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1. llepeyenb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO AUCHHUILIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTeIbHON MPOrpaMMBbl.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHOM IPOrpaMMbl MArUCTPATYPbl 00yYaroIIHiics
JIOJKEH OBJIAJICTh CICAYIOINIMMHE pe3yabTaTaMu 00y4eHUs MO AUCHUTUINHE:

Ilepedens ruIaHUpyeMBbIX

Koowt Pesynbrarer ocBoermst OOII
KoMnemenyuu (cooepoicanue Komnemenyuii) PE3YJILTATOB 00YYCHMS 10
JUCLUILIMHE
IK-2 YMEHHUE MOJAEIUPOBATh TEXHUYECKHE 3HaTh:  METOJAbl  ONTHUMU3ALMHU
OOBEKTHI U TEXHOJIOTHUECKUE MPOLECCHl | XUMHUKO-TEXHOJIOTHIECKUX
C UCIIOJIb30BaHUEM CTAHAAPTHBIX IPOLIECCOB c IPUMEHEHUEM
[IAKETOB U CPE/CTB SMIIMPUYECKUX  W/HIH  (U3UKO-
aBTOMaTU3MPOBAHHOTO XUMHUYECKHX MOJeneil;
IIPOEKTUPOBAHMSI, FOTOBHOCTBIO IIPOBOJUTH 000CHOBaHUE
IIPOBOJIUTH SKCIIEPUMEHTHI 110 HOJYYEHHBIX  AKCHEPUMEHTAIbHbIX
3aJlaHHBIM METOJIMKaM ¢ 00pabOTKOM U | pe3ysbTaToOB €  HCIOJIb30BAaHUEM
aHAJIM30M PE3y/IbTaTOB OCHOBHBIX  3aKOHOB  XMMHYECKOMH
HaYKU,
YMerb: HaxoIWThb ONTUMAJIbHBIN
IyThb  PELICHHUs IIOCTaBJICHHOU
3aJa4yd;  COCTaBIATh  AITOPUTM
peuieHuss IMOCTaBJICHHOM 3aJa4yu C
UCIIO0JIb30BaHUEM JMLIEH3UOHHBIX
[AKETOB MPUKJIAJHBIX IPOIPAMM.
Bianerb: HaBbIKAMU  BBIIOJHEHUS
MaTepuaIbHbIX " TETTOBBIX
pacy€ToB.
IIK-4 CIIOCOOHOCTh Y4acTBOBAaTh B paboTe HaJ | 3HATBL: - NPUHIMIBI (PU3NUIECKOTO
MHHOBAIMOHHBIMU NPOEKTaMH, MOJIEIUPOBAHUS XMUMHUKO-
UCIOJIb3YS 0a30BbIE€ METObI TE€XHOJOTHYECKHUX MIPOLIECCOB;

HUCCIIeA0BATEIbCKON IEITEILHOCTH

TUIOBBIE  TPOLIECCHI  XUMUYECKOU
TEXHOJIOTHH;
OCHOBHBIC IIPUHLIMIIBI OPTraHU3aLMHU

XUMHYECKOTO MIPOU3BO/JICTBA,
CO3JaHHA  €ro  HepapXu4ecKou
CTPYKTYpBHI, METO/IbI OLICHKHU

3¢ (HEeKTUBHOCTH IPOU3BOACTBA.
YMerb. Ha OCHOBE 3HAHUW IO

TEpPMOJIMHAMUKE u KUHETUKU
XUMHAYECKOTO TIpoliecca BBIOMPATh
3HAa4YeHUs YIPaBJISIONIHX
apamMeTpoB XUMHKO-
TEXHOJIOTUYECKOTO npoiiecca,
paccYMTHIBATH KHHETHYECKHUE
napameTpsbl IPOIIECCOB C
WCTIOJIh30BAHUEM MaKETOB
JIMIIEH3UOHHBIX MPUKJIIaTHBIX
porpaMM; Ha OCHOBE 3HAaHUM IO
TEPMOTMHAMHKE " KHHETUKU

XUMHYCCKOI0 Imponecca BBIGI/IpaTL
TEXHOJIOTHYCCKYIO CUCTEMY, n




Ilepedens mIaHUPyEMBIX

Koow Pesynbrarsl ocBoenuss OOIT
. pe3yabTaTOB OOYUEHUS 110
KoMnemenyuu (cooepoicanue Komnemenyuii)
TUCLUTUIAHE
THUIIOBOE anmaparypHoe
oopmnenue; IIPOTHO3UPOBATH

BJIMSIHUE YIPABISAIONIUX ITapaMETPOB
Ha MOKa3aTelld MPOTeKaHUsI XUMHUKO-
TEXHOJOTMYECKHX  IPOLIECCOB B
TUIIOBBIX PEAKTOPax.

Baanern: HaBBIKAMH,
HEOOXOIUMBIMHU JISt BBIOOpA
palMOHATBHBIX PEKUMOB
MPOBEACHUSI MPOIIECCOB B THUIIOBBIX
peakTopax, 00ecneynBaromx
3aJJaHHBIC IIOKa3aTelIM; OCHOBAMM
BBIITOJTHEHUS TEXHOJIOTHYECKOT0
pacuera TEXHOJIOTHIECKOIO

IIpoHeccca B TUIIOBOM PCAKTOPC

2. MecTo IUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JucuumimHa OTHOCUTCS K JUCHUIUIMHAM 1o BbIOOpy  BapuatuBHOM uactu (b1.B.
J1B.01.01) u uzyuaercs Ha 3 kypce B 6 cemectpe.

B MeroauueckoMm IIaHE JMCHMIUIMHA OINMPAETCA HAa OJEMEHThl KOMIIETEHIIM,
chOpMHpOBAaHHbIE MPU H3Y4YEHUH JUCHMIUIMH «OOwas W HeopraHuyecKas XHUMHUA»,
«Opranuueckast xumus», «duznkay, «MaTemaTuKa.

[TonydyeHHble B mpolecce H3ydeHUs AMCUUIUIMHBI «OOIIas XUMHUYecKas TEXHOJIOTHUS
3HaHMS, YMEHUS W HaBBIKM MOTYT OBITh MHCIOJB30BaHbl MPU HU3YYEHUU JTUCHUILUIMH
«MopaenupoBaHue TIOJUMEPHBIX KOMIIO3UIMOHHBIX CHUCTEM», «ODKOJIOTMUECKHNE aCIEKTBI
nepepaboTKU U SKCIUTyaTallud U3JEJIUN U3 MOJMMEPHBIX MaTepUalioB, MPOXOXKIACHUU NMPAKTUKU
U TIPH BBIOJIHEHUH BBITYCKHOM KBaTM(UKAIIMOHHON pabOTHI.

3. O0beM IUCUHUILIHHBI.

Bcero,
aKaJIeMUYECKUX
. 4acoB
Bun yue6HO# paboThI
Ounas popma
oOyueHus

OO0mast Tpy10eMKOCTb 1M CHUILIHHBI 4/144

(3a4eTHBIX €ANHUII/ aKaJIEMUYECKUX YacOB)

KonrakTHas padora ¢ npenogaBaresnem: 70
3aHATHUS JEKIUOHHOTO TUIa 32
3aHSTHUSI CEMUHAPCKOTO TUIIA, B T.4. 32

CEeMMHApBbI, IPAKTUYECKHE 3aHATUS 32
nabopaTopHbIe pabOTHI -
kypcoBoe npoektupoBanue (KP wmum KIT) -
KCP 6




Bcero,

aKaJIeMUIECKUX
. 94acoB
Bun yuebnol paboThl
Ounas ¢popma
oOy4eHus
ApyrHue BUIBI KOHTAKTHOH PabOTHI
CamocTosiTe1bHas1 padoTa 38

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, acce)

®opma npomexxkyTouHoii arrecrauuu (KP, KIT , 3auer, sx3ameH)

Dk3amen (36)

4. Conep:kanue JUCHUNIHHBI.

4.1. Pa3gespl AMCHUIIIMHBI U BUABI 3aHATHIA.

3assTus
o CEMHHAPCKOro < =
= THIIA, S =
= o T
o aKkaJeM. 4acel | \Q o
S - 2
= 2 53| 2
T = TS o
Ne HaumenoBanue g5 | B 2 2 2 =
/o pazzesna JUCIUILUTHHBI =l 5( T x| E-| 8H =
o Z 0= | OFE| % & 3
H < a =) ; £ o| © g
= S| 8¢5 el
S T s | &3] 3 S
| = ) Q Q
&= S O = =
= S & < < o,
< o K = Q o
op) @) S
1. CoIpbeBast 4 SHepreTuyeckas 0aza 2 2 4 [1K-4
XMMHUYECKON MPOMBIIIIIIEHHOCTH
2. | OcHOBHBIE XapaKTEPUCTUKH, TIOKA3ATEITH 4 4 4 [1K-2
KayecTBa M MapaMeTpbl YIpaBIeHUs
XHUMHKO-TEXHOJIOTHIECKHX IPOIIECCOB
3. | CucTeMHBI YyPOBHEBBII METO/] aHAIIH3A 2 2 6 [1K-4
XMMHUKO-TEXHOJIOTHYECKHX MPOLIECCOB
4. | MonekynsipHO-KHHETUYECKUI YPOBEHb 8 8 8 [1K-2
aHaJM3a MPOTEKAaHUS XUMHUYECKHX I1IK-4
MIPOIIECCOB
5 | MakpOKHHETHYECKUI YPOBEHDb aHAIIN3a 8 8 8 I1K-4
XHUMHKO-TEXHOJIOTHIECKHX TPOIIECCOB
6 Baxneiiiine xuMruyeckue nNpon3BO/ICTBA. 8 8 8 [1K-2
I1K-4




4.2. 3auaTHA JEeKIHOHHOI0 THIA.

Ne
paszeina
JUCLIUIUINHEI

HanmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

unoBanuonHast
dhopma

1

CelpbeBas 1 3HepreTuyeckas 06a3za XUMHYECKOU
HIPOMBIIIEHHOCTH
Knaccudukanys u XapakTepuCTUKU ChIpbs U
BCIIOMOTaTelIbHBIX MarepuanoB. Boxma um Bo3ayx B
OanmaHce cpIpbs. TpeOoBaHMS K MX KadecTBy.
IIpupoaHbIe HCTOYHUKU CHIPbs U UX pecypcsl B PO.
Bropuunbsle  cblppeBble  pecypchl.  [IpuHImIeI
oboraieHust cblpbs. KOMIUIEKCHOE HCIONIBb30BaHKE
CBIPDbsi M IPUHUUIBI CO3JAaHHUA MAIOOTXOIHBIX
IIPOM3BOJCTB. MHOIOBapUaHTHOCT XUMHYECKUX
CXEM IPOM3BOJCTBA IPOAYKTA C HCIOJIb30BAHUEM
pa3IMYHBIX BUJIOB ChIPbSl. DHEPreTHKa XUMHUUECKON
IPOMBIIUIEHHOCTH. Bo3o6HoBnsiemble u
HEBO300HOBJISIEMbIE HCTOYHUKH YHEPTUH.

2

Komnbrorepnas
MPE3CHTALIMS

OcHOBHEBIE XapaKTEPHUCTUKH, [OKa3aTeNn
KauecTBa M IapaMeTpbl YHNPaBJIEHUS XHUMHKO-
TEXHOJIOTMYECKUX MPOLECCOB

OcHOBHBIE  TOKa3aTelad MW [apaMmeTpbl
MPOTEKAHUSI XMMHKO-TEXHOJOTUYECKUX MPOLIECCOB
(XTII). Ilokazatenu kavectBa mpoTekanusi XTII.

Crenenp  mpeBpamieHus.  Bpixon — mpopykra.
Ckopocts XTII. UM30uparenbHOCTh. Y eNbHBIE
MaTepHUabHbIE, SHEPreTUYECKHE u

JKCILTyaTallMOHHBIE 3aTpaTsl. B3auMOCBA3b MEXIY
nokasartessiMu  kadectBa mporekanusa XTI u ux
poJib B pOPMHUPOBAHUN SKOHOMHYECKHX MOKa3aTesnei
npousBosicTBa. [TapameTpsl ynpaBineHust U Gpu3nko-
MEXaHUYECKHue XapaKTepUCTUKU XTII:
TEMIIEPATypa, IaBJICHUE, KOHUEHTPALUsl PEarcHTOB,
IIPOJOJIKUTEILHOCTD B3aMMOJIEHCTBUS,
NPUMEHEHHE KaTaJIu3aTOpOB U UHTUOUTOPOB, TUI U
KOHCTpyKIUsl peakropa. Ilonstue o cTpykType
IIPOM3BOJICTBA KAK CTPAaTETMYECKOW COCTABIIAIOLIEH
CHUCTEMBl €r0 YIPABICHUs. Y CTAHOBIEHUE CBSI3U
Mexay mapamerpamu  ynpasieHus XTIl wu
nokasaresssmMu - kadecrBa nporexkanus XTII kak
OCHOBHOI1 3Tarn MporHo3upoBaHus 3¢p(HEeKTUBHOCTH
(GYHKIIMOHUPOBAHUS XUMHUYECKOTO IPOM3BOJICTBA.
MartepuanbHble U TEIJIOBbIe OajJaHChl KaK OCHOBA
JUIi  OLICHKHM 3aTpaT Ha CbIpbe, TOIUIUBO U
JJIEKTPOIHEPTUIO TIPU  ITPOU3BOJICTBE XUMHUYECKUX
IIPOAYKTOB.

KomnerorepHas
MIPE3CHTALMS




No
pasznena
IUCLUTUINHBI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0BeM,
aKaJl. 4achl

MNHaHoBannonuas
dbopma

3

CuCTeMHBIM YPOBHEBBIM METOJ aHaiIu3a
XUMHUKO-TEXHOJIOTHYECKUX IPOLIECCOB
Knaccudukanmss ~ XTII.  OcHOBHBIE  cTaauu
NpOTeKaHUsA. |'OMOreHHble U  TE€TePOrcHHbIE
MPOIIeCChl U 0COOEHHOCTH UX mpoTekaHus. [lonsTus
0 JIMMUTUPYIOLIUMX CTaAusX. YPOBHHM aHaIM3a,
ONMMCAaHWsI W  MPOTHO3UPOBAHUSL  TIOKa3aTeseu
kauectBa XTII.B3auMocBsi3p MeXy napameTrpaMu
YIpaBJICHUS U MOKA3aTeIIMU KaueCTBA MPOTEKAHUS
XTII, (hYHKITMOHUPOBAHUS pEaKkTopoB u
IPOU3BOJICTB, ONIpeneNsieMas Ha KaKIOM H3 3THX
ypoBHer.  Ilpumepbl  mpuUMeHEHUsT  METoAa
CHCTEMHOT'0 YPOBHEBOTO aHAJIM3a MPH YIIPaBICHUHU
TEXHOJIOTUYECKUMU u 3KOHOMHYECKUMHU
IOKa3aressiMU KadecTBa nporekanus XTTL

2

KomnbrorepHnas
MIPE3CHTALMS

MoneKyasapHO-KMHETUYECKU YPOBEHb aHalu3a

[POTEKAaHUs XUMUYECKHX IPOLIECCOB

OcHOBHBIE 3a/1a4yM, pelIacMble HA JAHHOM YPOBHE
aHaym3a. XyUMHYECKOe  paBHOBECHE. CBsi3b
TEPMOJIMHAMUYECKON KOHCTAHThI PABHOBECHS U
U3MEHEHUsI N300apHO-M30TEPMHYECKOr0 MOTEHIINAA.
[TpuHIIMI Jle-Illatenbe-bpayHa. VYupasnenue
COCTOSIHUEM paBHOBECUS Ha MpUMEpPE EIUHUYHOU
XUMMUYECKOW pPEaKIUH. YIPaBICHHE COCTOSIHHEM

paBHOBECHS COIPSDKEHHBIX peaKuuu.
[IpenBapurenbHas OIICHKa TEXHUYECKHU u
DKOHOMHUYECKU 000CHOBaHHBIX JIAaIa3oHOB

WU3MEHEHUSI MUKPOKMHETUYECKUX IapaMeTpPOB IIPH
ocymecteieHnn XTI, CkopocTh  XMMHYECKOU
peakuuu. YIpaBlI€HHE CKOPOCTbIO HeoOpaTHuMOM
peakuuu. YTpaBleHHE CKOPOCTbIO 0OpaTHMOii
peaKkIMu C MHCIOJb30BAHUEM 3aKOHOMEPHOCTEH
dopmanbHOH KHHETHKH. BiusHue Temmeparypsl,
JABJICHU W COCTaBa pEaKIMOHHOW CMECH Ha
CKOpOCTh OOpaTUMON peakiuu. 3aKOHOMEPHOCTH
peaNbHOM KWUHETUKH. YIIPaBIE€HHE CKOPOCTBIO
XUMHUYECKON PEaKIUU C YYETOM 3aKOHOMEPHOCTEU
peanbHOM KMHETHKH. ONTUMU3aLMs NapaMeTpoB
OIEPATUBHOIO U CTPATErM4YECKOr0 YIIPABJICHUSA
CKOPOCTBK0 XHMHYECKOW pPEAKIHUU. [TonsTre
middepeHmanbHON  CENEKTUBHOCTH.  MeTozpl
yrpasiieHus: auddepeHIaaTbHON CeeKTUBHOCTBHIO.
BiusHue Temmeparypsl, JaBI€HUS U COCTaBa
PEaKIMOHHOM CpeApl Ha W3MEHEHUE CKOpPOCTH
CONPSKEHHBIX PEAKIIUIA.

KomnbrorepHas
MIPE3CHTALMS




No
pasznena
IUCLUTUINHBI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0BeM,
aKaJl. 4achl

MNHaHoBannonuas
dbopma

5

MakpOKHMHETHYECKUI YPOBEHb aHAJIN3a XUMHKO-

TEXHOJOTUYECKHUX MPOIIECCOB

IloHATHE O NMMHUTUPYIOILIEH CTaJUU IE€TEPOrEHHOIO
nporecca. MeTompl W TEXHOJOTHS — ONpeesieHUs
JIMMUTUPYIOLLIEN CTagun IpOLIECCa.
Buemnenuddysnonnas 001acTh MIPOTEKAHUS
TeTEepOreHHOr0 TMporiecca. BrusiHue mapameTrpoB Ha
ero ckopocts. OCHOBHBIE YpaBHEHHS CKOPOCTH MPO-
mecca B 93TOM o0nacTh W UX  aHAIM3.
Baytpumiddyzronnas o0IacTb TMPOTEKAHUS
TETEPOreHHOr0  Iporecca.  Buapl  BHyTpeHHeH
mahdy3nn. BrusiHre napaMeTpoB mpoliecca Ha  €ro
CKopocTh. OCHOBHBIC YPaBHEHHSI CKOPOCTH TIpOIiecca B
aTOM obnact U ux aHamm3. KuHernueckas oOnacTs
MPOTEKaHUsT TETEPOreHHOr0  Iporecca.  BimsiHue
MapaMeTpoB Mpolecca Ha €ro cKopocTb. OCHOBHBIC
YpaBHEHHsSI CKOPOCTH TIPOIIEcca B ATOM OONACTH M KX
anamk.  OOmme crocoObl  YBEIMYEHHS CKOPOCTH
TETEPOreHHOIO TPOLIECCa. IIpombIiieHHBIE
TeTeporeHHble mporecchl I ereporeHHpli Karams. Ero
MECTO B COBPEMCHHOM XHMMHYSCKOM TIPOW3BOJICTBE.
CoBpeMeHHbIE TEHNICHIIMM B pasBUTUM KaTaid3za |
KATATUTUYECKHX ITPOLIECCOB. OcHoOBHBIE
XapaKTePUCTHKU TBEPIBIX KaTaJI3aToOpOB.
Karam3aropel cOTOBOH CTPYKTYpbl M MUKPOKAHAIBHBIE
KaTaJTUTUYECKHE CUCTEMBL.
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KomnbrorepHnas
MIPE3CHTALMS

Baxseiinme XUMHYECKHE TPOU3BOJICTBA
[Ipom3BoACTBO  CHHTE€3-Taza W3  Pa3IUYHOIO
YIJI€BOIOPOIHOTO CBIPhsi. OCHOBHBIE TPOM3BOJICTBA
Ha OCHOBe cuHTe3-raza. [IpomsBoacTBO BOAOpOAA.
Cunte3 ammuaka. KoHTakTHOE TIPOM3BOJICTBO CEPHOI
KACHOTBL.  [IpoM3BOACTBO  a30THOM KUCIOTBI U
MUHEPAIBHBIX yI00peHuit. IIpoun3sBoacTBo
ITIOMHUHUS. DKOJIOTMYECKUE ACIEKThl COBPEMEHHBIX
XUMHUYECKUX TIPOM3BOJCTB U  (DYHKIIMOHHUPOBAHUS
TOITMBHO-3HEPreTUYECKOro KoMIuiekca. Bogopoanas
SHEPreTUKa.

KomnerorepHas
Mpe3EHTalNs

4.3. 3aHATHS CEMUHAPCKOT0 THIA.

4.3.1 CeMuHapbl, NPAKTHYECKHE 3AHATHS

No
pasziena
JTACIATUTUHBI

HaunmenoBanue TeMbl
Y KpaTKO€ COAEpKaHUE 3aHATHUS

O0newm,
aKaJl. 9achl

Nu"oBannonHas
dopma

1

OnpeneneHne TEOPETUYECKUX M MPAKTUYECKUX
pPacXoJHBIX KOA(PPHUIIMEHTOB MO CHIPHIO

2




No

pasena HanmenoBanme TeMBI O0bpeM, |MHHOBanuMoHHas
U KPaTKOE COJIEpKaHUEe 3aHATH aKaj. yachl dopma
JUCIUILTAHBI
2 Pacuér matepuanbHOro M TEIUIOBOro OajaHca MpH 4
MPOBEJICHUN MHOT'O MapILIpyTHOTO Ipoliecca
3 Pacuér sHeproszaTpar A peakTOpPOB C Pa3IMYHbIM 4 -
TEMIIEpaTyPHBIM PEKUMOM
4 Pacuér  paBHOBECHOro coOCTaBa pPEaKIMOHHOM 4 Komnsrorepnas
CMECH B UW3BECTHOM JMAala3oHE W3MEHEHHS CUMYJISALIUS
YIPaBISIOUUX TapaMeTPOB
4 Pacuér kuHeTHuYeCKHX MapaMeTpoB IMpoliecca Ha 2 -
OCHOBAHUU SKCTIEPUMEHTATBHBIX JTAHHBIX
4 Pacuér ob6mact  ONTHMANbHBIX  TEMIIEPATYp 2 -
HK30TEPMHUECKOT0 TIpolecca Ui  pa3IudHbIX
YCIIOBUH €ro MpOBEACHUS
5 Pacuér BpeMeHU NOJIHOrO IPEBpAIEHHs] TBEPIOTO 2 -
MaTepuaira AN TETEepOreHHOro  Ipolecca,
MPOTEKAOIIETO BO BHEITHEAU(PPY3HOHHOM 00J1acTH
5 Pacuér mnpoumsBogMTENHEHOCTH  aqUMabaTUIECKOTO 4 Pabota B
peakTopa B pPEKMMax IOJHOTO CMEIICHUS | KOMaHjie,
U/ICTBHOTO BHITECHEHUS rpymnIoBas
JUCKYCCHUS
6 Pacuér MHOT'OIIOJIOYHOI'O peakTopa c 4 Pabota B komaHze
IPOMEKYTOYHBIM TEIIJIO0OMEHOM
6 OHepro-TeXHOJOIrMYECKOe  KOMOMHUpOBaHHE B 4 Craiin-
XUMHYECKON TEXHOJIOTHH pe3eHTaIHS
4.4. CamocTosiTeJIbHASA pa00oTa 00y4aI0LIUXCS.
Ne
pasena [Tepeuens BOMPOCOB ISt O0BemMm, dopma
CaMOCTOSITENILHOT'O U3yUEHHUS aKaJl. 4acsl KOHTPOJIS
JVICTIATUTHHEI
1 Opranuzanus cucteM 000pOTHOTO BOJIOCHAOKEHHS 4 [TucemMeHHBIIM
onpoc Nel
2 Pacuér MaTEpUAIBLHOTO OanaHca 4 IIpoBepka
MapOyTIEKUCIOTHON KOHBEPCUH NMPUPOIHOTO ra3a peteHus
3 Hepapxuueckasi cxema Iponu3BOCTBa OMOTOILINBA 6 [TucrmeHHbIiH
orpoc Ne2
4 Mertoabl omnpeneneHus KUHETHUECKUX IMapaMeTpoB 4 [TucrmeHHbIiH
KaTaJIUTHYECKOT 0 Ipoliecca orpoc Ne3
4 HaHoTexHOmornuss B CHHTE3€  T€TEPOTECHHBIX 4 [IncemenHsbIi
KaTaJIn3aTOPOB omnpoc Ne3
5 Kackaz peakTopoB MOJTHOTO cMeIIeHusi. MeTouKu 8 [TucrmeHHbIiH
pacuéra ornpoc Ne4
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pasjﬁana ITepeuenn BOIpOCOB 115t O06newm, ®dopma
CaMOCTOSTENIbHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA
JUCIUTIAHBI
6 TexHonoruu npou3BOACTBA A30THON KUCIIOTHI 4 [TuceMenHbI
ompoc Neb
6 TexHonoruu MPOU3BOACTBA CUHTETUYECKHUX 4 [TuceMenHbI
MOTOPHBIX TOIUIKB orpoc Ned

5. [lepeyeHb y4eOHO-METOAMYECKOT0 oOecmeyeHus JAJIsi CAaMOCTOSITeIbLHOI PadoThI
00y4YaKIIUXCS 10 TUCHHUILINHE.

MeTtoaudeckue ykazaHus Uit O0y4arouXcs 0 OPraHU3aIH CaMOCTOSTEIILHOU paOOTHI
[0 JUCIHMIUIMHE, BKIIIOYAs TIEPEYCeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTpPOJISI 110 JWCHUIUIMHE W TPeOOBAaHUS K WX BBIMOJHEHUIO Pa3MEIICHBI B 3JICKTPOHHOM
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYalOUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTh) HMOPOTOBBIM YpOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
HPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JAHHOM
JTarme.

[TpomerxyTouHas arTecTanus No AUCHUILUIMHE TPOBOAUTCS B (hopMe sK3aMeHa

K cpnaue sk3ameHa IOMYyCKAalOTCSl CTYJEHTHI, BBIMNOJIHHUBIIME BCE (OPMBbI TEKYIIErO
KOHTPOJISL.

DK3aMeH MpeAycMaTpUBalOT BBIOOPOUYHYIO IPOBEPKY OCBOEHHUS MPEAYCMOTPEHHBIX
SJICMEHTOB KOMIIETCHIMA M KOMIUICKTYIOTCS Bompocamu (3aJaHusIMH) TEOPETHYECKOTO
XapakTepa U MpakTUYECKOro XapakTepa.

IIpn cnade sK3aMeHa CTYIEHT IOJIy4aeT JABa BOIPOCAa M3 IEPEYHS BOIPOCOB, BpeMs
MOJIFOTOBKU CTYJ€HTa K YCTHOMY OTBETY - A0 45 MUH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1. TexHonoruu npou3BOJCTBA CUHTE3-Ta3a.
2. 3Bamaua

®DoHJT OIIEHOYHBIX CPEJCTB IO AUCIHUIUINHE NpecTaBieH B [Ipunoxernnn Ne 1

7. IlepeyeHb OCHOBHOW W JOMOJHHUTEJIbHOW y4eOHOW JUTEepaTypbl, HEOOXOTUMOM
JJIS OCBOCHM S JUCUMILIMHBI

a) OCHOBHAasI JIUTepaTypa:
1. OOmas xumudeckast TexHoJorusi. OCHOBHBIC KOHIICIITUU IMPOCKTUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKUX CHUCTEM: YYEeOHHUK JUISI BY30B I10 XHUMHKO-TEXHOJIOTHYECKUM
HaIpaBJIEHUSIM MOATOTOBKH U criennanbHocTsiM / Y. M. Ky3neroa [u nip.] ; mox pen.
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http://media.technolog.edu.ru/

X. D. XapnaMmuay. - 2-¢ u3l., nepepad. - DIeKTpoH. TeKcToBbie naH. - CII6. ; M. ;
Kpacuogap : Jlans, 2014. - 381 c.

2. OOwmas xuMMuYeckass TEXHOJIOTUA. MeTonomoruss IPOEKTUPOBAHUA — XUMHKO-
TEXHOJIOTHYECKHUX TPOIECCOB : YUEOHUK IS BY30B MO XUMHUKO-TEXHOJIOTUYECKUM
HaIlpaBJIECHUSM MOJTOTOBKH U crienuainbHocTsM / 1. M.Ky3nenoBa [u ap.] ; mox pen.
X. D. Xapnamnuau. - 2-¢ u3f., nepepad. - D1aekTpoH. TekcToBbie aaH. - CII6. ; M. ;
Kpacnonap : Jlans, 2013. - 448 c.

3. OOmas xuMu4ecKasi TEXHOJIOTHS: YI4COHHK JIJIsl XUM.-TEXHOJL. CIell. By30B. B 2-x u./
noxa pea. U.II. Myxnenosa. — 5 uza. crep. -M.:Anbsac, 2009.- U 1: Teopernueckue
OCHOBBI XUMHUYECKON TEXHOJIOTHUHU.- 255cC.

4. OOmias XMMAYECKasi TEXHOJIOTHS: yU4eOHHK JJIsl XUM.-TEXHOJL. CIell. By30B. B 2-x u./
noxn pen. W.II. Myxnenosa. — 5 m3a., crep. -M.:Anbsae, 2009.- U 2: Baxneiinme
XHMHYECKHE MPOU3BOJICTBA.- 264cC.

5. Bmacos, E.A. Obmas xumuueckas texHonorus: yue0. mocodbue / E.A. Bnacos, A.IO.
IToctHoB, C.A. JlaBpumesa: nox pea. E.A. Bnacosa; CIIGI TU(TY).-CII6., 2009.-
140 c.

0) JOMOJIHMTEeJIbHAS JIUTEepaTypa:

1. beckos, B.C. O0mast xumuueckass T€XHOJIOTHUS : y4eO. JUIsi By30B IO XHUM.-TE€XHOI.
HalpaBJIEHUSIM TOArOT. OakajgaBpOB W JAMIUIOMHp. CHELMATUCTOB.- M.:
Axagemknura, 2006. - 452 c.

2. Yopkennopd, U. CoBpemeHHBbI KaTtanu3 u xumuueckas kunetnka/M.HYopkennopd,
X.HaiimantcBeapaiit, niep. ¢ anri. B.H.Ponnyruna.—{onronpyansiid, « AHTEMIEKTY,
2010.-501c.

3. Jlyuko, ®.H. Xumuko-TexHOJOrHueckre pacuyetbl ¢ mnpumenennem MathCAD:
yueOHoe mocodue/ ®.H. Jlynko, B.E. Copoko, A.H. IIpokonenko; CIIOI' TU(TYVY).-
CIIG., 2006.— 456 c.

6) 6cnomozamenvHan aumepamypa

1. XomnonnoB, B.A. Maremarudyeckoe MOJEIUPOBAHHE W ONTUMM3ALUA XHMMKO-
TEXHOJIOTHYECKHUX IPOLECCOB: MpakThuueckoe pykoBojacTBo/ B.A. Xononnos, B.II.
Hesikonos, E.H. MBanosa, JI.C. Kupesnosa.-CI16.: AHO HIIO «IIpodeccronany,
2003. — 480 c.

2. beckos, B.C. O6mas xumMuyeckass TEXHOJIOTHS : yued. JUIsl By30B IO XHUM.-TE€XHOJL
HaIpaBJIEHUSAM MOATOT. 6akanaBpoB U auruiomup. Cnenuanucros/B.M.beckos- M. :
Axagemknura, 2005. - 452 c.

3. KyremoB, A.M. OOmas XuMH4YeCKas TEXHOJOTUsS : yd4eOd. Ui BY30B 10
CIIEIHANBHOCTAM XHUM.-TexHOoI. npoduis /| A.M. Kyrenos, T.U. Bonnapea, M.T'.
bepenrapten.- 3-e u3z., nepepad. - M.: AkanemkHura, 2003. - 528 c.

4. Kpsos, O.B. T'ereporennsrii katanus [Tekct] : YueOHOe mocobue 1js By30B 1O
cunerraiabHocT 011013 "Xumndeckas kuHeTHKa 1 Kataan3" crnenuansHocT 011000
"Xumus" / O. B. Kpbuios. - M. : Akagemknura, 2004. - 679 ¢

8. Ilepeuenr  pecypcoB  HHPOPMAIUOHHO-TEIEKOMMYHUKAIMOHHOH  CeTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHUS TUCHHUIINHBI.

y4ueOHBIH ILJIaH, PIIJI u y4eOHO-METOINUeCKre MaTepUaJIbL:
http://media.technolog.edu.ru

AIEKTPOHHO-OMOJINOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9BC «Jlanp» https://e.lanbook.com/books/.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D1%8B%D0%BB%D0%BE%D0%B2,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

[MomuoTtekcToBfZ KOMIEKIMK (0a3e JaHHBIX) AIEKTPOHHBIX KHHUT H3aTeabCTBa Springer
Nature ¢ 2011 o 2017 rox (46332 kuurwu). http://link.springer.com/
basa nanneix REAXYS . www.reaxys.com

9. MeToauyeckue yKazaHus JJisi 00yYAKOUIUXCSI 10 OCBOEHUIO TUCIHUTIMHBI.

Bce Buapl 3aHATHN TO AWCHMILIAHE IMPOBOJSATCS B COOTBETCTBHH C TPEOOBAHHSIMH
caenyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VK/B. Bunbr yueOHbix 3ansatuil. CeMuHapsl U
npakTudeckue 3ansatus. O0mue TpeOoBaH!s K OpraHu3aliy U MPOBEICHHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbr y4ueOHbIX 3aHsTHH. CamMOCTOATEIbHAS
tanupyemMast padota crynentoB. O0mme TpeOOBaHUS K OpraHU3AIMH U TIPOBEICHHIO.

CTTII CII6I'TH 016-2015. KC YKB/I. ITopsinok nmpoBeAeHUS 3a4€TOB U IK3aMEHOB.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3alMM y4eOHOTO Ipoliecca AJisi CTYJACHTOB
SABIISIETCS:

IJIAHOBOCTh B OpPraHU3aluu yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansATus CTyAEHT JOMKEH MPUXOAUTH, UMes Oarak 3HaHW W BOMPOCOB IO YKe
M3y4EHHOMY MaTepuaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJIHLHOIO MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManoHHbIE TEXHOJIOTHH.

B yueOHOM mporecce MO JAAHHOW JUCIMIUIMHE MPEIyCMOTPEHO HCIIOJIb30BaHHE
WH(POPMAIMOHHBIX TEXHOJIOTHH:

YTEHUE JICKIUH ¢ UCTIONb30BaHUEM CIIal/I-Ipe3eHTALNH;

B3aMMOJICHCTBHE C 00YUaIONIMMHUCS C HCIIOIb30BaHuEM cucTembl Moodle.

B3aUMOJICHCTBHE C 00YYAIOIIUMHKCS TOCPEICTBOM HJIEKTPOHHOM IMOYTHI.

10.2. IIporpammHoe obecnieyeHue.
[MakeThl MPUKIAHBIX MPOrpaMM cranmaptHoro Hadopa (Libre Office, MathCAD);

10.3. UndopManuoHHble CIPABOYHBbIE CHCTEMBI.
CnpaBouyHo-nionckoBas cuctema «KoHCyIbTaHT-TITIOC)

11. MarepuanbHo-TexHU4YecKasi 0a3a, HeoOXoauMasi I  OCYIIeCTBJIEHHS
00pa30BaTeJILHOr0 MPOIECCa MO TUCIHHIJINHE.

Kagenpa OOmieit XuMHU4ecKoil TEXHOJIOTUY U KaTalln3a OCHAIlleHa HEOOXOMMbBIM Hay4HO-
HCCJIEIOBATEILCKUM 000PYAOBAHUEM, U3MEPUTENLHBIMA U BBIYUCIUTENbHBIMU KOMITJIEKCAMU U
JPYTUM  MaTepUalbHO-TEXHUYECKHMM oOecreueHreM, HEeOOXOMUMBIM JJIsl  IOJIHOLIEHHOTO
71a00paTOpHBIX paldoT, CyLIECTBYET BO3MOXKHOCTH MCIIOJIb30BaHUs oOopynoBaHus lLleHTpoB
koyiekTuBHOTO monb3oBaHus CIIOI TU(TY) u JlaGopaTopuu KaTalWTHYECKUX TEXHOJIOTUH
Komnerotepsl kadenpsl u ayautopuit  Ne205, 209, 210 coeauHeHsl B JOKAJIbHYIO
BBIYHCIIUTEIIBHYIO CETh C BBIXOJAOM B HHTEpHET uepe3 OTACIBbHBIA CepBep, NMOAKIIOUYEHHBIN K
CETH UHCTUTYTA.
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http://link.springer.com/
http://www.reaxys.com/

12. Oco0eHHOCTH OCBOEHHS [IUCHUIUIMHBI MHBAJIWAAMHM W JHIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaNIMIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH Yy4YeOHBIE MpPOLIEeCcC
OCYILIECTBIISICTCS B COOTBETCTBHM C [loymoskeHneM 00 opraHu3anuy y4eOHOTO Ipolecca s
00y4YeHUs] MHBAJIUAOB W JIMI[ C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPkKACHHBIM pekTopoM 28.08.2014r.
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IIpunoxxenne Ne 1

K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHUs] IPOMEKYTOUYHOM aTTeCTAUMHU 10
aucuuiinae «O0mas XuMH4YecKas TeXHOJIOTHs»

1. IlepeyeHb KOMIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

KoMmnerenuun

HNupexc

®opmyIMpPOBKA

Iran
¢dopmupoBanus

[1K-2

yMeHHEe MOJIeJIMPOBATh TeXHHYECKHe 00beKThI U
TEXHOJIOTHYeCKHe MPOLecChl ¢ HCMO0JIb30BAHUEM
CTAHIAPTHBIX MAKETOB U CPEJCTB aBTOMATH3UPOBAHHOTO
NPOEKTUPOBAHUS, TOTOBHOCTHIO TPOBOAUTH IKCIIEPHMEHTHI
10 32JaHHBIM MeTOAUKAM C 00padoTKOIi U AaHAIN30M
pe3yJIbTaTOB

MIPOMEKYTOUYHBIN

[1K-4

CIOCOOHOCTH YuyacTBOBaTHL B paﬁoTe HaJl HHHOBAIIlUOHHBIMH
NMPOEKTAMHU, UCIIOJIb3Ys 0a30BEIE MCTOBI HCCHGHOB&TGHLCKOﬁ
JACATCIIBHOCTH

MIPOMEKYTOUHBIN

2. lloka3zaTeu M KpUTEpPUHU OLEHNBAHUS KOMIIETEHIM HA Pa3JMYHBIX 3Tanax HX
(¢opMupoBaHUS, IKAJA OLEHUBAHUS.

ITokxa3arenu oueHKH
pe3ynbTaToOB Kpurepnii Kowmre-
[Inanupyemble pe3yabTaThbl
OCBOEHUS OLICHUBAaHUS TEHIINN
JCLUTUIMHBI
OcBoenne pasznena | 3HaeT OCHOBHBIE npuHuunsl | [IpaBuneHbie otBeTh! Ha | [IK-4
Ne 1 OpraHu3aLuu XMUMHYECKoro | Bompocel  Ne27-29
MIPOU3BOJICTBA IK3aMEHY.
OcBoenune paszzaena | Bmageer HaBbikamu BwIonHeHus | [IpaBuibHbIe oTBeTHI Ha | [1K-2
Ne2 MaTepHualbHBIX u TEIUIOBBIX | Bompockl  Nel-2  k
pacu€roB JK3aMEHYy.
IIpaBunpHOE
BBITIOJTHEHWE  3aJaHWi
Ne 60-62 k sx3ameny.
OcBoeHne paszpena | 3Haer OCHOBHBIE npuHuunsl | [IpaBunsubie otBeTh! Ha | [1K-4
Ne 3 CO3/1aHHUS uepapxuueckoit | Bompocbl  Nel9-26
CTPYKTYpbI IIPOU3BOJICTBA, METOJIbI | SK3aMEHY.
OLICHKHU 3 PEKTUBHOCTH
MIPOU3BO/JICTBA.
OcBoenue pazjaena YMeeT HaxoIuTh ONTUMaNbHBIN | [IpaBHibHBIC OTBeTH Ha | [TK-2
Neq OyTh  pelIeHus  IOCTaBlIeHHOH | Bompocsl  11-13  k
3a/layl;  COCTaBIIATH  QJITOPUTM | IK3aMEHY.
pelIeHns NOCTABJICHHOM 3ajauu ¢
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ITokazaTtenu onieHKU
pe3yIbTaTOB
OCBOEHHUS
JOUCIHUITIINHBI

[Inanupyemslie pe3ysbTaThl

Kpurepuii
OLICHUBaHUS

Kowmre-
TEHIIUU

HCIIONB30BAHUEM  JIMLEH3MOHHBIX
IIAKETOB MPUKJIAHBIX IPOTPaAMM

VYMeeT Ha OCHOBE 3HAaHUM IO
TEPMOJUHAMUKE U  KHHETUKH
XUMHUYECKOTO MpoIecca BBHIOMPATH
3HAYEHMS YIPABJISIOIINX
rapameTpoB XHMHKO-
TEXHOJIOTMYECKOT0 MpoIecca

[IpaBunbsHOE
BBITIOJIHCHHE
Ne  57-59,
9K3aMEHY.

3aJIaHUN
63-64 «k

I1K-4

VYmMmeer IIpOBOOUTDH 000CHOBaHHUE
MOJIYUYCHHBIX SKCIICPUMCHTAJIbHBIX
pPE3yjabTaTOB C€ HCIIOJIB30BAHHUEM
OCHOBHBIX 3aKOHOB XHMHYECKOI

HayK{

[IpaBuibHBIC OTBETHI HA
Bonpocel  14-18  «
IK3aMEHYy.

I1K-2

YwMmeet
KHHETHYECKHUE
MPOIIECCOB  C  HCIOJIb30BAHHEM
MIaKeTOB JIMLIEH3UOHHBIX
MIPUKJIATHBIX TPOTrpaMM

paccuuTHIBaTh
napaMmeTpbl

[IpaBunbHOE
BBIIIOJIHEHUE  3aJaHuN
Ne 65-67 k sx3ameny.

I1K-4

OcBoeHue paznena
No5

3HaeT TOPUHLIUIBI  (PUIUYECKOTO
MOJICIMPOBAHUS XUMHKO-

TCXHOJIOTHYCCKUX NPOUCCCOB

[TpaBWIIbHBIC OTBETHI HA
Borpockl  30-32 K
HK3aMEHY.

[1K-4

YMeeT MNpOrHO3UpPOBATH BIIMSHUE
YOPaBJIAIOIMX  [apaMeTpoB  Ha
[I0Ka3aTeIM IPOTEKaHUs XHUMMKO-
TEXHOJIOTMYECKUX  IPOLECCOB B
TUIIOBBIX peaKkTopax

[TpaBuiIbHBIE OTBETHI Ha
Bonpocel  33-37 K
HK3aMEHY.

I1K-4

Bmaneer HaBBIKAMH,
HE0O0XO0AUMBIMU BbIOOpa
parnroHaTBHBIX PEKUMOB
MIPOBE/ICHUS MPOLIECCOB B THIOBBIX
peakTopax, 00ecreunBarOIINX

3aaHHBIC ITOKAa3aTCIn

JUTSL

[TpaBuIBbHBIE OTBETHI HA
Bonpockl  38-40
IK3aMEHY.

[1K-4

Bmageer ocHOBaMHM BBITIOTHEHHS
TEXHOJIOTHYECKOTO pacuera
TEXHOJIOTHYECKOT0  Tpolecca B
THUIIOBOM PEAKTOPE

[IpaBuIbHBIE OTBETHI HA
Bonpocl  41-44
IK3aMEHYy.

[1K-4

OcBoenue pazzaena
Neb

3Haer TUIIOBBIE MIPOLECCHI
XUMHYECKOMH TEXHOJIOTHH U
METOJBI ONTHMH3AIMU  XHUMHKO-
TEXHOJOTHYECKUX MPOIECCOB C
MIPUMCHCHHEM IMIUPHIECKUX
H/UIn (UBUKO-XUMHYECKUX
MozeIeH

[TpaBHIIbHBIC OTBETHI HA
BOIIPOCHI 3-10 K
DK3aMEHY.

[1K-2
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ITokazaTtenu onieHKU

€3VJILbTATOB Kpurepunit Kowmre-
y
[Inanupyemblie pe3ysbTaThl
OCBOEHUA OLICHVBAHUA TEHIIUU
UCLUTIINHEI

YMeer Ha ocHoBe 3HaHuii 10 | [IpaBunbHbIC oTBeTHI Ha | [TK-4
TEPMOJUHAMUKE u KUHETHKHU | BOIIPOCHI 45-56 K
XUMHUYECKOIo Ipoliecca BbIOUpATh | SK3aMEHYy.
TEXHOJIOTUYECKYI0  CHUCTEMY, W
TUIIOBOE anmnapaTypHoOe
odopmiieHne

[kana onennBanus coorsercreyer CTO CIIOI TU(TY):

IIPOMEKYTOUHAs aTTecTalus NPOBOAUTCSA B (popMe 3K3aMeHa, pe3yibTaT OLECHUBAHUS —
OasipHas HIKaa.

3. TunoBbIe KOHTPOJIbHbIE 32/1aHUA /15 NPOBEJICHUs MPOMEKYTOYHOM aTTecTalMu.

a) Bonpochl 1 17191 oleHKU c()OPMHUPOBAHHOCTH 3JieMeHTOB KommneTeHun IK-2:

1. Ynpasnsromue napamerpst XTTI1.

2. ITokazarenu 3¢ dpekTuBHOCTH TpoTekanus X TT1.

3. Meronpr oborameHust TBEPAOTO CHIPHSI.

4. MeTo/ibl pa3/iesieHus ra3oB

5. MeToapI KOHIUIIMOHUPOBAHUS TTPOIYKITHH

6. O6HII/IC IMPUHOUIIBI COCTABJICHUA MAaTCPHUAJIbHOT'O OajlaHca XUMHUYECKOIO

peakTopa

7. OO0uue TPUHIUIBI COCTaBICHUS TEIJIOBOr0 0ajaHca XMMHUYECKOTO PEaKTopa

8. 3oTepMuueckuii TeMnepaTypHbIid PEKUM.

9. AnnabaTtuveckuil TeMIIepaTypHBIA PEKHIM.

10. [TonuTepMuuecKuil TeMIepaTypHbIH pexum

11. OmpeneneHne paBHOBECHOIO COCTaBa PEAKIIMOHHOW CMECH C HCHOJIb30BAaHUEM
nporpamMHoro nakera IVTANtermo.

12. OmpeneneHre paBHOBECHOTO COCTaBa PEAKIMOHHOM CMECH C HCIIOJIb30BaHUEM
nporpaMmHoro makera Matcad.

13. OmpeneneHrie paBHOBECHOTO COCTaBa PEAKIMOHHOM CMECH MHOTOMAapIIPyTHOTO
npoliecca ¢ UCIoIb30BaHWEM IPOrpaMMHOro makera Matcad.

14. Kuneruka reTeporeHHO-KaTaIMTUYECKUX PeaKIuil.

15. BiusiHue ynpaBisiONIMX MapaMEeTpoB Ha CKOPOCTh I'€TE€POTreHHO-KATAIUTHYECKOTO
mporuecca.

16. Ompenenenue BEIWYMHBI ONTHUMAJIBHON TeMIIEpaTyphl MPH MPOBEICHUH 0OpaTUMOM
HK30TEPMHUECKON peakliy M0 YpaBHEHUIO (POPMaIbHON KUHETHKHU

17.0mpenenenre  BEIUYMHBI  TeMIepaTypbl  NIpU  NPOBEIEHUH  OOpaTHMOM
HK30TEPMHUUYECKON PEAKIIMH 110 YPABHEHUIO PEAIbHOW KUHETHKH.

18. Ananu3 BIMAHUS YHPABISAIOMIKX MApaMeTPOB HAa U3MEHEHHE 00JacTH ONTUMAIbHBIX
TEMIIEpaTyp.

0) Bonpochl 1 17191 onleHKH c()OPMHPOBAHHOCTH 3JieMeHTOB kKommneTeHuun I1K-4:

19. PecypcochOepexeHre B XUMUIECKON TEXHOJIOTHH.

20.0HeprocOepexeHre B XUMUUYECKON TeXHOJIOTHH.

21. DHeproTexXHOIOTHIECKOe KOMOMHUPOBAHUE B XUMUYECKON TIPOMBIIIIICHHOCTH.
22. BolonoAroToBKa B XUMUYECKOM MPOMBITIIIEHHOCTH.

23. luaamuveckne pexxuMbl mpoBeaeHus XTI1

24. Tunel TexHonoruvyeckux caszeit XTC

25. Huknnueckas cxema opranuzauuu XTC
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26. Tunsl TexHonornyeckux cpszeit XTC

27.0ntumusanys paboThl peakTopa Mo TEXHOJIOTHYECKUM KPUTEPHUSIM.

28.0nTMu3anms paboThl peakTopa Mo YKOJIOTHIECKUM KPHTEPHUSIM.

29.0ntumu3anys paboThl peakTopa Mo YKOHOMHUYECKUM KPUTEPHUSIM

30. Monenu uaeanu3upOBaHHBIX PEAKTOPOB.

31. IIpoTOYHBI pEaKkTOp IOJHOTO CMEUICHHS B H30TEPMUYECKOM TEMIepaTypHOM
pexumMe. BiusiHue Temmeparypbl Ha IPOU3BOIUTEIBHOCTS 10 LIEJIEBOMY IIPOIYKTY.

32. IIpoTOYHBI peakTop MOJHOTO CMEHICHUS B aauabaTHUYECKOM TeMIIepaTypHOM
pexumMe. BiusiHue Temmeparypbl Ha IPOU3BOIUTEIBHOCTS 10 LIEJIEBOMY IIPOJIYKTY.

33.Peaktop wuIEalbHOTO BBITECHEHUS B H30TEPMHUYECKOM TEMIEPATYpHOM pPEKUME.
Bnusinue TemiiepaTypsl Ha IPOM3BOAUTEILHOCTD MO IIETIEBOMY IPOAYKTY.

34.PeakTop HAEANBHOTO BBITECHEHHS B aauabaTHUYeCKOM TEMIIEPAaTYpPHOM pPEKUME.
Bnusiaue TemnepaTypsl Ha IPOU3BOAUTENFHOCTD 110 IIEJIEBOMY MTPOAYKTY.

35. TemneparypHasi yCTOWYMBOCTh XUMHUYECKOT'O PEaKTOpa.

36. MHO>XECTBEHHOCTb CTAI[HIOHAPHBIX COCTOSIHUI.

37. HecranmoHnapHble peKUMBI paOOTHI TPOTOYHOTO PEAKTOPA.

38. Kunetuueckasi MoJielb mpoiiecca B 00JacTy BHEIIHeH qudy3un.

39.Kunernueckast MOAEIb Mpoliecca B 001acTu BHyTpeHHeH nuddy3un.

40.ITepexonnas obmacts nmporekanus X 11

41. Pacuét KMHETUYECKUX MTapaMEeTPOB FeTEPOTEHHOTO MpoIlecca B CUCTEME ra3-TBEPIOE.

42. Meronvka omnpeAeseHHs BPEMEHH IIOJIHOTO TPEBPAlICHUs TBEPIOTO MaTepuana B
KMHETUYECKOW 00JIacTH

43. MeToauKa OIpeNeIeHUs BpEMEHH TOJTHOTO MPEeBpaIleHUs] TBEPIOTO MaTepHuaia BO
BHelHenudPpy3noHHoii obnactu

44. Metoauka OIpeNeIeHUs] BpEMEHH TIOJHOTO IpEeBpaIleHusl TBEPIOTO Marepuaia BO
BHYTpuAN(GY3HOHHOM 00nacTu o0nacTu

45. CunTte3 Meranosna. PU3NKO-XMMHYECKHUE OCHOBHI IIpoliecca.

46.Cunte3 ammuaka. PU3UKO-XMMHUYECKHE OCHOBBI IIPOIIECCa.

47. KoHTaKTHOE OKHCIICHHE TMOKCHIIa cepbl. DU3NKO-XUMHUECKUE OCHOBBI IIpoIiecca.

48. Oxucnenne aMmmuaka. GuU3MKO-XMMUYECKHE OCHOBBI ITpoLEcca.

49. T'ereporennslii kKatanns. OCHOBHBIE XapaKTEPUCTUKU TBEPABIX KaTAIN3aTOPOB.

50. ITpon3BoACTBO BOIOPOAA.

51. KonBepcust MeTaHa BOISHBIM 1apoM. OU3NKO-XUMHUECKHE OCHOBHI ITpoIiecca.

52.I1pon3BOACTBO CUHTE3-Ta3a U3 PA3IMYHOIO YIIIEBOIOPOIHOTO CHIPbSL.

53. XTII nepBuuHO# IepepaboTKu HEPTKH HEPTH.

54.JlecTpyKTHUBHBIE IPOLIECCH TEPEPAOOTKU HEPTH.

55. TepMmuueckuit ¥ KaTaTUTUIECKUN KPEKUHT HEPTETIPOTYKTOB.

56. MeTozp! 3aIUThl aTMOC(EPBI OT OKCHJIOB a30Ta.

B) 3a1auu 1151 OLleHKHU c()OPMUPOBAHHOCTH JieMeHTOB komneTenun I[K-4
S7.Jlns mporecca CUHTE3a METaHOoJIa PacCYUTaTh 3HAUEHHWE ONTUMAJIBLHOW TeMIEpaTypbl
npu nasiernu 300 atv u crenenu npespauienus CO 0,2, ecnu:
E1 = 109000 &J[x/kmounb; Kor = 1,26:107, E2 = 155000 klx/kmois; Ko, = 1,42:10%,
Kunerndeckoe ypaBHeHHE OKHCIIEHUs [KMOIb/(M3*C)]:
0,25 0,25

P
U=KkIL.P Cco _ k.| —CH3OH

P
CH30H CO

58.Jlns mponecca mnapoBoil kKoHBepcun CO paccuMTaTh 3HAYEHHE ONTHUMAaIbHON
Temneparypsl npu AasineHuu 10 atm u crenenu npespamienust CO 0,5, ecnu:
Kunernueckoe ypaBHenue okucnenus U, [C-1]:
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05 05

PH,0 PH,
U=KiPco- o ~KaPeo, - P
H, H,0
E = 40000 xJIx/kmois; Ko =2,03-10°.
2486 3 021.10°
lgKy = ——+15651gT-0,066-10 T -——— 6,93
T T

59. Jlns mpomecca OKHCIEHHS JHUOKCHIA CEPbl PAcCUYUTaTh 3HAUYCHHE ONTHMAIbHOU
TeMIepaTypbl IPH JaBJICHHH 5 aT™ U CTETICHHU MpeBpalleHus quokcuaa ceps 0,8, eciu:
Kunernueckoe ypaBHenue okucnenus U, [C-1]:
Pso,
Kp-Py, P, °°
p- so, "o

2
E1= 59900 x/]x/momns, k01=0.222
lg K, =4905/T — 4,6455

U=k-Pg -1

60. CocTaBuTh MaTepHaIbHBIN OaTaHC IEPUOUUECKOTO PEAKTOPA IS TTOITydeHHUS
TUAPOKCHAA KOoOallbTa. YpaBHEHUE peaKkluu

Co(NO3),+2NH,OH=C0(OH),+2NH4NO3

HuTtpar kobanbTa moctymaer B peakTop B BU€ BOAHOTO pacTBopa B koiuuectse 0,5 M,
maccoBas 1051 CO(NO3), paBha 0,2.

AMMuUayHas Bojia MOCTYTAaeT B PeaKTOp B BHJI€ BOJAHOIO PacTBOPA, MaccoBast OIS
NH4OH pagna 0,25;

KoaddunmenT n3dpITka aMMUa4HOM BOJIbI cocTaBisieT 1,25.

HuTtpar kobanbra npeBpaiiaercsi HoJIHOCTHIO.

61. CocTaBUTh MaTepHaIbHBIN U TEIUIOBON OanaHC KOJOHHBI CHHTE3a METAHOJIA HA
YacOBYIO MTPOU3BOIUTEIEHOCTD TIO CIEAYIOIMIMM UCXOIHBIM JaHHBIM:

-Bce rasel cuntaTh uieanbHbIMU;

-IIpousBoANTENBHOCTD 110 MeTaHOJy cocTasisieT 2000 M/

-CocTaB KOHE4YHOI Mecu cmecu (00BEMHBIE oK) Bogopo] — 0,70, MOHOOKCHT
yraepona - 0,14, meranon - 0,04, MeTaH - OCTaJbHOE;

-CocraB ucxomHoi cmecu (00BEMHBIE TOJH): metan — 0,09, ocTaapHOE — METaHOII,
BOJIOPOJI, MOHOOKCH/T yIJIepoJia

-TeMIIePaTYPHBIN PEKUM aInadaTHUECKUN;

-Temnieparypa Ha Bxojie B peaktop 260°C;

-[I0TEPH TEIUIOTHI B OKPYXKAIOILIYIO cpeny -2% OT TEIIOThI, BBOAUMOM B KOJIOHHY
CHHTE3a C HCXOJHBIMH peareHTaMu.

62. CocTaBUTh MaTepHaJIbHBINA U TEIJIOBOI OaslaHC KOHBEPTOpA MPUPOIHOrO ra3a Ha
YaCOBYIO IO CIETYIOIIUM HCXOJHBIM TaHHBIM:

Bce rasel cuntarh uaeanbHBIMUY;

Pacxox ucxomaoi razosou cmecu 67000 M3/q;

CooTHo1IeHNE TPUPOIHBIN ra3: BoAsHOM nap 1:3;

CocraB npupoHoro ra3 (00séMHubIe 10M): Metan - 0,90, octaapHOE — a30T;

Crenenb npepamieHus Metana — 0,93.

-TeMIIEpaTypHBIN PEKUM MOTUTEpMUUecKui, koMmreHcupyetcs 80% temnoBoro 3ddexra
peaxiuu

-Temnieparypa Ha Bxoje B peaktop 900°C;

-[I0TEPH TEIUIOTHI B OKPYXAIOILYI0 cpeny -3% OT TeIIOThI, BBOAUMOM B KOHBEPTOP C
WCXOJHBIMU peareHTaMH.
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63 PaccunTarh paBHOBECHYIO CTENEHb MPEBPAICHUS MPU MMPOBEICHUU PEAKIIMU CHHTE3a
METaHOoJIa MPH CIEAYIOIUX UCXOIHBIX JaHHbIX:

-3aBUCUMOCTh KOHCTaHTHI PABHOBECHS OT TEMIIEPATYPHI:
lgKp=3886/T-8,142*Ig(T)+2,47*107°*T-0,27*10°*T%-0,014*10°/T?+10,826

-COCTaB UCXOAHOM cMecu (MOJIBHBIE 10JIM): MOHOOKcHA yraepona — 0,2, Bogopon — 0,52,
Meranoxa — 0,01, ocranpHOE — METaH.

-reMneparypa 550°C, naBnenue 30 Mlla.

64. PaccunTath CKOPOCTh KOHBEPCHH MOHOOKCHIA YTIIEPOa BOISTHBIM ITAPOM.

Kunernyeckoe ypaBHeHue:

U=K,*P*(ZCO-ZCO,*ZH,/(ZH,0*Kp)) (MoxsCO/M>*c)

3aBUCHUMOCTh KOHCTAHTBI CKOPOCTHU IPSIMOM peakiuu OT TEMIEPATyphI:

K+=(9000/22,4)*exp((40000/8,31)*(1/498-1/T))

3aBUCHUMOCTh KOHCTAHTBI PAaBHOBECHSI OT TEMIIEPATYPBhI:

lgKp=2485.5/T + 1.565-Ig(T) — 0.066:103T — 0.207-10°/T? - 6.946

Hcxomauslii coctaB (MOJBHBIE JOTH): MOHOOKCH yriepona 0,15,

BojsiHOM map 0,5, Bogopoxa 0,1, muokcun yraepoaa 0,05, octaibHOE — a30T.

-Temnieparypa 500°C, naBnenue 0,1 Mlla, crenens npespamenus CO 0,5.

65.CocTaBUTh TEIIOBOM OaylaHC MpOIecca YIIICKUCIOTHOW KOHBEPCHH TIPUPOTHOTO ra3a
B HU30TEPMUYECKOM TEMIEPATYpPHOM pEXHME C HCIOJIb30BAaHUEM MPOTPAMMHOIO IaKeTa
IVTANtermo, ecau:
Pacxon npuponnoro raza Ha ycranoky 10000000 M3/roz[
Temmnepatypa B peakrope —900°C
CocraB npupoiHoro rasa (MosibHbIe 40JH): MeTaH 0,86, atan 0,04, mponan 0,01, ocTanpHOE a30T
CoOOTHOIIIEHHE MPUPOIHBIN Tra3-yrIeKucblid raz=1:1

66. CocTaBuTh TEIUIOBOI OallaHC Ipoliecca MapualbHOTO OKUCICHHS IPUPOTHOTO ra3a
B HU30TCPMUYCCKOM TEMIIEPATYpPHOM PEXKHME C HCIOIH30BAaHUEM IPOTPAMMHOIO TaKeTa
IVTANtermo, eciu:
Pacxo1 IpupoIHOTo rasa Ha yeraHoBKy 5000000 m%/rox
Temneparypa B peaktope —1000°C
CocraB npupoHoro ra3a (MosbHbie 10au): meTaH 0,86, stan 0,04, nmponan 0,01, ocTanbHOE a30T
CooTHoOIIIeHHE TPUPOIHBIN ra3-Bo3ayx=23:1

67. CocraBuTh TEIUIOBOW OallaHC TpoIecca IMapoBOW KOHBEPCHH MPUPOIHOTO B
M30TEPMUYECKOM TEMIIEPaTYpHOM pEXKHME C HCIOJb30BaHUEM MPOrPaMMHOTO TaKeTa
IVTANtermo, ecau:
Pacxon npupoaHoro rasza Ha ycraHoBky 3000000 M/rox
Temmeparypa B peaktope —900°C
CocraB npupoHoro rasa (MoabHbIe A0H): MeTaH 0,86, atan 0,04, mponan 0,01, octanbHOE a30T
CooTHo11eHre TPUPOIHBIN ra3-BoAsHOM nap=1:3

K sk3ameHy nomyckaroTCsi CTY/AEHTHI, BBIMOJIHUBIINE BCE (OPMBI TEKYILIETO KOHTPOJIS.
IIpu cnade sKk3aMeHa CTYAEHT IIOIy4aeT ABa BOIPOCA U3 IIEPEYHs, IPUBEICHHOIO BBILIIE.
Bpemst noaroToBKy CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

4. MeToanuyeckne MaTepuajbl JJIs ONpeJesieHUs] MPoUeAyp OLEHHBAHUSI 3HAHMIM,
YMEHHH, HaBBIKOB M (WJIHM) ONbITA [eSTeJIbHOCTH, XAPAaKTEePU3YIOIUHUX JTAMbI
(popMupoBanus KoMmneTeH M.

IIpoMexyTouHas arrecTanusi IO JUCUUIUIMHE MPOBOAUTCS B COOTBETCTBHM C
TpeboBanusiMu «llonoxxenust o ¢opmax, MEPUOJUYHOCTH U TMOPSAJKE IMPOBEACHHUS TEKYILIETO
KOHTPOJISI YCIIEBAEMOCTH M NMPOMEXYTOUHOM arTectanuu odydatommxcs» ( [Ipuka3 pekropa ot
12.12.2014 Ne 463) u CTO CII6I' TU(TY) 016-2015. KC YK]IB. [Topsimok mpoBeneHHs 3a4€TOB
Y DK3aMEHOB.
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