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PaGouas nporpamma pacemoTpena u 0106pena Ha 3acenanuu Kadeapsl
Merantyprun n XuMHYECKHX TEXHOIOTHit
29.01.2025, nporokosn Ne 5 %})
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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTannypruu U XUMHYEeCKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

-opMHUpOBaHUE y CTYJACHTOB 0a30BbIX 3HAHUH MO THAPOAMHAMUKE U TEIIFIOOOMEHY B
rpoleccax v anmaparax XMMHUYeCKON TEXHOJIOTUH Ui 00ecriedeHHs TIOHUMAaHHUSI CYIIIHOCTH
SIBJICHUH, HAOIIOAAIOIIUXCS B MpoIleccax U 000PYI0BaHUH, TP PEIICHUN CTaHJaPTHBIX
3a/1a4 U mpoosieM B Xojie MpoeCCHOHATbHON AESITETbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucnunnuna [Ipoueccsl n annaparsl XUMUYECKON TEXHOJIOTUU BXOJIUT B
00s3aTeIbHYI0 YaCTh Y4eOHOT0 T1aHa 00pa30BaTeNbHOM MPOrpaMMBl.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

OO6mias xXuMu4ecKasi TEXHOJIOTUs

Oprannueckast XUMHs

TexHuueckas TEpMOJMHAMUKA U TEIJIOTEXHUKA

Konnounnas xumus

®dusuka

dusznyeckas XuMus

Marematuka

HagepraTenbHas reoMeTpHs ¥ KOMITBIOTepHAs rpaduka

OO0mias 1 HeOpraHu4ecKas XuMus

3uanus (yMEHUs, BJIaJICHUs ), OTYYCHHbIE MPU U3YUYE€HUU JAHHON JAUCIUTUTMHBI
OyayT HEOOXOAMMBI AJI U3YUYCHUS JUCIUILTAH/TIPAKTHK:

MaccooOMeHHbIE TPOIIECCHl XUMUYECKOM TeXHOJIOTHH

[IpoekTHas neATeIbHOCTD

[ToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

XUMHYECKUE PEAKTOPHI

[InaHrpoBaHue SKCOIEPUMEHTA U MOJICIIMPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX
IIPOLIECCOB

[TonroroBka K mpoueaype 3aluThl ¥ 3allUTa BBITYCKHON KBATU(PUKAITMOHHON
paboThl

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbrare ocBoeHus nucuuiuinebl (Moaynst) «lIponeccsl u anmapatsl
XMMHUYECKON TEXHOIOTHN» 00yUarOIUNCs TOJKEH 001a1aTh e yOIUMU
KOMITIETEHIUSIMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-4 Criocoben obecrieunBaTh NPOBEIEHNE TEXHOJIOTUYECKOT0 MPOIiecca, UCI0Ib30BaTh
TEXHUUYECKHE CPEJICTBA JJISI KOHTPOJISI TapaMeTPOB TEXHOJIOTMYECKOTo MpoIecca, CBOMCTB
CBIPbsl U TOTOBOW MPOAYKIIMH, OCYILIECTBIIATh U3MEHEHHE [TapaMETPOB TEXHOJIOTMYECKOTO
nporiecca Mpu H3MEHEHUH CBOICTB CHIPhSI

OIlK-4.1 Ornpenenser TEXHUYECKHUE CPEACTBA Ha MIPOU3BOCTBE I 00CCTICUCHUS
TEXHOJIOTHIECKUX MPOIECCOB
OIIK-4.2 OrneHnBaeT U KOHTPOJIHUPYET MapamMeTpsl U 3P(HEeKTUBHOCTh

TCXHOJIOTHUYCCKUX IIPOICCCOB, CBOMCTBA ChIpbi U TOTOBOH MNpoOAYKIIUU B
00JIaCTH XMMUYECKON TEXHOJIOTUU

OIlK-4.3 [IporHo3upyer u peryaupyer H3MEHEHHE MapaMeTPOB TEXHOJOTMYECKHX
MIPOIECCOB B 3aBUCHMOCTH OT CBOMCTB ChIPbS




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 20,5 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHeayauTopHas — 4,5 akaJ. 4acos;

— camocTosTenbHas pabora — 218,9 akas. dyacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac

@dopma aTTecTaluu - 9K3aMeH, 3a4eT, KypCOBOM IPOEKT

AynutopHast % o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paznen/ Tema 2 (B axan ) =l = y P Kox
> 8 © | camocTosiTenbEHOM | ycmeBaeMOCTH U
JIACIMTUTAHBI 2 [~ . | xommerenyu
O paboThI TIPOMEKYTOYHOMH
na6. | mpaxt. [ €8
Tek. g aTTecTaluu
3aH. 3aH. | O &
1. Pazpmen 1
CaMOCTOSITEIBHOE
1.1 Beenenue. OCHOBEI U3y4eHue Cnaua OIK-4.1
TEOpUH MepeHoca eOHOM KOHTPOJIBHON )
PIE Tep 3|05 15 i P .| ork-4.2,
KOJIMYIECTBA JIBUKEHHS, JIUTEPaTypHI; paboTHI, YCTHBIN OTIK-4.3
TETIOTHI, MAaCChI - oopmiteHHE orpoc '
KOHTPOJIBHOU
paboThI
HUroro o pazneny 0,5 15
2. Pazgen 2
CaMOCTOSITENEHOE
U3y4YeHHE
Y N Cnaua
y4eOHO N
2.1 l'aopoauHaMuka HTEDATYDEL: KOHTPOJIBHON
THIAPOMHAMUYECKHE patypel, paboTHI, YCTHBIH
- oopmiieHHE
nporecchl. OCHOBHBIE KOHTDONBHOI OIIpoC; cada OIIK-4.1,
YpaBHEHMUS JIBIDKCHUS 3| 05 6 1 32 P JlaGopaTopHOit OIIK-4.2,
" paboThI;
JKHJIKOCTEH, paboter Ne 1, OIIK-4.3
- ohopmIeHne
THIPOIMHAMUYECKast KOHTPOJIb
MOJIrOTOBKA K
CTPYKTYpa MOTOKOB samuTe BomoHeHus KII,
. 3ammra KII
JlabopaTtopHoit
padotsr Ne |
- BoinonHenue KI1
HWroro no pazaeny 0,5 6 1 32
3. Paznen 3
- Cnaua
3.1 Teopus ¢pu3HUECKOro 1 .
MaTeMaEqudgKom CaMOCTOSITEIbHOE KOHTPOJIbHOU OIIK-4.1,
3| 05 15 U3y4eHHe paboTHI, YCTHBIN OIIK-4.2,
MO/JICITUPOBAHUS POLIECCOB N
o yueOHOM OMpOoC; KOHTPOIb OIIK-4.3
XHUMHYECKOH TEXHOJIOTHU
JITEPaTypHI; BomonHeHus KII,




- oopmieHHE

KOHTPOJIbHOH
P 3ammra KI1
paboTsl;
- BeimontHeHue KI1
HWroro no pazaeny 0,5 15
4. Paznen 4
CaMOCTOSITEIBHOE
H3y4YCHUE
e N Craua
yueOHOM .
4.1 TlepemerieHue KOHTPOJIBHOH
. . JIUTEPATYPHI; N
s)kuakocteid. Hacocsr: paboThI, YCTHBIN
- oopmieHUE .
MOPITHEBBIE U KOHTDONBHOG 0IIpOC; cra4ya OIIK-4.1,
LEHTPOOCIKHBIE. 1 4 0,5 54,2 P JlaGopaTopHoii OIIK-4.2,
paboTsl;
Konctpykinu HacocoB paboThr Ne 2, OIlK-4.3
N - opopmileHUE U
00BEMHBIX, OCEBBIX H KOHTPOJIb
. MOATOTOBKA K
CTPYHHBIX seimonHeHws KI1,
3aIlHTe
. 3anura KIT
JlaGoparopHoit
pabotsr Ne 2
- BeinosaHenue KIT
HWroro no pazaeny 1 4 0,5 54,2
5. Pazgen 5
CaMOCTOSITENBHOE
Cnaua
5.1 Pazgenenue Kuakux u H3YHCHHE KOHTPOJIBHOMN
re.130131,1x HEOTHOPOIHBIX yueOHoi a0OTHI, YCTHEIN OIIK-4.1,
AHOPOL 0,5 25 JIUTEPATYPBHI; P > Y OIIK-4.2,
CHCTEM, MIEPEMEITUBAHUE B OIPOC; KOHTPOJIIh
- oopmieHHE OIlK-4.3
JKUJIKUAX Cpeiax N peimonHenns KI1,
KOHTPOJIBHOM
3anura KIT
paboTsI,
- BeinmosaHenne KI1
HWroro no pasaeny 0,5 25
6. Paznen 6
6.1 TeroBEIe poOTIECCH U
anmaparbl: OCHOBBI TCOPUH CamocrostenHoe VYcTHbIi ompoc
rnepenavn .Tel'[J'IOTLI H3YHCHHE KOHTPOJIb ’ OIIK-4.1,
peA : 05 05 | 50 yae6HOi P OIK-4.2,
MPOMBIIIIICHHBIE CITOCOOBI ) peimonHenns KI1,
M0JIBOJIa U OTBOJIA TEIUIOTHI JIMTCPATYPBI, 3anura KIT OIIK-4.3
N BeinojHenue KII
B XUMHUUECKOH amnmaparype
HWroro no pazaeny 0,5 0,5 50
7. Paznen 7
CaMoCTOSATENbHOE VeI OmDoc
7.1 MexaHnuuyeckue H3YHCHHE KOHT) onz ’ OIIK-4.1,
: 0,5 27,7 yuebHOi P OITK-4.2,
IIPOLIECCHI BoinosHenus KII,
JUTEPaTypBHI; sammra KIT OIIK-4.3
BeinojHenue KI1
Wroro no pazneny 0,5 27,7
Hroro 3a cemectp 4 10 2 218,9 9K3aMEH,KI1,3a4ET
JK3aMeEH, 3a4eT
HToro no nuCuMIUIMHE 4 10 2 218,9 3 ] ’

KYPCOBOH IPOEKT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1) TpanumonHsle 00pazoBaTeIbHbIC TEXHOIOTUN OPUEHTUPYIOTCS Ha OpraHU3alUIo
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WLTIOCTPATUBHBIX METOAOB 00y4YeHHUs). YueOHast AeATETbHOCTh CTYJCHTa HOCUT B TAKHX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl yUeOHbIX 3aHATHUMN:

- UndopmannonHas JeKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpenoiaBaTelis).

- Ha nmpakTrueckoMm 3aHATHH ceMUHAp — Oece1a mpernoiaBaTess U CTYACHTOB,
o0CyXJIeHUEe 3apaHee MOArOTOBICHHBIX COOOIIEHHUH 10 KaXK0MY BOTIPOCY IIJIaHA 3aHATHS C
€MHBIM JIJISl BCEX [IEPEUHEM PEKOMEHIYEMOM 00513aTENbHON U IOMOIHUTEIbHON
JIUTEPATYPHI.

- [IpakTuueckoe 3aHATHE, NOCBAIIEHHOE OCBOCHNUIO KOHKPETHBIX YMEHUIN 1 HaBBIKOB
10 TIPEATI0KEHHOMY JITOPUTMY.

- JlaboparopHas paboTa — opranuzaius yaueOHoi paboThI ¢ pealbHbIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2) NnTepakTUBHBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTenbpHOrO Mpoliecca,
KOTOpasi MperoiaraeT akTHBHOE U HEJIMHEWHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB,
JOCTUKEHHE Ha ATON OCHOBE JINYHOCTHO 3HAYMMOTO JIJIs1 HUX 00pa30oBaTeNIbHOTO pe3yybTara.
Hapsiny co cnenmanm3npoBaHHBIMU TEXHOJOTUSIMHU TAKOTO POJA IPUHIUI HUHTEPAKTUBHOCTHU
MIPOCJIEKMUBACTCS B OOIBIIMHCTBE COBPEMEHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
HHTepakTUBHOCTH MOJIpa3yMeBaeT CyOBbEKT-CyObEKTHBIE OTHOIICHHSI B X0J1€
00pa30BaTeNpHOrO MpoIlecca U, Kak CIeACTBUE, (OPMUpPOBAHUE CaMOpPa3BUBAIOLIEHCS
nH(OPMaLIMOHHO-pecypCcHOM cpeabl. DopMbl yUEOHBIX 3aHITHIA:

- CemuHap-aucKyccus (Ha MPaKTUYECKUX 3aHATUAX U 1a00paTOpHBIX paboTax) —
KOJUJIEKTUBHOE O0CYXKAECHHE KaKOTr0-TMO0 CIOPHOTO BOIPOCA, MPOOIIEMbl, BBISIBICHUE
MHEHMH B Tpynie (MeXIpyNninoBoi AUAjIor, AMCKYCCHS KaK CIIOp-AHaor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLEcca, OCHOBAHHAS Ha TPUMEHEHUN
CMELUAIN3UPOBAHHBIX POIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlexuus-Bu3yanusanus — U3J10KEHUE COAECPKAHUSI COIIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTpanuei yueOHbIX MaTepHasoB, IPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WIIIOCTPATUBHBIX, IpaUUecKux, ayJuo- U BUJEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B OpPME MIPE3CHTALIMH — IIPE/ICTaBIEHUE PE3YyIbTATOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C UCIIOJIb30BAHNEM
CIELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

4) TexHOJOTMH IPOEKTHOI0 00YUYEHHUsI — OpraHu3alus 00pa3oBaTeIbHOro Mpolecca B
COOTBETCTBHUH C AJITOPUTMOM MOITAMMHOTO pelIeHUs MPOOIEMHON 3a1a4K MU BBIIOJIHEHUS
yuebHoro 3ananus. [IpoexT npenmnonaraetT COBMECTHYIO yueOHO-TI03HABATENbHYIO
JeSITebHOCTD IPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BBIPA0OTKY KOHILIEIIHH, YCTAHOBJICHUE
1eselt u 3a1a4d, GOopMyIHPOBKY 0XKHJIAEMBIX PE3YyJIbTAaTOB, ONPEIeNeHNE IPHHIIUIIOB U
METOJMK pEIIEeHUs M0-CTaBIEHHBIX 3a/1a4, IVIAHUPOBAHUE X0/1a pabOThI, IIOMCK JIOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOITAIHYIO PEATN3ALUIO TUIaHa paboThI, TPE3EHTAIUIO
pe3yabTaTOB pabOTHI, UX OCMBICIICHUE U pedIIeKCHro.

BrimonHeHne ctyieHTaMu KypcoBOro MPOeKTa OPUEHTHPOBAHO Ha pEIIeHHe
MIPOM3BOJICTBEHHBIX 3aJau C UCIOJIb30BaHUEM MPOOIEMHBIX TEXHOJIOTHUYECKHX OTepaluii, Ha
OTBICKAHUE TPaHMI] IPUMEHUMOCTH MOJIYYEHHBIX PE3YJIbTaTOB, Ha OUCK BapUAHTOB JIYUIINX
penieHui.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHbIe CpeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUU 2.

8 YuebOHo-MeToquUecKoe U MHPOPMALHOHHOE O0ecTieYeHUe TN CHUTIIMHBI

a) OcHoBHas JIMTepaTypa:

1. ITpoueccel u anmapaThl XAMUYECKONH TEXHOJIOTUU B TEXHUKE 3aIIUTHI

oKpykaromiei cpensl: Yueobnoe nmocooue / K.P. Tapannena, K.B. TapanueB. Mockaa :
HUILL UHD®PA-M, 2022. - 412 c.: 60x90 1/16. - (Bsiciiee obpazoBanue: bakanaspuar). () ISBN
978-5-16-009258-4 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.ru/catalog/document?id=399271 .

2. ®U3MKO-XUMHUYECKHE OCHOBBI MPOLIECCOB TeIloMaccooOMeHa: YuebHoe mocobue /
ApxunoB B.A. - Tomck: U3n-Bo Tomckoro momutex. yHuBepcutera, 2015.- 199c.: ISBN
978-5-4387-0539-0 - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.ru/catalog/document?id=218760 .

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. lybuna M. B. Pacuér o6opynoBaHus ydacTka MoJorpeBa HCXOIHON cMecH
PEKTHU(PUKAIIMOHHOHN YCTaHOBKH : yueOHoe nocobue [1is By30B] / M. B. llly6una, E. C.
MaxoTtkuHa ; MarHuToropckuii roc. rTexumueckuii yu-t uM. I'. 1. Hocoa. - MarHuToropck :
MI'TY um. I'. UI. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ Tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5.
- TeKcT : 3JIEKTPOHHBIN.

2. KoHCTpyHpOBaHUE U pacyeT JIEMEHTOB XMMUYECKOT0 000PyI0BaHMs: YUEOHUK /
N.N. Ionukapos, C.1. [Tonukapos. - Mocksa : Anbha-M, 2010. - 382 c.: ui.; 60x90 1/16.
(nepemner) ISBN 978-5-98281-174-5 - Tekcr : anexTponHsbIi. - URL:
https://new.znanium.com/document?id=2776 .

3. Henuneiinble HecTanmoHapHble 3¢ (eKThl B Ipolieccax MacconepeHoca:
moHorpadus / I'epmanoB B.YO., 'apmamos C.U. - PoctoB-na-Jlony: U3narenscteo OOV,
2014. - 114 c. ISBN 978-5-9275-1232-4 - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/catalog/product/552325 .

B) MeToauyeckne yKa3zaHusl:
1. I'mapoaunaMuka u Teruionepenava: npakTukym / A.B.I'opoxoB. Marnutoropck:
N3n-Bo Marnutoropck. roc. TexH. yH-1a uM. ['.J11.Hocosa, 2017. 59 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnieuenue

HaunmenoBanue .
10 Ne norosopa CpoKk JeiicTBUS JIUIICH3UH
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHo
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IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchlika
DneKTpoHHBIE pecypchl onbmuoTeku MI'TY um. https://host.megaprolib.net/MPO109/Web
.U ] ] '
Poccniicxas  TocynapcTsennas  OuOMMOTEKa. |y i rsl.ru/ru/dreaders/catalogues/
Karanoru
DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHbIil HHCTUTYT URL: http://www1.fips.ru/
MIPOMBINIJICHHONW COOCTBEHHOCTH)
HammmonansHas URL:
HHQ)OpMaHHOHHO_aHfﬂmP}%CKa’I https://elibrary.ru/project risc.asp
cuctema — Poccuiickuii HMHIEKC Hay4YHOIO
3JI€KTPOHH3,H 0aza MEepPUOIUYECKUX W3IaHHMA https:/dlib.eastview.com/
East View

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE TUCITUTUINHBI BKIIFOYALT:

VYyeOHble ayAUTOPUH U1 IPOBEACHUS 3aHATUHN JIEKLMOHHOrO Tuna. OCHaleHue:
MynbTUMeAuiHBIE CPEACTBA XPaHEHUs, Iepelaur U MpeICTaBIeHUs] UH(OPMALIHH.

VYyeOHble ayAUTOPUH U1 IPOBEAECHUS 1aO0PaTOPHBIX pabOT: XMMUYECKHE
nabopatopuu. OcHamienne: XMMUYECKHE PeakTUBbl, XUMHUUecKas rocyaa, JlaboparopHoe
obopynoBanue, Tabnauua «llepuoanueckast cucTeMa XMMUYECKUX 3J€MEHTOBY, [Tnakarel mo
TeMaM paboueil mporpamMmsl.

VY4eOHble ayAUTOPUH [T IPOBEICHUS MPAKTHUECKUX 3aHATHIMA, TPYIIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIIMN, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOH aTTeCTallny.
Ocnaiuenue: Jlocka, MyJIbTUMEAUUHBIN IPOEKTOP, SIKPaH.

Y4eOHble ayAUTOPUH [T BBITIOJIHEHHS KYPCOBOTO MTPOEKTUPOBAHUS, TIOMEIIIECHHS JITIS
CaMOoCTOSITENIbHOM paboThl 00yuaromuxcs. OcHauenue: [lepcoHaabHble KOMIBIOTEPHI C
nakerom MS Office, Beixoom B IHTEpHET U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

[Tomemienune uIst XpaHEeHHUS U TPOPHUIAKTHIECKOTO 00CTY)KUBaHUSI y4eOHOTO
obopynoBanus. OcHamenue: llIkadsr a4y xpaneHus: yueOHO-METOIUYECKON JOKYMEHTAIINH,
y4eOHOro 000pyI0BaHMs U yueOHO-HAIJIAHBIX TocoOuit, THCTpyMEHTHI 171 peMOHTa
71a00paTOpHOro 000pyI0BaHUS.
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IIpunoxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

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

AynutopHas W BHEAyQUTOpPHas CaMOCTOSTENbHAass paboTa CTYACHTOB TpEIroaraet
MOJMOTOBKY K YCTHBIM OIIpocaM — OecesiaM 1o JIMTEPaTypHbIM UCTOYHUKAM U WHIUBUAYATbHBIM
3a/IaHUsM TI0 PA3IMYHBIM pacu€TaM Ha MPAKTUYECKUX 3aHATUAX U J1a00paTOpHBIX padoTax, a
TaK>Xe BBIIIOJIHEHUE KYPCOBOI'O MPOEKTUPOBAHUS.

Ipumepnwiii_nepeuenv 60npocos O0Jis_YCHMHbIX ONpocoé — beced no _memam_(3auyema u
OK3aMena)

- OcHOB8bL Mmeopul NepeHoCca KOIUYeCmaea 08UNCEHUsL, MeNnIOMmbl, MACCHL.

- Tuopoounamuka u eudpoounamuuecxkue npoyeccol. OCHOBHbIE VYPABHEHUS OBUICEHUSL
JHcUOKOCmell, 2UOPOOUHAMULECKAST CIMPYKMYPA NOMOKO8.

- Teopus @usuueckoeo u mamemamuyecko20 MOOeIUPOBAHUSL NPOYECCO8 XUMUUECKOU
MEXHON02UU.

- Ilepemewenue oicuokocmei. Hacocwi: nopwnesvie u yenmpobedcuvie. Koncmpyrkyuu
HACOCO8 0OBLEMHBIX, OCEBLIX U CIMPYIUHDLX.

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

- Tennosvle npoyeccovl u annapamvl: OCHOB8bL MEOPUU NePedadu Menionmovl, NPOMbLULICHHbLE
cnocobvl noogoda u omeodda Menjiomsl 8 XUMUYUECKOU annapamype (KOHCMpPYKyuu
Meni000MeHHUKO8, CYUUTIOK).

- Mexanuueckue npoyeccol.

. Knmaccu¢ukanust OCHOBHBIX MPOILIECCOB U aNlapaToB XUMHUYECKOW TEXHOJIOTHH

. AHanu3 ¥ pacyeT XMMHUYECKOH aNmnapaTypsl B XMMHYECKON TEXHOJIOTUU

. O61Me noyI0KEeHNs O COCTABJIEHUH MaTepualbHBIX U TEIIOBBIX OalaHCOB

. OCHOBBI TEXHMUYECKOM ruApaBiauku. IIpeamer u 3a1aun TEXHUYECKON THIPABINKH
. OcHoBHEBIE CBOMCTBA KaNeIbHBIX KUIKOCTEMN

. BHyTpeHHHe cuiIbl )KUJKOCTH (MOJIEKYIISPHBIE CHJIbI)

. Bazkocth

. OCHOBHOE ypaBHEHHUE THAPOCTATUKHU. Y paBHEHUE IOBEPXHOCTH YPOBHS

. 'mapocraTryeckoe 1aBjIeHUE B TOUKE MOKOSILENCS )KUIKOCTH U (popMa MOBEPXHOCTH YPOBHS
. Cuita THIpOCTaTUYECKOT O AABJIEHUS HA CTEHKY COCya

. OCHOBBI THJIPOIUHAMUKU

. OCHOBHBIE ypaBHEHUS THIPOAMHAMUKHI

. OCHOBHBIE KpUTEPUHU THIPOJUHAMHYECKOTO 10,1001

. YpaBHeHus Dilsiepa Uil IBUKYILENCS )KUIKOCTH

. YpaBHeHue bepHymm

. ITorepu Hanopa npu IBUKEHUH PEabHOM )KUIKOCTH B MPSMOJIMHENHOM KaHaJe
. Pexxumbl qBUKEHUSI pealibHOM JKUKOCTH U IOTEPH HAIopa

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

. McTedeHne )KUIKOCTH Yepe3 OTBEPCTUS, IITYLIEPHl U BOJOCIHUBBI

. Ilepememenue xxuakocreid. Hacocsl

. [lopuiHeBblie HacOChI

. LlerTpobesxHbIE HACOCHI

. PoTanionHble Hacochl

. BunTOBBIE HacOCHI

. IImacTruHUaTBIE HACOCHI

. Buxpesble HacoChI
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28. CtpyiiHbIE HACOCHI

29. I'azmudt (3paudr)

30. Paznenenue HEOAHOPOIHBIX CUCTEM

31. XapakTepucTuka JUCIEPCHBIX CUCTEM

32. I'paBUTaLIMOHHOE OCAXKICHUE

33. PacueT npou3BOIUTEIBHOCTH OTCTOMHUKOB

34. Annaparypa oTCTauBaHUsi KOKCOXHMHUYECKOTO IMPOU3BOJICTBA
35. ®dunbTpoBaHue

36. LlenTpoOexxHOE OCaXACHUE U HEHTPOOESIKHOE (PUIBTPOBAHUE
37. TemnepaTypHOE MOJIE U TEeMIEPATypHbIA IPaJUCHT

38. OcHOBHOE ypaBHEHHUE TEILIONEPEIaun

39. TemmonpoBoAHOCTh. Y paBHeHUE Dypbe

40. TentoBoe n3nyyeHue

41.3akon Credana-boasiimana

42. 3akon Kupxroda

43. B3auMHOE U3JIy4eHHE JIBYX Tell

44. JlyueucmnyckaHue ra3oB

45. [lepenaua Ternia KOHBEKITUEH

46. Iuddepenunanpuoe ypasuenue Oypre-Kupxroda

47. TennoBoe nonobue

48. Tennonepenaua

49. Tennonepenaya Npy MOCTOSHHBIX TEMIIEpAaTypax TEIUIOHOCUTEEH
50. Temnonepenaya npu nepeMeHHbIX TEMIIEpaTypax TEIUIOHOCUTEeH
51. KoncTpykiust TemiI000MEHHBIX aIapaToB

52. TpyGuatbie TeI000MEHHUKI

53. CpaBHMTEIbHAS XapaKTEPUCTUKA TEIUIOOOMEHHBIX allapaToB
54. PacueT TenI000MEHHBIX alapaToB

Temvl 1abopamopnwlx pabom.
Jlabopamopnas paboma Ne 1. « Pestcumbvi 08UdHCEHUSL HCUOKOCTIUY
Jlabopamopnas paboma Ne 2. « Chamue xapaxmepucmux yeHmpoOescHo20 Hacoca»

Ilpumepnvie 3a0anus 0151 KOHMPOILHOU PAOOMbL:

1. Pacuetr opuEeHTHPOBOYHOTO AUAMETPa TPYOONpPOBOa U BHIOOP CTaHIAPTHOTO JMaMeTpa
TpyOOIpOBOJa MO CIEAYIOIIUM HCXOJHBIM JAHHBIM: UCXOAHAs CMECh XJOpo(opM - yKCycHas
kuciota; MaccoBas noyist HK x,, = 0,26; pacxon cmecu G = 23300 kr/4; HauanpHasi TeMIiepaTypa
BOAsIHOTO mapa t;; = 160 °C; koHeuHas TeMmreparypa BoasgHoro mapa tj, = 160 °C; HauanbHas
TeMIiepatypa cmecu tp; = 30 °C; koHeuHas Temmneparypa cMmecH tr, =61 °C; naBieHue BOISHOTO
napa P,;=480000 I1a; reomeTpuueckas BbICOTa MOABEMA hyeqy = 21 M.

2. Pacu€r ckopoCTH ABMIKEHUS >KUAKOCTH W ONpEIeNieHHE peXuMa €€ JABUKEHHUS TI0
CIIEIYIOIIUM HUCXOJHBIM JIaHHBIM: MCXOJIHAs CMECh XJIOpOhOpM - YKCyCHash KUCIIOTa; MaccoBas
noist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HavanpHasi TEeMIEpaTypa BOJISHOTO Tapa tyy =
160 °C; xoHeuHas TeMneparypa BoasHOro napa ti, = 160 °C; HayasnpHas TemMnepaTrypa cMecH to, =
30 °C; koHeuHas temmeparypa cMmecHu tr, =61 °C; maBnenue BoastHOoro mapa Pp;=480000 IIa;
reoMeTpHYEeCcKas BHICOTa OIbeMa hreoy = 21 M.

3. Pacuér ko3¢ dunnenta TuAPaBINIECKOTO COMPOTUBICHUS TIO CIEAYIOMUM HCXOIHBIM
JAHHBIM: HCXOJIHAsI cMeCh XJI0podopM - ykcycHas kucioTa; maccoBas aoist HK x4, = 0,26; pacxon
cmecu G = 23300 xr/u; HayanbHasg TeMIieparypa BoJsHoro mapa t;; = 160 °C; xoHeuHas
TeMIeparypa BoAsiHoro napa ty, = 160 °C; HaganpHas Temneparypa cMecH try = 30 °C; koHeuHas
TemnepaTrypa cMmecHu ty =61 °C; nmaBimenuwe BoasiHoro mapa Pp;=480000 Ila; reomerpudeckas
BBICOTA OXBEMA hyeoy = 21 M.

4. Pacu€t k03h(HHUIMEHTOB MECTHBIX COITPOTUBIICHUM 11O CIAEAYIOIIUM HCXOIHBIM JTaHHBIM:
UCXO0JIHAs CMeCh XJI0po(opM - yKCycHas kucioTa; maccoBas 1oist HK x,, = 0,26; pacxox cmecu G
= 23300 kr/4; HayaybHas TeMreparypa BOAsHOTO mapa t;y = 160 °C; xoHeuHasr TeMmrmeparypa




BOASIHOTO Tapa t, = 160 °C; HauanpHas TemnepaTypa cMmecH tr, = 30 °C; koHeuHas Temneparypa
cMmecH ty =61 °C; maBnenue BoasHOTO mapa P,;=480000 Ila; reomerpuueckasi BbICOTa MOIbEMa
Nreom = 20 M.
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5. Pacuér monHO# moTepu Hamopa B TPyOOIPOBOJE MO CIEAYIOIIUM UCXOTHBIM JTAHHBIM:
HCXOJIHAsI CMECh XJI0pohopM - YKcycHas kuciioTa; MaccoBast noiist HK x,, = 0,26; pacxon cmecu G
= 23300 xr/4; HavyajgbHAsg TeMIlepaTypa BOASHOTO mapa t;; = 160 °C; koHeuHas Temrmeparypa
BOJIIHOTO Tapa ti, = 160 °C; HauanpHas Temiieparypa cMecH tyy = 30 °C; koHeuHas TemnepaTypa
cMmecu ty =61 °C; naBnenue BoasiHoro mapa P,;=480000 Ila; reomerpuueckasi BbicOTa MO IbeMa
Nreon = 20 M.

6. Pacuer craHmapTHOro KOXXyXOTpyOHOro ammapara Jyisi Mpollecca HarpeBa CMECH I10
CJIEIYIOIIUM HUCXOJHBIM JIaHHBIM: HCXOJIHAs CMECh XJIOPO(hOpPM - YKCyCHas KUCIIOTa; MaccoBas
noist HK x4 = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHasi TEMIIEpATypa BOASHOTO Mmapa ty, =
160 °C; koHeuHas Temneparypa BoasgHoro napa t;, = 160 °C; HauanpHas Temneparypa cMecH toy =
30 °C; xoneuHas temmeparypa cMmecH ty =61 °C; naBiaenue BoasiHoro mapa Py;=480000 Ila;
reoMeTpHuuecKas BbICOTa MoabeMa hreoy =21 M.

HDHM@DHO@ 3a0anue Ha KVDCOSOZZ NPOEeKn.

MHWHHUCTEPCTBO HAYKU 1N BBICIIEI'O OBPA3OBAHUA PO

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIKETHOE OBPA3OBATEJIBHOE
YUYPEXIAEHUWE BBICHIET'O OBPA3OBAHUA
«MATHUTOI'OPCKUI T'OCY JIAPCTBEHHbBIV TEXHUUECKWI YHUBEPCUTET
M. T'.1. HOCOBA»

Kadenpa merannyprium 1 XuMHUUECKUX TEXHOJIOTUN

3AJIAHUE HA KYPCOBOW ITPOEKT
o aucumiuivHee «lIponeccs! u anmnaparsl XMMUYECKON TEXHOIOTUN»

Tema: «Pacuém obopyoosanusn yyacmka nooozpeea UCXOOHOU CMeCU PeKmUuPUKAyuoHHOU
YCHanoeKu»

Crynenry

Lenv pabomul:

[MuapaBauyeckuii M TEIJIOBOW pacdeT 000pyI0BaHUS y4acTKa MOIOTPeBa UCXOTHON CMecH
PEKTU(HUKAIIMOHHON YCTaHOBKHU.

3aoauu:

1. Pacuer ruapaBIuYecKuX COMPOTUBICHHUA B TPyOONpPOBOAE U BBHIOOP IEHTPOOEIKHOTO
Hacoca.

2. Pacuer cTraHAapTHOTO KOXYXOTpPYyOHOTO ammaparta JJisl Mpoliecca HarpeBa HCXOMHOMN
CMECH.

Hcxoonwie oannvie:

Cwmech: memaron - monyon

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

Pacxox cmecu G = 27000 re/u

Hauanbnas Temneparypa BoasHoro napa t;, = 150 °C



Koneunas temneparypa BoasiHoro napa t;, = 150 °C
HauanpHas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmec tp, =65 °C
Hasnenue BoasHoro napa P,,=480000 Ila
['eomerpuueckast BbicoTa moabemMa N, = 21 m

Cpok craun: « » 20 T
PykoBoautens: / nonenr, k.1.H. lllybuna M.B. /
3aaHue MOy /CTYACHT TP. /

Marnutoropck, 20

Ilepeuenv pekomenoyemoi 1umepamypul 01a evitnoanenusn KII:
1. Hly6una M. B. Pacuér 060opynoBaHus yuacTKa I0A0TpeBa UCXOAHON CMeCcH
pPEeKTH(UKALIMOHHOM YyCTaHOBKH : yueOHoe nocobue [ams By30oB] / M. B. lly6una, E. C.
MaxoTknHa ; MarHuToropckuii roc. tTexumdeckuil yu-t uM. I'. . HocoBa. - Marautoropck :
MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ Tutyi. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2837 . - ISBN 978-5-9967-1642-5. -
Texcr : 3IeKTPOHHBIN.
2. IaBaoB K.®., [Ipumepsl ¥ 331324y M0 Kypcy MNPOIECCOB U alapaTOB XUMUYECKON
texHosoruu [ Texct]. YaeoHoe mocodue mist By3oB /[TaBmoB K.®., Pomankos I1.I'., HockoB A A. .
-M., Jloroc, 2006, 575 c. . (Yuebuuku nmns By3oB. Creu. Jluteparypa) - ISBN 5-7718-0224-9
3. INanukapoB MW.M. Pacu€rel MammH ¥ anmaparoB XUMHYECKHX MPOHU3BOJCTB U
HedTenepepaboTku (mpumepsl u 3agaun) [Tekcr].: Yue6. mocobue mist By3oB./ [lanukapos 1.1,
Paukosckuii C.B., [Toaukapos C.U. - M.: Ansdpa-M. — 2008. — 270 c. (YueOHHUKHU 1) BY30B.
Creu. Jluteparypa) - ISBN

Kypcoeoii _npoexm BbIONHAETCS 00YyYaIOUIMMCS CaMOCTOSATENIBHO IO/ PYKOBOJCTBOM
npenoaBarens. [Ipu BBIMOTHEHUN KypCOBOTO MpOEKTa 00yYaromMiCs JODKEH MOKa3aTh CBOE
yMeHue paboTaTh ¢ HOPMAaTHUBHBIM MaTepUAIIOM W JPYTUMH JUTEPATypHbIMH MCTOYHHKAMH, a
TaKXKe BO3MOXXHOCTh CHCTEMAaTH3UPOBaTh W aHAIM3UPOBATh (PAKTHYECKWA MaTepual u
CaMOCTOSITEJIbHO TBOPUYECKH €r0 OCMBICIINBATh.

B nauane w3y4eHHs AMCIUIUIMHBI MPETIOAABATENb MpeaaraeT o0yJarommuMcs Ha BBIOOD
nepevyeHb TeM KYPCOBBIX MPOEKTOB. OOyUarommiicss CaMOCTOSATENILHO BEIOUPAET TEMY KypCOBOTO
npoekTa. COBMazieHWE TeM KYpPCOBBIX MPOEKTOB Y CTYACHTOB OJHOW Y4eOHOW TpyNIBl He
JIOITyCKaeTcsl.

[Tocne BbIOOpa TeMbI mpemoiaBaTenb (HOPMYTUPYET 33aJaHHe MO KypCOBOMY IPOEKTY U
PEKOMEH/IyeT MepeyeHb JIMTepaTyphl AJs €€ BBINOJHEHHS. VICKIIOUNTENbHO Ba)KHBIM SIBIISETCS
UCTIOJIb30BaHNEe WH(POPMAIMOHHBIX HCTOYHUKOB, @ UMEHHO cuctembl «HTepHET», 4TO macT
BO3MOXKHOCTh 00y4arouiumMcs 6osee MOTHO U3JI0KUTh MaTepHall 1o BHIOpaHHON UM TeMe.

B mporecce HamucaHHWs KypcOBOTO TIPOEKTa OOYYAIOUIMICS ITOMKEH pa3o0parhesi B
TEOPETUYECKUX BOIPOCAX TEMbl, CAMOCTOATEIBHO MPOAHATU3UPOBATh NPAKTUUECKUN MaTepual,
pazo0paTh 1 00OCHOBATH MPAKTUIECKUE TIPEITOKCHHUS.

[IpenonaBarensb, MpoBEepUB PabOTy, MOXKET BO3BPAaTUTh €€ Uil J0padOTKH BMeECTe ¢
NUCHbMEHHBIMU 3aMeuaHussMH. CTYAGHT JOJDKEH YCTPaHUTh IIOJNydeHHBIE 3aMeYaHus B
YCTAHOBJICHHBIH CPOK, OCIIE Yero padoTa OKOHYATENEHO OLIEHUBACTCH.

KypcoBoit nipoekT momkeH ObiTh odopmiieH B cootBeTcTBuu ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mpoekT (paboTa): CTpyKTypa, COAEp)KaHue, OOIIMe NpaBWiia BBINOJIHEHUS U
o opMITCHUSY.

[Tpumep 3amaHus Ha KypcOBOM MPOEKT MPEICTaBIIEH B JAHHOM pa3/ielie BBILIE.
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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 JBYX YHKTOB:
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 CpeACTBA JIA IIPOBECACHUSN HpOMe)KyTO'lHOﬁ aTrecramumn:

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 anmapaToB XUMUYECKON TEXHOJIOTHI
TEXHOJIOTHYECKHX MPOIIECCOB AHanu3 ¥ pacuyeT XMMHUYECKOH anmapaTypsl B XHMHUYECKON TEXHOJIOTHH

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 qBUKEHHS peaIbHOM KUIKOCTH U IOTEPHU HAIopa

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'paBUTaLIMOHHOE OCaXIEHNE

16. PacueT npon3BOAUTEIBHOCTH OTCTONHHUKOB

17. Annaparypa oTcTauBaHus KOKCOXMMHYECKOI'O IPOU3BOJICTBA

18. ®unbrpoBanue

19. [lenTpoOE)KHOE OCAXKICHHUE U ICHTPOOSKHOE (QHUITBTPOBAHKE

20. TemneparypHoe 10JIe U TEMIIEPATYPHBIN 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. CpaBHUTENbHAS XapaKTEPUCTHKA TETUIOOOMEHHBIX aIapaToB

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 IIpornosupyer u perynupyer usmeHenue | Ilpumepusie 3a0anusn ona Konmponvnoii pabomut:

mapaMEeTpoOB TCXHOJIOTHYCCKUX ITPOLECCOB
B 3aBHCHMOCTH OT CBOMCTB ChIpbsA

1. Pacy€T cKOpOCTH ABMIKEHUS KUJIKOCTH U ONPECIICHUE PeKUMA €€ IBHUKEHUS 110
CJIEIYIOIIMM HUCXOHBIM JaHHBIM: UCXOHAS CMECh XJIOPOPOPM - YKCYCHAsI KUCIIOTa;
maccoBas nonsa HK xg, = 0,26; pacxon cmecu G = 23300 kr/4; HayanbHas TemrepaTrypa
BozsiHOTO Tapa t, = 160 °C; koHeunas temmneparypa BoasiHoro napa ty, = 160 °C;
HavanpHas TemnepaTtypa cmecu b, = 30 °C; koHeuHas Temmneparypa cMmecu t, =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomerprueckast BbICOTa MOABEMA Npeoy = 21M.
2. Pacuér kosunrenta rugpaBIndecKoro CONPOTUBICHHUS 1O CIEAYIONIUM UCXOIHBIM
JAHHBIM: UCXOIHASI CMECh XJIOPOGOPM - YKCYCHAsI KUCIIOTa; MaccoBas goist HK Xy =
0,26; pacxox cmecu G = 23300 kr/4; HauanbHas TEMIEpaTypa BoAsiHOTO napa t;; = 160
°C; KOHEeUYHas TeMIiepaTrypa BojsHoro mapa tj, = 160 °C; HauanpHas TemrepaTypa cMecu
tx = 30 °C; koHeuHas Temiieparypa 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
CJIEIYIOIMM UCXOJHBIM JAHHBIM: UCXOHAS CMECh XJI0POPOPM - YKCYCHAsI KUCIIOTa;
maccoBas 10711 HK X, = 0,26; pacxon cmecu G = 23300 kr/4; HauanbHas TeMIepaTypa
BozstHOTO Tapa t, = 160 °C; koHewHas Temmneparypa BoastHoro napa ty, = 160 °C;
HavanpHas Temrepatypa cmecu b, = 30 °C; koHeuHas TemmnepaTypa cMmecu th =61 °C;
naBiieHue BoasHOro mapa Py,=480000 ITa; reomeTprueckast BbICOTa MOABEMA Npeoy = 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 OOBSICHCHHS] MH(DOPMAIMH, WHTEIUICKTYaTIbHBIC HABBIKH PEIICHUS
MPOCTHIX 3a7a4;

- JUIA TIONyYeHUS «He3aumeHo» TO JUCIUIUITMHE OOYyJaIONIUiiCsS HEe MOXET 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 HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmupsisi 3HaHUSA, MOJTYYEHHbIE IIPU M3ydeHUM Kypca «lIpomeccsl m anmapaTsl XHMHYECKOU
TeXHOJNIOTUM». [IpyU BBIMOJHEHHMH KYpCOBOTO MpOeKTa OOyyaromMHcs TOJDKEH IO0Ka3aTh CBOE
yMeHHE padoTaTh C HOPMATUBHBIM MaTepHUaIOM U JIPYTMMH JHUTEPaTypHbIMH HCTOYHHMKAMH, a
TaKKe BO3MOXHOCTb CHUCTEMAaTH3UPOBaThb MW aHAIM3UPOBATh (aKTUYECKH Marepuan u
CaMOCTOSITEJIBHO TBOPYECKH €0 OCMBICIIMBATD.

B mnpouecce HammcaHus KypcOBOTrO IpOeKTa OOy4aromMiCs TOJDKEH pa3o0parhcsi B
TEOPETUYECKHUX BOIPOCaxX U30paHHON TEMBbI, CAMOCTOSTEIBHO TPOAHAIU3UPOBATh TIPAKTHUECKUN
MatepHal, pa3o0pars 1 000CHOBATh MPAKTHUYECKHUE MTPETIOKEHUS.

IToxa3aTenn U KPUTEPHUH OLCHNBAHUS KYPCOBOI'O 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 HMHTEUICKTyaJbHbIe HABBIKM pELICHUs MpoOieM M 3ajad,
HAXO0X/ICHNS YHUKAJIbHBIX OTBETOB K MTPOOJIEMaM, OLIEHKU M BHIHECEHUSI KPUTHUECKUX CY)KJICHUH;

— Ha OILICHKY «Xopomo» (4 6amia) — paboTa BBITIOJIHEHA B COOTBETCTBUU C 3aJaHHEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHMS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
uHpOpMaLlK, HO M HMHTEJUICKTyalbHbIE HABBIKM pEIICHHUs NpoOjeM M 3aaay, HaXOXKICHUS
YHHUKAJIbHBIX OTBETOB K Mpoliemam;

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

— Ha OLIEHKY «HeY10BJIeTBOPUTEIbLHO» (2 0aruia) — 3a1laHue IpernoaaBaresis BHIIOIHEHO
YaCTUYHO, B MPOIIECCE 3alTUTHI PabOThl 00YJAIOIIUNCS JOIMYCKAET CYIIECTBEHHBIC OMIMOKHU, HE
MOJKET M0Ka3aTh MHTEJUIEKTYalIbHbIEC HABBIKH PEIICHUS [TOCTaBICHHOM 3a/1a4u.

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



