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PABOYASA ITPOI'PAMMA JUCHUIIJINHBI

MamuHbI ¥ alnmnapaTtbl XUMHIECCKUX ITPOU3BOACTB

(Haumenosanue OUCYUNIUHbT)

10 HAIPaBJICHHUIO IMOATOTOBKH
18.03.01 Xumuueckas

TCXHOJIOI'UA

HaIpaBJIEHHOCTH (IPO(UIIb)
MartuHsl ¥ anmnapaTbhl XUMHYECKUX ITPOU3BOICTB

dopma 00yueHus: OUHAs
I'ox mabopa: 2025
O6mas Tpynoemkocts: 4 3E

Pacnpeneﬂenne YacoB JUCHMILIMHBI IO CeMECTPpaM

Cemectp 7

®opma KOHTpPOJIsA | 3ader ¢ Hroro
Buj 3ansarnii OILICHKOM
Jlexuun 48 48
JlaGoparopHbie 32 32
IIpakTueckue 48 48
PykoBoncTBO: KypcoBbie paboThl (poektsi) / PI'P - -
IIpoMexyTouHas aTTecTanys 0,25 0,25
KonTaktHas padoTa 128,25 128,25
CamocrosiTenbHast paboTta 15,75 15,75
Kontposnb - -
Hroro 144 144
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YTBEPXIEHO
Ha 3acenpanuu kadenpel « XumMuueckasi TEXHOJIOTHS U pecypcocOepeKeHue)

(mpotokoun 3acenanus Ne 2 ot «23» centsOps 2024 r.)



1. [leab ocBOEHHUST TUCHUTLTHHBI

]_ICJ'IB OCBOCHUA IUCHUIIIIMHBI — (bOpMHpOBaHI/IC Y CTYACHTOB 3HAHUA OCHOB HAYKH O
nmponeccax, NpOoTCKArIMX B XUMUUYCCKUX TCXHOJIOTUAX U allllaparax, CO3AaHuC MpCACTAaBJICHUA O
€€ BaKHEHIITHNX MMPAKTUYCCKUX MTPUITOKCHUAX.

2. MecTo nucuuiiinibl B cTpyktype OITIOIT BO

Jannas aucruiuinHa (y4eOHBIH Kypc) oTHocuTcs K bioky 1 «Jluctumiauael (MOIyIIN)»
(BapuaTUBHAs 4aCTh, JUCIUILIMHBI TIO BEIOODY).

I[I/ICI_[I/IHJII/IHBI U MMPAKTUKH, HA OCBOCHHUU KOTOPBIX 6a31/1pyeTc;1 JaHHasg JUCHUILIIMHA:

«Dmsuka», «Bpicmas maremarukay, «O0mas u Heopranudeckas Xumus», «mkenepHas
rpadukay,

«O0m1as XxumMH4ecKasi TeXHOJIOoTus», «IIporeccsl 1 anmaparsl B XMMHYECKON TEXHOJIOTUH H
6I/IOT6XHOJIOFI/II/I)), «XUMudeckass TeXHOJIOTHS OpPTraHU4YCCKUX U HCOPIraHNYCCKUX BCIICCTB 1».

JIMCIMIUTMHBI U TIPAKTHKH, JUTSI KOTOPBIX OCBOCHUE JJAHHON TUCIUTUTHHBI HEOOXOIUMO KaK
npenmectBytomiee: «[loaroroBka k mnpoueaype 3amuThl U nporeaypa 3auuTsl BKPy.

3. Ilnanupyemblie pe3y/abTaThl 00yYeHUst

®opmupyeMbie U HNuaaukaropsl
KOHTPOJIUpYyeMble AOCTHKEHUS I[lnanupyemble pe3yabTaThbl 00y4eHUs!
KOMIeTEeHI[HH KOMI eTeHIHii
(Koa 1 HAUMEHOBAHUE) (xom u
HauMEHOBAHME)
[1K-7 Cnocob6uocts | [IK-7.1.  Bmageer [3Harh:
OCYIIECTBIISITh PaAllMOHATBHBIN | 0a30BBIMU — CBOICTBa u XapaKTEPUCTHKH
BBIOOp MaTepHuanoB Ha OCHOBE | XapaKTEePUCTUKAMHU KOHCTPYKIIMOHHBIX,  JKapONpPOYHBIX W
aHaIM3a B3aMMOCBSI3M MEXAY | TS noabopa| KOPPO3UOHHO-CTOMKHX MaTepuasos,
WX COCTaBOM, CTPYKTypod WU | Marepuaia MPUMEHSIEMBIX npu W3TOTOBJICHUH
CBOWCTBAMHM IIPH  DPEIIECHUH | pEAKTOPOB U | 0o0opyAOBaHUS XMMHUYECKUX MPOU3BOJICTB;
npodeccnoHanbHbIX 3a7a4 KOHCTPYKUUH — KpUTEpUM  BBIOOpa  MaTepuaioB B

3aBUCHUMOCTH OT TEMIIEPATYpBbl, JaBJICHUS,
Cpelbl U 0COOEHHOCTEN TEXHOJIOTUYECKOTO
IIpoLEeCca;

— BIIUSIHUE CTPYKTYDBI, coctaBa Hu
TEXHOJIOTHH MOJIy4eHUs] MaTEpPUaJIOB Ha UX
9KCIIJTyaTallMOHHBIE XapAKTEPUCTHKHU.

'YMeTs:

— aHAIM3UPOBATh paboune yCIOBHS MaIluH
u anmapaToB U noaouparhb
COOTBETCTBYIOILIKE MaTepuaibl
KOHCTPYKLIHH;

— HCIIOJIb30BaTh CIIPaBOYHbIE U
HOpMAaTUBHbIE MaTepHalbl IpH BBIOOpE
MaTEepUasos;

— 000CHOBBIBaTh BHIOOp MaTepualia ¢ TOUKH
3peHus MIPOYHOCTH, XUMHUYECKON
CTOMKOCTH, TEXHOJIOTMYHOCTU "
CTOMMOCTH.




BraneTs:

— HaBBIKAMH MPUMEHEHUS KJIaCCU(UKATOPOB
1 0a3 JaHHBIX MaTEPUAJIOB;

— METOoJaMH pacuera pecypca u
JOJICOBEYHOCTH OOOpPYAOBAHUS C Y4ETOM
CBOWCTB IIPUMEHSIEMbIX MAaTEpPHUAJIOB;

— MHCTpYMEHTaMu OIICHKH BIIUSTHAS
YCIOBUW JKCIUTyaTallMd HAa H3MEHEHUE
CBOWCTB MaTe€pUaJIOB.

IK-7.2.
OIMCHIBATH
B3aMIMOCBSI3b
MEXTY
MIPOTEKAOIIUMHU
(bU3nIeCKUMHU
mporeccaMmu u
(byHIaMEHTaIbHBIM
" 3aKOHAMU
MEXaHUKHU

VYmeer

3HATH:

— OCHOBbBI MCXAaHUMKHU XHAKOCTH M TIasa,
IPOYHOCTH MAaTEPUANIOB, COIPOTHUBIICHUS
MaTcpurajioB u TCPMOANHAMUKH,
IPUMEHUTEIBHO K paboTe XUMHYECKOTO
o0opy10BaHus;

IMPUHIUIIBI HeﬁCTBHH MallvH U alraparos,
OCHOBAHHBIE Ha nepenaye,
npeoOpa3oBaHMM WM HUCIIOJIb30BaHUU
SHEPIUu;

3aKOHbI MW YpaBHCHHUSA, OIHMCBIBAIOIIUC
IBWKEHWE W CWIbI, JEHCTBYIOIIUE B
pabounx  cpenax KOHCTPYKLHUAX
armaparos.

n

'YMeTs:

— INPUMCHATH (bYHI[aMCHTaHI)HI)IC 3aKOHBI
GU3MKH W MEXaHUKH JJIsl  ONUCAHHS
MPOLECCOB, MPOUCXOSAIIUX B
TEXHOJIOTUYECKOM 000py/I0BaHUH;

— BBINOJIHATH aHAIM3 CHJIOBBIX M TEILIOBBIX
HArpy30K Ha 3JIEMEHThI KOHCTPYKIIHIA;

— pemarh 3a7a4d pacuera JIaBJeHHs, OTePh
HAlopa,  yCWIHH, BO3HHMKAIOIIUX B
OJICMCHTAX MAlllMH W allIapaToB.

BrageTs:

— METOJaMH WHXEHEPHOT O aHaan3a
KOHCTPYKIMI Ha OCHOBE MEXaHWYECKUX U
SHEPTeTUYECKUX PACUETOB;

— HaBBIKAMH  MOJICJIUPOBAHUSA  pabodmx
MpOIIECCOB B MalllMHAX M afmapaTtax ¢
WCTIOIb30BAaHUEM PACUETHBIX YPaBHEHUM;

— TOAXOJaMH K OIlleHKe 3(P(GEeKTUBHOCTH H
HAJe)KHOCTH OO0OpYIOBaHHUS Ha OCHOBE

daHaJIn3a q)HSI/I‘IeCKI/IX IMPOLCCCOB.




4. CTpyKTYypa U coJepsKaHHe JUCHUILIHHBI

DopMbI
Bunt TEeKYLIero
. N N Oo0nbem, HNuTepakTus, KOHTPOJIS
Monayasb (pa3aen) |yueoHoi | HammenoBanue TeM 3aHsTuii (yueOHoii padornl) |Cemectp Bbaibl
paboTs: q, q, (HaMMeHOBaHUe
OLIEHOYHOI'0
CpeacTBa)
Mopayas 1. Jlexl |BBenenue, CTPYKTypa JUCLUIUIAHBI, 7 2 — —
«Terroo0MeHHbIE knaccudukanus 000py10BaHUSI.
MacCcOOOMEHHBIE Jlek2 |Hasuauenwue, BBIOOD u Kiaccuukanus 7 2 — —
anmaparbi» TEIIOOOMEHHBIX aIapaToB.
Jlek3  |KoxyxoTpyOuarble TEIII000MEHHHUKH. 7 2 — —
Jlexk4 |TeriooOMeHHUKH BO3/YIIIHOTO OXJIAXKIECHH, 7 4 — —
«Tpyba B TpyOe», OpOCHUTENbHBIE, MOTPYKCHHbIE
3MEEBUKOBBIE U CMECUTEIIbHBIE.
Jlek5 |MaccooOMeHHbIE — ammapaThl. Knaccudukanus. 7 4 — —
Tapenpuarele  MaccOOOMEHHbIE — ammaparbl I
MIPOLIECCOB PEKTU(DHUKAITIHN 1 A0COPOIIHH.
Jlek6  |Hacamounbie MaccOOOMEHHBIE ATTaPATHI. 7 4 - -
IIpl |IIpumepsl u  peuieHue 3agad MO Macco- U 7 4 — — Otuer no
TEIUIOOOMEHHBIM TPOIIECCaM. PaKTUIECKOMY
3asTaio Ne |
[lp2 |DneMeHTHl  KOXKYXOTPyOUaThIX  TETIOOOMEHHBIX 7 4 — — Otyer no
arrnapaToB. PaKTUYECKOMY
3aHsaTUIO Ne 2
[Ip3  |Pacuer Ha IIPOYHOCTH JJIEMEHTOB 7 4 — — Otuer no
KOXKyXOTpyOUaThIX TEIIOOOMEHHBIX aIlapaToB. MPAKTHYECKOMY
3aHATHIO Ne 3
[Ip4  |Pacuer pexkTU(UKAIIMOHHBIX KOJIOHH. 7 4 — — Otyer no
PaKTUYECKOMY

3ausaTuro Ne 4




DopMbI

Bunt TeKyl1ero
Mopyas (pa3nes) |yueOHoit | HaumenoBanue teM 3ansaTuii (yueOHoi padorsr) | CemecTp Obnem, Bbaubl |[UHTEpakTHB, 4. KOHTPOJI
9
paboTs: q, (HaMMeHOBaHHe
OLIEHOYHOT'0
CpeacTBa)
IIpS |Pacyer  KOJOHHBIX ammapaToB Ha NPOYHOCTH M 7 4 — — Otuer no
YCTOMYUBOCTH MPAKTUIECKOMY
3aHsATuo Ne 5
JIabl |OnTtumm3anusi ~ KOHCTPYKIHH — KOXYXOTPYOHOTO 7 4 - - Otuer o
TEITI00OMEHHHMKA. nabopaTopHOH
pabore Nol
JIa62 |MopenmupoBaHWe ~ TEIUIOBBIX  IPOIIECCOB B 7 4 — — Otuer o
IJIACTUHYATOM TETIOOOMEHHUKE. nabopatopHoit
pabote No2
JIa63 |IIpoekTupoBaHue cemapaTopa sl pa3AeieHHs 7 4 — — Otuer no
reTepOreHHBIX CMECEH. nabopaTtopHoOi
pabote Ne3
JIab4 |OmnpeneneHue ONTHUMAJIBHBIX PEXUMOB pabOTHI 7 4 — — Otuer no
ammapaToB cemnapanuu das. nmabopaTopHOU
pabote Ned
JIab5 |OmpeneneHne MHUHUMAIBHOTO YHCIIA TapejoK B 7 4 — — Otuer no
TVCTUJUISIIIIOHHON KOJIOHHE. nabopaTopHOI
pabote Neb
Cp  |MU3yuenue Teopermueckoro marepuaina. [loaroroska 7 5 — - Pecdepar-
OTYETOB MO  TPAKTUYECKUM  3aHATHAM | MIpE3CHTAITHS
1a00paTOPHBIM pabotam. Brimosnnenue
WH/IMBHUYJIbHBIX 33JaHUH.
Moay.as 2. Jlex/ |Haznauenme u kiaccuukanus peaKIMOHHBIX 7 4 - -
«PeakiimoHHbIE arrapaTos.
anmapaThb» Jlek8 |AmmapaTbl IS JKUJAKOCTHBIX PEAKIIHA. 7 4 - -
Jlexk9 |Cocynsl ¢ pyOamkoi. 7 4 — —
Jlex10 |["a305KHAKOCTHBIE PEAKTOPBI. 7 4 — —




DopMbI

Bunt TeKyl1ero
Monyas (pa3nes) |yueOHoii |HamMeHoBaHue TeM 3aHATHH (YueOHOM padorbl) | CemecTp Obnem, Bbaubl |[UHTEpakTHB, 4. KOHTPOJI
9
paboTs: q, (HaMMeHOBaHHe
OLICHOYHOI0
CpeacTBa)
Jlex1l |AnmapaThl ajii TPOBEIACHHUS Ta30BBIX pEaKIUid Ha 7 4 — —
TBEPJIOM KaTaJIU3aTope.
Jlex12 |([lepcriekTUBHAs pEeaKIMOHHAS TEXHUKA. 7 2 — —
[Ip6  |Pacuer peakTopa-KoT/ia  MEepUOJUYECKOTO 7 4 — — Otuer no
NCHCTBUS. IPAKTHYECKOMY
3aHATHIO No 6
[Ip7  |Pacder peakTopa-KOTa HEPEPHIBHOTO JIEHCTBUSI. 7 4 — — Otuer no
IPAKTHYECKOMY
3aHsATHIO No 7
[Ip8  [Pacuer anmaparoB ¢ TBEPbIM KaTaIU3aTOPOM. 7 4 — — Otuer no
MPAKTHIECKOMY
3aHsTHIO No§
[Ip9  [Pacuer TONIIMHBI CTEHKU COCYJAa MO JaBIEHHUEM C 7 4 — — Otuer no
Y4ETOM KOPPO3UOHHOI'O U3HOCA. MPAKTHIECKOMY
3aHsaTHIO Ne9
JIab6 |MopaenupoBaHHe THAPABIUYECCKHX XapaKTCPUCTUK 7 4 - - Otyer o
peakTopa UAeaIbHOrO CMEILICHHUS. nabopaTopHOI
pabote Nob
Jla67 |OmpeneneHue TUIPOCTATUUECKUX HArpy30K Ha 7 4 — — Otyer mo
000pyI0BaHNE XUMHUECKUX MTPOU3BOJICTB. nabopaTopHOI
pabote No7
Cp N3yuenne teopernueckoro marepuana. [logroroska 7 5,75 — — Pecdepar-
OTYETOB 10  MPAKTUYSCKUM  3aHATHSAM U TIpe3eHTaIHs
nabopaTopHBIM paboTam. Brimonnenue

WHJIMBHUIYATbHBIX 3aJJaHUH.




DopMbI

TeKyl1ero
Bux yiu
N N N Oo0nbem, KOHTPOJISA
Monayasb (pa3aen) |yueOHou |HammenoBanue TeM 3aHsiTHil (yueOHoil padoTsl) | CemecTp banabl [UHTepakTHB, 4.
q, (HaMMeHOBaHUe
padoThI
OLICHOYHOI0
CpeacTBa)
Moayas 3. TTex13 TexHosornueckue TpyOOIIPOBO/IbI u ux 7 2 B B
«TexHonornyeckue KaTeropuiHOCTb.
TPYOOIPOBOEI 1 TpyObl, coeMHUTENbHBIE NETaNIN, KOMIIEHCATOPHI U
ADMATVDA Jlex14 7 2 — -
pMatyp OIOPBI TPYOOIPOBOIOB.
Jlek15 |TpyOompoBoaHas apMaTypa. 7 2 — —
OcobenHoctu MOHTaXa u AKCILTyaTaluu
Jlek16 |TpyOompoBomoB. BeiBepka U 3aKperyicHue 7 2 — —
CMOHTHPOBAHHOTO 000PYIOBAHUSI.
Otuer no
Pacuer Ha MPOYHOCTH TEXHOJOTMYECKUX CTaTbHBIX
pl0 | v6om 0BOJIOB JaBienureM 10 10 MIla ! 4 B a MPAKTHHCCROMY
pyoonp : 3aHsaTU0 Nel(
[Ipl1 |Pacuer Ha NPOYHOCTH CTATBHBIX TPYOOIPOBOJOB 7 4 — — Otuer no
BBICOKOT'O JIaBJICHHSI. PaKTUYECKOMY
3ansTuio Nell
IIpl2 |Pacuer SHEProdpHeKTUBHOCTH anmnaparoB 7 4 — — Otuer no
TPaHCIIOPTHPOBKH YKUIKOCTEN PaKTUYECKOMY
3aHsaTU0 Nol2
JIab8 |AHamuM3 W pacueT KOPPO3UOHHOW CTOWKOCTH 7 4 — — Otuer no
KOHCTPYKTHUBHBIX 3JIEMEHTOB aIlliapaToB. nabopaTtopHoit
pabote Ne8
Cp Nzyuenne teopernyeckoro marepuana. [logroroska 7 5 — - Pedepart-
OTYETOB MO  TPAKTUYECKUM  3aHATHAM | MIpe3CHTAIHS
1a00paTOPHBIM pabotam. Brimosnnenue
WHIAMBUAYAIbHBIX 3aanuii. [loAroToBKa K 3a4ery.
ITA  |3auer ¢ oLleHKOM 7 0,25 — — 3aueT ¢ OLICHKOM
Hroro:| 144




5. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

[Ipu peanuzanum yueOHOro Kypca JTUCHUTLIAHBI UCIIOJIB3YETCS TEXHOJIOTHS TPAJAUIIMOHHOTO
0o0ydYeHHUs, BKJIIOYAIOIIAS JICKIIMHM, MPAKTHYECKHE 3aHATHS W J1abopaTopHbIe PabOTHI, KOTOpHIC
MpeIoaratoT MocjaeI0BaTeIbHOE U3JIOKEHUE MaTepuaia npemnojasarenem. JICKIus ¢ 3jeMeHTaMu
JUCKYCCUH. JIeKuua-npe3eHTalusl.

[IpakTrueckue 3aHsATUS HW JgabopaTopHbie PAOOTHI C peHIeHHUEM 3aaad, OOCYKIEHUE
aJropyuTMa PeLICHUs 3a7a4 U MOJIyYEHHBIX PE3yIbTaTOB. BhINOIHEHNE MHANBULYAJIbHBIX 3aJaHUM.

6. MeToauueckue YKa3aHus 110 0OCBOCHUIO JTUCHUIIJIMHBI

[Tpu ocBOeHUU TEMBI HEOOXOIMMO:

— H3yunTh yueOHBIM MaTepuan MO IUCHMIUIMHE «MallMHBI W anmapaTbl XUMHUYECKHX
IIPOU3BOJICTBY, MCIIONb3Yys JIEKIMOHHBIH Kypc, HopMmaTtuBHYI0 aokymeHtauuio (I'OCT, ASME,
ISO) u pecypcol Oubnuoreunoro Gouna,;

— AKUEHTUpPOBaTh  BHUMAHHWE HA: MPUHLMUNAX  MPOEKTHUPOBAHHUS  XUMHUYECKOIO
o0opynoBaHus (pacdy€Tbl MPOYHOCTHU, TEPMETUYHOCTH, TEIUIONEPENAYU, Y4YEeT KOPPO3UOHHBIX,
TEMIEPATyPHbIX U MEXaHUYECKHX HArpy3oK; KPUTEpHUSX BbIOOpa MaTepuaioB (TEXHOJIOTMYHOCTH
00pabOTKH, CTOMMOCTb, KOPPO3HMOHHAs CTOWKOCTb, COOTBETCTBHE YCJIOBHSIM SKCIUTyaTalluH,
COBpeMEeHHBIX MeToaax npousBojactBa (cBapka (TIG, MIG), nuteé, anautuHble TexHOTOTHH (3D-
neyath METAJUIOM, IPUMECHEHHE KOMIIO3UTHBIX MaTECPUAIOB U HAHOIOKPBITH).

MeTtoauyecke peKOMEH AU K BHITIOTHEHUIO CAMOCTOATEIbHOM PadOTHI:

1. Vi3yueHue TeopeTHdecKkoro maTepuaia MO H3y4aeMoll TeMe, WU3JI0)KEHHOIO B y4eOHO-
METOUYECKOM MOCOOHH, ¢ (POKyCOM Ha:

1.1. Knaccudukaruo 060py10BaHUS:
- PeakrTopsl! (Ieprogu4ecKoro/HeNpepbIBHOTO TEHCTBUS).
- TennooOMeHHUKH (KOKYXOTpyOHBIE, IJITACTUHYATHIE).
- Cemnaparopsl (TpaBUTalIMOHHBIE, IICHTPOOEKHBIE).
1.2. MeTonsl pacuéra mapamMeTpoB:
—  Tommuua cteHok cocyoB noj nasiaeHuem (I'OCT 34233.1-2023).
- Br16op ymiotHeHwui ((haaHieBble COEUHEHMS, TPOKIIAJIKHN).

1.3. HopmaTuBHBIE TOKYMEHTHI:

- T'OCT 34233.1-2023 «Cocyasl n annapatsl. HopMmsl 1 MeTOIBI pacueTay.
- ASME BPVC (Boiler and Pressure Vessel Code), pazaen VIII.

2. Bomrpocs! 1t caMOCTOSTEIBHON paOOTHI CTYICHTOB:

2.1. Pa3paboraiite 3cku3 peakTopa JUlsl CHHTE3a METaHOJIa, YUUThIBas pabodee naienue 10
MIlIa u remnepatrypy 300 °C. O6ocHyliTe BbIOOp MaTepualia Kopiyca.

2.2. PaccuuraiiTe TONIIMHY CTEHKH TEIUIOOOMEHHMKAa W3 HEp)KaBelolled craiu,
paboratomiero npu aasinenuu 5 Mlla u Temneparype 200 °C. Yutute 3anac Ha Koppo3uio 1 Mm.

2.3. CpaBHute 3(pPeKTUBHOCTh KOXKYXOTPYOHBIX M IJIACTUHYATHIX TETJIOOOMEHHHUKOB JUIS
IIPOLIECCOB OXJIAXKIEHUS XJIOPCOAEPKALUX CPENL.

2.4. OOBsICHUTE MPUHIUIT PadOTHI IEHTPOOEKHOTO Hacoca. Kakme maTepwasbl ciemyer
UCTIOJIb30BaTh JIJIsl paboyero Kojeca Npu nepekayke adpa3uBHbBIX CYCHEH3H?

2.5. [lpenanoxkute METON COSAMHEHUS ACTaJIel ammapara W3 ThTaHa u ctanu. OO0OoCHyHTe
BBIOOp TEXHOJIOTUU CBapKH.

2.6. Ilpoanamu3upyiTe TPUYMHBI BHUOpAIMU TPYyOONMPOBOJOB BBICOKOTO JIABJICHUS.
ITpennoxkuTe KOHCTPYKTUBHBIE PELLIEHUS IS UX yCTPAaHEHUS.

2.7. PazpaboraiiTe peKOMEHJIAlMK TI0 MOJEPHHU3AIMH Cemaparopa Jisl MOBBIIMICHHUS €ro
IIPOU3BOIUTEIIBHOCTH.

3. TloaroroBka K ayJUTOPHBIM 3aHATHSIM (MPAKTUYECKUM 3aHATHSAM / J1a00paTOPHBIM
paboTaM U MPOMEKYTOUHOM aTTeCTaINH):

— TIOBTOPHUTb METOJIbI pacuy€Ta HAIPsUKEHUHN B COCYAaxX MO/ 1aBJIECHUEM;



— usyuntb npumepsl npumenenus CAD-cuctem (SolidWorks, AutoCAD, Kommac-3D)
JUISL IPOSKTHUPOBAHUS aIlapaToB.
4. CaMOCTOSTENIbHOE TPOUYTEHHE, MPOCMOTp, MHTEepHeT-pecypchl, MOBTOpPEHUE Y4eOHOTO
Marepuana:
— PpEKOMEHIyeMbIE PEeCypChI:
— mHayunsle cratbu Ha Elibrary.ru mo teme «lIpoekTupoBaHue XHMHYECKOTO
000pyIOBaHUSY;
— 06a3bl ganHbix ctangaptToB (ASME Digital Collection, 'OCT online);
— Bujaeoypoku no 3D-monenupoBanutio B Autodesk Inventor.

5. JlaboparopHble pabOThl BKJIIOYAIOT B €O pELICHHE TNPHUKIATHBIX, PACUYETHBIX U
CUTYaIIMOHHBIX 33]1a4, 00CYKJICHHE PE3yJIbTaTOB JCSTEIHHOCTH.

6. [TonroToBKa OTYETOB O NPAKTUUECKUM 3aHATHIM U JJAOOPaTOPHBIM paboTaMm:

6.1. BrimonHeHHOE mNpakTHYECKOe 3aHATHE / JiabopartopHas paboTa JOJKHBI OBITh
oopMIICHBI B TEKCTOBOM pejakTope coBMmectrmoMm ¢ Microsoft Word (¢ pacmupenuem daiina —
doc/docx) ¢ nazanuem ¢aiina, @.J1.0. Ne I'pynmsr MAXIT Noe3ananus v BKIHOYATh B CEOS:

- HAaMMEHOBAHUE ¥ BAPHAHT PaOOTHI;

- UCXOJIHBIC JIAHHBIC;

- OTIHCaHKE MIPEIaraeéMoOro PELICHHUS;

- o011ee 3aKITI0UEHHE 10 pe3yIbTaTaM padboTHl.

6.2. [Ipu cmaye oTyeTa CTYACHT JIOJDKCH OTBETUTHh HA BOIPOCHI MPENOJABATENS MO TEME
MPAKTUYECKOTO 3aHATHS / JTabopaTOpHOU paboTe B YCTHOU (hopMe, UCTIONB3Ys OTYET Mo padoTe.

7. OneHo4YHbIe CpeacTBa

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Cemecr Koa koHTpOIMpYeMOi KOMIIETEHIMHU HanmeHnoBanue
P (WJIK ee 4acTH) OLICHOYHOI'0 CPEACTBA
7 [TK-7 Omuemvl no npaxmu4eckum 3aHAMUAM

Ne [-12 6 anexmponnom euode. Omuemul
no nabopamopuvim pabomam Ne 1-8 &
9/1eKMPOHHOM 6ude. Bonpocwl k 3auemy

MNe 1-55.

7.2. TunoBblie 3aaHMs WJIM HHBIC MaTepHaJbI, HQOGXO}]I/IMLIC AJIA TEKYIIETr0 KOHTPOJIsA

7.2.1. Oryer 110 1abopaTopHoN padbore

Tunosoii npumep 3a1aHu:
JlabopaTtopnass paGora Ne 1. Onrumu3anmusi KOHCTPYKUMH KOXKYXOTPYOHOro
TeNJI000MEHHHKA.

Leas padorsi: PaccunTarh OCHOBHBIE MapaMeTpbl KOXKYyXOTpyOHOTo TerI00OMEHHHKA.
OnTUMHU3MPOBATh KOHCTPYKIIMIO IO KPUTEPUSIM TEILIONEPEayH, THAPAaBINIECKOTO0 COIPOTUBICHUS
U CTOMMOCTH. BpIOpaTh MaTepuaisl 11 TpyO U KOXKyXa C y4eTOM KOPPO3HOHHOM CTOMKOCTH.

Oo0opynoBanue H MaTepuAJIbI
1. IporpammHoe obOecrieuenue st pacueroB (Hampumep, Word, Excel, Python wmm

CTIeUATN3UPOBAHHbBIC CUMYJISITOPEI).
2. WcxonHble mapamMeTpsl — BRIOMPAIOTCS COTIIACHO BapuaHTa (Tabnuia 1).



Taomumua 1 — Mcxonasle naHHbIE

s 5 e g © g o
2 5 ¥ Eg 2 3 2
=l ZE0 =0 | 5| g% 5 : =
= = ° H o, = %ﬁ o Mﬁ s = S
= E = S = = g ¥ = S X
A 5= i gl g& 2 5 >
: : ‘i : 5
= = £ | 8 = E =
1| 120—-80 | 20— 60 5.0 4.5 Hepx. cranb Yriepoaucras 50
CTaJlb
2 | 150 -90 | 25—70 7.5 6.0 Turtan Hepix. cranb 60
3 | 90—50 15— 40 3.0 2.5 Menp JlatyHp 40
4 1200 —120| 30— 100 | 10.0 8.0 Xacremnoii Tutan 70
5 | 80—40 10 — 30 2.0 1.8 | [HomumponuieH [1BX 30
6 | 180 — 100 | 40 — 90 8.0 7.0 Hukenesbrii Yrnepoaucras 65
CILIaB CTallb
7] 130570 | 25 —65 6.5 5.5 AmoMuHUN Hepx. cramb 55
8 | 10060 | 20— 50 4.0 3.5 I'padpur CTEKJI0IIIaCTHK 45
9 1250 > 150 | 50— 130 | 12.0 | 10.0 Kepamuka Xacremoi 80
10| 70 — 30 5—25 1.5 1.2 [TonmaTriieH [TonunponuineH 25

I[OHOJIHI/ITCJIBHBIE AAHHBbIC IJISl BCEX BAPDUAHTOB:

— nuametp TpyO: 20 MM (HapyxHbIH), 16 MM (BHYTpEHHHIA);

— ar pazMenieHus Tpyo: 25 MM (TpeyroiabHbIi).
Tennodusnyeckue cBoricTBa Cpe:

— ropsiunii motok: Boja (Cp = 4.18 xJIx/kr-K, p=0.001 Ila-c);
— xomonHsbIi motok: Macio (Cp = 2.0 xIx/kr-K, p=0.05 I1a-c).

Teopernyeckue cBeieHust

1. KoHCTpyKIMs ¥ TPUHIUI pabOThl KOKYXOTPYOHOTO TEIIOOOMEHHUKA

KoxxyxoTpyOHBbIH TeI000MEHHUK COCTOMT U3:

— KOXXyXa (BHEUIHsIsI 000JI04Ka), BHYTPU KOTOPOTO PACIIONIOKEH My4OK TpYO;

— TpyOHOro NMpoCTpaHCTBa — CPeibl, MPOTEKAIOLIE BHYTpH TPYO;
— MEXTpPYOHOI0 IPOCTPAHCTBA — CPEJIbl, HUPKYJIHUPYIOIIEH MEXYy KOKYXOM U TpyOamu.
[Tpunnun pabotel: Terno mepegaercss OT ropsvyero MOTOKAa K XOJOAHOMY 4epe3 CTEHKH
Tpy6. KoHcTpykuust oOecneunBaeT BBICOKYIO A(G(EKTHUBHOCTh Mpu OOJBIIUX Mepenagax

TEMIIepaTyp U JaBJICHHUS.
2. OCHOBHBIE pacyeTHbIE TapaMeTPhl
2.1. TerutoBas Harpy3ka (Q)
KonuyectBo Temuia, neperaBaeMoe MEXKAY CpelaMu:
Q=G -Cp- AT [xBr],

rne: G — MaccoBblif pacxof cpenbl (Kr/c);
Cp — ynenbHas termnoeMkocTs (kJx/(kr-K));

AT = Tux — Tuux — pasHocTs Temreparyp notoka (°C).

1)




2.2. Kospdunuenr rertonepenaun (K)

XapakTepusyeT CHOCOOHOCTh KOHCTPYKIUH MEPEIaBaTh TEIUIO:

=—+—+—, @)

rae: o1, o2 — KO3(pQUIMEHTH TEIUIOOTAAYN ISl TPYOHOTO M MEXTpyOHOTO MPOCTPAHCTB
(Bt/m?-K);
0 — TOJIIMHA CTEHKH TPYOBI (M);
A — TETUIONPOBOIHOCTHL MaTepuaiia TpyosI (B1/(m-K)).

Koaddunments Termmooraaun (o):

— Jlnsa typOyaentHoro pexxuma (Re > 2300):

Nu = 0.023- Re"® . Prd4, o= Nl;‘ /\, 3)
— Jlna namunaapHoro pexxuma (Re < 2300):
Nu- A
_ . p.06_ p, 03 _
Nu=0.3-Re Pr*°, « 7 (4)
rae: Re =E — yucno PeiiHonbca;
J78)
C
Pr = ;,u —uucno [panarns;
d — auametp TpyOBI (M);
S — momaae ceYeHus moToka (M?).
2.3. Tnomiaas Teruionepenaroieii mopepxHocTu (A)
A= @ (M2, (5)

K -AT,

rae: ATcp — cpenusis norapudmuyeckas pasHOCTh TEMIEPaTyp:

AT, — AT

ATy = AT Y
In (ATi)

Ai’-’l — Tl'Op.BX - I‘(O.‘I.BHX? ATE = Trop.BbIX - T (6)

2.4. T'uapaBnauueckoe conpotusienue (AP)
OueHuBaeT 3Hepro3aTparsl Ha MPOKAUKY CPE/I:

— st TpyGHOTO npocTpaHcTBa (TYpOYIEHTHBIN PEXKIM):

~ 0.316-Re "*-L-p-v?

AP
2-d

11a], ()



rae: L — nunHa tpy6 (M);
p — TUIOTHOCTH Cpebl (Kr/m?);
V — CKOpOCTh TIOTOKa (M/C).

2.5. KomunuectBo tpy6 (N)

N= 2 8)

rie: dHap — Hapy KHbBII quameTp TpyOsI (M).

3. Beibop marepuanon

TpyObl: HepkaBeromias CTajlb (CTOMKOCTh K KOPpPO3UH), TUTAH (BBICOKHE TEMIEPATYyphI),
HOJUMEpPHI (XUMHUYECKasi HHEPTHOCTB ).

Koxyx: yrinepogucrass cranb (IPOYHOCTh), CTEKJIOIUIACTUK (JIETKOCTh), XacCTEeJJION
(arpeccuBHBIE CPEJIbI).

IIpumep pemenus (1 Bapuanr)

YciaoBue

Paccmotpum peaknuio nepsoro nopsizka A — B ¢ mapamerpamu (Bapuant Nel):

— Komncranra ckopoctu: k= 0.1 MHH

— OOGmee Bpems nipeObiBanus: 7 = 10 MuH.
PacueTsr
1. Pacyer terutoBoit Harpy3sku (Q):
Q=G -Cp; (Tiex — Tigax) = 5.0-4.18 - (120 — 80) =  836kBrt
2. Onpenenenune koddduinenta tertonepeaaun (K):

Koadduument terooraayun 11 Bojbl (TpyOHOE IPOCTPAHCTBO):

Re_ G1ides _ 5:0-0016
- Sy 0.001-0.0002

4000  (TypOymeHTHBI pexiM).

Nu = 0.023 - Re"® . Pr®* = 0.023 - 4000%% - 6%* =~ 120

Nu-A  120-0.6

- 4500 Bt/m*- K
d. 0.016 500 Bt/m

;] —

Koaddumnment Tenmnootaaun a5 macia (MeXTpyOHOE TPOCTPAHCTBO):

Gy - dygs 4.5-0.024
Re = = =

= i Savess 0,05 0.0003 = 720 (naMHHApHBIT PeKHM)

Nu=0.3- Re(].(i A PT(J.B —0.3- 720“.(1' . 50[),3 ~ 25

Nu-XA 25015

2-
i 0024 156 Br/m*- K

Qo =



O6mwmit K03 HUIIUEHT TeTIoNepeIavn:

1 1
K — = ~  140Br/m>- K
1 et 1 1 0.002 1
a T ta oo 16 1w

cT

=9

S

3. Pacuer miomaau Terionepeaannei noBepxuoctu (A):

Q 836000 _
K-AT, 14040

A= 150 m>

AT {cp} = 40°C (noeapugpmuueckas paznocms memnepamyp).

4. Onpenencuue Konudectsa TpyO (N):

Jnuna tpy6: 6 M.
[ToBepXHOCTH OAHOM TPYOHI:

Apr6b1 =r- dnap -L=3.14-0.02-6~= 0.377 M2

KonuuectBo TpyO:

N=_ " ="~ 3981pyb

()]

. I[IpoBepka ruapaBarueckoro conporusicHus (AP):

Jlns TpyGHOTO MPOCTpaHCTBA:

0.316 - Re "# . L.p-v*
AP = 62 g PV~ 32klla < 50klla (momycTHMO).
" Upn

BriBOa

KoHcTpykius ynoBiaeTBopsieT TpeOOBaHUSAM O TEIUIoNepeiade U IUIpaBitKe.

KonTpoJsbHbIe BONPOCHI

1. OObsicHuTe MPUHLMI PabOThl KOXKYXOTPYOHOTrO TEII0OOMEHHHKA. UeM OH OTIHYaeTcs
OT IIJIaCTHHYATOro?

2. Kakue ¢akropel BiusitoT Ha kKodpduuueHt Ttemionepenaun (K)? Kak ero moxHO
YBEIIUYUTH?

3. Iloyemy B BapuaHTe ¢ MaciioM (XOJIOAHBIM MOTOK) Ko3(duumeHt Tterootaayn (o2)
3HAYUTEIBHO HUXKE, YeM sl BOJbI? Kak 3T0 KOMIEHCUpPOBaTh?

4. Kakue KOHCTPYKTHBHbIE M3MEHEHUs MOXKHO BHECTH, €ciu pacueTHoe AP mpesbimiaer
JIOITyCTUMOE 3Ha4YeHHE?

5. B Bamem BapuanTe Obln BBIOpaH TpeyroibHbI mar Tpy0. Kakue npeumymiectBa u
HEJIOCTATKU Y ATOTO PACTIONIOKEHUS 110 CPAaBHEHHIO C KBaJPATHBIM?

6. Kak M3MEHUTCS KOHCTPYKLHUSI TEIUIOOOMEHHUKA, €CIIU TeMIIepaTypy TOpsuyero moToka
yBennuuTh Ha 50° C? YdecTh TEMIoBoe pacCIMpeHe MaTepHaioB.



Kpurepun oneHku:

O1reHKa «3a4TEeH0» CTABUTCS CTYJICHTY, €CIM OTYET MO JIabopaTOpHOW padoTe BKIIIOYAET
6omee 50% ot TpeOyeMoro o0ObeMa ¥ BBINIOJIHEH B COOTBETCTBUE C TPEOOBAHUSIMH, YKa3aHHBIMU B
yueOHO-METOJMUECKOM IT0COOUH;

O1icHKa «He 3aYTEeHO0» CTAaBUTCS CTYJIEHTY, €CITU OTYET IO JJAOOpaTOPHON paboTe BKIFOYAET
meHee 50% ot TpedyeMoro oobema.

7.3. OueHo4Hble CpPeACTBA I NMPOMEKYTOUHON ATTECTALMM MO HUTOraM OCBOEHHUA
JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Cemectp 7
Ne n/mn Bomnpocsl K 3a4eTy ¢ OLIEHKOM

1 TpeboBanusi, IpeabsBIsieMble K 000pY/I0BAHUIO XUMHUYECKHUX ITPOU3BOJICTB

2 Craauu npoeKTHpOBaHHs 000pYyI0OBaHUS XUMHUYECKUX MTPOM3BOACTB

3 HopmaTtuBHO-TeXHMUECKass ~ JOKyMEHTAaUUsl JIsI  IPOEKTUPOBAHUS,  PacueToB

u

9KCIUIyaTallui MAIIMH ¥ annapaTtoB. MeTo/ipl M ciocoObl pelleHHs TBOPUECKUX 3aa4

4 Pouib Term1000MEHHBIX aNmapaToB B XUMUYECKOH TEXHOJIOTUU M MX Ha3HAUCHHUE

5 Koadduruent remionepenaun B TemI000MEHHUKAX U €r0 PacyeT

6 KoadduumenTs! TermmoodMeHna B TEINIOOOMEHHUKAX U UX PAacdeT s 01HO(a3HBIX
TEIJIOHOCUTENIeH M IPU HAJTMYUU (a30BbIX Iepex0/10B (KUIIEHHE, KOHAEH calus)

7 OO01mure MeTo1pl HHTCHCHU(DUKAIIMH TTPOIIECCOB TEIUIONEPEIavH B TEITIO0OMEHHUKAX

8 Knaccudukaius TermiooOMEeHHBIX alapaToB

9 Tumnbl U XapakTEPUCTHKH KOXKYXOTPYOUaThIX TEIIIO0OOMEHHBIX aliapaToB

10 TennooOMeHHHUKH ¢ TeMIEpaTypPHBIM KOMIIEHCATOPOM Ha KOJKYyXe

11 TennooOMEHHUKH ¢ TIIaBaroIe rosoBkoi (tuna I1)

12 TennooOMeHHuKH ¢ U-00pa3HbiMu TpyOamu (Tuna Y)

13 VYerpoiicTtBo U XapaKTepPHCTHKA Pa3ITUYHBIX TUTIOB  KOXYXO-
TpyO4aThIX
TEMI000MEHHUKOB

14 KoHcTpykunu u paboune XapakTepUCTUKU KOXKYyXa U paclpeleIMTeNbHbIX KaMep
KOXYXOTPYO4aThIX TEJIO0OMEHHHUKOB

15 KoHncTpykuuu u paboune XapakTepUCTUKH TEIUIOOOMEHHBIX TPyO, TPyOHBIX PELIETOK U
HEPEropoIoK B KOKYXOTPyOUaThIX TEINIOOOMEHHHUKAX

16 Konctpykuuu, pabota ¥ XapakTEpUCTUKH  CEKI[MOHHBIX, 3MEEBHUKOBBIX U
OpPOCUTENBHBIX
TEMJI000MEHHUKOB

17 KoncTpykuuu, paboTta 1 XapakTepUCTUKH IPaQUTOBBIX TEINIOOOMEHHUKOB U alapaToB
BO3AYIIHOTO OXJIQXKJICHUS

18 HuTeHcudukaius TenaoooMeHa B TpyOuyaThiX TEMIIO0OMEHHUKAX

19 Konctpykuuu, pabota 1 XapakKTepUCTUKH TUITACTHHYATHIX ¥ CIUPATBHBIX
TEMI000MEHHUKOB

20 3aauu pacueTa U Mocle0BaTeIbHOCTh IPOSKTUPOBAHMS TEINIOOOMEHHBIX allapaToB

21 [TocnenoBaTenbHOCTD M pacyeTHbIE 3aBUCUMOCTH TEIUIOBOTO U THIPABIMYECKOTO
pacueToB TEMI000MEHHUKOB-PEKYIIEpaTOPOB

22 OCHOBHBIE MOJIOXKEHUSI MEXaHUYECKOT'O pacyeTa JI€MEHTOB KOKYXOTpyOUaThIX
TEMJI000MEHHUKOB

23 TexHNKO-9KOHOMHUECKUE NoKa3aTeaH 3((HEeKTUBHOCTH TEINIOOOMEHUKOB U MX pacyer




24 Konctpykuuu u paboTta TeriooOMEHHUKOB Ha TEIJIOBBIX TPyOax

25 HoBble nepcnekTUBHbIE TUIIBI M KOHCTPYKLIMHU TEIUIOOOMEHHBIX annapaToB

26 TumnoBbele KOHCTPYKIIMH BBIMAPHBIX AMIApaTOB M UX HJIEMEHTOB

27 [Tponeccel HakuneoOpa3zoBaHUs U OTIOKEHUS 3arPSA3HEHUM B TENJI000MEHHUKAX U
BBINAPHBIX aNmapaTax

28 Konctpykuuu, pabota 1 OCHOBHBIE XapaKTEPUCTUKU PEKTU(UKALIMOHHBIX KOJIOHH
HENPEPBIBHOTO JICWCTBUS

29 Pacuer pekTH(HKAIMOHHBIX KOJIOHH METOJIOM TEOPETUUYECKUX TAPEIOK

30 Tunbl peKTHPUKAIMOHHBIX KOJIOHH, UX BBIOOD

31 I'maposMHaMMKa U THIPABJIMYECKOE CONPOTUBIIEHUE 0apOOTa)KHBIX KOJIOHH

32 Pacuer KOHCTPYKTHBHBIX 3JIEMEHTOB U Y3JI0B PEKTU(UKAIIMOHHBIX KOJIOHH

33 ITyTH cOBEepIIICHCTBOBAHUSI TEXHUKH PEKTU(UKAIINH

34 [TyTy 5KOHOMUH TEIUIOTHI B PEeKTU()HUKALMOHHBIX YCTAaHOBKAX

35 OCHOBBI TEXHHKH 0€30MAaCHOCTH MTPH IKCILTyaTaIlMK PEKTU(UKAITMOHHBIX YCTAHOBOK

36 AOcopO1MoHHbIE KOJIOHHBI. [IpuHIIKIIBEI pabOTHI M pacyera

37 TumnoBble cCXeMbI M KOHCTPYKIIMH a0COpOepoB

38 ArnmapaTsl 715l TeTePOTCHHBIX PeaKIui

39 PeakTops! nieansHoro BeitecHenus (PYB)

40 Peaxrops! naeansuoro cmemnienus (PUC)

41 PeakTops! 115l MPOBEACHUS TOMOT€HHBIX JKUAKOCTHBIX U OMYJIBCHOHHBIX PEAKIIUi

42 OCHOBHBIE KOHCTPYKTHUBHBIE THUIIBI M CpaBHUTEJbHAas XapaKTepUCTUKA amnmaparbl
JUIsL
reTepPOreHHBIX peakuui

43 AnmapaTsl IS TeTEPOTeHHO-KAaTAIMTHUECKUX PEAKIUil peakTopbl il Ta30BbIX
peakuit
Ha TBEPJIOM KaTaJlM3aTope

44 TpeboBanusi, IpeabsBIsieMble K 000pY/I0BAHUI0 XUMUYECKHUX ITPOU3BOJICTB

45 Ponb TenooOMeHHBIX anmnapaToB B XMMHUYECKOM TEXHOJIOTUHU U UX Ha3HAUEHUE

46 OCHOBHBIE THITBI XUMHUYECKUX PEAKIIUA

47 OCHOBBI TEOPHUU XUMHUECKUX PEAKTOPOB

48 CKOPOCTh XUMHUYECKHUX PEAKIMiA M YPaBHEHHSI CKOPOCTH XUMHUYECKOHN PEeaKIiH

49 [TepcnexTrBHAs TEMJI000MEHHAs annapaTypa

50 YCTpoiicTBO M XapaKTepUCTHKA TEINIOOOMEHHUKH TUIIA «Tpy0a B TpyOe»

o1 Kakue pocromHCTBa UMEIOT TEMJIOOOMEHHMKH BO3JYIIHOTO OXJaxjaeHus? B
KaKuX
CIIydasiX uX He CIeTyeT MPUMEHSTH?

52 Yro Takoe peryisipHas Hacaaka? Heperynsphas?

53 B gem cyTh caMOyIIOTHEHWSI B 3aTBOPaX BHICOKOTO JaBJICHUS?

54 [Touemy peakTOopsl € MeEMAIKAMH HE HWCIONB3YIOT JUISI TPOBEACHHUS peaKIuil
pexnMa
UICTHPHOTO BHITECHEHUS?

55 Yro Ha3bIBaIOT TPYOONIPOBOIHOM apMaTypon?




7.3.2. Kputepuu u HOPpMbI OLlEHKH

®opma
NpoBe/eHUs
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOUHOI
arrecTanuu
7 3ader ¢ OIleHKOU 3Haer:
(ycTHO) — Becb ydeOHBbIN MaTepuanm Mo H3ydyaeMou
JTUCIUIUINHE u apryMEHTHPOBAHHO
UCIIONIB3YET €ro B HECTaHJapTHBIX
CUTYaLUSX, MPOSIBIISAS npu 3TOM

«OTIUYIHO»

HEOpAMHAPHBIE TBOPUYECKUE CIIOCOOHOCTH B
y4eOHOH 1esTeNbHOCTH;

— OCHOBHBIE NPHUHLMIIBI, TEOPUHU, 3AKOHBI,
IpaBWja,  HUCIHOJb3yEMbIE NIl U3YUYCHUS
O00BEKTOB  JUCLUIUINHBL; IIPU3HAKH,
apaMerTpbl, XapaKTEpPUCTUKH, CBOMCTBA
00BEKTOB, U3yyaeMble B JUCLUIUINHE;

— Mopenn, CXEMBI, CTPYKTYDHI,
OTIHCHIBAOIINE OOBEKTHI IUCIUILTUHBI;

— Mertoapl, cmocoObl, TPHUEMBI PEIICHHS
OCHOBHBIX 33]1a4;

— OueHky, npeaesnsl, OMUOKH, OrpaHHUYEHHS
IIPUMEHSEMBIX METOJIOB, MOJIEIIEH, TEOPHUH.

YMmeer:

— IlpuMeHATs NONy4YEHHBIE 3HAHWS B
HECTaHIapTHBIX YCIIOBUSIX, JIeNaTh
apryMEHTHUPOBAHHbBIE BBIBOJIbI, OLIEHHWBATH
C MPAKTUYECKOW TOUKH 3PEHUS OTACIbHBIC
HOBBIE (DAaKThI, IBJIEHUSI POLIECCHI, pEeIIaTh
TBOPUYECKHE 3a7a4d, BOCIPUHUMATh HUHYIO
MTO3UILINIO (TOuky 3peHus), KaK
aJIbTEPHATUBHYIO, pu o0y4yeHUn
M10JIb30BATHCS JIOTIOTHUTEIbHBIMU
MCTOYHHUKAMHU MH(POpMaLIUY;

— JlaBatb TIOJIHBIE, JIOTUYHbIE U
00OCHOBAHHbBIE OTBEThl HA OCHOBHbBIE H
JIOTIOJTHUTEIIbHBIE BOIIPOCHI MO0 U3Yy4aeMOM
JTUCIUIINHE.

Bunaneer:

— I'myOokumMu ¥ KpemKUMHU  3HAHUSAMH,
HAay4YHOW  TEPMHUHOJIOTHEH;  yMEHUEM
JIOTIONHATh, AaJaNTHPOBAaTh W Ppa3BUBATh
METO/Ibl, aJlTOPUTMbI, MPHUEMBI, METOJIUKH
JUIsl pEIIEHNs] KOHKPETHBIX 3a/1a4;

— YMeHHMEM aHaJIM3UpPOBaTh U UCIOJIB30BaTh
HOPMaTUBHO-TIPAaBOBbBIE JIOKYMEHTHI,
yuyeOHyl0, Hay4YHyl0 M JpyrHe BH[bI
JUTEepaTyphl, pe3ylbTaThl HAONIIONEHUN U
JIESITEJIBHOCTH.

«Xopomo»

3Haer:
— OcHoBonoJyiararone Teopuu u  (aKThl,




Cemectp

®opma
NPOBEACHUA
NPOMEKYTOUYHOM
arTecTanuu

KpuTtepuu u HOpMbI OLleHKH

JIOTHYHO OCBEIIAeT MPUYHUHHO-
CJICZICTBEHHBIC CBSI3U MEKIY HUMH.

YwMmeer:

— PaboTtaTh €aMOCTOSTENBHO, MOATOTOBHUTH
pedepar W 3aAMUTHTH €r0 MOJOKCHHS,
JIaBaTh TIOJIHBIE JIOTUYHBIC OTBETHl M HE
JIOIyCKaTh TPyOBIX OIMMOOK (IIpH OTBETE

IIOHYCKaIOTCSI HGHpI/IHI_[I/IHI/IaJIBHBIe
HETOYHOCTH), CHUCTEMaTHU3UPOBAThH
MpOrpaMMHBIN  Marepuanl C I[OMOIIbIO
MIPETOo1aBaTeIs.

Bnaneer:

— VYmeHuem CB06OIIHOF0 HCITIOJIBb30BaHUA
HU3YUYCHHOI'0 MaTepuajla B CTAHAAPTHBIX
YCIIOBHUAX; YMCHUEM AHAJIM3UPOBATH,
J€JaTb BbIBOJbI IO TCXHHYCCKHMM U
O9KOHOMHWYCCKUM pacyeTtaM, IIPaBUIBHO
HUCIIOJIB30BaTh TCXHOJOINKO, COCTaBJIATH
IMPOCTHIC Ta6JII/IIII)I, CXCMBI.

«yJIOBJIETBOPH
TEIBHO»

3HaerT:

— 3HaeT W TMOHUMAET CYTh JUCUUIUIMHBI,
OCHOBHBIX [IOJIOKEHU I y4e0HOTO
MaTepuana,;

VYmeer:

— IloBepXHOCTHO aHaNM3UPOBATH COOBITHS,
CUTYallUH, JIeaTh ONpe/ieIeHHbIE BBIBO/IBI,
CaMOCTOSITEITEHO BOCIIPOM3BONTH
OO0JIBIIYIO YaCcTh MaTepUaa.

Buianeer:

— VYMeHueM [aBaTh MpPaBHIbHBIE OTBETHI
(torrycKaroTcsi HEKOTOpbIE HETOYHOCTH M
HENPUHIUITHATbHBIE OITHOKH);

— VYMeHueM paboTaTh TOJNBKO C Y4eOHOMH
JUTEPaTypoil, YKa3aHHOM
MIpero/iaBaTeieM.

«HEYIOBIIETBO
PUTEILHO»

He oTBewaer Hm Ha oHMH U3
TEOPETUYECKUX BOIIPOCOB, HE MOXKET
OTBETHUTH HU HA OJWH JOITOTHUTEITLHBIN
BOIIPOC.




8. YuebHo-MeToaMUYeckoe M HHPOPMALMOHHOE 0O0ecevyeHrue TUCIHILINHBI

8.1. Obs3aTesbHAs IMTEPATyPa

Tun (yueOHUK,

KoaunuecTBo B

yueOHOe nmocooue, HAYYHOI
Ne T'on
w/n ABTOpBI, COCTABUTEJIN 3ar;iiaBue (3aroJji0BoK) yueOHO-MeToAnYecKoe - oudamorexe /
nocodue, NPakTUKYM, HaumenoBanue
ap.) IBC
1 | Ilonukapos N.I., Mamusbel ¥ anmnapatbl XMMHUYECKHUX IPOU3BOACTB U Y4eOHoe nmocodue 2020 OBC «Jlanb»
laiinymiun M.T. HedTerasonepepadoTKu
2 | Cumopoa M.A., CoBpeMeHHbIE MaTepHuabl B XUMUYECKOM Y4eOHoe nmocodue 2022 OBC «Jlanb»
Kysnenos JI.1. MalIMHOCTPOEHUHU
3 I'opnees I1.H., JIeGenena TexHonoruu U3roTOBJICHUA XUMUYECKHUX armnapaToB Y4yebHoe mocodue 2020 SBbC «JIaHb)
O.B.
4 | Huxonaes P.A., ®énopos | 'OCT u ISO B XuMn4yeckoM MalImHOCTPOECHUU Y4eOHuk 2022 OBbC «Jlanp»
JLK.
5 | Kosnos B.M., CokosoBa CAD-nipoekTHpOBaHHE XHMHYECKHX arlllapaToB B Y4ebHoe mocobue 2021 OBC «Jlaub»
T.I1. SolidWorks
8.2. lonoHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, KonnuyectBo B
ydeOHoe nocodue, HAY4HOI
Ne I'on
/i ABTOPBI, COCTABUTEH 3arsiaBue (3arojioBoK) yueOHO-MeToaAnYecKoe - ouodamorteke /
nocodoue, NPaAKTUKYM, HaunmenoBaHue
ap.) 9BC
1 | Jlebenes B. I1., Mopo3oB OcCHOBBI pacyeTa U KOHCTPYUPOBAHHUS amnmnapaTroB V4eOHUK 2022 9BC «Jlaab»
A. H. XUMHYECKON TEXHOJIOTUH
2 | Bopucos A. B. Mexannka ©  KOHCTpyHpPOBaHHE  00OPYIOBaHUS YuebHoe mocodue 2020 OBC «Jla"b»
XUMHYECKHX TIPOU3BOICTB
3 TumonnH A.C., BacunbeB | Okciulyaranus 1 peMOHT XUMUYECKOro 000pyA0BaHUs Vy4eOHOe TIocobue 2023 IBC «JIaHby

n.I.




8.3. Ilepeuenn npogeccHOHATBHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEeM

— XuMHUeCKas NPOMBINUIEHHOCTb ceroaHsd. JKypHan «XuUMHYECKas HTPOMBIIIICHHOCTh
CeroJHs» MyOJINKYeT OPUTMHAIBHBIC CTaThU XHMHUKO-TEXHOJIOTHYECKOTO MPOQHIIs, COAepIKaIine
HOBBIE DE3yJIbTaThl 3aBEPIICHHBIX MCCIEIOBAHMA B OOJIACTM XUMHUYECKOW TEXHOJIOIMU U
OMOTEXHOJOTHH, NPOMBIIIJICHHOTO BHEIPEHUS W OKCIUTyaTallil XUMHUYECKUX IPOU3BOICTB.
XKypnan Taxxe myoaukyer 0030pbl Hau0oJiee HHTEPECHBIX U aKTYyalbHbIX HAyYHBIX JOCTHXKEHUN U
NPAaKTUYECKHX pa3pabOTOK MO IMyOJUKAIMsIM OTEYECTBEHHOW M WHOCTPAHHOW TIeyaTH,
MHGOpPMALMIO O IPOBEACHUU HAy4yHbIX KOH(EpEeHLUH, CUMIIO3UYMOB M HAy4YHO-IPAKTUYECKHX
COBELLAHUI B 00JIaCTH XUMHUYECKOM TEXHOJIOTUU U XMMUYECKON IPOMBILIUIEHHOCTH.

— Teoperndeckne OCHOBBI XMMHYECKOW TexHoyoruu. JKypHan myOIuKyeT cOOOMIeHHUsS O
HOBBIX TEXHOJIOI'MYECKHMX IIpoleccax B 00pabaThIBAIOLIEH HPOMBIIIJIEHHOCTH C TOYKHM 3pEHHUs
¢ynnamentanbHoii Haykd. CTaTbu B OKypHaje IOCBSAIICHBI OCHOBaM TEIIOMAacCOOOMEHa,
nporeccaM paszeieHus, MexX(a3HbIM ABICHUSAM, TEUEHUIO ChIITyYHUX MAaTE€pHaIOB, OMOTEXHOJIOTUH,
ONTUMHU3ALIMY, AaBTOMATHU3ALMU U YNPABICHHUIO, SKOHOMHM SHEPTUU, METAJUIOB U ChIPbs, 3allluTe
OKpYy’Karolen cpenbl U cMexHbM TeMaM. JKypuan Bxoaut B Ilepeuenr BAK u cucremy PUHII.
Jlnst  3aperucTpUpOBaHHBIX Moyib3oBaTeneil HayuHol osnextponHO# Oubmmorexu (eLibrary)
JOCTYTIEeH MONHOTeKCTOBbIN apxuB ¢ 2011 rona: http://elibrary.ru/contents.asp?titleid=8244.

— Oriental Journal Of Chemistry. Hayunslii perieH3upyeMblii )KypHaJl OTKPBITOIO JAOCTYyIA.
Crpana: Muaus. S3pik: anramiickuid. [1yGnmkyer pe3ynbTaThl HAyYHBIX MCCIEIOBAaHUN B 00JacTh
obmell XumMuM, OWOXMMMH, CIEKTPOCKONHH, XHMHUU OKpyxkawomeil cpensl. J[loctynen
MOJTHOTEKCTOBBIHN apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php.

— Chemical and Process Engineering Research. JXypham Ha aHIJIMHACKOM SI3bIKE
Mex1yHapoIHOTO MHCTHTYTa IO Hayke, TeXHOJorusM u obpasosanuto (International Institute for
Science, Technology and Education) (CIIA, BenukoOpuranusi, ['onkonr). IlyOmukyer
OpPUT'MHAJIbHBIE CTATHH, KACAIOIIMUECS PA3JINYHBIX aCIIEKTOB XMMHUYECKOIO0 MAIIMHOCTPOCHHUS, B TOM
qyclie, YyOpaBlI€HHE IMpoleccaMd W  KOHTPOJbHOM3MEPUTEIbHBIMU MpUOOpaMH  JaHHOTO
IIPOU3BOJICTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011
rona:http://www.iiste.org/Journals/index.php/CPER/issue/archive.

— Journal of Advanced Chemical Engineering. Hayunblii peneH3upyeMbiii u
pedepupyemblit xKypHan oTKpeIToro goctyma. Ctpana: Erumer. f3wik: anrnuiickuii. [lybmukyet
OpUTMHAJIbHBIE MCCIIEI0BaHUs, 0030pHBIE CTAaThU, KOPOTKHUE COOOIIEHHSI B 00JACTH XMUMHUYECKOTO
MAaIIMHOCTPOCHMSI, COBPEMEHHBIX MaTepuasioB, OMOXUMHUH. JOCTyNeH MOJHOTEKCTOBBIM apXuB ¢
2011 roga: http://www.ashdin.com/journals/published.aspx?jid=jace.

8.4. Ilepeuenb NporpaMMHOro odecrevyeHust

Ne Hanmenosanue IO PexBU3HUTHI Aorosopa
n/n (naTa, HOMep, CPOK /1€l CTBHUS)
1 | Windows: moroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JENCTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JiecTBUsL — OecCpOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOUHO
AcademicEdition

3 | MathCAD sepcusi14 wiu 15 Axt /mt ot 21.07.09 (I'oc. KonTpakr

487 ot 28.05.09), 6eccpounbIit

8.5. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI 1JIs1 OCYLIECTBIECHUS



00pa30BaTeILHOIO MPoIecca Mo JUCHUTLINHE

HanmenoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBEACHHUS
N IlepeyeHb 0CHOBHOIO 000PY10BAHMS
n/n | NpPakKTUYeCKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIIEeHU /151 CAMOCTOATEIbHOMI
padoThI 00yYaImmxcs (HoMep ayaAuTOPUH)
1 JlaGoparopusa «TexHonorus Cronel  naGopaTOpHBIE  OCTPOBHBIC
OpPraHUYeCKUX COCTMHEHUID». ¢busnueckue; Crounbl OCTPOBHBIE
VYyebHast  ayauropuss U1 NPOBENCHMUS | XMMHUYECKHE; TIOJKU JUId  IIOCYJbI;
nabopaTtopHbIX padoT. (A-311) Moitku; CTOJIBI nabopaTopHEIE;
Cronpl MHUCHMEHHBIC, MMIKa( BBITSHKHON
150011IB; mxadser cymwibabii WS31.;
O0aHs BOJAsHAas MHOTOMECTHAs;, I€Yb
MyQenbHas; IUIUTKAa JJIEKTpUYECKas;
MarHuTHasi Memraika.; tepmoctat VT8§;
anmapar TUIST orpeaeneHus
TEMIEpaTypbl BCIBIIIKY; Ja0opaTopHas
pekTU(UKAIIMOHHA  KOJOHHA;  BECHI
aHAJTUTUICCKIUC BJIP200; BECEI
3JIEKTPOHHbBIC HL100; IITATHUBBI
1a00paTOpHBIE; TaOypeThI
nabopaTopHble;  CTyJd;  XUMHYECKas
1OCY/a, JOCKA MEJIOBasl.

YueOnast ayautopuss ansi mnposeneHuss | CTOnbl  yYEHHYECKHE  JIBYXMECTHBIE

3aHATUH JIGKIIMOHHOTO THMA. Yd4eOHass | (MOHOOJIOKH), CTOJ MPEIOoIaBaTeIbCKUH,

ayIuTOpUs  JUISL  TPOBEACHHS 3aHATUH | CTyN MpenoaaBaTeNbCKUiA, JI0CKa

CEMHUHAPCKOTO THMNA. Y4eOHas ayIuTOpHsl | ayIuTOpHas (menoBas), Tabnuma

2 s KypCOBOT'O npoeKTHpoBaHus | MeHeneesa.

(BBITIOJIHEHUSI KYPCOBBIX paloT). YueOHas

ayJIUTOpHs Ui MPOBENEHUSI TPYMNIOBLIX U

WHIMBHTy TBHBIX KOHCYJIbTaIUil.

VYyeOHass ayauTopus Uit

MIPOBE/ICHUS 3aHATHI TEKYIIETO KOHTPOIIS U

IPOMEKYTOUHOH arrectanuu. (A-419)

Jla6opatopust "Ilpoutieccbr u ammaparbl | CTOiabl  y4YEHHUYECKHE  MOHOOJIOKH,

3alUThl  OKpyxaromied cpeapl". YueOHast | Cronbl, CTylbs, JOCKa ayJIUTOpHAs

ayuTopus JUISL TPOBEIEHMsS] 3aHATUN | (MejnoBas), MPOEKTOp, HOYTOYK, HIKpaH

CEMMHApCKOTro THUMa. YdeOHas ayAuTOpusi | NEepeHOCHOH, yCTaHOBKa

3 JUIS KypCOBOTO IPOEKTUPOBAHUS | TEXHOJIOTMYECKOTO KOMILIEKCa,
(BBITIOJIHEHUSI KYpPCOBBIX PaboT). YueOHas | MO3BOJISAIONIAs CHU3UTD
ayIUTOpHS Il TIPOBEIEHUS TPYNIOBBIX M | paclpoCTpaHEHHE a’pOJIMCIIEPCHOM
WHUBHUIYaIbHBIX KOHCYNbTaIlliil. | CHUCTEMBI B TMPOCTPAHCTB., YCTAHOBKA,
VYyeOHast aynurtopus AJst MO3BOJISIIOIIIAS €03/1aTh

NPOBEJICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
pOMEXYTOUHOH arTecramuu. (A-409)

AOPOANHAMUYCCKYIO TATY.

Jlabopatopus "IIponieccoB u AXII".

VYuebHast ayAuTOpUs AN IPOBEICHUS
3aHATUH CEMUHApCKOro Tuma. YdyeOHas
ayIUTOPUS TUIS KypCOBOIO

MPOEKTUPOBAHUS (BBIIIOJHEHHUS KYpPCOBBIX

JlabopaTopHble YCTAaHOBKH O H3yUYEHUIO
mporecca  peKTU(UKAIM, —mporecca
Teronepenaun  (tpyba B TpyoOe),
nabopaTopHas yCTaHOBKa TUTSt
W3MEpEHUsl JIaBlCHUS, CTallMOHApHOE




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00PaTOPHil, MACTEPCKUX U
Ap. 00bEKTOB JIJIs1 IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeUIEeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00ydaImuxcs (HoMep ayaAuTOPUH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

pabot).  YuebHas  ayauropus  Juid
NIPOBEICHUS IPYIIOBBIX u
WHMBUIYaJIbHBIX KOHCYJbTAIMHA. Y4eOHas
ayIUTOpUs  JUIS  TIPOBEICHUS  3aHATUH
TEKYIIEr0 KOHTPOJII M IMPOMEKYTOYHOM
arrecranun. (A-118)

Meaua o00OpyJOBaHHME, HWHTEpPAKTUBHAs
nocka. CTOnbpl y4YEHHUYECKUE, CTYJbs
YYEHUUYECKUE.

KomnberoTepHsiit KJ1acc. YueOHas
ayouTopus A TPOBENCHHS]  3aHATUI
JICKIIMOHHOTO THIIA. Y4eOHasi ayTUTOPHS s
MPOBEICHUSI 3aHATUNA CEMHUHAPCKOTro THIIA.
VYueOHast aymuTopus JUid  TPOBEICHUS
nabopaToOpHBIX paboT. YueOHas ayauTOpHs
TUIS KypCOBOTO MPOEKTHUPOBAHUS
(BBIMIOJIHEHUSI KYPCOBBIX pabot). YueOHas
ayJUTOPHS JJIsl TIPOBEIICHUS TPYMIOBBIX U
WHIUBUIYaTbHBIX KOHCYIbTaUN YdeOHas
ayouTopus AN TPOBEINCHHS  3aHATUIN
TEKyIIEro KOHTPOJII ¥  MPOMEKYTOYHOMH
arrecranun. (YJIK-203)

IlepeHocHOl TIPOEKTOp, SKpaH, CTOJIbI
KOMIIBIOTEPHBIE, CTOJ

MpenoaBaTesIbCKHil, CTYJIbs, JI0CKa
aynutopHas (MapkepHasi)- I1K ¢ Beixogom B
ceTb MHTEpHET.

ITomemnienue I CaMOCTOSITEIbHON
pabots! 00yvaromuxcs. (I'-401)

CTOJ'IBI, CTYJIbsl, KOMIIBKOTCPBI.
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