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JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM
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8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 85,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KontpoabsHas padora
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
e ocBOEHMSI TMCHMILUIMHBI. M3y4YE€HHE XapaKTEPUCTUK TEIUIOTEXHOJOTMYECKUX MPOLECCOB U
YCTaHOBOK IepepabOTKU TOILINBA

33[{3‘11/1 AUCHHUITIMHbI

- OCBOMUTbH TEXHOJIOTMYECKHE ITPOLIECCHI ITPH NEPEPA0OTKE TOILINBA,
- OBJIQIETh OCHOBAMH PAaCYETHOr0 aHaJIM3a MoKa3aresell paboThl yCTaHOBOK IepepadboTKe

TOILIMBA,;

- U3Y4UTh METOJIbl pacyeTa MaTepUaIbHbIX U TEIJIOBBIX 0alaHCOB TEIIOTEXHOIOIHYEKUX
IPOLIECCOB U YCTAHOBOK IepepadOTKU TOILINB,
- U3YYUTh TEXHUUYECKHE PELIEHUS 110 YHEPTOCOEPEKEHNIO B YCTAHOBKAX MepepabOTKH TOIIMBA.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

[TK-2 cniocobGen
y4acTBOBaTh B pa3paboTKe
MEPOTPUATHIA TIO0 SHEPTO- U
pecypcocOepeKeHUI0
CHCTEM 3HEProodecneueHus
Y VICTIOJIb30BAHUS TOTLIMBA
JUTSL IPOMBIIIJICHHBIX
KOMMYHAJTbHBIX
NPEaNPUATHI

W -1nk-2 demoHcTpupyeT
3HaHWE HOPMATUBOB TI0
JHEPro- u
pecypcocOepeKeHUI0 CHCTEM
DHEProoOeCIeYCHUs U
WCIIOJIb30BaHUS TOILIUBA JIJIS
MPOMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEIIPUATAN

3HATh:
- METO/IbI aHAJIM3a MOJTyYCHHON
uH(pOpManU IpH pa3padoTKe

3¢ (HEeKTUBHBIX YCTPOICTB JJIst
nepepaboTKH TOIJINBA B
TEIUIOTEXHOJIOTMYECKIX YCTAHOBKAX.

YMETb:
- aHAJIM3UPOBATh SHEProd(h(HEKTUBHOCTH
TETIOTEXHOJIOTUIECKUX YCTaHOBOK
nepepaboTKU TOIIMBA.

[IK-2 cniocoben
y4acTBOBaTh B pa3paboTKe
MEPOIIPUATHH 10 SHEPTO- U
pecypcocOepeKeHII0
CHUCTEM PHEProodecreueHust
U UCTIOJIh30BaHUS TOTUIMBA
JUTSL IPOMBIIIJICHHBIX U
KOMMYHAaJTbHBIX
NpEeANPUITHI

N-2nk-2 [IpuarMaeT yuactue
B pa3paboTKe MEPONPUATHUH 110
DHEPTo- U
pecypcocOepeKeHNI0 CUCTEM
HEProodecIeueHus u
UCIOJIb30BAaHUS TOIIUBA JUIS
MMPOMBIINIJICHHBIX WU
KOMMYHAaJIbHBIX MPEANPUATUI

3HATh.

- OCHOBHBIC TCINNIOTCXHHUYCCKHUEC
XapPaKTCPUCTHKU BTOPUYIHOI'O TOILIINBA,
MCTOJBI X pacucTa u
9KCIICPUMCHTAJIbHOT'O OIMPECACIICHUS.

YMETB:

- IPOU3BOJIUTH PAaCUYeThl OCHOBHBIX
XapaKTEPUCTHUK IIPOLIECCOB
OKHUCJIUTEIbHBIX U O€30KUCIUTEIbHBIX
KOHBEPCHUI NPUPOIHOIO ra3a u
razu(uKalnyuy U MUPOJIN3a TBEPIbIX
TOILJIUB.

I1K-3 cnocoben
y4acTBOBATh B
obecreueHUH
IKOJIOTHYECKOM
0e30IMaCHOCTH CUCTEM
SHEPTroo0OeCTeUeHUs U
MCIIOJIb30BaHUs TOILIMBA
JUTSL IPOMBIIIIJICHHBIX
KOMMYHaJIbHBIX
NpeIpUITHI U pa3paboTKe
9KO3aIIMTHBIX

N-2nk-3 [IpuHumaer yuactue
B pa3pabOTKe IKO3AMUTHBIX
MEPONPUATHH ISl CHCTEM
HEProoOecIIeueHUs 1
MCII0JIb30BaHUs TOILJINBA JUIS
MIPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX IPEAIPUATUN

3HaTh.

- MCTOJbI NMOJIYUCHU A, XapAKTCPUCTUKHU U
007aCTh UCHOJIHL30BaHUS BTOPHUYHOI'O
TOIIJINBA.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
MEpONPUATHI
[IK-5 Cnocoben N/I-1nk-s [Ipuaumaer yuactue | YMETb:
y4acTBOBATh B OPTaHU3AIMH | B OPraHU3aI[UH TeXHUYecKoro | - OCYICCTBILATE IIOMCK M aHATN3UPOBATh
TEXHUYECKOIO U Y MaTepUaAJILHOTO HAYYHO-TEXHUIECKYIO HH(OPMAIIHIO 11O
MaTepHaIbHOTO obecreueHust SKCIuTyaTaluu TOBBIIEHUIO (P (HEKTUBHOCTH MPOLECCOB

obecrieueHust KCIUTyaTallul | CUCTEM dHEproo0ecneyeHus u nepepaboTKH TOIIHBA.
CUCTEM SHEprooOecrneueHns | UCIOIb30BaHUs TOILINBA JIJIS
Y MCTIOJIH30BAHUS TOIUIMBA | IPOMBIIUICHHBIX U

JUISL IPOMBIIIICHHBIX U KOMMYHAJIbHBIX IPEIIpUITUN
KOMMYHAJTbHBIX
NPEaNPUATHIA

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQ)ECCHOHAIBHOW 00pa3oBaTeNbHOW MpOrpaMMme
DHeprooOecneueHre npeanpusaTuii. BeicokoTemnepaTypHsie mpouecckl u yctaHoBku (nanee — OITOIT),
HarpasieHus: noarotToBku 13.03.01 TemnmosHepreTuka U TEIJIOTEXHUKA, YPOBEHb 00pa30BaHMS: BBICIIIEE
obOpasoBaHue - OakajaBpuar.

Tpe60BaHI/I$[ K BXO/IHBIM 3HAHUAM U YMCHUAM:
- 3HaThb TeOpeTI/I‘leCKI/Ie OCHOBBI UCTOYHHUKOB SHEPIUH TCIIJIOTCXHOJOI'MHU 1 OCHOBBI TCOPUU I'OPCHUA
- YMCTb HpOI/I3BOZ[I/ITI) PAaCUYCTEI 10 UCTOYHUKAM SHCPIUH U 110 IMpoucccaM ropCHus TOIIMBa

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOMN KBaTU(UKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
o= | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [Ipenmer u 4 8 2 - - - - - - - 2 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
coJIepKaHue Kypca [ToBTOpEHME JEKIOHHOTO MaTepuaa Mmo
11 OcHoBHBIE 2 1 - - - - - - - 1 - pazneny "[Ipeamer u coaepxanue kypca'
oIpezieeH s U H3yuenue mamepuanog 1umepamypHsix
TEPMUHBI UCHIOUHUKOB:
1.2 [TporHO3HbBIE OLEHKH 2 1 - - - - - - - 1 - [1], 8-31
UCIIONIb30BaHUS
toruBa B Poccun
2 OO0o01eHHas cxeMa 4 2 - - - - - - - 2 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
TEIUIOTEXHOJIOTUIECKOI WzydeHne JeKIIMOHHOTO MaTepHraa Imo pa3aey
nepepadOTKH TOIUTNBA "O000MIIeHHAs cXeMa TETUIOTEXHOIOTHIECKOM
2.1 Oobmas 2 1 - - - - - - - 1 - nepepabOTKH TOIUMBA"
MIPUHITUITHATbHAS H3yuenue mamepuanog numepamypHsix
cxeMma UCHOYHUKOB:
TEIIOTEXHOIOTHYECKUX [1], 97-100
TEPMOXUMHYECKUX
MPOIIECCOB
nepepaboTKU TOTTNBA
2.2 | OGas knaccuduranus 2 1 - - - - - - - 1 -
MPOIIECCOB
TEMJIOTEXHOJIOrMYECKON
1 TEPMOXUMHUYECKOU
nepepadOTKU TOILUINBA
3 OxucauTensHbIe 36 8 - 12 - - - - - 16 - Ilodz0mosKa K KOHmMpPONbLHOU padome:
CIIOCOOBI W3y4yeHnue marepualioB 10 paszieiny
TEIJIOTEXHOJIOTHYEeCKON "OKHCIUTENBHBIE CIIOCOOBI
nepepabOTKH TEIUIOTEXHOJIOTHYECKOH NepepaboTKu

IIPUPOJHOTIO I'a3a

IIpUPOJHOTO raza" u IIOAroTOBKa K
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3.1 Cnoco0b1 18 KOHTPOJIbHOM padoTte. M3yuenue Momysen
TEPMOXUMHYECKOH pacyeroB B cpene Mathcad no runepccbuikam,
nepepaboTKH NPE/ICTABIICHHBIX B JINTEPATYPHBIX UCTOYHHUKAX
MIPUPOTHOTO Trasa Ilo0z0mogKa K meKyuiemy KOHmMpoJio:
3.2 Hcnonp3oBanne 18 W3ydenne JONOIHUTENBHOTO MaTepHUaa 1o
MIPOyKTOB pazgeny "OKHUCIUTENbHbIE CIIOCOOBI
OKUCIIUTEIbHOU TETUIOTEXHOJIOTHYECKOH IepepaboTKu
KOHBEPCHH MIPUPOTHOTO MPUPOTHOTO raza’
ras3a B IIPOM3BOJICTBE H3yuenue mamepuanog 1umepamypHbix
BOJIOpOZA UCHIOUHUKOB:
[1], 130-137
[3], 8-32
[4], 5-35
[6], 5-35
[7], 311-317
4 TemnoTexHOIOrNYECKU 20 IlodzomogKa K neKyuiemy KOHmpoio:
€ CXEMBI N3y4yenne NeKIHOHHOTO MaTepuaa Mo pasaeiy
WCIOJIb30BAHUS CUHTE3- "O000MIIeHHAs cXeMa TETIOTEXHOIOTHIECKOM
rasa Ayt IPOU3BOICTBA nepepabOTKH TOTMBA"
Pa3INYHBIX BHIOB Camocmoamenvhoe usyuenue
XMMHUYECKOH meopemuyueckozo mamepuana: Vzyaenne
MIPOTYKIIUH JIOTIONTHUTEIBHOTO MaTepraa o pasaery
4.1 IIpousBonacTBO 10 "TemI0TeXHOIOTHYECKUE CXEMBI
aMMHuaKa U MEeTaHoJIa HCTIONB30BaHUs CHHTE3-Ta3a JUIs IPOU3BOJICTBA
4.2 Vcnons3oBanue 10 Pa3IMYIHBIX BUIOB XUMHUYECKON TPOTyKIMH"
CHHTE3-Ta3a B IIpoIiecce NIPU UCTIOJIb30BAaHUH BUJIEOMATEPHUAJIOB,
®umiepa-Tpornma NPE/ICTaBJICHHBIX Ha OTKPBITHIX BUACOPECYPCAX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[3], 42-55
5 TemnoTexHon0ruu 14 Ilo020moeKa K KOHmMPOIbHOU padome:
UCTIONIb30BAHUS N3y4yeHnue marepualioB 1o paszieiny
ra3oBBbIX OTXO0JIOB IPH TemIoTeXHOIOI U NCTIONIL30BAHMS T'a30BBIX
UX TEPMOXUMHUYECKON OTXOJIOB IIPU UX TEPMOXUMHYECKOH
nepepaboTke nepepaboTKe U MOATOTOBKA K KOHTPOJILHOM
5.1 TermnoTexHoIOTHHA 7 paborte. M3yuenue Moymeit pacyeToB B cpelie
HCTIOBb30BaHUS Mathcad no runepccriIkam, IpeaCTaBICHHBIX B

ra3oBbIX OTXOJOB IIpU
HX TEPMOXUMUYECKOH

JINTEPATyPHBIX HCTOYHUKAX
Iloozomoexa k mexyuiemy KOHmMPOJII0:
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nepepaboTke

I/I3yquI/Ie JICKIITUOHHOI'O MaTe€puajia 1o pasaciy

5.2 DHepProxuMHuyecKas 7 "TemnoTeXHOJIOT MU UCTIONB30BaHHUS Ta30BBIX
akkymyssus (OXA) OTXOJI0B IIPH UX TEPMOXUMHUUECKOU
TEIUIOTHI Fa30BbIX nepepabotke"
OTXOZI0B H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 56-136
[5], 5-65
6 besokucnurenbHble 12 Iloozomoeka K meKyuiemy KOHmMPOJII0:
CHoco0bI epepaboTKn N3y4yeHne NeKIIMOHHOTO MaTepuaa Mo pasaeiy
TBEPAOTO U "Be30KHCIUTEIbHBIE CIIOCOOBI epepadboTKu
ra3o00pa3HOro BHJIOB TBEPJIOTO U ra3000pa3HoOro Toruaa'
TOILIMBA H3yuenue mamepuanog 1umepamypnolx
6.1 besokucnurenbHas 6 UCIOYHUKOB:
KOHBEPCHSI TPUPOTHOTO [1], 100-111
rasa [3], 33-41
6.2 OOmas 6
XapaKkTepUCTUKA
TPOLIECCOB
TEPMOXUMHYECKOH
nepepadoTKu
KOHJICHCHPOBAHHBIX
TOILIHB.
ITuporenernyeckoe
Pas3IIoKEHUE TBEPABIX
TOILINB
7 lazuduxanus 12 IlodzomogKa K meKkyuiemy KOHmMpOoJio:
KOHJICHCUPOBAaHHBIX [ToBTOpeHue MaTepuaa no paszieiny
TOILINB "T"a3udukaius KOHJCHCUPOBAHHBIX TOILUIHB"
7.1 Orarmsl mporecca 6 Ilo020moeKa K KORMPOIbHOU padome:
razupuKanum N3y4yenune marepuaioB 10 pas3zierny
7.2 Texnomormgaeckas 6 "T"a3nduxarust KOHICHCUPOBAHHBIX TOIUIUB" 1

cxeMa mporecca
rasu(puKanud u
HCIIOJIB30BAHUS

TeHEePaTOPHOTO Ta3a

MOJIrOTOBKA K KOHTPOJIEHOH paborte. M3ydeHne
MoyJeit pacueToB B cpeae Mathcad mo
THIIEPCCHIIKaM, TIPEICTABICHHBIX B
JUTEPATYPHBIX UCTOYHHUKAX

Iodzomoeka k meKxyuiemy KOHmpouo:
N3y4yeHune NEKIMOHHOTO MaTepuana o paszaeiy
"T"a3u¢ukarusi KOHACHCHPOBAHHBIX TOTUINB"
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[2], 308-311
8 Tepmuueckas u 6 2 - - - 4 - Ilod2omogKa K meKyuiemy KOHmMpoio:
TEPMOXHMHYECKAs IToBTOpEHNE MaTepuana Mo pasaety
nepepaboTka He(hTH U "TepMudecKkasl 1 TepPMOXIMHAIECKAS
HEPTENPOIYKTOB nepepabotka HepTH 1 HEPTEIPOIYKTOB"
8.1 Tepmudeckue METOBI 3 1 - - - 2 - H3yuenue mamepuanios iumepamypHulx
nepepaboTKH HePTH UCMOYUHUKOG:
8.2 TexHOMOrHIECKHIE 3 1 - - - 2 - [1], 111-118
CXEMBI ITepepadboTKH
HepTH
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 - 28 0.5 52 335
Hroro 3a cemecTp 144.0 28 - 28 2 - 0.5 85.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTaIlMK TIO pa3/ieinaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpeomem u cooeparcanue xypca

1.1. OcHOBHBIE ONIPEACIICHUS U TEPMHUHBI
Temnorexnonorus nepepadotku Torusa. [lnan qucuuriuael. Mcnons3yemast mutepatypa.

1.2. IIporHo3Hbi€ OLIEHKHU MCIIOIb30BaHMs TormBa B Poccuu
[Torpebnenue u 3KkcHOPT MpupoaHoro raza B Poccun. [Torpedbnenue u s3xcnopt yrist B Poccun.
[ToTpebnenue u 3xcropT HePTH U HEPTENPOYKTOB B Poccum.

2. Obobwennas cxema meniomexmoio2u4eckol nepepabomku moniusa

2.1. O0mas NpUHIKITHAIEHAS CXeMa TEIUIOTEXHOJIOTUIECKUX TEPMOXUMHUYECKUX MTPOIECCOB
nepepadoTKU TOTUIMBA

OO6o6mienHas cxema mnepepaboTku TomumBa. O0oOmIeHHas cxeMa mnepepaboTKy TOIIMBA Ha
prMepe KOKCOXUMA.

2.2. O6mias knaccuuKaIys Mpo1eccoB TEIIOTEXHOIOTHYECKONW U TEPMOXUMUYECKOM
nepepadoTKU TOTUIMBA

[Tpoueccyl MUPOTEHETHUECKOTO pa3ioxeHus (muponusa) TomnuBa. [Ipomeccsl (uzmdeckoro
paznenenus. [Ipoueccsl ¢ yuactuem okucautenei. [Ipoueccsl ¢ yqacTueM BOCCTaHOBUTENEH.

3. Oxucnumenvhble cnocobbl MEeniOmMexHoI0UYEeCKol nepepa6oml<u I’ZDMDOOHOZO 2as3a

3.1. CnocoObl TEpMOXUMHUYECKON NIEpepabOTKK MPUPOIHOTO raza

[TapoBas kouBepcus (uinu napoBoil pudopmunr — steam reforming). Kuciopoanas koHBepcHs
(wnu mapuuangbHOe OKMcieHue — partial oxidation). YriaekucioTHas KOHBEpPCHs (WIIH «CyXOM»
pudopmunr — dry reforming). ConoctaBUTEIbHBIN aHAIN3 OKUCIUTEBHBIX KOHBEPCUH.

3.2. Ucnonp30BaHue MPOAYKTOB OKUCIUTEILHOW KOHBEPCUH IIPUPOJAHOIO r'a3a B IPOU3BOJICTBE
BOZOpOAA

OcHoBHbIE TeXHOJIOTHYECKUE cTaauu. Cxema yCTaHOBKH IMOJIyUYE€HHUSI BOJOPOAA U3 IPUPOTHOTO
ras3a Ipou3BOAUTEIBHOCTBIO. DHEepreTndeckas 3(pGeKTUBHOCTh UCIOIb30BAHUS BOJIOPOIA.

4. Tennomexnono2uyeckue cxemvl UCHOAb308AHUSL CUHIE3-2a3d OJI51 NPOU3B00CBA DA3TUYHBLX
U008 XUMUUECKOU NPOOVKYUU

4.1. [Ipon3BOACTBO aMMHUaKa U METaHOJA
Cnioco0s1 mpousBoacTBa amMmmuaka. CriocoObl MPOU3BOACTBA METAHOIA.

4.2. Ucnons30BaHue cHHTE3-Ta3a B npouecce Pumepa-Tpomnira
ITpunnunuaneHas cxema npouecca Guiepa-Tpomnma. Buasl peakropos texHosoruii duiepa-
Tpormma.

5. Tennomexnono2uu UCnOIb308AHUSL 2A306bIX OMX0008 NPU UX MEPMOXUMUYECKOU
nepepabomkie

5.1. TenoTEeXHOIOIMH UCIIOJIb30BAHUS Fa30BBIX OTXOJ0B IIPH UX TEPMOXUMUYECKON
nepepaboTke
Tepmuueckas pexynepauus (TP). Texpmoxumuueckas pexynepauus (TXP).



5.2. DHeproxumuyeckas akkyMysiius (3XA) TEII0ThI Ta30BbIX OTXO0B
[MpunnunuansHas cxema OXA. CnocoObl  ucnonb3oBaHus OXA TpU  YTHIM3ALHUA
KOHBEPTEPHBIX ra30B CTAJCIIABMIILHOTO MPOU3BOJICTBA.

6. besoxucaumenvuvle cnocobvl nepepabomiu meepoo2o U 2a3000paA3H020 U008 MONIUEA

6.1. be3okucnurenbHass KOHBEPCHUS IPUPOIHOTO raza

OO6mue cBeneHuss O OE30KUCIUTEIHLHOW KOHBEPCHMHM MPHUPOJHOTO rasza. Peakropsl ans
peanuzanuu OC30KUCIUTETHPHOW KOHBEPCHH MPHPOJIHOTO Ta3a. DHEPreTUYECKHE XapaKTePUCTUKU
MIPOJIYKTOB OC30KHUCIUTEITHON KOHBEPCUHU IPUPOIHOTO rasa - caxxeBogopoanoi cmecu (CBC).

6.2. O01mIas xapakTeprUCTHUKa IPOIECCOB TEPMOXUMHYECKOH TIepepaboTKH KOHICHCHPOBAHHBIX
toruB. [TuporeHeTHYeCcKOe pa3oKEHHE TBEPIBIX TOILIHUB

Knaccugukamuss METOOB TEPMOXUMHUECKOW MepepabOoTKH KOHICHCHPOBAHHBIX TOILUIUB.
KOHCTpYKTHUBHBIE CXEMBbl TMPOMBINUICHHBIX aIlllapaToOB Ui TEPMOXHUMHYECKOW IepepadoTKu
KOHACHCUPOBAHHBIX TOILIMB.

7. Fa3ud)ul<auuﬂ KOHaeHCMDOSGHHblx monjiue

7.1. Dramnsl nporecca ra3upukanuu
XapakTepUCTUKY MTPOAYKTOB razuduxanun. Pe:xumel razudukarmm.

7.2. TexHonoru4eckasi cxema Irporiecca rasu(uKaiy 1 UCIOIb30BaHHUS T€HEPaTOPHOTo ra3a
Texnonornu rasudukanuu TBEpAOro TomkBa. CxeMa IPOU3BOJACTBA 3JIEKTPOIHEPTHU U3
BOJIOPO/IA, TTOJy4aeMOro razupuxanuei yris.

8. TeDMuUQCKCl}l U mepmoxumudecKai nepepa60ml<a Hed)mu u Hecbmenpodvkmoe

8.1. TepMuueckue MeTobl NepepadboTku HehTH
dusnueckue MeToIbl. XUMHUYECKHE METOABI. TpyOuaThie neyu.

8.2. TexHONOrnyecKknue CXeMbl nepepadboTKu HePTH

TexHomornueckass cxema JBYXCTyNeHUaTOH mpsMoil meperonku HedTu. TexHomormueckas
CXeMa JABYXCTYIEHYaTOM MpsMOI neperoHku HepTH. TexHonornyeckas cxema JABYXCTYNEHYaTON
npsMoii neperonku HegTu. Cxema HedTenepepadaTHIBAIOIIETO 3aBO/IA.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. 4. IlpoBeneHue pacyeToB MPOLIECCOB TOPEHUs TOIUIMBa B cpesie Mathcad;
2. 5. Monenun MaTteprallbHOTO M TEIJIOBOI'O OalaHCOB MPOIIECCOB OKUCIUTENBHBIX KOHBEPCHIM
IIPUPOJIHOTO ra3a;
3. 6. [IpoBenenne pacueToB MaTepUAIBLHOTO M TETUIOBOTO OAIAHCOB IMAPOBOI KOHBEPCUU
IIPUPOJIHOTO ra3a;
4. 7. IlpoBeneHne pacyeTOB MAaTEPHAIIBHOTO U TETIJIOBOTO OAJTAaHCOB KUCIOPOTHOMN 1
YIJIEKUCIOTHOM KOHBEPCUH NPUPOJHOIO Irasa;
5. 12. TlpoBeeHus pacueToB mnpoiecca 6€30KUCIUTEILHOM KOHBEPCHH MTPUPOAHOrO Trasa (2
qaca);
6. 9. IlpoBenenne pacueToB MaTepUaIBLHOTO U TEIUIOBOTO OATAHCOB MPOIEcca BOASHOTO Ta3a;
7. 14. IlpoBeneHnEe pacueToB paBHOBECHOI'O COCTaBa FEHEPATOPHOIO rasa, IOJy4YEHHOTO B
nporiecce razuguKaniy KOHJACHCUPOBAHHOTO TOIUTHBA B cpeae Mathcad;
8. 11. IIpoBeneHus pacueToB Mpolecca FHEPrOXUMUUECKON aKKyMYJISLUN OTXOIALINX T'a30B
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B cpene Mathcad (DXA);

9. 13. Mopgenp pacyeTa mpoIreccoB ra3uduKanuyi KOHIEHCHPOBAHHOTO TOTINBA,

10. 8. IIpoBeaeHne pacueToB MPOLIECCOB OKUCIUTENBHBIX KOHBEPCHUI IIPUPOJHOTO ra3a B
cpene Mathcad;

11. 1. 'openue Tomnnusa;

12. 3. IlpoBeaeHue pacueToB MO ONPEAEICHUI0 PABHOBECHOTO COCTaBa MPOJIYKTOB CrOPaHUs
ra3o00pa3HOro U TBEPIOTO TOILIUBA;

13. 10. Mogaenb pacuera npoluecca SJHEProXUMHUYECKON aKKYMYJISIIIUM OTXOSIINX Ta30B
(OXA);

14. 2. Mogenb pacueTa paBHOBECHOT'O COCTaBa MPOJIYKTOB CrOPaHUs TOILJINBA.

3.4. Tembl 1a060paTOPHBIX padoT

HE NPESyCMOTPEHO

3.5 KoncyabTanuu

=

Texywui koumpoas (TK)

OO6cyxeHre MaTepuanoB TEKyIIero KOHTpoJs pasznaena "l[Ipeaqmer u conepkanue Kypea"
OOcyxxneHne MarepuajoB TEKYIIero KOHTposis pazzaena "OOoOmieHHas cxema
TEIUIOTEXHOJIOTHYeCKOi nepepaboTKu ToruBa"
OOcyxxneHrne MaTepualioB TEKYIIETo KOHTpois pasnena "OKHCIUTENbHbIE CIIOCOOBI
TEIJIOTEXHOJIOTHYeCKO nepepaboTKu MpupogHoro raza'
OO0cyxneHrne mMaTepuaioB TEKYIIEr0 KOHTPOJs pazzena "TermoTeXHOIOTHYECKUE CXEMBbI
UCIONIb30BAaHUs CHUHTE3-Ta3a [Uisi TPOU3BOJACTBA PA3JIMYHBIX BHUJOB XHMHUYECKOMN
MPOIYKIUH"
Koncynpranum HampaBieHbl HA MOMy4YeHUE MHAWBHUIYATLHOTO 3aaHUs 7S BHIMOTHEHUS
KOHTPOJBHBIX MEPONPHIATHIA TIO pasneny '"TermIoTeXHOIOTHH WCIIOIb30BaHUS Ta30BbIX
OTXOJIOB IIPU X TEPMOXMMHUYECKOH mnepepadboTke"
OOcyxneHrne MarepuajgoB TEKYIIEro KOHTPOJs pasnena "be30oKuCIUTeNbHBIE CIOCOObI
nepepaboTKU TBEPAOTO U ra3000pa3HOro BUIOB TOILIMBA"
KoHcynpranuu HampaBieHbl HA TOJyYeHUE WHIAUBUIYATLHOTO 3aaHUS JUIS BBITOJIHCHUS
KOHTPOJBHBIX MEPOTIpUATHil 10 paszneny "[azudukaryss KOHIEHCUPOBAHHBIX TOIUIUB"
OO6cyxneHne  MarepualioB  TEKyIIero KOHTpojisi  pasfena  "Tepmuueckas
TepMOXUMHUYECKas nepepadoTka HepTu U HePTENPOTYKTOB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep paznena aucruruiiHs (B

O1eHOYHOE CPEACTBO

Konrl
JUCLUIIIINHE COOTBETCTBUHU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]2[3|4]5]6]|7]8
3HaTh:
METO/Ibl aHAJTN3a MOTYYEHHON HHPOPMAITIH TIPH Kontponbnas pabora/KM-1
pa3paboTke 3pHEKTUBHBIX YCTPOUCTB IS "TepMoIMHAMUYECKOE PAaBHOBECHE B
nepepaboTKU TOIIMBA B TEINIOTEXHOJIOTUYECKUX BBICOKOTEMIIEPATYypHBIX cUcTeMax"
yeTaHoBKax TectupoBanue/Tect no pasneny 1. "[Ipeamer u
NA-1nk-2 + | + conepkanue Kypca. OCHOBHBIE OIIpeIeTICHUS U
TEpMUHbI"
TectupoBanue/Tect no pazaeny 2.
"O600meHHas cxemMa TeIIOTEXHOJIOTHUECKON
nepepaboTku TorIMBa"
OCHOBHBIC TEIUIOTEXHUYECKUE XaPaKTEPUCTUKH Konrponsnas pabora/KM-4
BTOPUYHOTO TOIUIMBA, METOJIbI UX pacuera u «Tepmoxummuydeckast nepepadoTka ra3oBbIX
AKCIIEPUMEHTAIBHOTO ONPEICTICHHUS OTXOJIOB»
TectupoBanue/Tect no pazzaeny 4.
"Tena0TeXHOIOTHIECKHE CXEMBI
N-2nk-2 + MCIONIb30BaHUs CHHTE3-Ta3a JIsl IPOU3BOJICTBA
Pa3IMYHBIX BUJIOB XUMUYECKOM MPOTyKITUU"
TectupoBanue/Tect o pazzaeny 5
"TenaoTeXHOIOTUU UCTIOJIb30BAHHUS FA30BhIX
OTXOJIOB IIPU UX TEPMOXHUMHUECKOH
nepepadoTke"”
METO/IbI TTOJIYYCHHUS, XapaKTePUCTUKHU B 00JIaCTh VJT-2mics + TectupoBanune/KM-3 «Tepmoxumudeckue
WCTIOJIb30BAHUSI BTOPUYHOTO TOTTNBA ) CH0COOBI IEPEPa0OTKH Ta30BOTO TOTLITBAY
YMersb:
aHAIIM3UPOBATH SHEPT0d(PPEKTUBHOCTD Kontponbnas pabota/KM-2 «Onpenenenue
TEIJIOTEXHOJOTUYECKUX YCTaHOBOK nepepadbotku | MJI-1mk-2 + cocTaBa MPOJIYKTOB OKUCIUTEIBHBIX

TOIIJINBaA

KOHBepCI/Iﬁ IIpUPOAHOIO Ira3da»
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TectupoBanue/Tect no paszueny 3.
"OKHCITUTEIBHBIE CIIOCOOBI
TEIIOTEXHOJIOTHYECKOH nepepadoTKu
IIPUPOJIHOTO rasa”

IIPOU3BOJUTE PACYETHI OCHOBHBIX
XapaKTEPUCTUK MPOLECCOB OKUCIUTEIBHBIX U
0E30KHUCIUTENbHBIX KOHBEPCHI MPUPOIHOIO ra3a
Y Ta3uUKaIIU ¥ ITUPOJTU3a TBEPBIX TOILIUB

NJI-2rik-2

Tectuposanue/Tect no paszneny 6
"Be3okucnurensHbIe CIOCOOBI TEpEepadbOTKU
TBEPAOro U ra3000pa3HOro TorinBa"

TectupoBanue/Tect no pasaeny 7.
"T"a3zndukanyss KOHICHCUPOBAHHBIX TOILIUB'

TectupoBanue/Tect no pa3aeny 8.
"TemI0TeXHOIOT U TePePadOTKH KUIAKUX
OpraHWYECKHUX TOTUIUB"

OCYIIECTBIISITh MIOMCK M aHAJTM3UPOBATh HAYYHO-
TEXHUYECKYIO HH(OPMAIIUIO 10 MTOBHIIICHUIO
3(PEKTUBHOCTH MPOIIECCOB MepepadbOTKH
TOTUIABA

N-1nks

Kontponbnas pabora/KM-5 «l"azudukanus
TBEPIOTO TOILITUBAY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. KM-3 «Tepmoxumuueckue crocoObl nepepaboTku razoBoro tomimay (TectupoBanue)
2. Tect no pazneny 1. "[Ipeamer u cogepkanue Kypca. OCHOBHBIE ONIPEICIICHUS U TEPMUHBI"
(TectupoBanue)
3. Tect mo pazneny 2. "O06o01meHHas cXeMa TeIIOTEXHOJIOTHYECKON epepadOTKH TOTUIUBA"
(TectupoBanue)
4. Tect no pazaeny 3. "OKUCAUTENBHBIE CIOCOOBI TETIOTEXHOIOTUYECKOM MepepadoTKu
npupoaHoro raza" (TectupoBaHue)
5. Tect no pazneny 4. "TenmnoTeXHOIOTHUYECKUE CXEMbI HCIIOIb30BaHUS CUHTE3-Ta3a s
IIPOM3BOJICTBA Pa3IMYHBIX BUI0B XuMuueckoil npoaykuuun" (Tectuposanue)
6. Tect mo pazaeny 5 "TennoTeXHOIOTMH UCIIOIB30BAHUS FA30BBIX OTXO0B MPHU MX
tepmoxumuueckon nepepadorke” (TectupoBanue)
7. Tect no pazneny 6 "bezokucnurensHbie CriocoObl epepaboTKU TBEPIOTO U ra3000pa3HOTO
torunBa" (TectupoBaHue)
8. Tecr no pa3neny 7. "I"azudukanus kouaeHcupoBanHbix ToruB" (TectupoBanue)
9. Tect no pazneny 8. "TemnoTexHONOTHs IEPEPadOTKH KUJKUX OPraHUYECKUX TOIIUB"
(TectupoBanue)

®Popma peanuzaruu: Ilncemennas padbora
1. KM-1 "TepMonnHaMHu4YeCKOE paBHOBECHE B BBICOKOTEMIIEPATYPHBIX cHcTEMAaxX"
(KontponpHas pabota)
2. KM-2 «Omnpenenenue cocraBa NpoAyKTOB OKUCIUTEIbHBIX KOHBEPCUI IPUPOTHOTO ra3a»
(KontponpHas pabota)
3. KM-4 «Tepmoxumuueckas nepepaboTka ra3obbix oTxo10B» (KoHtponabsHas padora)
4. KM-5 «["a3udukarms tBepaoro Toruba» (KonrpoasHas pabora)

bannpHO-peldTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

Orzamen (Cemecmp NeS)
OueHka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISIOIINX.

B numioMm BeICTaBIIAETCS OIIEHKA 32 8 CEMECTP.

Ipumeyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OIIOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. BeicokoTeMnepaTypHbIe TeIJI0TEXHOJOTHYECKHE MTPOLIECCHl U YCTAHOBKHU : YUEOHUK IS BY30B
no crieuanbHocTH "[Ipomeinennas temnosHepretuka” / Pen. A. J1. Kimtounukos . — M. :
Oneproaromuszaat, 1989 . — 336 c.;
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2. TennosHepreTuka M TEIUNIOTEXHUKA : CIPABOYHUK : B 4 kH. / O6m1. pen. A. B. Kiinmenxko, B. M.
3opuH . — 4-e u3x., crep . — M. : U3natensckuii tom MOU, 2007 . - ISBN 978-5-383-00015-1 .
Kn.2 : Teopernueckue OCHOBBI TEIUIOTEXHHUKH. TeMIOTEXHUYECKUN IKCTIEPUMEHT / A. A.
Anekcanapos, u ap. ; Oom. pea. A. B. Kiumenko, B. M. 3opun . — 2007 . — 564 c. - ISBN 978-5-
383-00017-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4274,

3. IoBbimenue 3¢ (HEeKTUBHOCTH TEIIOTEXHOJIOTUH MPU UCTIOIB30BaHUH MPUPOJHOTO ra3a u
kucinopoaa : monorpacgwus / C. K. IToros, C. H. Iletun, U. H. CBucrynos, B. A. UnnonuTos, Ha.
ucciaen. yH-t "MOU" (HUY"MBOHN") . — M. : U3zn-Bo MOMU, 2018 . — 192 c. - ABTOpHI yKa3aHbl Ha
obopore Tur. 1. - ISBN 978-5-7046-2053-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10440;

4. Ilonos, C. K. Pemenue 3a1a4 BeICOKOTEMITEpaTypHOH TerioTexHoyioruu B cpeae MathCAD :
yaeOHoe mocodue 1mo Kypcam "BricokoTeMiiepaTypHbie TEIIOTEXHOIOTHYECKUE MPOIIECCHI U
yctaHoBkH'", "VICTOUHUKH SHEPTUH TEIJIOTeXHOJIoruu" 1o Hampasienuto "Temnosnepreruka” / C.
K. Ilonos, B. A. Unnonuros, Mock. 3uepr. un-t (MOU TV) . — M. : U3parensckuit njom MOU,
2009 . - 96 c. - ISBN 978-5-383-00411-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=778;

5. [Tomnog, C. K. Tepmoxumuueckasi peKyrnepanusi B BLICOKOTEMIIEPAaTYPHOU TEIJIOTEXHOJIOTHH :
MoHOTrpadus : [ By30B 10 HampaBieHUIO "TeriosHepreTHKa 1 TeIIOTeXHUKA", CIIeIIMAaTUCTOB B
o0acTu s3HeprocOepeKeHUs U BBICOKOTEMIIEPATYPHOU TEIUIOTEXHOJIOTUH, COUCKATEIEH YUEHbIX
creneneii o crneuuanbHocTu 05.14.04 "lIpompinuiennas temnosHepretuka'] / C. K. TTonos, Har.
uccnen. yu-t "MON" (HUY"MBHU") . — M. : Uzn-Bo MOU, 2018 . — 103 c. - ISBN 978-5-7046-
1903-1.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10116;

6. [Tomnog, C. K. [Iporieccsl 1 ycTaHOBKHM Ta3u(uKaluy TOIUIMBA : y4eOHOE MMOCOOHe Mo Kypcam
"BbICOKOTEMIIEPATYPHBIE TEINIOTEXHOJIOTUYECKHUE NTPOLIECCHl U yCTaHOBKU'", "OCHOBBI
TEIIOTEXHOJIOTMH SHEProeMKHUX Mpon3BoAcTB", "TennorexHonorus nepepadboTKy TonauBa" mo
HanpasieHuto "Temnosnepreruka u rerotexuuka" / C. K. ITonos, B. A. Unnonuros, Hai. uccnen.
yH-T "MOU" . — M. : U3n-80 MOU, 2016 . — 48 c. - ISBN 978-5-7046-1746-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8643;

7. Knumenko A.B.- "Tennosnepreruka u rermnorexuuka Ku. 2. Teopernueckue 0CHOBBI
TerIoTeXHUKH. TermnoTexauueckuit axkcnepument.”, U3parensctBo: "MOUN", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383011690.html.

5.2 JIuueH3MoHHOE U CBOOOIHO PacpOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maiing BuneokongpepeHuuu.

5.3 UntepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHasi 6ubanoreka - https://elibrary.ru/
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4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za maunbix Scopus - http://www.scopus.com

6. HainonasibHasi 3JieKTPpOHHAsi oudmoTeka - https://rusneb.ru/

7. IlopTan oTKpbITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHamnenue
HAMMEHOBaHHE

OTCYTCTBYCT




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TermnoTexHoIorus Hepepa6OTKI/I TOIIIINB

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Tecr no pazaeny 1. "lIpeamer u coaeprkanue kypca. OCHOBHBIEC OIpEICIICHHs] K TEPMUHBI"
(TectupoBanue)

KM-2 Tecr no pazaeny 2. "O060011eHHas cXeMa TeTUIOTEXHOJIOTHUECKOU repepaboTKu TormuBa"
(TectupoBanue)

KM-3 Tecr no pazaeny 3. "OKuCIUTETBHBIE CIIOCOOBI TEIJIOTEXHOJIOTHIECKON TIepepadoTKH
npupoHoro raza" (TectupoBaHue)

KM-4 KM-1 "Tepmonunamuieckoe paBHOBECHE B BRICOKOTeMIepaTypHbIx cuctemax" (KonTponbHas
pabora)

KM-5 Tecr no pa3aeny 4. "TeninoTeXHOIOTHUECKUE CXEMbI HCTIOIb30BaHMs CUHTE3-Ta3a AJis
IIPOM3BOJICTBA Pa3IMYHBIX BUI0B XuMuueckoil npoaykuuun" (TectupoBanue)

KM-6 KM-2 «OnpeneneHue coctaBa MpoyKTOB OKUCIUTEIBHBIX KOHBEPCHI IPUPOIHOTO Ta3a
(KonTpoawsHas pabora)

KM-7 Tecr no pazaeny 5 "TennoTexHOI0TUU UCIIONb30BaHMSI Ta30BbIX OTXO0JI0B MPU UX
TepMoxuMHuIeckoi nmepepadbotke" (TecTupoBanme)

KM-8 KM-3 «Tepmoxummudeckue crocooOsl nepepadboTku razoBoro Tormsay (TectupoBanmue)

KM-9 Tecr no pa3neny 6 "bezokucnurensHbie criocoObl epepaboTKu TBEPAOTO U ra3000pa3HOro
torunBa" (TectupoBaHue)

KM-  KM-4 «Tepmoxumudeckas nepepadoTka razoBbix oTx010B» (KoHnTponbhas padoTa)

10

KM-  Tecr no pazneny 7. "I'azudukanus koHaeHcupoBaHHbIX TormuB" (TectupoBanue)

11

KM-  KM-5 «"a3uduxanus tBepaoro Tormsa» (KonrponasHas padora)

12

KM-  Tecr no pazzeny 8. "TennorexHonorus nepepaboTKH KUAKUX OpraHUYECKUX TOIUIUB'

13 (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

g | K| K| K| K| K| K| K|K|K|K|]K|K|K
Hom eKC M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M- | M-
ep Pasnen KM: 1|2 |34 |56 |7 ]|8]9 ] |10][11)]12]13
pasn | aucrumuiuebl | Hege | 1 2 3 4 6 8 |10 |11 |12 |12 |13 |14 | 14
ela s
KM:
1 IIpeamer u
coJIepaHue Kypca
OcHOBHBIC
1.1 | ompenenenus u + |+ +
TEPMHHBI
[IporHo3Hbie OLIEHKU
1.2 | ucrnonab3oBaHus + + +
TomuBa B Poccuu
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O000meHHas cxema
TEIIOTEXHOJIOTHYEC
KOU mepepaboTKu
TOTLIINBA

2.1

OO6mas
MPUHIIAITAATBHAS
cxema
TEIUIOTEXHOJIOTHYEC
KHX
TEPMOXUMHUIECKHIX
IPOIIECCOB
nepepadoTKu
TOTLIIBA

2.2

Oomas
Kiaccuukanms
MIPOIIECCOB
TEMI0TEXHOJIOINYEC
KOH "
TEPMOXHUMHUYECCKOM
nepepadoTKu
TOILTMBA

OKHCIUTEIIbHEIC
CIIOCOOBI
TEIUIOTEXHOJIO0THYEC
KOU mepepaboTKu
MIPUPOJTHOTO Ta3a

3.1

Crioco6b1
TEPMOXHUMHUYECKON
nepepadoTKu
IPUPOJIHOTO Ta3a

3.2

Hcnonb3oBanue
MPOAYKTOB
OKHCIIMTEIbHOMU
KOHBEPCUHU
IIPUPOJHOIO Tra3a B
MIPOU3BOJACTBE
BOJIOpPOJIA

TermnorexHoiornyuec
KHE CXEMBI
HUCIIOIb30BAHUSA
CUHTE3-Ta3a JJIst
MPOU3BOACTBA
Pa3JIMYHBIX BUIOB
XUMHYECKOH

IPOAYKIIMH

4.1

IIponsBoacTBO
aMMHaKa 1 METaHoJIa

4.2

Hcnons3oBanue
CHHTE3-Ta3a B
npouecce duiepa-
Tpomnma
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TemmoTeXHOoJIOTnr
HUCIIOJIB30BAHUS
ra3oBBIX OTXOJ0B
[pU UX
TEPMOXHUMHUYECKOM
nepepaboTke

5.1

TerunorexHonoruu
UCTIOJIb30BaHUS
ra30BBIX OTXOOB
MIPUA UX
TEePMOXUMHUYECKON
nepepaboTke

5.2

OHeproxuMuyeckas
akkyMmyJsanus (9XA)
TEIUIOTHI Fa30BbIX
OTX0JI0B

be3okucnurenbHbie
CHoco0bI
nepepaboTKu
TBEPIOTO U
ra3zo00pa3Horo
BUJIOB TOTUIHBA

6.1

besokucnurenpHas
KOHBEpCHUs
IIPUPOJHOIO ras3a

6.2

Oobmas
XapaKTepUCTHKA
IIPOLIECCOB
TEPMOXUMHUYECKON
nepepadoTKu
KOHJCHCUPOBAHHBIX
TOTLIUB.
ITuporenernueckoe
pasiioxeHue
TBEPJbIX TOIIUB

["asudukanus
KOHJCHCUPOBAHHBIX
TOILJINB

7.1

Oransl mpolecca
ra3upuKan

7.2

TexHomornaeckas
cxema Iporecca
razuukanuy u
HCIIOIb30BaHUS
TE€HEepPaTOPHOTO rasza

Tepmuueckas u
TEPMOXUMHUYECKAsI
nepepaboTka HepTH
1 HePTENPOAYKTOB

8.1

Tepmuueckue
METO/IbI
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nepepadoTku HePTH

TexHomoruueckue
8.2 | cxembl mepepaboTKu +
HeTH
Bec KM, %: 10 10 10 10 10 | 15
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