PaGouas nporpamma qucuumJIMHbI (Moay.as) «O0mas XuMu4ecKasi TEXHOJIOT U,
BRJIIOYasi OHCHOYHBIC MaTEepHUaAJbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

MATCMaTUYCCKHUC,
C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIUKATOPA KOMIETEHIHHT
KOMIETeHIIUH KOMIETeHIIHH
IK-1 IK-1.4 Perraer crammapTHbie 3amadud B HPO(ECCHOHANBHOW JCSITEIBHOCTH
onupasich Ha OOIICHHKCHEPHBIC 3HAHUSI

1.3. Pe3syabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
Iesb u3y4yeHHs1 JUCHMILIHHBI (MOAYJIsI) — [TOJyYSHHE 3HAHUM B 001aCTH peain3alui XUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (DPU3UKO-XUMHUECKUX OCOOEHHOCTEH MpPOTEKAIOIINX
peakiuii, BbIOOpa ONTHMAJbHBIX YCIOBMH peaJM3yeMBbIX MPOLECCOB, BbIOOpa 3(PQPEeKTUBHBIX
PEaKTOpOB, NMPHOOPETEHUsI HABBIKOB B COCTABJICHUM MaTE€PHAJIbHBIX M TEIUIOBBIX OANaHCOB, B
pacuere MpOLECCOB U PEAaKTOPOB HA OCHOBE MAaTEMAaTHYECKOTO MOJECIMPOBAHMS, IOJNYyYEHUS
3HaHUI B 001acTu pa3paboTKH HEProcOeperarmmx XuMruKo-Texnojaoruueckux cucrem (XTC),
0€30TXO/IHBIX U MAJIOOTXOAHBIX TEXHOJIOIMI Ha MPUMEPE COBPEMEHHBIX IIPOU3BOJICTB.
B pesynbrare u3ydeHus: AUCUUIUIMHBI (MOYIIS) O0YYarOIIUIiCS JOKEH
3HATh:
® OCHOBBI TEOPUM XUMHUECKHUX IIPOLECCOB U PEAKTOPOB;
® METOJOJIOTHIO MCCIIEOBAaHUS B3aUMOJCHCTBHS XMMHUYECKUX IIPEBPALLCHUNM U SBJICHUU
[IEpPEeHOCca Ha BCEX MAcCIUTaOHBIX YPOBHSX;
® METOAMKY BBIOOpa peakTopa U pacuéra Mporecca B HeM;
OCHOBHBIE PEAKIIMOHHBIE IPOLIECCH] U PEAKTOPhl XUMUUECKON U OMOTEXHOJIOTHH;
OCHOBHBIE€ NPHUHIMUIBI OPraHU3alMM XUMUYECKOTO MPOU3BOJCTBA, €r0 HEPAPXHUECKYIO
CTPYKTYPY, METO/Ibl OLIEHKHU 3(pPEeKTUBHOCTH POU3BO/ICTBA;
® OCHOBHBIE XUMUYECKHUE IPOU3BOJICTBA;
yMeThb:
® paccuuTaTh OCHOBHBIE XapAKTEPUCTUKU XUMUYECKOTO IIPOLIECCA;
e BBHIOPAThH pPAMOHAIBHYIO CXeMY IPOU3BOACTBA 3aJaHHOTO MPOAYKTA;
® OIEHUTH TEXHOJIOrHUECKYI0 3(h(HEKTUBHOCTH IPOU3BOCTBA;
e BBIOpaTh A(HEKTUBHBIN THUI PEAKTOPA;
® IIPOBECTU pPacueT TEXHOJOTMYECKUX MTapaMeTPOB JUIS 3aJaHHOTO IIPOLECCa;
® ONpEIEeNIUTh IapaMETPhl HAWIIYyIlEeH OpraHU3alMy [IPOLEecca B XUMUYECKOM PEAKTOPE;
BJIAJETh:
e MeToAaMu aHaju3a 3(h(HEeKTUBHOCTH pabOThl XUMHUUECKUX MTPOU3BOJICTB;
e METOJaMU pacyueTa M aHajaM3a IPOLIECCOB B XMMMUYECKHUX PEAKTOpax, ONpPEEICHUS
TEXHOJIOTMYECKHUX IIOKa3aTeIIeH;
® METOAaMHU BbIOOpAa XMMUYECKHX PEaKTOPOB.
2. O0beMm, CTPYKTYpA U COAePKAHME JUCUMIIUHBI (MOLYJIs1)

2.1. O0beM JMCHUILIHHBI (MOYJIS)
| Buowt yueonoi pabomut | Dopmut 00yuenusn |




Ounasn
Oomasi Tpy10eMKOCThb: 3a4ETHBIE ¢TMHHUIIBI/YaChI 5/180
KonTakTHas pabora: 96
3aHATUS JTCKIHOHHOTO THIIA 32
3aHATHS CEMUHAPCKOrO THUIA 64
KoncyabTanuu 0
IIpoMe;KyTOYHASI ATTECTAIMS JK3aMeH
CamocrosTesannasi padora (CP) 84
2.2. Tembl (pa3geibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMEM OTBEJACHHOIO0 Ha HHUX
KOJIU4YeCTBa 4acoB M0 (l)OpMaM OﬁpaSOBaTeﬂbHOﬁ ACATCJIBbHOCTHU
Ounasn hopma odyuenus
Buapl yuedHoii padoTsl (B yacax)
Ne | HaumeHoBaHue TeM KonrakTnas pagora
3ansaTusn
n/n | (pazaenos) 3aHATHSA CEMHHAPCKOr0 THIIA CP
JIEKIIMOHHOT0 THIIA
J Hnblie 3 C JIP Hnble
1. Xumuueckas 6 0 6 0 6 0 16
TEXHOJIOTUS u
XUMUYECKOE
MIPOU3BOJICTBO
2. Teoperuueckue 8 0 8 0 8 0 17
OCHOBBI XHWMHUYCCKUX
MPOIIECCOB u
PEaKTOPOB
3. Xumuueckoe 6 0 6 0 6 0 17
MIPOU3BOJICTBO, KaK
XUMUKO-
TECXHOJOrnueckasa
cucreMa (XTC)
4. IIpomsimieHHBIE 6 0 6 0 6 0 17
XUMUYECKHE
MPOU3BOJICTBA
5. CoBpeMeHHbIE 6 0 6 0 6 0 17
TEeHICHIINH B
Pa3BUTHH XUMHYECKOU
TEXHOJIOI'uu
Ilpumeuanusn:

JI — nexumu, 113 — mpaktuueckue 3ausatus, C — cemunapsl, JIP — nabopatopusie paboter, CP — camocrosiTenpHas

pabora.

2.3. Conep:xxanue QUCHMIUIMHBI (MOAYJIfl), CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aejnamM) M
BHUJIAaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

XUMHUYCCKOC NPOU3BOJACTBO

Ne
i HaumeHnoBaHue TeM (pa3jiesioB) Coaep:xaHue JIEKIMOHHOI0 Kypca
1. | Xummnueckas TEXHOJIOTHUS u | 1.1. OcHOBHbBIE onpe/ieIeHUs U MOJI0KEHUs.

Xumudeckass TexHONOTUA. OOBEKT XUMHYECKOH TEXHOJOTHH.
MexoTpacieBoil xapakTep XHUMHUECKON TEeXHOJOruu. Pa3Butue
XUMHUYECKUX TPOU3BOJACTB M XUMHUECKOHW TEXHOJOruu. MecTo
XMMHUYECKON TEXHOJOTHH B IPOMBINUICHHOW cdepe W MeToI0B
XUMHUYECKOH  TEXHOJIOTHH B HEXMMHUYECKUX  OTPacisax
mpoMBINUIeHHOCTH. CHCTEMHBIN aHalnM3 CIOKHBIX CXEM H
B3aUMOJEHCTBUI 3JIEMEHTOB CXEMbl — IIOHATHE U COIEp)KaHUE
Merona. Pusznyeckoe U  MaTeMaTHYECKOE  MOJEIMPOBAHUE,
ONpEJEIICHUE U OCHOBHBIE MOHSATHUSA, UX MECTO B HHXKEHEPHO-
XMUMHUYCCKHX HCCICIOBAHUSAX M pa3padoTkax. MecTo M 3HAUCHUE
HaTYpHOTO U BBIYUCIUTENBHOrO JKcrepuMeHTa. CojepikaHue u
3a1a4u yaeOHOro Kypca.

1.2. XumMu4ecKoe Mpou3BOICTBO.

[MonaTHE 0 XUMUYECKOM MIPOU3BOACTBE. MHOTO(YHKIIMOHATHLHOCTD
XUMHYECKOT0 Tpom3BoAcTBa. OOmas CTPYyKTypa XHMHYECKOTO




MIPOMU3BO/ICTBA. OcHoBHBIE MOJICHCTEMBI XHUMHYECKOTO
IIPpOU3BOACTBA. OCHOBHEBIE TEXHOJIOTHYCCKHE KOMITOHCHTBI
XMMHYECKOTO TPOM3BOCTBA.

KavecTBeHHBIE ¥ KOJIMYECTBEHHBIC MOKA3aTEIH XHUMHUYIECKOTO
IIPOM3BO/ICTBA: TEXHOJIOTUYECKHE, HSKOHOMHYECKHE,
SKCIITyaTallHOHHbIE, COMAIIbHBIE.

1.3. CrpIpbeBble pecypchbl, BOJa M JHEPrusi B XHUMHYECKOM
NPOMU3BO/ICTBE

Kraccudukamms ceIpbeBBIX PECYpCOB IO Pa3IMYHBIM MIPU3HAKAM —
¢bazoBomy COCTOSTHHIO, TIPOUCXOXKACHHIO, HCTOYHHKAM.
MunepansHoe cblppe  (pyABl W TOJE3HBIE HCKOIAEMBIE),
OpraHHYecKOe TPHPOTHOE CHIphe (TOPIOYHE HCKOIIaeMBbIe),
pacTHTENIFHOE W JKMBOTHOE CBIPbE, BTOPHYHOE CBIPEE — HX
UCTIONB30BAaHWE M IIyTH TepepaboTku. OCHOBHBIE CIIOCOOBI
MepBUYHOI 00pabOTKM ChIphs (0OOTaIleHne, OYUCTKa, MOJAr0TOBKA
K TpaHCIOPTHpPOBKe U mnepepaborke). IloHsTne, cymHOCTE W
IMpUMEpPBl YIIyOJNCHNST HCIOIb30BaHUS CHIPbS, KOMOWHHPOBaHMS
MIPOM3BOJICTB U KOMIIJICKCHOI MepepaboTKH CHIPHSL.

3HaueHNEe M HCIOJIb30BAaHNE BOABI B XUMHUYECKUX MPOU3BOJICTBAX.
Uctounnkn Bompl. TpeOGoBaHHWS K TEXHOIOTHYECKOW W OBITOBOM
BoJie. [IpomblnuIeHHas! MOATrOTOBKA BOJBI U METO/IBI €€ OYMCTKH OT
npumeceif. OCHOBHBIE METOIBI KOHTPOJNS KauecTBa  BOJBIL.
DKOHOMHSI BOJIONIOTPEOICHUSI B NPOM3BOJACTBE. B0onooGopoTHbIe
CHCTEMBI.

Buzabl ¥ MCTOYHHMKM SHEPTUM B XMMHYECKOH MPOMBIIICHHOCTH.
MacurtaGsl moTpeOIeHus u CrocoO0sI YMEHBLICHUS
9HEpreTudeckux 3arpar. CymHOCTP M IPUMEPHl PEreHepalyu |
peKynepanuy  3HEPrHH.  OJHEPrOTEXHOJOTHYECKHE  CHCTEMBI.
BropuuHble 3HEpreTHYECKHEe pecypcehl.

TeopeTnueckue
XUMHUYCCKUX
peakTopoB

OCHOBBI
TPOIIECCOB u

2.1. OcHOBHBIE ONpeeJICHUS U MOJI0KEeHHS
DU3UKO-XUMHYECKUE 3aKOHOMEPHOCTU XUMUYECKUX MPEBpallCHUN
—  CTEXHOMETPHYECKHE, TEepMOJMHAMUYECKUE, KHHETHUECKHE.
[ToxazaTenn XUMHUYECKOTO TPEBPAIICHUS — CTETIEHb MTPEBPAICHIS,
BBIXOJ  TNPOAyKTa, WHTErpanbHas u  jauddepeHrnambHas
CEJICKTUBHOCTH, CKOPOCTH PEaKINH U MPEBPAIICHUS pEarcHTOB.
2.2. XuMnueckue npouecchbl

Omnpenenenne. Kiaccupukanuss XUMHYECKHX —IPOLIECCOB MO
Pa3IMYHBIM NMPU3HAKAM — XUMUYECKUM (BH]] XUMHUUCCKOW PEAKIINH,
TEPMOJMHAMUYECKUE XapaKTePUCTHKH, CXeMa IPEeBpaIlICHH) |
(ha30BBIM (YKCIIO U arperaTHoe cocTosHue (has).

l'omorenHpId XUMHYECKH Tponecc. OmpenereHne W MPHMEPHI.
Bnmsiane XMMHYECKMX MPU3HAKOB W  YCIOBHH IPOTEKaHHS
mporiecca Ha ero moka3atenu. CrrocoO0bl HHTCHCH(DUKAIIH.
[Monarue onTuManeHBIX Temreparyp. ONTHMAaIbHBIE TEMIIEPATyPHI
Juis oOpaTMMBIX M HEOOpaTHMMBIX 3K30- W OHIOTEPMHYECKUX
peakuu.

I'eteporennsiii  (HeKaTaIUTUYECKUH) XHMHUYECKMH  IIpoILecc.
Onpenenenne u  npumepsl. CrIpykTypa Impolecca U €ro
cocraBirontie (cragum). HaOmomaemass CKOpOCTE XHMHYECKOTO
npeBpamenus. O6nmactm  (peXHUMBI) TMPOTEKAHHWSI TpoIlecca,
JTUMHATUPYIOIIAS CTAIHS.

Iereporennsrii XxuMuYeckuid mporecc "ra3 (JKUAKOCTH) - TBepaoe'.
O0ocHOBaHMeE, IIOCTPOCHUE U aHAIN3 MaTeMaTHUECKON MOJIENH JUIst
peakumii ropeHust (Momenb  "cxkumaromasicss  cdepa) H
TOMOXUMHUYECKOH (MOJeNlb "¢ HEB3aUMOJACUCTBYIONIMM sIpoM").
HaGnionaemast CKOpOCTh TNpEBpalleHUs, BpeMs MpEeBpalleHUus] U
MyTH WHTCHCUOUKAINH [UIS Pa3IHIHBIX OO0JIACTeH IMPOTeKaHHS
mpoiiecca.

lereporenHsrii  XxuMuUecKuii mpormecc '"ra3  (KHIKOCTB) -
KUAKocTh". OOOCHOBaHHE, TOCTPOCHHE U aHAIIN3 MAaTEMAaTHICeCKOM
Monenu. HaOmromaemass CKOpPOCTh TMpeBpalleHUss W 00JacTH
npoTekanus mporecca. ITyTH WHTCHCH(UKAIMH U Pa3IHIHBIX

"




PEXHUMOB TIpoIIecca.
Karanmutnueckuit  mpomecc.  Ompenenenue, — kiaccuukarus,
npuMepbl. ['eTeporeHHBIN KaTaauM3 Ha TBEPOOM KaTalnu3aTope.
O6ocHOBaHNEe, TOCTPOCHNE M aHAIN3 MaTEeMaTHYECKOW MOJEIN Ha
KaTaIUTHYCCKOW TIOBEPXHOCTH M B TIOPHUCTOM 3€pHE KaTallU3aTopa.
Habnromaemass CKOpPOCTh TpEBpalICHUS U OONACTH IMPOTCKAHHS
npouecca. CTerneHb HCHOIB30BaHUS BHYTPEHHEH IOBEPXHOCTH.
[TyTn nHTeHCH(DHUKAINY KATATUTHICCKUAX MPOICCCOB.

2.3. XuMnueckme peakTopbl

OmnpeneneHre U Ha3HAUYCHHE XUMHYECKOTo peakropa. Peakropsl B
XUMHYECKIX ¥ HEXIMUYECKHUX OTPACIAX MPOMBIIUIeHHOCTH. O630p
THTIOB XMMHYECKHX pPEAaKTOPOB, HUX CTPYKTYPHBIC 3JIEMEHTHI
(peakimoHHasl 30HA, YCTPOWCTBA BBOJA W BBIBOAA, CMCIICHHS,
paszesieHuss W pacmlpeleNieHHsT OTOKOB,  TEINIOOOMEHHBIE
3HeMeHTbI), OCHOBHBIC IPOLICCCHI U ABJICHUA B HUX.
Cucremaruzanusi TpPOIECCOB B XMMHYECKOM pEaKkTope o
MacmTaly WX MPOTEKaHWA: XMMHYECKas PEaKnus, XUMHYCCKHUHA
MpoLecC B DJIEMEHTaPHOM 00BeMe, TPOLECcChl B PEaKIIMOHHOM
AJIEMEHTE U B PEaKTOpPE B IIETIOM, FIX B3aUMOCBS3b U HepapXudecKas
CTPYKTypa MaTeMaTH4YeCKOM MOZENN Tpolecca B pPeakTope.
[TpuMephI MPOIECCOB B Pa3IMYHBIX BUAAX XUMHUYCCKIX PEaKTOPOB.
Knaccupukamuss mporeccoB B peakTopax IO — Pa3IdIHBIM
NpU3HAKaM - BUJ XMMHYECKOIrO IMpOIecca, OpraHu3alys MOTOKOB
peareHTOB (cxeMa JIBM)KEHHsI PETeHTOB Yepe3 peakTop, CTPYKTypa
MIOTOKOB B PEAKIMOHHOW 30HE), OPraHM3aIlUsl TEIUIOBBIX MOTOKOB
(TeryoBOM  peXUM, CcXeMa TeIUIoOOOMEHa), CTallMOHAPHOCTH
mporiecca.

O6ocHOBaHNE M IOCTPOCHNE MAaTEMaTHIECKOW MOEIH Tporiecca B
peaKTopax  pa3iMYHOTO THUNA KaK CHUCTEMBI  YpPaBHCHUU
MaTepUATFHOTO W TEIUIOBOTO OallaHCOB HA OCHOBE MJAHHBIX O
CTPYKTYpE II0TOKa, XUMHUYCCKUX NpEeBpallCHUAX, SIBJICHUAX
nepeHoca Tella W BENIeCTBA W WX  B3aUMOJICHCTBHH.
Cucremarm3anisi W KIacCHPHUKAIHUI MaTeMaTHYSCKHX MOMEIeH
MPOLIECCOB B PeaKTOpax.

H3oTepmudeckie MpoLecchl B XHUMHUYECKOM peakTope. BrnmsHue
CTPYKTYpHl TOTOKa (WAealbHOE CMEIICHHE ¥ BHITCCHEHHE),
CTAllMOHAPHOCTH Tporecca (MPOTOYHBIA U  MEPHOANICCKHIA),
mapaMeTpoOB W YCIOBHHA MPOTEKaHHWS Ipolecca (TeMIeparypa,
KOHLICHTpAalMs, AaBjeHUE, O0bEM pEaKIMOHHOW 30HBI, BpeMsi),
BU/Ia XUMHUYECKOW peakuuu (MpocTas M ClIoXHas, oOpaTtuMas u
HeoOpaTuMasl) W ee mapaMeTpoB Ha Mpo(HIN KOHIEHTpaluid
MOKasaTesH IMpoliecca B peakTope (CTENeHb MPEeBpPAIleHHs, BBIXO
MPOAYKTA, CEIEKTUBHOCTH Iporiecca). OCHOBHI pacueTa mpolecca B
peaktope. ComocraBieHne S()()EKTHBHOCTH  TPOIECCOB B
PEaKTOpax, OMUCHIBAEMBIX MOJCISIMHU HICATFHOTO CMCIICHHUS U
BEITCCHCHHS.

HenzorepMuueckre mpomeccsl B XMMHYECKHX — PeakTopax.
OpraHm3anys TCIUIOBBIX TOTOKOB U PEXKHUMOB B XHMHYECKHUX
peakropax. PacnpeneneHue Ttemieparypsl, KOHLEHTpauud H
CTCIICHU TIPEBpalllCHUA B PCaKTOpEe B pPEKUMAX HUACAIBHOI'O
CMCIIICHNUSI ¥ BHITECHCHHS, aqnadaTHIecKOM U C TEIUIOOOMEHOM.
CBsI3b TEeMIIEpaTyphl M CTEIICHH IPEBPANICHUS B aInabaTHIECKOM
npouecce. CornocraBieHne ¢ U30TEPMUUYECKAM pexxuMoM. Hucrno u
YCTOHYMBOCTH CTAI[MOHAPHBIX PSKUMOB B PEAKTOPAX HACATHHOTO
CMCIICHUA.

2.4. [IpoMbINIJIEHHBIE XHMUYECKHE PEAKTOPBI

Ha KOHKpeTHBIX TmpHMepax MPEeIMETHO pPacCMaTPUBAIOTCA
IPOMBINIJICHHBIC PECAKTOPBI JJIIsL IIPOBECACHUA TOMOI'CHHBIX,
TETEPOTCHHBIX W KATAJUTUYECKHUX IMPOIECCOB — TUIBI PEaKTOPOB,
KOHCTPYKTUBHBIC XapaKTEPUCTHKH M OCOOCHHOCTH peXHMa,
00J1aCTH HCIIOJTH30BAHUS.

XUMHYECKOe MPOM3BOACTBO,

KaxK

3.1. Crpykrypa M onucaHue XHMHKO-TEXHOJOIHYeCKOM




XUMHUKO-TCXHOJIOTHYECKAsA CHCTEMaA
(XTC)

CHCTEMBbI

XUMHYECKOe  IPOU3BOJCTBO  KaK  XHMHKO-TEXHOJIOTHYECKAs
cuctema (XTC). Iomstue cumcreMel u XTC. CocraB XTC:
AIIEMEHTEHI, CBSI3H, MOJICUCTEMBL. DieMeHTH X TC, Kiraccubpuranms
MO0 BHIY IPOLECCOB M Ha3HAYEHHIO. TEXHOJIOTHYECKHE CBS3H
anmemenToB XTC (mortokm). IlocnenoBaTenbHasi, mHapajuiesibHas,
pa3BeTBIICHHAs, MOCJIEN0BAaTENIbHO-00BoAHAsl (Oalinac), oOparHas
(peuMKiI) TEXHONIOTHYECKHUE CBSI3U. X cXeMbl M Ha3Ha4YCHUE.

Omnucanne XTC. Buget mopeneit XTC - omnmcarenbHblE |
Fpaqmqecxne. OHI/IC&TCJ’[BHBIQ MOACIN - XHUMHYCCKadaA CXEeMa Hu
MaTeMaTH4eCKas MOJENb. I'paduueckue MOJIEIN -

(yHKIMOHATbHAS, TEXHOJOTHYECKas, CTPYKTypHass W Ipyrue
(cenmankeHbIe) cXeMbl. HazHaueHWe, MPUMEHEHUE M B3aUMOCBS3b
MoJIeNen.

3.2. Anamu3 XTC

ITonsarue, 3amaun u pesyinbrathl aHanuza X1C - coctosHue XTC,
MaTepUANBHBIA M TEIUIOBOM OalaHCHI, IMOKA3aTeNd XUMHYECKOTO
MIPOM3BOJICTRA.

Cpotictea XTC Kak CHCTEMBI: B3aHMOCBS3aHHOCTh PEKHUMOB
AIIEMEHTOB, Pa3NIMUNe ONTUMAIBFHOCTH JIEMEHTa OJUHOYHOTO U B
CUCTEME, YCTOMYMBOCTP U CYLIECTBOBAHHME CTaLMOHAPHBIX
PEXHUMOB U JIp.

MarepuaabHbIii U TEIJIOBOH OanaHChl. METOAMKA COCTABJICHUS W
pacueTa MarepHaibHBIX M TEIIoBbIX OamaHcoB XTC u ee
noacucteM. OcobOeHHOCTH pacuera OalaHCOB B CXeMax C
perukiaom.  DopMbl  TpeAcTaBieHHs ~ OamaHCcOB  (TaOJHUIIBI,
JHarpaMMBl 1 JIp. ).

MarepuanbpHbIii OamaHc i MacCOOOMEHHBIX W PEaKIMOHHBIX
3JIEMEHTOB. Hcnonb3oBanue CTEXHUOMETPUUYECKHUX,
TEPMOJMHAMHYCCKUX M MEX(pa3HbIX OalaHCOBBIX COOTHOIICHHH.
CremneHpb UCTIONBb30BaHUS CHIPHEBBIX PECYPCOB.

OHTaJBIUIHBINA, OJHEpreTHdeckui (10 TMOJNHOM SHEepruM) u
akcepretndyeckuit  Oamancet m  KIIJ[. WX comocraBienue u
ucnonb3oBanue B aHanuze XTC.

3.3. Cunrte3 XTC

[onsarne un 3amaun cmaTe’a XTC. OCHOBHBIE STambl pa3pabOTKU
XTC. Ponb MaTeMaTH4ECKUX U BPUCTUUECKHX METOJIOB.
OcHoBHBIE KOHLENIMU Tpu cuHTe3e XTC: MoJIHOE UCIOJIb30BaHUE
CBIPBEBBIX M HHEPreTHUECKUX PECYpPCOB, MHHHMM3AIMS OTXOJIOB,
ONTUMAJILHOE HWCIOJB30BaHUE ammapatypbl. Mx cojepxaHue u
crocoObl  peanmusanud.  KoMOMHHUpOBaHHBIE — MPOM3BOJICTBA,
COBMEIICHHBIE TMPOIIECCH], BTOPHYHBIE JSHEPreTHUYECKHE PECYPCHI,
SHEPrOTEXHOJIOTHYCCKHE CHCTEMBI, mepecTpamBaemble XTC,
3aMKHYTBIE, MAJIOOTXOJHBIC TIPOM3BOJACTBA - WX MOHATHS,
0COOCHHOCTH U TPUMEHEHHE.

OIHOPOJIHBIE TEXHOJIOTHYECKHE CXEMBL: CUCTEMA PEKYIIEPATUBHOTO
TEIUIOOOMEHA, CHCTEMa pa3/e/icHHs MHOTOKOMITIOHEHTHOH CMecH,
cuctemMa peakTopoB. OCHOBBI TIOCTPOCHUS HUX ONTUMATbHON

CTPYKTYPBI

HpOMbIHIJ'ICHHBIC XNUMHYCCKUEC
IMpOU3BOACTBA

XuMuUecKne NPOM3BOJACTBA PACCMATPUBAIOTCA IPEIMETHO Kak
peamu3anys ~ U3YyYEHHBIX  TEOPETHYECKHMX  OCHOB  XHUMHKO-
TeXHONOru4ecknx mnporeccoB n XTC, KOHIENIMHA MOCTPOCHHS
BoicokoddextuBHoit XTC. OCHOBHOW axkIEHT JenaeTcs Ha
(M3UKO-XMMHUYECKHE OCHOBBI KOHIENIUU MOCTPOCHHUS
TEXHOJIOTHYECKOM CXEeMBl MPOU3BOJICTBA W €r0 IOJCHUCTEM.
IIpousBoncTtBo cepHOM  KUCIOTBL. IIpou3BoACcTBO amMMmuaka.
[Tpon3Bo1cTBO a30THOM KHUCIOTHL. [IpOM3BOACTBO CTHPOIIA.

CoBpeMeHHbIE TEHACHLIMHU B
Pa3BUTUH XUMHYECKON TEXHOJIOTUU

Texymee cOCTOSHHE XUMHUYECKOW IPOMBIIUICHHOCTH B MHpPE H
TEHACHIUHN €€ pPa3BUTUA. [lepCcreKTUBHBIE HMCTOYHHMKH CBIPbS U
sHeprud.  Kiacrepmsanmss  XMMHYECKOH  NPOMBIIUICHHOCTH.
CoBMernieHHble  Tmporecchl. [ 'mbkue W mepecTpanBaeMble
TeXHoJoruuyeckue cxembl. HoBble  XMMHKO-TEXHOJIOTHYECKUE




| mpotecchl i cIoco6bI MOTydeH s IPOAYKTOB. HaHOTeXHOIOTHS.

CojaeprxaHue 3aHATHI CEMHHAPCKOI0 THIIA

lij‘:)l HaumenoBanue Tem (pa3jeJioB) Tun Conep:xanue 3aHATHI CEMMHAPCKOTO THUIIA
1. | Xumugeckas TEXHOJIOTUS u 113 [Tokazarenu XAMHUKO-TEXHOJIOTUYECKOTO rporuecca.
XUMHYECKOE TPOU3BOICTBO JIP | CrexuoMeTpHIeCcKie 3aKOHOMEPHOCTH.
[Mokazarenm  XWMHKO-TEXHOJIOTHYECKOTO mporiecca.
TepmoauHaMHUECKHe 3aKOHOMEPHOCTH
3. | TeopeTnueckue ocHoBnl | II3 [Tokazarenu XUMHUKO-TEXHOJIOTMYECKOTO rporiecca.
XUMHUYECKHUX MIPOLIECCOB u Kunernyeckue 3aKOHOMEPHOCTH.
peaKkTopoB Peakrops! naeansHoro BeiTecHeHus (PUB) u naeamsHoro
cMmereHus HenpepbiBHOro aeiicteus (PUC-u)
PeakTopsl moeampHOrO  CMEMICHHS  MEPHOANIECKOTO
JefcTBus (PUC-m). AnnabaTryecknit peaxTop
HICaTHHOTO CMEIICHUS
JIP MopenupoBanue HA30TEPMHUUECKUX MIPOLIECCOB B
peakTopax U peakTOPHBIX CHCTEMaxX
AHanu3 Tmpolecca «ra3-TBEpIOe» Ha MpuMepe O00XKura
cyabbhuaa UHKA
OKuCIIeHUE THOKCHIA CePBI
5. | XuMu4eckoe TPOM3BOIACTBO, Kak 113 Kackaz peakTopoB mneansHoro cmemenus (k-PYC-n)
XUMHKO-TexHonoruueckass cucrema | JIP | PasHopogubsie XTC. IlocnenoBarensHoe U MapauienbHOE
(XTC) coequnenue PUC u PUC
DpPaKLUUOHHBIN PELUKIL
Marepuanbueiii 6ananc snemenTa XTC 6e3 XUMHYECKOTO
TIPEBpAIECHIS
Marepuanbhbiii 0amanc snemeHTa XTC ¢ XUMHYECKUM
MIpeBpalcHHEM
7. | IlpoMbIIUIeHHBIE xummdeckne | I13 | Pacxomaple k03(pUIMEHTHI 1O CBHIPhIO, SHEPTHH W
TPOU3BOJICTBA BCIIOMOTATEJILHBIM MaTepuaiaM
Marepuanbasiii 6aanc XTC B nenom
JIP AHanu3 XAMHUKO-TEXHOJIOTHYECKUX CHUCTEM -
MIPOM3BOJICTBO a30THOM KUCIOTHI
9. | CoBpemeHHEBIC TEH/ICHIUH B | II3 | Pacxomuple KOX(QQUIHUEHTH TO CHIPBIO, DJHEPTUH U
Pa3BUTHH XMMHUYECKON TEXHOJIOTUN JIP BCIIOMOTaTENbHBIM MAaTEpHAIIAM
Marepuanbnbrii 6ananc XTC B neaom
Conep:xaHue cCaMOCTOATEIbHOH PadoThI
Ne .
w/n HaumeHnoBanue Tem (pa3esioB) Coaep:kanue caMOCTOSTEIbHOI PadoThI
1. | Xumuueckas TEXHOJIOTUS u | [loBropenne  nexkuumoHHoro  marepuana.  [loaroroBka K
XUMHUYECKOEC IMTPOU3BOACTBO MPAKTUYCCKUM 3aHATHUAM U J'la60paTOprIM pa60TaM
2. | Teopetuueckue ocHOBHI | [loBTOpeHue JIEKLIMOHHOTO Marepuana. IlogroroBka  k
XUMHYECKIX TIPOIIECCOB ¥ | IpaKTHYECKUM 3aHATHSAM H J1a00PaTOpHBIM paboTam
pEaKTopoB
3. | Xumuyeckoe NpPOU3BOACTBO, Kak | [loBropeHne  nekumoHHoro  marepuana.  llogroroBka K
XUMHKO-TEXHOJIOTHYECKas CHCTeMa | MPaKTUIECKUM 3aHATHAM U J1a00paTOpHEIM paboTam
(XTO)
4. | IIpoMbllIEHHBIE xumuueckue | [loBropenne  nexkuumoHHoro — marepuana.  [loaroroBka K
MIPOM3BOJICTBA MPAKTUIECKUM 3aHATHAM U Ja00paTOpPHEIM paboTam
5. | CoBpeMeHHBIE TEHACHIIUHU B | [loBropenne  neknuoHHoro  marepuana.  IloaroroBka K

Pa3BUTHHU XHUMUYECKON TEXHOJIOTHH

IMPAKTUYCCKUM 3aHATHUAM U .]'Ia60paT0pHBIM pa60TaM

3. OneHoyHble MaTepuadbl [Jsl TNPOBeJeHUS] TeKyllero KOHTPOJSA YCHeBaeMOCTH H

NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMuXCcs M0 JUCHUILIHHE (MOIYJII0)
[lo nucuumiuHe (MOIYJIO) MPETyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJS KadyecTBa

OCBOCHUA:
[ ]

TEKyUIUH KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEXKYTOYHASI aTTECTALMS O0YyJAFOIINXCS 110 JUCITUTUTHHE (MOYJIIIO).

3.1. OueHouHble MaTepUabl A TNPOBeJIeHUS TeKylleill aTrecTallud MO JAUCHUILIHHE
(MoyJ110)

|.N'9

| KoHTpoJsinpyemble TeMbl (pa3jielibl)

| HauMeHoBaHMe OLIEHOYHOT 0 CpeacrBa




n/n

1. | Xumuueckas TEXHOJIOTHS U XUMHUIECKOEe TIPOU3BOCTBO Ycrubiii onpoc

2. | Teoperudeckne OCHOBBHI XHMHUYECKHX TMpOIEcCOB ® | YCTHEIA ompoc. KoHTponpHas pabora
peaKTopoB

3. | Xumudeckoe MpOM3BOACTBO, KaK XMMHUKO-TEXHOJIOTHYecKasi | Y cTHbIN onpoc. KonTponsHas padora
cuctema (XTC)

4. | TlpoMBbIIUIEHHBIE XUMHUYECKHE TPOU3BOJICTBA Yerusriii onpoc. KontpoasHast padoTta

5. | CoBpeMeHHbIE TEHACHUMM B Pa3BUTUM XUMHYECKOW | YCTHBIH Ompoc

TCXHOJIOTHHU

3.1.1 TunoBble KOHTPOJbHbIE 32JaHUS MM WHbIE MATEPHAJIbI, HEO0OX0AUMBbIE /ISl OLEHKH
3HAHWI, YMEHUIl, HABBIKOB U (WJIH) ONbITA IEATEJILHOCTH B MpoLecce TEKYIero KOHTPOJIst
ycreBaeMoCTH
YcTHbli onpoc

1.

2.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CrexuoMeTpUyecKue  3aKOHOMEPHOCTH  XMMMYECKHUX  mpoueccoB.  OCHOBHOE
CTEXUOMETPUYECKOE COOTHOILLICHUE.

[Tokazatenn  >(QPEKTUBHOCTH  XUMHKO-TEXHOJIOTMYECKHX  mporeccoB.  CremneHb
IIPEBPALLCHUS.

ITokazaTenu XUMHKO-TEXHOJIOIMYECKUX MPOLECCOB. BBIXO IPOLyKTa.

IToxazarenu XUMHMKO-TEXHOJIOTMYECKUX IIPOLIECCOB. WuTerpanbHas u
muddepeHnnanbHas CeNneKTUBHOCTb.

XuMudeckas TepMOIMHAMUKaA. Pac4€T KOHCTaHTBI paBHOBECHSL.

Xumudeckas TepMOJAUHAMUKA. PacyéT paBHOBECHOM CTEIIEHM IIPEBPALCHUS.
XuMmuyeckas TepMoANHaMuKa. Pac4€éT paBHOBECHOTO COCTaBa PEAKLIMOHHOM CMECH.
XuMHYecKas TEpMOAMHAMUKA. 3aBUCUMOCTb KOHCTAHThI PABHOBECHSI OT TEMIIEPATYPBHI.
XuMuyeckass TEpMOAMHAMUKA. MeTOIbI CMEIEHUS PABHOBECHS COIIIacHO NMpuHuuIy Jle-
[[TaTense — bpayHa.

. Xumuueckas kKuHeTHka. KuHeTrka npocTbix HeoOpaTUMBIX U 0OpaTUMBIX pEaKLIUi.
. XuMHueckasi KUHeTHKa. KHHEeTHKa CJIOXKHBIX MapauIeNIbHBIX M MOCIEI0BATEIbHBIX

peaKIHid.

XuMu4ecKkass KHHETHKA. 3aBHCHUMOCTh KOHCTaHTBI CKOPOCTH XUMHYECKOW PEaKIuu OT
TEMIIepaTyphbl.

3aBUCHUMOCTh CKOPOCTH OOpAaTUMOHM peakiiu OT TEMIIEPaTypbl B 3aBHCHMOCTH OT
TeroBoro 3¢ dexTa mporecca.

Mogenu mporecca «ra3-TBEPIOE» «CIKUMAIOIIEECS AIPO» M «CKHMAIOMIAsACS chepar.
Onucanue npouecca. [Ipumepsl XUMUYECKUX PEAKIUM.

[TonsiTre «uMuUTHpYIOMIeH cTaaum». O0IaCTH MPOTEKAHMS MPOIEcca «Ta3-TBEPIOE» B
3aBUCUMOCTH OT JJUMHUTHUPYIOIICH CTaIIHH.

[Iporekanue mporecca «cxkuMmatromasicsi chepa» B nuddysuonnoit odmactu. I[Ipoduis
KOHIICHTpaluii ra3oo0pa3Horo peareHTa B 1ud@y3uoHHOW obOmactu. MeTojsl
WHTEHCUPHUKAIUY TIporiecca B qudGy3nOHHON 001acTH.

[IpoTekanne mporecca «CKUMArOMIascs cdepa» B KuHeTHueckou obmactu. [Ipodwib
KOHIIEHTpallMi  ra3000pa3HOro peareHTa B KUHETHUYECKOM oOmactu. MeTosl
WHTCHCU(UKAIIH ITPpoIecca B KHHETUIECKON 00JIACTH.

[Iporekanue mpolecca «CKUMAIIEecs sapo» B BHemHenuddy3noHHOW oOIacTy.
[Ipodunp koHIEHTpaIuii ra3000pa3HOro peareHTa B BHENIHeAH(PGY3MOHHON 00JacTH.
MeTo1p1 MHTEHCU(DUKAIIUY TIpoIiecca B BHENTHEAU(PPY3MOHHOM 00I1acTH.

[IpoTekanue mpolecca «CKHUMAroIieecs sapo» B BHYTpUAUGGY3UOHHOW OO0JIACTH.
[Tpodunes KoHIEHTpamMii Ta3000pa3HOTO peareHTa B BHYTpUIud(Gy3MOHHONW 00JIacTH.
Mertoapl nHTEeHCH(DHUKAIIUY TTpoliecca B BHYTpUIuPy3noHHOM 00J1aCTH.

[Iporekanue mporecca «CHKUMAOIIEECs SAPO» B KUHETHYeckod obmactu. Ilpodunb
KOHIICHTpallMii  ra3000pa3HOr0 peareHTa B KHHETHYECKOW oOyiacTH. MeTojsl
WHTEHCU(PHUKAIIUYU TPOIecca B KHHETUISCKOW 00IacTH.



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.

48.

49.

50.

ArnmapaTsl 715 IPOBEJCHUS MPOIlecca «ra3-TBEPIOE».

KoHncTpykius annapara ¢ nceBI00KUKEHHBIM CIIOEM.

Oxwucnenue quokcuaa cepbl. Onucanue npouecca ¢ TOYKH 3peHust pu3nyeckon XuMuH.
MeTop1 cMelIeHHs paBHOBECHSI B pEaKLIMK OKUCIIEHUS JUOKCHUIA CEePBI.

AmnmnapaTtypHoe o(popMIIEHHE MTPOLECCa OKUCICHUS JUOKCUAA CEPBI.

3aBUCUMOCTh COCTaBa I'a3a Ha BXOJI€ B KOHTAKTHBIN armapar OKHCIIEHUSI TUOKCUIA CEepBI
B 3aBUCHUMOCTH OT UCXOJHOT'O CEPOCOJAEPIKAIIETO ChIPbS.

[Tpunumn BeIOOpa KaTanu3aTopa AJis Mpolecca OKUCIEHHUS THOKCUA CEPB.

PexuM paboThl HEMOABMKHOTO CJIOS KaTaau3aTopa.

[TonsTre «aanabaTHUECKOro pa3orpenay.

Cxema ABOMHOIO KOHTAaKTUPOBaHUs — ABOMHON abcopouuu (JIK/JA) — pyHKmonansHas
cxema.

Cxema ABOMHOI0O KOHTAaKTUPOBaHUs — 1BOITHOM abcopouuu (JAK/IA) — TexHomornuecKkas
cxema.

O6ocHoBanue BbIOOpa abcopOeHTa Ha MEpBOIl M BTOPOIl cTaguu abcopOuuu B cxeme
JK/IA.

OcHOBHbBIE KOHIEMIMNA CUHTE3a XUMHKO-TexHoJornueckux cucreM (XTC) — koHuenus
MOJIHOTO ~ MCTOJB30BaHUSl CBIPBEBBIX pecypcoB. Ilpumepsl peanuzanuu JaHHOU
KOHIICTIIIUH.

OCHOBHBIC KOHIIETIIMY CHHTE3a XUMHUKO-TexHoJormueckux cucreM (XTC) — koHmenus
MOJTHOTO HCIIONIb30BaHUS JHEPreTHYeCKUX pecypcoB. [lpumepsl peanuzanuu JaHHOU
KOHIICTIITUH.

OcHOBHbBIE KOHIEMIMNA CUHTE3a XUMHKO-TexHoJornueckux cucreM (XTC) — koHuenus
MUHUMHU3ALKU 0TX00B. [Ipumepsl peanuszanuu JaHHOW KOHIEIIUH.

OcCHOBHbBIE KOHIEMIMY CUHTE3a XUMHKO-TexHoJornueckux cucreM (XTC) — koHuenus
3¢ (PeKTUBHOTO UCHONIb30BaHUsI oOopynoBaHus. [IpuMepsl peanm3anuu  JTaHHON
KOHIICTIIIUH.

[Ipon3BOACTBO a30THOM KUCIOTHI — ChIpbeBas 0a3a MPOM3BOACTBA.

[Tpon3BOCTBO a30THOM KHCIOTHI — XHUMHUYECKash cXeMma MpOU3BOJCTBA. DHU3HMKO-
XUMHUYECKOE OIMMCAaHUE MPOIIECCOB.

ITpon3BOICTBO a30THOM KHCIOTHI — (QYHKIIMOHAJIbHAS CXeMa IPOU3BOJICTBA.
[Tpon3BOCTBO a30THOM KUCIOTHI — CTAAMSI MOATOTOBKH UCXOJIHOTO CHIPbSL.
ITpon3BOCTBO a30THOM KHUCIIOTHI — ammapaTypHoe O(QOpMIICHHE CTaAuM OKHCICHHUS
aMMHaKxa.

[Tpon3BOCTBO a30THOW KHMCIOTHI — CTaJusi OKUCIEHHsS aMMHaka. YTO Takoe «KOTEN-
YTHIIN3AaTOP», U KaKyto (YHKIHIO OH BBITOJIHSET?

[Tpon3BOACTBO a30THOM KHUCIOTBI — CTaausl OKHCICHMS OKcuaa aszoTa. Ilouemy
OKHCJIEHHUSI OKCHJIa a30Ta HEJb3sl 00ObEUHUTD CO CTauei OKUCICHHUS aMMHaKa?
ITpon3BOICTBO a30THOW KUCIOTHI — y3en abcopOuuu. Iloyemy TermooOMeHHBIN anmapat
nepe abcOopOLMOHHONW KOJOHHOM Ha3bIBae€T «XOJOAMIbHUK-KOHAeHcatop»? UTo Tam
KOHJIEHCUpYeTCs?

[Ipon3BoacTBO a30THOM KUCHOTHI — y3en abcopbuuu. Koncrpykuus aOcopOIMOHHOM
KOJIOHHBI.

[Tpon3BOACTBO a30THOW KUCIIOTHI — y3€JI CaHUTApHOW OYUCTKHU. [lo KakoMy mpuHIUIY
BbIOMPAETCS peareHT Uil BOCCTAaHOBJICHHUS OKCHJIOB a30Ta?

[Tpon3BOACTBO a30THON KUCIIOTHI — Y3€J CAaHUTapHON O4MCTKH. Kakyio posib BBIMOTHSET
Typbuna?

[Ipon3BOACTBO a30THOM KHUCJIOTBI — OIKACAHUE HSHEPrOTEXHOJOTMYECKOW CXEMBbI
IIPOU3BO/ICTBA.

[Tpon3BOACTBO a30THOM KHCIOTHI — KaKyl0 pOJIb BBIMOJHSET «IKOHOMaW3ep», CTOSIIHM
nocje TypOouHsl?

[Tpon3BOACTBO a30THOM KHUCIIOTHI — Kakue KoHIenuuu cuHTe3a XTC peann3oBaHbl HA



IIPOU3BOJCTBE?
KoHnTtpoubHbIii padoTa
Tema 2. [Ipumep KOHTPOJIBLHOI padoThl Ne 1.
1. Onpenenutsh cTeneHb NpeBpalieHus 1Mo KOMINOHEHTY B (xg) U cocTaB peaklinOHHON CMecH ISt
peakuuu
A+2B=2R+8,
eciu xa= 0,6; cao =1 KMOIB/M; cgo= 1,5 KMOIB/M’.
2. OnpenenuTth BIMSAHUE W30BITKA BOJSHOTO Mapa B UCXOJHON CMECH Ha PAaBHOBECHYIO CTEIICHb
MpeBpalleHHs] 3TUJICHA B 00paTUMON peaKIK CHHTE3a ATaHOA:
C2H4+ HzO <> CszOH
I TPEX MOJBHBIX COOTHOWIEHHH B ucxomHou cmecu a=H,O:C.Hs = 1; 4; 9. J/laBnenue B
nporecce 3 MIla, koncranta pasHoBecus K,= 0,068 MITa™.
Tema 3. [Ipumep KOHTPOJILHOI padoThl Ne 2
1. PeakTop nepuoanueckoro AeMCTBUS 3a 8 U JOJDKEH MPOU3BOJIUTh Ng = 4,8 KMOJb TipoaykTa R.
YroObl 3arpy3uTh pEaKTOp, HArPeTh €ro N0 HYKHOH TeMIepaTypbl M pasrpy3uThb IOCIe
OKOHYaHMs mpoiiecca, Tpedyercs 1 u.
1) Haiitn HE0OX0qMMBIi 00BEM peakTopa, €CIIM U3BECTHO, YTO B PEAKTOPE MPOTEKAET peakius A
— R ¢ xoncranToii ckopoctu 0,026 MUH ', HauanbHAas KOHIIEHTpAlUs BEImECTBa A paBHa 8
KMOIIB/M?, 99 % KOTOPOTO MOABEPracTCs NPEBPAILEHUIO.
2) Omnpenenutbs 00BbEMBI peakropoB MC-H u MB nans momydeHus Takoro ke KOJIWYeCcTBa
npoAykra R B CyTKH IIpH TOM K€ CTENIEHN IPEBpaLCHMsI BellecTBa A.
2. B peakrope uaeanbHOro cMmemmenus oobéMoM 0,3 M’ POBOAUTCS DK30TEPMUYECKAs PEAKIIUs
l-ro nopsgka A= R + (,. KoHCcTaHTa CKOpPOCTM peakLMH ONMCHIBACTCS ypaBHEHUEM Kk =

20000

10°exp( RT ) mun™'. TemnoBoii s¢dexT peaximu coctaBimser 2300 Kkax/kMonb. [IT0THOCTD
PEAKIMOHHON Macchl HE 3aBMCHT OT CTEIEHH IpeBpamieHus u paBHa 420 xr/m’. VienbHas
TerI0EMKOCTh pactBopa paHa 0,95 kkan/(kr-K). PactBop pearenra A momaércs ¢
KOHIIeHTpauueid 6 kmons/M® B komuuectBe 0,6 M*/u. Paccuumrars, IpH Kakoil Temreparype
clIeyeT MoJaBaTh UCXOAHBIN pacTBOp BellecTBa A B peakTop, paboTaronuii B aquadaTndeckom
peXuMe, 4TOOBI TeMIepaTypa B HéM He npesbimana 60 °C.

Tema 4. [Ipumepbl BONIPOCOB K KOHTPOJILHOH padoTe Ne 3

XKunkodaszuelii npoiecc omnuchiBaeTcs peakuuei 1-ro mopsiaka tuna A—2R ¢ KoHcTaHTOMH
ckopocty paBHOM 8,3-107 cex’. KoHIeHTpalMs HCXOAHOro BelecTBa cocrapiseT 0,36 MOJb/IL.
Pacxon peakunonHoli cmecu pasen 0,12 v*/MuH.

IIpouecc mpoBOAUTCS B YCTAHOBKE U3 3 PEaKTOPOB CMELIEHUS, COEAMHEHHBIX MOCIIEI0BATEIBHO
oobemoM 0,3 M>.

Onpenenuts NPON3BOJUTENBHOCTh YCTAHOBKH 110 IPOAYKTY R.

3.1.2. MeToauyeckne MaTepHabl, ONpeAe/sIIOIMe MPoUeAYPbl OLEHMBAHUSA 3HAHUIA,
YMeHMii, HAaBBIKOB MW (MJM) ONbITA /AeATEJbHOCTH B XO0Jl€ TeKYyllero KOHTPOJIs
ycneBaeMoCTH

YcTHBIHA 0TBET

OrneHka 3HaHMI mpennonaraetT audepeHIMpoBaHHBIN TTOAX0 K 00yJaromeMycs, yqeT
€ro MHIMBHIyaJbHBIX CHOCOOHOCTEH, CTENeHb YCBOCHHUS U CHCTEMAaTU3allui OCHOBHBIX TOHSATHH
U Kateropui mo aucuuiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHWM
MOCTaBJIEHHBIX BOMNPOCOB, HO M YMEHHE MCIOJb30BaTh B OTBETE MPAKTUUYECKUN MaTepHall.
OneHuBaeTcs KyJabTypa pedH, BllaJieHHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuala, HCIOJIb30BaHue
npo¢eCCUOHATILHBIX TEPMHUHOB, KyJbTypa peud, HaBBIKK OpPAaTOPCKOro UCKyccTBa. M3noxeHue
Matepuaina 0e3 pakTHUeCKUX OUIMOO0K.

Onenka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIBIBAIOIIE,



MIOCJIEZI0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO, IPH 3TOM PAaCKpBIBAIOTCA HE TOJIBKO
OCHOBHBIE€ TIOHATHSA, HO U QaHAIM3UPYIOTCS TOUYKH 3pEHUS pa3INYHbIX aBTOpoB. OOyvarommiics
HE 3aTPYJHSIETCS C OTBETOM, COONIONAET KyJIbTypy PeUHu.

OneHka «xopouwto» CTaBUTCS, €clii 00ydaroluiicss TBepJ0 3HA€T MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO IpU OTBETE Ha BOMPOC JIOMYCKaeT
HECYIIECTBEHHbIE TOTPEITHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOy4YalOUIMICS OCBOMJ TOJBKO
OCHOBHOM MartepHall, HO HE 3HAeT OTAENIbHBIX JeTalied, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBaeT OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaluel 1 BbIBOJAMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIM OOydarolIMHCS HE OTBEYaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

KonTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUM MOCTaBJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIECKUX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOTJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAeT MaTepua, TPaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseremeopumenvHo» CTaBUTCS, €CIM OOy4YarOUIMICA OCBOMJI  TOJBKO
OCHOBHOW MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalle, T0IMYCKAaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HApyIIaeT IOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBUE JIOJDKHOW CBSI3M MEXAY aHAIU30M,
apryMeHTaluei 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HEe OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OneHoYHbIe MATEPHAJIBI JIS1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH
3.2.1. Kpurepum ouleHKM pe3yabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIEIOBATEIBHO U IPAMOTHO €r0 M3JIaraeT, ONUpPasCh HA 3HAHHS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHWH JleNlaeT KBaIn(UIHNPOBaHHBIE
BBIBOJIbI M 00001IEHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - oOydJaromuiics yMeeT CcaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeccHoHaN bHbIE  3aJaud  WIA  3aJ@HWs, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENILHO M apIyMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCIIOIb3Ys
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMAaTHBHYIO 0azy.

Brnaneer: - 00yJaromuiicsl BIaJeeT palMoOHAIBLHBIMA METOJaMH (C HCIIOJIb30BaHHEM
paIMOHATBHBIX METOAMK) PEIICHUS CIOXKHBIX MPO(PECCHOHANBHBIX 3a/ad,
NPE/ICTaBICHHBIX JICTOBBIMH UTPAaMH, KeHCaMHt | T.J1.;

[pu penieHny MPoOAEMOHCTPUPOBAI HABBIKU

- BBIJICJICHUS TJIaBHOTO,

- CBSI3KOW TEOPETHUYECKHX MOJOXKEHHH ¢ TPeOOBAaHUSIMHU PYKOBOISIINX
JIOKYMEHTOB,

- N3JI0’KEHMS MBICITIEH B JIOTHYECKOW I1OCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEIIFHOTO aHajIu3a (haKThl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBSA3U U JUAJICKTUYCCKOM Pa3BUTUM.

XOPOIIO 3Haer: - o0yuvaromuiicsi TBEpAO YCBOWJI MaTepual, JOCTATOYHO I'PAMOTHO €ro
U3J1araeT, ONMpasCh Ha 3HAHUSI OCHOBHOM M JIOTIOJTHUTENILHOM JIUTEpaTyphl,
- 3arpynssiercsi B (OpPMYJIMPOBAHMH KBaJH(DUIIMPOBAHHBIX BBIBOJIOB H
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00001mIeHNI, omepupyeT KaTeropusiMH ¥ TOHATHSAMH, HO HE Bcernaa
MPaBHIbHO UX BEPUPHUILIUPYET.

Vwmeer: - o0y4JaroIuiicss yMeeT caMOCTOATENEHO H B OCHOBHOM TIPaBHIILHO PEIIaTh
y4e0HO-TIpo(heCCHOHANBHBIE 3alaYd WM 3aJaHhs, YBEPEHHO, JIOTUYHO,
MOCJIEZIOBATEIbHO U apryMEHTHPOBAHO H3JIaraThb CBOE pEIIeHHEe, HE B
MOJIHOM Mepe HCMOb3ysl Hay4HbIE MOHSATUS U CCbUIKM Ha HOPMAaTHUBHYIO
6azy.

Bnaneer: - 00ydYaroIIMiics B LEIOM BJIAJCET PALMOHATBHBIMA METOAAMH PEIICHHUS
CIIOKHBIX TIPO(eCCHOHANBHBIX 3a/1a4, MTPECTaBICHHBIX JICTTOBBIMA UTPAMU,
KelcaMH 1 T.]I.;

IIpu pemieHnn cMoOr MPOJAEMOHCTPUPOBATh JOCTAaTOYHOCTb, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHHSI TJIaBHOTO,

- U3JI0’KCHHS MBICJICH B JIOTHUECKOM MMOCIIE0BaTEIbHOCTH,

- CBSA3KH TEOPETHYECKHUX IMOJOXKEHUH ¢ TpeOOBaHMAMH PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOSATENBHOTO aHau3a (aKThl, COOBITHI, SBICHUH, MMPOIIECCOB B UX
B3aMMOCBS3HU M TUAICKTHIECKOM Pa3BUTHH.

YAOBJIETBO- 3HaerT: - o0ydaromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSACTCS B €ro
PUTEJIbHO W3J105KEHUH,
- II0Ka3blBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JONOJIHUTEIbHOU
JUTEPaTypHl;

- c1abo apryMEHTHPYET Hay4HbIE TTOJI0KEHHS;
- IPaKTHYECKH He crocoOeH c(hOpMyITHPOBATh BBIBOJIBI 1 0000IICHUS;
- YaCTHYHO BJIAJICET CUCTEMOM MOHATHH.
Ymeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpO(eCCHOHANBHYIO
3ajjady WM 3a/laHHie, HO JIOITyCKaeT OIMOKH, c1a00 apryMEeHTHPYET CBOE
pellieHne, HEAOCTaTOYHO HCIOJIb3YEeT HAy4YHbIE MOHATHUS U PYKOBOASIIHE
JIOKYMEHTBI.
Bnagneer: - oOyvaromuiicsi BiajgeeT HEKOTOPBHIMH PAIMOHAIBHBIMH METOIAMU
pELICHUs]  CIOXKHBIX ~ MPO(ECCHOHANBHBIX  337ad, MPEACTABICHHBIX
JIETIOBBIMHU UTPaMH, KeHicaMy U T.1.;
[Ipu pemennn npoaeMOHCTPUPOBAT HEAOCTATOYHOCTD HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM MOCIEI0BATEIBHOCTH,
- CBS3KM TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHHMSAMH DPYKOBOJSIIMX
JIOKYMEHTOB,
- CaMOCTOSTENIBHOTO aHau3a (aKkThl, COOBITHH, SABICHUMN, MPOLECCOB B HX
B3aMMOCBSI3U U TNAJICKTUYECKOM Pa3BUTHH.
HEYJIOBJIETBO- 3Haer: - 00yJaroIuiicss He yCBOWII 3HAUNTENFHON YacTH MaTepHaa,;

PUTEJIBHO - HE MOKET apr'yMEHTUPOBATh HAay4YHBIC [10JIOKCHHUS;
- He (GOPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BJIaJICeT CUCTEMOM IOHATHUH.

Ymeer: o0ydJaroluiics He IMoKa3al YMEHHe pelaTh y4eOHO-TpodeccCHOHABHYIO
3a/1a4y WIH 3aJaHHe.
Buazeer: HE BBINIOJIHEHBI TPEOOBAHMs, IPEABSIBILICMbIC K HABBIKAM, OLCHUBAECMBIM

KYHOBJICTBOPUTCIILHO».

3.2.2. KoHTpOJIbHBIC 3aaHUS H/WJIHM MHBbIC MAaTepHAJbI JJIsl IPOBEJCHUS NMPOMEKYTOYHOH
arrecTaumu

Cnucok BONPOCOB /151 YCTHBIX OTBETOB (BaApMAaHThI TECTA)

1. Xumuueckuii mporecc. TexHomornmueckue rmokazatenu dddextuBHOCTH. Monmenu
XUMHKO-TexHonornueckux cucreM. lIloncucremsr XTC. Ilapamerpbl cocTosiHMS H
IapaMeTpbl CBOICTB MMOTOKOB, apaMeTpbl cocTosiHUS 3nieMeHToB XTC.

2. MartepuanbHblii U TerwioBoi OanaHchl peakuuoHHoro snemeHTa XTC. CpoiictBa XTC
Cunre3 XTC. Konuenuuu cuHTte3a M OyTd uX pemeHus. CHHTE3 M CpaBHEHUE
OJHOPOJHBIX CHUCTEM PEAKTOPOB BBITECHEHHsS U CMEIICHMS IPU IPOBEICHUU B HUX
Pa3IMYHBIX PEAKLIUN.

3. CTexuoMEeTpUYECKHME 3aKOHOMEPHOCTH XHUMHUYECKHX IpolueccoB. Mcnosp3oBaHue
CTEXMOMETPUYECKMX 3aKOHOMEPHOCTEM B pacuerax Iokaszareneil s3ddexTuBHOCTH
TEXHOJIOTMYECKUX IPOLECCOB.
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10.
. 'ereporennslii npoiecc ra3-teepaoe. Mogens «cxumaromascs chepa». MarepuanbHblii

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

TepMonnHaMuYeckue 3aKOHOMEPHOCTH XUMHYECKHX MPOIECCOB M MX UCIOIB30BAaHUE B
TEXHOJIOTUYECKHX pacueTax

Kunerndyeckue 3aKOHOMEPHOCTH XHMHUYECKUX TmporeccoB. CKOpPOCTh peakiuu Hu
CKOPOCTh MpeBpaleHus BeniecTpa. Cxema mpeBpaIieHus BemecTBa

I'omorennsie mpouecchl. KuHeTnueckas MOAeNnb Ui MPOCTHIX HEOOPATHUMBIX pPeaKIIHid
pa3IMyHOro Nopsaka. AHaIuTHYECKHe U rpaduueckue 3aBucumocti: 1(c), 1(T), r(x), c(t).
TeopeTHueCKril ONTUMAJIBHBIA PEKUM.

I'omorennsie mporecchl. KnHeTndeckass MOJENb JUISA MPOCTHIX OOPATUMBIX PEAKITHIA.
Anamutnueckue u rpaduueckue 3aBucumoctu: 1(c), r(T), r(x), c(t), x(T). Jlunus
ONTHUMAJIBHBIX TEMIEPATYpP. TeopeTHUeCKnii ONTUMAIIBHBINA PEXHUM.

I'omorennsie mporeccel. Kunetndeckass MOJENb Ui CIOXKHBIX MapajlIeIbHBIX PEaKIUil.
Ananmutndyeckue u rpaduueckue 3aBucumoctu: r(c), 1(T), r(x), c(t), Sr(c), Sk(T).
TeopeTHueCKril ONTUMAIIBHBIA PEKUM.

I'omorennsie mporeccel. KuHeTHYecKass MOJENb JUISl CIOXKHBIX TIOCJICIOBATEIBHBIX
peakuuii. AnamuTHueckue M rpaduyeckue 3aBucumoctu: r(c), r(T), r(x), c(t), Sr(c),
Sk(T). TeopeTrdeckuii ONTUMATBHBIA PEXKHIM.

I'ereporennsie nporeccsl. Knaccuduxarms. [Ipumepsr.

OanaHc mo ra3oBoil M TBepaoil ¢aszam. Habmomaemas ckopocTh mnpeBpaieHus Bpems
IIOJIHOTO IIPEBpAILCHUs] TBEPAOro. Pexxumbl mpoTekaHus mnpouecca. Jlmmurupyromue
CTaJUH.

['eteporennsiii mporecc Ta3-TBepaoe. Moaens «cxumaromascs cdepa». Pexumbr
npotekanus mnpouecca. Jlumurupytomue craauud. CnocoObl  MHTEHCH(UKaLUs
IMpOoNHeCCOB, MPOTCKAIIINX B PA3JIMYHBIX JIMMUTUPYIOIIHUX CTAAUAX.

I'eteporennslit mpouecc ras-teepaoe. Mojens «cxumaroniascs cdepay. Pexumsl
MIPOTEKaHus mpouecca. Jlmmutupyromue craaud. BiausHue Temneparypel U CKOPOCTH
MOTOKA Ha CKOPOCTh MPEBPALICHHUS

['eTeporennsiii mporecc raz-tBepaoe. Mopaenb «CxuMaronieecs sSapo». PexxuMbl
npotekanus mnpouecca. Jlumurupytomue craauud.  CnocoObl  MHTEHCH(UKaLUs
IMpOoNHeCCOB, MPOTCKAIINNX B PA3JIMYHBIX JIMMUTUPYIOIIHUX CTAAUAX.

I'eteporenHslit mporecc raz-Tepaoe. Mojens «cxumaromieecss aapo». MaTepuaabHbIit
OanmaHc 1o ra3oBoil u TBepnoil ¢azaMm. Habmronaemas cKOpocTh MpeBpalleHUus] U Bpems
MOJTHOTO TPEBpAIlleHUs] TBEPJOro JUIs Tpoliecca, MPOTEKAIOUIero B KHHETHUYECKOM,
o0nacTu.

I'eteporenHslit mporecc raz-Tepaoe. Mojens «cxumaromieecs aapo». MaTepraabHbIi
OanmaHc 1o ra3oBoil u TBepnoil ¢azam. Habmronaemas cKOpocTh MpeBpallleHUus] U BpeMms
NOJTHOTO  TpEBpalleHus  TBEpJAOro  JAis  Ipolecca,  HPOTEKAWEro  BO
BHYTpuanGdy3noHHON o0nacTu

I'eteporenHslit mporecc raz-Tepaoe. Mojens «cxumaromieecss aapo». MaTepraabHbIi
OanmaHc 1o ra3oBoil u TBepnoil ¢azam. Habmronaemas cKOpocTh MpeBpalleHus] U Bpems
MOJTHOTO  TpEBpalleHus  TBEpJAOro i Mpolecca,  NPOTEKALWEro  BO
BHelIHe 1) Py3rnoHHOM 007aCTH.

Karanutnueckue mponeccol. Karammzaropsl. TpeOoBaHusi, TmpenbsBiseMble K
KaTaJanu3aTopam.

I'eTeporeHHO-KaTATUTUYECKHUI MPOLIECC Ha HEMOPUCTOM 3epHe KaTanu3aTopa. OCHOBHBIE
cTanuu. Marematudeckoe onucanue npouecca. Habmonaema ckopocTs npoiiecca.
I'eTeporeHHO-KaTATUTUYECKUI  MpOLIECC HAa  HEMOPUCTOM  3€pHE  KaTalu3aropa.
HaGmomaema ckopocth mporecca. HaGmromaembrii  koadduimeHt. Binusauune
TeMIepaTypbl U CKOPOCTU MOTOKA Ha CKOPOCTH MPEBPAIEHUS
['eTeporeHHo-KaTaIUTUYECKUA  MPOLECC HA  MOPUCTOM  3€pHE  KaTajau3aropa.
MaremaTtnueckoe omnucanue mnporecca. OcHoBHble craauu. HaGmomaemas ckopocTh
npouecca. Moayns 3enbaoBuda-Tuie.
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22.

23.

24.
25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

['eTeporeHHO-KaTAIUTUYECKUIT ~ TMPOIIECC HA  MOPUCTOM  3€pHE  KaTalu3aTopa.
HaGmomaemass  ckopocth  mporecca.  Mogynes  3enpaoBuya-Twine.  CreneHb
WCIIONb30BAaHUS BHYTPEHHEH TOBEPXHOCTH Karajiu3aTopa. Pexumbl mnpoTeKaHUs
mporecca

['eTeporeHHO-KaTAIUTUYECKUIT ~ MPOIIECC HA  MOPUCTOM  3€pHE  KaTalu3aTopa.
Ha6monaemas ckopocts nporuecca. Moayns 3enbaoBuya-Tusie. Bnusinue Temnepatypsl
U pa3Mepa 3epeH Karalu3aropa Ha HaONI0JIaeMyl0 CKOPOCTh MIpoIlecca M CTENeHb
WCIIOIH30BaHUS BHYTPEHHEH MMOBEPXHOCTH KaTalln3aTopa

TenoBble sIBICHNS Ha HETIOPUCTOM 3€pHE KaTaln3aTopa

TenoBsIe SBJICHHS Ha TTOPUCTOM 3€pHE KaTaau3zaTopa

['ereporennsiii mpolecc Tra3-KMIKOCTb. MaTemMaTHyeckoe ONUCaHue Ipolecca.
OcnoBnble craaun. Habmomaemas ckopocTs nporiecca. Criocoosl MHTEHCH(DHUKAITUH.
OCHOBHBIE THUMBI PEAKTOPOB B XHUMHUYECKOH TexHomoruu. Pabora pekTopoB B
MEPUOIMYECKOM ¥  HEMPEPHIBHOM pEeXHMaxX. YCJIOBHOE BpeMs MpeObIBaHUS.
QOYHKIMOHAIBHBIE 3JIEMEHTHI PEaKTOpa. DTalbl MOCTPOCHHUS MAaTEMaTUYECKOW MOJEIH
peakTopa.

[locTpoenne  Mogenu  MEPUOAMYECKOTO  pEaKTopa  HACAIBHOIO  CMEIICHUS.
N3otepMuueckne mporecchl B HEMPEPHIBHBIX PEAKTOpPaxX CMENICHUS. AHATUTUYECKUE U
rpaduyecKkue 3aBUCHMOCTH KOHIIEHTpAIlMU, CTETICHH TNPEBpAIlCHUs OT BPEMEHH IS
IIPOCTHIX PEAKIIUH.

[TocTpoenne Moienn HEMPEPHIBHOTO peakTopa uaealbHOro cMemieHus. Mzorepmuueckue
MPOIIECChl B HEMPEPBHIBHBIX pEaKTOpax CMEIICHHs. AHAIUTHYECKHE W Tpaduueckue
3aBUCHMOCTH  KOHIIGHTpAIlMH, CTENeHW TMpeBpamieHus, u  auddepeHIrnanbHoMl
CEJICKTUBHOCTH OT BPEMEHH MPEObIBAHUS SISl CIIOKHOW MapajuieIbHON PEaKInu.
[TocTpoeHnue Mo e HEMPEPHIBHOTO peakTopa uaealbHOro cMemienus. M3orepmuyeckue
MPOIIECChl B HEMPEPBHIBHBIX pPEaKTOpax CMEIICHHs. AHAIUTHYECKHE W Tpaduueckue
3aBUCHMOCTH  KOHIIGHTpAIlMHM, CTENEeHW TMpeBpamieHus, u  auddepeHIrnanbsHON
CEJICKTUBHOCTH OT BPEMEHH MPEObIBAHUS JIsI CJIOKHOM IMOCIEA0BATEILHON PeaKIuu
[TocTpoeHne Moaenu UIeadbHOTO PEaKTOpa BhITeCHEHUs. M30TepMuUueckre mpouecchl B
peakTopax BBITCCHCHHS U TEPUOIUYECKHUX PEAKTOpaX CMEMICHUs. AHAIUTHYECKUE W
rpaduyeckue 3aBUCUMOCTHU KOHLIEHTpaIuH, CTEINEHU MpeBpalieHus, u
mudepeHnanTbHON CEEKTUBHOCTH OT BPEMEHH MPEObIBAaHUS TS IPOCTHIX PEAKITUH.
[TocTpoenne Moaenu peakropa MACaIbHOTO BhITeCHEHUs. M30TepMUUueckre mpouecchl B
peakTopax BBITECHEHUS. AHAIMUTUYECKHE W TpadhUuecKHe 3aBUCUMOCTH KOHIICHTPAIIUH,
CTETIeHU MpeBpaleHus, u 1uddepeHInanTbHON CENIeKTUBHOCTH OT BPEMEHHU NMPEObIBaHUS
JUTSL CJTIOKHOMW MapajuIeIbHON PEaKIUN.

[TocTpoenne Moaenu peakropa MACaIbHOTO BhITeCHEHUs. M30TepMUUueckre mpouecchl B
peakTopax BBITECHEHUS. AHAIUTUYECKHE W TpadUueCKHe 3aBUCUMOCTH KOHIICHTPAIIUH,
CTETIeHU MpeBpalleHus, U TuddepeHInanbHON CENIeKTUBHOCTH OT BPEMEHU MPEObIBaHUS
JUISL CIIOKHOM MOCIIEIOBATENBHON peaKIiHy.

[loctpoeHne  MoaenW  HEOPEPHIBHOTO  pPEAKTOpa  WACAIBHOIO  CMEUICHUS.
HewusorepMuueckne mporieccyl B HEMPEPHIBHBIX PEAKTOPaX CMEIICHHUS.

[TocTpoenue Mozaenu peakTopa UAealIbHOrO BhITeCHEHU. Henzorepmuueckue mpoiecchl
B pEaKkTope WIACATHHOTO BBITECHEHUS W TEPUOJAMYECKOM PEAKTOpPE HJIeaThHOTO
CMEUICHUS.

CpaBHEHHE HEMPEPHIBHBIX MTPOIIECCOB B PEaKTOPaX MICATLHOTO CMEIIECHHUS U UCAITHHOTO
BBITECHEHHUS MPU MIPOBEACHUH B HUX MPOCTHIX U CIOKHBIX PEAKIUN

Kackan peakTopoB HaA€albHOTO CMENICHUS. AHATUTHYCCKUN W TpapUUSCKUNA METOJbI
pacyeTa Kackajia peakTopoB

CpaBaenne d>(PGEKTHBHOCTH palbOThl EIUHUYHOTO pPEaKTopa CMEIIeHHUs, KacKaaa
MOCJIE/IOBATEIILHOTO COCIMHEHUS M MapajlyIeIbHOTO COECUHEHHUsI PEAKTOPOB HI€AbHOTO
CMEIIEHUS TP MPOBEJICHUN B HUX MPOCTHIX U CJIOKHBIX PEaAKIIHi
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39.

40.
. Moaenu xumuko-texHosnorunueckux cucrem. [loncucremsr XTC. IlapameTrpsl cocTOSIHUS

41

42.
43.
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.
56.

57.

38.

59.

CpaBuenmne »¢(heKTUBHOCTH pabOThl €IWHUYHOTO pEaKTopa BBITECHEHHS, Kackaja
MOCJIEOBATEIBHOTO COEAMHEHUS] M TTApaJLICIbHOTO COEAUHEHHS PEAaKTOPOB HJICATBHOTO
BBITECHEHUS IIPU MPOBEJACHUU B HUX IPOCTHIX U CIOKHBIX PEAKLIUM.

Bunes! cesaseii B XTC u nx Ha3HadyeHUE.

Y ITapaMeTpbl CBOMCTB ITOTOKOB, MapAMETPBI COCTOSIHUA 31eMeHTOB X TC.
MarepuanbHbIil U TETIOBOM OanaHChl peakinoHHOro neMeHTa X TC.

CsoiictBa XTC

Cunre3 XTC npou3BoacTBa a30THOM KHUCIIOTBI. XUMHUYECKass U CTPYKTypHas CXEMBbI
npou3BoACTBa. DU3MKO-XMMUYECKOE OCHOBBI OKHCIEHHS aMMHaka, abcopOuuu
JIMOKCHAA a30Ta. PerieHne KOHUENIMHA MOJHOTO MCHOIb30BAHUS CBIPbs, IP(HEKTUBHOTO
HCIIOJIb30BaHHUS 3HEPIrOpeCypCoB, MUHHMH3A1UU OTXOJIOB, 3¢ (HeKTUBHOTO
HCTIOJIb30BaHUS 000PYAOBAHMUS.

Konnenumu cunare3a XTC u myTu ux penieHus.

XTC npousBoACTBa CEPHOM KHUCIOTBI. XMMHUYECKass M CTPyKTypHas cxembl. dusuko-
XUMHUYECKHE OCHOBBI a0COpOIMH TPHOKCH]IA cephl. PemieHne KoHUenuuii MUHUMH3AIH
OTXO/I0B.

XTC npou3BOACTBa CEpPHOM KHUCIOTBI. XUMHUYECKas M CTPYyKTypHass cxeMbl. Dusuko-
XMMHYECKHE OCHOBBI 00KHIa CepOCOJIEpKAILEro ChIpbs. PereHne KOHIENIUi MOJIHOTO
WCIIOJIb30BAHUS CHIPbSI.

XTC npousBOACTBa CEPHOM KHUCIOTHI. XMMHUYECKass M CTPyKTypHas cxembl. dusuko-
XUMUYECKHE OCHOBBI KaTAJIMTHYECKOTO OKHCICHHsS JHOKCHIa cepbl. PemeHue
KOHIeNui 3()()eKTUBHOTO UCTIOIB30BAHUS SHEPTOPECYPCOB.

XTC mnpousBoacTtBa ammuaka. [lomHas XuMuueckas H  CTPYKTypHas CXEMBbI
mpou3BoACTBa. (DU3UKO-XMMHYECKUE OCHOBBI IOJIYYEHUS Aa30TO-BOJOPOAHOU CMECH.
Pemenne koHIENMii MUHUMU3AUHA OTXOJIOB.

XTC npoumsBoactBa ammuaka. IlonHas XuMmudeckas U CTPYKTypHash CXEMBbI
pon3BoACTBA. (DHU3UKO-XMMHUYECKUE OCHOBBI IOJYYEHHUs CHUHTE3a amMMuaka. Pemenue
KOHIeNnuuil 3()()eKTUBHOTO UCTIOIB30BAHUS SHEPTOPECYPCOB.

XTC npousBoncTBa a30THOW KHUCHOTBL. XHUMHUYECKas M CTPYKTYpHAas CXEMBbI
Ipou3BOACTBA. PUZUKO-XUMUYECKOE OCHOBBI OKUCIICHHs aMMuaka. Pelienre koHnennun
ITOJIHOTO UCTIOJIb30BAHHUS CHIPBSI.

XTC mnpousBoACTBAa a30THOM KHUCJIOTBL. XHUMHYECKass W CTPYKTypHas CXEMBbI
pou3BoACTBa. PUBNKO-XMMHYECKOE OCHOBBI a0copOIMM OuOKcHAa a3oTa. PernieHue
KOHIIETUH 3()(h)EKTUBHOTO UCTIOIb30BAHUS SHEPTOPECYPCOB.

XTC npousBoncTBa a30THOW KHUCHOTBL. XUMHUYECKas M CTPYKTYpHAs CXEMBbI
NPOM3BOJICTBA. PelleHHe KOHLENIMH MHHMMHU3ALUN OTXOJ0B M I(PPEKTHBHOTO
MCIOJIb30BaHUsI 000pYy/T0BaHUS.

CunTe3 cuctemsl paszeneHus (peKTu(UKaIusa) MHOTOKOMIOHEHTHOM cMecH.

CuHTe3 TeXHOJIOIMYECKOH CXeMbl TeII000MEHa MEeX/1y HECKOJIbKUMHU OTOKaMHU.

CuHHTE3 TEXHOJIOTMYECKOM CHCTEMBI PEAKTOPOB (IIOCIEAOBATENbHOE M IapauIeIbHOE
COEIMHEHHE PEAKTOPOB UACAIBHOIO CMENIEHUS W BBITECHEHUS NIl POCTHIX M CIOKHBIX

peakiuii).
[Ipon3BOACTBO CEepHOM KHUCIOTHI. YCTPOWCTBO KOHTAKTHOTO y371a W a0COpPOIMOHHOMN
anmnaparypsl. [Iytn WHTEHCU(PHUKAITUT CEPHOKHUCIIOTHOTO MPOU3BOICTBA.

Texnomornueckas cxema JIK/JIA B mpomsBoactBe H,SO, KOHTaKTHBIM METOJOM, Kak
IIPUMEp OpPTaHMU3ALMK [TPOLIECCOB B OTAEIBHBIX IPOMBIIUIEHHBIX anmnaparax u B XTC.
TexHonoruueckas cxema IMpOU3BOJCTBA aMMHUaKa, Kak MpUMep OpraHu3aliy IPOIECCOB
B OTJIEJIbHBIX NPOMBINUIEHHBIX anmnapaTtax u B XTC.

[Ipoun3BoacTBO a30THON KHCIOTH. OKUCIEHHE aMMHaKa U OKHCIIOB a30Ta. XeMOCopOLus
OKHCJIOB a30Ta. PU3NKO-XUMHUYECKUE OCHOBBI TEXHOJIOIMUECKUX MPOLIECCOB.
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60.

61.

62.

63.

64.

65.

66.

67.

DHEeproTexHOJOTHUECKasi CUCTeMa Mpou3BoAcTBa pa3basienHoil HNOs; non gaBneHueM
7,3 aT™, Kak NMpuMep OpraHU3aliH MPOIECCOB B OTIEIBHBIX MPOMBIIIJICHHBIX anapaTax
u B XTC.

[Tpou3BoacTBO cTHpONA. XUMHUECKast U (QYHKIIMOHAILHAS CXEMBI.

ITpousBonacTBO ctupona. DU3MKO-XMMUYECKHE OCHOBBI M TEXHOJIOTHYECKas CXema
JeTUIPUPOBaHMSI STUIOEH301a.

ITpousBoncTBO cTupona. DU3MKO-XMMUYECKHE OCHOBBI M TEXHOJIOTHYECKas CXema
BBIJICJIICHUS] CTUPOJIA U3 TIPOTYKTOB JCTHAPHUPOBAHHSI.

ITpousBoncTBO cruposia. OU3NKO-XUMUUECKOE 0OOCHOBAHUE M TEXHOJIOTHYECKas cXema
AHEPrOTEXHOJIOTHYECKOW CHCTEMBI.

CoBpeMeHHbIE TEHACHUIUH B Pa3BUTUM XUMHUYECKOW TexHOJOruH. IlepcriekTuBHBIC
WCTOYHUKH CHIPhS U DHEPTUHU.

CoBpeMeHHbIE TEHJACHIMHM B Pa3BUTUM XHUMHUYECKOM TeXHOJIOruH. HOBBIE XUMHKO-
TEXHOJIOTUIECKHE TIPOIIECCHI ¥ CITOCOOBI IMTOTYYEHUS MPOYKTOB.

Hawnyumive 10CTynHbIE TEXHOJIOTUH.

3.2.3. MeTtoauyeckne MaTepHaJbl, ONpeAe/sIIOIMe MPOoUeAYPhl OLEHUMBAHUSA 3HAHWUIA,
YMEHH, HABBIKOB B X0/I¢ IIPOMEKYTOYHON aTTeCTAllUH

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocnemoBaTenbHOCTD BEIOOPKH Omnpenesnena 1o pasnenam

Kpurepuu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINOAHEHO 90-100% TecToBBIX 3aAaHUl

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» ecn MIPABUJILHO BBINIOJIHEHO 50-69% TecTOBBIX 3aJaHUN
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN 0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJIMYECTBO 3aJaHUIL 2 Bompoca

[TocnenoBarenbHOCTH BBIOOPKH BOIpocoB U3 | CrydaiHast
KaXJIOT0 pa3zena

Kpurepuu onieHku - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMO0K

- JIOTMKa W3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMUHOIOTHH

- CTHJIb PEYH U KyJIbTypa peun

- MOI00P MPUMEPOB MX HAYYHOU JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HeOOIBIINE HETOYHOCTH B H3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecnu TpeGOBaHI/IH BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH O6"beM, C€CTh

¢akTueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIAS TEPMUHOJIOTUH

IIpouenypa ouneHnBaHus YMeHHIi M HABBIKOB (pelleHHe NMPOOJEeMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-TIPOo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
[MocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJICHYE ¥ TIOHUMaHUe MPOOIeMbI

- yMeHHe 0000111aTh, CONIOCTABIATH Pa3IUUHbIE TOYKH 3PCHUSI

- TIOJTHOTA HCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYKUE aBTOPCKOM MO3ULMU

- COOTBETCTBHE OTBETA MMOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHE COLMAJIBHOrO OmbiTa, MaTtepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- JIOTHYHOCTb H3JI0KCHUSI

- YMEHHeE cJieNaTh KBAIU(pHUIMPOBAHHBIC BHIBOABI 1 0000IIEHHS C
TOYKH 3PSHUSI PEIIeHHUsI POPECCHOHATBHBIX 3a/1a4

- YMEHHE IPHBECTH IPHMeEp

- OIIOpA Ha TEOPETHYECKHUE TTOJIOKEHUS

- BJIQJICHUE COOTBETCTBYIOIICH TEPMHHOIOTHEH
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«5» ecnu TpeOOBaHMUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecnmn B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/Iﬂ K OTBE€TY, OJHAKO €CThb

HEOOJbIIINE HETOYHOCTH B HM3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJNHUPOBAHUHM  KBATH(HUIIMPOBAHHBIX
BBIBOZOB 1 00001IEHUI

«3» ecnu TpeﬁOBaHI/ISI BBIIOJIHEHBI YACTHYHO — IILITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydyHbIe
HOJIOKEHHS, INPAKTHYECKH HE CIOCOOEH CaMOCTOSTENIBHO
c(hOopMyIHpPOBATh BHIBOABI M OOOOIICHHS, HE BHIUT CBS3b C
npoheCcCHOHAIBHON JIeSITENIbHOCTBI0

4. Y4yeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHHYeCKoe olecnevyeHne AUCUUIIMHBI
(Mmoxyis)
4.1. DJIeKTPOHHbIE Y4eOHbIe U3IaHUSA

1.

UrnarenkoB, B. M. OOmas XxuMmuueckas TEXHOJOTHs: TEOpHUs, MPUMEpPHI, 3aJauH :
ydyeOHoe nmocodbue st By30B / B. . UrnarenkoB. — 2-e u3a. — Mocksa : M3naTenscTBO
KOpaiit, 2023. — 195 ¢. — (Bwicmiee obOpaszoBanue). — ISBN 978-5-534-09222-6. —
Texctr : snextponnsnii // OOpaszoBarenbHas tmiatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/511872 (nara obpamenus: 14.02.2023).

UrnatenkoB, B. M. Teopernueckre OCHOBBI XHMHUYECKOW TEXHOJOTHH : YyueOHOE

nocobue asi cpeaHero mnpodeccuoHanbHoro obpazopanus / B. W. UrnateHkoB. — 2-¢
u3n. — Mocka : MzmatensctBo IOpaiit, 2023. — 195 c. — (IIpodeccuonansHoe
obpazoBanme). —  ISBN 978-5-534-10570-4. —  Tekct : DNEKTpOHHBIA  //

O6pazoBarenpHas tuiatrpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/517961
(mata obpamenus: 14.02.2023).

Komuccapos, FO. A. Ilponecchl u annapaTbl XUMHYECKON TexHOoJOoruu. B 5 4. Yacte 1 :
yueOHuk ans By30B/ FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr ; mon penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 216 c. — (Bricuiee oOpazoBanue). — ISBN 978-5-534-09099-4. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1iatdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515341.

Komuccapos, FO. A. Ilponecchl u annapaTbl XUMHUYECKON TexHOJIOrUU. B 5 4. YacTp 2 :
yueOHuk ans By30B/ FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr ; mon penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 227 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekcr :
anekTpoHHbld  //  OOpasoBarenbHas 1atdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515481.

Komuccapos, FO. A. Ilponecchl u annapaTbl XUMHYECKON TexHOJOruu. B 5 4. Yacts 3 :
yueOHuk ans By30B/ FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr ; mon penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 246 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09102-1. — Texkcr :
anekTpoHHbld  //  OOpasoBarenbHas 1atdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515482.

Komuccapos, FO. A. Ilponecchl u annapaTbl XUMHUYECKON TexHOJIOrUU. B 5 4. YacTp 4 :
yueOHuk ans By30B/ FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr ; mon penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 323 c. — (Bricmiee oGpaszoBanme). — ISBN 978-5-534-09103-8. — Texkcr :
anekTpoHHbld  //  OOpasoBarenbHas 1atdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515900.

Komuccapos, FO. A. Ilponeccsl u annapaTbl XUMHUYECKON TexHOJIOrUU. B 5 4. YacTp 5 :
yueOHuk ans By30B/ FO. A. Komuccapos, JI. C. I'opaees, /1. I1. Benr ; mon penakuueit
10. A. KomuccapoBa. — 2-e u3a., nepepad. u gomn. — Mocksa : U3narensctBo IOpaiir,
2023. — 208 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-09104-5. — Texkcr :
anekTpoHHbld  //  OOpasoBarenbHas 1uatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515901.
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4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHas cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmanuonnas cucrema «EanHoe okHO gocTyma K 0Opa3oBaTelbHBIM pecypcam»
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbIl TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npo(deccuoHa/IbHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEMBbI

OO6yuarommmMcst  obecniedeH J0cTyn  (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPaBOYHBIM
CUCTEMaM:

1. CnoBapm wu »SHuuKiIoneguu Ha Axajgemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [DneKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoOCTPaHAEMOro IPOrPaMMHOIO
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsIx npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpOTrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npuinoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPABOBAS
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAUT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMa
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O0opynoBaHHe U TeXHHYECKHeE CPeIcTBa 00ydeHHs

Jns peanuzanuy  JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Yy4yeOHbIE ayJUTOPUU IS
MpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OOOPYJOBAaHHMEM W TEXHUYECKUMHU
cpeAcTBaMU OO0y4YeHMs, U TIOMEIICHUS JJISi CaMOCTOSATENIbHOW paboThl 00yJaromuxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHHUKOH C BO3MOXXHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYI HH(OpMAIMOHHO-00pazoBaTenbHyto cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi 1JIsl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTbl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00y4yeHHs
YueOHbIC  ayAuTOpHUHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICHUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaMm |

TpeOoBaHUSAM, 00OPYNOBAaHUEM M TEXHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIBHOES MYJIbTUMEIHITHOE 000PYTIOBAHHUE).

[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~TOAKMIOUeHHs K cetn «UHTepHeT» U
obecriedeHrEM JIOCTyNa B 3JICKTPOHHYI0 WH(POPMAIMOHHO-
oOpaszosatenbHyo cpeny PXTY wmm. JIU. Menneneesa u K
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http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

| | OBC.

* HoMmep KOHKPETHOW ayJUTOPHWH yKa3aH B INpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHUU YIEOHBIX 3aHATHI H
paciucaHiy MPOMEKYTOYHOM aTTECTAIINY.

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


