FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOI'PAMMA

aucuuiiuebl 1.@.110.06 [Tpouecchl MmacconepeHoca B XUMUYECKON TEXHOJIOTUH

s Hanpasiaenus 18.03.02 DHepro- u pecypcocoeperaroiiye mpouecchl B XUMUYECKOM
TEXHOJIOTUH, HEPTEXUMHUHN 1 OUOTEXHOJIOTHH

ypoBeHb bakanaspuar

npopuiib noaAroroBku [IpuporooxpaHHble XUMUYECKUE TEXHOIOTUU

¢opma o0yueHus1 ouHas

Kaeapa-pa3padoTUMK DKOJIOTUS U XUMHYECKask TEXHOIOTUS

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
nonroroBku 18.03.02 DHepro- u pecypcocOeperaronye mporecchbl B XuMUUECKOM

TE€XHOJOTUH, He(PTEXUMUHU U OUOTEXHOJIOT MU, YTBEPKAEHHBIM MTPUKa30M MUHOOpHAYKH
ot 07.08.2020 Ne 923

3aB.xadenpoii pazpaboTynka,

B. B. ABaun
J.XUM.H., Ipod.
e Drextponmbiii Teme
Pa3paboTuuk mporpaMMbl ZE—@% oo
p p p ’ 2 CBEJIEHHM S O BJIAJIEJIBLIE T131T O. B- PaKOBa
K.XHM.H., JOIIEHT

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

[enb: moHUMaHKUE CTYAEHTaMU OCHOBHBIX ITPOIIECCOB TEINIOMAcCOOOMEHA, THAPABIHKH,
TEIJIOTEXHUKN U XMMHUYECKOW TEXHOJIOTUHU B LIEJIOM. 3HAKOMCTBO C YCTPOMCTBOM U
IPUHIIMIIOM PadOTHI aNapaToB TEIJIOMACCOOOMEHA, TPUMEHSAEMBIX B XUMHUYECKON
IPOMBIIIEHHOCTH. 3a/1aui: -C(pOPMUPOBATH IPEICTABIEHUS 00 OCHOBHBIX 3aKOHAX
TUAPABIMKH U TEIJIOTEXHUKHU; -aTh 3HAHUS CTYJAEHTaM 00 OCHOBHBIX CBOMCTBaxX
XKUJKOCTEH U ra3oB; -U3y4YUTh OCHOBHBIE ITPOLIECCH XMMUYECKON TEXHOJIOTUH; -AaTh
CTYJI€HTaM IpPEACTaBIECHUE 00 YCTPONCTBE OCHOBHBIX allaparos.

Kparkoe cogepkaHue TUCHMIITIMHBI

JlanHast mporpamMma no JUCUUIUIMHE NpeJHa3HaYeHa AJis MOAIr0TOBKU OakajiaBpoOB; €€
0COOEHHOCTbh COCTOUT B (PyHAAMEHTATIBLHOM XapaKTepe U3JIMKEHUSI U POPMUPOBAHUH Y
CTYZIEHTOB €CTECTBEHHOHAYYHOTO MUPOBO33peHHs. Kypc cocTOUT U3 TpEX OCHOBHBIX
YacTeil: MEXaHUKH JKUJIKOCTEH U ra30B (TUAPABIMKA), TEIUIOTEXHUKU U TEOPUU
MacCOOOMEHHBIX MPOIIECCOB. 3HAHNE 3aKOHOB MEXAHHUKH KUJIKOCTEH, TEIUIOTEXHUKU U
TEOPUU MaCCOOOMEHHBIX MPOIIECCOB HEOOXOAUMO ISl PEIICHHUS MHOTUX TEXHUUECKUX
BOIPOCOB B 00JIaCTH XUMHUYECKON TEXHOJIOTHH, OUNCTKE BO3/1yXa U Ia30B, OYMCTKE BOJIBI,
BOJOCHAOXKEHHUS, KaHATU3alUH, Teriora3ocHabkenus 1 BeHTwsinuu. Kpome Toro,
THJIPaBIIMKA U TETUIOTEXHHUKA CITy>KaT TEOPETUUECKON 0a30i MpH U3YUEHUHU Psiia
JUCUUIUIMH. B cooTBEeTCTBHH ¢ y4eOHBIM IUIAHOM AUCIUIUIMHA U3Y4YaeTCsl B TEUEHUH
oHOro cemectpa. OCHOBHBIE MTONOKEHUS TUCIMIUIMHBI U3J1aratoTcs Ha JICKIUAX U
OPAKTUYECKUX 3aHATHSIX. 1 yrimyOlieHHs M 3aKpEeIUIeHUs] 3HaHUM, TOJTyYeHHBIX Ha
JEKUUAX U IPAKTUYECKUX 3aHATHUSIX, B KypC BBEACHBI Ja00OparopHbie pabOThl U KypcoBast
pabora. B camocTosTeNnbHYI0 paboTy CTYIEHTOB BXOJUT OCBOEHUE TEOPETUYECKOTO
Marepuana, MNOoAroTOBKa K KOHTPOJIbHBIM paboTaM U BBIMOJIHEHUE KypCOBOM padOTHhI.
[Tocne 3aBepuieHUs Kypca CTYAEHTHI JOJKHBI UMETh MPEACTABICHUE O MECTE U POJIU
XUMHYECKOW TEXHOJIOTUHU B PA3BUTUH HAYKH, TEXHUKU U TPOU3BOACTBA; O TEHIACHUIHUSIX
Pa3BUTHS PA3JIMYHBIX OTPACIEH MAaTEPUAIIBHOTO POU3BOACTBA. CTYIEHTHI JOKHBI 3HATH
Y YMETb HUCIIOJIb30BaTh PUHIIMIIBI IOCTPOCHHUS M aHAJIN3a XUMUKO-TEXHOJIOTMYECKUX
CUCTEM; OCHOBHBIE METO/IbI Pa3/I€JIE€HUS XUMUYECKHUX BELIECTB; METO/IbI COCTaBICHUS
TEIUIOBBIX U MaTE€PHUAIIbHBIX OAIaHCOB MPOU3BOJICTB; METO/IBI pacueTa u BrIOOpa
anmnaparypsbl Jis pa3fesIeHHs] Fa30BbIX U KUJIKUX HEOIHOPOAHBIX CUCTEM; METOJBI BBIOOpA
U pacyeTa anmnaparyphbl 1JIsl OYUCTKH 10 HEOOXOAMMOTrO YPOBHS CTOUYHBIX BOJ M Ia30BbIX
BBIOPOCOB, 000PYI0BaHUS JJIsl pa3MEILeHUs, TepepabOTKU WU 3aXOPOHEHHUS OTXO/I0B
OPENNPUATUN Pa3IUYHBIX OTPACIIEH.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

IInanupyemMsble pe3yapTaTbl OCBOCHUS [Inanupyemsble pe3yapTarsl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE
3HaeT: METO/bl ONIMCAHUS PABHOBECHS U KUHETUKH
IIK-2 ygacTBOBaTh B COBEPILECHCTBOBAHUU MaccCoIlepelayl B XMMUYECKOM TEXHOJIOTHH
TEXHOJIOTHYECKUX MPOLECCOB, MOAEIUPOBATh  [YMEET: UCIIOIb30BaTh IPUHIUIIBI MOACIUPOBAHUS
9HEpro- U pecypcocOeperaroiiye mporeccsl, [IpoLECCa MacCoIepeiadyn
00eCreYnBaroIe BEICOKUN YPOBEHB lIMeeT MpakTUYEeCKUN OIBIT: OIIPENEIICHUS
HKOJIOTUYECKOI Oe30macHoCTH XapaKTEPUCTHK PAaBHOBECHOM KOHIICHTpaLUU

XUMHNYCCKUX BCIICCTB




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

[Tpon3BoACTBEHHAS MPaKTHKA (HAyYHO-
HCccieIoBaTeIbCcKast pabora) (4 cemectp)

OO1m1ast XuMHYECKasi TEXHOJIOT s,

CucreMbl ynpaBieHUs] XUMUKO-TEXHOJIOTMYECKUMHU
[IPOLIECCAMHU,

buorexmonorun,

‘TeXHOT€HHbIE CUCTEMBI U DKOJIOTUYECKHUN PUCK,
MareMaTu4eCcKoe MOJAEINPOBAaHNE

TCXHOJIOTMYCCKUX MPOUCCCOB U MPHUPOJAHBIX CPC/

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpHu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUTIIIAH:

Hucuunimna

TpeboBanus

[Ipon3BOACTBEHHAS MTPAKTHKA (HAYIHO-
rccenoBareabckas pabora) (4 cemectp)

3HaeT: METO/bl ¥ CPEACTBA IPOBEACHUS HAYUHBIX
HCCJIETOBAHUN, 0COOCHHOCTHU TEXHOJIOTUUYECKOTO
poLEecca Pa3IMYHBIX IPOMBIIIEHHBIX
MPOU3BOICTB YMEET: MPUMEHATh METO/IBI aHAIIN3A U
00pabOTKN UCXOIHBIX JaHHBIX, IPOBOIUTH aHAIIN3
nojy4yaeMoi nH(OpMalU MO BIUSHUIO
[IPOMBILIUIEHHOTO ITPOU3BOJICTBA HAa OKPY KAIOILYIO
cpeny MMeeT mpakTUYECKHiA OMBIT: IPOBEACHUS
OIICHKU BIIMSIHUS IPOMBILIIJICHHOTO MPOU3BO/ICTBA HA

OKPY>KAIOIILYIO CPEy

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mr1ast TpyI0€MKOCTh TUCIUTUINHBI cOCcTaBiseT 3 3.€., 108 4., 57,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Brn yueonoii padoret 4acoB Homep cemectpa
5

OO6mmas TpyaoEMKOCTh AUCIUTLITMHBI 108 108

Ayoumopnvie 3aHAmMUA: 48 48
Jlexumu (JI) 16 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUJIbI

aymuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopubie padotsI (JIP) 16 16

Camocmosmenvuas paboma (CPC) 50,5 50,5
MOJITOTOBKA KypCOBO pabOThI 15,5 15.5
MOJITOTOBKA K MPAKTHYECKUM padboTam 10 10
MIOJrOTOBKA K JJaOOpaTopHbIM paboTam 10 10
MIOJITOTOBKA K 9K3aMEHY 10 10
IIOATOTOBKA K KOHTPOJBHOMY T€CTUPOBAHUIO 5 5

KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 9,5 9,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - sk3ameH,KP

5. CoaeprkaHue TUCHMILIIMHBI

O0BeM ayTUTOPHBIX
paizgena HaumenoBanue pa3ienoB AUCIUILUIMHbBI 3aHATHI 110 BUJIAM B Yacax
Beero | JI | I13 | JIP
1 |OcHOBHBIE 3aKOHBI THJIPABJINKH 6 2| 4 0
[lepemenienue xuakocrei. Cxarue U NepeMenieHle ra3os. 16 2|1 6 8
3 |TemoBsble MmpolecChl XUMUUYECKON TeXHOIOTUH. Teronepenaya. 2 0 2 0
OO0rmure cBeAeHUS 0 MacCOOOMEHHBIX (U] Py3nOHHBIX) MpOIEccax.
4  MomudunupoBaHHbIe YpaBHEHUS Macconepenadyi. OCHOBHBIEC 3aKOHBI 4 2|2 0
MaccorepeHoca.
5 Macconepenava B cUCTeMaXx ¢ TBepJoi (a3oii 1 co CBOOOTHOM 20 10! 2 ]
rpaHuiei paszaena ¢as
5.1. Jlekuumn
Ne Ne Kox-
nexuuulpazena HaunmenoBanme win KpaTkoe cofep>kaHnue JEKIIMOHHOTO 3aHSTH BO
4acoB
1 1 OcHoBHbIe TOHATHSA. OCHOBBI TEOPHH MTEPEHOCA UMITYJIbCA, TETJIOThI, MACCHI. 5
OCHOBHOE ypaBHEHHUE TUJIPOCTATUKU. YpaBHEHHUE Diliiepa.
Cuuibl, 1eMCTBYIOIIKE B )KUAKOCTH. OCHOBHBIE 3aKOHBI THJIPOCTATUKU U
) ) TUIPOJIMHAMUKH. YpaBHeHHE bepHyin. Pexxumbl ABMKEHUS )KUAKOCTEN. OMbIT )
Pelinonbpaca. Hacocel 1 HaCOCHbBIE YCTAHOBKH, UX XapaKTepUCTUKU. CxkaTue u
nepemMenieHne razos. Kommnpeccopsl.
OCHOBBI TEOPUH MACCOTIEPEIaYr U METO/IBI pacuéTa MacCOOOMEHHOM ammaparyphl.
3 4  |MatepuanbHbIi 6amaHC MacCOOOMEHHBIX TporieccoB. MomnekymspHas 1udysus. 2
Konseknus 1 maccootnava. JuddepenimanpHoe ypaBHEHHE TTEPEHOCA MACCHI.
4 5 AGcopO1us, meperonka u pektudukanus. CylniHoCTh POILIECCOB, allapaTHOE )
odopmIIeHHE.
5 5 Ancopbums. AncopoeHTthl. AncopotuB. MonooOMmeHHas copOius. KaTnoHUTH 1 5
AQHUOHUTHL. MeMOpaHHbIE MTPOIIECCHI.
DKCTpaKIIUS B CUCTEME JKUIKOCTh — KUIKOCTh. BbIOOp sKkcTparenTa. Kunernka
6 5 PKUJIKOCTHOM AKCTpakiuu. OCHOBHBIE CIOCOOBI TPOBEACHHUSI SKCTPAKIIUH. )
'YCTpOMCTBO M MPUHIUN AEUCTBUS HIKCTPAKTOPOB. CXEMBbI 3KCTPAKIIMOHHBIX
yCTaHOBOK. PacTBOpeHue 1 SKCTparupoBaHue.
7 5 |Cymxka. Kunernka cymku. Buasl cymku. CylniabHbIE are€HTHI. 2
2 5 Paznenenue KuIKuxX HEOTHOPOAHBIX cucTeM. DunbTpoBanue u GriIbTpaIus. )
TpeboBaHus K GUABTPYIOIIUM MaTepUaIaM.
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koz-
sansuspascna HaunmenoBanue win KpaTkoe CoAep:KaHue MPAKTUUECKOTO 3aHITHS, CEMUHApa BO
4acoB
1 1  [Marepuanbhsiii 6ananc. PacueT marepuansHoro Oananca. Heyssizka 6ananca. 2
2 1  |OcHOBHOE ypaBHEHHE THIPOCTATUKH. 2
3 2 |Pacuer ko3 dunmeHToB BsizkocTu. Uncno PeitHonbaca 2
4 2 |YpaBHeHHS pacxoJ0B KHIKOCTeH 1 ra3oB. OObeMHBIN pacxos. MaccoBslil pacxon| 2
5 2 |Hacocsl n HacocHble yctaHOBKU. Hacocsl. MomHocTs. KITJI. 2




6 3 [IpoMbINIIeHHBIE CTIOCOOBI TIOABO/A U OTBOJIA TETUIOTHI. PacueT TermnooOMeHHOH )
anrmaparypsbl.
7 4 OCHOBBI TEOPUHU MACCOTIEPEIau U METOJIBI pacy€éTa MacCOOOMEHHOM 5
arnmaparypebl.
3 5 Cymika. MarepuanbHsblil 0ananc. Jluarpamma coctosiHust Boabl. OUIBTpOBaHUE, )
BBIOOD (PUIIBTPALIMOHHOTO MaTepHara.
5.3. JlaboparopHbie padoThI
Ne Ne Kon-
HanmMeHnoBaHMe Win KpaTKoe coepKaHue Ja0opaTOpHOU paboThI BO
3aHATHA|pa3eNna)
4acoB
1 ) YpaBHEHHsI pacXo0B KUAKOCTeH 1 ra3oB. O0beMHBIN pacxon. OnpeneneHue 4
K023 pUIeHTa pacxoda MEPHOTO COILIA.
> ) Ornpenenenue KHHeMaTI/IquCKOﬁ Y TUHAMHUYECKOM BSI3KOCTEH )KUAKOCTU. Binsinue 4
TEMIIEpaTyphl U IPUMECEH HA BSI3KOCTb.
3 5  |DunerpoBanue. Onpenenenre 3PPEeKTUBHOCTH PUIBTPOBAHUS. 4
4 5  |Cymka. Kunernueckue KpuBbIi€ CYIIKH. 4
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Koz-
TTonsun CPC pasnenoB, raB, cTpaHuil) / cceika Ha  [CeMecTp| BO
pecypc JacoB
[OJITOTOBKA KypCOBOM pabOTHI 1. ITYMJI ocH. out. 2 ¢.399, 5 15,5
[MOITOTOBKA K MPAKTHYECKUM padoTam L IIYMJL ocu. juur. 1, 493¢. 2. Konenext 5 10
nmekuuii. 3. ITYMJI non.ut, ¢.575.
1. ITYM/] ocH. muT. 1, 493c. 2. KoHcnekr
MOJIrOTOBKA K JJa00OpaTopHBIM paboTam . 5 10
TIEKIIMIA.
1. ITYM]] ocH. mut. 1, 493c¢. 2. Koncnekr
HOZIrOTOBKa K SK3aMeHy nekiui. 3. ITYM/] non.nwr, ¢.575. 4. 5 10
OYMJI ocH.auT. 145¢. 5. OYMJI mon.nmurt.
96¢.
1. ITYM/ ocH. nuT. 1, 493c. 2. KoHcnekr
MO/ITOTOBKA K KOHTPOJIbHOMY T€CTUPOBAHUIO ek, 5 5

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEIBLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [TonokeHnem o OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

HasBanwue n-

Ne | Ce- Bun Makc. THIBA-

KOHTPOJIbHOTO |Bec [Topsiok HaYKMCIIeHUs1 0AIOB

KM|mectp| xoHTpOIMIS MEDONDISITIS Oamn eTCS B

po1p A
ITpome- Kpurepuu olieHUBaHUS OTBETA HA
1 5 P OK3aMeH - 15 puTep LI N YK3aMeH
KYTOUHAS TEOPETHUECKU BOMIPOC B Omiiere: 5 6aJIsI0B




arTeCTanusa

— CTYJICHT IEMOHCTPUPYET: TIIyOOKHe
MCUepIbIBAIOIINE 3HAHUS B TOHUMaHUH,
W3JI0)KEHUH OTBETA HA BOIIPOC, OTBET
JIOTUYECKU TMOCIIEI0BaTEeNbHBIH,

COJlep KaTeIIbHBIN, IIOJIHBIN, TPaBUIIbHBIN U
KOHKPETHBIN;4 0asuia -: TBepble 3HAHUS
MaTepualia, paBUIbHOE TOHUMAHHE
CYILITHOCTH U B3aUMOCBS3U
paccMaTpUBaEMBbIX MPOIIECCOB U SIBJICHUM,
OJTHAKO, OTBET HEJIOCTATOUHO TOJIHBIH,
MMEIOTCS 1-2 HE3HAYUTENIbHBIX 3aMEUaHUs
MperoiaBaTeis, NoCIeA0BaTeIbHbIN U
KOHKPETHBIM OTBET, CTYACHT CBOOOIHO
yCTpaHseT 3aMe4YaHus MPernoaaBares 1mo
OTJICJIbHBIM YaCTAM U IyHKTaM OTBETA; 3
OaJia - TBep/ible 3HaAHUSI U TOHUMaHNe
OCHOBHOTO; OTBET HE COIEPKUT IPyObIX
OIINOOK, HO €CTh Oosiee 2-X HETOUHOCTEH U
3aMEYaHUM, [P YCTPAHEHUHU HETOYHOCTEU
1 HECYLIECTBEHHBIX OIIMOOK B OCBEIICHUU
OTJICJBHBIX MOJIOKEHUH TPEeOyoTCst
HABOJISIIME BOIIPOCHI penogaBares; 2-
Oasia —TpyOble OLIMOKU MPU OTBETE HA
BOMpoc, HO 6osee 50% oTBeTa COCTaBISAIOT
MpaBUJIbHBIE CBEICHHUS, CTYJICHT
TIEMOHCTPUPYET HEYBEpEHHbIE U HETOUHBIE
OTBETHI Ha HABOSIIINE BOIIPOCHI
npenoaaBates, 1 6amt — rpyobie OrmmMoOKu
B oTBeTe, MeHee 50% SIBIIIOTCS
HEBEPHBIMU, CTYIACHT JJIEMOHCTPUPYET
HEMTOHUMAaHUE CYIIHOCTH U3JIaraeMbIX
rojoxkeHuit; 0 0aaIoB -HET OTBETA HA
BOTIPOC. 3a7a4a: 5 OaJIoB -3a/1aua pelieHa
MPaBUJIbHO, HAITUCaHbI Bce (hOPMYJIbI, B
(dbopMyIBl IOACTABIEHBI BCE UDPHI,
Mpou3BeAeH nepeBo B eaquHuiibl CH,
HaIlMCaH OTBET. 3a KaXKIbIi
HEBBINOJHEHHBI KpUTEpU CHUMaeTcs |
Oas.

Kypcosas
paboTa/ImpoeKT|

Kypcosas
pabora

20

KypcoBast pabota Ha Temy "Pacuer
TEIJI000MEHHOTO anmapara’ . 3aganue
BBIIAE€TCS B HAaUaJe CEMECTPA,
BBITIOJTHSIETCSI CTYICHTOM B T€UEHHE
ceMecTpa KakK BUJ CAaMOCTOSITEIILHOM
paboThl. [losicHUTeNbHAS 3aTTHCKa U
YEPTEKH CAAIOTCS Ha POBEPKY
[IPETI0/1aBaTENI0 COMIACHO KaJICHJaPHOMY
riany. [IpenogaBarens BbICTAaBIsAET
MpeIBapUTEIbHYIO OLIEHKY 32 BBIOJIHEHUE
1) nuteparypHoro 0630pa, 2) pac4eTHOM
yacTH, 3) yepTexa U JOMyCKaeT CTy[AeHTa
4) k 3amuTe. 3amuTa KypcoBoil paboThl
BBITIOJTHSIETCS] B KOMHCCHH, COCTOSIIIIEH HE
MEHee, YeM U3 ABYX Ipenoaasareneil. Ha
3aIUTEe CTYACHT KOPOTKO (3-5 MUH.)

JOKJIaAbIBACT 00 OCHOBHBIX IMPOCKTHBIX

Kyp-
COBBIC
PabOThI




PEIICHUSX, PUHSTHIX B MPoIIecce
pa3paboTKu, U OTBEYAET Ha BOMPOCHI
YJIEHOB KOMUCCHH. BhITIOTHEHME
TUTepaTypHOro 0030pa, pacy4eTHOM YacTH,
qepTeka U 3alIuTa padoThI SIBISIOTCS
KOHTPOJBbHBIMU MEPOIPUITUIMHU U
OIICHUBAIOTCS T10 MATHOAITLHON CUCTEME.
3a Ka)KJ10€ KOHTPOJIbHOE MEPOTPUSATHE B
XOJ1€ BBITIOJTHEHHS KYPCOBOI paOOTHI
CTYZIEHT MOXET MaKCUMaJIbHO HabpaTh 5
0amioB. [lokazarenu olleHUBAHUS:
BrinonHeHue TuTepaTypHOro 063opa
(Teopernyeckas 4acTb) 5 6aIoB —
TEOpEeTUUECKasi 4aCTh UMEET JIOTUYHOE,
MOCIIeIOBATEIbHOE U3JI0KEHNE MaTepuaia,
MCUEPIIBIBAIOIIE PACCMOTPEHBI
COBPEMEHHBIE METO/IbI, JAHBI CCHUIKU Ha
CTaTbH, OTyOJUKOBAaHHbIE B PEHTHHIOBBIX,
B TOM YHCIIE, HHOCTPAHHBIX U3JIAaHUSX, U
MaTepHaIbl PEUTHHTOBBIX KOH(EPESHITUH,
OPUTHHAIILHOCTH TEKCTA COCTABIISIET HE
menbIe 80% 4 6arnna -TeopeTudeckas
JacTh UMEET JIOTUYHOE U
MOCJIeZI0BaTEIbHOE U3JI0KEHNE MaTepuana,
B HEll MpeICTaBIeHBI JOCTATOYHO
MOIPOOHBIN aHAIM3 U KPUTHIECKHH pazoop
COBPEMEHHOT'O COCTOSIHUS BOIIPOCA, OTHAKO
QHAJIM3 U KPUTHKA MaTepuaa BHIIIOTHEHBI
HEI0CTAaTOYHO TOAPOOHO, C/ICTaHHbIC
BBIBOJIbI HE BCET/Ia 000CHOBAHBI,
OpUTMHAJILHOCTH TeKcTa He Hike 70% 3
OaJia - MOSCHUTENbHAS 3al1CKa UMEEeT
TEOPETUYECKYIO IT1aBy, Oa3upyeTcs Ha
COBPEMEHHOM IPAKTUUYECKOM MaTepuare,
HO MMEET MIOBEPXHOCTHBIN aHANIN3, B HEU
[POCMaTPUBAETCS HEMOCIIE0BATEIHLHOCTD
W3TI0KESHHSI MaTepHala, OPUTHHATBHOCTD
TekcTa Boime 60% 2 Ganna —
TEOpETUIECKAs TJIaBa YACTUYHO COJEPIKUT
CCBUIKU Ha YCTapeBIINE UCTOYHUKHU
TUTEepaTyphl, MaTeprall He
CTPYKTYpUPOBaH, MpPeACTaBICH
HETOCJIeJ0BaTeNIbHO, OTCYTCTBYET aHAIIN3
CYILECTBYIOIIETO MOJI0KEHUS, KPUTHKA
METO/IOB, OPUTHHAILHOCTH TEKCTa
coctannser 50-60% 1 Gamn —
TEOpETUYECKasl IIaBa HE COIEPKUT CCHIJIOK
Ha JINTEPATypHbIE HCTOYHHUKH, THOO
MPEICTABICHHBIC INTEPATYPHBIC
WMCTOYHHUKH CYIIECTBEHHO yCTapeIH,
W3JI0KCHHBIE B TJIABE MaTepual ycTaped,
HE OTBEYAET COBPEMEHHOMY COCTOSIHUIO
BOMPOCA, OPUTUHAIHLHOCTH TEKCTA HIKE
50% 0 6annoB — TeopeTHUECcKas 4aCTh
OTCYTCTBYET BBINOIHEHNE pacuyeTHOU
yacTH (YIpOIIEHHBIN pacuer) 5 6aioB —




pacueTHas 4acTh BBIMOJIHEHA TPAMOTHO, HE
COJIEP>KUT OLINOOK, UCTIOIB3YIOTCS
COBPEMEHHBIE METO/IbI PacyeTa,
odopMIIeHHE PAaCUETHON YacTH
COOTBETCTBYET YCTAHOBICHHBIM
TpeOoBaHUsIM 4 Oasia —pacqyeTsl
BBITIOJTHEHBI HEJOCTATOYHO MOIPOOHO,
MMEIOTCSl HeOOIbIIINE HETOUHOCTH B
pacyere, o(hopMIIEHHE PacYeTHOM YacTu
COOTBETCTBYET YCTAHOBIIEHHBIM
TpeboBaHusM 3 Oaiia — 0osee MOJIOBUHBI
pacueToB BBHIMIOJHEHO MPABMIIBHO, OJTHAKO B
YacTH pacyeToB UMEIOTCA 1-2 ommokw,
UMEIOTCS IOTPEIIHOCTH B YaCTH

o opMIIeHHUsI pacYeTHOMN YacTu 2 Oaa —
MeHee MOJIOBUHBI, HO 0oJiee OAHON TPeTH
pacueTOB BBITIOTHEHO MPABUILHO, UMEETCS
Oosee 2 CyIIeCTBEHHBIX OITHOOK,
MCTIOJTb30BaHbI YCTAPEBIITNE METOIBI
pacuerta anmapara 1 6am1 —MeHee TpeTH
pacueToB BHIIOJIHEHO MpaBuiIbHO ) 6aioB
— pacueThl He MPeCTaBICHBI TN00 padoTa
COAEPKUT OECCUCTEMHBIE HEBEPHO
BBITIOJTHEHHBIE pacueThl UepTexk 5 0amios
— YEePTEK MOTHOCTHIO COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBaHUSIM, BHITIOTHEH
BEPHO, KOHCTPYKIIUS anmnapara, MOJHOCTHIO
COOTBETCTBYET pacuery 4 6ania — UMEIoTCs
HEOOJIBIIINE HETOYHOCTH B BBITTOTHEHUHT
yepTexka, YepTeXk BBHIIIOTHEH BEPHO,
KOHCTPYKIIHSI arapara MoJTHOCTHIO
COOTBETCTBYET pacuery 3 6asia - UMEIOTCS
CYIIIECTBEHHBIC HEJOCTATKU B KaYeCTBE
uepTexka, HEMOJIHOE COOTBETCTBUE UepTeKa
pacueTHOW yacTu 2 Oajia — yepTex
BBITIOJTHEH HEOPEXKHO, UMetoTCs 1-2
CYIIIECTBEHHBIX OITUOKHU, HECOOTBETCTBHE
yepTeka pacueTHOM yacTu 1 Gamr —
JepTEXK CONEPIKUT OoJIee TBYX
CYILECTBEHHBIX OLINOOK, BHITIOIHEH C
CYIIIECTBEHHBIMH HAPYIICHUSMHU
YCTaHOBJICHHBIM TPEOOBAHUSIM,
HECOOTBETCTBUE YePTEKA PACUCTHON YaCTH
0 GanyioB — YepTek He MPECTaBICHbI
3amura 5 6aysoB - Mpe3eHTaus
MOJTHOCTBIO COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHHSIM, YCTHBIN
TOKJIa]l BBITIOJIHEH TPAMOTHO, MOJIHOCTHIO
OTpakaeT cofepKaHue padOThl, CTYAECHT
OTJIMYHO BJIaJIeeT MaTeprasoM, JIETKO
0TBEYAET Ha MTOCTABJICHHBIC BOMPOCHI 4
OaJia - B Ipe3eHTaI[l UMEIOTCS
HEOOIbIIINE HEIOCTATKH, B IOKJIAIe
MMEIOTCSl HeOOIbIIINE HETOUHOCTH
W3TI0KEHHSI CYyTH paOOThI, CTY/IEHT 0e3
0COOBIX 3aTPYJHEHHI OTBEYaeT Ha




MOCTaBJICHHbIE BOMIPOCHI 3 Oasa -
MMEIOTCS CYLIECTBEHHbIE HETOCTATKU B
KaueCTBE MPEe3eHTALUN pabOTHI, IPH
3alUTe CTYACHT MPOSBISET
HEYBEPEHHOCTB, MOKa3bIBaeT caboe
3HaHHE BOIPOCOB TEMbI, HE BCET/a J1aeT
MCUEPITBIBAIOIIIE aPTyMEHTHPOBAHHBIC
OTBETHI HA 3aJlaHHBIE BONPOCHI 2 Oasuia —
MpEe3eHTaIs BBITIOJTHEHA HEOPEKHO,
UMEIOTCS 1-2 CyIIeCTBEHHBIX OIMUOKH, TIPH
3alnTe CTYJEHT Ha 1-2 Bompoca
3aTPYIHSAETCS OTBETUTH WJIM OTBEYAET C
omrOkamu 1 6ast - mpe3eHTanus
COIEPKUT OoJiee ABYX CYIIECTBEHHBIX
OLIMOOK, TPH 3alUTE CTYJEHT Oosiee ueM
Ha JIBa BOIPOCA 3aTPYIHSIETCS OTBETUTH
WK OTBevaeT ¢ omuokamu O 6aios -
Mpe3eHTAIS COAECPKUT OECCUCTEMHbIE
CBE/ICHUS HE OTHOCAIINECS K CyTH pabOTHI
VI HE TIpeJICTaBJIeHa, P 3alUTe CTYACHT
3aTpyIHSIETCS OTBEUATh Ha MOCTaBICHHbIE
BOMPOCHI 10 €€ TEME, HE 3HAET TEOPUH
BOIIPOCA, TIPY OTBETE Ha BCE BOMPOCHI
TOITyCKaeT CyllecTBeHHbIE omnOKu. Eciu
MIPY BBITIOJTHEHUH KOHTPOJIBHBIX
MEPOTIPUITHI KypCOBOM pabOThI
MPOMCXOIUT HapyIlIEHUE KaJeHIaPHOTO
M1aHa c1a4yu (yKa3aHHOTO B 3aJJaHUH), TO
OLIEHKA 32 Ka)KJ]0€ MEPOTIPHUITHE
cHIKaeTcs Ha | Ga.

Texymmii
KOHTPOJIb

IIpakTrueckue
3a7aHus

CTyneHTy UHIMBHIYaTIbHO BBIJAIOTCS
MpakTUYECKHe 3aanus . Bpems
MOArOTOBKH - 90 MUHYT. Tembl
MPaKTUYECKUX 3aHATUN U3BECTHBI
cTyAeHTaM 3apaHee. Bce 3amanus
OCHOBaHbI HA U3YYE€HHOM Marepuaie. B
KaxaoM 3amannu 4 3agaun. OOt 6asnt
MIPU OLIEHKE CKJIaJbIBAECTCS U3 CIEAYIOIINUX
MMOKa3aTeJen: ~KaK/10€ MPABUIBLHO
BBIIOJIHEHHOE 3amanue —0,5 6aia.

OK3aMCH|

Texymui
KOHTPOJIb

KontponpHas
pabora
(TecTupoBaHue)

20

Tect MpoBOANUTCS MUCBMEHHO Ha
MOCJIEHEM 3aHATUU U3y4aeMOro pasjena.
Tect coctout u3 20 Bonpocos. Bpewms,
0TBEJIEHHOE Ha o1poc -40 MUHYT
[IpaBUIBHBIN OTBET HA BOIIPOC
cooTBeTcTBYeT 1 O6amny. HenpaBuiabHbIi
OTBET Ha BONPOC COOTBETCTBYET () OasIoB.

OK3aMCH|

Texymmii
KOHTPOJIb

JlaGoparopHble
paboTsl

[Tocne mpoBeneHus 1a6OpaToOpHOM paboOTHI
[IPOBOJIUTCS 3allUTa OTYETa. 3aluTa
0TuéTa MpeACTaBIsAET COOOM YCTHBIN OMPOC
Y TIPOBOJIUTCS B TOM CJIydae, €Clid B OTUéTe
coJiep KaTcs OIIMOKH pacuéra; CTY/IeHT
HEIPaBUILHO UHTEPIIPETUPOBAI
pe3ysbTaThl aHAIN3a; 3aIUCh PE3YIbTaTOB
aHaJIM3a HEBEPHA; BBIBOJ 110 paboTe
HENOJIOH WJIM HE COOTBETCTBYET

OK3aMCH




copepkanuio padbotsl. Kpurepuu

OaJu1a — 3HAHNE METOOUKHU M XOJ1a
BBITIOJTHEHHS Pa00THI, PAMOTHOE

OTCYTCTBHME OJHOIO U3
BBIILIECIIEPEYNCIIEHHBIX TyHKTOB. 0

pabote B mabopatopuu. OTUeT 1Mo
naboparopHoii pabote. CnaHHBIH
3a4TEHHBIN C IEPBOTO pa3a OTYET
COOTBETCTBYET 3 Oaam, 3Tu 6an

HCITPABUJIBHBIX OTBETOB HA YaCTh

paboThI, B ClTydae MO3AHEH caaun
canMaercs 1 0amn

oIlcHUBaHUs. BrImonHeHHe paboThI. 2

BBITIOJIHEHHUE HKCTIEPUMEHTA. 1 Oamm —

HE3HAHHE METOJIMKU M XOJ1a BHIITOJTHEHUS
paboThl, 1100 TpyObIe HEAOUETHI IPU
BBITIOJTHEHUH SKCIIEPUMEHTA, HapylICHHE
NpaBUJI TEXHUKU O€30MIaCHOCTH TIPH

BKJIFOUAIOT B C€0S TEOPETHIECKYIO YacTh (1
0aJin) u pacyeTHyto 9acTh (2 6amna). [To
OHOMY 0aJuTy CHUMAETCs B CITydasx:

TEOPHH, HETIPABIIILHOTO HETTPABHILHOTO
pacueta. Cpok aJisi cjauu oTuera — 2
HEJIEJIH TI0CTIe BBITIOTHEHUS J1Ta00paTOpHOM

0aJuIoB —

B CPOK U

JIbI

BOIIPOCOB

oT4ycTa

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTecTaluu

[Ipouenypa npoBeaeHus

Kpurepun
OLIEHUBAHUS

KypCOBBI€ pabOTHI

[TpoxoxkieHne TpoMeKyTOUHOM aTTECTALIUU SBIISIETCS
o0s13aTeNbHBIM. 3aJaHKe BbIIA€TCS B Hauaje ceMecTpa,
BBITIOJTHAETCS CTYJEHTOM B TEYEHUE CEMECTPA KaK BUT
caMOCTOsITeNIbHOM paboThl. [TosicHUTENbHAS 3aMHCKa U YEPTEXKHU
CHAIOTCA Ha MIPOBEPKY MPEIOIABATEIIO COITIACHO KAJICHIApPHOMY
IJIaHY.

B coOTBETCTBUH C
. 2.7 IlonoxeHus

[TpoxokIeHre MpOMEKyTOUHOM aTTeCcTaIlluy He 00s3aTeNbHO,
BO3MO’KHO BBICTABJICHUC OLICHKHU 110 TCKYIIEMY KOHTPOJIIO.

B cooTBETCTBUH C

AK3aMEH [TpomexxyTouHast arTecTanus (dK3aMeH) IPOBOAUTCS B YCTHOU  |mmI. 2.5, 2.6
dbopme. Bpemst mposenenust meponpustus cooTBeTcTByeT 180  [[lomoxkeHus
MUHyTaM. B Guiete 1Ba TeopeTHUECKUX BONPOCA U OfIHA 33a4a.
6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM
Kommnerenuun Pesynbrarel 00yueHus
1{2]314(5
K2 3HAeT: METO/Ibl ONIMCAHNS PAaBHOBECHUS M KUHETUKH MacCONepeadyl B XUMUYECKON TAANE
TEXHOJIOTHH
[1K-2 'YMeeT: HCTI0Ib30BaTh NPUHIIUIIBI MOIEIMPOBAHUS IIpOLiecca Macconepesadn HAHHHH
K-> VMeeT MpakTHYECKUH OMBIT: ONPEIEICHUS XapaKTEPUCTUK PaBHOBECHOM AANAE

KOHICHTpAlNN XUMHUYICCKUX BCIICCTB

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
Herraepcknid, 1O. . IIponeccer! n annmaparsl XMMHYECKOW TEXHOJIOTUN
[Tekcr] Y. 1 Teopernueckue 0CHOBBI MPOLIECCOB XUMHYECKOM TEXHOJIOTHU
['upomexaHndeckue 1 TEIIOBBIC MPOIECCHI U anmaparbl Y4eo. s XUM.-TEXHOI.
crienmanbHOCTEN By30B: B 2 kH. FO. U. JIpiTHEpCKMiA. - 3-€ u3a. - M.: Xumus, 2002.
- 399,[1] c. nn.
Hertaepckuid, FO. U. TIponeccsl u annapaTbl XMMAYECKON TEXHOJIOTUH
Y. 2 MaccooOMeHHBIE MPOIIECCHI U armaparbl Yuel. 11k XUM.-TEeXHOI. crell.: B 2 .
- 2-e m3x. - M.: Xummns, 1995. - 368 c. ni.

6) dononHumenvHas iumepamypa:

I.

2.

1.

[TaBnos, K. ®@. [Tpumeps! 1 3a1a4u 110 KypCy IPOLECCOB U almnaparoB
xumudeckor TexHomoruu [ Texct] Yueb. mocobue mist By3oB K. @. ITasnos, I1. T.
Pomanxkos, A. A. Hockos. - 14-e u3n., crep., nepened. ¢ u3a. 1987 r. - M.: AnpanC,
2007. - 575 c. n.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
N3BecTus BhICIINX YU€OHBIX 3aBEICHUI. XUMUSI 1 XUMUYECKast
TEXHOJIOTHS Hay4.-TeXH. )XypH. M-Bo 00p. u Hayku Poc. denepanuu, MBaH. roc.
XUM.-T€XHOJ. YH-T. )KypHaJ. - iBanoBo, 1958-

1.

2) MmemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNTUHDL!
HE MPETyCMOTPEHBI

1.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
HE IPEyCMOTPEHBI

I.

DJIeKTPOHHAS Y4eOHO-MeTOoANMYeCKAasl IOKYMEeHTAIl U

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
TUTEPaTyphl AIIEKTPOHHOMN
dbopme
Tpaskuna, O. C. [Ipoueccsl MaccorepeHoca B CUCTEMAaX C
DJIEKTPOHHO- ydacTheM TBepAoi ¢assl : yueOHoe nocobue / O. C. TpaBkuna.
OoubnuoTeyHas — Ya : YTHTY, 2019. — 145 c. — ISBN 978-5-7831-1854-
OcHoBHas B
1 irepatypa cucTeMa 8. — Tekcr : anekTpoHHbIH // JIaHb : 3eKTpOHHO-
13/1aTeNIbCTBA oubnuoreynas cucrema. — URL:
Jlann https://e.lanbook.com/book/179292 (nara oOpatieHus:
23.12.2021).
PazunoB, A. 1. Mass transfer processes with a solid phase
JNEKTPOHHO- participation. [Iporecchl MaccornepeHoca ¢ y4acTUueM TBEPIOi
OoubmuoTeYHAas ¢asel : yuebnoe nmocodbue / A. W. Pazunos, I1. I1. CyxaHoB. —
2 fﬁfeoszTzﬂbHaﬂ cucrtema Kazanb : KHUTY, 2012. — 96 ¢. — TeKcT : 31MeKTpOHHBIH //
patyp W3/1aTeNIbCTBA Jlanb : anekTpoHHO-O0nOMMoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/73203 (mata oOpareHus:

23.12.2021).

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHM:




1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)
3. ®T'AOY BO "HOYpI'Y (HNYVY)"-ITopran "Onekrponnsiii OYpI'Y"

(https://edu.susu.ru)(6eccpodno)

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000pyIOBaHUE, CTECHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3aaaruit . I‘[ MpeIyCTaHOBICHHOE MPOTPAMMHOE 00€CIICUeHHE, UCTIONB3YyEMOE IS
YA pa3IMYHBIX BUAOB 3aHATUH

JlaGopatopusie |301

iradboparopHabie yeranoBkr, KOK, xuMmudeckas rmocyna
3aHATHS (1a) patop y ’ ’ e

101
(1a)

Jlexuun KomrmbroTep, mpoeKTop




