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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




MacconepeHoca Ha pa3IMuHbIX TEXHOIOTUYECKUX
CTaausIX

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

JlanamadgToBenenue,

IlouBoBeCHUE,

TonmBHO-3HEpreTUYECKU KoMIuieke Poccun,
buopaznoobpazue

buorexnonaorun,

PeaOunranus HapyIICHHBIX TEPPUTOPHH,
[IpuponHbIi U peCYypCHBIN MOTEHIIMA PETHOHA,
AJIbTEpPHATUBHBIC UCTOYHUKH SHEPTHUH,
JKOTOKCUKOJIOTHS

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

TOHJII/IBHO-SHGPFGTI/IIIGCKI/Iﬁ KomIuiekc Poccuu

3HaeT: 3KOJOrHYecKre Mpo0IeMbl TOIUTUBHO-
SHEPreTUUECKOTo KOMILIEKCa YMEeT: aHaIM3UpPOBaTh
Hay4YHO-TEeXHUUECKHUE TPOOIEMBI
HedTenoObIBaroIIeH 1 HeTenepepadaThIBatoIIeh
MPOMBIIIVIEHHOCTH C TOYKH 3PEHUS BIUSHUS
MPOMBILIUIEHHOTO NPOU3BOJICTBA HAa OKPYKAIOIILYIO
cpeny Mmeer npakTUYeCKU OIBIT: TOMUCKA
uHGOpPMAIMHN O METO/IaX CHUXKEHUS BIUSHUS
[IPOMBILIUIEHHOTO IIPOU3BOJICTBA HA OKPY KAIOIILYIO

cpeay

JlanamradgToBeneHne

3HAeT: OCHOBHbIE IPUHIHUIIBIL, 3aKOHOMEPHOCTU U
3aKOHBI [IPOCTPAHCTBEHHO-BPEMEHHON OpraHU3aluH
naHamagdToB, OCHOBHBIE BUABI JIAHAIA(QTOB U X
JIEMEHTOB YMEET: OPUEHTUPOBATHCS B TUIIOJIOTUU U
KJ1acCU(pUKaUU JIaHAIa(TOB , BHIACIATH
pas3inyHble MOP(HOTOTUUECKHUE IIEMEHTBI
naHAmwagdTOB U COCTABISATH JaHAA(THbIE TPODUIL
1 cxembl IMeeT npakTH4eCcKuil OIbIT: COCTAaBICHUS
U aHaJIn3a JaHAmadTHRIX KapT , IPOBEIECHUS
naHaad THO-IKOJIOTHYECKOTO aHAJIN3a TEPPUTOPUH
B COOTBETCTBUU C JECHCTBYIOLIUMH IPABOBBIMU
HOpMaMu

[louBoBeneHUE

3HaeT: 0011yI0 cXeMy T0YBOOOPa30BaHUs, COCTAB,
CBOWCTBA, PEKUMBI M IKOJIOTUYECKUE (PyHKIMH
110YB, OCHOBHBIE ITPUHIIUITBI B3aUMOJICHCTBUS
Oouocgeps! 1 4emoBeka YMeeT: HACHTUPHUIIPOBAT
Y OIICHUBATh CBOWCTBA MOYB, YCTAHABINBATH
B3aMMOCBSI3H ITOYB ¥ IOYBOOOpa3yoMuX (HakTOpoB
MeeT MpakTUYECKUil OMBIT: IPOBEACHUS aHATN3a
(1)I/I3I/I‘-I€CKI/IX, XUMHNYCCKUX U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX
CBOMCTB IIOYB, POBEIEHHU MOpdoIoro-
T'CHCTUYCCKOI'O aHaJIn3a IIOYBCHHOI'O HpO(l)I/IJ'ISI

buopasHoobpazue

3HaeT: OMOJOrHYECKOe Pa3HOOOpa3ue OCHOBHBIX
rPYIIIB OPTaHU3MOB; OCHOBHBIE TPOOIEMBI
COXpaHeHMs1 Onopa3HOOOpa3usl, 3aKOHOMEPHOCTH

dbopmMupoBaHusi, CliOcoObI OLIEHKH U MYTH




coXpaHeHHUs1 OMopazHOo0Opa3usi YMeeT: OLleHUBATh
COCTOSIHME W TMHAMUKY OHOpa3HOOOpas3us,
OLICHUBATb COCTOAHUC U TUHAMUKY
Oropa3zHO0Opa3usl; MPOTHO3UPOBATH TUHAMHKY
O61opa3Ho00pasus O/ BO3ACHCTBHEM MIPUPOIHBIX U
AQHTPOTMOTeHHBIX (hakTOpoB MMeeT mpakTudeckuit
OIIBIT. I/IIICHTI/I(l)I/IKaL[I/II/I 1 OIIMCaHusA
Oropa3zHO0Opa3us, BIaJICHHS METOAaMH aHAIN3a U
OIICHKH OMOpa3HO00pa3us Ha Pa3HBIX YPOBHIX
opraHu3anuu ouocdepsl

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpy10eMKOCTh JUCHHUIUIMHBI cocTaBisgeT 3 3.¢., 108 4., 57,5 4. KOHTaKTHOI
paboTHI

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BUIBI 16 16
aynuTopHbIX 3aHsaTHil (I13)

Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 50,5 50,5

C MPUMEHEHHUEM JIMCTAaHIIUOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHIA

MOITOTOBKA K MPAKTUYECKUM paboTam 10 10

MOJTOTOBKA KypCOBOM pabOThI 15,5 15.5

MOATOTOBKA K IK3aMEHY 10 10

MOITOTOBKA K JIA0OpaTOPHBIM paboTam 10 10

ITOITOTOBKA K KOHTPOJIBHOMY T€CTUPOBAHHIO 5 5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTaIus 9,5 9,5
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - sk3ameH,KP

5. CoaepkaHue TUCHMIITIMHBI

O0beM ayTUTOPHBIX
pa:jfena HanmenoBanue pas3jennoB JUCLMILIMHEL 3aHATUH [0 BUJIAM B Yacax
Beero | JI | I13 | JIP
1 |OcHOBHBIE 3aKOHBI THJIPABINKH 6 2| 4 0
2 |[lepememienue xunkocteil. C:xaTve U NepeMeNEHUE ra30B. 16 2|1 6 8
3 |TennoBsle IpoOLECCHl XMMUYECKOHN TeXHOIOrMH. Temonepenaya. 2 0| 2 0
OO61mue cBeeHus 0 MaccooOMeHHBIX (Iu((y3nOHHBIX) POIECCaX.
4  [MoaudunupoBaHHbie ypaBHEHUsI Macconepenadr. OCHOBHBIC 3aKOHBI 4 2| 2 0
MaccorepeHoca.
5 Macconepenava B cUCTeMaXx ¢ TBepAoi (pa3oit 1 co CBOOOTHOM 20 10l 2 3
rpaHuleit pasaena das




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
[MOJrOTOBKA K IIPAaKTUUYECKUM paboTaM L HYMJI ocH. aur. 1, 493¢. 2. Koncnext 10
mekuuii. 3. ITYMJI gon.ut, ¢.575.
MOJITOTOBKA KypCOBOM pabOTHhI 1. IYM/] ocH. nut. 2 ¢.399, 15,5
1. ITYM]] ocH. mut. 1, 493c¢. 2. Koncnekr
HOZIMOTOBKa K SK3aMeHy nekiuid. 3. ITYM/] non.nur, ¢.575. 4. 10
OYMJI ocu.auT. 145¢. 5. OYMJI mon.nmur.
96¢.
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. Texymnii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHASI ATTECTALUS

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cootBeTcTBHH ¢ [lonokeHnem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCSl.

6.1. Kontposabubie meponpusitus (KM)

HazBauue
KOHTPOJIBHOTO
MEPONPUATUS

Ne | Ce-
KM |mectp

Bun
KOHTPOJISI

Bec

Makc.
Oamn

HOpHI[OK Ha4YUCJICHUS 0allsIoB

Yau-
THIBA-
eTCs B
1A

ITpome-
JKyTO4HAast
aTTecTanus

DK3aMeH -

15

Kputepuu onieHUBaHUs OTBETa Ha
TEOPETHYECKUN BOIIPOC B Omiiere: 5 6aymoB
— CTYJIEHT IEMOHCTPUPYET: TIIyOOKHe
MCUEpIbIBAIOIINE 3HAHUS B TOHUMaHUH,
W3JI0)KEHUH OTBETA HA BOIIPOC, OTBET
JIOTUYECKU TMOCIIEI0BaTEeNbHBIH,

COJlep KaTeIIbHBIM, IIOJIHBIN, TPAaBUIIbLHBIN U
KOHKPETHBIN;4 0asuia -: TBepble 3HAHUS
MaTepuaia, MPaBUIbHOE TOHUMaHHUE
CYILITHOCTH U B3aMMOCBS3U
paccMaTpUBaeMbIX MPOIIECCOB U SBICHHUIA,
OJTHAKO, OTBET HEJIOCTATOUHO TOJIHBIH,
MMEIOTCS 1-2 HE3HAYUTENIbHBIX 3aMEUaHUs
MperoiaBaTeis, NOCIeA0BaTEeIbHbIN U
KOHKPETHBIH OTBET, CTYJICHT CBOOOTHO
yCTpaHseT 3aMe4YaHUs IPernoaaBares 1mo
OTJCJIHBIM YaCTSAM M IyHKTaM OTBETa; 3
OaJia - TBep/ible 3HaHUSI U TOHUMaHue
OCHOBHOT'0; OTBET HE COJIEPIKUT TPyOBIX
OIIMOOK, HO €CTh OoJsiee 2-X HETOUHOCTEN U

OK3aMCH|




3aMEYaHUM, IPU YCTPAHEHUHY HETOYHOCTEU
1 HECYLIECTBEHHBIX OIIMOOK B OCBEIICHUU
OTJICJBHBIX MOJIOKEHUI TPEOyoTCst
HABOJISIIME BOIPOCHI penogaBares; 2-
Oayia —rpyOble OLIMOKU MPU OTBETE HA
BOMpocC, HO 6osee 50% oTBeTa COCTaBISAIOT
MpaBUJIbHBIE CBEICHHUS, CTYJICHT
TIEMOHCTPUPYET HEYBEpEHHbIE U HETOUHBIE
OTBETHI Ha HaBOASIIINE BOIIPOCHI
npenoaaBates, 1 6amt — rpyobie OImMoOKu
B oTBeTe, MeHee 50% SIBIIIOTCS
HEBEPHBIMU, CTYICHT JJIEMOHCTPUPYET
HEMTOHUMAaHUE CYIIHOCTH U3JIaraeMbIX
rojoxkeHuii; 0 0aaIoB -HET OTBETA HA
BOTIPOC. 3a7a4a: 5 OalIoB -3a/1aua pelieHa
MPaBUJIbHO, HANTUCaHbI Bce (hOPMYJIbI, B
(dbopMyIBl TOACTABIEHBI BCE UDPHI,
Mpou3BeAeH nepeBo B equnuiibl CH,
HaIlMCaH OTBET. 3a KaXK/IbIi
HEBBINOJHEHHBIN KpUTEpU CHUMaeTcs |
Oas.

KypcoBas
paboTa/mpoexT

KypcoBas
pabora

20

KypcoBast pabota Ha Temy "Pacuer
TEIJI000MEHHOTO anmapara’ . 3aganue
BBIIAE€TCS B HAaUaJe CEMECTPA,
BBITIOJTHSIETCSI CTYICHTOM B T€UEHHE
ceMecTpa Kak BUJ] CaMOCTOSITEIIbHOU
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) yepTexka 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.)
TTOKJIa/IbIBA€T 00 OCHOBHBIX MPOEKTHBIX
pEIIEeHUsX, IPUHSATHIX B Ipoliecce
pa3paboOTKH, ¥ OTBEUAET HA BOIIPOCHI
YWIEHOB KOMUCCUU. BrinonHnenue
ITUTEpPaTYpPHOTo 0030pa, pacueTHON YacTH,
yepTexka U 3aluTa paboThl SBISIOTCS
KOHTPOJIbHBIMU MEPOTIPUITUSMU U
OLICHUBAIOTCS IO MATUOAIBHOM cucTeMe.
3a Ka)KJJ0€ KOHTPOJIbHOE MEPONIPUATHUE B
XOJ1€ BBIMIOJTHEHUS KYpPCOBOI paOOTHhI
CTYICHT MOXET MaKCUMaJIbHO HaOpaTh 5
o0ayutoB. [loka3zaTenu olleHUBaHUA:
BrinonHeHnue aureparypHoro oo63opa
(TeopeTudeckas yacTb) 5 0aioB —
TEOPETUYECKasl YaCTh UMEET JIOTUIHOE,
MOCJIeZI0BAaTEIbHOE U3JI0KEHNE MaTepuana,
MCUEPIIBIBAIOIIE PACCMOTPEHBI
COBPEMEHHbIE METO/IbI, JAHBI CCHUIKU Ha

CTaTbu, OHY6JII/IKOB3.HHLIC B peﬁTHHF OBBIX,

Kyp-
COBBIE
paloTHI




B TOM YHCIIE, HHOCTPAHHBIX U3JIAaHUSX, U
MaTepHaJIbl PEUTHHTOBBIX KOH(EPESHITHH,
OPUTHHAILHOCTH TEKCTA COCTABIISIET HE
menbIe 80% 4 6anna -TeopeTuueckas
9acTh UMEET JIOTUYHOE U
MOCJIeZI0BaTEIbHOE U3JI0KEHNE MaTepuana,
B HEll MpeICTaBIeHBI JOCTATOYHO
MOIPOOHBIN aHAIN3 U KPUTHIECKHI pa3oop
COBPEMEHHOT'O COCTOSIHUS BOIIPOCA, OTHAKO
QHAJIM3 U KPUTHKA MaTepuaa BHIIOTHEHBI
HEI0CTAaTOYHO TOAPOOHO, C/ICTaHHbIC
BBIBOJIbI HE BCET/Ia 000CHOBAHBI,
OpPUTMHAJILHOCTH TeKcTa He Hike 70% 3
OaJia - MOSCHUTENbHAS 3al1CKa UMEEeT
TEOPETUYECKYIO IT1aBy, Oa3upyeTcs Ha
COBPEMEHHOM IPaKTUUYECKOM MaTepuare,
HO MMEET MIOBEPXHOCTHBIN aHAIIN3, B HEU
[POCMaTPUBAETCS HEMOCIE0BATEIHLHOCTD
W3TI0KESHHSI MaTepHala, OPUTHHATBHOCTh
TekcTa Boime 60% 2 Ganna —
TEOPETUYECKAs TJIaBa YACTUYHO COJEPIKUT
CCBUIKU Ha YCTapeBIINE UCTOYHUKHU
TUTEepaTyphl, MaTeprall He
CTPYKTYpUPOBaH, MpPeACTaBICH
HETIOCIIEI0BATEIIEHO, OTCYTCTBYET aHAIIN3
CYILECTBYIOIIETO MOJI0KEHUS, KPUTHKA
METO/IOB, OPUTHHAILHOCTH TEKCTa
coctannsetr 50-60% 1 Gamn —
TEOpETUUECKasl TJIaBa HE COACPKHUT CCHLUIOK
Ha JINTEPATypHbIE HCTOYHHUKH, THOO
MPEICTABICHHBIC INTEPATYPHBIC
WMCTOYHHUKH CYIIECTBEHHO yCTapeIH,
W3JI0KCHHBIE B TJIABE MaTepuai ycTaped,
HE OTBEYAET COBPEMEHHOMY COCTOSIHHIO
BOTIPOCA, OPUTUHAIHLHOCTh TEKCTA HIKE
50% 0 6annoB — TeopeTHUEcKasi 4aCTh
OTCYTCTBYET BBINOIHEHNE pacuyeTHOU
yacTH (YIPOIIEHHBIN pacueT) 5 6amioB —
pacueTHas 4acTh BBIMIOJIHEHA TPAMOTHO, HE
COJIEP>KUT OLINOOK, UCTIOIB3YIOTCS
COBPEMEHHBIE METO/IbI PacyeTa,
odopMIIeHHE PAaCUETHON YacTH
COOTBETCTBYET YCTAHOBICHHBIM
TpeboBaHUsM 4 Oasia —pacdyeTsl
BBITIOJTHEHBI HEJIOCTATOYHO MOIPOOHO,
MMEIOTCSl HeOOIbIIINE HETOUHOCTH B
pacyere, o(hopMIIEHHE pacYeTHOM YacTu
COOTBETCTBYET YCTAHOBIIEHHBIM
TpeboBaHusM 3 Oaiia — Oosee MOJIOBUHBI
pacueToB BBHIMIOJHEHO MPABUIIBHO, OJTHAKO B
YacTH pacyeToB UMEIOTCA 1-2 ommokwy,
MMEIOTCS IOTPEIIHOCTH B YAaCTH

o opMIIeHHUsI pacYeTHOM JacTu 2 Oaa —
MeHee MOJIOBUHBI, HO 0oJiee OAHON TpeTH
pacueTOB BBITIOTHEHO MPABUIILHO, UMEETCS
Oosiee 2 CyIIeCTBEHHBIX ONTUOOK,




MCTIOJIb30BaHbl YCTAPEBIINE METO/IBI
pacuerta anmapara 1 6am1 —MeHee TpeTH
PacueToB BBIIOJIHEHO MTpaBuiIbHO () 6aiioB
— pacueThl He MPeCTaBICHBI TN00 padoTa
COAEP>KUT OECCUCTEMHBIE HEBEPHO
BBITIOJIHEHHBIE pacueThl UepTex 5 0aioB
— YepTeX MOTHOCTHIO COOTBETCTBYIOT
YCTaHOBJICHHBIM TPEOOBaHUSIM, BHITIOTHEH
BEPHO, KOHCTPYKIIHS anmnapara, OJIHOCTHIO
COOTBETCTBYET pacuery 4 6ania — UMEIoTCs
HEeOObIINE HETOYHOCTHU B BBITIOJTHEHUHT
yepTexka, YepTeX BBHIITOTHEH BEPHO,
KOHCTPYKIIHS anrapara HOJTHOCTBIO
COOTBETCTBYET pacuery 3 6asia - UMEIOTCS
CYIIECTBEHHBIE HEJOCTATKU B KAY€CTBE
uepTexka, HEMOJIHOE COOTBETCTBUE YepTeKa
pacueTHON yacTu 2 Oajia — yepTex
BBITIOJTHEH HEOPEXKHO, UMetoTCs 1-2
CYIIECTBEHHBIX OIINOKHU, HECOOTBETCTBUE
yepTeka pacueTHOM JacTu 1 Gamr —
YePTEXK CONEPIKUT Ooiee TBYX
CYILECTBEHHBIX OLIMOOK, BHITIOIHEH C
CYIIECTBEHHBIMU HAPYIICHUSIMHI
YCTaHOBJICHHBIM TPEOOBAHUSIM,
HECOOTBETCTBHUE YEPTEKa PACUETHON YaCTH
0 GanyioB — YepTek He MPECTaBICHbI
3amura 5 6aysoB - Mpe3eHTaus
MOJTHOCTBIO COOTBETCTBYET
yCTaHOBIICHHBIM TPEOOBaHUSAM, YCTHBIN
TOKJIa]l BBITIOJIHEH TPAMOTHO, MOJIHOCTHIO
OTpakaeT coAepKaHue padOThl, CTYyAECHT
OTJIMYHO BJIaJIeeT MaTeprasoM, JIETKO
OTBEYAET Ha TIOCTABJICHHBIE BOIIPOCHI 4
OaJia - B Ipe3eHTaIll UMEIOTCS
HeOOobIINE HEJOCTATKH, B JIOKJIA/Ie
MMEIOTCSl HeOOIbIIINE HETOUHOCTH
W3JI0KEHUSI CyTH pabOTHI, CTyIEHT 0e3
0COOBIX 3aTPyJHEHHI OTBEYaeT Ha
MOCTaBJICHHbIE BOMIPOCHI 3 Oaa -
MMEIOTCS CYLIECTBEHHbIE HETOCTATKU B
KaueCTBE MPEe3eHTALNUN pabOTHI, IPH
3alUTe CTYACHT MPOSBISIET
HEYBEPEHHOCTB, MOKa3bIBaeT caboe
3HaHHE BOIPOCOB TEMBI, HE BCEr/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 WM OTBEYAET C
omrOkamu 1 6ast - mpe3eHTanus
COIEPKUT OoJiee ABYX CYIIECTBEHHBIX
OLIMOOK, TPH 3aIUTE CTYJEHT Oosiee ueM
Ha JIBa BOIPOCA 3aTPYIHSAETCS OTBETUTH
WK OTBevaeT ¢ omuokamu () 6aioB -
pe3eHTAIMS COAEPKUT OECCUCTEMHbIE




CBE/ICHUS HE OTHOCAIINECS K CyTH pabOTHI
VI HE TIPeJICTaBJIeHa, PY 3alIUTe CTYACHT
BaTPYAHACTCA OTBCUATH HA TOCTABJICHHLIC
BOIPOCHI 10 €€ TEME, HE 3HAET TEOPUH
BOTIPOCA, MPU OTBETE Ha BCE BOMIPOCHI
TOITyCKaeT CyllecTBeHHbIE omnOKu. Ecmu
[IPU BBITIOJIHCHUH KOHTPOJIbHBIX
MEPOTIPUITHI KypCOBOI pabOThI
[IPOUCXOAUT HApPYyIIECHUE KAJICHIapHOIO
M1aHa c1a4yu (yKa3aHHOTO B 3aJJaHUH), TO
OIICHKA 32 KaXKJI0€ MEPOTIPUSATHE
cHIKaeTcs Ha | Ga.

Texymmii
KOHTPOJIb

[IpakTrnueckue
3a7aHus

CTyneHTy UHIMBHIYaTbHO BBIJAIOTCS
MpakTUYECKUe 3aanus . Bpems
MOATrOTOBKH - 90 MUHYT. Tembl
MPaKTUYECKUX 3aHATUN U3BECTHBI
cTyAeHTaM 3apaHee. Bee 3amanus
OCHOBaHbI HA U3YYE€HHOM Marepuaie. B
KaxaoM 3amannu 4 3anaun. OOt 6asnt
MIPU OLIEHKE CKJIaJbIBAECTCS U3 CIEAYIOIINUX
MMOKa3aTeJen: ~-KaK/10€ MPABUIBLHO
BBIIOJIHEHHOE 3amanue —0,5 O6aia.

OK3aMCH|

Texymui
KOHTPOJIb

KontponpHas
pabora
(TecTupoBaHue)

20

Tect MpoBOANUTCS MUCBMEHHO Ha
MOCJIETHEM 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.
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Texymmii
KOHTPOJIb

JlaBoparopHsbie
paboTbI

[Tocne mpoBeneHus 1a6OpaToOpHOM paboOTHI
MPOBOAMTCS 3aIIMUTa OTYETA. 3aIuTa
0TuéTa MpeACTaBIsAET COOOM YCTHBIN OMPOC
U TIPOBOJTUTCSI B TOM CITy4ae, €CJIM B OTYETE
coJiep KaTcs OIIMOKH pacuéra; CTYIeHT
HEeTPaBUIIEHO WHTEPIPETHPOBAT
pe3ysbTaThl aHAIN3a; 3aIUCh PE3yIbTaTOB
aHaJlM3a HeBepHa; BBHIBOJI 110 paboTte
HETOJIOH WJIM HE COOTBETCTBYET
coneprkanuto padotsl. Kpurepun
olleHUBaHUs. BeinonHenue padoThl. 2
OaJiyia — 3HaHWE METOAMKH U X0/1a
BBITIOJTHEHUS PabOThl, TPaMOTHOE
BBITTOJIHEHHUE DKCTIEPUMEHTA. | Oamt —
OTCYTCTBHUE OJHOTO M3
BBIILIECIIEPEYNCIICHHBIX TYHKTOB. 0 6aJI0B —
HE3HAHHE METOAMKH U XOJ1a BBITIOTHEHUS
paboThl, INOO TpyObIe HEIOUETHI TPU
BBITIOJTHEHUH YKCIIEPUMEHTA, HapyIllIeHHe
NpaBUJI TEXHUKU 0€30MaCHOCTH NIpU
pabore B mabopatopuu. OTYeT 1Mo
nmabopaTopHoil padote. C1aHHBIN B CPOK U
3aYTEHHBIH C IEPBOTO pas3a OT4ET
COOTBETCTBYET 3 Oasam, 3Tu 0asuibl
BKJIIOYAIOT B ce0sl TEOpeTHUECKYI0 4acTh (1
0asut) u pacueTHyto yacTh (2 6amna). [1o

OAHOMY 68.J'IJ'Iy CHHUMACTCH B ClIydasX:
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cunMaetrcs 1 0amn

HCIIPABUJIBHBIX OTBETOB HA YaCTh BOIIPOCOB
TEOPHH, HETIPABIIILHOTO HETTPABHIBHOTO
pacueta. Cpok AJisi cjauu oTuera — 2
HEJIeJIH TI0CTIe BBITIOTHEHUS J1Ta00paTOpHOM
paloThI, B ClTyyae MO3AHEH cllauu OT4eTa

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bun
IIPOMEKYTOYHOU
aTTeCTalUN

[Ipouenypa npoBeaeHus

Kpurepuu
OLICHUBAHUS

KypCcOBbI€ paboThI

[IpoxoxaeHue MepONpUATUS IPOMEKYTOYHOM arTecTalun
ABJsieTcs 00s13aTeNIbHBIM. 3a/laHUe BbIIA€TCs B Hauajle CeMecTpa,
BBIIIOJIHAETCS CTYICHTOM B TEUEHUE CEMECTPa KaK BUJL
camocToATeNbHOM paboThl. [losicHUTENbHAS 3aNHCKa U UEPTEKHU
CIAIOTCS HA IIPOBEPKY MPENOAABATEII0 COMIACHO KAJIEHAAPHOMY
IUIaHY.

B coOTBETCTBUH C
. 2.7 IlonoxeHus

OK3aMCH

[TpoxoxaeHne MepoIpHUATHSI TPOMEKYTOUYHOM aTTeCTAIlH
sBIIsieTCS 00s3aTeNbHBIM. [IpoMexyTouHas arTectanus (3K3aMeH )
MIPOBOJIUTCS B YCTHOM popme. Bpems nmpoBeaeHust MeponpusiTUs
cootBeTcTBYeT 180 MuHyTaM. B Omitere 1Ba TEOpETUIECKUX
BOIpOCa U OJIHA 3aJlaya.

B cooTBeTCTBHU C
mm. 2.5, 2.6
[lonoxxenus

6.3. OneHo4yHbIe MaTEPUAJIBI

KommereHmn

Pesynbrarel 00yuenus

[1K-1

3HaeT: METO/bl ONIMCAHNS PAaBHOBECHS M KUHETUKH Maccolepeaadu B xumuueckon | | ||, |,
TEXHOJIOTUH

[1K-1

'YMeeT: UCTI0Ib30BaTh OCHOBHbBIE 3aKOHOMEPHOCTH €CTECTBEHHBIX HayK B pemenud| || | |,
3a]1a4 Maccolepeiadyn

[1K-1

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: MPUMCHCHUA CUCTECMHOI'O IMOAX0Aa IJId OIMMCAHUA ALl
IMPOLCCCOB MACCOMCPECHOCA HA PA3JIMYHBIX TEXHOJIOTMYCCKUX CTAAUAX

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 Ka)KIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:

HeitHepckuid, FO. . [Ipornecchl n annapaTbl XMMUYECKOW TEXHOJIOTUN
[Texct] Y. 1 TeopeTndeckue 0CHOBBI MPOIIECCOB XUMHUUECKON TEXHOJIOTHHU
I'mapoMexaHrUeCcKre U TEIUIOBBIE IPOLIECCHI U anmnaparhbl Y4eo. s XUM.-TEXHOJ.
crennabHOCTEN By30B: B 2 kH. 10. U. JIpiTHEpCKUit. - 3-¢ u3a. - M.: Xumus, 2002.
- 399,[1] c. ni.
HertHepckuid, FO. . [Iponeccrl n annapaTbl XMMUYECKOW TEXHOJIOTUN
Y. 2 MaccooOMeHHbIe TTPOIIECCH U amnmnapaThl YueO. sl XUM.-TeXHOI. crell.: B 2 4.

1.

2.

- 2-€ uU3I.

- M.: Xumug, 1995. - 368 c. u.

0) OononHumMeNbHAsL 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).
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2. Microsoft-Office(6eccpouno)
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[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)




