MHUHUCTEPCTBO HAYKHU Y BBICILEI'O ObPA3OBAHUS
POCCHUNCKOHN ®EJNEPALIMA

DenepaibHOE rocy lapeTBeHHoe OI0IKETHOE 00pa3oBaTe/IbHOE YUPEKICHHE
BblicLIero o0pa3oBaHus
«MareuTOropcKuii rocy1apcTBEHHBII TeXHH4eCKHH yuuBepeurer um. I.H.
Hocosa

YTBEPXJIAIO
: Jupextop UMMuM
i iy e e ‘;'A.C. CasuHoB

<

04.02.2025 1.

PABOYASI ITPOIPAMMA JIUCLHMTLTHHBI (MO/LY.IST)

XUMHYECKAA TEXHOJIOTHA TOIT/IHBA H YIJIEPO/JHBIX
MATEPHATOB

Hanpagnenne mo/iroToBKH (CNenHaibHOCTD)
18.03.01 XumMuueckas TeXHOJIOTHS

Hanpasiiensocts (npoduib/crieqHain3auns) 1porpamMMbl
XuMHYecKas TeXHOIOIHs IPHPOAHBIX JHEPrOHOCHTENEH H YIZIEPOHBIX MATEPHAIOR

YpoBeHb Boiciiero 06pasoBanus - HakanaBpuar

dopma obyyenus
3304Has

Muctutyt/ dakynsrer  MHCTHTYT METANNYPruM, MAIIHHOCTPOSHUS M MAaTEpPHAT000paboTKH
Kadenpa Metamnypruu 1 XHMHYECKHX TEXHOJIOTHI

Kype 3.4

Maruuroropek
2025 ron



PaBouas nporpamma coctasiena na ochope ®I'OC BO - Gakanaspuat no
nanpagiennio noarotosku 18.03.01 Xumuueckas TeXHOIOTHs (PHKA3 MunoOpnayku
Poccuu ot 07.08.2020 r. Ne 922)

PaGouas nporpaMma paccMOTpeHa i o100peHa Ha 3ace/laH|H kaeapsr MeTannyprau u
XHMHUYECKHX TEXHOIOTHI
29.01.2025, npotokox Ne 5

3as. kaeapoii VL Cec ] A.C. Xapuenko

Pabouas nporpamma oioGpena Metoanteckoii komuceneit UMMuM
04.02.2025 r. npotokon No 4 -

G

lpencenmarens = A:CCasunos

PaBouast nporpamMMa cocTanJieHa: / P
? o~ -
nouent kadeaps! kadeapst MuXT, kaH. TexXH. HayK (R I.I'. Bonmomyx
J

PenieH3eHT: /4

noueHt kadeape [I2ubAL, kaHa. TexH. HayK ALO. [lepaTunckuii




JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2027 - 2028
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 oo0penHa it peanm3armu B 2028 - 2029
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko

Paboyas nmporpamma nepecMoTpeHa, 00cyxeHa u ogo0pena s peanusarmu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu Kadeapsl MeTaurypriud 1 XAMHYECKUX TEXHOJIOT Hid

[Ipotokom or 20 r. Ne

3aB. xadenpoit A.C. iapquKo




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

HGHHMI/I OCBOCHHUA AUCHUIIIINHBI «XuMHU4ecKkass TEXHOJIOTUSI TOIJIMBA U YHJICPOAHBIX
MaTepHalioB» ABISETCS CPOPMHPOBATH Yy CTYACHTOB 3HAaHUS W HaBBIKM B 00JacTu
CYHICCTBYIOIIUX W IICPCIICKTUBHBIX MCTOIOB Hepepa60TKH TOIINIMB W HX aMlapaTypHOIro
0(OpMIICHHUSL.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

Jucrurminaa XUMUYecKasi TEXHOJIOTHS TOIUIMBA M YIJIEPOJHBIX MaTEpUAIOB BXOIHUT B
gacTh y4eOHOro IuTaHa (QOpPMHPYEMYI0 YYaCTHHKaMH 0Opa30BaTENbHBIX OTHOIICHUH
00pa3oBaTebHON IPOTPAMMBI.

Jdns  u3ydeHWss  JUCUUIUIMHBI ~ HEOOXOIUMBI  3HAHUS  (YMEHHS,  BJIAJICHUS),
copMUpPOBaAHHBIC B Pe3yJIbTaTE U3YUCHUS TUCIUILTHH/ IPAKTHK:

TeopeTryeckne OCHOBBI XUMHYECKOI TEXHOJIOTHH TOTIMBA U YIIIEPOIHBIX MATEPHUATIOB

Oprannueckast XuMus

Xumusi, MUHEpAJIOTUs U TieTporpadus

OO0111ast XUMHYECKast TEXHOJIOT U

duznyueckas XUMHUS

BBenenue B HanpaBieHue

Hctopust XuMHuM U XUMUYECKON TEXHOJIOTHUHI

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIAHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

N3Bnedenne u nepepaboTka XUMHUYECKUX MPOAYKTOB KOKCOBAHUS

KoxcoBanue yrieun

[ToaroToBka yriien 1yisi KOKCOBaHHUS

TexHonorus yriepoaHbiX MaTepruaioB

[IpousBoaCcTBEHHAA - TPEAIUIIIIOMHAS TPAKTUKA

[ToaroroBka k mporeype 3aiiuThl U 3alI1Ta BRITYCKHON KBaTU()UKAITMOHHOW PabOTHI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHUS AUCUMILTUHBI (MOAYIs) «XUMHUECKas TEXHOJIOTHUS TOIUIMBA U
YIIEPOAHBIX MAaTEPUAIOB)» 00YJaIOIIUNCS TOJKEH 0071aAaTh CIEAYIOUUMHU KOMIIETEHIUSIMU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

[IK-1 CnocoOeH oleHMBaTh NPOU3BOJACTBEHHYIO CHUTYallMI0O O MapaMerpax U peXHMax B
TEXHOJIOTUYECKH CBS3aHHBIX OCHOBHBIX U BCIOMOTATENBHBIX MPOIEccax KOKCOXUMHYECKOTO
IIPOU3BOJICTBA

[IK-1.1 OHeHI/IBaeT nmapamMeTpbl MW PCKUMBI B TCXHOJOIHMYCCKH CBA3aHHBIX
OCHOBHBIX n BCIIOMOTI'aTCJIbHBIX mponeccax KOKCOXUMHUYCCKOI'O
IIPOU3BOACTBA

[IK-3 Cmocoben OCYHICCTBJIATH KOHTPOJIb TEXHOJIOTHYCCKUX ITPOUCCCOB, KAa4CCTBaA CBIPbA U
BLIHYCKaeMOﬁ MNPOAYKIHUH TOIINIMBHO-OHEPTCTHYCCKOTI'O KOMIIJICKCA

IIK-3.1 OCYH.[GCTBJ'IHGT KOHTPOJIb TECXHOJIOTUYCCKUX MPOLECCOB, KAYCCTBA ChIPbA U
BLIHYCKaeMOﬁ MNPOAYKIHUHU TOIINIMBHO-OHEPICTHYCCKOT'O KOMIIJICKCA




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO6mas TpyaoeMKocTh auciuIuinHbl coctaiser 10 3agernpix equnun 360 akaa. 4acoB, B TOM
qucie:

— KOHTaKTHas paborta — 35,3 akaj. 4acoB:

— aynutopHas — 30 aka. 4acos;

— BHEAyIUTOpHAs — 5,3 aKaj. 9acoB;

— camocTositenbHas padbota — 308,2 akaz. 4acos;

— B opMe npakTuiIeckoi moarotoBku — 0 aka. gac;

— IMOATOTOBKA K dK3aMeHy — 12,6 akan. gac

— MOATOTOBKA K 3auéTy — 12,6 akaj. gyac

dopma arTecTanum - 3a4€T, IK3aMeH, KypcoBasi paboTa, 3a4eT C OLIEHKOH

AynuropHast S =
KOHTaKTHas pabota E E dopma TeKyILEro
=
B aKaJ. yacax 3 Bu KOHTpOJIS
Paznen/ Tema 2, (B axaz. yacax) £ A . P Kon
> 3 © | caMOCTOATENBHOM |  ycrieBaeMOCTH U
JICIUTUTAHBI e £ = . | KoMmeTeHIUH
o = paboThI MPOMEIKYTOTHON
nab. | mpakr. | € &
Tek. : 1 2'g aTTecTaluu
3aH. | 3aH. | O &
1. Xumwudeckas  TEXHOJIOTHSI
HedTH U raza
1.1 XuMMOTOJIOTHSl TOTLJIMB.
Kumkue TOILTUBA "
MIPUCAIKH K HUM.
P IlonroroBka k
KomnaynaupoBanue
nabopaTopHOMY 3amura
TOBApPHBIX TOILIMB. .
3aHATHIO nabopaTopHOH IK-1.1,
Macina, obnactu 2 4 6 10 .
pabora ¢ paboThI, YCTHBII [K-3.1
npuMeHeHusi.  Cma3o4vHbIC
6ubnuorpaguuec orpoc
Macia U CHelualbHbIe
KUM MaTepuajamMu
KUK HPOIYKTHI.
IInactuunbie CcMa3Ku, HX
OCHOBHBIE BUJIBI.
1.2 CocraB HehpTH U
pabora ¢
ra3oKOHICHCATa, METOABI HX N I1K-1.1,
1 4 | oubnuorpaduuec YCTHBIN OMPOC
MOJITOTOBKU K TepepadoTke [K-3.1
KUM MaTepuajamMu
1 pa3feNeHnIo
1.3 AtmocdepHast
MeperoHKa HedTH u pabora ¢ K-1.1
ra30KOH/ICHCATOB; 1 4 | oubnuorpaduuec YCTHBIW OMPOC K 3' 1’
aTMoc(epHO-BaKyyMHast KUM MaTepuajamMu '
neperoHka Heti
1.4 Karamurtuueckuii| 3
KpPEKUHT, TEPMHYECKUAN
KPEKHHT, BHCOPEKHUHT,
KOKCOBaHHUE He(TIHOTrO
CBIPbS, PUPOPMHUHT,
KaTaJIuTHYECKAS pabora ¢
. MK-1.1,
HA30MEepH3aIus 2 4 | oubnuorpaduyec YCTHBIN OMPOC MK-3.1
YIJIEBOAOPOIOB, KUM MaTepuajamMu '
THAPOOYHCTKA u
rHapoodeccepuBaHme
JUCTUILISTOB,
THAPOKPEKUHT.
IIpousBoacTBO Bomopoaa
abora ¢
15 Broromnuga. p
Buostanon. buoausensHbie 20 Gubmorpadiraec CTHBIM OIPOC TIK-1.1,
’ KUMH y p [K-3.1
TOIUTUBA.
MarepuajamMu
pabota ¢
1.6 IpousBoacTro oubnmorpaduyec . MK-1.1,
8 YCTHBIH OIpoc
BOZOpOIA KUMHA [1K-3.1
MarepuagamMu




1.7 IIpomexxyTounbIi IloaroroBka K I1K-1.1,
P yr 11,8 A 3ayer
KOHTPOJIb 3a4€Ty IK-3.1
Hroro 1o pa3neny 6 6 61,8
2.  Xwumuueckas  TEXHOJOTHS
TBEPAOr0 TOIINBA
[loaroroska k
71a00paTOpPHOM
2.1 OcHoBHbIE PATOPHOMY 3amura
. 3aHATUIO, paboTa ¢ N
TEXHOJIOTHYECKHE CBOMCTBA n0opaTopHO IK-1.1,
10 | oubmuorpaduuec
TBEpAbIX TOILUIMB M HX padoTHI IK-3.1
KUM MaTepuagaMu. .
MIPUMEHEHUE YCTHBIH OIpoc
[loaroroska
pedepatos
2.2 IIpouecc
MOTYKOKCOBaHUS u
9HEPrOTEXHOJIOTHYECKast pabota ¢
repepadboTKa TOPIOYNX oubnrorpaduyec MK-1.1
CIIaHIIEB, OyphIX u 1 5 |kum marepuanamu.| YCTHBIN onpoc HK-3. 1’
KkaMeHHbIX yriei. Ileun mis IHoaroroska '
MOTYKOKCOBAHUS 1704 pedepaToB.
KOHCTPYKTHBHBIC
0CO0EHHOCTH
abora ¢
2.3 Texuomoruu mporecca p
o6ubnuorpaguyec
TEPMOPACTBOPEHUS u . IK-1.1,
1 5 |kum mMaTepuanamu.| YCTHBIH OMPOC
TUAPOrCHU3ALUNA  TBEPIBIX IIK-3.1
TloaroroBka
MIPUPOJIHBIX TOTUTUB
pedeparon
pabora ¢
2.4 CuHTe3 YriaeBoiopoioB GuBHOrpadHice
n3 CO u H2 ¢ nonydeHuem P N I1K-1.1,
14 [kum maTepuanamu.| yCTHBIH ONpOC
CHHTETHYECKOTO MOTOPHOI'O [K-3.1
Ilonroroska
TOILTUBA
pedeparon
pabora ¢
o6ubnuorpaguuec
2.5 Tlopuctele yriiepoaHbie KHMHA N I1K-1.1,
P yrepon 14 YCTHBIW OMPOC
ascopOeHThI MaTepHaIaMu. [K-3.1
Ilonroroska
pedeparon
2.6 [IpomexyTouHbIH IoaroroBka k
P 4 A Ok3aMeH
KOHTPOJIb 9K3aMEHy
Wroro no pazaeny 2 48
HUroro 3a cemectp 8 6 109,8 3K3aM€EH,3a4ET
3. Ipoueccer razudukarmu TT'U.
3.1 Teoperrueckue OCHOBBI Beimnonuenue
npoiiecca rasuQuKaIym. KypCOBO#t paboThl, | 3aliuTa KypCcoBoiis K-1.1
Ceipbe Ui Ta3u(UKALUH. 2 4 82 pabora ¢ paboThI, YCTHBII HK-S. 1’
l'azoreneparopel. O6nactu o6ubnuorpaguuec orpoc '
MIPUMEHEHUs CHHTE3-Ta3a. KUM MaTepuajaMu
3.2 TexHoMOTUs MOJTYYCHHUS pabora ¢
CHUHTETUYECKUX JKUAKAX U o6ubnuorpaguuec . I1K-1.1,
2 56,4 YCTHBIN OMPOC
ra3o00pa3HbIX TOIUIMB Ha KUMH [K-3.1
OCHOBE OKCHJIOB yIiiepona MarepuagamMu
3.3 [pomexyTouHBIH Ioaroroska k MK-1.1
P yro 60 OAroTo 3a4yer '
KOHTPOJIb 3a4eTy IK-3.1
Uroro no pazneny 4 4 198,4
HUroro 3a cemectp 4 4 198,4 320,Kp
3a4eT, IK3aMeH,
Uroro o aucuuruinze 12 10 |[308,2 KypcoBas pabora,

3a4€eT C OL[EHKON




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pa3oBarenbHble TEXHOJOTUH — 3TO LEIOCTHAsE MOJENb 00pa3oBaTeIbHOIO Mpolecca,
CUCTEMHO OIpENENsomas CTPYKTYpy M COJEp’KaHUE JIESITEIbHOCTH OOEUX CTOPOH 3TOTro
mpouecca (mpernojaBaTesis M CTYJAEHTa), HMEMOIIAs LEIbl0 JOCTH)KEHHME IUIAHUPYEMBIX
pe3yibTaTOB C IONPAaBKOM HAa  HHAUBUAYAJIbHbIE OCOOCHHOCTH €ro  y4aCTHUKOB.
TexHosornuyHOCTh y4eOHOTO Ipoliecca COCTOMT B TOM, YTOOBI clenarh Y4eOHBIM mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OcHOBHBIMU IIPU3HAKAMU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SIBJISIFOTCSL:

— JIETaJIbHOE OTIMCaHKe 00pa30BaTEIbHbIX LEJIEH;

— IOATAalHO€ oOmnucaHue (IPOEKTUPOBAHME) CHOCOOOB JOCTHKEHHS 3aJlaHHBIX
pe3yJIbTaTOB-LIEIIEH;

— MHCIIOJb30BAaHUE OOpAaTHOM CBS3U C LEIbI0 KOPPEKTHUPOBKH 00pa30BaTEILHOTO
npolecca;

— rapaHTUPOBAHHOCTbH JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOMU3BOJIMMOCTh 00pa30BaTENbHOTO MpOIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
MpernoaBaTeis;

— ONTUMAaJIbHOCTh 3aTPAurBAEMbIX PECYPCOB U YCHIIUH.

Peanu3zanust KOMIETEHTHOCTHOTO MOAX0/1a TPEAyCMaTPUBAET UCIOIb30BaHUE B y4EOHOM
MpOIlecCe AaKTHUBHBIX M HMHTECPAKTUBHBIX (OPM TMPOBEJICHUS 3aHATHH B COYCTAHHH C
BHEAYJIUTOPHON pabOTOM C 1eNIbI0 (POPMHUPOBAHUS M PA3BUTHUS MPO(HECCHOHATHLHBIX HABBIKOB 1.
Tpaguiuonnele  oOpa3oBareibHbIE  TEXHOJIOTUHM  OPUEHTUPYIOTCS Ha  OpraHU3aluio
o0pa3oBaTeNIbHOTO  Mpollecca, MPEANOaralilyl0 OpsIMYy0 TPAaHCIALMIO 3HAHUH  OT
MpenojaBaTeis K CTYy/IEHTY (MPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTFOCTPATUBHBIX
METO/I0B 00y4yeHust). YueOHas AeSITeIbHOCTh CTYAEHTa HOCUT B TaKHX YCIIOBHUAX, KaK MPaBUIIO,
PENPOTYKTUBHBIN XapakTep.

®opMbl yIeOHBIX 3aHATHH C UCTI0JIb30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHH:

Nndopmanrionnas nekuuss — TOCIEAOBATEIbHOE  H3JIOKEHHE Marepuaja B
JUCHUIUTMHAPHON JIOTHKE, OCYILECTBISIEMOE IMPEUMYIIECTBEHHO BepOalIbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeTIo1aBaTess).

[IpakTueckoe 3aHsTHE, MOCBALUICHHOE OCBOCHUIO KOHKPETHBIX YMEHHM M HABBIKOB IO
MIPEII0KEHHOMY T OPUTMY.

JlaboparopHas paboTa — opranuzanus yaueOHo! paboThI C pealbHBIMU MaTePHAILHBIMU U
MH(OPMALIMOHHBIMU O0BEKTaMH, SKCIIEpUMEHTaJIbHas padoTa C aHaJOrOBBIMU MOJCISMU
pealIbHBIX O0OBEKTOB.

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4aloIuXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPeACTBA 1/l MPOBEAeHU POMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYeCKOe U MH(OpManMOHHOE ofecTieyeHHe THCIMIIIMHbI (MOYJIsl)

a) OcHOBHas JIMTEpaTypa:

1/HeBenpos, A. B. Xumusi npupoIHbIX dHEproHocHTeNel © yuebHoe mocodue / A. B.
Hesenpos, E. B. BacunbeBa, A. B. [lanun. — Kemeposo : Ky3sI'TY umenn T.®. I'opbauesa,
2019. — 165 c¢. — ISBN 978-5-00137-054-3. — Tekcr : onektpoHHbii // JlaHb
ANMEKTPOHHO-OnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/122219 — Pexum
JOCTYyIa: IJIsl aBTOPU3. IIOJIb30BATEICH.

2.Ileryxos B. H. Xummoronorus : yaedHoe nocodue [ms By3os] / B. H. ITeryxos, H. IO.
Ceeunukosa, C. B. lOnuHa ; Marautoropckuii roc. Texanueckuiit yu-t um. I'. W



https://e.lanbook.com/book/122219

Hocosa. - Maruutoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyim.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2572 . - ISBN
978-5-9967-1658-6. - TekcT : 2JIEKTPOHHBIH.

0) lonosHuTEILHAS TUTEPaTypa:

1. OcHOBBI TIPOEKTUPOBAHUS TPOIIECCOB MEPEPAOOTKU MPUPOIHBIX SHEPTOHOCUTENCH:
Yuebnoe nocodue / Kpasios A.B., Cambopckas M.A., Boasd A.B., - 2-¢ uzn. - Tomck:U3a-Bo
Tomckoro monmrex. yauBepcurera, 2015. - 166 c. - Tekcr : snexrponsbiii. - URL:
https://znanium.com/catalog/product/674042 . — Pexxum 1ocTyIa: 1Mo MOIHCKE.

2. Bomomyk T. I'. TexHonormueckue CXeMbl IEXOB YIABIMBAHHUA U IEpepabOTKH
KOKCOXMMHUYECKHX MPOU3BOACTB : yueOHoe mocobue / T. I'. Bomomyk ; MI'TY. - [2-e u3n.,
noarotT. no med. m3a. 2016 r.]. - Maraurtoropck : MI'TY, 2017. - 1 5JeKTpOH. ONT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1903 . - Tekcr :
JJEKTPOHHBIH.

3. CoBpeMeHHBIE AaHATUTUYECKHE METOIbl HCCICIOBAHUS TBEPIBIX TOPIOYHX
HCKoOMaeMbIX : yueonoe mocobue / C. A. Dnmreitn, B. . Munaes, . M. Hukutuna [u ap.]. —
Mocksa : ['opnas kaura, 2016. — 108 ¢. — ISBN 978-5-98672-451-5. — TekcT : 2neKTpOHHBII
[ JIans : anekrponHO-OMOIHOTeUHas cuctema. — URL.: https://e.lanbook.com/book/101755 —
Pexxum moctyma: [uist aBTOpH3. TIOJIH30BATENICH.

5.EBmeHoBa, I'. JI. HanpaBiieHre KOMIUIEKCHOTO UCIOJIb30BAaHUS MUHEPAJIBHOTO CHIPHS !
yueoHoe mocobue / I'. JI. EBMenoBa. — Kemeporo : Ky3['TY umenu T.®. ['opbauea, 2017. —
115 c¢. — ISBN 978-5-906969-05-7. — Tekcr : oamexktpouusii [/ Jlanb
aNIeKTpOHHO-O0nbmmoteunas cucrema. — URL: https://e.lanbook.com/book/105391 — Pexum
JOCTYyTIA: 71l aBTOPU3. MOJIb30BATENEH.

6.3uns0epmmunr, M. I'. KoMIuiekcHOE HCIOIb30BaHUE MUHEPATBHBIX PECYPCOB :
yuebnuk / M. I'. 3uns6epmmunr, B. A. HMcaeB. — Mocksa : MUCHUC, [6. r.]. — Kuura 2 —
2017. — 408 c. — ISBN 978-5-906953-00-1. — Tekcrt : osmekrponusii // JlaHb
ANIeKTpOHHO-O0MbmmoTeunas cucrema. — URL: https://e.lanbook.com/book/108088 — Pexum
JOCTYyTIA: A7l aBTOPU3. MOJIb30BATENEH.

B) MeToauyeckue ykazaHus:

1. CseunukoBa H. HO.Xumuyeckass TEXHOJOTHs TOIUIMBA : Yy4eOHO-METOJIUYECKOE
moco6ue / H. 0. Ceeunukosa, C. B. IOauna, T. I'. Bosmomyk ; H. }O. Ceunnkosa, C. B. FOquna,
T. T. Bosouyk ; MI'TV. - Marautoropck : MI'TY, 2018. - 1 snekrpon. ont. guck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2153 . - ISBN
978-5-9967-1288-5. - TekcT : AIMEKTPOHHBIM.

2. ITeryxoB B. H. Onenka s3kcriiyaTallMOHHBIX CBOWCTB TOBAPHBIX JANU3EIbHBIX TOIUIUB '
yaeOnoe nocodue / B. H. Ileryxos, H. 10. CBeunnkoBa ; MarHuTOropckuii rocy1apCTBEHHBIIH
texunueckuit ynusepcutet um. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. . Hocosa, 2015.
- 50 C. : WL, Ta0II., CXEMBI. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21504 . - TekcT : HeOCPEACTBEHHBIH.

3. IleryxoB B. H. Meroabl HcIbITaHuS CHEKamomedl M KOKCYHOIIEH CIocOoOHOCTH
KaMEHHbBIX yriaed W muxThl . ydeOHoe mocodme / B. H. Ileryxoe, T. I'. Bomomyk ;
MarsuToropckuii TroCylapCTBEHHbIM TeXHHUYeCcKkuil yHuBepcureT uM. I. M. Hocosa. -
Marnutoropck : MI'TY um. I'. M. Hocosa, 2014. - 1 CD-ROM. - 3ara. ¢ tuty:n. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21325 . - TekcT : HeoCcpeACTBEHHBIH.

r) [IporpamMuoe o6ecnnieuenue u UHTEepHET-pecypceb:


https://host.megaprolib.net/MP0109/Download/MObject/2572
https://znanium.com/catalog/product/674042
https://host.megaprolib.net/MP0109/Download/MObject/1903
https://e.lanbook.com/book/101755
https://e.lanbook.com/book/105391
https://e.lanbook.com/book/108088
https://host.megaprolib.net/MP0109/Download/MObject/2153
https://host.megaprolib.net/MP0109/Download/MObject/21504
https://host.megaprolib.net/MP0109/Download/MObject/21325

IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne torosopa Cpox neiicTBUS IULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CBOOOJHO PACIPOCTPAHSIEMOE 0OECCPOYHO
FAR Manager CBOOOJHO PACIPOCTPAHSIEMOE 0OECCPOYHO

IIpodeccuonaibHbie 6a3bl JaHHBIX M HH(O]

PMAIIMOHHBIEC CIIPABOYHBLIC CUCTEMbI

Hassanue xypca

CcrlIka

DnekTpoHHbIE pecypchl oubmuoreku MI'TY um.
I'.1. HocoBa

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

Poccuiickas  I'ocynmapcTtBeHHas — OuOImoTeka.
Karasiorn

https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOe  TOCYIApCTBEHHOE  OIODKETHOE
YUPEKICHUE «DenepanbHbII WHCTUTYT
MIPOMBIILIEHHON COOCTBEHHOCTHY

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

HanmonaneHass MHpOpMaMOHHO-aHATTUTHYECKAS
cucteMa — PoccuiiCkuii HMHIEKC HAy4HOTO

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

mutupoBanus (PUHIL)

9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKIIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp

Y4ebHble ayAUTOPUU IS IPOBEICHUS 3aHATHIA JISKIIMOHHOTO TUTIA AyUTOPHUS

MynbTUMeAUHHBIC CPENICTBA XPAHEHHUS, [IEPeJauyl U MPEICTaBICHHS HHPOPMALIUU

VYuebHas ayauTopus sl IPOBEACHUS J1a00paTOPHBIX paboT: 1abopaTopusi XUMUYECKOM
TEXHOJIOI'MH TOTLJIMBA

O6opynoBaHHe U peaKTHBHI I BHIIIOJTHEHHS JIAOOPATOPHBIX paboT:

- KoJOOHarpeBaTeld  DIEKTPUYECKHE, XOJIOAWIBHHUKH, TEPMOMETPBHI,  IUIUTKH
AIIEKTPUYECKHE, CYIIMIIBHBINA IKad, HA00p apeOMEeTPOB, YCTAHOBKH IS ONPEACTICHUS BSI3KOCTH
HE(PTENPOAYKTOB,  TEMIIEPATyphl ~ BCHBIIIKK  HEPTENPOAYKTOB,  (PaKIMOHUPOBAHUS
HePTENpOayKTOB, MoiiykokcoBanus TIM, razoBoro aHanmm3a; aHAIMTHYECKUE DIICKTPOHHBIC
BECBI, TATPUMETPUUECKUE YCTAHOBKHU

MUKpOcKo AekTpudeckniit MUH-9;

-poto Mukpockomn oTpaxkeHHoro cBera [IOJIAMP — 312

- anmapat CanoKHUKOBa

WcneirarensHas nadoparopus HegrenpoayktoB PI'BOY BO «MI'TY»

CepTuduipoBaHHble YCTaHOBKH JUIsl onpeaeneHus, ko3dduunenra GuibTpyemMocTH,
UCIBITaHNS TOBApHOM MPOIYKIIMM HAa METHOM MJIaCTHHKE, ONpeieneHns (PpaKkMOHHOIO COCTaBa,
XpomaTorpauueckoro omnpeseneHuss 6eH30J1a, ONpeaeIeHs] OKTAaHOBOTO YHUCIIA, ONpeAeIeHUsS
LIETaHOBOTI'O YKcIa, onpeaenenus 1sera Ha kojgopumetpe LIHT B 1aboparopun HedTenpoayKToB.

ycranoBka YUT-85M st onpeneneHust OKTaHOBOTO yuciia OeH3uHa, ycranoska M/IT-90
JUIS OTIpe/IeTICHH S IETAaHOBOI'O YK CJIa AU3€JIbHOTO TOTUINBA

VYyebnast 1abopaTopusi aHATUTUIECKON XUMUHU.

Xpomatorpaduueckuii komrieke Xpomardk «Kpucramr 5000». Monomep yaus. OB-74,
pH-metp pH-150M pH-metp DOxcmeptr-pH, Komopumerp ¢/am. omnon. KDO-YXII 4.2,
Konnykromerp K-1-4, Memanka marautHas [123-6110 ¢ momorpeBoM, CnextpodoToMeTp
I15-5300 BU, Tepmocrata/tepm.Bucko3uM. Hedr. mo ['OCT 33-2000, Tutparop ATII-02
aBTOoMatuuyeckuii, Turparop nadoparopHsiii BeicokouacToTHBIM TB-6J11, Ammapar APHIT-TTXIIT
, Uentpudyra mnadoparopnas OIIn-8, Becwe BJIP-200(nabopatopubie) paBHOmL., Becs
anektporHsie BK-300, AxkBamuctumisitop J19-4.

VY4ueOHble ayIuUTOpUM Ul TPOBEICHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
MH/AMBUYAJIbHBIX KOHCYJIBTAIMH, TEKYILEr0 KOHTPOJISL M IPOMEXYTOUHBIX aTTECTallui

Jocka, MylbTUMHUANINHBINA TPOEKTOP, IKPaH

[Tomernenus Ju1st CaMOCTOSATENLHON pabOThI 00yJaroImuxcs

[TepconanpHbie KommbloTepbl ¢ maketom MS Office ¢ BbIXOIOM B HHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenue Ui  XpaHeHMsT M HPOQWIAKTUYECKOTO OOCIyKUBaHUS y4yeOHOro
o0opynoBaHus

Crennaxu, ceiidbl 111 XpaHeHUs y4eOHOTo 000pyA0BaHuS;

WHcTpyMeHTHI [UIs peMOHTA 1a00paTOpHOTO 000pyJOBAHUS



IIpuioxenue 1
YueOHo-MeTOANYECKOE 00ecIedeHHe CAMOCTONATeIbHOM PadoThl CTY/ICHTOB

IIo JUCLUIIIINHE «XuMH4eckass TEXHOJOIHd TOIUIUB U YHJICPOAHBIX MATCpPpHUATIOB»
MPEeIyCMOTPEHA ayAUTOPHAS M BHEAYJUTOPHAsI CAMOCTOsTENIbHAs paboTa 00yJaromuxcs.

AYI[I/ITOpHafl CaMOCTOSTCIIbHAsA pa60Ta CTYACHTOB npeamnoJaract BBITIOJTHEHUE
nabopaTOpHBIX PabOT Ha JabOpaTOPHBIX 3aHATHAX. BHeaynuTopHas camocTosiTenbHas padoTa
00y4aromuxcst OCyIIECTBISETCS B BU/IE H3YYCHUS JIUTEPATYPHI IO COOTBETCTBYIOLIEMY pa3zeiy C
popabOTKOH MaTepHualia U claun JJabopaToOpPHBIX pabOT M HANMMCAHUS KypCOBOM PabOTHI.

[Tepeuens maboOpaTOpPHBIX PabOT MO MUCHUIUIHHE «XUMUYECKas TEXHOJOTUS TOIUIMB U
YTIEPOJHBIX MATEPHATIOB.

JladopaTopnas pa6ora Nel Onpeenenre MIOTHOCTU U BI3KOCTH HE(TEIPOIYKTOB

JlabopaTopnasi paGora Ne2 OrmpeneneHue YCIOBHOW BS3KOCTU HEPTENPOIYKTOB U
(dbpakuuii KAMEHHOYTOJIbHOM CMOJIBI

JlaGopaTopuasi padora Ne 3 Onpenencaue GpakImOHHOTO COCTaBa HEPTEIPOIYKTOB

JladbopaTopnas padora Ne 4 OmpenerneHue TeMIEepaTypbl BCIBIIIKA B 3aKPHITOM H
OTKPBITOM THUTJIC

JladopaTopnasi pabdora Ne S5 OmnpeneneHue coaepKaHUS JIETKUX YTIIEBOJIOPOJIOB
razoxpoMarorpapuueckuM MeT0/10M

JlaGopaTopHasi padora Ne 6 OmnpejencHue KpUTSUECKON TeMIepaTypbl pacTBOPCHUS B
cucreme (peHon-Boaa

JladopaTopHas pa6ora Ne 7 Texunueckuii aHaIN3 TBEPIOTO TOTUIMBA

JlaGoparopHasi padora Ne 8 OnpeziesieHre HACBIITHOW INIOTHOCTH yrien

Onpenenenne Kaxymencs 1 MICTHHHOW IIOTHOCTH KOKCA.

Ilepeuenv mem ons kypcosoul pabomul «I"azupuKamms»

Pacuer razudukanuu Torme o Bapuantam ( Topd, OypeIil yroyib, KAMEHHBIA YTOJIb,
AHTPAITUT, KOKC)

3A/[AHHUE:

1. PaccMoTpeTh TeOpEeTHYECKUE OCHOBBI U amnmnapaTypHoe opopMIIeHHE ITpolecca
ra3u(uKanum.

2. MarepuanbHbIi OanaHc mporiecca ra3upuKanum

3. TeruoBoii Gananc mpouecca razuuxaimm.

4. BO3MOXHOCTH UCTIOJIb30BaHUS BO3AYIIIHOTO T€HEPATOPHOIO Trasa.

5. Onpenenutsb BBIXOJ rasa.

6. OnpenenuTh HU3LIYIO TEIJIOTY CTOPAaHUs BO3IYIITHOTO F€HEPaTOPHOTO rasa.

HepelleHb IK3AMEHAYUOHHbBLX 60NPOCO6 5 cemecmp.

1.  ®pakumoHHbI cocTaB HeTel. XapakTepucTUKa (PpaKIUi B 3aBUCUMOCTH OT Ha3HAUYEHUS
YCTaHOBKH.

AtMocdepHas neperonka He(Tei.

Tepmuueckuit kpekuHr. Leas. CoIpb€ UIsl KpEKHUHTA.

Bunel TepMudecKkoro KpekuHra, npoaykrsl. CxeMa yCTaHOBKM TEPMUYECKOTO KPEKHMHTIa.
BucOpexunr

KokcoBaHue HEQTSIHOTO CHIPHSI.

Xapakrepuctuka kokca. [{ens. Cxema ycranoBku. Cplppe. XapakTepUCTHKA POIYKTOB.
[Muponus HedTsiHOTO ChIpba. Llens. Cxema yctaHoBKH. Chipbe. XapakTepuCTHKa
MIPOAYKTOB.

9.  Karanutuueckuii kpekunr. Llens. Ero xapakrepucruka.

NGk~ WN



10.
11.
12.

13.
14.

o

10.
11.

12.

13.
14.

15.

w

©wooNo

Cxema KaTaJIMTUYECKOT0 KPEKMHIra. XapakTepUCTHUKA IPOTYKTOB

Karanutnaeckuit pupopmunr. ILlens. Peakiun. Ero xapakrepuctuka. Cxema
AnxunupoBanue. llens. Peaknuu. Xapakrepuctuka. Cxema yCTaHOBKHU aJIKMIIMPOBAHUS
XapakTepucTuKa IpoyKTOB

I'unpoxpexunr. IlpenmymiectBa. CxemMa ycTaHOBKH. XapaKTEpUCTUKA ITPOIYKTOB.
Brnusinue paBiieHus mporecca  mepepabOTKU HeTH HaA TPYITIOBOM COCTaB
KpPEKHUHI-OEH31HOB.

Hepeqeﬁb IK3AMEHAYUOHHBIX 60NPOCOB 7 cemecmp.

[Tonyuenue Boj1opoaa s THAPOreHU3alnu (KOHBEpCUEN BOISIHOTO 1apa u Jip.). Peakuuu.
Cxema.

Hedrsaubie razpl. X Buabl. YCTaHOBKM (PpaklIMOHUPOBAaHUS Ta30B. XpaHEHUE Ta3oB.
[IpuMeHeHue ras3os.

[TogroroBka HedTH mns nepepaboTku. BrusHue pa3nuuHbix (akTopoB Ha paboTy
cernapaToposB.

JloObiua HedTH Ha npombicaax. TpaHCHOPTUPOBKA MPOAYKTOB JOOBIBA€MBIX Ha
npomebiciax. [Ipocras neperonka HeTH.

Opakuun Hedtu. Kpusas pasrouku HepTr. [OCTbI Ha HEPTD.

Bakyymuas mneperonka. llens. Ee xapakrepuctrka. Cxema BakKyyMHOW MEpPErOHKH.
Hcnonb3oBaHne MpoayKTOB MEPETOHKH.

PabGorta nBuratens BHyTpeHHero cropaHus. OKTaHOBO€ 4HCIO. BrusHue mpucamok Ha
OKTaHOBOE YHCJIO

OcHoBHbIE XapakTepucTHKu 6eH3uHOB. (Kpome okranoBoro yucia).CriocoObl MOBBIIIEHUS
MX Ka4eCTBa.

Pa6ora nuzenbHoro asuraress. OCHOBHBIE TOKA3aTENIN KauyeCTBA JU3EIbHOTO TOTLIMBA.
Bunel ToBapHO# ipoayKiuu HedTenepepadaThIBaOIIUX 3aBO0B.

[Tednoe TomIMBO, OcTaroyHOE TOIUIMBO. Mcnonbs3oBanue. Xapakrepuctuka. [lokazarenu
KauecTBa.

Hedrsnoit Outym. Buapl. McmonwszoBanue. XapakTtepucTuka. OCHOBHBIE ITOKa3aTENH
KauecTBa.

['pynmnoBoii xumudeckuii cocraB HeTH U €€ PU3NUECKHE CBONCTBRA.

OCHOBHBIEC HaIlpaBJIEHUSI MCIOJIb30BAHUSI MPUPOAHBIX HSHEPrOHOCHUTENIEW B XUMUU U
XUMHUYECKON TEXHOJIOTUU.

[Tonyuenue cunTe3 rasza (karanuzaTopsl). [IpoaykTel cuHTE3a 1 UX nepepaboTKa.

Ilepeuenv 6onpocoe «k 3auemy 6 cemecmp

[Ipoiecc MOJIYKOKCOBAHUSA M SHEPrOTEXHOJOrMYecKas HepepadoTKa TOprOYMX CIIAHIIEB,
OypplX M KaMeHHbIX yried. Ileunm [uis TONYKOKCOBaHUS ~ UX KOHCTPYKTHBHBIE
ocobeHHocTH. Biusinue ckopoctu  mostykokcoBanust TI'M Ha  BbIX0/1a IPOJIYKTOB
ITpoueccsr rasuduranun TI'M. Ceippe mns rasuduxanuu. ["aszoreneparopsl. OOmactu
IIPUMEHEHNS CUHTE3-Ta3a.

Cunres yriesonopozos n3 CO u H2 ¢ noiay4eHreM CHHTETHYECKOTO MOTOPHOTO TOILJIMBA
TexHomoruu mporecca TEPMOPACTBOPEHUS U TUAPOTCHU3ALUU TBEPABIX IPUPOIHBIX
TOIUIUB

TexHOoNOrusl MOJIydeHHUsS CHUHTETHYECKUX JKUIKUX W Ta3000pa3HbIX TOIUIMB HAa OCHOBE
OKCH/JIOB yIjepoaa

buoromnnusa. buosranos. buoausensHbIE TONIUBA.

IIpounsBoacTBO BOAOPOAA.

[TopucTele yriepoaHbie aicOpOEHTHI

CuHTeTH4ECKHE aaMa3bl



10. ®wuszuko-xuMuyeckue ocHOBBI razudukanuu TTU.

11. Twunporenuzanus. Ceipbé. Katanuzatopsl. CTyneHU ruporeHu3aiuu.

12. HWpeanvHble Ta3bl. [azoreHeparopbl. TEXHOJIOTHMUYECKUN TpOIECC, MPOTEKAOIIMA MPH
razupuxamuu TI'U.

13.  OcHoOBHBIE BH]IBI TOIUIMB ISl OJTYKOKCOBAHUSI.

14. Tlomzemnuas razuduxkanus TT'U. CoctaB ra3a u ero TEmioTa CropaHus.

15. ®akTophl, BAUAIOIINE HAa BBIXOJA IMPOJYKTOB IOJYKOKCOBAaHUS YIJIeH (Temmeparypa,
aTMoc(epHOe JTaBJICHHE, CHIPBE).

16. IlpuponHsie Ta3bl, UX COCTAB M UCIOJIH30BAHNUE.

17. IlosyueHue BOASHOTO rasa.

18. KoucrpyktuBHble ocoOeHHOCTH ra3oreHepatopoB. KIIJ[ B 3aBHCHMOCTH OT CHIpbS U
KOHCTPYKTHUBHBIX 0COOEHHOCTEHN ra30reHepaTopoB.

19. Tlomyuenme BozmymHOTO ra3a. ['asudukamms TT'U B «xumsimmem cioey.

20. Tlomyuenue cunTe3 ra3za. [IpoayKThl CHHTE3a B UX MepepadoTKa.

21. CeIpb€ I OMyYeHUs TEHEPATOPHBIX Ta30B. X mpenmyIiecTBa 1 HEAOCTATKH.

22. XapakTepuCTHKa MEKOB B 3aBUCHMOCTH OT CBIPBs (TOpd, 0/y, K/y).

KypcoBast pabGoTa BBITIOJHSETCS OOYYAIOMIMMCS CaMOCTOSITENIBHO IO/ PYKOBOJCTBOM
npernoaBatelis. [Ipy BBITIOJHEHUH KypCOBOHW pabOTHl OOyYarOIIMICS JIOJDKEH IMOKa3aTh CBOE
yMeHHe paboTaTh ¢ HOPMATHBHBIM MAaTEPHAIOM U JIDYTHMH JUTCPATYPHBIMA WUCTOYHHKAMH, a
TaKkKe BO3MOXXHOCTh CHCTEMATH3WPOBAaTh W aHATU3UPOBATh (PAKTHUSCKUW MaTepuan u
CaMOCTOSITEIIEHO TBOPYECKH €r0 OCMBICIINBATD.

B Havane w3ydeHUsS MUCIUIUIMHBI MPETOJIaBaTe)lb MpeyiaraeT 00yJaronuMcs Ha BBIOOD
MepevYeHb TeM KYpPCOBBIX padoT. OOy4aronuics caMOCTOSITENHHO BBIOMpAET TeMY KypCOBOM
pabotel. CoBmajeHWE TEM KYypCOBBIX pPAbOT y CTYIEHTOB OJHOW Y4YeOHOW Tpymnmbl HE
JOTycKaeTcsl. YTBEpKAECHHE TEM KYypCOBBIX pabOT MPOBOAMTCA €XKEroJHO Ha 3acelaHuu
Kadeapsl.

ITocne BBIOOpa TeMBbI TpemnojaBaresib (GOPMYIHPYET 3aJaHUE IO KypcoBOW paboTe u
PEKOMEHAYET MepedyeHb JIUTEPATYypPhl Ui €€ BBINOIHEHUS. VICKIIIOUUTENIbHO BaXKHBIM SIBJISETCS
UCIO0JIb30BaHNE MHGOPMAIMOHHBIX HCTOYHHKOB, a UMEHHO cucTeMbl «MHTepHeT», 4To aacT
BO3MOXHOCTh 00y4aronumcs 60see MoJIHO U3JI0KUTh MaTepHal 1Mo BEIOpAaHHON UM TeMe.

B mpomecce nammcanus KypcoBoil paOoThl oOyuaroluiicsi JOJDKEH pa3oOparbcst B
TEOPETUYECKUX BOIPOCaX U30PAaHHON TEMbI, CAMOCTOSATEIHHO MTPOAHATH3UPOBATH TPAKTHUECKUN
MaTepuai, pazoopaTh 1 000CHOBATh MPAKTUYECKUE MPEATOKEHUS.

[IpenonaBatenb, mpoBepUB pabOTy, MOKET BO3BPATUTh €€ AJs JOPaOOTKU BMECTE C
MUCbMEHHBIMH 3aMeuaHusiMu. CTYIAEHT [OJDKEH YCTPaHUTh TMOJNy4YeHHbIE 3aMeuyaHus B
YCTaHOBJICHHBIN CPOK, MOCJE Yero paboTa OKOHYATENIbHO OLIEHUBACTCSI.

KypcoBast pabGota nomkna ObITh odopmiiena B cootrBerctBun ¢ CMK-O-CMITY
«KypcoBoii mpoekT (paboTa): CTpyKTypa, cojepkaHue, oOIIMe MpaBHJa BBIIOJHEHUS U
0(hOpPMIICHHUSI.

[IpumepHBIil IepeueHs TeM KYpCOBBIX pa0OT U MpUMED 3aJlaHus MPECTaBICHBI B pa3aene 7
«OlLIeHOYHbIE CPEACTBA [Tl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIHI.



IIpuioxenue 2

OIIeHO‘leIe cpeacrea IJisl IPpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTreCcTanuu

a) [Inanupyemble pe3ynbTaThl 0Oy4EHUS U OLIEHOUHBIE CPEICTBA IS IPOBEACHUS IPOMEKYTOUHON aTTeCTallUu:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeCTBA

IIK-1 CnocoOeH o1leHHBaTh TPOU3BOJCTBEHHYIO CUTYALIMIO O TapaMeTpax U peXrUMax B TEXHOJIOTUYECKH CBSI3aHHBIX OCHOBHBIX U

BCIIOMOTATCJIbHBIX MPOICCCAaX KOKCOXUMHUYCCKOI0 MPOMU3BOJICTBA

[K-1.1

OneHuBaeT napaMeTpsl U
PEKUMBI B TEXHOJIOTUIECKHU CBSI3aHHBIX
OCHOBHBIX U BCTIOMOTaTeIbHBIX
MPOIIECCaX KOKCOXHUMHUYECKOTO
MIPOU3BOJICTBA

LN

o o

10.
11.
12.
13.

14.

Teopernueckure BONPOCHI:
@®pakMOHHBIM cocTaB HedTel. XapakTepucTuka (Qpakiuuil B 3aBUCUMOCTU OT
Ha3HA4YeHHs YCTAHOBKH.
ATMoOcCdepHas neperoHka HeTei.
Tepmudeckuii kpekuHr. Llenb. CoipbE i1 KpeKUHTa.
Bunel TepMuueckoro KpekuHra, mpoaykTtbl. CxemMa yCTaHOBKHM TEPMHUYECKOTO
KpEKHHTa.
BucOpexkunr
KokcoBanue HEQTSIHOTO CHIpPBS.
Xapakrepuctuka kokca. Ilenp. Cxema yctaHoBku. CpIpbe. XapaKTepUCTHKA
IIPOJIYKTOB.
[Tupomm3 HedTsaHOTO CBHIpBA. Llenb. Cxema yctaHOBKH. ChIphe. XapaKTepUCTHKA
IIPOJIYKTOB.
Karanutnueckuit kpekunr. Llens. Ero xapakrepucrtuka.
CxeMa KaTaJIUTUYECKOTO KPEKMHTa. XapaKTEPUCTHKA ITPOTYKTOB
Karanutnuecknii pudpopmunr. Ilens. Peakniuu. Ero xapakrepuctuka. Cxema
AnxunupoBanue.  Llenb. Peakuun. Xapakrepuctuka. (CxeMa yCTaHOBKH
AIKUJIUPOBaHUS XapaKTEPUCTUKA ITPOJTYKTOB
I'mppokpexkunr. IlpeumymectBa. (Cxema  yCTaHOBKHM.  XapaKTEpHUCTHKA
MIPOJIYKTOB.
Bnusnue naBneHus mporecca mepepaOOTKH HeTH Ha TPYNIOBOW COCTaB
KPEKHHI-OEH3UHOB.

[IpumepHOE MHIMBHUAYAIBHOE 3aJaHHE:




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble CpecTBa

1. OnpenenuTh OTHOCUTEINIBHYIO TUIOTHOCTh HedTenpoaykta d420, eciu ero
d415 = 0,7586.

2. Onpenenute OTHOCUTENBHYIO INIOTHOCTH HedTenpoaykTa mpu 250 0C,
eciu ero d = 0,800; k= 11,5.

3. Onpenenure GYyruTUBHOCTD XUAKOW HedTsiHOH (pakumu ipu 170 0C, ecim
KpUTHUYECKas TeMiieparypa 3Toi ppakuun tkp =200 0C , kpuTHUuecKoe aBiIeHHE
Pxp = 2400 «I1a. JlaBnenne HachieHHBIX TapoB ¢pakiuu mpu 170 0C cocTaBuser
P =800 xIla.

4. Mscnsnas ¢ppakius HepTH UMeeT KHHEMaTH4ecKyto Ba3KocTh npu 20 0C u
50 0C cootBercTBeHHO 17,5 - 10-6 1 6,25 - 10-6 m2/c. OnpenenuTe KHHEMAaTHIECKYIO
Bsa3kocTh Heptu ipu 0 0C u 100 OC.

5. I'a3oBast cMech cocTOUT U3 KOMIOHEHTOB (% - 06bembl): H2 — 0,6; CH4 —
15,9; C2H4 - 19,8; C2H6 — 14,9; C3H6 — 22,4; C3H8 — 4,7; m30-C4HS8 — 6,9;
H-C4HS8 - 10,0; C4H6 — 2,6; n30-C4H10 u H-C4H10 — 2,2. Onpenenute MOIbHBIN 1
MacCOBBIN COCTAB CMECH.

3amanue Ha KypcoBYIO paboTy

Paccunrtares TeopeTHueckuii mpouecc ra3upuKanui Topda cyxum BO3IyXOM C
MOJIyY€HUEM BO3AYIIHOIO T€HEPaTOPHOIo rasa.

DOneMeHTHBIN aHanu3 Topda Ha cyxyro 6e330bHYI0 Maccy: Cdaf = 65 %; Hdaf
=5%; Odaf=29 %; Sdaf= 0,5 %; Ndaf= 0,5 %. Bnaxunocts Topda Wp =20 %,
301bHOCTH Ap = 25 %. Koadduuuent nzbpitka Bozayxa o = 0,4.

[Tnan xypcoBoii pabOTHI:

1. PaccMoTpeTs TeOpeTHUUYECKHE OCHOBBI U anmapatrypHoe o(opMiIeHHE
nporecca razu(uKaIim.

2. MatepuanbHbIii OanaHC mpoliecca ra3uuKainm.

3. TennoBoii Gananc mporecca razu@uKanmm.

4. BO3MOXXHOCTH UCHOJIB30BaHUS BO3IYIIIHOTO T€HEPATOPHOIO Tasa (¢
pacuéTom).

5. Onpenenuts Beixo raza ¢ 1000 kr/4 Topda.

6. OnpenenuTh HU3IIYIO TEIUIOTY CTOPAaHHs BO3YIIHOTO N'€HEPAaTOPHOTo rasa.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble CpecTBa

[1IK-3 CnocoOeH OCyIIECTBIATh KOHTPOJIb TEXHOJIOTHIECKUX MPOIECCOB, KAUYECTBA CHIPBS U BBIITYCKAEMOM MPOTYKIIUH

TOINNIMBHO-OHCPIr€TUYCCKOI0 KOMIIJICKCA

IK-3.1 Ocy1iecTBiIIET KOHTPOJIb
TEXHOJIOTUIECKUX MPOLIECCOB,
KaueCcTBa CBHIPhS M BBITyCKACMOU
MIPOTyKITHH

TOTUTMBHO-3HEPT €THICCKOTO
KOMILIEKCa

oo

10.
11.

12.

13.
14.

15.

DK3aMeHaIMOHHbIE BOIIPOCHI:

[Tonyuenue Bomopoaa sl TMAPOreHU3ALUU (KOHBEpCUEH BOJSHOIO Iapa u
ap.). Peaxnun. Cxema

Hedrsanbie razpr. Ux Bupl. YcTaHOBKH (PpaklIMOHUPOBAHUS ra30B. XpaHEHUE
ra3zoB. [I[puMeHeHune ra3os.

[loarotoBka HepTH AN nepepabOTKU. BiusHHe paznuyHbIX (akTOpOB Ha
paboTy cenapaTtopos.

JloObrua HegTH Ha mpoMmbIciax. TpaHCHOPTUPOBKA MPOIYKTOB JOOBIBAEMbIX Ha
npomeicnax. [Ipocras neperonka Hedru.

Opaxuun Hedtu. Kpusas pasronku HepTH. [OCTHI Ha HEPTD.

Bakyymuas mneperonka. Ilens. Ee xapakrepuctuka. (Cxema BaKyyMHOM
neperoHku. Mcmnonb3oBanue MpoyKTOB MEPETOHKH.

PaGota nBuratenst BHyTpeHHero cropanus. OkTaHOBOe 4HCIO. BrusHue
MIPUCAZ0K HAa OKTAHOBOE YHCIIO

OcHoBHBIE XapakTepucTHKu OeH3uHOB. (Kpome okTanoBoro umcia).CrocoOs
MOBBIIICHHS UX Ka4eCTBa.

Pabora nu3enbHoro nasuraress. OCHOBHbIE MOKa3aTead KayecTBa TU3EIbLHOTO
TOILJIMBA.

Buasl ToBapHO# npoaykiuu HedTenepepadaThIBAIOIIUX 3aBOIOB.

[leyHoe TOMIMBO, OCTATOYHOE TOIUIMBO. Mcrmonb3oBaHue. XapakTEpPUCTHKA.
[Toka3zaTenu kavyecTBa.

Hedrsanoit Outym. Buapl. Mcnonb3oBanue. Xapakrepuctuka. OCHOBHBIE
MOKa3aTeJN KauecTBa.

['pymnmoBo#t xumudeckuii coctaB HeTH U e€ PU3NIecKre CBOMCTBA.
OCHOBHbBIE HANpAaBJICHUSI HCIIOJB30BAHUS MPHUPOJHBIX SHEPIOHOCUTENEH B
XMUMHH U XUMUYECKON TEXHOJIOTHH.

[Tonydenune cuHTe3 rasza (karanuzatopsl). [IpogyKThl CHHTE3a U HUX
nepepaboTKa.




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble CpecTBa

3amanue Ha KypcoByIO paboTy

OmnpenenuTs ChIpbe I ra3u(UKAIIK COTJIACHO HHIUBUAYAILHOMY 331aHUIO0 K
KypcoBOI pabore:

3anaHue:

PaccmoTpers TeopeTnueckre OCHOBHI M anmaparypHoe opopMieHre poiecca
ra3uukalnmy aHTpaluTa CMEChIO KUCIOpoaa U BoasHOTro mapa 50 %: 50 % c
MOJTy4eHHEM OKCHBOJSTHOTO T€HEPATOPHOTO Tasa.

DJIEMEHTHBIN aHAJIM3 aHTpaIlUTa Ha CyXyro 0e330sbHYyI0 Maccy: Cdaf= 95,5 %;
Hdaf= 1,2 %; Odaf= 1,05 %; Sdaf = 1,75 %; Ndaf= 0,5 %. BnaxxHOCTh
anTpauuta Wp = 6 %, 301bH0CTH Ap =5 %.

Brimonauts 3aganue

Paccunrtarh MaTepranbHBIN U TETUIOBOM OalaHC TOJYKOKCOBaHUS Oyporo
yras ipu T=550 C

DJIeMEHTHBIN aHaIu3 Oyporo yriis Ha cyxyro 6e330apHyi0 Maccy: Cdaf = 69,5
%; Hdaf=5,5%;  Odaf=21 %; Sdaf = 3,5 %; Ndaf= 0,5 %. Bnaxnocts Oyporo
yriast Wp =20 %, 3ompH0CTb Ap = 18 %. Koaddunment u3bdsiTka Bo3ayxa o = 0,35.

Bomnpocsr mist 06cyKaeHus:

UYto Takoe nuponus? Ilepeurcnure aTansl nuposinsza’?

['te mpuMeHSI0TCS MPOTYKTHI MOJyKOKCOBaHUsI? OT 4ero 3aBUCUT KaueCTBO
MPOJYKTOB MOJIYKOKCOBAHHUSI.

TpeGoBaHus K MPOAYKIUH.

Kakue criocoObI nepepaboTKu EpBUYHOM cMOJIbI BBl 3HaeTe?

YeM 0TIMYAIOTCS MPOAYKTHI MOJTYKOKCOBAHUS HU3KOMETaAMOP(PHU30BAaHHBIX
TOIUIMB U BhICOKOMeTamop¢u3oBanubix? I[louemy?




6) HOpﬂ)IOK NMpOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallud, MOKa3aTeJId U KPUTCPUH
OICHUBaAHUA:

[Ipomexxyrounasi aTrecTamus IO JUCIMIUIMHE BKIIOYA€T TEOPETUUYECKUE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YYAIOUIMMHUCS 3HAHHWM, ¥ MIPAKTUYECKHUE 3aaHus,
BBISIBIISIONIE CTETIEHb CHOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, IPOBOJUTCS B (hOpME IK3aMeHa,
3ayeTa, 3a4eTa C OLEHKOHN U B (pOpMe BBINIOJHEHUS U 3alllUThl KypCOBOM paOOTHI.

DK3aMeH MO0 JaHHOHM MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO 3K3aMEHAITMOHHBIM
ouseraM, KaXAbIH M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OIHO IMPAKTHYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUSA IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 0amioB) — o0yJaromuiicss 1€MOHCTPUPYET BBICOKHI YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe W TIIyOOKoe 3HaHue
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSAET IMPAKTUYECKHE 3a/JaHusi, CBOOOIHO OIEpPHpPYeET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSET UX B CUTYaIUSX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «xopomioy» (4 Oamra) — oOy4aromuiicss AeMOHCTPUPYET CPEIHUN YpOBEHBb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYTHEHHSI TP aHATTMTHYECKUX OTIEPAIHsIX, IEPEHOCE
3HaHWH U yMEHWI Ha HOBbIE, HECTAHIapPTHBIC CUTYAIIHH.

— Ha OIICHKY «YJIOBJIETBOPHUTEIBbHO» (3 Oaia) — 00yqaroniuiicss AeMOHCTPUPYET MOPOTOBBII
YPOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI€ KOHTPOJIbHBIX MEPOTIPUSATHH JOTYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBHE OTACTHHBIX 3HAHWH, YMEHHH, HABBIKOB, OOYyJarOITUiiCs
WCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYTHCHUS MPH ONCPUPOBAHMH 3HAHUSAMH M YMEHUSMHU TPU HX
IepeHoce Ha HOBBIE CUTYaIUU.

— Ha OILIEHKY «HEYAOBJIETBOPUTEIHLHO» (2 Oamia) — oOyJaromuiics J1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro Marepuaia, JOMYCKaeT CYHIECTBEHHbIE OIIMOKH, HE MOKET
MOKa3aTh MHTEJUIEKTyalbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEYIOBJIETBOpHUTENbHO» (1 Oamm) — oOydaromuiics HE MOXET IOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEIACHHUS M OOBACHEHUS HUHPOpMAIMU, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

[To Tem e mokazaTessiM U KPUTEPUSIM OLIEHUBAETCS 3a4eT C OILICHKOM

Iloka3aTenu M KpUTEPUM OLICHHBAHUS 3a4eTa:

— HA OLEHKY «3aYTeHO» — O0YYaIoIIUNCsS JEMOHCTPUPYET BHICOKUN M CPEIHHI YpOBEHb
cOpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTUYECKOe WU TIIyOOKOe 3HaHHE
yueOHOro Marepuaia. [IpaBuibHbBIE OTBETHI JOJDKHBI COCTaBIATH Oojiee 50% OT MpeanoKeHHbIX
BOIIPOCOB

— Ha OLIGHKY «HE 3auTeHO» — OOydJaroluiics JeMOHCTpupyeT 3HaHus He Oonee 50%
TEOPETUYECKOTO0 MaTepuana, JOMyCKaeT CYIIeCTBEHHbIe OIIMOKHA, HE MOXKET I[0Ka3aTh
MHTEJUJIEKTYaIbHbIe HaBBIKU.

KypcoBast pabGoTa BBINONHSETCS MOJ PYKOBOJCTBOM IpENoJaBaTesis, B Ipollecce ee
HamucaHus oOy4arouIuiicss pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperuisisi U 0JHOBPEMEHHO
paciupsisi 3HaHUS, MOJIyYeHHbIE IPU U3YYEHUU JUCIUILTUHBI « XUMUYECKasi TEXHOJIOTHS TOTUIUB
U YTIEpOAHBIX MaTepuaioBy». [Ipu BHINOTHEHHHM KypCOBOW pabOTHI OOydaroOUIUiiCs MOJKEH
MOKa3aTh CBOE€ YMEHHE paboTaTh ¢ HOPMATHBHBIM MAaTe€pHAlOM W JIPYTHMMH JUTEPATYPHBIMHU
HMCTOYHUKAMHU, a TaKKE€ BO3MOXHOCTh CHCTEMATHU3MPOBATh WM aHAIM3UPOBATH (HaKTUUECKHIA
MaTepHanl ¥ CaMOCTOSTEIbHO TBOPUYECKH €T0 OCMBICTUBATH.

B nmnpouecce HamucaHus KypcoBO paboThl oOydaromiuiicsi JOJDKEH pa3oOparbcs B
TEOPETUYECKUX BOMIPOCaX M30paHHON TEMBI, CAMOCTOSTENHHO MPOAHAIM3UPOBATH TPAKTHUECKUN
MaTepuall, pazooparb U 000CHOBAThH MPAKTHUECKUE MTPEIOKEHUSI.

IToxa3aTenu M KpUTEPHUH OLICHUBAHUS KYyPCOBOH padoThI:



— Ha OLIEHKY «OTIM4HO» (5 0ayuioB) — paboTa BBINOJHEHA B COOTBETCTBUU C 3aJaHHUEM,
00y4Jaromuiics MoKa3bIBacT BEICOKUI YPOBEHb 3HAHUI HE TOJIKO HAa YPOBHE BOCIIPOU3BEICHUS U
oObsicHeHus: MH(OpMAIMM, HO W HMHTEJICKTyaJIbHbIE€ HAaBBIKM pEIICHUS MpoOJieM M 3ajad,
HAXO0KJICHUS YHUKAIBHBIX OTBETOB K TPOOIeMaM, OIICHKH M BEIHECCHHUS KPUTUUYECKUX CY)KICHUIH;

— Ha OLIEHKY «Xopomio» (4 Oamwia) — paboTa BBINOJHEHA B COOTBETCTBUHU C 3aJaHHUEM,
oOydJaromuiicsi MoKa3bIBacT 3HAHUS HE TOJBKO HAa YPOBHE BOCIPOM3BEICHHS W OOBSICHEHUS
nHbOpMAIMY, HO M HMHTEUIEKTYaJIbHbIE HABBIKM DPEIICHHs NpoOIeM W 3a/a4, HaXOXKICHUS
YHHUKAJIbHBIX OTBETOB K Mpo0ieMam;

— Ha OIIEHKY «YAOBJIETBOpUTEIHHO» (3 Oamna) — paboTa BBINIOJTHEHA B COOTBETCTBUU C
3a/laHueM, OOy4arolIMiicsl MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U OOBSCHEHUS
nH(pOpPMAIINY, HHTEIUICKTYaIbHbIC HABBIKM PEIICHHUS MPOCTHIX 33/1a4;

— Ha OLIEHKY «HEYJOBJIETBOPUTENBbHO» (2 Oaiia) — 3aJaHue NPEeroaaBaTess BBIIOJHEHO
YaCTUYHO, B MPOIIECCE 3alUThl pabOThl 00Y4aIOIIMICS JTOMYCKAeT CYLIECTBEHHbIE OIIMOKHU, HE
MOJKET IMOKa3aTh HHTEIUICKTYaJbHbIE HABBIKM PEIICHUS TIOCTABICHHOH 3a/1a4H.

— Ha OLIEHKY «HEYAOBJIeTBOpUTEIbHO» (1 Oayn) — 3ajaHue mpenojaBaTelis BBIIOJHEHO
YacTUYHO, OOy4Yaromuiics HE MOKET BOCIHPOU3BECTH M OOBSICHUTH COJEp’KAaHUE, HE MOMKET
MOKa3aTh WHTEIUICKTYa IbHBIC HABBIKM PEIICHUS TIOCTABJICHHOM 3a1auu.



