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IHEPEYEHDb ObIIUX BOITPOCOB IIO HAITPABJIEHHIO IIOAI'OTOBKH

18.06.01 Xumuueckas mexnonocus

1. Ponp XuMHUYeCKOW TEXHOJOTMHM B DJKOHOMHKE CTpaHbl. MeKOTpaciieBoe 3HaueHue
XUMHUYECKON TeXHOJIOTUU. OCHOBHBIE HANPABJICHUS PA3BUTUS XUMHUECKON TEXHOJIOTUH.

2. Crpykrypa, KiaccuuKamus W OCHOBHbIE KOMIIOHEHTHI XHMHYECKOTO IPOU3BOJICTBA.
XHMMHYECKOE ITPOU3BOICTBO U XUMUKO-TEXHOJOTUYECKHU IpoLecC.

3. CeipbeBbIE pecypchl XUMUYECKOro Tpou3BoAcTBa. ChipbeBbie mpobieMbl. Knaccudukarms
ceIpbs. [IoaroToBka cblpbsi B XUMUYECKON TPOMBIIUIEHHOCTH.

4. DHepreTuyeckue pecypcbl XHUMHYECKOTO MPOU3BOACTBA. Vcmosb3oBaHUME BTOPUYHBIX
SHEPreTUUECKUX PECYpPCOB.

5. Xumuyeckue tmporecchl. (OCHOBHBIE TOHSATHUS U 3aBUCUMOCTU. CTEXHOMETPHUYECKHE
ypaBHeHUsA. CKOPOCTh XMMUUYECKUX MPEBPAILlCHUH.

6. Xumnueckue mnpoueccbl. OCHOBHbIE NOHSTHA M 3aBUCUMOCTH. PaBHoBecue. CmelieHue
paBHOBecus. Penupkyisanuys.

7. Ioka3atenu 3¢(HEKTUBHOCTH XUMHUYECKHX MPOU3BOACTB. Bbixosa. CenekTuBHOCTh. CTeneHb
npeBpalleHus. MarepruanbHbIi HHACKC.

8. KauecTBeHHbBIE, DJHEPreTHUYECKHE M HKOHOMHUYECKHE TMOKa3aTrend APPEeKTHBHOCTH
XUMUYECKHUX ITPOU3BOICTB.

9. Pa3HOBI/IIIHOCTI/I n KJIaCCI/I(bI/IKaIII/Iﬂ XHUMHUYCCKUX peaKuHﬁ U XUMHYCCKUX IPOLCCCOB.
I'omorennsie u ICTCPOrcHHbIC XUMHUYCCKHC ITPOLCCCHI. Karanns.

10. Knaccuduxamus XuMU4eCKHX PEaKTOPOB U PEKUMOB X PabOTHI.
11. YpaBHeHus: MaTepuaIbHOIO M TEIIOBOTO OajaHca.

12. CtpykTypa B3aMMOJEHCTBYIOIIMX TOTOKOB B XUMUYECKUX peakTopax. Mojaenu uaeaabHOro
CMELIECHUS U UIEAIBHOIO BBITECHEHHUS.

13. CrpykTypa B3aUMOAEHUCTBYIOUIMX IOTOKOB B peakTopax. MeToabl HCCIIEeJOBaHUM.
OyHKIMU pacrpeneneHuss BpeMeHM mpeObiBaHus. HopmanbHoe pacnpenenenue [aycca.
OTKIIOHEHUS OT UJCAIbHOCTH.

14. CtpykTypa B3aUMOJICHCTBYIOIINX MMOTOKOB B peakTopax. Mojenb npoaonbHoi nuddy3uu.
Sdyeeynas MoeNb.

15. CiocoOs! yaydieHust CTpYKTYpbl TOTOKOB.

16. BzauMocBsI3aHHBIE IPOLECCHl B XUMUUYECKUX peakTopax. XMMUYECKasi KHHETHKA.
lManpoauHamudeckue, TETIOBbIE U AU(GY3HOHHBIE MOJIS.

17. Xumuueckoe Npou3BOJICTBO U XUMHUKO-TEXHOJIOrnueckas cucrteMa. CocTaB U CTpYKTypa
XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI (ITOJICUCTEMBI, JJIEMEHTHI U CBSI3M).

18. Knaccudukarnust MoJienet XuMHKO-TEXHOJIOTHIECKUX CUCTEM.

19. 3a;[aq1/1 1 METOAbI CHHTE3a XUMHUKO-TEXHOJIOTNUECKON CUCTEMBI.



INEPEYEHDb BOITPOCOB 110 ITPOPUJIIO ITIOAT'OTOBKH

18.06.01.01 Texronozus 31exmpoxumMuydeckux npoueccos8 U 3auuma om Koppo3uu

1. TepMOI[I/IHaMI/I‘{eCKaH BO3MOXHOCTb XUMHNYCCKUX U SJICKTPOXHUMHUYCCKUX peaKuHﬁ.

2. OCHOBHBIE 3aKOHOMEPHOCTH TOMOTE€HHBIX M I'€TEPOr€HHBIX MPOLIECCOB, KHHETUKU PEAaKLMN
BBIZICJICHHS BOJOPOJIa U aHOJAHOI'O PaCTBOPEHUS METAILIIOB.

3. PaBHOBECHBIE 1 KOMIIPOMUCCHBIE JIEKTPOHBIE MOTEHIIUAIBI. THITBI 3JIEKTPOIOB.
4. JIBOMHOM 3IEKTPUUECKUNA CJIOM Ha FPaHuIIe TBEPAOE TEJIO-PacTBOP.

5. loHHas Teopuu METaJLIIOB.

6. Buibl raJibBaHMYECKUX MOKPHITUA M MX Ha3HAYCHHUE.

7. DNEKTPOXUMHUYECKHI CHHTE3, JIEKTPOIIU3 U pa3MepHasi 00paboTKa MaTepualioB.

8. OCOOCHHOCTH 3JEKTPOJIM3a KHUCIBIX, HEWTPAIbHBIX M MICIOYHBIX PAacTBOPOB XJIOPHUIOB,
Cynb(aToB, HUTPATOB.

9. 3HeKTpOXI/IMI/I‘ICCKI/I€ MECTOABI OYUCTKH BOABI

10. OcHOBHbIE XapaKTEPUCTUKH 3JIEKTPOXMMHUYECKMX BaHH. [IpuHumn xmaccupukauuu u
pacuera.

11. OcHOBHBIE TUIIBI TAJIBBAHUYECKUX DIIEMEHTOB.
12. TIpotecchl U KMHETHUKA 3apsAa U pa3psaa KUCIBIX U MEJI0YHBIX aKKYMYJISTOPOB.

13. TepmoaumHamuKa KOPPO3HOHHBIX IpoueccoB. Koppo3uss ¢ BOIOPOAHON U KUCIOPOJHOU
JeTIONIpU3aLHeH.

14. AHOZ[HI)IG M KaTOAHBIC KOPPO3UOHHBIC IMTPOLECCHI B OPTraHUYCCKUX WU BOJHO-OPraHUYCCKUX
cpenax.

15. ITaccuBanus u penaccuBanys METAJUIMYECKUX MATEPUAJIOB.
16. UHruOUTOPHI M AKTUBATOPHI KOPPO3UH.
17. MeToapl 3allIUTHl METAJJIOB B PACTBOPAX KHUCIIOT.

18. Atmocdepnas koppos3us wmertamioB. Teopus mnpomecco M.JI. Poszendenspma, HO.H.
Muxai10BCKOrO.

19. 3amuTHBIE KOHCEPBALMOHHBIE 1 UHTMOUTOPHBIE MaCIIsiHbIE TOKPBITHUS.

20. Koppo3uoHHasi CTOMKOCTh HanboJiee pacpoCTpaHEHHBIX KOHCTPYKIIMOHHBIX U
6J1aropoIHBIX METAJIJIOB U CIIJIABOB.

21. MeTann4eckue 3aldTHBIE OKPBITHS, aHOABI U KATOBI.

22. Heoprannyeckue KOHCEpBaLlMOHHBIE TIOKPBITHSL.

23. DIIEKTPOXUMHUYECKAs 3aIIUTa OT KOPPO3HH.

24. TlporekTopHas 3alIMTa MarkucTpajJbHBIX TpyOompoBoaoB. Kopposus moj aeiicTBuem
OJIy’KTal0INX TOKOB. /[peHa)kHbIe CUCTEMBI.

25. KOppOSI/IOHHa}I CTOMKOCTh HEMETAINYECKHX MaTCpHraJIOB.

26. MeTobl UCCIIeIOBAHUS AIEKTPOXUMHYECKUX MTPOIECCOB.



INEPEYEHDb BOITPOCOB 110 ITPOPUJIIO ITIOAT'OTOBKH

18.06.01.02 Texnonozus u nepepabomka noauUMepo8 U KOMNO3IUMOE

1. TepmoruacTuyHble MaTE€pUANbl: MOJIUITUICHBI, MOJUIPOINWICH, MOJIUMETHIMETaKpHIIaT,
MOJIUCTUPOJI, TOTHAKPUIOHUTPHII, TMOJUBHHUIXIOPU, TOTUTETPAdTOPITHIICH, MOJIUBUHUIOBHIN
ciupt. [lomyuenue, cTpykTypa u cBOICTBa, NepepaboTKa, IpUMEHEHHE.

2. TepMmoIIacTU4HbIE MaTepUAIIbL: MOJU(GOPMATBIACTH/, NEHTAIUIACT, MOJU(PEHUICHOKCU,
HOJUCYNIb(OHBI, MOJIMATUICHTEpedTaNaT, NopauKapOOHaT, noauaMusl, noiuumuael. Ilonydenue,
CTPYKTYypa U CBOWCTBA, iepepaboTKa, IPUMEHEHHE.

3. TepmopeakTuBHBbIE  MaTepuaibl:  (EHOJIbHO-AIBACTHIHBIE,  AMHHO-aJIbJAETHIHBIE,
HEHACBHIIICHHbIE ~ NOJMMA(UPHBIE, TOJIMYPETaHOBBIC, SNOKCHIHBIC, KPEMHUHOpPraHWYECKUE,
QJIKUJHbIE, (DypaHOBBIE CBA3YIOLIME M MaTepuaylbl Ha MX ocHoBe. IloiydyeHue onmuromepos,
OTBEPIKJCHHE, CTPYKTYpa U CBOMCTBA, epepaboTKa, MpUMEHEHHE.

4. DpacToMepHble  MaTepUalbl:M30MPEHOBbIE, OyTaJUEHOBbIE, OyTaIUEH-CTUPOJIbHBIE,
OyTanueH-HUTPUIbHBIC, ATHICHIPOIMICHOBBIE, KPEMHHUHOPraHMYECKHe, ypETaHOBBIE U OyTHII-
Kay4yKHd, TepModJacToriacTsl. CTpyKTypa U CBOMCTBA, IPUMEHEHHUE.

5. TexHonmoruss NOSYy4YEHUS] MOJUMEPHBIX KOMIO3UIMOHHBIX MaTepuanoB.lIpuHIMIbI
CO3/IaHUs MOJUMEPHBIX KoMNO3ULMOHHBIX MartepuanoB (IIKM). Krnaccudpukamus u obimue
0COOEHHOCTH TOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuasioB. Biusiaue ¢azoBoit crpykTypsl [IKM
Ha €ro cBoicTBa. KoMIo3uTsl ¢ apMUpYyHOIIMMH HAIIOJIHUTEISIMHU.

6. Texnonorus MMOJIYYCHHA KOMIIOBUIIMOHHBIX MATCPUAIOB: IIOATOTOBKAa HWHIPECAUCHTOB.
Teoperndeckne OCHOBBI TIpoIlecCa CMEIICHUS. TEXHOJOTHS CMEIICHHS W CMECHTEIbHOE
00opyI0BaHue.

7. Crapenue. Bo3zaelicTBie NOBBIIIEHHBIX TEMIIEPATyp, CBETA, HOHU3UPYIOUIUX H3IIy4EHHH,
arpeccUBHBIX Cpell, MUKpoopraHusmoB. lloBblmieHne croiikocTu K crapeHuto. Crabunuzanus
Pas3INYHBIX TOJIMMEPOB.

8. HamonHeHue MoiMMepoB: OCHOBHBIE BUBI HATTOJHUTEINEH U THITBI CTPYKTYP HAITOJHEHHBIX
nosuMepoB. TexHosorusa HanoaHeHUs. CBOMCTBA HAIIOJHEHHBIX MOJIMMEPOB.

9. Cwmemenune noiaumepoB. CoBMecTUMOCTh TOTMMEPOB. OcoOeHHOCTH (PAa30BOM CTPYKTYPHI
cmeceil monumepoB. OCHOBHBIE CBOMcTBa cMmecei monuMepoB. IIpodHoCTh, yIapOCTOMKOCTS,
BSI3KOCTh. Moaudukanus cMecei oJIMMepOB HAMTOTHUTEISIMH, IIacTH(UKATOPaMH, MEeK(Pa3HBIMU
no0aBKaMH.

10. BcnennBanume  1uiactmacc.  DU3HKO-XMMHUYECKHE  3aKOHOMEPHOCTH  BCIICHHBAHUS
noiaumepoB. BcenenuBatomue BemiectBa (mopooOpaszoBatenu). IlepepaboTka rasocoaepxariux
MOJIMMEpHBIX MaTepuanoB. CTpyKTypa U CBOMCTBa pa3iMUYHBIX THIIOB BCIIEHEHHBIX MOJIMMEPHBIX
MaTepUasoB.

11. ®dusuko-xuMHUYECKHUE OCHOBEI MPOIECCOB IacTU(UKAIUH. COBMECTHMOCTE
iacTu(UKaTopoB ¢ nonmuMepamMu. DPGEeKTUBHOCTH MiuactTuduuupyomero aeiicteus. CBoicTBa
MIaCTU(UIIUPOBAHHBIX TMMOJUMEPOB. TEXHONOTHS TIACTU(DUKAIMN MPOMBIIUICHHBIX TOJIHMMEPOB.
IInacTu3onu.

12. OTtBepkIeHHE TOJMMEPHBIX MaTepHalioB. MexaHH3Mbl 00pa30BaHUs MPOCTPAHCTBEHHBIX
noauMepoB. OTBepAUTENH, KaTaau3aTOpbl, YCKOPUTENIHU OTBEpkAcHUsS. KOHTpoab ckopoctH u
rIIyOMHBI OTBEPKACHUS. PaualinoHHO-XUMUYECKOE CIIMBaHUE.

13. OxpammBaHue U JE€KOpaTHBHAs 00pabOTKa M3/IENHH U3 TUIACTMAcC: Kpacsiue BElecTBa,
OUTMEHTHI, Kpacutenn. CrnocoObl okpammBaHus. HaneceHne pucyHka Ha MOBEPXHOCTb H3JIEIHAL
AxTuBanus noBepxHocTu. IleuaTs, THCHEHUE, aNTIMKALUS, JEKAIbKOMaHHUS.



14. TexHonoruss GopMoBaHUS H3JAEIUN W3 TOJMMEPHBIX MaTEPUATIOB, Kiaccuukanus u
00111as1 XapaKTepUCTHKA CIIOCO00B (popMOBaHMS U3ACIUH.

15. Kananaposanue. O6opynoBanue u ocHacTka. GU3NKO-XMMHYECKHE OCHOBHI MpoIiecca.

16. ®opmoBanmue Ha momnoxkke. [Ipormmrtka. [Ipomaszka. dopmMoBaHUE TUICHOK W3 PAaCTBOPOB
MIOJIMMEPOB Ha MOJIOKKE.

17. DOxctpy3usa. Tumbl 3KCTpynepoB U OCHAacTKAa. PU3MKO-XMMHMUYECKHE OCHOBBI IIpoliecca
9KCTPY3UHM pPAacIlIaBOB IOJIMMEPOB. TEXHONIOIMYecKHe CXeMbl HM3TOTOBJIEHHMS OCHOBHBIX BHJIOB
OKCTPY3HMOHHBIX H3ICNHiA: TpyO, IUIEHOK, JIMCTOB, mpoduieid u T.1. VM3roToBieHue u3aenuii Ha
MHOT'OIIHEKOBBIX 3KCTpyzepax. PaboTa AMCKOBBIX 3KCTPYAEPOB.

18. IIpeccoBanue. Tumbl o0opynoBaHusl U ocHacTka. OU3NKO-XMMHUYECKHE OCHOBBI Ipoliecca
npeccoBaHusl  peakroruiactoB. KomrmpeccuoHHoe —mpeccoBaHue. JIuTbeBOe  IpeccoBaHUE.
[IpeccoBanue cnoucThixX maacTukoB. [IpeccoBanue TepMomIacToB. X0JI0AHOE IPECCOBAHHUE.

19. Jlutee monm naBneHwem. OOopymoBaHWe W OCHAacTKa. DU3HKO- XUMHYECKUE OCHOBBI
npoliecca IMpy JIUThEe TEPMOILIACTOB H PEAKTOILIACTOB.

20. Jlutee Oe3 maBnenus. 3aimBka. BubpodopmoBanue. O6opymoBanue u ocHacTka. Ou3nKo-
XMMHYECKHE OCHOBBI ITpoIIecca.

21. ®opmoBaHue Ha BHYTpeHHEH moBepxHocTu popmbl. O0opynoBanue u ocHacTka. PU3MKo-
XMMHUYECKHE OCHOBBI IpoueccoB. IIneBModopmoBanue. BoinyBHOe (opmoBanue. Potanmonnoe
dbopmoBaHue.

22. ®opmoBaHHMe Ha BHelIHeH noeepxHocTu ¢Gopmbl. OOopynoBaHue U ocHacTka. PuU3MKO-
XUMUYECKHE OCHOBBI IpoueccoB. Hamorka. Makanue.

23. OpueHTalOHHAs BRITSKKA MMOJIMMEPHBIX 3aroToBoK. O0opynoBaHue u ocHacTka. Gu3nKo-
XUMHUYECKHE OCHOBHI mporiecca. Tepmodukcanus. [Ipokarka. [Tporsxkka.

24. COC,I[I/IHCHI/IG nojrumepa € MmoJMMEpOM U IMOJIMMEPA C MCETAJIJIOM. CBapKa, HaIlBIJICHUC,
METalJIN3anus.

25. Marepuanbl ¢ KOMIUIEKCOM CIEIHMATbHBIX CBOWCTB. TermaocToilkue, MOpPO30CTOMKHE,
yAapONpOYHbIe, aHTUPPUKITMOHHBIE U (PPUKIIMOHHBIE, JIEKTPOTEXHUUECKUE U PATUOTEXHUYECKHE,
CBETOTEXHUYECKHE, XUMHUYECKH CTOMKHE U arMochepoCTOWKHe, NHIIEBbIE W MEIUIIMHCKUE,
HETOPIOYME, TEIUIO- U 3BYKOU30JIAILMOHHBIE TOJIMMEPHBIE MaTEpUAIbI.

26. Ilytn wuHTeHCHM(UKAUU TMPOU3BOACTBEHHBIX MporeccoB. Cratuyeckas >IEKTpPHU3AIUS.
Oxpana TpyJa 1 TeXHUKa 0€30MaCHOCTH B TIOJMMEPHOM MPOMBINIIEHHOCTH. OXpaHa OKpYKaroIen
CpenBl.

27. TlomumepHble Kilen. XapaKTepHCTHKa TpOIecca pPacTBOPEHHs moimMmepa. Buasl kiees.
Ob6nactu npuMeHeHus kieeB. [IponuTeiBanne TkaHen kiuesimu. Kpernsenue noiauMepoB K MeTajuiam,
noJIuMepam, AepeBy, CTEKITy, TKaHSIM U K IpYTHUM MaTepHajaMm.

28. JlaTekcHbIe U APYTrue aaAre3uBhbl IJI KPCIIJICHUS K TKaHAM.

29. Bynkanmsanms. BrusHue pasnudHbIX ()aKTOPOB Ha MPOIECC BYJIKaHHW3AIMH (Cpena,
TeMIeparypa, AaBieHue u Jp.). CrocoOsl ByJIKaHU3AIMH, KOHTPOJIb U aBTOMATHYECKOE YIIPaBIICHUE
nporeccoM. OTBEp)KICHIE PEaKTOTIACTOB.

30. HsroromicHue TMOJIMMECPHBIX I/IBIleJ'II/Iﬁ U3 JIaTCKcCa. KOHJIOI/I,Z[HO-XI/IMI/I‘ICCKI/Ie CBOMCTBa
JIATEKCOB M HUX BJIUAHUEC HA TEXHOJOTHUIO ITPOHU3BOACTBA I/I3)ICJ'II/II\/'I. MeTOJIBI HU3TOTOBJICHUS 1/13)1em/1171
N3 JIaTCKCA: MaKaHUEC, MOHHOC OTJIOKCHHUC, KCIIATUHUPOBAHUC.

31. Metoapl TONMy4YeHHS W TEXHHYECKWE BHIBI pereHepaToB. CrocoObl BTOPHUYHOTO
UCIIOJIb30BaHUs II0JIMMEPOB, UX TEXHUKO-3KOHOMHMYECKAs OLICHKA.



INEPEYEHDb BOITPOCOB 110 ITPOPUJIIO ITIOAT'OTOBKH

18.06.01.03 Ilpoueccol u annapamol XumMuideckux mexHoio2uil

1. IlpenmeT U METOIBI HayKH O Tpolieccax W ammaparax xuMmuueckon TexHosoruu (ITAXT).
Hcropuueckas cripaBka. Kimaccudukaiiys mporeccoB 1 anmnapaTos.

2. Enunple kuHernyeckue 3akoHoMepHocTH ITAXT (EK3). Ckopocth, ABMXKymias cuia U
cornpoTuBieHue (kuHerndeckuid ko3dduuuent ckopoctu). EK3 ruppoMexaHndyeckux mporeccos,
MIPOLIECCOB TEIUIONEepeiadyl U Maccomnepeaayu.

3. T'paguenTHBle 3aKOHBI BS3KOrO TpeHUs B JABWXKymleics xuakoctu (Heiorona),
teronpoBogHoct  (Dypre) u  auddysun (DPuka). AHaIOTHS U pa3aTUUYUs  ypaBHCHHM.
Kunernueckue koaphumenTs! 1 ux pazmepHoctu. [Iporeccsl HerpaaAueHTHON PUPOIBI.

4. Teopuss mnomoOusa. 1-1 Teopema monobus. IlomydyeHue KpuTepueB NOA00OUS U3
muddepeHaIbHbBIX YpaBHEHUH: onepanus NpuBeneHUs Iud@GepeHIHaTbHbIX ypaBHEHUN. 2-o
Teopema MoJ00us. AHaU3 pasMEepHOCTEH (U3UYECKUX BeIH4YUH. [loaydeHne KpuTepueB moaoous
METOJIOM aHaJIN3a Pa3MEPHOCTEN. TT- TeopeMa bakuHrema.

5. 3amauM rUAPOMEXaHUKM M METOIbl MX peuieHMs. [lorpaHudHbIl cioW. AHAaIUTHYECKHE
pelieHus 3anad ruapoMexaHuku. Ilpumep uHTerpupoBanusi ypaBHeHuil Hasbe - Crokca s
TE4eHUs B TpyOax.

6. Teuenme B  Tpybax. Pexumer  nBmwkeHus — kuakocred.  ConmpoTUBICHHE
TpeHuto.l uapaBIuyeckoe  COMPOTHBICHHWE  TPYOONpoBOoAOoB u  ammapaToB. CKOpOCTHOM
Hanop.KoHCTpyKIIMM HAcocoB, BEHTWIATOPOB M KommpeccopoB. IloTpebisiemMas MOIIHOCTD.
XapakTepUCTUKH HACOCOB M BEHTHJIATOPOB. XAapaKTePUCTHKUW CETH M paboyas TOUKa.
OnTtumuszanus TpyOOIpOBOAHBIX CUCTEM.

7. I'mapoxuHeTrka ocaxkaeHus. OcaxeHne 4acTull cI0KHOU GopMbl. OcaxaeHHe B CUCTEMaX
JKUIKOCTH-KUIKOCTh M JKHUIOKOCTHb-Ta3. CTECHEHHOE OcaXaeHue. PacueT OTCTOMHUKOB U
ocaJIUTeNbHbIX KaMep. KOHCTPpYKIIMM OTCTOMHUKOB ISl IbUIEH, CYCIIEH3UM U SMYJIbCHUH.

8. ®umbTpoBanme. [HWIpoKWHETHKA (QHUIBTPOBAHHUA TIPH TOCTOSHHOM JIABJICHWU W TIpU
MOCTOSIHHOM pacxoze. YpaBHeHue Pyrca. Onpenenenue KOHCTaHT (puiabTpoBaHUs. Bujel ocaakos.
OuibTpyrone neperopoakud.  PaGoumit UK MEPUOJUYECKMX M HENPEPBIBHBIX IPOLIECCOB
¢uibTpoBanus. KoHcTpykiuu GuiabTpoBaIbHON anmapaTypsl 71 )KUAKOCTEH U Ta30B.

9. TIlepememmBanue >xuakKocTeil. KpurepuanbHble ypaBHEHHs IS pacyeTa MOITHOCTH.
KoHcTpykiiun MexaHuueckux Memanok. LlupkynsaunoHHoe mnepememnBanue. [IHeBMaTmueckoe
IepeMeIIBaHuE.

10. B3BemieHHbIN («KUMAMNNR») CIIOM U €ro NPUMEHEHHE B MPOMBIIIIIEHHOCTH. OCOOEHHOCTH
ruapokuHeTHKU. Pacuer. Hapymienus pexuma KUIeHUs: BO B3BEIIEHHOM CJIO€ M METOJIbI OOpHOBI ¢
HUMU. Pa3HOBUIHOCTH ammnaparoB CO B3BEIIEHHBIM CIOEM.

11. TemmompoBogHOCTh. 3akoH Dypre. Koaddbunment temmonpoBognoctu. Hecranmmonapuas
TEMJIONPOBOAHOCTb. [Ipumep WHTETPUPOBAHUS G hepeHIaTBEHOTO ypaBHEHUS
TEIIONPOBOAHOCTH.

12. KonBekTuBHBIN TeruonepeHoc. 3akon Herotona. Kosddumments! temnoornaym.

13. TemmoBoe m3nydenne. [lornomenne, oTpaxkenue, mponyckanue. M30upaTensHOCTh. 3aKOH
Credana-bonbiimana. CTeneHb 4epHOTHI. YTIIOBbIE KOI()DUIIUEHTHI.

14. CnocoObl HarpeBa M OXJIAKACHUA. Tpe6OBaHI/I}I K TCIIJIOHOCHUTCIIIM M XJIaJOoarCHTaM.
CpaBHeHI/Ie JOCTOUMHCTB U HEAOCTATKOB Pa3JIMYHBIX crmoco0oB Hal'”peBa/OXJ'Ia)K,IIeHI/ISI.

15. OcHoBHOe ypaBHeHue Teronepenayn. BwiBoa. Koadduuuentsl TemmooTnaun u
teruonepenadn. Tepmuueckue conporunienus. CpeqHss IBUXKYyILAs CUila TEIUIoNepeiadH.



16. KpurepuanpHble ypaBHEHHUS TEIUIOOTIAAYM ISl MPOIECCOB 0€3 M3MEHEHUs arperaTHoro
cocTosiHUS TeruloHocutens. YpaBHeHue Kpaycconbna. KpurepuanbHble ypaBHEHHS TEIIOOTIAun
JUTSL TIPOTIECCOB C M3MEHEHHUEM arperaTHOro COCTOSIHHS TETUIOHOCHTeNs. Y paBHeHne HyccenbTa.

17. Pacuer W KOHCTPYKUMH TErJI0OOMEHHHUKOB. [lOBEepXHOCTHbIE TEIUIOOOMEHHUKU
(pexymepatopsl). KoxkyxoTpyOuarble TEIJIOOOMEHHMKH. MHOTOXOJIOBBIE TEIIOOOMEHHUKH.
Crioco6b1 kperieHus TpyO B TpyOHBIX pemierkax. KomreHcanus TeMmepaTypHBIX PacUIMpEHHH.
3MeeBUKOBBIE TEMJI000MeHHUKH. [InacTuHuaThie TennooOMeHHUKH. PeOpucTbie TernnooOMEeHHUKH.
Amnmapatsl ¢ pybamkoid. TemmooOmenanku cMemienusi. HarpeB octpsiM napom. bapomerpuueckuit
KOHJIEHCaTop.

18. BrimapuBanue. BpimapHble anmapaTsl ¥ BbINapHble ycTaHOBKM. OOmias M mose3Has
Pa3HOCTh TEMIEPATYp IpPU BBINIAPUBAHMM. BHIBI TeMIlepaTypHBIX IOTEpb. TeMmiepaTypHbII
rpagpuk. Cxema mnorepb. Cnoxenue mnotepb. llpenenbHoe uymciao koprycoB.KoadouimeHnTs
TEIJIOOTJA4YM I10 KOpIIyCaM BBINAPHBIX YCTaHOBOK. I[IpumuuHbl cHukeHud. llytu yBenudeHus
3¢ (}EeKTUBHOCTH BBINIAPHBIX anmapaToB. DKOHOMHS TeIla MpPU BbINApUBAHUU. MHOTOKOpIyCHOE
BBIIIApUBaHuE. PacrpeneneHne NOJNE3HOM pa3HOCTH TeMIEparyp IO KOPIycaM BBIITAPHBIX
yCTaHOBOK. MarepuainbHblil Oananc. TemnoBoii OanaHc.

19. KoHCTpyKIIMM BBIApHBIX anmnapaToB C €CTECTBEHHONW W MPUHYAMTEIHHON KOHBEKIIHEH..
KoHCTpyKTUBHBIE pELICHMs: CHUXKEHHUE OphI3royHOca M IMEHOOOpa3oBaHMsl, yJaBIMBAaHUE OpBI3T,
CHIDKEHHE HaKHIeoOpa30BaHUs, MOBBIIIEHHE KOA(P(OUIMEHTOB TEIJIOOTJAaud W TEIUIONepeIadH,
OTBOJ| HEKOHJICHCUPYIOLIUXCS Ia30B.

20. Maccooomennsie (muddy3suonnpie mporecch). CrnocoObl W BEIOOP  BBIPAKCHUS
KoHIeHTpauui. CrnocoObl omucanus auddysuonHoro pasHoBecus. uddepeHunansHbie
ypaBHeHUS T y3UU B ABIKYIICHCS U B HETIOJBUKHOU Cpeie.

21. EnuHble KMHETHYECKHE 3aKOHOMEPHOCTHM MpoLeccoB mnepeHoca. OCHOBHOE ypaBHEHME
macconepenayn. CpaBHEHHE C OCHOBHBIM YpPaBHEHHEM TeIUIonepenaun. AHAJIOTUS U Pa3IndHsL.
OO6uwmit Ko3pPUIMEHT Maccolepeaun U YacTHbIe KO3 PUIIMEHTH MaCCOOTIauH.

22. @a3oBble AMarpaMMBbl paBHOBECHS W pa0dOYHMe JHMHWUU. YpaBHEHUS pabOuuX JHMHUIMA
MaccoOoOMeHHBIX MporeccoB. CooTHomeHne notokoB. [IpuMepsl Ui ciaydyaeB NPOTUBOTOKA M
npsimotoka. [IpeaensHblie nonoxenust padounx JuHuid. Cpeassist IBHKyIas cuiia IUPPy3HOHHBIX
IIPOLIECCOB.

23. Pacuer mud@dy3nOHHBIX MPOIECCOB M amnmaparoB Ha 0a3e OCHOBHOIO ypaBHEHUS
macconepenau. lMcxonHele naHHble. MarepuanbHblii  Oamanc. CpenHsis JABWXKYyIIas CHIA.
Koadduuumentsr maccomepenadsn ¥ MaccoOTAayd. PacueT ¢ WMCIONBb30BaHUEM YHWCIA CIHHMIL
nepenoca (UEIT) u BeicoTsl equnuiel neperoca (BEIT). Pacuer nuddy3nonnsix anmaparos Ha 0aze
yKclia TeopeThueckux Tapenok "Kma" cTyneHu u ero pacuer.

24. AGcop6mus. [uddysnonnoe paBHoBecue mpu adbcopbumu. 3akoH ['eHpu. Brushue
JaBlieHUs © Temmeparyphl. TemmoBoit addext. TexHomornmueckue cxembl aOCOPOIMOHHBIX
ycraHOBOK. KoHcTpykumn abcopOuuoHHbIX —anmaparoB. Hacagounele konoHHbl. Hacanku.
PasOpsi3ruBaromue ycrpoiictsa. TapenbuaTeie kKonoHHBL. KoHcTpykinu Tapenok Pexxumbl paboTh
KOJIOHH.

25. Pextudpukamms. Juddysmonnoe paBHOBecwe Tpu  peKTU(UKAUU. Y paBHEHHE
paBHOBecHOM KkpuBoil. @a3oBas nuarpamma. PexTH(HUKAIMOHHAs YCTAaHOBKA HENPEPHIBHOTO
neiictBus.. Pacuer pexTudukanoHHBIX KOJIOHH. MaTepuaabHbIA U TEIIOBOW OaslaHc. YpaBHEHUS
pabouux auHuid. GraermoBoe uncio. Pacxox xmagoarenta B neduermarope. Pacxon Ternmonocurens
B KyOe (kunsTuibHUKe). BiusHue ¢uermoBoro umciaa Ha pa3Mepbl KOJOHHBI M Ha Pacxoibl
TEIUIOHOCUTENST W XJajgoareHta. KoHCTpykuuu pekTudukanuoHHoW amnmaparypbl. CXOACTBO U
OTJINYUS OT aOCOPOIIMOHHBIX KOJIOHH.



26. KunxoctHast skcrpakuus. duddysnonnoe paBHOBecHe MpH KUAKOCTHOH 3KCTPAKIHMH.
PactBopurenu ams skcTpakiuy. TeXHOIOrHUeCKHe CXEMBbI JKUAKOCTHON AKCTpakuuu. OcoOeHHOCTH
KHUJIKOCTHOHM 9KCTPAKIMU U SKCTPAKIIMOHHBIX anmapaTtoB. CXOACTBO U OTIAMYUS OT aOCOPOIIMOHHBIX
U peKTH(UKAIIMOHHBIX KOJIOHH.

27. Ancopbumonubie Tiporiecchl. [IpombinuieHHbie agcopOenThl. Juddy3nonnoe paBHOBecHe
npu ancopOrun. M3orepmer ancopOuuu. BrmsiHue temmeparypbl W gaBieHus. llepuoamdeckas
aacopOuus. Pabouwmii ukn. Metoel pacuera afgcopoepoB. YpasHernue LllunoBa. AncopOunoHHbIC
YCTaHOBKH HEMPEPBIBHOTO JCHCTBUSI.

28. Cymika. CBoiCcTBa BIQXHOTO BO3Ayxa U auarpamma Pamsuna. M3o0pakeHue Ha quarpamme
I-X OCHOBHBIX TPOIIECCOB M3MEHEHHs COCTOSHHMS Bo3ayxa. JuddysnoHHOe paBHOBecHE NpHU
cymke. M3otepmbl cymku. Buabl marepuanoB. Buabl cBs3u Biarm ¢ MatepuaioM. Cxembl
BO3JyIIHOW KOHBEKTHMBHOW CyIIKM. MarepuanpHbplii U TerwioBod OanaHc. Teopernueckas u
peanbHas cymka. Kuneruka cymku. [lepBeiii 1 BTopoil mepuoj cymku. KOHCTPYKIIMHM CYNIHIIOK:
CYLIWJIKH JJIS1 AKUAKOTEKYUYHX, ACTOOOPA3HbIX U 36PHUCTBIX MaTEpUAIIOB, CYLIMIKHU JJI KYCKOBBIX,
HITYYHBIX U JEHTOYHBIX MAaTEPUAJIOB.
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