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1.Ienau u 321294 TUCIUILJIMHBI

I_Ie.]'lLIO npemnoaaBanvud  JTUCHUIIIMHBI <<O61ua51 XUMHYCCKasds TCXHOJIOTHUA» SABIACTCA
HN3YUYCHHUEC CTYACHTOB C TCHACHIUAMU PAa3BUTHA XHUMHYSCKOHN TCXHOJIOTUH, dKTYAJIbHBIMHU 3dJla49aMHA
XUMHYCCKUX IMTPOU3BOJCTB, HpOGJIeMaMI/I KOMIIJICKCHOT'O UCITI0JIb30BAHUSA ChIPbA U SHCPIUn, CO3AaHUA
6630TXO,I[HBIX IMPOU3BOJACTB, paCHIMPUTH KPYIro30P MHKCHEpA-XUMHUKA-TEXHOJIOra.

33[[3‘{3MI/I npenogaBaHusi IUCIUIIJINHBI ((061112151 XUMHUYCCKasA TCXHOJIOTHUA» O3HAKOMIICHHUC
C COCTaBOM U CTPYKTypOﬁ XUMHYCCKOI'O MMPOU3BOJACTBA, U3YUCHHUC 3aKOHOMepHOCTeﬁ XHUMHUYCCKUX
HpeBpameHHﬁ B YCJIOBUAX IMPOMBIINIJICHHOT'O ITPOU3BOACTBA, 06yT-IeHI/I€ COBpPCMCHHBIM MCTOAaM H
Inpu€MaM aHajinsa, pa3pa60TKH 1 CO3JaHus OINTUMAaILHOM OpraHu3anuu XUMHUYCCKHUX H XHMHKO-
TCXHOJIOTHYCCKUX MPOLUECCOB, PASBUTHUC MHIKCHCPHOI'0O XMMHKO-TCXHOJOIMYCCKOI0 MBIINIJICHUA U
Opyaulvu IIPpU aHAIMU3€ U CHUHTE3€C XHMHUKO-TEXHOJIIOTHYECKUX IIPOHECCCOB W CUCTEM, HN3YUCHUC
TCXHOJIOTHYCCKOT'O O(i)OpMJIeHI/Iﬂ XUMHKO-TCXHOJOTHUYCCKUX ITPOLCCCOB HA MMPUMEPEC COBPEMCHHBIX
XUMHUYCCKHX ITPOU3BOACTB.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuniamHa OTHOCUTCSA K 00s3aTeNIbHON YacTH. [l u3ydeHust kypca Tpedyercsi 3HaHue:

- (PMBUKO-XMMHUYECKOE M3YYCHHE XMMHKO-TEXHOJIOTHUECKUX MPOLIECCOB U MX MaTeMaTH4YecKoe
MOJICIIMPOBAaHME, ONMUpAIOIIeecs Ha 3aKOHOMEPHOCTH (PH3MKO-XMMHYECKHX, TEIUIOOOMEHHBIX H
A3POrUAPOJUHAMUYECKHUX SIBJICHUM, T.€. HA OCHOBE 3HAHUMW, IMOJYYEHHBIX B IMPEIIIECTBYIOIINX
Kypcax HEOPraHWYeCKOW, OPraHMYeCKOM, aHAIMTHYECKOM U (PU3MUECKOW XHUMHUH, (PU3UKH,
MaTe€MaTHKH, IPOLECCOB U allapaToB XUMUYECKOU TEXHOJIOTHH.

B cBoro ouepenb, AaHHas OUCLUIUIMHA SBISAETCS NMPEIUIECTBYIOUIEH IUCLHUILIMHOM UL
KypCOB: MOJEIUPOBAHUE XHUMHKO-TEXHOJOTHYECKHX MPOIECCOB HEPTEXUMHUU, XUMHYECKHE
peakTopa, TIeTepOreHHBbIM KaTajiu3 W IPOU3BOJCTBO KaTaJIM3aTOPOB, XMMHYECKas TEXHOJIOTHUS
IIPOU3BOJCTBA Macell, TEOPETUYECKUE OCHOBBI XMMHUYECKON TEXHOJOTMU TOILIMBA U YTIIEPOIHBIX
MaTepHaJIoB, XMMHYECKasi TEXHOJIOTHS TOIUIMBA M YIVIEPOAHBIX MAaTEPHUANIOB, IEPCIEKTUBHBIE
IIpoLecchl osryueHus Tomnus, Y MPC.

3. 3. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHsI MO JAUCIHHUIIMHE
(MOYJ/II0) COOTHECEHHBIX ¢ HHAUKATOPAMHU JOCTUKEHUSI KOMIIETEHINH

Tabumuna 1
Kon nmo | UuankaTopsl 10CTHKEHUS IInanupyemsbie  pe3yabTaTbl  O0y4YeHHMs IO
PdrocC aucuunnne (3YB)
OomenpogeccuoHaIbHbIE
OIIK-1 | OIIK-1.1. UM3ywaer mexaHu3Mbl | 3HATH TEOPETHYECKUE OCHOBBI XUMUKO-
XUMHYECKHUX peaxkuui, | TEXHOJIOTHYECKUX IIPOLIECCOB; obee
COTPOBOXKIAIOIINX IpeJICTaBICHNE 0 CTPYKTYype XUMHKO-
TE€XHOJIOTUYECKHE MTPOLIECCHI TEXHOJIOTUYECKMX CHCTEM; THUIIOBBIE XMMHKO-
TEXHOJIOTUYECKHE MIPOLIECCHI MIPOU3BO/JICTBA;
OIIK-1.2.PaccMaTpuBaeT MIOHMMATh B3aMMOJIECTBHE XUMHUYECKOTO
XUMHUYECKHE peaxiuu, | IpOU3BOJCTBA U OKpYXalollel cpese.
IPOUCXOJAIINE B OKPYKAIOLIEM | YMeTb  COCTaBUTh  NPUHLUUIHUAIBHYIO  CXEMY
Mupe CIOHOTO  XMMHUYECKOTO  IPOU3BOJCTBA U
OOBSICHUTh  TOCIIEI0BATEIBbHOCTh  MPOTEKAIOIINX
OIIK-1.3. AHaimM3upyeT CBOWMCTBA | TIPOIIECCOB; 0XapaKTepU30BaTh BO3MOXHBIE
XUMHYECKHUX AIIEMEHTOB Y | BapMaHThl alIapaToB, NPHUMEHSEMbIE Ha KaXKJI0i
BELICCTB CTaJMM MPOU3BOJCTBA, MX IApPaMETPbl U PEXKUM
paboThI




Baanerr weromamu aHanmmza 3G (PEKTHBHOCTH
paGOTLI XUMHUYCCKUX NPOU3BOACTB; HABBIKAMU
pacyera M ONPENEICHUS  TEXHOJIOTUYCCKHUX
nokasaresein nporiecca; OCYILECTBIISATh
TEXHOJIOTUYECKAH TIPOIIECC B COOTBETCTBUH C
periaMeHTOM u HUCITOJIb30BaTh TEXHUYCCKUC
CpeICTBa Ui M3MEPEHHsI OCHOBHBIX MapaMeTpPOB
TEXHOJIOTUYECKOTO Mpolecca.

4.00beM TUCHUILINHBI U BUJbI y4eOHOH padoThl

Taoauma 2
Bcero CemecTpsl
Bun yueoHoii padoTsi yacos/ 3a4.el. 5 5
(010]0; 03®0 (0J010] 03®0
KonTakTHasi padora (Bcero): 68/1,8 51/1,4 68/1,8 51/1,4
B tom gncne:
Jexuun 28/0,8 17/0,47 28/0,8 17/0,47
ITpakTHYECKUE 3aHATHS 25/0,6 17/0,47 25/0,6 17/0,47
JlaboparopHbie pabOTHI 15/0,4 17/0,47 15/0,4 17/0,47
CamocTosiTeJibHasi padoTa (Bcero) 112/3 129/3,6 112/3 129/3,6
B tom gncne:
Pedepars 20/0,5 20/0,5 20/0,5 20/0,5
TeMblI [T CAaMOCTOSITEILHON TIPOPabOTKH 60/1,7 70/1,9 60/1,7 70/1,9
IIpe3eHTanuu
U (unu) Opyeue 6udbl CcamMoCmosmMenbHOU
pabomul.
[ToaroToBKa K Ja00paTOpHBIM paboTam 10/0,2 10/0,2 10/0,2 10/0,2
IToAroTOBKA K MPAKTUIECKHAM 3aHITHIM 10/0,2 20/0,5 10/0,2 20/0,5
IToaroToOBKA K 9K3aMEHY 12/0,3 19/0,5 12/0,3 19/0,5
Bua oryerHocTu JK3aMeH JK3aMeH JK3aMeH JIK3aMeH
O6uas tpynoemrkocts | BCEI'O B uacax 180 180 180 180
AUCHHUILIMHBI
BCEI'O B
3a4eTHBIX 5 5 5 5
eIMHHUIAX
5. Coaep:xkanue TUCHUILIUHBI
5.1. Pa3gennl AMCIUILIMHBI 1 BUABI 3aHATHH
Ta6auna 3
Yacel Yacel Yacel Bcero
N HauMenoBanue pasieia ne;c:::;lnﬂﬁblx ﬂaﬁgoj)ﬂaﬂTTol/[I)I;lblx Ilpall:;zqec JacoB
i JUCHHUILIMHBI 110 S
ceMecTpam
O®0O | 0390 | ODPO | O30 | ODPO | O3P0O | O®O | O30
1 OcHOBHEBIE
TEXHOJIOTHYECKHUE 4 2 2 2 2 2 8 6
TOHSATHUS ONIPEICIICHUS
PaBsHOBecHe XHUMMKO-
2 | TEXHOJIOTHYECKHUX 4 2 4 2 3 2 11 6
MPOIECCOB




CxopocThb XUMHKO-

3 | TEXHOJIOTHYECKUX 4 2 4 2 2 2 10 6
IIPOLIECCOB
I'eTeporennsie NpoLeccel

4 | Katanutnueckue 2 2 3 2 2 2 7 6
IIPOLIECCHI

5 OcCHOBBI TeOpUHU 4 2 5 5 5 5 8 6
XUMHUYECKUX PEAKTOPOB
CoIppe BOJIa M SHEPIUs B

6 | XuMHYECKOI 2 2 2 2 2 2 6 6
MIPOMBIIIIIEHHOCTH
IIpomblnnenHas

7 | oKoorus. DKOJIOTUYECKHUE 4 5 5 5 5 5 8 5
npoOJIeMBl  XUMHUYECKOTO
MIPOU3BOJICTBA

8 TexHomoruss  OCHOBHOIO 4 2 9 3 9 3 8 8
OpraHUYEeCKOro CUHTE3a

9 [Ipon3BoacTBO  a30THOM 4 5 5 8 5
KHMCIIOTBI.

10 [IpouzBoacTBo cepHo 4 5 4
KHCIIOTbI
Bcero 28 18 25 17 15 16 68 51
5.2. JlekunoHHbIE 3aHATHS

Taoauna 4

Ne HaumenoBanue Coaepxanue pasgena

n/n pasaeJia JUCHUIIMHBI

1 2 3

1 | Boanas nexkuus XuMuyeckass TEXHOJIOTHS KaK Hayka. Poinp M 3HaueHHME XMMHYECKOU

TEXHOJOTMM B HApOJHOM Xo3sicTBe. HampaBineHuss B pa3BUTHH
XUMHUYECKONM  TeXHOJIOTMH. (OCHOBHBIE NPOAYKTBI  XHMHUYECKOU
MPOMBIIIJIEHHOCTH, JWHAMUKa M MacmTaObl MX IPOU3BOJCTBA.
TexHoIOrnuecKne NOHATUS U ONIPENEICHMUS.

2 | OcHOBHEIE [Tonstue o xumuko-rexHonoruyeckoM mnpouecce (XTII). Cragun XTII.
TexHosornuyeckue nousatus | Knaccuduxarms XMMHMKO-TEXHOJIOTMYECKUX IIPOLIECCOB.
OIIpEACIICHUSA TexHnonornueckue cxembl. TexHomornueckuid pexuM. OCHOBHBIE

KpuTepun 3((HEKTUBHOCTH  XUMHKO-TEXHOJOTHUECKUX  IPOLECCOB:
MIPOU3BOIUTENBHOCTD, MOLITHOCTh, HMHTEHCUBHOCTb, CTEIIEHb KOHBEPCHUH,
CEJIEKTUBHOCTD, BBIXOJ NpoAyKTa. CBsI3b MEXY CTENIEHBIO KOHBEPCUH,
CEJIEKTUBHOCTBIO M BBIXOJIOM MpoAyKkTa. KauecTBo roToBOM MpOayKIIMH.
MarepuanbHblii M TEIUIOBOM OajlaHC XHMMHKO-TEXHOJIOTHYECKOTO
npouecca. [IpuHIMN cocTaBiieHUsT MaTepUaibHOTO W  TEIJIOBOTO
6anancoB. [Ipumep cocTaBieHuss MaTepuaibHOTo OalaHCca MPOU3BOICTBA
OKHCH JTHJIEHAa TMPSMBIM KaTaJUTHYECKUM OKHCIIEHHEM J3TUJIEHA
BO3JTyXOM.

3 | PaBHOBecHe XUMHKO- CwMmenieHre paBHOBECHS - MYTh YBETUYEHUS CTEIICHH MPEBPALLECHUS
TEXHOJOTMYECKHUX UCXO/HBIX peareHTOB. AHalu3 CIIOCOOOB CMEIIECHUs pPaBHOBECHS Ha
MPOIECCOB ocHoBe mnpuHnuna Jle-lllarense. BiusiHne Ha COCTOSAHME PABHOBECHS

TEMIIEpaTypbl, JaBICHUS KOHIIEHTPALMM pEareHToB, MPOAYKTOB U
MHEpTHBIX BemecTB. CrnocoObl M3MEHEHUs MPENeNbHO JOCTHKHUMBIX
COCTOSIHMM CHCTEMBl NYTEM CMEIIEHHS XHUMHUYECKOTO pPaBHOBECHS.
TepmonnHaMuyeckue pacueTsl pu pa3paboTke XUMUKO-




TEXHOJIOTUYECKHUX MporeccoB. Kacka peakTopoB ueaabHOTO CMEIICHHS
HenpepbIBHBIX. OCOOCHHOCTH MPOBEACHHUS XMMHUKO-TEXHOJIOTMYECKHX
IPOILIECCOB B Kackajae. MarepuanbHblii OalaHC M MaTeMaThdeckas
MOJIeJIb TIpOoIlecca B KacKaJie MPOTOYHBIX PEAKTOPOB CMeEIIeHUs. MeToabl
pacdera Kackajga peakTopoB. CpaBHEHHE PEaKTOPOB Pa3JIMYHBIX THUIIOB
IpU TPOBEICHUM XMUMHYECKHX PEAaKIMH pa3IMYHBbIX THUIIOB: MPOCTHIX,
o0paTUMBIX ¥  HEOOpAaTHUMBIX,  CIIOKHBIX  MApaIeIbHBIX U
nocjenoBaTelnbHbIX. BpiOOp THma peakropa Ui KOHKPETHOM
XMMHYECKON peaKkIMy Ha OCHOBE XUMHUKO-TEXHOJIOTHUECKIX KPUTEPHEB:
WHTCHCUBHOCTH, CEJICKTHBHOCTH M BBIXOJA NPOJIYKTa. XUMHUYECKUE
pPEaKkTOpsl C pa3IM4HBIM TEIUIOBBIM pexxuMoM. Kitaccudukarus
peakTopoB.  YpaBHEHHs TEIUIOBOro  OayiaHca  aanabaTHYECKHX,
M30TEPMHUYECKUX U TOJUTPONHUYECKUX peakTopoB. OCHOBHBIE CIIOCOOBI
pelieHus ypaBHEHMH TemioBoro OanaHca. Pemenue ypaBHeHuUs
TeIJIOBOro OajaHca Ha INPHMEPE peakTopa HACAIBHOIO CMEIICHHUS
HETPEPHIBHOTO B aauabaTHYeCKOM peXuMe TIpadUuyecKuM METOIOM.
[TonsiTne 00 YCTOWYMBOM TEIUIOBOM pEXHME padOThl PEaKTOPOB.
CriocoObl  moJIep)KaHUsl yCTOWYMBOTO TEIUIOBOTO PpEeXHMa pabOoThI
peaKkTopa Ha IpuMepe PeakTopa HIeaTbHOTO CMEIICHHUST HETTPEPHIBHOTO B
anumabatndyeckoM pexxume. [lapamerpudeckast 4yBCTBUTEIBHOCTE. Br1OOp
THUIIA PEaKTOpa C YYETOM TEIUIOBOTO pexknMa. Co3qaHue ONTHMAIBLHOTO
TEIJIOBOTO PEXXHMMa B XUMHUECKUX peakTopax. OCHOBHbIE IPAKTUYECKHE
MpPUEMBI, O00ECIEUYMBAIONINE ONTUMAIBHBIA TEMIIEPATyPHBIH PEXKUM
pabotel peaktopa. KOHCTpYyKIMM XHMHYECKHX pEaKTOpOB  JUIs
Pa3IMYHBIX TETJIOBBIX PEKUMOB. [[OHATHE O HECTAIIMOHAPHBIX TETIIIOBBIX
pPEeKIMAX.

CKOpOCTB XUMUKO-
TEXHOJOITHYCCKUX
ImponeccoB

Kunernueckue  ypaBHeHusa. KuHeTMka  MpOCTBIX, OOpaTHMBIX,
napajuleNIbHBIX U IMOCHIEA0BATEIbHBIX peakiuil. CrocoObl yBeTUYEeHUS
CKOPOCTH T'OMOT€HHBIX XUMHUYECKHUX ITpoLeccoB. BimsHue Temneparypsl
Ha CKOPOCTh XMMUYECKUX YPAaBHEHUI: ypaBHEHUE AppeHnyca. Binsaaue
JIaBJIEHUs] HA CKOPOCTh TOMOTEHHBIX ra3oBbIX peakiuii. Heooxoaumocts
CEJIEKTUBHOIO YBEJIIMYEHHUSI CKOPOCTH LIEJIEBOM PEAKIIUK IIPYU IIPOBEICHUH
CIIOXKHBIX peakuuil. IlyTn yBenuYeHHs CENEKTHBHOCTH B CIIOXKHBIX
Ipolreccax: BIUSHUE TEMIIEPATyPbl, JaBICHUS, KOHIICHTPALIUHA PEareHTOB
Ha CEJIEKTUBHOCTD.

I'eTeporennsie Mpoueccsl

Knaccudukanms rereporeHHbIX MpoIeccoB. [ eTeporeHHbIe MPoIeCcChl B

cucreme ra3-teepjoe Bemectso (I'-T). Craguu reTeporeHHOro mporecca.
Bnusinue pasznuuHbIX (AKTOpOB (TEMIEpaTypbl, CKOPOCTH Ta30BOTO
MOTOKA, CTENeHM W3MeJbueHHs TBepAoil ¢a3pl) HA CKOPOCTh
KuHeTnyecko u nuddysnonHoi craauil. CrnocoObl ompeneneHus
JUMUTHPYIOLIEH CTaJuu reTepOreHHOro mporecca. ITytn
MHTEHCU(pUKALMU  TeTepOoreHHbIX mporeccoB. (OCHOBHBIE  THUIIbI
anmnapaToB JUIsl IPOBEIACHMS BBICOKOTEMIIEPATYPHBIX TI'€TEPOr€HHBIX
nporneccoB B cucteme ['-T.

Karamutuueckne IMPOICCChI

[Ipupona xaranuza. 'oMOreHHbINH U reTeporeHHbI katanus3. CBoCTBa

KaTaJIu3aTOpOB W TpeOOBaHUs, TpeabsBIsAeMble K HHUM. KuHeTHKa
reTepOreHHO-KaTaIUTHUEeCKUX mpoieccoB. CKOpOCTh peakuui B
MOPUCTBIX  Karanuzaropax.  AJcopOLMOHHOE  paBHOBECHE  Ha
IOBEPXHOCTH  KaTajau3aropoB. BHabl KUHETUYECKUX  YpaBHEHUU
reTepOreHHO-KaTATUTHYECKUX MIPOIIECCOB. OcoOenHoctu
(hepMEHTATHBHOTO KaTaJIn3a.




OCHOBBI TEOpUHU
XUMHUYECKUX PEAKTOPOB

Knaccupukanus xumuueckux peaktopoB. OcCHOBHbIE TpeOOBaHUS,
MIpEAbABIISEMBIC K XUMUYECKUM peakTopam. Crpykrypa
MaTEeMaTUYECKOM  MOJEIM XHMHYECKOTO  pPEaKkTopa. YpaBHEHHS
MaTeMaTHYECKUX MOJENEeH XUMHUYECKMX peakTopoB. Ilepmonnueckuit
peaxkTop uaeanbHoro cmemenus. O61acTu MpUMEHEHUs! IEPUOANYECKUX
peakTopoB. Hegocrarku nepuoandeckux npoueccos. BelBoj ypaBHEHUS
MaTEMaTUYECKOM MOZEIN IEPUOJUYECKOTO PEaKTOpa HUACAIBHOIO
cMenieHus. PeakTopbl HENpPepbhIBHOIO IEHCTBUA. PeakTop maeanbHOro
BBITECHEHUS (PUB). Honymenus MOJICITH. OcobeHHOCTH
THJIPOAMHAMUYECKOM OOCTaHOBKM B PEaKTOpe, BBIBOJ YpaBHEHUS
TEMaTUYECKOM MOJENIN. AHAJIUTUYECKOE PEIICHUE YPaBHEHUS U
peakiuil ¢ pa3TuYHON KUHETUKONU. OTKIOHEHHUS OT peXUMa UeaTbHOTO
BBITECHEHHMsI B pealbHbIX YycnoBusAX. Juddy3uonusie (ogHo- u
JBYXIIapaMETPUUECKHE) MOJAEIN peakTopoB. IIpounslii  peakTop
UJEAIBHOTO CMEIIEeHU. BbIBOI ypaBHEHMSI MATEMATUYECKON MOJENH IS
peaktopa wuaeanpHoro cmeuienuss (PUC). ['paduueckuit meton
Omnpe/eieHUsl KOHLEHTpaluu peareHToB Ha Bbixojge PUB u PUC nns
IIPOBEACHUS IHPOCTBIX M  CJHOXKHBIX pPEAKUUHA 110  OCHOBHBIM
TEXHOJIOTMYECKUM  KpuTepusM. Kackajg peakTopoB — HJI€aIbHOTO
cmemeHus. Jonymenus mogenu. IlpenenbHble COCTOSHHS MOJEIH.
AHnanutnueckuii M rpa@uueckuili METOJbl pacuera uucia CEKUHUM B
KAacKaJle peakTOpOB MJCAIbHOIO CMEIIEHUSA. TEIUIOBBIE PEKUMBI
XUMHUYECKUX peakTopoB. Kiaccudukanus peakTopoB IO TEMJIOBOMY
pEeXUMY: MN30TEPMUYECKUH, aanabaTuyeckui U peaxkTop
MIPOMEXYTOUYHOTO THUIA. YPaBHEHHE TEIUIOBOrO OajaHca peaKTOpOB.
CoBMecTHOE peElIEHUE YPABHEHMM MAaTEpPHAIbHOTO U  TEIUIOBOIO
0aaHCOB JJISl Pa3jIMYHBIX TUIIOB PEAKTOPOB M peaKUUi ¢ pa3iuuHOU
KMHETUKOM:  aHaluW3  MOJYy4YEHHBIX  pemieHMH.  OnTUMalbHBIN
TEMIEPATYPHBIM PEXUM U CIIOCOOBI €r0 OCYIIECTBICHUS B XMMHUECKUX
peaktopax. TermnooOMeH B peakropax BbsiOop Tuma peakTopoB B
3aBUCUMOCTH OT KHHETHKM XHUMHYECKMX peakuui. HecranuonapHbie
PEKUMBI PAOOTHl XMMUYECKHX PEaKTOPOB.

Colppe BOZa W SHEprus B
XUMHUYECKON
MIPOMBILIIIEHHOCTH

CoipbeBast  0a3a XMMHUYECKOH MPOMBINUIEHHOCTH. PanmonansHOe
WCIIOIB30BaHUE TPUPOJHBIX pecypcoB. KomruiekcHOe HCHob30BaHUE
Celpbs. Mcnonb30BaHWE OTXOJOB MPOMBIIUICHHBIX MNPEANPUITHII B
KauyeCTBE ChIpbsi XUMHUYECKOW MPOMBINUIEHHOCTU. Boia B Xxumuyeckoi
npombinieHHOCTH. Co3MaHue  BOJOOOOPOTHBIX IMKJIOB. OumcTKa
CTOYHBIX TPOMBIIUICEHHBIX BOJ W Ta30BBIX BBIOPOCOB. DHEpreTuka
XUMUYECKONW TPOMBINIUICHHOCTA. BHABI W HWCTOYHUKH DHEPTUH,
MPUMEHAEMbIE B XHUMHUYECKOM MPOMBIIUIEHHOCTH. PanmoHansHOE
HCIIOIB30BaHUE SHEPTUH. JHEPTOTEXHOJIOTHUECKHE CXEMBI U METOJIbI UX
aHajau3a.

IIpoMblleHHast 3KOJIOTHS.
DKOJIOTHYECKHE MPOOIEeMbI
XMMHUYECKOT0 IIPOU3BOCTBA

[lonsatuss oskonoruu. BnusiHue XWMHMUYECKOro MPOM3BOACTBA Ha
OKPY’KaIOIyI0 cpeay U 4enoBeka. OCHOBHBIE HaIpaBieHUs paboOT 1O
OXpaHe OKPY’KAIOIIEH cpelbl OT MPOMBILUIEHHBIX BO31elcTBUIl. OXpaHa
OKpy)Karole cpeapl OT MNPOMBIIUICHHBIX  3arpsi3HEHUNA  Kak
TexHoJjornueckas npobiema. [ToHsTHEe 0 6€30TXOAHON U MATOOTXOIHOM
TexHogornu. OCHOBHEIC HampaBJICHHUA B €€ pPa3BUTHUMU. BG3OTXO,HH06
MPOU3BOJICTBO B HedTenepepadaThiBaOmed W HEeYTEXUMUYECKOU
IMPOMBIINIJIICHHOCTH. Crounsle BOJbI XUMHWYCCKUX HpeHHpHﬂTHﬁ.
Bo3MoskHBIE HCTOYHHUKH 3arpsA3HCHUA. OcHOBHEIE METOAbI OYHUCTKHN
CTOYHBIX BoJA. buonormyeckas ouunctka. OpraHuzanusi CHCTEM




obopoTHOrO BOJMOCHAOXKEHUS. JKuakodasHble W TBEpABICE OTXOJBI.
Knaccudpukanus xuakodasHeIX OTXOMOB. Pekymepamus ICHHBIX
KOMITOHCHTOB. MeToabl 00€3BpPeKUBAHUS KUJAKO(PA3ZHBIX OTXOOB.
HcTtounuku TBepapIx 0TX010B. [lepepaboTka 1 UCIIOIb30BaHIE TBEPIBIX
orx0s10B. ['a3000pa3Hble  OTXOBL. XapaKTEPHCTHKA BO3MOXKHBIX
BBIOPOCOB, MEpPHI UX MpeAOTBpaIieHus. OUnCTKa OT B3BEIIEHHBIX YACTHII.
CriocoOblI yrajaeHus ra3000pa3HbIX TOKCHYHBIX IIPUMECEH.

10

Texuomorusa

OCHOBHOT'O

OpPraHn4€CKOro CMHTE3a

IIpon3BOACTBO 3TUIOBOrO CHUPTA METOAOM MPSIMOW THIpaTaLUu.
OU3NKO-XUMUYECKUE OCHOBBI Ipouecca. ONTHManabHBIE YCIOBUS WU
IIOKa3aTesu rpouecca. TexHoaorudeckas cxema Inporecca u yCTpoucTBO
peakropa. [Iytu nanpHeiero copepmeHCTBOBaHM poLiecca.
[Iponecchl ankuaMpoBaHus. XMMHUECKas CXeMa ITPOU3BOICTBA (heHoma u
alleTOHAa KyMOJIBHBIM METO/0M. AJIKMUIMpOBaHKHE OEH30J1a IPOIHICHOM.
OU3NKO-XMMHUYECKUE OCHOBBI IIpolecca. Bpibop onTHUManbHOrO
TEXHOJOTMYECKOr0 pexuMma Iporecca. TexHollornyeckas cxeMa u
anmapaTypHoe o(opMIICHHE Ipolecca.

11

IIpousBoacTBo
KHUCJIOTEL.

a30THOU

TexHuueckoe M HKOHOMHUYECKOE 3HA4YCHUE IPOU3BOACTBA a30THOM
KUCIOThl. MeToAbpl MPOM3BOJACTBA A30THOM KHUCIOTBL. XHUMHYECKas W
MPUHIIMITHATIEHAS CXeMa MPOU3BOJICTBA pa30aBICHHON a30THOM KUCIIOThI
W3 aMMHaKa. XHMHYECKas CXema MPOU3BOJICTBA, OCHOBHBIE PEAKIIUH.
[IpuniunuanbHas cxeMa MpoOM3BOJICTBA A30THOM KHMCJIOTHI U3 aMMHAKa.
®U3UKO - XUMHUYECKHE OCHOBBI MPOU3BOJACTBA. KOHTaKTHOE OKHCIICHUE
aMMHMaKa.

12

Texuomorusa
KHUCJIOTHI

CEepHOM

3HavYeHHE CEpPHOM KHUCJIOTHI B HapoJHOM Xx03siicTBe. CBOWMCTBa CEpHOMU
KHUCJIOThI. OCHOBHBIE BUJIBI ChIPbs. METOIbI OJYUYEHUS CEPHOU KUCIIOTBHI.
[TonydyeHue CEpHUCTOrO rasa M3 CEpbl U CEPOBOJOPOAA: OCHOBHBIC
3aKOHOMEPHOCTH M ammapaTypHoe odopmieHre. KoHTakTHBI MeTon
MPOU3BOACTBA CEPHOM KHUCIOTHI M €ro cragud. PU3NKO-XUMHYECKUE
OCHOBBI OKHUCJIGHHS CEPHUCTOrO Ta3za. BpiOOp MPOMBIIIIEHHOTO
katasmzaTopa. [loArotoBka OOXHIOBOro ra3a K KOHTAaKTHOMY
OKHUCJIeHHI0. AOCOpOIUs CEpHOTO AHTUAPUIA: ONTHMAIbHBIE YCIOBHS
MPOBEACHUS TIpoliecca U anmnaparypHoe odhopmiienue. [purnunuansHas
Y TEXHOJIOTUYECKAask CXeMa KOHTAKTHOTO MPOU3BO/ICTBA CEPHON KHUCIIOTBHI.
OcHOBHBIE HaIlpaBJIEHUS TATbHEUIIET0 Pa3BUTHS TIPOU3BOICTBA CEPHOU
KHCJIOTHI.

5.3. JlabopaTOpHBIH NPAKTHKYM

Taoauna 5

HaumenoBanue pa3jgeia

JTUCIUIIINHEI

Coaepxxanue pasnena

2

3

PaBHOBecue

XHUMHUKO-
TEXHOJOTHUYCCKUX ITPOLCCCOB.

HCCHC}IOBaHI/Ie BJIMAHUA ITApaMETPOB TEXHOJIOTMYCCKOI'0 PEXUMa
Ha NI0Ka3aTelIM KPEeKUHTa H300KTaHa B IPOTOYHOM HHTETPAIbHOM
peakTope.

PaBHOBecHE XMMUKO-

TCXHOJIOTUYCCKUX MTPOUCCCOB.

HccnenoBanue BIUSHUS TapaMETPOB TEXHOJIOTHYECKOTO pEeXKUMA
Ha T[OKa3aTeldd  KpPEeKWHra H300KTaHAa B MPOTOYHOM
muddepeHnmansHOM — peakTtope. MccnemoBaHusi — mpolecca
CUHTe3a OyTa/lMeHa U3 ATHIIOBOTO CIIUPTa

Karanutuueckue npoueccsl.

AncopOnuoHHOe pazaeneHue mnapadUHOBBIX aPOMATHUECKUX
YTJIEBOJIOPOIOB € MCIIOIB30BAHNEM CHHTETUYECKUX I[COJIUTOB.




4 | Karamumnaeckie nporecch. HccnenoBanue BiusHUs (PaKTOPOB HA MPOLIECC ACTUIPUPOBAHUS
STHIIOEH30J1a B CTHPOJL.
[IpombinneHHas skosorus. | Xpomarorpadpudeckue MeETOAbl aHalli3a MHOTOKOMIIOHEHTHBIX
5 | Dkonoruyeckue poOJIeMBI | Ta30BBIX cMeceit
XUMHUYECKOTO MPON3BOJICTBA.
JerunpupoBanue STUIOCH30/1a B CTHPOIT
ONKCAaHNE YCTAHOBKU U METOAMKHU pabOThl Ha Heil; oTOop
[IpoMbinieHHas SKOJIOI'Ms. | MpOAYKTOB pCakUMM Ha aHalau3; IPOBEACHHUC
6 OKOJIOrMYECKHE poOIIEMBl | XpoMaTorpaduyYecKoro aHalu3a PEaKMOHHOM MAaccChl; pacdeT
XUMHUYCCKOTO IMMPOU3BOJICTBA. KOHBEPCUU U CCICKTUBHOCTH PCAKLMM, MATCPUAJILHOTI'O
OanmaHca mpolecca; HOCTPOSHHE 3aBUCUMOCTH KOHBEPCUU U
CEJICKTUBHOCTH IpoIlecca OT YCIOBHOTO BPEMEHU MPEObIBAHUS
B PEAKTOPE MOJHOTO CMEIICHUS] WJIA BHITECHEHHS.
CepuokuciotHas ~ rugparanus  onepunoB  (Ilomyuenue
M30IPONUIOBOIO cnupTa (BTOp-OYTHIIOBOTO) crupTa
CEpHOKHCIIOTHOW TUApaTanueil oneuHoOB)
OTHMCAaHNE YCTAHOBKU U METOAMKHU pabOThl Ha HEil; 0TOOp
MPOAYKTOB PEAKIMM Ha aHaju3; POBEICHUE
XpoMaTorpaduyecKkoro aHaiu3a peakMOHHOM MaccChl;
N COCTaBJICHHE MaTepUAILHOTO OanaHca JBYX CTaJIUi IPOIIecca;
7 | TexHOJOTHS CEPHOM KUCIIOTHI. 9
pacyer BbIXOJAa MPOJIYKTOB U CEJIIEKTUBHOCThH PEAKIUI 1O
MIPOMUIICHY; TIEPETOHKA PEaKIIMOHHOW MacChl B KOJIOE
Kungiizena ayis BbIOENEHHUS] M30MPOIIAHOIA; ONPEACIICHUE
MAaCChI TMOJYYEHHOTO U30MIPONAaHOJIA, OKA3aTENs TPEJTOMIICHUS,
pacyer BbIXO/a CIUPTA HA MOIJIONIEHHBIM MPOIMIIEH;
MOCTPOUTH 3aBUCUMOCTD CEJIEKTUBHOCTH OT KOHUEHTPALMHI
CEPHOM KHCIIOTBI.
8 | Tunparawms onedumos. UccnenoBanusi mporiecca CUHTE3a OyTaaMeHa W3 STUIIOBOTO
cripTa
Kpome ykazaHHBIX B Tabnuile J1abOpaTOPHBIX paboT, MpernojaBaTellb MOXKET NaTh 3aJaHue NI
MIPOBEICHUS APYTUX JTa0OPATOPHBIX PadOT B COOTBETCTBUU C Pa3eIaMH TUCIUILIAHEI.
5.4. IIpakTnyeckne 3aHATHS
Ta6auuna 7
Ne HaumenoBanue pasjaeia
Conep:xkanue pasaena
n/n JAMCIMIIJIMHbI
OCHOBHBIEC TEXHOJIOTHUECKUE .
1 Pacuer ocHOBHBIX nokasareneit XTII
TOHATHA ONPCACICHH.
PaBHoBecue XHUMHKO-
TEXHOJIOTMYCCKUX IIpoueCCOB.
2 CkopocTtb xumuko- | CTeXHOMETPUUECKUE PACUEThl B XUMUYECKUX MPOLECCaX.
" | TEXHOJIOTHYECKHX npoueccos. | Pacuer pacxoaHbix K0d()PHUITMEHTOB peareHTOB U MPOTYKTOB.
l'eteporennsie mporuecc.
KaTtanuTnueckue npoiieccsl.
3 OCHOBbI ~ TEOpPUH  XHMHYECKHMX | Pacder peakTopoB UAEATBbHOIO CMELIEHUS U UACAIBHOTO
pEaKTopoOB BBEITCCHCHUS.
4 | Mugparauns onedumos Pacuer npoLecca MPOU3BOJCTEA STHIOBOTO CIHUPTa MIPSHOMN
TUApATALMEN STUIICHA
5 | TexHonorust CEpHOM KUCIIOTHL. Pacuer npouecca npou3BOACTBA CEPHOU KUCIIOTHI
6 ITponsBoacTBo a30THOI kucnoTel. | PacdeT mpoiiecca mpon3BOACTBA A30THOM KUCIOTHI




6. CamocTosiTeIbHasi pa00Ta CTYAEHTOB MO AUCHUIINHE
6.1 Texymas camocrositesibHas padora (CPC)

Texymasi camocTtositenpHas padbora mo auciuiuimHe «OO0mas XUMUYECKas TEXHOIOTHS,
HanpaBlieHHAs Ha YrayOJeHHe U 3aKperyieHHe 3HaHUM CTyIeHTa, Ha DPa3BUTHE MPAKTHUYECKHUX
YMEHHI, BKIIFOUAET B c€0s1 CIICTYIOIINE BUIBI PabOT:

® U3y4YEeHHE TE€M, BBIHECEHHBIX Ha CAaMOCTOSTEIbHYIO IPOPAOOTKY;

® BBINOJHEHUE JOMAIIHUX UHIUBUYATbHBIX 3aaHU;

® [IOATOTOBKA K MPAKTUYECKUM pabOTaM, TIOJTOTOBKA K 3alTUTE MPAKTUIECKUX padoT;

® [I0JIFOTOBKA K SK3aMEHY

6.2 Couepma}me CaMOCTOSITEILHOM paﬁoTbI CTYACHTOB IO TUCHUILJINHE

No
/1 HaumeHoBaHMe TeM, UX COJICpIKaHUE

1 | [IpousBoacTBO ctuposia. TexHONIOrH4YecKne CBOMCTBA U IpuMeHeHue ctuposa. Ceipbe I
MIPOM3BOJICTBA cTHpoia. [[pon3BoACTBO cTHpOIIa AETUAPUPOBAHUEM ITHIIOCH30J1A.

2 | IlpousBoactBo ¢eHona. TexHoIOTHYECKUE CBOMCTBA U NpuMeHeHne (ernona. [Ipon3BoacTBo
(deHona 1 alleToHa OKUCICHHEM U30IponuiIdeH301a (KyMOJIbHBIM METOJIOM).

3 | IIpon3BOACTBO MIACTUYECKUX Macell

[IpousBoncTBo monudTuieHa. [lonydeHue monuATUIIEHA NMPU BBICOKOM JaBiieHUU. BnusHue
pa3nuyHbIX (aKTOPOB Ha Mpolecc nonumepusanuu. [Ipon3BoacTBO NMOIMATHIIEHA BBICOKOTO
nasneHus. [Ipon3BOACTBO MOJHMATHIIEHA HU3KOTO naBieHus. llepepaboTka W mpuMeHEHHE
MIOJINITUIICHA.

5 | Ilpou3BoACTBO  BUHWIXJIOpPHJA.  TEXHOJOrMYECKHE  CBOWCTBA  MOJIMBUHWIXJIOPUJA.
[Tonumepusanua BUHWIXIOpUAA. IIpOM3BOACTBO CYCIEH3MOHHOIO IOJIMBUHUIIXJIOPUAA.
[Tpon3B0oJICTBO SMYJILCHOHHOTO MOJMBUHUIXJI0pUAA. CBONCTBA NOJMBUHUWIXJIOPHIA.

6 | [IpousBoacTBO mosMcTHpoa. TexHOIOrHUeCKUe CBOICTBA orcTupoa. [lonuMepusanus
crupouia. [Tpor3BoacTBO 6JI0YHOTO MOAUCTHPOIA. [[POU3BOICTBO CYCIIEH3HOHHOTO
noJiucTupona. [Ipou3BoACTBO 3MYJILCHOHHOTO TTOTUCTUPOIa. CBOMCTBA M IPUMEHEHHE
MOJIMCTHPOJIA.

7 | IlpousBoactBo  (eHonmodopManbaeTuaAHbIX  cMon.  [lonmukonaencauus  ¢eHona U
dbopmanbneruna. [Ipon3BOACTBO HOBOJAYHBIX CMOJA. [IpOW3BOJACTBO PE30JIBHBIX CMOJL.
CpoiicTBa 1 npuMeHeHne GeHoao0(opManbIeruIHbIX.

6.3 TemsI pedepaToB
Ne HaumenoBanue tem
/T
1 ITpon3BOACTBO CEPHON KHUCIIOTBI.
2 [Tpon3BocTBO aMMuaka
3 [Tpon3BOICTBO @30THOM KUCIOTHI
4 IIpon3BOACTBO MUHEPAIBHBIX COJIEH.
5 DNEKTPOXUMHUYECKHE TPOU3BOJICTBA
6 OpranndecKuii CHHTE3.
7 [Tpon3BOCTBO HU3IINX HEHACBHIIIEHHBIX YIIIEBOAOPOIOB.
8 [Ipou3BoaCTBO BUHWIXJIOPUA.
9 [Tpou3BoacTBO CTHpOIA
10 | IlpousBoacTBO (peHONA.




11 [Tpon3BOACTBO MIIACTUYECKUX Maced.

12 [Tpon3BOACTBO MOJUATHIICHA.

13 | [Ipou3BOACTBO BUHUIXJIOPUIA.

14 | IIpou3BOACTBO MOJTUCTHPOIIA.

15 | IIpousBoacTBO eHON0POPMATIBACTHIHBIX CMOJL.

Kpome nepeunciieHHbIX TeM CTyIeHTaMU MOTYT OBITh BBIOPAHBI IO CBOEMY YCMOTPEHUIO
10 COTJIACOBAHUIO C TperojaBaTesieM Apyrue TeMbl pedepaToB o uzyyaeMomy Kypcy «O61mas
XUMHUYECKAsI TEXHOJIOTUS.

6.6. YueOHO-MeTOAMYECKOE O0ecTeyeHre CAMOCTOSITEIbHOH PadoThl

Jlis opraHM3aiiy caMOCTOSITENIbHON paboThl OakallaBpoB (BBIMOIHEHHS WHAMBHUAYATIbHBIX
JIOMAIITHUX 3aJ[aHHii, CAMOCTOSITEIILHON TPOPAOOTKH TEOPETUIECKOI0 MaTepHalia, MOJATOTOBKH TI0
JEKIMOHHOMY  MaTepuaiy; [OATOTOBKM K  TMPAKTUYECKUM  3aHITHSIM, KOJJIOKBUYMaM)
npenosaBaTeNs Ml Kadeapsl MpeiaraloTcs Clenyrmue y4eOHO-METOIUYeCKue Mocoous u
yKa3aHus, IPUBEICHHbIC B MyHKTE 9.

7. @OHABI OLIECHOYHBIX CPEACTB

7.1. Boripochl Kk nepBoii pyde:kHOii aTTecTalNU

1. TexHoNOrHsI — KaK MpeaMeT U3y4eHusl.
2.IloHsATHE XUMUKO-TEXHOJOTUYECKOTO MTPOLIECcca.
3.Craguu, OCHOBHBIE TEXHOJIIOTUUYECKUE TTOKA3aTEIH.
4. OCHOBHbIE HaIIPaBJICHUS B Pa3BUTUU XUMUYECKOU TEXHUKH.
5. Knaccudukanusa XTII.
6. PaBHOBECHE B TEXHOJIOTHYECKHX MPOIIECCAX.
7. JIBrKy1ias cuia mporiecca.
8. TexHOIOTHYECKHE CXEMBI (C OTKPBITON IETIhI0; INKIMYECKHUE).
9. XumHueckue peakTopa.

10.Mopenu neabHBIX pEaKTOPOB BHITECHEHHUSI.

11.Monenu uaeasbHbIX PeaKTOPOB CMEIICHUS.

12.Mopenu uneaabHbIX PEAKTOPOB MEPUOIUIECKOTO ACHUCTBUS.
13. PeakTop MOIHOTO CMEIIEHUS.

14 KackaJi peakTOpOB MOJTHOTO CMEIICHUS (aIreOpandecKuii METo/).
15. Kackaz peakTopoB MOJHOTO cMemieHus! (rpaduueckuii MeTo/).
16.PeakTop mepruonIecKoro IeHCTBUS.
17.TemnepaTypHbIii peXXUM PEAKTOPOB.

18. OcHOBHBIE TUIIBI PEAKTOPOB.
19. Tpu OCHOBHBIX THIA 3aBUCUMBIE OT TEMIIEPATYPHOT'O PEKHUMA.
20. YcToiunBOCTh pabOTHI PEaKTOPOB.
21.ITapameTpsl ponecca.
22.XapaKTepucTHKa TOMOTCHHBIX XUMHUYECKUX MPOIECCOB.
23.AnnabaTudeckue peakropa.
24.Ypasuenue teroBoro 6amanca PUB, padoTaromiero B aqnadaTHIeCcKOM PEKUME.
25.0cHoBHBIE TpeOOBaHUS K IPOMBIIIICHHBIM PEAKTOPAM.
26.TemnnoBoii 0agaHC MOIUTEPMUIECKOTO PEAKTOPA.
27.MI3MeHeHue TemnepaTyp aaAuadoTHUYECKOro peakTopa.

O0pasen 3K3aMEeHANMOHHOI0 OMJIeTa HA EPBYIO PYOe/KHYIO aTTeCTALHI0



FPO3HEHCI§I/H7I FOCYI[APCTBEHHBI?I HECDTHHOIZI TEXHUYECKU YHUBEPCUTET
I'PO3HEHCKHNU I'OCYJJAPCTBEHHbBINM HE®TSHOW TEXHUUYECKU YHUBEPCUTET

nMeHH akageMmuka M.J[. MunmmoHIKoBa
kadeapa « XuMu4YecKasi TEXHOJIOTUsI HePTH 1 raza»
buinet Nel
Juctumimza «OQ01uasi XuMuyeckasi TEXHOJI0TUs1)

HNucruryTt HedTu M raza rpynna _HTC -21 ceMecTp _5

1. OcHOBHBIE HAIIPABJICHUS B PA3BUTUU XUMUYECKONU TEXHOJIOTUH.
2. Kimaccudukamms XTII
3. Kackaa peakTopoB nojHOro cMenienus (anredpanyecku MeTon).

YTBEPXIAIO

« » 2021 r. 3as. kagheopoit JL.II. MaxmynoBa

7.2. Bonpochbl K BTOpOii py0e:KHOIi aTTecTanuu

1.ITpou3BoaCcTBO cepHOM KHUCIOTHI (OOIIME CBEOEHUS O IIpoliecce, TEXHOJIOIMYecKas cxema
mpoiiecca).

2.Ilporiecc KOHTAKTHOTO OKHCJIEHUS amMMmHaka. Cxema OKHCIIEHHS aMMHaka Ha TOBEPXHOCTH
IUTATUHBI (CTUIOIIHBIMHU JIMHUSIMH OOO3HAYEHbI paHee BO3HUKIIWE CBSI3U, MYHKTUPHBIMU-BHOBb
00pa3yromuecs CBsI3H).

3. 'oMorenHsIe mpolieccsl B ra3oBoii (hase

4.Metobl NOTYUYEHHs] CEPHOU KHCIIOThI

5.CucremMa ra3-KuaKocTb.

6.I1pon3B0oICTBO CEPHON KMCIOTHI KOHTAKTHBIM METOAOM U3 (DJIOTALlMOHHOTO KOJIYEAaHa.

7.@U3HKO - XUMUYECKHE OCHOBBI M TEXHOJIOTUYECKUE CXEMBI OTIEIBHBIX CTAIUI IPOU3BOICTBA.
8.PeakTopbl /17151 TOMOT€HHBIX ITPOIIECCOB.

9.Ilonyuenune cepHucroro anruapuaa. [IpuHuunuanpHas TEXHOJIOrHYeCcKas cXema.

10.0kucieHne CepHUCTOTO aHTHAPHU/IA HA KaTaau3aTope.

11.AGcopOuus cepHOro aHTUAPHUA.

12.04ncTka 0065KUTOBOrO Tasa.

13.TexHUKO-3KOHOMUYECKHE [TOKA3aATEIH.

14.XapakTepucTriKa TOMOT€HHBIX XUMUYECKUX ITPOLIECCOB.

15.I'omoreHHbIe po1ecChl B Ta30BOM ¢ase.

16.PeakTopsbl 151 TOMOT€HHBIX IIPOLIECCOB.

17.0cHOBHas peakuus AJisl HOJIYYEHHUS LEJIEBOTO MPOIYKTA.

18.I'eTeporeHHbIe MPOLECCHI.

19.Cucrema rasz-teepoe.

20.ITpou3BoaCTBO aMMHUaka. MeTo/ bl CBSA3bIBaHUS aTMOC(EPHOTO a30Ta.

21.CuHTe3 aMmmuaka, cTauu mpouecca. TexHOoIornueckas cxema npoiecca.

22 .ITpon3BoACTBO BOAOPOJA.

23.TexHoJorn4eckasi cxema Npon3BOICTBA A30THOM KHUCIIOTHI.

24 IIpou3BoacTBa a30THOM KHCIOTHL. CriocoOBI MPOM3BOICTBA a30THOM KUCIIOTHI.

25 IlpuHnnnuaneHas cxeMa IpoU3BOACTBA A30THOM KHUCIOTHI U3 aMMHAKA.

26.DU3NKO-XUMUYEKNE OCHOBBI ITPOU3BOJICTBA a30THOM KUCJIOTHI U3 aMMHUAKa.

27.1Ipouiecc KOHTAKTHOTO OKHCIIEHUSI aMMHaka. (CXema OKHCIICHUS aMMHaka Ha IOBEPXHOCTH
IUTATUHBI (CTUIOIIHBIMHU JIMHUSIMA O0O3HAYEHBI paHEe BO3HUKIIUE CBS3H, MyHKTHPHBIMH-BHOBb
00pa3yrommecs CBsI3H).

28.Cucrema raz-TBepaoe.



O0pasen 3K3aMEeHAMOHHOI0 OMJIeTa HA BTOPYIO PYOe/KHYIO aTTeCTALUI0

I'POBHEHCKUH I'OCYIAPCTBEHHBIN HE®TSIHOM TEXHUYECKUI YVHUBEPCUTET

buner Nel
JucununnmHa «OQ01ast XuMuuecKas TeXHOJ0rusl»
HNucturyTt HedTu M raza rpynna _HTC -21 ceMecTp _5

1. CucremMa ra3z->KHJKOCTb.

2. XapaKTEpUCTUKA TOMOT€HHBIX XUMHUYECKHUX IPOILIECCOB.

3. IIpou3BOJICTBO CEPHOM KUCIOTHI (00IIME CBEACHHUS O MPOIECCe, TEXHOJIOTHYECKas cXeMa
Ipolecca).

YTBEPXJIAIO
« » 2021 r. 3as. kagheopoi JI.II. MaxmynoBa

7.3. Bonipochbl Kk 3K3aMeHy

1. TexHonorusa — KaKk npeaMeT u3y4eHus.
2.IloHsTHE XUMUKO-TEXHOJOTUYECKOTO MTPOLIEcca.
3.Craauu, OCHOBHBIE TEXHOJOTMUECKUE ITOKA3aTEIH.
4. OCHOBHbIE HaIIPaBJICHUS B Pa3BUTUU XUMUYECKON TEXHUKHU.
5. Knaccudukarus XTII.
6. PaBHOBECHE B TEXHOJIOTUYECKHX MPOLIECCAX.
7. IBrKy1as cuia mporecca.
8. TexHOIOrnUecKue cXeMbl (C OTKPBITON IETbI0; IUKIMYECK).
9. XuMuueckue peakropa.
10.Mopenu uieanbHbIX peaKTOPOB BHITECHEHHUS.
11.Mopnenu naeanbHbIX PEAKTOPOB CMEILICHHUS.
12.Moaenu naeajlbHbIX PEAKTOPOB NMEPUOIUIECKOTO JEHCTBUS.
13. PeakTop MOJHOTO CMEIICHHSI.
14 Kacka/i peakTopOB MMOJHOTO CMEIIeHUs (areOpandeckuii MeToxn).
15. Kacka peakTopoB MOJTHOTO cMeIeHUs (rpaguyeckuii MeTo).
16.PeakTop nmeproauueckoro AeUCTBUS.
17.TemniepaTypHbIil peXUM pPEaKTOPOB.
18. OCHOBHBIE TUIIBI PEAKTOPOB.
19. Tpu OCHOBHBIX THIIA 3aBHCUMBIE OT TEMIIEPATYPHOTO PEKHIMA.
20. YcToiunBoCTh pabOThl PEaKTOPOB.
21.ITapameTpsl nporecca.
22.XapaKTepuCcTUKa TOMOT'€HHBIX XUMHUYECKUX MTPOIECCOB.
23.AmabaTuyecKkue peakTopa.
24.YpaBHenue TerioBoro 6ananca PUB, paboratoriero B aquabaTHuecKOM peKuMe.
25.0cHoBHbIE TPEOOBAHUS K IPOMBIIIJIEHHBIM PEAKTOPaM.
26.TemuoBoii 6amaHc MOTUTEPMHUECKOTO PEAKTOPA.
27.I3MeHeHune TemMnepaTyp ainaboTHYeCKOro peakTopa.
28.11pon3BOACTBO CepHOW KHCIOTHI (0OOIIME CBENEHHMS O MpOIecce, TEXHOJOTHMYecKas cxema
mporiecca).
29.IIporiecc KOHTAKTHOTO OKHUCJIEHHs aMMHuaka. CxeMa OKHCIIEHUS aMMHaka Ha TOBEPXHOCTH
IUTATUHBI (CIUIOIIHBIMHM JIMHUSIMH OOO3HAYEHbl paHee BO3HUKIIUE CBSA3M, MYHKTHPHBIMH-BHOBb
o0pa3yromuecs CBS3M).
30. 'oMoreHHbIE MPOIIECCHI B Ta30BOH (haze
31.MeTobI NOTYYEHHUSI CEPHON KHUCIOTHI



32.Cucrema raz-KuaKocTh.

33.I1pon3BOACTBO CEPHOI KUCIOTH KOHTAKTHBIM METOJIOM U3 (IOTAIIMOHHOTO KOJTYEIaHa.
34.®U3MKO - XUMHUYECKHE OCHOBBI M TEXHOJOTHYECKHE CXEMbI OTJICIbHBIX CTa/IUi MPOU3BOJICTBA.
35.PeakTophbl [isi TOMOTEHHBIX POIIECCOB.

36.ITomyuenue cepHucToro anruapuaa. [IpuHIMIIHATBHAS TEXHOJIOTHYECKAst CXeMa.
37.0OKucneHre CepHUCTOTO aHTHIPH/IA Ha KaTalIn3aTope.

38.A06copOuus cepHOTO aHTHIPHIA.

39.0uncTka 00XKMTOBOTO Trasa.

40.TexHUKO-DKOHOMUYECKHUE ITOKA3aTEIH.

41.XapakTepuCTHKa TOMOTCHHBIX XUMUYECKUX MPOIECCOB.

42.I"oMOTeHHBIE TPOLIECCH B ra30BoOH (ase.

43.PeakTophbl ISt TOMOTEHHBIX IPOIIECCOB.

44 .OcHoBHasl peakuus AJis OJIy4EHUs LEJIEBOr0 IPOAYKTa.

45.I'eTeporeHHbIe MPOIIECCHI.

46.Cucrema rasz-TBepjoe.

47 .TIpou3BOJCTBO aMMHUaKa. MeTo/IbI CBSI3bIBAHUSI aTMOC(EPHOTO a30Ta.

48.CuHTe3 aMMuaka, CTaIud mporecca. TeXHOIornIeckas cxema mpoiecca.

49.ITpon3BOCTBO BOAOPOIA.

50.TexHomorn4yeckasi cxema IpOU3BOJICTBA a30THON KUCIIOTHI.

51.TIpousBoacTBa a30THOM KHCIAOTHL. CrIocOOBI MPOU3BOJICTBA a30THOW KUCIIOTHI.

52 IlpuHnMnUaNbHas cXeMa IMPOU3BOJICTBA A30THON KHUCIOTHI U3 aMMHUAKa.
53.Du3HKO-XUMHUYEKHE OCHOBHI POU3BOJICTBA A30THOM KHCJIOTHI U3 aMMHUAKA.

54 Ilporiecc KOHTAaKTHOTO OKHUCIICHHs aMMuaka. Cxema OKHCIICHHS aMMHaka Ha TIOBEPXHOCTH
IUIATUHBI (CIUIOMIHBIMHU JIMHUSAMH OOO3HAYCHBI PaHEe BO3HUKIINAE CBS3H, IMYHKTHPHBIMHU-BHOBb
00pa3yrommecs CBsI3M).

55.Cucrema raz-Teepoe.

Oo0pa3sen 3K3aMeHANMOHHOTI0 OnJIeTa
T'POSHEHCKMUII TOCYIAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
bunet Nel

Jucuumimrza «O0mas XuMuyeckasi TeXHOJIOrusi»
HNucruryTt HedTu m raza rpynna _HTC -21 ceMecTp _5

1.TToHATUS XMMHKO-TEXHOJIOTHYECKOro mpoiecca. CTaaun, OCHOBHBIC TEXHOJIOTHUECKUE
[TOKA3aTEIIN.

2.Mopaenu HIeaIbLHBIX PEAKTOPOB BBITECHEHUS, CMEIIEHUS i EPUOIUYECKOTO
JIEUCTBHSL.

3. YcToitunBocTh paboThl peakTopoB (rpaduk).

YTBEPXKIAIO

« » 2021 r. 3as. kagheopoit JI.II. MaxmynaoBa







7.4. Onucanue mokasarejeil u KPpUTEPUEB OLCHUBAHUA KOMIIeTEeHIINiI Ha PA3JHYHBIX 3Talax HX (l)OpMHpOBaHI/Iﬂ, OIMHMCAHUuEC IIKAJIbI
OICHUBaAHUA



[Tnanupyembie pe3ynbTaThl

OCBOCHUA KOMIICTCHIINN

Kputepuu onieHnBanust pe3yibTaToB 00yUEHUS

(HEeYTOBIETBOPUTEIHHO)

(Y1OBIETBOPUTEIIBLHO)

(xopor1o)

(oTMuHO)

HanmenoBanue
OLICHOYHOT'O
cpencTBa

OIIK-1. Cnocoden U3yvyaTb, aHAJIU3NPOBATDL, HCIIOJbB30BATH MEXAaHU3MbI XUMHUYIECCKUX peaKum”I, MPOUCXOAAIIHUX B TEXHOJOTHYECCKHUX MMpoueccax nu

OKPpPYKalIEM MUPE, OCHOBLIBASICH HA 3HAHUSAX 0 CTPOCHUH BelleCTBa, IPUPOAE XMMHY€eCKOil CBSI3M U CBOMCTBAX PAa3JUYHBIX KJIaCCOB

XUMHNYECKHUX 3JICMEHTOB, COCHHHeHHﬁ, BE€IIECTB H MaTEpHUAJIOB

3HATH TEOPETHUYECKHE OCHOBBI
XUMHUKO-TCXHOJIOTI'MYCCKUX
MIPOLIECCOB; o0riee
IIPEJICTABICHUE O CTPYKType
XUMHKO-TEXHOJOTHYECKHUX
CHUCTEM, TUITOBBIC XUMHUKO-
TEXHOJIOTHYECKHE MIPOILIECCHI
IMPONU3BOACTBA, IIOHUMAaThb
B3aMMO/ICHICTBHE XHUMHUYECKOTO
MPOU3BOACTBA M OKPYKAIOLIEH
cpene.

®parMeHTapHbIe 3HAHUS

Hermnonurle 3HaHus

CdopmupoBaHHbIe,
coJieprKaIiue

HO

OTIENbHBIE  TPOOEIBI

3HaHUA

CdopmupoBaHHbIe
CHCTEMATUYECCKHE
3HAHUS

YmMmerh
MPUHIUITHATEHYIO
CJIOKHOTO
MPOU3BOJCTBA U
IOCJIEJOBATEIHLHOCTh
MPOTEKAIOIINX MPOIIECCOB;
0XapaKTepu30BaThb BO3MOXKHBIE
BapUaHTHI anmaparos,
MpUMEHSAEMbIE  Ha  KaXIO0M
CTaAuM  TPOU3BOJACTBA,  MX
napaMeTpsl U PeKUM padOThI

COCTaBUTh
cxXemy
XUMHUYECKOTO
OOBSACHUTH

YacTtuuHkle YMCHUA

Hemnonneie YMCHUA

YMmenunsa
JIOITyCKAKTCS
HEOOJIBIINE OIIUOKHU

ITIOJIHBIC,

CdhopmupoBaHHbIe
YMEHHS

Bomnpocs!
OUIIEeTHI K
TEKYIIUM U
pyOeKHBIM
aTTeCTalUsIM U
K DK3aMEHY




Buaager MerogaMu —aHamau3a

3¢ (HEeKTHBHOCTH paboThI
XUMHAYECKUX MIPOU3BOJICTB;
HaBBIKaMU pacuera u
OIIPEICIICHUS] TEXHOJIOTUICCKUX
nokaszaresnei npoiiecca;
OCYIIECTBIISTh

TEXHOJIOTMYECKU TIpoLleCC B
COOTBETCTBUH C PETJIAMEHTOM U

HCIIOJIb30BaTh TEXHUYECKUE
cpeactea Ul U3MEpEeHus
OCHOBHBIX [1apamMeTpOB

TCXHOJIOT'HYCCKOI'o Iponuecca.

YactuyHoe
HaBBIKaAMH

BJIaJJCHHUC

Hecucremarnueckoe
HpI/IMeHeHI/Ie HABBIKOB

B CHUCTEMATUUECKOM
NPUMEHEHUH HaBBIKOB
JOTTYCKAIOTCS MTPOOEIIBI

Ycnemnoe
CHCTEMATHYECKOS
MIPUMEHCHHE
HaBBIKOB

u




8. OcobennocTn peainzanui JMCHUIIVIMHBI 1JId HHBAJIMAOB U JIUII ¢ OTPAaHHYC¢HHBIMHA
BO3MOKHOCTAMMU 3/10POBbHA

Ji ocymiecTBIEHUST TPOIENyp TEKYHIero KOHTPOJIS YCIIEBAEMOCTH W IPOMEKYTOUHOU
aTTecTaluy 00yJaroIuXcs CO3/1aHbl (POH/IBI OLIEHOYHBIX CPEJCTB, Al THPOBAHHBIC Il MHBAJIUI0B
U JIAI C OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI M ITO3BOJISIONINE OICHUTH JOCTHKEHHE UMHU
3alTAHMPOBAHHBIX B OCHOBHOUM 00pa30BaTEeNIbHOW MpPOTrpaMMe pe3yJbTaTOB OOYYEHUS W yPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B oOpa3oBarenbHOW mporpamme. dopma
NPOBE/ICHUST TEKYyIIeW aTTeCTallid Uil CTYJACHTOB-MHBAJIHMIIOB YCTAHABIUBACTCS C YYETOM
WH/IMBUIYAIbHBIX TICUXO(U3UYECKIX 0COOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MMCbMEHHO Ha
KoMIIbIOTEpe, B (popMe TecTupoBaHus M T.1.). [Ipu TecTMpoBaHUU A CIAOOBUISIINX CTYJCHTOB
UCTIONB3YIOTCS (POHIBI OLEHOYHBIX CPEJCTB C YKPYNMHEHHBIM mpudTom. Ha sx3amen mpuriamaercs
COIIPOBOXKIAIOIINH, KOTOPBI 00ECreuynBaeT TEXHHUYECKOE COMPOBOXKACHUE CTydeHty. llpu
HEOOXOJMMOCTH CTYIEHTY-HHBAJIHMIY MPEIOCTABISICTCS JOTOJIHUTEIBHOES BPeMs ISl TIOJArOTOBKU
OTBeTa Ha dK3aMeHe (uiu 3auere). OOyyaronuecs ¢ OrpaHUYEHHBIMI BO3MOKHOCTSIMU 310POBbSI U
oOyJarolmuecss WHBAJIUIbI OOCCIEUUBAIOTCS IEYATHBIMH W 3JICKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu (IIporpaMMbl, yueOHbIE MOCOOUsS JUIsi CaMOCTOSITENbHONW PadOThl U T.A.) B ¢opmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS HHPOPMALIUH:

1) 175t MHBAJHMIIOB M JIMIL] C OTPAHWUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBSI 10 3PEHHIO:

- MJIS cJembIX: 33aJaHMs JUIS BBINIOJHEHHS HA CEMUHApaX M MPAKTHYECKUX 3aHATHSIX
odopmisitoTest penbedHO-TOUeUHBbIM mpudToM Bpaiinsg wim B BHIE 3JIEKTPOHHOTO JOKYMEHTa,
JIOCTYITHOTO C MIOMOIIBIO KOMITBIOTEPA CO CIIEIUATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM ISt
CJIENbIX, JMOO 3auUTHIBAIOTCS ACCHUCTEHTOM; NMUCbMEHHBIE 3aJaHUs BBIMOJHAIOTCS Ha Oymare
penbedHO-TOUeUHBbIM HIpupTOM bpaiing winm Ha KOMIBIOTEpE €O CHELHATU3HMPOBAHHBIM
IpOrpaMMHBIM OOecrieueHHeM ISl ClenbIX 00 14 HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00yUYaromUMCs
JUI  BBITIOJIHEHUS 3a/laHUsl TIPH  HEOOXOIUMOCTH IPEIOCTABISIETCS KOMIUIEKT ITHChMEHHBIX
NPUHAISKHOCTEH 1 Oymara Juisi muchMa penbeHO-ToueuHbIM mpudToM bpaiins, koMmbeloTep co
CTHEeHATH3UPOBAHHBIM MIPOTPAMMHBIM 00ECTICUCHHEM IS CIIETIBIX;

- U1l CJ1a00BUASIIUX: 00eCTIeunBaeTCs MHINBUAYyaIbHOE pABHOMEPHOE OCBEIIICHHE HE MEHEE
300 mrokc; oOywaromumcsl 7Sl BBINOJIHEHMs 3aJaHUs NPU HEOOXOAMMOCTH IPEIOCTaBISAETCS
YBEJIMYMBAIOLIEEe YCTPOWCTBO; BO3MOXKHO TaK)Xe HCIOJIb30BaHWE COOCTBEHHBIX YBEITMYMBAOLIMX
YCTPOMCTB; 3a/laHus JUIsl BBIMIOJIHEHUS 3a1aHUI 0(OPMIISIOTCS YBEJIIMYEHHBIM HIPUPTOM;

2) 7St UHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI IO CJIYXY:

- IJs TIYXHX M cJ1a00CJabIIAmMX: O0eCleyrBaeTcs Halu4yhe 3BYKOYCHIIMBAIOIIEH
anmaparypbl KOJUIEKTUBHOTO TIOJIH30BaHUS, IIPH HEOOXOAUMOCTH O0YJAIONUMCS MTPEIOCTABISICTCS
3BYKOYCHJIMBAIOIIAsl arliaparypa WHINBHAYAJILHOTO TIOJB30BAHUS; IPEIOCTABISIOTCS YCIYyTH
CYpIIOTIEPEBOTUNKA;

- I CJeNOTJIyXMX JOMYyCKaeTCsl MPHCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepeBOAUMKA (IOMUMO TpPeOOBAHUHM, BBIMOJHAEMBIX COOTBETCTBEHHO JUIS CIEMBIX U
TIIyXUX);

3) ISt UL © TSDKENBIMU HAapyIIEHUSIMUA PEUH, TIYXUX, CIa00CIBIIIANINX JEKIIUH U CEMUHAPHI,
POBOJUMBIE B YCTHOM (hopMe, MPOBOAATCS B MUCEMEHHOH (popme;

4) s WUHBAIMAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS, HMEIOLIHUX
HApPYIIEHHS] ONMOPHO-IBUTATEILHOIO anmapara:



- ISl JIMI C HAPYIICHUSIMHA OIOPHO-IBUTATEIBHOTO armapaTa, HapyIICHUSIMH BUTATECIbHBIX
(GyHKUIMH BEpXHUX KOHEYHOCTEH MM OTCYTCTBHEM BEPXHHMX KOHEYHOCTEW: MUCHMEHHBIC 3aaHUs
BBITIIOJHAKOTCA Ha KOMIIBIOTCPE CO CHCHUAIIM3UPOBAHHBIM HPOIrpaMMHBIM o0ecrieueHueM WU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BHITIOJHEHHE 3a/IaHUl (TECTOB, KOHTPOJIbHBIX PaboT), TPOBOAMMBIE
B MUCBbMEHHOU (hopMe, IPOBOAATCS B YCTHOU hopMe MyTeM orpoca, 6ecebl ¢ 00ydaronumcs.

9. YueoHo-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUNIHHbI
a) OCHOBHAS JIUTEpaTypa

1.A.M. Kyrenos, T.. bonnapeBa, M.I'. bepenrapren. O6mas xumuueckas Texnoiorus. M.: MKI]
«AxkanemkauTay. 2007.-524c. Umeercs B bubanoreke.

2. B.I1. Konnaypos, B.1. Anekcanpos, A.B. ApremoB. O0mias XuMHU4ecKast TEXHOJIOTHsI. M.:
Axanemus. 2005.- 328c. Mimeercs Ha kadenpe.

3.B.W. UrnarenkoB, B.C. beckos. [Tpumepsl 1 3a1auu 110 00IIeH XUMHUECKOM TEXHOJIOTHH. M.:
UK «Axagemkuaura». 2006.-195c.

4. TumodeeB B.C., Cepadumon JI.A., Tumomenko A.B., [IpuHIHMOBI TEXHOJIOTMH OCHOBHOIO
OpPraHUYeCcKOTO U HEPTEXMMHUYECKOTO CHHTe3a: Yuebd. mocodue s BY3o08: Uzn.3, mepep. u gom.
WsnarensctBo: Briciag mikoia, 2010r. MiMeeTca B OuOIHOTEKE.

5.Kyrenos A.M. bonnapesa T.H. bepenrapren M.I'. O0mas xumudeckast TEXHOJIOTH: Yueb. uis
TEXH BY30B. - M: Bricui. mk. 1985-448c.

6.Amemun A.I'. Manaxos A.U. 3y6osa W.E. 3aiitieB B.H. O6mas xumuyeckas rexunonorus. [log pex.
npodeccopa Amenuna. A. I'.- M.: Xumus. 1977-400c.

7.Craguukuii I'.B. Poguono A.W. Dkonorus: YueOH. mocoOue Juisi XUMHKa-TexHosora By3os.-M.:
Beicm. mk. 1988-272c.

8JIesenmmte O. UmkeHepHoe opopMiteHre XUMAYECKHX MTporieccoB. -Xumust. 1969-624c¢.
9.KadapoB B.B. Meronsl KnOEpHETHKH B XUMHH W XHMHUYECKOH TexHomorud. M3manme 3-e,
nepepaboTaHHoe U gonojHeHHoe. — M.: Xumus. 1976-496c¢.

10.006mue OCHOBBI XMMHYECKOW TEXHONOTHH. Pa3paboTka M MPOEKTHPOBAHUE TEXHOJOTHMYECKHX
nporeccoB. [lox pea. mpodeccopa bpermmnaiinepa C. JI. -M.: Xumus. 1977-483c.

11.PacueTsl XMMHUKO-TEXHONIOTHYeckuX mporeccoB. [loa pea. mpodeccopa Myxienosa WU.U. -

JI.: Xumus. 1982-242c.

12 Maymxwa .M. Anenscon CB. Bummnskoa T.I1. TexHom0THs HEPTEXUMUIECKOTO CHHTE3A.
4.1-M.: Xumus. 1973-448c.

9.4. MeToau4yeckue yKa3aHHusl MO OCBOCHUIO JUCHMILIMHBbI «QO0IAasg XUMUYeCKasi
TeXHOJIOTus » npuBeaeHsl B [lpuioxenue 1.

10. MaTepuajbHO-TeXHUYECKOE 00ecnevyeHue JUCHUTLIUHBI

1. JlaGoparopusi Ui MPOBENEHUS CHHTE30B IO OPraHMYEeCKOMY CHHTE3Y M aHajiM3a KauecTBa
He(PTENPOAYKTOB U MPOAYKTOB HEPTEXUMUYECKOTO U OPTraHUYECKOI0 CUHTE3a.

2. Knacc ¢ nepcoHanbHBIMU KOMITBIOTEPAMHU JJIS1 TPOBEAEHUS TPAKTUUYECKUX PACUETOB IO JAHHBIM,
MOJIyYEHHBIM B X0/I€ JJa0OpAaTOPHBIX pabOT U UX OPOPMIICHHUS.



IIpunoxenne 1
MeToanyeckue yKazaHusi 10 OCBOCHHIO JUCHMILIMHBI

«O0omasg xuMHUYeCKAsH TEXHOJIOTHS»

1. MeToanueckue ykazaHus JJIs1 00y4AIOMIMXCS M0 MJIAHUPOBAHUIO U
OpraHu3alnMy BpeMeHH, He00X0IMMOro0 1JIsl 0CBOEHHU S THCUMIIJIMHBI.
N3ydeHne pekoMeHyeTcs HauaTh C 03HAKOMJICHHS ¢ paboyeil mporpaMmoil JUCIUILTUHBL,
ee CTIPYKTypoll M coJepXaHueM pa3zienoB (Moxyneil), (oHIOM OLIEHOYHBIX CpEJCTB,
03HAKOMUTHCS ¢ yUeOHO-METOIMYECKUM M HHPOPMAIIMOHHBIM 00eCTIeYeHUEM JIUCIUTUIHHBI.

Jucunmmna «O0umas XuMuyecKasi TEXHOJOTUs» cOCTOUT U3 11  CBSI3aHHBIX MEXIY
co0o1o TeM, oOecrieurBarOLINX [TOCIEA0BATEIbHOE U3YUEHNE MaTepUaa.
OOyuenue 1o gucuuIUIMHe «O0mAas XuMHYecKasi TeXHOJIOTUS» OCYLIECTBISETCS B
cienyromux hopmax:

1. AynutopHble 3aHATHS (JICKIMH, TPAKTUYCCKHE/CEMUHAPCKHE 3aHSITHUS).

2. CamocrosiTenbHast padoTa CTyZeHTa (IOAr0TOBKA K JICKIHSM, IIPAKTHYECKUM 3aHATHUSM,
pedeparaM 1 UHBIM (pOpMaM MUCBMEHHBIX PaOOT, BBINOJIHEHHE aHAIN3a KEHCOB, MHIUBUAYaJIbHAs
KOHCYJIbTAIIMs C MIPENOoJaBaTeNIEM).

3. NutepakTuBHBIE (GOPMBI NPOBEACHUS 3aHATUN (KOJJIOKBUYM, JEKLUS-TUCKYCCHS,
IpYNIOBOE pelIeHne Keiica u Ap. GopMBl).

VYueOHblil MaTepuan CTPYKTYpUPOBAaH W M3y4YCHHME JAMCLUIUIMHBI IPOU3BOAUTCS B
TEMaTUYEeCKON TMOCIeA0BaTeIbHOCTH. KakaoMy HpPaKTHYECKOMY W CEMHHAPCKOMY 3aHATHIO U
CaMOCTOSITEJIbHOMY U3yYEHHIO MaTepHaja IpeAecTBYeT JIeKIUs 10 JaHHOH Teme. O0yyJaronuecs
CaMOCTOSITENTFHO TPOBOJAT MPEIBAPUTEIBHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE H
TBOPYECKOE Y4acTHe B 00CYKJIEHUH TEOPETUUECKUX BOIIPOCOB, pa3dbope MpoOIeMHBIX CUTYaAIUH 1
MOWCKOB IyTeH WX pemeHus. MHorue mpoOiaemMbl, H3ydaeMble B Kypce, HOCSAT JAUCKYCCHOHHBIN
XapakTep, 4To IMpeanosaraeT WHTEPaKTUBHBINA XapaKTep MPOBEAEHUS 3aHATHHA Ha KOHKPETHBIX
pUMepax.

Onucanue nociae0BaTeIbHOCTH AEUCTBHHM 00yyaromerocs:

[Ipn w3ydeHMn Kypca cliefyeT BHHMATEIBHO CIYIIATh M KOHCIIEKTHPOBAaTh MaTephal,
U3JaraeMblii Ha ayAUTOPHBIX 3aHATHAX. [ ero MOHMMaHUS M KaueCTBEHHOI'O YCBOCHMS
PEKOMEHIYEeTCsl CIIeNYIOIIast TOCIIEN0BATEIbHOCTD ACUCTBUN:

1. Ilocne okoHYaHUS Y4eOHBIX 3aHATUH JUISL 3aKpelyieHHs Marepuaia HpOCMOTpPETh U
00IyMaTh TEKCT JIEKIIMH, IPOCTYIIaHHOW CEro/iHs, pa3o0paTh paccMOTpeHHbIe mpumepsl (10 — 15
MUHYT).

2. IIpn moAroTOBKE K JIEKIIUH CIETYIOMIETO THS MOBTOPHTH TEKCT MPEIBbITYIIeH JIEKIINH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieayroras Tema (10 - 15 munyT).

3. B teuenue Henmenu BeIOpaTh BpeMs JUIS pabOTHI C JIMTEepaTypoi B OmOmmoteke (mo 1

qacy).

4. HpI/I INOAIrOTOBKE K HD&KTI/I‘-IGCKOMV/ CCMHUHAPCKOMY 3aHATUIO IMOBTOPHUTH OCHOBHBIC
MOHATHSI 110 TEME, U3YyUUTh IIPUMEpPHL. Pelias KOHKpETHYI0 CUTYalUIO, - IPEABAPUTEIBHO MTOHSATH,
KaKoW TeopeTHUeCKUi MaTepual Hy)KHO UCTI0Jb30BaTh. HaMeTuTh miiaH pemeHus, monpoodosars Ha
€r0 OCHOBE PEINTH | - 2 MPAKTUYECKUE CUTYALUH.

2. Metoauyeckue yka3anus 1o padore 00y4aromuxcs BO BpeMs IPOBeeHH s JIeKIHii.

Jlekuuu J@al0T  OOy4alOIIMMCS CHUCTEMAaTU3UPOBAaHHBIE 3HAHUSA 10 JAMCLUUIUIMHE,
KOHIOCHTPUPYIOT MX BHHUMAHHUEC Ha Hanbollee CIIOKHBIX U BaKHBIX BOITpOCax. HeKHI/II/I 0OBIYHO
M3JIaraloTcs B TPAAULIMOHHOM WM B IPOOJIEMHOM cTuJjIe. J[JIst CTYZA€HTOB B OOJBIIMHCTBE CIy4yaes
B mpoOsemMHOM cTmie. [IpoOGneMHBI CTHJIP TIO3BOJSET CTUMYJIHPOBATH  AKTHUBHYIO
MO3HABATENIbHYIO JIEATENBHOCTh OOYUYaIOIIMXCS M HMX HHTEpeC K AUCHUILIUHE, (OopMHUPOBaATH
TBOPYECKOE MBIIIJIEHHE, IPUOEraTh K IPOTUBOIIOCTABICHUAM U CPAaBHEHMSIM, JeaaTh 0000IIeHus,
aKTUBU3UPOBATh BHUMaHUE 00YUYaAIOMIMXCS TyTEM MTOCTAaHOBKH MPOOIEMHBIX BOIPOCOB, MOOIIPSThH
JMCKYCCHIO.



Bo Bpems NEKIMOHHBIX 3aHATUN PEKOMEHIYETCsl BECTH KOHCIEKTHPOBAHUE Y4eOHOro
MaTepuaia, o0pamarb BHUMaHue Ha (POPMYIMPOBKHU U KATETOPUH, PACKPBIBAIOLINE CYTh TOTO MIIH
MHOTO SIBJIEHUS, WJIN IIPOLECCOB, BBIBOJIbI U IPAKTUUYECKUE PEKOMEHIALINH.

KoHcnekr nekuuu yyiiie noapasaensTh Ha IYHKTbI, COOII01as KPACHYIO CTPOKY. DTOMY B
OomplIOW cTenmeHH OyayT CcrmocoOCTBOBATH BOMPOCHI IUIaHA  JICKIUH, HPEAJIOKEHHbIC
npenonaBatensam. Crenyer oOpaiiare BHUMaHME Ha AaKLEHTBHI, BBIBOJbI, KOTOpPbIE J€JaeT
IperoiaBaTeNb, OTMEYasi HanboJIee BaKHBIE MOMEHTHI B JIEKIIMOHHOM MaTepuaie 3aMeYaHUsIMU
«BAXKHO», «XOPOLIO 3allOMHUTH» M T.I. MOXHO JenaTh 3TO M C IOMOIIBIO Pa3HOLBETHBIX
MapKepOB WIH pyUeK, NOTUEPKHUBAsi TEPMUHBI U ONIPEACICHUS.

Lenecoobpa3Ho pa3zpaboTaTh COOCTBEHHYIO CHCTEMY COKpalleHHi, aOOpeBuaryp wu
cuMBOJIOoB. OJHaKo Ipu JanpHeimeidl paboTe ¢ KOHCHEKTOM CHMBOJBI JIydllle 3aMEHMThb
OOBIYHBIMH CJIOBAaMH JUIsl OBICTPOTO 3PUTEIILHOTO BOCIIPHUATHS TEKCTA.

PaboTast Hajg KOHCHEKTOM JIEKLMH, HEOOXOJMMO MCIIOJb30BaThb HE TOJIBKO OCHOBHYIO
JIUTEpaTypy, HO U Ty JIUTEPATYPY, KOTOPYIO IONOJHUTEIBHO PEKOMEHJOBaI IPENOAaBaTelb.
VimeHHO Takasi cepbe3Hasi, KpONOTIUBas padoTa ¢ JIEKIIMOHHBIM MaTepHaloM MO3BOJIUT IITyOOKO
OBJIAJIETh TEOPETUUECKUM MaTEPUAIIOM.

Tematuka nekuuil faercs B paboueit mporpamme JTUCIMITINHBI.

3. Metoanueckue YKa3aHus o0yuarmumcest 1o MOATOTOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHATHSIM.

Ha pnpakTuyecknx/CeMUHAPCKUX 3aHATUSAX TPUBETCTBYETCS AKTUBHOE YYacTHE B
00CYXJIeHUM KOHKPETHBIX CUTYyallUH, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HAXOIUTh
Hanbonee d((EeKTUBHBIE pEIICHUS TIOCTABICHHBIX NPOOJIEM, YMETh HAXOAWUThH IIOJIE3HBIH
JOTIOJIHATEIbHBIIMATEPHAT 110 TEMATUKE CEMUHAPCKUX 3aHITHH.

CryneHTy peKOMEH1yeTCsl CaeAyIolasi cxeMa MOArOTOBKY K CEMHUHAPCKOMY 3aHSATHUIO:

1. O3HakomIIeHHE € TJIAHOM NPAKTHYECKOr0o/CEMUHAPCKOTO 3aHATHUS, KOTOPBIH OTpa)xaer
COAECPIKAHUETIPEITIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCHEKT JIEKIINA;

3. IIpounTaTh OCHOBHYIO H JOMOTHHUTEIBHYIO JTUTEPATYPY.

B mporecce moAroToBKM K MPAaKTHMYECKUM 3aHATHAM, HEOOXOAMMO OOpaTHTh ocoboe
BHUMAHHE HA CAMOCTOSITEJIbHOE M3YYEHHE PEKOMEHJOBAHHOW nuTeparypsl. [Ipu Bceil mosHOTE
KOHCIIEKTUPOBAaHUS JIEKIUM B HEW HEBO3MOXKHO M3JI0KHUTh BECh MaTepHal M3-3a JIMMUTA
ayTUTOpHBIX 4acoB. [loaToMy camocrositenbHas paboTa ¢ yueOHUKAMHU, yUeOHBIMU TOCOOUSIMH,
Hay4YHOU, CIIPaBOYHOM JIMTEpaTypoH, MaTepHaJlaMM IEpUOIMYECKMX wu3fgaHuil u lHrepHera
sBigercs Hanbonee 3(p(HEKTUBHBIM METOJOM IOJIyYE€HHUS JOMOJHUTENbHBIX 3HAHWM, MO3BOJIAET
3HAYUTENbHO AaKTMBM3MPOBATh IMpoOIlecC OBIaJACHUS HHpopmanuei, crnocoOcTByeT Ooiee
ryOOKOMY YCBOGHMIO HM3y4aeMOro wmatepuana, (OpMHpyeT Yy CTYJIEHTOB OTHOIIEHUE K
KOHKpeTHOM npobieme. Bce HOBbIE MOHATHS MO U3yyaeMoil TeMe He0OXOAUMO BBIyYUTh HAU3yCTh
1 BHECTH B IJ10CCapUid, KOTOPBIN 11€1€c000pa3HO BECTU C CaMOT'0 Hayvaja U3y4yeHHs Kypca;

4. OTBETUTH Ha BONIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHATHS;

5. BBINOTHUTH JOMAIlIHEE 3aJaHHE;

6. [IpopaboTaTh TeCTOBBIE 3aJaHUsI U 33/1a4H;

7. Ilpu 3aTpyaHeHusX chopMyJIMpOBaTh BOIPOCH! K IIPENOAABATEIIO.

Pesynprar Takoil pabOTHl JOJDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYyJIEHTa CBOOOIHO
OTBETUTH HA TEOPETUUYECKUE BOMPOCH! MPAKTUKYMa, BBICTYNAaTh U y4acTBOBaTh B KOJIJIEKTUBHOM
O6CY)K}I€HI/IH BOITPOCOB I/ISleaeMOfI TEMBI, IPAaBUJIBHO BBITIOJIHATD NPAKTHUYCCKUC 3aJaHU W UHBIC
3aJJaHMs, KOTOpPBIE AAt0TCS B (POHJIE OLIEHOUHBIX CPEJICTB AUCIUIITUHBI.

4. MeTtoauyeckue yKa3aHusi 00y4alomMMCs IO OPraHU3alUM CAMOCTOSITEJIbHOI
padoThbI.
[lens opraHm3anuu CaMOCTOATEIBLHON pabOTHl MO JUCHHIUIMHE «O0IIasi XHMHYeCKasi

TeXHOJIOTUS» - 3TO yrIyOJeHHe M pacuIMpeHHe 3HaHUM B 001acTH ocBOeHUs Kypca «Oomas
XMMHYeCKas TeXHOJO0rusi»;, (OpMUpOBAaHHE HaBbIKA M HWHTEpeca K CaMOCTOATEIbHOM




IM03HABaTEILHOM JACATCIIBHOCTH.

CamocrosarenbHass paboTa OOy4yarOIIMXCs SBIAETCS Ba)KHEHIIMM BUIOM OCBOCHMS
COJZIepKaHUSl TUCIUILINHBI, MOJTOTOBKH K MPAKTUYECKUM 3aHSATHSAM M K KOHTPOJILHOW paboTe.
Croma XKe OTHOCATCS M CaMOCTOSITENIbHOE YIJyOJIGHHOE H3y4e€HUE TeM JUCLUIUIUHBI.
CamocrosaTrenbHas padoTa MpEACTaBIIET COOOW MOCTOSIHHO JACHCTBYIOUIYIO CHCTEMY, OCHOBY
00pa30BaTENBHOIO MPOLecca U HOCUT MCCIIEI0BATENbCKUM XapaKTep, YTO MOCIYKUT B OyaylieM
OCHOBAHMEM JUIsI HANMCAHUS BBITYCKHOH KBIM(UKAMOHHONW pPAa0OThI, MPAKTHYECKOTO
IIPUMEHEHHUS [TOJIyYEHHBIX 3HAaHUU.

Opranu3anus CaMOCTOSATENBHOM paboThl 00Yy4aromUXCs OPUEHTHUPYETCS Ha AKTHBHBIC
METO/bl OBJIQJICHUS 3HAHUSMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Iepexoj OT IMOTOYHOIO K
WH/IMBUyIM3UPOBAHHOMY OOYUEHUIO, C YUETOM MOTPEOHOCTEN 1 BOZMOKHOCTEH JIMYHOCTH.

[IpaBunbHasg opraHu3anus CaMOCTOSATENBHBIX YYEOHBIX 3aHATHM, UX CHUCTEMATUYHOCTb,
1esnecoodpa3Hoe IIaHUPOBaHKWE PabOYEero BPEMEHU MO3BOJISIET CTYACHTAM Pa3BUBATh YMEHUS H
HaBBIKM B YCBOCHUU U CUCTEMAaTHU3allU1 IPUOOpETaeMbIX 3HAHUM, 00ecrieunBaTh BBICOKHM YPOBEHb
YCIIEBaEMOCTH B IEPHO 00Yy4EHUS, TOYIUTh HABBIKHU ITOBBIIICHHUS TPOPECCHOHATBHOTO YPOBHSI.

[TonroToBka K MPakTMYECKOMY 3aHATUIO BKJIIOYAET, KpOME NPOpPabOTKH KOHCIIEKTa U
MIpe3eHTAlMH JIEKIUH, TIOMCK JINTEPATYphl (110 PEKOMEHAOBAHHBIM CIIUCKAM U CAMOCTOATEIBHO),
MOJIFOTOBKY 3aroTOBOK JJIsi BBICTYIUICHMH IO BOIPOCAaM, BBIHOCHUMBIM JIsi OOCYKIEHHS 110
KOHKpETHO! TeMe. Takue 3aroTOBKM MOTYT BKITIOYATh IIUTATHI, (PAKTHI, COMTOCTABICHUEPA3TNIHBIX
no3uLMH, cobcTBeHHbIe MbIcau. Eciu mpobiema 3amHTepecoBana 00y4aroIlerocs,0H MOXET
MOJITOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha MPAKTHYECKOM 3aHATHH. [IpakTniyeckoe3ansTue -
3TO, MPEXKIE BCEro, IUCKycCUs, 0OCY)XIEHHE KOHKPETHOW CHTyallud, TO €CTh MpEAIoJaraer
YMEHHE BHUMATEJbHO CIylIaThb WIEHOB MajoOW TpYIIbl U MOJEpaTopa, a TAaKXKe CTaparbes
BbICKa3aTh CBO€ MHEHHUE, BbICKA3bIBaTh COOCTBEHHbBIC UEU U MPEUIOKEHUS, YTOUHATbH 33/1aBaTh
BOTIPOCHI KOJIJIETaM 110 00CYKIEHHIO.

ITpu moAroTOBKE K KOHTPOJIBHON paboTe 00y4daroLIMiics JOKEH MOBTOPSTH NPOiIeHHBIH
MaTepual B CTPOrOM COOTBETCTBMM C y4eOHOH MpOrpaMMoid, MCHOIb3ys KOHCHEKT JIEKUUH U
JUTEpaTypy, peKOMEH0BaHHYIO MpenojaBaTeneM. [Ipn HeoOXoquMoCcTH MOXKHO 0OpaTHTHCS 3a
KOHCYJIbTallUeN U METOINYECKON ITOMOIIBIO K IIPENOAABATEIIIO.

CamocTosTenbHast paboTa peanu3yercs:

— HEMOCPEICTBEHHO B IPOLECCE AYAUTOPHBIX 3aHATHH - Ha JIEKLIUAX, NPAKTUYECKUX
3aHATHUSX;

— B KOHTaKTe C [IPeroiaBaTesieM BHE PaMOK paclyuCaHus - Ha KOHCYJIbTalUAX M0 y4eOHbIM
BOIIPOCAaM, B XOJI€ TBOPUYECKUX KOHTAKTOB, MPHU JUKBUIAIMH 33J0DKEHHOCTEN, IPU BBIITOJIHEHUT
VWHIVBUAYAJIBHBIX 3alaHUN U T.1.

— B Oubnmoreke, Aoma, Ha Kadeape MPU BHIOJIHEHUH OOYyYarONIUMCS YYEOHBIX U
MIPaKTUYECKUX 3a]a4.

Buner CPC
Pedepar
Joxnan
IIpe3enTannu
[TonroroBka K MPakTUYECKUM 3aHATHSIM.
VYyacTie B MEpONPUATHX: KOJUIOKBUYMAax, CEMHUHapax, KOH(epeHIusX,
00CYXICHUSIX | T. 1.

orwdPE

Tembl Ui caMOCTOSTENbHOM paboOTHl MpomMcaHbl B pabodeil mporpaMme JHCHUIUIMHBL
D GhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS O0YYaIOMIMMCS CaMOCTOSITEILHON pabOThI SBISAETCS
ANIEKTpOHHasE HMH(OpPMAIIMOHHO-00pa30oBaTeNbHasl Cpela YHHMBEPCHTETa, KOTopas oOecleyrBaeT
JOCTYN K Y4eOHBIM IJIaHaMm, pabo4yuM MporpaMMaM JUCHUIUIMH (MOZYJe), IpaKTHK, K U3AaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM
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/Mycaesa M.A/

/Maxmynosa JIIIL./

/Maromaesa M.A./



