MuHrcTepeTBo 06pasoBanis i Haykn Poccniickoit dejiepanun
dejepanbHOE TOCY1apCTBEHHOE GIO/DKETHOE 00Pa3OBATEIbHOC YUPEIICHNE
BBICIIEro 00pa3oBaHMUs
«Ka3aHcKiii HalMOHATBHBIH MCCIIe 0BATEIbCKIN TEXHONIOTHUECKUH YHUBEPCUTET)
(OI'bOY BO «KHUTY»)

YTBEPKIAIO

popexrop no YP
; A.B. bypMucTpoB
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PABOYASA MNPOIPAMMA

[To muemmminae  51.5.20. ITpoueccs! i anmaparhl XUMAIECKOH TeXHOIOTHH

CrneunaibHOCTh 18.05.01 «XuMuueckass TEXHOJOIU Y9HEPTrOHAChIIECHHbIX MaATC-
(ugp) (HanMeHOBaHHE)

pPHAJIOB U U3IEIIUI»
CrielManu3alus OArOTOBKY  JUTs BCEX CIeUaIn3aluii JaHHOH CeuaibHOCTH
Kpanupukanys BBITYCKHUAKA NHXXEHEP
dopma 00yueHns OYHAJL

WNucruryT, GakyIbTeT UXTU, ®OMU, OOTHD

Kagenpa-pazpaborunk paboueil MporpamMmbi «[Tporeccel M amnmapaTbl XMMHU-
4yecKoMn TEXHOJIOTUU»

Kypc 3,4, cemectp 5,0,7

F Yacsl 3aueTHbIE
€JIMHULLBI
Jlexuun 54 1.5
JlaGopaTopHbI€ 3aHATHS 45 1.25
[IpakTuyeckue 3aHsIThs 72 2
CamocTosTenpHas pabora 189 5,25
dopmbl aTTECTAlMN 3auert 5,6
Dk3ameH 5,6 72 2
h KypcoBoii mpoekT 7 ceMm.
Bceero 432 12

Kazanp, 2018 1.



Pabouas mporpamma cocraBieHa ¢ yuetom TpeGoBanuii denepaasHOro rocyaap-
CTBEHHOr0  00pa3oBAaTENIBHOIO CTaHIapTa BhICIIero obpasosanus Nel176  or
12.09.2016r.

(Homep) (mata yTBepIKACHMS)

10 CIEeMaAIbHOCTH 18.05.01 «XuMu4uecKast TEXHOJOTHSI DHEPIo-
(wndp) (HauMeHOBaHHE)

HACBbIIIEHHBIX MATEPUATIOB U U3ACAMMNY, JUIS BCeX CIIELMAIN3alUi JaHHOU CIienualib-
HOCTH Ha OCHOBAHMM yuyeOHOro riaHa Habopa obyuarommxes 2016 — 2018 rr.
Tunosas nporpaMmMa 1o AUCHUIIKHE OTCYTCTBYET.

Paspaboruuk nporpamMmel:

npodeccop kad. [JIAXT %/)/\Vg 3unHatyind H.X.

(ilomxmoc:ﬂy/ (moarucy) (D.HM.0)

Pabouvas nporpamMma paccMOTpeHa U 0J00peHa Ha 3acenanun kapenpsl [TAXT.

IIporoxon or 31.08.2018 r. Ne 11

3aB. kadenpoii [TAXT, npodeccop mm{ms A.B.

(moamnuce) (®.H1.0.)
COTJIACOBAHO
[Iporokosn 3aceqanuss METOANYECKOM KOMHCC% I E or 12.09.2018 r. Ne 8
[Ipencenarens koMuccu, npodeccop y bazoros B .S
. (ﬂOﬂﬂVfEb) (d.1.0.)
YTBEPXJIEHO

HpOTOKOH 3acelaHusl  METOIMYECKOH KOMMCC

2018 1. Ne f om 1% LY, AP,

MCXaHHUYECKOI'O cpalcyn bTe€ra OT

e

Ipencenarens koMuccuu, TOUCHT ["aBpuiios A.B.
(@.1.0.)
Havansnuk YMILI, nouent Kuraesa JI.A.
(@®1.0)



Ilenu oceoenusn oucuyuniunot

[enssmu ocBoeHust aucnuruuHbl «IIporieccsl U anmapaTbl XUMUYECKOW TEXHOJIOTHUI
SIBJISIIOTCSL:

a) hopmuposarue 3HaHUll 0 MeopemuiecKUx 0CHOBAX NPOYeCCcO8 XUMUUECKOU MEeXHO-
JI02UU U KOHCMPYKYUSX annapamos st ux nposeoenus,

0) obyuenue mexHONO2UU NOJLYYEHUS. KOHEUHO20 pe3ylbmama — 6bl00pa ONmuMAailb-
HbIX PEANCUMHDBLX NAPAMEMPO8 NPOMEKAIOWUX NPOYECCO8 U PACHEm A OCHOBHBIX PA3ZMEPO8
COOMBEMCMBYIOUWUX ANNapamos,

8) 0byueHUue cnocobam npumMeHeHUs NOJIYYEeHHbIX 3HAHUL OJisl peueHUs NPAKMUYeCKUxX
3a0ay,

2) pacKkposlmue CyuyHocmu npoyeccoe, HPOMC)CO()}ZWMX 6 NPOMbLULTIEHHbLX annapamax.

2. Mecmo oucyunaunwt 6 cmpykmype OOIl BO

Hucuurnnuna b1.5.20. «IIpoueccsl u anmnapatbl XUMHUYECKON TEXHOJIOTHIY» OTHOCUTCSA
K bazoeot yactu OOIL

Jljis ycrentHoro ocBOeHUsl TUCIUIUIHHBL «lIpotecchl U anmapatbl XUMHYECKUX TEX-
HOJIOTUI» HMHXKeHep 1o cnenuanbHocTu 18.05.01 «XuMmudeckas TEXHOJIOTHUS YHEProHa-
CBIIIEHHBIX MATEPUAIIOB M W3JIEIHI» JOJDKEH OCBOUTH Marepuan MPearieCTBYIOMINX
JTCIUTIINH:

a) mamemamuxa,

0) ungopmamuxa,

8) usuxa,

2) 0bwas u Heopeanuyeckas Xumusl,

0) meopemuiecKkas MexaHuka,

e) uzuueckas xumusi,

JC) MexXHUYecKas mepmoOUHAMUKA.

I[I/ICI_II/IHHI/IHB. ((HpOHCCCBI " almapaTrbl XUMHUYECKOM TEXHOJIOTHUM SIBISCTCS npeamie-
CTBYIOH_IGI\/’I u HCO6XOI[I/IM3. JJId yCIICHIHOI'0 YCBOCHUA MMOCIICAYIOMUX JUCHUTIIIAH

a) obwas xumuyueckas mexHoi02us,
0) Xumuyeckue peakmopbwi,

6’) cucmemsl ynpaejilernuid XUuMUKO-MEXHOJI02UYECKUMU npoYyeCcCamu.



3HaHUs, NOJyUYEHHbIE pU U3yueHnH Juctuiuimebl b1.65.20. «IIpouecch! u anmapaTsl
XUMHYECKON TEXHOJIOTUM» MOTYT OBbITh HCIOIb30BaHbI IIPU IPOXO0KIEHUH IIPOU3BOJICT-
BEHHOM, IPEIUITIOMHOM MPAKTHK U BBIIIOJHEHUH BBITYCKHBIX KBAIM(UKALMOHHBIX pa-
60t o cienuanbHOCTH 18.05.01 «XuMHUUeckas TEXHOJIOTHSI YHEPTOHACHIIIEHHBIX MaTe-

pHAJIOB U U3JETUIN».

3. Komnemenyuu obyuarouezocs, hopmupyemoie ¢ pezyivmame 0C60eHU OUCUUN-
JIUHBL

OIIK-2 — cniocoGHOCTRIO TTPO(hECCHOHAIBHO HCTIOIh30BaTh COBPEMEHHOE TEXHOJIOTH-
YEeCKOe M aHATUTHYECKOE 00OPYIOBaHHE, CIIOCOOHOCTBHIO K MPOBEACHHIO HAYYHOTO HC-
CJIEIOBAHUS U aHAJIU3Y MOJIyYEHHBIX [IPH €0 MPOBEACHUH PE3YJIHTATOB;

[TIK-1 — cnocoOHOCTBIO OCYIIECTBISATh TEXHOJIOTHYECKUN MPOIIECC B COOTBETCTBUU C
pPErJIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA Ul KOHTPOJIS €r0 OCHOBHBIX Ia-
paMeTpOB, CBOMCTB CHIPbS U TOTOBOW IMPONYKIIVH;

[1K-4 — criocoGHOCTHIO K PELIEHUI0 MPOPECCUOHATIBHBIX MPOU3BOACTBEHHBIX 3a]a4,
BKJIFOYAIOIMX pa3pa0OTKy HOPM BbIPaOOTKM M TEXHOJOTMYECKUX HOPMATHBOB PacXoJ0-
BaHUS CBIPbS, MAaTEpHAIOB M HHEPreTUYECKUX 3arpar, obecredeHrne TpeOOBaHWA IO
CTaHJapTU3aluu, CEPTUPUKAIUU U KAYECTBY MPOIYKLUHU, COBEPIIEHCTBOBAHNE KOHTPO-
71 TEXHOJIOTMYECKOT0 MpolLiecca;

[1K-7 — cmoCOOGHOCTBIO aHANM3UPOBATh TEXHOJIOTUYECKHH TMPOIECC KaK OOBEKT
YIPAaBJIEHUS, UCIOIb30BaTh COBPEMEHHBIE CHUCTEMbI YIPABJIEHUS KAa4eCTBOM, MPHUMEHHU-
TEJIbHO K KOHKPETHBIM YCJIOBHSIM IPOM3BOJICTBA, HA OCHOBE MEXIYHAPOJIHBIX CTAaHJAp-

TOB;

B pezynvmame oceoenusn oucyuniunvl 00y4aomuiica 00M4cen:
1) 3HaTh: a) OCHOBBI TEOPUU NIEPEHOCA UMITYJIbCA, TEMJIA U MACCHI;

0) mpuHIMIIEI PU3MIECKOTO MOJICITUPOBAHUS XUMHUKO-TEXHOJIOTUIECKUX
IIPOLIECCOB;

B) OCHOBHbIE YPABHEHHMS JBUKEHUSI )KUIAKOCTEW; OCHOBBI TEOPUH TEILION E-
penayu; OCHOBBI TEOPUU MAccoIlepeiaur B CHCTEMaX CO CBOOOIHON M HENOIBUKHOM rpa-
HUIICH paznena ¢as;

I') TUIIOBBIE IIPOLIECCHl XUMUUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME allIla-

paTthl 1 METOABI UX pacyCTa.



2) YMeTh: a) onpeAessaTh XapakTep ABMKEHUSI )KUIAKOCTEN U ra3oB;
0) ompeneNnsaTh OCHOBHBIC XapaKTEPUCTUKHU MTPOIIECCOB TEIUIO- U
Maccornepeaayu;
B) pacCUMTHIBaTh apaMeTPhl U BHIOUPATH anmnapaTypy A KOHKPETHOTO
XUMHUKO-TEXHOJIOTMYECKOTO Tpoliiecca.
3) Brazmets: a) MeTojaMy TEXHOJIOTMUECKUX PAacUu€TOB OT/ACIbHBIX Y3JIOB U JAeTallei

XUMHAYECKOT0 000PY/IOBAHHUS;

0) HaBBIKAMU MPOEKTUPOBAHUS MMPOCTEHITUX aNapaToB XUMUIECKO

MMPOMBIIIJIICHHOCTH

B) MCTOAaMU OIIPCACIICHUA OINITUMAJIBHBIX U PAlTMOHAJIBHBIX TCXHOJIOTHU-

YECKHUX PEKUMOB pabOTHI 000y IOBAHHS.



4.

Cmpykmypa u codeprcanue oucyunaunsl «IIporeccel U anmapatbl XUMHYE-

CKOU TEXHOJIOTUN»

OO6miast TpyI0EMKOCTh JUCHUILTMHBI cocTaBisieT 12 3aueTHbIX eauHull, 432 yaca.

Buanbl yueOHoii padoTbl

®opmbl TeKYIero

Ne = (B yacax) KOHTPOJIfI yCIIeBaeMo-
n/n 3 = CTH (no Hedenam ceme-
Pazjaen nucuMnaiMHbI H g5 cmpa)
© = 3 ®opmMa  npoMexKyTOH-
= Jlexmuu | JIa6o- Ipaxk- CPC HOM arrecTauuu (no
S parop. | THTL. cemecmpam)
3aHsA- 3aHATH
THA
5 1 2 2 - -
1 Beenenue
2 | Teoperuyeckue OCHO- Buicmynnenue na
KOJLIOKGUYMe, 3auuma
BBI IIPOLICCCOB XUMHU- | 5 2-4 6 2 6 36 nabopamopHoii
YE€CKOM TEXHOJIOIHH pabomb
3 IR Sy —————— Buicmynnenue na xon-
p 5 5-13 18 5 12 45 JloK8UyMe, 3awuma na-
IPOLIECCHI U aIllapaThl bopamopnot  u  pac-
uemHou pabomuol
4 | TeroBble MPOLECCHI U
anmnapaTsl 5 14-18 | 10 - - -
Hroro B 5 cemectpe 5 - 36 9 18 81
Buicmynnenue na xon-
TeroBble TPOLECCH U
pott 6 - - 12 14 30 JloK8UyMe, 3awuma ia-
arraparsl bopamopHoUt u  pac-
uemHoul pabomuol
5 Buicmynnenue na xon-
MaccooOMeHHbIE TIPO-
p 6 1-9 18 24 22 60 JloK8UyMe, 3awuma na-
LIECCHI U amllaparhbl bopamopHot u  pac-
uemHou pabomuol
Hroro B 6 cemectpe 6 - 18 36 36 90 3auem
Ox3zamen
6 | KypcoBoii mpoekt 7 18 18 3awuma Kypco8ozo
npoexma
Hroro B 7 cemectpe - - 18 18
Uroro: 5-7 54 45 72 189




5. Cooeporcanue nekuuii no memam
Hcnonp3oBaHue yKa3aHHBIX Y4€OHBIX MOCOOW, JIEKIUH B DJIEKTPOHHOM BHUJE, a

TAKKC JCMOHCTPALITMOHHOTO MaTcpuajia B BUIC CJIaI\/’II[OB, IMO3BOJIACT CYHICCTBECHHO YCKO-

PUTH TEMI YTE€HUS JIEKIIUN U U3JI0XKUTH Kypc 3a 54 yaca.

Ne Pazyen Ya Kpatkoe conepkanue Koneren-
JTUCIUITIAHBI CBI UNA
/i
1 2 3 4 5
1 Brenenue 2 [Ipeamer, uenu u 3amaun Kypca. Kiaccudukanus ocHoBHBIX mpotiec- | QITK-2
COB XMMHYECKOH TexHonmoruyu. CTalMOHApHBIC M HECTALMOHAPHBIC, | TK-]
HENpEepBIBHBIE U MEPUOANYECKUE MPOLECChl. PEXUMBI IBUXKEHUS KU JI- K-4
KHX cpen. ['mmore3a crutomHocTu cpenpl. Pexumel TedeHus cpen.
N I1K-7
Knaccuukanus cun v HanpspKeHHi, TSHCTBYIOUINX B KUAKUX cpefax
2 | Teopernueckue OIIK-2
OCHOBBI IIpOLIEC- MK-1
COB XHMHYECKOH K-7
TEXHOJIOTUH
- OCHOBBI TEOpUU MexaHHu3MBI TIepeHoca CyOCTaHIMI. YpaBHEHHS IepeHoca cyOcTaH-
repeHoca 2 LUH.
3aKOHBI COXpPaHEHMsI: 3aKOHBI COXPAaHEHMs Macchl, UMITyJIbCa U DHEp-
THH, X MaTeMaTU4ecKas 3aluch B MHTETPaIbHOM U JIOKaIbHOH (op-
Max (ypaBHenus HaBbe-Crokca, Diinepa, bepHyinu, HecTamoHapHbie
ypaBHeHus: ®ypoe-Kuprogpa, dypoe, duka). YpaBaeHue bepnyim
JUTS TTOTOKA BSA3KOM JKHMJIKOCTH.
- MOJIEIMPOBaHUE MaTtemaTrndyeckoe MOJAETUPOBAaHUE, ET0 OCHOBHBIE ATamnbl. dusnyeckoe
XUMHKO- 2 MozenupoBanne. OcHOBBI Teopuu nonobus. [logobue ruapomexaHu-
TEXHOJIOTHYe- YEeCKUX, TEMJIOBBIX U MacCOOOMEHHBIX mpomeccoB. Kpurepuu u cum-

CKUX ITpOLICCCOB

riekcsl monodus. Kpurepnansusie ypaBaenus. [Ipobnema macmra6-
HOTO Tepexoja Juid IPOMBIIUIEHHBIX anmnapatoB. [loHsTue o comps-
XKEHHOM (DU3MYECKOM M MaTeMaTHYeCKOM MOJeInpoBaHuu. Pomnb yue-

Heix KHUTY.




2

4

- THAPOAWHAMHUYCCKas

CTPKTYypa MOTOKOB

- Mek¢aszHBIH Iepe-

HOC CyOCTaHIIHI

Mogenu cTpyKTyphl IOTOKOB: MI€aJIBHOTO BBITECHEHUS, UAEATBHOIO
cMmenieHus, sueeynas, auddysmonnas. Vpentndukanus monenei.
Kpussie oTknuka.

VYpaBHeHHS Macco-, Temjao-, U HUMITyJabcooTnaun. KoaddummenTtst
Macco-, TEIUIO-, U HMMIIYJIbCOOTAAUH, AHAJOTHS 3TUX IPOIECCOB.
VYpaBHEHUs Macco-, TEMIO- U UMITYJIbCONIEPENaUH, OMPENEIEHHE CO-

OTBETCTBYIOIIUX KO3(PDUITUCHTOB.

FI/I,Z[pOMexaHI/I‘lCCKI/IC
MpoHCcCChbl W alapa-
[ThI:

- THAPOCTAaTUKA

- TUApPABIMKA OJHO-

(l)aBHLIX IIOTOKOB

- THUApaBJIMKa JBYX-

(l)aBHLIX IIOTOKOB

- pasacICHUuC HCOAHO-

[POAHBIX CUCTEM

OcHOBHBIE ypaBHEHHE THApOCTaTUKHN. CHila TaBIEHUS KUIKOCTH Ha
CTEHKH COCYAOB (IUIOCKHE W KPHUBOJIMHEHHBIE TTOBEPXHOCTH). OTHO-
CUTENbHBIN NoKOH. 3akoH [lackans.

Knaccugukauus sxuaxocret. [1oTok KHIKOCTH M €ro reoMeTpude-
CKHE DJIEMEHTBHl W TUAPABIMYECKHE NapaMeTpbl. I HnapaBiudeckoe
CONPOTUBJICHUE aMIapaToB U TpyoonpoBonoB. CONMpOTUBIECHUE TPY-
oompoBonoB mo muHe. Popmynsr [lyaszeins u Hapcu-BeiicOaxa.
I'padux Hukypamze. JIBukeHue >KUAKOCTH B HEKPYIJIBIX TpyOax.
MecTHblE TUApPAaBINYECKHUE CONPOTUBIEHUA. Pacuer mpocTeIx H
CIIOXHBIX TpyOormpoBonoB. OnpenencHrue ONTHMAIBHOIO AWAMETPa
TpyOomnpoBona. OCOOCHHOCTH TEUEHUS Ta3a.

Cucrema XuIKOCTh (Ta3) — TBEpPIOE TENO. XapaKTepUCTUKA 3EPHHU-
CTOro cnos. PeKuMbl B3aMMOAEHCTBYS KUAKOCTH C 36pHUCTBIM CIO-
eM. ConpoTuBIIEHHE HEMOABHKHOTO 3€pHHUCTOro cios. Pacuer cko-
POCTH TICEBIOOKMKEHUS, BUTaHUS (OCaXIeHUs1) U yHoca. ['uapo- u
MTHEBMOTPAHCIIOPT. DJIEMEHTHl THAPOAMHAMUKN CUCTEM Ta3 (map) —
XKHUAKOCTh, KUAKOCTh - KUAKOCTh. [IIEHOUHOE TeueHue KUIKOCTH,
OapOoTax, IBHKEHUE Kallellb )KUIKOCTH B CIUIOLIHOM cpefie.
Heonnoponusie cucteMsl 1 METOAB! MX pasneneHus. OTCTauBaHME,
KOHCTPYKIIMM OTCTOMHHUKOB, CXeMbl MX pacuera. OcakaeHue Imoj
JeWCTBHEM LEHTPOOSKHBIX chil. LIMKIOHBI, UX KOHCTPYKLIUHU U pac-
ger. OcamuTenbHble LEHTPU(YrH, MX KOHCTPYKIMH W pacyer.
QdunbrpoBaHue cycrneHzuil. Buapl ocaakoB. Konctpykuuu ¢umbt-
poB, ¢unbTpyommx HeHTpudyr. YpaBHenue ¢uiabTpoBaHus. Odu-
CTKa Ta3oB (MIbTpoBaHWEM. MoOKpas OYHCTKa ra3oB, KOHCTPYKIHH

CKpy0OepoB.

OIIK-

IIK-1
I1K-4
I1K-7




4

- TpaHCIOPTHPOBa-

HUE )KUIKOCTEN

- CXaTue U 1mepe-

MCIIICHHEC I'a30B

- ICPCMCIINBAHUC B

PKUJKUX Cpeaax

OuncTka ra3oB B SJICKTPHUICCKOM ITOJIC. BLI60p arrmapaToB JIsd pa3ac-

JICHHUA HCOAHOPOAHLBIX CUCTEM

Knaccugukauus nacocoB. OCHOBHBIE NapaMeTpbl HACOCOB: IPOU3BO-
JUTEIBHOCTh, Harop, MomHocTh, KI1J[. JlnHaMudeckue (JIomnacTHbIC)
HACOCHl. YCTPOMCTBO M MPHUHLMN ACHCTBUS LEHTPOOEKHBIX HACOCOB.
OcHOBHOE ypaBHEHHE LIEHTPOOESKHBIX HacocoB. Paboume xapakrepu-
cruku. Pabora meHTpoOexHOro Hacoca Ha cerb. Bricota BcachiBaHUS
HeHTpoOeKHOro Hacoca. PopMyibl IPONOPLIHOHATFHOCTH. BuxpeBbie
U OCEBBIE HACOCHI: IPUHLIUI ACHCTBUS, KOHCTPYKIIUU U CPaBHUTENbHAS
xapakrtepuctiuka. OObeMHBIE HACOCHI. Y CTPOWCTBO M MPUHLIWI ACHCT-
BHsI TOPIIHEBBIX HAacocoB. [IpOM3BOAMTENBHOCTH M 3aKOH MOJAYH.

I'paduxu nmogay.

K.J'IaCCI/I(l)I/IKaI_[I/ISI MalllH JId CKaTus U NCPEMCIUICHUA I'a30B. HOpH_IHe—
BBIC KOMITPCCCOPBLI. HpOI_ICCCI:I C)KaTus rasa. MOH_IHOCTI) KoMIpeccopa.
MHOI‘OCTyTIGH‘laTOC CKaTHu€ rasa. CpaBHCHI/IC H o0nactu MNPUMCHCHUSA

KOMIIPECCOPOB PA3JIMYHBIX TUIIOB.

BI/II[I)I nepeMeIIrBaHu. HMHTEeHCUBHOCTL U 3(1)(1)€KTI/IBHOCTB nepeme-
IKUBaHUA. MexaHm4ecKoe nCpeMCIINBaHUC. KOHCTp}/KI_II/II/I MEIIaJIOK.

Pacxoz[ OHCPIruu Ha NCPEMCIINBAHNC. Pacuer Memanok.

TeroBble mpolec-
CBI U aInapaThl

- TEINI00OOMEH

- TPOMBIIUICHHBIC
CIocoObl  TIepenavn

TCILJ1a

KOHAyKTUBHEIA TEINIOOOMEH B IJIOCKOH M IHMJIUHAPHYCCKONW CTEHKE.
KOHBEKTHBHBIN TEMIIOOOMEH B IMJIOCKOM IOTPAHUYHOM CIIO€ U TpyDax
MpY JIAMUHAPHOM W TYypOYJICHTHOM pEKHMax TeueHUs. TernooOMeH
MPY M3MEHEHHWH TEIUIOPU3NICCKUX XAPAKTEPUCTHK TEIUIOHOCUTENS H
ero (a3oBoro cocrosiHus. TernnooOMeH MpH HEMOCPEICTBEHHOM KOH-
TaKTe TEIUIOHOCUTEIeH. PaauanyoHHO-KOHBEKTHUBHAS TEILIOOTIAua.
OnTuMu3anys 1 THTCHCU(UKAIUS TeIII000MeHa.

Buner temnonocureneii. Knaccudukanus U KOHCTPYKIIUU TEILTIO00-

MCHHHKOB. MGTO,I[I/IKS. pacucra TEIMI000MEHHUKA.

OIIK-

TK-1
TIK-4
TIK-7




-MaccooOMeH B
CHCTEMax CO CBO-
0onHON TpaHHUIEH

a3

W paBHOBECHBIX JHHUH. Moandukanyu ypaBHEHHH Maccorepenayu:
OCHOBHOE ypaBHEHHE Maccollepeqaud, oObeMHBIE KO3(P(PHUINEHTHI
MaccoOTIa4d M Maccolepenayd, YUCiIo U BBICOTAa €AMHHUI] MEpeHoca.
Amnaorus Terio — U MaccooOMeHa. YTPOIEHHbIE MOJEIN MacCOOT-
naun. Knaccugukanus M OCHOBBI pacuera MacCOOOMEHHBIX ammapa-
TOB. TeXHOIIOTHYECKUI pacyeT ammnapaTroB ¢ HENPEPHIBHBIM KOHTAK-
ToM (¢a3. Cnennduka pacuera anmapaToB cO CTYIEHYATHIM KOHTAKTOM
(a3, TeopeTHuecKre TapenKku, 3pPEeKTUBHOCT 110 Mapdpu, aHAIUTH-

YECKUM U Fpa(l)I/I‘lCCKI/IfI CITOCOOBI OpeACICHUS YUCJia TaApCIIOK.

Abcopbuusa. OOmue cBeAeHUs, cxeMa YCTaHOBKH. PaBHOBecue mpu
abcopOuum, 3akoH ['eHpu. [IpIMOTOK ¥ NMPOTHBOTOK: ypaBHEHHUS pa-
00YMX JTMHUH, MUHUMAJbHBIA M ONTHMAJBHBIN pacxo] abcopOeHTa.
Koncrpykunu abcopdepos.

IMeperonka. OOmme cBeneHus. PaBHOBecue B CHCTeMe Tap — JKHI-
KOCTh, 3akoH Payums. Ilpocras meperonka, meperonka ¢ aediermaru-
e, CXeMbl yCTaHOBOK. Pektudukanus. CXxeMbl YCTaHOBOK HEIPEPHIB-
HOH W IEPUOIMYECKON PEKTU(DUKAIINY.

Okcrpakuus. O0mme cBeneHus. Cxema yCTaHOBKH, PaBHOBECHE B CHC-
TeMe KHJKOCTh — )KUAKOCTh. OHOCTYyIeHYaTasi IKCTPAKIUs, MaTepH-
aNbHBIA OanaHc, paboyast TMHUS. MHOrOCTyIeHYaTas ¥ MPOTUBOTOY-
Hasl HelPepBIBHBIC dKCTpaKH. KOHCTPYKIMH KUAKOCTHBIX SKCTpaK-

TOpOB.

2 4 5
- BBITApUBaHUE CriocoOnbl BeimapuBaHusi. Kinaccudukanns 1 KOHCTPYKIIUH BBITAPHBIX
anmapaToB. CXeMbl MHOTOKOPITYCHBIX BBIMapHBIX YCTaHOBOK. Mare-
pHAIBHBIA U TEIUIOBOIM OanaHChl BHIIAPHOW YCTaHOBKH. TemmepaTyp-
Hble moTepu. CrocoObl pacipeneseHus MoJIe3HOH pa3HOCTH TeMIlepa-
Typ 1O KopmycaM. MeToanka pacdera MHOTOKOPIYCHOH BbIapHOH
YCTaHOBKH.
MaccooOMeHHbIe OIIK-2
[POLIECCHl U alMa- MK-1
paThl K4
[1K-7
- MaccooOMeH da3oBble paBHOBECHS. Y PaBHEHHUS MaTepHalbHOro OajaHca, pabounx
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1 2

4

- MaccooOMeH B
CHCTEMax C TBEp-

noH (hazoit

Cymika. OOmme cBeeHus, BUABI CYIIKU. [lapaMeTphbl BIaKHOTO BO3-
ayxa, AMarpaMma COCTOSHHS, M300pakeHue mpoleccoB. PaBHOBecue
IpU Cymike, (OpMBI CBSI3M BIard ¢ MarepuaioM. MaTepHaibHBIH |
TEIUIOBOM OajaHChl, JIMHHUS peanbHOM cymku. KuHeTwka mporecca.
Kraccudukanus 1 KOHCTPYKIUHU CYLIMIIOK.

Ancopbuus. O6mme cBeaenus. PaBHoBecue npu agcopbunu. Kuneru-
Ka Tpoliecca, CXeMbl B CTaJliH mporecca ajacopounu. Knaccudukanms
Y KOHCTPYKIUU ajfcopOepoB. MoHOOOMEH.

3KCTDaFPIDOBaHPIG B CUCTEME TBEPAOC TCIO-KHMAKOCTD. PaCTBOpeHI/Ie.

OKCTparupoBaHUE PACTBOPEHHOIO BELECTBA. DKCTParupoBaHUE TBEP-
noro BemiecTBa. CrocoObl SKCTparupoBaHus M PacTBOPEHHsL. Y CTPOii-
CTBO M IIPUHIUI 1€ CTBUSI SKCTPAKTOPOB.

KDI/ICTaH.]'II/ISa]_[I/IH. O6H_II/IG CBCIACHUS. PaBHOBecHe B cucteme KpUCTAJLI

— pactBop. Kunernka nponecca. MaTepraibHbIi U TEIIOBOM OanaHChl
KpucTamu3aui. KoHCTpyKIIMU KpUCTaNIN3aTOPOB.

Mewmb6pannbie npouecchl. O0mue cBeneHus. Tursl MeMOpaH. Mexa-

HU3M U KMHETHKa MeMOpaHHBIX mpoueccoB. KoHcTpykiun memOpaH-

HBIX aIrapaToB.

6. Cooeprrcanue nadbopamopHwvix 3aHAMULL

[enn 1a00paTOPHOrO NPAKTUKyMa 3aKII0YAOTCS B CIEAYIOIIEM:

1. 3akperuieHue U yriryOJieHue 3HaHUM 10 TEOPUH OCHOBHBIX MPOIECCOB XUMUYE-
CKOU TEXHOJIOT'HH.
2. [IpuobOpereHne U COBEPLICHCTBOBAHUE HABHIKOB SKCIEPUMEHTAIBHBIX UCCIIE-

noBaHui. OcBOEHUE METOJ0B 00paOOTKU OMBITHBIX JTAHHBIX.

3. N3yueHue ycTpoiCTB, MPUHIUIIOB JIEUCTBUS, PEKUMOB palbOThI alapaToB HA

IIpUMeEpax MOJEIbHBIX YCTAHOBOK.

4. O3HakoMJIeHHE ¢ 000PYJOBaHUEM U U3MEPUTEIbHBIMUA PHUOOpPaMH, a TAKXKE C

OpraHu3anuen ¥ METOANKON IPOBEACHUS IKCIIEPUMEHTOB.

Pa3- Dop-
Ne aeasl | Ya | HaummenoBanme Jia- Kparkoe conep:xxanue padoTbl MHUpYye-
n/m | pauc- | cbl | GopaTopHO# padoThI Mble
M- KOMIIe-
JINHBI TeHIHH
1 2 3 4 5 6
1 2 Omnpenenenne pexu- | BuzyansHoe HaOmogeHne tedeHus >kuaxo- | OITK-2
Ma TEYEHHS BOABI B | CTH B LMJIMHIPUYECKOH TpyOe Kpyrioro K-1
LUIWHPUYECKON ceuenus. OnpenencHne 3HAUCHUS KPUTEPHS
Tpybe Kpyrioro ce- | PeiiHonpaca, cooTBeTcTByOLIEro HaOIIO-
YEHUS. JTAEMBIM pEKHMaM TeUEHHUSI.
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1 4 5 6
2 OkcnepuMeHTanpHas | YsicHeHHe gu3nueckoro cMpicia ypaBHenus | [1K-1
neMoHcTpauus ypas- | beprymnu. Onpenenenue noreps Hamopa B | [IK-4
Henus bepuymmu. TpybonpoBone nepemenHoro cedenus. Ilo-
CTpOeHHE AuarpamMmsl bepHymm.
3 Onpenenenne noreps | OnbITHOE ONpezeneHne norepp Harnopa npu | [1K-4
Hamopa B HpilMsz'I PAsIUYHBIX CKOPOCTAX BOABI M CPABHEHME | L. -
HUIMHAPHYECKOH WX C PaCUETHHIMU 3HAUYCHHSIMU.
TpyOe.
4 Ucneitanne uentpo- | Mcnbitanue neHtpodbexnoro Hacoca. [lo- | OIIK-2
OeXHOTro Hacoca. CTpoeHHE pabouMx XapaKTEpUCTUK Hacoca
MpHU 7n=const IO ONBITHBIM JaHHBIM. Ompe-
JieJIeHuEe ONTUMAaJbHBIX ITapaMeTpoB HAco-
ca.
5 Onpenenenne noreps | O3HaKOMIIEHHE € KOHCTpyKuusmu Terio- | ITK-1
JaBlIeHUS B TEIUIO- | OOMEHHUKOB. OKcmepuMeHTanbHoe ompe- | [1IK-4
OOMEHHBIX  ammapa- | JAeleHue MOoTepu AaBleHus B TpyoHom u | [IK-7
Tax. MEKTPYOHOM MPOCTPAaHCTBAaX TEIIOOOMEH-
HUKA IPU Pa3InYHBIX CKOPOCTAX ABHKCHUS
TEIUIOHOCUTENSA U CpaBHEHHE MX C pacuerT-
HBIMU.
6 Uzyuenne TtemnooO- | O3HaKoMiIeHHE C KOHCTpyKOHed Temnoo0- | OITK-2
MEHa B TEIUIOOOMEH- | MeHHHKA Tuma "Tpyba B TpyOe". Onpenene- | [1K-7
HUKe Tuna "TpyOa B | HUE ONBITHBIX M PAaCUYETHHIX 3HAYCHHH KO-
TpyOe". a¢dunmenTa Temonepenaud Npu pasind-
HBIX YCJIOBHUSIX MPOBEACHUS OMNbITa. AHAIN3
BIIMSIHUSL Pa3IMUHBIX (HaKTOpoB Ha K03 u-
LUEHT TEIUIOOTIA4X U TeIUIoNepeaayn.
7 Wsyuyenne mpouecca | Onpeaenenue mouHoct Ha mnposeaenue | OITK-2
JUCTHIUISIINY. IUCTHIUISIINMN, pacxodoB u Ttemmeparyp Te- | [1K-4
mioHocuTened. OnpeneneHue ONBITHBIX U
pacueTHBIX 3HAYCHWH TMOTEph TEMJia B OK-
pyxatontyto cpeny, KI1J] yctanoBKH.
8 WNzyuenne rtunpoau- | BusyansHoe wusyuenue rugpoauHamuue- | [1K-1
HAMHMKH HacaJIOYHOH | CKUX PEKUMOB paboThl HacagouHol KomoH- | [TK-7
KOJIOHHBI. Hbl. OnpeneneHne ONbITHBIX M PacYeTHBIX
3HAYCHUI THPABINYECKIX COMPOTHBIICHUH
cyxoil u opomaemoit Hacagku. Ompeznene-
HUE CKOpPOCTH BO3yXa B TOYKE MHBEPCUU
¢as.
9 Uzyuenne tuapomu- | BuszyanpHoe HaGmonenue pexxumoB padotsl | OITK-2
HaMUKHU TapenpyaThlX | CHTYaTOM M KonamadkoBod Tapenok. Ompe- | [1K-4
KOJIOHH. JieTICHUE OMBITHBIX W PAcUeTHBIX 3HAUYCHHH
THJIPAaBIMYECKOTO COMPOTHUBIICHUSI CYXUX H
opomaeMbIx Tapeiok. CorocTaBieHue THI-
PaBINYECKNX COMPOTHBICHUHA CHTYATHIX U
KOJIIAYKOBBIX TapesioK.
10 Uzydenue mporecca | O3nakomienue ¢ paboroit HacamouHoro | ITK-1
abcopOmum. abcopOepa. Ompenenenue onbITHRIX U pac- | [IK-4

YEeTHBIX 3HA4YeHHH KOd(p(HUIMEeHTa Macco-
Mepeaaun. ONpeaeNieHue 3aBUCUMOCTH KO-
s¢pdunreHTa Maccomepegadud OT pacxoza
ra3a u JKUAKOCTH.
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1 2 3 4 5 6

11 5 4 Wzyuenne mnpouecca | JDkcnepuMeHTalbHOE ompenenenne kodd- | ITK-1
MaccoOTIauH npu | ¢unuentoB Maccoornaud. [Ipomecc omm- | [IK-7
pacTBOpEeHWH  TBEp- | caTh NpPU MOMOIIM KPUTEPHUAIBHOIO ypaB-
JIOTO BEIIECTBA B am- | HeHus. OmpeneneHne NpeneioB UCIOIb30-
mapaTte C MeXaHW4e- | BaHUS MMOJYYEHHOI'O YPaBHEHHS.

CKUM IepeMelIBa-

HUEM.
12 5 4 Uzyuenne mpouecca | 3HAKOMCTBO € yCTpoWcTBOM U pabotoit yc- | ITK-1
pexTHdUKaUH. TAaHOBKHM Tepuonuueckoil pexkrtudpukammu. | [1K-7
Omnpeneneane BOTC nabopaTtopHoli ycra-
HOBKM. HaxoxJeHHe ONBITHBIX M pacyeT-
ueix 3HaueHuit YEIT u BEII naboparopHoit
TUIEHOYHOH PeKTH(UKATMOHHON KOJIOHHBI.
13 5 4 Nzyuenne mnponecca | [lo onsITHEIM JaHHBIM nocTpoeHue kpusoi | OIIK-2
KOHBEKTUBHOW CyUI- | CYIIKH, ompeneneHue ckopoctu cymku u | [IK-7
KH. MIOCTPOEHUE KpUBOH ckopocTu cymku. Co-

MOCTABJICHHE PACYETHOIO M OMBITHOTO 3Ha-
YeHUIl KoauumenTa MaccooTaaum.

7. Cooeporcanue npakmuuecKux 3aHamuil
B xoze npakTHuecKuX 3aHATHH MperycMaTpuBaeTcsi 00CyXIeHHe HanOoJIee CI0KHBIX TEM,
qTo0 OGCCHC‘{I/IBaeT 60]166 FHY6OKOG NMOHUMAHUC JUCHUIIJINHBI, 4 TAKXXC BBIIIOJIHCHHUC NHIWBUAY-

IbHBIX PACUETHBIX 3aJAHMI: PEIICHUE IPUMEPOB U 3a1ad, O3HAKOMJICHUE C KOHCTPYKLMAMU

arnmapaToB I MPOBCACHUS TUAPOMEXAHUYCCKHUX U TCIJIO- U MacCOOOMEHHBIX mponeccoB.

Pa3- Tembl dop-

N geanl | Ya . MHpYye-

o NMPAKTHYECKUX Kparkoe conep:xanue 3aHATHI
i auc- | CBI . MbIe
M- 3aHATHI KOMIIe-
JIMHBI TeHIHH

1 2 4 | Ypasuenus nepeHoca | [ToToku 1 MexaHU3MBI TepeHoca CyOCTaHIIMHA. OIIK-2
U 3aKOHBI COXPaHe- VYpasuenus ®uka, Pypre u HproToHa. 3aKOHBI [IK-4
HUSL COXpaHEHHs MacChl, SHEPTUH, UMITYJIbCA U UX

MaTeMaTHyecKasl 3alHcCh.

2 2 2 | MaTemaTtnueckoe u OCHOBHBIE 3Tallbl MATEMATHYECKOTI'0 MOJIENTH- OIIK-2
¢usnueckoe Moenu- | poBanus. Pusnueckoe MonenupoBanue, mono- | [K-1
poBaHUe. Ousl THAPOMEXaHUYECKHX, TEIIOBEIX 1 Macco- | [IK-4

00MeHHBIX mporeccoB. KpurepuansHeie ypas-
HeHus nofodusi. MaciuTaOHBIN epexoz.

3 3 2 | 'mppaBnuka ogHO- I'uppocratuka. ['mapaBnudyeckoe cOnpoTUBIIE- [IK-4

(ha3HBIX TOTOKOB. HUE anmnapaToB 1 TpyoonpoBozos. [lorepu Ha- MK-7
ropa 1o AauHe U MecTHble. OCHOBHBIE ypaBHE-
Husl. Pacder mpocThIX U CIOXKHBIX TPyOOIIpOBO-
noB. Teuenue raza. ONTHManbHBIN THAMETP
TpybonpoBoza.

4 3 2 | 'mppaBnuka OByX- CucreMsl Ta3-TBEpIOE TENO, Ta3-KUAKOCTh U [K-1

(ha3HBIX TOTOKOB. KHUAKOCTb-KUAKOCTh. OCHOBHBIE 3aKkOHOMepHO- | TIK-7
ctu B3aumogencTeud ¢a3. ['uapo- u mHes-
MoTpaHcnopTt, Tpancnopt 3IIC. IlceBnooxnxke-
HUE.
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5 [lepememenue xxun- | OcHOBHBIE MapaMeTphl HAcOCOB. JuHamuue- OIIK-2
KOCTEH, cxKaThe u CKHE HAcOCHl, UX pabodne XapaKTEePUCTHKH. [IK-4
nepemenieHue ra3oB. | OObeMHBIE HACOCHI, TPOU3BOAUTEIBLHOCTD U

3aKkoHbl nofayu. [Iporeccrl cxaTtus raza. Mom-
HOCTb KOMIIpeccopa. MHOrocTyIneH4aToe cka-
THE rasa.

6 Pacuer ocHOBHBIX OmnpenensitoTcst [UaMeTp CeTH TpyOompoBoaa, [K-1
pabounx mapamMeTpoB | CpeqHsA CKOPOCTh KUAKOCTH, KpuTepuii Peii- MK-7
HACOCHOM YCTAHOBKHU. | HOJbJICA, KO3(D(PUIIMEHT CONMPOTUBIICHUS U TU-
(pacueTHoOe 3a7jaHNe) | PaBIMYECKOE COMPOTHBIICHUE CETH. 3Hasl CTaTU-

CTUYECKUH HAaIop, onpeaensercs NoTpeOHbIN
Hanop. CTpoutcs XapakTepucTuka ceTu. Jis
MoJ00PaHHOr0 HACOCA OMPEENSIOTCS ONTHU-
MaJbHBIE TAPAMETPHI YCTAHOBKH.

7 Pa3nenenne neonno- | HeomHopoaHBIE CUCTEMBI U METOABI UX pa3ze- [IK-4
POIHBIX CUCTEM. JIeHUs1. OCaKAeHNe U QUIbTpoBaHUE. AmIapa- MK-7

TypHOE 0 OpPMIICHHE MPOLIECCOB OCAXKACHUS U
¢unprpoBanus [HC u XXHC.

8 Tennoo6men. I1po- 3aKOHOMEPHOCTH KOHIYKTHUBHOT'O M KOHBEK- OIIK-2
MBINUIEHHBIC CIIOCO- | TUBHOTO TerutooOMeHa. Termmooomen npu niepe- | T1K-7
Obl mepefayn Temja. | MEHHBIX MapaMerpax TeruloHocuTens. Panuna-

UOHHBIN TermmoooMed. Temnmonocurenu. Kinac-
cu(UKaLUs ¥ KOHCTPYKIHUU TETIOOOMEHHHUKOB.
Meroauka pacuera TerIo0OMEHHHUKA.

9 CrnocoObl  BeimapuBanusi. Knaccuduxanuss u | [1K-4

Brmapusanue. KOHCTPYKIIMM BBIApHBIX ammnapatoB. Marepu- |I[1K-7
AIBbHBIA M TEIJIOBOM OajaHChl YCTaHOBKH. TeM-
nepaTypHble MoTepu. Meroauka pacuera Tpex-
KOPITYCHOM BBINTAPHON YCTaHOBKH.

10 Pacuer koxxyxotpy0- | Omnpenensercs TemioBas Harpyska, cpegueno- | [1IK-4
4aToro TeII000MeH- | rapudmuyeckast pa3HOCTh Temmepatyp u npo- | [IK-7
HUKA. W3BOIUTCS OPHUEHTUPOBOUYHBINA BHIOOD TEMII000-
(pacuerHoe 3afanue) | MeHHUKA. [Ipon3BOAMTCS YTOUHEHHBIH pacuer

MOBEPXHOCTH Ter1000MeHHuka. Ecnu yrou-
HEHHasl MOBEPXHOCTh MEHBIIIE TOBEPXHOCTH
BBIOPaHHOTO TEMIIOOOMEHHHKA, TO pacuer 3a-
KaH4YMBAECTCsI; €CIIM OOJIBIIE, TO BHIOUpAETCs
Term1000MEHHUK OOJIbIIEH TOBEPXHOCTH.

11 Pacuer Tpexkopnyc- | Omnpenensercs Konn4decTBO BelmapuBaemoil Bo- | OIIK-2
HOMW BBITAPHON ycTa- | Ibl, HArpy3Ka paclpenensercs Io Kopiycam, [IK-4
HOBKH. ompenenseTcs KOHIEHTPALMs pacTBOpa Mo Kop-
(pacueTHOe 3a7jaHKe) | IMycam, pacmpenensiercs nepna AaBJIeHuUs 1o

koprycam. Pacnipenensercs nonesHast pa3HoCTh
TeMIepaTyp 1Mo KOpIycaM U ONpeAenseTcs mo-
BEPXHOCTh Harpena.

12 da3zoBbIc paBHOBECUS. Y paBHeHUs Marepuanp- | I1K-1
Maccoobmen. Ab- Horo OanaHca, pabourx U paBHOBeCHBIX MuHUHA. | [1K-4
copOuus. Moaudurkanus ypaBHEHUH MacCOOTAAYH U Mac-

cornepenaun. TexXHOIOrMUECKUH pacyeT anmnapa-
ToB. PaBHOBecue npu abcopOruu, 3akoH [ eHpH.
Pacuer pacxona abcopbenra.
13 PaBHOBecHe B cucteMe nap-KHUAKOCTb, 3aKOH OIIK-2
[leperonxa. Payns. [Ipocras neperonka. Pextuduxanusi. MK-7

CxeMbl yCTaHOBOK HEMIPEPHIBHOW U TEepUOIUYe-
CKOH pekTH(uKanuu. MaTepruaabHbIA U TEII0-
BOii OanaHc HEMPEPBIBHON pekTH(UKauun Ou-
HapHBIX cMecell. PekTrudukannonHpie yCTaHOB-
KH.
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14 4 Pacuer nacagounoro | Ompenensercs macca noriomaemoro Bemgectsa | OIIK-2
abcopOepa. 1 pacxop abcopOeHTa, nBrKymias cuia macco- | [IK-7
(pacuetHoe 3amaHue) | mepenayu, ko3 GUIMEHT Maccolepeiavn, CKO-
pOCTh ra3a u auaMerp abcopoepa, HOBEpXHOCTh
Maccorepeady U BeicoTa abcopOepa.
15 4 Pacuer tapenpuaroir | Onpenensercst pacxoa AUCTHILIITA U KyooBoro | [TK-1
pektudukanmonHoi | ocrarka. [lo maHHBIM QuiermoBoro yucna u cko- | [1K-4
KOJIOHHBI. POCTH T1apa B KOJIOHHE ONPEESCTCS JHaMETP
(pacdeTHOe 3a/1aHKE) | KOJIOHHBI, TpaMYECKH YHUCIIO Tapeiok. 13
YpaBHEHUS TEIJIOBOTO OajlaHca OMpeieseTcs
pacxoJ TPeroIIero mapa.
8. Camocmoamenvuan paboma cmyoenma
Ne Temsbl, BBIHOCUMBIE HA Yacel ®opma CPC Komme-
/m CaMOCTOSITEIILHYIO paboTy TCHIA
1 TeopeTnueckre OCHOBBI IPOLIECCOB [ToaroToBka K KOJUIOKBUYMY. 1IK-4
XUMHUYECKON TEXHOJIOTUA 1K-7
- 3aKOHBI IEPEHOCA U COXPaHECHHS 14
cyOcTaHIuit
- MOJETTMPOBAHNE XUMHKO- | 19
TEXHOJIOTUYECKUX IIPOLIECCOB
- Mex(a3HbIi IepeHOC CYOCTaHIU | 1()
2 ['unpomexanuyeckue IMpoLecchl U [TonroToBka K KOJUIOKBUYMY, 1a0o- | OITK-2
armaparsl paropHoii paborte, 00paboTKa pe- | [TK-]
- TUJIPOCTATHKA P 3yJIbTaTOB, BBINIOJHEHUE PACUETHOM [IK-4
paboThl, 0hopMIIEHHE OTYETOB.
- TUJpaBIIMKa 0JHO(DA3HBIX IIOTOKOB | |6 [IK-7
- TUJIPABIIMKA IBYX(a3HBIX IOTOKOB | |5
- paslesieHHe HEOJHOPOIHBIX CHC- | 6
TeM
- TPAHCIIOPTUPOBAHUE JKUJIKOCTEN 4
- CYKaTUE U MIEPEMEILICHUE Ia30B 2
3 TermoBe poneccyl U anmaparsl [ToaroToBka K KoJUIOKBUYMY, J1abo- | OITK-2
- TeII00OMEH 10 partopHOii pabote, 00paboTKa pe- | [TK-1
3yJIbTaTOB, BBINIOJHEHUE PACUETHOM
- TIPOMBIIUIEHHBIE CrocoOsl mepe- | 10 Y ’ P I1K-4
paboThl, 0hopMIIEHHE OTYETOB.
JTa4u Teria T1K-7
- BbIIIAPUBAHUE 10
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MaccooOMeHHbIe TPOLIeCChl U arl- [ToaroToBka K KOJUIOKBUYMY, Jabo- | OITK-2

naparhbl partopHOii pabote, 00paboTKa pe- | [TK-1

- MaccooOMeH 10 3y/IbTATOB, BEHIMOJTHCHHE PACUCTHOM | yr- 4

- a6copGips 6 paboThl, 0POPMIIEHUE OTUETOB. K7

- IEpErOHKa 12

- BKCTPAKLUS 6

- CyIIKa 10

- agcopOuus 6

- KpUCTAJUIU3ALIUS 6

- MeMOpaHHbIE TPOLIECCHI 4

KypcoBoe npoektupoBanue 18 Boemonnenne texnonoruueckoro u | OIIK-2
MEXaHHUYECKOTO pacyeTa amnmapata, | [JK-]
rpaguyeckoil yactu, odopmIeHHEe TIK-7

oT4ycCTa.

Kypcoeoit npoekm

Kypcogoii mpoekt 1o [TAXT BemmonHsieTcs 1 0popMIsieTcss B COOTBETCTBUM C TpeOOBa-

Husimu ECKJl Ha TeXHWYeCKui MPOEKT U COCTOUT W3 TOSICHUTEIHHOM 3aluCKu U rpaduye-

CKOH YacCTH.

ITosicHuTenbHAs 3aIKcKa COACPIKUT TGXHOHOFI/I‘IGCKI/II)’I, KOHCTPYKTHBHBII)’I, TuapaBIA4dC-

CKUHI ¥ MEXaHWYECKUI pacyeThl arapara.

I'paduueckast 4acTb MpPOEKTa BKIIOYAET B CE0sl TEXHOJIOIMYECKYIO cxeMy (popmar A2

wm A3), ueprex obmiero Buaa (popmara Al).

Pabora Hag KypCOBBIM MTPOEKTOM 3aKaHIMBACTCA IMyONMYHON 3amuToi. B yueOHOe pac-

MMCAaHUC BKIIKOYCHBI ayJUTOPHBIC JIBYXYACOBBIC 3aHATHA 110 OpTaHU3aAlUN KOHchILTaHI/Iﬁ nu

MPOBEPKH pabOT CTYACHTOB HAJl KyPCOBBIM MTPOEKTOM.

IIpumepHbIii IepeYeHb TeM KyPCOBBIX IIPOEKTOB

Ne | Ha3Banue TeM KypCcOBOro poeKTa

1 | Pacuer u nmpoekTupoBaHuE KOXKyXOTpyOHOTO TEIIIO0OMEHHUKA

2 | Pacuer u npoeKTUpOBaHHUE TPEXKOPITYCHOU BBITAPHOM yCTaHOBKU

3 | Pacuer u npoekTUpOBaHUE HACaI09HOTO abcopOepa

4 | PacueT 1 MpOEKTUPOBAHKE TAPEIILYATON PEKTU(UKAIMOHHON KOJIOHHBI
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9. Hcnonv3oeanue peiimunzo60il cucmemvl OUeHKU 3HAHU

[Ipu ouieHke pe3ysbTaTOB JAEATEILHOCTH CTYJEHTOB B paMKax JUCHUIUIUHBI «IIpo-
LECChl U amnmapaThl XUMHUYECKOM TEXHOJIOTMU» HCIOJIb3YETCS PEUTHUHIOBAsl CUCTEMA,
cootBercTByIOmast «llonoxenuto o OauIbHO-PEUTHHIOBOW CHCTEME OIIEHKM 3HAHUN
CTYJIEHTOB U OOecIieueHus KauecTBa y4eOHOro mpoieccay (YTBEpKIACHO pPEIICHHUEM
YMK Vuenoro copera ®I'60Y BO «KHUTY», nporokon Ne7 ot 4 cenrsi0ps 2017 r.).
Peiitunrosas onenka opmMupyercs Ha OCHOBaHUHU TEKYIIErO U MPOMEXKYTOYHOTO KOH-

TPOJISL.

IIpu pacuete Tekymero peiituara R™ 3a cemecTp kaxmas paboTa cTyeHTa ole-
HuBaercsa Oamtamu. [lo mucnummae "Ilporiecchl W anmapartbl XUMUYECKOW TEXHOJIO-

ruu" IpeycMOTpEHbI 1a00paTopHble PabOThI, KOJUIOKBUYMBI U PACUETHBIE pa0OTHI.

Texyumii peiitunr R™ cTynenTa 3a cemectp pacuutsiBBaeTcs 1o Gopmyie:
TeK __

rne b, — 6amrel 3a cnady nabopatopHbix padot, b, — 6amiel 3a cjady KOJIOKBUY-

MoB, B, — Gasl 3a cllady pac4eTHBIX paboT. DTH OallIbl ONPEIEAIOTCS Kak:
b,=a, n,,by=a; n,,b,=2a, n,

rae Ay, ag, 4y — MHOXKHTEILHBIE JTa0OPAaTOPHBIE, KOJUIOKBUYMHBIE M PAaCUYETHBIC
K03(QUIMEHTBI, Ny, Ny, Np — KOJIUYECTBO JIAOOPATOPHBIX PAabOT, KOIIOKBHYMOB U

pacCuUCTHBIX pa60T COOTBETCTBEHHO. 3HAUCHHUS MHOKHTEIIHHBIX KOB(i)(i)I/ILII/ICHTOB 3aBU-

CAT OT CTCIICHU TOATOTOBJICHHOCTH CTYZICHTA.

5 — cemectp:a, = 2,3+4,1, n,=4 > 9,2+16,4
a, = 2,5+4,1, n,=9 > 22,5+ 36,9 36+60 0a10B-
a, = 4,3+6,7, n, =1 > 43 +6,7 3a4TEHO

KomiokBuyMsbl 2-Xx4acoBble

6 — cemectp:a, = 1,6+2,6, n,=9 > 14,4 + 23,4
a, = 1,5+2,5, n.,=9 > 13,5 +22,5 36+60 6a110B-
a, = 2,0-3,5, n, =4 > 8,0 +14,0 3a4TEHO

KomiokBuyMsl 4-xyacoBble
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JUist mosrydeHus 3a4eTa U IOIyCKa K DK3aMEeHy, TEKyLIUH PEUTUHI CTYyJIEHTa J0JI-
®KeH cocTaBUTh OT 36 no0 60 OamnoB. IIpu MOMOXKUTENBHOM cAadye 3K3aMeHa, CTYJEHT
9K3 o
moxkeT Habpats R or 24 no 40 Gamnos. B 7 cemectpe Kypcosoii npoekt: 60+100

0aJUIOB.

Peiitunr mo aucrmmumae R™ maxoaures cymmupoBannem 6ajuioB Tekyiero R™"
U sK3aMeHanoHHoro R’ peiitunros. IlepeBos pedTHHra 110 JAUCHUIUIMHE B TPAIUIH-
OHHYIO LKAy OIEHOK OCYIIECTBISETCS CIEAYIONUM 00pa3oM:

0 < R™ < 60 — HEYI0BIETBOPUTEIBHO;

60 < R™* < 73 — y0BIETBOPUTENBHO;
73 < R™* < 87 — xoporio;
87 < R™ < 100 — orstnuHo.
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10. UHghopmauyuoHHO-Mmemodudyeckoe obecredyeHue QUCUUNTUHBI

10.1 Ocnoenasa numepamypa

IIpy n3ydenun mucuuiumabl «lIpomeccesl U anmapaTrbl XUMHYECKOW TEXHOJIOTUU» B

Ka4€CTBC OCHOBHBLIX MCTOYHHUKOB I/IH(l)OpMaI_[I/II/I PCKOMCHAYCTCA HUCIIOJIB30BATH CJIICAYIOIIYTO

JIUTEPaTypy.

OcHOBHBIC HCTOYHUKHM UHPOpPMALIUT KoJ1-B0o 7K3.

1. Kacatkun, A.I'. OcHOBHBIE TTPOLIECCHI U allnapa- 99 5x3. B YHUILl KHUTY
TBI XuMHu4ueckoi Texnoaoruu / A.I'. Kacatkuu. — 14-
e u3l., crepeorunt. — M.: Anbsiae, 2008. — 750 c.

2. PazunoB A.W. 'mapomexaHndeckue M Teroo0- 416 ax3. 6 VHUI] KHUTY
MEHHBbIE MTPOLIECCHI U aNMapaThl XUMUYECKON TeX-

HoJoruu: yueoHoe nocodue /A.M. Pasunos, O.B.
Mamunos, I'.C. [IpskoHoB - Kazanb: n3a-so KI'TY,
2007.-212 c.

3. [NaBnoB, K.®. [Ipumeps! 1 3aaauu 110 Kypcy 99 k3. B YHULL KHUTY
MIPOIIECCOB U aNIapaToB XUMUYECKON TEXHOJIOTHH /
K.®.IlaBnos, I1.I'. PomankoB, A.A.HockoB. —13-¢
u3 M., crepeotun. — M.: Anbsnac, 2007. — 575 c.

4. OCHOBHBIE IIPOLIECCHI U alapaThl XUMUUECKOU 987 sx3. B YHULl KHUTY
TEXHOJIOTUH: TTocobue 1o npoektupoBanuto / I'.C.
Bopucos [u ap.]; nox pen. FO.U. JIprTHepckoro. —

3-e uza., crepeorur. — M.: Anbsiae, 2007. — 496 c.

10.2 /lonoanumenvnaa numepamypa
B kadecTBe NOMONHHUTENHHBIX UCTOYHUKOB WH(GOPMAIUKA PEKOMEHIIYETCS HCIOJb-

30BaTh CJIEAYIOLLYIO JTUTEPaATypy:

JlonoTHUTe/IbHbIE HCTOYHNKH HH(pOpMaun Kox-Bo 3k3.
1. OCHOBBI KOHCTPYMPOBAHUS U pacyeTa XuMuie- 1000 »x3. 6 VHUIL] KHU-
CKOM ammapaTypsl: cpaBoYHUK / A.A. JlamuHckui, Ty

A.P. TomuuHCckuil. — 4-e u3a.,crepeorui. — M:
Apuc. 2010. - 753 C..
2. IIpoexTHBIN pacyeT ONTUMaIbHON peKTU(UKa- 10 5x3. B YHULl KHUTY,

IIMOHHOM KOJIOHHBI C KOJIMAYKOBLIMH, CUTYATBLIMU U 250 7k3. Ha kad. [TAXT
KJIalIaHHBIMU TapEeJIKaMHU JIJIsl pa3JiejieHus: OuHap-
HOU cMmecu: meto. ykazanus / cocT. [.C. JIpsikoHOB
[u np.]; Kazan. roc. rexnon. yu-t. — Kazans, 2008.
—20c.
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3. [IpoekTupoBaHuE ONTUMAIBHON MHOIKOPITY CHOM 11 5x3. B YHULI KHUTY,
BBIIIAPHON YCTAHOBKHU: METOJI. YKa3aHus / COCT. 53 2x3. Ha kad. [TAXT
®.A. AGnynkamanosa, A.l. Pasunos, 1.I1. Anamu-
xuH; Kazan. roc. rexxos. yH-T. — Kazans, 2009. —

20 .
4. IlpoexkTrpoBaHuE ONTUMAJILHOIO HACAZ0YHOIO 10 sx3. B YHUL[ KHUTY,
abcopbepa: meroa. ykazaHus / coct. A.M. PasuHoB, 50 ax3. Ha kad. [TAXT

W.IT. Aunamxun, JI.P. Munnu6aea; KazaH. Hall.
Uccl1. TexHoJ. YH-T. — Kazanp, 2014. — 20 c.

10.3 DnekmpoHHbIe UCMOYHUKU UHPOpMauuU
[Ipu uzydenun nucuuruinHel «lIpoueccsl u anmnaparbl XUMHYSCKOW TEXHOJOTH» HC-
TOJIb30BAHUE JIEKTPOHHBIX UCTOYHUKOB MH(OPMALIUK:
L Dnexrponnsiit katagor YHUI KHUTY — http:// ruslan. kstu.ru/
9BC «IOPAWT» - http://www/biblio-online.ru/

ObC «Pykont» - http://rucont.ru/

2

3

4. OBC «Jlanpy - http://e.lanbook.com/

5 DOBC «Kuura®ouay - http://www.knigafund.ru/

{OBATEJNBCK ni
EPCHTET

CorJjacoBaHo:

3aB.cextopom OKY D
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11.  Ouenounwvie cpeocmea 01: onpeodeyeHusn pe3yabmamos 0Ce0eHUA
OUCUUNTTUHBL

OneHoYHBIE CpeICTBA AJIsl IPOBEACHUS TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH,
MIPOMEKYTOYHOM aTTECTAlUK O0YyHarOIIUXCsl pa3paboTaHbl COTJIACHO MOJI0KEHUIO
o ®oHaax OIIEHOYHBIX CPEACTB, pacCMAaTPHUBAETCS KaK COCTaBHAS YacTh paboueit

porpaMmbl U 0(HOPMIIEHBI OTJETBHBIM JTOKYMEHTOM.

12. Mamepuanvno-mexnuueckoe odecneuenue OuCYUnIUHbl (M00y/11)

JICKIIMOHHEBIC 3aHATHS;
a. KOMIUIEKT JICKTPOHHBIX IIPE3eHTAINH / CIIaif/IoB,
0. ayauTopusi, OCHAIIEHHAs MPE3EHTAIMOHHON TEXHUKOU (MMPOEKTOP, IKPaH,
KOMITIBIOTEP/HOYTOYK),

JlaGopaTopHbI€ 3aHATHS
a. mabopaTopusi TUIPABIUKHU, OCHAIIEHHAsI HEOOXOIUMBIM 000PY/IOBAaHUEM,

0. 1abopaTopus TEII0-MacCOOOMEHHBIX YCTaHOBOK, OCHAIIIEHHAs HEOOXOIUMbIM
000pyI0BaHUEM,

C. KOMIIBIOTEPHBIN KJacc.

3. IIpouee

a. pabouee MeCcTo MpenoaaBaTeisi, OCHAIIEHHOE KOMITBIOTEPOM C JIOC-
TYIIOM
B lHTepHerT,

0. paboume MecTa CTyIeHTOB, OCHAIIICHHBIE KOMIIBIOTEPAMU C JOCTYIIOM B
WNurtepHer, npegHa3HaueHHbIE 1J11 pa0OThI B 3JIEKTPOHHBINA 00pa30BaTeIbHOM
cpezne.
13. Obpazoseamenvuvie mexnonozuu
Bech nekiMoHHbIN Kypc oOecriedeH y4eOHbIMU MOCOOUSMH, pa3aaTOUYHBIM
MaTepuagoM U KOMIUIEKTOM CJIai0B, YTO MO3BOJISET BECTU AKTUBHBIA TUAIOT
CO CTy[ICHTaMU, IIPU MPOBEJACHUU KOJUIOKBUYMOB U 3alllUTe JTaOOPATOPHBIX pa-
00T OpPraHu3yITCS TUCKYCCHUH MEXKIY CTyACHTaMHU. YIeJIbHBIA BEC 3aHSATHUU,
MPOBOJIMMBIX B MHTEPAKTUBHBIX (opMax B y4eOHOM mpoiiecce cocTaBisieT 45

4acoOB AyJIUTOPHBIX 3aHATHUM.



