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1. IlepeyeHb MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs 110 JMCHHUILIMHE,
COOTHECEHHBIX C IVIaHUPYeMbIMH pe3yiabTaTamu ocsoeHusi OIIOII BO

Kon HaunmenoBanue PesynbTatel 00y4yeHus, co-
Kon HaumenoBanue HHAMKaATOpa HHAMKATOpa OTHECEHHbIE C HHANKATOpa-
KoMIeTeHI KOMMeEeTEeHIH U AOCTHKECHHH AOCTHKECHHH MM JOCTHKEHHS KOMIIeTeH-
u KOMIIETeHIIH U KOMIeTeHIIH U wmii
OIIK-1 Criocoben u3yuath, ananu- | UJJOTIK-1.2 [Ipennaraer  uHTep-| Ha ypoBHE 3HaHMi:
3WpOBaTh,  WCIOJB30BAThH NPETAINI0 Pa3IMYHBIX | CHOPMUPOBaHBI 3HaHHSA Oa-
MEXaHU3MBl  XUMHUYECKUX TEXHOJIOTHIECKUAX 30BOM TEPMHHOJIOTUH, OTHO-
peakuuii, MPOUCXOAIMINX B MIPOIIECCOB,  OCHOBEI- | CALIUECS K XUMHKO-
TEXHOJOTHYECKUX IIpoIiec- BasCh HAa 3HAHWM Pa3-| TEXHOJIOTMYECKUM  IpOLEeC-
cax M OKpPY)KaroIllleM MHpE, JIUYHBIX KIJIACCOB XH-| CaM, TEXHOJOIMYECKHE CXe-
OCHOBBIBASICh Ha 3HAHUSX O MHUYECKHX 3JIEMEHTOB,| MBI OCHOBHBIX MPOH3BOJICTB,
CTPOEHMH BEIECTBa, IpH- COEIMHEHU, BEIIECTB | TEOPETUUYECKUE OCHOBBHI pe-
polle XUMUYECKON CBSI3U U 1 MaTepHalioB aKIM{, TPOTEKaIIUX B
CBOMCTBax Pa3THMYHBIX JTAaHHBIX TIpOLIECccax;
KIIACCOB XMMMMECKHX M€~ | [I1IO[]K-1.3 Anammsupyer u wuc-| Ha ypoBHe ymeHnii:

MCHTOB, COCIWHECHWH, Be-
IIECTB U MaTEpUAJIOB

MOJIb3YET MEXaHU3MBI
XUMHUYECKUX PpEaKIMH
I OOBSICHEHUS TEX-
HOJIOTHYECKUX  TIPO-
IIECCOB W TPOIIECCOB,
MTPOUCXOISIIIUX B

OKpYKaIoIleM MHUpe

cBsi3aTh (pyHIAMEHTaJIbHBIE
3aKOHBl XMMUU U (U3UKU C
npoleccaMy, MPOTEKaIOIH-
MH Ha IPOU3BOJICTBE;
HOJIb30BAaTh TEOPETUYECKHE
IS
CBONMCTB MaTEepUaJiOB U Me-

nuc-

3HAHUSA 0OBSICHCHHS
XaHn3Ma XHUMHUUYCCKUX IIPO-
IIECCOB, BBIOMpATH paIHoO-
HaJIBHYIO CXEMY IPOU3BO/I-
CTBa 33JJaHHOTO TIPOJIYKTa,
KPUTHUYCCKHU OCMBICIIMTL I10-
JydeHHBIE Pe3yNbTaThl pac-
4eToB | J1abopaTOpHOW pa-
0O0THI;

BBITIOJIHATE MaTCpHUAJIBHBIC U
SHEPreTHYECKUE pacyeTsl
TEXHOJIOTMYECKHMX ITOKa3aTe-
JIer

XUMUYCCKUX  MPOU3-

BOJICTB; OTNPEACNIATh OITH-
MaJIbHBIE YCIIOBHS TPOBEE-
HUS XUMHKO-
nporiec-
COB; 00OCHOBBIBATH IIENECO-

00pa3HOCTh

TEXHOJIOTHYCCKUX

BBIOpaHHOM
TEXHOJIOTHYSCKON CXEMBI H
KOHCTPYKIIMM  000pyIoBa-
HHS; COCTaBISITh W JeJIaTh
OMNHCAHUST TEXHOJOTUYECKUX
CXE€M XUMHUYECKHUX IMPOIEC-
COB;

YMeHrne TpPUMEHSTh CTaTH-




CTHYECKHE METOJIbI aHaJH3a
JUISS  OIEHKU  3HAYMMOCTH
(hakTOpOB, BIHAIOIMHNX Ha
YCTOHYMBOCTh M HAJIC)KHOCTD
MIPOIIECCOB, 00OPYIOBAHUS U
WH)KCHEPHBIX CUCTEM

YMeHue BecTH MaTepuab-
HBIM OallaHC MPOU3BOJICTBA

JIC

2. O0bem n MecTO AcHMILIMHBI B cTpyKType OIIOII

Hucoummuaa b1.0.28 MoaenupoBaHre XUMUKO-TEXHOJIOTHYECKUX MPOILIECCOB OTHOCUTCS K 06a30BOH ya-
ctu OIIOIIL, uzyuaercs Ha IV kypce, B 7 cemecTpe, 001ast Tpy10eMKOCTh TUCHMIUTHHEI 144 4. / 4 3.e.

3. Conep:kanue ¥ CTPYKTYpa IMCHHUIJIHHBI

3.1. CrpykTypa AUCUUILIMHBI

O0beM TUCHHMILIMHBI, U ®opma Te-
KonrakTHas paGora KYLLero KOH-
HauMenoBanme o0y4yaromuxcs ¢ npe- TPOJIA ycIe-
Ne n/m Bcero | momaBaTtesieM IO BH- Ba€MOCTH,
pa3esioB, TeM .| CP
4YacoB | 1aM Y4eOHBIX 3aHATHH NMPOMeKYTOY-
HOM aTTecTa-
JI JI3 3
107071
Ounas popma obyuenus
Cemecmp Ne 7
BBenenne B TUCHUILINHY.
Pasnen 1 | Pacuer TemjioBoro m Mmarte- 54 10 - 16 28 C,KP
PHAJBHOIO 0anaHca
BBenenne B AUCIUTUINHY.
Tema 1.1 | XuMUKO-TEXHOIOTHYECKHE 4 2 - 2 2 C
CHCTEMBI.
[TpuHIMIIBI COCTaBICHUS Ma-
Tema 1.2 | TEPHAIBHOTO Oamanca. Pac- 10 2 _ ) 4 C
YeThl PACXOAHBIX KOAPPUILIU-
€HTOB
ConocraBneHue MaTepraib-
HBIX 0aJTaHCOB OOPATUMBIX U
Tema 1.3 | HeOOpaTUMBIX XMMHKO- 10 2 - 4 4 KP
TEXHOJIOTUIECKUX MPOIECCOB
B IIPOMBINIICHHOCTH
[IpuHIMIBI COCTaBIEHUS
SHEPreTHYecKoro (TeraoBo-
Tema 1.4 | ro) Gananca. Pacuer Teruior 15 2 - 4 6 C
XUMHUYECKHUX U PUINIECKUX
MIPEBPAILCHHI
Tema 1.5 OO011e MPUHIKITBI COCTaBIIE- 8 2 B 4 6 C
HUS ¥ pacyera MaTepuaib-




Ne i/

HaunmenoBanue
pa3uesioB, TeM

O0beM JUCHUILIMHBI, Y

Bcero
JacoB

KonrakTHas padora
o0yuaruuxcsi ¢ nmpe-

nojaBartejieM 1o BH-
AaM y4eOHbIX 3aHATH I

i |

J3

I13

Cp

dopma Te-
KYLIEro KOH-
TPOJIsl ycrne-
BaeMOCTH,
NMPOMEXKYTOY-
HOM aTTecTa-
107041

HBIX ¥ TEIJIOBBIX 0alaHCOB
KYJIbTUBHPOBAHUS MUKPOOP-
TaHU3MOB

Pasznea 2

MaTteMaTH4YecKOe MO/eJIu-
poBaHH€ KHHECTUKH XUMHU-
YECKHUX peammﬁ B IIOTOKE

30

12

12

CT

Tema 2.1.

OO01re KNHETUYECKHE 3aK0-
HOMEPHOCTH PEAKLMH B I10-
TOKE

Tema 2.2.

Knaccudukanusa XuMHuecKux
peakTopoB. BinusHue Temmne-
paTypsl 1 THAPOAUHAMUYE-
CKHX [1apaMeTpPOB Ha KUHETHU-
KY peaKUuii B IOTOKE

Tema 2.3.

KuneTtnka peakuuii B peakTo-
pax UIcaJIbHOTO CMEIIEHHUS.

14

Pa3znea 3

XapakTepucTuKa XUMHKO-
TEeXHOJIOTHYeCKOi CUCTeMBbI

60

12

24

24

C,T

Tema 3.1

Dnementsl XTC 1 ux kiac-
cudukanus. TUTOBBIE TEXHO-
JIOTUYECKHUE ONEPATOPBI

Tema 3.2.

BI/II[BI TEXHOJIOTHYECCKUX CBsI-
3el MEXy OlepaTopamMmu

Tema 3.3.

WNHTerpanbHble U AEKOMIIO-
3uOHHBIE MeTOIBI X TC

Tema 3.4.

[Ipencrasnenne XTC B Buze
rpadoB, MaTpuIl U TaOIHII

Tema 3.5.

[Tpumenenue nHGOPMaITUOH-
HBIX TEXHOJOTHM TSI MOJIe-
JIMPOBAHUS XUMHUKO-
TEXHOJOTUYECKHUX ITPOLIECCOB

Tema 3.6.

Hcnons3oBaHue nakera
chemCAD myst MmonenupoBa-
aug XTC.

18

T, 3auer

Bcero:

144

28

52

64

Ipumeuanue: C — cobecedosanue, T- mecm, KP — konmponvnas paboma.

3.2. ConeprkaHue TUCHUTIIUHBI




Paznen 1 Beenenue B qucuuniuny. Pacyer TenioBoro u marepuaiabHoro 6ananca. Tema 1.1 Bene-
HUE B AMCLMILIMHY. XMMHUKO-TEXHOJOrn4Yeckue cucreMsl. Llenp, 3agaun AMCUMIIINHBI, €€ MEXKIUCIIU-
IUTMHAPHOCTh. OCHOBHBIE MTOHATHS, UCIOJIb3YEMbIE ITPU MOJEIUPOBAHUE XUMHUKO-TEXHOJIOTUYECKUX TPO-
1eccoB._XuMuko-texnosnoruueckue cuctemsl (XTC). Pacuer MaTepuanbHOTO U TEIIOBOTO OanaHca.

Tema 1.2 IIpuHIMITBI COCTaBIEHUS MaTepUAILHOTO OanaHca. 3aKOH COXPAaHEHUS MAacChl M CTEXUOMETPH-
yeckue cooTHouieHus. CocraBiaeHne MaTepualbHOro OajlaHca ¢ y4eTOM MOOOYHBIX peakMy Ha eJUHUILY
MaccChbl OCHOBHOI'O ITPOJYKTA WJIM Ha €IMHULlY BpeMeHU. TeopeTuuecKnil U NpakKTUYECKUHA MaTEPHATIbHBIN
Oananc. Pacuersl pacxoaHbix ko3¢ dunuentoB. ITonatue pacxogHoro Kosp@uIMEeHTa B XUMHUYECKOM
npousBojacTBe. Pacyer Ko3pPUUHMEHTOB € y4eTOM BHJIOB ChIpbs, BOJIbl, TOILJIMBA, JIEKTPOIHEPIUU Ha
eIMHUIlY BeIpaboTaHHOM npoaykiuu. Tema 1.3. ComocTaBieHne MaTepralbHBIX 0aIaHCOB HEOOPATUMBIX
XHUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB. XapaKTEPUCTUKA HEOOPATUMBIX XUMHUKO-TEXHOJIOTHYECKUX TIPO-
reccoB. CocTaBleHHE YpaBHCHHI MaTepHaIbHOrO OanaHca i HeoOpaTHUMbIX mporeccoB. Comocrapie-
HUE MaTepHaJIbHOTO OajaHca MPOMBIIUICHHBIX MPOLECCOB, OCHOBAHHBIX HA OOPAaTUMBIX peakiusax. Xa-
paKTepUCTUKAa OOPATUMBIX XMMHMKO-TEXHOJOIMUECKUX mporueccoB. CocTaBiaeHne YpaBHEHUIN MaTepuab-
Horo OanaHca s o0patuMbIX npoueccoB. Tema 1.4. [IpHHIMIIBI COCTaBIEHUS SHEPTeTUYECKOr0 (TEIIo-
BOro) OayiaHca. 3aKOH COXPAaHEHMs SHEPTruu. DHJI0- U HK30TEPMHUUECKUE MPOLIECCHl. Y paBHEHHUE TEIIOBO-
ro 6amanca. TemnoBoii GanaHc ¢ y4eTOM TEIJIOBBIX YPPEKTOB (IKZOTEPMUUECKUX U IHAOTEPMUUYECKHUX )
XUMHAYECKUX peakiuid M (PU3NYECKUX MpeBpalleHuil (McrapeHne, KOHACHCAUs | T.I1.),IPOUCXOSAIINX B
anmapare ¢ y4eToM MOJBO/Ia TEIUIOThl U3BHE U OTBOJIA €€ C MPOAYKTaMU PEaKlUH, a TAaKKe Yepe3 CTEHKU
ammapara. Pacder TemnoTr XMMHUYecKHX W (U3MYECKUX MpeBpameHuii. TemmoBoi 3ddexkt xuMudeckoit
peaknuu. 3akoH ['ecca. TermoeMKkocTh. 3aBUCHMOCTH TEIIOBOTO 3(PQeKTa peakuuu OT TeMIIepaTyphl.
VYpasuenne HepHcra. BelunciieHne TEIUIOTHI IPU CKUTaHUM TOIUIMBA WM IIPYU IIPEBPAILCHUN dJIEKTpHUYE-
CKOH DHEpPIUM B TEIUIOBYIO. TEIIOTHI Cropanus TOIUIMBA 10 €r0 3JIEMEHTApHOMY cocTaBy. Pacuer Temio-
BOro OajnaHca MPOMBIIIIEHHBIX IpoleccoB. TermnoBoii 0anaHc KOHKpETHOro anmnapara/peakropa. Cocras-
JICHHE TEIJIOBOro OajlaHca C y4eTOM TEIUIOBBIX APPEKTOB (IKZ0TEPMUUYECKHX M IHIOTEPMUUYECKHX) XU-
MHUYECKUX peaKkIuid M (U3MUECKuX MpeBpalleHui (McrnapeHue, KOHACHCAMs U T.I1.),IPOMCXOJAIINX B
anmapare ¢ y4eToM IOJ[BOJIa TEIUIOTHl U3BHE U OTBOJIA €€ C MPOIYyKTaMH PEaKIMH, a TAK)Ke Yepe3 CTEHKHU
anmapata. Tema 1.5. O0mue nNpuUHIMIBI COCTABIEHUS U pacueTa MaTepHAIbHBIX U TEIJIOBBIX OalaHCOB
KYJIbTUBHUPOBAaHUS MUKPOOPIaHU3MOB. AJITOPUTM COCTaBJICHHSI MaTEpPUAJIBLHOTO U TEIJIOBOrO OaaHCOB
Ha IpUMepe KyJIbTUBUPOBAHUS MUKPOOPTraHU3MOB.

Pa3znen 2. MaTtemaTn4eckoe MOJeJIMPOBaHNE KHHETHKH XMMHYECKHX peaKuil B moToke. OCHOBHBIE
MOHATUS, ONpeeNeHns, pacueTHble popmyisbl. [IpencraBneHus o KpUTepusx ONTUMU3ALUH, d(P(HEKTHB-
HOCTH TIPOLIECCOB, YAEIbHONW MPOU3BOIUTEIBHOCTH XMMHUYECKHX peakTopoB. Tema 2.1. O0mue KuHeTH-
4ECKUE 3aKOHOMEPHOCTH peakiuil B MOoToKe. CKOPOCTh XUMHUUYECKON peakunu. KuHeTnueckoe ypaBHEHHE
XUMHUYECKOHN peakuyy. BiusHue pa3nuyHbIX yCIOBUN HA CKOPOCTh peakuuu. KuHeTnyeckue KpuBble IS
peakuuii, npoTekaroumx B noroke. Tema 2.2. Knaccupukanuss XuMU4eCKUX peakTOpoB. XUMUYECKUE pe-
aKkTopbl U UX Kiaccudukanus. TpeboBaHNS K XUMHUYECKHUM peaKkTopaM Kak OoCHOBHOMY 3yieMeHTy XTC.
MareMaruueckoe U GU3NIECKOEe MOJICTUPOBAHNE XUMUYECKUX PEAKTOPOB. MaTepuanbHbIi OanaHC peak-
TOpOB, pabOTAIOIIUX B CTALIMOHAPHOM U HECTAIIMOHAPHOM pekuMax. BBIBOJ XapaKkTepuCTHYECKUX ypaB-
HEHUH JJI1 peakTOPOB UACAIBHOTO CMEIIEHN U BeITecHEHUs. Tema 2.3. KuneTuka peakuii B peakropax
uaeasbHOro cmemenus. Matepuansublii 6ananc s PUC. YpaBHeHue TemioBoro 6anaHca Juis HEmpe-
peiBHOIeiicTBYIOIIEr0 PUC ¢ BHemHUM TemoooMeHoM. [lnna HenpepriBHOAeHcTBYtomero PUC, pabora-
IOLET0 B aBTOTEpMHUYECKOM. Pexxum. MHTerpanbHas CeNEeKTUBHOCTH JJISi HENPEPHIBHOJEHCTBYIOIIETO
PUC. Kunetuka peakiuii B peakTopax UA€aJbHOTO BBHITECHEHUS. Y pPaBHEHHE MaTepuaibHOro OajnaHca B
muddepenunanbHol popme. Xapakrepuctuueckoe ypaBHeHue 11 PUB. YpaBuenue temnoBoro 6ananca
JUTsl HETIPpEpBIBHO AeicTByromero PYB ¢ BHemHUM Tem1o0OMEHOM TIPH MOCTOSIHHBIX TEMIIEpaType U Co-
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CTaBe IO MONEPEYHOMY CEYEHHUIO IOTOKA. Y paBHEHUE TEIJIOBOr0 OajiaHca [l HENPEepbIBHOACHCTBYOIIE-
ro PUB ¢ BHyTpeHHUM TemI000MEHOM MEXy MCXOAHBIMH BEIIECTBAMHU M PEAKLMOHHOW CMEChIO (Tpu
[I0JIOTPEBE MCXOJHBIX BemiecTc). CeneKTUBHOCTh Ipoliecc. BnusHue temnepaTypsl U THApOAMHAMUYE-
CKHX TIapaMEeTPOB HAa KMHETHKY peakuuid B MOTOKe. M3oTepMuuecKuil, aanadaTUIeCKuid, MOJIUTPOIIHYe-
CKUI peKHUMBI pabOTHl PEAKTOPOB. YpaBHEHHUE TEIUIOBOro OanaHca JJs WICAIbHBIX peakTopoB. Teruio-
obMmeH B peakTopax. CrocoObl OCYIIECTBICHHUS ONTHUMAJIbHOIO TEMIIEpaTypHOro pexxuma. Beibop tuna
peaKTopa C y4eTOM TEILIOBOTO PEKHUMA.

Paznen 3. XapakTtepucTHKa XHUMHKO-TeXHOJOrH4eckoii cucrembl. Tema 3.1 Dnementel XTC u ux
knaccupukanus. Tunossle TexHooruueckue onepatopsl. Kinaccudpukanuu snementos XTC ¢ ncnomnb3o-
BaHHMEM Hepapxuyeckoro npunHiuna. OCHOBHbIE YPOBHU uepapxuu 37eMeHToB (noacuctem) XTC. Turmo-
BbIE TEXHOJIOTMYECKUE OIIEPATOPHI: OCHOBHBIE 1 BCIIOMOT'aTEIbHBIE TEXHOJIOTUYECKUE ONIEPATOPBI.

Tema 3.2. Bunel TexHonornueckux cpsizeit Mexay oneparopamu. Ilpu Beeit cnoxunoctu XTC cyiecTBy-
IOT TUIOBBIE COCIMHEHUSI ONIEPATOPOB MEXKy COO0H, 00bEeMHAIONINE X B eAUHYIO cxeMy. K HUM oTHO-
cATCA: MOCJeI0BaTeNbHOE, NapaljIelIbHOE, MOC/I€I0BaTeIbHO-00BOAHOE (OaliacHOE) U PeLUPKYJIALUOH-
HO€ COCIMHEHUS.

Tema 3.3. UnTerpanpubie n nekomno3umonusie Metopl XTC. Cyts meTonoB pacuera XTC. Cocrasiie-
HUE M OIMCAaHue MoJeNiell M ypaBHEHUH 1 Kaxoro Meroja. CpaBHEHHE OCOOCHHOCTEH MHTErpalbHOTO
u nexommo3unroHHoro metoaoB pacuéra XTC. Tema 3.4. [Ipencrasnenne XTC B Buzae rpados, MaTpuix
u Tabmuu. Ananu3z ctpykTypbl XTC. Pacecmorpenune crpykrypsl XTC B Tepmunax Teopuu rpados. Permre-
HUe 3a/1a4 rpadpl ¢ TOMOLIbI0 MaTpull. J[Jis pelieHnss MHOTOMEPHBIX 3ajjad aHajiu3a U ONTUMHU3ALUU XU-
MHUKO-TEXHOJIOTUYECKUX CUCTEM HCHOJB3YIOT XMMHKO-TEXHOJOTNYECKUE rpadbl: MOTOKOBBIE, HHPOpMa-
LIUOHHO-TIOTOKOBBIE, CUTHANIbHBIE U rpadbl HanéxHocTH. CTpykTypa XTC B BUJe MaTpUIbl CMEKHOCTH
WIN B BUJIE clIMCKa cMexXHOCTU. Tema 3.5. [IpumeHenue nHGOPMALMOHHBIX TEXHOJIOTUI AJI1 MOJIEIHUPO-
BaHUs XMMHUKO-TEXHOJIOIMUYECKUX MPOLECCOB. [eTepMUHUPOBAHHBIE U CTATUCTUYECKUE MOZEIN JIEMEH-
TOB XUMHUKO-TEXHOJIOTNYECKOI CHCTEMBI. ClIEUalM3UPOBaHHOE IPOrpaMMHOe oOecrieueHue, cojepxa-
11ee B CBOMX 0a3ax JaHHBIX aJIeKBaTHbIE MaTeMaTHYECKUE MOJIEIH pa3IMyHbIX mpoueccoB. Tema 3.6. Hc-
nosib3oBanue nakera chemCAD s monenupoBanust XTC. MonenupoBaHie XUMUKO-TEXHOJIOTHYECKOTO
nporecca B XEMKA/I: necats ocHoBHBIX 3TanoB: 1. Co3manue HOBOTO 3ajanusd. 2. Beibop enunuil us-
Mepenust. 3. [loctpoenue TexHonornyeckoil cxembl.4. Beioop koMoHeHToB. 5. Beibop TepmoanHamMuye-
CKUX Mojenell. 6. 3ajaHue NOTOKOB nMuTaHus. 7. BBox nmapamerpoB o0opyaoBaHus. 8. 3amyck nporpam-
Mbl MoaenupoBanus. 9. [Ipocmotp pesynbraros. 10. PacneuaTka aHHBIX.

4. ®oHA OLEHOYHBIX CPEeICTB MO AUCHHIJINHE
4.1. ®opmbl 1 MaTepHallbl TEKYIIETO KOHTPOJISA

4.1.1. B xone peanuzauuu qucuuruinabl 51.0.28 MoaenupoBanne XMMHKO-TEXHOJIOTHYECKUX MPOLECCOB
UCHOJB3YIOTCS cleayromue (GopMbl TEKYLIEro KOHTPOJIS YCHEBAEMOCTH OOYYarOIUXCsA: OMNpOC, TECT,
KOHTpOJIbHAs paboTa.

4.1.2. Matepuaisl TEKYLLIETO KOHTPOJI yCIIEBAEMOCTH

IIpumepsl TeKyIEro KOHTPOJIA:

Tecr

Ha npumepe temsl 2.3. «KnHeTHnka peakiuy B peakTopax WACaJbHOTO CMELIEHMs» pasnena «MaremaTu-
YeCKO€ MOJIETMPOBAaHNE KHHETUKN XUMUYECKUX PEaKUil B IOTOKEY.



Ne

3aganue
BOIpOCa
Yemy paBeH MOPSIOK N peaklvy, IPOTEKAIOLIEH B peakToOpax HA€aJbHOTO CMELIEHMs HElpe-
PBIBHOTO M MJCAIBHOIO BBITECHEHUS, BKJIIOUEHHBIX MapajljielIbHO, €CIU MPU OJMHAKOBBIX HX
.. XA
00BEMax Harpy3Ku COOTHOCSTCS KaK ?
(1-xp)-In(1-xy)
1. Dn=1;
2) n=0;
3) JaHHBIX HEJOCTATOYHO;
4)n=0,5;
5)n=2
B kakux cimydasx onpasJaHO IPOBEIEHUE PEAKIIMU IIPU U30BITKE OHOTO U3 KOMIIOHEHTOB?
1) ecnu peakiust oOpatumasi, OJIMH U3 KOMIIOHEHTOB (OoJiee MemeBbIil uin 00Jiee JOCTYITHBIN )
Oepercs B M30BITKE ISl TTOBBIIICHUSI CTEIIEHU MPEBpaIIeHus Ipyroro (6oJiee MEeHHOr0) KOMIIO-
HEHTAa;
2) 30BITOK OJJHOTO U3 KOMIIOHEHTOB HE OTpaB/aH, TaK KaK /Ui HAWIYYIIero MPOTEKaHUS pe-
2 aKLIMU HEOOXOAMMO OpaTh KOMIIOHEHTHI B CTEXMOMETPUUYECKUX KOJIUYECTBAX;
3) U30BITOK OHOTO M3 KOMIIOHEHTOB YMECTEH B CIIydae, KOT/ia APYrod KOMIIOHEHT SOBUT
WM KOTJa MPOJYKThI PEAKIIMK HOBBIILIEHO TOKCUYHBI;
4) xorja OJlMH U3 KOMIIOHEHTOB TOKCHYEH WJIM KOT/1a MPOJYKThI PEAKLUHU STIOBUTHI, peareHThl
ciieiyeT OpaTh CTPOro B CTEXMOMETPUUECKUX KOIUYECTBAX.
C kaxoii 1eNbI0 OCYILECTBIISAIOT TEOPETUUECKYIO ONITUMHU3ALIMIO MpOLIecca:
1) nyst BBIOOpa HAMTYYIIIETO BBOJA pearcHTa B PEaKTop;
2) s 3¢(HEeKTHBHOTO OTBOJIA TEILIa U3 30HBI PEaKIIUH;
3. 3) Ans opraHM3aluy Ipolecca B PeakTope, YToObl MAKCUMaIbHO NMPUOIU3UTHCSA K ONTUMAIb-
HOMY T€MIIEpaTypHOMY PEKUMY;
4) 4T0OBI CMECTUThH PAaBHOBECUE PEAKIINH;
5) 4ToOBI ONpeneNnuTh HeOOXOIUMBII U30BITOK peareHTa.
Kaxoil peakTop: MA€aJIbHOTO BBITECHEHUS WM HWJEAJIBHOIO CMELIEHUS HENPEPHIBHBIA UMEET
OO0JIBIITYIO0 TPOU3BOIUTENLHOCTD MPH MMPOYMX PABHBIX YCIOBMSX, €CIIM MOPSAA0K peakuuu n = 0?
1) peakTop MIAEATBHOTO BBHITECHEHHUS, TaK KaK 33JJaHHYIO CTEIIEHb IIPEBPAICHUs B HEM MOXKHO
JOCTUYb 33 MEHBILIEE BPEMS;
4. 2) peakTop UAEaTbHOTO CMEIIEHUS HEMPEPHIBHBIN, TaK KaK N3MEHEHNE KOHIIEHTPALH B HEM OT
HAYaJIbHOTO JI0 KOHEYHOTO 3HaYE€HHSI IPOMCXOIUT MTHOBEHHO;
3) peakTopbl UMEIOT OJJUHAKOBYIO IIPOU3BOJUTENBHOCTD, TaK KaK MPU HYJIEBOM IOPSJIKE peak-
LM ¥ OJUHAKOBOM BPEMEHH pPEaKIMU JOCTUTAeTCs OJHA U Ta K€ CTENEeHb NpEeBpallleHust uc-
XOJJHOTO KOMITOHEHTA.
W3BecTHO, UTO MpH MPOBEIEHUU MPOCTONH HEOOPATUMOI peakluu BpeMsl peakiuu Ajs J0CTHU-
KEHUsI 3aJJaHHOW CTENEeHH MpeBpalleHus B peakTope uaeaabHoro BeitecHeHus (P C) menbie,
4YeM B peakTope ujaeaabHoro cMmemeHus HenpepsiBHOM (PUC-n). Kpome Toro, 3a 01HO U TO ke
5 BpeMs npeObIBaHUs, JOCTUTHYTas creneHb npespamienus B PUB Boimie, uem B PUC-H. Crpa-

BEUIMBO JIM 00IIIee yTBEPXKACHUE, YTO PEKUM HI€aTbHOTO BhITeCHEHHS AP (EKTUBHEE peKrMa
UJEAIBHOTO CMELIEHUS?

1) na, PUB Bcerna appextuBnee PUC-H;

2) na, PUB sddextuBnee PUC-H, BkiItoUas peajgbHbIE peakTopa C peKMMaMHU BBITECHEHUS U
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CMEIICHHUS;
3) cupaBeIMBO TOJIBKO I N30TEPMUUYECKUX MPOLIECCOB;

4) HeT, yTBEp)KICHHE HEBEPHO;

5) ma, 1uid MPOCTHIX PEAKIMM B H30TEPMUUECKUX PEAKTOPAX;

6) npu IPOBEAECHUH CIOKHBIX PEAKIMN B 3aBUCUMOCTH OT COOTHOILIEHUS] CKOPOCTEH 11e/1eBOro
1 noboyHoro MapmipytoB peakiuu PUC-u moxer ObiTh 3 dextuBHee PYB (MakcumanbHas
CEJIEKTUBHOCTH 110 1I€JIEBOMY IIPOAYKTY IIPU 33JJaHHOM CTENEeHU NPEeBPALICHHUs);

JU11 Kakoro uAeaJbHOro MOTOKA XAapaKTEpHbI CIEAYIOLIUE W3MEHEHMs] KOHLUEHTPALUU C, UC-
XOJIHOT'O BEIIECTBA A U €ro CTENEHU NIPEBPAILEHUs XA [10 00beMy peakTopa vp?

Ca Xy

6.
Ty ¥
1) 17 mOTOKA MICATbHOTO CMEIIEHUS B IPOTOYHOM PEAKTOPE;
2) Ul TOTOKA WACATBHOTO BHITECHEHUS;
3) Ui IOTOKA B PEaKTOPE MICATbHOTO CMEIICHUS IEPUOTUIECKOM.
CobecenoBanne

Ha mpumepe tems 3.4. «IlIpencraBnenune XTC B Buge rpadoB, MaTpull U Ta0auIy» pasnaena «OCHOBHBIC
Metoabl pacuera XTC»

Bompocstr:

1. Kakue rpynmnsl ypaBHEHUI 00BEIUHAIOT B CUCTEMY YPAaBHEHUN B Cy4yae MHTErPaJIbHOIO METO/A pac-
yeta XTC?

2. CyTb IeKOMNO3UMOHHOr0 MeToa pacuera XTC.

3. Mnsa xakux XTC npumeHstoT nrepauuoHHblii MetoA pacuera? [ouemy?

4. [IpuBeauTe cpaBHEHHE OCOOCHHOCTEN MHTETPATBLHOTO U JEKOMIIO3UIIMOHHOTO METO/IOB pacyeTa.

5. Kakoga ctpykrypa XTC, npencrasiennas B Buje rpada? Crenaiite mosiCHeHHsI HA CXEMaTUYHOM TIPU-
Mepe

KonTponbHas pabora

Ha npumepe Temsr: 2.5 «IIpuHImns cocTaBlieHUs YHEPreTuYecKoro (TemioBoro) Oananca» (Pacuer ten-
JIOT XUMHYECKHX U (PH3UUeCKHX IpeBparieHuid. Pacder TeruioBoro 0axanca mpOMBIIIIICHHBIX ITPOIIECCOC).

Bapuant Nel

1. N3 KakuX 37€MEHTOB CKJIabIBaeTCsl TEIUIOBON OajaHC mpoleccoB?

2. 3akoH ['ecca: popmMyarpoBKa, CIeICTBUS, IPUMEHUMOCTb.

3. CocTaBUTh TEMJIOBOM OajlaHC peakTopa JJs MOJIY4eHHUs BOAOPOJa KaTaIUTUYECKOH KOHBepcHen

merana. Pacuer ocymectsiusercst Ha 1000 M° Bomopoa. TToTepy TEIIOTE B OKPYKAIOIIYIO CPELy MpH-
MepHO 6% oT npuxoja TernaoThl. [lonydeHne Bogopoa NPOTEKAET COrJIaCHO PeaKuu

CH4 + H,0 < CO + 3H; — 206200 xIx

ITpu cocraBieHnu TemaoBoro Oamnanca Heooxonumo yuectb, utro CHy : H,O =1 : 2. Temneparypa nocty-
naroumx B peaktop peareHToB — 105 °C, remneparypa B 30He peakiuu — 900 °C. 3HaueHHs TEeII0EMKO-
ctu [k x/(xkmonp C] mpuBeIeHBI B TAOIHIIE.

Temnepartypa, °C | CHy H,O CO H,
100 36,72 33,29 28,97 29,10
900 - 38,14 31,36 29,90
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4.1.3. [lIxana oueHUBaHUS [JI TEKYIIErO KOHTPOJIA

Tect

HuddepenunrpoBanHas olieHKa:

90 -100 % 6ana0B — OLIEHKA «OTIIMIHO,

75 - 89 % 6amioB — OLIEHKA «XOPOIIIO»,

51- 74 % GanioB — OLIEHKA «yAOBJICTBOPUTEIHHOY,

0 — 50 % GamioB — OIICHKA «HEYTOBJICTBOPUTEIHLHOY.
CobecennoBanue

- OLICHKA «OTJIMYHOY»: M3JIOKEHHBIN MaTepuan (akTUYeCKH BEpeH, HAINYHE TIYOOKUX HMCUEPIBIBAIOIINX
3HaHUHA B O00bEME YTBEP)KJIEHHOM MpOrpamMmbl JUCLUILUIMHBI B COOTBETCTBUHU C IIOCTABIEHHBIMHU IIPO-
rpaMMOl Kypca IeNsIMU U 331a4aMi 00y4eHUsl; IPaBUIIbHbIE, YBEPEHHBIE ACHCTBUS MO MPUMEHCHUIO TI0-
JIy4CHHBIX KOMIIETCHIIMM Ha MPAKTUKE, TPAMOTHOE M JIOTUYECKH CTPOMHOE M3JI0KEHUE MaTepualia Ipu
OTBETE, YCBOCHNE OCHOBHOM U 3HAKOMCTBO C JIOTIOJHUTEIIBHOM JINTEPATYPOH; - OLICHKA «XOPOILIO»: HAJIU-
YK€ TBEPJIbIX U JOCTATOYHO MOJIHBIX 3HaHUH B 00beMe YTBEpP)KICHHON MpOrpaMMbl AUCLHUILUIMHBL B COOT-
BETCTBHUHU C LIEJIIMU OOYy4EHHUs, IPAaBUIIbHBIE JEMCTBUS 1O NPUMEHEHUIO 3HAHUHM, YMEHUH, BIaJeHUN Ha
[IPAaKTHUKE, YETKOE U3JIOKEHUE MaTepuana; JOIYCKAaIOTCs OTAEIbHBIE JOTUYECKUE U CTUIMCTUYECKHUE I10-
IPELIHOCTH, ACIIMPAHT YCBOWJI OCHOBHYIO JIMTEPATYPY, PEKOMEHJOBAHHYIO B IIPOrpaMMe JUCLUIIINHBL,

- OIICHKA «YIOBJICTBOPUTEIHHOY» - HAJIMUME TBEPABIX 3HAHUN B 00bEME yTBEP)KACHHOW MPOrpaMMBbI B CO-
OTBETCTBUHU C LIEJSAMU U3YUYEHUS], U3JI0)KEHUE OTBETOB C OT/IEJIbHBIMU OLIMOKAMH, YBEPEHHO HCIIpaBIICH-
HBIMU I10CJIE JTOIOJIHATEIBHBIX BOIPOCOB; IIPAaBUIIBHBIE B LIEJIOM JACUCTBUSA 110 IPUMEHEHUIO 3HAHUU Ha
IIPaKTHKE;

- OLICHKa «HEYJO0BJIETBOPUTEIILHOY - OTBETHI HE CBA3aHbI C BOIPOCAMH, HAJIMUKE TPYOBIX OLIMOOK B OTBE-
T€, HEIIOHUMaHUE CYLIHOCTU U3JIaracMoro BOIPOCa, HEYMEHHUE NPUMEHATh 3HAaHUs HA MPAKTHUKE, HEYBeE-
PEHHOCTb U HETOYHOCTb OTBETOB HA JONOJHUTEIBHBIEC U HABOASILHUE BOIIPOCHI.

KonrposnbHas pabora

- OLICHKA «OTJIMYHO»: U3JI0KEHHBIN MaTepuall (aKTUYECKU BEPEH, HAJIMYME INyOOKHUX HMCUEpPIIBIBAIOLINX
3HaHUUA B O00BbEME YTBEP)KJIEHHOM MpOrpamMmbl JUCIHUIUIMHBI B COOTBETCTBHUHU C IOCTaBJIECHHBIMHU IPO-
rpaMMoOil Kypca LeIsIMU U 3aJjauaMy 00y4YeHMsI; IPaBUIIbHbIE, YBEPEHHbIE AEHCTBUSI IO MPUMEHEHHIO T10-
Jy4YEHHBIX KOMIIETEHIMI Ha MpakTHKE, IPaMOTHOE U JIOTUYECKU CTPOWHOE U3JI0KEHHE MaTepuasa IMpu
OTBETE, YCBOCHUE OCHOBHOW M 3HAKOMCTBO C JIOIIOJHUTENIBHOM JINTEPATYpOi; pacdeThl SIKCIIEPUMEHTAIIb-
HBIX 3a/1a4 OCYIIECTBIIEHBI C UCIIOJIB30BaHUEM HEOOXOIUMBIX (POPMYJT; MOITYYEHHBIH pe3ysIbTaT IPaMOTHO
UHTEPIPETUPOBAH;

- OLIEHKA «XOpOUIO»: HAJIUYMEe TBEPJBIX M JOCTATOYHO IOJIHBIX 3HAHUH B 00beMe YTBEp)KICHHOH Mpo-
rpaMMbl JIUCHUUIUIMHBI B COOTBETCTBUU C LIETISIMH OOy4Y€HUS, IPaBUWJIbHbIE JAECUCTBUS MO MPUMEHEHUIO
3HaHWW, YMEHUH, BIAJCHUN Ha MPAKTHKE, YETKOE U3JI0)KEHUE MATEpHUAIIA; JOMYCKAIOTCS OTACIbHBIE JIO-
TMYECKHUE U CTUIIMCTHUYECKHE MTOTPEIIHOCTH, CTYIE€HT YCBOMJI OCHOBHYIO JIUTEPATypPy, PEKOMEH0BAHHYIO
B MporpamMme AUCLMIUIMHBL, UMEIOTCS HECYIECTBEHHbIE HEI0YEThl MPHU PEUICHUH IKCHEPUMEHTAIbHBIX
3aJ1a4; MOJYYEeHHbIE Pe3yJbTaThl, B 1I€JIOM, ONMCAaHbI MPAaBUIIBHO;

- OLICHKA «y/IOBJIETBOPUTEIHHOY» - HAJIMUUE TBEPABIX 3HAHUN B 00bEME YTBEPKACHHON NMPOrpaMMBbl B CO-
OTBETCTBHMHU C LEISIMU M3YUYEHUsI, U3JI0)KEHHE OTBETOB C OT/AEIbHBIMH OLIMOKAaMH, YBEPEHHO HCIPABIICH-
HBIMH I10CJI€ JIOTIOJHUTEIBHBIX BOIPOCOB; NPaBUIIbHBIE B LIEJIOM JEHCTBHS 110 NIPUMEHEHUIO 3HAHUM Ha
MPAKTUKE; JOIMYIIEHBI CYIIECTBEHHbIE OMMOKN MpPU PELIeHUH SKCIEPUMEHTANbHBIX 3ajlay; B UHTEpIpe-
TalUU Pe3yIbTaTOB AOMYIIEHbI IPUHIUIHATbHbIE HETOUHOCTH;

- OLIEHKA «HEYOBJIETBOPUTEIHHOY» - OTBETHI HE CBSI3aHBI C BOIIPOCAMU, HAJIMYKE IPyObIX OMIMOOK B OTBE-
T€, HETIOHUMAaHUE CYIIHOCTH M3JIaraeMoro BOMNpoOca, HEYyMEHHE MPUMEHSTh 3HAHUS Ha MPAKTHUKE, HEyBe-
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PEHHOCTb U HETOYHOCTH OTBCTOB Ha JOIIOJHUTCIIBHBIC W HABOJAIIHWEC BOIIPOCHI; OTCYTCTBYCT PCIICHHUC
3aa4 U OHO IMOJTHOCTBIKO HEBCPHOC; OMMUCAHUC PE3YJIbTATOB HEC COOTBCTCTBYCT 3aIaHUTO.

4.2. ®opmbl 1 MaTepHallbl IPOMEKYTOYHON aTTeCTAllUU

4.2.1. IlpoMexxyTo4Has aTTecTalus — 3a4€T, MPOBOAUTCS B (pOpMe TecTa C 3aKPHITHIM U OTKPBITBIM THIIOM
3aJaHuM.

4.2.2. O1ieHOYHbIE CPEICTBA JJIsI IPOMEXYTOUYHOM aTTeCTAlluU

Tect
BapwuanT 1

Ne
BOIIpOCa

3aganue

[Iponecc pekTH(UKAIUN UCTIONB3YETCS JJIS:
a) pa3fielieHus: CMecel JKUKOCTh-TBEPA0e
1. b) paznenenus ra3000pa3HbIX cMeceit

C) pa3JieNeHUs )KUIKHX CMECei

d) OUMCTKY 3anbUICHHBIX FA30B

Kaxko# npouecc pa3zaeneHuss OCHOBaH Ha Pa3IMUMAX B JIETYYECTAX KOMIIOHEHTOB:
a) DKCTPAKLUsA

2. b) abcopOmst

¢) aacopous

d) kpekuHr

Kakoii mporiecc MOXET UCTIONb30BAThCS ISl OYMCTKHU MPUPOTHOTO ra3a OT CEPOBOIOPOAA:
a) abcopOuus

3. b) ceaumeHTanus

¢) bunapTpanus

d) necopOumst

B cxeme cuHTe3a aMMuaka TpyOuaThlii peakTop UCHOIb3YETCs JUIsl OCYIECTBICHUS
peakuun

a) BropuuHoii mapoBoii KOHBEPCUM METaHa

b) [lepBuuHOI TapoBOIl KOHBEPCUHU METaHa

¢) ITapoBoii kouBepcun CO

d) MeranupoBaHus OKCHIOB yTiepoa

MaxkcruManbHbIi KOA(QGUIUEHT TEMJI000MeHa Ha0II01aeTCsl IPU TEII000MEHE:
a) MEX/y KUTSIIEeH )KUKOCTBIO U Ta30M

5. b) Mex1y ra30M M JKUJIKOCTBIO

C) MEXITy IBYMS KHIKOCTSIMHU

d) Mexxay Kunsiei )KuIKOCThI0 M KOHJICHCUPYIOIIHUMCS TapoM

VYTIIIeBOIOPOJHOE CHIPBE MPEAIIOYTUTENBHEE IS ITOIYYEHHUS BOAOPO/IA 10 CPABHEHUIO C BO-
JI01 B CBS3H C:
a) Huskoil croumocTeio npupoaHoro raza B P@;

6. b) BeICOKO¥ CTOMMOCTBIO TUCTUIUTHPOBAHHON BOJIBI;

¢) bosiee BBICOKMM Ka4eCTBOM MOJy4aeMOIro BOJIOPOJIA;

d) Menb1ieii sHEprueil cBsi3u BOAOPOAA.

JI1st mpeoTBpaIeHHs pa3pyIIeHUs] TPYOOTPOBOIOB MPH PE3KUX H3MEHEHUSIX TeMITepaTyphl
7 HCIIONB3YIOT:

a) TeroByro «pyOamky»;
b) TemmooOMeHHUK «TpyOa-B-TpyoOE»;
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¢) TepMocTOlKME MaTepUaIIbL;
d) TeryoBbIe KOMIIEHCATOPHI.

Kakwne ¢akTopsl HEOOXOIUMO YUUTHIBAT MIPH MMOCTPOCHUH XUMUKO-TEXHOJIOTUIECKON CXEMBI
nporecca:

a) peasibHbII COCTaB UCXOJIHOTO ChIPbs

b) TpeOOBaHUS K Ka4eCTBY HPOIYKTOB

C) IOCTYITHOCTh U CTOUMOCTb SHEPrOpecypcoB

d) sxosornueckue TpeOOBaHUS

Bb160p onTUMaIbHON TEXHOJOTMYECKOW CXEMBI OCYILIECTBIISAETCS] HA OCHOBE KPUTEPHSL, OT-
pa)karoILero:

a) SKCILTyaTallMOHHbIE 3aTPaThl HA

(yHKIIMOHMPOBAHUE MPOU3BOCTBA

b) kanuTagbHBIE 3aTPATHI HA CO3JAHKUE IPOU3BOJICTBA

¢) ceb6ecTOUMOCTh €IMHUIIBI POTYKIIUU

d) Bce

10.

OtnyBka (cOpoc 4acTH LUPKYIUPYIOLIEro MOTOKA) B [IMKJIE CHHTE3a aMMUaKa HeoOxoauma
JUISL IPEIOTBPALLICHHUS:

a) Bo3HUKHOBEHUS B3PBIBOOIIACHBIX YCIOBUM B PEAKTOPE CUHTE3a aMMMAKA;

b) IleperpeBa peakTopa CUHTE3a aMMHAKa;

¢) Hakonenust aprosa u MetaHa B IIOTOKE;

d) Konpencamnuu BoAsIHOTO Tapa.

11.

Br100p onTuManbHON TEXHOJIOTMUYECKONH CXEMBI OCYILIECTBIIICTCSI HA OCHOBE KPUTEPHsL, OT-
paxkaromero:

a) PKCIUTyaTallMOHHBIC 3aTpaThl Ha (QYHKIIMOHUPOBAHKE TIPOU3BOJICTBA

b) kanuTaabHBIE 3aTPATHI HA CO3JAaHKE IPOU3BOJICTBA

) ce0ecTONMOCTh €IMHUIIBI TIPOTYKIIUU

d) pa3HOCTb MEX/1y CTOUMOCTBIO MPOAYKLIUU U PACXOJI0B HA €€ IPOU3BOJCTBO C YIETOM
yIEIbHBIX KallUTAJIBHBIX 3aTpaT

12.

Monens 00beKTa 3T0. ..

a) MpeaIMeT MOX0XKUH Ha O0BEKT MOACITUPOBAHUS

b) 00BeKT - 3aMecTUTENb, KOTOPHIN YUUTHIBAET CBOMCTBA 00BEKTA, HEOOXOIUMBIE JJIS J10-
CTHKEHUS LIETN

) Komusi 00bEeKTa

d) ma610H, MO KOTOPOMY MOKHO MTPOU3BECTH TOYHYIO KOTTHIO 00bEKTa

13.

OcHoBHast pyHKIIHS MOJIEIH 3TO:

a) [lomyunuts nHGOPMAIIMIO O MOJETHPYEMOM OOBEKTE

b) OToOpa3uTh HEKOTOPHIE XaPAKTEPUCTUIECKUE TTPU3HAKU O0BEKTA

¢) [Tonyunts nHGOpPMALIKIO O MOJIEIUPYEMOM 00BEKTE MIIK OTOOPA3UTh HEKOTOPBIE XapaKTe-
pUCTHYECKHE IPU3HAKKA 00BEKTa

d) Bocnpouszsectu ¢pusnueckyro popMy o0beKTa

14.

MatemaTuueckoil MOJIeNIbI0 00bEKTa Ha3bIBAIOT. . .

a) Omnucanne 00bEKTa MATEMAaTHUYECKIMU cpe€acTBaMu, IO3BOJIAIOIICE BEIBOAUTD CYKACHUE O
HEKOTOPBIX €ro CBOMCTBAX MpHU MOMOIIX (HOPMATIBHBIX MPOIEAYP

b) JIro0yr0 CHMBOIHYECKYIO MOJIENb, COACPKAIIYIO MATEMATUYECKHUE CHUMBOJIBI

¢) I[IpencraBnenre CBOMCTB 0OBEKTA TOJBKO B UHCITIOBOM BHUJIE
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Kakas ¢popma maremarnyeckoil MoienT 0ToOpakaeT mpeanucaHue MnocieI0BaTeIbHOCTH He-
KOTOPOI cHCTeMBI onepaluii HaJl UCXOAHBIMU JAHHBIMHU C LENbIO MOTYYeHHsI pe3ysibTaTa:

a) AHajuTHYECKAs

b) I'paduueckas

¢) lludposas
d) Anroputmuueckas

15.

OnTUManbHBIM MPOLIECCOM JUIS Pa3/ACICHHUS )KUIKOCTEH ¢ OJIM3KOM TeMIlepaTypoil KUTICHHUS U

16. HHU3KOH TepMquCKOﬁ CTaOMIILHOCTBIO SIBJISIETCS

OnTuManbLHBIM THIIOM Hacoca IJIA TpaHCIIOpPTa HEOOJIBIINX KOJIUYECTB )KI/I,Z[KOCTGI\/'I " SMYJIb-

17. .
CHHU IIpU HGO6XOIII/IMOCTI/I TOYHOI'O YIIPABJICHUA UX PACXOIO0M ABJIACTCA

OnTuManbHBIM IpoHeCCOM IJid yaaJlCHUA CCPHUCTBIX COCI[I/IHeHI/Iﬁ HU3 O JOPUPOBAHHOI'O ITPH-

18. POOAHOI0 rada B CX€M€ CUHTEC3a aMMHaKa SABJISACTCA

OtcyTcTBHE BO3BMYIICHUI CTOXaCTHYECKOTO XapaKkTepa U OIMHMCaHKe MPOIECCOB peodpa3zo-
BaHUA I/IH(I)OpMaI_II/II/I B JUCKPCTHOM BpPCMCHU

19.

HecooTtBeTcTBHE (1)I/I3I/I‘ICCKOI71 PE€aJIbHOCTH, TAK KaK a0COJIFOTHAsT HCTHUHA HECOAOCTHXKHUMA
Ha3bIBACTCs

20.

MO,I[GJ'II/IpOBaHI/IC, IIpU KOTOPOM pPCAJIbHOMY 06’LGKTy CTAaBUTCA B COOTBETCTBUC €TI0 YBCJIU-

YEeHHBIN WIIH YMeHBIJ_IeHHHﬁ MaTepI/IaJ'IBHHﬁ aHalJior, ,Z[OHYCKaIOH_II/Iﬁ HCCICOOBAHUEC C IIOMO-
IOBIO MOCICAYIOUICTO NIEPCHCCCHU A CBOICTB HU3Yy4aCMbIX ITPOLCCCOB U SIBJICHUH C MOJICJIN Ha
00BEKT Ha OCHOBE TCOPHUU HOI[O6I/I$I SABJIACTCA

21.

Urto HEoOXOAMMO 3a1aBaTh s pemeHus udepeHITnaIbHBIX YPaBHEHUH B YaCTHBIX TIPOU3-
BOJTHBIX?

22.

73 Merton, ucnonb3yeMsblil mpu pacyete Ko GUIIMEHTOB B ypaBHEHUSIX perpeccun?

Mopeinbio ¢ cCocpeOTOYCHHBIMH MapaMeTpaMu, IpH nepeMeHHon C u3MeHIeMON TOJIBKO BO

24.
BPEMEHM Ha3bIBACTCS

Kakoit MMPpUHIHUIT XUMHYECKOU KMHETHUKHU HCIOJIB3YCTCA MPU OITMCAaHNU KMHCTUKU CJIOKHBIX

25. peakimii?

MeTton uccineoBaHui Ha MOJIEIIAX, KOTOPbIE UMEIOT OJJMHAKOBYIO C OPUTHMHAIIOM (pu3nye-

26. . .
CKYIO IpUpOoaYy U BOCHPOU3BOIAT BECh KOMITJICKC CBOMCTB U3YyYaCMbIX ABJICHUN HA3bIBACTCA

Ecnu ocHOBHEIE MNEPEMCHHBIC MpOoIcCcca U3BMCHATIOTCA BO BPpEMCHH U B ITPOCTPAHCTBE, TO MO-

27. ACJIN, OIMMUCBIBAIOIINE TAKUEC ITPOUECCChI, HA3BIBAIOTCA

28. MOI[GJ'II/I C COCPEAOTOYCHHBIMH ITapaMETpPaMu 3aIlIMCbIBAIOTCA B BUJIC

MO,I[CJ'IL BKJIIO4Yaronias OnnucCaHuc CBA3EH MECKAY OCHOBHBIMHU IICPEMCHHBIMU IIPpOLICCCA B
YCTaHOBUBIINXCA PEIKMMAX HA3BIBACTCA

29.

3HadeHUs TOTOKOB BCIICCTB U XAPAKTCPHUCTHUKU MMAPAMCTPOB 3TUX ITOTOKOB, OT KOTOPBIX 3a-

30. BUCUT ABWIKYIIAA CUJIA «3JICMCHTAPHBIX)» IMPOLCCCOB HA3BIBAIOT

4.2.3. IlIkana onieHUBaHU
51- 100 % mpaBUIBHBIX OTBETOB — OIIEHKA «3aUTCHOY,
0 — 50 % npaBUIIbHBIX OTBETOB — OLICHKA «HE 3aYTEHOY.

4.3. CoOTBETCTBUE OLIEHOYHBIX CPEICTB MPOMEKYTOYHOW aTTECTALUU MO TUCHUIUIMHE (OPMHUPYEMbIM
KOMITETEHIIUSIM
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Kon Kon unankaropa qocTuskeHust OueHoOYHBIE CPEICTBA MPOMEKYTOYHOM
KOMINETeHIMH KOMIIETEHINH aTrecTanuu (Tecr)
WJIOIIK-1.2 +
OIIK-1
NJOIIK-1.3 +

4.4. Kpurepun o1ieHKH c(hOPMHUPOBAHHOCTU KOMIIETEHIIMH B paMKaxX MPOMEKYTOYHOM aTTECTAIUU TI0

TACUUIUINHE
Kox wunau- | CTpykTyp- Kpurepun oueHku c)OpMHUPOBAHHOCTH KOMIIETEH UM
Kon KaTopa [10- | HbIE
KOMIIET | CTHUKeHM S 3JIEMEHThI
€ HUMH | KOMIIeTeH- OLIEHO'THBIX He cpopmupoBana CdopmupoBana
1107071 cpencrs
OIIK-1 | UJOIIK-1.2 - He 3naer 6azoByro TepMuHOIO- | - 3HaeT 0A30BYI0 TEPMUHOJIOTHIO,
T'Ui0, OTHOCAIIYIOCA K XHUMHKO- OTHOCALIYIOCS K XHUMHUKO-
TEXHOJIOTHYECKHM  MPOIIECCaM, | TEXHOJOTHMYECKHM  IPOIeccaM,
TEXHOJIOTHYECKHE CXEMbl OCHOB- | TEXHOJOIMYECKHE CXEMbI OCHOB-
HBIX MPOU3BOACTB, TCOPECTUUC- HBIX TIPOU3BOACTB, TEOPECTUUC-
CKHE OCHOBBI PEaKLHH, MPOTEKa- | CKHE OCHOBBI PEAKLUUH, MPOTEKa-
IOOUX B JaHHBIX IMPOLCCCax; CBA- IOMUX B JaHHBIX ITpOLeECCax; CBA-
3aTh (pyHIAMEHTaIbHBIE 3aKOHBI | 3aTh (PyHIAMEHTAJIbHBIC 3aKOHBI
XUMUU U (QU3UKU C MPOLECCaMM, | XMMUU U (U3UKU C MPOLECCaMH,
MPOTEKAIOIMMMHA HA TPOU3BOJA- | MPOTEKAIOUIMMUA HAa TPOU3BOJ-
CTBE; HCIIOJB30BATh TEOPETUYE- | CTBE; MCIIOIb30BAaTh TEOPETHYE-
CKUE 3HaHUusA AJId O6’b}ICHCHI/I$I CKHUE€ 3HaHUusA OJis O6’bﬂCHCHI/Iﬂ
CBOMCTB MATE€pUalOB U MEXaHU3- | CBOMCTB MaTEPUAIOB U MEXaHU3-
Ma XUMHUYCCKUX IIPOLECCOB, BbI- Ma XUMHUYCCKUX MPOLECCOB, BLbI-
OWpaTh palMOHANBHYIO CXeMy | OMpaTh palUMOHANBHYI0 CXEeMYy
MPOM3BOJACTBAa 3aJaHHOTO TIPO- | MPOM3BOACTBA 33JaHHOIO IIPO-
TecT AYKTa, KPUTHUYCCKHU OCMBICINTD AYKTa, KPUTHYECKH OCMBICIUTH
NIAOIIK-1.3 MOJTyYEeHHBIE PE3yJbTaThl pacde- | MOJYYEeHHBIE Pe3yJbTaThl pacde-
TOB U JTA0OPATOPHOH PabOTHI; TOB U JIAOOPaTOPHOI PabOTHI;
- He YMECT BBIIIOJHATH MAaT€pu- | - YMeeT BBITTOJHATH Marcpualib-
JIbHBIE M PHEPreTHYECKUE pac- | Hble W JSHEPreTUYECKUE PacHeThl
YeThl TEXHOJIOTMYECKUX II0Ka3a- | TEXHOJNOTHUECKMX  IOoKa3areien
TeJe  XUMHYECKHMX  HIPOM3- | XUMHUYECKHX MPOU3BOJICTB; ONpe-
BOACTB, OHNPEACIATh ONTUMAJIb- | ACJIATh ONTHMAJIbHBIC YCJIOBUA
HbIC YCJIOBUA MPOBEACHUA XUMU- | IIPOBEACHUSA XUMHUKO-
KO-T€XHOJIOTHYECKUX  IIPOLEC- | TEXHOJNOTHYECKHUX  MPOIECCOB;
COB; OOOCHOBBIBATH 11€J€C000- | 000CHOBHIBATH nenecoobpas-
pa3sHOCTh BBIOPAaHHOM TEXHOJO- | HOCTh BBIOPAHHON TEXHOJOTHYE-
THYECKON CXEMBI M KOHCTPYKLIUHU | CKOW CXEMbI U KOHCTPYKIIUH 000-
000pyZIOBaHMsA; COCTABIATH M | PyJOBAHUS; COCTaBISTh U JETIATh
AC€JIaTh OINUCAHUA TEXHOJIOTHYC- | OIMMCAHUs TEXHOJIOTHYECKUX
CKHX CXEM XHMHYECKHX TPO- | CXeM XUMHUYECKHX IIPOLIECCOB.
LECCOB.
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5. MeToauuyeckue MaTepuaJIbl Js 00y4al0UIUXCH M0 0CBOEHUIO TUCIMILIHHbI

1. COOpHUK PUCYHKOB, CX€M, allapaToB U MPUOOPOB, UCIOIB3YEMBIX B MPOMBIIUICHHOM MPOU3BOJICTBE
nexkapcTBeHHbIX mpenaparoB / E.A. XBomuc, M.B. Uupkosa, [1.B. Uyrynos, M.I1. Uyrynosa // ITbOY
«IIT'DA» 2013.

2. COOpHUK CUTYallMOHHBIX 3aJ71a4 TI0 MPOMBINIIEHHON TexHoaoruu jgekapctB / H.A. Kossizuna, E.1. Mo-
noxoBa, M.B. Uupkosa // ®DI'BOY «IIT'®A» 2016.

3. COOpHHUK cXeM MpPOU3BOJCTBA U OOOPYAOBAHUS COBPEMEHHBIX JIEKAPCTBEHHBIX mpemnaparoB / E.A.
XBomuc, .. Yepromnazora // 2013, [BOY «II['®A»

4. COOpHUK TEXHOJIOTHUECKUX U allapaTypHbIX CXEM MPOU3BOICTBA COBPEMEHHBIX JIEKAPCTBEHHBIX TIpe-
napatoB / E.A. XBonuc, M.B. Hupkoga, [1.B. Uyrynos, M.I1. Uyrynosa // TBOY «[IT'®A» 2010.

6. YueOHas quTepaTypa 1J1s1 00y4ar0mMXCs N0 JUCHUIIIHHE

6.1. OcHOBHas nuTEpaTypa

1. lumoga, 0. C. MoaenupoBanue XMMHKO-TEXHOJIOTHYECKUX IpoIieccoB : yuedHoe nocodue / 0. C.
[Mumona, H. 0. lemunenko, E. B. Jluc. — Kpacnosipck : Cubupckuii rocy1apcTBeHHbI YHUBEPCUTET
HayK{ U TEXHOJOrui umeHu akagemuka M.®. Pemernesa, 2021. — 94 c¢. — ISBN 978-5-86433-860-5.
— Texer : anmexrponnsii / Iudposoit obpazoBarenbhbiii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/116642.html (maTa obpamenus: 24.12.2025). — Pexxum gocTyma: ajs aBTo-
pHU3HP. NIOJIB30BATENEH.

2. Hukutun, B. C. MoaenupoBaHue XUMHKO-TEXHOJIOTHYECKUX MPOIECCOB : yUeOHO-METOIUYECKOE T10-
cobue / B. C. Hukutun, B. M. Pynoi, T. C. Tpodumona ; non penaxiueit T. H. Ocranunoii. — Exarte-
punOypr : U3natensctBo Ypanbckoro ynusepcutera, 2024. — 184 c¢. — ISBN 978-5-7996-3796-5. —
Texct : snextponuslii // LludpoBoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/157373.html (nara oOpamenus: 24.12.2025). — Pexxum nocryna: st aBTo-
pHU3HUp. MOJIb30BATENCH.

3. MonenupoBaHie XMMUKO-TEXHOJIOTUUECKHUX MpolieccoB B makere Mathcad Prime : yuebHoe mocobue /
A. B. Kimnos, A. B. Manwirun, U. I1. Anamxkun, JI. P. Muanbaesa. — Kaszaunsb : M3marensctBo KHUTY,
2022. — 148 c. — ISBN 978-5-7882-3166-2. — Tekct : anexkTpoHHbli // Llndposoii oOpa3zoBaTenbHbIi
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/136167.html (mata oGpamenus:
24.12.2025). — Pexum noctyna: A aBTOPU3HP. MOJIb30BaTENEH.

6.2. JlononHuTenbHAs INTEPATYpA

1. XKyxona, 1. FO. MonenupoBanue XUMHUKO-TEXHOJIOTHUECKUX MPOIECCOB : y4eOHO-METOIUYECKOE TO0-
cobue / U. FO. Kyxkona, JI. A. lertsps, B. B. Jlembsin. — PocToB-Ha-JloHy : JIOHCKO# rocyapcTBEHHbBIH
TexHuueckul ynusepcutet, 2019. — 49 c. — ISBN 978-5-7890-1717-3. — TekcT : 31eKTpOHHBIN //
Hudposoit o0pa3oBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/117721.html (nata ob6pamenus: 24.12.2025). — Pexxum noctyma: ajis aBTo-
pusup. nosb3oBatenet. - DOI: https://doi.org/10.23682/117721

2. 3aBapyxuH, C. ['. MaremaTtnueckoe MOJEIMPOBAHNE XUMUKO-TEXHOJIIOTMUECKUX MPOLIECCOB U ammapa-

ToB : yuebHoe mocobue / C. I'. 3aBapyxun. — 2-e uzn. — HoBocubupck : HoBocubupckuii rocynap-
CTBEHHBIN TexHU4eckuil yHuepcutet, 2017. — 86 c¢. — ISBN 978-5-7782-3284-6. — TekcrT : anek-
TpoHubli // Iudposoit oOpazoBarenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/91236.html (mara oOpamenus: 24.12.2025). — Pexum mocTyma: ajisg aBTO-
pH3Hp. NOJIB30BATENEH.
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https://doi.org/10.23682/117721

7. MaTepuajibHO-TeXHUYeCKas 0a3a, MHPOPMALMOHHbIE TEXHOJIOTHH,
NMPorpaMMHoe odecrneyeHue U HH(POPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI

CrieninanbHbIe MOMEIICHUS IPEICTABISIIOT cO00# ydeOHbIC ayqUTOPHH IS IPOBEACHUS 3aHITHI JICKIIHU-
OHHOTO THUIA, 3aHATUN CEMHUHAPCKOTO THUIIA, TPYNIOBBIX M WHIWBUYATbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U TIPOMEKYTOYHOW aTTECTAIMHU, a TAK)KE TIOMEIICHUS JUUIsl CAMOCTOSATENBHOM paboThl U TIOMe-
IICHUS JIJISl XpaHEHHsI U MPO(UIAKTHUECKOTO OOCITy:KUBaHUs yueOHOTro oOopymoBanus. CrieruaabHble
MIOMEIICHUSI YKOMILJICKTOBAHBI CIICIUAIN3UPOBAHHON MEOEINIBbI0 M TEXHUYECKUMH CPEICTBAMU O0YYCHUS,
CITy’)KaIllUMU IS TIPEJICTaBIICHHs yaeOHOH nH(OpMaIiy OOBIION ayJUTOPUH.

Y4eOHbIe ayAUTOPUH AJISl POBEICHUS 3aHATHI JISKIIMOHHOTO M CEMHUHAPCKOTO TUIA OCHAIIEHBI MYJIbTH-
MEIUIHBIM KOMILJIEKCOM (HOYTOYK, POEKTOP), HAOOPOM TAaOIHIl M MYJIbTHMETUHHBIMUA HATJISTHBIMA Ma-
TepHalaMd TI0 Pa3IUYHBIM pa3/ielaM JUCHUIUIHBI (BUACO(QUIbMBI, CUTYaIl[MOHHBIE 3a7a4d, TECTOBBIC
3a/laHusl 0 u3ydaeMbiM TeMaM). st ocymiectBiienus moaenupoBanuss XTC uMeercss makeT mporpamm-
Horo obecrieuenust chemCAD (B cBOOOAHOM JTOCTYTIE).

[lepevyeHb MaTepUATILHO-TEXHUYECKOTO 00ECIICUCeHHs, HEOOXOJMMOTO JIJISl pean3allii IporpaMMbl OakKa-
JaBpuaTa, BKIOYACT B ce0s 1TabOpaTOpHH, OCHAIICHHBIC JIAOOPATOPHBIM 000PYIOBAHUEM.

[TomernieHus IJ1sl CaMOCTOSTENBHOM PabOThI 00YUYAIOIIMXCS OCHAIICHBI KOMIIBIOTEPHOW TEXHHKOW C BO3-
MOJKHOCTBIO MOJAKIIIOUCHUS K ceTh «HTepHeT» U obecrieueHueM J0CTyIa B DJICKTPOHHYIO HH(pOpMaIu-
OHHO-00Pa30BaTEIBHYIO CPEly OPraHU3ALNH.
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AHHOTAIIUSA PABOUYEN ITPOT' PAMMBI JIACIUILIAHBI

b1.0.28 MoaenupoBaHue XMMHKO-TEXHOIOTMYECKHUX IPOLIECCOB
Kon n HaumeHoBaHue HanpaBjeHUs1 NOAToTOBKH, mpopuis: 18.03.01 Xumuueckas texHonorus, Xu-

MUYECKasi TEXHOJIOTHS JIEKAPCTBEHHBIX CPENICTB

KBamndukanus (creneHb) BLINYCKHUKA: OakaaBp.

®dopma 00yueHHsI: OUHasl.

dopmMupyeMasi KOMIIETEHIUSA

OIIK-1 — cnocobeH n3ydaTh, aHAJIM3UPOBATh, UCIOJIb30BATE MEXAHU3Mbl XUMHUECKUX PEAKLUH, pouc-
XOJSIIMX B TEXHOJIOIMUYECKUX MPOILECCAX M OKPYKAIOLIEM MHUPE, OCHOBBIBASICh HA 3HAHUSX O CTPOCHUU
BELIECTBA, PUPOJE XUMHUUYECKOM CBSI3M M CBOWCTBAX Pa3JIMYHBIX KJIACCOB XMMHUYECKHX 3JIEMEHTOB, CO-
€IMHEHUH, BEIIECTB U MATEPUAIIOB.

NIAOIIK-1.2 — npejyiaraer UHTEPIPETALIMIO PA3TUYHBIX TEXHOJOTHMUECKHUX MPOIIECCOB, OCHOBLIBAsACH HA
3HAHUHU PA3IMYHBIX KJIACCOB XMMHUYECKUX JIEMEHTOB, COSIUHEHUH, BEILIECTB U MATEPUATIOB

NJOIIK-1.3 — aHaIM3UpyeT U UCIOJb3YeT MEXaHU3Mbl XUMUUECKUX peaKUil 1151 00bsICHEHHs TEXHOJIO-
TMYECKUX IPOLECCOB U IPOLECCOB, IPOUCXOIAIINX B OKPYKAIOIEM MUPE

O0beM u MecTO qMcHMILIMHBI B cTpyKType OITOII:

HucuuruinHa b1.0.28 MoaennpoBanue XMMHKO-TEXHOJIOIMUYECKUX MPOLIECCOB OTHOCUTCS K 0a30BOM ya-
cru OIIOIL, uzyuaercs Ha IV xypce, B 7 cemecTpe, 00Imas Tpy10eMKOCTh TUCIUIUTHHEL 144 4. / 4 3.e.
Conep:xanue TMCUMILUTUHBI:

Paznen 1 Beenenue B Aucuuminny. Pacuer Tensiosoro u marepuaabHoro damanca. Tema 1.1 Beene-
HUE B JUCUUIUIMHY. XMMHKO-TEXHOJIOrHueckue cucrembl. Tema 1.2 IlpuHuunel cocraBieHUs MaTepu-
anpHOro OanaHca. PacueTs! pacxonnbix ko3¢ ¢unuentos. Tema 1.3. ConocraBieHue MaTepuabHbIX 0a-
JJAHCOB OOpaTMMBIX M HEOOpAaTHMMBIX XHMHUKO-TE€XHOJOruueckux mnporneccos. Tema 1.4. IlpuHnumnel co-
CTaBJICHUSI SHEPreTUYECKOro (TermioBoro) OanaHca. Pacyer TemaoT XUMUYeCKUX U GU3NYECKUX MpeBpa-
menui. Tema 1.5. OOuiye NpUHLIMIBI COCTaBIEHUS M pacueTa MaTepuabHBIX U TEMJIOBBIX OallaHCOB
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

Pa3znen 2. MaTtemaTu4eckoe MoieTMPOBAHMEe KMHETHKH XUMH4YEeCKUX peakuuil B nmoroke. Tema 2.1.
OO01ue KUHETUYECKHEe 3aKOHOMEPHOCTH peakiuii B motoke. Tema 2.2. Knaccuduxarus Xummuueckux pe-
aKTOpoB. BnusiHMe Temneparypbl U THAPOIMHAMUYECKUX MTapaMETPOB Ha KMHETUKY PEaKIUH B MOTOKE..
Tema 2.3. Kunetuka peakiuii B peakTopax H1€aJlbHOI0 CMEIICHNUS.

Pazgen 3. Xapakrepucrnka XHMHMKO-TeXHoOJornyeckoil cucrembl. Tema 3.1 Dnementol XTC u ux
kinaccuukanus. TUIOBbIE TeXHOJOrHyeckue omneparopsl. Tema 3.2. Buabl TEXHOJIOTMYECKUX CBs3ei
Mexay oneparopamu. Tema 3.3. MHTterpansuele n nexomno3unuonssle Metonsl XTC. Tema 3.4. Ilpen-
craienue XTC B Bune rpados, Matpuil u tabnui. Ananus ctpykrypbl XTC. PaccMoTpeHue cTpyKTyphbl
XTC B TepmuHax Teopuu rpadosn. Pemenue 3agau rpadpl ¢ moMoIbio MaTpull. J[as pemeHuss MHOTO-
MEpHBIX 3aJ]a4 aHajJu3a U ONTHUMHU3ALUUU XHUMHKO-TEXHOJOTHYECKHX CHUCTEM HCIOJb3YIOT XUMHUKO-
TEXHOJIOTUYECKHE rpadbl: MOTOKOBBIE, HHPOPMAIIMOHHO-TIOTOKOBBIE, CUTHAJIbHBIE U Ipadbl HAAEKHOCTH.
Crpykrypa XTC B BHIie MaTpHULIbl CMEKHOCTH WJIM B BHJIE CIIMCKa cMeKHOCTH. Tema 3.5. [Ipumenenue
MH(POPMAIIMOHHBIX TEXHOJIOTUN NIl MOJEIMPOBAHUS XMMMKO-TEXHOJOTHUECKUX mporeccoB. Tema 3.6.
Hcnonb3oBanue nakera chemCAD ans mogenupoBanus XTC.

DopMa NPOMEKYTOUYHOM ATTECTALUM: 3aUET.
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