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Bonpockl No Kypcy
«Teopna XMMNKO-TEXHOOTMYECKNX MPOLECCOB OPraHMYecKoro CMHTe3a»

PacueT Konn4yecTBa He3aBUCUMbIX PeakUUid 1 KKOYEBbIX BELLECTB

TexHUKo-3KoHoOMUYeckne nokasatenn XTI, CrteneHb npesBpaweHus. BnugHue
napametpos XTI Ha rayomHy npoTekaHUs HeobpaTUMbIX peakumnin, peLmkn
HenpeBpaLLEHHOr0 CbIpbS. TexXHNKO-3KOHOMUYecKune nokKasatenu XTT1.
N36vpaTenbHOCTL MpeBpaLleHus cbipbs. Bbibop onTumanbHbix napameTpoB XTI ang
[OCTUXKEHUS MAKCUMasIbHOW CENeKTUBHOCTMU. TexXHNKO-3KOHOMUYECKME MNOKas3aTeu
XTT1. PacxofHble KO3(P®MUUMEHTbI MO Cbipbto. BnusHWe CTeXMoMeTpum peakunn Ha
pacxogHble KOIP(ULMEHTbI MO Cbipblo. PeLnKkn, Kak Cnocod CHWKEHWUA PacXOLHbIX
KO3(h(hMUMEHTOB NO Cbipbto.  MaTepuanbHblil 6anaHc XTT1. PacyeT matepuasibHOro
BanaHca C/IoXKHbIX HeobpaTUMbIX peakLuin Mo UCXOLHOMY Cbipbto.  MartepuasibHbIi
6anaHc XTI1. PacyeT matepuasbHOro 6anaHca CNOXHbIX HeobpaTMMbIX peakuuin no
LiesIeBOMY MPOAYKTY. MartepuanbHblii 6anaHc XTI, PacyeT matepuanbHOro 6anaHca
06paTUMbIX peakumii.  PaBHOBeCME XMMUYECKUX peakuuid. TepmogmHaMuyeckue
QYHKUMM  XUMUYECKUX  peakuuid. PacyeT W3MEHEHUs 3HTanbNuUKW, 3SHTPOMUM U
TENJ0EMKOCTA  XMMMWYECKON peakumn TMpu  HOPMasbHbIX YCNOBUSX W 3afaHHOM
TEMMepaType. PaBHOBec/Me XMMUYECKUX peakuuin. M306apHO-M30TEPMUYECKIIA
noTeHUman peakumn. PacyeT noteHumana M'b6ca npu pasnnyHbIX TemMnepaTtypax.

PaBHOBeCMe XMMUYECKMX peakumii. KOHCTaHTa paBHOBecUs 06paTMMbIX peakuuii,
pacyeT KOHCTaHTbl paBHOBECUA NPX HOPMa/IbHbIX YCNOBUAX U 3ajaHHON TemnepaType.

PaBHOBECME XMMMUYECKMX peakuuid. PacyeT paBHOBECHOrO coOCTaBa 06paTUMbIX
peakumin.  PaBHOBecMe XMMUYECKMX peakuuin. KOHCTaHTbl paBHOBecus. B3anMoCBS3b
KOHCTaHT paBHOBeCUs. HeobxoaMMble 1 [OCTATOYHbIE YC/I0BUA A4/1A CAMOMNPON3BO/ILHOIO
NMpoTeKaHWs 06paTUMbIX peakumnin.  PaBHOBecMe XMMMUYECKUX peakuuid. TpuHumUNG
CMellleHMa paBHoBecua. OnpefeneHne ONTUMa/bHbLIX MapamMeTpoB  MpoTeKaHus
0bpaTMMbIX npoLeccos. [pauyeckoe npeacTaB/ieHNE U3MEHEHUs COCTOAHUA CUCTEMBI
NpyM XMMWYECKOM TMpeBpalleHUn. IHAO0- U 3IK30TEPMUYECKMe peakuuun. BranaHue
KatanmMsatopa Ha SHepPreTMYyeckKoe COCTOSHME XMMUYECKON peakunn. OCHOBHbIE 3aKOHbI

(hopmanbHOl KUHETUKMN: YpaBHEHMe APPeHnyca, 3aKOH AeliCTBYHOLLMX MacC.



OCHOBHbIe MOJ/IOXKEHNSA, UTOrOBOE YpaBHEHME U BbIBOAbl MO TEOPUN aKTUBHbLIX
CoyZapeHuii 1 No TeopuM NePexoLHOro COCTOAHUA. CpaBHUTENbHbIA aHaIU3 TEOPUIA.
MexaHV3Mbl XMMWUYECKMX peakuuid. Peakumnm HYKNeo(huIbHOro 3aMeLleHus no
Tny Snl n Sn2.  MexaHU3Mbl  XMMUYECKUX peakuunii. Peakuuyn BOCCTaHOB/IEHUS.
MexaHu3Mbl, YCNOBUA U KaTa/iM3aTopbl npowecca rugpuposaHnsa.  MexaHU3MbI
XUMUYECKUX peakumii. Peakumn OKUCNeHMs. MexaHu3Mbl W YC/IOBUS  peakuunmu
3NOKCUAMPOBaHNA 0/IEPUHOB HALKUC/IOTaMW. MexaHU3Mbl  XMMUYECKNX  peakuuii.
Peakuun okncneHns. MexaHu3mbl 1 YCI0BUA peakLmMy 030HUPOBAHUSA ONeUHOB.
MexaHu3Mbl  XUMUYECKUX peakuuii. Peakumnm packpbiTUA  reTepOLMKIIOB.
MexaHn3Mbl 1 YC/I0BUA peakunn (3-oKCUnponuanpoBaHns apomMmaTnyeckmx aMmmHoB.
MexaHn3Mbl XUMWYECKUX peakuuil. PagukanbHO-LENnHOW MexaHW3M peakuum

OKMCcneHna yrnesoaoponos.

Bonpockl no Kypcy
«XUMUYEecKasa TeXHOM0rusa opraHNYecKmnx BeLLecTB»

Huswmre napaduHbl. PUNKO-XMMUYECKME CBOWCTBA M 06/1aCTM  MPUMEHEHNS.
CpaBHeHMe cnoco60oB BblfeneHns. Boiclive napaduHbl. PUMKO-XUMUYECKME CBOINCTBA
M 06nactu npumMmeHeHuns. CpaBHeHME CMOCOO0B BblAeneHUs. WM3onapaduHbl. PU3NKO-
XUMWYECKME CBOINCTBA M 06/1aCTU NpPUMEHEeHUs. CpaBHEHME CMOCOO0B MONMYYEHUS.
Hu3wune onedmHbl. PU3NKO-XMMMYECKME CBOMCTBA U 06/1aCTK NpuMeHeHUs. CpaBHeHMe
cnoco6oB nony4veHns.  Bbicwmne oneuHbl. PUNKO-XMMUYECKME CBOMCTBA U 061acTy
npumeHeHusi. CpaBHeHMe CnocoboB nosy4veHns. [MeHoBble Yyrnesogopofbl. Pu3smMKo-
XUMUYECKME CBOWCTBA W 061aCTU NpuUMeHeHUs. CpaBHEHME CMNoco60B MOMyYeHWS.
Apomatunyeckume  yrnesogopodbl.  PU3MKO-XMMWYECKMe  CBOWMCTBA U 06/1acTu
npumeHeHus. CpaBHeHMe cnoco6oB nonyyeHns. CuHTe3-ras. D U3NKO-XNMUYECKNE
cBolicTBa M 06n1acTu NnpuMmeHeHns. CpaBHeHME Croco60B NOy4YeHNs. CnnpThl.
®PU3NKO-XMMUYECKMEe CBOMCTBA W 06MacT  npumMmeHeHus. CpaBHeHMe CrnocoboB
nony4yeHus. Mpoctble aupbl. PUMKO-XMMUYECKME CBOMCTBA U 061aCTU NPUMEHEHUS.
CpaBHeHMe crocoboB nonydeHns.  Faumkonn.  PU3MKO-XMMUYECKME  CBOWCTBA WU
obnactu npumMmeHeHns. CpaBHeHMe CNOcob0B MoMyyYeHUs. ['aponepekucu

yrnesogopoaos. P n3NKo-XMMNYecKne CBOIMCTBA M 061acTy MPUMEHEHNA. CpaBHEHI/Ie



crnoco6os nonyyeHus. KeToHbl ¥ anbgerngbl. PU3NKO-XUMUYECKME CBOWCTBA WU
o6nact npumMeHeHus. CpaBHEHWE CNoco60B NOMyYeHUS. Okuncu ONequHOB.
PU3NKO-XUMUYECKME CBOWCTBA U 06nacTM npuMeHeHWs. CpaBHeHWe Croco6oB
nonyyeHms. Mpoctole  nonnaupbl.  PUNKO-XUMUYECKME  CBOMCTBA UM 06/1aCTy
npumeHeHns. CpaBHEHME CMOCOO0B MONyYeHUs. TeopeTUYecKne U TeXHONOrMYecKue
OCHOBbI MpoLecca MONYYEHUA HUSLWIUX ONIEPMHOB Ha NPUMepe MNOoSyYeHUs 3TUIEHA
NMPONN30OM MPSAMOrOHHOro 6eH3uHa. MNpuHuMnuanbHas TexHosornyeckas cxema: 670K
MOArOTOBKM CbIpbsi, peakTOPHbIVA 610K, 610K pa3feneHns peakLMoHHOW Macchbl.
TeopeTnyecKne 1 TeXHONMOrMYeCKMEe OCHOBbLI npoLiecca NoMyyYeHUs apoMaTUyecKnx
YrneBOAOPOAOB Ha NpuMepe nosyveHns 6eH3ona rmapoaeankuanpoBaHMemM nUPon3Hon
(pakuumn C6-C8. MpuHumMnuanbHaa TexXHoNornyeckas cxema: 6/10K MOAFOTOBKM CbipbS,
peakTOPHbIN 610K, 610K pasfeneHns peakLMoOHHOW Macchl. TeopeTnyeckune 7
TEXHO/IOTMYECKME OCHOBbI MpoLecca MosyyYeHUs JIMHENHbIX a-0n1eMHOB Ha npumepe
npouecca  onuromepusaumMm  3TUNeHa B MNPUCYTCTBUW  TPUITUNTHOMUHUA.
MpuHUMNranbHas TeEXHOOrMYeckas cxema: 610K MOArOTOBKY Cbipbsl, PEAKTOPHbINA 60K,
610K pa3feneHns peakUMOHHON Macchl. TeopeTnyeckme U TeXHOOTMYECKNE OCHOBBI
npowecca MOMYYEHUSA BbICLUMX PAa3BETBNEHHLIX ONE(MHOB Ha MNPUMEPE MOyYeHUs
Tp1MepoB nponuneHa Onnromepm3saLmen nponuneHa B NPUCYTCTBUM
(hocthopHOKMCNOTHOrO KaTanusatopa. MpuHUMnManbHas TeXHOOrMyeckas cxema: 610K
MOArOTOBKN CbIpbsi, PeakTOpPHbIA 610K, 610K pasfeneHns peakuMOHHOW MaccChbl.
TeopeTuyeckne 1 TEXHONOTMYECKME OCHOBbLI MpoLecca NoslyyeHUs n3onapaguHoOB
Ha npvMepe MOMyYeHUs MW30MNeHTaHa W30Mepu3aumeidr H-rMeHTaHa. puHLMNMaIbHAS
TeXHO/I0rnyeckas cxema: 6/10K NOArOTOBKM CbIpbsi, PEAKTOPHbIA 6/10K, 610K pasgeneHus
peakUMOHHOM Maccbl.  TeopeTuMyecKMe M TEXHO/MOrMYecKMe OCHOBbI  MpoLecca
noslyyeHns ankunbeH3ona Ha Mnpumepe MNOAYYEHUs 3TUNOeH30M1a aNKUINPOBAHUEM
6eH3ona atuneHoM. [llpuvHUMNUManbHas TeXHOMOrnmyeckas cxema: 610K MOArOTOBKM
CbIpbsi, PEAKTOPHbIV 610K, 610K pa3feneHns peakUMOHHON Maccbl.  TeopeTuyeckme U
TEXHO/IOTMYECKE OCHOBbI MpoOLEcca MoMyyYeHNss MNPOCTbIX 3(UPOB Ha MNpuMepe
Nosly4YeHns MeTUI-TPeT-6yTUN0BOro 3gmpa afiKUIMpPoBaHMEM MeTaHoMa U300y TUIEHOM.
MpuHUMNManbHas TeXHON0rnyeckas cxema: 610K NOLFOTOBKM Cbipbs, PEaKTOPHbIW 610K,

610K pasgeneHnd peaKLLMOHHOVI MacCcCbl. TeopeTnyeckme N TEXHO/IOTMYECKNE OCHOBBI



npouecca MOMyYeHUS [AMKOMEA Ha MPUMEpPEe  MOAYYEHUS  MOHO3TW/IEHTIMKONSA
rmagpataumein okucu atuneHa. lpuHUMnManbHast TexXHOMornyeckas cxema: 610K
MOATOTOBKM CbIpbsl, PEAKTOPHbIA 6/10K, 610K pa3feneHns peakUMoHHOM Macchl.
TeopeTnyeckne M TeXHONOrNMYECKMe OCHOBbLI MpoLecca MONyYeHUsi OKMUCEN
ONe)MHOB Ha NPUMepe MNOMYYEHUS OKUCK 3TWUIEHA OKUC/NEHWEM 3TWUNEHA KUC/IOPOAOM.
MpuHUMNUanbHas TeEXHONOrMYeckas cxema: 6/10K NOArOTOBKMN Cbipbsi, PEAKTOPHbIA G/I0K,
610K pa3feneHns peakUMoHHOW Macchbl.
TeopeTnyeckme 1 TEXHONIOMMYECKME OCHOBBI MpoLecca NoslyvyeHns oKUce onenHOB Ha
npumepe  MNOMYYEHWS  OKUCK  MpPOMNUAeHa  3MOKCUMAMPOBaAHWEM  MPOMNUIEHa
rMAPONepPeKncbio  aTunbeHsona. MpuHUMnuanbHas TeXHONOrMyeckas cxema: 610K
MOArOTOBKM CbIPbs, PEAKTOPHbIN 6/10K, 6/10K pa3fenieHns peakUuMoHHOW Macchbl.

TeopeTnyeckme M TEXHONOTMYECKME  OCHOBbI  Mpouecca  MOSyYeHus
rMAPONepoKCMA0B Ha NpuUMepe MOSyYeHMs TUAPONEPEKUCH ITUNBEH30/1a OKUC/IEHMEM
OeH30/1a KMCMOPOAOM Bo3fyxa. [puvHUMNuanbHas TexHOMornyeckas cxema: 610K
MOArOTOBKW CbIpbsl, PEAKTOPHbIA 610K, 610K pa3aeneHns peakyMoHHOA Macehl.

TeopeTnyeckme 1 TEXHONIOMMYECKME OCHOBbI MPOLEecca NoMyyYeHNs HEHAChILLEHHbIX
COEAMHEHWNIA Ha NpUMepe MOoMy4YeHus CTUpona Aervapartaunein MeTungheHnnKapbuHona.
MpuyHUMNManbHas TeEXHOMNOrM4Yeckas cxema: 610K NOArOTOBKMN Cbipbsi, PEaKTOPHbIA 610K,
ON0K pasgeneHns peakunoHHOMW Macchl.

TeopeTuyeckne M TeXHOMNOrMYECKME OCHOBbI MNpouecca MNofyvyeHUs CAUPTOB Ha
npumepe noAydYeHWs TpuMeTUnKapbuHoNa ruapataumern  n3o0yTuneHcoaepKallen
(hpakumun. MpuHUMNKUaNbHas TexXHOMornyeckas cxema: 610K MNOAFOTOBKU  CbIpbS,
PeaKTOPHbIA 6/10K, 610K pa3feneHns peakLUMoOHHON Macchbl.

TeopeTyeckme U TEXHONOIMYECKME OCHOBbI Mpouecca MosyyeHUs OneuHOB Ha
npumepe Nony4YeHns n30byTuneHa  geruapataumen TpUMeTUNKapounHoONa.
MpuHUKMNUanbHas TeXHONornyeckas cxema: 670K NOArOTOBKY Cbipbs, PEaKTOPHbIN 6/10K,

6/10K paspeneHnsd peaKLLMOHHOVI MaccChbl.



Bonpocbkl no Kypcy «OCHOBbI MPOEKTUPOBaHNSA 1 060pyA0BaHNE NPesnpUATUiA
OpraHnyecKoro cuHTe3a»

OCHOBHble CBOWCTBa >XMUAKOCTEW (TeKy4eCTb, JMMKOCTb, BA3KOCTb, CXUMaeMOCTb,
MIOTHOCTb, Y[e/bHbIA Bec, rmapocTaTmyeckoe fasneHue). CBOMCTBA U pa3MepHOCTM
faBneHns. Bugbl TeYeHWs >XMUAKOCTU (HamopHoe W 6e3HanopHoe, CTauMOHApHOe W
HecTauMOHapHOe, PpaBHOMEPHOE W HepaBHOMEPHOE). PeXWMbl TeYeHUS HXKUAKOCTU
(naMnHapHbIn, NepexofHbli, TypbyneHTHbIN). KpuTepunii PeiiHoNbACA. YpaBHeHus
MOCTOAHCTBA Pacxofa >XWUAKOCTU. 3aBUCUMMOCTb CPefHeil CKOPOCTM MOTOKa OT XKMBOrO
CeyeHVs unu gruameTpa TPYObl NPy NMOCTOSHHOM PacXofe XULKOCTW.

OCHOBHblE 3aKOHOMEPHOCTW W MNPUMEHEHWNE MCEBLOOXKMKEHHOTO («KUMALLEro»)
cnosi. MepBas 1 BTOpas KPUTUYECKME CKOPOCTU MCEBLOOXMKEHHOro areHTa. Matochl 1
muHycbl KC. CyLWHOCTb W OCHOBHble MOHATUA MaccoobMeHa. [Bwxywas cuna
npoueccoB MaccobMeHa. OCHOBHble MacCOOOMEHHbIe MPOLLECCHI.

[petowne  TennoHocuTeNM  (HacbllWeHHbIA  BOAAHOM  Map, ropsyas  BOAa,
OpraHMyeckune, WOHHbIE, >KUAKOMeTaNIMYeCKMe TenjaoHOCUTENN, [bIMOBble rasbl,
ANEKTPUYeCKMin  ToK).  Oxnaxpgatowme  TenjoHocuTenu  (Boda,  BO3LyX, Jief,
HU3KOKMMALLME XUAKOCTK, XnagareHTbl).  CyLIHOCTb " OCHOBHbl€ MOHATNS
TennoobmeHa. TennooTgaya u Tennonepegaya. TensosBon MOToK. OCHOBHbIe TensoBble
npoueccbl. YCTPOWCTBO, XapakTepucTuka (N0 nNpou3BoauTenbHocTW, Hanopy, Kz,
PaBHOMEPHOCTU Mojayn) W NPUHLMN [eACTBMSA MOPLUHEBLIX HAacoCcoB. Bo3gyLluHble
Konnakn. MHanKaTopHaa guarpamma. [uarpamma nogayu.

YCTpoiCTBO, Xapaktepuctmka (no  npousBoauTenbHOCTW,  Hanopy, KA,
PaBHOMEPHOCTU NOJAaYn) U NPUHLMN AeACTBUA LEHTPOBGEXHBLIX HacocoB. KOHCTpyKLmMK
pabouero Koneca.

Knaccugukaums KOHTaKTHbIX YCTPOWUCTB. MMapoguHammuyeckne pabouvie pexkumbl
TapesioK. YCTPONCTBO W MPUHLMM LEACTBUA TapesibyaTbliX KOIOHH, UX MAKChI Y MUHYCBI.
BivsiHne (hnermMoBoro umucria Ha nokasatenu pekTuuKaumm (YeTKOCTb pasfeneHus,
pasMepbl KOJIOHHbI, pacXoAbl TENJIOHOCUTENEN U NPOM3BOAUTENIbLHOCTb KO/TOHHBI).

Knaccugukaums KOHTaKTHbIX YCTPOMCTB. MnapoauHammnyeckne pabouyvie pexkumbl

HacajoK. yCTpOI7|CTBO n npunHUnnN IEI,EI\/JICTBI/IFI HaCafO4HblX KONOHH, UX NJIKOCbl N MUHYCbI.



BnvsHve (hNermMoBOro umc/ia Ha MokKasaTennm pekTUduKauum (YeTKOCTb pasfeneHus,
pasMepbl KOMIOHHbI, PacXo/bl TEM/IOHOCMTENEA U NPON3BOAUTENLHOCTb KOMTOHHBbI).

Annapatypa AN pasfeneHus  rasoesBecell.  KOHCTPyKUMS  MOHO- U
MYNbTULMKNOHOB, TPY6UaTbIX 3NeKTPOQUALTPOB. X NAKOCHI Y MUHYCBI.

Knaccugmkayms Tennoo6MeHHOro 060pyAoBaHus. Y CTPOACTBO KOXYXOTPYy6UaTbIX
M NNACTUHYATLIX TEN00B6MEHHUKOB, CPaBHUTENIbHAs XapaKTepUCTUKa. A3e0TponHas
pekTUmKaums. Cxema yCTaHOBKMW. Pa3feneHns cMecu aTaHoMa ¢ BOAOW ¢ fo6aBneHMeM
beH3ona.  Knaccudumkaums peakTopoB M (DaKTOpbl, BAMSIOLLME HA UX KOHCTPYKLIMHO.
OCOGEHHOCTV NPUMEHEHMNS PEAKTOPOB CMELLEHUS U BbITECHEHMS.

PeakTopbl KaTa/IMTUUYECKMX Tra3ohasHbIX NPOLECCOB. PeakTopbl C HenoABUXHbIM
CNOeM KaTa/imsatopa - peakTopbl C KaTa/JM3aTOpPHbIMU pelleTKkamu. TennoBoi GanaHc
aanabaTMyecKkoro peakTopa.  PeakTopbl KaTa/IMTUUECKMX ra30(hasHbIX MpPOLECCOoB.
PeakTopbl C HeMnoABWXHbIM C/IOEM KaTanmM3aTopa - PeakTopbl C KOMMAKTHbIM C/OeM
3epHMCTOro Katanmsatopa. TennoBoi 6anaHc aanabaTMyeckoro peaktopa. PeakTopbl
KaTaMTUYEeCKUX  ra3ohasHbIX MNPOLECCOB PeakTopbl €  HENOABWXHbLIM  CIOEM
KaTanuzaTopa MONOYHOrO Twna. TennoBoil 6GanaHc agMabaTMYeckoro peakTopa.

PeakTopbl KaTa/IMTUYECKMX ra3ohasHbIX NPOLLECCOB. PeaKTopbl C HEMOABMXKHbIM
CNoeM KaTanimsatopa Tpy64aToro Tna. TennoBoli 6anaHc M30TePMUYECKOro peakTopa.

PeakTopbl KaTafMTUYECKMX ra3ohasHbIX NPOLECCOB. PeakTopbl C HEMOABMXKHbLIM
CNMOeM KaTanuMsaTopa MAacTMHYaToOro Tuna. TennoBoi 6anaHc W30TEPMUYECKOro
peakTopa. PeakTopbl  KaTalIMTUYecKMX  rasoghasHbiX MpoLeccoB. PeakTopbl ¢
[BVXYLLIMMCS C/TIOEM KaTanusatopa. TennoBoli 6anaHc M30TePMUUYECKOTrO peakTopa.

PeakTopbl KaTaMTUYECKMX  ra3oasHbiX  MPOLIECCOB. PeakTopbl  C
MNCEBAOOXMKEHHbIM ~ CNOEM  3ePHUCTOr0  KaTasm3aTtopa.  TensoBoil  6GanaHc
aanabaTnyeckoro peakTopa.

PeakTopbl ~ HekaTafMTMYeCKMX  rasoasHbiX  mpoueccoB.  Knaccudmkaums,
Has3HayeHWe, OCHOBHble MoOKasaTenn paboTbl M KOHCTPYKUMUS Tpy6uaTbiX neyeil.

TennoBoli 6anaHc N30TEPMUNYECKOI0 peakTopa.



