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Ilepeuens KomnemeHyuil U UHOUKAMOPOB OOCMUICEHUA KOMNEMEeHYUIL C YKA3AHUEM IMAN08 YopMuposanus 6 npoyecce 0C60eHU:
OUCHUUNIUHBL
KoMmnerennus:
I1K-1 Crioco6eH k o0ecredeHn o BEIpabOTKH KOMIOHEHTOB U IIPUTOTOBJICHUE TOBAPHON MPOTYKIIHH.
NHankaTopbl JOCTHKEHUS] KOMIIETeHI[UH:

1.1 3HaeT TEXHOJIOTHIO NPOM3BOJCTBA TOBAPHOW MPOJYKLMH; OCHOBHOE OOOpYAOBaHHE IpOLEcCa, MPUHLUIBI €ro paboThl M MpaBuIiIa
TEXHUYECKOH IKCILTyaTalluu; TEXHHUECKUE TPEOOBAHUS, IPEIBSIBIISIEMbIC K ChIPBIO, MaTepUaliaM, KaTajau3aropam, FTOTOBOW TOBAPHOW TPOIYKIIHH.

1.2 YMeer ocylIecTBISATh ONMEPATHBHOE PYKOBOJCTBO PA0OTOM MPOM3BOACTBEHHOTO TOIPA3ACICHUS M OPraHU30BBIBATh PabOTy MOMIYNHECHHOTO
NepCOHAaJa Ha BBIMOJIHEHUE IPOM3BOJCTBEHHONW IPOrpaMMbl M KayecTBAa TOBAapPHON TMPOJIYKIMH, IPOBOJUTh CBEPKY CXOAMMOCTH OaiaHca
noTpeOIsIEeMOT0 ChIphsi M BBIPAOOTKH TOBAPHOW MPOAYKIIMH, PACCUUTHIBATh IIAHUPYEMYIO MOTPEOHOCTh MPHUCAIOK, PEareHTOB, KaTalM3aTOPOB,
MaTEepHAJIOB IS BHIMOJIHEHHS POU3BOICTBEHHBIX 33JJaHHI HA IJIAHUPYEMBIH MEPHOJ C YKa3aHUEM CPOKa MOCTABKH.

1.3 Brageer HaBBIKAMH PYKOBOJCTBA JEATEIBHOCTHIO TEXHOJOTMYECKOTO YYacTKa M TOJAYMHEHHBIM IEPCOHAJIOM; KOHTPOJS COOJIOICHHUS
TEXHOJIOTUYECKUX TIapaMEeTPOB B TIpeiesiaxX, YTBEPKICHHBIX TEXHOJIOTUYECKAM pPErIaMEHTOM; MPHUMEHEHHsT Mep 10 YCTPAaHCHHUIO IPUYHH,
BBI3BIBAIONINX OTKJIOHEHHE OT HOPM TEXHOJIOTUYECKOTO pEerjiaMeHTa; TOATOTOBKM MpPEUIOKEHUH 1o pa3paboTKe MEpOnpUATHH 1O
COBEPILLIECHCTBOBAHHIO TEXHOJIOTHYECKUX MPOLIECCOB, MOBBIIIAIONIUX KaYECTBO TOBAPHON MPOAYKIIIH.

Huouxamoput Imanwvl hopmuposanusn e npoyecce 0C60E€HUA OUCYUNTUHDBL
- Haumenoeanue
oocmudiceHus Jexyuu Ilpakmuueckue 3anamus, Jlabopamopnwie | Kypcosoii npoekm
. OUEHOUHO20 cpedcmea
KomnemeHnyuu 1a00pamopHblil NPAKMUKYM 3aHAmMUA (paboma)
IK-1.1 Temwr 1-10 He npeoycmompenut Temwr 1-10 He npeoycmompenul JlabopamopHvie
pabomul,
IK-1.2 Temwr 1-10 He npedycmompenwi Temwr 1-10 He npedycmompenni KONIOKBUYMbI,
KOHMPOJbHble pabomul,
IK-1.3 Temwr 1-10 He npedycmompenwi Temwr 1-10 He npedycmompenni 3auem ¢ OYeHKol,
IK3AMEH




Ilepeuens oyenounvix cpedcme no oucyunaune (Mooyno)

o ounou (5 cemecmp) u ouno-3ao0unoit (6 cemecmp) popm odyuenusn

Ouyenounsle cpeocmea Kon-60 Min, dannoe Max, oannoe
Jlabopamopnas paboma 3 10 20
Konnoxeuym 2 150 20
Hmoezo: 60 100

ona ounoil (6 cemecmp) u ouno-3aounoii (1 cemecmp) gpopm 0dyuenusn

Ouyenounvle cpeocmsa Kon-60 Min, 6annoe Max, oannoe
Jlabopamopnas paboma 3 6 10
Konnoksuym 2 9 15
Oxzamen 1 24 40
HUmoeo: 60 100
o 3a0unou (7 cemecmp) ghopmul 00yuenus
Ouyenounsle cpeocmasa Kon-60 Min, déannoe Max, oannoe
Jlabopamopnas paboma 2 15 25
Koumponvnas paboma 1 30 50
HUmoeo: 60 100
015 3a0unoii (8 cemecmp) hopmut 06yuenus
Ouyenounsle cpeocmea Kon-60 Min, dannoe Max, oannoe
Jlabopamopnas paboma 3 8 12
Koumponvnas paboma 1 12 24
Ix3amen 1 24 40
HUmoeo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJIEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIPHO, YETKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpaBIsieTCs C 3aJadyaMM, BOIPOCAMH W APYTMMH BHIAMH
MIPUMEHEHUS 3HAHMI; HCIOJB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuani
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
MporpaMMoi oOyueHusl ydeOHbIe 3aJaHUS BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OneHka  «yIOBJIETBOPUTENBHO»  BBICTABISETCS  CTYyAEHTY,  €CIH
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJIEHHBIM BOIPOC CTYJIEHT JOMYCKaeT HETOYHOCTH, HELOCTATOUYHO
MpaBWIbHbIE (HOPMYJIMPOBKH, HAOJIIONAIOTCS HAPYIIEHUS JIOTHYECKON
I10CJIEI0BATEIBHOCTH B H3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

Onenka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCIOYCTHI
TaKHe

CTYyJIeHTa,
CaMOCTOSATENb
OIINOKY U TIp

«Ba4YTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

BBICTaBJISICTCS
Ha BOMPOCHI IO
[IOCJIEIOBATEINBHBI,
W3JI0KEHBI,  JIOMYCKAKTCS
B OTBETE
OTCYTCTBHUE

peueBbie

KakK

HOT'O BBIBO/IA,

Huxe 60

Heynosnersop
UTENNBHO
(1e 3auTeHO)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIM OH HE
3HAaeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JIOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIMIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM OaJyIoB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTYJICHTY,

«HEC

€CJIn

3a4TCHO» BBICTABJIACTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHH TEMBEI JWCIUITIIINHBI,

HEC OTBCYACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOAIIMEC BOIIPOCHI MPETIOJaBaTCIIA.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((husnan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«KazaHCckuil HAalMOHAJIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HauMeHoBaHue)
[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)
Cemectp_ 6 (ounas), 7 (ouHO-3a04Hast), 8 (3a04Has1)

Bonpocsl /151 MOATOTOBKH K YIK3aMeHY

no mucrumuinge b1.B.J1B.03.02 PagukaiasHO-IIENHBIE IPOIIECCH 1 HHUIIMATOPEI
(HaumeHoB8anue OUCYUNTUHDL)

. AKTHBHBIE YaCTHIBI B OPraHUYECKOM CHHTESE;

. OCHOBBI TEOPUH PEAKIIIOHHON CITOCOOHOCTH OPTaHUYECKUX COCANHEHUI.

. IlpaBuia orOopa 3meMeHTapHbBIX CTaAWi NP BBIIBIXKEHUN THUITOTE3 O MEXaHU3ME PEaKIui

. Teopwust peakuyii B ra3oBoi ¢ase

. Teopus peakuuii B KOHIEHCUPOBAaHHBIX Cpefax

. Tuns! peaknuii CBOOOJHBIX paIUKaIoB

. Peaknmu paankanos: pekoMOuHanus (coueTaHue), TMCIIpONOPLIHOHNPOBaHNE, 3-paciall, 3aMelIeHIe, IpHUCcOoe H-
HEHHE.

8. PanukanbHble 1 MOH-paUKajIbHbIE peakiyu. LlenHble pagiKaibHble peaKiuu

9. Tumuunsle uHUIUATOPEL.. OCHOBHBIE HHHMIMATOPHI: OPTaHWYECKHE W HEOPraHHMYECKHE MEepPOKCHIBI, a30Cc0e-
JVHEHMS, HUTPO3aaHWIMIBI, TPHUA3CHBI, BJIEMETOOPTaHWYECKHE COCAUHEHHs (B T.4. KapOOHWIIBI METAJUIOB),
TMOEH3WIIBL.

10. 'enepupoBanne paguKaioB myTeM (OTOIN3a, TEPMOIIHN3a, PAANOIN3a, Pa3pbIBOM JaOMIBHbIX CBS3EH, TpeaBapH-
TEJBHO BBEJICHHBIX B MAKPOMOJIEKYIIbI HOJIMMEPOB, IIyTEM MEPEHOCA IEKTPOHA OT METAJLIA.

11. Peakuuu nprcoeJMHEHNS, 3aMEIECHHS, SITUMHUHUPOBAHUS U NIEPETPYIIUPOBKH.

12. PeakuoHHast ciocOOHOCTB M CENIEKTUBHOCTD B PAJANKAIBHBIX PEaKIMIX

13. PaaukanbHO-IeTIHbIE Mpouecchl. MHruOUTOpBI, MHUIMATOPHI W IPOMOTOPBI LEMHbIX peakuuil. llenHoit
MEXaHHU3M U ero CTaJHH.

14. Kunetnuyeckue 3aKOHOMEPHOCTH HEPa3BETBIICHHBIX IETTHBIX PEaKIHil.

15. Pa3BeTBJICHHBIC IICTTHBIE PEAKIINH.

16. Peakuuu ¢ BEIPOXK/ICHHBIM pa3BETBICHUEM

17. Hay4Hble OCHOBBI paAMKaIBbHO-IIETIHBIX MPOIECCOB XJIOPHUPOBAaHHS MapaduHOB, 0Ie(HHOB U apOMaTHYECKUX
coeMHEeHU. MexaHu3M U KUHETUKA peaKLUil XJIOpUPOBaHUs, COCTaB MPOAYKTOB U CEIEKTUBHOCTh IpoLecca.

18. Texnonornu x*uaKo(hazHOro U ra30(pa3HOro XJIOPHUPOBAHHUS.

19. XuMust 1 TEOpEeTHUECKOE OCHOBBI INPOLECCOB OKHCIEHHS. MeXaHW3M, KHMHETHKA, KaTajln3, CEIEKTHBHOCTh
MPOLIECCOB OKUCIICHHS.

20. OxkucneHue yYrieBojOpOJOB B Trujpornepokcuabl. OCHOBHBIE HAlpaBiCHUS OKUCIUTENBHOH NepepadoTKu
napagpuHOB.

21. OcobenHOCTH ra30()a3HOr0 OKUCACHUS HU3IINX MapaduHOB.

22. MeTo bl MHUIMMPOBAHUS PAJANKAIBLHON MoMuMepu3aiy. MHUIMATOPhl 1 CKOPOCTh MHUIIMUpOBaHus. CTaguu 1
KHHETHKa mporecca. CpaBHEHHE IIETTHBIX PeakIii HU3KOMOJIEKYJISIPHBIX BEIIECTB M PaIUKaIbHON MOJMMEPU3AIIH.

~NOoO Wn A WN P

HaGop yTBepKIEHHBIX HK3aMEHALMOHHBIX OwmieToB xpaHurcs Ha Kadenpe. Kaxmprid
9K3aMCHAIMOHHBIA OWJIET COAEPKUT JIBA TEOPETHUECKMX BONpoca MakCHMalbHOE KOJIMYECTBO OallioB,
KOTOpOE CTYZEHT MOXKET IOJy4HTh 3a 3k3aMeH -40, U3 HUX 3a OTBET Ha OJMH TeopeTndeckuid Borpoc — 20.
MuHIMaNTBHOE KOJIMYECTBO 0amioB 3a dk3ameH — 0 .



MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((husnan)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)
[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)
Cemectp_5,6 (ounas), 6,7 (ouHO-3a04Has), 7,8 (3a04Hast)

Y4eOHBIM TUTAaHOM 10 HampaBieHuto mnoarotoBku 18.03.01 —XwmMmudeckass TEXHONOTHS IS
00y4aroIuUXCs MPEAyCMOTPEHO MpoBeacHHE TabopaTopHbix 3ansaTuil mo aucimminae b1.B.J1B.03.01
b51.B.JIB.03.02 PajiukanbHO-1IENHbIE IPOLIECCH] U HHUIIUATOPBDI.

JlaboparopHble 3aHATHS 1O JAWUCHMIUIMHE MPOBOJATCS B  CIHEIHANBHO 00OPYIOBaHHBIX
naboparopusix ¢ NPUMEHEHHWEM HEOOXOAMMBIX CpEACTB OOy4YEeHHUs: JTabOpaTopHOTO OOOPYAOBAHHMS,
00pas3IoB Il HCCIIEOBAHNN, METOAMYECKUX MTOCOOHH.

Llenp npoBeneHus 1abOpaTOPHBIX PaboOT - MPAKTHYECKOE OCBOCHHE TEOPETUYECKUX MOJIOKCHHUI
JICKIIMOHHOTO Marepuaia, a Takke BbIPAOOTKAa CTYJICHTAMHU OINPEICICHHBIX YMCHHH M HaBBIKOB
CaMOCTOSITEIBHOTO AKCIIEPUMEHTUPOBAHUSL.

KommiexT 1adoparopHbix pador
o guctumuinae b1.B.JIB.03.02 PaaukanpHO-IIEIHBIE HPOIIECCH] M HHHUIIMATOPLI
(HauMeHoeaHue oucCyunIuHbl)
CemecTp: 5 (ounas), 6 (ouHo-3a04Has), 7 (3aouHas)

JladopaTopHas pa6ora Ne 1
KATAJIMTUYECKOE PA3JIOXXEHUE ITEPEKMCH BOJJOPOAA
Llenv pabomoul: onpeneuTh CKOPOCTh PA3IOKEHHUS NEPEKHCU BOAOPOAA 3aJlaHHOW KOHICHTpAIlMHM B
MIPUCYTCTBUY TOMOTEHHOTO U T€TEPOTEHHOTO KaTajIn3aTopa.
Kpamxas meopus

[IpuMeHeHre epeKrCH BOJOPOa BO MHOTHUX TEXHOJOTHUECKUX MPOIIECCaxX, MEAMIIMHE U APYTUX
00nacTsSX OCHOBBIBAE€TCS Ha €€ OKHCIMTENBHBIX cBoicTBax. Hambosiee XapakTepHBIH IS TepeKucH
BOJIOPOIa SK30TEPMUYECKHUI pactiajl B KUCIOH cpelie MOXKET OBITh TIPECTaBIIEH YPAaBHEHUEM:

HzOz = Hzo + % 02 (1)
Pexxe TONBKO 1OJ JCHCTBUEM HEKOTOPBIX CHJIBHBIX OKHCIUTENCH MEPEKHCh BOAOPOJa IPOSBIISET
CBOICTBa BOCCTAHOBUTEIS COTJIACHO YPABHEHUIO PEAKIINU:

H,O0, = O, +2H 2)
OxucnurenbHas (yHKIMsA Oojiee OTYCTIMBO BBhIpAKEHA y MEPEKHMCH BOIOPOAa B KHCIIOH cpeje,
BOCCTAHOBUTES — B II[CIIOYHOIA.

Pacnag o cxeme (1) uaér co 3HAYMTENHLHONW CKOPOCTHIO B MPUCYTCTBUU BEIIECTB, CIIOCOOHBIX
OKHUCJIATHCS BBIICISIOMIMMCS KUCIIOPOIOM. Y CKOPSIIOIIee NSHCTBHE Ha Pa3jioKEeHUE TEPEKUCH BOJIOPO/Ia
OKa3bIBAIOT TAKXKE TBEPJIbIC KATAIH3ATOPHI (CTEKIIO, MHOTHE METaUTbl, B YaCTHOCTU IUIATHHA, COJIU U
OKHCJIBI METAJUIOB, yrollb W T.M.). Ha TeueHWe KaTalMTHUYECKON peakIuH pasJIoKEHHUS TEPEeKUCH
BOJIOPO/Ia BIUSIOT COCTOSIHUE TIOBEPXHOCTH KaTanu3aropa, pH cpensl u kaTanuTuueckue siabl. CUIIbHBIMU
sIaMU TIPH Pa3JIoKEHUH TIEPEKUCH Bogopoa Ha ruiatuhe seistorest: Cs, C,HsOH, 1, P, CO, PH3, AsHg,
Na,SOs.

CoriracHO cXeMe TMPEeIOKECHHOM HEMEIKHM YyYeHBIM BHlaHIoM, pasiioKeHHE IMEePEKUCH
BOJIOPO/A MPOTEKACT Yepe3 CICAYIOIINE MEICHHbIC U ObICTPBIC CTaIUU:

HOOH = 0, + 2H (MeaeHHO)
HOOH + 2H = 2H,0 (0sicTpO)
2H202 = 2H20 + 02
CymmMapHasi CKOpOCTh pEaKIUU OIpPENeNsIeTCs MEPBON CTaaueld, W MO3TOMY PeakIius HAET IO



nepBoMy nopsaaky. [Ipenmonaraercs, 9to cragus aacopouny — necopOoIny MPOUCXOANUT BeCchMa ObICTPO U
HEe TUMHUTHPYET Mporiecc. CKOPOCTh Pa3oKEeHUs IIEPEKUCH BOJOPOAa B 3HAYUTEIIFHON CTEIIEHN 3aBUCHT
OT KOHIICHTPAIMK PacTBOPa. ITO 00YCIOBICHO KATATUTHYCCKUM JICHCTBHUEM BOJIBI.
OKcnepumenmanvHas 4acmeo

Peaxmuevi: epexucs Bomopoaa 30%; Kanmii MapraHIOBOKHCIBINA (TIepMaHTaHaT); yroiab Mapku bAY);
okurch Memu (11)); okuch MMHKA; TUCTHIUTHPOBAHHAS BOJA.
Ilpubopei: Oroperka ra3oBas; KOJIObl KOHWYECKHE, BMECTHMOCThIO 100 cM’; LWIMHAPHL MEpPHBIE,
BMECTUMOCTBIO 50 CM3; MUTETKH TpagydpoBaHHBIE, BMECTHMOCThIO 1, 2, 5 m 10 CM3; CeKyHIOMep;
TepPMOMETp CTEKJISHHEIH JIabopaTopHsIii ¢ xuanazoHoM m3meperns or 0 °C no 100 °C, mena genenns 1
°C.
IIposedenue sxcnepumenma.

1-as cepus ombITOB. B paboTe M3MEPAIOT CKOPOCTh Pa3iIOKEHUsI MEPEKUCH BOJOPOIa 3alaHHON
KOHIICHTPAIIMK B MPUCYTCTBUU KaTaJU3aTOPOB. J[sl 3TOH ey MPUMEHSIOT Ta30METPUYECKUI croco0,
KOTOPBI TIO3BOJISICT OMNPEACTUTh C JIOCTATOYHOM TOYHOCTBIO CpPEIHIO CKOPOCTh 33 KOPOTKHE
MPOMEXKYTKH BPEMEHHU M, TAKUM 00Pa30M, CTPOUTH KPHUBBIE H3MEHEHHS CKOPOCTH PEAKIINH BO BPEMEHH.

/ e "*’hlhln‘lh“n] MAIAI»]I[.I

Pucynox 1 — YcTaHOBKa KaTaIUTUUECKOTO Pa3ioKEHUS IEPEKUCH BOAOPOIA

1 — peakumnoHHslii cocyn; 2 — oOpasen KaTanu3aTopa; 3 — coCy/l [l pacTBOPa NEPEKUCH; 4 — IPOXOIHOM KpaH; 5 — TPeXX010Boii kpaH; 6 — ra3oBas OropeTka;

7- YpaBHHTEIbHAs CKIITHKA; 8- COCAMHUTEIbHAA pr6](a; 9 — MarHMTHas MellajiKa

KonnvecTBo pa3noxuBiIeics K JaHHOMY MOMEHTY TIEPEKUCH BOAOPO/IA OTNPENEISIOT M0 00beMy
BBIJIEJIUBIIErOCs KUcaopoaa. Cxema npubopa Ui H3MEpEeHHs CKOPOCTH Pa3IoKEHHsI IEPEKUCH BOAOPOAa
MIpPEICTAaBIICHA HA PUCYHKE 1.

ITepen HavamoMm ombITa BHEICYIIEHHBIM PEAKITMOHHEIN cocys 1, ¢ MOMEIIEHHOW B HETO HABECKOM
KaTaJln3aTopa, ¥ BOPOHKY 3 COEOUHSIOT B COOTBETCTBHU CO CXEMOH M TNPOBEPAIOT I'E€PMETUYHOCTH
cUcTeMBI. J{JIsl 3TOro NpUBOIAT NaBJICHUE BHYTPH CUCTEMBI K aTMOC()EPHOMY, YPaBHSB Ha MPOU3BOJILHON
BBICOTE JKUAKOCTh B OIOpeTKe 6 W YpaBHUTEIBHOH CKISIHKE 7, HECKOJBKO pa3 MOBOPAYMBAIOT KpaH 5,
NOJHUMAIOT CKIISTHKY 7, YTOOBI 3allOJHUTH OIOPETKY 3aTBOPHOM XHIKOCTBIO (BOJOH) JOBEPXY, MOCIE
4Yero cooOLIaoT OIOPETKy C PeaKkTOPOM M OIYCKAalOT CKIISIHKY HPUOJIM3UTENBHO HA YETBEPTh BBICOTHI
Oropetkn. Ecnmm obecriedeHa [gocTtaToyHash T€PMETUYHOCTh, YCTAHOBMBIIHUICS YPOBEHb 3aTBOPHOMN
JKUJIKOCTU B OIOpETKe HE JOJKCH CMEUIAThCs B TeUEHHE HECKOIBKUX MUHYT.

Jii TpUTOTOBJIEHUS] HCCIEAYEMOTO pacTBOpa OTMEPSIOT NHIIETKOW WM MHKPOOIOPETKON
3a/laHHBIN TIperioiaBaTeeM 00seM HexoqHoro pactBopa H,O, u pa3zdaBigioT JUCTUIUIMPOBAHHOW BOJIOM,
nobasysiroT pactBop KMnO, B 3agaHHOM mpenogaBareieM o00beMe M 3aKphbIBalOT Kpblilikoi. [locie
THIATEJIFHO MEPEeMENIMBAlOT W OTOMpaloT JJIsl  aHajiu3a TpagyupoBaHHOHW mwumeTkod 10 wmi
MIPUTOTOBJIIEHHOTO pacTBOpa.

[lo mMepe MOHWXEHHS YpPOBHS KHUAKOCTH B OIOPETKE ypPaBHUTEIBHYIO CKIIAHKY OITyCKAalOT TaK,
4yTOOBI HA MPOTSHKEHUH BCETO OINBITa Pa3HOCTh YPOBHEW B OIOpETKE M ypaBHUTEIHHOH CKISIHKE ObuLia
MUHUMAJILHOM.

B wmoment BBOoma KMnNO, BkitouaeM CeKyHaoMep. 3HaueHHe OObeMa BBIACIISIONIETOCS
KHCJIOpOJia CJeqyeT PEerHCTPUPOBaTh MOCTOSHHO BMECTE CO BpeMeHeM, HaumHas ¢ BBoga KMnO, B
peakrop. B xome 1 omeita genmaror 15-20 3amepoB. OmbIT clieayeT 3aKkaHYMBAaTh, KOrga OObEM
BBIIETIMBIIIETOCSA KHUCIOpoaa cocTaBuT Oomee 70-75% ot obmero o0bemMa, KOTOPBIA MOKET BBIIETHTHCS
TIPH MTOJTHOM Pa30KeHNU TIEPEKNCH.

2-asi_cepus ONBITOB. BTopas cepusi ONBITOB NpOJENBIBACTCS AHAIOTUYHO IIEPBOM, BMECTO
TOMOTEHHOT'0 KaTalu3aTopa MEepMaHTaHaTa Kajiusi B PEaKIHOHHYI) CMECh IOMEIIAETCSl T'eTepOTeHHBIN
KaTaju3aTop. B KauecTBe TIeTepOreHHOro KaTajlu3aTopa IIpe/ylaraercsi MPOBECTH IPOBEPKY Ha
aKTHBHOCTh B pEaKIIMH Pa3JIOKCHHS TIEPEKUCH BoIOpona Tpéx oOpasloB: yroib Mapku bBAY
(xpuctasisr), okuch Meau (1) (ctpyxka), OKUCh TUHKA (TIOPOILIOK).

3-s1_cepus_ONBITOB. TpeThs Cepusl OMBITOB NMPOBOAWUTCS AHAJIOTUYHO MEPBOH, K TOMOTEHHOMY




KaTajau3aTopy NEpMaHTaHaTy Kaiusg JOOABISIOTCS MPOMOTOPHI, T.€. BEIECTBA KOTOPBIE CIIOCOOHBI
TTOBBICUTH HMJIM TIOHU3UTHh aKTHUBHOCTH KaTajn3aTopa Ha HECKOJBKO MOPSIKOB. B KadecTBe mpoMOTOPOB
KaTaJln3aTopa MpeajaracTcsl MPOBECTH MPOBEPKY € Jo0aBieHHEM YKCycHOW KucnoTel oobemamu (0,025;
0,05; 0,1; 0,15; 0,2; 0,25 M) u ¢ moOaBIEHUEM M30MPOMIIIOBOrO ciupra oobemamu (0,2; 0,5; 1; 1,5; 2
MII).
Obpabomka sKCnepumMeHmanbHblX OAHHbIX

B nanmHoM pasgene naGopaTopHOil pabOTBl CTYOEHTY HEOOXOOUMO 10 TOJyYEHHBIM
OKCMIEPUMEHTAIbHBIM JTaHHBIM TIPOW3BECTH pPAacdYE€Thl W TOCTPOUTH TpadUK HM3MEHEHHS CKOPOCTH
pa3IoXKeHHS MEPEKICH BOJIOPOIa BO BpEMEHH.

Jns KaXOOW CepuH OMNBITOB IOCTPOUTH TpaduK 3aBUCUMOCTH BBIIEIUBIIErocsi o0bema
KHCIIOpoJa OT BpeMeH (PUCYHOK 2).

Jusa  kaxgod KpuBoi rpaduyueckd HaWTH 3PPEKTUBHYIO CKOPOCTh PEaKIHW, MPOBEIS
KacaTeJbHYIO K KHHETHYECKOH KpUBOH (pUCYHOK 3); 3¢ (heKTUBHASL CKOPOCTh PEAKIMH B JAaHHBIH MOMEHT
BpEMEHH paBHa MO aOCOITIOTHOW BEJIMUMHE TAHTEHCY yIila HaKJIoHa KacaTelbHoi (3):
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Pucynok 2 — I'paduk 3aBHCHMOCTH BBIJICIMBIIETOCS 00beMa KUcopoaa (Mi1) OT BpeMeHH (MHH)
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Pucynok 3 — I'padyik 3aBUCUMOCTH KOHIIEHTPAIIUU OT BpEMEHH IS onpeesieHus 3pPpexTHBHON

CKOPOCTH PEaKIiu

Ha¥iTi KOHIIEHTpAIHIO TIEPEKUCH BOJIOPO/Ia B MPUTOTOBJICHHOM PACTBOPE 110 clieaytoliei Gopmyiie (4):
Vo, EETTEr
Ci 0, = % (4)
[TocTpouth TpapuK 3aBUCHMOCTH CKOPOCTH Pa3JIOKEHHUS IMEPEKHUCH BOIOPOJAA OT KOHIEHTPAIUH IS
OTIpeIeNICHYS TTOPS/IKA PEaKIINH.
Cmamucmuueckas 06pabomka pe3yrbmamos dKCnepumMeHma

B nannoM pasnmene mabopatopHON pabOTHl CTYAECHTY HEOOXOIUMO TI0 MOTYISCHHBIM 3KCIIEPUMEHTATEHBIM
JTAHHBIM TPOM3BECTH CTATHUECKYIO 00pabOTKY pe3yJIbTaTOB SKCIIEPUMEHTA.

Paccunrath Cpe[[Heaqu)MeTI/I'{eCKOC 3HA4YCHUC PE3YyJIbTATOB SKCIICPUMCHTA!
- E;-.-—.- C

C ===

T

rae N — 4ucio OKCIIEPUMEHTOB

Paccunrate oTkIIOHeHHE OT cpenHero 3HaueHus (Ci - )
PaccuuTaTh KBaJpaT OTKIOHEHHS OT cpenHero 3Hauenus (C; - C)°

Paccuurarh cyMMy KBaJ[paToB OTKJIOHEHHUS OT cpetHero 3Hauenus: % C; — C )

Paccunrarh cTaHIapTHOE OTKJIIOHEHHE €AMHUYHOIO PE3yJibTaTa OT CpeAHeaprU(PMETHICCKOrO 3HAUCHHUS
|=cc, — 37
= == — -

~ Frrz — A7)
. . C=Cx5z=t,,
Paccuurarts JOBCPUTECIIbHBIM HHTCPBAJI OIIPEACTIACMON BEJINYNHBL: =

rae t, ,, - koadunuent CreroneHTa. Ero 3HaueHue HaxoAaT U3 TaOIMLBI 2, 331aBasCh 1OBEPUTEIbHON



BEPOATHOCTHIO P.
Tabnuua 2 — 3nauenus ko3duuuenta Cterogenra t,,

tﬂ.."!

P n=2 |n=3|n=4 |n=5|n=6|n=7|n=8|n=9 | n=10

090631292 |235(213|201157|189|183|1,81

095127 14,30|3,18 | 2,78 | 2,57 | 2,45 | 2,31 | 2,26 | 2,23

Bvisoovl. B nanHoM pasnene s1abopaTopHOH pabOThI CTYIEHTY HEOOXOAMMO MEPEUUCIHTh OCHOBHBIE
UTOTH MPOJIENaHHON paboThI.

1-0if moarpymme CTyAEHTOB HEOOXOAWMO TIOSCHHTH, KaKUM 0OOpa3oM TOMOTCHHBIH KaTalu3aTrop, B
YaCTHOCTH NIEPMAHTaHAT KaJIHs, BIMSET Ha CKOPOCTH PAa3JIOKEHHS EPEKHUCH BOJOPOIa.

2-0l TOATpyNINEe CTYACHTOB HEOOXOAUMO TOSCHHUTh, KaKOW W3 UCIOJB30BAHHBIX HMMH 0Opa3loB
TeTepOreHHOr0 KaTaJu3aTopa sBISETCS HanOoIee akTHBHBIM B PEAKIIMN PA3JIOKESHUS MIEPEKHCH BOIOPOIA
U, KaKuM 00pa3oM CTPYKTypa M IOBEPXHOCTh KaTaJH3aTOpa OKa3bIBAIOT BIHMSHUE HA IPOTEKAHHE
peaKIyH.

3-eil moAarpymme CTYAEHTOB HEOOXOIWMO IMOSICHUTH BIUSHHE MPOMOTOPOB (YKCYCHOW KHCIOTBI U
M30IPOITMIIOBOTO CIIMPTA) Ha IeHCTBHE TOMOTEHHOTO KaTalllu3aTopa.

JlabopaTtopHasi pa6ora Ne 2
BIIMAHHUE HHITUBEUTOPOB HA IIPOLJECC
OKHUCJIEHHA OTHJIFEH30JIA
Lenp paboTsI:
1. M3y4UTD BIMSHHE Pa3INYHBIX HHIMOUTOPOB Ha MPOIECC OKUCIICHUS ITHIOCH30I1a
2. IPOBECTH CPABHUTENBHBIN aHAIM3 HHTMOUTOPOB MO BIMSHUIO Ha MPOLIECC OKUCIICHUS STHIOSH30a.
Kparkas teopus.

LlenHoWl mpollecc OKUCIIEHHs BEAYyT, UYepeAysich, alKHIbHbIE M IEPOKCUIbHBbIE paaukaibl. [lodTomy
OKHCJIEHHE MOTYT TOPMO3MTh AaKLENTOPbl KaK aJIKHJIBHBIX, TaK M IEPOKCHIbHBIX paJUKajioB. ABTOOKHCIEHHE
pa3BUBaeTCs Kak LleMHas peakiysd, aBTOMHUIHUpoBaHHas oopasytomumcss ROOH. IToaToMy aBTOOKHCIEHHE MOXKHO
3aTOPMO3UTh, pa3pyliasi TUAPONEepOKcH]] Oe3 ero pacnajia Ha paJuKalibl. B COOTBETCTBUH CO CIIOKHBIM MEXaHU3MOM
OKHCJICHHS MTHT'MOUTOPBI 110 MEXaHN3MY MX JICHCTBHS MOXKHO Pa3JelNTh HA CIEAYIOIINE EeCTh IPYII:

1. Hneubumopul, obpuisarowue yenu no peakyuu ¢ NepoKCUIbHbIMU padukaiamy. TaknMu MTHTHOUTOpaMHU
SBJISIFOTCSI apOMaTHYECKHE COSANHEHNUs! co cpaBHUTENbHO cinadbivu O- H u N- H - csazsamu (deHomnsl, HadTOIIBI,
apoMaTHYEeCKUEe aMHUHbI, aMHHO(EHONbI, AUaMHUHBI). TaKkoro THIIA COEIMHEHHS 00JIafaloT BOCCTAHOBUTEIBHBIMU
CBOHCTBAaMH M OBICTPO pearupyroT ¢ MEPOKCHIBHBIMU paiKalaMu.

2. Uneubumopul, obpvleaiowue yenu no peaxyuu ¢ aIKUIbHoIMU padukaramy. K HUM oTHOCSTCS
COE/IMHEHUsI, OBICTPO pearkpyroline € AJIKWIbHBIMH paJWdKalaMH: XUHOHbI, MMHUHOXUHOHBI, METHJICHXHHOHBI,
CTa0WJIbHBIE HHUTPOKCHUJIBHBIE PaJMKalbl, MOJIEKYJSIPHBIA HOJ. AJKWIbHBIE paJUKalbl OBICTPO peEarkupyroT c
KucIopoaoM . [103ToMy Takoro Tuma UHTHOUTOPBI 3PPEKTUBHBI B YCIOBHSX, KOT/Ia KOHIEHTPAIIHUs PACTBOPEHHOTO
KHCIIOPO/Ia B OKHCIISIEMOM BELIECTBE HU3KAs.

3. Uneubumopwl, paspywaiowue 2udponepokcudvl. K Takoro THma COCJUHEHHSM OTHOCSITCS BELIECTBA,
OBICTPO pearupyronme ¢ TUIpONepoKkcuaamMu 6e3 o0pa3oBaHHUS CBOOOTHBIX PATUKAIOB: CYIbGUAB, (HOCHUTEHI,
apCeHUTHI U T. [I., a Takke TnodocdaTsl 1 kKapOaMaThl METaJUIOB, Pa3HOOOpa3HbIE KOMIUIEKCH MeTayuIoB. Peakuus ¢
THJPOTICPOKCHAOM MOJXKET IPOTEKaTh CTeXuoMmerpudecku (cyabduapl, GochUTH) M KaTATUTHUECKH (KOMIUICKCHI
METAJLIOB).

4. HUneubumopwvr - Oezaxmugeamopsvi memanios. COENUHEHHS METAIIOB IIEPEMEHHOW BaJICHTHOCTH
pa3pylialT THAPONEPOKCHIBI € 00pa3oBaHMEM CBOOOJHBIX pPAJIMKAIOB, YTO YCKOpSET OKHCIeHue. Takoe
KaTaJM3UPOBAaHHOE OKHCJIEHHE YAaeTCsi 3aMelUInTh, BBOJS KOMIUIEKCOOOpa3oBarellb, KOTOPBI 00pa3yer c
METAJUIOM KOMILJIEKC, HEAKTHBHBIH MO OTHOIICHHWIO K THAPOIEPOKCHAY. B KauecTBe Takoro TWHa MHTHOUTOPOB
UCTIONB3YIOTCA JUAaMHUHBL, THAPOKCHUKUCIOTHI M M Apyrue On(yHKIMOHAJIbHBIC COEAWHEHHUs, OOpasyromue c
METaJUTAMH [IPOYHBIE KOMIUIEKCHI.

5. Uneubumopsi muozokpamnozo oevicmeus. IIpn OKHCICHUH HEKOTOPBIX KIACCOB BEIIECTB (CHHPTHI,
amudaTryeckue aMUHBI) O0pa3yroTCs TEPOKCHUIIbHBIE PAaIUKalbl , OOJamarolne KaK OKHCIUTENBbHBIM, TaK H
BOCCTaHOBUTEJIBHBIM JIEHCTBHEM. B Takux cucremax psiJi MHTHOMTOPOB , OOpBIBast LIENH, CHOBA PEreHEPUPYIOTCS B
aKTax oOpbIBa LIEMH: NIPOUCXOIUT KaTAIUTHUECKUH OOpBIB 1eneil. Uucao oOphIBOB 1eneid 3aBUCUT OT COOTHOLLICHUS
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CKOPOCTEH peakinii pereHepanuu HHrUOWTOpa U €ro OOpaTUMOro pacxoIoBaHUS. MHOTOKpATHBIN OOpBIB IIeTIeH
HaOmofaeTcs B psAAE CIydacB M B HonuMmepax. MHrumOHTOpamMH MHOTOKPATHOTO OOpBIBA IENEH SBISIFOTCS
apoOMaTHYECKHUE AMHHBI, HUTPOKCHIIBHBIC PAIHUKAIbl, COCTUHEHHUS METAIIOB IEPEMEHHON BaJICHTHOCTH.

6. Hueubumoper xomburupogannozo Oeticmeus. HEKOTOpPBIE COEOMHEHUS TOPMO3AT OKHCICHHE,
OJHOBPEMEHHO BCTYMasl B HECKOIBKO peakiuid. Harmpumep, OHM pearupyroT U ¢ alKUIbHBIMH, U C IEPOKCUIBHBIMH
pamukamaMu (aHTpaIeH, METWJICHXWHOH), pa3pylIaloT THIPONEPOKCHIBI M OOpBIBAIOT IENMH IO PEaKIUuH C
RO, (kap6amatel u THOOChaTH MeTamwioB). Takue COCTHHCHUS SBISIOTCS HHIHOMTOpAMHU KOMOWHHPOBAHHOTO
JelcTBHs. B mapaiienbHbple peaknuyM MOXET BCTYIAaTh OJHA M Ta ke rpynmna. Hampumep, ¢ ABOWHOW CBSI3bIO
MeTHICHXHHOHA pearupyeT 1 R u RO, . Yacto B MoOJIeKyJe HMEIOTCS Be WU Ooiee (PYHKIHOHAIBHBIX TPYIIIIHI,
KaXIas M3 KOTOPBIX BCTYHMaeT B COOTBETCTBYIOLIYIO peakuuro. Hanpumep, deHoncynpdua pearupyer c
THAPOTIEPOKCUIOM CBOCH CynbduaHoi rpymmoit 1 ¢ RO, cBoeit deHonpHOM rpymnmoid. HakoHen, B pa3HOro THma
peakuy MOTYT BCTYNaTh MCXOJTHBI MHTMOWTOP M MPOIYKTHI €ro npeBpaiieHus. KoMOMHUPOBaHHBIM JeHCTBHEM
o0yafaroT 4acto cMecH HHrHOMTOpoB. Hampmmep, mpu BBEIECHHHM B OKHCIIOIIWIiCA yIyIeBOAopon (eHona H
cynb(uaa mepBblii TOPMO3UT, 0OphIBas Ienu Mo peakuuu ¢ RO,, a BTOpOH CHMXAeT CKOPOCTH BHIPOJKACHHOTO
pa3BeTBIICHHS LiETEH, pa3pymias rugponepokcua. Ecam n1Ba MHrHOMTOpa yCHIMBAIOT TOPMO3SINEE NEHCTBHE APYT
JIpyra, TO MBI HIMEEM €0 C cuHepauzmom. Ecnm mx TopMmo3ssiiee AEHCTBHE IIPOCTO CyMMHpYeTcs (HampuMep,
MEepHoOA WHAYKIWM TpH JACHCTBUM CMECH paBeH CyMME IIEPHOJOB HHAYKIMHM TNPH ACHCTBUH KaXKIOTO U3
MHTHOMTOPOB IOPO3HB), TO MBI UMEEM JEN0 C UX d0OUMUGHbIM mopmosswum Oeticmeuem. Ecim Topmossiee
JIefiCTBHE CMECH MEHbBIE CyMMBI TOPMO3SAILIMX BO3ACHCTBHM Ka)KIOro W3 MHIMOUTOPOB, TO MBI MMEEM IEeNo C
AHMA2OHU3MOM UHTUOUTOPOB.

[Tpu aBTOOKHCIICHUN OPTaHUYECKUX COCJMHEHUH TIJIAaBHBIM MCTOYHUKOM CBOOOIHBIX PAJIMKAJIOB SIBISIOTCS
oOpasyroImuecss B peakiuu rujgponepokcuasl. OTcroa cienyer, YTo CKOPOCTh aBTOOKHUCICHUS MOXHO 3aMeUINTh,
€CJI CHU3UTh KOHIIGHTPALMIO THAPOINEPOKCHIA IyTeM ero paspyueHus. I[Ipu 3Tom cienyer UMeTh B BHUIY, YTO
BO3MOJKHBI [[Ba NMPUHIMIHMAIBHO Pa3HbIX HampasieHus pacmaga ROOH: romonuTiueckuit M TeTepoInTHIECKUI.
IepBeIii mpUBOIUT K 00pa3oBaHMIO CBOOOIHBIX PaJHKAJIOB, W IO3TOMY HWHTCHCH(DHKAIMA TOMOJIUTHYECKOTO
pacmaza TONBKO YycKOpUT okucieHue. Haobopor, rerepommtmueckoe mpespamenne ROOH B monekynspHbie
MPOIYKTH (MOJEKYJSPHBIN pacman) CHU3UT KOHICHTPAIMIO THIPONEPOKCHIA M COOTBETCTBEHHO CKOPOCTH €TI0
pacmaza Ha paJuKaibl.

Kesasucmayuonapnoiti  peswcum. Ilpn  mocTaTouHO BBICOKOM —TemIiepaType WM B INPHUCYTCTBUHU
paspymarormiero ROOH karanuzatopa THAPONEPOKCHA OBICTPO pacmajaercs, U B CHUCTEME YCTaHABIUBAETCS
KBa3HMCTAIIMOHAPHBIN PEXHUM OKHCICHUS IO THAPONEPOKCUIY, KOTJla CKOPOCTh €r0 paclaja CTaHOBHUTCS PaBHOU
cKopocTH 00pa3zoBaHus. [Ipy 3TOM KOHIIEHTpAIUs THAPOIIEPOKCHUIA B IIPOLIECCE OKUCICHHS YBEIIMIUBACTCS, TaK KaK
0 MeEpe pPAacXOJ0BaHHMS HHTHOWTOpAa TOPMOXXKEHHE oOcjabeBaeT M CKOpocTh obpasoBanms ROOH Hapacraert.
Heo0xouMbIM yCJIOBHEM KBa3MCTALMOHAPHOTO DPEXHMMa WHTHOMPOBAHHOTO OKHCIICHHS SBISIETCS CIEIylollee
HepaBeHCTBO: k t>> 1, rme k.- cymmapusiii koadduiment ckopoct pacxomosanus ROOH 1o BceM HamnpaBiieHHUSIM:
pacmaj Ha paaWKaibl, pacraj Ha MOJICKYJISIpHbIE HPOIYKTHI, pachal I0oJX AeHCTBHEM CBOOOJHBIX paJMKalOB.
[lepexon OoT HeCTAIIMOHAPHOTO K KBA3UCTALMOHAPHOMY PEKUMY CBSI3aH C TIEPHOJIOM MHAYKIMH t , KOTOPBIH 3aBUCHT
OT MHI'MOUTOPA ¥ €r0 KOHLIEHTPALIUH.

MexaHu3M BO3JCHCTBHS WHTHOWTOPOB HA OKHCIIEHHE OpPraHMYECKHX COEIMHEHHWH pa3HOOOpaseH.
Wuruburopsl o0pbIBaloT Henu 1o peakuusaMm ¢ RO, mmm ¢ R'. OGpasyromuecs 3 HUX paguKaabl HEAKTUBHBI WITH
Y4YacTBYIOT B IpojoipkeHny nenu 1o peaknusiv ¢ ROOH u RH; B psize ciydaeB BO3HUKAIOT IIMKIMYECKHE PEAKINT
o0peIBa nemneil. MTHruburop MoxeT BOCCTAHABIMBATh THIPOIEPOKCH MM KaTAIUTHUECKH €ro pa3pyuiats. [loaTomy
IIPY BBEJCHWU B OKHUCISIEMBIA YIIIEBOAOPOX (WJIM JIpyroe COeIMHEHHE) MBYX MM 0ojiee MHTMOWTOPOB BO3HUKAIOT
camble pa3HbIe MEXaHW3MbI HX B3aMMHOTO TOPMO3SIIETO JeHCTBUS.

[To cBoemMy BO3IEHCTBHIO Ha OKHCIHUTEIBHBIA MPOIECC BCE CIydal TOPMOXKEHHUS CMECSIMH WHTHOUTOPOB
MOJKHO CBECTH K CJIEIYIOUIMM TPeM: aJJIWTHBHOE JIEHCTBHE, KOT/Ia TOPMO3SIIee NEHCTBHE CMECH PaBHO CyMMe
TOPMO3SIIUX BO3/IEHCTBUI KaXkKA0TO M3 KOMIIOHEHTOB, AHMA2OHU3M, KOT/IAa WHTUOUTOPBI MEMIAIOT APYT IpYyry, W
CUHepau3M, KOT/a IeficTBUE CMeCH OOJIbIIe, YeM CyMMa TOPMO3SIINX BO3JICHCTBHII KOMIOHEHTOB.

OKkcnepuMeHTaIbHast 4acTb.

PeaxTuBbl: criupt 3THNOBBIN pekrtuduroBaHHBI TexuHuueckuit ('OCT 18300); stunbenzon (I'OCT
38.01154-86); momubmen (I'OCT 14316-91); comsHast kuciota (OCT 3118-77); cymbdar rugpo3mna (I'OCT
5841); cepnas kucnora ('OCT 4204); N — ¢ennnanrpannnosas kuciota (TY 6-09-3592) roToBsT pacTBopeHHEM
0,20 rp mpemapara B 100 cM°pacTBOpa YIIEKHCIOrO HATPHS; aMMOHHH METaBaHAAT (BaHAXMEBOKHCIBIA MeTa)
(FOCT 9336-75); Boma muctwmnupoBanHas ('OCT 6709); kucnota ykcycnas neasHas (IOCT 61); xamus iioqua
(I'OCT 4232); kpaxmain pactBopumslii (TOCT 10163); HaTpmii cepHOBATHCTO — KHUCIBIN (THOCYIb(AT HATPHUA) 5-
Boaubii ('OCT 27068); natpuii xnopuctsiii (xopun Hatpus) (TOCT 4234); Marauii XJIOPUCTHIN (XJIOPHUIT MarHus)
(TOCT 4209); xamus rugpokcun (IOCT 24363); merunoBbiii opamkeBbiii (TY 6-09-5169); 6poMKpe3010BbIit
senenbiit (TY 6-09-1409); mermnossnii kpacusii (TY 6-09-4070); w-rekcan (TY 6-09-3375), MHruOuTops
(MOHOOKCUNPOMMINPOBAHHBII aMUuH, JUOKCUIPONUINPOBAHHBIN aMUH, Hosanroxkc, 6ppd,
HOJIMOKCUTIPOITMIIMPOBAHHBIH aMHH).

IIpubopsl: KOIOBI KOHUYECKHE, BMECTHMOCTBIO 100 em® (FOCT 25336); uumuHIpbl MEpHEIC,
BMecTaMocThio 50 em® (TOCT 1770); nuneTku rpagyupoBaHHbIe, BMecTUMOCThIO 1, 2, 5 1 10 em® (TOCT 29227);
oroperka ('OCT 29251); Beckl nabOpaTOpHBIE CHELMAIBHOIO Kiacca TOYHOCTH C HAWOOJBLIMM IPEAEIOM
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B3gemmBanus 200 r (TOCT 24104), mmrka snekrpudeckas (TOCT 14919); Gaus BomsHas (TY 46-22-608);
cekyaaomep (OCT 8.423); nemutenpras BopoHka (I'OCT 25336); xamenpamma (I'OCT 25336); Tepmometp
CTEKJITHHBIN Ta00paTOPHEIH ¢ AMana3oHoM m3MepeHus ot 0 °c 1o 100 0C, IeHa neieHus 1 °c (FOCT 28498).
Ipucomosienue 6CHOMO2AMeENbHBIX PEAKIMUBOS.
[IpuroToBieHne pacTBOpa Ho/maa KaJns ¢ MaccoBoi jronei 50%

(25,010,1) r Hoamaa Kamus pacTBOPSIOT B 25 CM° CBEKENPOKHIISYCHHOH AMCTHILIMPOBAHHON BOIBI M

NOMEIIAIOT B CKJITHKY U3 TEMHOT'O CTeKIIa. PacTBop cieyeT NpHUMEeHSATh CBEKEIPUTOTOBICHHEIM.

IIpuroToBIEHHEe PAcTBOPOB THOCYIbdAaTa Hatpus ¢ konuentparmeir C(Na,S,05*5H,0)=0.05 mous/nm’ u
0,01 moms/mv®

JUiist IPUTOTOBIICHHS PacTBOpA THOCYb(hata Hatpus ¢ KonnenTparueii C(Na,S,03*5H,0)=0.05 Moms/am>)
METOZIOM pa30aBlIeHHs B MEPHYIO KOOy BMecTHMOCTBI0 100 cM® BHOCST mumeTkoii 50 cm® pacTBopa THOCYIb(ATA
HaTtpus ¢ MoysipHO# koHueHTparuer C(Na,S,03*5H,0)=0.1 MOJIB/AM®, JIOJIMBAIOT 0 METKH JIUCTUILTUPOBAHHOM
BOJIOH U TIEPEMEILUBAIOT.

JUiisl IPHTOTOBIICHHS PACTBOPA THOCYIb(aTa Hatpus ¢ konnenTparuein C(Na,S,05*5H,0)=0.01 Moms/am
B MEpHYI0 Koy BMectuMocThio 100 em® BHOCAT mretkoit 10 cm® pacTtBopa THOCYIb(aTa HATPHUS C MOJIPHOI
KOHIeHTpamuei 0,1 MOJIB/IM’, JOMHBAIOT 0 METKH JUCTHILTMPOBAHHON BOJON H IEPEMEIIHBAIOT.

[IpHroTOBICHHE PACTBOPA THAPOKCHIA KAINMs ¢ MOISpHON KoHuentparmeii C(KOH)=0.5 monp/am® (28,0i

0,1) T rEIpOKCHIa KaNHs PaCTBOPSIOT B BOJIE M JOBOAAT OOBEM PacTBOpa JUCTIILINPOBaHHON Bomon mo 1000 o’
Ilpogedenue sxcnepumenma.

[To 3amanmro penogaBaTest B3BECUTh HEOOXOIUMYIO MacCy HHTHONTOpa Ha aHAJTUTUIECKHUX Becax. [lamee
WHTUOUTOP PACTBOPUTH B 35 MJI STHIIOCH30JIa I CMECh IOMECTHUTD B PEaKTOP OKHCICHUS.

DTUNOEH301 OKUCIAIOT Ha YCTAaHOBKE, CXeMa KOTOPOH MpHBEIeHA Ha PUCYHKE 6. YCTaHOBKAa COCTOMT U3
KOMIIpeccopa CXaToro Bo3ayxa 1, pere-peryisitopa 2, peaktopa 3, KOHTAaKTHOTO TepMomeTpa 4, oOpaTHOro
XOJIOMUJIbHUKA 5.

Peaktop u3rotoBieH u3 tepmocroiikoro crekia (d=30 mm, h=290 mMm) u cHaGxkeH (QUIBTPOM
[lota 6 s GapboTaxa BO3ayXxa, MPOOOOTOOPHUKOM 7, JICKTPOCITUPANIBIO 8 JUIs HArPEeBa PEaKIIMOHHOW MaCChI.

Onpedenenue codepiicanus 2UOPONepoKcudd SMuibeH30d.

OmnpeneneHne  OpraHUYECKHX  THOAPONEPOKCHIOB  OCHOBAaHO Ha  PEakIWH  OKHUCJICHHS  HWMHU
HOIMCTOBOJOPOIHOM KUCIIOTBI:

ROOH + 2KI + 2CH3;COOH — ROH + I, + 2CH;COOK + H,0

B 1Be xonmueckue KkonObl emkocTbio 100 M3 Kaxngas ¢ NPHUTEPTHIMH NPOOKAMH ITOMEINAIOT
HaBeckH aHanusupyemoil cmecu mo 0,1-0,2 rp. B3semmuBanue NpoBOAST Ha aHAIUTHYECKUX BECAX C TOYHOCTBIO
0,0002 rp. K HaBeckam npunuBaroT no 10 Ma neasHOW ykCycHOH KUCIOTHI M 1o 2 Ma 50%-ro BomgHOro pacTteopa
Hoauaa kamusi. CozepkuMoe KoJO B30aNTHIBAIOT M BBIIEPKUBAIOT B TEMHOM MecTe B TedeHue 20 MuH. 3atem
BbLIeNUBIIMHCS Hox TUTPYIOT 0,1 M BOIHBIM pacTBOpOM THOCyIb(aTa HaTpus. [lepen KOHIIOM THTPOBaHUS, KOTa
JKEJITast OKpacka pacTBOpa CTaHET OclabeBaTh, MIPUIMBAIOT 10 2 MJI pacTBOpa Kpaxmaia U MPOAOJKAIT THTPOBAHUE
JIO MCUE3HOBEHUS CHHEH OKPAaCKH:

I, + 2Na,S,0; — Na,S,04 + 2Nal

[MapannensHo npoBoAAT TUTpoBaHue cMeck 10 M NeAstHOW yKCyCHOM KHCIOTH U 2 mi 50%-ro
BOJIHOTO PAacTBOpa HOIUAA Kajus 0€3 aHAIU3UPYEMOTO IPOTYKTa (XOJIOCTON OIIBIT).
Obpabomka 3KCnepuUMeHmaIbHbIX OAHHBIX.
B manHOM paszzgene mabopaTopHOI pabOTHI CTYIEHTY HEOOXOJUMO TI0 MOITYYEHHBIM 3KCIIEPHUMEHTATbHBIM
JTAaHHBIM [IPOU3BECTH PACUYETHI COJIEPKAHUS MACCOBOH JIOIU OPraHMIECKUX TUAPONEPOKCHIHBIX rpymil (X, % macc.)
1.PaccunTarh MacCOBYIO JOJIO OPraHUYECKUX THIPONEPOKCHIHBIX Tpyi (X,%) Mo cienyromnieit hopmyie:

(B -)=Cc+K=*96+100

: m = 1000

rae Vp, VX — 06bemMbl pactBopa TI/IOCyﬂLCbaTa HaTpus, NMOMEAUINE Ha TUTPOBAHUE B pa60‘-|eM M XOJIOCTOM OITbITax, COOTBETCTBEHHO, CM3;

C — MoJsipHasi KOHLICHTpAIMs PACTBOPA THOCY Ib(aTa HAaTPHsi, MOJIB/AM3;

K — nonpaBounslit k02 UIMEHT K KOHIIEHTPALMH pacTBopa THocynbgaTa Hatpus; (K=1)

O — SKBHUBAJICHTHAs Macca MEPOKCUIHOTO COeANHEHHs, (69 — [T THIPONepOKCH A STHIOeH301a, 8 — JUIsi aKTHBHOTO KHCIIOPOJIa), I'P/MOJIb;

m — Macca 1po0bl, B3ATas Ha aHanu3, rp. [Ipu or6ope npoObI Ha aHaIK3 1Mo 06beMy, Macca mpooOkl paBHa Viip * p, Tae Viip — 06bem npo6bl, cM3

M p — IIIOTHOCTH aHaNM3upyeMoii mpo6sl mpu 20 0C, rp/cm3

2. Ioctpouts rpaduk 3aBUCHMOCTH BPEMEHH OT MacCOBOIT JOIH OPraHMYECKUX THAPONEPOKCUIHBIX rpy (Xr,%).
Cmamucmuueckas 06pabomka pe3yibmamogoKcnepumenma.
B nanHOM pasnene n1abopaTopHOi pabOTHI CTYIEHTY HEOOXOANUMO I10 MOJYYEHHBIM SKCIIEPUMEHTAIbHBIM
JTAaHHBIM [TPOM3BECTH CTATHYECKYIO 00pabOTKY pe3ysIbTaToB HKCIIEPUMEHTA.
1. PaccunTats cpenneapudmMeTnieckoe 3Ha4YCHNUE PE3yJIbTATOB IKCIICPUMEHTA:




TJI€ N — YUCJI0 SKCIICPUMEHTOB.

2. PaccuuTaTh OTKJIOHEHHE OT CpeHero 3HadeHus (X; - )

3. PaccumTaTh KBaApaT OTKIOHEHHS OT CPEAHEro 3HAYCHUs (X - %)

4. PaccunTtaTh CyMMy KBaJpaToOB OTKIOHEHUS OT CPETHETO 3HAYCHUS:

X(x;—x)
5. PaccumnrtaTh cTaHIapTHOE OTKIIOHEHHE SAMHUIHOTO Pe3yiIbTaTa OT CpeaHeapru(pMeTHIeCKOTO 3HAUCHUS:

! —
2(x, —x)?

s = | i

x f
''nin—1
REICREY

6. PaccunTath TOBEpUTEIHHBIN HHTEPBAI OIIPENEIIEMON BETHIMHEL:
x=3i+5.%t,

e ru .71 - kKoopuument Croioaenta. Ero 3HaueHne HaxomsT 13 Tabiaums! 2, 3a1aBasch JOBEPUTEIBHON BEPOSTHOCTBIO P.

Bvisoovl. B manHOM pazgene 1abopaTopHON pabOTBHI CTyNEHTY HEOOXOAMMO IIEPEUHCIUTH OCHOBHBIE HTOTH
npojenanHoi paboTel. [IpoBecTH cpaBHUTENBHYIO XapaKTEPUCTHKY BIMSHHS PAa3IMIHBIX HHTHOUTOPOB HA MpoLece
oxucyeHus. [loka3aTe U MOSICHUTE BIMSHHUE PA3IMYHBIX 3aMECTUTEIICH B apOMaTHIECKOM aMHHE Ha HHTMOMPOBaHHE
PeaKiy OKHUCIICHHS 3THIIOCH301a.

JladopaTopHas padora Ne 3
HHI'MBUPOBAHUE PAJIUKAJIPHOH U MOHHOU PEAKLIMA
HA [IPUMEPE THOJIMMEPU3ALIUU CTHPOJIA
Lenu pabomur:
1. U3YYUTH KHHETHKY PaIMKaIbHOW U MOHHON MOJIMMEPHU3aIH CTUPOIIA;
2. U3YYUTH BIHUSHUE PAa3TUIHBIX aMUHHBIX MHTHOUTOPOB Ha MPOIIECC TOIMMEPHU3AIIH CTHPOIIA;
3. OOBSICHUTH OCHOBHBIE 0COOEHHOCTH PAJAMKAIbHON U HOHHOM peaknii MOJTUMEPH3aIUU CTUPOIIA.
Kpamxas meopus

Crtupon sIBII€TCS OJTHUM M3 BAXHEWUIINX BCIIOMOTATEIbHBIX MOHOMEPOB, IPUMEHSEMBIX B TIPO-
MBIIUICHHOCTH CHHTETHYECKOTO Kaydyka. OH BXOIHWT B COCTaB OyTaJIleH-CTUPOJBHBIX Kay4yKOB W
TEPMOAJIACTOIJIACTOB, a TAK)KE€ HAXOAMUT HIMPOKOE MPUMEHEHUE B MPOMBIIUIEHHOCTH IUIaCTMAacC U psijie
JIpyrux objactel MPOMBIIUIEHHOCTH. [IpOM3BOCTBO MONMCTHPOIIA METOIOM TEPMUIECKON TTOTMMEpH3a-
uu opranm3oBano U Ha OAO «HmxkuekamckHedTexuM». HeoOX0AMMO OTMETHTH, YTO B HACTOSIIIUI
MOMEHT CTHPOJ U METOJABI €ro MOJUMEpH3aluy H3ydeHbl Hauboliee MOJHO M CIYXKAaT OCHOBOM st
MOJIEJTMPOBAHMS PAJia IPYTUX MPOLECCOB, BHIBEACHUS KHHETHUECKUX 3aKOHOMEPHOCTEH U MPOEKTHPOBa-
HUS PEaKTOpOB. JTO CBA3aHO C TPOCTOTOH TPOBENECHUS ITOJMMEPH3AIMOHHBIX IIPOIECCOB C €ro
y4acTHeM, CPaBHUTEIBHO HU3KHM YJEIbHBIM TEIUIOBHIM 3()(ekToM mojIuMepHu3anuu U JOCTYITHOCTHIO
MOHOMEDA.

PanukanpHas monmMepu3anys BCEr/ia MPOTEKAeT 0 IEMHOMY MeXaHn3My. DyHKIUN aKTUBHBIX
MPOMEXXYTOUHBIX TPOAYKTOB MPH PAIUKAIBLHON MTOJIMMEPHU3AINY BBITIONHSIIOT CBOOOMHBIE pafukaibl. K
YHUCITy PACIPOCTPAaHEHHBIX MOHOMEPOB, BCTYIAIOUINX B PAJWKAIbHYIO IMOJIMMEPHU3AIHNIO, OTHOCATCS:
STWIEH, BHUHWIXJIOPHJ, BHHWIALETAT, BUHWIMACHXJOPHI, TeTpadTOpITUIECH, aKPHUJIOHUTPHIL,
METAKpWJIOHUTPWI, METHJIaKpWIaT, METWIMETaKpWIaT, CTUpOJ, OyTalueH, XJIOpPOIpeH U [p.
PanukanpHass monmuMepu3anus OOBIYHO BKIIOYAET HECKONBKO XMMHUYECKHX CTaIHi: MHALMHUPOBAHHE,
poCT 11en#, OOpBIB IIETIH U Tiepefady nenu. HempeMeHHBIMU CTaIusIMU SBIISIFOTCS. HHULIIMUPOBAHUE M POCT
LEMH.

Huuyuuposanue paduxaibHou nOIUMepU3ayuu COCTOUT B CO3JAHHHM B PEAKIIMIOHHOW CHCTEME
CBOOOJHBIX PaJMKaIOB, CIIOCOOHBIX HadaTh peakIMoOHHBIE mernu. Hanboree pacmpocTpaHeHHBI METON
OCHOBaH Ha OCYIIECTBJICHHUH B CpeJe MOHOMEpPA TEPMHUECKOTO TOMOJMTHYECKOIO pacraza HECTOMKHX
BEIIECTB - HHUIIMATOPOB. B kKadecTBe MHUIMATOPOB IIMPOKO HMCIOJIB3YIOT Pa3IMUHbIE TUIBI IEPEKHUCE:
ANKUINIEPEKUCH (TIEPEKUCh TPEeT-0yTnia), THAPONEPEKUCH (THAPOTIEPEKUCh KyMoua), nepadupsr (Tper-
OyTunnepbeH3oaT), anninepekucH (mepexucsk oensonna) u ap. llepekucn nmpu HarpeBaHUH paclajaloTCs
CIIeIYFOIUM 00pa30M (Ha MpUMEpe MEePEKUCH OCH30MIIA):

Ph-C(0)-0-0O-C(0)-Ph — 2Ph-C(0)-O*— 2 Ph* + 2 CO271

WannumaTopsl pavKaibHOW MOJMMEPH3adU OOBIYHO HE OTIIMYAIOTCS CETICKTHBHBIM JICHCTBHEM
MO0 OTHOUICHWS K pa3sHBIM MOHOMEpaM, I03TOMY BBIOOp MHMIMATOpPA dYalle BCEro OOYCIOBIMBAETCS
TEMIIepaTypol, MpH KOTOPOW B KaKIOM KOHKPETHOM CIy4ae MOXKET OBITh JOCTHTHYTa XellacMas
CKOpPOCTh TE€HEPUPOBAaHUS CBOOOMHBIX pamukanoB. Takx, AUBH mpumenstor mpu 50—70°C, mepekuch
Ooemzomna npu  80—95°C, a mepekuch Tper-Oyruna mpu 120—1400C. DHeprus akTUBALMU



WHHUIIMUPOBAHUST OOBIYHO OJIM3Ka K SHEPTHH CBS3W, Pa3phIBAIOUICHCS TPH pacliaje WHHIUATOPOB, U
koneonercs B mpemenax 105—175 kJ/Dx/mons. Pammkan, oOpasyromuiicss mpu pacrhafe MOJEKYIIbI
WHHULIMATOPA, IPUCOCTUHSICTCS K JBOWHON CBSI3M MOHOMEPA U HAYMHACT PEaKLIIMOHHYIO 1ICTIb:

R*e + CH2 = CHX — R —-CH, —-C*HX

[NomuMepu3anuio mpU BBICOKMX TeMIEpaTypaXx MOXKHO BBI3BaTh M 0€3 BBEICHHS B CHCTEMY
CIEIMAFHBIX HHUIHMATOPOB. B 3TOM ciiydae oOpa3oBaHWE paguKaloOB MPOUCXOIUT, KaK MPaBHIIO,
BCJICJICTBHE PA3JI0KEHUs] HEOONBIINX KOIMYECTB MEPEKHCHBIX MPHMECEH, KOTOpPBIE YacTo 00pa3yloTcs
MpH  B3aWMOACWCTBAM MOHOMEpPa C KHCIOPOJAOM BO3AyXa, WM JAPYTUX CIyYalHBIX MpPUMECceH.
B03MOXHOCT TEPMHYECKOTO CAMOWHHWITMMPOBAHHS JOKa3aHa TOJBKO JUISI OTPAHWYEHHOTO KpyTa
MOHOMEPOB (CTHUpOJIa ¥ HEKOTOPBIX €ro MPOU3BOJHBIX, METHIMETAKpHIIaTa U pPsiaa JIp.).

HonHoli monuMepuzanueld Ha3pIBaeTCsl MPOLECC CHHTE3a TOIMMEPOB, MPU KOTOPOM aKTHBHBIMU
[EHTPaMH, BO30YXIAIOMNMH [EMHYI0 PEaKIHIo, SIBIAIOTCS MOHBL. MoHHas monmmMepru3anns IpoTeKaeT B
NPUCYTCTBUHU KaTaau3aTopoB. KaTamu3aTopsl HOHHOH MOJMMEPHU3AIMK MOXKHO Pa3lieIuTh Ha TPH Kilacca:
1. coeaunenwus - noHOPHI MpoToHOB: KUcHoThl bpenctenaa (HF, HCl u ap.) u ocobenno kucnotsl Jlpronca
(AICl3 + HCI, BF; + HF n 1.11.);

2. COeTMHEHHS - IOHOPHI DIIEKTPOHOB;
3. katanuzatopsl Lurnepa - Harra.

KaranmzaTopsl mepBoil Tpynmbl OKa3bIBAIOTCA HEAIPPEKTUBHBIMU IS MHOTHX COSAWHEHUH C
AIIEKTPOHOAKIIENTOPHEIMHI 3aMECTUTENISIMU Yy ABOWHOW CBSI3U (CTHUPOJ, O-BUHWINHAPPOJIUIOH), HO OHHU
OYCHb AKTHMBHBI IO OTHOHUICHHWIO K TaKWMM BCHICCTBAM, KaK BHUHWJIOBBIC COCAMHCHHA C CONPSAKCHHBIMU
cBs3simMu -C=0 u -C=N. Karanmzatopsl BTOpOW TpyMIbl CIIOCOOCTBYIOT MOJMMEPH3ALWU BUHHUIOBBIX
COCIMHEHUM C MOBBINICHHOW 3JIEKTPOHHOW IUIOTHOCTBIO Yy ABOMHOM cBsizu. Katanuzatopel Llurmepa -
Hatra 06pa3yroT ¢ MoJieKyIoil MOHOMEpa KOOPAUHAIMOHHBINA KOMIUIEKC. [103TOMy CHHTE3 MOIUMEPOB B
NPUCYTCTBHUHU 3TUX KaTaM3aTOPOB HA3bIBAETCSI HOHHO-KOOPIMHAIIMOHHON TOJIMMEpPU3aIHCH.

B 3aBucumocTH OT 3apsma oOpa3yromerocsi WOHAa pa3iNdYaloT KaTHOHHYI0 M aHHOHHYIO
MOJTMMEPU3AIIHIO.

Karnonnas, wmu kapOoHHEBas, MOJMMEPH3alns MPOTeKaeT ¢ 0Opa3oBaHWEM HOHa KapOOHUS -
IMOJIAPHOr0 COCAMHCHUA C TPEXBAJICHTHBIM aTOMOM YIUJIEpOdad, HECYIIUM MOJI0KUTEIbHBIN 3apsan.
Karanmsaropamu cirykaT BeniecTBa, akTUBHBIE B peaknusiax Opunens - Kpadrca. Katanmmzarop siBisercs
aKIIETITOPOM, a TMOJTMMEPHU3YIOLIUICS MOHOMED - JOHOPOM 3JIEKTPOHOB!

H, CHy
Ht + CH2=|C - CH3—CI+ M T. I
CH, CH,

AHWOHHAs, WM KapOaHWOHHAs, IMOJIMMEpH3alMs IPOTeKaeT ¢ oOpa3oBaHWEM KapOaHHOHA -
COEJIMHEHHS] C TPEXBAJEHTHBIM aTOMOM YIJIepoJia, HECYIIUM OTpHUIATEeNbHBINA 3apal. AHHOHHas

noJimMepu3anusa MpoTeKacT B IPUCYTCTBUU JOHOPOB 3JICKTPOHOB - KaTAJIM3aTOPOB BTOPOI'O KJIacCa:
H

|
+ CH2=C|H 3 CH3—C|"

CN CN
HNonnass nosmMepusanuss YCKOPSIETCS B IPUCYTCTBUM COKaTalM3aTopoB. IIpm KaTHOHHOU
MOJIMMEPU3ANNN  COKATANN3aTOpPaMy CITy’KaT THUAPOKCHIICOJIEpKAIlNe COEAMHEHUs (BOAa, CHHUPTHI,
KHCJIOTBI); COKaTAIN3aTOPaMH ITOJIMMEPU3ALY B IPUCYTCTBUH aJKWIMETAIUIOB (KaTanu3aTopoB Llurnepa
- Harra) sBnsiroTcs Xnopuasl MeTaioB epeMeHHoN BanieHTHOCTH, Hanpumep TiClz. CkopocTh MOHHOM
MOJIMMEPU3ALINN OYEHb BEJTHKA.
OxcnepumenmanvbHas 4acmo
Peaxmusui: 3TUI0EH3017, CTHpPOJI, WHTUOUTOPBI (MOHOOKCHITPOIIMIIMPOBAHHBIN aMuH,
JIMOKCHITPOTTMITUPOBaHHbINA aMuH, HoBaHTOKC, 6pPd, MOTHOKCHITPOTTMIUPOBAHHBINA aMHUH).
Tpubopui: KONObI KOHUYECKHE, BMECTHMOCTEI0 100, 50 cM®; LUIHHIPBI MEPHEIE, BMECTHMOCTBIO 50 cM’;
IUMETKH TPaIyHpOBAHHbIE, BMECTUMOCTBIO 1, 2, 5 1 10 cM>; Bechl 1aG0opaTOpHbIe CHEHHATLHOIO Kacca
TOYHOCTH C HambompmuM TpenesioM B3BemmBaHusa 200 T, ceKyHAOMEp; TEPMOMETP CTCKIISTHHBIN
nabopatopHeii ¢ uamasonoM msmeperns ot 0 °C o 250 °C, mema mememms 1 °C, mmmatomerp,
TEpPMOCTaT, IITAaTHUB.
IIposedenue sxcnepumenma
Ilo 3amanuro mpemnojasarelnsi B3BECUTh HEOOXOMUMYK) Maccy MHTMOMTOpa Ha aHAIUTHYECKUX
Becax. [IpurotoButs pactBop: 27 mi ctupoda, 3 mi stTuinben3ona, 0,0243 rp auMeTHnOEeH3UI IepoKChIa
(C1gH2,0;), momyuyeHHBIH pPacTBOP XOPOIIO MepeMmenarb, N00aBUTh HaBecKy uHruowmropa. Harperhb



TEPMOCTAT JI0 125-126°C, 3amonuuTs IATIATOMETP TPUTOTOBIICHHBIM PACTBOPOM, TUIATOMETP TOMECTHTD
B HarpeThlii TEPMOCTAT.

Cxema yCTaHOBKHM TIOJUMEPHU3allUU CTUPOJIA MPEICTaBICHA HA PUCYHKE 8, KOTOpas COCTOMT W3
TepMocTara 1, TepMomerpa 2, mraTHBa ¢ JIankou 3,4 U 3aKpeIUICHHOTO JHJIaTOMETpa 5.

[Nomumepuzanus BUHUIOBEIX MOHOMePOB 110 C=C CBsI3M CONPOBOXKIAETCA yMEHbIIEHHEM 00beMa
(nmopsimka 20% ot o6pema MoHoMmepa mpu 100% KoHBepcHM) peakIMOHHON CMeCH, 9TO OOYCIIOBJIEHO
Pa3HOCTHIO B IUIOTHOCTSIX MOHOMepa M moyimMmepa. [loaromy, ciiens 3a ycaakoidl HOTUMEpU3YIOIICHCs
CHUCTEeMBl B DPEaKIHOHHOM cOCyne (AWIaToMeTpe) B XOH€ PEaKIHH, MOXXHO ONPEAEITUTh CKOPOCTh
pEeaKIIHH.

Obpabomka 3KCnepuUMeHmMAIbHBIX OAHHBIX.

B nmamHOM pasgene 5abopaTopHOM pabOTHl  CTYACHTY HEOOXOIUMO IO TOJIYYCHHBIM
9KCIIEPUMEHTAIBHBIM TAHHBIM MOCTpouTh rpaduk 3aBucumoctd h=h() m mno yriay HakitoHa
COOTBETCTBYIOIIEH MpsiMoi HaxoaaT 3Hadenne dh/dt, koTopoe mo3BoNIeT paccunuTaTh CKOPOCTh PEAKIIUU
0 YPaBHCHUIO:

10%=m=r?  dh
V= * — (Moaw/1*C)
L’hl_‘TMh?‘I dﬁ
e M — MoneKyJsipHasi Macca MOHOMepa, V — HavalbHbIH 00bEM PEaKkLHOHHOM MacChl B MII IIpH TeMiepatype T, I — paanyc AWIaToMeTpa B ¢M, OM — mapamerp,
CBSI3aHHBIN ¢ KOHIEHTPALKEH MOHOMEpa IIPH MOIMMEPH3alMK U PABHBIA Pa3HOCTH OOPATHBIX BEJIMYKMH ILIOTHOCTEH MOHOMepa U moiumepa, T.e. M =1/ pM —1/ pII .

IIpu 700 C mnsa Ct pM=0.860 r/em3, na I1C pl1=1.046 r/cM3.

- TepmocTaT
- TepMonMeTp
- WAt

- mam<a

- AIaToneTp

PP

PI/ICYHOK Cxema YCTAHOBKH IMOJIMMCPU3ALINU CTUPOJIA

Cmamucmuueckas 0bpabomka pe3y1bmamog dKcnepumenma
B nanHoM pasgene naGopaTopHOi pabOTBHl CTYOEHTY HEOOXOOUMO 110 TOJyYEHHBIM
9KCTIIEPUMEHTAIILHBIM JaHHBIM IIPOU3BECTH CTATHYECKYIO 00pabOTKYy Pe3yIbTaTOB 3KCIIEPUMEHTA.
T,

1. Paccuurtarh cpenHeapu(PpMEeTHUECKOE 3HAUCHUE PE3YJIbTATOB JKCICPUMEHTA: U = —==— ' 1 _ uucro

DKCIIEPUMEHTOB.

2. PaccunTaTh OTKJIOHEHHE OT CpeHero 3HauyeHus: (v; -1 )
3. PaccumTarh KBAJPaT OTKJIOHEHHS OT CPEHEr0 3HAUeHHs: (V) - U)°

4. Paccuurath CYMMY KBaJIpaTOB OTKJIOHCHUS OT CPEAHCTO 3HAUCHUS: Z
5. Paccuurarp CTaHAAPTHOC OTKJIOHCHUC CAMHHUYHOTO pE3yjibTara OT CpC,Z[HeapI/I(bMeTI/I‘-ICCKOI‘O
3HAYCHUA:

-

o)

| e’

S, -7

Ss
nin —

\I

6. PaccunTath 0BepHUTENBHBIIH HHTEPBAT ONIpeIeNseMoit Benmaunb!: =1 + 5; g™ fp.]:

[

rae ru.:v! - ko3 punnent CreionenTa. Ero 3Hauenne HaxoasT u3 Tabnuisl 2, 3ajaBasich JOBEPUTEILHON BEPOATHOCTHIO P.

Buvisoow. B nanHOM paszene gabopaTopHON pabOThl CTYACHTY HEOOXOJMMO IMEPEYUCIIUTh OCHOBHBIC
WTOTH MPOJIENaHHON paboTHI.

Kpumepuu oyenxu nabopamopnvix pabom 6 cemecmpe

Kpumepuii ouyenxu bann
(3a évinoninenue 00HOI 1ad6OpamopHoll padomat) ou/ou-
3a04/3a0u




JlaboparopHas paboTa OTIHMYAaETCs MOCIENOBATEILHOCTBIO, PABUIIBHOCTBIO MOTYYSHHBIX
pe3ynbTaToB, BbIBOAOB. IIpum oTBeTe Ha BOIPOCHI CTYIEHT AEMOHCTPUPYET XOPOLIYIO
CTEMeHb BIAJICHUS TPEACTABICHHBIM MarepuanoM. OTBETHl (QOpMYIHPYIOTCS apryMeH-
THpoBaHHO. OTCYTCTBHE OMMOOYHBIX OTBETOB.

20/20/25

JlaGopatopHast paboTa OTIMYaETCs TMOCIEAOBATENFHOCTHIO, TIPABIIIBHOCTHIO TOITYIEHHBIX
Pe3yIbTaTOB, BRIBOAOB. IIpy 0TBETE HA BOMPOCH CTYAEHT JAeT AOCTATOYHO TMOJHBIA OTBET,
C HapyIICHUEM TIOCIIC/IOBATEIIFHOCTH U3JIOKEeHUS. ECTh HEOOMBIION MPOIICHT OMMMOOYHBIX
OTBETOB.

15/15/20

JlaGopatopHast paboTa BEITNIONHEHA C TPYyOBIMH OIMMOKaMH, TONYyYeHHBIE pEe3yJIbTaThl
3HAYUTEIBHO OTJIMYAIOTCS OT WCTHUHHBIX. Y CTyJEeHTa OTCYTCTBYeT YeTKHA OTBET Ha 10/10/15
MOCTaBJICHHBIEC BOMPOCHIL.

JlaboparopHas paboTa He BHITIOIHEHA. 0

KommiekT j1adopaTopHbIX padoT
o guciumuinae b1.B.JIB.03.02 PaaukanpHO-1I€IHbIE OPOIECCH] M HHUIIMATOPHI
(HauMeHosaHue oucyunIuHbl)
Cemectp: 6 (ounas), 7 (0ouH0-3204Han), 8 (3a04Has)

JlaGopaTopHasn pauﬁoTa Ned
KATAJIMTUYECKNUM KPEKUHI"
Annapamypa, peakmuebl u Mamepuaol
nabopaTopHas yCTaHOBKA KaTalTUTUYECKOTO KpeKHHTa (pUCYHOK 1);
HCCIIEyEMOE CBIPbE;
karanm3atop (NaX-bKO);

a0

Mpoayxr

la3oobpasHele
NpoAyKTLl B
BBITSKHON Wkad

Pucynoxk 1. Cxema 1ab0paTOpHOH yCTaHOBKH KAaTaJIUTUYECKOTO KPEKHHTa

IIposedenue sxcnepumenma

[Iponiecc KaTanUTHUUECKOTO KpPEKWMHIa IMPOBOJIUTCS HA YCTAHOBKE CO CTAllMOHAPHBIM CJIOEM
KaTaan3aTopa, B Ka4ecTBE KOTOPOTO OBLI MCHOIB3yeTcs MeonuTHRI Katannzatop NaX-bBKO (maceimaas
miotHocTs — 0,65 r/em’, cpeaHuit auametp dactuil — 2-4,5 M, popma rpanyia skcrpyaar). Temmeparypa
B 30HE pEaKInK BapbupoBaiach B npezeiaax ot 400 1o 550 °C, o6beMHast CKOPOCTh MOAa4H ChIPhS — OT |
o 5 gl

Hcxonnoe ceippe mocie mopayn U3 MepHoi emkoctH E-1 B mpomexyrounyio €mkocth E-2,
CHaO)KEHHOW KpaHOM JUIS PETYIMPOBaHUS TMOJAYH CHIPhs, MOCTYMAeT Ha MpPEABAPUTEILHBIN HArpeB U
ucnapeHue B neub-muponusep I1-3. B neun vicxomHoe coipbe HarpeBaercst 10 300 °C, a ay1st MOBBIMICHUS
CKOPOCTH TeIUlonepeaadn TpyOka Mmupoim3epa HpeAcTaBisieT coboit mediermatop. M3 meunm Harperoe
CBIphE TIOJaeTcs B peakTtop P-4, B KOTOpOM C MOMOMIBIO 3JIEKTPOOOOTpeBaTENsl MOAACPKUBACTCS
HEOOX0oMMas TeMrepatypa mporiecca. O6beM peaktopa coctapister 100 cv®. TTapbl mpoayKTOB Tocie
peaxTopa MpoXOoAsT TermooOMeHHUK T-5 u mocTtymaroT B eMKocTh-cemapaTtop E-6, rne HakamnmBaeTcs
xumakas ¢asza. U3 emrocrtu-cemaparopa E-6 ra3oBas ¢asza momajgaeT B Ta30Bble Yachl, C MOMOIIBIO
KOTOPBIX MPOUCXOINUT 3aMepP UX KOJIUIECTBA, a 3aTeM cOpachIBaeTCs uepe3 BeHTwisaTop H-7 B atmocdepy.




8) Obpabomka pe3y1bmamos

Kunkue TPOAYKTHI KPEKWHTa, IIOJy9eHHBIE CMENICHHEeM AUCTIUISATA W3 TNPHEMHHKA C
MPOAYKTOM TIOJBEpraroT pasroHke. Kpekunr-0ensun ortoupator g0 200 °C, 3ateMm, OTTOHSIOT
npomMexyTounyto ¢pakiuio 200 - 350 °C, koTOpyro Ha MPOMBINUICHHON YCTAaHOBKE HANPABIISIIOT B TICYb
rIIyOOKOTO KpeKnHTa. ATMOC(EpHYI0 pasroHKY BeayT mpuMmepHo a0 250 °C B mapax, IOCie 3TOTro KoIoy
OXJKIAIOT W JaJbHEWIIYI0 pa3ToOHKy BeayT B BakyyMme. TakuM oOpa3oMm, MaTepwalbHBINH OanaHc
pa3srTOHKH JaeT BBIXOJ OCH3MHA, MPOMEXKYTOYHOW (pakimu M ocTaTka. [loNy4YeHHBIE BBIXOJBI
TIEPECYUTHIBAIOT Ha 3arpy3k. OOmuii MaTepraabHBINA OalaHC OTBITA IPEACTaBJIeH B TabmuIle 3.

Tabmmma 1 — O6muit MaTepuanbHBINA OaTanc

Brixon
r | % (macc.)

B3zsaro

(00 10) ST 100

| 2107C) s JO TR 100

Bemsun 10 200 °C. ..o

Opakrms 200 —350°C.. e,

KPEKHHT — OCTATOK. ...ttt

| 6 0o o T 100

JlaGopaTopHas paGora Ne 5

JIATEKCHAS NIOJIMMEPU3ALIA METUJIMETAKPUIIATA
Leau padoThbI:
1. CuHTEe3UpOBaTh MONMMETHIMETAKPUIAT METOIOM JIATEKCHOM MOJIMMEPHU3aLInH.
2. OmnpenienuTh BBIXO/] TosiuMepa (B % Macc. 0T UICXOJJHOTO MOHOMEpA).
3. OueHuTh PacTBOPUMOCTD TIOIMMEPA B TPEX PA3NIUIHBIX PACTBOPUTEIISX.
4. OnpenenuTs TEPMOCTAOMILHOCTD MOJTMMEPA.
5. UnenTudunmpoBats NpOAYKT IENOTUMEPU3AIIH.

IIpu6opswr:
- IITATHB J1a0OpaTOpHBIN — 2 IIT;
- KPYTJI0/IOHHAs TpEXropias Ko16a BMecTHMocThio 500,00 em® — 1 mT;
- KPYTJIOIOHHas ABYropias Konoa BMectuMocThio 100,00 cm® — 1 mT;
- OOpaTHBIN XOJOIWIBHUK - | 1MIT;
- MEXaHWYecKasi Melajika ¢ MOTOpOM — | 1T;
- KarenbHON BOPOHKOM — 1 miT;
- BOJSIHOM TepMocTaT — | 1mT;
- TepmoMeTp co mikaioii Ha 100 °C — 1 mw;
- mapoo0Opa3zoBaTenb — 1 miIT;
- KoJIOoHarpeBarelb (MM EKTPOIUIUTKA) — 111IT;
- BopoHka broxuepa — 1 mt;
- xonba bynzena — 1 wr;
- MUKpOTHIIeTKa — 1 1mIT;
- KOHUYeCKast TEPMOCTOlKas Koyiba BMectuMocTbio 500,00 CM3;
- aHAJIUTUYECKHE BECHI;
- ipo6upka BMecTUMOCTEI0 10,00 cM® — 6 miT;
- kos1ba Bropia — 1 1mt;;
- XonoaunbHuK JInubuxa — 1 wmrT;
- pepakTOMETP.

PeakTuBbI:
- CBeKeTeperHanHbiid MeTriMeTakpmiat (MMA);
- mepcyiabhaT aMMOHHS WA KaJIus;
- TUCTUUTHPOBAHHAS BOJIA;


http://www.dostavka.ru/Velbon-CX-300-id_5179706?partner_id=admitad&utm_source=admitad&utm_medium=cpa&utm_campaign=&utm_content=5179706

- KOHIICHTPUPOBAHHAS COJISTHASI KHCIIOTA;
- METHJICHXJIOPUT;
- xsopoopm;
- YeTBIPEXXIIOPUCTHIN YTICPOJI;
- aIeTOoH,;
- H-2€KCaH;
- H-TEIITaH,;
- IETPOJICHHBIH 2up.

Buinonanenue sxcnepumenma
PaboTy pekoMeHIyeTCs BBIOMHATD B CIIEAYIOIIEH MOCIeI0BATEIbHOCTH:

Hlar 1. HaBecky mHMIMaTOpa (TepcynbdaTa aMMOHHWS WM Kallks) Maccod M T (pementypa
PEAKIMOHHBIX CMecel IpUBe/ieHa B Tab1. A) PacTBOPSIOT B 0ObeMe V CM° IHCTHILIHPOBAHHON BOBI B
peaKTope, COCAMHSIOT €ro ¢ OOpaTHBIM XOJOJWIBHUKOM, MEXaHUYECKOH MEIIAIKOW, KareabHOU
BOPOHKOW W TIOMENIAIOT B BOJAAHOM TepmocTat, Harpersiii jo 80 °C. Cxema J1abopaToOpHO#l yCTaHOBKH
MpuUBeAcHa Ha puc. 4.

Tadauma A
3arpy3Ku HCXOAHBIX KOMIIOHEHTOB CHHTE3a JIATEKCHOT0 MOJTUMEeTHIMETAKPHIaTa

e Ilepcyangar MeTniamMeTakpuiaT Boaa
n/m | AMMOHHHA | Kaldd nasecka M, r| o6nem V, cm® 00BLeM V, e’
HABeCKa M, T

1 1.00 - 10.00 10.70 100.00
2 1,05 - 11,00 11,80 90,00
3 1,12 - 12,30 13,10 105,00
4 1,09 - 11,50 12,30 103,00
5 0,95 - 9,90 10,60 95,00
6 - 1,00 10,00 10,70 100,00
7 - 1,08 11,20 12,00 95,00
8 - 1,20 12,80 13,70 105,00
9 - 1,15 12,50 13,40 100,00
10 - 1,10 10,20 10,90 97,00

s b

1- snekTpuueckast IUTKA, 2 - BOASHONW TepMOCTaTt, 3 - peakTop (Tpéxropiiasi KpyriioJoHHas Konoa), 4
- 00paTHBIH XOJOAWIBHUK, 5 - THIPO3aTBOP, 6 - Memanka, 7 - dIEeKTPOMOTOD, 8 - 1abopaTOpHbIA TEPMOMETD,
9 - xanenbHast BopoHKa, 10 - KOHTaKTHBIH TepMoMeTp, 11- mratus, 12 - pene, 13 - natp.
Puc. 4. Cxema nabopaTopHOH yCTAaHOBKH CHHTE3a JIATEKCHOTO TIOMMETHIMETaKpuiIaTa

Illar 2. B kamenbHy!0 BOPOHKY HauuBaroT M T (V cM®) METHIMETAaKpHIIATA W, COXPAHSS TEMIIEPATypy
peakiuu 80 °C, 100aBisIOT MO KaruisaM MeTuamerakpuiaar B TedeHue 30 muH. CoIepiKUMOe peakropa



SHEPTUYHO MEPEMENTUBAIOT METIAIKOM.

Ilar 3. Yepez 4 94 OT Hayaja CHHTE3a PEAKIMIOHHYIO MacCy, HAIIOMHHAIOIIYI0 MOJIOKO, TIEPEIHBAIOT B
3 o
KOHMYECKYIO K010y BMeCTUMOCTBI0 500 cM”™ M OCTaBIISIIOT O/ POOKOH 10 CAEAYIOIIETO 3aHATHUSL.

Ilar 4. [lasiee B k0y0y NPOMYCKAalOT Map U3 Mapoo0pa3oBaTeis C LN KOAryJsluu moimmepa (mpu
HEOOXOIMMOCTH 06aBIIOT OT 1 710 2 cM® KOHIICHTPHPOBAHHOMN COJISIHO KHCIIOTEI).

Hlar S. Ocanok monmrMepa oTGUIFTPOBEIBAIOT HA BOpoHKEe broxHepa, coennHeHHO# ¢ Koa0o0it byH3eHa u
BaKyyMHBIM HAacOCOM, TPOMBIBAIOT JI0 OTPHIATEIBHON pEaKIMU Ha XJIOPHI-HUOH, BBICYIIMBAIOT B
cymiIbHOM 1Kady mpu Temreparype He Boiiie 80 °C (MM OCTABIIAIOT Ha BO3IyX€E B BBITSDKHOM IIKady
NIPY KOMHATHOM TeMIIepaType JI0 CISAYIOIIETO 3aHsATHS) ¥ B3BEIIMNBAIOT Ha AHATNTUYECKUX BECax.

Onpedenenue pacmeopumocmu

Ilar 6. B 6 cyxux nmpoOHpOK MOMENIal0T HABECKH XOPOIIO U3MeNbueHHoro noinumMepa maccoit 0,10 T,
B3BEIICHHBIC HA AHATHTHYCCKHMX Becax, H pacTBOpsioT B 3,00 cM® HCHBITYeMOro pactBopurels (o 2
OTIPEICIICHHS JTST KXKIIOTO).
Hlar 7. VI3 MUKpOOIOPETKH MO KAIUIAM MPUWIMBAIOT K KaXIOMY PACTBOPY OCAJUTENh MPHU MOCTOSHHOM
MepeMEeITMBAHUH 10 TIOSBJICHHS HEUCYE3ar0IIe MyTH.

Ob6vém (8 CMS) ocaoumens, npuxooawutica xa 1,00 em® e3amozo pacmeopumens, sA6IAeMCs
KOJIUYECMBEHHOU XaAPAKMEPUCMUKOU PACMBOPUMOCIU NOIUMEPA 8 OAHHOM PACMBOpUmere.

[lepeueHh  BO3MOMKHBIX  PACTBOPHUTEICH M COOTBETCTBYIOIIMX WM  OCQJMTENCH IS
MOJIMMETHIIMETaKpUIaTa PUBEJICH B Ta0J. b.

Tabauna b
PacTBopuTenu U ocaauTe M A/l NOJTUMETHIMETAKPHIATA
Ne n/m PacrBoputennb Ocamurean Ocamurean

1 aleTOH BOJIA BOJIA

2 METHJICHXJIOPUJ H-T eKCaH neTpoJIeHHbIN 3dup

3 xsopodhopm H-T eKcaH neTpoJIeHHbIN 3dup

4 YETBIPEXXIJIOPUCTHIN YIIEPOa H-T €KCaH TIETPOJICHHBIN dhUp

5 aIleTOH H-T eKCaH H-TeNTaH

Henonumepusayus nonumepa
Hlar 8. {551 onpeeneHus TepMOCTAOMILHOCTH TIOIMMEpa HaBecKy ero maccoit 7,00 r moMeraroT
B K00y Bropria, coeqnHEHHYIO ¢ XOIOAUIbHIKOM JINOMXa ¥ KPyTIIOIOHHBIM CTEKIISTHHBIM MPUEMHHIKOM,
WUMEIOIUM CBsI3b C aTMOc(epoil, U HarpeBarOT Ha JJIEKTPOIUIUTKE JI0 PA3IOKEHHs U BBIICICHHUS MapoB,
KOTOpbIE, KOHJCHCUPYSICh B XOJIOIWIBHHUKE, COOMparoTcs B npuéMHrKe. Cxema 1abopaToOpHON yCTaHOBKU
JeToIMMEPU3allii IONMMETHIMETaKpHUiIaTa IpuBeIeHa Ha puc. 5.
IIpodyxmul paznoxcenusi uoeHmuguyupyiom no Kodgguyuenmy pedpaxyuu, CpagHusdasi e2o c
BETUYUHOU, UBMEDEHHOU 8 MmeX Jice YCA08UAX OISl UCXOOHO20 MOHOMEPA, U NPUBCOEHHOU 8 Tumepamype
OJ151 MeMmuIMemakpuiama.

\\\.\_‘(r 0 \‘6 L0 0 ~
T = 7

1- 3JeKTPOIUINTKA, 2 - ABYrOpJias KpyriogoHHas kojoa (mwiug Ne 29), 3 - npobku (Ne 29 u 14,5),



4 - macangka Bropua ¢ medaermatopom, 5 - xonoaunabHUK JInOuxa, 6 - alIOHX, 7/ - KPYIJIOJOHHBIH
CTCKJISIHHBIN NPUEMHHEK, 8 - IITaTUB, 9 — IEKTPOCETh
Puc. 5. Cxema yCTaHOBKH JISTIOJUMEPU3AIIMN TTOJTMMETHIMETaKpHUIIaTa

JlaGopaTopHas padora Ne 6
[HOJIMMEPU3ALIMS METUJIOBOI'O D®UPA METAKPUJIOBOM KUCJIOThI
Henu padorsi:
1. BeaButs CYIIHOCTb peaKHI/Iﬁ noJimMepusalu.
2. Hamucats YpaBHCHUC pCaKIUM MNOJUMEpU3allu MCETUIIOBOTO a(bnpa MeTaKpHJ’IOBOﬁ KHCJIOTBI B
TMOJIMMCTUIIMETAKPWIIAT B MPUCYTCTBUHN PA3JIMYHBIX MHUIIUATOPOB.
3. OHpe)IeJ'II/ITI) Haubolee S(b(i)eKTI/IBHLIﬁ HWHHUIUATOP Mponecca noJMmMepusalliyu METUJIMETaAKpuiaTa.

JKcHepUMEHTAIBHAS YacTh
IIpubopsl: TepMoCTaT, 5 CTEKITHHBIX MPOOHPOK, 5 pPE3WHOBBIX IPOOOK, CHAOKCHHBIX BO3AYIIHBIMU
XOJIOAMIIbHUKaMH.
PeakTuBbI:

®opmyJia

Ha3Banue M XapaKkTepuCTHKA COeAMHEHUS
coeTMHEeHNsI

MernnoBblii 3(pUp MeTAKPWIOBOH KHCJIOTHI  (METHIMETaKpWiIar) —
OccIBeTHAsT JKHUIKOCTh C MPHUATHBIM S(HPHBIM 3aI1aXxoM, JICTKO BOCILIAMEHSIFOIIIASICH,
MO3TOMY IIpu pabore ¢ Hell HeoOXOAMMO TINATENIbHO COOMIONATh TpaBMIIa o
TpOTHBONOKapHO# 6e30macHocTH. Ty, = 48,2 °C; Ty = 100,6 °C. H,C—C— &

Mecmmnoe Oeticmsue JCUOKO20 MOHOMEPA HA KOJICY OKA3bIBAEH 6PEMEHHOe \OCH
cnaboe  pasopadxcenue. Ilepevlii npusHax ocmpozo OmpasieHus — yeHeméunoe CH, s
cocmosHue, nocie 4e2o HACmynaem HapyuteHue ObIXaHusl, Pa3opadceHue Ciusucmou
0007104KU 21a3.

Ilepexucs Bomopona (TI€poOKCHI BOJOPO.A), 30%-p1ii pacTBOp — H
OecIBeTHAsT KUAKOCTh C «METAJUTMISCKAMY» BKYCOM, HEOTPAHWYCHHO PACTBOpUMAs B o_d
Boje, cmupre W 2ddupe. KoHIEHTpUpPOBaHHBIE pPAaCcTBOPHl €€ UPE3BBIYANHO o
B3PBIBOOIIACHBI.

Mecmmoe Oelicmeue Ha KOXICY: 0Ka3vblaem epemMennoe ciaboe pazopajdcenue.

Ha3zBanmue u XapPaKTEePUCTUKA COCTUHCHUSA (I)OpMyJ'la
COCIMHCHUSA

Iepexucy Oenzoma (mepokcun OeHzomia) — Oeloe KPUCTALIMYECKOe @)
BEIIECTBO C JIEFKUM 3allaxoM MUHJAJs, HEYyCTOWYMBOE, CIIOCOOHOE pasiiaraTbCs CO I
B3PBIBOM IIPH COTPSICEHHH, TPEHUH, HarpeBaHuW. PactBopuma B a¢wupe, OeH3ole, Q Q
TpyaHO pactBopuMa B Bozie. Ty, = 106-108 °C. O/

Mecmnoe  Oeiicmeue Ha  KodCy: oOKasvieaem — @peMeHHOe — Claboe I
pasopaoicenue. O

Iepcynbphar aMMoHuA (HaICEPHOKUCIBIM aMMOHMM, NHIIEBas J00aBKa O NH,
E923) — Genoe kpHCTAINYECKOE BELIECTBO, XOPOLIO PACTBOPUMOE B Boje. CHIIbHBIH 0 (}H&d
OKHCIINTEIIb, B BOJIE Pa3jlaracTcs C BHIJCICHHEM KHCIIOPOJa U 030HA, B CYXOM BHJIE (}L 3 %
XPaHUTCSI HEOTPAHUYEHHO JI01T0. Ty, = 120 °C. llupoko npumensemcs 6 kauecmee [
VCKOpUmeIisi npoyecco8 NOIUMepU3ayUlL U NOJUKOHOCHCAYUU.

[MonumernaMeTakpuaaT — TPOAYKT TMOJUMEPHU3AIUN METUIMETAKPUIATA — CHHTETUYECKUH TOJISIPHBIN
TEPMOIUIACTUYHBIN mosmMep. TBEpAOE KEeCTKOe MpOo3pavyHOe BemlecTBO. llomumeTniMeTakpuiaTr MojaydaroT Mpeu-
MYIIECTBEHHO pPAJAWKANBGHON TONMMEpH3aliell MeTHIMETaKpIiIaTa MPH YMEPEHHBIX TEMIEpaTypax B NPHUCYTCTBUU
MEPOKCHIHBIX MHUIINATOPOB. [TONUMeTUAMEeTaKpunaT COAEPXUT B LEnHbIX MakpoMmosieKynax rpynnbl:


http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%BA%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80
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[Nonumepu3zauusi OCyIIeCTBISIETCS TIABHBIM 00pa3oM B OJIOKE MIIM CYCHEH3HH, a TaKXKe B OMYJIBCHHU, PEXe B
pacrtBope. Temmeparypa crekioBanus momumepa - 115-120 °C. Boiue Temneparypst 200 °C HoauMeTHIMETAKPHIAT
JIETIONINMEPU3YeTCSl.

OcHOBHBIE 00JIaCTH TPUMEHEHHUS! MOJMMETHIIMETAKpUIaTa ONpPENeNsSIOTCS €ro TIJIaBHBIM KadyeCTBOM —
BBICOKOH IPO3pavyHOCTBIO. [l0JIMMeTHIMETaKpuiIaT HCIOJIB3YeTCsl B CBETOTEXHUKE, MEIHLMHE, aBHa- U MalIHHO-
CTpOoeHHH. JINCTOBOH MOMMMETHIMETAKPHIAT IPUMEHSESTCS VISl H3TOTOBJICHHS CBETHIEHUKOB, aTPUOYTOB PEKIIaMBl,
JOPOXKHBIX 3HAKOB, O0kcOB it CD-IHCKOB, MPO3pauHbIX KOPITYCHBIX ASTANCH NMPOMBIIUICHHOIO 000pYyIOBaHHS,
OBITOBOM TEXHWKH W OPITEXHHUKH. | paHYJIMpPOBAaHHBIA MOJMMETHIMETAKpUIAT IepepadaThIBAIOT JKCTPY3HEH B
npoGUIMPOBaHHBIC M3CTHA U TPYOBI, a JIUTHEM MOJ IaBICHHEM — B JIMH3BI, IPU3MBL, OYKH U IPYIHEe JIEMEHTHI
onTuky. Tarke U3 IMOJMMETHIMETaKpPHIATa H3TOTaBIMBAIOT paccenBarenu ¢ap, GoHapei, IPOYNX OCBETHTEIBHBIX
npuOOpoB, KBl W HMHAWKATOPHI Ui BCEBO3MOXKHOTO O0OpYZOBaHHMS, IPO3padyHble KaHLEISPCKUE
NPUHAIJIEKHOCTH, 3JIEMEHThI TNPHOOPOB /sl TEpEeMBaHMsA KPOBH B MEIULIMHCKON TEXHUKE M 3JIEMEHTHI
PE30HATOPOB B JIA3EPHON TEXHHUKE.

Buvinonnenue sxcnepumenma
PaboTy ciemyeT BBINONHATH B CICAYIOIEH ITOCIIEJ0BATENLHOCTH:
Mlar 1. B3ate 5 mpoOupok, mpoHyMepoBaTh UX.
Mlar 2. B kaxIyro TpoHYMEpOBaHHYIO TPOOHUPKY IMOMECTHTH 10 1-2 cM® METHIIOBOTO 3(upa METaKPHUIOBOH
KHCIIOTHI, @ TAKXKE JOOABUTH!

— B pobupky Ne 1 mpuMepHO paBHBII 00BEM NEPEKNUCH BOJOPO/A,

— B IpoOupKy Ne 2 HECKOIIBKO KPYNMHOK IEPEKUCH OCH30MIIa,

— B npobupky Ne 3 pactBop nepcynbgara ammonust (1 rpaMM nepcyib(ara aMMOHUSI PacTBOPSIOT B 3 MII
BOJIbI),

— B IpoOupKy Ne 4 HECKOJIbKO KPYIIMHOK NEpeKHCH OeH30MIIa U KalleJIbKy Hoza,

— B IpoOupKy Ne S Huuero He 106aBIATH (KOHTPOIBHBIN OIIBIT).

lar 3. 3akpbITh TPOOUPKH PE3MHOBBIMU MPOOKAMH, CHAOKEHHBIMU BO3/TYIIIHBIMHU XOJIOIMILHUKAMHU.

IIar 4. YcTaHOBUTH KaXKIyt0 IMPOOUPKY B IITATHUB U IOMECTUTH B BOSTHON TEPMOCTAT.

Ilar 5. Vcranosuts Ha TepMocTarte Temneparypy 80-90 °C.

Ilar 6. ITocne nocTmkeHMs 3aJaHHOM TeMIEpaTypbl BHUMATEIbHO CIEAUTH 33 XOAOM PEAKIUH B KaKHOH
npoOHpKe.

— Cwmech B mpoOupke Ne 1 mpu BCTPSXWBaHUHM IOCTEIIEHHO CTAHOBUTCS OTHOPOMHOW W uepe3 5-10 MUHYT
MPEBPALIAETCs B MATKYIO IPO3PAUYHYIO CMOITY, KOTOpasi P OXJIAXKACHUU MYTHEET U IIOCTENIEHHO TBEPAECET.

— B npobupke Ne 2 kpynuHKH mHepekucH OeH3omiia ObICTPO PacTBOPSIOTCS, JOBOJIBHO CKOPO KHIKOCTD
BHE3AITHO (MHOIJa C PE3KHM 3BYKOM) PEBPAILAETCsl B TYCTYI0 O€lIyro Maccy.

— B npoGupke Ne 3 uepe3 HECKOIBKO MUHYT MOSIBISIFOTCSA Oelble XJIOMbS, MPH JalbHEHIIeM HarpeBaHUH U
BCTPSAXMBAHWU OHH CIIMIIAIOTCSI B KOMOK CMOJIBI, KOTOPBIN TOHET ¥ CTAHOBUTCS ITPO3PAUHBIM.

— B mpobupke Ne 4 xpynuHKM nepexkucu OeH3omiIa OBICTPO PacTBOPSIOTCS, HOJ OKpaIlMBaeT CMeCh B
KOPHUYHEBBIH LIBET, KOTOPBIH CO BpeMeHeM obecuBednBaercs. [Ipu manpHeimeM HarpeBaHUH >KHAKOCTh BHE3AITHO
IpeBpaIaeTcs B TyCTyI0 Oelylo Maccy.

Ilar 7. OTMeTUTH B IPOTOKOJIE BPEMS PEaKIMU MOIUMEPU3ALUH AT KaXKI0ro MHUIMATOpA.

Q)OPMCI 3anucu pe3yibmamoe npomoKoJjia IKcCnepumenma

Bbixo
Ne 3arpy3ka Tem B CxopocTtb
1 oJiuMepa o
OIIbI- neparypa, pemsi, noJumMepusanuu, % /
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Kpumepuu oyenxu nabopamopnvix pabom 6 cemecmpe



Kpumepuii ouyenxu bann
(3a évinoinenue 00HOI 1ab6OPamopHoll padomut) ou/ou-
3a04/3a0u
JlaboparopHas paboTa OTIMYAETCs MOCIEOBATEILHOCTHIO, PABUIIBHOCTBIO MOTYYSHHBIX
pe3ynpTaToB, BRIBONOB. [Ipm OTBEeTe Ha BOIPOCHI CTYIEHT IEMOHCTPHPYET XOPOIIYIO 10/10/12
CTETICHb BIAJICHUS IIPEACTAaBICHHBIM MaTepraioM. OTBeThl (OPMYIHPYIOTCS apryMeH-
TUpoBaHHO. OTCYTCTBHE OIIMOOYHBIX OTBETOB.
JlaboparopHas paboTa OTIMYAETCs MOCIENOBATEILHOCTHIO, PABUIIBHOCTBIO MOTYYSHHBIX
Pe3yIbTaTOB, BRIBOAOB. IIpH 0TBETE Ha BOMPOCH CTYAEHT JaeT AOCTATOYHO TMOJHBIA OTBET, 8/8/10
C HapyIIeHHEeM TOCIIe/IOBATETIHbHOCTH U3NIOKeHUsI. ECTh HEOOMBIION MPOIEHT OMMOOYHBIX
OTBETOB.
JlaGopaTtopHasi paOoTa BBINONHEHA C TPYyOBIMH OINMOKAaMH, TOJYYCHHBIC pPE3yJbTaThl
3HAYUTEIBHO OTJIMYAIOTCS OT WCTUHHBIX. Y CTyJEeHTa OTCYTCTBYeT YeTKHd OTBET Ha 6/6/8
MOCTaBJICHHBIE BOTIPOCHI.
JlabopaTtopHast paboTa He BBITIOJHEHA. 0




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HuxHexaMCKkuii XUMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaeparbHOr0 TOCYIaPCTBEHHOTO OOPKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)
[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)

Cemectp_ 5,6 (ounas), 6,7 (04HO-3204HAas)

KoMmnuekT 3apanuii K KO/UVIOKBHUYMaM

no nucuumrae b1.B.JIB.03.02 PaaukanbHO-IIEOHEIE IIPOLIECCH] 1 HHUIIMATOPBI
(HaumeHoB8aHUe OUCYUNIUHDBL)

KosnoxkBuym Ne 1 Tembr Ne 1-3.

1. AKTHBHBIE YaCTHIIBI B OPTaHUIECKOM CHHTE3E;

2. OCHOBBI TEOPHH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COCTNHEHHUH.

3. IlpaBuina oTOOpa JIEMEHTAPHBIX CTaIUi IPH BEIIBIKCHUH T'HITOTE3 O MEXaHU3ME PeaKnit
4. Teopwust peakiuii B ra3oBoi dase

5. Teopus peakuuii B KOHACHCUPOBAHHBIX CpElax

6. Turbl peakuuii CBOOOIHBIX PaIMKAIOB

KosnoxkBuym Ne 2 Tembl Ne 4-5.

1. Peakiuu paguKanoB: peKoMOHHAIMS (CoYeTaHue), AUCIPOIOPIIMOHUPOBAHHUE, [3-pachal, 3aMeIICHHE, IPUCOCH-
HCHHE.

2. PagukanbHbBIC U MOH-paIUKaIbHEIC peakiuu. LemHple pauKaIbHBIC PEaKIIHN

3. Tumnwmunsle uHUIUATOPEl.. OCHOBHBIE HHHMIMATOPHI: OPraHWYECKHE W HEOPraHHMYECKHE MEepPOKCHIBI, a30Cc0e-
JUHEHUS, HUTPO3AaHWINIBL, TPHA3EHBI, AJIEMETOOPTaHHYECKHE COEAMHEHHS (B T.4. KapOOHWIBI METalJOB),
TUOEH3MIIEL.

4. I'enepupoBaHHEe paJUKaJOB IIyTeM (OTOJIHM3a, TEPMOIN3A, PAAUOIN3A, PA3PHIBOM JIAOUIBHBIX CBSI3€H, MperBapu-
TEJIBHO BBEJICHHBIX B MAKPOMOJIEKYJIBI IOJIMMEPOB, IIyTeM IIEpeHOca 3JIEKTPOHa OT METaJlIa.

MakcumanabHOE KOJIMYECTBO 0ajuloB 3a BBINOJIHEHHE KOJUIOKBHyMa B 5 cemectpe (Uil OYHOM
(opMbI 00ydeHHs) U B 6 cemecTpe (A1 09HO-3209HOH (hopMbI 00y4eHwHs ) cTyneHT nonydaer 20 6amios,
MHHHUMAaJIbHOE KOJINYeCTBO O0amoB — 15 .

Kpumepuit oyenku bann
OTyer OTIMYAETCS IOCIIEA0BATEILHOCTRIO, TPABHIBHOCTBIO IOJYYCHHBIX PE3YJBTATOB, BBHIBOIOB. 20
OTCyTCTBHE OMMOOYHBIX OTBETOB.
Otyer OTIMYAETCs MOCIEIOBATSIHPHOCTHIO, TPABUIIBHOCTBIO IMOJTYYCHHBIX PE3yJbTaTOB, BBIBOAOB. EcCTh 18
HEOOJIBIION MPOIICHT OITHOOYHBIX OTBETOB.
OTyeT BBIIONHEH C TPYOBIMU OIIMOKAMH, TOJNYYCHHBIC PE3YJbTAThl 3HAYUTEIHFHO OTIIMYAIOTCS OT 15
HCTUHHBIX.

KosnoxkBuym Ne 3 Tembr Ne 6-7.

1. Peakruu mpucoeANHEHHS, 3aMEIIeHI, JTMMIHUPOBAHUS U IEPETPYIITHPOBKH.

2. PeakumoHHas ClIOCOOHOCTD M CEJICKTUBHOCTD B PaIUKaJIbHBIX PEAKIIUIX

3. PajmkanbHo-1IenHbIE TIpOLiecChl. UTHMMOUTOPBI, HHUIIMATOPBI U IIPOMOTOPBI LIEMHBIX peakuuii. LlenHol MmexaHusm
U €r0 CTaJuHu.

4. Kunernyeckre 3aKOHOMEPHOCTH HEPA3BETBICHHBIX LIETTHBIX PEAKIHH.

5. Pa3BeTBIICHHBIE LICTTHBIE PEAKLIUH.

6. Peakuuu ¢ BEIPOXKJICHHBIM Pa3BETBICHUEM

KoaunoxkBuym Ne 3 Temsr Ne 8-10.

1. Hayuynple OCHOBBI pagMKaIbHO-IETHBIX IMPOIECCOB XJIOPHUPOBAHUS MapaduHOB, 0JeUHOB M apOMaTHUECKUX




coelMHEeHUH. MeXaHU3M M KMHETHKA PEaKIUid XITOPHPOBAHHs, COCTAB MPOJYKTOB U CEIEKTUBHOCTB IIpoLecca.

2. TexHosoruu XuaK0()a3HOro u razo(h)asHoro XJIOPUPOBAHUS.

3. XuMHA U TEOPEeTHYECKOe OCHOBHI IPOLIECCOB OKHCICHUSA. MeXaHH3M, KHHETHKA, KaTalu3, CeJICKTHBHOCTb
HPOLIECCOB OKHUCICHUS.

4. OkucjieHHe YTIEBOIOPOIOB B THAPONEpoKcHAs. OCHOBHBIC HANpPaBICHUS OKHUCIUTEIHHON TepepadoTKu
napapuHOB.

5. OcobenHocTH Ta30(pa3HOr0 OKUCICHUS HU3MINX NapaduHOB.

6. MeTo/bl MHULIMMPOBAHUS PAaUKaIbHOW MoMMMepu3anuu. VHUIMATOPBl U CKOPOCTh MHUIMUpoBaHus. CTaanu u
KUHeTHKa npouecca. CpaBHEHHE IEMTHBIX peaKInii HU3KOMOJIEKYJIIPHBIX BEIIECTB U PaJiKaIbHOH NOJINMEpH3aLuy.

MakcuManbHOE KOJUYECTBO OaIOB 3a BBHINOJIHCHUE KOJUIOKBUYMa B 6 cemecTpe (IUisi OYHOMH
¢dopMmbl 00ydeHns) U B 7 cemecTpe (A1 09HO-3a09HOH (HOpMBI O0OYUEeHHSI) CTyIeHT moiydaet 15 6amios,
MUHHMAIBHOE KOJIUYECTBO OamioB — 9 .

Kpumepuit oyenxu bann
OTyeT OTIAMYAeTCs MOCIeI0BAaTEIbHOCTHIO, IPABIIIBHOCTHIO TIOJIyYEHHBIX Pe3yIbTaToB, BEIBOIOB. OTCYTCTBHE 15
onmMOO0YHBIX OTBETOB.
Otryer OTIMYAECTCA MOCIENOBATEIbHOCTHIO, NPABWIBHOCTBIO TOJTYYEHHBIX pE3YJIbTaToOB, BBIBOIOB. EcTh 12
HeOOJIBIION MPOIIEHT OMIMOOYHBIX OTBETOB.
OrtyeT BBIITONHEH C TPyObIMH OIIHOKaMH, TIOJyYSHHBIE PE3YJIbTaThl 3HAUUTENHHO OTIANYAIOTCS OT HCTHHHBIX. 9

CTy,I[eHT JAOJKEH BBIITOJITHUTH BCE KOJUIOKBUYMBI.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((husnan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIBbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kagpeopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

(Haumenosanue)
Cemectp_ 7,8 (3a0uHast)

KoMnuekT 3aganuii ais KOHTPOJ/IbHBIX pa60T

no nucuumrae b1.B.JIB.03.02 PaaukanbHO-IIEOHEIE IIPOLIECCH] 1 HHUIIMATOPBI
(HaumeHoB8aHUe OUCYUNIUHDBL)

KonTpoasnas padora Nel o remam Ne 1-5

Bapuant 1
1. Xumugeckue peaknuu. Kimaccmpukamus xuMudeckux peaknwmit. CKOpocTh peaknud. [IBrmkymas cria
mporiecca.
2. TpebGoBanus, mnpenpsBIsieMble K Karamm3aTopam. (OCHOBHBIE IOTPEOUTENBCKHE  XapaKTEPHCTHUKU
KaTaJln3aTOPOB.
3. Karanu3 B razonedrenepepaboTke.

Bapuanr 2

1. IlpocTsie u cnoxHBIE peakuuu. PaBHOoBecue B cucteme. OO6paTuMble 1 HE 00OpaTHMBIE PEaKIMU B XUMHUECKOH
KHHETHKE.
2. Tuns! karanu3atopoB. CrienuanbHble TPeOOBaHUS, NPEABSIBIISIEMbIE K IIPOMBIIIIJICHHBIM KaTaIn3aTOpaM.
3. CriocoObl IPUTOTOBICHHSI TBEPIBIX KATAIM3aTOPOB U afCOPOCHTOB. 30JIb-T'€lIb METOI.

Bapuant 3
1. [MonsiTve 0 MEXaHU3ME XUMHUYECKON PEaKIIMK U JTUMUTHPYIOLIEH CTaIuU IPOIECCOB.
2. Tlonartme 00 WHTEHCHBHOCTHM PadOTHl Kataym3atopa. (PakTopbl, BIMSIOMIME HA WHTEHCHBHOCTH PaOOTHI
KaTaJn3aTopa.
3. IIpou3BOACTBO LEOIUTATIOMOCHINKATHBIX KaTaJU3aTOPOB KPEKWHra. THIBI NPOMBIIUICHHBIX KaTaJlH3aTOPOB
KPEKUHTA.

Bapuant 4
1. Ckopocth xumuueckoir peakiuu. Koncranta ckopocT. Ilopsimox peaxknuu. MoJekyaspHOCTb. MeTobl
OTIpeieNeHus TOPSIKA PEaKIIHH.
2. TereporeHHble KaTaJUTHYECKHE CUCTEMBbl. BIMsSHHE KOHICHTPALMM HCXOJHBIX KOMIIOHEHTOB. BiusiHue
KOHIICHTPAINH POJAYKTOB PEAKIINU U MPHUMECEH.
3. IlpouW3BOACTBO ILEOIUTATIOMOCHIIMKATHBIX KaTaJdM3aTOPOB KPEKHHTa. TeXHOJIOTHS CHHTE3a LIapUKOBOTO
LEOJIUTATIOMOCUINKATHOTO KaTaau3aTopa.

Bapuanr S
1. BnusHue TtemmepaTypbl Ha CKOPOCTh peakIMH. JHeprusi aktuBanuu. CriocoObl OmpeneseHus] NapaMmeTpoB
ypaBHeHHs AppeHuyca: TpaduuecKiii 1 aHaIUTHYECKUH.
2. ®aKTopBl, BIMAIONINE Ha CEIEKTUBHOCTH pabOTHI KaTaan3aropa. TeKCTypHbIe XapaKTepUCTHKU KaTain3aTopa.
3. IIpoM3BOICTBO LEOINTATIOMOCHIMKATHBIX KaTAIU3ATOPOB KPEKUHTa. TEeXHOJIOT s CHHTE3a MUKPOC(HEpUIECKOT0
[EOJUTATIOMOCHIMKATHOTO KaTallu3aTopa.

Bapuanr 6
1. Karanu3 u katanu3aTopsl. THITEI KATATUTHIECKUX PEAKIIHiL.
2. BiusHue 103MPOBKM KaTalk3aTopa Ha CEJIEKTHBHOCTh OOpa30BaHMUs IIEJEBOTO MPOJYKTa IPH FOMOTEHHOM
KaTanusie. MeToabl yCTaHOBIEHHUS CTPYKTYPBI KaTalIn3aropa. MeTo bl U3BJICYEHUS TOMOT€HHBIX KaTaIM3aTOPOB.
3.TexHonorusi KaTaJu3aToOpoB THAPOOYUCTKH He(PTAHbIX (pakuuii. OCOOEHHOCTH CHHTE3a KaTajau3aToOpOB
TUAPOOUUCTKHU.

Bapuanr 7
1. BausHue Ha peakUUH TEMIepaTypbl, KOHIEHTpAllMM pEearcHTOB, KaTajlu3aTopa M AaBJeHUs. MexaHu3M
KaTaJINTUYECKOT0 YCKOPEHUs MpolLecca.



2.TexHonmorust IPOU3BOJCTBA TOMOTEHHBIX  KaTaJIMTHYECKMX CHCTeM. Karanmm3atop  CepHOKHCIOTHOTO
AIKWIMpOBaHMUA w3omapaduHOB osnepuHaMu. XapaKTEpPUCTHKA, COCTaB, CTaOWIBHOCTh TPH XPaHEHHH.
TexHOMOrHYECKast CXeMa YCTaHOBKH MOJIMMEPU3AINU ¢ BEPTUKAIBHBIMHI U TOPU30HTAIEHBIMH PEAKTOPAMH.
3. TexHOMOTHS KaTaIN3aTOPOB THAPOOUNUCTKH HEPTAHBIX Ppakuuid. CHHTE3 aIIOMOKOOAIETOBOTO KaTaIH3aTopa.
BapuanTt 8
1. F'oMoOTeHHBII U TeTepOTeHHBIHN KaTan3.
2. ®ochOpHO-KHUCIOTHBIA  KaTanu3atop ojuromepusanuu OyTwiaeHoB. CoctaB  (OCHOpPHBIX  KHUCIOT.
IMupodocdopras kucnora. TexHomornyeckass cxemMa yCTaHOBKH OJIMTOMEpH3aluK OyTaH-OyTHICHOBOH (pakiuu B
npucyTcTBUU GocopHON KUCIOTHI Ha KH3EIbIype.
3. TexHoyorust KaTalu3aTOPOB THIPOOYMCTKH HEPTSIHBIX (pakuuid. [Ipon3BOACTBO  aIOMOMOJIHMOIEHOBOTO
KaTanau3aropa.
Bapuant 9
1. Astokartamm3. [Ipumep aBTOKaTaTUTHUIECKON peakmuu. XapaKTepHBI BHUJ KHHETHYECKOH KpUBOH
ABTOKAaTAINTHIECKON PEaKIuu.
2. TexHomormyeckas cxema MOJNYyYCHUS] KaTATMTHYECKOTO KOMIUIEKCA JUIS TPOM3BOJCTBA M30MPEHOBOTO KaydyKa
CKU-3. OnrumanbHbBIi COCTaB KaTajau3aTopa, IpuMecd. ['OMOreHHblE KaTajau3aTopbl, HCIOJIb3YEMBIE B
texaonorusix OAO "HmxaekamckHepTeXUM".
3. TexHonorus KaTalW3aTOPOB THAPOOYMCTKH HEPTAHBIX ¢paknuii. IIpon3BOACTBO aTrOMOKOOANBT —
MOJIHO/ICHOBOTO KaTalu3aTopa.
Bapuanr 10
1. KucnoTHo-ocHOBHOM KaTanu3. THUIIBI KHCIOTHO-OCHOBHOTO KaTanu3a. KnHeTHka peakuuil KHCIOTHO-OCHOBHOTO
KaTaJn3a.
2. OcHOBHbIE METOABI TPHUIOTOBJICHUS KaTann3aTopoB. IloiydeHHEe OCHOBHOTO KOMIIOHEHTA KaTajlu3aTopa
OCa)KICHHEM THIPOKCUIOB. /IOCTOMHCTBA M HEIOCTATKH METOIA.
3. TexHomorusi KaTajlW3aTOPOB THIAPOOYUCTKH HEQPTSIHBIX (Qpaknuid. IIpoW3BOACTBO aIIOMOHHUKENh —
MOJHMO/IEHOBOTO KaTalu3aTopa.
Bapuant 11
1. Karanuszarops! peakuuii crienuduIeckoro KUCIOTHOTO, OOIIEro KHUCIOTHOTO M AJIEKTPOPHUILHOTO KaTaIn3a.
2. OOmasi TeXHOJIOTHMYECKAs CXeMa IIOJIy4eHHS! OCaKACHHBIX KaTaJM3aTOPOB HMPH CYXOM M BIXHOM CIOCO0ax
(hopMoBaHus.
3. TexHousorusi KaTaJu3aToOpOB THMIPOOUYHUCTKH He(TsHbIX (pakumid. [Ipon3BoACTBO KatainzaTopa Jjisi OYUCTKU
KEPOCUHOBBIX (PpaKINil U TU3ETHLHOTO TOTLIUBA.
BapuanTt 12
1. Karanuzatopsl peakuuii crieriuuaeckoro 0CHOBHOTO, OOILIET0 OCHOBHOI'O U HYKJIEO(HIILHOTO KaTaiu3a.
2. Co3aanue ONpeaeCHHOM MOPUCTOM CTPYKTYPHI KaTaaru3aTopoB.
3. [Ipon3BOJICTBO KaTaJM3aTOPOB TMAPUPOBAHUS U JEeTHApHpoBaHus. [IpoM3BOJACTBO NayUIaANEBOr0 KaTalIn3aTopa
Ha HOCHUTEJIE.

Bapuant 13
1. ConeBsle 3¢ ekTrl B kKaTanuze. [lepBHYHBIN 1 BTOPUYHBINA COIEBOI AP PEKTHL
2. [Ipon3BOACTBO OCAXKICHHBIX KaTau3aTopos. [loyydeHne cuiMKaress - HOPUCTOTO KPeMHe3eMa-HOCUTEIIS
Karanuzaropa. [lapameTpsl HOPUCTOH CTPYKTYPBI CHUIIMKArelsl.
3. IIpou3BOACTBO KAaTalM3aTOPOB FHAPUPOBAHMSA M AETHApHpoBaHUsi. [Ipon3BoacTBO 6Op — ANOMONAIIAAHEBOTO
KaTaJu3aTopa.

Bapuanrt 14
1. depmenTaTuBHBINA Katanm3. OnpenencHue u oOllee MoHATHE. THIbI B3auMoneicTBus GepMmenToB. [loHsTHE O
KoepMeHre.
2. Metonb! monydeHus criukaress. [loaydeHne KyCKOBOIO U IPaHyJIUPOBAHHOTO CHITMKATEIIs.
3. Karanuzarop runpupoBaHus oJIcHUHOB.

Bapuanr 15
1. Kunetnka hepMEHTaTUBHON PEaKIH C OJHIM CyOCTpaToM. 3aBHCHMOCTh CKOPOCTH (hepPMEHTATUBHOW PEaKINN
OT KOHIIEHTpanuu cyocTpara.
2. TlomydyeHue KaranuM3aTOpOB HAaHECEHHEM aKTHBHOTO KOMIIOHEHTa Ha HocuTelb. OCHOBHBIE 3Tallbl
npurotoBieHus. Tunsl kaTanu3atopoB. CopOIOHHBIE HAHECEHHBIE KaTaIN3aTOPHI.
3. Karanuszatop ruApupoBaHys albIeTUIOB U CIOKHBIX S3(QHUPOB.

Tpebosanus k 0popmaerur KOHMpPOILHOU Pabombl
1. KonTponbHas pabota opopMisieTcst B OTIENBHOM TeTpaIu.
2. Ipu odopmiieHHH pabOTHI CHAYAIa UJIET 3alUCh 3aJ]aHUs, 3aTEM €T0 PElIeHUE.
3. KontponpHas paboTra COCTOWT W3 TpeX 3amaHuil. 3amaHus TpeOyIOT OTBETa Ha TEOPETHUCCKHE



BOTIPOCHI, B KOTOPHIX HEOOXOINMO JATh MOJIHBIH, Pa3BepHYTHIH OTBET HA TIOCTABJICHHBIM BOTIPOC.

4. B xoHIe paboThl HEOOXOANMO YKa3aTh CITUCOK UCIIOIB30BAaHHOMN JINTEPATYPHI.

5. CTy#eHT TOIIMUCHIBACT KOHTPOJBLHYK) pabOTy M MPEAOCTAaBISET €€ B JcKkaHaT (pakynpreTa Ha
peleH3upOBaHNE.

6. Ecnii koHTpONbHAs paboTa HEe 3a4TeHa PEIeH3eHTOM, TO ONMIHOO0YHO BBHITTONHEHHBIE 3aaHHS PEIIAIOTCS
TOBTOPHO B TOM )K€ TETpaJIu.

7. CTyIneHT JOJDKEH BBINONHATH KOHTPOJBHYIO pabOTy CBOEro BapuaHTa, B IMPOTHBHOM Cily4ae pabora
PEIeH3eHTOM HE 3aCUUTHIBACTCS.

Kpurepnii onenku baJy
JleMOHCTpUpYET MOJHOE MOHMMAHUE TIOCTABTICHHOM 3a1a4u. JaeT JTOrudecku 000CHOBAHHBIH, MONHBIN U 50
TPaBIIIBHBIH OTBET HA TIOCTABJICHHBIN Bompoc. OTCYTCTBHE OIMIMOOYHBIX OTBETOB.
JlaeT OCTaTOYHO MOJHBIH OTBET, C HAPYIIICHUEM TIOCIIEA0BATEIbHOCTH U3JIOKECHHSL 40
JlaeT HemoJHbII OTBET Ha BOMIPOC. 30
Her otBera. 0

MakcuManbHOE KOJTUYECTBO OAJIJIOB 32 BBHINIOJHCHHE KOHTPOJIBHOM PabOThI CTyACHT moy4aet 50,
MUHUMAaIIbHOE KomrmdecTBO 6amioB — 30 .

Kontpoannas pa6ora Ne2 o remam Ne 6-10

BapuanT 1
1. CmocoOpl ompemeneHHsS KHHETHYSCKHX  MapaMeTpoB  (EpMEHTATUBHBIX peakmuil. HWHrmbupoBaHume
(hepMeHTAaTUBHBIX peakiuii. THIbl 00paTUMOTO HHTHOUPOBAHUS (HEPMEHTATHBHOM PEaKITUH.
2. «IpormuTHBIC» HaHECEHHBIC KaTalM3aTOPBl. AKTHBHBIE KOMIOHEHTHL. CIOCOOBI HAHECEHHsS aKTHBHOTO
KOMIOHEHTa u3 pactBopa. O0paboTka HOCUTEN H30BITKOM pacTBopa. PacmpenencHrne aKTHBHOTO KOMITOHEHTA IO
rpaHyie kartanuzaropa. [lomydeHne KaTaan3aTopoB Ha HOCUTEISIX METOIOM IIPOIHUTKH.
3. [Ipou3BoACTBO KaTamu3aTOpa IeTHAPUPOBaHUs H-OyTaHa. OCHOBHI IpoIiecca AeTHAPHUPOBAHHS.

Bapuanrt 2
1. OnpeneneHne KOHCTAHThl ~ MHIMOMPOBAHMS NPH KOHKYPEHTHOM THIIE WHTHOMpoBaHMs. XapaKTepHBIA BH[
3aBUCUMOCTH MpH Tpadudeckoit 00paboTke pe3ynbTaToB SKCIIEPUMEHTA.
2. lleonuTel W TPOMBIIIICHHbIE cHOcoObl ux mony4yeHus. Kiaccudukarms neonntoB. THIIBI 1I€OTUTOB.
IIpumeHeHue neonuToB. I'uaporepManbHblil CUHTE3 LIEOJIUTOB HU3KOTO MOAYJIS.
3. Karanuzarop aeruapupoBanust 3THiIOeH30a. Katanu3atop qeruapupoBaHust 0ne(UHOB.

BapuanT 3
1. OmpeneneHre KOHCTAaHTHI WHTHOMPOBAHHWS NPH HEKOHKYPEHTHOM HHTHOWPOBAHHH. XapaKTEPHBIH BHI
3aBHCHMOCTH TMpH rpaduueckoil 00paboTKe pe3yabTaTOB 3KCIICPUMEHTA.
2. TIpoW3BOACTBO AaKTUBHOTO OKcHiaa amfoMuHHUsS. OCHOBHBIE crocoObI monydeHus. (Da30Bble TNpeBpalICHUS
ruapokcunos amomunns. [Ipouecce baitepa. KucnotHoe nmepeocaxnenue. [llenounoe ocaxaeHwue.
3. [Ipon3BOACTBO KAaTaIU3aTOPOB IS CHHTE3-Ta3a. [[pOM3BOICTBO ATFOMOHHUKEIEBOTO KaTallu3aTopa.

Bapuanr 4
1. OmpeneneHue KOHCTaHThl WHTUOMPOBaHUS NpPU OECKOHKYPEHTHOM HMHIHOMpOBaHHMU. XapaKTepHBIH BHJ
3aBUCHMOCTH TIpH rpaduaeckoi 00paboTKe pe3ynbTaToB SKCIIEPUMEHTA.
2. MeTO}I IMPUTOTOBJICHUA KaTaJin3aTOPOB, OCHOBAHHBIC HA MEXaHNYCCKOM CMCHICHUU KOMIIOHEHTOB. JIOCTOI/IHCTBa
MeToA0B. O0Imas TEXHOIOTHIECKas IIeT0YKa MOTydeHHS KaTanmn3aTopoB. CIOCOOB! TTOTydeHHS.
3. TIpon3BOJCTBO KAaTaIM3aTOPOB Ul CHHTE3-Ta3a. [Ipon3BOJICTBO IMHK-XPOMOBOIO KaTaln3aTopa JUIs CHHTE3a
METaHOoJIa.

Bapuant 5
1. Teteporennsiii katanm3. OOIIKE TOI0KESHUS.
2. Cyxoli 1 MOKpBIii CIIOCOOBI CMENIEHHUS B IIPOLIECCE MTPUTOTOBIICHHS KaTanu3aTtopoB. [Ipor3BoACTBO cMeceBOro
KaTaJau3aTopa JAernaApupoBanus napadpuHos Mapku MM-2201. [IpuHnnnuanbHas TeXHOJIOTHYECKas CXeMa.
3. Karanuzarops! okucieHus. [Ipon3BoCTBO cepeOpsiHOIO KaTaau3aTtopa.

Bapuanrt 6
1. KaTaJ’[H?,aTOpBI B TNPOMBINUICHHBIX IIPOIECCAX. FeTeporeHHLIe U TOMOI'CHHBIC KaTAJIUTUYCCKUEC IIPOLECCCHI.
Baxneiimue karanutndeckue peakiun TOOHC.
2. TIpou3BO/ICTBO CMECEBOI0 KaTalk3aTopa JerHAPHUPOBAHUS OJCPHUHOB U AJIKUJIAPOMATUIECKUX YIIIEBOAOPOIOB.
Meron npou3BoACTBA.
3. Karanuzarop okucienus MmetaHona B popMaibaeri.

Bapuant 7
1. OcHOBHBIE OTPACIIU MPOMBIIIIEHHOCTH, B KOTOPBIX PEaJIn30BaHbl I'€TEPOIC€HHO -KATATUTUIECKHE ITPOLIECCHI.
2. IlnaBneHble KaTaJIUTUYECKHE CUCTEMBbl. THUINBI IUIABICHBIX KaTaJIMUTHYECKHX CHUCTEM. TEXHOJOrus
NPUTOTOBJICHUS TUIABJICHBIX KaTaln3aTopoB. [IpoM3BOACTBO OKCHIHOIO IIIABJICHOTO BaHAIMEBOTO KaTalu3aTopa.
IIpon3BoOACTBO JKEIE3HOT0 KaTaIu3aTopa CHHTE3a aMMHUaKa.




3. Karanuszatopsl pudopMHuHTa yrieBogopooB. TexXHOIOrus MPUroTOBICHUS KaTalu3aTopa pupOpMHUHTa.
Bapuanr 8
1. TpeboBanus, npeapsIBIsIeMble K KaTannzaropaM. OCHOBHBIE TTOTPEOUTEIHCKIEXaPAKTCPUCTUKN KaTaIN3aTOPOB.
[ToHsATHE aKTUBHOCTHU KaTaJIN3aTOPOB.
2. [TaBneHpIe MaCCHBHBIC METAIUTMYCCKHUE KAaTaIH3aTOPHL. [ MaTHHOBEIHN ceTuaThlil Katanm3artop. CocraBsl Hanmboee
pacnpoCcTpaHEHHbBIX KaTAIN3aTOPHBIX CETOK.
3. be3BoiopoaHbIi pupOPMHUHT OEH3UHOB.
Bapuant 9
1. IIpoueccsl, MpoTeKaroIKue Ha TBEPAbIX KaTann3zaTtopax. OONacTH MPOTEKaHHsI TETEPOreHHBIX KaTaTUTHUYECKUX
HPOLIECCOB.
2. CkenetHble KaTanu3aropbl. CoctaB kaTanu3atopos. [Ipon3Boacto karanuzatopa Ni-Penes.
3. OxpaHa Tpyza 1 TeXHHKa 0e30MacHOCTH pabOoThl Ha KaTaN3aTOPHBIX (hadpHKax.
BapuanTt 10
1. Cragnu B3auMoEHCTBHS Ta3000pa3HBIX PEAreHTOB Ha MOBEPXHOCTH TBEPIBIX KaTaJIN3aTOPOB. TeXHOIOTHIECKas
XapaKTEePHUCTHKA TBEPABIX KaTanu3aTopoB. [loHsTHE 00 akTUBAaTOpE U HOCUTEIIE.
2. OtpaBneHne Katann3aTopoB. Jle3akTUBaLuMs B pe3yiabTaTe OJIOKMPOBKM M CIIeKaHHA. PereHepamnmus KOHTaKTHBIX
Mmacc.
3. O6opynoBaHne IS KATaIM3aTOPHBIX POM3BOACTB. ATIMAPATHI JUTS CTYILCHUS U pa3/eNICHUs CYCIICH3UH.
Bapuanr 11
1. daxTOpHI, ONpENeIAIOIIe AKTHBHOCTD MPOMBILIICHHBIX KaTaJIH3aTOPOB.
2. Karanu3zaTopsl Ha OCHOBE ITPUPOIHBIX TJIHH, [IEOJUTOB, HOHOOOMEHHBIX CMOJI.
3. O6opynoBaHue ISl KaTaau3aTOPHBIX Npon3BoACcTB. O0OpyIOBaHHE VISl CYLIKH U TEPMOOOPAOOTKH.
Bapuanr 12
. Bnustane xonnenTpannu npumeceil. CiocoObl yCTaHOBICHHS HHTHONPYIOIIETO BIMSHUS IPUMECEH.
. IIpupoaHbIe KaTaau3aTOPh! M MX AKTHBALIHSL.
3. O6opynoBaHue IS KATAIM3aTOPHBIX TPOM3BOACTB. MaIIMHBI TSI POBEACHHS MEXaHHIECKHUX ITPOIIECCOB.
Bapuanr 13
. CenexTHBHOCTD KaTanuzaTtopa. PakTopsl, BIUSIONINE HA AKTUBHOCTD M U30MPATEIbHOCTh KaTalI3aTopa.
. ObopynoBaHue JuIsl KaTaIM3aTOPHBIX IPOU3BOACTB. PeakTophl st KHUAKO(DA3HBIX MPOLECCOB.
. Metozp! uccnenoBaHus KaTanu3aTopos. VcenenoBaHue CTpyKTypHI.
BapuanT 14
1. KaTanutuueckue npoIeccel, peaan3oBanHble B TaTtapcrane u, B ToM yucie, Ha OAO "HKHX".
. MeTons! uccneoBanus Katanu3atopos. OnpeneneHue akTuBHOCTH. OmpenesieHre MEXaHMYeCKOH IPOYHOCTH.
3. KaTtanu3 opraHoMeTasIOCHIOKCAHAMH U UX IIPOU3BOJCTBO.
Bapuant 15
. Kpynneiimme xarannzatopHsle mponsBoacTBa B Poccn.
. UccnenoBanue CTpYKTypBl T€TEPOT€HHBIX KaTaJIU3aTOPOB.
3. OpraHoxJIOpCWIIaHbI U X IPIMEHEHHE B KaTaJH3e.
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Tpebosanusi k 0hopmaeHUIO KORMPOILHOU PAbOMbL
1. KonTponbhas paboTta opopMisieTcsi B OTAETbHON TETPaIH.
2. Ilpu opopmnennn paboThl CHaUaNa UAET 3alUCh 3aJaHHUs, 3aTEM €T0 PEIICHHE.
3. KoutponbHas paboTa cOCTOMT W3 TpexX 3amaHuil. 3amaHus TpeOyIOT OTBETa Ha TEOpPETHYECKHe
BOIPOCHI, B KOTOPBIX HEOOXOMMO JaTh MOJHBINH, pa3BEPHYTHIA OTBET HA MOCTABJICHHBIN BOIIPOC.
4. B xoHue paboTsl HEOOXOIUMO YKa3aTh CIIMCOK HUCIIOJIb30BAHHON JINTEPATYPHI.
5. CTy#eHT TOANKCHIBAET KOHTPOJBHYIO paboTy M MpEeNoCTaBisieT ee B JAeKaHaT (akynpTera Ha
pelieH3upOBaHNE.
6. Ecniit koHTpOJIbHAS paboTa HEe 3a4TeHa PEIIEH3EHTOM, TO OITMOOYHO BHITONHEHHBIC 3a]aHUs PEIIAI0TCSI
MOBTOPHO B TOM K€ TETPaIH.
7. CTyIeHT JIOJDKEH BBINONHITH KOHTPOJBHYIO pa0OTy CBOETO BapHaHTa, B IPOTUBHOM cilydae padoTa
PEIIEH3EHTOM HE 3aCUUTHIBACTCS.

Kpurepnii onenku Bann
JleMOHCTPUPYET TIOJHOE MOHMMAHUE IIOCTABJIECHHOM 3agaud. JaeT JIOrMuecKu OOOCHOBAHHBIN, MOJHBIA M 24
HpaBUILHBIHM OTBET Ha IIOCTABIEHHBIN Bopoc. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlaeT J0CTaTO4HO IIOJHBIHA OTBET, ¢ HAPYLIEHHEM TI0CIIE0BATENBHOCTH M3II0KEHHS. 18
JlaeT HemoJHbIN OTBET Ha BOIPOC. 12
Her otBera. 0

MakcuMabHOE KOJHYECTBO OAJIJIOB 3a BBIIOJIHCHHE KOHTPOJIbHOM PabOThI CTYACHT mosy4aet 24,
MHHUMAaJILHOE KOJINYECTBO 0amioB — 12 .
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