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Hepeuenb Komnememmﬁ u undukamopos oocmudiceHus Komnemenuuﬁ C yKasanuem smanoe dmpmupoeauuﬂ 6 npouyecce oceoenun

OUCUUNIUHDL

Komnerenuuu:

OIIK-4.1 3Haer mporecchl XMMHYECKOW TEXHOJOTMH, ammapaTsl U METOJbl MX pacyeTa, OCHOBHBIE IOHATHS YIAPBJIECHUS TEXHOJIOIMYECKUMU
IIPOLECCAMHU, METOJbl ONTHMH3ALUNA XUMHUKO-TEXHOJIOIMYECKUX ITPOLIECCOB, METOHOJIOTHIO HCCIENOBAHUSA B3aUMOJACHCTBUS IMPOLIECCOB XUMHMUYECKUX
IIPEBPALLICHUHN U SIBJICHUH IIepeHoca

OIlIK-4.2 VYwmeer mnoxbupaTh napamMeTpbl U BblOMpaTbamnmaparypy s KOHKPETHOIO XHUMHKO-TEXHOJIOIMYECKOIO IIpoIecca, OLEHUBAaTh
TEXHOJIOIMUECKYI0 3(p()EeKTHBHOCTh MPOU3BOCTBA, IPUMEHATh METO/bI BBIYUCIUTEIbHON MaTEMaTUKU U MaTEMAaTUUYECKOM CTaTUCTUKHU I MOJIEIM PBOAHHUS
Y ONTUMM3ALUU XUMHKO-TEXHOJIOTHYECKUX [TPOLIECCOB

OIIK-4.3 Brnaneer HaBplKaMM TEXHOJOIMYECKMX pPAacCyeTOB, OIPENEICHUS TEXHOJOTMYECKMX IIOKa3aTeled Ipolecca, YIPaBJIECHUS XUMHKO-
TEXHOJIOTHYECKMMH CUCTEMaMU U METOJAMHU PEryJMPOBAHUSA XUMHKO-TEXHOJIOTMYECKU X ITPOLIECCOB



Huouxamoput Omanwl popmuposanusn 6 npoyecce 0c60eHUA OUCYUNTIUHDBL
oocmudicenus (ykazamo éce memwl u3 PIIJ])
KomnemeHyuu Jexuyuu Ilpakxmuueckue Jlabopamopnuuwie Kypcoeoii npoexm Haumenosanue
3anamus, 3aHAmuUA (paboma) OUeHOUH020 cpedcmeéa
nadopamopubli
HPAKMUKYM
[IK-4.1 Temor 1,2 - He npedycmompenut He npedycmompenut Konnokeuymui,
KoHmpoavnasn paboma
(05 3a0unoii
dopmurodyuenus),
3auem ¢ OUCHKOI
[1K-4.2 - Temwt 1,2 He npedycmompenut He npedycmompenut Konnoxeuymeu,
KOHmpoavnan paboma
(015 3a0uHOl
dopmurodyuenus)npakm
uueckue pabomul,
3auem ¢ OUeHKou
I1K-4.3 - Temwr 1,2 He npedycmompenut He npedycmompenut Konnokeuymui,
KOHmpoavnan paboma
(Onsa 3aounoit
dopmurodyuenusa)npakm
uueckue padomaul,
3auem ¢ OYEHKOU
Ilepeuenv ouenounvix cpedcme no oucyunaune (MooyJo)
OueHo4yHbIE CpeACTBA Kou-Bo Min, 6a10B Max, 6aa10B
IIpakTHueckas padora 2 12/12/12 20/20/20
KonTpoasHass pa6Gora (st 3a04HOi 1 -/-118 -/-130
(¢hopmbI)
Ko/10kBHYM 2 18/18/6 30/30/10
3auer ¢ ONEHKOM 1 24/24/24 40/40/40




Hroro: 60/60/60 100/100/100




IlIkana ouenusanusn

Hudposoe
BBIpaKeHue

Bripaxenue B
dasiax:

CioBecHoe
BBIPAaKEeHUE

KpuTtepumn onieHKkr HHAMKATOPOB OCTUKeHUsI IPU opMe KOHTPOJIS:

JK3aMeH / 3a4€eT ¢ OLeHKOH

5

87-100

OTinaHO
(3auTeHo)

OneHKka «OTIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH TEOPETUIECKOe
colep)kaHue Kypca OCBOSHO IOJHOCTBIO, 0€3 MpOoO0eIioB; HMCUEPIIBIBAOIIIE,
MOCJEIOBATENbHO, YETKO M JIOTMYECKU CTPOMHO U3JaraeT MaTepHal;
CcBOOOJIHO cCrHpaBlsieTcs C 3aJlayaMH, BOMNPOCAMH W JPYTUMH BUIaMU
MIPUMEHEHUS 3HAHUI; UCIIOJIb3YET B OTBETE JAOIOIHUTEIIbHBIM MaTeprai BCe
NPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHUsSl BBIIOJHEHBI, KAayeCTBO HX
BBIMOJIHEHUST OIICHEHO YHCJIOM OaiyioB, OJIM3KMM K MaKCUMAaJbHOMY;
aHAJIM3UPYET MOJyYEHHBIE PE3YIbTaThl; IPOSBIIAET CAMOCTOSTEIBHOCTD IPU
BBITIOJIHEHHNH 3aJaHUM

74 - 86

Xopo1o
(3auTeHO)

OHGHKa «XOpomo»  BBICTABJEICTCA CTYACHTY, CCJIIM TCOPETUYCCKOC
CoJiepXKaHue Kypca OCBOSHO IOJHOCTBIO, HEOOXOAMMBIC IPAKTUYECKUE
KOMIIETEHIIMKA B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIC
nporpaMMoﬁ 06yT-ICHI/I$I y‘Ie6HLIe 3aJaHlisl BBIIIOJHCHBI, Ka4y€CTBO HX
BBIIOJIHCEHUSA OOCTATOYHO BBICOKOC. CTy,I[CHT TBEPAO 3HACT MaTE€puall,
TPaMOTHO M TO CYUIECTBY H3/araeT €ro, He JOIycKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BONPOC.

60-73

Y noBnersopu
TEJIBHO
(3auteHo)

OueHka  «yJIOBJIETBOPUTENBHO»  BBICTABISIETCA  CTYIEHTY,  €CIH
TEOPETUYECKOE COJIEPKAHUE Kypca OCBOEHO YacTH4HO, HO MIpoOenbl He
HOCAT CYILECTBEHHOIO XapakTepa, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX
IpOrpaMMOi 3a/laHN BBITOJTHEHO, HO B HUX UMEIOTCS OIMOKH, TIPH OTBETE
Ha MOCTaBJICHHBII BOIPOC CTYAEHT JIONMYCKAaeT HETOYHOCTH, HEJOCTATOUYHO
NpaBHIbHEIE (OPMYIMPOBKH, HAOMIOIAIOTCS HAPYyLIEHUS JIOTHYECKOU
MOCJIeI0BATENFHOCTH B M3JI0KEHHU POTPaMMHOr0 MaTeprara.

Huxe 60

Heynosnersop
UTEJIBHO
(ue 3a4uTeHo)

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTaBIIACTCA CTYIEHTY, €CJIM OH He
3HAeT 3HAUMTENBHOM YacTHM MPOrpaMMHOIO MaTepuana, JOMyCcKaeT
CyILIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHEHUSIMH
BBIIIOJHSACT  IMpaKTHYeCKue  paboTel, HEOOXOMMMBIE  MPAKTUYECKHUE
KOMIIETEHIIMK He CGOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
nporpaMMoil oOydeHHsl ydeOHBIX 3aJaHuil He BBIIOJHEHO, KadeCTBO WX
BBITTOJIHEHHU I OLIEHEHO YHMCIIOM 0aJlIOB, OJIM3KUM K MUHUMAJIbHOMY




KpaTKaﬂ XAPAKTCPUCTHKA OLICHOYHBIX CPeACTBa

Ne | Haumenosanue |Kpamxkasa xapakmepucmuka ouenounozo cpeocmea| Ilpeocmaenenue
n/n OUEeHOUHO020 OUeHOUYHO020
cpeocmea cpeocmea 6 ponoe
1 2 3 4
JlabopatopHas Oto B yueOHOI paboThI, IIETIbI0 KOTOPOH siBNsieTcs | Tembl 1a00paTOpHBIX
pabota u3ydeHue (McciaenoBaHue, U3MepeHue) paboT, KOHTPOJIbHBIE
XapaKTEPUCTUK JTa0OPaTOPHOTO OOBEKTA. BOIIPOCHI IO TEME
[{enp 1abopaTOPHBIX 3aHATHN: OCBOEHHUE M3y4aeMou |J1abopaTOpHOH
y4eOHOU JUCIUTIIINHBL; TPHOOPETEHNE HABBIKOB paboThI, BOIIPOCHI K
IPAKTUYECKOr0 MPUMEHEHUS 3HaHUH y4eOHOM KOJZIOKBUYMY
JUCHUTUIMHBI (AU CIUIUIMH) C UCIIOJIb30BAaHUEM
TEXHUYECKUX CPENICTB U (UJTH) 000pyI0BaHUS
[TpakTueckoe B xone npakTudyeckux paboT CTyACHTHI OBIaeBatOT | TeMbl MpaKTHUYECKUX
3aHsTHE YMEHUSIMU T0JIb30BaTHCS paO0TATh C HOPMATUBHBIMH |3aHSTHIA,
JIOKyMEHTaMHU U HHCTPYKTUBHBIMH MaTepuajaMH, KOHTPOJIbHBIE
CIPaBOYHHUKAMM, COCTABIISATh TEXHUYECKYIO BOINPOCHI U 3a/1aHUs
JOKYMEHTAIUIO; BHIIOJIHITH YEPTEKH, CXEMBI, 1o TeMe
TaOIUIIBI, pelIaTh Pa3HOTO Poja 3a1a4H, Ae1aTh MPaKTUYECKOTO
BBIUKCIICHUS, ONIPEACIISTh XapaKTePUCTUKH 3aHITUSA
pa3TUYHBIX BEUIECTB, 00 BEKTOB, siBiIeHHH. [lenb
IPaKTUYECKUX 3aHATHH 3aKII04aeTcs B BEIPAaOOTKE Y
CTYJICHTOB HABBIKOB IMPUMEHEHUSI MTOTyYEHHBIX
3HaHUM JJIs pelIeHUs] MPAKTUUECKUX 3aa4 B
MpOoIecCe COBMECTHOM JEATEILHOCTH C
MPENOJABATEISIMU..
Komnnoxsuym CpenctBo KOHTpOJIS ycBOeHHs yueOHoro marepuana |Bompocs! mo te-
TEMBI, pa3Jiesia Uil pas/ieioB AU CIUILINHBL, Mam/paszienam
OpPraHM30BaHHOE KaK y4eOHOe 3aHATHE B BUJIE T CITUTITHBI
cobeceoBaHUs MPENoAaBaTess ¢ 00y4aro LMMHUCS.
Kpyrsiii crom, OneHovHbIE CPENCTBA, TO3BOJISIONINE BKIIIOYUTh [Tepeuenn

JUCKYCCHS,
MOJIEMUKA, TUCITYT,
nedaTsl

o0yyaroumxcs B IpoLecc 00Cyk1eHUs CIIOPHOTO
BOIIPOCA, TPOOJIEMBI U OIIEHUTh UX YMEHHUE
apryMeHTUPOBaTh COOCTBEHHYIO TOUKY 3PEHUS.

JIMCKYCCHOHHBIX TEM
JUTSE TIPOBEIICHUS
KPYTJIOTO CTOJA,
JTUCKYCCHH,
MOJIEMHKH, TUCIYTa,
1ebaToB




MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii @enepanmu
HwxHekamMcKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unuan) ¢peaepanbHOoro
rOCYIapCTBEHHOT'0 OFOJPKETHOTO 00pa30BaTEIBHOIO YUPEKACHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN M CCIEA0BATENbCKUN TEXHOJOTUUECKUN YHUBEPCUTET»
Hanpasnenue noarorosku: 18.03.01 XuMuueckas TE€XHOIOTUs
[Mpoduns moaroToBKM: « XUMUYECKask TEXHOJIOTHS OPraHUIECKUX BEIIECTBY»

ITepeyeHb BONIPOCOB HA 3a4eT € OLEHKOI
no puctumniuie b1.0.30 «Xumudeckue peakTopb»

=

Knaccudukanus peakTopoB U (aKkTOpbl, BIUSIONINE HA UX KOHCTPYKIIHIO.

Oco0eHHOCTH TPUMEHEHUS PEaKTOPOB CMEIICHUS U BBITECH CHUSI.

3. PeakTopsl KaTaIUTHYECKUX Ta30(a3HBIX MPOLECCOB. PEaKTOPHI ¢ HEMTOIBUKHBIM CII0EM
KaTaJM3aTopa — PEaKTOPHI C KaTaIU3aTOPHBIMHU PEHIETKAMHU.

4. PeakTOphI KaTAJIMTHYECKUX Ta30(a3HbIX MPOLECCOB. PeakTOPHI C HEMOABHKHBIM CIIOEM
KaTaJIM3aTopa — peaKkTOPbl C KOMIIAKTHBIM CJIOEM 3€pHUCTOT0 KaTaln3aTopa.

5. TennoBoi 6anaHc aquadaTHIECKOro peakTopa.

6. PeakTOopbl KaTaMUTUUECKUX ra30(a3HbIX MPOIECCOB. PeakTophl C HEMOABUKHBIM CIIOEM
KaTalM3aTopa MoJIOYHOTO THUIIA.

7. PeakTOpbl KaTaIUTUYECKUX ra30(a3HbIX IPOLECCOB. PeakTopbl ¢ HENOABUKHBIM CJI0EM

KatajauzaTopa TpyO4yaToro Tumna.

TenoBoit 6aaHC U30TEPMUYECKOTO PEAKTOPA.

9. PeakTOphI KaTaTUTUYECKUX ra30(a3HbIX MPOILECCOB. PeakTOPHI C HEMOABIKHBIM CIIOEM
KaTanu3aTopa MIacTUHYATOrO THIIA.

10. PeakTOpbI KaTaIUTHYECKUX ra30(a3HbIX MpoIeccoB. PeakTopsl ¢ IBMKYIIMMCS CIIOEM
KaTajauszaTopa.

11. PeakTOpbl KaTaIUTHYECKUX ra30(pa3HbIX MpoIieccoB. PeakTopbl ¢ mCceBA00KUKEHHBIM
CJI0EM 3EpHHUCTOr0 KaTaal3aTopa.

12. PeakTOpbI HEKaTAIUTHYECKUX Ta30(ha3HbIX nporeccoB. Kiaccudukanus, Ha3HaAuYCHUS,
OCHOBHBIE ITOKa3aTeIn padoThl U KOHCTPYKLUS TPYOUaThIX Meden

13. PeakTOpBI MPOIIECCOB OPraHMYECKOro U HEPTEXMMHUYECKOT'O CHHTE3a

N

®©

Kpurepun onenkmn:

Onenka «oTauuHO» MiM 36-40 OayyioB — OTBETHI HA BOINPOCHI CBUIETEIBCTBYIOT 00
YBEPEHHBIX 3HAHUSAX U YMEHUAX CTYAEHTA.

Onenka «xopomo» uiu 32-35 06amuioB — OTBETHI Ha BOIPOCHl CBUAETEIBCTBYIOT O
JOCTAaTOYHBIX 3HAHUAX U YMEHUAX CTYIECHTA.

O1eHKa «y0BJIETBOPUTEIBHO» MM 25-31 0ay1oB — OTBETHI HA BOIIPOCHI CBUETENbCTBYIOT
0 HEZ0CTAaTOYHBIX 3HAHUSAX U OIPAHMYEHHOM YMEHUHU CTYJIEHTA.

Ouenka «HeynoBieTBOputelnbHO» Wi 0-24 0GamioB — OTBETHl Ha  BOMPOCHI
CBUJICTEIbCTBYIOT O CJIAObIX 3HAHUSIX U HEYMEHUHU CTYACHTA.



MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii @enepanmu
HmwxHekaMCKuil XUMUKO-TEXHOJIOTMUECKHI HHCTUTYT ((unman) dhenepaibHOro
rOCYIapCTBEHHOT'0 OFOJPKETHOTO 00pa30BaTEIBHOIO YUPEKACHUS
BbICILIEr0 00pa30BaHUs
«Ka3zaHCKkui HallMOHAJIBHBIN MCCIEA0BATEIbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
TexHonornyeckuii paKynbTeT

Coaep:xxanne KOJUIOKBUYMOB
no gucuumimae b1.0.30 « Xumudeckue peakTopbi»

KomnokBuym 1 «O611me cBeieHNs] 0 XUMUYECKUX PEaKTOpax»

=

Knaccuukarus peakTopoB 1 (pakTOphI, BIUSIONINE HA UX KOHCTPYKIIHIO.

Oco0eHHOCTH TPUMEHEHUS PEAKTOPOB CMEIIEHUS U BBITECH CHUSI.

3. PeakTophl KaTaaUTUYECKUX ra3o¢a3zHbIX MPoleccoB. PeakTopsl ¢ HEMOABMKHBIM CIIOEM
KaTajau3aTopa — peakTophl C KaTaIM3aTOPHBIMH PEIIeTKAMH.

4. PeakTophl KaTaJIUTUYECKUX ra30(a3HbIX MIPOLECCOB. PeakTOPHI C HEMOABMKHBIM CIIOEM

KaTaJlM3aTopa — peakTOPhl C KOMITAKTHBIM CI0EM 3epHHCTOr0 KaTaan3aTopa.

TemoBoit 6ananc aquadaTHIECKOro peakTopa.

PeakTopsl KaTaMUTHYECKUX Ta30(a3HBIX MPOIECCOB. PEakTOPHI ¢ HEMOABUKHBIM CIIOEM

KaTalaM3aTopa MoJIOYHOr0 TUIIA.

7. PeakTOpbl KaTaIUTUUECKUX Ta30(a3HbIX MPOIEcCOB. PeakTOpbI C HEMOABMKHBIM CIIOEM

KaTanaM3aropa Tpyo4aroro THIa.

TenoBoit 6anaHC U30TEPMUYECKOTO PEAKTOPA.

9. PeakTophl KaTAIMTUYECKUX Ta30(a3HBIX MPOIECCOB. PEaKTOPHI ¢ HEMTOIBUKHBIM CIIOEM
KaTaJm3aTopa IUIaCTHHYATOr O TUTIA.

10. PeakTOpbl KaTaIUTHUECKUX ra30(ha3HbBIX MPOIECCOB. PeakTophl ¢ IBMKYIIMMCS CIIOEM
KaTaJlu3aTopa.

11. PeakTOpbI KaTaJIUTHYECKUX ra30(a3HbIX MPOIeccoB. PeakTopsbl ¢ MCeBI00KUKEHHBIM
CIIOEM 3E€PHHUCTOTO KaTallM3aToPA.

12. PeakTOpbI HEKaTAIMTHYECKUX Ta30(ha3HbIX mporeccoB. Kiaccudukanus, Ha3HaAuYCHHS,

OCHOBHBIE TTOKa3aTeIn paboThl M KOHCTPYKIHS TPyOUaThIX Mmedei

N

oo

®

KonnokBuym 2 «PeakTopsl Ipo1ieccoB OCHOBHOI'O OPraHU4ECKOro ¥ HEPTEXUMUYECKOTO
CHHTE3a»

1. PeakTtopsl HedTenepepadOTKU: KaTAIMTHUECKHI KPEKUHT, KaTATUTUYECKUI pUOPMUHT,
TUAPOKPEKUHT, THAPOOYHCTKA, IPOU3BOCTBO AJIKUJIaTa, U30MEpHU3alus

2. PeaxTops! HEPTEXMMUUECKUX MTporieccoB: [Tuposm3 yrieBonopogHoro ceipbs. [lomyduenne
STHIIOEH30J1a ATKUIUPOBaHNEM OeH3oia TrieHoM. [lomydenne TpumeTriikapOruHoIa
ruapaTauuen nzo0ytuiieHa. [loaydyenue n3o0yTuieHa aeruaparanueit
TpuMeTuikapounona. [Tonydenue MmeTun-TpeT-0ytunoBoro s¢upa. Oauromepusanus
oneduHOB Ha (HOCHOPHOKUCIOTHBIX KaTanu3aTtopax. OIuromMmepusamnus STUICHA B
NPUCYTCTBHH TPUITUIATIOMUHUS. [lomydeHne STUISHIIUKOIIS TUApaTalieil OKHCH
JTUIIeHa. DTOKCUAupoBaHue nponuieHa. [loaydenue okucu aTuineHa OUucTKa IponuieHa
ruapupoBanueM MAIIJ]

Kpurepunu onenku:

Ounas popma oOydeHus:

Maxkcumanprao 15 6amioB (3a 1 KOJIOKBUYM) - 32 TIONTHBIN, Pa3BEPHYTHIA OTBET Ha
MOCTaBJICHHBIE BOIIPOCHI.



MunuMansHO 9 6ansioB (3a 1 KOJUIOKBUYM) — 32 HEMOJIHBIN OTBET C JONYIIEHUEM IPYOBIX
OLIMOOK P OIPEEIEHUH CYLIHOCTH PACKPBIBAEMBIX OHATUHN, TEOPUH, SIBJICHUN

OuHo-3a04yHas popma 00yUeHHUS:

MaxkcumanbHo 15 6amioB (3a 1 KOJIOKBUYM) - 32 TOJHBIN, pa3BEPHYTHI OTBET Ha
IIOCTaBJICHHBIE BOIIPOCHI.

MunumMansHo 9 6aioB (3a 1 KOJUTOKBHYM) — 33 HENOJIHBIN OTBET C JIOMYIICHHEM I'PYOBIX
OLIMOOK MPH OINPEAEIIEHUN CYIIHOCTH PACKPhIBAEMBIX OHSATUMN, TEOPUH, SIBJICHUI

3aouHas hopma 0OydeHUS:

Maxkcumanbao 10 6amioB (3a 1 KOJUIOKBUYM) - 32 TTOJTHBIN, pa3BEPHYTHIN OTBET Ha
MOCTaBJICHHBIE BOIIPOCHI.

MunnMansHo 6 6amsioB (3a 1 KOJUTOKBHYM) — 32 HETIOJHBIM OTBET C JOMYIIEHUEM TPYOBIX
OLIMOOK IIPU ONPEEIEHNN CYITHOCTU PACKPHIBAEMBIX ITOHATUHN, TEOPUH, SIBJICHUN



MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii @enepanmu
HwxHekamMcKkuii XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unuan) ¢peaepanbHOoro
rOCYIapCTBEHHOT'0 OFOJPKETHOTO 00pa30BaTEIBHOIO YUPEKACHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN M CCIEA0BATENbCKUN TEXHOJOTUUECKUN YHUBEPCUTET»
TexHonornyeckuii paKynbTeT

Coaep:xanue NpakTH4eCcKUX pador
no gucuumimae b1.0.30 «Xumudeckue peakTopbi»

[Ipaktueckas padorta Nel «Pacuet maTepranbHOro 6anaHca peakTopa»

1.

IleneBast peaxius

C2Ha + 0,5 O2 2 C2H40 (oxuch 3THIICHA)
[ToGouHast peakius

C2Ha + 0,5 O2 2 CoH4O (ameranbaerus)

Ha peakuuio karanutuaeckoro okuciaeHus nogano 100 Kr TeEXHUYeCcKoro 3TUJIEHa, €ro
creneHb npeppamenus 13 %, mpu 3ToM 00pa3oBaioch 3 Kr aleTanbaeruaa. TeXHUYeCKUi dTUIICH
conepxxut 97% aTriiena, 3% stana. OnpenenuTs: 00beM MOAAHHOTO BO3AyXa, €CIIA MIPUHSATh, YTO
B BO3yXxe comepxkutcs 21% kuciopojia, ocTajbHOE a30T; CEIEKTUBHOCTH MPOIIECcca U BHIXO]
L[EJIEBOTO IIPOAYKTA, PACXOHbIE KOA((DUIIUEHTHI IO CHIPBIO.

2.

Ilenesas peakuus

CeHs + Cl, = CgHsCl + HCI
[ToGouHas peakius

CeHgs + 2Cly = CgH4Cly + 2HCI

[Tpu xnopupoBanum Oen3zomna, oopazyercs 30 kr xiaopOen3ona. CeneKTUBHOCTD Ipoliecca
97%. MoabHOE COOTHOLIEHHE NCXOAHON cMecH OeH30I: xyop paBHO 3:1. Texuuueckuii 6eH3zon
copepxuT 98% Macc. OCHOBHOTO BEILIECTBA; TEXHUYECKUI XJI0p coaepkuT 3% macc. IpuMecen.

OmnpenenuTs: KOIMYECTBO 00pa3yIonIerocs AMXJIOpOEeH301a; CTeNEHb TPEBPALICHHUS
OeH30:1a; pacxogHbIe KO3 PUITMEHTHI 11O ChIPBIO. [IpeNIoKUT MEPOIIPUATHS 110 CHHKEHUIO
pacxoaHbIX K03 (huireHToB.

3.

LeneBas peakuus

CsHg + C2Hs 2 CsHsCaHs
[To6GouHas peakuus

CsHg + 2C2Ha = CsHa(C2Hs)2

[Tpu ankunmupoBanuu 6eH30ma 3TrsieHoM oopazyercst 1000 kr aTrben3ona u 15 kr
nuaTUiI0eH3o0ma. [l yBenuueHus CEJIeKTUBHOCTU OEH30J1 MOAAeTCsl B TPEXKPATHOM U30bITKE OT
CTeXHOMEeTpHUYecKkH HeoOxoaumoro. CterneHs YMCTOTH 6eH3oma 98,5% macc. B aTuieHe
copepxutcst 2% 00. aTana. OnpeenuTh: CTENeHb MpeBpamleHus 0eH301a U CENeKTUBHOCTD 10
OeH30I1y; pacxoaHbie KOA()(PUIIUEHTHI IO CHIPBIO.

4,
CoHs + Cly = CoH4CI,



Ha peaknuro xnopupoBaHus 3THIJIEHA ITofaeTces 56 Kr 3ThieHa u 71 Kr xjopa.
Texuunueckuii xja0p conepkuT 2% Macc. azoTa (IPUMeECh), TEXHUYECKUM dTUIIEH CONEePKUT 5% 00.
stana. OnpeneauTh KOJIMYeCcTBO 00pa3yIoLerocs IUXJI0pITaHa, CTeNeHb IPEeBpallleHus STHIIEHA,
pacxoHbie KO3(POUIIMESHTHI TI0 CHIPBHIO.

5.

LleneBas peakius

i-C4Hg + CH30H - CsH120 (MTBD)
[ToGounas peaxuus

2 i1-C4Hg = CgHie (numep u300yTHIICHA)

[Tpu ankuaMpoBaHUU METaHOJA N300yTHIICHOM oOpa3yercst 740 Kr METHITPETOyTUIIOBOTO
a¢upa (MTBD). Pacxonusrit koadpunment nzodytunena 0,9 kr va 1 kr MTBD, crenenp
npeBpalieHus n300yTusieHa pasHa 1. OnpenenuTs: KOIUYECTBO IPEBPALIEHHOI'0 METaHOJIa;
00pa30BaBIINXCS TUMEPOB; CEIEKTUBHOCTD Mpoliecca, pacXoaHble KO UIIUEHTHI IO CHIPBIO.

6.

LeneBas peakuus

CH30H + 0,5 O2 - CH20 + H20;
[To6ouHas peakuus

CH30H + 1,5 O2 = CO2 + 2H0;

[Ipu kaTanTUTUYECKOM OKHCIIEHUU METAaHOJIa KUCIOPOJOM BO3/lyXa Ha CepeOpsIHOM
katanmu3arope oopasyercs 300 kr popmanbaeruaa. CenekTuBHOCTH mpouecca 80%, creneHn
npeBpainienus Mmetanona 90%. Texauueckuii MetaHon cogepxuT 10% numerunoBoro 3¢upa.
OnpenenuTs: KOJMYECTBO NMOAABAEMOI'0 BO3/1yXa; KOJIMUYECTBO MCXOJHBIX BEIIECTB U MPOYKTOB
peaKIuy; pacXoaHble KOAPGHUIIUESHTHI IO CHIPBIO; MPEATOKUTH MEPOIPUITHS TIO CHUKESCHHIO
pacxoaHbIX KodpduimeHToB (000CHOBATH).

7.

enesas peakuus

i-C4Hg + H20 = C4H100 (TMK)
[ToGouHnast peakmus

2 i-C4Hg = CgHie (qumep n3o0yTriIcHA)

[Tpu ruapatanuu nzodytunena oopasyercs 120 xr Tpumetunkaporunona. CeJeKTUBHOCTh
nporiecca 98%, kouBepcus n3o0ytuiiena 99%. MoabHOEe COOTHOIIEHNE N300y TUIIEH: BOAA PaBHO
1:2. OnpenenuThb: KOJIMYECTBO MPEBPALIEHHON BOJIBI; PACXOAHBIC KOI(PPHUIIUEHTHI 1O CHIPHIO.

8.

IleneBast peakius — qeruaparanus MeTiadeHuakapOorHona ¢ 00pa3oBaHUEM CTUPOJIA:

CsH100 = CgHg + H2O

[To6ounas peaxius — AeruiprupoBanre MeTuieHmIkapOnHoIa ¢ 00pa3oBaHUEM
anerodeHona:

CsH100 = CgHgO + H2

[Tpu nerunparanuu MetundeHmwikapouHona oopasyercs 1500 kr crupona. CelneKTUBHOCTh
nporiecca 0,83, kouBepcus MetundeHmnkapounona 71%. C nenpo yBeTU4YeHHs BEIXO/IA [[€IEBOT0
MPOJYKTA HA CTAJAMI0 XUMHUYECKOT O MPEBPAILIEHUS HCXOIHOE ChIPbE MOJAETCS B CMECH C BOJASIHBIM
napoM. MaccoBoe cootHomenrne M®K: BoasHoi nap 1:4. CocTaBUTh MOJIBHBINA U MaCCOBBIN
MaTepuaibHbIi 6ananc. OnpeneauTh: KOJIUYECTBO MPEBPAIleHHON BO/IbI; PACXOAHbIE
K03 HUIIMEHTHI IO CHIPBIO.



9.

LeneBas peakuus

C2H40 + H20 - CoHeO2 (MDIT)
[To6ouHas peakius

C2HeO2 + C2H40 = CsH1003 (ADI)

[Ipu ruapatanuu okucu 3tuseHa oopazyetcs 250 Kr aTuaeHr Ko, CelneKTUBHOCTh
MIPEBPAILEHNS] OKMCH 3TUJIEHA B MOHOATHJICHTJIMKOJIb 98 %, cTeneHb NpeBpalieHs] OKUCH ITHIIEHA
1. MonbHOE COOTHOLIEHUE OKUCh ATHIIEHA: BoJa paBHO 1:18. CocTaBUTh MOJIBHBIN U MaCCOBBII
MaTepHaJIbHBIN OanaHC; ONPEAeTHTh PACXOIHBIE KO (DUITMEHTHI IO CHIPBIO.

10.

Llenesas peakuus:
H-CsHi2 21— CsHiz
[ToGouHbIe peakuu:
H-CsH12 = C(CH3)4

CocraBuTh MaTepHUaIbHBIN OaJlaHC IpOIECCca MOJYYEHUS U30IIEHTaHa U30MEepHU3aLue H -
neHTaHa MomHocThIo 80 T.T. B roa. DddextuBHbIl Gona padouero Bpemenu 8400 yacos. B xone
IPOTEKaHUS Mpollecca JOCTUTAI0TCS CIASAYIOLINE MOKAa3aTeIn: CTEeNeHb Mp eBpallleHus H-IIeHTaHa -
paBHOBECHAas1, CENIEKTUBHOCTD NpeBpaleHus — 95%. [lorepu nuszonentana — 5% macc.
Texnuueckuii H-TIeHTaH coaepkuT 4% macc H-OyTtana. Paccuntath pacxoaHbie KO3 OUIIMESHTHI.

[Ipaktnueckas padorta Ne2 «Pacuer TennoBoro 6ajgaHca peakTopa»
Jnist kaxaoi 3a1aun mpakTHaeckoi padotel Nel paccuuTaTh TersoBol 6amaHC peakTopa.

Kpurepuu ouenku:

Ounas popma 00yueHusI:

Makcumasbro 20 6amioB (3a 1 mpakTHYeCKyro paboTy) - 3a MOIHBIN, Pa3BePHYTHIA OTBET
Ha TIOCTaBJICHHBIE BOITPOCHI.

MunumaneHo 12 0amwioB (3a 1 mpakTHYecKyro paboTy) — 32 HEIOJIHBIA OTBET C
JOMYIIEHHUEM TPYOBIX OMIHOOK MIPH OMPEESIICHUN CYITHOCTH PACKPHIBAEMBIX ITOHSITHH, TECOPUH,
SBJICHUI

OuyHo-3a04yHas Gopma oOy4eHHUS:

Maxkcumasbao 20 6a/u1oB (3a 1 mpakTHYECKYI0 paboTy) - 3a MOJHBIN, pa3BePHYTHIH OTBET
Ha TIOCTaBJICHHBIE BOITPOCHI.

MunuManbho 12 6amtoB (3a 1 mpakTHYECKYI0 paboTy) — 3a HEMOJIHBIH OTBET C
JOMYIIEHUEM IPYOBIX OMHOOK MIPH OMPEISIICHUN CYITHOCTH PACKPHIBAEMBIX ITOHSTHH, TCOPUH,
SIBJICHU M

3aouHas hopma 0OyUCHHUS:

Maxkcumasbao 20 6a/mioB (3a 1 mpakTHYECKYI0 paboTy) - 3a MOJHBIN, pa3BePHYTHIH OTBET
Ha ITOCTaBJICHHBIE BOIIPOCHI.

MunnMmanbho 12 6amtos (3a 1 mpakTHYECKYI0 paboTy) — 3a HEMOJIHBIA OTBET C
JOIYIIIEHUEM IPYOBIX OMHOOK IIPH OIMPEISIICHUN CYITHOCTH PACKPHIBAEMBIX ITOHSATHH, TCOPHUH,
SIBIICHHIA



MunucrepcTBo 00pa3oBaHus U Hayku Poccuiickoii @enepanmu
HwxHexkaMCKuii XUMUKO-TEXHOJIOTMUECKH MHCTUTYT ((unman) dhenepaibHOro
rOCYIapCTBEHHOT'0 OFOJPKETHOTO 00pa30BaTEIBHOIO YUPEKACHUS
BbICILIEr0 00pa30BaHUs
«KazaHckuil HallMOHAJIBHBIN M CCIEA0BATENbCKUN TEXHOJOTUUECKUN YHUBEPCUTET»
TexHonornyeckuii paKynbTeT

Coaep:xanne KOHTPOJIBHBIX padoT
no gucuumimae b1.0.30 « Xumudeckue peakTopbi»

1. Knaccuduxamnust peakTopoB U (paKTOPBI, BIUSAIONIME HA UX KOHCTPYKIIHIO.

[Ipu anxwimpoBaHMM MeTaHOJA W30aMUJIEHOM OOpasyercst 625 KI TpeTaMHIMETHIIOBOTO
spupa (TAMD). Pacxomusiit koddp¢umment mzoamuiena 0,91 xr ma 1 xr TAMD, creneHs
npeBpalleHuss Hu3oaMuieHa paBHa 1. OmnpenenuTs: CENEKTUBHOCTh IIpoliecca, PacXOJHbIe
K03()(DUIIMEHTBI IO CHIPIO; COCTABUTH MOJIbHBIN U MacCOBBIN MaTepHasbHbIe OalaHChl MpoLecca.

IeneBas peaxius
i-CsH1o + CH3OH - CsH140 (TAMD)
[ToGounas peakuus
2 i1-CsH1o = C1oHzo (mumep nzoamusicHa)

2. OcoOeHHOCTH TPUMEHEHHS PEaKTOPOB CMEIICHUS U BBITECHEHUSI.

[Ipu ankunupoBaHuu OeH30Ja MpONUIeHOM obpasyercs 1129 kr nponmibeH3ona u 15 kr
aunponuiadensona. Jlid yBenuyeHus ceJIeKTUBHOCTU OEH30JI I10/1aeTCsl B TPEXKPATHOM U30bITKE OT
cTexuoMeTpuuecku Heobxonumoro. CrenmeHb 4YMCTOTHI OeH3onma 99,5% macc. B 3THIIEHE
conepxurcst 2,5% 00. stana. OnpenenuTs: cTeNeHb MpeBpalieHnss OCH30JIa U CEJICKTUBHOCTD 110
OeH30.1y; pacxoHbIe KO3()PUIIMEHTHI IO ChIPHI0. COCTaBUTH MOJIBHBIN U MaCCOBBIN MaTepHaIbHbBIS
OanaHCHI TIpoIiecca.

LeneBast peakius — MOXYYCHHE dTHIOCH30IA!
CeHe + C3Hs > CeHsC3H7
[ToGouHas peakius — HOTy4eHUe TUITHIOEH301a:
CeHs + 2C3He > CesHa(C3H7)2

3. PeakTopbl KaTaMMTHYECKUX Ta30(a3HbIX MPOIECCOB. PeakTophl ¢ HEMOABUKHBIM
CIIOEM KaTaJM3aTOPa — PEAKTOPHI C KATAIN3aTOPHBIMH PEIIETKAMH.

[Ipu xmopupoBanuu OeH3ona, oopaszyercs 780 kr xjgopOen3ona. CeaeKTUBHOCTH Mpoliecca
96%. MonpHOE COOTHOIIEHHE MCXOAHOM cMecu OeH3on: xjop paBHO 3:1. Texunuueckuii 6eH307
comepxkuT 96,5% Macc. OCHOBHOTO BEIL[ECTBA; TEXHUUECKUI XJI0p conepkuT 3% Macc. mpumecei.
OnpenenuTh: KOIMYECTBO OOpa3yroLIErocs AUXJOpOEH30j1a; CTENEHb MpeBpalleHus OeH301a;
pacxonHble KO3()PUUMEHTHI MO ChIpblo. [IpenyoXKUT MEpONpUATUS O CHUXKEHUIO PaCXOAHBIX
k03¢ ¢unrenToB. CoCTaBUTh MOJIBbHBINA U MacCOBBIH MaTepualibHble OaJIaHCHI ITPOLEcca.

LleneBas peakius — Moy4eHue XJI0pOeH30a:
CeHg + Cl, = CgHsCI + HCI
[ToGouHas peakius — MOJy4eHHE TUXJIOPOCH30Ia:
CsHs + 2Cl2 & CsHyCl, + 2HCI

4. PeakTopbl kKaTaJIuTHYECKUX T'a30()a3HbIX MPOIIECCOB. PeakTOPHI ¢ HEMOABUKHBIM
CJIOEM KaTaju3aTopa — peaKTOPhl C KOMIIAKTHBIM CJIOEM 3€pHUCTOrO KaTalu3aTopa.

[Ipu ankuiIMpoBaHUM METaHOJA H300yTUIIEHOM o0pa3yercs 936 KI METHJITPETOyTHUIIOBOT O
a¢upa (MTBD). Pacxomsbiii ko3ddunuent umzodytmiena 0,9 kr ma 1 kr MTBD, crenens
npeBpalieHus u3o0ytuiieHa paBHa 1. OmnpenenuTh: KOJMYECTBO IPEBPALICHHOIO METaHOJa;
00pa30BaBIINXCSI JTUMEPOB; CEJIEKTUBHOCTH Ipollecca, pacXoaHble K0d()(PUIMEHTHl MO CHIPBIO.



CocTaBUTh MOJIBHBII U MAaCCOBBIN MaTepuaibHble OaJaHChl IpoIecca.
Lenepas peakuus — nonydyenne MTBD:
i-C4Hg + CH30H - CsH120
[ToGounas peaxius - MOJIydeHHe TUU300yTHIICHA:
2 i-C4Hg = CgHzs

S. TemoBoii 6anaHc aMadaTHYECKOro PeakTopa.

[Ipy KaTaJIMTUYECKOM OKHCIEHUM METaHOJa KHUCIOpPOJAOM BO3AyXa Ha cepeOpsHOM
katanmu3atope oopasyercs 490 kr ¢opmampaernna. CenekTuBHOCTH Tporecca 82%, CTeneHb
npeBpamenust MmetaHona 90%. Texuuueckuit MeraHon comaepxut 11% mumernnoBoro 3¢dupa.
OnpenennTh: KOIMUYECTBO MOAABAEMOr0 BO3/1YyXa; KOJIUYECTBO MCXOJHBIX BEUIECTB U NMPOAYKTOB
peaKiuu; pacxomHble KOdI(MGUIMEHTH IO CHIPHIO; MPEIIOKUTh MEPONPHSITUS 10 CHUXKEHUIO
pacxomHbIX KO3 GuIueHToB (000cHOBaTh). COCTaBUTh MOJBHBIA M MAacCOBBIM MaTepHalbHBIC
OanaHChl TIpoliecca.

[leneBas peaxius — nonydenue ¢popmasbIeruaa:
CH30H + 0,5 O2 = CH20 + H20;
[To6ouHas peakuus — peakuus MOJTHOTO OKUCIICHUS:

CH30H + 1,5 O2 = CO2 + 2H20

6. PeakTopbl kaTaJuTHYECKUX T'a30()a3HBIX MPOLIECCOB. PEakTOPHI ¢ HEMOABUKHBIM
CIIOEM KaTalu3aTopa MOJIOYHOrO TUIIA.

[Ipu ruapatanuun n3zo0ytuieHa odpasyerca 590 kr tpumeruiakapOuHona. CeneKTUBHOCTD
npouecca 97%, kousepcus nzo0ytuieHa 99,1%. MonbHoe cooTHOIIEHNE U300y TUIICH: BOAA PaBHO
1:1,5. OnpenenuTh: KOJIMYECTBO MPEBPALIEHHON BOJbI; pacXOAHbIe KOI(PUIMEHTHI 110 ChIPbIO.
CocTaBUTh MOJIbHBIN U MAacCOBBIN MaTepuaibHble OaTaHChl IpoLEcca.

[eneBas peakuus — nonydenue TMK:
i-C4Hsg + H20O = C4H100
[ToGouHas peakmus - MoydeHue U300 yTHIIeHA:
2 i-C4Hg = CgHis

7. PeakTopsl kaTanuTHueckux ra3zoda3HbIX MpoieccoB. PeakTopbl ¢ HEMOABMKHBIM
CIIOEM KaTaJlu3aTopa TpyOouaToro TUIIa.

Ha peaknuro xatammtudeckoro okuciaeHus mogaano 15000 Kr/d TeXHUYECKOro 3TUJICHA, ero
crereHpb mpeBpaimenus 15%, npu 3Tom obpazoBanoch 2400 kr/a okucu dTuneHa. TeXHUYIECKHA
9TUJIEH COIEPKUT, %o Macc: aTuieHa- 98, stana- 2. OnpenenuTs: 00bEM MOJAHHOTO BO3AyXa, €CIIH
IPUHATH, YTO B BO31lyXxe conepxxutcs 20% KUCIopoaa, OCTaIbHOE a30T; CEJIEKTUBHOCTh Mpolecca
U BBIXOJl LIEJIEBOr'0 MPOJYKTa, pacxolHble K0d(puuueHTsl mo cbipblo. COCTaBUTh MOJBHBIN U
MacCCOBBIA MaTepUaJIbHBIN OaslaHC.

LeneBast peakuusi — OKUCIECHUE ITHUIICHA B STUIICHOKCH/I:
C2Hs + 0,5 O2 2 CH40
[ToGouHas peakiusi — HOJHOE OKUCIEHHUE ITHIICHA!

CoHa + 302 2 2CO2 + 2H20

8. TemoBoii 6aaHC H30TEPMUUECKOT'O PEAKTOpA.

[Ipy KaTaIMTUYECKOM OKHCIEHUM METaHOJa KHUCIOpPOAOM BO3AyXa Ha CcepeOpsHOM
Katanu3zarope obpasyercs 960 kxr Qopmanpaeruna. CeneKTHBHOCTH mporecca 82%, CTEmneHb
npeBpamienuss mMetanona 89%. TexHuueckuii MeTaHon comepkuT 9% aumerusioBoro 3dwupa.
OnpenenuTh: KOJIMYECTBO MOIaBAEMOr0 BO3/1yXa; KOJMYECTBO MCXOIHBIX BEIIECTB M MPOIYKTOB
peakiuu; pacxoaHble KOd(MOUIMEHTH IO CHIPHIO; MPEIIOKHTH MEPONPHUATHS O CHIKCHHIO
pacxomHbIX K03 uimeHToB (00ocHOBaTh). COCTaBUTh MOJBHBIH M MAacCOBBIM MaTepHalbHBIC
OanmaHCHI TIporiecca.

[leneBas peaxius — nonydenue popmaibIeruaa:
CHsOH + 0,5 O, = CH20 + H20;
[ToGounas peaxius — peaxius MOJHOTO OKUCICHUSI:



CH30H + 1,5 O2 - CO2 + 2H20

9. PeakTopbl kKaTamTHYECKHX Ta30(ha3HBIX MPOIECCOB. PEakTOPBI ¢ HEMOABUKHBIM
CJIOEM KaTaju3aTopa MIacTUHYATOrO THIIA.

[Ipu anxkunupoBanuu OeH30J1a mponuiieHOM oOpasyercst 860 kr sTwiOeH3zona u 16 Kkr
audTUIOeH3o0ma. [ yBenrueHus CEeJIeKTUBHOCTH OEH30I MOJaeTcsi B TPEXKPATHOM HM30BITKE OT
CTEXHOMETPHUECKU HeoOXxoaumoro. CTeneHb YMCTOThI OeH30J1a 98% Macc. B 3TUIICHE COCPIKUTCS
2% 00. sTana. OmpenenuTh: CTENEHb NpEeBpalleHus] OCH307la M CEJIIEKTUBHOCTh 1O OSH30IIY;
pacxoaHbIe KO3 (QOUITUEHTHI IO ChIpbI0. COCTaBUTH MOJIBHBIN M MaCCOBBIN MaTepuajbHbIC OaTaHChI
mporiecca.

[{eneBas peakius — MOJIy4eHUE ITUIIOCH30IA:
CsHg + C3Hg = CeHsC3H7
[ToGouHast peakius — TONydeHUE TUITHIOCH30Ia
CsHe + 2C3He =2 CsHa(C3H7)2

10.  PeakTophl KaTadUTUYECKUX ra30(a3zHbIX MPOIEeccoB. PeakTopsl ¢ ABUKYIIUMCS
CIIOEM KaTalu3aTopa.

MorHoCTh Tpolecca HW30MEpU3aluyd H-MeHTaHa 42 T.T. B TOA IO U3OMCHTaHY.
DddextuBHblii pona padouero Bpemenu 8400 yacoB. CenekTHBHOCTB mporiecca 94%, kouBepcus -
79%. Ilotepm mpormecca coctaBisitoT 4%. CoCTaBUTh MOJBHBIM M MacCOBBIA MaTepHUAJIbHBIC
OanmaHChI Iporiecca.

LleneBast peakuusi:
H-CsHiz 2 i- CsHi
[To6ounas peakius:
H-C5H12 > C(CH3)4

11. PeakTopsl kaTamuTHUeCKHX Ta30(a3HbIX MPOILECCOB. PeakTopsl ¢
TICEBJI00KHUKEHHBIM CJIIOEM 3€PHHUCTOT0 KaTaJln3aTopa.

B mnporecce kaTaliuTUYECKOro JETrMAPUPOBAHUS KyMoOJia MPOIYCKHAs CIIOCOOHOCTh IO
ceippio 200 1/cyT. CenektuBHOCTH mponecca 0,87, konBepcust stunodenzona 78%. OnpenenuTtsb
pacxoaHbie KO3PGUIMEHTHI IO ChIpbio. COCTaBUTH MOJBHBIM U MaCCOBBIN MaTEepHAIILHBIN OaslaHC.

[leneBas peakuys — NOJIy4EHUE O.-METUJICTUPOJIA!
CsHsC3H7 = CsHsC2Hs+ Ho
[Tobounas peaxius — mOIUMEpU3ALUS CTHPOJIA:
nCsHsC3H7 =2 (CeHsC3H7)n

12.  PeakTopsl HeKaTaquTHYeCKUX ra3odasubix mpomeccoB. Knaccudukanus,
Ha3Ha4YeHMsI, OCHOBHBIE MTOKa3aTeIu paboThl U KOHCTPYKIIHS TPyOUaThIX Meyeit
B nporiecce katamuTHYeCKOT0 ErHAPHPOBAHUS STUIOCH3071a POy CKHAs CIIOCOOHOCTH 110
ceippio 150 1/cyt. CenextuBHOCTh mpomecca 0,83, xouBepcus stundenzona 73%. CocTtaBuTh
MOJIbHBIA M MACCOBBIN MaTepHUaIbHBINA OaaHC; ONMPEACITUTh PACXOIHBIC KO3 PPHUIIMESHTHI IO CHIPBIO.
LleneBas peakius — MOIy4EHHUE CTUPOIIA:
CsHsC2Hs - CsHsCoHst+ Hz
[ToGouHas peakiysi — TOIMMEPU3AIIHS CTUPOTIA:
nCeHsCoH3z > (C5H5C2H3)n

3aouynas hopma 00OyUeHUS:

Maxkcumanpao 30 6arioB - 3a MOJTHBIHN, pa3BEpHYTHII OTBET Ha MOCTABICHHBIE BOMPOCHI.

MunumansHo 18 GannoB — 3a HEMOMHBINA OTBET C IOMYIIEHUEM IPYOBIX OIMIHOOK pH
ONPEENIEHUH CYIIIHOCTH PACKPBIBAEMBIX ITOHSATHI, TEOPUHA, IBJICHUI
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