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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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




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:

OO1ast XuMHYeCKas TEXHOJIOT U

Opranuueckasi XuMus

TexHuueckas TEpMOJAMHAMUKA U TETUIOTEXHUKA

TexHonorus orHeynopos

Konnongnas xumus

dusuka

dusnueckas XUMH

Maremartuka

HaueprarenbHasi reoMeTpust 1 KOMIIbIOTEpHas Tpaduka

OO6m1ast 1 HeOpraHMUYeCKask XUMHSI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

MaccooOMeHHBIE TPOIIECChl XUMHUYECKON TEXHOIOT U

[IpoekTHas AesATETLHOCTD

[ToaroroBka K ciaye v craya rocyAapCTBEHHOI 0 3K3aMEHa

[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
=
Pazzen/ Tema 2 (B akan. uacax) £ Brn y KOHTPOIIA Kox
> 3 © | camocrosTeNBHOU | ycIeBaEMOCTH U
JTACIUTUTAHBI R S .. | koMnereHum
0 & padoThI MIPOMEKYTOYHOM
na6. | mpaxr. | €8
Tlex. . 1 28 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. Paznen 2
- CAMOCTOSITEIIbHOE
H3yueHHEe y4eOHOU
JUTEPaTyphl; Craua
2.1 TugpoauHamuka W PaTypsl, A .
- ohopmieHUe KOHTPOJIBHON
THAPOZMHAMHUICCKHC KOHTPOJILHOM a00TBI, YCTHBIN
MPOLIECCHI. OcHOBHbIE a%omr p on oc"}; aua OIIK-4.1,
YpaBHCHHUS neuwxenus| 3 | 0,5 6/211 | 1/0,511 | 32 p > poc; ¢ " OIIK-4.2,
. - opopmiieHHE U JlabopaTopHoii
JKUJIKOCTEH, OIlK-4.3
MOATOTOBKA K pabotsr Ne 1,
THIPOJMHAMUYECKAsT
CTpYKTYPa HOTOKOB 3aIuTe KOHTPOJIb
4 JlaGoparopHoit BhinosiHeHus KIT
paboter Ne 1
- BeimostHeHue K11
HWroro no pazneny 0,5 6/211 | 1/0,511 | 32
3. Paznen 3




- CaMOCTOSATCIIBHOC

3.1 Teopus ¢usnveckoro H3yueHHe y4eOHOn Cnaua
u MaTEMaTHYECKOTO JUTEPATYPBI; KOHTPOJIBHOH OIIK-4.1,
MO/JICITUPOBAHUS 0,5 15 - oopmiIeHHE paboThI, yCTHBIN OIlK-4.2,
MPOLECCOB  XMMUYECKOH KOHTPOJILHOU OIIPOC; KOHTPOJIb OIIK-4.3
TEXHOJIOTHH paboTsI, Beimonaerns KI1
- BeinosHeHue KII
HUroro no pazaeny 0,5 15
4. Pazpmen 4
- CAMOCTOSITEIIFHOE
n3ydeHue yueOHoH
4.1 [epememenue TRCPATYPET, Caasa .
. ; - ohopmenue KOHTPOJIBHOM
JIIKOCTCH. Hacocer KOHTPOJIBHOM a0O0Tbl, YCTHBIN
MIOPIIHEBEIE u aI%OTH‘ p on oc"}c/ ava OIIK-4.1,
LHEHTPOOCIKHBIE. 1 |4/1,81 0,5 54,2 P ’ poc, cnada OIIK-4.2,
- opopmiieHUE U JlaGopaTtopHoit
Kouctpykiuu HACOCOB OIlK-4.3
. MMOJIrOTOBKA K pabotsr Ne 2,
OOBEMHBIX, OCEBBIX |
CTpyHHBIX 3ammre KOHTPOJIb
JlaGopaTopHoit BemoHeHns: KIT
pabotsr Ne 2
- ermonHeHne K11
HWroro no pazneny 1 |4/1,81 0,5 54,2
5. Paznmen 5
- CAMOCTOSITEIIbHOE
5.1 Paznenenue XUOKUX U nByHeHne YqEG}.IOH Chada o
FA3OBBIX  HEOHOPOIHbIX JIUTEPATYpBI; KOHTPOJIbHOM OIIK-4.1,
0,5 25 - opopmIIeHHE paboThI, yCTHBIN OIIK-4.2,
CHCTEM, IIepeMelINBaHHe . .
B FKILIKHX CDENAX KOHTPOJIbHOM OMPOC; KOHTPOJIb OIlK-4.3
A pea paboTsr; BomoHeHns1 KI1
- BeimosHeHue KI1I
HWroro no pazaeny 0,5 25
6. Paznen 6
6.1 TernoBble mpoLECCH U
TEH§OTH T OMLIH.IJE)eIfHBIE 0.5 0,5/0,511) 50 yJII/ITC az bI, KOHTPOTIE OIIK-4.2,
- 1P PATYPEL, BoimosiHeHust KIT OIlK-4.3
cnoco0Obl  moaBoAa M BeinosHeHue KI1
0TBOJA TETIIOTHI B
Hroro no pazneny 0,5 0,5/0,51| 50
7. Pazmen 7
CamocTtosTenbHoe | YCTHBIH ompoc,
o OIIK-4.1,
7.1 MexaHndeckue M3y4YeHHne yaeOHOH KOHTPOJIb
0,5 21,7 OIIK-4.2,
ITPOLIECCHI JUTEPATYPHI; BoinosHeHus KII,
OIlK-4.3
eimonHerne KI1 3amuta KI1
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. PopMbl 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 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 ~ 00pa30oBaTeNbHBbIC  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 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 npeanonaaraeT 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 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. KoHcTpyrpoBaH#e U pacyeT 3JeMEHTOB XUMHYECKOro obopynoBanus: yueonuk / U. 1.
[Mouukapos, C.1. ITonukapos. - Mocksa : Anbda-M, 2010. - 382 c.: ui1.; 60x90 1/16. (nepermier)

ISBN 978-5-98281-174-5 - Tekcr : JJIEKTPOHHBIH. - 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 :
anekTpouubit. - URL: https://new.znanium.com/catalog/product/496993 .

B) MeToanyeckue yKazaHus:
1. T'mapomunamuka u Teruonepenada: npaktukym / A.B.I'opoxoB. MarHuroropck:
N3n-Bo MarauToropck. roc. Texs. ya-ta um. I.11.Hocosa, 2017. 59 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammuoe o0ecnneyenne

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 |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip CcB000JTHO pactpoctpansemoe [10 0EeCCPOYHO




|[FAR Manager |[cBoGomro pacmpoctpansiemoe] OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca CchplIKa
JICKTPOHHEIE pecypent OubmoTekn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I''". HocoBa
Poccuiickas  T'ocynapeTsentas — OUOMMOTEKA. e/ rsl.ru/ru/readers/catalogues/
Karanoru

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yUpEKICHAE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IIPOMBIIUICHHON COOCTBEHHOCTH)
Nudopmanmonnas cucrtema - EnmHOe OKHO
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcam
[Touckosas cuctema Axanemus Google (Google
Scholar)
Hanuonanpaas
undopmanMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHJIEKC HAYYHOTO ITMTHPOBAHUS
DOnekTpoHHass 0a3a TEPHOAWYCCKHUX W3aHUI
East View Information Services, OO0 «MIBHUCy»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIf)

URL.: http://window.edu.ru/

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayJUTOPUU [UIS TIPOBEICHHS 3aHSATHH JIeKIMOHHOro Ttumna. OcHaleHue:
MynbTUMEINITHBIE CPEICTBA XPAaHEHHUS, IEPEIauH U MPEICTaBICHI HHPOPMALIH.

VY4eOHblE ayAUTOPUM JUIsl  TPOBEICHHS J1abOpaTOPHBIX  PabOT: XHMHYECKHE
naboparopun. OcHameHne: XHUMHUYECKHE PEaKTHBBI, XUMHUYecKas mocyna, JlaboparopHoe
obopynoBanue, Tabnuna «llepuomuueckas cucreMa XMMHYECKHX 3JEMEHTOBY», Ilmakarel 1o
TeMaM pabodei IPOrpaMMBI.

VY4yeOHble ayIUTOPUM Ul NPOBEIEHUS MPAKTHUECKUX 3aHATHM, TIpPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAI[Mi, TEKYIIErO0 KOHTPOJS H TIPOMEXKYTOYHOW aTTeCTaIUH.
Ocnamenue: Jlocka, MyTbTUMETUIHBIN TPOEKTOP, IKPaH.

VY4eOHbIe ayTUTOPHUU JIJIsI BHITIOJHEHHS] KYpPCOBOTO NMPOEKTUPOBAHHUS, TIOMEIICHHS ISt
CaMOCTOsTeNIbHON paboThl 0Oydatonuxcs. OcHaienue: IlepcoHaibHbIe KOMITBIOTEPHI C TAKETOM
MS  Office, Beixomom B  MHTepHET ©W ¢  JOCTYIOM B  3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
obopynoBanusi. OcHamenue: Ilkader g XpaHeHUs yueOHO-METOIUYECKON TOKYMEHTaIluH,
ydaeOHOro O0O0OpyJIOBaHUS M Y4eOHO-HATMSAMHBIX TocOoOMH, WHCTpyMEHTHI Uil peMOHTa
71a00paTOPHOTo 000PYIOBAHUS.



Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo nucrummae «lIporeccsl W ammaparthl XMMHYECKOW TEXHOJOTHH» IMPEIyCMOTpPEHA
ayJIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSTEIbHAs pad0Ta 00yJarOIUXCs.

AynuropHas ¥ BHEAyJIMTOpHAas CaMOCTOsATEIbHas paboTa CTYAEHTOB MPEANOJaract
MMOATOTOBKY K YCTHBIM OIIpOCaM — 6eCCI[aM IO JIMTCPATYPHBIM UCTOYHUKAM U WHAWBUAYAJIbHBIM
3aJlaHUsIM TI0 Pa3JIMYHBIM pacyéraM Ha MPAKTHYECKUX 3aHATHSAX M JIAOOpATOpHBIX paboTax, a
TaKXe BBIMOJIHEHUE KYPCOBOTO MTPOCKTUPOBAHHSI.

IIpumepnviii nepeueHb 80NpPOCo8 O VCMHBIX ONpOco8 — beced nO memam (3auema u
9K3aAMEHA)

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

- Tuopoounamuxka u eudpoounamuyeckue npoyeccol. OCHOBHblE YPABHEHUS OBUICEHUS.
HcUOKocmell, 2UOPOOUHAMUYECKAST CIMPYKMYPA NOMOKO8.

- Teopusi usuueckoeo u mamemamuyecKko20 MOOeIUPOBAHUsT NPOYECCO8 XUMUYECKOU
MEXHONI02UU.

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

- Pazoenenue socuokux u eazo8vix HeOOHOPOOHBIX CUCEM, NepeMeusanue 8 HCUOKUX CPpeoax
(KOHCMPYKYuy OMCmMoUHUK08, uibmpos, yeHmpugye).

- Tennoswvie npoyeccol u annapamsl: OCHO8bI MeOPUU nepedaiu meniomol, NPOMbIULIEHHbIE
cnocobvl noogoda u omeodda MmMenjiomsl 8 XUMUYECKOU annapamype (KOHCMpYKyuu
Meni000MeHHUKO8, CYUUIOK).

- Mexanuueckue npoyeccawi.

. Knmaccu¢ukanust OCHOBHBIX MPOILIECCOB U aNlapaToB XUMHUECKOW TEXHOJIOTHH

. AHanu3 ¥ pacyeT XMMHUYECKOH anmapaTypsl B XMMHYECKON TEXHOJIOTUN

. O61re noyIoKeHNs 0 COCTABJIEHUH MaTepuaibHBIX U TEIIOBBIX OallaHCOB

. OCHOBBI TEXHMUYECKOM ruApaBiauku. IIpeamer u 3a1aun TeXHUYECKON THAPABINKH
. OcHoBHEBIE CBOMCTBA KaNeJIbHBIX KUIKOCTEMN

. BHyTpeHHHe cuiIbl )KUKOCTH (MOJIEKYIISIPHBIE CHJIbI)

. Bazkocth

. OCHOBHOE ypaBHEHUE THIPOCTATUKHU. Y PABHEHUE MIOBEPXHOCTH YPOBHS

. 'mapocraTuueckoe TaBjaeHHE B TOUKE MOKOSIIIEHCS )KUJIKOCTH U popMa MOBEPXHOCTHU YPOBHS
. Cuita THIpOCTaTUYECKOT O AABJIEHHUS HA CTEHKY COCya

. OCHOBBI THJIPOJIUHAMUKHI

. OCcHOBHBIE ypaBHEHUS THIPOAUHAMUKHI

. OCHOBHBIE KPUTEPUU THIPOAUHAMUYECKOTO MOJ00uUS

. YpaBHeHus Dilsiepa Uil IBUKYILLENCS )KUIKOCTH

. YpaBHeHue beprymm

. IloTepu Hanopa npu IBMKEHUU PeaIbHON KUIKOCTH B IPSIMOJIMHEHHOM KaHaJle
. Pexxumbl BUKEHUSI pealibHOM JKUKOCTH U IOTEPH HAIopa

. MecTHBIE CONTPOTHBIIEHUS IOTOKaM | pacyeT TPyOOIpOBOJOB Il TPAHCIIOPTA SKUIKOCTEH
. Pacuer razonpoBooB

. McTedeHne )KUIKOCTH Yepe3 OTBEPCTHS, IUTYLEPH! U BOIOCINBbI

. Ilepememenue xxuakocreid. Hacocsl

. [lopuiHeBblie HacOChI

. LlerTpobesxHbIE HACOCHI

. PotanionHelie Hacochl

. BunTOBBIE HacOCHI

. IImacTruHUaTBIE HACOCHI

. Buxpesble 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 KOKCOXHMHMYECKOTO 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. TentoBoe n3nyuyeHue

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. Tennmonepeaaya Npu MOCTOSHHBIX TeMIEpaTypax TEMJIOHOCUTENEH
50. Tennonepenaya rnpu NepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEIEH
51. Koncrpykuust TemI000MEHHBIX annapaToB

52. Tpybuatbie TETII00OMEHHUKH

53. CpaBHHTENbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX amapaToB
54. Pacuet TeruI000MEHHBIX alapaToB

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

IIpumepHvie 3a0anus 051 KOHMPOILHOU PAOOMbL:

1. PacueT opueHTHPOBOYHOTO JUaMETpa TPyOOmpoBOIa U BEIOOP CTAaHIAPTHOTO AUaMETpa
TpyOOIIPOBOJIa TIO CIAEAYIOIIMM HCXOAHBIM JAHHBIM: HCXOJHAs 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. Pacyér CKOpOCTH ABWKEHHUS >KUAKOCTH W ONpPEAENICHHE pEeKUMa €€ IBUKEHUS II0
CJIEYIOIIMM MCXOJHBIM JaHHBIM: MCXOAHAsi CMECh XJO0podOpM - YKCYyCHAsl KUCIIOTa; MaccoBas
nonst HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIEpaTypa BOASHOTO mapa ty, =
160 °C; xoHeuHas TemnepaTypa BoAsSHOro napa ti, = 160 °C; HayanbHasg TeMneparypa CMecH toy =
30 °C; koHeuHas temmeparypa cMmecH ty =61 °C; naBienue BoassHoro mapa Py,=480000 Ila;
reoMeTpUUecKasi BEICOTa MoabeMa hreoy = 21 M.

3. Pacuér xorddumnmenta rugpaBINIeCKOro COMPOTUBICHUS MO CIAEAYIOUIUM HUCXOTHBIM
JAHHBIM: 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
TeMnepaTtypa BoAsHOro napa ti, = 160 °C; HauasnibHas TemnepaTtypa cMecH try = 30 °C; koHeuHas
Temneparypa cMmecu ty =61 °C; naBnenue BonsHoro napa P,,=480000 Ila; reomerpuueckas
BBICOTA OBbEMA hyeoy = 21 M.

4. Pacuét K02 HUIIMEHTOB MECTHBIX COMPOTHUBIICHUH TIO CIEAYIOIINM HCXOJHBIM JTaHHBIM:
UCXOJHAsi CMECh XJI0podopM - yKcycHas kucioTa; MaccoBas qoist 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 tyy = 30 °C; KoHeyHas TeMnepaTrypa
cMmecH ty =61 °C; naBnenue BoasiHoro mnapa P,;=480000 Ila; reomerpuueckasi BpicOTa MOIbeMa
Nreon = 20 M.
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5. Pacuér moiHOM moTepu Haropa B TPyOONpPOBOJE IO CICIYIONTUM HCXOJHBIM JIAHHBIM:
UCXO0/IHAs CMeCh XJI0po(opM - YKCycHas kucioTa; maccoBast 1ot HK x,, = 0,26; pacxox cmecu G
= 23300 kr/4; HayaybHAs Temreparypa BoJsHOro mapa tjy = 160 °C; xoHe4Has Temreparypa
BOJsIHOTO Tapa ti, = 160 °C; nauanpHas TeMmiiepatypa cMmecu try; = 30 °C; koHeuHast TeMIiepaTypa
cMecH tr =61 °C; naBnenue BoasiHoro napa P;=480000 Ila; reomerpuueckas BbICOTa MOIbEMA
Nreon = 20 M.

6. Pacuer crangapTHOro KOXyXOTpyOHOro ammapara Jyisi Ipolecca HarpeBa CMECH IO
CJICTYIOIIIMM HMCXOJHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOPO(GOPM - YKCYyCHAsi KUCIIOTa; MaccoBas
nonst HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIEpaTypa BOASHOIO mapa tyy; =
160 °C; koHeuHas Temmeparypa BoasHoro napa ty, = 160 °C; HauanpHas TemnepaTrypa cMecH tyy =
30 °C; koHeuHas temmeparypa cMmecH ty =61 °C; naBinenue BoasHoro mapa Py,=480000 Ila;
TreOMETPHYECKast BRICOTA TOIbeMa hyeoy = 21 M.

HDHM@DHO@ 3a0anue Ha KVDCOSOZZ NpPoOeKn.

MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUNS PO

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIXOJIDKETHOE OBPA30OBATEJIBHOE
YYPEXAEHHUE BBICILIET'O ObPA3OBAHUMA
«MATHUTOIOPCKUI T'OCYJJAPCTBEHHBIM TEXHUUECKU YHUBEPCUTET
M. I'1. HOCOBA»

Kadenpa merannypruu 1 XUuMHYECKHX TEXHOJIOTHHA

3AJIAHUE HA KYPCOBOI ITPOEKT
110 JZUCITUITIINHEC <<HpOIIeCCLI H annapaTLI XHMI/IIIGCKOP'I TEXHOJIOTUN))

Tema: «Pacuém obopyoosanusn yuacmka nooozpeea UCXO0OHOU cMeCU PeKmUpUKayuoHHou
YCMAaHOEKU»

Crynenty

Lenv pabomui:

['unpaBnuyecKuii U TEIIOBOM pacyeT 00OpyIOBaHUS yUacTKa MOAOTPEeBa UCXOIHON cMecH
PEKTHU(PUKAIIMOHHON YCTAHOBKH.

3aoauu:

1. Pacder rumpaBIudecKUX COMPOTUBIECHHUN B TPYOONPOBOAE M BHIOOP HEHTPOOEKHOTO
Hacoca.

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

Hcxoonvie dannvie:

Cwmeck: memanon - monyon



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

Pacxox cmecu G = 27000 xz/u

Havanshas Temnepatypa BoasHoro napa t;, = 150 °C
Koneunas temmniepaTtypa BoasHoro napa t;, = 150 °C
Havansnas Temneparypa cmecu t,, = 25 °C
Koneunas temriepatypa cmecu t,, =65 °C

Hasnenue BoasiHoro napa Pg,=480000 Ila
['eomeTpuueckast BeICOTa moabeMa N, = 21 m

Cpok cnaum: « » 20 T
PykoBoauTenb: / monieHT, K.T.H. lllyouna M.B. /
3aaHue MOTydwIL: /CTyIIEeHT TP. /

Marnutoropck, 20

Ilepeuenv pexomenodyemoi 1umepamypol 011 evitnonnenus KII:
1. ITaBaoB K.®., [Ipumepsl u 3a/1a4M 10 KypCy MPOLIECCOB U aNIMapaToB XMMHUECKON
texHojoruu [ Texct]. YaeoHoe mocodue mist By3oB /[1aBnos K.®., Pomankos I1.T"., Hockos A.A. .
-M., Jloroc, 2006, 575 c. . (Yuebnuku nmns By3oB. Creu. Jluteparypa) - ISBN 5-7718-0224-9

2. IlanuxapoB MW.U. Pacuyérel MammH ¥ anmapaToB XHMHUYECKHX IPOU3BOACTB U
HedTenepepaboTku (mpumepsl u 3agaun) [Tekcr].: Yue6. mocobue misa By3oB./ [lanukapos 1.1,
Paukosckuii C.B., Ilonukapos C.U. - M.: Ansda-M. — 2008. — 270 c. (YueOHHUKYU 1) BY30B.
Creu. Jluteparypa) - ISBN

Kypcosoii _npoexm BBHIONHAETCSI OO0YYaIOUIMMCS CaMOCTOSITEIIBHO IO/ PYKOBOJCTBOM
npenoaBarens. [Ipu BBIMOIHEHUH KypCOBOTO MPOEKTa OO0YYArOIIUICS JAOJDKEH MOKa3aTh CBOE
yMeHHe padoTaTh C HOPMATHUBHBIM MaTEpHUaIOM U JIPYTHMH JUTEPATypHBIMU HCTOYHHKAMH, a
TaKkK€ BO3MOXKHOCTh CHCTEMATH3UPOBAaTh W AHAJIM3UPOBATh (DAKTHUSCKUW MaTrepuan |
CaMOCTOSITENIbHO TBOPYECKH €T'0 OCMBICITHBATb.

B navane m3ydeHUs MUCIUIUIMHBI MPETOoaBaTellb NpeyiaracT 00yJaromuMcs Ha BBEIOOD
nepeyeHb TeM KypCOBBIX TPOEKTOB. OOyJarOmIUiicss CaMOCTOSTENILHO BEIOUPAET TEMY KYpCOBOTO
npoekta. CoBmaJieHHE TEM KYpPCOBBIX IMPOCKTOB Yy CTYACHTOB OJHOW YYeOHOW TpyNIBl HE
JIOTTYCKaeTCsl.

[Tocne BbIOOpa TEMBI MpemoaaBarTesb (HOPMYIUPYET 3aJaHue 0 KypCOBOMY MPOEKTY U
PEKOMEHIyeT TMepedyeHb JINTEPATyphl AJIs €€ BBIMOIHEHUs. VICKITIOUUTENbHO BaXKHBIM SIBIISIETCS
UCIIOJIb30BaHNE WH(OPMAIMOHHBIX HCTOYHHKOB, a MMEHHO cHCTeMbl «HTepHET», 4TO macT
BO3MOXKHOCTh O0y4aronumcs 6oiee moJIHO U3JI0KUTh MaTepHal Mo BEIOpAaHHOW UM TeMe.

B mpomecce HammcaHWs KypcOBOTO TPOEKTa OOYYAIOUIMICS JTOMKEH pa3o0parbesi B
TEOPETUYECKHUX BOMPOCAX TEMBbI, CAMOCTOSTENILHO MPOAHATN3UPOBATh MPAKTUYECKUI MaTepHal,
pazo0paTh 1 000CHOBATH MPAKTHYECKUE TIPEITIOKCHHS.

[IpenogaBatens, mpoBepuB pabOTy, MOMKET BO3BPATUTH €€ ISl JIOpPaOOTKH BMECTE C
MUCbMEHHBIMHA 3aMedaHusIMH. CTYACHT JO/DKCH YCTPAaHUTh TIOJydYCHHBIC 3aMEYaHHs B
YCTaHOBJICHHBIN CPOK, TIOCTIE Yero paboTa OKOHYATEIHHO OLIEHUBACTCSI.

KypcoBoit nipoekt momkeH ObITh odopmieH B coorBerctBuu ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (paboTa): CTpPyKTypa, cojepaHHe, OOIIHMe TMpaBujia BBHIMOTHEHHUS U
o opMITCHUS.

[Tpumep 3aaHus HA KYPCOBOM MPOEKT MPEJCTABIICH B JAHHOM pa3Jiesie BhIIIE.




IIpunoxenne 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHs POMEKYTOUYHOM aTTeCTAlNU

[TpoMexyTodHast aTTeCTalMsI UMEET IENIbI0 ONPEICIUTh CTENICHD TIOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJITATOB O0OYUYCHHS M0  AUCIUILTUHE
(Mozymo) 3a ornpenesaeHHbINH nepuoa 00ydueHus (ceMecTp) U MPOBOJUTCS B popMe 3aueTa M 9K3aMeHa, 3allUThl KypCOBOTO MPOEKTA.

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 oﬁyqe}mﬂ H OLICHOYHBIC CpeaCTBA AJIS1 IPOBCACHUA l'[pOMe)KyTO‘-IHOﬁ arrecranuum:

Kon
NHnukaTop AOCTHKEHUS KOMITETCHIIMHI OrnieHOYHBIE CPEACTBA
WHIUKaTOpa

OIIK-4 - Cnoco0eH o0ecrieunBaTh MPOBECACHHUE TEXHOJOINIECCKOI'0O Mmpouecca, uCmoJab30BaTb TEXHUHYECCKUE CPEACTBA AJId KOHTPOJISA
mapamMeTpoB TEXHOJIOI'HYE€CKOI0 1mmpoimecca, CBOMCTB ChIPpbA U TOTOBOM MNPOAYKIUH, OCYIHECCTBJIATD UBMCHCHUE NTAPAMETPOB TEXHOJOTHYIECCKOI'0
npouecca npu uBMCHECHUU CBOMCTB CbhIPpbA

OIlK-4.1 Ornpenenser TeXHUYECKHUE CPEACTBA Ha Teopemuueckue eonpocwi:

MIPOM3BOJICTBE /7Sl O0eCTIeUeHuUs Krnaccudukaiys OCHOBHBIX MPOIECCOB U alMapaToB XMMHUECKON TEXHOJIOTHU
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacuyeT XMMHUYECKOH anmapaTypbl B XMMHYECKON TEXHOJIOTHH

OO01111e oJI0KEHUsI O COCTABIIEHUH MaTepUalbHBIX U TEIUIOBBIX OaJlaHCOB
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 CONTPOTUBIICHUS MIOTOKAM M pacdeT TPpyOOIpOBOAOB IS TPAHCIIOPTA
KUAJIKOCTEN

10. Pacyer ra3ompoBo10B

11. UcTedeHune KUIKOCTH Yepe3 OTBEPCTHS, IITYLEPHI U BOJOCIHUBBI

12. Tlepememenue xuakocTeir. Hacochr

CoN~LNE




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

13. Pa3neneHue HEOJHOPOAHBIX CHCTEM

14. XapakTepucTika JUCIIEPCHBIX CUCTEM

15. I'paBUTaLIMOHHOE OCaXIEHNE

16. PacueT npon3BOAUTENBHOCTH OTCTOMHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHUYECKOIO ITPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOE)KHOE OCAXKIEHNE U IEHTPOOEKHOE (DUITHTPOBAHUE

20. TemneparypHoe I0JI€ U TeMIIEPaTypHBINA I'paiueHT

21. TemnoBoe nomoGue

22. Tenonepenaya

23. Terutonepeava Mpy MOCTOSIHHBIX TEMIIEPATypax TEIUIOHOCUTENEH
24. Tenonepenaya Npyu MEPEeMEHHBIX TEMIIEpaTypax TelJIOHOCUTeNeH
25. KoHCTpyKIHs TETII00OMEHHBIX aIrnapaToB

26. TpyOuatble TEINIO0OMEHHUKN

27. CpaBHUTEIBHAS XapaKTEPUCTHKA TETUIOOOMEHHBIX 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  o00opyooeanus  yuacmka noO0zpe6a  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

UHAMKATOpa
Hasnenue BoasiHoro napa P, =480000 Ila
I'eomeTpuueckast BeicoTa moabeMa N,p, = 21 m
OIIK-4.3 IIpornosupyet u perynupyetr usmenenue | Ilpumepnusie 3a0anusn ona Konmpononoit pabomeor:

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 Tapa tj; = 160 °C; koneuHnas tremneparypa 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 CONPOTUBIICHHS 110 CICAYIOIIAM UCXOIHBIM
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 BojasHoro napa t, = 160 °C; HayanbHas TemmnepaTypa 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 KOKYXOTpYOHOTO amnmapara JJjis Ipoliecca HarpeBa CMeCcH o
CIIETYIOIIUM UCXOIHBIM JAaHHBIM: UCXOJHAsI CMECh XJIOPO(hOPM - YKCYCHAasl 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) I[lopsaoxk mnpoBedeHHs] TPOMEKYTOUHOH AaTTECTAMHU, MOKA3ATeJM W KPUTEPUH
OlLleHUBAHUS:

IIpomexxyTounass arrecrtauuss no aucuuiuinHe «lIpomeccel W ammaparsl XUMHUYECKOMN
TEXHOJIOTHUM» BKIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
00yJarmUMUCs 3HAaHUH, U TIPAKTHYECKUE 3aaHMs, BBISBISIIOIINE CTENCHh CHOPMHUPOBAHHOCTH
YMEHHH U BIIaJICHU, MpoBOIUTCS B (hopMe SK3aMeHa, 3aueTa U B (hOpMe BBITTOJIHEHUS U 3aLUTHI
KYPCOBOTO IPOEKTA.

DK3aMeH MO0 JIaHHOM JAMCUHUIUIMHE MPOBOJUTCS B YCTHOH (hopMe 1Mo SK3aMEeHAlMOHHBIM
OwmyietaM, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— HA OLICHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIy0OKoe 3HaHUe
yueOHOro Marepuasa, CBOOOJHO BBIMOJHSAET MPAKTUYECKHE 3aJlaHusl, CBOOOJHO OIMEpHUpYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPeIHUN YpOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHUS MIPU AaHATUTHYECKUX ONEPALIUX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouiuiicss AeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHPOBAHHOCTH KOMITCTEHIIHI: B XOJi¢ KOHTPOJBHBIX MEPONPHUSTHN
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 JEeMOHCTPHUPYET
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 MOXKET MOKa3aTh
3HaHHWS HAa YpPOBHE BOCIPOWM3BEICHUS W OOBSICHEHUsS WH(GOpMAIMK, 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 OOYJaIONIUIiCS HE MOXKET I0Ka3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

KypcoBoil MpOEKT BBINOIHACTCA IOJ PYKOBOJICTBOM IIPENONABATENs, B IPOLECCE €€
HamnMcaHusl 00yJaroluiicss pa3BUBaeT HABBIKM K HAayyHOU paboTe, 3aKperisisi ¥ OJHOBPEMEHHO
pacmupsisi 3HaHUSA, MOJTYYEHHbIE IIPU M3ydeHUM Kypca «lIpomeccsl m anmapaTsl XHMHYECKOU
TeXHOJIOTUM». [IpyU BBIOTHEHHH KYpPCOBOTO MpPOEKTa OOy4aroIIMMCs IOJDKEH IOKa3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MaTEpHUaIOM U IPYTMMH JIMTEPAaTypHbIMH UCTOYHHKAMH, a
TaKKe BO3MOXHOCTb CHUCTEMAaTH3UPOBaThb MW aHAIM3UPOBATh (aKTUYECKH Marepuan u
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICIIMBATD.

B mnpouecce HammcaHus KypcOBOTrO IpOeKTa OOy4aroIIMHCs TOJDKEH pa3o0paTrhCcsl B
TEOPETUYECKHUX BOIPOCaxX U30paHHON TEMBI, CAMOCTOSATEIHHO MPOAHAIU3UPOBATH TPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUYECKHUE MTPETIOKEHUS.

IToxa3aTenn U KPUTEPHH OLICHHBAHUSI KYPCOBOI'0 IIPOEKTA:
— Ha OIICHKY «OTJIUYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBHU C 3aJaHUEM,
00yyaroImuiics MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCIIPOM3BEJCHUS U



0o0BsicHeHUs1 MH(OpMAIMM, HO M HMHTEUICKTyaJbHbIe HABBIKM pELICHUs MpoOieM M 3ajad,
HAXO0X/ICHNS YHUKAJIBHBIX OTBETOB K ITPOOJIeMaM, OLEHKU 1 BHIHECEHUSI KDUTHUECKUX CY)KJICHUMH;

— Ha OILICHKY «Xopomo» (4 6amia) — paboTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHHUEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHMS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
uHpOpPMaLMK, HO M HMHTEIJICKTYaIbHbIE HABBIKM PEIICHHS NpoOiIeM M 3a/1ady, HaXOXKIACHUS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

— Ha OLEHKY «Y/0BJIeTBOPHUTEIbHO» (3 Oaya) — paboTa BBINOJIHEHA B COOTBETCTBUH C
3aJjaHueM, OOy4aroUuiicsi MoKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHHS
UH(OPMALINHU, UHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeYA0BJIeTBOPUTEIbLHO» (2 0aruia) — 3a1aHue IpernoaaBaTelis BHIIOTHEHO
YaCTUYHO, B MPOIIECCE 3alTUTHI PabOThl 00YJAIOIIUNCS JOIMYCKAET CYIIECTBEHHBIC OMIMOKHU, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIICHUS [TOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeY/I0BJIETBOPUTEJbHO» (1 0amn) — 3aaHue NnpenogaBaTelis BbIIOIHEHO
YaCTUYHO, OOYyYaloIIMiicsi HE MOKET BOCHPOM3BECTH M OOBSICHUTH COJEp>KaHUE, HE MOKET
[I0KAa3aTh MHTEJUIEKTYyalIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1a4H.



