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1 IlepeyeHb IIAHMPYEMBIX Ppe3y/IbTATOB 0GYYEHHUA MO JUCHUIIMHE, COOTHECEHHBIX C
IVIAHMPYEMbIMHM pe3yJibTaTaMU 0CBOEHHsI 06pa30BaTe/IbHOM NPOrpaMMbl

B pe3ynbrate ocBoeHUs 00pa30BaTeIbHOM MPOrpaMMbl OakamaBprara 00yJaroHiics JOKEeH
OBJIJICTh CJCIYIONIMMH Pe3yJIbTaTaMy 00yUIEHHS 10 AUCIUTLIMHE:

Ko n Haumeno-

Ko n nHaumenoBanue

BaHe UHAMKATOpa [Tnanupyemble pe3yabTaTbl 00y4eHUs
JOCTHKEHUS KOMIIE- (eckpunTOopsl)
KOMIIETEHIINH
TEHLIUU
MK-3 IIK-3.1 3HaTh:
CriocoOHOCTb pa3- | 3HaeT TEXHOJIOTHH OCHOBHBIE ITPOLIECCHI TEXHOJIOTUHU epepaboTKu He(PTH
pabaTbiBaTh M CO- | mepepaboTKu HeTH (3H-1);
BEpLIEHCTBOBATh YMmern:

TCXHOJIOTHH IIPO-
HU3BOACTBA IIPO-

pa3pabarhiBaTh TEXHOJIOTHYCCKHAE CXEMBI ITPOIIECCOB TIe-
pepabotku HedtH (V-1);

JYKLIIAHA Biaagern:
HaBBIKaMH Pa3pa0dOTKH HOBBIX TEXHOJIOIHYECKUX MPOIIEC-
coB niepepabotku HepTu (H-1).

IIK-3 IIK-3.2 3HaTh:

CrocoOHOCTh pa3-
pabarbiBaTh M CO-

Texauueckue Tpedo-
BaHWUsl, IPEIbSIBIIsIC-

(U3HKO-XMMUYECKHE TOKA3aTeIM ChIPhs, MATCPUAIOB U
rotoBoii poaykiuu (3H-2);

BEPILIEHCTBOBATh MBI€ K CBIPbIO, MaTe- | YMeTh:

TEXHOJIOTUM TPO- | pyuanam, rOTOBOH noJ0upaTh ChIpbe U MaTepHajbl B COOTBETCTBUM C TEXHU-

WU3BOJACTBA  IIPO- | MPOAYKIIMH. yeckuMu TpedoBanusamu (Y-2);

JYKLIIUU Biaagern:
HaBbIKaMU KOHTPOJIS 32 COOII0ICHUEM TEXHUUECKUX Tpe-
O0BaHMI, IPEIBABIAEMBIX K CBIPbIO, MaTepUaliaM 1 roTo-
Boii poaykiuu (H-2).

MK-3 MK-3.4 3HaTh:

CrniocobHOCTh pa3-
pabatbIBaTh U CO-

Pa3zpaboTka TexHOIO-
THYECKON CXEMBI

npaBuiia pa3paboTKH TeXHOIorn4eckoi cxemsl (3H-4);
YMerh:

BEPILIEHCTBOBATh BHOCUTH U3MEHEHHUSI B TEXHOJIOTUYECKUE CXEMBbI JNEHCTBY-

TEXHOJIOTHUH  TPO- forux npou3BoacTs (Y-4);

U3BOJCTBA  TIPO- Baaners:

TYKITAH HaBBIKaMHU PabOTHI CO CIIEIUATH3UPOBAHHBIM TPOTPAMHBIM
obecrieueHreM TIpU pa3pabOTKE TEXHOJOTUUECKHX CXEM
(H-4).

MK-3 IIK-3.5 3HaTh:

CnocobHOCTh pa3-
pabaTbIBaTh U CO-

BEPIICHCTBOBATH
TEXHOJIOTUH  TIPO-
W3BOJICTBA  TIPO-
JYKIUK

Pa3pabotka TexHoOIO-
TMYECKUX  I[POEKTOB
MIPOU3BOJCTBA HOBOU
MPOIYKIINH

HOMEHKJIATYpY TOBApHOW TPOIYKIIMW M HAINpaBICHUS €€
pactmpenus (3H-5);

Ymern:

aHAJIM3UPOBATh UCXOAHBIE JAaHHBIE JJIs pa3paboTKU Mpo-
M3BOICTBA HOBOM mpoaykiuu (Y-5);

Baanern:

HaBBIKAMH Pa3pabOTKU TEXHOIOTHYeCcKuX mpoektoB (H-5).




2 MecTO AUMCHUILIMHBI B CTPYKType 06pa3oBaTe/IbHOM NPOrpaMMbl

JucuumnuHa «XUMUs U TEXHOJIOTHS OCHOBHOTO OPIaHUYECKOT0 U HEPTEXUMUYECKOTO CHH-
T€3a» OTHOCUTCS K HAMPABJIECHHOCTH MOATOTOBKU «XHMMHYECKasi TEXHOJIOTUSI OCHOBHOTO OpraHuye-
CKOT'0 CHHTE3a» M sABJIsCTCA AucuuIumHoi mo Beibopy (b1.B.JIB.01.01),u3y4aercs Ha 3 u 4 xypcax.
B meTtoamdeckoM MaHe AMCIMILIAHA OMMUPACTCS HA AJIEMEHTHI KOMIIETCHIIUH, cHOpMHUpPO-
BaHHBIC NP U3YYEHUU AUCUMILIUH «OO01as 1 HeopraHudeckass XumMus», «Oprannyeckas XUMHUs,

«Dusnueckas xumusy, «O0mas XuMu4IecKast TEXHOJIOTHsI», «[Iporieccel u anmaparsi.

HOJ'Iy‘leHHBIC B IIpOHECCC U3YUCHUA NUCHUIIIINHBI «XHUMHS ¥ TEXHOJIOTHS OCHOBHOI'O opra-
HHUYCCKOI'o U He(i)TeXI/IMI/I‘-IeCKOI‘O CHUHTEC3a», YMCHHA U HABLIKU MOT'YT OBITh MCIOJIE30BaHbI B Hay4-
HO'HCCHCHOB&TCHBCKOﬁ pa60Te 06yqa101ueroc;l " IIpU BBIIIOJIHCHUH BBIHYCKHOﬁ KBaJ'II/I(i)I/IKaHI/IOH-

HOU pabOTHI.

3 O0beM AUCHUILINHDI
Tabnuua 2

Bun yuebHoi paboTbl

Bcero, akameMu4ecKux 9acoB

KII , 3auer, sx3ameH)

sk3ameH (9)

Ha (18)

3 kypc 4xypc UTOrIo

OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 10/360 16/576 26/936
(3a4eTHBIX eAUHULY aKaJIeMUYECKUX YacOB)
KonTakTHasi padora ¢ npenoaaBarejieM: 28 46 74
3aHATHUS JEKIIMOHHOTO THIA 16 10 26
3aHATUSL CEMUHAPCKOIO TUIIA, B T.4. 12 32 44
nabopartopHbie paboThI (B TOM YUCIIE NPAKTU- | 24(22) 24(22)
gecKas MOJrOTOBKA)
MPaKTUYECKHE 3aHATUSA (B TOM YHUCIIE MpaK-
TUYECKasi TOJITOTOBKA) 12(6) 8(4) 20(10)

KypCOBO€ NMPOEKTUPOBAHUE _ 4 4

KCP _ _ _
JPYTUE BUIbI KOHTAKTHON paOOThI _ _ _
CamocrosiTesibHas padora 323 512 835
®opma texkymero koutpoJs (Kp, pedepar,
PT'P, scce) 3 Kp 6 Kp 9 Kp
®opma npome:xyTouHoii arrecrauuu (KP, 2 KP, 2 sk3ame- | 2 KP, 3 ok-

3ameHa (27)




4 CoaepKaHue AMCUHUILIMHBI
4.1 Pazgensl nUCUUNIUHBIN BUABI 3aHATUN B 1 cemecTpe 3 Kypca
Tabnuna 3
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1 | OcHOBHbIE COOTHOLIEHUS TEPMOJUHAMUYE- 2 - - 10 | IIK-3 | IIK-
CKUX (YHKIIHIA. 3.2
2 | Tounsliin npuOIMKEHHBIAPACYET TETIIOBO- 2 - - 10 | IIK-3 | IIK-
ro apdekra peakuuu u SHEeprun [ noo6Ca. 3.2
3 | Pacuer koHCTaHTBI paBHOBECHS 1 paBHO- 2 - - 10 | IIK-3 | IIK-
BECHOI'0 COCTaBa UCAIbHON U peaIbHOM 3.2
CUCTEMBbI
4.1.1 3aHATHSI IEKIIUOHHOTO THIIA
Tabnuua 4
Ne
O60newMm, | Unnosanu-
pazaena HaunmeHnoBanue Tembl
aKas. OHHas
JUCLH- U KpaTKO€ COJIEP>KaHNE 3aHATUS
Yachl dbopma
TUTHHBI

1 [TepBoe n BTOpOE Hayasla TEPMOJMHAMUKHU. Y paBHEHUSI SHEPTUU 2  |Cnaiin-
I'enbmronbeia u I'n60ca. dyHnaMeHTanbHOE ypaBHEHUE XUMUYeE- NPE3CHTAINH
ckoro mnporecca I'n6oca. Csizb TEpPMOIMHAMUYECKUX (PYHKIUH
MEX1y COOOH.

2 3axoH ['ecca. Tennotsl cropanus u oOpa3oBaHUsI OPraHUUYECKUX 2  |Cnaiin-
BemecTB. Pacyér TenaoBbIX 3HEKTOB XMMUYECKON peakIuu U Be- HpE3CHTALNN
IECTB 0 NpUOIKEHHBIMMETOIaM. Pacuér sHTponuu opranuue-

CKHUX BEIIECTB M PEaKIMii MO0 TEPMOIMHAMUYECKIM TabIUIIaM JaH-
HBIX W IPUOJIMHKEHHBIMU METOJIAMH.

3 VYpaBHEeHME U30TEPMBI XUMUYECKOM peakinu. CTaHnapTHasI KOH- 2  |Cnaiin-
cTaHTa paBHoBecus. JlerydecTb (QyrUTUBHOCTD) U aKTUBHOCTD Be- NPE3EHTALUH
mecTBa. MarepuainbHblil 0amaHC MPOCTHIX 110 CTEXHMOMETPHH Peak-
nui. Pacuér paBHOBECHOIO COCTaBa PEAKIIMOHHON CMECH UJEalb-

HBIX CHCTEM.
4.1.2 CamocTosTenbHas paboTa oOydaromuxcs
Tab6muna 5
Ne
O0newM,
pazzneina IlepeueHs BOpocoB JyIsl aKa dopma KOH-
JUCLIH- CaMOCTOSITEIILHOT'O U3yUCHHUSI qacm. TpoJIs
TUTMHBI
1,2 OCHOBHBIE COOTHOIICHHS TEPMOTUHAMUYCCKUX (DYHKITHI 10 YcTHBIIT
OIpocC

1,2 Pacuet TeroBoro adexra, suTporuu u sHeprun [ mooea. 10 YcrHbIi

3aBUCHUMOCTb TEINIOEMKOCTH OT TEMIEPATYPHI. OIpocC




Ne
O0BeM,
paszznena [lepeuens BOIpoOCOB 1Jist aKa ®dopma KOH-
JUCLH- CaMOCTOATENILHOT'O U3y4YEHUs qacm. TPOJIA
TUTUHBI
3 Pacuer KOHCTaHT paBHOBECHUS U PABHOBECHBIX COCTaBOB. 10 YcrHbii
onpoc
4.2 Pa3genbl TUCUUIIJINHBI U BUABI 3aHATHN BO2 ceMecTpe 3 Kypca
Tabauia 6
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O = . o] —
I pazzena AUCHUIUIMHBI 2 S E = S = SR= g =
SECY 3| = ® & o
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4 | 'OMOT€HHO-KATAIMTUYECKUE PEAKITII 3 4 100 | IIK- | ITK-3.1,
3 I1K-3.2
5 | 'ereporeHHO-KaTaTUTHYECKUE PEAKITUN 3 4 100 | IIK- | ITK-3.1,
3 I1K-3.4
6 | [ToHarne 0 XUMHKO-TEXHOJIOTHYECKOM 4 4 93 IIK- | IIK-3.1,
rpoliecce 3 T1IK-3.4
4.2.1 3aHATUS JESKIIMOHHOTO THUIIA
Tabnuma 7
No
O60neMm, | Unnosanu-
pazaena HanmenoBanue TeMbl
aKaJ. OHHas
JUCLIH- U KpaTKOE€ COAEpKaHUE 3aHATHUS
4achl dbopma
TUTUHBI
4 Karanu3, ocHOBHbIE TOHATHSA U OOIIME 3aKOHOMEPHOCTH KaTallu- 3  |Cnaiin-
Tuyeckux peakuuit. Kimaccuduxaims romoreHHO-KaTaTuTHYECKUX HpE3CHTANNN
peakuuii. JlocToMHCTBa M HETOCTATKX TOMOTE€HHOI'O KaTain3a.
AptokaTtann3.KHuCIoTHBINM 1 OCHOBHOM KaTaJu3.
5 OO0mass XapakTepHCTUKa TeTepOreHHO-KaTamuTHdeckux peak-| 3 |Crmaiin-
uit.O0MacT MPOTEKAHUS T'eTePOreHHO-KaTaJIUTHUYECKUX peak- Ipe3eHTALNN
i, ux npusHaku.BaemHenuddy3nonHas u BHyTpuIupy3HoH-
Hast 00JIaCTH PeaKIMii B TETEPOTeHHOM KaTaJln3e. .
6 IToHsATHEO XMMHUKO-TEXHOJOTMYECKOM CHCTEME, XUMHUYECKON TeX- 4 Crnaiin-
Hoslorud. OCHOBHBIE IIOKA3aTENH, XapaKTEPHU3YIOIINE XUMHUYeE- HpE3CHTANNN
ckuil nponecc. CTpyKTypa XUMHUYECKOTO MPOU3BOJICTBA.

4.2.2 TlpakTuueckue 3aHATUS

Ta0muma 8
Ne
O0pemMm, | Munosa-

paszena HaumenoBanue Tembl

aKa. LMOHHAs
JTUCLU- Y KpaTKOE COACPKAHNE 3aHATHUS

qachl dopma
TUJTUHBI

8




Ne
O60neM, | Munosa-
paszaena HaumenoBanue Tembl
aKaj. | IMOHHAs
JACIIN- U KPaTKOE COJICPIKAHUE 3aHSATHSI
9achl dbopma
TUTHHBI
4 ["OMOTeHHBIC KaTAIMTHYECKUE MTPOIECCHI 4 Tpenunr
9) I'eTeporeHHble KaTaJIUTUYECKUE MPOLECCHI 4 TpeHuHr
6 CocraBieHre MaTepHaIbHOTrO Oasanca XUMHYECKOTO TpoIiecca. 4 Tpenunr
Pacuer kOHBepCHUH, CEJICKTUBHOCTH U BBIXOJIa ITPOYKTOB.
4.2.3 CamocrosTenbpHas paboTa oOydamuuxcs
Tabauma 9
Ne
O0BeM,
paszzuena [lepedyeHpb BOPOCOB IS aKa dopma
JTUCIIH- CaMOCTOSITEIILHOTO U3YUCHUS qacm. KOHTPOJIS
TUTHBI
4 ['OMOTeHHBII METaJTIOKOMIUIEKCHBIA KaTaiu3 B MpoMbIiieHHo-| 100 Y CTHBIH
CTH OIIpoC
5 ['eTeporeHHble KaTaau3aToOpbl B MPOMbIIUIEHHOCTH. [lomyueHue 100 Y CTHBIH
Y TIPUMCHEHHUE. OIIpoC
6 @OpakioHHBIH cocTaB HedTU. PpakKIMOHUPOBAHUE MOMYTHOTO 93 YcTHBIT
HE(TSAHOTO Ta3a U ra30BOr0 KOHACHCATA C MOJTYyYCHHUEM WHIHBU- orpoc
JIyaJIbHBIX YTJIEBOJIOPOJIOB

4.2.4 Tlpumepsl 3a7a4 1715 BHIIOJTHEHUST KOHTPOJIBHBIX padoT BO2 ceMecTpe 3 Kypca

B peaxmop pugopmunea nenpepwigno nooarom 2-memuncenman ¢ pacxooom 100 xe/u u
memnepamypou 150°C. B pezynomame peaxyuu npu memnepamype 500°C obpazyiomcs o-
kcunon u smunoenson. Kousepcus no coipvro 90%, cenekmugHocms 00pazosanusi 0-Kcuiona
80%. Cocmasumes mamepuanvHulii 6ananc npoyecca. Paccuumamo munumanvbHoe Konuuecmeo
menaa (6 kBm), Heo6x00umo20 013 ocywecmanenus pugopmurea 2-memuicenmana

4.3 Pa3nmenbl MUCIUNIIMHBI U BUIBI 3aHATUIH B 1 cemecTpe 4 kKypca
Tab6muna 10

| 3aHsTHS Cce- . | :
= 8 o o
= MHHapCKOI'o o o 5
o [t 3 =
= THIIA, s = =
g 3 2 | s S
£ 2| aKajgem.yacel | w E| o =
Ne s = S 8| X =
Haumenosanue = ) LR R Rl e sl @~
paznena JUCUUIUINHBI 5 g a | & £ = = 5 = 5
1 SES oE S8 E w23 >
w eS|l Eol EES ST o o
= R S\Q| B ol 5 S =
= &Sl 28| 2 = =
= g = 8 E E| 3 2. g
T % O = o < o o
[3+] = O
) = = 8 O Sl S
7 | TexHomoruu MpoIecCcoOB KOHAEHCAINH, JIe- 3 4 3 95 [IK- | TIK-
TUpaTau 3 35
8 | TexHONOTHH TTPOIIECCOB Pa3JICIICHUS TTPO- 3 4 3 95 | IIK- | IIK-
JYKTOB OPraHMYECKOro U He(hTeXUMUYeCKO- 3 3.5
T'0 CHHTE3a.
9 | TexHOMOTHH MTPOLIECCOB ITEPUPUKAITUU 4 4 2 93 | IIK- | IIK-
3 3.5

4.3.1 3agaTud TEKIIHOHHOTO THIIA
Taomuma 11




Ne
O0beM,
paszznena HaumenoBanue TeMsl AKAL WNunoBarmonHas
JTUCITH- U KpaTKoe CoJIep KaHue 3aHsATUS qachl dbopma
TUTHBI
7 TexHonornu MpoLeccoB KOHACHCAINH, JeTUpaTaIUH. 3 Crnaiin-npe3eHraruy,
TexHoJIOrHYeCKe 0COOCHHOCTH BEICHUS MPOLIecca.
8 TexHonoruu MpoLeccoB pasieleHus MPoyKTOB Opra- 3 Crnaiin-npe3eHraruy,
HUYECKOT0 U HEPTEXMMHUIECKOTO CHHTE3a.
9 TexHonoruu npoueccos drepuuKaUm, TUApaTaIIH 4 Crnaiin-npe3eHTaruy,
4.3.2 JlabopaTopHBIC 3aHATHS
Tabmuna 12
Ne O6mbewm,
pasznena HaumeHnoBanue TeMbl
akan. | Ilpumeuanue
JTACLIN- U KPaTKOE COACpKaHUE 3aHATHUS qackl
TUJTHHBI
7 OKCHUITPONIUIMPOBAHUE H3OIPOIUIOBOIO CIIUPTA, MOHOATAHO- 4 Pa6ora B
JaMUHA, TUITAHOJIAMHUHA, TUMETUIITaHOJIaAMUHA. rpynmnax
8  |[lomydeHue CIOXKHBIX 2PUPOB KapOOHOBBIX KucioT. [lepeare- 4 PaGora B
puduKanys, NoJy4yeHue rIuIepruHa. rpynmnax
9 [Tonyuyenue ocHoBanusi Mannuxa. Konnmencauusi austaHosa- 4 Pabota B
MuHa ¢ Gopmanbaerunom. Kongencanus ankuidenona ¢ dop- rpynmnax
MaJIbJETUIOM.
4.3.3 IlpakTudeckue 3aHITHS
Tab6mumna 13
No
Oo60nemM, | Munosa-
paznena HaumeHnoBanue Tembl
akaj. [IUOHHAS
JUCLU- U KpaTKoe COJIep KaHue 3aHATHUS
ULHEL qachl ¢dbopma
7 TexHoMOrMYeCKrue CXeMbI MPOIIECCOB KOHACHCAIIUH, IeTHApaTa- 3 Tpenunr
1y, MaTepHualbHbIA U TETUIOBOM OalaHC TEXHOJIOTHYECKOTO
mpolecca.
8 TexHonornyeckue cxembl MPOLECCOB pa3JeNeHUs IMPOIYKTOB 3 TpeHuHr
OPTaHMYECKOT0 M HePTEXUMUIECKOTO CHHTE3A.
9 TexHoMoTUYeCKHe CXEeMBI IIPOIECCOB ATEPUPUKAIINH, THApPATA- 2 TpeHuHT
1y, MaTtepranbHBIi U TEIIOBOM OaJIaHCHI.
4.3.4 CamocrosTenbHas paboTa oOydaromuxcs
Tabmuna 14
Ne OOnemMm,
paszena IIepeuens BOIIPOCOB Ist aKaL. dopma
TUCIIH- CaMOCTOSATEIILHOTO U3yUEHUS qacy | KOHTPOIS
TUTUHBI
7 TexHOJIOTMH TIPOIECCOB KOHACHCANWHU, Jeruaparanmuu. TexHo-| 95 VcTHbIH
JIOTHYECKUE OCOOCHHOCTHU BE/IEHUS MpoLecca. orpoc
8 TexHoMOTUM TIPOIIECCOB pa3JeNeHus MPOIYyKTOB opraHudeckoro| 95 VCTHBIH
1 He(PTEXUMHUUYECKOTO CUHTE3a. OnpocC
9 TexHonornu npoueccoB dTepupUKANM, THAPATALUN 93 YerHbli
orpoc
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4.4 Paznmensl IMCHUNIMHBI U BUJBI 3aHATUN BO2 cemecTpe 4 Kypca

Tabmuua 15
<& BaHsATHs Ce- . = =
= < = o
= MHHAPCKOTO g5 = o
]
o THIIA, 'S = S
= a = =
$ = | aKanaem. 9achl w B S S
Ne T 2 = s 2 o =
o HaumenoBanue g 5| 2 55 2 5 f) B
. 2 O . —
aszela TUCLUIIINHBL g3 5| = = S 3 2
0 pasn Aunci 2| g FE x| ES g =
2l O x| 2o S| 8= 5 o
B < = O o, 0 K ©C « = >
= S O s T R S a o
= g3l g | 3 = =
& & = B p=
=] O 2 E 2 o,
= S |25 |& | B |3
) o E s | o
10 | TexHomorn4yeckue cxeMbl (PpaKIIMOHUPOBA- 4 75 | 1IK-3 | IIK-
HUSI CJIOKHBIX YIJIEBOJOPOAHBIX CMecei 3.5
11 | TexHosoruu BbIAEIEHUS] UHIUBUIYATbHBIX 4 75 | IIK-3 | [IK-
apOMaTUYECKUX YIIIEBOJOPOJOB U3 cMecer 3.5
12 | TexHOMOTHUS SKCTPAKTUBHOMN PEKTH(PHUKAIINN 4 79 | IIK-3 | [IK-
3.5
4.4.1 JlabopaTOpHble 3aHATUA
Tabnuua 16
Ne
O0nem,
paszznena HaumenoBaHue TeMsl
akan. |IIpumeuanue
JTVICTIN- Y KpPaTKOE CO/IEepKaHHe 3aHATHS qach
TUIMHBI
10 |TexHomormueckue CXeMbl (PPaKIMOHUPOBAHUS CIOXKHBIX YIie- 4 VYcrHbIi
BOJIOPOJIHBIX CMECEMN OIpoC
11 |TexHONOTHH BBIIEICHUS WHIUBUAYAIBHBIX apOMaTHYECKHX YT- 4 VCTHBII
JIEBOJIOPOJIOB U3 CMECEN OIpoc
12 |MaccooOMeHHbIE yCTpOWCTBA B TpoIeccax PeKTH(HUKAINU Op- 4 Tpenunr
raHWYeCKUX BelecTB. Tapenpyarele U HACAA0UYHbIE KOJIOHHBI.
4.4.2 CamocTosiTe/IbHasA paboTa 06ydyawIUXCs
Tabmuma 17
Ne
paszaena [Tepeuens BOITpOCOB AJIst O6pewm, ®dopma
JHMCLU- CaMOCTOSITENIbHOTO U3YyUEHUS aKaJ. 4achl | KOHTPOJIA
TUTHHBI
10 Kpucrannuzamus, s5KCTpakTUBHAA U aJTyKTUBHAsI KPUCTAJIIU- 75 VCTHBIH
3anus orpoc
11 Huddysus gepes memOpanbl 1 TepMoaudPy3ust 75 VYcTHbIH
orpoc
12 TexHOo0rHUs SKCTPAKTUBHON PEKTU(UKAILIUH 79 VCTHBIH
orpoc

4.4.311pumMepsl 3a7a4 A BHINOJHEHUS KOHTPOJbHBIX paboT Ha 4 Kypce

Tonyuenue uzonponuno8oeo cnupma u3 NPonuiIeHa 6edym 8 aouadbamuyecKkom peaKxmope
npu oasrenuu 0,5MIla. Coipve nooarom 6 peaxmop npu memnepamype 150°C. [{na npogedenus
peaxkyuu 351U NPONAH-NPoOnULeHo8yo paxkyuio ¢ codepaicanuem nponuiena 85% monw, cme-
Wany ¢ 800AHbLIM NAPOM U NOJYUEHHYIO CMeCb NO0anu & peakmop ¢ pacxooom 440 m3/u4 npu
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T=150°C u oasnenuu 0,5MIla. MonvHoe coomnowenue gooa/nponuner paeuwo 5/1. Ilpoyecc
nposoosm 00 docmudiceHus pasnosecus. Koncmanmy pasnosecus npunams pasnoti 25. Onpede-
JIUMb PABHOBECHBIU COCMAS U MEMNEPAMYPY PEAKYUOHHOU MACCHL HA 8bIX0OO0€ U3 PeaKmopa.

Hcnonv3zys pecypewt npoepammuozo komniexca MicrosoftVisio, napucosams mexuonozu-
YecKylo cxemy Npou3so0Cmed U30NponuI08020 CRupma cuopamayueli nponuieHa u 0ams Kpam-
KOe OnucaHue mexHoi02U4ecKol cxembl.

5IlepeyeHb y4e6HO-METOAUYECKOT0 06ecnedYeHHUs [Jis1 CAMOCTOATE/IbHOM PaGOThbI
06y4aoLIUXCs N0 AUCHUIIUHE

Meroauueckue yka3aHus sl 00y4aroIuXxcs 110 OPraHU3alul CaMOCTOSTEIbHOM paboThI
10 JMCUMILIMHE, BKJIIOYAs MEPEUYeHb TEM CaMOCTOSATEIbHON paboThl, (POPMBI TEKYIIETO0 KOH-
TPOJIS 110 TUCIMIIMHE U TPEOOBAHMS K MX BBIMOJHEHHIO pa3MEIICHbI B 3JICKTPOHHON HH(pOpMa-
MoHHO-o0pa3zoBatenbHol cpeae CIIOI TU(TY) Ha caiite: http://media.technolog.edu.ru

6q)0H,£[ OL€HOYHBIX CPEACTB AJId IPpOBEACHUA HpOMe)KYTOqHOﬁ aTTeCTaluu

CBoeBpeMEHHOE BBINOJIHEHUE 00YUYaIOIIUMCS MEPOIIPHUATUI TEKYILEro KOHTPOJIs M03BO-
JISI€T TPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIM YPOBEHD («YIOBIETBOPUTEILHO») OCBOCHMS IPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl qUCHMIUIMHBI CUUTAIOTCS JIOCTUTHYTBIMH, €CJIM JJISl BCEX 3JIEMEHTOB KOMIIe-
TEHLMHA IPEBbILIEH (JOCTUTHYT) OPOTOBbIM YPOBEHb OCBOESHHS KOMIIETEHIIMH Ha IaHHOM JTarle.

K cnaue sx3ameHa IOIYyCKAIOTCS CTYIEHTHI, BHIITOJHUBIINAE BCe (POPMBI TEKYIIETO KOH-
TpoJis (BBIMOJHUBIINE KOHTPOJIbHBIE PAOOTHI).

[TpomexxyTouHasi arTecTanus 1Mo JUCHUIUIMHE Ha 3 U 4 Kypcax MpoOBOAUTCS B (hopme K-
3aMEHOB U 3aIIUTHl ABYX KypcoBbIx pabor (KP). Dx3ameHsl mpeaycMaTpuBarOT BHIOOPOUHYIO
IIPOBEPKY OCBOEHUS NMPEAYCMOTPEHHBIX AIEMEHTOB KOMIETEHIIMM U KOMIUIEKTYETCS] TEOpeTHYe-
CKHMH BOIIPOCaMH.

[Ipu cnave sx3aMeHa, CTYACHT MOJIY4aeT JIBa BOIIPOCA U3 MEPEUHs BOIIPOCOB, BpeMsl MO/~
TOTOBKH CTYyJI€HTa K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

1. Ouucmra om ceprucmuix coeounenuii. Toukas ouucmka 2azoe om H,S. Ocywka 2azo8,
Xapaxkmepucmuka ocyuiumernet.

2. Ilaposas KoHeepcusi MEMaHa u e2o 20Mo10208 8 mpyouamvlx neuax, napoKUcIoOpoOHas
KoHeepcusa 6 waxmuwvlx annapamax. Cxema 08YXCMYNeHUamou KamaiumuyecKkol KOHEepCuu
memana. Hexamanumuueckas 6bicoOKOmemMnepamypHas KOH8epCusi.

Ha 4 kypce obyuaromuecs JOJIKHBI BBIMOIHUTD BE KYpPCOBbIE PaOOTHI.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasieH B [Ipunoxenun Ne 1
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7 Hepeqeﬂb y‘leﬁHLIX I/I3)Ial-[l/lifl, H606XOL[I/IMLIX AJIF OCBOCHUSA JUCHUIIJIHHBI

a) meyaTHble U3TAHUS:

1 Tlorexun, B.M. OCHOBBI T€OpUU XUMHUYECKUX MPOIIECCOB TEXHOJOTUU OPraHUYECKUX Be-
mIecTB U HedTenepepaboTKu: y4eOHUK Ui OakalaBpOB M MarucTpoOB MO HampaBieHUAM: '"Xu-
Muueckas TexHosorus" (0akanaBpsl), "Xumudeckas TexHonorus" (maructpol) / B. M. Ilotexun,
B. B. Ilorexun. - 3-e usn., ucnp. u pom. - CI16.; M; Kpacnonap: Jlaus, 2014. - 896 c. ISBN 978-
5-8114-1662-2.

2 JlebeneB, H.H. Xumusi u TE€XHOJOTHsSI OCHOBHOI'O OPTaHUYECKOTO U HEPTEXUMHUUECKO-
ro CHHTE3a: YYEOHMK JJIsi XUMUKO-TEeXHOJornueckux cmer. By30oB / H. H. JleGenes. - 4-e u3g.,
nepepab. u gom. - M.: Anbsac, 2013. - 592 c.: un.; ISBN 978-5-91872-035-6.

3 Tumodees, B.C. [IpyHIUIIBI TEXHOIOTHMH OCHOBHOTO OPTaHUYECKOTO U HE(PTEXUMHUECKOTO
cuHTe3a: YueOHoe mocodue JIsl By30B IO HAMPABJICHHUIO MOJTOTOBKY " XUMHYECKast TEXHOJIOTHS
u 6uotexnonorus" / B. C. Tumodees, JI. A. Cepadumos, A. B. Tumomenko. - 3-e u3f., nepe-
pab. u gorm. - M. : Bercr. mik., 2010. - 408 c.; ISBN 978-5-06-006067-6.

4 OcHoBuble mpoueccel HepTexumuu: CnpaBounuk / Pex. P. A. Meiiepc, nep. ¢ aHri. mojg
pen. U. A. T'ony6Gesoii. - CII6.: IIpodeccus, 2015. - 752 c.; ISBN 978-5-91884-070-2.

5 Kanyctun, B.M. TexHoa0TUs IPOU3BOJICTBA aBTOMOOMIIBHBIX OCH3UHOB: yueOHOE 1mocodue
JuTsi 6aKaJlaBpOB M MaruCTPOB BY30B, OOy4aromuxcs 1o crell. "XuMHudecKas TeXHOJIOTHS MPH-
POIHBIX dHEpProHOcUTeNe U yriaepoansix MarepuanoB" / B. M. Kamyctun. - M.: Xumus; M:
PI'Y nedrn u raza um. U. M. I'yGkuna, 2015. - 256 c.; ISBN 978-5-98109-106-3.

6 Hedrerazoseiii komruieke Poccun u nepBuuHas nepepabotka Hedtu / A. A. Taiine [u np.];
[[Tox pen. A. A. T'aiine]. - CI16: Xummznaar, 2016. - 448 ¢; ISBN 978-5-93808-260-1.

0) 3J1eKTPOHHBbIE YYeOHbIe U3IAHUA:

1 Kykypuna, O. C. TexHosnorus nepepaboTKH YriieBOJOPOJHOIO ChIPhs : yuyeOHoe mocodue /
O. C. Kykypuna, A. A. JlsnkoB. — CII6.: Jlans, 2020. — 168 c. — ISBN 978-5-8114-4241-6.
https://e.lanbook.com/book/133887Pexum noctyna: Pexxum qocTyma: o moAnmcke.

2 AppicranbekoBa, C. A. CoBpeMEHHBIE METO/IbI aHAIN3Aa JIETKOTO YTIIEBOJOPOIHOTO CHIPhS U
MPOAYKTOB ero nepepabotku : MmoHorpadus / C. A. Apsicran6ekoBa, M. C. Jlanuna, A. b. Bo-
netacknil. — CII6.: Jlans, 2020. — 340 c. — ISBN 978-5-8114-4394-9.
https://e.lanbook.com/book/139290.Pexum mocTyma: 1o MOIHCKe.

3 l'ony6esa, . A. I'azonepepabareiBaronue npeanpustus Poccun : Mmonorpadus / 1. A. T'o-
ny6eBa, M. B. Memepun, E. B. Ponuna ; moa pegakiueit A. JI. Jlanunyca. — 2-€ u3n., crep. —
CIIO6 : JTanb, 2021. — 456 ¢. — ISBN 978-5-8114-7172-0. https://e.lanbook.com/book/156409.
Pexum noctyna: mo noamnucke.

4 Cubapos, /1. A. Katanus, karamuTH4ecKue MPoIecChl U PEakTopHl : yueOHoe mocoowue / [.
A. Cubapos, JI. A. CmupHoBa. — 2-¢ u3., crep. — CII6.: Jlans, 2021. — 200 c. — ISBN 978-
5-8114-2158-9. https://e.lanbook.com/book/169060.Pexwum mocTyma: mo monucKe.

5 Cmurt, B. A. OcHOBBI COBpPEMEHHOI'O OPraHMYECKOro CHHTE3a : yueOHoe nmocodue / B. A.
Cwmur, A. JI. lnneman. — 5-e uzn. — M.: Jlabopartopus 3uanunii, 2020. — 753 c¢. — ISBN 978-
5-00101-761-5. https://e.lanbook.com/book/135517. Pexxum gocTyma: mo mojamnucke.

6 Mocksuues, H0.A. TeopeTnueckiie OCHOBBI XHMUYECKOI TEXHOJIOTHH: YIeOHOe TToco0me/
FO.A. Mocksuues, A.K. I'puropuues, O.C. [TaBnos. — 4-¢ u3n., crep. — CI16.: Jlans, 2020. - 272
c. ISBN 978-5-8114-4983-5 ( https://e.lanbook.com/book/130185. Pexwum gocTyma: 1mo moammc-
Ke.
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8 llepeyeHb pecypcoB MHPOPMaAILMOHHO-TEI€eKOMMYHUKALMOHHOM ceTu «UHTEP-
HeT», He00X0AMMBbIX /Jisl 0CBOEHUA JUCLHMILIMHBI

y4eOHBIN IJI1aH, PIIJ u y4e0HO-METOINYECKUE
marepuaisl:http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JIaub» https://e.lanbook.com/books/.

9 MeTtoauuyeckKue YKa3aHuA AJiA 06y‘la10H.lPlXCﬂ 10 OCBOCHHUIO AU CIIUIIJINHBI

Bce BujbI 3aHATHH 110 TUCHUTIIUHE «XHUMHUSI U TEXHOJIOTHSI OCHOBHOTO OPTaHUYECKOTO 1
He(TEXUMHUYECKOTO CUHTE3a» POBOAATCA B COOTBETCTBUU ¢ TpeboBaHusamu cienyromumx CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buns! yuebnbix 3ansatuii. JlJabopaTopHble 3aHSTHS.
O6mue TpeGoBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

CTII CII6I'TU 040-02. KC YKIB. Buasl yueOubix 3anstuit. Jlekuus. O0ume TpeboBa-
HUS;

CTO CII6I'TU 018-2014. KC YK/IB. Bunbl yuebnbix 3anstuil. CeMUHApBI U IpaKTHYe-
ckue 3ausATus. O0ume TpeOoBaHus K OPraHU3alliU U ITPOBEICHHUIO.

CTII CIIGI'TH 048-2009. KC YKB/. Bunbl yueOubix 3anaruii. CamocrosiTeNnbHas Iia-
Hupyemas pabota ctyaeHToB. O0mmue TpeOoBaHMs K OPraHU3alUU U TPOBEACHHUIO.

CTII CII6I'TH 038-2010. KC YK/IB. Buasl yueOnbix 3anstuii. KypcoBas pabora cry-
neHToB. O01mue TpeGoBaHMs K OPraHu3aluy U MPOBEACHUIO.

[InanupoBaHue BpeMeHHU, HEOOXOAMMOIO Ha M3Yy4Y€HHE MaHHOW JUCLMILIUHBI, JIy4dlle
BCEro OCYIIECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas MpPU 3TOM PETYISpHOE MOBTOPEHUE
MPOIIEHHOI0 MaTepuaa.

OCHOBHBIMU YCIIOBUSIMHU IPaBUJIbHOM OpraHu3aldy yueOHOro Inpoiiecca Ui CTYIEHTOB
SABJISIETCSI:

IJIAHOBOCTh B OpraHu3aluu yu4eOHOM paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJb.

Ha 3ansTUS CTYAEHT AOKEH MPUXOAUTH, UMes 0araxk 3HaHHWI W BOMPOCOB MO YK€ H3Y-
YEHHOMY MaTepHuaiy.
10 IlepeyeHb MHPOPMALUOHHBIX TEXHOJIOTHH, UCNOJIb3YEMBIX IIPU OCYLeCTBJIEHUHU
00pa30BaTeJILHOrO0 MpoLecca o JUCHUIJIMHE

10.1 UudopmManmoHHbIE TEXHOJOTHU

B yueGHOM mporiecce 1Mo JaHHON AMCIHUIUITMHE MPETyCMOTPEHO MCIOJIb30BaHUE MHPOP-
MallMOHHBIX TEXHOJIOTHI:

- YTEHME JICKIINI C UCITOJIb30BAaHUEM CIIAlI-IPE3ECHTALN;

- WCMOJIb30BaHNE MYTbTUMEIUNHBIX CPEJICTB B JIAOOPATOPHOM MPAKTUKYME

- B3auMojeicTBre ¢ oOydaronumucs mocpeactsom SNOC.

10.2 IIporpamMmmHoOe oOecrneueHue

Microsoft Office (Microsoft Excel);
- Mathcad 14
- AutodeskAutoCAD 2015
- Microsoft Visio
- VMGSim
- AspenPlus, Hysys
10.3 ba3pl faHHBIX U HHPOPMALIMOHHBIE CIPABOYHBIE CUCTEMBI

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

14


http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

11 MaTepua/ibHO-TEXHUYECKas 6a3a, HE006X04uMas AJif1 OCyIeCTB/IEeHUs 06pa3oBa-
TeJIbHOTO NMpoLecca No AUCHUIIIUHE

Anpec

HaumenoBaHue 000py10BaH-
HBIX Y4eOHbIX KaOUHe-
TOB/00bEKTOB /Il IPOBeeHHS
NMPAKTHYECKHUX 3aHATHH

OcHaleHHOCTh 000PY10BAHHBIX
Y4eOHbIX KAOUHETOB/00bEKTOB
JJISl MPOBeIeHUsI MPAKTHYECKHX
3aHATHH

190013, r. Cankr-
[TerepOypr, MockoBckuit
MPOCIEKT, 1. 24-26/49, nur.
b

Kadenpa texnonornn HedTexumu- |Creruanm3upoBanaas medens (40 mo-
HYECKHX M YTIIEXUMUYECKUX MPOU3- [CAJI0OYHBIX MECT), JOCKA, IEMOHCTPAIIU-
BOJACTB, ayquTopust Ne9 OHHBIN 3KpaH, KOMITLIOTEP

190013, r. Cankr-
[TerepOypr, MockoBckuit
MPOCIEKT, 1. 24-26/49, nurT.
b

Kadenpa texnonornn HedTexumu- |Creruanm3upoBanaas Medens (20 mo-
HMECKUX U YTIIEXUMHYECKUX POM3- [CAAOYHBIX MECT), IOCKA, IEMOHCTPAIIN-
BOJCTB, ayauropus Nel4 OHHBIA 3KpaH, KOMIIBIOTEP

120c06eHHOCTH 0CBOEHH A AUCHUIIVIMHbI HHBAJINJAAMH U JIMIIAMH C Or'PaHUY€HHBIMHA

BO3MOXHOCTAAMHU 340POBb

JJis UHBaNMUAOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU yueOHbIE MTPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBHH ¢ [lonoskeHneM 06 opraHu3anuy yaeOHOro mporecca it 00ydeHus NH-
BaJIMJIOB U JIMI[ C OFPaHUYCHHBIMU BO3MOXKHOCTAMU 3710poBhbsi CIIOI TU(TY), yrBep)aeHHbIM

pextopom 28.08.2014r.
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IIpuiio:xkenne Ne 1k padoyeil nporpamMMme QU CHUAIIAHbBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIA MPOBEACHUSA IIpOMC)KyTO'—IHOﬁ aTTeCTalluM 110 JMCHUIIJINHE «XHMHSA U TEXHOJIOTHS
nmpoueccoB OCHOBHOI'O OPraHu4€CKoro u He(l)TeXI/IMI/I‘{eCKOI‘O CHHTE3Aa»

1 IlepeyeHb KOMNeTEeHI NI U ITANOB UX (P)OPMHUPOBAHUS

Tabnuua 16

I/IH,I[GKC KOMIICTCHI N

Coneprkanue

Oran hopMUPOBaHUS

MK-3

CriocoOHOCTh pa3pabaTbiBaTh W COBEP-
IIEHCTBOBATh TEXHOJOIWH MPOM3BOACTBA
MPOAYKIUU

MIPOMEKYTOUYHBIN
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2 Iloka3aTe/i U KPUTEPUH OLEHUBAHUS KOMIIETEHIIMIA HA Pa3JIMYHBIX 3Tanax ux (GopMHUpPOBAHUS, IIKAJIA OLEHUBAHUS

Tabmuma 17

KOI[ 1 HAMUMCHOBAHHC

YpoBHU chopMHUPOBAHHOCTH

MHIMKATOPA TOCTH IToxasarenm chopMUpoBaH- Kpurepnii (omucaHue BHIPAXKEHHOCTH JIECKPUIITOPOB)
P HOCTHU (JIECKPHUIITOPHI) OLICHUBAHHS | «yJOBJIECTBOPHTEIHHO) «XOpOIIIO» COTIIMIHOY
KEHUSI KOMIIETEHLIUN 9 . .
(TOpOTOBHI) (cpenumii) (BBICOKHIN)
IK-3.1 3HaeT TEXHOJIOTHUIO MTPOU3- [IpaBunbHbIE HaspiBaer ornenwHble | Ilepeunciisier ocHOB- | [loka3piBaeT 3HaHHE TEXHO-
3HAET TCXHOJIOTHH BOJICTBA TOBAPHOU MPOIYK- OTBETHI Ha BO- | MPOIECCHl TEXHOJOTUU | HbI€ MPOLECCHl TEXHO- | IOTUM IPOU3BOJCTBA TO-
nepepadoTKku HepTH 1IMU U HAITPaBJICHUS €€ CO- mpockl Nel-10 | mpou3BoOJACTBa  TOBap- | JOTHM TIPOU3BOJCTBA | BAPHOH TMPOMYKIIMM M OC-

BepiencTBoBanus (3H-1); K 9K3aMeHY Hoit mponykimu (3H-1) | ToBapHOW MPOXYKIMK | HOBHBIX HAMpPABICHUH e
(3H-1) cosepieHcTBoBanusi(3H-1)
VYmeer BHeApsITh paunoHaiu- | [IpaBunbabie | [lepeuncisier ocHOB- OrtBeuaer Ha onon- | OOBACHSET MOCIEI0BATEIb-

3aTOPCKUE MPEUIOKCHUS 1
uzooperenus (Y-1);

OTBETHl Ha BO-
npocel Ne 11-
21 Kk ’K3aMeHy

HbIE TIPU3HAKH PaIlfo-
HAJIM3aTOPCKUX TIPEI-
JIO)KEHUH U u300peTe-
auii (Y-1);

HHUTEIbHBIC BOIPOCHI
IO MOPSIAKY BHEIpE-
HHS PalliOHAII3aTOP-
CKHX MPEIOKCHUI U
u3ooperenuii (Y-1);

HOCTb JICUCTBUI MPU BHE-
pEeHUHU parMoHaIU3aTOP-
CKHX TPEJIOKEHUN U H300-
perenuii (V-1);

JleMOHCTpHUpYEeT HaBBIKU
odopMIIeHHUS palliOHATH3a-
TOPCKUX MPEUIOKEHUH 1
u3obperenuit (H-1).

[IpaBunbpHbIE

OTBETHl Ha BO-
mpocel Ne 22-
30 K ’K3aMeHy

JemoHcTpHpyeT 3Ha-
HIEe HaUMECHOBAHUM J10-
KYMEHTOB U1l 0(hOpM-
JICHHS paloHaIu3a-

JemoHcTpHpyeT 3Ha-
HAE€  HAMMEHOBAHUU
JOKYMEHTOB U MOPSI-
ka odopmiieHUus pa-

IToka3biBaeT HaBBIKU
odopMIIeHHUS palliOHAIH3a-
TOPCKHX MPEIOKEHUH U
n3obpetenuit (H-1).

MBIE K CBIPBIO, MaTe-
puaiaMm, rOTOBOM

nedtu (3H-2);

45 K SK3aMeHy

COB
Hedru (3H-2);

nepepaboTKu

Hedtu (3H-2);

TOPCKHUX MIPEIJIOKEHUN | [IUOHAIN3ATOPCKUX
u nzobperenuii (H-1). IIPEI0KEHU N "
u3obpetenuit (H-1).
MK-3.2 3HaeTr nepenoBod  oreue- | [IpaBunbHBIE [lyraercs B mepeunc- | HaspiBaer HaumbOosee | YBEpEeHHO  KOMMEHTHPYET
Texnuyeckue TpeGO- | CTBEHHBIH M 3apyOEKHBIN | OTBETHI Ha BO- | ICHUM OCHOBHBIX T€X- | IIEPCIIEKTUBHBIE IIPO- | OTEUYECTBEHHBIA M 3apy0Oex-
BaHWsL, IPEIBSBISIE- | ONBIT B 06JACTH TEXHOJNOTHH | Mpockl  Ne31- | HOJIOTMYECKHX MPOLEC- | LECCH  IePEpabOTKHU | HBIM OMBIT B OOJIACTH TeX-

Hojoruu HedTH (3H-2);




Kona n HaumeHnoBanue

YpoBHU cHhOPMUPOBAHHOCTH

HHIMKATOPA 0CTH- [Toxazatenu chopmupoBan- Kpurepmnii (onmcaHue BHIPAXXKEHHOCTH JECKPUITOPOB)
JKEHHs KOMITETEHITIH HOCTHU (JA€CKPUIITOPHI) OILICHUBaHUS «y,I[OBJ'IeTBOpI/ITeUJ'II)HO» «XOpOMIO» «OTIMIHO»
(mOpOTOBHIN) (cpenuuii) (BBICOKHIN)
HIPOAYKIUH. Ananuzupyer nocnennue | [Ipasunpnble | Ilyraercs B mepeunc- | OOBSCHSET CYHIHOCTh | APTYMEHTUPOBAHHO aHAJIM-
JOCTMDKEHUSI B 00JIaCTU TEX- | OTBETHl Ha BO- | JIGHUU IOCIEIHUX JIO- | HOCIEOHUX JOCTHIKE- | 3UPYeT IOCIEIHUE JOCTH-
Hostoruu et (Y-2); npocsl  Ned6- | crukeHnid B 00nacTH | HUM B 00JaCTH TEXHO- | KEHUS B 00JACTH TEXHOJO-
64 k sx3ameny | texnosiorud Heptu (Y- | normm Hedtu ¢ 1o- | Tun HedrH (V-2)
2) MOLIbI0  HaBOJAIINX
BorpocoB (Y-2)
JleMOHCTpHpYeT HaBBIKU [IpaBunbHBIE OOmbscuser uenp mnpo- | Ilepeuncnsger ocHoB- | CnocobeH — KBaTUupHUIMPO-
NaTEHTHOIO IIOMCKa M pabo- | OTBETHl Ha BO- | BEIEHUS  IATEHTHOIO | Hble IpaBWJIa IIPOBE- | BAHHO INPOBECTH  IATEHT-
TBI C ICTOYHUKAMH aKTyallb- | mpockl Ne 65- | moucka u pabOThI C HC- | ACHUS MATeHTHOTO | HBIH TIOMCK W paboTaTh C
Hoit nadopmaru (H-2). 80 K 3K3aMeHy | TOUHMKAaMH aKTYaJIbHOW | MOMCKa W pPabOThl C | MCTOUHUKAMHU  aKTyaJlbHOU
undopmanuu (H-2). UCTOYHMKAMH  aKkTy- | uHpopmaruu (H-2).
aIpHOM  MH(pOpMaIUH
(H-2).
MK-3.4 3naer nepenoBoil  oreue- | [IpaBuibHbBIE [Tyraercs B mepeunc- | Ha3piBaeT HaumbOosee | YBEpEeHHO  KOMMEHTHPYET
Pa3paOoTka TEXHOJIO- | CTBEHHBI M  3apyOEKHBIA | OTBETHI HAa BO- | IEHWM OCHOBHBIX TEX- | IEPCIIEKTHBHBIE NPO- | OTEUECTBEHHBIN M 3apyOeik-
THYECKOM CXEMBI ONBIT B 00JIaCTH TEXHOJIOTUU MPOCHI No81- | HOJIOTHYECKHUX mponec- | HeCChl Hepepa6OTKI/I HBII ONBIT B 00JACTH TEX-
Hedru (3H-2); 95 Kk 3Kk3ameHy | COB nepepabotku | HedTH (3H-2); Honoruu Hedtu (3H-2);
Hedru (3H-2);
Ananuzupyer nocienuue | [Ipasunpuble | Ilyraercs B mepeunc- | OOBSCHSET CYHMIHOCTh | APTYMEHTUPOBAHHO aHAJM-
JOCTIKEHUSI B OOJIACTH TeX- | OTBETHI Ha BO- | JIGHUH TMOCIEIHUX JI0- | IOCIETHUX JOCTHKE- | 3UPYeT TMOCJEeIHUE JIOCTH-
Hostoruu HedpTH (Y-2); npocsl  Ne96- | crmkeHnii B 00nacTH | HUM B 00JaCTH TEXHO- | KEHUS B 0OJACTH TEXHOJIO-

104 k »sk3ame-
HY

texHonoruu Hedru (VY-
2)

Joruu HeTH C TO-
MOIIBIO  HaBOJAIINX
Bornpocos (Y-2)

run HepTH (V-2)
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Kona n HaumeHnoBanue
WHJIUKaTOpa J0CTH-
JKEHUS KOMIIETEHIINHN

YpoBHU cHhOPMUPOBAHHOCTH

INTokazarenu chopmupoBaH- Kpurepuii (onucaHue BBIPAXKEHHOCTH JIECKPUIITOPOB)
HOCTH (J€CKPUIITOPBHI) OLICHUBAHUS | «YAOBIETBOPUTEIBHO» «XOpOLIO» «OTIIUYHOY
(moporoBbIit) (cpennwmii) (BBICOKUIN)
JleMOHCTpHpYyeT HaBbIKU 3amura  Kyp- | O0bacHseTr wenb npo- | [lepeuncnsier ocHos- | CocoOeH — kBanupuIupo-
NaTEHTHOIO IIOUCKa U pabo- | coBOM paOoThI | BEIEHUs] ~ NATEHTHOIO | Hble IpaBWiia IIPOBE- | BAHHO IIPOBECTH  IATEHT-

ThI C ICTOYHUKAMU aKkTyallb- | B 1 cemectpe 4 | moucka ¥ pabOTHI C HC- | JCHUS MATCHTHOTO | HBI TOWUCK W paboTaTh C
Ho# uHpopmaruu (H-2). Kypca TOYHHUKAMH aKTyaJbHOW | MOMCKa W pabOThl C | MICTOYHUKAMU aKTyaJlbHOMN
undopmanuu (H-2). UCTOYHHKAMU  akTy- | uadopmarmu (H-2).
apHOM  MH(pOpMaIUH
(H-2).

IK-3.5 3naer nepenoBoil  oreue- | [IpaBuibHbBIE [Iyraercs B mepeurc- | HaspiBaeT HambOosee | YBEpEeHHO  KOMMEHTHPYET
Pa3paboTka TEXHOJIO- | CTBEHHBII U 3apyOEXHBIA | OTBETHI Ha BO- | JEHMH OCHOBHBIX TEX- | IEPCHEKTHBHBIE IIPO- | OTEYECTBEHHBIH U 3apy0ex-
T'MYCCKUX IIPOCKTOB OIILIT B 00JIACTH TEXHOJIOTHUU MIPOCHI No105- | HOJIOTHYECKHX IIpOLEC- | LIECChI Hepepa60TKH HBIA ONBIT B OOJIACTH TEX-

IIPOU3BOJICTBA HOBOM
IIPOLYKIINH

Hedru (3H-2);

112 x ’k3aMme-
HYy

COB nepepadoTKu
Hedru (3H-2);

nedtu (3H-2);

Hojorun HedTH (3H-2);

AHanusupyer MOCJIETHUE
JOCTH)KCHHUSI B OOJIACTH TeX-
Hostoruu HedhTh (Y-2);

3amuTra  Kyp-
COBOIl PabOTHI
B 2 cemecTped

Kypca

Ilyraercs B mepednc-
JEHUU MOCIEOHUX JI0-
CTI)KEHHH B obnactu
TexHojoruu Hedpru (V-

2)

OOBsCHSET CYyIIHOCTb
HOCIETHUX JJOCTHIKe-
HUI B 00J1aCTH TEXHO-
jgoruu HedTH C TO-
MOULIbIO  HABOJAIIUX
Borpocos (Y-2)

ApPryMEeHTHpOBaHHO aHaJIU-
3UpyeT MOCJIEIHUE JOCTH-
KEeHUs B 00JaCTH TEXHOJO-
run HedtH (V-2)

JleMOHCTpHUpYET HaBBIKU
NaTeHTHOIO TIOMCKa U pabo-
ThI C ICTOYHUKAMH aKTyallb-
Ho# uHpopmarun (H-2).

[IpaBunbpHbIE

OTBETHI Ha BO-
npocsl Ne 113-
122 x osk3ame-

HYy

OObsicHsIET 1IeTh TIPO-
BEJCHUS  NATEHTHOIO
MIOUCKa U PabOThI C HC-
TOYHUKAMH aKTyaJIbHOU
undopmarmu (H-2).

Ilepeuncnsier OCHOB-
HbIE TpaBUIa TMPOBE-
JCHUS MATEHTHOTO
Mmoucka W paboThl C
UCTOYHUKAMHU  aKTY-
ANbHON HH(OpPMAIIH
(H-2).

Cnocoben  kBaupUIIAPO-
BaHHO TIPOBECTH  MATEHT-
HBII MOHMCK W paboTath C
HUCTOYHUKAMH  aKTyaJbHOM
urdopmarnuu (H-2).
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3 KoHTpo/ibHbIeBONIPOCHIN 32/IaHNS Il MPOBeAeHHUs TPOMEKYTOUHOM aTTecTalluu

3.1 KoHTpOJIbHBIEBONIPOCHI/JISI MIPOBEAeHUs] POMEKYTOYHOH aTTeCTAlMM HA IK3aMeHe
Ha 3 Kypce
1. [IpencraBnenue o Buaax TI'U u nenecooOpa3HbIX MpHUEeMax UX MepepadOTKH.

2. [Ipuem u cknagupoanue TI'U, Goprda co cMep3aeMOCTHIO U CAMOBO3TOPaHUEM.
3. U3menbuenue u rpoxouenue TT'U.
4. Mpuaiumnsl 1 ciocoOsl oboramenus TTU.
5. Ilokaszarenu xayectBa TI' M. Texunueckuii ananus TI'U.
6. BeicokoTemnepaTypHOe KOKCOBaHHE(Ha3HAuUEHHE, ChIPbE, TapaMeTphl IIPOLIECCa).
7. YCcTpOHCTBO KOKCOBBIX IIeueil, kKaMepa KOKCOBaHUs, rabapyuThl, BEICOTA 3arpy3KH.
8. OronuTenpHbIEe MPOCTEHKH, UX ycTpoiicTBO y neuei [IBP u 11K-2K.
9. IlpeacraBienue o 6arapee KOKCOBBIX MeUeil.
10. Cxema MexaHHU3MOB, OOCITYKHUBAIOIINX KOKCOBYIO Oarapero.
11. Cxema KOHJEHCAIMH [TPOTYKTOB KOKCOBAHUS.
12. Cxema ynaBIuBaHUsl aMMHaKa U3 KOKCOBOT'O raza caTypaTOPHBIM METOJIOM.
13. Cxema ynaBiauBaHus ChIpOro 6eH30i1a.
14. [ToOouHBIE MPOTYKTHI BBICOKOTEMIIEPATYPHOT0 KOKCOBaHMs. HanpaBiieHus: HCIIOIb30BaHMUS.
15. Koke. CriocoOslI ero nosxy4eHusl.
16. CpeaneremnepaTypHoe KOKCOBaHHE (Ha3HAYEHUE, ChIPbE, TapaMeTphl PoLecca).
17. YcrpoiictBo neun Jlypru - arperara cpejHeTeMIepaTypHOTrO KOKCOBaHHsI U OJYKOKCOBAHUS
TT'N.
18. Cxema ynaBnuBaHuUs NapOra30BbIX MPOJYKTOB CPEIHETEMIIEPATYPHOTO KOKCOBAHUSI.
19. IMonykokcoBanue TI'M (Ha3HaueHue, CbIpbe, MapaMeTPhl MPOLIecca, BUJIbI TOTOBBIX MPOIYK-
TOB).
20. OcHOBHBIE (PaKTOPBI, BIUSIOLINE HA MPOLIECC MOITYKOKCOBaHUs. BrIOOp nmapaMeTpoB mpouec-
ca, armaparypsl B 3aBUCUMOCTH OT BH/Ia CHIPbS U LI€JIM IIPOBOJANMOTO MpoIiecca.
21. TlonmykokcoBaHME C pa3IMYHBIMU BapUaHTaMU MO/IBOA TEIIA.
22. IlonmykoKcoBaHUE yIJisl CO CMEIIAHHBIM TerioHocuTeneM. Y cranoBka TKKY.
23. OcoOEeHHOCTH ClIaHIEB KaK TEXHOJOTUYECKOTO ChIpbs. TOBapHbIE XapaKTEPUCTUKU CIIAHIIEB.
24. IlepepaboTka NpuOAITUHCKUX TOPIOYKX claHeB. OCHOBHbIE IPUHIUIBI IEPEPAOOTKH.
25. TexHonornyeckasi cxema nepepadOTKH CIIaHIIEB B KAMEPHBIX Tedax (HazHAadeHHUe Mpolecca,
PEXUM, TPOAYKTHI).
26. YcrpoiictBo 1000-ToHHOTO reHepaTopa nepepadoTKH CIaHIIEB.
27. TexHojornuyeckas cxema yJaBJIMBaHUS MPOAYKTOB MEepepabOTKU CIAHIIEB B T'a30r€HEPATO-
pax.
28. IlomyKOKCOBaHME CIAHIIEBOM MEIOYM C TBEPABIM TEIUNIOHOCUTENEM. TEXHONIOIMYecKas cxema
YTT-3000.
29.I'azudukanus TT'U (Ha3HaueHue, cbIpbe, MapaMeTphl Mpolecca, FTOTOBIE TPOYKTHI).
30. ITomyueHue ra3oB BBHICOKOW TEMJIOTBOPHON CIOCOOHOCTH JBYXCTYINEHYATOW rasudukaimeit
o metoxy Hygas.
31. ITony4yeHre Ta30B BBICOKOW TEIIOTBOPHOM CIIOCOOHOCTH 1o MeToy Hydrane.
32. Ilony4yenue cuHTe3-Ta3a no Mmetony Texaco.
33. [lonyuenne CXKT u3 cunres-raza no merony Pumepa-Tponma. Haznauenue mpouecca, mna-
pameTpsl, IPOMBIIIIEHHbBIE KaTAJIN3aTOPbI, IPOIYKTHI.
34. Texnonoruueckas cxema cunreza @umiepa-Tpomnia Ha cTallOHAPHOM KaTallu3aTope.



35. Texnonoruueckas cxema @umepa-Tpomnia Ha )KEJIE3HOM KaTaJln3aToOpe B KUIISILEM CIIOE.
36. CunTe3 MeTaHoNa (Ha3HaYeHME MTPoLiecca, MapaMeTphl, KaTaau3aTophl).

37. TexHoIOTHYECKasi CXeMa CHHTE3a METaHOIA.

38. TexHomornueckas cxema MojydeHus BBICOKOOKTaHOBOTO OE€H3MHA U3 METAHOJIA.

39. lecTpyKTUBHas TUAPOr€HU3aLUs yrieil (Ha3HaueHue, Cblpbe, IapaMeTphl IpoLecca).

40. Texnonoruueckas cxema xujikodaznoit runporennsaruu TTH.

3.2 3aganud 1Jis BHINOJIHEHHSI KypPcoBoii padoThl Ha 4 kypce (1 cemecTp)

1. PaccuuraiiTe KOHCTaHTHI PAaBHOBECHs JJIi PEAKIMU THApATAllMU STUJIEHA B JUAaNa3oHe
400-800 K. Ha ocHOBaHHMH BBIMIOJHEHHOTO pacdeTa PEKOMEHIYWTE TeMIepaTrypy MpOBEACHUS
npoliiecca U IJisi 3TOW TeMIepaTyphl BBHIIIOJIHUTE PacdyeT PaBHOBECHOTO COCTaBa MPOJYKTOB T'M/I-
paTanuu Mpy JaBjIeHUH 1aT™M U COOTHOILLIEHUSX BOASHON nap/3TusieH 1/2 Mosb/MOJIb.

2. Ilpu u3omepuzanuu H-IEHTaHa B MPUCYTCTBUU KUCIOTHOI'O KaTajlu3aTopa MPOTEKaroT
CIIEIYIOIINE PEAKIUU:
CH3-CH,-CHy-CHy-CHy —— CH3—$H—CH2—CH3
CHjs
CHj
CH3-CHy-CHy-CH,-CHy; —— CH3—(|I—CH3
Ehy
CHs
CH3—C|:H—CH2—CH3 CH3—(|3—CH3
CHj C|ZH3
Paccunraiite paBHOBECHBINM COCTAB PEAKIIMOHHON CMECH M YHTAJIBIIMI0 XUMUYECKOTO MPOLEC-

ca. Peakius B razoBoii ¢ase: nasnenue 1,0 MIla, remneparypa 400 K.
3. [Ilpum m3omepuzanuu M-KCHUJIONA B MPUCYTCTBUHM KHCIOTHOTO KaTalM3aTopa MPOTEKAIOT

CJICAYIOIUC pCAKIINU:

CHj, CHs
CHs
CHs
CHa CHs
CHs
CHs

PaccuunTaiiTe paBHOBECHBIN COCTAaB PEAKIMOHHON CMECH W SHTAJIBIIHIO XMMUYECKOTO MPOIIEC-
ca mpu cleayroummx ycnoBusx. Peakiust B rasoBoil ¢asze: masnenue 0,5 Mlla, temneparypa
600K.

4. Tlpu m3oMepH3alMu H-T€KCaHa B MPHCYTCTBUM KHCIOTHOTO KaTajlu3aTopa MPOTEKaIOT

CIIEIYIOIINE PEAKIIH:
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CH,

|
CH3-CHy-CH,~CHp-CHy-CHy ———= CHz-CH—CH,-CH,~CHj
e

CH3—CH2—CH2—CH2—CH2—CH3 — CHS_CHZ_CH_CHZ_CHS
g
CH3—CH2—CH2—CH2—CH2—CH3 ‘——‘ CHS_Cl:_CHZ_CHS
CH;
CH;-CH,-CH,-CHy—-CH,-CH; —= CH3—(|3H—(|3H—CH3
CH3; CHs
Paccunraiite paBHOBECHBINM COCTAB PEAKLIMOHHOM CMECU M SHTAJIBIIMI0 XUMUYECKOIO MPOLEC-
ca. Peaknus B xxuakoit ¢asze: remneparypa 400 K, cucrema nneanbHas.
5. Ilpu n3omepu3alu HUKJIOTEKCaHa B MPUCYTCTBUU KUCIOTHOTO KaTaJM3aTopa v BOJOPO-
Jla TPOTEKAIOT CIENYIOLIUE PEAKLIUU:

) o
O + H2 CH3—CH2—CH2—CH2—CH2—CH3

Paccunraiite paBHOBECHBINM COCTAB PEAKLIMOHHOM CMECH M SHTAJIBIIMI0 XUMUYECKOIO MPOLEC-
ca. Peaknus B razoBoii ¢aze: nasiaenue 0,3MIla, momsipuoe otHomenne CeHio: Ho= 1:2, Temme-

patypa 400 K.
6. Ilpu KaTanmUTHYECKOMIUCIPONOPIIMOHUPOBAHUN MPOMHIEHA MPOTEKAIOT CIEAYIOININE pe-

aKIUH:

2CH3-CH=CH, trans CH;-CH=CH—CH3; + CH,=CH,
2CH3;-CH=CHj, cis CH3-CH=CH—CH3; + CHy=CH,
2CH3z-CH=CH, CH,=CH—CH,—CH3 + CH,=CH,

trans CH3~CH=CH—CHj CHz=CH—CH,-CHjs

cis CH3;-CH=CH—CH3 CH»=CH—CH,-CH3j
PaccuuTaiiTe paBHOBECHBIN COCTaB PEAKIIMOHHON CMECH U HTAJIBIINI0 XUMUYECKOTO MPOIeC-
ca. Peakmus B razoBoii ¢aze: nasnenue 4,0 MIla, remnepatypa 700K.

7. Tlpu KaTaTHTHYECKOMIUCIPOITOPIMOHUPOBAHUH TOIYOJIa TIPOTEKAIOT CIICIYIOIIHE PeaK-
Ouun:
2 CgHs-CHz —= CeHe + m—C6H4(CH3)2

2 CeHs-CH; —— CeHg + p—C6H4(CH3)2

2 CgHs5—CH3

PaccunTaiiTe paBHOBECHBIN COCTAB PEAKIIMOHHON CMECH U YHTAJIBIIMI0 XUMHYECKOTO TPOIIEC-
ca. Peakius B xxuakoit ¢ase: remneparypa 500 K, cucrema nneanpHas.

C6H6 + C6H5C2H5

~
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8. Ilpu KHCIOTHOM KaTaJiu3e aJKWJIMPOBAHUS M300yTaHa M300YTHUIICHOM IMPOTEKaeT oOpa-
TUMasi peakius 00pa30BaHUs U300KTaHA:

o
iC4H10 + iC4H8 — CH3—C|:—CH2—(|:H—CH3
CHs  CHs

Paccunraiite paBHOBECHBIM COCTAB PEAKLIMOHHOM CMECU M SHTAJIBIIMI0 XUMUYECKOIO MPOLEC-
ca. Peakmus B ra3oBoii ¢aze: gasnenue 2,0 Mlla, monspHoe otHomeHnue napadun:onepun= 5:1,

temriepatypa 400 K;
9. Ilpu KaTaTUTHYECKOMIUCIPOIIOPIIHOHUPOBAHUIM-KCUIIONIA TPOTEKAIOT CIICIYIONIUE pe-

AKIUH:
CHs
CH3 { {
CHs
CHs @ é)/
CHg3
CH, CHs
CHs i { CHj;

Paccunraiite paBHOBECHBINM COCTAB PEAKIIMOHHON CMECH M SHTAJIBIIMI0 XUMUYECKOTO IIPOLIeC-

ca nipu aasyeHuu 3,0 MIla u remneparypax 500K, 700K u 900K;
10. ITIpu KHCIOTHOMAIKWINPOBAHUU OEH301a STUIIEHOM NPOTEKAIOT CIIETYIONINE PEaKIIuu:

CeHg + CHp=CH, ——= CgHsCyHs
CgHsCoHs + CH,=CH, ———= 1,2—CgH4(CyHs),

CeHsCoHs + CHy=CH, =<—— 1,4—CgH4(C2Hs)2
Peakuus B xuIKOH (aze: MoJsipHOE OTHOIIEHUE apeH:onedun= 2:1, temneparypa 500 K, cu-
cTema ujieanbHasl.

11. Tlpm xaTanTUTHYECKOM IMpoIlecca TIaTGOPMUHTA ITUKIIOTEKCaHa MTPOTEKAIOT PEaKIINH:

O

CHg3-CHy-CHy~CHy—CHy-CHg

+ H,

OO,

23



PaccunTaiiTe paBHOBECHBIN COCTAB PEAKIIMOHHON CMECH U YHTAJIBIIMI0 XUMHYECKOTO TPOIIEC-
ca. Peakumst B razoBoii ¢asze: naBnenue 2,0 MIla, monspHoe oTHomeHne OeH30:Bogopoa= 1:2,
temneparypa S00K;

12. Tlpu xatanuTHYECKOMIUIAT(HOPMHUHTE IIUKIOTEKCaHa B aquabaTHIeCKUX YCIOBUSIX MPOTE-
KaeT peakiusi ACTUIPUPOBAaHUS LIUKIOTeKcaHa B O0eH301 U BoJopoJ. PaccuntaTs paBHOBECHBII
COCTaB PEAKIIMOHHOM MacChl M TEMIIEpaTypy B KOHILIE PEAKIMU, €CIIM TEeMIIepaTypa UCXOJIHOMN
CMECH, COCTOSIIIIEH M3 LUKJIOTeKCaHa U Bojoposa B MoisipHoM oTHomeHun CgHiz: Ho=1:4, co-
craBisier 700 K u 800K. [laBnenue B peakrope coctaisier 2Mlla. IIpuHATH peakLMOHHYIO
CMECh ra30B KaK UJCAIbHYIO, 3 TEPMOJIMHAMUYECKUE ITApaMETPhl HE 3aBUCST OT JABJICHUS.

13. IIpu rereporeHHO-KaTaIUTHUYECKOM JETUIPUPOBAHUU MpOMaHa B ra3oBoi (aze oOpa3y-
eTcs nmponuieH. Peakiyst mpoBoauTCs B ainabaTH4ecKuX yciaoBusAx u aasienun 2 MIla B mpu-
cyrcTtBuM Bojaopoaa. Momsapuoe otHomenue CsHg: Ho=1:2, TemnepaTypa Ha BXoJe B peakTop
700K u 800K. IIpuHATH peakliMOHHYIO CMECh T'a30B KaK UACAIbHYIO, a TEPMOJMHAMUYECKHE Ta-
paMeTpbl HE 3aBUCST OT JIaBJICHUS.

PaccuuTaTh paBHOBECHBIN COCTaB PEAKLIMOHHOW MACChl M TEMIIEPATYPY Ha BBIXOAE U3 peak-
TOpA.

14. Tlpu reTeporeHHOM KaTajlu3e JIETHAPUPOBAHUS MPOIaHa MPOTEKAIOT CIEIYIONIUE peak-
LUU:

CH3-CHy-CHy —= CH3-CH=CH, + H»

CHy-CH=CH, ——= CH;=C=CH; + H,

—~—~

CH3-CH,-CH; —= CH;=C=CH; +2H,

~

[Tpouecc mpoBoAUTCS MpU CIEAYIOLIMX YCIOBUAX: AaBieHue B peakrope 2,0 Mlla, monsipaoe
OTHOLIEHHE IponaH:Bogopoa= 1:2, remneparypa 700 K.

Paccunrtarh paBHOBECHBIN COCTAB PEAKIIMOHHOM CMECH M SHTAJIBIINIO XUMHAYECKOIO ITpoIiecca.

15. Ilpu KaTadMTUYECKOM KHUCIOTHOM MEepeaNKHINPOBAaHUUM-KCUI0Ia O€H30JI0M NMPOTEKAIOT

CIITYIOIIHE PEaKI[HH:

CHB CH3
+ 2

CH

CHy  ° CHs
CHs

CHs
CHs CHs

CHs

CHs

PaccunraiiTe paBHOBECHBIM COCTAB PEAKIIMOHHON CMECH M SHTAIBIINI0 XUMUYECKOTO MPOoILeC-
ca. Peakmus B razoBoii ¢aze: gasnenue 2,0 MIla, monsipHOE OTHOIIIEHUE M-KCHIIOM:0eH301= 1:2,
temneparypa S00K;

16. IlapoBas KOHBepCHsI METaHA Ha TE€TEPOr€HHOM KaTajJH3aTope C MOJyYeHHEM CHHTE3-Ta3a
OMUCHIBAECTCS CIEYIOIMMHU PEAKIIUSIMU:

CH4 + HO CO +3H,

CO + HQO C02 + H2
CHy +CO; ——= 2C0 +3H;,
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PaccunTaiiTe paBHOBECHBIN COCTAB PEAKIIMOHHON CMECH U YHTAJIBIIMI0 XUMHYECKOTO TPOIIEC-
ca MpH CJIEeIYIOIUX YCIOBHSX: peakuusi B razoBoi ¢aze: nasnenue 3,0 MIla, MmonspHoe oTHO-
menue Boga:meran= 2:1 u 3:1, remneparypa 900K;

17. T'ereporeHHbIN KUCIOTHBIM KaTaau3 TUjipaTaliiy MPOIMIICHA OMKUCHIBACTCS CICIYIOIUMU
peaKUAMMU:

CH3—CH:CH2 + Hzo

CHy~CH—CH
OH

CHy~CH=CH, * CHy-CH—CHy

CHg~CH—0—CH—CH
OH CHs3 CHs

2 CHy-CH—CHy CHy~CH—0—CH—CHy + H,0
OH CH3  CHs

peaknus B ra3oBoi ¢asze: masiaenue 2,0 Mlla, monspHoe oTHOIIeHHE mponuieH:Boga= 1:10,
temriepatypa 400 K;

Paccuuraiite paBHOBeCHHﬁ COCTaB peaKHHOHHOﬁ CMCCH U SHTAJIBIIMIO XUMHUYCCKOI'O IIPOLECC-
ca.

18. FeTepOFCHHHﬁ KaTaJIu3 CMHTC3a MCTAaHOJIa U3 CHHTC3-Ira3a C ,I[O68.BKOI>1 AUOKCHUIa yriie-
poaa ONMUCHLIBACTCS PCAKIHUAMMU:

CO + 2H, =——= CH3OH

CO, + 2H, CH30H + H,0
CO + H,0 CO, + Hy

2 CH30OH CH30CH3 + H,0

CuHTe3 MPOBOAUTCS MPHU CIASAYIONINX YCIOBUAX: NaBiieHnue B peakrope 5 Mlla, remmneparypa
500K, comepxkanue auokcuaa yrieposaa B cunte3-raze (CO+Hz) 5%006., o6beMHOe OTHOIIEHUE:
H,:CO=1:2 u H,:CO=1:5.

PaccunraiiTe paBHOBECHBIN COCTAB PEAKIIMOHHOW CMECH U SHTAIBITHIO XUMUYECKOTO TPOIec-
ca.

19. [Ipu rereporeHHO-KaTAIUTUYECKOM JETUIPUPOBAHUH STHIOEH30JIa B CTUPOJ U BOJOPOJ
B aanabaTHYECKUX YCIOBHUSX IPOIECC MPOBOAMUTCS IMPHU CICAYIONUX HAYAIBHBIX YCIOBUSX:
temneparypa 800K u 900K, maBnenue 0,1 MIIa, maccoBoe oTHOIIEHHE ATHIOEH30II:BOIASHON
nap=1:3

PaccunraiiTe paBHOBECHBII COCTaB PeaKIIMOHHOW CMECH M TEMIIepaTypy B KOHIIE pPEaKIIUU.

20. reTepOTCHHBIﬁ KHCJIOTHBIM KaTalu3 T HApaTaluu 3TUJICHA OIMUCBIBACTCA PCAKIUAMMU

C2H4 + HZO C2H5OH
2 C,HsOH (C2Hs)20 + H0
CyHs0OH + CoHy (C2H5)20

[Ipotiecc mpoOBOAUTCS MpHU CAEAYIONIMX YCIOBUSX: NaBieHue B peakrope 4,0 MIla, monsipHoe
otHomreHnue onedun:Boga = 1,5:1, remneparypa S00K u 600K.

Paccunralite paBHOBECHBINM COCTAB PEAKLIHOHHON CMECU U SHTAJIBIIMI0 XUMUYECKOIO MPOLeC-
ca.
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3.3 Ilpumepsl 3a1a4 AJ1s1 BHITIOJTHEHUSI KOHTPOJIbHBIX padoT Ha 3 U 4 Kypcax

1B pesynbrare nuponusa 224 Kr razoBOro CbIpbs, COCTOSILEro U3 3TaHa 75% (Mouib),
nponana 20% (monb) u 6yrana 5% (Moub), oOpa3zoBajiach CMECh, COEpKallas COOTBETCTBYIO-
e oneduHbl, 2-MeTHINeHTaH U Bojgopoa. KouBepcus stana cocraBuna 60%, npomnana — 30%,
oyrana — 20%. CenexTuBHOCTh 00pa3zoBaHus nponuieHa u3 nponana 90%. CocraButh MaTepu-
aNbHBIN OanmaHc, paccuuTaTh Temio (B k) HEOOXOAMMOE /il IPOBEJACHHS MUPOJIN3a TIPH TEM-
neparype 800°C.

2B peakTop MeTaHM3aTOp AJIsi OYMCTKH ra3a napoBoil kousepcuu merana or CO noxanu
CMECh, COCTOSIYI0 U3 Bogopoaa 94% (moinb) u okucu yriaepoaa 6% (Moinb), ¢ pacxogom 130
M4 nipu 225°C u 1MlIla. KonBepcus okucu yriiepoaa pasHa 100%. OnpenenuTs cocTaB ra3za Ha
BBIXOJIC M3 PEaKTopa, KOJIMYECTBO BhyienuBIIerocs temia (B kBt). [Ipemnoxuts ciocob Bwiae-
JIeHHs1 00pa30BaBILIEHCS BOJIbI U3 CMECH I'a30B, UCIIOJIb3Ys TEIUIO 11eJIEBOI XUMUYECKOU peaKIuu.

31511 momydeHus: BOAOPOAa METOIOM MapOBOW KOHBEPCHU B peakTop momanu 560 Mg
MPUPOJIHOTO Ta3a, cocTosmero u3 Merana 94% moinp U 3TaHa - ocranbHoe. KoHBepcus MeraHa
coctaBuia 98%. Hapsany ¢ okuchkio yrieposia oOpa3oBajics yIriAEKUCIBIN ra3, cojiepKaHue KOTo-
pOro B BBIXOJHOM MOTOKE 5% Moinb. Omnpenenuts cocTas (B Kr) Mody4deHHOro ra3za. Onpenenursb
Maccy 25%-oro pacTBopa THIPOKCHIA HATPUS HEOOXOIUMO IS OYMCTKHA 00Pa30BaBIIErOCs BO-
nopoxconaepxkariero raza COo.

4B npouecce pudopMuHTa ChIpbsi, cocTosmero u3 150 kr merunmukiionentana u 100 xr
BOJIOpOJa, 0Opa3zoBascsi OEH30J1 M LUKIOTeKCaH. Y3eJl CHHTe3a MpEeACTaBIseT co00i Kackaa U3
TpeX MOCJIE0BATEIbHO YCTAaHOBJIEHHBIX peakTopoB. KoHBepcHs METHIILHMKIONEHTaHa B KaX10M
peaktope paBHa: 70%, 85% u 90%, cooTBeTcTBeHHO. CeleKTUBHOCTh 00pa3oBaHus OeH30Ja B
nepBoM peaktope 97%, Bo BTopoMm — 93% u B TpetbeM — 85%. HaliTu 00IIyI0 KOHBEpPCHIO Me-
TUJILHMKJIONEHTaHa, pPaCCUUTaTh MaTePUAIbHBIN COCTaB MOTOKA MOCJE KaXA0ro peakropapudop-
MuHra. Paccuntats TeruoBoi 23 (exT peakiuu B mepBoM peaktope mpu temmneparype 520°C.

S/1a mpoBeseHus MapUaIbHOIO OKHMCICHHS METaHa KUCIIOPOJIOM Bo3ayxa B3su 120
HOPMAJTBHBIX M° MeTaHa. MOoNbHEIH H3GBITOK METaHa [0 OTHOWICHHIO K KMCIOPOJLY B BO3IYIIHOM
cmecu coctaBunl 10. B pesynbpTare okMcieHHs Obla MOJydyeHa CMeECh, COJAEpIKallas METaH,
OKHChH yTepoja, TUOKCH] yriepoja, Bogopoa u a3or. KouBepcus kucimopoaa paBaa 100%, a
CEJIEKTUBHOCTH Tporiecca no odpazosanuto CO — 93%. Paccuntath MaTepuasbHblii OaiaHC Tpo-
1ecca U KOJIMYECTBO BBIJEIUBILErocs TeIa.

6PaccunTaiiTe paBHOBECHBIN cocTaB MapoBoi kKoHBepcun MmeraHa npu 1000K, momsip-
HOM COOTHOIIIEHUHM METaH/BOJla paBHOM Y4 u atMocdepHoM masienuu. Pacxon merana 400 Mg
(mpu 1000K u 0,1MI1a). Cuctema razoB uaeansHasi. Haiitu TernoBoit apdexT peakuuu.

7PaccumnTaiiTe paBHOBECHBI COCTAB JAECTUAPUPOBAaHUS H-OyTaHa B cMech OyTEHOB IpH
400K u 800K n naBnenun 0,3Mlla. Jlns npoBenenus peakuuu aeruapuposanus B3sum 100 M
Oyrana. [Ipu kaxoif Temneparype BbIX0J o1e@uHOB OyaeT Oombiie. PaccunTaiite TemioBoit 3¢-
dexT peakuu npu temneparype 400K.

8B mporecce KaTaTUTHYECKOTO KpeKHHTa OKTaHa mpu temmeparype S00K oOpasyrorcs
JIETKHE YIIIeBOAOPOAbI (TponusieH, OyTeHbl, MEHTEeH, METaH) U KOKC, OTJIAraloluiics Ha KaTaiu-
3arope. Boixoq kokca cocrasnser 5%. Onpenenutb, pacxo] apa B peakTope-pereneparope ajis
yZaJeHUs] KOKCa CO CTENEHBIO MPEBpAIllEHUEM MociIeqHEro paBHoH 99%. HavyanpHbl IOTOK OK-
TaHa Ha BXojie B peaktop katkpekuHra 100 kmons/4. KonBepcus oxtana pasHa 100%. Omnpene-
JIMTH KOJIMYECTBO Teria (B KBT), KOTOpOe BBIIEIUTCS B PEAKIIUU yJAJIEHUS] KOKCa B pEereHeparo-
pe.

9Ilpu nmpsiMO¥ ruApaTaliiy STUIIEHA IPOTEKAIOT CISAYIOINE PEaKIUH:

C2H4 + Hzo = CH3CH2OH

C,H, + CHyCH,OH = CH;CH,OCH,CHj
CH3CH,OH = CH4CHO + H,0
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[IpoBecTn maTepuanbHBIA pacyeT mpoliecca NPy YCIOBUSIX: HAYAJIbHBIM MOJSPHBINA MO-
TOK 3TWiIeHa paBeH 150 KMoJb/4, HayaabHOE MOJSIPHOE COOTHOIIEHHWE 3THiieH/Boga=1/0.75,
KOHBepcHsl 3TuiieHa paBHa 8%, cenekTUBHOCTH 1o crnupty 0,95, BbIXOJ AMATUIIOBOTO 3(upa
0,15%. Ha ocHOBaHWYM MaHHBIX MaTEPHUATHLHOTO OaaHCa PACCYUTATH TETUIOBOM 3P EKT mpoiec-
ca.

10

Peakuus

MPOBOANTCH B PeakTope HIEAMbHOTO CMEIIGHHS C PEUMK/oM (puc. 2-12). KoHcradta cko-
POCTH  peakUMH TO  BemecTBy A: ;=32- 1074 ™ k =0,8-10"3 ¢~} Ry =
=2-107% ¢ (xkmonb - M3) "\ B mauansumi moment Bpemenn Cg =Cp =0.

IlnoTHocTh peakunoHHON cMecu mocrosiHHa. OO6wiasi ckOpocTb moxaud ve = 1-10—3 m3.c—t
Ornomenne oGbeMHOH CKOpPOCTH penukiaa K obuiefi ckopoctd nojaud pasuo 0,20. O6bem
peakropa V = 1,6 M3 HauajbHble KOHIEHTPANMH HCXONHBIX BEIIECTB C'An= 1,05 xMoJB ez
C;B = 2,40 KMOJIb - M 3,

ROnpe,ue.m/rrb KOHLUEHTPAUKIO NMPOAYKTa R W NpOU3BOAWTENbHOCTD CHCTEMbi HO HPOLYK-
Ty

11

n IS

ka
Peakuus A+ B —> 2R, rae k, =601 1073 ¢! (kmoms - Mm~2)~!, mpoxomur
B peakTope HAEAaNbHOTO BBITECHEHHSI C peunmon« (puc. 2-14). IlnorHoCTs peakmuUOHHOH
cMecH He MeHseTcH. Hponym B HWCXOIHOM pacmaope otcyTcrByer. KoHIEHTPAalUHH BelllecTB:

CA = 0,08 KMOJb - M~ 3; CA = 10,08 kMO - M 3, CBU“'O Cg,=0. TIlpowssonuTensHOCTb
peamopa 10 BEUIeCTBY R cocrapaser Cg = 1,23-10—* kmoan-c—!. O6nem peaxrropa V =

= 1,2 m% OrTHolleHHe KOHIEHTDPALMH BelllecTB, NMOCTYNAIIIHX B PEakTOp, =Cp /Cy.

= 3,4.
Onpenenmb 06BEMHYIO CKOPOCTDb peunma H NPOM3BOAMTENLHOCTL CXeMBl 0O Belle-
cTBY A u BeillecTBYy B.

12
Onpene}zmb [IPOM3BOMHUTENBHOCTE CHCTEMBl [0 CHIPBIO [Jif PEaKlHH BTOPOTO [O-

panka A+ B —> R+ S. Koncranra ckopoctu peakuuu £2=4,8-10-2 c—!(kmosap-M—3)~1,
Hauanbible KOHIEHTPAUHH BeIlecTs CA0=CBG=7' 1072 gxmoub - M3, Konuenrpanus Be-

wecTsa A Ha BHIXOZe u3 cHeTeMHl paBHa Cq = 5-10-3 xmosb-m—2. Paccmorpere mapai-
AelibHoe H TNOCAENOBATENbHOE COelMHeHlde peakTopa uieanbHoro cMemtenus (V = 0,8 wm3)
4 peakTopa MAeanbHOro BbiTecHeHus (V = 0,2 m3).

13
B peaK’iope HAEaJbHOTO CMEIIeHHS IIpu annabaTHIeCKUX YCHAOBHAX NPOXOAHUT

peakuua A -+ B —> 2R + D, rne R—-'npo,uym‘. KdHCTaHTa' 'cKOp'oc'm peakuHH paBHa
k,—48-10" ex (_._1_9_22{1 |

Peakuusi mporekaer SHIOTePMHUYECKH ¢ | TelJIOBHIM  3(derToM, 'paBHHM AH, =

el (KMOJII: . M_‘3)_-1

N

= 1,8-107 Il (kMonb A) =1, npu HauanbHEIX KoHUeHTpauuax Cy = 6,6 kMomb-M ™" u Cp =

= 10,5 kMoab - M3, TemnoeMKoCTh peakuHOHHOK cMecH cp = 3,05-103 ,I[}K(Kr K)-*, muor-

Homl'g c% = 1190 xr-m—3. Temmeparypa cMecH Ha BxOHe fgx = 38 °C, Ha BEIXOLE fhux =

OnpenenuTb mpoM3BOJHTENBHOCTb 1O TMPOAYKTY, €CIH o6BeM peakropa paBeH V=26ms |
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14

B peakTope HeaJbHOrO BLITECHEHHs, paGoTaiollleM B aauabaTHYECKHX YCIOBHSX,

kg
NPOXOINT XKuakohasuas peakuust nepsoro mopsiaka 2A —> B. Havanbabie KonuenTtpanusu
pemect: Cy =3,2 kMOaB * M3 C p=0. Temmepatypa HCXOLHOH CMeCH Tex = 325 K,
TeMIepaTypa Ha BhiXofe H3 peakTopa Tewx = 357 K. Tenmosoil addexr peakumu (—AH,) =
= 2.107 JIx (xmonb A)—!. TennoeMKOCTs peakIHOHHOH cMecn ¢p = 2,2-10% [k (xr-K)—1,
maotHOCTh P = 850 kr-m—3. KoHCTaHTa CKODOCTH peakluH o BellecTBy A pasHa

'kA = 10"% exp ( — —1-2-%).%) ¢~ !. O6bem peakropa V = 1,26 m3.

PaccuuraTh nPOHSBOJUTENLHOCTD PEAKTOPA MO MPOAYKTY.

15

Heo6patumas peakuus nepsoro nopsiaka A 4+ B —> R (semectBo B — B u36uit-
'Ke) TpOTeKaeT B LleMoyke TPeX PaBHBHIX MO OGBEMY PeakTOpOB HIeanbHOro cMelleHua. Kow-

7900y .
CTaHTa CKOPOCTH peakuuu 2=2- 10® exp ( ——7 ) ¢”!. TemnoBoit addexr peaknun He

3aBHCHT OT TeMmepaTypsl H pasen (—AH,) = 6,5-107 JIx (kmosb A)—1. HauasnbHast KoHleH-

Tpauusa BeliecTBa A C“lo = 0,5 KM0Jb * M 3, xomeunas C’A,=3 = 0,02 KMOJb - M3 Peak-

IiHONHAS CMeCh MMeeT TeroeMkocTh ¢, = 2400 Ik (kr-K)—!, nnorrocts p = 850 kr-Mm—2 u
nogaercsi B MepBHi peakrop npu Temmepatype fo = 5°C. CKOpocTb HOAauM paBHA Uy =
= 2.10-3 m3.c—L '

_ OnpeenuTh, KaKOe KOJHYECTBO TENJIOTH HAJA0 OTBOAMTL (HJH IMOABOJAHTH) OT KaXkKAOro
peakTopa, ecJM B HHX MNOANePXHBAThb PAa3HYIO0 TeMmepaTypy, PaBHYIO, COOTBETCTBEHHO,
ty =15°C; t =25°C u t3 = 35°C.

16
k

- XKunkodasnas neoGparumas peaklus nepsoro mopsaka 2A —> B npoxoaut s
pcaxkTope HAeaNbHOTO CMelleHHs, paGoraioomeM B aguabaTHueckux ycjosHsx. KoHcranTa cko-

pocTH peakumu (mo BemectBY A) pasma k=102 exp ( — -1—2@) ¢!, Tennosoii sddexr

peakunn. (—AH,) = 2-107 & (xmoab A)—!. TemnoeMKOCTb pPeaKkMHOHHONH CMecH ¢, =
= 2,2-10% Ix (xr-K)—*, mmoTHocts p = 850 xr-mM—3. Peaknusi npoBOLMTCS NpPH TeMHepa-
Typelz' Ha Bxofe Tpx = 310 K w na Beixome Teux = 362 K. Ckopocts mnomaun vp =
= 10-2 m3.c—1,

OnpenesnuTb NPOU3BONHTENBHOCTL PEAKTOPA MO HCXOAHOMY BelllecTBY H MO ITPOAYKTY,
ecnd o0beM peaktopa paBed V = 10 m8.

3.4 KoHTpPOIbHBIEBONPOCHI /ISl TIPOBeeHUsI MTPOMEKYTOUHON aTTeCTAlMH HA IK3aMeHe
Ha 4 kypce (1 cemecTp)

41 XapakTepuCTHKa OCHOBHBIX NPOAYKTOB IepepaboTku HedTu. IlepBuuHBIE W BTOpPUYHBIE
MIpoIIeCcChl IepepadoTKu HePTH
42 Hedrsauble smynbcun. Criocodbl obecconrBaHus U 00€3BOKMBaHUS HepTH. [leamymbraro-
PBL

43 Hampasnenus BbIOOpa BApUAHTOB MepepadboOTKH HeDTH.

44 TloTtouHble cxeMbl HedTenepepadbaThIBAIOLINX U ra3onepepadaThIBAIOLINX 3aBOJIOB.
45 TexHomornueckas cxema u ammaparypaoe opopmienue 6oka IJIOY.

46 KoMOMHHMpOBaHHBIE YCTAHOBKU NIEPBUYHOM 1epepabOTKH HEPTH.

47 AtmocdepHas neperonka HeTH: YCTPOMCTBO OCHOBHOM CIIOKHOW PEKTHU(UKAITMOHHOW KO-
JIOHHBI U OJIOK BTOPUYHOU pEeKTU(PHUKAIINKA OSH3MHA.
48 BaxyymHas neperonka Hedtu (cbIpb€, MPOAYKTH U HazHaueHHe Oyoka). OcoOeHHOCTH pa-
00TBI BaKyyMHOT'0 0JI0Ka IO TOITNTABHOMY M MACJSTHOMY BapHaHTaM.
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49 Texnonoruueckas cxema ycranoBku ABT ¢ IByKpaTHbIM HCIIapeHHEM.

50 OO6mas xapakTepUCTHKa TEPMOJECTPYKTUBHBIX MpPOIEcCCOB HedrenepepaboTku (TepMuye-
CKUH KPEKUHT, BUCOPEKUHT, KOKCOBAaHHE, TTUPOIIU3).

51 OcHOBHBIE TapaMeTPhl U BUJIBI CHIPBS, BIUAIONINE HA TEPMUYECKHE MTPOIECCHI TEPepabOTKH
He(TH.

52 Iluponu3 HEPTENPOIYKTOB (Ha3HAUEHHUE, CBIPhE U MapaMeTphl Ipoiiecca). TexHomornueckas
cXeMa yCTaHOBKH TepMmuueckoro nmupoiauza I11-300.

53 TepMmuueckuil KpEKUHI (Ha3HauU€HHE, ChIphE U IapaMeTphl Iporecca, NpoayKThl). TexHono-
IHYECKasi CXeMa YCTaHOBKH TEPMUYECKOI'0 KPEKHHTa.

54 Tepmuueckuii pudopMuHT HePTAHBIX Ppakiuil (MPOAYKTHI, HA3HAUCHHE, CBIPhE U ITapaMeT-
pBI IIpoLECCa).

55 3amemsieHHOE KOKCOBAaHHME HEPTEHPOIYKTOB (HA3HAYEHUE, ChIphE, MapaMeTphl Mpolecca,
IpOAYKTHI). TeXHOMOTHYECcKasi cCXeMa YCTaHOBKH 3aMeICHHOTO KOKCOBAHHS.

56 BucOpekuHr (Ha3HaA4YCHHE MMPOIECCa, CHIPhE U OCHOBHBIC PEAKIIUH )

57 Ilpouecc nomyuenust HepTAHbIX OUTYMOB. IlpeacraBieHne o MexaHu3Me mpoliecca, BbIOOp
CBIpbsI U TApaMETPOB Ipoliecca.

58 TexHosoruueckas cxema yCTaHOBKU OKHUCJIEHUS TYIPOHOB JI0 OUTYMOB.

59 TepmoKaTaTUTHYECKHE MPOIECCHl MepepadoTKu HEeTEIPOAYKTOB. XapaKTepUCTHKA Mapa-
METPOB U KaTaJIM3aTOPOB B 3aBUCUMOCTH OT HAa3HAYEHUS TPOIIecca.

60 TI'mapoounctka HeTIHBIX (Ppakiuil (KaTaaM3aToOphl, CHIPHE M MapaMeTphl mpouecca). Tex-
HOJIOTHYECKAs CXeMa YCTaHOBKH THAPOOUMCTKH TU3EIBHOHN (PpaKIum.

61 T'uapopenapaduHU3aLMS U THAPOU3OMEPHU3ALIMS TU3EIbHON (pakiuu (Ha3HaYeHUe Ipolec-
ca, XMMHU3M U TPOJYTHI).

62 Karanutuueckuil puopMHUHT Y3KMX HEPTAHBIX Qpakuuil (XMMHU3M, Ha3HAYCHHE Tpoliecca,
CBIPbE U KaTamu3aTopbl). TeXHOJOrMYecKasi cCXeMa yCTaHOBKH KaTaIUTUYECKOro puOpMHUHTa.
63 VYCTaHOBKHM KaTaTUTHYECKOTO pU(OPMHUHTA C JABIKYIIMMCS CIIOeM KaTanuzaropa. [Ipenmy-
IECTBA U HETOCTATKH.

64 Karanutudecknii KpeKUHT (XMMHU3M, Ha3HAYEHHUE, CBHIPbE, MApaMeTPhl U KaTalTu3aTOPHI MPO-
1ecca, XapakTepUCTHKA MPOAYKTOB). TeXHOJIOTHMYECKass CXeMa YCTAaHOBKH KaTaJUTHYECKOTO
KpPEKHUHTa.

65 IIpombinuieHHble ycTaHOBKM KaTanuTuyeckoro kpekunra: TCC u FCC.

66 IIpombinuieHHBIE YCTaHOBKU KaTanuTuueckoro kpekunra: MSCC u RCC.

67 Ilpomecchl anKwIMpoBaHUS B He(PTEXUMHUH. AJNKUIUpOBaHHE M300yTaHa onedpuHaMH (XH-
MU3M, KaTaJu3aTopbl, HA3HAYEHUE U CHIPBE MpoIecca).

68 VYcranoBku cepHokuciaoTHoro u HF ankunmupoBanus. [IpenmyrnecTBa 1 HEIOCTATKH.

69 T'mapokpekuHr HePTEMPOAYKTOB (XMMHU3M, Ha3HAYCHHE, CHIPhE, TTapaMeTPhl U KaTalu3aTo-
pol iporiecca). TexHomorndeckast CxeMa yCTaHOBKH THIPOKPEKHHTa He()TETPOTyKTOB.

70 W3zomepu3zarus MeHTaH-TEKCAHOBOW (PpaKIMU YIIEBOJOPOJIOB (XMMHU3M, Ha3HAUCHUE, KaTa-
JU3aTOPbI U POAYKTHI). Hu3koTemneparypHas U cpeHeTeMIepaTypHas H30MepH3alys.

71 Tlponecc neoGopMUHHT (XMMHU3M, CBIPbE IMpollecca, Ha3HAUE€HUE M MPOAyThl). TexHomoru-
yecKkasl cxeMma Ipoliecca eoQpOpMHUHT.

72 TlepBuuHas nepepaboTKa yrieBOAOPOAHBIX Ta30B. [loAroToBKa ra3a K pa3aeneHHIo

73 Ocyuika yrieBoJOpOJHBIX Fa30B U OYMCTKA OT XMMUYECKUX IPUMECEH.

74 AMuHHAs OYMCTKa YTJIEBOJAOPOJHOIO ra3a OT KHCIBIX NpuUMeced (Ha3HauYeHHE Mpoliecca,
TEXHOJIOTHYECKHUE TTapaMeTphl), 000CHOBaHHUE BHIOOpa aMHHA.
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75 Ta3o¢hpakOHUPYIONIUE YCTAHOBKHM, TUIBI Ta30()paKIIMOHUPYIONUX YCTAaHOBOK, CHIPbE U
HPOIYKTEL.

76 Yrtummsanus cepoBoaopoja u3 Hedre3aBoICKHX Ta3oB. YcraHoBka Kitayca (Ha3HaueHwue,
XUMH3M IPOIIecca, OCHOBHBIE aliaparsbl).

77 TIpon3BOACTBO «CUHTE3-Ta3a» U3 MPUPOJHOTO ra3a U JETKUX YrieBoAopo0B. OCHOBHbBIE U
1O0OOYHBIE MPOTYKTHI.

78 Ilpomecc okHCIUTENBHOM (aBTOTEpMUUECKO) KoHBepcHH. [IpenMyiiecTBa npouecca U TeX-
HOJIOTUYECKas CXeMa.

79 TIpon3BOACTBO CUHTETUYECKHUX YIJIEBOJOPOJOB HA OCHOBE «CHUHTE3-ra3ay, MyTH UX Mepepa-
0OTKH.

80 Ta3zoBbIc KOHIEHCATHI (COCTaB, CBOMCTBA). OCHOBHBIC ITyTH MEPEPAOOTKH.

81 KauectBo. Ompenenenue. Cucremsl kadecTBa. [lokazarenn kayecTBa MpOAYKTOB He(TEXH-
mMuyeckoro cuntesa. [lopsaok pazpaboTku TexHHYecKoro peraiamMeHTa.

3.5 3aganus 1J151 BBINOJHEHUsSI KyPCOBBIX padoT Ha 4 Kypce (2 cemecTp)

Bce unmuBHayanbHbIE 3alaHUsl CBA3aHbI C MOJEIMPOBAHMEM KO3()(UIMEHTOB aKTUBHOCTH
KOMIIOHEHTOB OMHAPHBIX CUCTEM C MCIIOJIb30BAHHEM SMIIUPUUYECKUX, TOTYIMIIMPUYECKUX YpaBHE-
HUI U TEOPETUYECKUX MeTO0B.Kax10e NHANBUIyaIbHOE 3alaHUE COCTOUT B CIEAYIOLIEM:
[TpoBecT MpoBEpKY TEPMOANHAMUYECKOW COTIIACOBAHHOCTU IKCIIEPUMEHTANIBHBIX JTAHHBIX O pPaB-
HOBECHHU JKUJIKOCTb — Map Jj1sl OMHapHOH cucteMmsl ... meronoM Penmuxa—Kucrepa npu temnepary-
pe ... Paccunrtare koHCTaHThI ypaBHeHnl Pemymmxa—Kucrepa, Mapryneca, BanJlaapa, Bunscona u
OTIPEIENINTh, KAKO€ YpaBHEHHE JIyUIlle UCIIOJIb30BATh /IS allIPOKCUMAIINH JIaHHBIX, TIOCTPOUB 3aBH-
cumoctH Iny; = f(X1) Mo IKcreprMEHTATbHBIM M PAacYEeTHBIM 3HaueHHsAMY;. Paccunrtarh kK03(du-
IIMEHThl aKTUBHOCTH KOMIIOHEHTOB MPHU X1 = ... (BBIJIEJECHHbIC KUPHBIM IIPUPTOM 3HAUCHUS X B
crenyromux Tadmmiax) meromom UNIFAC.

OKcIepUMEHTANIbHbIE TaHHBIE O PABHOBECHUU KUJIKOCTh — Map B OMHAPHBIX CUCTEMaXx JJISl BBINOJ-
HEHMsI MHAMBUTyalbHbIX 3aJaHUN!

1.Benson (1) — qumernncynbhokeun (2) npu 25°C

X1, % Mou. V1, % Mo P, MM pT.cCT.
10 97.91 26.30
20 98.83 43.05
30 99.15 55.10
40 99.31 63.30
50 99.42 69.50
60 99.50 74.35
70 99.58 79.40
80 99.67 84.25
90 99.78 89.03
100 100.00 94.90
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2.benson (1) — qmumeruncynbhokenn (2) npu 40°C

X1, % Mou. V1, % Mo P, MM prT.cT.
0 0 1.656
10 96.94 48.80
20 98.33 80.30
30 98.76 103.0
40 99. 00 119.1
50 99.17 132.15
60 99.30 143.4
70 99.4.1 151.9
80 99.52 160.7
90 99.67 169.8
100 100.00 181.1
3. bensoun (1) — numeruncyabdokenn (2) npu 55°C
X1, % MoIL. V1, % MoII. P, mMm pr.cT.
0 0 4.102
10 95.60 84.8
20 97.55 140.0
30 98.27 181.85
40 98.61 211.2
50 98.87 2354
60 99.05 255.4
70 99.21 272.1
80 99.36 279.9
90 99.57 305.4
100 100.00 326.7
4. Benson (1) — qumeruncynspokeus (2) mpu 70°C
X1, % Mol V1, % Mo P, MM pT.cT.
0 0 9.35
10 93.98 142.2
20 96.64 231.6
30 97.63 302.1
40 98.13 351.4
50 98.46 392.1
60 98.73 427.3
70 98.94 455.6
80 99.15 482.7
90 99.44 512.7
100 100.00 547.4
5. Bensoun (1) — 6yranon-1 (2) npu 45°C
X1, % Mol V1, % Mo P, MM pT.CT.
17.94 81.07 114.04
29.28 86.89 148.84
39.97 89.46 171.29
50.85 91.15 187.62
59.96 92.21 197.33
69.93 93.16 205.68
80.14 94.21 212.80
90.26 95.68 218.90
94.62 96.77 221.29
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6. Iumerundopmamus (1) — 6ensoun (2) mpu 30°C

X1, % MoII. V1, % Mo P, xIla
5.76 0.55 15.13
7.76 0.71 14.91
13.56 1.13 14.33
28.68 2.11 12.63
44.58 3.41 10.69
49.84 3.99 9.92
64.45 6.36 7.75
70.87 8.01 6.63
72.60 8.56 6.34
85.69 15.87 3.92
89.48 20.44 3.14
90.78 22.65 2.93

7. Mumetundopmamu (1) — 6enzon (2) npu 50°C

X1, % MoII. V1, % Mol P, xIla

7.42 0.87 33.69
10.10 1.13 33.32
17.02 1.75 31.68
30.89 2.94 28.18
46.11 4.62 23.88
52.03 551 22.00
69.95 9.88 15.77
72.00 10.65 14.96
73.14 11.13 14.47
89.49 20.77 8.91
90.50 27.21 7.13
92.79 32.96 6.01

8. Tonyou (1) — anwmms (2) npu 80°C

X1, % Mo V1, % Mo P, MM pT.cCT.

10.15 77.22 72.39
19.83 86.40 111.53
28.45 89.89 139.31
40.68 92.71 170.03
50.35 94.14 190.81
58.45 95.17 206.93
69.70 96.395 228.29
69.55 96.399 228.26
79.20 97.38 245.54
90.28 98.66 268.72
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9. Tonyon (1) — aammun (2) mpu 90°C

X1, % Mou. V1, % Mo P, MM pT.cCT.
10.18 73.91 102.76
19.88 84.25 155.91
28.90 88.52 195.50
40.35 91.49 236.50
49.55 93.12 264.13
59.00 94.50 290.43
69.35 95.833 318.60
79.80 97.12 34.6.27
90.34 98.503 375.89
95.25 99.235 390.80
10. Iponmonurpui (1) — stundenson (2) npu 40°C
X1, % mMou. V1, % Mo P, xlla
0 0 2.955
10 49.66 5.384
20 63.92 6.920
30 71.48 8.044
40 76.47 8.923
50 80.36 9.649
60 83.90 10.312
70 87.34 10.932
80 90.88 11.516
90 94.89 12.072
100 100.00 12.617
11. Iponmonwntpua (1) — srunbenson (2) npu 80°C
X1, % MoII. V1, % Mo P, xIla
0 0 16.907
10 42.76 27.170
20 57.42 33.734
30 65.87 38.677
40 71.81 42.653
50 76.56 45.994
60 80.82 48.974
70 84.94 51.689
80 89.20 54.193
90 94.01 56.509
100 100.00 58.567
12. TTponimonutpui (1) — stunbenson (2) npu 120°C
X1, % Mol V1, % Mol P, xIla
0 0 64.436
10 36.95 94.602
20 51.76 114.586
30 60.88 129.965
40 67.57 142.591
50 73.03 153.283
60 77.96 162.715
70 82.74 171.197
80 87.79 178.974
90 93.37 186.090
100 100.00 192.063
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13. Tuotunossiii o¢up (1) — aneron (2) mpu 20°C

X1, % Mou. V1, % Mo P, MM pT.cCT.
0.41 0.98 185.9
2.10 7.84 196.8
6.42 20.90 221.3
6.83 21.68 222.8
11.17 31.29 247.6
15.84 40.89 271.6
33.38 59.51 334.0
38.79 63.89 351.2
54.30 72.83 387.0
75.10 83.32 420.7
87.29 90.41 435.9
94.80 95.57 441.8

14. Tnotunossiii o¢up (1) — aneron (2) npu 30°C

X1, % MoII. V1, % Mol P, MM pT.CT.
2.01 6.98 297.4
4.72 16.96 326.0
6.63 21.01 337.8
16.19 40.66 409.6
29.53 55.45 479.7
34.93 59.97 502.7
50.42 69.96 557.8
65.46 77.82 597.0
74.91 82.70 616.9
86.73 89.60 637.0
93.13 96.62 645.3

15. Aneron (1) — sranon (2) npu 40°C

X1, % MoII. V1, % Mol P, MM pT.CT.
2.50 14.35 152.2
5.00 24.60 168.5
7.50 32.05 183.3
10.00 37.95 197.4
15.00 47.00 223.3
20.00 53.80 244.9
25.00 59.00 263.9
30.00 63.10 280.6
40.00 69.40 309.0
50.00 74.70 334.0
60.00 79.50 355.6
70.00 84.30 375.1
80.00 89.30 393.0
90.0 94.50 409.4
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16. Tumerundopmamus (1) — nenranon -1 (2) mpu 10°C

X1, % MoII. V1, % Mo P, xIla
9.8 6.5 22.77
20.1 14.8 21.95
29.6 23.6 21.23
38.4 32.6 20.69
50.5 45.8 20.01
60.2 56.6 19.68
70.4 67.8 19.47
79.7 77.8 19.15
89.5 88.3 18.99

17. Tumetundopmamug (1) — auneron (2) mpu 20°C

X1, % MoII. V1, % Mo P, xIla
3.1 0.1 23.89
9.6 0.2 22.37
154 0.3 21.20
19.3 0.4 20.24
29.2 0.7 18.01
34.0 0.8 16.73
36.0 0.9 16.12
37.6 0.9 15.69
46.1 1.3 14.29
46.8 1.3 13.83
52.1 1.6 12.91
56.0 1.8 11.91
62.9 2.3 10.22
64.0 24 9.89
66.0 2.6 9.39
71.2 3.3 8.15
78.1 4.6 6.43
84.5 6.7 4.53
85.8 7.4 4.26
86.6 7.9 4.07
88.4 9.1 3.71
91.9 13.0 2.62
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18. Tumerundopmamu (1) — aneron (2) mpu 40°C

X1, % Mou. V1, % Mo P, xIla
3.1 0.1 54.69
9.6 0.3 51.17
154 0.5 47.87
19.3 0.6 45.73
29.2 1.0 40.53
34.0 1.2 38.20
36.0 1.3 36.87
37.6 1.4 35.89
46.1 1.9 32.60
46.8 1.9 32.11
52.1 2.3 29.39
56.0 2.6 27.13
62.9 3.4 23.43
64.0 3.5 22.75
66.0 3.8 21.33
71.2 4.7 18.52
78.1 6.6 14.64
84.5 9.6 11.70
85.8 10.5 9.99
86.6 11.2 9.59
88.4 12.9 8.24
91.9 18.2 6.24

19. Iumerundopmamun (1) — stunenriukons (2) mpu 100°C

X1, % MoII. V1, % Mol P, xIla
10.4 54.5 4.3
20.1 70.9 5.8
32.5 81.4 7.9
41.2 86.1 9.1
48.1 88.9 10.6
59.3 92.5 12.2
79.9 97.0 15.3
89.8 98.6 17.0

20. Tumerundopmamus (1) — anwmus (2) npu 105°C

X1, % Mol V1, % Mol P, xIla
10.0 13.14 7.80
18.0 27.30 7.84.
31.6 53.68 9.60
41.8 70.30 11.15
52.5 82.57 13.89
59.0 87.63 16.04
71.1 93.85 19.41
8.5 96.18 21.13
89.7 98.53 23.77
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21. 0-Kcunoan (1) — metunnennosomss (2) mpu 35°C

X1, % MoII. V1, % Mo P, xIla
12.0 19.2 3.00
21.0 26.5 3.05
31.0 31.5 3.08
41.5 36.5 3.07
50.0 39.0 3.05
60.6 42.0 4.00
70.2 45.0 2.93
79.1 49.3 2.80
89.1 59.0 2.44
22. 0-Kcunoan (1) — stunuennosonss (2) npu 35°C
X1, % MoII. V1, % Mo P, xIla
5.00 15.30 1.80
10.00 19.10 1.81
15.00 21.27 1.87
20.00 23.50 1.88
30.00 28.40 1.88
40.00 33.89 1.85
50.00 40.32 1.81
59.30 47.37 1.76
70.00 57.13 1.67
80.00 68.34 1.59
87.52 78.51 1.51
95.00 90.58 141
23. o0-Kcwuon (1) — numerundopmamus (2) npu 35°C
X1, % MoII. V1, % Mo P, xIla
10 21.64 1.225
20 35.43 1.346
30 45.34 1.436
40 53.21 1.503
50 59.99 1.552
60 66.37 1.587
70 72.85 1.610
80 80.01 1.617
90 88.63 1.607
24. TumetrnoBeiil dGup audTunenriukos (1) — o-keunon (2) npu 35°C
X1, % Mou. V1, % Mo P, xIla
10 19.75 0.713
20 36.37 0.796
30 50.23 0.883
40 61.74 0.976
50 71.30 1.071
60 79.25 1.169
70 85.87 1.269
80 91.41 1.370
90 96.07 1.471
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25. JlumetrnoBeiil d¢up audTrieHriukons (1) — u-okran (2) mpu 35°C

X1, % Mou. V1, % Mo P, xIla
10 40.19 0.959
20 59.23 1.259
30 70.49 1.537
40 78.05 1.799
50 83.58 2.047
60 87.90 2.284
70 91.47 2.514
80 94.56 2.741
90 97.36 2.969
26. 0o-Kcunoin (1) — n-okran (2) mpu 35°C
X1, % MoII. V1, % Mo P, xIla
5.00 2.80 3.133
10.00 5.68 3.066
15.00 8.66 2.986
20.00 11.74 2.920
31.58 19.33 2.746
33.40 20.59 2.720
40.00 25.34 2.613
50.38 33.49 2.520
60.00 42.00 2.306
70.62 52.88 2.133
80.00 64.38 1.973
89.09 78.08 1.800
95.00 88.95 1.680
27 MonoMeTu0BbIH 2¢up austuiaeHriukons (1) — v-oxran (2) mpu 75°C
X1, % MoII. V1, % Mo P, xIla
3.72 14.32 21.49
5.48 18.13 22.24
12.67 26.23 24.00
20.00 29.78 24.66
31.59 32.44 25.04
40.00 33.80 24.93
60.00 36.58 24.40
74.16 39.61 23.46
85.00 45.63 21.26
90.00 50.84 19.60
95.0 61.57 16.73
28.®enou (1) — srunenrukoin(2) npu 45°C
X1, % Mol V1, % Mo P, xIla
10 4.06 0.69
20 11.38 0.64
30 37.04 0.69
40 62.31 0.83
50 79.50 1.06
60 89.32 1.43
70 94.60 1.62
80 97.40 191
90 98.97 2.19
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3.6 KoHTPOJILHBIEBONIPOCHI /1JIsl MPOBEeHHS MPOMEKYTOUHON aTTecTAlMU HA YK3aMeHe
Ha 4 Kypce (2 cemecTp)

82 Kiaccudukaius npoueccoB pa3ieleHus] U OUUCTKH OPraHUYEeCKUX BEIIECTB.

83 MexMomneKyIsIpHbIe B3aUMOJCHUCTBUS B PAacTBOpPax HEAEKTPOIUTOB. KOHIIEHTpaIMOH-
HBIE 3aBUCUMOCTH KO3 PHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB PacTBOPA.

84 Dwmnmpuueckue ypaBHenus Mapryneca, Ban-Jlaapa, Pennmuxa-Kucrepa. [lomysmmuprue-
CKHE€ YpaBHEHHs, OCHOBAaHHbIE Ha KOHIEMIMH JIOKaIbHBIX cocTaBoB (Bumbcona, NRNL,
UNIQUAC).

85 Teopus perymsapabix pactBopoB Ckerdapaa-I mibnebpanna u ee panpHEHIIee pa3BUTHE.
I'pynnoBsie monenu pactBopa UNIFAC u ASOG. Pacuer k03¢ (pUIIMEHTOB aKTUBHOCTH C HC-
M0JIb30BAHUEM ypaBHEHUS COCTOSIHHUSL.

86 DOxkcrnepuMeHTaJIbHbIe METOABI OMpeeIeHUs KOAPPUIMEHTOB aKTUBHOCTU. 3aBUCUMOCTD
KO3 (UITMEHTOB aKTHBHOCTH KOMITOHEHTOB OT TEMITEPATYPHI.

87 CeneKTUBHOCTh PACTBOPUTENICH 110 OTHOLICHUIO K Pa3AeisieMbIM KOMIIOHEHTAM.

88 3aBucumocTh K03(pPHUINEHTOB aKTUBHOCTH YIIIEBOJOPOJOB B PACTBOPUTENAX OT CTpPOE-
HUS YTJIEBOJOPOJIOB.

89 3aBHCHMOCTB CEIEKTHBHOCTH U PACTBOPSIONICH CIOCOOHOCTH OT XHMHYECKOTO CTpoOe-
HUs pacTBopuTene. Mcnonp30Banne MpUHIIMIIA JTHHEHHOCTH CBOOOTHBIX SHEPTUH IS OLICH-
KM CEJIEKTUBHOCTH PACTBOPUTEIICH.

90 JloHOpHBIE U aKIEOTOPHBIE YHCIIa PACTBOPUTEINIECH.

91 TIlIapamerp dumpota-Paiixapnara Et30.

92 VYcnoBue 00pa3oBaHus a3€0TPONOB U BBITEKAIOIIME U3 HETO CIIE/ICTBUS.

93 TpeboBanus K a3eoTpONoOpa3yrOIUM KOMIOHEHTaM. [IpenMyIecTBa ¥ HEIOCTATKH
a3e0TPONHON PeKTU(HUKAIINH.

94 AHanmu3 CTPYKTYpHI TUarpaMM MapoKHIKOCTHOTO PAaBHOBECHSI.

95 PacueT KOJIOHH a3€0TPOMHON PEKTU(DUKALINH.

96 TpebOoBaHUs K PACTBOPHUTEISAM JUIS SKCTPAKTHBHOW pekTudukaruu. [I[pumeHeHne mpo-
1[ecca SKCTPaKTUBHOM pekTudukarmu. PacyeT KOJIOHH SKCTPAKTUBHON PEKTH(PHUKAIUY.

97 Tlpumenenue mpoiiecca abcopOuu B HedTenepepabOTKe U MPOMBIIIIICHHOCTH OCHOBHO-
r0 OpraHNyYecKoro cuHTe3a. HecenekTUBHBIE U CENEeKTUBHBIE a0COPOEHTHI, XeMOCOPOITHS.

98 IIpuHnunuagbHas cxeMa abcopOIMOHHO-IECOPOIIMOHHON YCTAaHOBKH.

99 Tlonsitue 00 OTHOCHUTEIHHBIX KOHIIEHTPAIMAX KOMIIOHEHTOB B ra30BOM W KUAKOH (ase,
yAEIBHOM pacxoie abcopOeHTa u GakTopax abcopOIuu.

100 Pacuet mporiecca abcopOumu ¢ moMoIIsio quarpammel Y-X. Ypapaenue u rpadux Kpem-
ce-pa.CocTaBiieHIEe MaTepUATTLHOTO U TEIJIOBOTO OanaHca abcopoepa.

101 Tunsr abcopbepoB u necopOepoB.

102 IpumeHeHne Tporiecca SKCTPaKIuK B HedrenepepadoTKe U MPOMBIIIIICHHOCTH OCHOBHO-
r'0 OPraHNYecKoro cuHTe3a. TpeOoBaHUS K IKCTpareHTaMm.

103 CpaBHHTENbHAS XapaKTEPUCTHKA MPOIIECCOB Pa3JEIEHUs] C UCTIOIH30BAHUEM CEIICKTHB-
HBIX PaCTBOPUTEIICH.

104 CroiicTBa TpeyrojapbHOW JguarpaMMbl. METOJBI TOCTPOSHUS OWHOIATBHBIX KPUBBIX U
HoJl. Koo dummeH Tl pactipeieneHus u pa3aeneHusl.

105 CocraBieHre MaTepHaIBLHOTO OallaHca SKCTPAKTOpA.

106 PacyeT KOJOHHOTO IKCTPAKTOpAa C CUTYATHIMH TapeiKkaMu — JUaMeTpa dKCTPAKTOpa,
pac-CTOSIHUSI MKy TapelKaMH, BBICOTHI paboueil 4yacTH, pa3JeNuTeIbHON KaMephl U CIIUB-
HOT'O yCTPOMCTBA.

107 PacnpuidtenbHbIE, HaCAOYHbIE, MTYTHCAIMOHHBIC, BUOPAIIMOHHBIE KOJIOHHBIE SKCTPAKTO-
pbl. POTOPHO-KOJIBIIEBBIE I POTOPHO-AUCKOBBIE SKCTPAKTOPHI.

108 OcobGeHHOCTH ¥ BO3ZMOXHOCTH CYNEPKPUTHICCKON IKCTPAKIIUH.

39



109 Ilpumenenue amcopOunu B HedTemnepepadOTKE U MPOMBIITUICHHOCTH OCHOBHOTO OpraHH-
4e-cKoro cuHTe3a. IlossipHble U HEeMONsIpHbIE aICOPOCHTHI ¢ HEOAHOPOAHOM MTOPUCTOCTHIO.
110 [IpupoaHble U CUHTETHYECKUE IICOTUTHI, UX KPUCTAJUIMYECKAsi CTPYKTYpa U MOJIEKYJISIp-
HO-CUTOBBIE CBOMCTBA.

111 Cxembl aicOpOIIMOHHBIX YCTAHOBOK IEPUOINYECKOTO U HEPEPHIBHOTO JCHCTBUS.

112 MMoctpoenne n30TepMbl aacopOimu. MaTtepuanbHblii Oamanc amcopOepa. Pacuer aacop-
0epoB C IBIKYIIUMCS CIIOEM aJIcOpOeHTa.

113 IlpumeHeHrEe TPOIECCOB KPUCTATU3AIMH, SKCTPAKTUBHOM M aJlyKTUBHOWKPUCTAIIIN-
3a-1[uU B HedTernepepadoTKe U MPOMBIIIIICHHOCTH OCHOBHOTO OPTaHUYECKOT0 CUHTE3A.

114 JlemapaduHu3anus MacisHBIX (PaKIuid ¢ UCIOJIH30BAHUEM CEJIEKTHBHBIX PaCTBOPHUTE-
nen.

115 Kapbamuanasaenapadgunuzanus. KiarpaTHeie coeIMHEHUS C MOJIOCTSAMU B KPUCTAJUIH-
4e-CKOM pelIeTKe B BUJAE KIIETOK.

116 [Mpumenenne auddy3uun depes memoOpansl u Tepmoauddysuu. Ilonarue o nponunae-
MO-CTH MeMOpaHbI U (haKTopax pas/eieHusl.

117 Merannuueckue U METaJUIOCOIepIKalie MeMOpaHsbl JIJIsl U3BIICUEHUS BOJOPOJA U3 MPO-
MBIIUICHHBIX Ta30B. KOHCTpYKIIMM MEMOpaHHBIX anmnapaToB.

118 Tepmoauddy3noHHbIE KOTOHHBI, METOABI TOBBIIICHUS UX YPPEKTUBHOCTH.

119 XumMuyeckue METObI BBIACICHUS W OYMCTKU apOMATHYECCKHUX YTIICBOIOPOIOB, AIKEHOB,
AJKa/IMEeHOB, AIKUHOB.

120 MeTo/1bl BBIICTICHHSI W OYUCTKU T€TEPOATOMHBIX COSAMHEHHI KUCIOTHOTO U OCHOBHOTO
XapakTepa 13 HeTeIPOaYKTOB.

121 [puMeHeHHEe XUMHYECKUX METOJIOB Pa3/ICJICHUS U OYUCTKU B IMMPOMBIIIICHHOCTH OCHOB-
HO-TO OPraHNUYeCcKOro CUHTE3a.

122 Cranpmaptabie oOpasubl. Kiaccudukanus ctanaaptaeix odpasnos. [loBepka u kanuOpoB-
Ka cpelcTB u3MepeHuil. [lorpemnocts u3mepeHusl.

4 MeToauyeckne MaTepUAaJIbl JJisl ONpee/ieHUs NMPoUeayp OleHWBAHUS 3HAHMM, yme-
HHUH, HABBIKOB U (MJIM) ONBITA JEATEJbHOCTH, XapaKTepUu3ywImXx 3Tanbl ¢GopMupoBa-
HHUS KOMIIeTeHIUii
[IpomexyTouHas aTTecTalys Mo IUCIUILUINHE TPOBOAUTCS B COOTBETCTBUU C TPpeOOBaHU-
savu CTO CIIOI' TU(TVY) 016-2014. KC YKB/I. Topsiok nmpoBeeHUs 3a4€TOB U IK3aMEHOB.
[IpomexxyTouHasi aTTecTanys MPOBOJUTCS B BUJE 3aIIUTHl KYPCOBBIX paboT U B (opme

sk3aMeHOB. IlIkana oneHUBaHUS IS KYpPCOBBIX pa60T 1 9K3aMCHOB — OaJlJIbHasI.
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