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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

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE

3HaeT: METO/Ibl ONTUCAHUS PABHOBECHS M KUHETUKHU
Macconepeiayl B XUMUYECKON TEXHOIOTUU
[IK-1 Bnanenue 3HaHUSIMU OCHOBHBIX 3aKOHOB  [YMEET: HCMOIb30BaTh OCHOBHBIC 3aKOHOMEPHOCTH
HKOJIOTHH, IPUPOIOTIONB30BAHUSA, OMOPa3HOOOPA3HSL,|eCTECTBEHHBIX HAYK B PELICHUH 3a/1a4
XMMHH OKPYKAOLIEH CPebl Macconepenayu
MMeeT npakTUYeCKUM ONbIT: IPUMEHEHUS
CHUCTEMHOI'0 IIOJX0/1a JUIsl ONIMCAHMS IIPOLIECCOB




MaCCONCPCHOCA Ha PA3JIMYHBIX TCXHOJOTUICCKUX

CTaausIX

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

buopasHoobpazue,

JlanqmagToBeneHue,

IlouBoBeCHME,

TonIMBHO-3HEpPreTUYECKUI KoMILIEKC Poccun

[IpuponHbIi U peCypCHBIN MOTEHIIMA PETUOHA,
PeaOunranus HapyIICHHBIX TEPPUTOPHH,
IKOTOKCUKOJIOTHS,

AJIbTEpPHATUBHBIC UCTOYHUKH SHEPTHUH,
buorexHonoruu

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

buopasHoobpazue

3HaeT: OMOJIOrMYECKOe Pa3HOOOpa3ue OCHOBHBIX
IPYIITBI OPraHU3MOB; OCHOBHBIE TTPOOIEMBI
coxpaHeHus1 OrnopazHo0Opa3usl, 3aKOHOMEPHOCTH
dbopMHupOBaHUs, CIOCOOBI OIICHKU U Iy TH
coXpaHeHUs1 OMopa3zHo0Opasust YMeeT: OlICHUBATh
COCTOSIHME W TMHAMUKY OMOpa3zHoOoOpas3us,
OIICHUBATh COCTOSIHUE U JUHAMHUKY
OrOpa3HO0Opa3usl; MPOTHO3UPOBATH TUHAMHKY
Oropa3zHo00pasus MO BO3ACHCTBHEM IPUPOAHBIX U
AQHTPOIMOTeHHBIX (hakTOpoB MMeeT mpakTudeckuit
OTIBIT: UICHTU(PUKALIUN U ONTUCAHUS
Ouopa3zHo00Opa3us, BIaJICHHS METOAAMH aHAIN3a U
OLIEHKH OMOpa3HO00pa3us Ha pa3HbIX YPOBHIX
opraHuzamnuu ouocdepsl

JlanamradgToBeneHne

3HaeT: OCHOBHBIC BUIBI JIAHAIMAPTOB U UX
9JIEMEHTOB, OCHOBHBIE IPUHIIUIIBI, 3aKOHOMEPHOCTH
W 3aKOHBI IIPOCTPAHCTBEHHO-BPEMEHHON
OpraHu3anuu JaHamadToB YMeeT: BbIIEIATh
pa3iuyHbIe MOP(OIOTHIECKUE AIIEMEHTHI
maHaadToB U COCTABIATH JaHAmAPTHBIE TPOGUIIS
W CXEMBI , ODHEHTUPOBATHCS B TUTIOJIOTHH U
kinaccupukanuu gasamadros meeT npakrudeckuit
OTIBIT: TIPOBENEHUS JTaHIIIA(THO-IKOJIOTUIECKOTO
aHaJIM3a TEPPUTOPHH B COOTBETCTBUU C
NIeCTBYIOIIIUMH ITPABOBBIMUA HOPMaMH ,
COCTAaBJICHUS M aHAJIM3A JaHIA(THBIX KapT

[louBoBeneHUE

3HaeT: OCHOBHbIE MPUHLUIIBI B3aUMOACHCTBUS
Orocdepbl U YesloBeKa, OOIIYI0 CXEMY
04YBOOOPA30BaHMsl, COCTAB, CBOMCTBA, PEXUMBI U
DKOJIOTUYECKHE (DYHKIIMU TIOYB YMEET:
yCTaHABJIMBATh B3aMMOCBS3U IIOYB U
0YBOOOpa3youMx (pakTopoB, HIEHTUPUIUPOBATD
U OLICHMBAaTh CBOIcTBa MOYB ViMeeT mpakTudyecKkuii
OTIBIT: TIPOBEICHUS MOP(]OIOTO-TEeHETHYECKOTO
aHaJIn3a TIOYBEHHOTO NMPO(UIIs, IPOBEACHUS
aHasm3a GU3NIECKUX, XUMHUECKUX U (PU3UKO-




XUMHUYECKHUX CBOMCTB ITIOUB

TornmBHO-3HEpreTUYECKU KoMIieke Poccuu

3HaeT: HKOJIOTHIECKUE MPOOIEMBbI TOTLTUBHO-
HYHEPreTUIECKOTO KOMIUIEKCa YMEET: aHaJIH3UpOBaTh
HAYYHO-TEXHUYECKUE MPOOIEeMbI
HedTenoObIBaroIIeH 1 HeTenepepadaTrIBatOIeh
MPOMBIIIUICHHOCTH C TOYKU 3PEHUS BIUSHUS
TIPOMBIIIIIEHHOTO TIPOU3BOICTBA HAa OKPYIKAIOIIYIO
cpeny MMeeT mpakTHUYECKHiA OTIBIT: TIOUCKA
I/IH(l)OpMaHI/II/I 0 ME€TOdaX CHUXXCHUSA BIINSIHUS
MPOMBIIIUIEHHOTO MPOU3BOJICTBA HA OKPYKAIOIIYIO

cpeay

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mast Tpya10€eMKOCTh JUCHUILUIMHBI cocTaBseT 3 3.e., 108 4., 57,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue no cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
5

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108

AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI

ayauTopHbIxX 3aHaTuil (I13) 16 16
JlabGopatopusbie pabotsl (JIP) 16 16

Camocmosmenvras paboma (CPC) 50,5 50,5
ITOITOTOBKA K 3K3aMEHY 10 10
MOJITOTOBKA KypCOBOM pabOTHI 15,5 15.5
MOJITOTOBKA K MPAKTUYECKUM paboTam 10 10
MOJITOTOBKA K J1a00paTopHBIM paboTam 10 10
MIOZITOTOBKA K KOHTPOJIbHOMY TE€CTHPOBAHHUIO 5 5

KoHCynbranum v npoMeKyTouHasi aTTecTalus 9,5 9,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - sk3ameH, KP

5. ConeprkaHue TUCHMIIIIMHBI

O06beM ayUTOPHBIX
pa;ZQena HaumeHnoBanue pa3nenoB JuCHUILIMHBI 3aHATHH [0 BUIAM B Yacax
Bcero | JI | II3 | JIP
1 (OCHOBHBIE 3aKOHBI TUJPABIUKHI 6 2 4 0
2 |[lepemenienue xuakocreil. Cxxatue U nepemMenieHue ra3os. 16 2 6 8
3 |TemnoBsle mpouecchl XUMUYECKON TEXHOIOTUU. Tertonepenaya. 2 0| 2 0
OO01e cBeACHUSI 0 MAaCCOOOMEHHBIX (TU(PY3MOHHBIX) MPOIECCaX.
4  MomudunupoBaHHbIe YpaBHEHUS Macconepenadyl. OCHOBHBIE 3aKOHBI 4 2| 2 0
MaccoIepeHoca.
5 Maccorepenada B CUCTEMax ¢ TBepAo (a3oi 1 co CBOOOTHOM 20 10l 2 ]
rpaHuLei pasaena gas




5.1. Jleknun

Ne Ne Koz-
HaumenoBanue uin KpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHITH BO
JIEKIMH[pa3aeIia
4acoB
1 1 OcHoBHbIE TOHATHS. OCHOBBI TEOPHH ITEPEHOCA UMITYJIbCA, TETIOTHI, MACCHI. )
(OCHOBHOE ypaBHEHHUE TUJIPOCTATUKU. YpaBHEHUE Diliepa.
Cunbl, AecTBYyIOMIME B KUAKOCTU. OCHOBHBIE 3aKOHBI THAPOCTATUKH U
) > rUAPOIMHAMUKHU. YpaBHeHue bepuymin. Pexxumbl ABUKEHUS KUAKOCTEH. OMBIT )
Pelinonbaca. Hacockl 1 HaCOCHBIE YCTAaHOBKH, X XapakTepuctuku. CxxaTtue u
nepemenieHue ra3on. Komrpeccopsi.
OCHOBBI TEOPUH MacCONepeIadl B METO/IbI pacuéTa MacCOOOMEHHOM anmapaTyphl.
3 4  [MarepuanbHbIil 6aaHC MacCOOOMEHHBIX MporieccoB. MonekynsapHas quddy3us. 2
KonBekius u Maccootnava. uddepeHnnansHoe ypaBHEHHE IEPEHOCA MACCHI.
4 5 AGcopbuus, neperonka u pektudukanus. CymHoCTb MPOIECCOB, alnapaTHOe )
odopmIieHHE.
5 5 AncopOumsi. AncopOentsl. AncopotuB. MonooomenHas copOiusi. KatnoHuTs 1 )
AQHUOHUTHI. MeMOpaHHBIE IPOIECCHI.
DKCTpaKIUs B CHCTEME KUIKOCTh — KUIKOCTh. Bb10Op 3KcTparenTa. Kunernka
6 5 PKUJIKOCTHOM SKCTpakiuu. OCHOBHBIE CIIOCOOBI MMPOBEACHUS IKCTPAKIIUU. )
YCTpOKCTBO ¥ IPHHIIMI ICHCTBHUSA IKCTPAKTOPOB. CXEMBbI SKCTPAKITMOHHBIX
yCTaHOBOK. PacTBOpeHue u 3KCTparupoBaHue.
7 5  |Cymka. Kuneruka cynmku. Buasl cyniku. CymmibHbIE areHTHI. 2
2 5 PazneneHue KUAKUX HEOTHOPOIHBIX crucTeM. DUIBTpOBaHUE U (PHIBTpAIIHSL. )
TpebGoBanus K PUIBTPYIOIIMM MaTeprajiaM.
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
HaunmeHoBaHMe WM KpaTKOE COACp)KaHUE MPAKTUYECKOTO 3aHITHS, CEMUHApa BO
3aHATHUsA[pa3IeIa
4acoB
1 1  |Marepuanbubrii 6ananc. Pacuer matepuansHoro 6ananca. Heyssizka 6ananca. 2
2 1 |OcHOBHOE ypaBHEHUE THPOCTATUKH.
3 2 |Pacuer ko3 durmenton Ba3kocTH. Yucno PeliHonbaca 2
4 2 [YpaBHEHHS pacXoioB XKHUIKOCTEH U ra3oB. OObeMHBIN pacxoa. MaccoBblii pacxon| 2
5 2 |Hacocsl u HacocHble ycTanoBKH. Hacockl. Momuocts. KITJI. 2
6 3 [[poMbITIUIEHHBIE CITOCOOBI TTOJIBO/IA M OTBOJIA TEILIOTHI. PacueT TernmooOmMeHHOo# )
anmaparypebl.
7 4 OCHOBBI TEOPHH Maccomepeaadr U METOAbl pacyéTa MacCOOOMEHHOU )
anmaparypebl.
] 5 Cymika. MarepuanpHbiil 6ananc. JluarpamMmma coctostHus BoJbl. OUIbTpOBaHUE, )
BBIOOP (PUIIBTPAIIMOHHOTO MaTepHala.
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HanMeHnoBaH#e Wi KpaTKoe Colep:KaHue JT1abopaTOpHO paboThI BO
3aHATHUsA[pa3IeIa
4acoB
1 5 YpaBHEeHHMsI pacXo0B KuakocTel 1 razoB. O0bemMHbIN pacxon. OnpeneneHue 4
k02> puIeHTa pacxoaa MEPHOTO COILIA.
) ) OmnpeneneHue KI/IHeMaTqu:CKOﬁ Y JMHAMUYECKOM BA3KOCTEH KUIAKOCTH. BiusHue 4
TEeMIIepaTyphl U IPUMECEH Ha BSI3KOCTb.




3 5  |®unsrpoBanue. Onpenenenue 3hHEeKTHBHOCTH GHIBTPOBAHUS. 4
4 5  |Cymka. KuHeTnueckue KpuBble CyIIKH. 4
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JuTepaTypsl (C yKa3aHHEM Kon-
[Monux CPC paszenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
1. ITYMJI ocH. mut. 1, 493c¢. 2. Koncnekr
HOATOTOBKa K AK3aMeHy mexuuii. 3. ITYMJI gon.nut, ¢.575. 4. 10
OYMJI ocH.oiut. 145¢. 5. OYMJI non.ymwmrt.
96¢.
MOJITOTOBKA KypCOBOM pabOTHhI 1. IYM/] ocH. nut. 2 ¢.399, 15,5
[MOJrOTOBKA K MMPaKTUUYECKUM paboTaM L HWYII[ OcH. uT. 1, 493¢. 2. Koncnext 10
nekiuid. 3. ITYMJI non.wut, ¢.575.
1. ITYM/ ocH. nut. 1, 493c. 2. KoHcnekr
[MOJITOTOBKA K Ta00OpaToOpHBIM paboTam . 10
TeKIUH.
1. ITYMJI ocH. mut. 1, 493c¢. 2. Koncnekr
[MOJITOTOBKA K KOHTPOJILHOMY TECTHUPOBaHHIO I 5

6. DoHJ OLIEHOYHBIX CPEACTB IJId IPOBCACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YJIbTaTOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabsubie meponpusitus (KM)

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM|mectp

Bun
KOHTPOJISI

Bec

Makc.
Oan

[Topsimox HauwcneHus: 6aIOB

Yun-
THIBA-
eTCs B
ITA

ITpome-
KyTOUHAas
aTTecTanus

DK3aMeH -

15

Kpurepuu orieHuBaHus OTBETa Ha
TEOPETHYECKUN BOIIPOC B Omiere: 5 6aymoB
— CTY/ICHT JIEMOHCTPHUPYET: TITyOOKHe
MCUYEPIBIBAIONINE 3HAHUS B TOHUMAHUH,
W3JI0)KEHUH OTBETA Ha BOIIPOC, OTBET
JIOTMYECKH TT0CIIEIOBATEIIHLHBIM,
COZIEPKATEIIbHBIN, OJTHBIN, TPABUJIbHBIA U
KOHKPETHBIN;4 0asuia -: TBepAble 3HAHUS
MaTepualia, mpaBUIbHOE TOHUMAaHHE
CYIIHOCTH U B3aMOCBSI3U
[paccMaTpUBaEMBbIX MPOIECCOB U SBJICHUH,
0HAKO, OTBET HEAOCTATOYHO MOJIHEIH,
NMCIOTCS 1-2 HE3HAUUTEIBHBIX 3aMCUaHHs
MpernoaaBaTess, MOCaeA0BaTEIbHbBIN U
KOHKPETHBIN OTBET, CTYACHT CBOOOIHO
YCTpaHsIET 3aMeYaHusl MpernoaaBaTes mo
OTJICTIbHBIM YaCTAM U IyHKTaM OTBETA; 3
OaJuta - TBEpbIC 3HAHMS ¥ IOHUMAaHHE

OCHOBHOTI'0; OTBET HE COJIEP>KUT I'PyOBIX

OK3aMCH




OIIMOOK, HO €CTh 0oJiee 2-X HEeTOYHOCTEH U
3aME4YaHui, PU YCTPAHEHUH HETOYHOCTEH
U HECYIIECTBEHHBIX OIIMOOK B OCBEIICHUU
OTJICJIbHBIX MOJIOXKEHHUH TPeOyroTCs
HABOJISIIIIME BOIIPOCHI MPENoIaBaTes; 2-
Oayta —TpyObIe OIMOKH MPU OTBETE HA
BOTIpOC, HO Oosiee 50% OoTBETa COCTABISIOT
MPaBUJIbHBIE CBEICHUS, CTYACHT
IEMOHCTPHUPYET HEYBEPEHHBIE U HETOUHbBIE
OTBETHI Ha HABOJISIINE BOIIPOCHI
npenozaasarens, 1 6amn — rpyobie ormmoKu
B oTBeTe, MeHee 50% sIBIsroTCs
HEBEPHBIMU, CTYJIEHT JJEMOHCTPHUPYET
HEMOHUMaHUE CYITHOCTH U3JIaraeMbIX
ronoxkeHuii; 0 6aaIoB -HET OTBETA Ha
BOMpocC. 3a7aya: 5 6anIoB -3a7a4a perieHa
MPaBUIILHO, HATUCAHBI BCE (hOPMYJIBI, B
(bOopMyITBI TIOJICTABIIEHBI BCE ITU(PHI,
mpousBeieH nepeBo B eanHuIbl CU,
HaIIMCaH OTBET. 3a KaXKIbIN
HEBBINOJIHEHHBIN KpUTepuil cHUMaercs 1
Oas.

Kypcosas
paboTa/mpoexT

Kypcosas
pabota

20

Kypcosas pabota Ha Temy "Pacuer
TeriooOMeHHoro anmnapara' . 3ajanue
BBIZIACTCS B HA4aJie CEMeCTpa,
BBITIOTHSIETCSI CTYJICHTOM B T€UCHUE
CeMecCTpa Kak BUJ CAMOCTOATEIIbHOMN
paboTsl. [losicHuTeNnbHAS 3aMKcKa U
YEPTEXH CIIAIOTCS Ha MPOBEPKY
MPETO/IaBaTEN0 COMTACHO KaJICHIAPHOMY
rany. [IpenonaBarens BEICTABIISIET
MpeIBAPUTEIHHYIO OIIEHKY 32 BBIMOJIHEHUE
1) muteparypHoro o63opa, 2) pacueTHOH
qacTH, 3) 4epTeka U JOMyCKaeT CTyAeHTa
4) Kk 3amuTe. 3amuTa KypcoBoi paboThl
BBITIOTHSIETCS] B KOMUCCHH, COCTOSIIICH He
MEHEe, 4YeM U3 JIByX npenojasareneil. Ha
3aIUTe CTYJEHT KOPOTKO (3-5 MUH.)
ITOKJTaJIbIBACT 00 OCHOBHBIX IMTPOCKTHBIX
pEIICHUSX, IPUHSITHIX B MpoIiecce
pa3pabOTKH, U OTBEYACT HA BOTIPOCHI
YJIEHOB KOMUCCHH. BhInomHEHHE
TUTEpPaTypHOTO 0030pa, paCUeTHOM YacTH,
qepTerka U 3alIuTa paboThI SBISIOTCS
KOHTPOJBHBIMUA MEPOTIPHUSITHIMH U
OIICHUBAIOTCS 10 MATHOATITEHON CUCTEME.
3a KaXJ10€ KOHTPOJIILHOE MEPOTIPUSATHE B
XOJ1€ BBITIOJTHEHUS KYPCOBOM paOOTHI
CTYJICHT MOXET MaKCHUMaJIbHO HAaOpaTh 5
Oanos. [lokazaTenu olleHUBAaHUS:
BrlimioiHeHHE TUTEpaTypHOro 0030pa
(TeopeTnyeckas 4acTb) 5 OaioB —
TEOPETHUIECKAs YaCTh UMEET JIOTUIHOE,
MOCJIeZIOBATEIbHOE U3I0KEHUE MaTepuaa,
HCUCPIIBIBAIOIIE PACCMOTPEHBI
COBPEMEHHBIE METOJIbI, JAHBI CCHUIKU Ha

Kyp-
COBBIC
PaboThI




CTaThH, OMYOJIMKOBAHHBIE B PEUTHHIOBBIX,
B TOM YHCJIE, MHOCTPAHHbBIX U3/IaHUSX, U
MaTepHasbl PeHTHHIOBBIX KOH(EPEHIIHIA,
OPUTHHAIILHOCTH TEKCTA COCTABIISIET HE
menbIte 80% 4 6arnna -TeopeTudeckas
4acTh UMEET JIOTHYHOE U
MOCIIeIOBATEIbHOE U3JIOKEHNE MaTepuaia,
B HEll MpeICTaBIeHbl JOCTATOYHO
NoAPOOHBIN aHAJIN3 U KPUTHUYECKUH pazoop
COBPEMEHHOTO COCTOSIHUS BOIIPOCA, OTHAKO
aHaJIM3 U KPUTHKA MaTepHalia BHITOTHEHBI
HEI0CTAaTOYHO NOAPOOHO, C/IEeIaHHbIe
BBIBOJBI HE BCETZIa 000CHOBAHEI,
OpUTMHAJIBHOCTB TeKcTa He HUke 70% 3
0asuta - MOSICHUTENbHAS 3aMUCKa IMEET
TEOPETUUECKYIO IIaBy, OazupyeTcs Ha
COBPEMEHHOM MPAKTUYECKOM MaTepHale,
HO UMEET MOBEPXHOCTHBIN aHaJn3, B HEU
POCMAaTPHUBAETCS HETIOCIIEA0BATEIbHOCTD
W3JI0KEHHsI MaTepualia, OpUTHHAIbHOCTD
Tekcta Boiie 60% 2 6ana —
TEOpeTUUeCcKas IliaBa YaCTUYHO COJAEPKUT
CCBUIKHM Ha YCTapeBILINE UCTOUHUKHU
TUTepaTyphbl, MaTeprall He
CTPYKTYpUPOBaH, PECTABICH
HEIOCIIE0BaTEIbHO, OTCYTCTBYET aHaJIN3
CYIIECTBYIOIIETO MOJIOKEHHUS, KPUTHKA
METOJIOB, OPUTHHAIILHOCTH TEKCTa
cocrtasisiet 50-60% 1 Gamn —
TEOpEeTUUECKas IN1aBa HE COACPIKUT CCHUTOK
Ha JTUTEepaTypHble HCTOYHHUKH, JTHOO
MpeCTaBICHHbIEC INTEPATYPHBIE
WCTOYHHUKH CYIIECTBEHHO YCTapeH,
M3JI0KEHHbIE B TJIaBe MaTepuai ycTaped,
HE OTBEYAE€T COBPEMEHHOMY COCTOSHHIO
BOMNPOCA, OPUTUHAIBLHOCTD TEKCTA HIKE
50% 0 6amnoB — TeopeTHUECKask 4acTh
OTCYTCTBYET BBINOIHEHNE pacuyeTHOU
qacTH (YNpOIIEHHBIH pacyer) 5 6auioB —
pacueTHas 4acTh BBIIOJIHEHA TPAaMOTHO, HE
COAEPIKUT OLIMOOK, UCTIONB3YIOTCS
COBpPEMEHHBIE METO/IbI pacyeTa,

o opMIIeHHE paCUETHOMN YacTu
COOTBETCTBYET YCTAHOBIEHHBIM
TpeOoBaHUsAM 4 Oajia —pacyeTsl
BBITIOJTHEHBI HETJOCTATOYHO MOJIPOOHO,
UMEIOTCS HEOOIbIINE HETOUHOCTH B
pacuete, oOpMIICHHE pacueTHON YacTh
COOTBETCTBYET YCTAHOBIICHHBIM
TpedoBaHusIM 3 Oasia — 6oJiee OJTOBUHBI
pPacyeTOB BBHITIOIHEHO MTPABUIIBLHO, OTHAKO B
JACTH PAcueTOB UMEIOTCS 1-2 OmmoKH,
UMEIOTCS MTOTPEIIHOCTH B YacTH
odopMIIeHUS pacueTHON YacTH 2 Oaia —
MeHee MOJIOBUHBI, HO 0oJiee OTHON TPEeTH
pacuyeToB BHINOJHEHO MPABHIIbHO, UMEETCS




0osee 2 CyIIeCTBEHHBIX OIIMOOK,
MCIIOJIb30BaHbl yCTAPEBIINE METOIbI
pacuerta ammapara 1 6amn —meHee TpeTH
pacueToB BBIMIOJHEHO MpaBmiibHO O 6aIoB
— pacdeThl He MpeICTaBIeHBI JIN00 paboTa
COJIEPKUT OeccUCTEMHBIE HEBEPHO
BBITIOJTHEHHBIE pacyeThl UepTex 5 Oamios
— 4EepPTEK MOTHOCTHIO COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBAHUSIM, BHITIOTHEH
BEPHO, KOHCTPYKIIMSA anmnapara, MOJIHOCTHIO
COOTBETCTBYET pacuery 4 O6aia — UMEITCA
HEOOJbIIINE HETOUHOCTH B BBITTOJTHEHUH
JepTeka, YSPTEXK BBHITIOTHEH BEPHO,
KOHCTPYKIIHS armapara HoJTHOCThIO
COOTBETCTBYET pacuery 3 Oaia - UMEITCs
CYILIECTBEHHBIE HEJIOCTATKU B KaUeCTBE
qepTeka, HEMOTHOE COOTBETCTBUE YePTEKa
pacdyeTHON YacTH 2 Oajia — 4epTex
BBITOJIHEH HEOPEXKHO, UMeroTes 1-2
CYILECTBEHHBIX OLIMOKH, HECOOTBETCTBUE
yepTeka pacueTHoU yactu 1 Gamm —
YepTek COAEPKUT Oojiee IBYX
CYIIIECTBEHHBIX OITUOOK, BHITIOITHEH C
CYILLECTBEHHBIMU HAPYIICHUSIMHU
YCTaHOBJICHHBIM TPEOOBAHMSIM,
HECOOTBETCTBUE YEePTEKa PACUCTHON YacTH
(0 GanyIoB — YepTek HE MPECTABICHBI
3ammra 5 6aJTOB - Mpe3eHTAIUs
MOJTHOCTHIO COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSIM, YCTHBIMN
TOKJIA]] BBITIOJIHEH TPAMOTHO, MTOJIHOCTHIO
OTpaxkaeT coliep:kaHue paboThl, CTYAECHT
OTJIMYHO BIIAJICET MaTepUajIoM, JIETKO
0TBEYAET Ha MOCTABJIEHHbIE BONIPOCHI 4
Oajia - B Ipe3eHTalMA UMEIOTCS
HEeOOIbIIINE HEIOCTAaTKH, B JIOKJIa1e
UMEIOTCSl HEOOJIBIITNE HETOUHOCTH
W3JI0KEHUS CYyTH pabOThI, CTYICHT 0e3
0COOBIX 3aTPYJHEHHUI OTBEUAET HA
MOCTaBJICHHbIE BONIPOCHI 3 Oasa -
UMEIOTCS CYIIIECTBEHHBIC HEJTOCTATKU B
KauecTBE MPE3EeHTAlUU PaOdOThI, IPH
3aIUTE CTYJACHT MPOSBISET
HEYBEPEHHOCTD, TOKA3bIBAET ci1aboe
3HAHKME BOIPOCOB TEMBI, HE BCETIIA TaeT
MCUEPIBIBAIOIINE APTYMEHTUPOBAaHHbBIE
OTBETHI HA 3aJIaHHBIC BOMPOCHI 2 Oaia —
Mpe3eHTalI|s BBIIOJIHEHA HEOPEXKHO,
uMeroTcs 1-2 cynecTBeHHbIX OIINOKH, TIPU
3alIMTe CTYAEHT Ha 1-2 Bompoca
3aTPYIHSETCS OTBETUTh WIIM OTBEYAET C
ommOkamu 1 6ar - mpe3eHTanus
COZIEPKUT OoJiee ABYX CYIIECTBEHHBIX
OIMOOK, TIPH 3aITUTE CTYICHT OoJiee YeM
Ha JIBa BOIIPOCA 3aTPYIHSIETCS OTBETUTH
WM oTBevaeT ¢ omubkamu 0 6aos -




MPE3EHTAIs COJIEPKHUT OECCUCTEMHBIE
CBE/ICHUS HE OTHOCALINECS K CyTH pabOThI
WM HE MPECTABIICHA, TIPHU 3aIUTE CTY/ICHT|
3aTpyAHAETCS] OTBEUaTh Ha MOCTABICHHbIE
BOIIPOCHI 110 €€ TeMe, HE 3HAeT TEOPUH
BOIIPOCA, IIPU OTBETE Ha BCE BOIPOCHI
TOITyCKaeT CyIIeCTBEHHBIC OmuOKU. Ecun
[PY BBIITOJTHEHUN KOHTPOJIBHBIX
MEpPOTPUATHI KypCOBOI pabOThI
POMCXOIUT HapyIllIEHUE KaJIeHIapHOTO
IU1aHa ca4yu (yKa3aHHOTO B 3a/1aHUN), TO
OLIEHKA 32 Ka)KJ]0€ MEPONPHUAITHE
CHIKaeTcs Ha | Ga.

Texymmii
KOHTPOJIb

IIpaxTuueckue
3aJlaHus

CTyaeHTy UHIUBUAYATbHO BBIIAIOTCS
MPaKTHYECKHE 3a/IaHus . Bpems
OArOTOBKH - 90 MUHYT. Tembl
MPAKTHYCCKUX 3aHATHN U3BECTHBI
CTyleHTaM 3apaHee. Bee 3ananus
OCHOBAHBI Ha U3YYCHHOM Matepuaie. B
Ka)kIoM 3aganud 4 3amaun. OO 0amn
MIPH OIICHKE CKJIAJIBIBACTCS U3 CIICTYIOITIX
Moka3aTelneil: -Kak/10€ MPaBUIbLHO
BBIIIOJIHEHHOE 3aaanue —0,5 O6aja.

OK3aMCH

Texymmi
KOHTPOJIb

KonTponpHas
pabota
(TecTupoBaHUe)

20

Tect mpoBOANUTCS MUCBMEHHO Ha
[OCJIEHEM 3aHATHH U3y4aeMOro pasjena.
Tect coctout u3 20 Bonpocos. Bpewms,
OTBEJEHHOE Ha o1npoc -40 MUHYT
[IpaBUIBHBIN OTBET HA BOIIPOC
cootBeTcTBYeT 1 Oammy. HenpaBuibHbIH
OTBET Ha BONpOC cooTBeTcTBYET () OaIoB.

OK3aMCH|

Texymmii
KOHTPOJIb

JlaGoparopHsble
paboThI

[Tocne mpoBeneHus 1a00paTopHOit pabOTHI
MIPOBOJIUTCS 3alllUTa OTYeTa. 3aluTa
0TuéTa MpeACTaBIsET COO0M YCTHBIN OMpOC
U TIPOBOJIUTCS B TOM CITy4ae, €ClId B OTUETE
cofeprKaTcs OMMOKHU pacuéTa; CTyIeHT
HENPaBUJILHO UHTEPIPETUPOBAI
[pe3yabTaThl aHAJTIN3a; 3allUCh PE3YJIbTaTOB
aHaJM3a HEBEpHA; BHIBOJ IO paboTe
HEIOJIOH WJIM HE COOTBETCTBYET
conepkanuto padotel. Kpurepuu
OlLICHMBaHUs. BeinonHenue padoThl. 2
OaJiyia — 3HaHWE METOAMKH U X0J1a
BBITTOJTHEHHUS PaOOTHI, TPAMOTHOE
BBIMIOTHEHHE SKCIIEpUMEeHTa. 1 6a —
OTCYTCTBHUE OJHOTO U3
BBIIIICTIEPEYNCICHHBIX TYHKTOB. 0 6aIoB —
HEe3HAHHE METOIMKHU M XO/1a BHITTOJTHEHHUS
paboThI, THOO TPyOBIC HEJJOUYETHI IPH
BBITTOJIHEHUH HKCTIEPUMEHTA, HapyIlIeHUE
MpaBHJ TEXHUKU O€30MaCHOCTH MPHU
pabote B naboparopuu. OTYET MO
nabopaTopHoi padore. CTaHHBIN B CPOK U
3a4TEHHBIN C IEPBOT0O pa3a OTYET
COOTBETCTBYET 3 Oasiam, 3TH 0ajuibl
BKJIIOYAIOT B €05l TEOPETHUECKYIO YacTh (1

0asu1) 1 pacueTHyro 9acTh (2 6amna). I1o

OK3aMCH|




cuumMaercsd 1 0amn

OJHOMY 0aJuTy CHUMAeTCs B CITydasx:
HEIPaBUILHBIX OTBETOB HA YaCTh BOIIPOCOB
TeopI/m, HeraBI/IHBHOI‘ (0] HeraBI/IHBHOFO
pacuera. Cpok JJisl caauu oT4yeTa — 2
HEJ/IeTU TI0CTIE BBIMOJIHEHUS JTa00paTOPHOH
paboTHI, B ClIydae TO3IHEH Cllaun OT4YeTa

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOUHOMN [Tpouenypa nposeneHus Kpurepun
P Y P ypatp OIICHUBAHUS
aTTecTaluu
[TpoxoxaeHne MpoMeKyTOYHON aTTecTallui He 00s13aTeNbHO,
BO3MOKHO BBICTABIICHHE OIEHKH 110 TEKYIIEMY KOHTPOJIIO. B cooTBeTcTBUM C

JK3aMeH [TpomesxyTouHas arTecTanus (dK3aMeH) MPOBOIUTCS B YCTHOH  |mmI. 2.5, 2.6

dopme. Bpemst mposenenust meponpustus cooTBeTcTByeT 180  |[TomoxkeHus

MHUHYTaM. B Ounere JABa TCOPCTHYCCKUX BOIIPOCA U OJHA 3aJia4a.

KypCOBbI€ pabOThI

[TpoxoxaeHne MEPOIIPHUATHS TPOMEXYTOUYHOU aTTECTALIMH
ABJsieTcs 00s3aTeNbHBIM. 3a/1aHie BBIIAeTCs B Hauajle CeMecTpa,
BBITOJIHSETCS CTYACHTOM B TE€YEHHE CEMECTpa KaK BUJ
CaMOCTOATENbHOM padoThl. [losicHUTENbHAS 3aITHCKA U YEPTEKH
CIAIOTCS HAa MMPOBEPKY MPENOJABaTEI0 CONIACHO KAJIEHAAPHOMY
IIJIaHY.

B cooTBeTCTBUH C
. 2.7 [lonoxeHus

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Komnerennun Pesynbrarsl 00yueHus
1213145
MK-1 3HAET: METO/bI ONIMCAHNS PABHOBECHUS M KUHETHKH MAaCCONEPENadyd B XUMUYECKON TAANE
TEXHOJIOTUH
MK-1 'YMEET: UCIO0Ib30BaTh OCHOBHBIE 3aKOHOMEPHOCTHU €CTECTBEHHBIX HayK B peweHud| | |, |,],
3a]1ad4 MacCoIepeadn
MK-1 MMeeT NpakTUYECKUI ONBIT: IPUMEHEHNsI CHCTEMHOTO MTOIX0AA IS ONMCaHUs AL
- L L L
[IPOLIECCOB MACCONEPEHOCA HA PA3JIMYHBIX TEXHOJIOTMYECKUX CTAIUAX
Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecnedeHue TUCIUIIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAas TumMepamypa:

HertHepckuid, FO. W. [Iponecchl n annaparbl XMMHYECKOM TEXHOJIOTUN
[Tekct] Y. 1 Teopernueckue 0CHOBBI MPOIIECCOB XUMHUECKON TEXHOJIOTUU
I'unpomexaHndeckre U TEIUIOBBIC MPOIIECCHI U almaparhl Y4eo. I XUM.-TEXHOJ.
crietmanbHOCcTel By30B: B 2 kH. FO. W. JIpiTHEpCKMit. - 3-€ u3a. - M.: Xumusi, 2002.
-399,[1] c. .
HeitHepckuid, FO. M. [Iponecchbl n annapaTbl XMMUYECKOW TEXHOJIOTUN
Y. 2 MaccooOMeHHBIE MPOIIECCHI U armaparbl Y4el. 1Jisi XUM.-TEeXHOJIL. crell.: B 2 4.

I.

2.

- 2-e u3l. -

M.: Xumus, 1995. - 368 c. ni.

0) OononHumenvbHas Iumepamypa:




1.

[Tanog, K. @. [Tpumepsl 1 3371241 110 KypCy IPOIECCOB U anmnaparoB
xuMuueckor TexHonoruu [Tekct] Yueb. mocodue a1 By30B K. @. I1asnos, I1. I.
PomankoB, A. A. Hockos. - 14-e uzn., crep., nepened. ¢ uza. 1987 r. - M.: AnpsanC,
2007. - 575 c. un.

8) omeuecmeenHvle U 3apyOedCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
N3BecTust BhICIINX YUE€OHBIX 3aBeICHUI. XUMHUSI U1 XUMUYECKast
TEXHOJIOTUS Hay4.-T€XH. )KypH. M-Bo 00p. u Hayku Poc. ®denepanuu, MBan. roc.
XUM.-TEXHOJI. YH-T. )KypHaJ. - IBaHoBO, 1958-

1.

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
HE TIPETyCMOTPEHBI

1.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:
HE TIPETYCMOTPEHBI

l.

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onrcanue
JUTEPaTyphbl AJIEKTPOHHOMN
dopme
Tpaskuna, O. C. IIpoueccsl MacconepeHoca B CUCTEMAX €
DIEeKTPOHHO- ydyacTieM TBepao# (a3l : yaueobnoe mocodue / O. C. TpaBkuna.
OoubnmroTeyHas — Yda : YTHTY, 2019. — 145 c. — ISBN 978-5-7831-1854-
OcHoBHas .
1 sreparypa cucreMa 8. — TekcT : ’neKTpoHHBI // JIaHb : 3IEKTPOHHO-
M3/1aTeNbCTBA oubnmuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/179292 (nara oOpareHus:
23.12.2021).
Pa3unoB, A. . Mass transfer processes with a solid phase
JNEeKTPOHHO- participation. I[Iporeccsl MacconepeHoca ¢ y4acTHeM TBEPIOi
OoubnuoTeyHas da3bl : yueOHnoe nocodue / A. W. Pazunos, I1. I1. CyxanoB. —
2 f;;OJ;IiHTZHBHaH cucreMa Kazans : KHUTY, 2012. — 96 ¢. — TekcT : 31eKTpOHHBIH //
patyp W31aTEIbCTBA Jlanb : anekTpoHHO-O0MONMMOTeYHas cuctema. — URL:
Jlann https://e.lanbook.com/book/73203 (mata oOpamnieHwus:
23.12.2021).

[lepedeHb UCTIONB3YEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Windows(6eccpouno)
2. Microsoft-Office(6eccpouno)
3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Onexkrponnsiii OYpI'Y"

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

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U UH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(Geccpouno)

8. MarepunajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

| Bun 3ansTui | Ne |

OcHOBHOE 000pY/IOBaHUE, CTEHBI, MAKETHI, KOMIIBIOTEpHAs TEXHUKA,




ayq. IIpelyCTAaHOBJIEHHOE IPOIPAMMHOE 00€CTIEYEHHUE, NCIONB3YyEMOE IS
Pa3JINYHBIX BUJIOB 3aHATUN
Jlab6opatopusie |301
nmaboparopHele ycraHoBkH, KOK, xumuueckas nocyna
3aHATUS (1a)
101
Jlexuun KommproTep, mpoeKTop

(1a)




