Pabouas nporpamma qucuuidHbl (MoayJisi) «OQ0masi XuMmuyecKasi TEXHOJIOT U,
BKJIIOYas OlleHOYHbIE MATEPUAJIBI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

I'pynna komnereHuui Kateropusi komnereHumii Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[IpodeccronanpHbIC - IMIK-1. CmocobeH  OCYIIEeCTBISTh

9KOHOMHMUYECKWH aHaju3 M pacyer

HKOHOMMYECKHIX MoKazartemnei

JIeSITENIbHOCTH MPEIIPUATHSI

XMMHYECKOIl OTpaciu C  y4eToM
€CTECTBEHHO-HAay4HBIX ~ OCHOB U
ocobeHHocTE! TEXHOJIOTMUECKUX
MPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu-

1.2. KoMmneTeHIIUM W WHIAMKATOPbI WX JAOCTHXKEHHS, (OpMHPYeMbIX TUCHUILIAHOM
(MoyJsieM) B mpolecce 0CBOeHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
Conep:kaHue HHANKATOPA KOMIIETEHIHH
KOMIIETEHIINN | KOMIIETeHIINH
[K-1 IK-1.3 YyuteiBaeT MpU NMPOBEACHUM aHAJHN3a €CTECTBEHHO-HAy4HbBIE OCHOBBI U
0COOCHHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA B XUMUYECKOM
OTpaciu

1.3. Pe3yabTaThl 00y4yeHHs 1O AUCHUIIHHE (MOTYJIIO)
Heab n3ydyeHus1 IMCUMILTHHBI (MOYJIs1) — TIOJTYYCHHE 3HAHUM B 00JIaCTH peau3aiii XUMHKO-
TEXHOJIOTHYECKUX IPOIECCOB C YYETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEM MPOTEKAIOUINX
peakiuii, BbIOOpa ONTHUMAIBHBIX YCIOBHH pPEaTM3yeMbIX MPOIECCOB, BbIOOpa 3(PPeKTHBHBIX
peakTopoB, MPUOOPETEHHs] HAaBHIKOB B COCTaBJICHMM MaTEpUAbHBIX U TEIUIOBBIX OalaHCOB, B
pacuere MPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHUYECKOIO MOJICIMPOBAHMS, MOJYy4EHHUS
3HaHUHN B 00JIaCTH pa3pabOTKH SHEProcOeperammmnx XuMUKo-TexHogornueckux cuctem (XTC),
0€30TX0/IHBIX U MAJIOOTXOJHBIX TEXHOJOTHI Ha MPUMEPE COBPEMEHHBIX MPOU3BOICTB.
B pesynbraTe u3yueHuss AUCUUILIMHBI (MOIYIIs) 00YYarOIUNCs JOJIKEH
3HATh:
® OCHOBBI TEOPHH XUMUYECKHX IIPOILECCOB U PEAKTOPOB;
® METOJOJOTHIO HCCIIEIOBaHUS B3aUMOJCUCTBUS XUMUYECKHX IMPEBpAIlEHUN U SBICHUMN
MepeHoca Ha BCeX MaCIITa0HBIX YPOBHSAX;
e METOAMKY BbIOOpa peakTopa U pacuéra mpoliecca B HEM;
OCHOBHBIE PEaKIIMOHHbBIE MPOIIECCHl U PEAKTOPhl XUMUYECKOM U OUOTEXHOJIOTHY;
OCHOBHBIE MPUHIUIBI OPraHU3alUU XUMUYECKOTO MPOU3BOJACTBA, €0 HEPAPXUUECKYIO
CTPYKTYpPY, METOAbI OLIeHKU 3(h(HEeKTUBHOCTH MPOU3BOICTBA;
® OCHOBHBIE XUMHUYECKHE TIPOU3BOJCTBA;
yMeTh:
® paccuMTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKOTO MPOIIeCcca;
BBIOpATh PALMOHAILHYIO CXEMY MTPOU3BOJICTBA 3aJAHHOTO MTPOYKTA;
OIICHUThH TEXHOJOTHUECKYIO 2(PPEKTUBHOCTH MPOU3BOJICTBA;
BbIOpaTh A3PEKTUBHBII TUII peaKTopa;
MPOBECTU pacueT TEXHOJOTUYECKUX apaMeTpOB Ui 3a/IaHHOTO MPOoIlecca;
® OIpENeNHTh MapaMeTPhl HAWITYUIIEH OpraHu3aIiy MPoIecca B XUMUIECKOM PEaKTOPE;
BJIA/IETh:
e MeToAaMu aHanu3a dQGeKTUBHOCTU PAOOTHI XUMUYECKHX TPOU3BOJICTB;
e METOJaMH pacueTa W aHajdu3a IMpPOLEeCCOB B XUMHUYECKHX pPEaKTOpax, OMpeAeTeHUs
TEXHOJIOTUYECKHUX TOKa3aTeNeH;



® METOJAaMH BEIOOpA XMMHYECKHUX PEAKTOPOB.
2. O0beM, CTPYKTYpa U cOJepsKaHue JUCHUILITHHBI (MOTYJIs)
2.1. O6beM THCHUTLTUHBI (MOTYJIs1)

Buowt yueonoii pabomut Dopmul 00yuenusn
Ounasn
O01mast Tpya10eMKOCTh: 3a4ETHbIC eIMHUIIBI/9achl 5/180
KonrakTHas patora: 108
3aHsTHS JICKITMOHHOTO THIIA 36
3aHATHSA CEMUHAPCKOro TUMA 72
KoncyasTanmmumn 0
IIpome:KyTOYHAsI aTTeCTANHUS: DK3aMEH 36
CamocTositetbHas padora (CP) 36

2.2. Tempbl (pa3aesbl) TMCHUNIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmaM 00pa3oBaTeIbHOI JeATETbHOCTH
Ounasn popma odyuenus

Bujbl yue6Hoii padoThl (B 4acax)
KonTaktHas padora

Ne | HammeHoBanme TtemM
3anaTus

n/n | (pa3aeioB) 3aHATHS CEMHMHAPCKOIro TUIIA CP
JIEKIIHOHHOT0 THIA

JI Unble I13 C JIP Nnble

1. Xumuueckas 4 0 4 0 4 0 4
TEXHOJIOI'Ust u
XUMHYECKOEC
TPOU3BOJICTBO

2. Teopernueckue 6 0 6 0 6 0 6
OCHOBbBI XHMMHYCCKHX
HPOLIECCOB u
peaKkTopoB

3. XUMHUYecKoe 4 0 4 0 4 0 4
IPOM3BOJACTBO,  Kak
XHUMHKO-
TEXHOJIOTHYeCKast
cucrema (XTC)

4. [IpoMbinuieHHBIC 2 0 2 0 2 0 2
XUMHYECKHe
MIPOU3BOAICTBA
5. CoBpeMeHHbIe 2 0 2 0 2 0 2
TEH/CHLIIH B Pa3BUTHH
XUMHYECKON
TEXHOJIOTHUH
Ilpumeuanua:

JI — nmexmmu, 113 — mpaktrueckue 3amatusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xxanue TUCHUILTHHBI (MOAYJIfA), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jeiam)
BHIaM padoT

Conep:xaHue JEKIMOHHOT0 Kypca

Ne
u/n HaumeHoBanue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | Xumnueckas TEXHOJIOT S n | 1.1. OcHoBHBIE ONpe/ieJIeHUs H MOJI0KEeHHS.
XUMHYECKOE ITPOU3BOICTBO Xumnueckass TexHoaorus. QOOBEKT XHMMHUYECKOM TEXHOJIOIHH.

MexoTpacneBoil xapakTep XUMHUYECKOH TEXHONOruu. PazBurue
XMMHYECKHX TIPOU3BOACTB M XHMHYECKOW TexXHONoruu. Mecto
XMMHYECKOH TEXHOJNOTMH B MPOMBIIUICHHOH cdepe ¥ METOI0B
XMUMHYECKOH  TEXHOJIOTMH B HEXMMHYECKHX  OTPacisix
MpoMBIIUIeHHOCTH. CHCTEMHBIM aHanM3 CIOKHBIX CXEM H
B3aMMOJICHCTBUI 3JIEMEHTOB CXEMBl — IOHATHE U COAEPIKaHHUE
MeroAa. Dusuueckoe M MATEMATHYECKOE  MOJECIHUPOBAHUE,
OIPENICICHNE M OCHOBHBIC IOHATHSA, UX MECTO B HHXKEHEPHO-
XMMHYECKHX MCCIEIOBaHMAX M pa3paborkax. Mecto m 3HaueHHe




HATYpHOTO W BBIYHCIIUTEIHLHOIO 3KcrepuMeHTa. ConepkaHue H
3a/1auu ya4eOHOro Kypca.

1.2. Xumnueckoe nNpou3BoaAcTBO.

[ToHsATHE 0 XUMUYECKOM MPOU3BOACTBE. MHOTO(YHKIIMOHATBHOCTE
XUMHYECKOTO Tpou3BojacTBa. (OOmas CTPyKTypa XHUMHUYECKOTO
TPOU3BO/ICTBA. OCHOBHEIE MTOJICUCTEMBI XUMHYECKOTO
npon3BoACcTBa.  OCHOBHBIE  TEXHOJOIMYCCKHE  KOMITOHCHTHI
XUMHYECKOTO TIPOU3BOICTBA.

KauecTBeHHBIC H KOJHMYECTBCHHBIC TIOKA3aTEIH XHUMHUYECKOTO
MPOW3BOJICTBA! TEXHOJIOTHUYECKHE, SKOHOMHYECCKHE,
JKCIUTyaTaIlllOHHBIC, COIUAIBHBIC.

1.3. CbipbeBble pecypchbl, BOda M JHEPrusi B XHMHYECKOM

NPOU3BOJCTBE
Knaccudukanust cbIpbeBbIX PECYPCOB IO Pa3iHuHbIM MPU3HAKAM —
(bazoBomy COCTOSIHHIO, MPOUCXOXKICHHUIO, HCTOYHHKAM.

MuHepanbHoe chlpbe (pyIbl W TOJNE3HBIE  HCKOMaeMble),
OpraHM4ecKoe TMpPHPOAHOE ChIpbe (TOpPIOYME  HCKOMaeMble),
pacTUTENbHOE W JKUBOTHOE CHIPhE, BTOPUYHOE CBHIpE — HX
UCHOJNB30BAaHUE U MyTH mepepaboTku. OCHOBHBIE CIIOCOOBI
MePBUYHON 00pabOTKU ChIpbs (oOoraimieHue, O4UCTKA, TTOIIOTOBKA
K TpaHCIOPTUPOBKE M mepepadorke). [loHsTHe, CyImHOCTH U
NpUMEpHl YIIyOJeHUsl MCHONB30BAHUS ChIPhsS, KOMOWHUPOBaHUS
MPOU3BOJICTB U KOMILJIEKCHOM MepepadOTKH ChIPbSI.

3HaveHHe ¥ HMCIOJNB30BAHUE BOJBI B XMMUYECKHX MPOU3BOJICTBAX.
Hcrounnkn Boapl. TpeOoBaHHsS K TEXHOJOTMYECKOHW M OBITOBOM
Bojie. [IpoMblnuIeHHas! TOATOTOBKA BOJBI U METOJBI €€ OYHUCTKH OT
npumeceil. OCHOBHBIE METOJBI KOHTPOJISI KauecTBa  BOJIBL
DKOHOMHSI BOJOMNOTpPeONeHHs B NPOU3BOJCTBE. B0mooGopoTHbIE
CHCTEMBI.

Buapl ¥ MCTOYHHMKH SHEPTUM B XMMHYECKOH MPOMBIIIIEHHOCTH.
MacutaGp1 TOTpeOIeHUs U CIIOCOOB! YMEHBIIICHNS YHEPTETUYECKUX
3arpar. CyIIHOCTE M TIPUMEPHl pPEreHepalud M peKylepalyun
9HEPrUM.  DHEProTEXHONOTMYECKHEe  CHUCTeMBL.  Bropuunble
9HEPreTHYECKHE PECYPCHI.

Teoperuueckue
XMMHUYECKHX
peaxkTopoB

OCHOBBI

MIPOIIECCOB

nu

2.1. OcHoOBHBIE onpe/ieIeHUs U MOJIOKEHHUSI
Ou3NKO-XUMHYECKHE 3aKOHOMEPHOCTH XUMHUYECKUX MPeBpanIeHHit
—  CTEXHOMETPHYECKHE, TEPMOAMHAMHYECKHE, KHHETHYECKHUE.
[Noka3zaTeny XMMHYECKOTO IIPEBPAILECHHUS — CTEIEHb NPEBPaILEeHH,
BBIXOJI ~ MpPOAYKTa, HHTerpayibHas u  jauddepeHranbHas
CEJIEKTHBHOCTH, CKOPOCTH PEAKIMH U MIPEBPAILEeHNs PEarcHTOB.
2.2. XuMunyeckue npouecchl

Omnpenenenne. Kiaccudukanuss XUMHUYECKHUX MPOIECCOB  I10
Pa3JINYHBIM MPU3HAKAM — XUMHYECKAM (BUII XUMUYECKON peaKiuy,
TEPMOJMHAMUYECKUE XaPAKTEPUCTUKH, CXeMa IIPEBpAIleHHH) U
(ha30BBIM (YHCIIO U arperaTHoe cocTosHue as).

l'omorenHsIif XuUMUYecKuit mporuecc. OmnpeneneHne W MPUMEPHL.
BimsiHue XUMHYECKUX MPU3HAKOB M YCIOBHIT POTEKaHUS MpoLiecca
Ha ero nokasarend. CriocoObl HHTEHCH(UKATIN Y.

[onsATHe onTHMaNnbHBIX Temreparyp. ONTUMabHbIE TeMIIEPaTyphl
s 0OpaTHMBIX W HEOOpPAaTHMBIX 9K30- W J3HAOTEPMUYECKUX
peakuui.

lereporennsprii  (HEKaTaMUTUYECKUH) XUMHYCCKHH  IIPOILIECC.
Onpenenenne wu mnpumepsl. CIpykTypa Tipomecca W €ro
cocraBisrone (cragun). Habmiomaemasi CKOPOCTh XHUMHYECKOTO
mpeBpameHnst. OO6nacti  (peKUMBI) MPOTEKaHWS — IIpoIiecca,
JMMUTHPYFOLIAs CTaIHs.

I'ereporennsrii xuMudecknii porecc "ra3 (KHIKOCTh) - TBepIoe'.
O06ocHOBaHME, TIOCTPOCHHE U aHAIN3 MaTEMAaTHIECKOH MOJETIH JUIs
peakumii  TopeHmst (Mmoxmens  "ckumaromasicst  cdepa) H
TOMOXMMHYECKOH (MOJenb "¢ HEeB3aMMOJCHCTBYIOIIMM siipoM").
HaOmionaemast cKOpOCTh TpEBpaIIEHHs, BPEMsl NPEBpAILCHUS WU
MyTH WHTEHCU(UKAIMK ISl Pa3IWYHBIX 00JacTell NpOTEKaHWs
Tporecca.




I'eTeporeHHblif XUMUYECKHH ITporecc "ra3 (KUIKOCTD) - KHUAKOCTH".
OOocHOBaHME, TIOCTPOCHHE W AHAJIM3 MaTEeMaTWYeCKOH MOJIENH.
HaOmonaemast ckopocTh mpeBpalieHusi ¥ 0o0NacTd NpPOTEKaHUs
npouecca. [lyTm HMHTEHCHQUKAIUM JUIS Pa3iIMYHBIX PEXUMOB
porecca.

Katanutuueckuit  mpouecc.  Ompenenenue, — kiaccupuKanus,
npuMmepsl. ['eTeporeHHbIi KaTajiu3 Ha TBEPAOM KaTallH3aTope.
OO0ocHOBaHME, IIOCTPOSHUE U aHAIM3 MAaTEMaTUUECKOI MOAENU Ha
KaTaJINTUYECKOH TIOBEPXHOCTH M B ITOPUCTOM 3€PHE KaTallk3aTopa.
Habmronaemass CKOpOCTh IIpeBpallleHUs U 0OJacTH IPOTEKaHUSI
nporecca. CTerneHb HCIONB30BaHUS BHYTPEHHEW ITOBEPXHOCTH.
[Tyt nHTEHCHpUKAINY KaTATUTUIECKHUX IPOIIECCOB.

2.3. XuMHn4ecKue peakTopbl

OmnpeneneHne U Ha3HauYCHUE XMMHUYECKOTO peakTopa. PeakTophl B
XMUMHYECKHX U HEXMMHUUECKHX OTPacisiX MpoMbInuieHHOCcTH. O030p
TUIOB XHMHYECKHX PEAKTOPOB, HX CTPYKTYPHBIE 3JIEMEHTHI
(peakumoHHasi 30Ha, YCTpOMCTBa BBOAA W BBIBOZAA, CMEIICHUS,
pasleleHuss M paclIpeslielieHds  IOTOKOB,  TEIUIOOOMEHHBIE
9JIEMEHTHI), OCHOBHBIE TIPOLIECCHI U SIBICHHS B HUX.
Cucrematu3sanys NpoLeccoB B XUMUYECKOM PEaKTOpe 10 MacIuTady
X TIPOTCKaHMA: XUMHUYCCKasA pEaKliu#, XUMHYCCKUHN rnpounecc B
JJIEMEHTapHOM 00beMe, MPOLECCHl B PEAKLHUOHHOM DJIEMEHTE U B
peakTope B LEJIOM, UX B3aMMOCBS3b U HepapXHUecKasl CTPYKTypa
MaTeMaTUYeCKOM Mozenu mpouecca B peakrtope. I[Ipumepsl
MpONECCOB B Pa3/IMYHbIX BUAAX XUMHUYCCKHUX PCAKTOPOB.
Kraccudukanms npoieccoB B peakTopax 1o pa3inyHbIM IPU3HAKaM
- BUJI XMMHUYECKOTO MpOIIeCCca, OpraHu3alusi MOTOKOB PearcHTOB
(cxema JBM)KEHMSI PEreHTOB UEpE3 PEaKkTop, CTPYKTypa MOTOKOB B
PEaKIIMOHHOM 30HE), OPTaHU3aIMsl TEIUIOBBIX MOTOKOB (TEIUIOBOMN
PEeXUM, cXxema TeII000MeHa), CTAIIMOHAPHOCTH IIpoIiecca.
OO0ocHOBaHME U IIOCTPOEHNE MAaTEMAaTHUECKON MOJENH IIpoliecca B
peakTropax  paszIMYHOrO THIIA KaK CHCTEMbl  ypaBHEHHH
MaTepHaNibHOTO M TEIIOBOrO OalaHCOB HAa OCHOBE MAaHHBIX O
CTPYKTYpE IIOTOKa, XHMHYECKHX IIPEBPAIICHUAX, SBICHUAX
mepeHoca Tella W BEUeCTBA M HUX  B3aUMOJCHCTBHU.
Cucrematuzanus M KiIacCHQHUKAIMA MaTeMaTHYECKUX MOZeei
MPOLIECCOB B PEaKTOpax.

M3orepmuueckre mpoueccel B XMMUYECKOM peakrope. BiumsHue
CTPYKTYpBl TIOTOKa (MIEaJlbHO€ CMEIIeHHWE U BBITECHEHHE),
CTallMOHAPHOCTH Tporecca (IPOTOYHBIA M NEPUOTUYECKUIN),
IapaMeTpoB M YCIOBUHM IpOTEKaHWs IIpolecca (TemImeparypa,
KOHIEHTpAIWs, JaBJIeHNE, 00beM PEaKIIMOHHOH 30HBI, BpeMsl), BUza
XUMHYECKOH peaknuu (Tpoctass W CIOXHAsA, oOpatumas u
HeoOpaTtumas) ¥ ee MapamMeTpoB Ha NPOQUIU KOHIICHTPALUA U
MIOKA3aTeNH MPOIIECCa B PEakTope (CTENEeHb NMPEBPAINEHNUS, BBIXO
MIPOIYKTa, CEIEKTUBHOCTH INporiecca). OCHOBBI pacyera mporecca B
peaktope.  ComocraBienue 3(p(EeKTHBHOCTH  IMPOIECCOB B
peaKkTopax, OIMHUCHIBAEMBIX MOJAEISAMH HACAIFHOTO CMEIIEHHS H
BBITECHEHHSI.

Hemszorepmuueckne mporeccsl B XMMHYECKHX — PEaKTOpax.
Opranu3anysi TEIJIOBBIX IIOTOKOB U PEXHMOB B XHMHYECKHX
peakropax. Pacmpenenenue TteMmmepaTypbl, KOHUEHTpalUd H
CTENEHNW TIPEBpAIlICHUsI B PEAKTOPE B PEXHUMAX HICATFHOTO
CMEIICHUS W BBITECHEHHS, aJua0aTHIeCKOM H C TEINIOOOMEHOM.
CBs3p TemIepaTypsl U CTEIICHN MPEBPAIICHHUS B aJHa0aTHIeCKOM
nporecce. ComnocTaBieHNE ¢ H30TEPMUUECKUM PEXUMOM. UHcino u
YCTOWYMBOCTH CTAIlMOHAPHBIX PEXHMMOB B PEAKTOPaX HICATHHOTO
CMEIIICHS.

2.4. IIpoMbIlIIEeHHbIe XHMUYECKH e PeaKTOPbI

Ha KoHKpeTHBIX TmpuMepax MpPEAMETHO paccMaTpHUBAIOTCS
MIPOMBIIIUVICHHBIE ~ PEAKTOPBl Uil TIPOBEJCHHS TOMOTEHHBIX,
TeTePOreHHBIX M KaTAJUTHYECKHX TNPOILECCOB — THIIBI PEaKTOPOB,




KOHCTPYKTHUBHBIC XAPAKTCPUCTUKU U 0COOEHHOCTH pexKUMa,
00J1aCTH UCITONH30BaHMS.

XuMHIecKoe IpOMU3BOACTBO, KakK

XUMHUKO-TEXHOJIOTHYECKAA CUCTEMaA
(XTC)

3.1. Crpykrypa ¥ oOnMcaHue XMMHMKO-TEXHOJOTHYeCcKOoi
CHCTEMBI

XUMHYECKOEe  TIPOM3BOACTBO  KaK  XMMHKO-TEXHOJIOTHYECKas
cucteMa (XTC). Ilomstme cucremsr m XTC. CocraB XTC:
3JIEMEHTHI, CBS3H, MOACUCTEMBI. DiieMeHThl X TC, Kiaccupukarms
MO BHIY IIPOIECCOB U HAa3HAYEHHIO. TEeXHOJOrMYecKHe CBS3U
anemenToB XTC (morokm). IlocnmemoBaTenbHas, mNapajuieiabHAS,
pa3BeTBJICHHAs, IOCIEI0BaTENbHO-00BOIHAsT (Oaiinac), oOparHast
(peumKkin) TeXHOJOrUYECKHE CBSI3U. VIX CXeMBbI M Ha3HAYCHUE.

Omucanne XTC. Buael mopeneit XTC - ommcaTennHBIE H
rpadudeckue. OnmcaTenbHBIC MONCITH - XHMHYECKas cXeMa |
MaTeMaTH4yecKast MOJEINb. I'paduueckue MOJIEIHN -

(yHKIMOHANbHAs, TEXHOJIOTHYECKas, CTPYKTYpHass M JIpyrue
(ceumanpHple) cxembl. Ha3zHaueHne, IpUMEHEHHE U B3aMMOCBSI3b
Mojeneil.

3.2. Anamu3 XTC

ITonsTe, 3anaun u pesynpraTthl aHanu3a X1C - cocrosuue XTC,
MaTepUalIbHBI W TEeIJIOBOM OaslaHChl, MOKa3aTelld XUMUYECKOTO
MPOW3BOJICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aMMOCBA3aHHOCTb DPEXHMOB
AJIEMEHTOB, Pa3iM4yhe ONTHUMAJILHOCTH DJIEMEHTa OJUHOYHOTO U B
CUCTEME, YCTOWYUBOCTh U CYILIECTBOBAHHUE CTALIMOHAPHBIX PEXUMOB
U Jp.

MartepuaabHbIii U TCIJIOBOW OamaHChl. MeTOmuKa COCTaBICHUS U
pacuera MaTepHajgbHbBIX M TemIoBeix OamaHcoB XTC u ee
noacucteM. OCOOEHHOCTH pacyeTa 6aJaHCOB B CXEMaX C PEIHKIIOM.
®dopmbl nipencraBieHus 0anaHcoB (TaONUIIBL, JUATPAMMBI U JIp. ).
MatepuanbHelii 0anaHc 1711 MacCOOOMEHHBIX M PEaKIMOHHBIX
3JIEMEHTOB. Hcrnonb3oBaHue CTEXUOMETPHUYECKUX,
TEPMOJMHAMUYECKUX M MeX(a3HbIX 0anaHCOBBIX COOTHOIICHHH.
CreneHb UCIIOIB30BaHUS CHIPHEBBIX PECYPCOB.

OHTaNbIUIHBINA, >SHEPreTHYecKuii (IO TOMHOW JSHEeprum) u
skceprernueckuid  Oamancel u  KII[. Wx comocraBneHune u
ucrosnb3oBaHue B aHanuze X1C.

3.3. Cunre3 XTC

[onstue u 3amaun cuHTe3a XTC. OcCHOBHBIE 3Tambl pa3paboTKU
XTC. Ponp MaTeMaTHYECKUX U 3BPUCTHIECKUX METOIOB.
OcHoBHBbIe KOHUEeNMY Ipu cuHTe3e XTC: MomHoe UCIonb30BaHNue
CBIPBEBBIX M JHEPTETHYECKHX PECYpCOB, MUHMMU3ALUSI OTXOOB,
ONTHMAJIbHOE HCIONb30BaHUE ammapaTypsl. VX copepxkaHue u
cocoObl  peammzan. KoMOWHMpOBaHHBIE  TPOM3BOICTBA,
COBMEIIECHHBIE MPOLECCHl, BTOPHUYHBIE IHEPTETHUECKUE PECYPCHI,
SHEPrOTEXHOJIOTMIECKHEe CHCTeMBI, mepecTpamBaemble X TC,
3aMKHYTBIE, MaJlOOTXOJHbIE TIPOM3BOACTBA - HX IIOHATHS,
0COOEHHOCTH U IPUMEHEHHE.

OnHOpPOIHBIE TEXHOJIOTHYECKHUE CXEMBI: CHCTEMA PEKyIEPaTUBHOTO
TEII000MEHa, CHUCTEMa pa3/efiCHHus] MHOTOKOMIIOHEHTHOH CMECH,
cuctemMa peakTopoB. OCHOBBI IIOCTPOCHHS WX ONTHMAJIBHOM

CTPYKTYPHI

[IpoMbiiiuieHHBIE XUMHYECKHE
MPOU3BO/ICTBA

XVMUYECKHE TPOU3BONICTBA PACCMATPUBAIOTCA MPEIMETHO Kak
peanm3zanmysi  W3YYCHHBIX  TEOPETHYECKHMX  OCHOB  XHMHKO-
TEXHONOTHUECKUX TmporeccoB U XTC, KOHIENIWHA MOCTPOCHUS
Beicokod(extnBHOM XTC. OCHOBHOW AakIeHT Jenaercs Ha
(hM3UKO-XIIMHYIECCKHE OCHOBBI KOHIIEMIN T TTOCTPOCHHUS
TEXHOJIOTUYECKOW CXEMBI TPOM3BOACTBA W €ro  IOJCHCTEM.
[Ipom3BomcTBO CcepHOM  KHUCHOTHL.  IIpOM3BOACTBO aMMHaKa.
[Tpon3BoncTBO a30THOW KUCIOTHL. [IpOM3BOICTBO CTHPOIIA.

COBpeMeHHHe TCHACHIINH B
Pa3sBUTHHU XAMIYECKON TEXHOJIOTUH

TeKymee COCTOSIHHC XHMHYCCKOM MNPOMBIINIJICHHOCTH B MHUPEC U
TCHACHIIUN €C PA3BUTHSL. HGPCHGKTI/IBHBIG HUCTOYHHKU CbIPbA U
OHCPIrUu. KnaCTepmauI/m XAMUYICCKON MIPOMBIINUICHHOCTH.
COBMGHIGHHLIG IIPOLCCChI. I'ubkue u TNIEPECTPariBACMbIC




TCXHOJIOTHYCCKHEC  CXCMBI. HoBrle  XMMHKO-TEXHOJIOrHYECKHUE
IPpOHECChl U CIOCOOBI NOJTYUCHUSA TPOAYKTOB. Hanorexnomorus.

Conepmafme 3aHATHIl CEMUHAPCKOT0 THUIIA

w/n HaumeHoBaHnue TeM (pa3aesioB) Tun Coaep:xkanue 3aHSITHI CEMUHAPCKOI0 THUIA
1. | Xumudeckas TEXHOJIOTUS u 113 | IlokazaTtenu XHAMHKO-TEXHOJIOTMYECKOT O rporiecca.
XUMHMYECKOE ITPOU3BOJICTBO JIP | Crexuomerpuieckre 3aKOHOMEPHOCTH.
ITokazaTenn  XMMHKO-TEXHOJIOTMUYECKOrO0  Ipolecca.
TepMoarHaMU4ecKue 3aKOHOMEPHOCTH
2. | Teopernueckue ocHoBbl | II3 | Iloka3arenu XUMUKO-TEXHOJIOTH4ECKOr0 mporuecca.
XUMHYECKHUX MIPOLIECCOB u Kunetnueckue 3aKk0OHOMEPHOCTH.
peakTopoB PeaxTops! nneansHoro BeitecHenus (PIB) n uneanbHOro

cMmenreHus HerpepbiBHOro aeiicteus (PUC-n)

PeakTopbl HA€ambHOrO  CMENIEHHS  MEpUOJUYECKOro
nevictBust (PUC-mm). AnnabaTnyeckuii peakTop uaeaabHoOro
CMeEIICHHS

JIP | MopenupoBaHue U30TEPMHUUECKUX MPOLIECCOB B peakTOpax
W PEaKTOPHBIX CUCTEMax

AHanu3 mporecca «ra3-TBEPAOS» Ha MPUMEpPe OOXKHra
cynbduIa IMHKA

OKuCIeHNe TUOKCHUIA CEPhI

3. | Xumnueckoe mnpousBoiactBo, kak | I3 | Kackan peakropoB uaeanbHoro cmenienus (k-PYC-H)
XUMHUKO-TEXHOJIOTHYECKAsT CHCTEMa JIP Pasznoponnsie XTC. IlocnenoBarenbHoe U MapajielbHOE
(XTC) coequnenue PUC u PUC

DpaKIUOHHBIN PELMKIL

Marepuanbubiii 6ananc snementa XTC 6e3 XUMHYECKOTO

NpeBpaIIeHUs
MartepuanbHeiii 6amanc snemMeHTa XTC ¢ XUMHYECKHM
IpeBpalleHuEM
4. | IlpoMpIIITICHHBIE xumuueckue | [13 | Pacxogueie KO3(GHUUMEHTHI MO CHIPHIO, DJHEPIUU H
HPOU3BOJCTBA BCIIOMOTATEIbHBIM MaTepHaIaM
Martepuansnblii 6ananc XTC B nienom
JIP | Ananu3 XUMHUKO-TEXHOJIOIMYECKUX CUCTEM -
MPOU3BOJCTBO a30THOM KHUCJIOTEI
5. | CoBpemeHHBIE TEHACHIIUH B | II3 | Pacxomuple KOX((UIMEHTH 1O CHIPbIO, JHEPrHU U
Pa3BUTHHA XMMHUYECKON TEXHOJIOTUU JIP | BcnoMorarenbHbIM MaTepuajgam

Matepuansnslit 6amanc XTC B nienom
Copepxxanue caMOCTOATEIbHOM padoThl

iﬁl HaumeHoBaHme TeM (pa3/iesioB) Conep:xaHue caMoCTOSITeJIbHON PadoThI
1. | Xumudeckas TEXHOJIOTUs u | [loBropenne  nexkuuoHHoro  marepuana.  IloaroroBka — k
XMMHYECKOE MPOU3BOACTBO MIPAKTHUYECKUM 3aHATHIM U Ja00paTOpHBIM padoTaM
2. | Teoperuueckue ocHOBBI | [loBTOpeHne  nekumoHHoro  marepuaina.  llogroroBka  k
XMMHUYECKHX TIPOIIECCOB U | TPaKTUYECKHM 3aHSITUSM U Ja0OpaTOpHBIM paboram
pEaxKTopoB

3. | Xumuueckoe mpou3BoacTBO, Kak | [loBropeHue JIEKIITMOHHOT'O Marepuana. ITogroroBka K
XIMHKO-TEXHOJIOTHYECKAsl CHUCTEMa | MPAaKTUIECKUAM 3aHATHAM U 1abopaTopHBIM paboram

(XTO)

4. | IIpoMbITIIICHHBIE xumuueckue | IloBropeHne — nekuuMoHHOro — marepuana.  lloaroroBka K
TIPON3BOJICTBA MIPAaKTHYECKHUM 3aHITHSIM M Ja00paTOpHBIM paboTaM

5. | CoBpeMeHHbIE  TEHACHIHNU B | [loBTOpenne  nmekumoHHOro  Martepuaia.  llogroroBka K

Pa3BUTHH XUMHYIECKON TEXHOJIOTHH | MPAKTHIECCKUM 3aHATHIM U JJAOOpAaTOPHBIM paboTraM
3. OneHoYHble MaTepuadbl /sl TNPOBEJACHUS] TeKYLIero KOHTPOJISI YCIeBaeMOCTH M
NMPOMEKYTOYHOH ATTEeCTANMH 00y4a0IUXCS M0 JUCHUILTHHE (MOLYJII0)
[lo mucuunianHe (MOAYIO) MPEIyCMOTPEHBI CIEAYIOIME BHUAbI KOHTPOJIS KadyecTBa

OCBOEHHS:

® TEKYIIHMH KOHTPOJb YCIIEBAEMOCTH;

® [IPOMEKYTOUYHAS aTTeCTalUsl O0YJAIOUIUXCS M0 AUCLUILTUHE (MOIYIIIO).
3.1. OueHoyHble MaTepHaJbl JJIA NPOBedeHUs TeKyllell aTTecTalMH MO JAMCHUILIMHE
(MoayJ110)




Ne | KonTtposmpyemsbie TeMbl (pa3/ielibl) HaumeHoBaHHE OLICHOYHOI'0 CPEACTBA
n/n
1. | Xumudeckasi TEXHOJIOTHS M XUMHYECKOE MPOU3BOJICTBO YcTHBIN onpoc
2. | Teopernueckrie OCHOBBI ~ XMMHYECKHX TPOIECCOB U | YCTHBIN onpoc. KoHTponbHas paboTta
PEaKTOpoB
3. | XuMudeckoe TpOU3BOJACTBO, KaAK XMMHUKO-TEXHOJOTHUYECKas | Y CTHBIN onpoc. KoHTponbHas paboTa
cucrema (XTC)
4. | IIpoMBINIJICHHBIC XUMUYECKUE TIPOU3BOICTBA VYcraenii onpoc. KonTponsHas padora
5. | CoBpeMeHHBIC TCHICHIIMM B  Pa3BUTHH XHUMHYECKOH | YCTHBIH OIpoc
TEXHOJIOT MU

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN WHbIe MATEPHAJIbI, HEOOXOAMMBIE IS OLEHKH
3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA eATEJbHOCTH B MpoLecce TEKyLero KOHTPOJIs
yCIIeBAEMOCTH
YcrHbIii onpoc

1.
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16.

17.

18.

19.

20.

21.

CrexuoMeTpuueckue  3aKOHOMEPHOCTH  XHMMYECKHX  IPOILIECCOB. OcHoBHOE
CTEXHOMETPUYECKOE COOTHOIICHHUE.

[Tokazartenn  >PGEKTUBHOCTH  XUMHUKO-TEXHOJIOTHUYECKUX  mporeccoB.  CremneHb
MIpEBpAIICHUS.

[TokazaTenn XUMHKO-TEXHOJIOTMYECKUX MPOLECCOB. BbIX0 1 TpoayKTa.

[Tokazarenn XMMHKO-TEXHOJIOTMYECKUX IpolieccoB. HTerpanbHas u quddepeHnnaibHas
CEJIEKTUBHOCTb.

XHUMHU4YECcKasi TEPMOIMHAMUKA. Pac4€T KOHCTaHTBHI PAaBHOBECHSI.

XuMHU4YecKasi TEPMOJIMHAMHKA. Pac4€T paBHOBECHOM CTETIEHM NTPEBPALCHUSI.
X¥UMH4YecKasi TEPMOJIMHAMHKA. Pac4€T paBHOBECHOTO COCTaBa PEAKIIMOHHON CMECH.
XUMHYECKasi TEpPMOJAMHAMHUKA. 3aBUCUMOCTb KOHCTAHTHI PABHOBECUS OT TEMIIEPATYPBI.
XuMuYecKkass TepMOJMHAMKKa. MeToIbI CMEIEHNsT PaBHOBECHSI COIUIacCHO npuHuuny Jle-
[[Tatense — bpayna.

. Xumuyeckas KuHeTuka. KuneTrka npocTbix HeOOpaTUMBIX U 0OpaTUMBIX peakLui.
11.

Xumnueckass KuHeTHka. KuHETHMKa CIIOKHBIX MNapayIeNIbHBIX U I0CJIEA0BATENbHBIX
peaKIui.

XuMHuecKasi KHHETHKa. 3aBUCUMOCTb KOHCTaHTbl CKOPOCTHM XMMHYECKOH peakuuu OT
TeMIIepaTyphl.

3aBUCUMOCTh CKOPOCTH OOpaTMMOM peakuuu OT TEeMIEpaTypbl B 3aBUCUMOCTH OT
TeII0BOTO 3¢ deKTa mpoiecca.

Mogenu mpouecca «ra3-TBEPAOE» «CHKUMAIOIIEEC SAPO» U «CKUMaromascs chepar.
Onucanue npouecca. [Ipumepsl XUMUYECKUX PEAKIUN.

[onsitne «wimmuTHUpyromen craguu». ObgacTu NpoTEeKaHUs Mpolecca «ra3-TBEPAOE» B
3aBHCUMOCTH OT JJUMHUTUPYIOILEH CTaHH.

[Iporekanue mpouecca «cxxumaromasics chepa» B auddysunonnoit obmactu. IIpoduns
KOHIIEHTpauuii ra3oobpazHoro peareHta B aup¢y3uoHHOM oOmactu. Meroasl
nHTeHcUUKauu npoiecca B 1udpdy3HOHHON 00IacTH.

[IpoTexanue mnporecca «CxuMmaromascs cdepa» B KuHeTHueckoi oOmactu. I[Ipoduib
KOHIIEHTpalui ra3oo0pa3HOro peareHTa B KHHETHUYECKOM obsacTu. MeTtosl
MHTEHCU(UKAIIH [Tpoliecca B KHHETUYECKON 001acTH.

IIpoTekanue mporecca «CxKHUMaoLieecs Aapo» B BHeIHeIU(pPy3MOHHONH OO0JIaCTH.
IIpodunp KoHIEHTpauui Ta3000pa3HOTO peareHTa B BHeUIHeIU(PHY3MOHHON OOJIACTH.
Mertoab! HHTeHCU(PUKALUK Mpoliecca B BHeIHeAn G dy3uoHHOI 06nacTu.

[IpoTekanue mpolecca «CKHUMaroUieecs sApo» B BHYTpUAU(D(Y3MOHHOM 0O0JIaCTH.
IIpodunp KoHUEHTpalMii ra3000pa3HOro peareHTa B BHYTpUAM(D(Y3HOHHOHN 00sacTH.
Mertoap! HHTEHCU(UKALIUK TTpoLiecca B BHYTpUAN(DDY3HOHHON 00I1acTH.

[IpoTekanue mpolecca «CKUMaromeecs sIpo» B KHHeTHUecKod obmactu. IIpoduns
KOHIIGHTpallMii ra3oo0pa3sHOro peareHTa B KHHETHYECKOM obmactu. MeTosl
MHTEHCU(UKAIIH [Tpoliecca B KHHETUYECKON 00IacTH.

Anmapartsl JUIsl IPOBEJCHUS POLIecca «ra3-TBEPIOEN.
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Konctpykius amnmapara ¢ ceBI00KUKEHHBIM CIIOEM.

Oxwucnenne quokcuaa cepbl. Onucanue mpouecca ¢ TOYKU 3peHus PU3NUECKOd XUMUH.
MeTtopl cMelleHrs PAaBHOBECHSI B PEAKIIUN OKUCIICHHS TUOKCH/Ia CEPBI.

AnmaparypHoe odopmiieHre mporiecca OKUCICHUS JUOKCHIA CEPHI.

3aBUCUMOCTb COCTaBa ra3a Ha BXOJIC€ B KOHTAKTHBIN armapaT OKUCICHUS AUOKCUAA CEPbI
B 3aBUCHUMOCTHU OT UCXOJHOTO CEPOCOIEPIKAIIECTO CHIPHSI.

[Ipunnun BeIOOpa KaTaiM3aTopa AJIs MPOoIecca OKUCICHUS TUOKCHIA CEPBI.

PexxuM paboThI HETOABMKHOTO CJIOS KaTaJIM3aToPa.

[TonsTHE «anMabaTHIECKOTO Pa3orpeBay.

Cxema JBOWHOTO KOHTaKTHPOBaHUS — JIBoWHOM abcopOmu (AK/JJA) — dyHkunoHampHast
cxema.

Cxema 1BOMHOT0 KOHTaKTHpOBaHUS — 1BoMHON abcopouuu (AK/IA) — TexHoornyeckas
cxema.

O6ocHoBanue BbIOOpa abcopOeHTa Ha TEPBOM W BTOPOM CTaauu aOCOpPOIMU B CXEMe
JK/JA.

OcHOBHBIE KOHIIEMIIUNA CUHTE3a XUMHUKO-TexHoJIoTrnuecknx cucteM (XTC) — xoHuenuus
MOJTHOTO HCIIOJIb30BAaHUS CBHIPEBBIX pecypcoB. [lpumepbl peanuzanud JTaHHOU
KOHIICTIITHH.

OcHOBHBIE KOHIIENIIUNA CHHTE3a XUMHUKO-TeXHOoJIoTHuecknXx cucteM (XTC) — xoHIenus
MOJTHOTO HCIIOJIB30BAHMSI DHEPIETHUECKUX pecypcoB. [Ipumepsl peanusanuu JTaHHOU
KOHIICTIITHH.

OcHOBHBIE KOHIIENIIUA CHHTE3a XUMUKO-TeXHOJIoTHUecknXx cucteM (XTC) — xoHIenus
MHUHUMH3AIANA OTX0I0B. [IprMephl peann3aniy TaHHOW KOHIICTIIIHH.

OcHOBHBIE KOHIIENIIMNA CUHTE3a XUMHUKO-TeXHOoJIoTHuecknXx cucteM (XTC) — xoHIenus
3¢ dexTHBHOrO HWCMONB30BaHUA oOOopynoBaHus. [lpumepbl peanu3anuu JTaHHOMN
KOHLIETIIH.

[Tpou3BOICTBO a30THOM KUCIIOTHI — CHIphEBast 0a3a MPOM3BOJICTRA.

[Ipou3BOACTBO a30THOM KHUCIOTBI — XHMHYECKass cxema Hpou3BoACTBAa. Du3MKo-
XMUMHUYECKOE OIMHCAaHUE MPOIIECCOB.

[Ipou3BoACTBO a30THOI KUCIOTH — PYHKIMOHAIbHASA CXeMa IIPOU3BOJICTBA.
[Tpou3BOICTBO a30THOI KUCIOTHI — CTAMSI MOATOTOBKU UCXOIHOTO ChIPbSL.
[Ipou3BOACTBO a30THOM KHUCIOTHI — amnmapaTypHoe OQOpPMIICHHWE CTaIuu OKHUCICHUS
aMMUaKa.

[Ipou3BOACTBO a30THOM KUCIOTHI — CTaAWs OKHUCJICHHsS aMMuaka. UTo Takoe «KOTEN-
YTUIIU3aTOP», U KaKyl0 (QYHKIUIO OH BBIMOIHSET?

[Tpou3BOACTBO a30THOI KUCIOTHI — CTAAMsI OKUCIICHUS OKcuaa a3oTa. [loueMy okucneHus
OKCHJIa a30Ta Helb3si 00beTMHUTH CO CTaUeH OKUCICHHS aMMHaKa?

[Tpou3BOICTBO a30THOM KUCIOTHI — y3en abcopouuu. [louemy TennooOMeHHbIN anmnapar
nepen abCOpOLMOHHOM KOJIOHHOW HAa3bIBaeT «XOJOIWIbHHUK-KOHAeHcaTop»? UTo Tam
KOHJICHCUpYyeTCs?

[IpousBocTBO a30THOM KHUCIOTHI — Yy3en abcopOruu. Konctpykuusi abcopOrnoHHON
KOJIOHHBI.

[Ipou3BOCTBO a30THOM KHCIIOTHI — y3€J CaHUTapHOW O4MCTKHU. [lo KakoMy mpuUHLIMIY
BBIOMPAETCS peareHT il BOCCTAaHOBIIEHHUS OKCHJIOB a30Ta?

[Ipou3BOACTBO a30THON KUCIOTHI — y3€J1 CAHUTAPHOM OYMCTKU. Kakyro poJib BBIOJHSAET
TypOuHa?

[Ipon3BOACTBO a30THOM KHUCIOTBI — ONMCAHUE HHEPrOTEXHOJOTUYECKOM CXEMBbI
MPOU3BO/ICTBA.

[Ipou3BOCTBO a30THOW KUCIOTHI — KaKYIO0 POJIb BBIOJIHSAET «IKOHOMAN3ep», CTOSIIUMA
nocie TypOuHbI?

[Ipou3BOCTBO a30THOM KUCIOTHI — Kakue koHuenuuu cuHTe3a XTC peanus3oBaHbl HA
IIPOU3BOJICTBE?



KonTpoabHblii padora

Tema 2. Ilpumep KOHTPOJIbHOI padoThl Ne 1.

1. Onpenenuts creneHb NpeBpalleHus 10 KOMIIOHEHTY B (XB) U cOCTaB peakLIMOHHON CMECH JUIst

peakuuu

A+2B=2R+S,

ecitr Xa = 0,6; cao =1 kmons/M; cgo= 1,5 kMOJB/M°.

2. Onpenenuth BAUSHUE W30BITKA BOJSHOTO Tapa B UCXOTHOW CMECH Ha PaBHOBECHYIO CTEIIEHb

[IPEBPALLIEHUS 3TUIIEHA B 00paTUMON peaKkIMi CUHTE3a ATaHOJIA:

C2Hs+ H20 - CoHsOH

UIsi TPEX MOJIBHBIX COOTHOIIEHWM B ucxomHou cmecu o=HO:CoHs = 1; 4; 9. JlaBnenue B

nporecce 3 MITa, koHcTanTa paBHOBecHs K,= 0,068 MITaL.

Tema 3. Ilpumep KOHTPOIbHOI padoThl Ne 2

1. PeakTop mepuoauyueckoro neHcTBHs 3a 8 4 J0/pKeH mpou3BoauTh Nr = 4,8 kMo mpoaykTa R.

UToOBI 3arpy3uTh peakTop, HArpeTh €ro 10 HyKHOM TeMIepaTypbl U pa3rpy3uTh [1OCIE OKOHYAHUS

npoiiecca, Tpedyercs 1 4.

1) Haittu HeoOxo1uMBbIi 00BEM peakTopa, €CIIU U3BECTHO, UTO B PEAKTOPE MPOTEKAET peakius A

— R ¢ xoHcraHTO# ckopoctu 0,026 MUH ', HayambHAas KOHIIEHTpaLus BellecTBa A paBHa 8

KMOJTB/MS, 99 % KOTOPOTO TO/IBEPTaeTCs MPEBPAICHHIO.

2) Onpenenuth 00bEMbI peakTopoB UC-H u VB 11 nomydeHus Takoro ke KOJTU4ecTBa MPoayKTa

R B cyTku npu Toii ke CTeneHH MpeBpalleHHs BelecTBa A.

2. B peakTope neaqpHOro cMermenns 0oséMoM 0,3 M IpoBOMTCS SK30TepMUUEcKas peakmus |-

ro mopsanka A ™ R + Q,. KoHcTaHTa cKOpocTH peakiuu ommchiBaeTcs ypasHeHneM K = 10%exp(
20000

RT ) mun. Temmosoii sddexr peakimu cocraBmier 2300 Kkam/kMomb. I[LIOTHOCTH
PEaKIMOHHONW Macchl He 3aBHCHT OT CTEICHM TpeBpalieHus W paBHa 420 kr/m°. YiembHas
Ter10€MKOCTh pacTBopa paBHa 0,95 kkan/(kr-K). PactBop pearenra A momaércs ¢ KOHIIEHTpaIuei
6 kMois/M° B KommuectBe 0,6 M3/4. Paccumrarh, mpH Kakoil TeMIiepaType CleayeT MojaBaTh
WCXOJIHBI pacTBOp BeEIIECTBAa A B peakToOp, padOTAOMIMK B aanabaTHUYECKOM PEKHUME, YTOOBI
TeMIepaTypa B HéM He npesbimana 60 °C.

Tema 4. [Ipumepbl BONPOCOB K KOHTPOJIbHOI padoTe Ne 3

Kunkodaszubeiii mporecc omnuchiBaeTcs peakmued 1-ro mopsaka tuna A—2R ¢ koHCTaHTOM
CKOpPOCTH pPaBHOMU 8,3-10° cex™. KoHneHTpanus ucxoaHoro Bemiectsa coctaiseT 0,36 Moib/i.
Pacxo/1 peakiioHHO# cMecH paseH 0,12 M3/MuH.

[Ipouiecc mpoBOUTCS B YCTaHOBKE U3 3 pEaKTOPOB CMEIICHHS], COCAMHEHHBIX MOCIIEI0BATEIEHO
oowvemom 0,3 M°.

OnpenenuTts NPOU3BOIUTENILHOCTh YCTAHOBKH 110 MPOAYKTY R.

3.1.2. MeTtoguueckue MaTepuajbl, ompeae/solMe MpPoUeIypPbl OLEHUBAHHUSA 3HAHMIA,
yYMeHHii, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/Ie TEKYIIero KOHTPOJIsl yCleBaeMOCTH
YcTHBI 0TBET

Onenka 3HaHui npeanonaraeT AuddepeHpoBaHHbIN MOAX0A K 00yJaromeMycs, y4eT
€ro MHAMBUAYATbHBIX CIOCOOHOCTEH, CTETIEHb YCBOCHHUS U CUCTEMATHU3AIlMA OCHOBHBIX MOHATHIA
U Kateropud mo gucuuiuiiHe. Kpome Toro, omeHHMBaeTcs HE TOJBKO TIyOMHAa 3HaHUN
MOCTABJICHHBIX BOIMPOCOB, HO M YMEHHE HCMOJb30BaTh B OTBETE€ MNPAKTUUECKUN MaTepHall.
OneHuBaeTcs KylIbTypa ped, BlaJeHHe HaBbIKAMU OPATOPCKOTO UCKYCCTBA.

Kpumepuu oyenuganus: nocneaoBaTenbHOCTh, MOJIHOTA, JOTUYHOCTH U3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3pEHUs, CaMOCTOsTeNbHOEe O00O0OIIeHne MaTepuana, HCIOJb30BaHNe
npodecCHoHABHBIX TEPMUHOB, KYIbTypa pe4H, HABBIKA OPATOPCKOTO HCKYycCTBa. M3noxkeHwue
MaTepuaia 6e3 (pakTHYeCKUX OIIHUOOK.

OneHka «omauyHO» CTABUTCS B Cilydae, KOTJIa MaTepUall U3JIaraeTcs HCUYEpIbIBAIOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, MPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHS, HO M aHATM3UPYIOTCSI TOYKHU 3PEHUS PA3NIUYHBIX aBTOPOB. OOydarommiics



HE 3aTPYJHSIETCS C OTBETOM, COOIIONACT KYJIbTYPY PeUHu.

OmneHka «xopouioy CTaBUTCS, eciy 0OyJaroIIUIiCs TBEpAO 3HAET MaTepHaj, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAKTUYECKyIo 0a3y, HO MPH OTBETE Ha BOMPOC JIOIMYCKAeT
HECYIIIECTBEHHBIE MOTPEITHOCTH.

O1eHka «y0oei1emeopumenbHo» CTAaBUTCS, €CITU 00YJaIOIIMICsS OCBOMII TOJIBKO OCHOBHOM
MaTepHuall, HO He 3HAeT OT/ACIbHBIX JIeTaleH, JOIMyCKaeT HETOYHOCTH, HEIOCTATOYHO TMPABHIIbHBIC
(GOpMYIHPOBKH, HApyIIaeT MOCIEIOBATEIBHOCTh B M3JIOKEHHM MaTrepuana, 3aTpyIHSETCS C
OTBETaMH, TIOKa3bIBAaCT OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

OneHka «HeyoogiemeopumenbHoy CTaBUTCS, €CIM OOyJaroIIMCS HE OTBEYaeT Ha
MIOCTaBJICHHBIE BOTIPOCHI.

KonTpoabHas padora

OneHnBaeTcsi HE TOJILKO TIIyOMHA 3HAHWK TIOCTAaBICHHBIX BOMPOCOB, HO W YMEHHUE
W3JI0KHUTH MTUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOUYEK 3PEHHS, CAMOCTOSITEIbHOE 00001IeHNe MaTepuana. M3noxxenne marepuaia 0e3
(akTUYECKUX OIINOOK.

OrneHKa «omauuHO» CTaBUTCS B CITydae, KOT/1a COOIOACHBI BCe KPUTEPHH.

OmneHka «xopouioy CTaBHUTCS, eci 0OyJarOIIUICs TBEpAO 3HAECT MaTepHal, TPaMOTHO U
M0 CYIIECTBY H3JaraeT €ro, 3HAeT MNPaKTUYECKyl0 0a3y, HO JIOIyCKAaeT HEeCYIIeCTBEHHBIE
MOTPEITHOCTH.

O1eHKa «y0061emeopumenbHo» CTaBUTCS, €CITH 00YJAIOIIHIICS OCBOWII TOJIBKO OCHOBHON
MaTepHall, HO He 3HAaeT OT/ACIbHBIX JIeTalleH, 0MyCcKaeT HETOYHOCTH, HEIOCTATOYHO TPABHIIEHBIC
(OPMYIHPOBKH, HApyIIaeT ITOCJIEAOBATEIbHOCTh B HW3JIOKEHHM MaTepHana, 3aTpyAHSeTCs C
OTBETaMH, IIOKa3bIBACT OTCYTCTBHE [OJDKHON CBS3M MEXKJIY aHAJIU30M, apryMeHTanued Hu
BBIBOJAMHU.

OueHka «HeyoosremsopumenbHoy CTaBUTCA, €CIM OOydalomuiics He OTBEYaeT Ha
MIOCTABJICHHBIE BOIIPOCHI.

3.2. OneHOYHbIe MAaTEPHAJIBI LISl MPOBeeHUs MPOMEKYTOYHOH aTTecTaAlNH
3.2.1. Kputepum ouieHKH pe3yJibTATOB 00y4eHus MO0 JUCUUIIUHE (MOIYJII0)

Ikana PesyabraThl
ITokazaTenn oeHNBaHUS Pe3yIbTATOB 00y4eHHS
OLICHUBAHMSA o0yueHUst
OTJIMYHO 3HaeT: - oOyuaromuiicsi TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCIIEJOBATENbHO U TPAMOTHO €r0 U3JIaracT, ONUpasich Ha 3HAHUA
OCHOBHOM U JIONIOJIHUTENBHOMN JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAYYHBIX 3HAHMH JeNaeT KBaJIU(pUIMPOBAHHBIC
BEIBOZBI M 0000IIEHNs], CBOOOTHO OTIEPUPYET KATETOPUSIMHU U TIOHATHSIMI.
Ymeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemaTth ydeOHO-
npodeccuoHanbHBIE  3aJadud  WIM  33JaHWS, YBEPEHHO, JIOTWYHO,
TIOCJIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIONb3Ys
Hay4HBIC TTOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiiCs BIAAEET PALMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHUEM
palMOHANBHBIX METOAMK) PELICHHs CIIOXKHBIX NMPO(eCCHOHANBHBIX 3aad,
MIPEACTAaBICHHBIX AETOBBIMH UTPAMH, K€HcCaMH U T.11.;

[Ipu pemeHny MpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBS3KOH TEOPETHYECKHX MOJIOKEHHH € TPeOOBAHMSIMU DPYKOBOAAIINX
JOKyMEHTOB,

- M3JIOKEHHS MBICIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,

- CaMOCTOSTENTFHOTO aHaJN3a (hakThl, COOBITHH, SIBICHNH, MPOIECCOB B MX
B3aMMOCBSI3H U THAJICKTHUECKOM PA3BUTHHL.

XOPOLIO 3HaerT: - oOyuarommiicsi TBEpJO YCBOMJI MaTe€pHall, JOCTATOYHO T'PAMOTHO €ro
W3JIaraeT, ONMpasich Ha 3HAHNS OCHOBHON W JOTIONHUTEILHOM JINTEpaTypHl,
- 3arpyaHsercs B (OPMYIMPOBAHWH KBATH(UIMPOBAHHBIX BHIBOJIOB M
0000IICHNH, OmepupyeT KaTeropusMH M TIOHATHAMH, HO HE BCera
MIPAaBWJIBHO MX BepU(HUIUPYET.

Ymeer: - o0yJaromMiicsi yMeeT CaMOCTOSITENIbHO M B OCHOBHOM IIPABMIIBHO PEIIaTh
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yueOHO-TIPOECCHOHANBHBIC 3alaudl WM 3aJaHus, YBEPEHHO, JIOTHMYHO,
MOCJIEIOBATEIbHO M apryMEHTHUPOBAHO M3JIaraTh CBOE pElIeHHE, HE B
TOJIHOM Mepe UCHONb3ysl HaydHbIE MOHSATUS U CCBUIKM Ha HOPMAaTHBHYIO
0azy.

Bnaneer: - O0ydJaroUiics B IIEJIOM BIIAJICET PAIMOHAIHHBIMU METOIAMU PEIICHHS
CIIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICTOBBIMH UTPAMH,
KelicaMu U T.]I.;

Ilpu pemiennn cMoOr NPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
IYOUHHOCTH HaBBIKOB,

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTMUECKOM ITOCIIEA0BATEIHbHOCTH,

- CBS3KH TCOPETHYECKUX TMOJOKECHUH ¢ TPeOOBAHUAMHU PYKOBOJISIITHX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITUI, SBICHUMN, MPOIECCOB B MX
B3aUMOCBSI3H U TMATEKTHYECKOM Pa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaroIuiicss OpUEHTUPYETCSl B MaTepHaie, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO W3JI0’KEHU U,
- TOKa3blBaeT HEJOCTATOYHOCTh 3HAHWN OCHOBHOW M IOTOJHHUTENHHOM
JIUTEPaTYpPHI;

- c1ab0 apryMEeHTHPYET HayuHbIE MTOJT0KEHHS;
- MPaKTUYECKU HE CIIOCO0EH CPOPMYIUPOBATH BBIBOJBI M 00O0IICHHS;
- YACTUYHO BJIAJICET CUCTEMOU MTOHSITHM.
VYwMmeer: - o0yuaromuiicss B OCHOBHOM YMEET PEeIIUTh Y4eOHO-TPOo(ecCHOHABHYIO
3a/auy WM 33/IaHKie, HO JIONYCKAaeT OMIMOKH, Clnabo apryMeHTUPYeT CBOE
peuICHnEe, HEAOCTATOUYHO HCIIOJIB3YCT HAYUYHBIC IMOHATUS U PYKOBOIAIINE
JIOKYMEHTHI.
Bnaneer: - oOyJaromuiics BiageeT HEKOTOPhIMHU PpAIMOHAJIBHBIMH METOJaMH
PELICHUS CIIOXKHBIX MPO(eCCHOHANBHBIX 3a/1a4, IPEACTABICHHBIX AETOBBIMH
UIrpaMy, Keicamu U T.1.;
ITpu penieHNH IpOJEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- M3JIOKEHHS MBICIIEH B JIOTUYECKOU MOCIIE0BATENBHOCTH,
- CBA3KUM TEOPETHYECKHX IOJOKEHHH C TpeOOBaHMAMM PYKOBOASIIMX
JOKYMEHTOB,
- CaMOCTOATEIBHOT0 aHajIHu3a (DaKThl, COOBITHH, SBIEHUH, MPOLECCOB B HX
B3aMMOCBS3H U THAJIEKTHUECKOM PA3BUTHUH.
HEYJIOBJIETBO- 3HaeT: - 0OyJaromumiics He yCBOMII 3HAUUTENIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;
- He opMyIUpyeT KBATU(PUIMPOBAHHBIX BHIBOIOB U 0000IIEHNIT;
- He BJIaJeeT CUCTEMOI MOHATHI.

VYmeer: oOyyarolmyiics He IMoKa3all yMEHHE pellaTh y4eOHO-TPO(EeCCHOHATBHYIO
3aJa4y WIH 33JaHHeE.
Bageer: HE BBINOJIHEHBI TPeOOBaHMUS, NPEIbABIAEMbIE K HAaBBIKAM, OLCHUBAEMBIM

«(YHOOBJICTBOPUTEIIHBHO».

3.2.2. KoHTpO/IbHBbIE 321aHUSA M/WJIHM MHbIe MaTepHAJIbI 1JIsl POBeJeHUs] MPOMEKYTOYHOI
arrecTanuu

Crnmcok BONPOCOB /1JIsl YCTHBIX OTBETOB (BapPHMAHTHI TeCTA)

1. Xwumnueckuii npouecc. Texnonornueckue nokasarenu 3pdekTuBHOCTU. Moaenn XuMHUKO-
texHonornueckux cucreM. Iloxcucremer XTC. IlapameTpsl cOCTOSHUS M TapaMeTpbl
CBOJCTB IIOTOKOB, ITapaMmeTpsl cocTosiHusA deMeHToB XTC.

2. MarepuanbHblii U TemoBoi OamaHchl peakuuoHHoro snemeHta XTC. CpoiictBa XTC
Cunre3 XTC. Konuenuum cuHTe3a M IyTd uxX peuieHus. CHHTE3 W CpaBHEHHE
OJIHOPOJHBIX CHCTEM PEaKTOPOB BBITECHEHUS W CMEIIEHUS IPU NPOBEACHUHM B HUX
Pa3IUYHBIX PEAKIUH.

3. CrexuoMeTpHYecKHe 3aKOHOMEPHOCTH XHMHUYECKUX HpoleccoB. Vcmosb3oBaHue
CTEeXMOMETPUYECKUX 3aKOHOMEpPHOCTeH B pacueTax Mokasarened 3¢dekTuBHOCTH
TEXHOJIOTMYECKUX MTPOLECCOB.

4. TepmoanHaMHUYECKUE 3aKOHOMEPHOCTH XUMHUYECKUX MPOLECCOB U UX UCHOJIb30BAHUE B
TEXHOJIOTMYECKHUX pacdyeTax
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kunernueckue 3akOHOMEPHOCTH XUMUYECKUX Mpo1ieccoB. CKOPOCTh peakluu U CKOPOCTh
IpeBpaleHus BemecTsa. Cxema MpeBpalleHus BElecTBa

I'omorennsie mpoueccel. Kunerndeckas Mojaenb Ui MPOCTHIX HEOOPATUMBIX pPEaKIHii
pa3IM4YHOro Nopsiaka. AHamuTuueckue u rpapudeckue 3apucumoctu: r(c), r(T), r(x), c(t).
TeopeTnuecKknil ONTUMAIIBHBIN PEKUM.

I'omorennbie mpouneccsl. KuHetndyeckas MOAENb ISl MPOCTBIX OOPATUMBIX PEAKIIHA.
Ananutnueckne u rpadudeckue 3aucumoctu: r(c), r(T), r(x), c(t), x(T). Jlunaus
ONTUMAaJIbHBIX TEMIIEPATyp. TE€OpEeTUUECKNI ONITUMAIIBHBIA PEXXKUM.

I'omorennsie npoueccel. Kunernyeckass MoJienb Ui CIOKHBIX MMapajljIeNbHbIX PEAKIUil.
Ananutuueckne u rpadpuueckue 3aBucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnuecKkuil ONTUMAIIBHBIN PEKHAM.

l'omorennsie mnpouecchl. Kunernueckas Mojenb sl CIIOXKHBIX IOCIIEOBATEIbHBIX
peaknuii. AHanuTH4eckue u rpaduyeckue 3asucumoctu: r(c), r(T), r(x), c(t), Sr(c), Sr(T).
TeopeTnuecKkuil ONTUMAIIBHBIN PEKHAM.

I'ereporennsie npoueccsl. Knaccuduxarus. [pumepsr.

I'ereporennslii nporecc raz-tepaoe. Moaens «cxumaroniascs chepa». MarepuanbHblii
OanmaHc 1o ra3oBoil M TBepaoi ¢azam. Habmomaemas ckopocTh mpeBpaiieHus Bpems
MOJIHOTO TpeBpalleHusl TBEpAOro. PexxuMbl mpoTekaHus mpoiiecca. JlumuTtupyromue
CTa/IN.

['eTeporennsiii mporecc ras-TBepaoe. Mogenb «cxuMaromascs cdepay. Pexumsbr
npoTtekanus npouecca. Jlumurupyromue ctaanu. CnocoOsl THTEHCUPUKAIIUS TPOLIECCOB,
MPOTEKAIOIINX B PA3IUNYHBIX JTUMUTHPYIOIIUX CTATUSX.

['eTeporennsiii mporecc ras-TBepaoe. Mojenb «cxuMaromascs cdepay. Pexumsbr
MpoTeKaHus mpouecca. Jlumutupyrone craand. BinusHue TemrepaTypbsl U CKOPOCTH
IIOTOKA HA CKOPOCTh MPEBPALICHUS

I'eTteporennpiii mpomecc raz-tBepaoe. MoJenb «CKUMAIOLIEECs Aapo». PeXumbl
npoTtekanus npouecca. Jlumurupyromue ctaanu. CriocoO6bl THTEHCH(PUKAIIS TPOLIECCOB,
MPOTEKAIOIINX B PA3IUYHBIX JIUMUTHPYIOIIUX CTAIUAX.

I'eTeporennslii mporecc ra3-teepaoe. Mojenb «cxumaromieecs sapo». MatepuaabHblid
OanmaHc 1o ra3oBoi u TBepAoH (azam. Halmromaemas ckopocTh MpEBpallleHUs U BpeMs
[IOJJHOTO MpPEBpALICHUs] TBEPAOIrO JIA IMpOLecca, MPOTEKAUEro B KHUHETHUYECKOW,
obnacTu.

I'eTeporennslii mporecc ra3-teepjoe. Mojenb «cxumaromieecs sapo». MaTepuaabHblid
OanmaHc 1o ra3oBoi u TBepAoH (azam. Halmromaemass ckopocTh MpeBpallleHUs U BpeMs
[IOJJHOTO  MpeBpalleHus  TBEpAOTO I [pouecca,  MNPOTEKAIOIIEro  BO
BHYTpuAndy3noHHOU 00NMacTu

I'eTeporennsiil nporecc raz-reepaoe. Mojenb «cxxumarouieecss sapo». MarepuanbHbli
OanmaHc mo ra3oBoi U TBepAoH (azam. Habmromaemas cKOpoCTh MpEBpAIlleHUsS U BPEMs
MOJJHOTO  MpeBpalleHuss  TBEpAOTO I [pouecca,  MNPOTEKAIOIIEro  BO
BHeIHeAUPPY3MOHHOI 00IaCTH.

Karanutuueckue mpoueccel. Karamuzartopel. TpeGoBaHusi, NpeabsBIseMble K
KaTaJau3aTopam.

I'ereporeHHO-KaTaIUTUYECKUN MPOLIECC HA HEMOPUCTOM 3€pHE Kartanu3aTtopa. OCHOBHbIE
craguu. MaremaTHueckoe onucanue mnpoiecca. Habmogaema ckopocTs npolecca.
I'ereporeHHO-KaTaqIUTUYECKUH TPOLIECC HAa HENOPUCTOM  3E€pHE  KaTalu3aropa.
Habnronaema ckopocts npornecca. Habmronaemsliit koapduiunent. Bnusuue Temnepatypbl
U CKOPOCTH IOTOKA Ha CKOPOCTh IIPEBPAILCHHUS

I'ereporeHHo-KaTaqIUTUUECKU  MPOLECC HA  MOPUCTOM  3€pHE  KaTaau3aropa.
MaremaTtnueckoe omnucanue mnporecca. OcHoBHble craguu. Habmiomaemass CKOpoCTh
npouecca. Moxayins 3enpaosuda-Tue.
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22.

23.

24,
25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

['eTeporeHHO-KaTAIMTUYECKUM  OPOLIECC HAa  [OPUCTOM  3€pHE  KaTajau3aTopa.
Habmomaemass  ckopocth  mporecca.  Mopayne  3enpaoBuua-Twmne.  CreneHb
WCIIOJIb30BAaHUS BHYTPEHHEH MOBEPXHOCTHU KaTaau3aropa. PexxuMel mpoTekanus mpoiecca
['eTeporeHHO-KaTAIUTUYECKUM  OPOLIECC  HAa  [OPUCTOM  3€pHE  KaTaau3aTopa.
Habmomaemast ckopocth mporiecca. Moaynb 3enbaoBuua-Twe. Biusane temieparypbl
U pa3Mepa 3€peH KaTaju3aropa Ha HaONIOJaeMyl0 CKOPOCTh IIpoliecca U CTENEHb
WCIIOJIb30BAHUS BHYTPEHHEH MOBEPXHOCTU KaTaJlM3aTopa

TenuoBbie sIBJIEHUSI HA HETOPUCTOM 3€pHE KaTanu3aropa

TenuoBble sIBJIEHUS HA TIOPUCTOM 3€PHE KaTaau3aTopa

I'ereporennslii mpouecc raz-xuaKkocTs. MaTemaTuueckoe onucanue mnpouecca. OCHOBHbIE
cranguu. Habmogaemast ckopocth mporecca. CriocoObl MHTCHCH(PUKAITUH.

OcCHOBHBIE THUIIBI PEAKTOPOB B XUMHYECKOW TexHoioruu. Pabora pekropoB B
MNEPpUOAUICCKOM n HCIIPEPBIBHOM PeKUMax. YcmoBHOE BpeMmid Hpe6BIBaHI/I$I.
OyHKIMOHAIbHBIE AJIEMEHTHl PEeaKkTopa. JTalbl MOCTPOEHUS MaTEeMaTHUYECKON MOJenu
peakTopa.

[locTtpoenne  Monenu  NEPUOAMYECKOTO  peakTopa  HAEaIbHOTO  CMEIICHUS.
N3oTepmuueckne mpoueccsl B HEMPEPBIBHBIX PEAKTOpPax CMEHEHUs. AHAUINTHYECKUE U
rpa(bnqecxne 3aBUCMMOCTHU KOHILCHTpALUH, CTCIICHHU IPEBPAIICHHUA OT BPEMCHH JIA
MIPOCTBIX PEAKIIM.

[TocTpoenne Mozienu HEMPEPHIBHOTO peakTopa uiealbHoro cMmemenus. M3orepmuueckue
MPOIIECChl B HEMPEPBIBHBIX PEAKTOpax CMeEIIeHHs. AHAIUTHYECKHE W TpapudecKue
3aBUCHUMOCTH  KOHIIGHTpAIlMM, CTENEeHW TMpeBpalleHus, u auddepeHnanbHON
CEJIEKTUBHOCTHU OT BPEMEHH NMPEObIBAHUS AJISl CII0KHOM MapaieIbHONW PeaKIUH.
[TocTpoenne Moiean HEMPEPBIBHOIO PEAKTOPA UIEAIBHOTO cMelleHus. M3orepmuyeckue
MPOLIECChl B HEMPEPHIBHBIX PEAKTOpax CMeENIeHUs. AHaJIWTUYeCKue M rpaduvecKue
3aBUCHUMOCTH  KOHIIGHTpAIlMHM, CTENEeHU TMpeBpalleHus, u auddepeHnanbHoN
CEJIEKTUBHOCTHU OT BPEMEHH NMPEObIBaHUS AJIsl CII0KHOMN MOCIIeI0BaTEIbHON PeaKIIuu
[TocTpoenne Moien UACAIBHOIO peakTopa BeITECHEHHUs. M30TepMudeckue nmpouecchl
peakTopax BBITECHEHUS M NEPHOJUYECKHUX PEAKTOpPaxX CMEIICHMS. AHAIUTHYECKUE U
rpaduyeckue 3aBUCHMOCTHU KOHLIEHTpaLUH, CTENIEHU MpEeBpaILCHMS, u
g depeHnnanbHOM CeIeKTUBHOCTH OT BpEMEHH MPeObIBAHUS [Tl TPOCTHIX PEAKIIHA.
[TocTpoenne mMozienu peakTopa MACAIBHOTO BBITECHEHM. M30TepMuueckue npoueccsl B
peakTopax BbITECHEHUS. AHAJIUTHUYECKUE U IpadUyecKue 3aBUCUMOCTH KOHLIEHTPALIUH,
CTeNeHH NpeBpalieHus, u auddepeHanbHol CeIeKTUBHOCTU OT BpeMEHH NpeObIBaHUs
JUISL CJIOXKHOM MapajuieIbHON peaKluu.

[TocTpoenne Mozieny peakTopa MACAIbHOTO BBITECHEHMs. M30TepMuueckue npoueccsl B
peakTopax BbITECHEHUS. AHaJIUTHYECKUE U TpadUyecKue 3aBUCUMOCTU KOHILIEHTPAILIUH,
CTETeHH MpeBpalieHus, U auddepeHnanbHoi CeNeKTUBHOCTH OT BPEMEHH MpeObIBaHUS
JUISI CJIOYKHOM MOCIeA0BATENbHON PEaKLIUH.

[loctpoenre = MoAeNM  HENPEPBIBHOIO  PEAKTOpAa  HACAIBHOTO  CMEILEHHS.
HeusorepMmuueckue npouecchl B HENPEPHIBHBIX PEAKTOPaX CMELIEHHUS.

[TocTpoenne Moaenu peakropa WACaNbHOTO BhITeCHEHUs. Hensorepmuueckue mpoueccsl
B PEAKTOPE UCATBHOTO BHITECHEHUS U IEPUOJUUECKOM PEAKTOPE UCATBHOTO CMEILICHHUS.
CpaBHEHME HENMPEPBIBHBIX MPOIIECCOB B PEAKTOPAX MI€ATBHOIO CMELIECHUS U UJI€aTbHOTO
BBITECHEHHUS IIPU TPOBEACHUH B HUX MPOCTBIX U CIOKHBIX PEAKIUN

Kackan peakTopoB uaeanbHOTO CMEUICHHs. AHAIUTHYECKUH M TpaduuecKuil MeTombl
pacyera Kackajzia peakTopoB

CpaBuenue »s¢ddexTuBHOCTH pabOTHl EAMHUYHOTO peakTopa CMEIIeHUs, KacKajaa
MOCJIE0BATENILHOTO COEAMHEHUS U NapaJJIEIbHOTO COEIMHEHUSI PEAKTOPOB UACATIBHOTO
CMEUIEHUs MIPU MPOBEICHUH B HUX MIPOCTHIX U CIOKHBIX PEeaKINi

w
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39.

40.

41.

42.
43.
44,

45.

46.

47.

48.

49,

50.

ol.

52.

53.

54,
55.
56.

S7.

58.

59.

CpaBHeHnne >(pQPEeKTUBHOCTH pPAa0OThl EIUHHUYHOIO pEaKTopa BBITECHEHUS, KacKanaa
IIOCJIE0BATEIBHOIO COSAUHEHUS U NApPAIIEIBHOTO COCIMHEHUs PEAKTOPOB UACAIBHOIO
BBITECHEHMSI [P IPOBEACHNN B HUX IIPOCTHIX U CJIOKHBIX PEAKLIMM.

Bunst cesaseii B XTC u nx Ha3zHadyeHUE.

Monenu xumuko-texHosoruueckux cucreM. [loacucremer XTC. Ilapamerps! cocTosiHUS
Y IapaMeTphbl CBOMCTB MOTOKOB, TapaMeTpbl cOCTOsIHUS 311eMeHTOB X TC.
MartepuanbHblii U TEIIOBOW OajlaHChl peakIMOHHOTO 31emeHTa XTC.

CgsoiictBa XTC

Cunre3 XTC npousBoicTBa a30THOM KUCIOTHI. XHMHUYECKas M CTPYKTYpHas CXEMbI
1pou3BoicTBa. PDU3MKO-XUMUYECKOE OCHOBBI OKHUCIIEHHUS aMMHUakKa, abcopOLuu AuoKcuaa
azoTa. PelleHune KOHIENIMM MOJIHOTO HCIOJIb30BaHUSA  ChIPbs, 3()(HEKTUBHOIO
HCIIOJIb30BAHUS YHEProOpeCypCoOB, MUHUMU3aLUN OTXO/IOB, 3¢ $eKTUBHOTO
WCII0JIb30BaHUs 000PYIOBAHHUS.

Konuenuuu cunresa XTC u nyTu uxX perieHusl.

XTC npousBOACTBA CEPHOM KHUCIOTHL. XMMHUYECKass U CTPYKTypHas cxeMmbl. DU3MKO-
XMMHMUYECKHE OCHOBBI abcopOIuM TpUOKCHIA cepbl. PeleHne KoHUIENnuui MUHUMHU3AUN
OTXOJOB.

XTC npousBojacTBa CEpHOM KHUCIOTBL. XHWMHYECKAass U CTPYKTypHass cxembl. PU3HKO-
XMMHUYECKHE OCHOBBI 00YKHUTA CEpOCOAEPKAIEro Chlpbs. PenieHre KOHLENUUN MOJTHOTO
WCIOJIb30BAHUS CHIPbSL.

XTC npousBojacTBa CEpHOM KHUCIOTHL. XHMHYECKAass U CTPYKTypHass cxembl. PU3HKO-
XMMHYECKHE OCHOBBI KATAJTUTHYECKOTO OKHUCIEHUS TMOKCUIa cepbl. Perienre KoHenuit
3¢ (dEeKTUBHOIO UCIOJIb30BAHUS SHEPTOPECYPCOB.

XTC npousBojacTBa ammuaka. [lomHas xumuyeckasi U CTPYKTYpHAsi CXEMbI POU3BOICTBA.
DU3UKO-XMMUYECKHE OCHOBBI TOJYYEHHUS a30TO-BOJAOPOAHON cmecu. Pemenue
KOHLIENIUI MUHUMM3ALUU OTXOA0B.

XTC nmpousBoacTBa amMmuaka. [ToaHas Xumuyeckast U CTPYKTYpHAsi CXeMbI POU3BOCTBA.
@OU3NKO-XMMHUYECKUE OCHOBBI IIOJIyYECHHUS CHUHTE3a aMMuaka. PelleHne KOHUENIMM
3¢ (HEeKTUBHOTO MCTIOIB30BAHUS YHEPTOPECYPCOB.

XTC npousBojcTBa a30THOM KHCJIOTHI. XHUMHYECKass W CTPYKTYpHas CXEMbI
pon3BoAcTBa. OU3NKO-XUMUYECKOE OCHOBBI OKUCIIEHUSI aMMHUaka. PenieHre KoHIenuun
IIOJIHOTO MCIIOJIb30BAHUS ChIPbSL.

XTC npousBojcTBa a30THOM KHUCJIOTHI. XHUMHYECKass W CTPYKTYpHas CXEMbI
Ipou3BOACTBA. DU3MKO-XMMHUYECKOE OCHOBBI abcopOLMM AMOKCcHA a3oTa. Pemienue
KOHIeNUUH 3(p(HPEeKTUBHOTO UCIIOIb30BAHUS S3HEPTOPECYPCOB.

XTC nmpousBoacTBa a30THOM KHUCJIOTBI. XHMMHMUYECKas U CTPYKTYpHas CXEMBI
npou3BojAcTBa. PemieHne KOHIENUMI MUHMUMH3ALKUU OTXOJOB U 3()(HEeKTUBHOTO
UCIOJIb30BaHUsA 000PYA0BaHUS.

CunTe3 cuctemsl pazaeneHus (peKTuduKaIuys) MHOTOKOMIOHEHTHOH cMecH.

CuHTE3 TEXHOJIOTHYECKON CXEMBbI TEIJI000MEeHa MEX Ty HECKOJIbKUMH MTOTOKaMHU.

CuHTE3 TEXHOJOTMYECKOM CHCTEMBl PEaKTOpOB (IOCIENOBAaTEIbHOE U MapajliesIbHOE
COEIMHEHUE PEAKTOPOB UACATBHOIO CMEIIEHHS M BBITECHEHHS AJIS IPOCTBIX U CIOXKHBIX
peaxiuit).

IIpon3BoACTBO CepHOM KHUCIOTHI. YCTPOWCTBO KOHTAaKTHOTO y3/1a U a0COpOLMOHHOM
anmnaparypsl. [Tytn MHTEHCU(UKALIH CEPHOKHCIIOTHOTO IIPON3BO/ICTBA.
Texnonoruueckass cxema JIK/JIA B mpousBoactBe H2SOs KOHTAaKTHBIM METOJIOM, Kak
IIPUMEP OpraHU3aLMH ITPOLIECCOB B OTAEIBHBIX IPOMBIIIIEHHBIX annaparax u B XTC.
TexHonornueckas cxema MpoOU3BOACTBA aMMHUAKa, KaK IPUMEp OpraHU3aliy IPOLIECCOB B
OTJIENbHBIX POMBIIIIEHHBIX anmnapaTtax u B XTC.

ITpon3BoacTBO a30THON KHCIOTHI. OKHUCICHNE aMMHMAKa M OKHUCIIOB a30Ta. XeMOCOPOIIHs
OKHCJIOB a30Ta. PU3NKO-XUMHUYECKNE OCHOBBI TEXHOJIOIMYECKHUX MPOLIECCOB.
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60.

DHEpProTexXHOJIOTUYECKasi cucTeMa Mmpou3BocTBa paszdasnenHoit HNO3 mox maBneHuem

7,3 aTM, KaK INpuMEp OpraHu3alu ImpoucCCoOB B OTACIIbHBIX IMTPOMBIINIJICHHBIX allaparax

u B XTC.
61.
62.
JETUpUPOBaHUS 3TUIOEH301a.

63.

[IpousBojacTBO cTUpoia. XUMUYECKast M (PYHKIIMOHAIbHAS CXEMBI.
IIpousBoacTBo cruposia. PU3NKO-XUMUYECKHE OCHOBBI M TEXHOJIOTMYECKass CXeMma

HpOI/I?:BOZ[CTBO CTHpOJIA. @OU3NKO-XUMHUYECKHE OCHOBBI M TEXHOJOTMYECKas CcxeMma

BBIICJICHUA CTUPOJIAa U3 NPOAYKTOB ACTUAPHUPOBAHUA.

64.

HpOI/I?;BOl[CTBO CTHUpOJIa. DOu3HKO-XUMHYECKOe 000CHOBAHUE U TEXHOJIOTHYECKAs cXeMa

3HepFOTeXHOHOFH‘ICCKOﬁ CHCTCMEI.

65.
HUCTOYHUKHU CBIPbA U DOHCPTHH.

66.

COBpeMeHHI)IG TCHACHLIUN B Pa3BUTHU XUMHYECKOM TEXHOJIOTHH. HepCHCKTI/IBHBIG

COBpeMeHHBIG TCHACHUOWU B pPa3BUTHU XAMHYECKON TeXHOJIOTnH. HoBBIE XHWMHKO-

TEXHOJIOTHYECKHUE TIPOIIECCHI M CTIOCOOBI MOTYYEHUS TTPOTYKTOB.

67.

Hannyqnme AOCTYIIHBIC TCXHOJIOTUH.

3.2.3. Meroanyeckue MaTepHaJbl, ONpelesOlIde MNpoUeAypPbl OLEHUBAHMS 3HAHMIA,
YMeHHii, HABBIKOB B X0/ie IIPOMEKYTOYHON aTTecTaluu
IIpouenypa oueHMBaHMs 3HAHMIA (TeCT)

IIpeasiaraemoe KOIMUECTBO 3aJaHUN

20

[TocnenoBaTeabHOCTh BEIOOPKH

Omnpenenena mno pasjaenam

Kpurepuu oieHKH

- IPaBWIbHBIM OTBET HA BONPOC

«5» ecnu paBmWIbHO BhIMONIHEHO 90-100% TecTOBBIX 3aaHui
«4» ecnu MIPaBWIIBHO BBIMONHEHO 70-89% TeCTOBBIX 3aTaHUIt
«3» ecnu MIPaBWIIBHO BBIMONHEHO 50-69% TeCTOBBIX 3aaHUIt

IIpouenypa oneHuBanus 3HAHUI (YCTHBIN OTBET)

KaxZa0ro pasaeia

[Ipenen AIUTENBHOCTH 10 MuHYT
[IpennaraemMoe KOJIM4€ECTBO 3aJaHUIl 2 Bompoca
[NocnenoBarensHOCTH BBIOOPKH BorpocoB u3 | CiydaiiHas

Kputepuu ouenku

- TpeOyeMBbIii 00beM U CTPYKTypa

- U3NIOKEHHE MaTepraia 6e3 GakTHIecKuX OmmdoK

- JIOTHIKA M3JI0KSHUS

- HCIIOJIB30BAaHNE COOTBETCTBYIOIIEH TEPMHUHOIOI MU

- CTWJIb PEYH U KYyJIbTYypa pedn

- IOA00p MPUMEPOB X HAYYHOU JINTEpaTyphl U MIPAKTUKH

«5» ecun TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«» ecmn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh
HEeOOJIbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOIPOCOB

«3» ecinu TpeOOBaHUS BBHIIIOTHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(hakTdeckne — OmMOKHM, HapylleHa JIOTHKA  HM3JI0XKEHHS,
HEZOCTaTOYHO MCHOJBb3YEeTCsl COOTBETCTBYIOIIAS TEPMUHOIOTHH

IIpouenypa ouneHuBaHMS yMeHHMH H

HABBIKOB (pelieHHe NMPOOJEMHO-AHAJIUTHYECKHX U

NPAKTHYECKUX Y4eOHO-TIPodecCHOHATBHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl

1

[TocnemoBaTenbHOCTE BEIOOPKHU

CrnydaiiHast

Kpurepuu onenku:

- BBIJICTICHUE W TIOHUMaHHE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIIATE PA3INIHBIC TOYKH 3PEHHS

- TIOJIHOTA MCIIOIB30BAaHMS MCTOYHUKOB

- HaJIM9Me aBTOPCKOM TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHWE COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTaTUCTUYECKUX JAHHBIX

- JIOTUYHOCTH M3JIOKEHHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAHHBIC BBIBOMIBI 1 O0OOIICHHS C
TOYKH 3PCHUS peIIeHIs MPodeCCHOHATBHBIX 3a/1a9

- YMEHUE NPUBECTU IPUMEDP

- OII0pa Ha TEOPETUYECKHUE MOTOKEHUS

- BJIaJICHUE COOTBETCTBYIOIIEH TEPMHUHOIOTHEN
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«5» ecnmm Tp€6OBaHI/I$[ K OTBCTY BBITNTIOJIHCHBI B ITIOJTHOM o0BeMe

«4» ecnmm B IICJIOM BBIIIOJTHCHBI Tp€6OBaHI/I$I K OTBETY, OAHAKO ¢€CTb

HEOONBIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHsieTcs B (OPMYITHMPOBAHMU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHHIT

«3» ecnu Tpe60BaHI/I$I BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHUpYeT Hay4dHbIE
TIOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynHupoBaTh BHIBOABI M OOOOLIEHWS, HE BHAWT CBS3b C
npoecCHOHAILHOM eTEbHOCTIO

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHAJIbHO-TeXHMYecKoe obecrnedeHue AUCHHUILINHBI
(MoayJis1)
4.1. DieKTpOHHbIE YUeOHble U3JaHUs

1.

Urnarenxos, B. . OOmass xumudeckas TEXHOJOTHUS: TEOpHs, MPUMEPHI, 3aJaud :
yaeOHoe mocobue i By30B / B. W. UrHarenkoB. — 2-e u3n. — Mocksa : M3maTenscTBo
Opaiit, 2023. — 195 c. — (Bwicmiee o6pazosanme). — ISBN 978-5-534-09222-6. —
Tekcr : snextponusni // OOpazoBatenbHas miatgopma HOpait [cait]. — URL:
https://urait.ru/bcode/511872 (nara obpamienus: 14.02.2023).

Urnarenxos, B. M. Teopernueckue 0CHOBbI XUMHUUECKOM TEXHOJIOTUH : yueOHOEe TIocodue

Uil cpemHero mpodeccnoHambHOTO oOpazoBanusi / B. . UrHaTteHKoB. — 2-¢ W31, —
Mocksa :  UsmarenbctBo  FOpaiir, 2023.—  195c¢.—  (IIpodeccrnonansHoe
obOpazoBanme). —  ISBN 978-5-534-10570-4. —  TekcTt : DOJEKTPOHHBIA  //

OopazoBarenbaas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/517961
(mara obpamenus: 14.02.2023).

Komuccapos, 0. A. IIpoueccs u anmaparbl XUMUYECKOW TexHomoruu. B 5 4. Yacts 1 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit
10. A. KomuccapoBa. — 2-e¢ u3n., nmepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 216 ¢. — (Boicmee obpazoBanme). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHbI // OOpazoBatenpHas 1mnatdopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515341.

Komuccapos, 0. A. Ilpoueccel u anmaparbl XUMUYECKOW TexHogoruu. B 5 4. Yacts 2 :
yueOHnuk mis By30oB / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit

10. A. KomuccapoBa. — 2-e¢ u3g., nepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 227 c.— (Boicmee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekcr :
anekTpoHHbI // OOpasoBatenbHas 1miatdpopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515481.
Komuccapos, 0. A. Ilpoueccel u anmaparbl XUMUYECKOW TexHojoruu. B 5 4. Yacts 3 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nox pemakiueit

1O. A. KomuccapoBa. — 2-e u3n., nepepad. u non. — Mocksa : M3natensctBo HOpaiiT,
2023. — 246 c. — (Boicmiee obpazoBanme). — ISBN 978-5-534-09102-1. — Tekcr :
anekTpoHHbld //  OOpazoBarenbHas minatdopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515482.

Komuccapos, F0. A. Tlponeccsl u anmapaThl XuMudeckoil Texnonoruu. B 5 4. Yactp 4 :
yueOnuk s By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; nmox penakuueit
1O. A. KomuccapoBa. — 2-e u3n., nepepad. u nom. — Mocksa : U3natensctBo HOpaiit,
2023. — 323 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09103-8. — Tekcr
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma FOpait  [caiit]. — URL:
https://urait.ru/bcode/515900.

Komuccapos, 0. A. Ilponeccs! u anmapaTsl XUMUYECKOW TexHONOTMH. B 5 4. Yactp 5 :
yuebHuk ans By3oB / FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
1O. A. KomuccapoBa. — 2-e usn., nepepad. u nom. — Mocksa : M3natensctBo HOpaiit,
2023. — 208 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09104-5. — Tekcr
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma  FOpaidt  [caiit]. — URL:
https://urait.ru/bcode/515901.
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4.2. DiieKTpoHHBbIE 00pa3oBaTe/bHbIE Pecypchl
1. Dnexrponnas 6ubnuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMOMMoreuynas cucrema ZNANIUM [Onekrponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OubimoTeuHas cucrema «KOHCyIbTaHT CTyAeHTa» [ DIeKTPOHHBIN pecypc].
— URL.: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnmekrponHas OuOmmoTeka [OnexktpoHHbli pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EamHOE OKHO JOCTyma K 0Opa3oBaTelbHBIM pecypcam)
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. denepanbHbll LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NMPodeccHOHATIbHBIE 0a3bl JaHHBIX U MH(OPMALIMOHHBIE CIPABOYHbIE
CUCTEMBI

OO6yuatomumMcsi  obecriedeH J0CTyn (yAaJeHHBIH JIOCTYIN) K HIDKE CIEAYIOIUM
COBPEMEHHBIM MPOPECCHOHATBHBIM 0a3aM IAaHHBIX U HHPOPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM:

1. CnoBapu u o»HuHMKIONEAUH Ha AxaaeMuke [OnekTtpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(DOpMaIIMOHHO-TIpaBOBOTO obOecnieueHus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3HMOHHOTO W CBOOOJAHO PACHpPOCTPAHSeMOro MNPOrpaMMHOIO
olecrneyeHnsi, B TOM YHcJje 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluuensmoHHOE MporpaMMHOE obecrieueHure: oneparuonHas cucrema Microsoft Windows,
nakeT oucHBIX mpuiiokeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHHE: CBOOOTHBIC TTAKEeThl O(PHCHBIX
npunoxxennid Apache Open Office, LibreOffice.
3. IlporpammHoe obecrieyeHHe OTEYECTBEHHOTO IPOM3BOJICTBA: CIPABOYHO-IIPABOBAs
cucteMa «["apanT» (DIeKTpOHHBIN nepuoandeckuii cpaBouyHuk «Cucrema 'APAHTY),
obpasoBarenbHas miargopma FOPAUT (Dnekrponnas 6ubianoreunas cucrema «IBC
IOPAUT» Biblio-online.ru (3BC «lOpaiiT»)), 31eKTPOHHO-OHOIMOTEYHAS CHCTEMA
ZNANIUM, snekrponnas 6ubianoreunas cucrema «KOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHHYECKHE CPeCTBA 00yYeHH sl

Jisa peanuzanuy JUCHMILTAHBL (MOIYJs) HCIONB3YIOTCA YueOHBbIE ayIuTOpUU IS
MPOBEJICHUSI YUYEOHBIX 3aHATUH, KOTOpbIE OCHAIEHbl OOOpPYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydYeHUs, U MOMEIICHUS JUIsl CAaMOCTOSITENIbHOM paboThl 00yJarOMINXCs, KOTOpPhIE
OCHAII[EHbl KOMITBPIOTEPHON TEXHUKOU C BO3MOXKHOCTHIO MOAKIIOUEHUs K cetu «MHTepHeT» u
ofOecrieyeHbl JOCTYIIOM B 3JIEKTPOHHYI0 HWH(MOpMalnOHHO-00pa3zoBatenbHylo cpeny PXTY
uM. J[.U. Menneneea. Jlonyckaercst 3aMmeHa 000pyOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHSs
npoBeaeHus1 y4eOHbIX 3aHATUH U Y4YeOHBIX 3aHATHI U MOMeIeHU /I CAMOCTOSITe TbHOM
MOMeIlleHUH UIs1 CaMOCTOSITeJIbHOM pa0oThl 000py10BAaHHEM M TEXHHYECKUMHM CpPeCTBAMHU
pa6oThr* o0yueHus
VY4yeOHble  ayaWTOpHH  JUIA  TIPOBEACHMS | YdueOHas ayAnTOpusl YKOMIUICKTOBaHA CIELMATN3HPOBAHHOMN
y4eOHBIX 3aHATHI MeOenplo, OTBEYAIOIIEH BCEM YCTAHOBICHHBIM HOpMaM H

TpeOOBaHMSIM, 00OPYJOBAaHWEM WM TEXHHYECKHMH CPEIACTBAMHU
00y4eHus (MOOMIIBHOE MYIbTUMEANHHOE 000pYAOBaHNE).
[Tomemnienne 1711 caMOCTOSITENBEHON paboThI [lomemenne  OCHAIIEHO  KOMIMBIOTEPHOH  TEXHHKOH C
BO3MOJKHOCTBIO ~TOAKIMIOUeHHsT K cetn «VHTepHeT» n
obecrieyeHneM JOCTyna B BJIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBarenbHyo cpeny PXTY mm. .M. MenneneeBa u K
OBC.
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

* Homep KOHKpETHOW ayAWTOpWH yKa3aH B INpHKa3ze 00 ayAuTOpHOM (OHJE, pacHHCaHWM Y4eOHBIX 3aHATHH U
pacnucaHuy IPOMEXYTOYHOM aTTECTaLIH.

18



	1. Требования к результатам обучения по дисциплине (модулю)
	1.1. Перечень компетенций, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.2. Компетенции и индикаторы их достижения, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.3. Результаты обучения по дисциплине (модулю)

	2. Объем, структура и содержание дисциплины (модуля)
	2.1. Объем дисциплины (модуля)
	2.2. Темы (разделы) дисциплины (модуля) с указанием отведенного на них количества часов по формам образовательной деятельности
	2.3. Содержание дисциплины (модуля), структурированное по темам (разделам) и видам работ

	3. Оценочные материалы для проведения текущего контроля успеваемости и промежуточной аттестации обучающихся по дисциплине (модулю)
	3.1. Оценочные материалы для проведения текущей аттестации по дисциплине (модулю)
	3.1.1 Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и (или) опыта деятельности в процессе текущего контроля успеваемости
	3.1.2. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности в ходе текущего контроля успеваемости

	3.2. Оценочные материалы для проведения промежуточной аттестации
	3.2.1. Критерии оценки результатов обучения по дисциплине (модулю)
	3.2.2. Контрольные задания и/или иные материалы для проведения промежуточной аттестации
	3.2.3. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков в ходе промежуточной аттестации


	4. Учебно-методическое и материально-техническое обеспечение дисциплины (модуля)
	4.1. Электронные учебные издания
	4.2. Электронные образовательные ресурсы
	4.3. Современные профессиональные базы данных и информационные справочные системы
	4.4. Комплект лицензионного и свободно распространяемого программного обеспечения, в том числе отечественного производства
	4.5. Оборудование и технические средства обучения


