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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamuryprud U XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM ro1y Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- (OpMHUPOBAHKE y CTYJAECHTOB 0a30BBIX 3HAHHWH MO THAPOJUHAMHKE U TETNIOOOMEHY 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

Jucrumnuaa [Ipomecchl u anmapaTbl XUMAYECKOH TEXHOJIOTHMH BXOJUT B 00s13aTEIIbYIO
9acTh Y4eOHOTO M1aHa 00pa30BaTeILHON IPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaumbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pe3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

OO6m1ast 1 HeOpraHMU4eCcKask XUMHS

Marematuka

dusndyeckas XUMHAS

OO1ast XuMH4eCcKast TEXHOIOTUS

AHanuTuyeckas XuMus 1 (GU3NKO-XUMHYECKUE METO bl aHATH3a

Opranuueckasi XuMus

TexHuueckas TEpPMOJAMHAMHUKA U TEIIOTEXHUKA

duznka

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

MaccooOMeHHbIE TPOLIECCHl XUMUUECKON TEXHOJIOTUU

[IpoekTHas AeATENbHOCTD

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

XHAMHYECKUE PEAKTOPBI

W3Bneuenue u nepepaboTka XUMUYECKUX IPOJYKTOB KOKCOBAHUS

KokcoBanue yriei

XHAMHYECKask TEXHOJIOTHUS TOIUIMBA U YIIIEPOAHBIX MATEPUAIOB

XuMHUecKasi TEXHOJIOTHSI HEPTH M BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

ITonroToBka K NMporueaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbTrare ocBoeHus aucuuIuinHbl (Moayist) «Ilpomeccel M anmaparsl XUMHUECKON
TEXHOJIOTUM» 00y4JarOUIMICs TOJIKEH 00J1a1aTh CIEYOIMMHA KOMIIETCHIIUAMU:

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUN

OIIK-4 Cnocoben obOecneynBaTh MMPOBCACHUC TCXHOJIOTUYCCKOTO TIIpOLECCa, HCIIOJIb30BATH
TEXHUYCCKHUEC CPCACTBA IJIA KOHTPOJIA MapaMETPOB TEXHOJIOTHYCCKOIO IMponecca, CBOICTB CBhIpbs
1 TOTOBOM MMPOAYKIHHU, OCYIICCTBIIATL UBMCHCHHUEC MTAPpAMETPOB TCXHOJIOTHYCCKOTI'O IIpOoLecca Impu
M3MEHCHHMH CBOHCTB ChIpbhi

OIlK-4.1 Ompenenser TEXHUYECKHUE CPENICTBA HA TPOW3BOJCTBE JJIsi OOECreYeHUs
TEXHOJIOTMYECKHUX IIPOLIECCOB

OIIK-4.2 OneHuBaeT W KOHTPOJHMpPYeT  mapamMeTpel U 3(PQPEeKTUBHOCTD
TEXHOJIOTHYECKUX IPOLIECCOB, CBOMCTBA ChIPbS M TOTOBOW MPOIAYKIUHU B
00JIaCTH XUMUYECKOH TEXHOJIOTHH

OIIK-4.3 [IporHo3upyer u peryaupyer U3MEHEHHE MapaMeTPOB TEXHOJIOTHYECKHX

IPOUECCOB B 3aBUCUMOCTH OT CBOICTB CBIPpbi




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

YUCJIC:

— KOHTaKTHas paborta — 132,6 aka. 4acosB:
— aynutopHas — 126 akaj. 4acos;
— BHeayiuTopHas — 6,6 akaJ1. 4acos;

— caMocTosTeNbHas pabota — 83,7 akaj. 4yacos;

— B popMe mpaxTHUecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4€T, KypCOBOU MPOEKT, IK3aMEH

AynutopHast = =
o KOHTaKTHas paboTa E 3 dopma TEKyIEro
= s X By KOHTPOJIS
Paszen/ Tema 3 (B akan. uacax) EB A y P Kon
S & © | caMOCTOSATETBbHOMN | yCIIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | kommereHnuM
@) g £ padoThI MIPOMEKYTOUHOM
Tex. J;ZS. HE:II:T' 5 % aTTeCTaluy
1. Pazgen 1
YcTHBIH onpoc —
1.1 Bsenenne. OCHOBBI Oecena o
. CaMoCTOSITEIBLHOE a OIIK-4.1,
TEOpUH neperocal o 2 4 |isvaenne vaeguop| TCKIMOHHOMY OINK-4.2
KOJIMYECTBA  JBIDKCHHS, v i MaTepHany u .
TETJIOTHI, MacChl AHTCPATYPEI JIUTE OIK-4.3
, paTypHBIM
HCTOYHHUKAM
Hroro mo pazneny 2 4
2. Paznen 2
CamocTosTenpHoe
u3yueHue y4eOHOH
2.1 TwumpoauHamuka U yﬂme az o
THIPOJMHAMUYECKHE patypel, .
I o odopmiieHue YcrHBii ompoc, OTK-4.1
pOLIECCHI. CHOBHBIC TTa6onaToDHOM cnaa 1,
YpaBHCHHUS nBwxeHus| 3 4 9/4,41 14 paTop OIIK-4.2,
. pabotsr Ne 1, Ne2; |  nabopaTopHBIX
JKUJIKOCTEH, OIlK-4.3
FHApOAMHAMIHECKAs IMOJrOTOBKA K pabor Ne 1, 2
3aumre
CTPYKTYpa MOTOKOB " N
nmabopaTopHOit
paboTsr Ne 1, Ne2
Wroro no pazneny 4 9/4,41 14
3. Paznen 3
CamocTosTenbHOe
u3yueHue y4eOHOH
JIMTEPATypHI;
3.1 Teopust ¢usmueckoro patypbel; .
odopmiieHue YcTHBli omnpoc,
u MaTeMaTH4eCKOro TTa6opaToPHOi craa OIIK-4.1,
MO e TUPOBAHUS 3| 4 | 94nm 14 patop OIIK-4.2,
. pabotsr Ne 3, Ned; | mabopaTopHBIX
MPOLIECCOB  XMMHUYECKOMN OIIK-4.3
TeXHONOMHI MOATOTOBKA K pabot Ne 3, 4
3almre
nabopatopHOit
pabotsr Ne 3, Ned
Hroro no paspeny 4 9/41 14




4, Paznen 4

CaMocCTosTenbHOE
4.1 [epemerenue u3yHeHue yueonoi
. ; JIUTEPATYPHI,
JKUAKOCTEH. Hacocsr: .
odopmiieHHE YcTHBIi ompoc,
MOPILHEBBIC u TTa60paTopHO craua OIIK-4.1,
LEHTPOGEKHBIE. 4 | 94m 14 PaTob 5 OITK-4.2,
paboter Ne 5; nabopaTopHO
KoHcTpykin ~ HacocoB OIlK-4.3
. MOJrOTOBKA K pabotsl Ne 5
OOBEMHBIX, OCEBBIX U
CTPYHHBIX JalTe
nabopatopHoOn
pabotsl Ne 5
HUroro no pazaeny 4 9/41 14
5. Paznen 5
CaMocCTosTebHOE
U3yucHHe y4eOHOMH
JIUTEPATypHI,
5.1 Pa3neneHue XUIKUX U odopmieHHe YcTHBIi ompoc, OIK-4.1
ra3oBBIX  HEOJHOPOJHBIX 4 01 7 JlaGopatopHoii crava OIK- 4' 2’
CHUCTEM, TepeMellnBaHue padoTer Ne 6; nabopaTopHOM OIK- 4' 3’
B JKUJIKUX Cpelax HOJATOTOBKA K paboTsl Ne 6 '
3aIIuTe
1a00paToOpHOI
paboter Ne 6
HWroro no pazaeny 4 921 7
Hroro 3a cemectp 18 (36/14,41 53 3a4éT
6. Pa3nen 6
6.1 TemoBbIe MPOIECCHI
reopmt  nepexan syache yacoron| YT opoc, | OMK-4.1,
p e 28 30/14,41| 25 [MPYUCHME YHCOE KOHTPOITb OI1K-4.2,
TeTUIOTEL, JIMTCPATYPEL, BoiTiosiHeHUs KI1T OIlK-4.3
MPOMBIIIIEHHBIE CIIOCOOBI BemosHeHne KIT
MOJIBOIA " OTBOZIA
HWroro no pazaeny 28 30/14,41| 25
7. Paznen 7
CamocTrosaTenpHOe | Y CTHBIH ompoc,
o OIIK-4.1,
7.1 Mexannyeckue u3yueHue y4eOHOH KOHTPOJIb
8 6 57 OIIK-4.2,
MPOLIECCHI JIUTEPATYPHI; BemoiHeHns KI1, OIK-4.3
BbinonHeHue KI1 3amuTa KI1 '
HWroro no pazngeny 8 6 5,7
Hroro 3a cemectp 36 36/14,41| 30,7 DK3aMEH, KII
S ————. 54 36/14,4 | 36/14,4 83.7 3a4eT, KypcoBOi
n )4 MIPOEKT, IK3aMEH




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, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI 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 MOJPa3yMEBAET CYOBEKT-CYOBEKTHBIE OTHOIICHHS B X0/ 00pa30BaTeIbHOTO
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, IpauuecKux, ayIuo- 1 BUACOMATEPUAIIOB).

- Ilpaktuueckoe 3aHsiTHE B (opMe Mpe3eHTallMH — 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 PAa0OTHI, HX
OCMBICITIEHUE U PEDIIECKCHIO.

BroinonHenue cryaeHTaMu KypCOBOTO TMPOEKTa OpPUEHTHPOBAHO HA  pEIICHUE
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. KoHcTpyrpoBaH#e U pacyeT 3JeMEHTOB XUMHYECKOro obopynoBanus: yueonuk / U. 1.
[Tonukapos, C.1. ITonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: mi.; 60x90 1/16. (neperuier)
ISBN 978-5-98281-174-5 - Tekcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=2776.

2. Henunelinbie HecTarmoHapHbie 3¢ (eKThl B polieccax MacconepeHoca: Mmonorpadus /
I'epmianoB B.1O., 'apmamoB C.U. - Poctos-Ha-Jlony: U3narenscreo ODY, 2014. - 114 ¢. ISBN
978-5-9275-1232-4 - Texcr : AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/552325 .

3. Teopernueckne ocHOBBI TerutorexHuku/JIsmkos B. M. - Mocksa : KYPC, HUI]
NH®PA-M, 2015. - 328 c.: 60x90 1/16 (ITepemnér) ISBN 978-5-905554-85-8 - Tekcr :
anekTpouubiid. - URL: https://new.znanium.com/catalog/product/496993.

B) MeToanyeckne yKazaHus:
1. Tuapomuuamuka W Terutonepenava: npakTukym / A.B.I'opoxoB. MarHUTOropck:
N31-Bo MaruuToropck. roc. Texs. yH-ta um. I'.J1.Hocoga, 2017. 59 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK IeCTBUS TUIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJI4CCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB000JTHO pactpoctpansemoe [10 0EeCCPOYHO
FAR Manager cBoOoHO pacrpoctpansemoe [10 OeCcCpOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca Cchuika
DIIeKTpOHHIE pecypert Gubmuorexu MITY nw. http://magtu.ru:8085/marcweb2/Default.asp
I''". HocoBa
Poccuiickas  'ocynapctsennas — Oubnmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru
denepanbHOe  TOCYAApPCTBEHHOE  OFOHKETHOE
yUpEKICHUE «DenepanbHbIA unctutyt|URL: http://www1.fips.ru/
HpOMBIIHJ'IGHHOfI COOCTBEHHOCTHY
Nudopmanmonnas cucrema - EnnHOe OKHO

URL.: http://window.edu.ru/
JIOCTYIa K HH(GOPMAIIMOHHBIM pecypcam

[Touckoras cucrema Axanemus Google (Google
Scholar)
HammmonansHas
undopmaiMonHo-ananutruyeckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHACKC HAYYHOI'O IIMTHPOBAHUS
DnekTpoHHas 0aza MEePUOAMYECKUX H3TaHUN
East View Information Services, OO0 «MIBUCy»
9 MaTepHaILHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIfA)

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayIUTOPUHM U TPOBEACHUS 3aHITUH JIeKHMOHHOro Tumna. OcCHalleHue:
MynbTUMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMALIUH.

VYdeOHble ayIMTOPHH ISl IPOBEICHHS Ta00PAaTOPHBIX padOT: XUMHUECKUE Ta00paTOPHH.
OcHamienne: XUMHUYECKHE PEaKTHBBI, XHMHUYecKas mocyna, JlaboparopHoe oOopynoBaHue,
Tabmuna «llepuoguueckass cucTeMa XMMHUYECKHUX DJIEMEHTOBY», [lmakaTel 1Mo TemMam pabodeii
IPOTPaMMBI.

VYdeOHble ayAWTOpPUU I TPOBEACHUS MPAKTHYCCKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJIS H TPOMEXKYTOYHOW aTTeCTaIUH.
Ocnamenue: Jlocka, MynTbTUMEIUIHBIN TPOSKTOP, IKPaH.

VY4eOHbIE ayAUTOPUH UIS BBITIOJTHEHUS KypCOBOTO IPOEKTUPOBAHUS, IMOMEUICHUS IS
caMoCTOsTeNIbHOU paboThl oOydatonuxcs. OcHamenue: IlepcoHanbHbIe KOMIBIOTEPHI C MTAKETOM
MS  Office, BeixomoM B  HWHTepHeT ® ¢ JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenne uIsi XpaHeHWsT W TPOPHUIAKTHYECKOTO OOCITY)KMBAaHUS  Y4eOHOTO
obopynoBanusi. OcHamenue: Ilkadpl n1s XpaHeHUs y4eOHO-METOAMYECKON JOKyMEHTAIUH,
ydeOHOro 000py/IOBaHHMS M YYEOHO-HAIVISIIHBIX MOcoOui, WHCTpyMeHTHI i peMOHTa
71a00paTOpPHOTo 000PYIOBAHUS.



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucummimbae «lIpoueccsl M ammaparbl XMMUYECKOM TEXHOJOTMW» MPEAYyCMOTpPEHA
ayIUTOpHAs U BHEAYAUTOPHAsI CAMOCTOSATEIbHAsI paboTa 00y4YaroXcs.

AynutopHas W BHeEayJUTOpHAas CaMOCTOsTENbHas paboTa CTYACHTOB MpEIroaaraet
MOJTOTOBKY K YCTHBIM OIlpocaM — OecesiaM o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUsM TI0 PA3IMYHBIM pacuéTaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX paboTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ilpumepnvlii nepeueHb 80NpPoCco8 Osi VCHIHbBIX ONpocos — beced no memam (3auema u
9K3aMeHa)

- OCHOBbL MeopuU nepeHoca KOIU4ecmea O8UNCEeHUs, MeNJombl, MACCHL.

- Tuopoounamuxa u euopoounamuieckue npoyeccvl. OCHOBHbIE YPABHEHUS OBUINCEHUS
JHcUOKocmetl, 2UOPOOUHAMULECKAST CIMPYKMYPA NOMOKO8.

- Teopus usuyeckoeo u MamemamuyecKko20 MoOeIUPOBAHUsI NPOYECCO8 XUMUUECKOU
MEXHONI02UU.

- [lepemewenue ocuoxkocmeti. Hacocvl: nopuwnesvie u yenmpobescrvie. Koncmpyrkyuu
HACOC08 0OBLEMHDIX, 0CEBbIX U CIPYUHDBIX.

- Pazoenenue scuokux u 2a308vix HeOOHOPOOHBIX CUCEM, NePeMeUUBAHUE 8 HCUOKUX CPeOax
(KOHCMpPYKYUuy OMCMOUHUKO8, uibmpos, yeHmpugye).

- Tennosvie npoyeccvl u annapamsl. OCHO8bI Meopuly nepedaiy meniomol, NPOMblULIEHHblE
Cnocobwsl nodsoda U omeodda MmMenjiomvl 8 XUMUHECKOU annapamype (KOHCMpPYKyuu
Menyi000MeHHUKOS, CYUUIIOK).

- Mexanuueckue npoyeccawi.

. Knnaccuukarus OCHOBHBIX MPOLIECCOB U aNIapaToB XUMHUYECKONW TEXHOJIOIHU

. AHanu3 ¥ pacuyer XMMHUUYECKOH anmaparypsl B XMMHUYECKOH TEXHOJIOTUU

. Ob111e MosoKeH!s 0 COCTaBICHUN MaTepUaIbHBIX U TEIIOBBIX OalaHCOB

. OcHOBBI TeXHUYECKOM ruapaBiauku. [Ipeamer u 3a1aun TeXHUUECKON THIPABINKU
. OCHOBHBIE CBOMCTBA KaleJIbHbIX XKUIAKOCTEN

. BHyTpeHHue CHIIbI )KUJKOCTH (MOJIEKYJISIPHBIE CUJIbI)

. Bsiskocth

. OCHOBHOE ypaBHEHHE TMAPOCTATUKH. Y paBHEHHE MOBEPXHOCTH YPOBHS

. 'mapocraTrueckoe 1aBjaeHNE B TOUKE TMOKOSIIEHCS KUIKOCTH U (hopMa MOBEPXHOCTH YPOBHS
10. Cuna ruspocTaTH4ecKoro JaBjiIeHUs Ha CTEHKY cocya

11. OcHOBBI TUAPOIMHAMUKHI

12. OcHOBHbIE ypaBHEHUS TMAPOIMHAMUKH

13. OcHOBHBIE KPUTEPUH I'MIPOAMHAMUYECKOTO 101001

14. YpaBHenus Diinepa A ABMKYIIEHCS KUAKOCTU

15. YpaBuenue bepnymnn

16. IToTepn Hanopa npu JBUKEHNUH PEATBHON KUIKOCTH B MIPSIMOJIMHEMHOM KaHaJle
17. Pe>xuMbl IBUKEHUS peaIbHON AKHUAKOCTU U MIOTEPU HAmopa

18. MecTHbIe COMPOTUBIICHUS TOTOKAM U pacyeT TPyOONpOBOIOB AJIsl TPAHCIIOPTA KUJIKOCTEH
19. Pacuet razonpoBoaos

20. McreyeHune )KUIKOCTH YE€pPE3 OTBEPCTUS, IITYLEPHI U BOJOCIVBBI

21. Ilepememienne xuakocreil. Hacocel

22. IlopuiHeBbIE HACOCHI

23. llenTpoOexHbIE HACOCHI

24. PoTanlnoOHHBIE HACOCHI

25. BUHTOBBIE HACOCHI

26. IInacTuHYaTBIE HACOCHI

277. BuxpeBble HacOCHI
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28. CtpyiiHble HACOCHI

29. I'azmudt (3paudr)

30. Pa3znenenue HEOJHOPOIHBIX CUCTEM

31. XapakTepucTuka JUCIEPCHBIX CUCTEM

32. I'paBUTALIMOHHOE OCAXKICHUE

33. Pacuet npou3BOIUTEIBHOCTH OTCTOMHUKOB

34. Annapatypa OTCTauBaHUsi KOKCOXHMHUYECKOTO IMPOU3BOJICTBA
35. dunbTpoBaHue

36. LlenTpoOexHOE OCAXACHUE U LEHTPOOEKHOE (PMIIBTPOBAHHE
37. TemnepaTypHOE MOJIE U TEeMIEPATypHbIA IPagUCHT

38. OcHOBHOE ypaBHEHHUE TEILIONEPEIaun

39. TemmonpoBOAHOCTh. Y paBHeHUE Dypbe

40. TertoBOE M3ITy4eHHUE

41.3akon Credana-boiapiimana

42. 3akon Kupxroda

43. B3auMHOE U3JIy4eHHE JIBYX Tell

44. JlyueucmnyckaHue ra3oB

45. Ilepenaya Temnsa KOHBEKIUEH

46. InddepenmansHoe ypaBaenne Oypre-Kupxroda

47. TeroBoe mmogodue

48. Tennmonepenaya

49. Tennmonepenaya Mpu MOCTOSHHBIX TEMIIEpaTypax TEIUIOHOCUTENEH
50. Tennonepenaya rnpu NepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEIEH
51. Koncrpykuust TemI000MEHHBIX annapaToB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHHTENbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX amapaToB
54. Pacuet TeruI000MEHHBIX allapaToB

Tembl 1abopamopHbvLx pabom:
Jlabopamopnas paboma Ne 1. « Onpeoenenue 633Kk0cmu HCUOKOCUY
Jlabopamopnas paboma Ne 2. « Pesxcumbvi 08UHCEHUSL HCUOKOCTIUY»
Jlabopamopnas paboma Ne 3. « Ocadcoenue meepovix yacmuy 8 HCUOKOCHmuU»
Jlabopamopnas paboma Ne 4. «'uopasnuueckue conpomusieHus 6 mpyoonposooax»
Jlabopamopnas paboma Ne 5. « Chamue xapaxmepucmux yeHmpoOei#cHo20 Hacoca»
Jlabopamopnas paboma Ne 6. « Tennonepedaua om H#CUOKOCMU K HCUOKOCHUY

IIpumepnvie 3adanus no memam ciedViouwux nPAKmMu4ecKux 3aHamuil
1. Ilpumenenue OCHOBHBIX YpaBHeHUl 2UOPOOUHAMUKU O paAcyéma 060pyO008aHUs YUaCmKA
n0002pesa UCXOOHOU cCMeCU PeKMUPUKAYUOHHOU YCMAHOBKU.
2. U3yuenue cxemvl peKmMuuUKAyuoHHOU YCMAHOBKU € Y4ACMKOM N0002Pe8a UCXOOHOU CMeCU U
onpeodenenue ee U3UKO-XUMUYECKUX XAPAKMEPUCTIUK.
3. Onpedenenue napamempos mpyo6onposooa u 060py00sanusi yuacmka noodocpeda UCX0OHOU
cmecu pekmupuUKayuoHHOU YCmaHoBKU.
4. Pacuem cmanoapmHoz2o KoxcyxompyoHo2o meniooOMeHHUKA OJi Npoyecca Hazpeda UCX0OHOU
cmecu peKmuuUKayuoHHOU YCmMaHoBKU.

10 2UuOPAGIUYECKOMY U MEeni080MYy pacyemy 000py008anus Y4acmra no0o2pesa ucCXo0Hol cmecu
PEKMUDUKAYUOHHOU YCMAHOEKU:

1. PacueT opreHTHPOBOYHOTO JraMeTpa TPyOOIpoBoia M BHIOOp CTAaHAAPTHOTO JHAMETPA
TpyOOIpOBOJA MO CIEAYIOIUM HCXOJHBIM JTAHHBIM: UCXOAHAS CMECh XJOpodopM - yKCycHas
kuciota; MmaccoBas noyist HK x,, = 0,26; pacxon cmecu G = 23300 kr/4; HauanpHasi TeMIiepaTypa
BOAsIHOTO mapa tjy = 160 °C; koHeuHas TemnepaTypa BoasHoro napa ty, = 160 °C; HaganpHas
TeMIeparypa cMecH ty, = 30 °C; KoHeuHas TemrepaTypa cMecH ty, =61 °C; maBieHue BOISHOTO




napa P,;=480000 I1a; reomeTpruueckas BbICOTa MOABEMA hyeqy = 21 M.

2. Pacu€r cKOpOCTH ABWIKEHHUS >KHIKOCTH M ONpEICICHUE pEeXUMa €€ JBHKCHHUS I10
CIICTYIOIIUM HMCXOJHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOPOGOPM - YKCyCHAsi KUCIIOTa; MaccoBas
noiist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHas TeMIEpaTypa BOJISHOIO Tapa tyy =
160 °C; koHeuHas Temmeparypa BoJsHoro napa t;, = 160 °C; HauanpHas TemnepaTrypa cMecH tyy =
30 °C; koHeuHas temmeparypa cMmecu tr, =61 °C; maBnenue BoasiHOoro mnapa Pp;=480000 Ila;
reOMEeTPHUYECKast BRICOTA MOIbeMa hyeoy = 21 M.

3. Pacuér ko3¢ dunnenTa ruapaBIundecKOro COMPOTUBICHUS 1O CICAYIOMIUM HCXOIHBIM
JTAHHBIM: MCXOJTHAsI CMECh XJIOpOPOpM - YKCcycHas kucioTa; MmaccoBast 1ot HK x. = 0,26; pacxon
cmecu G = 23300 kr/u; HavaimbHas TemIeparypa BoAsHOro mapa t;; = 160 °C; koHeuHas
Temreparypa BoAsiHoro napa ty, = 160 °C; HaganpHas Temneparypa cMecH try = 30 °C; koHeuHas
TeMmneparypa cMmecHu ty =61 °C; naBinenue BoasiHoro mapa Pp;=480000 Ila; reomerpuueckas
BBICOTA OABEMA hyeoy = 21 M.

4. Pacu€t k03 (HHUIIMEHTOB MECTHBIX COITPOTHBIICHHUH 1O CICIYIOIIMM UCXOTHBIM JaHHBIM:
UCXO/IHAs CMeCh XJI0po(dopM - yKCycHas kucioTa; maccoBast 1ot HK x, = 0,26; pacxox cmecu G
= 23300 r/4; HauanbHasl TeMIEpaTypa BOJSHOrO mapa t;; = 160 °C; koHe4yHass Temmeparypa
BOJsTHOTO Tapa ty, = 160 °C; HauanpHas Temiepatypa cMmecH try; = 30 °C; KoHeuHas TeMIiepaTypa
cMecH tr =61 °C; naBnenue BoasiHoro napa P,;=480000 Ila; reoMmerpuueckas BbICOTa MOIbEMA
Nreon = 20 M.
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5. Pacuér nonHoi nmotepu Hamopa B TpyOOIPOBOJAE IO CIEAYIOIIUM HCXOIHBIM JIAHHBIM:
UCXOJHAs CMECh XJI0podopM - yKcycHas kucioTa; MaccoBast 1oist HK x,, = 0,26; pacxon cmecu G
= 23300 r/4; HauanbHasl TeMIeparypa BoJsSHOro mapa t;; = 160 °C; koHe4yHass Temmneparypa
BOJSIHOTO 1apa t, = 160 °C; HayanpHas TemnepaTtypa cMecH try = 30 °C; koHeuHas Temneparypa
cMmecH ty =61 °C; maBnenue BoasiHOro mapa P,;=480000 Ila; reomerpuyeckasi BpICOTa MOIbeMa
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammapaTa Juis Ipolecca HarpeBa CMecH IO
CJICAYIOIIMM MCXOAHBIM JTaHHBIM: MCXOJHAsi CMeCh XJOpO(hOpM - YKCyCHasi KUCJIOTa; MaccoBas
noist HK xy = 0,26; pacxon cmecu G = 23300 kr/4; HavanbpHasi TeMIepaTypa BOJISHOTO Tapa tyy, =
160 °C; xoHeuHas Temneparypa BoasHOro napa ti, = 160 °C; HayanpHas TemnepaTrypa cMecH tr, =
30 °C; xoHeuHas temmeparypa cMmecH ty =61 °C; maBienue BoasiHoro mapa Py;=480000 Ila;
reoMeTpruecKasi BbICOTa MoAbeMa hreoy = 21 M.

Ipumepnoe 3adanue na Kypcosou npoekm:

MUWHUCTEPCTBO HAYKHN U BbICIIEI'O OBPA3OBAHUS PO

®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIO/)KETHOE OBPABOBATEJILHOE
VUPEXEHUE BBICIIIEI'O OBPABOBAHUS
«MATHUTOT'OPCKUU IT'OCYIAPCTBEHHbBIN TEXHUUYECKWI YHUBEPCUTET
UM. .. HOCOBA»

Kadenpa Metamnyprun 1 XUMUIECKHX TEXHOJIOTHHA

3AJIAHUE HA KYPCOBOI1 ITPOEKT
10 JTUCHOUIIJINHE «Hpoueccm H annapaTLI XI/IMI/I‘IGCKOI\/'I TCXHOJIOTUN»



Tema: «Pacuém oodopyoosanusa ywacmka nooozpesa ucxXoo0HOU cmecu peKmuuKkauyuoHHou
YCMAaHOoGKu»

Crynenry

Lenv pabomul:

['mapaBiaruecKuil ¥ TEIIIOBOM pacueT 00OPYAOBaHUS y4acTKa IMOJI0TPEeBa HCXOJIHOW CMECH
PEKTU(UKAIMOHHON YCTaHOBKHU.

3aoauu:

1. Pacuer ruapaBIMYecKUX COIMPOTUBIICHHUA B TPYyOONPOBOAE U BBHIOOP IEHTPOOEIKHOTO
Hacoca.

2. Pacder craHAapTHOTO KOXYXOTPYOHOTro ammapara s Ipoliecca HarpeBa HUCXOTHOU
CMECH.

Hcxoouvle oannble:

CMech: memanon - monyon

Maccosas nonst HKK x,,.. = 0,50

Pacxox cmecu G = 27000 xe/u

Hauvanpnas Temneparypa BoasHoro napa t;, = 150 °C
Koneunas temneparypa BoasiHoro napa t;, = 150 °C
Havanenas Temneparypa cmecu t,, = 25 °C
Koneunas temneparypa cmec 1y, =65 °C

Hasnenue BoasiHoro napa Pg,=480000 Ila
I'eomeTpuueckast BeICOTa MoabeMa N,y = 21 m

Cpok cnaun: « » 20 T
PykoBoauTens: / noueHT, k.1.H. lllyouna M.B. /
3anaHue MOTy4mIL: /CTyIIeHT TP. /

Marnutoropck, 20

Ilepeuens pexomendyemoii ntumepamypul 0 evinonnenusn KII:
1. ITaBaoB K.®., [Ipumepsl 1 3a1a4u 110 Kypcy MPOLIECCOB U aNapaToB XMMHUECKON
texHosoruu [ Tekct]. YuebHoe mocodbue amns By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (YueOuuku s By3oB. Crienr. JIuteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB MW.M. Pacuérel MammH ¥ anmapaToB XHMMHUYECKHX IPOU3BOACTB U
HedTenepepaboTku (mpumepsl U 3anaun) [Tekcr].: Yue6. mocoOue ans By3oB./ [Tanukapos U.1.,
PauxoBckuii C.B., [lonukapo C.M. - M.: Anspa-M. — 2008. — 270 c. (YueOHUKHU Ui BY30B.
Crent. JIutreparypa) - ISBN

Kypcoeoii _npoexm BbIONHAETCS 00YYaIOUIMMCS CaMOCTOSTENIBHO IO/ PYKOBOJCTBOM
npenojanatens. IIpu BBINOIHEHUU KypCOBOIO IpoeKTa OOy4aroIIMicsl JOJKEH MOoKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIIOM W IPYTUMH JUTEPATypHBIMU MCTOYHHKAMH, a
TaKkkK€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBATh U AaHAIU3UPOBATh (DAKTUYECKUH MaTepuan u
CaMOCTOSATENIBHO TBOPYECKHU €TI0 OCMBICIIUBAT.

B nauane u3ydyeHus] TUCIUIUIMHBI MpenojaBaTesb MpeyiaraeT oOydaromuMes Ha BbIOOD



nepevyeHb TeM KYPCOBBIX MPOEKTOB. OOyUalonMiicss CaMOCTOSATENILHO BEIOUPAET TEMY KypCOBOTO
npoekta. CoBmajZieHUE TEM KYPCOBBIX MPOCKTOB Y CTYIEHTOB OJHON Y4YeOHOW TpyNIbl HE
JIOITYCKaeTCsl.

[Tocne BbIOOpa TeMbl MpenojaBaTesb (GOPMYIUPYET 3aJaHHUE MO KYpCOBOMY IPOEKTY U
PEKOMEHIYET MEpPEUEHb JINTEPATYPhI Ui €€ BBINOJIHEHUS. VICKIIIOUNTEIbHO BaXKHBIM SIBJISETCS
UCIIOJIb30BaHNE HH(POPMAIMOHHBIX HUCTOYHHKOB, & UMEHHO cucTeMbl «/HTepHeT», 4TOo nact
BO3MOXKHOCTH 00y4JarouiumMcs 601ee MOTHO H3JI0KUTh MaTepral Mo BEIOPAHHOM UM TeMe.

B mnpomecce HamucaHus KypcoBOro MpoeKTa OOy4aromuiics JOKEH pa3o0paThCcsi B
TEOPETUYECKUX BOIPOCAX TEMBI, CAMOCTOSITENILHO NPOaHAIN3UPOBaTh IPAKTUUECKUIM MaTepual,
pa3o0paTh 1 000CHOBATH MPAKTUYECKUE MPETIOKEHUS.

[IpenonaBarensb, MpoOBEpUB PabOTy, MOXKET BO3BPAaTUTh €€ Ui JOpaOOTKH BMeECTE ¢
NUCbMEHHBIMU 3aMedyaHusiMH. CTyAEHT JOJDKeH YCTPAaHUTh TOJy4YeHHbIE 3aMEYaHUs B
YCTAHOBJICHHBII CPOK, TOCIIE Yero paboTa OKOHYATEIFHO OLIEHUBACTCS.

KypcoBoii ipoekT gomxkeH ObiTh odopmiieH B cooTBerctBuH ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekt (paboTa): CTpyKTypa, COAEp)KaHUE, OOIIMEe NpaBWiIa BBHINOJIHEHUS U
0o OpMIICHHUSY.

IIpumep 3anaHus Ha KypCOBOM IPOEKT IIPEACTABIICH BBILLIE.



IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI MPOMEKYTOUHOI aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(Mozy0) 3a ornpenesaeHHbINH epruoa 00yueHus (ceMecTp) U MPOBOAUTCS B popMe 3aueTa U 9K3aMeHa, 3alllUThl KypCOBOTO IIPOEKTA.

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [Inanupyemsle pe3yabTaThl 00y4EHUS U OLIEHOYHBIE CPEJICTBA AJIsi POBEACHUS MPOMEKYTOUYHON aTTeCTallUU.
0) [Topsimok MpoBeACHUS TPOMEKYTOUHOHN aTTECTAINH, I0KA3ATEeIN U KPUTEPHUH OIICHUBAHMSI.

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 MPOBECACHHUE TEXHOJOINIECCKOI'0O MmMpouecca, uCnmoJab30oBaTb TEXHHYECCKUE CPEACTBA AJIA KOHTPOJIsA
mapamMeTpoB TEXHOJIOI'HYE€CKOI0 1mmpoimecca, CBOMCTB ChIPpbA U TOTOBOM MNPOAYKIUH, OCYIHECCTBJIATD UBMCHCHUE NTAPAMETPOB TEXHOJOTHYIECCKOI'0
npouecca npu MBMCHEHHH CBOMCTB CbIPpbA

OIlK-4.1 Ornpenenser TeXHUYECKHUE CPEACTBA Ha Teopemuueckue eonpocwi:

MIPOM3BOJICTBE /7Sl O0eCTIeUeHuUs Krnaccudukaiys OCHOBHBIX MPOIECCOB U anmapaToB XUMUYECKON TEXHOJIOTHI
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacuyeT XMMHUYECKOH anmapaTypsl B XMMHYECKOH TEXHOJIOTUU

OO01111e IoJI0KEeHUsI O COCTABJIEHUU MaTepUalIbHBIX U TEIUIOBBIX OalaHCOB
OcHOBBI TeXHHUUECKOH ruipaBiIuku. [IpenMeT u 3a1aui TEXHUYECKOUN THIPABINKH
OCHOBBI THIPOMTHAMHUKHI

OcHoBHbIE YpaBHEHUS TUAPOAMHAMUKHI

OCHOBHBIE KPUTEPUHU THIAPOAMHAMHIECKOTO OO0

Pexxumbl IBUKEHHS peaIbHOM JKUKOCTH U IOTEPHU HATOpa

MecTHBIE CONTPOTUBIICHUS MIOTOKAM M pacdeT TPpyOOIpOBOAOB IS TPAHCIIOPTA
KUAJIKOCTEN

10. Pacyer ra3ompoBo10B

11. UcTedeHue XUIKOCTH Yepe3 OTBEPCTHS, MITYIEPHI U BOJIOCIUBHI

12. Tlepememenue xuakocTeir. Hacochr

CoN~LNE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

13. Pa3neneHure HEOAHOPOIHBIX CHCTEM

14. XapakTepucTika JUCIIEPCHBIX CUCTEM

15. I'paBuTanInOHHOE OCAXKIACHUE

16. PacueT npon3BOAUTEIBHOCTH OTCTONHHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHYECKOI'O IPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOE)KHOE OCAXKICHHUE U ICHTPOOSKHOE (QHUITBTPOBAHKE

20. TemneparypHoe 10JIe U TEMIIEPATYPHBINA I'paiueHT

21. TenmoBoe mogobue

22. Tenonepenaya

23. Terutonepeaya Mpy MOCTOSIHHBIX TEMIIEpaTypax TEIUIOHOCUTENEH
24. Terutonepeaya Npu NEPEMEHHBIX TEMIIEpaTypax TeMJIOHOCUTENIEH
25. KoHCTpyKIHs TeTII000MEHHBIX arnapaToB

26. TpyOuatble TEINIO0OMEHHUKN

27. CpaBHUTEIbHAS XapaKTEPUCTHKA TETNIOOOMEHHBIX aIlapaToB

28. Pacuer Tern000MEHHBIX anmnapaToB

OIIK-4.2

OneHuBaeT U KOHTPOJIUPYET MapaMeTphl 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

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

WHIUKaTOpa
Hasnenue BoasiHoro napa P, =480000 Ila
I'eomeTpuueckast BeicoTa moabeMa N,p, = 21 m
OIlK-4.3 [Iporuo3upyer u peryaupyer u3BMeHEHUE Ilpumepnvie npakmuueckue 3a0anusn:

napamMeTpOB TEXHOJOTMYCCKUX ITPOLECCOB
B 3aBUCHUMOCTH OT CBONCTB ChIpbi

1. PacuéT cCKOpOCTH IBUKCHHUS KUKOCTH U ONPEACIICHUE PEXKUMA €€ IBUKCHHS 110
CJIEYIOIIUM UCXOIHBIM JAaHHBIM: UCXOJHASI CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTA;
MmaccoBast oyt HK xy, = 0,26; pacxon cmecu G = 23300 kr/4; HadabHas TeMIiepaTypa
BozsiHOTO Mapa tj; = 160 °C; koneuHnas remmneparypa BoasiHoro napa ty, = 160 °C;
HavaibHas Temreparypa cMmecH tr, = 30 °C; koHeuHast Temneparypa cmecu th, =61 °C;
naBieHue BoasHoro mapa Py,=480000 ITa; reomeTprueckas BEICOTa MOABEMA Npeoy = 21M.
2. Pacuér ko3 punmenTa ruipaBInIecKOro CONPOTUBIICHHSI 110 CIICTYIOIIUM UCXOTHBIM
JAaHHBIM: UCXOJHAsI cMeCh XJIOpohOopM - YKCyCHast KucioTa; maccoBasi 10yt HK Xy =
0,26; pacxox cmecu G = 23300 kr/4; HauanbHAs TEMIIEpaTypa BoAsiHOTO T1apa t, = 160
°C; koHeuHas TemnepaTypa BoasHoro napa t, = 160 °C; HayanbHas Temmneparypa cMecu
toy = 30 °C; koHeuHas Temrieparypa cmecH tr, =61 °C; naBieHne BOASHOTO Tapa
P.n=480000 ITa; reomeTprueckas BbICOTa MOAbEMA Nreoy = 21 M.

3. Pacuer cTangapTHOTO KOXKYyXOTpyOHOTO arapara JJis MpoIiecca HarpeBa CMeCH Io
CJIETYIOIIUM UCXOIHBIM JAaHHBIM: UCXOJHASI CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTA;
MmaccoBas oyt HK x,, = 0,26; pacxon cmecu G = 23300 kr/4; HadaibHas TeMIIepaTypa
BozsiHOTO Tapa tj; = 160 °C; koneuHas Temmneparypa BoassHoro napa ti, = 160 °C;
HavaibHas Temrieparypa cMmecH b, = 30 °C; koHeuHast Temneparypa cmecu th, =61 °C;
naBiieHue BosiHOTO mapa Py,=480000 I1a; reomeTpuueckas BbICOTa MOABEMA Nieoy = 21M.




0) Ilopsaoxk mnpoBedeHHs TPOMEXKYTOYHOH AaTTeCTAIMH, MOKA3aTeJId M KpPUTEpUHU
OlLleHUBAHUS:

IIpomexxyTounass arrecrtauuss no aucuuiuinHe «lIpomeccel W ammaparsl XUMHUYECKOMN
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCS 3HAHUH, U TPAKTHYECKUE 3aJaHHs, BBISIBISIFOIINE CTETICHh C(HOPMHUPOBAHHOCTHU
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
OwmiieraM, KaKIbId M3 KOTOPBIX BKIIOYACT 2 TEOPETHUYECKUX BOIPOCA M OJHO IMPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— HA OLICHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

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

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTA KOMIIETCHIIMH: B XO0JI¢ KOHTPOJIBHBIX MEPONPHSITHN
JOMYCKAlOTCA OIIMOKU, MPOSBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWU 3HAHHUSAMH U
YMEHHSIMH TPU X MIEPEHOCE HA HOBBIE CUTYALIUU.

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

— Ha OIICHKY «HeY/OBJIeTBOPUTENbHO» (1 Oamt) — oOyuaronuiicss He MOXET MMOKa3aTh
3HaHHWS HAa YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(HOpMAIMU, HE MOXKET IT0Ka3aTh
MHTEJJIEKTYaTbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1ad.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

- 17151 TIOTYYEHHUSI «3a4menoy 10 TUCIUTUTMHE 00yJaronuiics JOJHKEH MoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEACHHUS W OOBSCHEHHS MH(DOPMAINH, WHTEIUICKTYAIbHBIC HABBIKH PEIICHUS
MPOCTHIX 3a7a4;

- JUIA TIONyYeHUS «He3aumeHo» TO JUCIUIUITMHE OOYyJaIONIUiiCsS HEe MOXET I0Ka3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEJICKTYaTbHbIC HABBIKU PEIISHUS MPOCTHIX 33]1a4.

KypcoBoil MpOEKT BBINOIHACTCA IOJ PYKOBOJICTBOM IIPENONABATENs, B IPOLECCE €€
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmupsis 3HaHUSA, MOJTYYEHHbIE IIPU M3ydeHUH Kypca «lIpomeccsl m anmaparbl XMMHUYECKOMN
TeXHOJIOTUM». [IpyU BBIOTHEHHH KYpPCOBOTO MpPOEKTa OOy4aroIIMMCs IOJDKEH IOKa3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MaTepHUaIOM U JIPYTMMH JHUTEPaTypHbIMH HCTOYHHMKAMH, a
TaKKe BO3MOXHOCTb CHUCTEMAaTH3UPOBaThb MW aHAIM3UPOBATh (aKTUYECKH Marepuan u
CaMOCTOSITENIBHO TBOPYECKH €I0 OCMBICIIMBATD.

B mnpouecce HammcaHus KypcOBOTrO IpOeKTa OOy4aroIIMHCs TOJDKEH pa3o0paTrhCcsl B
TEOPETUYECKHUX BOIPOCaxX U30paHHON TEMBbI, CAMOCTOSTEIBHO TPOAHAIU3UPOBATh TIPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUYECKHUE MTPETIOKEHUS.

IToxa3aTenn U KPUTEPHH OLCHHBAHUS 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



o0BsicHeHUs1 MH(OpMAIMKM, HO M HMHTEUICKTyaJbHbIC HABBIKM peIICHHs NpobjieM u 3ajad,
HAXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPOOJIeMaM, OLEHKU 1 BHIHECEHUSI KDUTHUECKUX CY)KJICHUMH;

— Ha OILICHKY «Xopomo» (4 6amia) — paboTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBAaeT 3HAHHUS HE TOJIBKO HA YPOBHE BOCIPOU3BEACHUS U OOBSCHEHUS
uHpOpPMaLMK, HO M HMHTEIJICKTYaIbHbIE HABBIKM PEIICHHS NpoOiIeM M 3a/1ady, HaXOXKIACHUS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OLIEHKY «Y/0BJIEeTBOPUTEIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJjaHueM, OOy4aroUIMiicsl MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHHS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeY10BJIeTBOPUTEIbLHO» (2 0aruia) — 3a1laHue IpernoaaBaresis BHIIOIHEHO
YaCTUYHO, B MPOIIECCE 3aMUTHI PaObOThI OOYJAIOIIHIACS TOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS [TOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (1 0amn) — 3aaHue NnpenogaBaTelis BbIIOIHEHO
YaCTUYHO, OOYYaloIIMiiCs HE MOKET BOCHPOU3BECTH U OOBSICHUTH COJECpKAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1a4H.



