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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom or 20 r. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJOTHI

IIporokomor _ 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

-hopMHpOBaHUE y CTYACHTOB 0a30BBIX 3HAHWU MO THUAPOIMHAMHUKE U TEIJIOOOMEHY B
mpoleccax M ammaparax XUMUYECKOW TEXHOJOTHUU JJisi OOCCIeUeHHS MOHUMAHHS CYIIHOCTH
ABJICHUH, HAOIIOJAIONIMXCS B Mpolieccax U 000pYIOBaHHH, PU PEIICHUH CTaHJAPTHBIX 33/1a4 U
po6JeM B Xo0/ie Mpo(eCcCHOHATBHOM AEATEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Jucuunnuna IIponeces! U anmapaThl XUMHYECKON TEXHOJIOTUU BXOJUT B 0053aTEIbYIO
9acTh Y4eOHOTO M1aHa 00pa30BaTeILHON IPOTPAMMBI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

OO61mas xuMu4eckasi TeXHOJIOT U

Opranuueckasi XuMus

TexHuueckass TepMOAMHAMUKA U TEIJIOTEXHUKA

Komongnas xumus

®usuka

duznueckas XuMus

Marematuka

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

OO011ast 1 HeOpraHUYECKask XUMUS

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

MaccooOMeHHBIE TPOLIECChl XUMUYECKON TEXHOJIOTUN

[IpoekTHas AeATENbHOCTD

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMeHa

XHAMHYECKUE PEAKTOPBI

[lmannpoBaHue FKCHEPUMEHTA U MOJICIIMPOBAHUE XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB

[ToaroroBka K npotietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBATM(PUKAIMOHHOHN paboThI

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbTrare ocBoeHus aucuuIuinHbl (Moayist) «Ilpomeccel U anmapaTsl XUMHUECKON
TEXHOJIOTUM» 00y4JarOUIUICs TOJKEH 00J1a1aTh CIEYOIMMHA KOMIIETCHIIUAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CnocobeH obecrneunBaTh MPOBEACHHE TEXHOJIOTHYECKOTO IPOIIECcCa, HCIOIb30BaTh
TCXHUYCCKHUC CpGI[CTBa JJIA KOHTpOJ'[fI HapaMeTPOB TEXHOJIOTUYCCKOI'O HpOHCCCﬂ, CBOfICTB CLIpB?I
¥ TOTOBOM MPOIYKIIMH, OCYIIECTBIIATH U3MEHEHHE TapaMeTPOB TEXHOJIOTUYECKOTO Tpolecca Mpu
N3MCHCHUUN CBOfICTB ChIPbiA

OIlK-4.1 OmnpenensieT TEXHUYECKUE CPEACTBAa Ha IMPOU3BOJCTBE ISl oOecreyeHus
TEXHOJIOTHYECKUX MPOIIECCOB
OIIK-4.2 OneHuBaeT W KOHTPOJHMpPYeT  mapamMeTpel H  3(PQPEeKTUBHOCTD

TEXHOJIOTUYECKHX TPOIIECCOB, CBOMCTBA CBHIPhS U TOTOBOM MPOIYKIIMH B
00JIaCTH XUMUYECKOH TEXHOJIOTHH

OIIK-4.3 [IporHo3upyer u peryaupyer U3MEHEHHE MapaMeTpPOB TEXHOJOTHYECKUX
IIPOLIECCOB B 3aBUCUMOCTH OT CBOMCTB ChIPbS




4. CTpyKTypa, 00b€éM U coepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM
qyuce:

— KoHTakTHas padora — 20,5 akaj. 4acos:

— aynutopHas — 16 akaj. 4acos;

— BHeayiuTopHas — 4,5 akaJl. 4acoB;

— caMocTosTenbHast pabora — 218,9 akan. 4acos;

— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac

— MOJTOTOBKA K 3auéty — 12,6 akaj. yac

dopma aTTecTaluy - KypCOBOM IMPOEKT, 3a4eT, IK3aMEH

AynutopHast 3 s
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
Paznen/ Tema 3 (B axan. wacax) e Brg y KOHTPOIT Kox
> 3 © | camocrosTeNBHOU | ycIeBaEMOCTH U
JTACIUTUTAHBI R S .. | koMnereHum
0 & paboTs MIPOMEKYTOYHOM
na6. | mpaxr. | €8
Jlek. s aTTecTaluu
3aH. 3aH. | O &
1. Pazgen 1
- CAMOCTOSITEIIbHOE
1.1 Bsenenue. OCHOBBI H3yueHHe yueOHOU Cnaua OIK-4.1
TEOpUH nepeHoca JUTEPATYPBHI; KOHTPOJIbHOM )
P P 3|05 15 PatypbL; P .| omk-4.2,
KONMYECTBA  JBIDKEHHS, - ohopmieHue paboTHI, YCTHBIN OINK-4.3
TETJIOTHI, MacChl KOHTPOJIBHOM orpoc '
paboTsI
Hroro no pazneny 0,5 15
2. Pasnen 2
- CAMOCTOSITEIIbHOE
H3yueHHEe y4eOHOU
};qme azq bI; Chasa
2.1 TwunponuHamMuka W paTypel, KOHTPOJIbHOM
- opopmIIeHHE .
THIPOJMHAMUYECKHE . paboTHI, YCTHBIH
KOHTPOJIBHON .
MPOLIECCHI. OcHOBHbIE AGOTHL: oIpoc; crada OIIK-4.1,
YpaBHCHHUS newkenust| 3 | 05 | 62U | 1/0,51 | 32 P ’ JlabopaTopHoii OIIK-4.2,
. - opopmiieHHE U
SKUAKOCTEH, padotsr Ne 1, OIlK-4.3
MOJTOTOBKA K
THIPOJMHAMUYECKAsT KOHTPOJIb
3aIuTe
CTPYKTypa IIOTOKOB . BoinonHenust KI1,
JlaGopaTopHOit
3ammra KIIT
paboter Ne 1
- BeimostHeHue K11
HWroro no pazneny 0,5 6/211 | 1/0,511 | 32
3. Paznen 3




- CaMOCTOSATCIIBHOC

3.1 Teopust duznaeckoro n3ydeHue yaeOHon Chasa .
) KOHTPOJIBHOU
u MaTEMaTHYECKOTO JUTEPATYPBI; aGOTHI, YCTHEDE OIIK-4.1,
MO/JICITUPOBAHUS 0,5 15 - oopmiIeHHE p ) OIlK-4.2,
. N OIIpOC; KOHTPOJIb
MPOIIECCOB  XHUMUYECKOH KOHTPOJIbHOM OIIK-4.3
oinojiHeHust KII,
TEXHOJIOTHH paboTsI, sammra KT
- BeinosiHeHue KI1 H
HUroro no pazaeny 0,5 15
4. Pazpmen 4
- CAMOCTOSITEIIFHOE
e e
4.1 [Nepememenne PATYPEL, KOHTPOJIBHOM
. ; - ohopmenue .
JKUJIKOCTEM. Hacocsr: N paboThl, YCTHBIH
KOHTPOJIBHOM ’
MOPILHEBBIC u AGOTLL: orpoc; ciava OIlK-4.1,
LHEHTPOOCIKHBIE. 1 |4/1,81 0,5 54,2 P ’ JlabopatopHoii OIIK-4.2,
- oopMmIICHHE U
Kouctpykiuu HACOCOB pabotsr Ne 2, OIlK-4.3
N MOATOTOBKA K
OOBEMHBIX, OCEBBIX | KOHTPOJIb
. 3ammre
CTPYHHBIX . BemonHernst KI1,
JlaGoparopHoit sammra KT
paboTsr Ne 2 -
- BeinosiHeHue KI1
HWroro no pazneny 1 |4/1,81 0,5 54,2
5. Paznmen 5
- CAMOCTOSITEIIbHOE
H3yueHHe yueOHOU Cnasa
5.1 Pa3nenenue )HUIKHX U . KOHTPOJIBHON
JUTEPaTyphl; . OIlK-4.1,
ra30BbIX  HEOJHOPOJHBIX 05 o5 - opopMIIeHIE paboThI, yCTHBIN OITK-4.2
CHUCTEM, TepeMelInBaHNe ' P N OTIPOC; KOHTPOJh .
KOHTPOJIbHOU OIIK-4.3
B JKHUJKHUX Cpenax . BoinojiHeHust KII,
padots; 3ammuTa KI1
- BeimosHeHue KI1I &
HWroro no pazaeny 0,5 25
6. Paznen 6
6.1 TernoBble mpoLECCH U
arnmaparsl: OCHOBBI CamocrosrensHoe | YcTHBIN onpoc, OIK-4.1
TEOpUn neperadn u3ydyeHue yueOHoH KOHTPOJIb Ao
TEIUIOTHI, MTPOMBIIIIICHHEIE 0.5 0,5/0,511) 50 TUTEPaTYpPHI; BemonHerwnst KI1, %I;I[II((-‘Z%‘
cnoco0Obl  moaBoAa M BbinoHeHue KI1 3amuTa KII '
0TBOJA TETIIOTHI B
Hroro no pazneny 0,5 0,5/0,51| 50
7. Pazmen 7
CamocTtosTenbHoe | YCTHBIH ompoc,
o OIlK-4.1,
7.1 MexaHndeckue n3yudeHue y4eOHon KOHTPOJIb
0,5 21,7 . OIIK-4.2,
IIPOLIECCHI JIUTEPaTypHl; BoimonHenust KI1, OITK-4.3
BoinosiHeHne KI1 3ammura KIIT '
Wroro no pazaeny 0,5 27,7
Hroro 3a cemectp 4 110/3,81| 2/11 |[218,9 9K3aMEH,KIT,3a4ET
HToro no gucLuIInHE 4 10/3.8 2/11 1218,9 KYpCOBOH TPOCKT,
u 3a4eT, 9K3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1) TpaauimoHHble 00pa30BaTE/bHBIC TEXHOJOTMH OPUCHTUPYIOTCS Ha OpraHU3allHio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBaress K CTyIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUIIOCTPATUBHBIX
METOJIOB 00y4eHHsI). YueOHast AeSITEeNLHOCTD CTYJEHTa HOCHT B TAKHX YCJIOBUAX, KaK MMPaBUIIO,
PENPOYKTUBHBIN XapakTep. opMbl yueOHBIX 3aHATHIA:

- HMudopmammonHas JeKIMsS — [OCIENOBAaTEeIbHOE W3JIOKEHHE MaTepuaia B
TUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

- Ha mpaktuueckoM 3aHSATHUM ceMHUHap — Oecena MpenojaBaTelsi U CTYIIEHTOB,
o0CyXJIeHHE 3apaHee IOJArOTOBJIEHHBIX COOOLIEHMM MO Ka)kJIOMY BOIIPOCY IUIaHA 3aHITHUS C
€IMHBIM JJIsl BCEX NIEpeYHEM PEKOMEHTyeMOM 00s13aTeIbHOM U IOMOTHUTEILHOM JIUTEPaTypHhI.

- [IpakTruueckoe 3aHsATHE, MOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEIOKEHHOMY aIrOPUTMY.

- JJaboparopnas paboTa — opranuzainus y4eOHou paboThI C peaaTbHBIMU MaTepUATIbHBIMU
U UMHGOPMALMOHHBIMU OOBEKTaMH, HKCIEPUMEHTalbHas paboTa C aHaJIOTOBBIMH MOJEISIMU
peaTbHBIX 0OBEKTOB.

2) VHTepakTUBHBIC TEXHOJOIMH — OPraHU3alusa 00pa30BaTEIbHOTO MpoIecca, KoTopast
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO [JIsi HUX o0Opa3oBaTenbHOTO pe3ynbrata. Hapsay co
CICIUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEpakTHBHOCTH MOJPAa3yMEBAET CYOBEKT-CYOBEKTHBIE OTHOIICHHS B X0JI¢ 00pa30BaTeIbLHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
cpenpl. DopMbl yueOHBIX 3aHATHIM:

- CemuHap-muckyccuss (Ha NPAKTUYECKUX 3aHATUSAX M JabopaTopHbIX paboTtax) —
KOJIJICKTHBHOE O00CYKJIEHHE KaKOT0-TH00 CIIOPHOTO BOMPOCA, MPOOJIEMBbI, BHISBICHIE MHEHUI B
rpy1e (MeKXIpynInoBOr IUATIOT, TUCKYCCHS KaK CIIOp-AHaJIor).

3)  HupopMarMOHHO-KOMMYHHUKAIMOHHBIE ~ 00pa3oBaTeNbHbIC  TEXHOJIOTHH  —
opranusaius 00pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsl HA MPUMEHEHUH CIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX Cpell M TEXHUYECKHX CPEICTB paboThl ¢ uHpopmanueir. Popmbl yueOHBIX
3aHATHIL:

- Jlekuusa-Bu3yanusanusi — U3JI0KEHUE COACPIKAHUS COIMPOBOXKIAETCA Mpe3eHTauen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAJIOB).

- Ilpaktuueckoe 3aHsiTHE B (opMe Mpe3eHTaluu — MPEJICTaBICHUE pPE3YJIbTaTOB
MIPOEKTHOM MJIM UCCIEI0BATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIIELIMAIU3UPOBAHHBIX
MIPOTPaMMHBIX CPE/I.

4) TexXHOJOTHH MPOEKTHOrO OOYYEHHsT — OpraHMu3aIus 00pa30BaTENLHOTO MpOIlecca B
COOTBETCTBUHU C aJTOPUTMOM TOATAIMHOTO PEIIEHUs MPOOJIEMHON 3aJauyd WM BBITOJTHEHHS
yueOHoro 3ananus. [IpoekT npeanonaraeT COBMECTHYIO Y4eOHO-TI03HABATENBHYIO JIEATEIBHOCTh
TPYIIBI CTY/ICHTOB, HAMPABIEHHYIO HAa BBIPAOOTKY KOHIIETINH, YCTAHOBIICHHUE II€JIeH U 3aj1ad,
(GOpMYITUPOBKY O0XHIa€MBIX PE3yIbTAaTOB, OMpPEICICHUE MPHUHIMIIOB W METOJIUK PeIICHUS
MO-CTABJICHHBIX 3a/1a4, IUIAHUPOBAaHWE XoOAa paboOThl, MOWCK JOCTYIMHBIX H ONTHMAIBHBIX
pPECYpCOB, TMO3TAMHYIO peau3alyio IJaHa pabOThl, MPE3EHTAIMIO PEe3yIbTaTOB pPaOOTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BroinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OpPHUEHTHUPOBAHO HA  pEILIECHUE
MIPOM3BOJICTBEHHBIX 3aJad C HMCIOJIb30BAaHUEM IPOOJIEMHBIX TEXHOJOTMYECKHUX ONepalui, Ha
OTBICKaHWE TPAHHI] IPUMEHUMOCTH MOJYYSHHBIX PE3yIbTAaTOB, HA MOUCK BAPUAHTOB JYUIIUX
peLIeHU.



6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4yaommxcst
[IpencrarneHo B mpuioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTYypAa:

1. ®u3nMKO-XMMHUYECKHE OCHOBBHI IPOIECCOB TEIIOMaccooOMeHa: YdeOHoe mocooue /
ApxunoB B.A. - Tomck: U3a-Bo Tomckoro mommrex. yamBepcutera, 2015. - 199 c.: ISBN
978-5-4387-0539-0 - Tekcr : AJICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/673007 .

2. Ilpomecchl U amnmaparbl XMMHYECKONH TEXHOJOTMHM B TEXHHKE 3alllUThl OKpYKarolei
cpenbl: Yueonoe nocodue / K.P. Tapanuesa, K.B. Tapanues. - Mocksa : HUI] UH®PA-M, 2014.
- 412 c.: 60x90 1/16. - (Beiciice obpasoBanue: bakanaspuat). () ISBN 978-5-16-009258-4 -
Tekcer : anekrponnsiid. - URL: https://new.znanium.com/catalog/product/429195 .

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Pacuer oOopymoBaHUsS y4yacTKa IOJOTPEBA HMCXOJHOH CMeCH PEeKTH(PHUKAIMOHHOM
YCTaHOBKU [DneKTpoHHbI pecypc]: ydeOnoe mocobue / M.B.Ily6una, E.C.MaxoTkuHa. —
Marnutoropck: ®I'BOY BO «MI'TY um. I''M. HocoBa», 2019. — 51 c¢. — Pexxum nmocryma:
http://magtu.ru:8085/marcweb2/Found.asp — 3ari1. ¢ TUTYIL. SKpaHa.

2. KoHCTpynpoBaHUe U pacyeT 3JIEMEHTOB XUMHUYECKOTro 00opyaoBanus: yueOHuk / M.1.
[MTouukapos, C.U. TTonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui.; 60x90 1/16. (nepemier)

ISBN 978-5-98281-174-5 - Tekcr : JJIEKTPOHHBIN. - URL:
https://new.znanium.com/document?id=2776 .

3. Henunelinbie HecTarmonapHbie 3¢ (eKThl B polieccax MacconepeHoca: Mmonorpadus /
I'epmranos B.1O., 'apmamios C.U. - Poctos-Ha-Jlony: U3narenscrBo FODY, 2014. - 114 ¢. ISBN
978-5-9275-1232-4 - Teker : AIIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/552325 .

4. Teoperuueckue ocHoOBbI TerutoTexHuku/JIamkos B. M. - Mocksa : KYPC, HUIL]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITepemnér) ISBN 978-5-905554-85-8 - Tekcr :
anekTpounbit. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToanyeckne yKazaHus:
1. Tuapomuuamuka W Teruionepenava: npakTukym / A.B.I'opoxoB. MarHuTOropck:
N3n-Bo MarauToropck. roc. Texs. ya-ta um. I.11.Hocosa, 2017. 59 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHuoe obecnieyeHue

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007 |, 135 1 17.09.2007 GeccpotHo
Professional

7Zip cB000JTHO pactpoctpansemoe [10 0EeCCPOYHO
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9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)
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MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VYueOHbIE aymUTOpUM Ui TPOBEACHUS 3aHATUH JeKIHOHHOro Tumna. OcHaleHwue:
MynbTHMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPeICTaBICHI NHPOPMAIIUH.

VY4ebHble ayIMTOPUH VIS TIPOBEIeHHs Ja00paTOPHBIX pabOT: XUMHUECKUE Ta0OpaTOPHH.
OcHamenve: XHUMHUYECKHE DPEAaKTHBBL, XuMudeckass mnocyna, JlabopartopHoe oOopynoBaHHeE,
Tabmuua «llepuoguueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB», [InmakaTel mo Temam pabodeit
IPOTPaMMBI.

VY4yeOHble ayaUTOpUU Ui MPOBEACHUS MPAKTMYECKUX 3aHATUH, TPYNNOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJS H IPOMEXKYTOYHOH aTTECTaIUH.
Ocnamenue: Jlocka, MynTbTUMEIUHHBIN TPOEKTOP, IKPaH.

VY4eOHbIe ayAUTOPUH UIS BBITIOJTHEHUS KypCOBOTO IPOEKTUPOBAHUS, IMOMEUICHUS IS
caMoCTOsATeNIbHON paboThl oOydatonuxcs. OcHaenue: IlepcoHanbHbIe KOMIBIOTEPHI C MTAKETOM
MS  Office, BeixomoMm B HMHTepHeT W ¢ JOCTyIOM B  DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemienne uIsi XpaHeHHss W TPOPHUIAKTHYECKOTO OOCIY)KMBAaHUS  Y4eOHOTO
obopynoBanusi. OcHamenue: Lkadpl mas XpaHeHUs y4eOHO-METOAMYECKON JOKYMEHTAIUH,
ydaeOHOTO 000py/IOBaHMS M YYEOHO-HAIVISIIHBIX TOCcoOui, WHCTpyMEHTH i peMOHTa
71a00paTOpPHOT0 000PYIOBAHUS.



Ipuioxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieyeHHe CAMOCTOAITEILHOIH padoThl 00y4YaroIMXcst

ITo nucrummae «lIporeccsl W ammaparthl XMMHYECKOW TEXHOJOTHH» IMPEIyCMOTpPEHA
ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAS pad0Ta 00yUYaIOITUXCS.

AynuropHas ¥ BHEayJIUTOpHAas CaMOCTOsTENbHAas paboTa CTYJACHTOB MPEIoaraeT
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6eCCI[aM IO JIMTCPATYPHBIM UCTOYHUKAM U WHAWBUAYAJIbHBIM
3aJlaHUsIM TI0 Pa3JIMYHBIM pacyéraM Ha MPAKTHYECKHX 3aHATHSIX M JIADOpaTOpHBIX paboTax, a
TaKXe BBIMOJIHEHUE KYPCOBOTO IPOCKTHPOBAHUS.

Ilpumepnsiii_nepeuenv 80npocos 0ns YCHHbIX ONpPOcog — beced no memam (3auema u
9K3aAMEHA)

- OcHOBbl meopuu nepeHoca KOIU4ecmea 08UNCeHUs, Meniombl, MAcchl.

- Tuopoounamuxa u eudpoounamuueckue npoyeccol. OCHOBHbIE YPABHEHUS OBUNCECHUS
HcUOKocmell, 2UOPOOUHAMUYECKAST CIMPYKMYPA NOMOKO8.

- Teopusi usuueckoeo u mamemMamuyecKko20 MOOeIUPOBAHUsT NPOYECCO8 XUMUYECKOU
MEXHONI02UU.

- [lepemewenue ocuokocmeti. Hacocvl: nopwnesvie u yenmpodedxcuvie. Koncmpyxkyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.

- Pazoenenue socuokux u 2azo8vix HeOOHOPOOHBIX CUCTEM, NepeMelusanue 8 HCUOKUX Cpeoax
(KOHCMPYKYuy OMCmMoUHUK08, uibmpos, yeHmpugye).

- Tennoswvie npoyeccol u annapamsl: OCHO8bI MeOPUU nepedaiu meniomol, NPOMbIULIEHHbIE
cnocobvl noodgoda u omeodda Menjiomvl 8 XUMUYUECKOU annapamype (KOHCMpPYKyuu
Men1000MeHHUKO8, CYUUIOK).

- Mexanuueckue npoyeccawl.

. Knmaccuukanust OCHOBHBIX MPOLIECCOB U aNIiapaToB XUMUYECKON TEXHOIOTHUH

. AHanu3 ¥ pacuyeT XMMHUYECKOH anmnapaTypsl B XMMHYECKON TEXHOJIOTUU

. O61mMe noyI0KEeHNs O COCTABJIEHUH MAaTepUaIbHBIX U TEIJIOBBIX OalTaHCOB

. OCHOBBI TEXHNYECKOU ruIpaBiIuKu. [Ipeamer u 3a1aun TEXHUUECKON THAPABINKH
. OcHoBHEBIE CBOMCTBA KaNeIbHBIX KUIKOCTEMN

. BHyTpeHHHe cUiIbl JKUJIKOCTH (MOJIEKYJISPHBIE CHUJIBI)

. Bazkocth

. OCHOBHOE ypaBHEHHUE TMAPOCTATUKH. Y paBHEHUE IOBEPXHOCTH YPOBHS

. I'mapocTtarnueckoe JaBieHNUE B TOUKE MOKOSILIEHCS KUAKOCTU U popMa MOBEPXHOCTH YPOBHS
. Cuna ruipoCcTaTUYECKOro 1aBJIEHUS Ha CTEHKY cocyia

. OCHOBBI THJIPOJIUHAMUKHI

. OcHOBHBIE ypaBHEHUS THIPOIUHAMHUKHI

. OCHOBHBIE KPUTEPUHU THIPOJUHAMUYECKOTO MTO100Us

. YpaBHeHus1 Diniepa Uil IBUKYILENCS )KUIKOCTH

. YpaBHeHue beprymm

. IloTepu Hanopa npu ABMKEHUU PeaIbHON KUAKOCTU B IPSIMOJIMHENHOM KaHae
. Pexxumbl BUKEHHS pealIbHOM JKUIKOCTH U TOTEPH HAropa

. MecTHbIE COPOTHUBIIEHHS TIOTOKaM U pacyeT TPyOOMpPOBOOB AJIsi TPAHCIIOPTA KU IKOCTEH
. Pacuer razonpoBooB

. McTedeHne )KUIKOCTH 4epe3 OTBEPCTUS, IITYLIEPHl U BOJOCIHUBBI

. [lepememienune xunkocreit. Hacocer

. [lopuiHeBblie HacOChI

. LlerTpoOexHBIE HACOCHI

. PoTanionHble Hacochl

. BunTOBBIE HacOCHI

. IImacTruHUaTBIE HACOCHI

. Buxpesble HacoChI
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28. CtpyiiHble HACOCHI

29. I'azmudt (3paudr)

30. Pa3nenenue HEOTHOPOTHBIX CUCTEM

31. XapakTepucTHuKa IUCIEPCHBIX CUCTEM

32. I'paBUTALIMOHHOE OCAXKICHUE

33. PacueT npou3BOAUTENEHOCTH OTCTOMHUKOB

34. Anmapatypa oTCTaBaHUSI KOKCOXMMHUYECKOTO IMPOU3BOJICTBA
35. dunbTpoBaHue

36. LlenTpoOexxHOE OCaXKIACHUE U LIEHTpoOekHOEe (PUIbTpoBaHKE
37. TemnepaTtypHoOe 1oJie U TEeMIIEPaTypHbIN IPaUEeHT

38. OcHOBHOE ypaBHEHHE TEIUIONEPEIaun

39. TenonpoBoaHOCTE. YpaBHeHUE Dyphbe

40. TentoBoe n3nyyeHue

41.3akon Credana-boiapiimana

42. 3akon Kupxroda

43. B3auMHOE U3Ty4eHHE JBYX Tell

44. JlyueucmnyckaHue ra3oB

45. Ilepenaya Temnsa KOHBEKIUEH

46. lnddepennmansaoe ypasaenue dypne-Kupxroda

47. TeroBoe mmogodue

48. Tennmonepenaya

49. Tennomnepenaya npu NOCTOSTHHBIX TeMIIepaTypax TEIUIOHOCUTEIeH
50. Temonepenaya Mpyu MEPEeMEHHBIX TEMIIEpAaTypax TETJIOHOCHUTENICH
51. KoHCTpyKIHS TEIIO0OMEHHBIX aliapaToB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHUTENbHAS XapaKTEPUCTHKA TEIIJIOOOMEHHBIX alnapaTroB
54. Pacuet TeruI000MEHHBIX amliapaToB

Temvl 1abopamopubix pabom:
Jlabopamopnas paboma Ne 1. « Pescumol 08udceHUs: HCUOKOCUY
Jlabopamopnas paboma Ne 2. « Cuamue xapakmepucmux yeHmpooexncHo2o Hacocax

IIpumepHvie 3a0anus 051 KOHMPOILHOU PAOOMbL:

1. PacueT opueHTHPOBOYHOTO JUaMETpa TPyOOIpoBOIa M BEIOOP CTAaHAAPTHOTO AUAMETpa
TpyOOIIPOBOJIa TIO CIAEAYIOIIMM HCXOAHBIM JAHHBIM: MCXOJHAs CMECh XJIOPO(OpM - yKCyCHas
kucnota; Maccoast 1oy HK Xy, = 0,26; pacxox cmecu G = 23300 kr/4; HayanpHas TemrepaTypa
BOJSTHOTO Tapa t;; = 160 °C; koHeuHas TeMreparypa BoasHoro mapa tj, = 160 °C; HauanpHas
Temneparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa cMecH tr, =61 °C; naBieHue BOASHOIO
napa P;;=480000 I1a; reomerpuyeckas BpIcOTa TOABEMA hreoy = 21 M.

2. Pacu€r ckopocTH ABMXEHUS >KUIKOCTH U ONpeAelieHHe peKMMa ee JIBIKEHUS M0
CJIEYIOIIMM MCXOJHBIM JaHHBIM: MCXOJHAsi CMECh XJ0podOpM - YKCYCHAsl KUCIIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIIEpaTypa BOASHOTO Hapa ty, =
160 °C; xoHeuHas TemnepaTypa BoasHOro napa ti, = 160 °C; HayanbHasg TeMnepaTypa CMeCH ty =
30 °C; koHeuHas temmeparypa cMmecH ty =61 °C; naBienue BoassHoro mapa Py,=480000 Ila;
reoMeTpUuUecKasi BEICOTa MoabeMa hreoy = 21 M.

3. Pacuér xorddunmenta rupaBIuIecKoro COMPOTUBICHUS MO CIEAYIOIIUM HCXOIHBIM
JTAHHBIM: HCXOJIHAsl cMeCh XJI0podopM - ykcycHas kucioTa; maccoBas aoist HK x, = 0,26; pacxon
cvmecu G = 23300 xr/u; HavanbHasg TemImeparypa BoasHoro mapa t;; = 160 °C; xoHeuHas
TeMnepaTrypa BoAsHOro napa ti, = 160 °C; HauasibHas TeMnepaTtypa cmecH try = 30 °C; koHeuHas
Temneparypa cMmecu ty =61 °C; naBnenue BonsHoro napa P,,=480000 Ila; reomerpuueckas
BBICOTA OaBEMA hyeoy = 21 M.

4. Pacuét k02 UIIMEHTOB MECTHBIX COMPOTHUBIICHUH IO CIEAYIOUTUM UCXOIHBIM JaHHBIM:
UCXOJHAasi CMECh XJI0podopM - ykcycHas kucioTa; MaccoBast 1ot HK x, = 0,26; pacxon cmecu G




= 23300 xr/4; HavyajgbHas TeMIlepaTypa BOASHOro mapa t;; = 160 °C; KoHeuHas Temrmeparypa
BOJIIHOTO Tapa t, = 160 °C; HauanpHas Temiieparypa cMecH ty; = 30 °C; KoHeyHas TeMnepaTrypa

cMmecH ty =61 °C; naBnenue BoasiHoro napa P,;=480000 Ila; reomerpuyeckasi BbIcOTa MOIbEMa
Nreon = 20 M.
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5. Pacuér moiHOM moTepu Haropa B TPYOONMPOBOE IO CIECAYIOUIUM UCXOJAHBIM JTaHHBIM:
UCXO/IHAs CMeCh XJI0po(opM - YKCycHas kucioTa; maccoBast 1ot HK x,, = 0,26; pacxon cmecu G
= 23300 kr/4; HayaybHAs Temreparypa BoJsHOro mapa tjy = 160 °C; xoHe4Has Temreparypa
BOJsIHOTO Tapa ti, = 160 °C; HauanpHas Temriepatypa cMmecu try; = 30 °C; KoHeuHast TeMIiepaTypa
cMecH tr =61 °C; naBnenue BoasiHoro napa P,;=480000 Ila; reoMmerpuueckas BbICOTA MOIbEMA
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammaparta JUisi Mpoliecca HarpeBa CMECH IO
CJICTYIOIIIMM HMCXOJHBIM JIAHHBIM: MCXOJIHAs CMECh XJIOPO(GOPM - YKCYCHAsi KUCIIOTa; MaccoBas
nonst HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIEpaTypa BOASHOIO Hapa tyy; =
160 °C; koHeuHas Temmeparypa BoasHoro napa ty, = 160 °C; HauanpHas TemnepaTypa CMecH ty =
30 °C; koHeuHas temmeparypa cMmecH ty =61 °C; naBinenue BoasHoro mapa Py,=480000 Ila;
reoMeTpuuecKasi BbIcoTa nmogbema heoy = 21 M.

HDHM@DHO@ 3a0anue Ha KVDCOGOZZ npoexkm.

MUHHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUA PO

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIbHOE
YUYPEXXJIEHUE BBICILIET'O OFPABOBAHUS
«MATHUTOTI'OPCKUI T'OCYIAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
UM. I'.1I. HOCOBA»

Kadenpa metanypruu 1 XUMUYECKHX TEXHOJIOTUH

3AJIAHUE HA KYPCOBOI [TPOEKT
110 JZUCITUITJINHEC <<Hp0ueccm nu annapaTLI XHMI/IIIGCKOP'I TCXHOJIOTUN)»

Tema: «Pacuém obopyoosanusn yyacmka nooozpeea UCXOOHOU CMeCU PeKMmUuUKayuoHHou
YCMAaHOoEKu»

Crynenty

Lenv pabomui:

['unpaBnuyecKuil U TEIUIOBOM pacyeT 00OpyIOBaHUS yUacTKa MOAOTPEeBa UCXOIHON cMecH
PEKTHU(PUKAIIMOHHON YCTAHOBKH.

3aoauu:

1. Pacder rumpaBIudecKuX COMPOTUBIECHHUN B TPyOONPOBOJE M BHIOOP IEHTPOOEKHOTO
Hacoca.

2. Pacuer craHmapTHOro KOXXYyXOTpPyOHOTO ammapara i Ipoliecca HarpeBa MCXOIHON
CMECH.

Hcxoonvie dannvie:

Cwmeck: memanon - monyon

Maccosas noiasgs HKK x,,. = 0,50



Pacxox cmecu G = 27000 xe/u

Hauanpnas Temneparypa BoasHoro napa t;, = 150 °C
Koneunas temneparypa BoasiHoro napa t;, = 150 °C
HavanpHas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmec tp, =65 °C

Hasnenue BogsHoro napa P,,=480000 /la
['eomerpuueckast BeicoTa moabema N, = 21 m

Cpok craun: « » 20 T
PykoBoautens: / nouent, k.1.H. lllyouna M.B. /
3anaHue MOTyqnT: /CTyIeHT Tp. /

Marnutoropck, 20

Ilepeuens pexomendyemoii 1umepamypol ona evinonnenusn KlI:
1. Pacuyer o6opyaoBaHus y4acTKa OJOTPEBa HCXOTHON CMECH PEeKTU(UKAITMOHHOW YCTaHOBKH
[DnexTpoHHBIH pecypc]: yue6HOoe mocobue / M.B.1llybuna, E.C.MaxoTkuHa. — MaruuToropck:
OI'BOY BO «MI'TY um. I''M. HocoBay, 2019. — 51 c. — Pexxum noctymna:
http://magtu.ru:8085/marcweb2/Found.asp — 3aru. ¢ TUTYI. SKpaHa
2. ITaBnoB K.®., [Ipumepsl 1 3a7auu 10 Kypcy MPOLIECCOB U aIMapaToB XUMUYECKON
texHojoruu [Tekct]. Yuebnoe nocobue mist By30B /IlaBnos K.®., Pomankos I1.I., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (Yueouuku mis By3oB. Crenr. Jlureparypa) - ISBN 5-7718-0224-9
3. IlanumkapoB M.U. Pacuérel MammH W anmapaToB XUMHYECKHUX IPOM3BOACTB U
HedTenepepaboTku (mpuMepsl 1 3agaun) [Tekct].: Yueb. mocodue ans By3oB./ [lanukapos U1,
Paukosckuii C.B., [Tonukapos C.1. - M.: Ansdpa-M. — 2008. — 270 c. (Y4ueOHUKH I BY30B.
Cren. Jluteparypa) - ISBN

Kypcosoii _npoexm BBITIOMHSETCS OOYYAIOMIMMCS CaMOCTOSITENIFHO TOJT PYKOBOACTBOM
npenojaBatens. [Ipu BBINOIHEHUU KypCOBOIO IMpoeKTa oO0y4aromuiicsl JOJKEH MoKas3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHBHBIM MaTEPHAIOM M APYTHUMH JINTEPATYPHBIMH UCTOYHHKAMH, A
TaKkXKe BO3MOXHOCTb CHCTEMAaTH3UpOBaTb M aHAJIW3UPOBATh (PaKTHYECKU Marepuanl u
CaMOCTOSITENIbHO TBOPYECKH €r0 OCMBICIINBATH.

B Havane u3ydeHus TUCHMIUIMHBI MPENoJaBaTeNb MpejyiaraeT o0yJaroummcs Ha BbIOOp
nepeveHb TeM KYPCOBBIX MPOEKTOB. OOyUaIOMHIACs CaMOCTOSATENIEHO BBIOMPAET TEMY KYpPCOBOTO
npoekTa. CoBNajieHHE TeM KYpCOBBIX IMPOEKTOB Y CTYJIEHTOB OJHOM y4eOHOW TIpymmbl He
JIOITyCKaeTCsl.

[Tocne BbIOOpa TeMbl mpenogaBarenb (HOPMYIUPYET 33aJaHHE MO KypCOBOMY NPOEKTY H
PEKOMEHAYET TepeueHb JINTEPATYPHl ISl €€ BBIMONHEHHs. VICKIIOUATENEHO BAKHBIM SIBIISIETCS
UCIMOJIb30BaHUE HWH(OPMALMOHHBIX MCTOYHHKOB, & UMEHHO cuUCTeMbl «/HTepHeT», YTO JacT
BO3MOXKHOCTH 00y4JaronIimMcs 001ee TIOJTHO H3JI0KUTh MaTepHal 1o BEIOPAHHON UM TeMe.

B mnpouecce HamucaHHs KypcOBOTO MpOEKTa OOYyYaroIIMMCS JOJDKEH pazodpaTbcs B
TEOPETUYECKUX BOMPOCAX TEMBI, CAMOCTOATEIBHO MPOAHATN3UPOBATh MPAKTUIECKUN MaTepral,
pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MPEIOKEHHS.

[IpenoaBatens, MPOBEpUB padOTy, MOXKET BO3BPAaTHTH €€ I JTOPAOOTKH BMECTE C
NUCHbMEHHBIMU 3aMeuyaHussMU. CTYAEHT JIOJDKeH YCTPaHUTh T[IOJIyYeHHBbIE 3aMeyaHHus B
YCTaHOBIICHHBIN CPOK, TIOCIIE YeTo padoTa OKOHYATEIIHHO OIICHUBACTCH.

KypcoBoit npoekT momxkeH ObiTh odopmieH B coorBerctBun ¢ CMK-O-CMITVY-42-09
«KypcoBoii mpoekt (paboTa): CTPyKTypa, COJAEpKaHHWE, OOIIMe TpaBWIa BHITIOJHEHHUS U
0 OpMIICHUS.

[Tpumep 3amaHus HAa KypCOBOM MPOEKT MPEICTABICH B TaHHOM pa3Jieie BBIIIE.
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IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(Mozymo) 3a ornpenesaeHHbINH nepuoa 00yueHus (ceMecTp) U MPOBOJUTCS B popMe 3a4eTa U IK3aMEeHa, 3alIUThl KypCOBOTO MPOEKTA.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBEACHUS TPOMEKYTOUHOM aTTECTAI[NH, TIOKA3ATEIN U KPUTSPHUH OI[CHUBAHUS.

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecranmmm:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI OrnieHOYHBIE CPEACTBA
WHIUKaTOpa

OIIK-4 - Cnoco0eH o0ecrieunBaTh MPOBECACHUE TEXHOJOIHIECCKOI'0o nMmpouecca, HCnmoJb30BaTb TEXHUYECKHUE CPEACTBA 1JIsI KOHTPOJIsA
mapamMeTpoB TEXHOJIOI'HYE€CKOI0 1mmpoimecca, CBOMCTB ChIPpbA U TOTOBOM MNPOAYKIUH, OCYIHECCTBJIATD UBMCHCHUE NTAPAMETPOB TEXHOJOTHYIECCKOI'0
npouecca npu uBMCHECHUU CBOMCTB ChIPpbi

OIlK-4.1 Ornpenenser TeXHUYECKHUE CPEACTBA Ha Teopemuueckue eonpocwi:

MIPOM3BOJICTBE JJIsi 00ecTieueHus Krnaccudukaiys OCHOBHBIX MPOIECCOB U alMapaToB XMMHUECKON TEXHOJIOTHU
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacuyeT XMMHUYECKOH anmapaTypsl B XMMHUYECKON TEXHOJIOTUU

OO01111e NoJI0KEeHUs O COCTABJIEHUH MaTEepUaNIbHBIX U TEIJIOBBIX OalaHCOB
OcHOBBI TeXHUUECKOH ruApaBiIuku. [IpeamMeT u 3a1aui TEXHUYECKOW THPABIUKH
OCHOBBI THIPOMTHAMHUKHI

OcHoBHbIE YpaBHEHUS TUAPOAMHAMHUKHI

OCHOBHBIE KPUTEPUH TUAPOTHHAMUYECKOTO TTO00US

Pexxumbl qBUKEHHS peaIbHOM KUIKOCTH U TOTEPHU HAIOpa

MecTHBIE CONPOTUBIICHUS MIOTOKaM U pacdeT TPYOOIIPOBOJIOB ISl TPAHCTIOPTA
KUAJIKOCTEN

10. Pacyer ra3ompoBo10B

11. UcTedeHune KUIKOCTH Yepe3 OTBEPCTHS, IITYLEPHI U BOJOCIHUBBI

12. Tlepememenue xuakocTeir. Hacochr

CoN~LNE




Kon
WHIUKaTOpa
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OneHouHble CpeCTBA

13. Pa3neneHue HEOJHOPOAHBIX CHCTEM

14. XapakTepucTika JUCIIEPCHBIX CUCTEM

15. I'paBuTanInOHHOE OCAXKIACHUE

16. PacueT npon3BOAUTENBHOCTH OTCTOMHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHUYECKOIO ITPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOE)KHOE OCAXKIEHNE U IEHTPOOEKHOE (DUITHTPOBAHUE

20. TemnepatypHoe 10Jie U TeMIIepaTypHbI IpaJueHT

21. TenmoBoe mogobue

22. Tenonepenaya

23. Terumonepeava Mpy MOCTOSIHHBIX TEMIIEPATypax TEIIOHOCUTENEH
24. Tenonepenaya Npyu MEPEeMEHHBIX TEMIIEpaTypax TelJIOHOCUTeNeH
25. KoHCTpyKIHs TETII00OMEHHBIX aIrnapaToB

26. TpyOuatble TEINIO0OMEHHUKN

27. CpaBHUTEIbHAS XapaKTEPUCTHKA TETUIOOOMEHHBIX aIllapaToB

28. Pacuer Tern000MEHHBIX anmnapaToB

OIIK-4.2

OrneHuBaeT U KOHTPOJIUPYET MapaMeTpsl U
3P PEKTUBHOCTh TEXHOJIOTHYECKUX
IIPOLIECCOB, CBOMCTBA CHIPbS U TOTOBOM
HOPOAYKIMH B 00JaCTH XUMHUYECKOM
TEXHOJIOTUHN

Ilpumepnoe 3a0anue na Kypcosoii npoexm:
Tema: «Pacuém  o0Oopyooeanusa  yuacmka no00zpe6a  UCXOOHOU  cMeCu
PeKmu@uKkayuoHHO yCMano6Ku»
Lenv pabomul:
l'unpaBnuueckuii W TEIUIOBOM pacdyeT 0OOpYyJOBaHMs ydyacTKa IOJOTpeBa HCXOJHOMN
CMeCH PeKTU(UKAITMOHHON YCTAaHOBKH.
Hcxoounvie oannvle:
CwMecs: memanon - monyon
Maccosas nois HKK x,,,. = 0,50
Pacxon cmecu G = 27000 xe/u
HavansHas TemnepaTypa BojasHoro mnapa t;, = 150 °C
Koneunas tremnepatypa BoasHoro napa t;, = 150 °C
Havanmenas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmecu ta, =65 °C




Kon
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UHAMKATOpa
Hasnenue BoasiHoro napa P, =480000 Ila
I'eomeTpuueckast BeicoTa moabeMa N,p, = 21 m
OIIK-4.3 IIpornosupyer u perynupyer usmenenue | Ilpumepusie 3a0anusn ona Konmponwvnoii pabomer:

mapaMEeTpoOB TCXHOJIOTHYCCKUX ITPOLECCOB
B 3aBHCHMOCTH OT CBOMCTB ChIpbsA

1. PacuéT ckopocTH IBMIKECHHUSI )KUJIKOCTH U OTIPEJICTICHUE PEKUMA €€ TBHXKCHHUS 110
CJIEIYIOIMM HUCXOHBIM JaHHBIM: UCXOHAS CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTa;
maccoBas nonsa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanpHas TemrepaTrypa
BozsiHOTO Tapa t, = 160 °C; koHeuHnas Temmneparypa BoassHoro napa ty, = 160 °C;
HavanpHas Temnepatypa cmecu b, = 30 °C; koHeuHas Temmneparypa cMmecu t =61 °C;
naBiieHue BoasHOoro mapa Py,=480000 ITa; reomerprueckast BbICOTa MOABEMA Npeoy = 21M.
2. Pacuér kordpunrenta rugpaBIndecKoro CONPOTUBICHUS MO CIEAYIOLUUM UCXOIHBIM
JAHHBIM: UCXOIHASI CMECh XJIOPOGOPM - YKCYCHAsI KUCIIOTa; MaccoBas goist HK Xy =
0,26; pacxox cmecu G = 23300 kr/4; HauanbHas TeMIlepaTypa BoAsHoro napa t;; = 160
°C; KOHEeUYHas TeMIiepaTrypa BojsHoro mapa tj, = 160 °C; HauanpHas TemrepaTypa cMecu
ts = 30 °C; xoHeuHas Temrieparypa cMecu b, =61 °C; naBneHue BOASHOTO mapa
Ps=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 21 M.

3. Pacder cTanmapTHOro KOXYyXOTpyOHOTO amnmapara Juis poliiecca HarpeBa cMecH o
CJIEIYIOIIMM HUCXOJHBIM JaHHBIM: UCXOHAS CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTA;
maccoBas 10711 HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIepaTypa
BozstHOTO Tapa t, = 160 °C; konewnas Tremmneparypa BoastHoro napa ty, = 160 °C;
HavanpHas Temrepatypa cmecu b, = 30 °C; koHeuHas Temmnepatypa cMmecH th, =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomeTprueckast BbICOTa TOABEMA Npeoy = 21M.




0) I[lopsaoxk mnpoBedeHHs TPOMEKYTOUYHOH AaTTeCTAMU, TMOKA3aTeJM MW KPHUTEPUH
OlLleHUBAHUS:

IIpomexxyTounass arrecrtauuss no aucuuiuinHe «lIpomeccel W ammaparsl XUMHUYECKOMN
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKHUE 33aJJaHUs, BBISBISIONINE CTENEHb CPOPMUPOBAHHOCTH
YMEHHH U BIIaJICHU, TpoBOIUTCS B (hopMe SK3aMeHa, 3aueTa U B (hopMe BBHITIOJIHEHUS U 3aLUTHI
KYPCOBOTO IPOEKTA.

DK3aMeH MO0 JIaHHOM JAMCUHUIUIMHE MPOBOJUTCS B YCTHOH (hopMe 1Mo SK3aMEeHAlMOHHBIM
OwmyietaMm, KaKIbId M3 KOTOPBIX BKIIOYACT 2 TEOPETHYECKHX BOIPOCA M OJHO MPAKTHYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— HA OLICHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOe W TJIyOOKOe 3HaHUE
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YpOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIII: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONEepalusiX, IEPeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPOTPHUATHI
JOMYCKAlOTCA OIIMOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWU 3HAHHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE HA HOBBIE CUTYAIIUU.

— Ha OIEHKY «HEeY/AOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HeY/[OBJIeTBOPUTEIbHO» (1 Oamn) — oOyuaroluiicss He MOKET MOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET IT0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- 17151 TIOTYYECHHUSI «3a4meH o) 10 TUCIUTUINHE 00yJarouiics JOKEH MoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHHUS W OOBSCHEHHS MH(DOPMAINH, WHTEIUICKTYAIbHBIC HABBIKH PEIICHUS
MPOCTHIX 3a7a4;

- JUIA TIONyYeHUS «He3aumeHo» TO JUCIUIUITMHE OOYyJaIONIUiiCsS HEe MOXET I0Ka3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBSCHEHUS HHPOpPMALMK, HE MOXKET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBoil MpOEKT BBINOIHACTCA IOJ PYKOBOJICTBOM IIPENONABATENs, B IPOLECCE €€
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmupsisi 3HaHUSA, IOJIY4YEHHbIE IIpU HM3ydeHUH Kypca «lIporeccel M ammapaTel XMMHUYECKOM
TeXHOJIOTUM». [IpyU BBIOTHEHHH KYpPCOBOTO MpPOEKTa OOy4aroIIMMCs IOJDKEH IOKa3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MaTepHUaIOM U JIPYTMMH JHUTEPaTypHbIMH HCTOYHHMKAMH, a
TaKKe BO3MOXHOCTb CHUCTEMAaTH3UPOBaThb W aHAIM3UPOBATh (AaKTHUECKUH MaTepual Hu
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICIIMBATD.

B mnpouecce HammcaHus KypcOBOTrO IpOeKTa OOy4aroIIMHCs TOJDKEH pa3o0paTrhCcsl B
TEOPETUYECKHUX BOIPOCaxX U30paHHON TEMBbI, CAMOCTOSTEIBHO TPOAHAIU3UPOBATh TIPAKTHUECKUN
MartepHai, pa3o0paTh 1 000CHOBATh MPAKTHUUYECKHUE MPEIOKEHUS.

IToxa3aTenn U KPUTEPHH OLICHHBAHUSI KYPCOBOI'0 IIPOEKTA:
— Ha OIICHKY «OTJIUYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBHU C 3aJaHUEM,
00yyaroImuiicsl MOKa3bIBaeT BEICOKUI YpOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHUS U



0o0BsicHeHUs1 MH(OpMAIMM, HO M HMHTEJUICKTyaJbHbIC HABBIKM pEUICHHs MpolieM M 3ajad,
HAaXO0XKJICHNUs YHUKAJIBHBIX OTBETOB K IPOOJIEMaM, OLIEHKH 1 BEIHECEHHSI KPUTUUYECKHX CYKACHUN;

— Ha OILICHKY «Xopomo» (4 6amia) — paboTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHHEM,
o0yyaroIuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HA YPOBHE BOCIPOM3BEAEHHUS M OOBSCHEHUS
uHpOpPMaLMK, HO M HMHTEIJICKTYaIbHbIE HABBIKM PEIICHHS NpoOiIeM M 3a/1ady, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K IpodiieMawm;

— Ha OLIEHKY «Y/0BJIEeTBOPUTEIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJlaHiEeM, OOY4YarolUiicsl MOKa3bIBa€T 3HAHUS HA YPOBHE BOCIPOM3BEACHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «Hey0BJIeTBOPUTEJbHO» (2 0ajuia) — 3a7jaHye IpenoJjaBaTess BhIIIOJHEHO
YaCTUYHO, B MPOIECCE 3aLIUTHI pabOTHl 00YYArOIIUIACS JOMYCKAeT CYIIECTBEHHBIE OMIMOKHU, HE
MOYKET [10Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIIECHUS IOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (1 0amn) — 3aaHue NnpenogaBaTelis BbIIOIHEHO
YaCTUYHO, OOY4YaroLUiics HE MOMKET BOCIPOU3BECTH M OOBSCHUTH COJEp)KAHUE, HE MOXKET
[I0KAa3aTh MHTEJVIEKTYaJIbHbIE HABBIKU PELICHMSI IOCTABJIEHHOM 3a/1auu.



