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1. IIVTAHUPYEMBIE PE3YJIBTATHI OBYUEHUS 11O JMCHUIIVIMHE

dopMHpyeMbIe KOMIICTCHITUH TpeboBaHMs K pe3ysIbTaraM 00yJIeHHS
Ne ‘ Kox xommerenmn | Kommerenmus
O6menpodeccrnoHanbHbIE
1 OIIK-1 CnocoOHOCTBIO U B pesysbrare 0CBOECHHS AUCIUTUIAHBI
TOTOBHOCTBHIO 00yJarOIIIICS IOJDKCH

HCIIONB30BATH OCHOBHEIE| SHATh: (U3MUYECKYIO CYIIHOCTh HPOLECCOB
XUMHYECKON TEXHOIOTHY;

3aKOHBI
€CTECTBEHHOHAYIHBIX KOHCTPYKIIMM ammapaToB W MPHHIMI HX|
paboThl; TEOPETUUECKUE OCHOBBI MPOLIECCOB
JIUCIUATINH B o
. XUMHYECKON TEXHOJIOTMH; 3aKOHBI, UX
npopecCHOHANBHOR | CHIBATOLLIIE.
ACATCIBHOCTH. YMersb: OTIpe/IeIATh OCHOBHEI®
XapaKTepUCTUKU  TPOLIECCOB  TEIJIO- H
Macconepe/laud; PacCUUTHIBATh IapaMeTphl
W BBIOMpaTh anmaparypy Ui KOHKPETHOTO
XUMHUKO-TEXHOJIOTHYECKOTO mpoliecca;
00OCHOBAaHHO COCTaBJISITh CXEMbI YCTAHOBOK
C [eJbI0  JOCTWKCHHS  ONTHUMAIBHOTO
pe3ynbTara.
BJIa[[eTI): HaBbIKaMM IMPOBCACHUA U
00pabOTKH IKCIIEPIMEHTAIBHBIX JaHHBIX;
METO/IaMH TEXHOJIOTUYECKIX PACYCTOB
THUIOBBIX MPOLIECCOB U arapaToB
XUMHUYECKOM TEXHOJIOTHH,
HaBBIKAMU MPOCKTUPOBAHUS
IMPOMBIINIJICHHBIX alllapaToB U ONPCACIICHU
OINITUMAJIBHBIX TEXHOJIOT'MYECKUX PEKUMOB
paboTer 000pyIOBaHUSL.
[IpodeccuonanbHble
2 T1K-1 CHocoOHOCTBIO U B pesynbTaTte ocCBOCHMS JUCIUITIIAHBI
TOTOBHOCTBIO 00yHarONWIiCs TOMKEH
OCYIIIECTBIISITH 3HaTh: KJIaCCH(DUKAIIUIO OCHOBHBIX
e ——— MPOLECCOB, METO/BI COCTABICHNS 1
nporiecc B pellieHus ypaBHEHU MaTepHaIbHOTO U

TEIJIOBOTO 0ajlaHCOB OCHOBHBIX IPOLIECCOB,
OIIPEJIEIICHUS IBIXKYLIEH CHIIbI, pacyeTa
cKopocTH mporeccoB. OCHOBBI

COOTBCTCTBHU C
PETIIaMCHTOM U

HCIIOIE30BATh TEIJIONEepEeaau B XUMUYECKOH anmnaparype.
TEXHUYCCKUC CPEICTBA | Ymerh:  UCIIOJIB30BATh TEXHUYECKUE
JJIT U3BMCPECHM cpencTtBa IS U3MEPEHUS]  OCHOBHBIX
OCHOBHBIX IapaMETPOB | MapaMeTpPOB TEXHOJIOTMYECKOr0 Ipolecca,
TEXHOJIOTHYECKOTO CBOMCTB CBIPBSl U MPOAYKIIHMH MOJIB30BATHCS
Hpouecca’ CBOﬁCTB CHpaBOLIHOﬁ nu HaquOﬁ HMTepaTypoﬁ I10
CBIPbS U IPOAYKIIUN BCEM pazzaenam JIMCIUATUIMHEI;
OCYILECTBIIATD THITOBEIE

TUJIPOIMHAMUYECKHUE, TEIIOBEIC,

MaccOoOOMEHHBIE PacUETHI

Baagers: MeTrogamu BbIOOpa CTaHAAPTHBIX
anmnaparos HapaBJIEHHBIX Ha|
MUHUMU3AITUIO AHTPOIIOI'CHHOT'O)
BO3ACUCTBHS Ha OKPYKAaIOLIYI0 Cpeny;
METOAAMHU TEXHUKO-3KOHOMHYECKOH OLEHKH
MIPOLIECCOB C IETBI0 0OOCHOBAHHOTO BHIOOPA|
CTaH/IAPTHBIX alIapaToB.




2. MECTO JUCHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOI'PAMMBI

Conepxanue  JUCIUIUIMHBI ~ OCHOBBIBACTCSI W SBJSACTCS  JIOTUUECKUM
MIPOJIOJIKEHUEM CIICTYIONINUX JUCITUTLINH:

Ne HanmeHoBaHMEe TUCIUTUIMHBI (MOJTYJIN)
1 Maremartuka

2 dusnka

3 OO0m1as 1 HeOpraHMu4ecKas XUMUs

4 HNudopmarnka

ConepxcaHI/Ie AUCHUILIMHBIL  CIIYJKUT OCHOBOH A U3y4YCHHA CICAYIOIIHX
JUCITHITIINH:

Ne HaumeHoBaHMe TUCHUIUIMHBI (MOJYJIsA)
OO011ast XuMHYeCcKasi TEXHOJIOTUSI.
2 Komnonanas xumms

3. OFBbEM JIUCIIUITJIMHBI

OO01mas TpyA0eMKOCTh JUCIUIUIMHBI COCTaBiIsgeT 9 3a4. equHuI], 324 4acos.

Bun yue6Ho# paboThl Beero | Cemectp | Cemectp
4acoB Ne 3 Ne 4
OO61mas TpyA0eMKOCTh 324 153 171
JIMCITUILIMHBIL, 4ac
KonrakTHas pa6ora 136 85 51
(aynuTopHbIE 3aHATHS), B T.4.:
JEKIHNH 68 34 34
J1a00paTOpHbBIC 51 51
IIPAKTUYECKHE 17 17
CamocTosiTeIbHAs1 padoTa 188 68 120

CTYJEHTOB, B TOM 4YHcJIe:
KypcoBoii mpoekr
Kypcosast pabora 36 36

PacueTHo-Tpaduueckoe 3a1anus
NunuBuayanbHOE JOMAITHEE

3a/jaHue
lpyeue suovi 116 68 48
CamocmosmenvbHol pabomol
®dopma MPoOMEKyTOTHAS 36 3auer 36

aTTecTalus (3a4er, SK3aMeH) C OIIEHKOM




4.COAEPKAHUME JUCIHHUITJIMHBI
4.1. HaumeHOBaHMeE TEM, UX COJepP:KaHHUE U 00bEM

Kypc2 Cemectp Ne3

HaumenoBanue paznena Komn-Bo

JICKIIMOHHBIX
qaCoB

Cawmo-
CTOSTENb-
Hast
paborta

2 3

4

Moaynb 1: OCHOBBI T'MIPABIMKH. 6

Knaccugukarus ocHOBHBIX mporieccoB. OCHOBHbBIE
ONpeIeTICHUSI.

[Ipouecchl u anmaparsl XUMUYECKONW TEXHOJIOTHH KaK
Hayka: uctopus e€ pa3sutus. Kiaccudukanms oCHOBHBIX
MIPOIIECCOB: HEMPEPHIBHBIC, IEPUOINUECKUE,
KOMOMHHMPOBaHHbBIE, CTAllMOHAPHBIE, HECTAI[MOHAPHBIE,
THUIPOMEXaHUYECKHE, TETUIO— U MACCOOOMEHHEIE.
®du3nuecKue CBOMCTBA KUIAKOCTH.

[IpuHIUIIBEI pacyeTa MpoIECCOB U anapaToB:
MaTepuaIbHBINA U TEIIOBOW OallaHChI; IBUKYIIAs CHIIa
porecca, MHTEHCUBHOCTD MTPOTEKAHUS U KO3 PHUIIHCHT
WHTEHCUBHOCTH: PacyeT TeOPETUIECKH HEOOXOAUMBIX,
00beMa UM TIOBEPXHOCTH ammapara: TeXHUKO-
SKOHOMUYECKUU pacyer.

OCHOBBI TEOPUU TIEPEHOCA KOJIUYECTBA JBUKEHUS,
TEIJIOBOM 3HEpPruM, KOJIMYecTBa BelecTBa. KoHBekuus u
MouteKyJisspHas qudPy3usi, ypaBHEHHsI, X OTHCHIBAIOIIHE.
AHasorus npoIeccoB MepeHoca CyoCTaHIINN.
O0600111eHHbIE YPaBHEHHS TIEPEHOCA.

OcHOBBI (PM3MUECKOTO U MATEMATHYECKOTO
MojenupoBanus. [IoHsATHE KOHCTAHT U UHBAPUAHTOB
MOI00USI: CUMITJIEKCHI ¥ KOMIUIEKCHI TTOJTI00US:
OTIPEIETISIONINE U OTIPEIeIsiEMbIE KPUTEPHUH 11O 100US.
Mertop aHanu3a pa3MepHOCTEN.

3

Moyis 2: T'uapocraTuka. 6
I'unpocratuka. Juddepennuansnoe ypaBHeHNE
paBHOBecHus Juiiepa. OCHOBHOE ypaBHEHHUE
ruapocTatuku, 3akoH [lackams. [IpakTudeckoe
MIPUMEHECHUE OCHOBHOTO YPAaBHEHHSI THAPOCTATHUKH
MEE30METP, MAaHOMETP, TPUHIIUIT

COOOIIAOIINXCS] COCYJIOB, TATa ILIMOBOM TPYOBI.




Monyns 3: 'napoarHamuka.

I'mppoaunamuka. OCHOBHBIE ~ XapaKTEPUCTUKH
JBYDKEHUS JKUJKOCTU: CKOPOCTH IIOTOKA, OOBEMHBIH H
MacCOBBIM pacxoibl: JWHAMUYECKass U KHHEMaTHYeCKas
BSA3KOCTH, 3aKOH HbIOoTOHA, BUJIbI M 00JaCTH PUMEHEHUS
BUCKO3MMETPOB:  PEXKHUMbBI  JBMKEHHMS  KHUJKOCTH.
['maponnHamMuuyeckue KpUTEpUU IOJ00MsS: OCHOBHBIE HU
IIPOU3BO/ICTBEHHBIE. YpaBHeHUe pacxozna u
HEPa3pbIBHOCTHU IIOTOKA.

Huddepenunansuoe ypaBHEHHE JBYKEHUS
WJICalIbHBIX KUJIKOCTEH Disepa.

VYpaBHEHHUs A1 UACAIBHBIX U PEAIBHBIX KUIKOCTEH,
uX  (QU3MYECKUH U OSHEPreTUYeCKMH  CMBICIIBI.
IIpakTHueckoe NpHUMEHEHUE ypaBHEHUs  bepHyiuu;
U3MEpPEHUE CKOPOCTH M pacxoda >KUIKOCTH: HCTCUCHHE
KUJKOCTH Yepe3 OTBEPCTUS.

I'mpponunamuyeckas cTpykrypa mnoroka. CrpoeHue
norpaHnyHoro cioss no Ilpanarmro. ['mapaBinueckue
CONPOTUBIIEHUSI TPYOOIIPOBOJOB - MECTHBIE M TPEHHUS.
BnusiHue pexxuma IBM)KEHHS Ha CONPOTUBIICHHE TPEHUS.
Bo160p onTumanbsHOro AuaMerpa TpyoonpoBoI0B.

BiusiHue pe:KMMOB TEUEHUsI HA CKOPOCTb JABHIKEHUS
IByX(a3HbIX TOTOKOB. ['mapoamHamuika "Kursmero"
cinosi. CoNpoTUBIIEHUE B3BEIICHHOIO ciod. IIHeBMO — u
TUAPOTPAHCHIOPT.

Mognyib 4: TlepemenieHne KUAKOCTEN.

Hacocsl 11eHTpoOeskHbIe, TOPIIHEBbIE, CIIeUaIbHbIE
BuJbl. [Tapamerpsl pabotsl HacocoB. PaboTa HacocoB Ha
cerb. [Ipunnune! ux noxdopa. Kinaccudukanus Mammx
JUISI IEpEMEILIEHUS )KUIKOCTEN U CKATHsI ra30B.
BeHTUIATOpHI ¥ 1BIMOCOCHI. XapaKTEPUCTUKH UX PAOOTHI.
Pacuet 1 BbIOOP IEHTPOOEKHBIX BEHTUIISITOPOB.

Monyns 5: Pa3nenenrne HEOAHOPOIHBIX CUCTEM.
Knaccugukanus rereporeHHbIX cucteM. Bubl
TUAPOMEXAHUYECKUX ITPOLIECCOB Pa3ACICHUS KUIAKUX
HEOJHOPOJHBIX cucTeM. Paznenenue nox neicTereM
rpaBuTalMOHHBIX cui. [Iponecc ocaxxaeHus, ero
nBrkymas cuna. 3akoH Crokca. [lytu unrencudukanuu
mnpolecca

ocaxxieHHs1. OTCTONHHUKH.

entpudyruposanue. Llentpudyru: oTcToiiHbIe U
bunpTpyromue. PakTop pa3aeneHus, ero PU3NIECKuit
cMbIcil. IHTeHCHpUKalMs IpoIeccoB
neHTpudyrupoBanus. [ MAPOIMKIOHBI, 00JIaCTH UX
MIPUMEHEHUS.

[Iponecc punbTpoBanmsi, 00mMe cBeACHU. J[BroKyIIIas
CuJIa Tipoliecca (GHIbTPOBAHMUS, TYTH €€ CO3/IaHus.
Knaccudukanus u o6iactu npruMeHeHus
(GUIBTPOBAIBLHBIX MIEPETOPOIOK. Y paBHeHue Jlapcu.
Omnpenenenne kKoHCTaHT npouecca GunprpoBanus. [lytu
WHTEHCU(PHUKAIIUH TpoIIecca.

Paznenenue ra3oBbIX HEOTHOPOAHBIN cucTeM. CTENEeHb




paznenenus. Paznenenue 3anpUieHHBIX Ta30B METOJIOM
ocaxsienus. [IbuieocauTenbHbIE KaMEpPHI.

Pa3nenenue 3anbuUIeHHBIX Ta30B MO JEHCTBUEM
HEHTPOOCKHBIX CHII. JKakO3UIHBIN TBIICOCATUTEID.
[{MKI0HBI, YCTPONCTBO U MPUHITUIT AeHCTBUA. PacdeT u
no100p IUKIOHOB.

Ounctka razoB ¢puiabTpoBaHueM. PykaBHble QUIBTPHI.
Pacuer u mon6op; pykaBHBIX (HUIBTPOB. MOKpast OUUCTKA
3aIbUICHHBIX T'a30B. DIEKTPOPUIBTPHI, YCTPONCTBO U
NPUHIUI AeHCTBUA. BiiusHue npoBOAMMOCTH MBUTH HA
MPOLIECC pa3JIeleHUsI 3albUICHHBIX ra30B..

anmnaparype.
O6ume cenenus. TemnepaTypHoe nouie,

TeMIiepaTypHbii rpaguent. Knaccudukanus
TEII00OMEHHBIX MpoleccoB. Bunel n obnactu
PUMEHEHHU TeIuIoHocuTeNnel. TemnnoBele OalaHCHI.

[Tepenava Teria TEIONPOBOAHOCTEIO. 3aK0OH Dypre.
JuddepenunanbHoe ypaBHEHNHE TEIUIONPOBOAHOCTH.
TemnonpoBoAHOCTH MIIOCKUX U IWINHIAPUYECKUX CTEHOK:
OJTHO- ¥ MHOT'OCJIOMHBIX. PacueT TennoBoH N30SI,
Tennooe n3nyuyenue. 3akoH Credana. 3akon Kupxroda.
B3anmuoe uznyyenue nByx TBEpAbIX Teiu. [lepenayda termna
KOHBEKI[MeH (KOHBEKTUBHBIN TETII000MEH). 3aKOH
terootnaun Hetotona. JluddepennuansHoe ypaBHeHNE
KOHBEKTHBHOTI'O TEIJIOO0OMEHA.

TemmooTtaaua, e€ Buapl. TennoBoil MOrpaHUYHBIN
cioif. TernoBble kpuTepun noxodus. Pacuér
KO2(PUITMEHTOB TETUIOOTAaun. 3HAYCHHS
KOA((HUIIMEHTOB TEIIOOTIaYH B MPOMBIIIIEHHBIX
TETJI000OMEHHBIX MPOIEcCax.

Pacuer notepp Temia COBMECTHO KOHBEKLIUEN U
W3IIy4CHUEM.

Temnonepenada. AIIUTUBHOCTh TEPMUUECKHUX
conpoTuBiieHH. OCHOBHOE ypaBHEHHE TEIJIONEPEAAUH.

6. | Moayns 6: IlepeMemnBaHye B )KUIKMX CPEIAX. 4 2
OO6mue cBeaeHUs. MexaHM4ecKoe MmepeMeliBaHue.
HuaTencuBHOCTh U 3 HEKTUBHOCTH MpoLecca
nepemermuBanus. Kpurepuu nomoous. Kpurepwii
MOIIIHOCTH. BUJIBI M 00J1aCTH IPUMEHEHUST MEIAJIOK.
PacueT 1 monbop Memanok.
BCET'O 34 17
Kypc 2 Cemectp Ne 4
Ne Haumenosanue paszgena Kon-Bo Camo-
n/ CTOATENLHAS
1| JEKIIMOHHBIX| paboTa
4acoB
1 2 3 4
1. | Moayns 7. OCHOBBI TEMIOIEPENAYN B XUMUUECKON 17 9




JBmxyias cuia npoiecca. HarpeBanue, oxnaxiaeHue,
KoHAeHcanus. O0Iue CBeIeHu.

KoncTpykuuu TemnooOMeHHbIX anmnapaToB. Pacuer
TETII000OMEHHBIX amnmapatoB. HecrarmonapHsii
TeriooOMeH. BeimapuBanue, o01ne cBeeHHUs.

Monynb 8: OCHOBBI Macconepeiauu.

Buner npouieccoB maccoonepenauu. CriocoObl BEIpaXeHHs
cocraBa (pa3. PaBHoBecue npu maccoonepenaye.
MarepuanbHbiii 6ananc. Pabovas u paBHOBecHas
KOHIIeHTpauuu. Paboyas u paBHOBECHas INHUHU.
Omnpenenenne HaPaBJIEHHOCTH MaccolepeHoca.
CkopocTb Maccomnepeiayu.

Monexynsapuas quddysus. TypoynentHas quddysus.
KonBektupHbiit MacconiepeHoc. uddepennuansaoe
ypaBHEHHE KOHBEKTUBHOU nuddy3un. Mexanusm
nporecca MaccornepeHoca. Mojienu rnpoueccon
MaccoIepeHoca.

Maccootnaya. OCHOBHOE YpaBHEHHE MacCOOTAAUH.
[Tonobue mpolieccoB nmepeHoca Macchl.

Macconepenaua. YpaBHeHHe Macconepenauu. JBmkymas
CHUJIa MIPOLIECCOB Macconepenadn. AJIMTUBHOCTD

T PY3MOHHBIX COMPOTHBIIEHUH. OObeMHBIE

K03 UIIMEHTHI MacCOOTAaYN U Macconepeaayu. [lytu
MHTEHCU(UKAIINA MAaCCOOOMEHHBIX Tpo1eccoB. Pacuér
OCHOBHBIX Pa3MepOB MaCCOOOMEHHBIX aIllapaToB.
AGcopOrusi, OCHOBHBIE TTOHATHS. [leperonka >kuaKocTei,
OCHOBHBIC NMOHATHA. PexTr(uKanys, OCHOBHbIE TOHITHUS.
DKCTpaKIHsi, OCHOBHBIE ITOHSTHSI.

Cymka. Knaccuduxanus CymmibHbIX IPoLeccoB. Buibl
CBSI3M BJIaru ¢ MaTepuaioM. OCHOBHbIE TapaMeTpPhl
BJIQXKHOTO Bo3AyXa. |-x auarpamma Pam3una.
VBIIaKHEHHE U CyIlIKa BO3yXa. MaTepHaibHbII U
Ter10Boi OanaHchl cymku. [lapaMeTpbl BIaXXKHOTO
Marepuana. Kunernka cynku. Kunetnaeckue KpuBble.
N3otepma cymiku. Tepmoauddysus. [ytu
MHTEHCU(UKAIMU IIpoIiecca CYIIKH. Y 1elbHas
IIPOU3BOIUTENILHOCTD 110 BJIare U €€ peryJupoBaHue.
BapuaHTh! po1ieccoB CymKU. Y CTPOHCTBO CYIIMIbHBIX
YCTaHOBOK (TYHHEJbHBIE, 0apabaHHbIE, CYIIIIKA
«KHIIALIETO CII0S», PACHBIIUTEIbHBIE, BHICOKOYACTOTHBIE).
Mem6pannsie nporiecchl. OCHOBHBIE MEMOpPAHHBIC
MeToAb! pasaeneHus. OCHOBHOE ypaBHEHHE MEMOPaHHBIX
MIPOLIECCOB, ABMXKYIIas cuiia mporecca. AnmnapaTsl Jist
00paTHOro ocMoca U ynbTpaguiabTpanuu. Auanms,
JEKTPOANAIIUS.

17

BCEI'O:

34

18




4.2. TlepeyeHb NPAKTHYECKHUX (CEMHHAPCKUX) 3aHATHIA.
Hx cogep:xanne u 00beM B yacax (AyAMTOPHBIX).

No HanmenoBanue Tema npakTHYECKOro (CEMUHAPCKOTO) K-Bo K-Bo
n/n | paszaena JUCUUTUTMHEI 3aHATUSA JEKLI. 4acoB
4acoB CPC
cemectp No 4
1 VYpaBuenue pacxoaa u | Pacyér pacxozioB, CKOpoCTEi. 2 2
HEpPa3pBIBHOCTH
MOTOKA.
2 PexxnMbl ABIKEHUS DKBUBAJICHTHBIN JUAMETP U 2 2
KUJKOCTEH. TUIPaBINYECKUN pajinyc.
3 VYpaBuenue bepnynnu. | YpaBuenue bepuymm. ['unpaBnuueckue 2 2
COIIPOTHBIICHHUS.
4. Hacocbl, BeHTUISATOPBI Pacyér monHbIX rHAPaBIMYECKUX 2 2
JBIMOCOCHI. COINPOTUBIIEHUH CETH, 000D
BEHTUJISITOPOB UJBIMOCOCOB
S. Paznenenune Pacuér 1 nonbop UKIOHOB. 2 2
TeTePOTeHHBIX CHCTEM.
6. Paznenenue PacueT 1 mon6op pykaBHBIX (HIBTPOB. 2 2
HEOJIHOPOJHBIX CUCTEM
7. Temnosoi Gananc TemnooOMeH. TemmonpoBoIHOCTD. 2 2
TEIJI00OOMEHHHKOB. Tennoornauva. Termonepenaya.
[IpompbliiieHHBIE CIOCOOBI TIEpeIaun
TeIia
8. Cymika. TenjaoBon I-x nuarpamma Pamsuna. Cyiika 2 2
OaaHc.
9. OcHoBBI PacueT noteps Teria COBMECTHO 1 1
TeIIonepe aun KOHBEKIIMEH U U3ITyYEeHHEM.
HUTOI'O: 17 17
4.3. IlepeueHb 1a00paATOPHBIX 3aHATHI U 00bEM B Yacax
Kypc 2 Cemectp Ne 3
Ne i/m Ne paznena TuCUTUTMHB HaumenoBanue nabopatopHoit Kon-Bo
(B cooTBercTBHH C 11.5.1) paboThI 4acoB
1. OCHOBBI TUJIPABIIUKH. BBoaHoe 3ansTue. 2
I'mppocraTuku. HNHcTpykTax 1o TEXHUKE
0€30MaCHOCTH.
OcHOBHbIE YpaBHEHHS 8
TUIPOCTATUKU.
2. I'moponnHamuKa. I'uapaBnmaeckoe 8
COIIPOTHUBIICHUE
TpYOOIIPOBOIOB.
I'upaBnyka «KUTSIIETO CIIOS.
3. [Tepemenienne KuIKOCTEN. PexuMbl ABMOKEHUS )KUIKOCTH. 8

Onpenenenne XxapakTepUCTUK
LEHTPOOEIKHOTO BEHTHJISATOPA.




Ne i/t Ne paznena muCIUTIIAHBL HaumenoBanue nabopatopHoit Koi-Bo
(B cootBeTcTBUU C 11.5.1) paboThI 4acoB
4, Paznenenue HEOTHOPOAHBIX Paznenenue cycnensuii B 8
CHCTEM. OTCTOHHOU IeHTpHudyTe.
Paznenenue cycnensuii B
nporecce GUIbTPOBAHUSL.
o. OcHOBBI TEIIONEpPEIauu B H3yuenue mponecca 8
XUMHUYECKOH ammaparype. TEIJIOMPOBOAHOCTH.
Hccnenosanue npouecca
TeIIoNepeIavH.
6. OcHOBBI MaccolepeauH. H3yuenue mponecca 9
Maccorepe1ayu.
OcHoOBHbIE TapaMETPhI
BJIQKHOTO BO3/1yXa.
HccnenoBanyue KUHETUKH
CYIIKH.
N3yuenne npouecca
KOHBEKTHBHOM CYIIIKH.
HUTOI'O 51

5.®OH/JI OHEHOYHbIX CPEJACTB JJIsA ITPOBEJAEHU A
TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU,
MPOMEXXYTOUYHOM ATTECTAIIAU IO UTOI'AM OCBOEHUA

JTACIUTIINHEI

5.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (TUMOBBIX 321aHUI)

HaunmenoBaunue

Ne pa3acita IUCHUILIAHBL

/1

CopepxaHue BOIPOCOB (TUITOBBIX 3aJaHU)

1 OCHOBBI T'MJIPaBIUKU

OcHoBbl THApaBIMKU. OCHOBHBIE OIpPENEICHUS WU
HEKOTOphIe (pU3HMUECKHE CBOMCTBA KUIKOCTH.

OCHOBBI TEOpHUM TIEPEHOCA KOJMYECTBA JBUKCHMUS,
TEIUIOBOM  DHEPruM,  KOJMWYEeCTBa BELIECTBA.
KonBekiust u MonexyssipHas nudys3us, ypaBHEHHS,
UX OIMHUCHIBAIOIINE.

OcHoBBI ¢u3nIecKoro u
MOJIETTUPOBAHUSI.

[loHATne KOHCTAHT Y  WHBApPUAHTOB  IONOOUS:
CUMIUIEKCHl M KOMILIEKCHI MOA00US: ONpeAesSIoue 1
orpeJiesiseMble KpUTEPUU OJ00HS.

MAaTEMaTHYICCKOIO

2 I'mapocraTuka

=

OcHoBHOE YpaBHCHHUEC TUAPOCTATUKH.
HpaKTI/IquKOG IMPUMEHCHUC OCHOBHOT'O YpPaBHCHHA
TUAPOCTATUKHU.




I'unponuHamuka 1. OcHOBHBIE XapaKTEPUCTUKU JIBIKEHHS KUIKOCTH.
3aKkoH BHYTpeHHero Tpenusi HproTona.
2.  Pexumbl  OBMKEHUS  KUAKOCTEH. MexaHU3MBbI
JTAMUHAPHOTO u TypOYJIEHTHOTO JIBUKCHHUSL.
I'maponnHaMuyecKkuii MOrpaHUYHbIN CIOM.
3. VYpaBHeHue pacxola U HEPA3pPbIBHOCTH IOTOKA.
Crnioco0bl pacueTa U onpeiesICHUs: pacxo/a >KUIKOCTEH.
[lepemenienue 1. Bo16op onTUManbHOTO AMaMeTpa TpyOoornpoBOI0B.
KHUJIKOCTEH. 2. JuddepeHnnanbHOe ypaBHEHHE JIBUKECHUS peaIbHOU
KHUJKOCTH.
3. VYpaBuenue bepHymnmu ans WACaTbHBIX H PeabHBIX
JKUOKOCTEH.
4. llpakThueckoe IpUMEHEHHE YypaBHeHUs bepHyiu.
HcTedenue KUIKOCTH Yepe3 OTBEPCTHSI.
5. TI'mppaBnuyeckoe COMPOTUBIEHHE TPYOONPOBOIOB U
anmapatoB. PacuerT moTeph JaBi€HHMS HAa MECTHBIC
COTIPOTHUBIICHUS.
6. ComporuBnenuss TpeHus. Pacder kodddunmeHTon
TUAPABIMYECKOTO TpeHUs. BiusHre pe:xuMOB TeUCHUS
Y IIEpOXOBATOCTH Ha TUAPABINYECKOE TPEHUE.
Pasnenenne 1. Ilepemenienue xxuakocrei. Kinaccupukauus mammH ans
HEOJIHOPOJAHBIX nepeMenieHuss Kuakocteil. OCHOBHBIE — MapameTphl
CUCTEM. paboThI HACOCOB.

2. lleHTpOOEKHBI HACOC, XapaKTEPUCTUKH €ro paboThI.
PaboTa HacocoB Ha CeTb.

3. IlpuHimnel mogbopa IEHTPOOEKHBIX MAaIIHH. 3aKOHBI
IIPONOPLUOHAIBHOCTH.

4. IlopmHeBble Hacockl. HepaBHOMEpHOCTH MoAauu U
crocoOsl ee TMKBUAALMU. Hanmop mopuiHeBbIX HaCOCOB.

5. JIBwxkeHue Ten B CIUIOMIHBIX cpenax. BiusiHue pexnma
JIBIDKEHUS Ha TUJPOIMHAMUKY /BYX(Da3HBIX TOTOKOB.

6. Knaccudpukarus reTeporeHHbIX CHUCTEM.
I'mapoMexaHnuecKkre METObI UX Pa3JICICHHUS.

7. OcaxJeHue 4YacTHI IMOJA JEMCTBHEM CHJI TSKECTH.
@dakToppl, BIMAIOIIME HAa  CKOPOCTb  IIpOLEcca.
HuTeHcudpukanus mpoueccoB 0CaKICHUs.

8. Paznenenne B moje JeMCTBUS IIEHTPOOEKHBIX CHIL
I'mapoMKIIOHEI.

9. LlukioHbl, yCcTpOMCTBO M MpHHUMI JeiicTBus. Pacuer u
10100p IIUKJIOHOB.

10. Ilponiecc ~ ueHTpuyrupoBaHuss U CHOCOOBI  €ro
WHTEHCU(DUKAITNH.

11. GunpTpoBaHue reTeporeHHbIx cucreM. Knaccupukanums
(GUIBTPOBAIBHBIX EPETOPOJIOK.

12. Ckopoctp mporecca  (UIBTPOBAaHUS, CHOCOOBI €€
yckopeHusi. KoHCcTaHThI mpoliecca QUIbTPOBAHUS, METO]
UX OIPEIEIICHNUS.




[TepememmBanue B
KUJKUX Cpeax.

1. l'uapoarHamMUKa B3BEIIIEHHOTO CJI04. Oo6actu

NpUMEHEHHS U (PU3UUECKas CYIHOCTh THAPOTPAHCIIOPTA.

2. IlepememmBanue B )XUIKUX cpefax. OOIMe CBEACHUS.
3. Mexannueckoe TmepeMmemuBanue. VHTEHCUBHOCTh U

3¢ deKkTUBHOCTh Tpolecca nepememnBanus. Kpurepuu
noao6usi. Kpurepuii MOLHOCTH.

Bunpl u o6nactu npuMeHeHus: Mermanok. Pacder u moabop

MCIIAJIOK.

OcHoBBI 1. OcHoBBI Temuionepenaud B XMMHUYECKOW ammaparype.
TEIIonepeaun B Oo6mme CBEIICHHUSL. TemmneparypHoe 1oJIe,
XUMHYECKON TEMIEPATYPHBII IPaIUEHT.
amnmnaparype. 2. Knaccudukamnus TemooOMEHHBIX MPOIeccoB. Buasl u
o0JacTu MPUMEHEHHUS TEIUIOHOCUTENCH.
3. TenoBble OanaHChl TEIIO0OMEHHUKOB.
4. Tlepenaua Teruia TEMJIONPOBOAHOCTHIO. 3akoH Dypre.
HuddepernnanbHoe ypaBHEHHE TEMIONPOBOAHOCTH.
5. TemnompoBOgHOCTh MJIOCKMX W  UWJIMHIPHYECKHUX
CTEHOK: OJHO- M MHOIOCJIOWHBIX. Pacuer TemnoBoit
W30JISIHH.
6. TemoBoe w3myuyenume. 3akoH Credana. 3axoH
Kupxroda. B3aumuoe usznydenue AByX TBEPIBIX TeIl.
7. Ilepemaua  Temsia  KOHBEKIMEH  (KOHBEKTHUBHBIN
TeriooOMeH). 3aKoH TeriooTAayl HeroToHa.
8. JuddepennmanpHoe  ypaBHEHHE  KOHBEKTHBHOTO
TEMI000MEHa.
9. Temnootmaua, e€ BuIbl. TerIOBOM MOTPAHUYHBIN CIIOM.
10. TemnoBbIe KPUTEPHH MTOIO0US.
11. Pacuér kodhPUIMEHTOB TEMIOOTAAYH. 3HAUYCHUS
KOA(Q(QHUIMEHTOB TEIUIOOTAAYM B MPOMBIIIJIEHHBIX
TEMJI000MEHHBIX MPOIlECccax.
12. Pacuer moTepb TeIJIa COBMECTHO KOHBEKIHEH U
W3ITyYCHUEM.
13. Termonepenaya. OcHoBHOE ypaBHEHUE
Teruionepenayn. JIBrKyIas cuia mnpoiecca.
14. AnuTUBHOCTh TEPMUYECKUX COMPOTHBICHUHN. Pacuer
TEMJI000MEHHBIX aIMapaToB.
15.HecranmonapHsIit TEMIoo0MeH.
OcCHOBBI 1. OcHoBel Maccomepemauu. OOmme cBeaeHus. Bumabl
Maccotepenadu. MPOIECCOB MacCOONepe auH.
2. Crmoco0Osl BeIpakeHHs1 cocTaBa (a3. PaBHoBecme mpu
Maccoonepenaue. MatepuaiabHbIi OasiaHc.
5. PabGouas m paBHOBecHas KoOHILEHTpauuu. Pabouas u
paBHOBecHast JuHUU. OnpeneneHHe HANPaBICHHOCTH
MaccoIlepeHoca. CkopocTb MacconepeaayH.
Monexynspras quddysus. TypOynentnas nuddysus.
KoHBeKTHBHBII MacconepeHoc.
6. Juddepenunansuoe ypaBHEHUE KOHBEKTHBHOU




10.

11.

12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.

24,

25.

26.

27

muddy3un.
Mexanu3sm  mporecca  MacconepeHoca.  Mojenu

IIPOLIECCOB MACCOIEPEHOCA.
Maccootaaya. OCHOBHOE ypaBHEHHE MAacCOOTAAYH.
ITonoGue npoueccoB nepeHoca Macchl.
Macconepenaya. VYpaBHeHHE Maccornepeaaym.
JBiwkymass ~ cuia  IPOLECCOB  Maccollepeslaydu.
A nTUBHOCTD TU(PHY3MOHHBIX CONIPOTUBIIEHUI.
Pacu€r  OCHOBHBIX  pa3MepoB  MacCOOOMEHHBIX
anmaparoB. O0beMHbIe KO3(PPHUIUEHTH MAaCCOOTAAYH U
Maccornepeaayu. [yt WHTEHCU(PUKAITUT
MacCOOOMEHHBIX MTPOLIECCOB.

AOGcopO1Hsi, OCHOBHBIC TIOHSATHS.

Ileperonka >xuKocTeil, OCHOBHbIE TIOHATHS.
Pextudukanys, 0CHOBHbIE TOHATHS.

DKCTpaKLMs, OCHOBHbIE TOHATHS.

Cymka. Krnaccupukanuss CyHmMIbHBIX —IIPOLIECCOB.
Buppel cBsi3u BiIaru ¢ MatepraioM.

OcHOBHBIE TapameTpbl BIAXHOTO BO3dyxa. I-x
nuarpamma PamsuHa.

VYBiaxXxHEeHHE U CylIKa BO3/1yXa.

MarepuanbHbli M TEIJIOBOM OalaHChI CYIIKH.
[TapameTprl BraxkHoro marepuana. KnHeTuka CyLIKH.
Kunernueckue KpuBbIe.

N3otepma cymku. Tepmoanddysus.

[lytu uHTeHcuuUKauuu mpouecca CyHKH. Y aeiabHas
MIPOU3BOIUTENLHOCTH TI0 BJIAre U €€ PEryJINpOBaHNUE.
BapuaHTBI IPOIIECCOB CYIIKH.

YCTpOHCTBO CYHIWIBHBIX YCTAHOBOK (TYHHEJbHBIE,
O6apabaHHBbIE, CYUIMIIKU «KHIIALIETO CII0s»,
pacnbUIUTeNbHbIE, BBICOKOYACTOTHBIE).

OcHOBHBIE ~ MeMOpaHHbIE  METOABI  pa3/eeHHUS.
OcHOBHOE ypaBHEHHE MEMOpPaHHBIX IPOLECCOB,
JBIDKYIIAS CHJIa ITPOoIecca.

Amnmapatsl TUIS o0OpaTHOro ocMoca u
yIbTpaduIbTPALIUU.

. Ananus, anexrpoananus.




5.2. IlepeyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJepkaHue H 00beM.

PacyeTHas yacTb BKJIIOYAaeT B ceOs: BBEIEHUE, TI€ HEOOXOAMMO YKa3aTh
JOCTOMHCTBA W HEAOCTAaTKM JAHHOTO CYUIWIBHOIO —ammnapara, OOBSICHUTH
BBIOPAHHYIO CXEMY I0JIa4d BBICYIIMBAEMOr0 MaTepHalla U CYIIMJIBHOIO areHTa,
ONHCATh TEXHOJOTHYECKYI0 CXEMY CYIIWJIBbHON YCTAaHOBKHM;, MaTE€pUaJbHBIA U
TEIUIOBOM OajaHChl CYUIWIKHM; MOCTPOEHHUE Mpoliecca Cylku Ha |-X auarpamme
JUIs JIETHUX W 3UMHHUX YCJIOBHUH; pacdeT U MoA0Op BCIOMOIATEIbHOTO
000py1I0BaHUS; CIIMCOK UCIIOJIb3YEMOU TUTEPaTyphI.

[TocTpoennas |-X auarpamma 00s13aT€IbHO MOAIIMBAETCS B PACUETHO-
MOSICHUTENIbHYIO 3anMCKy. Cxema CylmmiIKy BelnonHsaeTcsd Ha mcre @opmara A-O
i A-3.

Tema: PaccuutaTh U CIpOEKTUPOBATH OapabaHHYIO CYIIUIIKY
Bapuanter 00-09
Paccunrate u copoekTupoBaTh OapabaHHYIO CYIIMIKY JJS CYIIKHM KYCKOBOTO Mela
MPOU3BOIUTENLHOCTRIO Gp (10 BiaxkHOMYy Matepuany). Men BeicymmBaercs ot U; mo Uj
(cuutas Ha oOmIyr0 Maccy). B cymmike ocymiecTBISIETCs HOPMaIbHBIM CYIIMIIBHBIA BapUaHT.
TemmnepaTypa Bo3ayxa Ha BXOJe B CyHIHIKY t1, Ha Beixone — 1. JlaBnenue napa B kanopudepe P.
Hcxoanbie JaHHbIe TpUBEACHBI B Ta0m. 1.

Tabnuya 1
Ne Mecro Gy, Uy, % Us, % t, °C t, °C P,
n/n CTPOMUTEIBCTBA T/9 KI'C/CMp
00. ApXaHTeIbCK 0,5 8 0,8 105 40 15
01. BpsiHCK 0,6 9 0,9 110 40 1,7
02. Bosorma 0,7 10 1,0 115 40 1,9
03. Boponex 0,8 11 1,1 120 45 2,5
04. HBanoso 0,9 12 1,2 125 50 3,0
05. Bsrka (Kupos) 1,0 13 1,3 130 55 3,5
06. Kypck 11 14 1,4 135 60 4,0
07. Open 1,2 15 15 140 65 45
08. TamboB 1,3 16 1,6 145 70 50
09. XapbKOB 1,4 17 1,7 150 75 55

Tema: PaccunTaTh U CIPOEKTUPOBATH CYIIMIIKY "KHUITAILLIETO CJIOA"
BapuanTs! 10-19

Paccunrtare 1 crpoeKTHPOBaTh CYIMIMIIKY "KHUIIAIIEro CI0s" Uil CYyIIKHM KaMEHHOW COJIH
MIPOU3BOIUTENIHOCTBIO G1 (IO BBICYIIEHHOMY Martepuany). Conp BeicymuBaercs ot U; 1o U;
(cuntas Ha oburyro0 Maccy). Temmeparypa pa30aBiI€HHBIX BO3yXOM TOIOYHBIX ra3oB (IIPOAYKT
CTOpaHUs TOIUIMBA - BBIOOP MO MECTY CTPOUTENLCTBA) — t1, TEMIlepaTypa OTXOAIIUX Ta30B — to.
Hcxonnble faHHbIE PUBEICHBI B Ta0M.2.



Tabnuya 2

Ne Mecto Gy, Uy, % Uy, % t,, °C t,, °C

/o CTPOMUTEIBCTBA T/4
10. AcTtpaxaHb 15 7 0,4 700 115
11. baky 16 8 0,5 725 120
12. BiagusocTox 17 9 0,6 750 125
13. Kazann 18 10 0,7 775 130
14. KpacuoBozck 19 11 0,8 800 130
15. Huxomaes 20 12 0,9 825 135
16. Opecca 21 13 0,8 800 125
17. Ilepmb 22 14 0,7 775 120
18. PocroB-Ha-/lony 23 15 0,6 750 115
19. Tomck 24 16 0,5 725 110

Tewma: PaccuutaTh ¥ CIpOEKTUPOBATH OAIICHHYIO PACIIBUIMTEIbHYIO CYIIUIKY
BapuanTsr 20-29

Paccuurats u

CIIPOEKTUPOBATH

OallleHHYIO

PACIbLIIUTCIILHYIO

CYLIUJIKY

IPOU3BOAUTEIBHOCTEIO G, (N0 BBICYIIEHHOMY MaTepuaty) sl CYHIIKH TJIMHSHOTO MUTHKEpa OT
Ui no U, (HopManbHBIA CYMIMIBHBIA BapuaHT). Bo3ayx Ha BXoae B CYIIWIKY HMEET
temneparypy t;, Ha Beixome — tp. JlaBienume mapa B kamopudepe P. Mcxomuwsie naHHBIC
IIpUBENEHBI B Ta0II. 3.

Tabnuya 3
Ne Mecto G?_, Ul, % Uz, % tl, OC tg, OC P,
/T CTPOUTENBCTBA T/9 Kre/em’
20. | Anva-Ara 0,8 45 3,0 120 60 3,0
21. | Amxabajn 0,9 46 3,5 130 65 3,5
22. | baky 1,0 47 4,0 140 70 4,5
23. | KueB 1,1 48 4,5 150 75 55
24. | MuHck 12 49 50 160 80 7,0
25. | Tamxkent 1,1 50 45 170 85 9,5
26. | Townucu 1,0 51 4.0 160 80 7,0
27. | XapbKoB 0,9 52 3,5 150 75 55
28. | BopoHex 0,8 53 3,0 140 70 4,5
29. | Yura 0,75 54 50 130 65 3,5

Tema: PaccuuTaTh 1 CIPOEKTUPOBATH TYHHENIBHYIO CYIIHIKY
BapuanTst 30-39

Paccunrtarh M CIIpOEKTUPOBATH TYHHEIBHYIO CYIIMJIKY JUISI CYIIKH TJIMHSHOIO KUpPIIHYa-
CBIpIa TPOU3BOAUTEIRHOCTRI0O G (1O BIIaXkHOMY Martepuairy) oT BiaxkHoctd U; 1o U,. Cymika
MIPOU3BOUTCS, HATPETHIM JI0 TeMIepaTypsl {1, Bo3ayxoM. TemmepaTypa OTXOISMMIMX Ta30B — ls.
Jasnenue napa B kanopudepe P. cxonnsie qanHbie mpuBeeHBI B Ta0M. 4.



Tabnuya 4

Ne Mecto G]_, U]_, % U2, % t]_, °C tg, °C P,
/o CTPOMUTENLCTBA T/TOA Kre/cm?
30 baky 10000 22,5 7,7 75 40 1,0
31 Bosrorpan 12000 22,0 7,4 80 40 1,0
32 Boponex 14000 215 7,1 85 40 1,0
33 I'po3ubId 16000 21,0 6,8 90 45 1,2
34 JlHenponeTpoBck 18000 20,5 6,5 95 45 1,2
35 Kues 20000 20,0 6,2 100 45 1,2
36 Kpacuomap 22000 19,5 59 95 45 1,2
37 Munck 24000 19,0 5,6 90 40 1,2
38 XapbKoB 26000 18,5 53 85 40 1,0
39 Yura 28000 18,0 50 80 40 1,0

Tema: PaccuutaTh U CIPOEKTUPOBATH CYIIMIIKY "KUIIAILIETO CJIOA"

BapuanTsr 40-49
Paccuntath W CHOpPOEKTHPOBATH CYIIMUJIKY "KWUISIIEro cios" g CYIIKM TIecKa
MPOU3BOIUTENBLHOCThIO Gy (CUMTaTh MO BBICYIIEHHOMY MaTepuainy) oT BiaxkHoctu U; mo Uo.
Cymika npou3BOJUTCS BO3yXOM C HauyaJbHOW TemrepaTypoi 11, koneuHoil — t,. /laBnenue napa
B Kanopudepe P. JlanHble mpuBeneHs! B Ta0MI. 5.

Tabnuya 5
Ne Mecto Gz, Ul, % Uz, % tl, OC tg, % P,
/T CTPOUTENBCTBA T/49 Kre/cm’
40 Ainma-Ata 4,0 50 0,3 110 60 2,0
41 AcTpaxaHb 45 55 0,3 115 63 2,5
42 Anrxaban 50 6,0 0,4 120 66 3,0
43 Bbaky 55 6,5 0,4 125 69 3,5
44 Birarosemenck 6,0 7,0 0,5 130 72 4.0
45 BiagusocTox 6,5 7,5 0,5 135 75 45
46 HBanoso 7,0 8,5 0,6 130 72 4.0
47 WpkyTck 75 9,0 0,6 125 69 3,5
48 Kyrancu 8,0 9,5 0,7 120 66 3,0
49 Mocksa 8,5 10,0 0,7 115 63 2,5

5.3. [lepeyeHb MHAMBUAYAJIbHBIX JOMALIHUX 3a/1aHUIA,
pacueTHoO-rpaguUeCcKuX 3aJaHU .

He nmpenycmoTtpeno mianom



6. OCHOBHAS U TOITOJIHUTEJIBHASA IMTEPATYPA

6.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI

OcHOBHasl JiMTeparTypa
. Kacamxun A.I. OCHOBHbIE TIPOLECCHI M ammapaTtbl XWMHUYECKOU
texHosoruu. M.: Anbsiae. — 2004. — 750 c.
. AerrHepckuii, FO.U. Tlponeccel u anmapaTel XUMHYECKOW TEXHOJOruu: B
nByx Tomax / FO.W. [IsitHepckuii. - M.: Anbsnc, 2015. - 368 c.
. Cmane J[.B., Yepkacoe A.B., Ocunos IO.M. llpouecchl u amnmapaThbl

XUMUYECKOM  TexHojoruu. (YueOHoe mocoOMe K  BBINOJHEHHUIO
nabopatopHbix pabor mo HampaBineHuto 18.03.01 «Xumwuueckas

TexHoJorus»). - benropon: M3a-so BI'TY, 2016. — Y. 1.-77c.

. Hlaxoea JL/1., lwypkaesa JIL.U., Jlyyenxo O.B. Pacd€T u npoeKTUpOBaHUE
CYLIMJIBHBIX yCTaHOBOK. (YueOHoe mocobdue s cneuuanbHoctH 270106
«IIpon3BOACTBO CTPOUTENBHBIX MATEPUANIOB, HU3AEIUA W KOHCTPYKLIMHI
Hanpasienus: 270100 «CrpoutensctBo» (¢ rpudom YMO)). M3narenbcTBo.
benropon 2010. — 128 c.

. UepkacoB A.B., Cmanp [[.B. I'mppomexaHnyeckue M THAPOCTATUYECKHUE
npolecchl: (METOANYECKUE YKA3aHUsS K BBIMOJHEHUIO MPAKTUYECKUX PadboT

no Hanpasienuto 18.03.01 «Xumuueckas TexHosorus»). — benropona: Uzn-
Bo BI'TY, 2014.-18c.

. UepkacoB A.B., Cmans J[.B. TemnoBsle m MaccoOOMEHHBIE MPOLECCHI:
(MeToguueckne yKa3aHHWsT K BBINOJIHEHUIO MPAKTHYECKHX paboT 110
Hanpasienuto 18.03.01 «Xumuyeckast TexHomorus»). — benropon: M3n-Bo
BI'TY, 2014.-16c.

6.2. Ilepevyenb 1OMOTHUTENbHOM JIUTEPATYPbI

JomnoJIHUTe/IbHAsA JUTEpPaTypa

1. Anwmerin B.I. O0mwmii Kypc TPOIECCOB U allapaToB XUMUYECKOH
texuojsiornu: B 2 ki, Ku.1/ B.I'. Anmreiin. — M.: Jloroc, 2002. — 912 ¢

2. bapanos J[.A. lporiecchl 1 anmapatbl XUMUYECKON TEXHOJIOTHH. SIBICHUS
nepeHoca, MaKpOKMHETHKA, TT01001e, MOIECTUPOBaHUE, TPOCKTUPOBAHUE:
B 5 1. T. 2: Mexanuueckue U TuUApoMEeXaHUYeckue mporecchl/ J[.A.
bapanos. — M.: Jloroc, 2002. — 600 c.



3. Ilasnos, K.@. Tlpumepsl M 3ama4ul MO KypCy MPOIIECCOB W aIIapaToB
xumnyeckoil texuosioruu / K. @.Ilasnos, I1.1I°. Pomanxkos, A.A.Hockos. —
14-e uzn., crepeotun. — M.: Anbsiae, 2007. — 575 c.

4. Jleimuepckuu FO.I1. Tlpotieccsl U anmapatbl XUMHYECKOU TeXHOIOTUH: B 2
T. T. 2: Teoperuyeckre OCHOBBI MPOIECCOB XMMHYECKOM TEXHOJIOTHHU.
['mnpomexanmueckue W TEIUIOBBIE mporiecchl W ammapatsl/  FO.I1
HeitHepckuii . — M.: Xumus, 2002. — 400 c.

5. I'envnepun H.M. OcHOBHBIE TPOLECCHI W ammaparbl XUMHYECKOM
texHoJyiorun. Ku.1, Ku.2, M.: Xumus.-1981.- 270 c.

CnpaBo4YHada ¥ HOpMAaTUBHAA JIMTepaTypa
1. llasnos K.@. , Pomanxos I1.I, Hockos A.A. IlpuMepbl U 3aauu 1o

kypcy «lIpouecchl m anmapaTbl XMMHYECKON TEXHOJOTHW». M.: XuUMUS.-
1987.-575 c.

6.3. IlepeyeHb HHTEPHET PeCypcoB

COOpHUK HOPMATUBHBIX IOKYMECHTOB
«Ctpoit KoHCyJbTaHT» www.snip.ru - J{OCTyIT oCcyliecTBisI€TCS B 3aj€
anekTpoHHbIX pecypcoB HTD (k.302).

http://www.knigafund.ru/

http://www.ustu.ru/study/high/bachelor-specialist/khtf/resource/htf-res-
prof/
http://paht.ruz.net/materials.htm



http://www.snip.ru/
http://www.ustu.ru/study/high/bachelor-specialist/khtf/resource/htf-res-prof/
http://www.ustu.ru/study/high/bachelor-specialist/khtf/resource/htf-res-prof/
http://paht.ruz.net/materials.htm

7. MATEPUAJIBHO-TEXHUYECKOE U UTHOOPMAILIMOHHOE
OBECIIEYEHMUE

3aHATHS BEAYTCS B CHEIUAIM3UPOBaHHOW ydeOHOU nabopatopum Ne 403
mucuuiuinHbel  «lIponecchl W anmaparbl XUMHUYECKOM TEXHOJOTUM» Kadeapsl
TIHKM — TeXHOJOTUHU 1IEMEHTa U KOMITIO3UIIMOHHBIX MaTEepHalIOB, 000pyA0BaHHON
B COOTBETCTBUU C TPEOOBAHMSIMHU, NMPEIBABIAEMBIMA K yYEOHBIM XHUMHUYECKUM
J1a00paTOPHUSIM.

B naGopaTopun umerorcst mpubopsl U 000pyI0BaHUE:

- Becol anaymmtuueckue BJITK-500;

- neHTpudyra;

-yCTaHOBKa /JIsi OTpECNICHUs] PEeKHMMa JBUKCHHS JKUIKOCTH (HAMOPHBIM
0ak, EMKOCTh C KpacUTEIIEM, PacXoJ0Mep, TEPMOMETP);

-yCTaHOBKa  JJIi  OMpEACNCHUS  THIPABIMYECKUX  COMPOTUBICHHMA
TpyOOIIPOBOJOB (BEHTHIIb, TIOBOPOT, PACIIMPEHUE - CYKEHHE, 3MEEBHK, Ta30BBIN
cueTuuK, JuddepeHunanbHblii  MaHOMETp, JabopaTOpHbI TpaHchopmaTop,
BEHTUJISATOD);

-yCTAaHOBKA I M3yYEHUS TUJIPABIMKUA TICEBIOOKUKEHHOTO  CJIOS
(mpo3pauHblli BEPTUKAIBHBIA IMIMHIPHYCCKUN KOPIYC, Ta30BBI CUCTUHK,
mudepeHnnanbHbIil MAHOMETp, J1a00paTOPHBIN TpaHCchHOpMaTOpP, BEHTHIISITOP);

- YCTAaHOBKAa JJIs  ONpPENENEHUS  XapaKTEPUCTHK  LEHTPOOEKHOTO
BEHTWISATOpAa  (LIEHTPOOEKHBIM  BEHTWIATOp, BaTTMeTp, TpyOka  Iluro,
nuddepeHnnanbHbIil MAHOMETP);

-yCTaHOBKA JUIsi (DUIBTpOBaHUS CYCIEH3MM 10 BakyyMoM ((uUIbTp,
BaKyyM-HacocC, Mellaika, cOOpHUK (uimbTpara, BaKyyMMETpP, BIIArOOTACTUTEIb,
TEPMOMETD);

- Oapomerp.

-yCTaHOBKa JIJIsl HCCIIEI0OBAHMS BJIArOCOAepKaHusl MaTeprana U CKOPOCTH
npoliecca CymKH (CyIIMIbHBINA Ka(, CMOHTUPOBAaHHBIE B IIKa( BECHI);

- yCTaHOBKA JIJIsl U3y4YEHUSI MPOIecca KOHBEKTHBHON CYIITKU (CYIITHIbHAS
Kamepa, BEHTUJISTOp, Kasopudep, TpaHchopmaTop, pacxoaomep, LudppoBoit
TEPMOMETP, TUTPOMETP TUTPOMETP, YCTaHOBKA KoMIiipeccopHas Y K-25-16m);

- yCTaHOBKa JUIsl U3y4YEeHHUs Ipoliecca Maccornepenayn (MaccoOOMEHHbBIN
ammapar, TepMOCTaT, BIAroOTACIUTENb, BEHTUIISITOP, PACX0JA0MEpP, TEPMOMETD,

U (POBOI TUTPOMETD);

-yCTaHOBKA JIJIsl OTIPEJIEIICHHS TETUIONMPOBOJHOCTH MAaTEPUAJIOB
(3KCHIepUMEHTANbHBIN OJIOK) C KOMITBIOTEPHBIM MPOTPAMMHBIM 00€CIIE€YEHUEM;

-Tpa”cgopmMaTop, MepeKIrIaTeh TeMIEPaTyphl;

-yCTaHOBKa JIJIsl H3y4eHUs Tpoliecca Terionepenadn (Teroo0MeHHbIN
ammapart Tarma «Tpy0a B TpyOe», TepMOCTaT, pOTaMeTP) C KOMITBIOTEPHBIM
MPOTPaMMHBIM 00€CTICUCHUEM;

- TICUXPOMETD.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

YT1BepxkaeHue paboueit mporpaMmbl 6€3 H3MEHEHU
Pabouas nmporpamma 6e3 n3meHeHuit yreepkaeHa Ha 2017/2018  y4ueOHbIIM
TO/I.
[Ipotokon Ne 2 3acemanus kadenpsi oT «7 » centsiops 2017 .

/J/
. . v/
3aBenyromuii kaheapon / Bbopucos 1.H.
TIOJINKCH, dUO
7 / P, - =S
J{MpeKTOp HHCTUTYTA [TaBnenko B.H.

IO Ch, (5[0



8. YTBEPKJIEHUE PABOYEN ITPOI'PAMMBbI

VYTBepxkaeHue padouell mporpammel 0€3 U3MEHEHUI
PaGouast mporpamma 06e3 u3meHenuit yreepxkaeHa Ha 2018/2019  yueOHbrit
TO/I.
ITpotokon Ne 13 3acemanus xkadenpsr oT «15 » mas 2018 r.

3aBenyromuii kadeapoi ’u) Bopucos 1.H.

noAIuCh,

JIMpEeKTOP HHCTHTYTA . IaBnenko B.A.

MOITIHUCh,



8. YTBEPKJIEHUE PABOYEN ITPOT' PAMMBI

PaGouvast mporpamma  Ge3 uameHennid yTBeprxkaeHa Ha 2019/2020
y4eOHBIN TOJ.
[Tpotokon Ne 16 3acemanus kadenpst ot «07 » utonst 2019 r.

3aBenyromuii kadeapoi +/ bopucos H. H.

JMpEKTOp NHCTUTYTA P ITaBnenko B.M.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

VYTBepxaeHue padboueil mporpaMMsel 0e3 U3MEHEHHUI

PaGouas mporpamma 6es3 u3MeHeHui yreepkaena Ha 2020 /2021 y4eOHbri
TOJI.

[Ipotoxon Ne 17 3acemanus kadenpsl or «_13 » 05 2020 .

Vi

' [/
3aBenyroniuii kadeapoi ,77{ N.H.bopucos
nomuck, HUO

JupexTop uHCTUTYyTA =77~ B.H.IlaBnenko

noamnucs, GO



Trona.

8. YTBEPXKXIEHUE PABOYEH ITPOI'PAMMBbBI

PaGouast mporpamma 06e3 u3meHenuit yreepxaena Ha 2021 / 2022 yueOHbiii

[Iporokon Ne 19 3acemanus kadenpsi oT «_14 »_ wmas 2021 r.

3aBenyronuid kadenpoit % N.H. bopucos

JIMPEKTOp MHCTHUTYTA (ﬁ = P.H. SIcTpebunckmii



IMPUJIOKEHUA

Ipuioxkenue Nel. Meroaudeckue ykazaHus JJIsi 00y4aroIIerocss Mo OCBOCHHIO
IUCIHUAILINHBI

[Ipy dYTeHMM JEKIUMH WCHOJIB3YIOTCS COBPEMEHHBIE MYJIbTUMEIUIHBIC
CpEJIICTBA, KOTOPbIE MPUMEHSIOTCS CTYJIEHTAMU [IPU CAMOCTOATEIBHON UX padoTe B
KypCOBOM M JMIUIOMHOM HPOEKTUPOBAHHH. JIaOOpaTOpHBIA MPaKTUKYM H
TEMAaTUKAa KYpPCOBBIX M JHWIUIOMHBIX IPOEKTOB TECHO YBS3aHBI C JIEKIHOHHOM
KypcoM. Texkymuidi KOHTPOJb BKJIKOYAET 3alUTy JIaDOpaTOpHBIX padoT,
BBINIOJIHEHUE KYPCOBOM pa0bOoThl. ITOrOBBI KOHTPOJIb — SK3aMEH.

Llenpto u3yueHuss Kypca dABisgercs (GopMUpoBaHME y  OyaylIux
CHELMATUCTOB TEOPETUYECKUX 3HAHUM MO (PU3MKO-XUMHUYECKHM IIpolieccaM,
IPOTEKAIOMM B allapaTax pas3JIMYHbIX IPOU3BOJCTB, BIMSIHUSA Pa3JIMYHBIX
(dakTopoB Ha (PU3MKO-MEXAHMYECKHE CBOWCTBA TOTOBBIX MAaTEpPHUANIOB, a TaKXkKe
IIPAKTUYECKUX HABBIKOB aHAlM3a TPYIHOCTEH TEXHOJIOTMYECKOro Iporecca
IIPOU3BOJICTBA U UX YCTPAHEHMUS.

M3ydeHne NUCHUIUIMHBI MPEAIOaracT peleHue psiaa CI0XKHBIX 3a7ad, YTo
Ja€T BO3MOKHOCTB CTyJICHTaM:

- OpraHM30BBIBATH M OCYLIECTBISAITH BXOJHOM KOHTPOJIb CBIPbS U
MaTEepUAJIOB, UCIIOJIb3YEMBIX B XUMHUYECKOM ITPOU3BOJICTBE;

- 3(PeKTUBHO HUCHOJIb30BaTh OOOPYAOBAHHUE, ChIPbE W BCIIOMOTATEIbHBIE
MaTepUaJIbl;

- IIPOBOJMTH AHAJIN3 CHIPHEBBIX MATEPUATIOB U OTXOJOB MPOU3BOJCTBA KaK
KOMITOHEHTA ChIPhEBOM CMECH U JOOABKH K HEH;

- aHaJIM3UpOBaTb M OLECHUBATh  AJBTCPHATUBHBIC  BAPUAHTHI
TEXHOJIOTUYECKOU CXEMBI IIPOU3BOJICTBA U OTACIIBHBIX y3JI0B;

- BHEJIPSITh HOBEHIIINE TEXHOJIOTHUH U 000py0BaHKE B IPOU3BOCTBO;

- IUJIaHUPOBaTh M TPOBOJUTH HAyyHBIE HCCIENOBaHUS B oO0JacTu
COBEPLICHCTBOBAHUS TEXHOJIOTMYECKOT0 IPOILIECCa;

- ONpENENATh W AHAIU3UPOBATH CBOMCTB MCIIOJIB3YEMBIX M I10Jy4aeMbIX
MaTepUaJIOB;

- AHAJIM3UPOBATH HAYYHO-TEXHUYECKYIO JINTEPATYPY;

-OpraHU30BBIBaTh pPabOTy KOJUIEKTHBA B  YCJIOBHUSX JACHCTBYIOIIETO
NpEeANpUATHS;

- OCYLIECTBIIATh TEXHOJOTUYECKUM KOHTPOJIb B POU3BOACTBE MAaTE€pUAIIOB;

-IIPOBOJIUTh TEXHUKO-DKOHOMHUYECKUI aHAJIN3 IPOU3BOICTBA.

CamocTtosTenbHass paboTa SBJISETCS TJIABHBIM  YCIOBHEM  YCIEIIHOTO
OCBOGHHUSl HU3ydyaeMOll Yy4eOHOM MAMCUMIIMHBI W (OPMHUPOBAHHS BBICOKOTO
npodeccuoHanu3zMa Oy yluux CrenuaIiucToB.

HNcxonubiii stan u3ydeHus kypca «llpoueccel m ammaparsl XMMHYECKOU
TEXHOJOTHM»  TpeanojiaraeT  O3HaKoMmJIeHHe ¢  paboueil  mporpaMmoii,
XapaKTepU3yIolIe TpaHHIbl U COJEp)KaHWe ydyeOHOro Marepuaya, KOTOPBIN



MOJIJIEKUT OCBOEHHUIO.

N3ydyeHne OTHENBbHBIX TEM Kypca HEOOXOAMMO OCYIIECTBISATh B
COOTBETCTBUM C IOCTaBJICHHBIMU B HUX LIEISMHU, UX 3HAYUMOCTHIO, OCHOBBIBASICh
Ha COJEpKaHUM M BOIpPOCaX, IOCTABJIEHHBIX B JIEKIMU IMpernojaBaTelss |
IOPUBEICHHBIX B IUIAHAX M 3aJaHMUSIX K JIA0OpATOPHBIM 3aHATHUSM, a TaKKe
METOJMYECKUX YKa3aHUAX JUUIS CTYACHTOB 3a04HOT0 OOyUYEHUSI.

B yueOHMKax u y4yeOHBIX IOCOOMSX,  MPEACTABIECHHBIX B CIIMCKE
PEKOMEHTyeMOH JINTEPATYPhI, COAEPHKATCA BO3MOKHBIE OTBETHI HAa MOCTABJICHHBIC
BONPOCHL. MIHCTpyMEHTaMu OCBOEHUSI Y4eOHOTO MarepHuayia SBISIOTCS OCHOBHBIC
TEPMHHBI U TIOHATHUS, COCTABIISIIOIINE KaTErOpUaIbHBINA anmapaT JUCIHHUILTUHBL X
OCMBICJICHHE, 3allOMUHAHUE U TMPAKTHYECKOE UCIOJIb30BAHUE SBISIOTCS
00513aTeTIbHBIM YCIIOBUEM OBJIQJICHUS KYPCOM.

Jlist ©6onee riyOOKOro u3y4deHusi mpoOjieM Kypca Mpu TMOArOTOBKE K
3aHATUSAM HEOOXOIMMO O3HAaKOMHUTHCS C MYOJMKAlUsIMH B MEPUOIUYECKUX
u3ganusax. [louck u mogdop Takux M3AaHUM, cTaTeil, MaTepragoB U MOHOTpaduii
OCYILIECTBIISIETCS. Ha OCHOBE OuOnuMorpauyeckux yKazaHUH M OPEeIMETHBIX
KaTajoros.

N3ydyeHne KaxJoi TeMbI CIIEyeT 3aBepUIaTh BBIOJHEHUEM MPaKTUYECKUX
3aJaHUil, OTBETaMM HA TECTbl, pEIICHUEM 3a7ad, COJAEp)KaIIMXCi B
COOTBETCTBYIOIIUX pa3jienax YYeOHUKOB U METOJUYECKUX TOCOOUIA.

Jlns o0ecniedeHns: CHCTEMAaTHYECKOTO KOHTPOJISI HaJ MPOIECCOM YCBOSHUS
TEM Kypca CJeIyeT TMOJb30BaThCsl IMEPEYHEM KOHTPOJIBHBIX BOMPOCOB IS
NPOBEPKM 3HAHWK MO TUCIHUIUIMHE, COACPXKAIIMXCS B IUTAHAX M 33JaHUAX K
3aHATUSAM U METOJIMYECKUM yKazaHusX. Eciu mpu oTBeTax Ha chopMyInpoBaHHbBIE
B TIEpeyHE BOMPOCH BO3HUKHYT 3aTPyAHEHUS, HEOOXOTUMO OYEepEeaHON pa3
BEPHYThCS K M3YUYCHHMIO COOTBETCTBYIOIIEH TeMbl, JMOO OOpaTUThCs 3a
KOHCYJIbTallMeH K MPEnoJaBaTeNo.

VYcnemHoe OCBOGHME Kypca JUCHMIUIMHBI  BO3MOXKHO  JIMIIb  NPHU
CHUCTEMaTHYeCKON paboTe, TpeOyromeil TIIyO0OKOro OCMBICICHHS W TOBTOPCHHS
OPOMAEHHOIO MaTepHualia, IMO3TOMY HEOOXOAMMO JielaTh COOTBETCTBYIOLIUE
3aIMCH 110 KAXKJIOU TEME.
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