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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEHY UL C YKAZAHUEM IMANO0E (POPMUPOSAHUA 6 RPOUecce 0CE0CHUS
OUCUUNIUHBL
KoMmnerennus:
I1K-1 Crioco6eH k o0ecredeHn o BEIpabOTKH KOMIOHEHTOB U PUTOTOBJICHUE TOBAPHOU MPOLYKIIUH.
HNHaukaTopbl 10CTH/KEHUS] KOMIIETeHINH:

1.1 3HaeT TeXHOJIOTHIO MPOM3BOJICTBA TOBAPHOI MPOAYKIMH; OCHOBHOE 000pPYJOBaHHUE MPOIEcca, MPUHIUIIBI €ro paboThl ¥ PaBUiIa TEXHHUECK O
IKCILTyaTallH; TEXHUYECKHUE TPeOOBAHMS, PEIBSIBIISIEMbIE K CBIPBIO, MAaTepHaIaM, KaTaIM3aTOPaM, TOTOBOH TOBAPHOW MPOIYKIIHH.

1.2 YMeeT ocymecTBIsATh ONMEPAaTUBHOE PYKOBOACTBO pabOTOi MPOM3BOACTBEHHOTO MOAPA3/ICIICHHsI U OPTaHU30BBIBATh PabOTy MOJTYMHEHHOTO
IepcoHalIa Ha BHIITOJHEHUE IIPOU3BOICTBEHHOM POrpaMMBbI M Ka4eCTBa TOBAPHOI MPOIYKIMH; TPOBOJUTH CBEPKY CXOIMMOCTH OaaHca MoTpedIIsieMoro
CBHIPbS. M BBIPAOOTKH TOBAPHOW MPOIYKIMHU; PACCUUTHIBATH IUIAHUPYEMYIO MOTPEOHOCTh IMPHCAIOK, PEareHTOB, KAaTalIM3aTOPOB, MATEPHAJIOB JIJIS
BBITTOJTHEHUS ITPOM3BO/ICTBEHHBIX 3a/JaHUI HA TUITAHUPYEMBIH TIEPHOJI C YKa3aHUEM CPOKa IMOCTaBKH.

1.3 Brmageer HaBBIKAMH PYKOBOJCTBA JESATEIHHOCTHIO TEXHOJOTMYECKOTO y4YacTKa M TOJAYMHEHHBIM IEPCOHAJIOM; KOHTPOJS COOJIOICHHUS
TEXHOJIOTMYECKUX IapaMeTPOB B MpeJieliaX, yTBEPHKAECHHBIX TEXHOJIOTHYECKUM PEriaMeHTOM; IIPUMEHEHHUS MEP 110 YCTPAHEHUIO IPUYHH, BHI3BIBAIO X
OTKJIOHEHHE OT HOPM TEXHOJIOTUYECKOTO pErJIaMeHTa; IOATOTOBKH NPEUIOKEHUH IO pa3padoTKe MEpONpHUSATHI IO COBEPIICHCTBOBAHUIO
TEXHOJIOTNMYECKUX MPOLECCOB, MOBBIIIAIONINX KAYECTBO TOBAPHON MPOIYKIIIH.

Hnoukamoput dmanwl popmuposanus é npoyecce 0c80eHUA OUCYUNTUHDBL
- Haumenoeanue
oocmudiceHun Jexyuu Ilpakmuueckue 3anamus, Jlabopamopuuie | Kypcoeoii npoexkm
- 0UEHOUYH020 cpedcmea
KomnemeHnyuu 1a00pamopHbvlil NPAKMUKYM 3anaAmuUA (paboma)
IK-1.1 Temwr 1-10 He npedycmompenwi Temw 1-10 He npedycmompenwi Jlabopamophvie
pabomul,
IK-1.2 Temwr 1-10 He npedycmompenwi Temw 1-10 He npedycmompenwi KOJIIOKBUY MBI,
KOHMPOIbHble pabombl,
IK-1.3 Temwr 1-10 He npedycmompenwi Temw 1-10 He npedycmompenwi 3auem ¢ OYeHKoll,
9K3AMEH




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyuro)

0J151 OUHOU U OYHO-3A0UHOU (Popm 0Oyuenus

Ouyenounvle cpedcmea Kon-60 Min, 6annoe Max, oannos
Jlabopamopras paboma 6 4 6
Konnoxeuym 4 4 6
Ox3amen 1 24 40
HUmoeo: 60 100
07151 3a04HOU hopmbl 0OYUeHUA
Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, oannos
Jlabopamophas paboma 3 8 12
Konumponvnasn paboma 1 12 24
Ox3amen 1 24 40
60 100

Umoco:




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OLleHKa «OTJIMYHO» BBICTABJISIETCS CTYICHTY, €CIH TCOPETUUYECKOE
CoJlep)KaHUE Kypca OCBOEHO TOJHOCTBIO, 0e3 Mpo0esoB; UCUEPIBIBAIOIIE,
MOCNE0BATEIbHO, YE€TKO M JIOTMYECKH CTPOMHO H3jaraeT marepuan,
CBOOOJHO CIpaBisSIeTCs C 33JadaMH, BONPOCAaMH W APYTUMHU BHUAAMHU
MPUMEHEHUA 3HAHUW; UCTIOJIb3YET B OTBETE JONOJHUTEIbHBIA MAaTEPHUAIT BCE
NpEeAyCMOTPEHHBIE MPOrpaMMOM 3aJaHUsl BBIIOJHEHBI, KayecTBO MX
BBITIOTHEHHUST OIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMalbHOMY;
AHAIIM3UPYET MOIYUEHHBIE PE3YJIbTAThl; NPOSABIISIET CAMOCTOATENIBHOCTD IPU
BBITIOJTHEHHUH 3aJaHUI

74 - 86

Xopo1o
(3auTeHO)

OLeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC TPAKTUIECKHE
KOMIIETEHIINKM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoii oOy4deHus] y4deOHbIEe 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIOEHT TBEpAO 3HAET Marepua,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JONYyCKas CYHIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIIETBOPUTEIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHUH BBITIONIHEHO, HO B HUX UMEIOTCS OLIMOKH, TIPH OTBETE
Ha MOCTaBJCHHBIA BOIPOC CTYJEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
II0CJIEI0BATEIBHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIA.

Onenka

«BaYTCHO»

CTYACHTY, €CJIM OTBETHI

TeMaM JIMCIUAILIMHBI
H3JIOKEHEI,
HE3HAYUTEILHBIC HEI0YEThI
TaKkHe
CaMOCTOSTEIBHOTO

JIOTUYECKHA
CTyJICHTA,

OIINOKY U TIp

Kak
BBIBOJIA,

BBICTABIISIETCS
Ha BOMIPOCHI IO

MMOCJICIOBATEILHEI,

JOIYCKArOTCS
B OTBETE
OTCYTCTBHUE
peueBbie

Huxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHO)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HE
3HaeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuaina, JOIMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSIMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe paboThl, HEOOXOAMMBIE  MPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoii o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIIIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€CIIn

3a4TCHO»

CTYACHT

BBICTABJIACTCA
HC 3HACT

OCHOBHBIX TOHSTHU TEMBEI JUCITUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIHWEC BOIIPOCHI MPETIOaBaTCIIA.




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKuil HAalMOHAJILHBINA UCCIIEI0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HauMeHoBaHue)
[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)
Cemectp__ 6 (ounas), 7 (04HO-3a04HAas, 3a04HAas)

Bomnpocsl 111 NOATOTOBKH K IK3aMeHYy

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

. AKTHBHBIEC 9aCTHIBI B OPTAHUYECKOM CHHTE3E;

. OCHOBBI TEOPUH PEAKIIOHHON CIIOCOOHOCTH OPTraHNYECKUX COCIMHCHHH.

. IlpaBuia otOopa 371eMEeHTapHbIX CTalNi NP BBIIBIDKCHUHU THIIOTE3 O MEXAHM3ME PeaKkIni

. Teopwust peakuyii B ra3oBoi ¢ase

. Teopus peakuuii B KOHIEHCUPOBAaHHBIX Cpefax

. Tuns! peaknuii CBOOOJHBIX paiuKaIoB

. Peaknmm paankanos: pekoMOMHanus (coueTaHue), AMCTIPOIOPLHOHNPOBAaHNE, B-pacma, 3aMenIeHue, IPUCOeIn-
HEeHHE.

8. PanukanbHble 1 MOH-paiKajIbHbIC peakiyu. LlenHble pagukaibHbIe PeaKuu

9. TunmuHble HHUIHUATOPBI. OCHOBHBIC HHUIIMATOPHI: OPraHWYEeCKHE U HEOPraHWIEeCKHE TEPOKCHIBI, a30COCIUHEHNUS,
HHUTPO3aaHWIN/IBI, TPHA3EHBI, SJIEMETOOPTaHHIECKUE COSANHEHNS (B T.4. KApOOHMIIBI METAIJIOB), TNOCH3HIIBL.

10. 'eHepupoBaHKe paguKaioB IMyTeM (OTOIN3a, TEPMOIIH3a, PAANOIN3a, Pa3pPbIBOM JaOMIBHBIX CBI3EH, IpeaBapH-
TEJILHO BBEJCHHBIX B MAKPOMOJIEKYJIBI ITOJIMMEPOB, ITyTEM IIEPEHOCa IEKTPOHA OT METaIIA.

11. Peakuuu nprcoeJMHEHNS, 3aMEIIECHHS, SITUMHUHUPOBAHUS U IIEPETPYIIUPOBKH.

12. PeakumoHHast ciocOOHOCTB M CENIEKTUBHOCTD B PAJANKAIBHBIX PEaKIMAX

13. PagukanbHo-1ieTTHBIE TIpoLiecchl. IHrMONTOPbI, MHUINATOPHI ¥ IPOMOTOPHI HETTHBIX peaknuii. LlemHoit Mmexannsm
U €TO CTaIUH.

14. Kunetnuyeckue 3aKOHOMEPHOCTH HEPa3BETBIICHHBIX [ETTHBIX PEaKIHil.

15. Pa3BeTBICHHBIC IIETTHBIE PEAKIINH.

16. Peakuuu ¢ BEIPOXK/ICHHBIM pa3BETBICHUEM

17. Hay4Hble OCHOBBI paJMKalbHO-LEIHBIX MPOLECCOB XJIOPUPOBaHUS MapapuHOB, OJIEHUHOB M apOMaTHYECKHUX
coelnHeHUN. MexaHu3M U KUHETHKA peakliUi XJIOPUPOBAHMS, COCTAB IIPOJYKTOB U CEIEKTUBHOCTD IIPOLECCa.

18. Texnonoruu xkuaK0(pa3HOTO ¥ ra30(ha3HOro XJIOPUPOBAHUS.

19. Xumus 1 TEOpETHUECKOE OCHOBBI IPOLIECCOB OKUCIICHNMS. MeXaHU3M, KHHETHKa, KaTalli3, CEJIEKTUBHOCTB IIPOIIEC-
COB OKHCIICHUSI.

20. OxucieHne YrieBOAOPOJAOB B THApornepokcuabl. OCHOBHBIE HANpaBICHUS OKUCIUTENBHOW mepepaboTKu
napauHOB.

21. OcobenHOCTH ra30(h)a3HOTO OKUCICHUS HU3IIUX Mapad)uHOB.

22. MeTo/ibl MHULMMPOBAHUS PaANKAILHON HonnMepu3anuu. MHUIuaTopbl 1 ckopocTh MHUIMUpoBaHus. CTaguu u
KHHETHKa mporecca. CpaBHEHHE IIETTHBIX PeakIiii HU3KOMOJIEKYIISIPHBIX BEIIECTB M paJNKaIbHOMN MOJIMMEPHU3aIIH.

~NOoO Wn A WN P

Habop yTBEep)KIEHHBIX DK3aMCHALMOHHBIX ~ OWIETOB xpaHutcs Ha Kadenpe. Kaxmprid
9K3aMCHAIMOHHBIA OWJIET COMEPYKUT J[BA TEOPETHUYCCKHX BOMpOca MaKCHMaIbHOE KOJHMYECTBO OAlIoB,
KOTOPOE CTYAEHT MOXKET TOydInTh 3a 3k3aMeH -40, U3 HUX 3a OTBET Ha OJWH TeopeTnueckuii Bompoc — 20.
MuHUMaIBHOE KOJIUYECTBO 0aJIOB 3a dKk3aMeH — 0 .



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIhHOIO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.03.01 —XuMudeckas TEXHOJIOTHS
(k00 u HaumeHoBaHue)
[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)
Cemectp__6 (ouHas), 7 (04HO-3a04HAsI, 320YHAS)

Y4eOHbIM IIIAHOM MO HampaBieHuo noarotoBku 18.03.01 —Xwumuueckass TEXHOIOTHS IS
00y4aroIUXCs MPEAYCMOTPEHO MpoBeacHHE TabopaTopHbix 3ansaTuil mo aucimminae b1.B.J1B.03.01
b1.B./1B.03.02 PagnkanbHO-IIEHBIC MPOIECCHl U MHUITUATOPHI.

JlaboparopHble 3aHATHS 1O JAUCHMIUIMHE TMPOBOJATCS B CIEHUAIbHO 000pYJOBaHHBIX
naboparopusix ¢ NPUMEHEHHWEM HEOOXOAMMBIX CpEACTB OOy4YEeHHUs: JTabOpaTopHOTO OOOPYAOBAHHMS,
00pas3IoB Il HCCIIEOBAHNN, METOAMYECKUX MTOCOOHH.

Ilenb mpoBeacHUs 1abOPaTOPHBIX PabOT - MPAKTHYECKOE OCBOCHHE TEOPETUYECKHUX MOJIOKEHHI
JICKIIMOHHOTO Marepuaia, a Takke BbIpaOOTKa CTYJICHTAMHU OINPEICICHHBIX YMEHHH M HaBBIKOB
CaMOCTOATEIBHOTO SKCIIEPUMEHTHPOBAHHS.

KommiekT j1adopaTopHbIX padoT
no muctmmonae b1.B.J1B.03.02 PaankaiasHO-IIEITHBIE IPOIECCH] U MHUIIMATODEI

(HauMeHosaHue oucyunIuHbl)

JlaGopaTopHasn padora Ne 1
KATAJIMTUYECKOE PA3JIOKEHUE INTEPEKHMCH BOJOPOJA
Llenv pabompei: ONpEenENUTh CKOPOCTH PAa3JIOKEHHs NMEPEKUCH BOAOPOJA 3aJaHHOM KOHIEHTPAlMH B
MPUCYTCTBUU TOMOTEHHOTO M T€TEPOTeHHOT0 KaTalln3aTopa.
Kpamxas meopus

[IprmeneHune nepekrcy BOAOPOAA BO MHOTHX TEXHOJIOTHUECKUX MPOLECcax, MEAULIUHE U JPYTUX
o0JyacTsX OCHOBBIBaE€TCS Ha €€ OKHCIMTENbHBIX cBoiicTBax. HawOosiee xapakTepHbIM OISl TepeKkucu
BOJIOPOJIa DK30TEPMHUYECKHI pactiaj] B KUCIIOH cpejic MOXKET OBITh MPEACTaBICH YPaBHEHUEM:

H:0, = H:O+ %20, (1)
Pexe Tos1bKO 1O AEHCTBHEM HEKOTOPBIX CHIIBHBIX OKUCIUTENIEH IEPEKUCH BOJOPOa IPOSIBIISIET CBOMCTBA
BOCCTaHOBUTEJISI COTJIACHO YPAaBHEHHIO PEAKIINH:

H,0; = O, +2H (2)
OxucnutenbHas QyHKIUS Oojiee OTYETIMBO BBIPAXKEHAa Y IEPEKHCH BOAOpOJa B KHUCIOHW cpene,
BOCCTaHOBUTEJISI — B IIEJIOYHOM.

Pacnan mo cxeme (1) ua€r co 3HAYMTENLHON CKOPOCTBIO B MPHCYTCTBHH BEUIECTB, CIIOCOOHBIX
OKHCIISIThCS BBIACIISIIOIIMMCS KUCJIOPOJOM. Y CKOpSIIOIee JeHCTBIE Ha Pa3IoKEHUE MEPEKUCH BOAOPOIa
OKa3bIBAIOT TaKXKe TBEPJIbIE KATalIM3aTOpbl (CTEKJIO, MHOTHE METallbl, B YACTHOCTH IUIaTHHA, COJH U
OKHCIIBl METAJIIOB, YTOJIb | T.I1.). Ha TeueHne KaTauTHIeCKOW peakiK Pa3iioxKeHUs IEPEKUCH BOAOPO/Ia
BJIMAIOT COCTOSIHUE IOBEPXHOCTH Katanuzaropa, pH cpeapl u katanurndeckue sapl. CUIBHBIMY S1aMHU IPU
pa3oXKeHUH NIEPEeKUCH BoIopoaa Ha ratune seistotes: Cs, CoHsOH, 1o, P, CO, PH3, AsH3, NaxSO:s.

CortacHo cxeMe MpeJNI0KEHHOW HEMEIIKMM Y4eHbIM BHuiiaH10M, pa3nokeHne IepeKucH BOA0poIa
MPOTEKAET yepe3 CIASAYIOIUe MeIJIeHHbIE U OBICTPBIE CTaINU:

HOOH = 0;+ 2H (MemieHHO)
HOOH + 2H = 2H,0 (6sicTpO)
2H,0, = 2H,0 + O

CyMMapHasi CKOPOCTb PEaKIMU OIpenessieTcss NepBOW CTaaueld, U MO3TOMY peakius UAET IO
nepBoMy nopsaky. IIpennonaraercs, 4To cTagust aacopOUuu — JecopOLrU NPOUCXOIUT BecbMa OBICTPO U
He JIUMUTHPYeET Tpotiecc. CKOPOCTh Pas3NokKEeHUs MEPEKUCH BOJIOPO/Ia B 3HAUYUTEIBHON CTENIEHH 3aBUCUT



OT KOHIIEHTPALUK PAacTBOpPa. ITO 00YCIOBICHO KaTATUTHIECKIM JICHCTBHEM BOJBI.
Dkcnepumenmanvhas uacme

Peaxmuevi: nepexucy Bogopoaa 30%; kanuii MapraHUOBOKUCIBIN (TIEpMaHraHaTt); yroib Mapku bAY);
okuch menu (11)); okuch NUHKA; AUCTUIUIMPOBAHHAS BOAA.
IIpubopei: OropeTka raszoBas; KOJObI KOHMYECKHME, BMeCTUMOCThIO 100 cMm®, IMIMHAPEI MepHBIE,
BMECTUMOCTBIO 50 cM®, MHIIETKH TIpalyupoBaHHBIE, BMECTHMOCTBIO 1, 2, 5 m 10 cm®; cexynmomep;
TEPMOMETP CTEKJISIHHBIN J1a60paTopHbIii ¢ quanazonom usmeperus ot 0 °C o 100 °C, uena nenenms 1 °C.
IIposedenue sxcnepumenma.

1-as cepus ombiTOB. B paboTe n3MepsroT CKOPOCTh Pa3iIoKeHUS MEPEeKUCH BOAOPOJa 3aTaHHOM
KOHIIGHTPAIlMM B MPHUCYTCTBUH KaTaau3aTopoB. [y 9TOHM 1enu NpUMEHSIOT Ta30MEeTPHUYECKH crocoO,
KOTOpPBIM TIO3BOJISIET OIpPENEeNUTh C JOCTaTOYHOH TOYHOCTBIO CPENHIOID CKOPOCTh 32 KOPOTKHE
HPOMEKYTKH BPEMEHH H, TAKUM 00pa3oM, CTPOUTH KPUBBIC H3MEHEHHS CKOPOCTH PEAKIMH BO BPEMEHHU.

Pucynox 1 — YcTaHOBKa KaTaIUTUUECKOTO Pa3oKEHUS IEPEKUCH BOAOPOIa
1 — peakunoHHslii cocyn; 2 — oOpasel KaTanu3aTtopa; 3 — coCy/l [l pacTBOPAa NEPEKUCH; 4 — IPOXOIHOM KpaH; 5 — TPeXX010Boii kpaH; 6 — raoBas OropeTka;

7 — ypaBHHUTeIbHAs CKIIHKA; 8 — cOeIMHUTENbHAs TPYOKa; 9 — MarHUTHAs MeLIaJIKa

KonmaecTBO paznmoXuBIIeiics K JAHHOMY MOMEHTY IEPEKUCH BOIOPO/Ia OMPEEISIOT TI0 00beMy
BBIIETMBIIIErocs Kuciaopoaa. Cxema mpubopa st H3MEPEHHsI CKOPOCTH Pa3iIoKEHUs IIEPEKHCH BOIOPOIa
MIpPEICTABIICHA HA PUCYHKE 1.

ITepen HavamoMm ombITa BHEICYIICHHBIM PEAKIIMOHHBIN cocys 1, ¢ MOMEIIEHHOM B HETO HABECKOM
KaTajam3aTopa, U BOPOHKY 3 COCOUHSIOT B COOTBETCTBHU CO CXEMOW W MPOBEPSIIOT T€PMETHYHOCTH
CUCTeMBI. J{Js1 5TOr0 MPUBOIAT NABJICHUE BHYTPH CUCTEMBI K aTMOC(EepHOMY, YpaBHSB Ha MPOU3BOJIBLHON
BBICOTE JKHUAKOCTH B OIOpeTKe 6 W YpaBHUTEIBHOHM CKISIHKE 7, HECKOJBKO pa3 MOBOPAYMBAIOT KpaH 5,
MMOTHUMAIOT CKIITHKY 7, 9TOOBI 3aIIOJIHUTH OIOPETKY 3aTBOPHOM XKHUAKOCTHIO (BOJON) TOBEPXY, IMTOCIE YETO
COOOINAIOT OFOPETKY C PEAKTOPOM M OMYCKAIOT CKIISTHKY MPUOIN3UTENIHHO HAa YETBEPTh BHICOTHI OFOPETKH.
Ecnmu obecriedeHa JtoctaTodHas TePMETHYHOCTh, YCTAHOBUBIIMMCS YPOBEHb 3aTBOPHOW >KHIKOCTH B
OIOpeTKe He JIOJDKEH CMEMIAaThCs B TeUeHUE HeCKOJIBKIX MUHYT.

JUIs TIpUTOTOBJICHHS WCCIEyeMOrO pPacTBOpa OTMEPSIOT IMUIETKOW WM MHKPOOIOPETKOM
3aJlaHHbBIN TIpernoaBaTelieM 00beM NCXOAHOTo pacTBopa H2O» 1 pa30aBisAioT AUCTUILTUPOBAHHON BOJIOM,
nobassroT pactBop KMnOs B 3amaHHOM mpenonaBatesieM o00beME M 3aKpbIBAIOT Kpbilikoi. [loce
THIATETTbHO TEPEMENIMBAIOT W OTOMpAlOT [UIs aHaju3a TpajaydpoBaHHOW mumerkoir 10 wi
MPUTOTOBJIEHHOTO PaCcTBOPA.

[To Mepe MOHIKEHHS YpPOBHS JKUAKOCTH B OFOPETKE YPaBHHUTENBHYIO CKISTHKY OIMYCKAalOT TakK,
yTOOBI HAa TPOTSHKEHUH BCETO OMBITa Pa3HOCTh YPOBHEHW B OIOpPETKE W yPaBHUTEILHOW CKISHKE Oblia
MUHHUMAJIbHOM.

B moment BBoia KMnQOj4 BriTtowaem cekyHioMep. 3HaueHne 00beMa BBIISISIONIETr0cs: KHCIOoPoa
ClIelyeT PeruCTPUPOBATh MIOCTOSHHO BMECTe cO BpeMeHeM, HaunHas ¢ BBoga KMnOy B peaktop. B xone 1
ombITa AenaroT 15-20 3amepoB. OOBIT cilenyeT 3aKaHYMBaTh, KOT/Ia O0bEM BBICIHBIIETOCS KHCIOPOJa
cocraBut Oonee 70-75% ot obmiero o0bemMa, KOTOPHIH MOXKET BBIICIUTHCS MPU TIOJHOM PA3NIOKESHUU
MIEPEKUCH.

2-as_cepus ONBITOB. BTopas cepusi ONBITOB NpOJENBIBACTCS AHAIOTHYHO IIE€PBOM, BMECTO
TOMOTEHHOTO KaTaJn3aTopa MepMaHTaHaTa Kajlus B PEaKIMOHHYK) CMECh IOMEIACTCSl TeTepOTeHHbIN
KaTalm3aTop. B kauecTBe reTeporeHHOro Karainn3aTtopa npeiaraeTcsi IPOBECTH MPOBEPKY HAa aKTHBHOCTh
B PEaKL1H pa3iIoKeHUs MEPEKUCH BOI0poa TpEX 00pa3oB: yroyib Mapku BAY (kpucrasibl), OKUCh MeU
(1) (cTpyxka), OKHCh IUHKA (ITOPOILIOK).

3'5[ CEpus OIIBITOB. TpeTLSI CEpuAa OIIBITOB IPOBOAUTCA aHAJIOTMYHO HepBOfI, K TOMOT'€HHOMY
KaTaJln3aTopy IEepPMaHTaHATy KaJusl JIOOaBISIFOTCS TPOMOTOPHI, T.e. BEIECTBa KOTOpPHIE CIOCOOHBI
MIOBBICUTh MJIM MOHU3UTh aKTUBHOCTH KaTaJM3aTOpa Ha HECKOJIBKO MOPSAAKOB. B kauecTBe MpoMOTOPOB
KaTaJln3aTopa NpeasiaracTcsl MPOBECTH MPOBEPKY C JoOaBlieHHEM YKCycHOW KucnoTel oobeMamu (0,025;




0,05;0,1; 0,15; 0,2; 0,25 M) u ¢ gOOaBIEHHEM H3OMPONIIIOBOTO crirpTa oosemamu (0,2; 0,5; 1; 1,5; 2 mu).
Obpabomxa dKCnePUMEHMATbHBIX OAHHBIX

B nmamHOM pasgene mabopaTopHOM pabOTHl  CTYACHTY HEOOXOIUMO IO TOJIYYCHHBIM
JKCIICPUMCHTAIBHBIM JaHHBIM TPOM3BECTH PACYETBl W MOCTPOUTh TpadUK H3MEHEHHS CKOPOCTHU
pa3IoXKeHHS MEPEKICH BOJOPOIa BO BpEMEHH.

J1g Kax /101 ceprH OTIBITOB MOCTPOUTH TpadK 3aBUCUMOCTH BBIJIEIIMBIIET0OCS 00beMa KHCIopoaa
OT BpeMeH (PUCYHOK 2).

Jia xaxxoit KpuBo# rpadudecku HaiTh 3((HEKTUBHYIO CKOPOCTh PEAKIINH, TPOBEIS KacaTeIbHYTO
K KHHETHYECKOH KpUBOH (prCYHOK 3); 3(ppeKTHBHASI CKOPOCTH pEeaKIMH B TaHHBII MOMEHT BPEMEHHU paBHA
10 a0COTIOTHOM BEJIMYMHE TAHTCHCY yTiia HAaKJIOHA KacaTelbHou (3):
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Pucynok 2 — I'paduk 3aBHCHMOCTH BBIJICIMBIIECTOCS 00beMa KUciopoaa (Mi1) OT BpeMeHH (MHH)
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Pucynok 3 — I'padyik 3aBUCUMOCTH KOHIIEHTPAIIMU OT BpEMEHH IS onpeesieHus 3pPexTHBHON
CKOPOCTH PeaKLUnu
Ha¥liTi KOHIIEHTpAIMIO TIEPEKUCH BOJIOPO/Ia B IPUTOTOBJICHHOM PACTBOPE M0 clieaytoliei Gopmyiie (4):

_ "Hopg*pH, 0. (4)

CH= 0,
[Moctponts rpadmK 3aBHCUMOCTH CKOPOCTH Pa3IOKEHHs TEPEKHCH BOAOPOJAA OT KOHIEHTPALWH IS
oTpeeNeHHs OpAIKa PeakIny.
Cmamucmuueckas 06pabomka pe3ynbmamos dKCnepumMeHma
B nannom paszzene nabopatopHoi pabOThI CTYAEHTY HEOOXOIUMO IO HOJTY4YE€HHBIM 3KCIIEPUMEHTAIbHBIM
JIAHHBIM TIPOM3BECTH CTATHYECKYIO 00pabOTKY pe3ybTaTOB IKCIIEPUMEHTA.
PaccuuTath cpenHeapudmMeTHuecKoe 3HaU€HUE PE3YJIbTATOB SKCIIEPUMEHTA!

Mg 0,

—= Ln:“:.- lfi

=

rae N — YUCII0 HKCIEPUMEHTOB

Paccunrats oTKIIOHEHHE OT cpeaHero 3uavenus (Ci - C)
Paccuurath KBaapaT OTKJIOHEHHS OT cpeanero 3Hauenus (Ci- C)?

Paccuurarh cyMMy KBaJ[paToB OTKIOHEHHUS OT cpenHero 3Hauenus: % C; — € )2

Paccunrath CTaHAAPTHOC OTKJIOHCHUC CAUHUYHOI'O pE3yJibTaTa OT cpe)lHeapHQ)MeTqucxoro 3HAYCHMUA:

_ |=ce —T3F
e ,‘! Frrz — A7)
. . C=CxSz+t,,
Paccuurarts JOBECPUTECIIbHBIM HHTCPBAJI ONIPEACTIAEMON BEJINYNHBI: =

rae t, ,, - koadunuent CreroneHTa. Ero 3HaueHue HaxoAaT U3 TaOIMLBI 2, 331aBasCh J1OBEPUTEIbHON

BEPOSITHOCTHIO P.
Tabnuua 2 — 3nayenus koddduuuenta CtprojeHra t,, ,,
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P n=2 | n=3 | n=4 |n=5|n=6|n=7|n=8|n=9 | n=10

090631(292|235(213|201157|189|183 1,81

095|127 14,30|3,18 | 2,78 | 2,57 | 2,45 | 2,31 | 2,26 | 2,23

Bui16o0si. B mannom paznene mabopatopHoii pabOTHI CTyIEHTY HEOOXO0IUMO IEPEUNCITUTh OCHOBHBIE HTOTH
NpoJeTaHHON paboTEI.

1-oii moarpymiie CTyIEHTOB HEOOXOOMMO TOSICHUTb, KaKMM O0Opa3oM TOMOTEHHBIM KaTalu3aTop, B
YACTHOCTH MEPMaHraHaT Kallusi, BIUSET HA CKOPOCTh PA3JIOKCHHUS MEPEKUCH BOAOPOJIA.

2-0i TOArpyHne CTYACHTOB HEOOXOOUMO TOSCHHUTh, KaKOW W3 HCIOJB30BAHHBIX HMMH O0Opa3LoB
reTeporeHHOro Karanu3aTopa sBJseTcsl HanboJiee aKTUBHBIM B PEaKIIMU Pa3IoKeHUs! IEPEKUCH BOAOPOIa
1, KAKUM 00pa3oM CTPYKTypa U MOBEPXHOCTh KATATU3ATOPa OKA3bIBAIOT BIHSIHUAE HA IPOTEKAHUE PEAKITHH.
3-eif moAarpymmne CTYACHTOB HEOOXOIUMO IMOSICHUTH BIUSHHE MPOMOTOPOB (YKCYCHOW KHCIOTBI U
M30TPOIHUIIOBOTO CIIUPTA) Ha JeCTBUE TOMOTCHHOTO KaTalllu3aTopa.

JlaGopaTopHas paGoTa Ne 2
BIIMAHUE HHTUBEUTOPOB HA IIPOLJECC
OKUCJIEHUA OTHJIBEH30JIA
ens paboThI:
1. M3y4UTD BIMSHHUE PA3IMYHBIX MHIMOUTOPOB Ha MPOLECC OKUCICHUS dTHIOeH30I1a
2. IPOBECTU CPABHUTENIBHBIN aHAIM3 HHTMOUTOPOB MO BIMSHUIO Ha IPOLECC OKUCIICHUS STHIOSH30a.
Kparkas teopus.

LlenHoif mpoliecc OKUCICHHS BEAyT, UYEpenysich, alKWIbHBIE M IEPOKCIIBHBIC pagukaisl. [lostomy
OKHCJICHHE€ MOTYT TOPMO3HThH AKLENTOPHl KaK AJKWIBHBIX, TaK M INEPOKCHIBHBIX paJUKaloB. ABTOOKHCICHHE
pa3BHBaeTCs Kak LEMHAs Peakiys, aBTONHHIMIpOoBaHHas oOpasytomumcss ROOH. ITostomy aBTOOKHCIIEHNE MOKHO
3aTOPMO3HTB, pa3pyIias TUAPONEepPOKCH ] 03 ero pacnajaa Ha paAuKalbl. B COOTBETCTBUH CO CIIOKHBIM MEXaHU3MOM
OKHCJICHHS MHIMOUTOPHI 110 MEXaHN3MY UX JICHCTBHS MOXKHO Pa3JeINTh HA CICAYIOIINE ECTh IPYII:

1. Hneubumopul, obpwisarowue yenu no peakyuu ¢ NepoKCUIbHbIMU padukaramy. TakuMu MHTHOUTOPaMHU
SBIISIOTCSI ApOMAaTHYECKNE COSAMHEHHs co cpaBHUTENbHO cinabsiMu O- H u N- H - cBa3smu (deHomns, HadTOMHI,
apoMaTH4YeCKue aMUHbI, aMHUHO(EHONbI, AUaMHUHBI). Takoro THIA COEIMHEHHs 00JaJal0T BOCCTAHOBUTEIbHBIMU
CBOMCTBaMH U OBICTPO PEarupyroT ¢ MEPOKCHIBHBIMU PaAUKaJIaMH.

2. Uneubumopul, obpvleaiowue yenu no peaxyuu ¢ aIKUTbHoIMU padukaiamu. K HEM OTHOCSTCS
COEIMHEHUs], OBICTPO pearupyromune ¢ ATKWIBHBIME pPaJWKaIaMH: XHHOHBI, WMHUHOXUHOHBI, METHJICHXHHOHBI,
CTaOMJIbHBIE HHUTPOKCHIIBHBIC DAAMKAIBI, MOJIEKYJSIPHBIA HOJ. AJNKWIBHBIE DPAAUMKaIbl OBICTPO pPEarupyroT c
KucioponoM . [Tostomy Takoro Tna UHTHOUTOPH! 3((HEKTUBHBI B YCIOBHSIX, KOT/Ia KOHIIEHTPAIHs PaCTBOPEHHOTO
KHCJIOPO/Ia B OKHCIISIEMOM BEIIECTBE HU3KAS.

3. Uneubumopul, paspywaiowue 2uoponepokcudvl. K Takoro THia COeJUHEHHMSM OTHOCSTCS BELIECTBA,
OBICTPO pearupyroe ¢ THAPOIEPOKCHAaMU 0e3 00pa3oBaHUS CBOOOIHBIX PATUKAIOB: CyIbGOuAbl, (GOoCOUTHI,
apCeHUTHI U T. [I., a Takke TnodocdaTsl 1 KapOaMaThl METAJUIOB, Pa3HOOOPa3Hble KOMIUIEKCH METaJUIOB. Peakuus ¢
THAPONEPOKCUIOM MOXET MPOTEKATh CTEXHOMETPHYECKH (CynbGuabl, GOCHUTH) M KATAIUTHYECKH (KOMILICKCHI
METaJJIOB).

4. Uneubumopwst - oezaxmugamopvl memannog. CoeIVHEHUS METAUIOB MEPEeMEHHON BaleHTHOCTH
pa3pylialT THAPONEPOKCHIBI C O0pa3oBaHWEM CBOOOJHBIX pAJMKAIOB, YTO YCKOpSET OKHUCIeHue. Takoe
KaTaJIn3MPOBAaHHOE OKUCIICHHE yIaeTCs 3aMeUINTh, BBOIS KOMIUIEKCO00pa30BaTeb, KOTOPHIH 00pa3yeT ¢ MeTamioM
KOMIUIEKC, HEAKTHBHBIN 110 OTHOIIECHHIO K THAPOIEPOKCHIY. B KauecTBe Takoro THIla HH'MOMTOPOB MCTIONB3YIOTCS
JIMaMHHBI, THAPOKCUKHUCIOTH U U pyrue OnyHKIMOHAIbHBIE COSMHEHNs, 00pa3ylolye ¢ MeTallaMi IIPOYHbIE
KOMILJIEKCHI.

5. Uneubumoper mmozokpamnozo Oevicmeusi. Ilpu OKUCICHUM HEKOTOPBIX KJACCOB BEIIECTB (CHHPTHI,
anuQaTHuecKue aMuHbl) 00pa3yloTcs NEPOKCHIIBHBIE PaguKajibl , OONajarollfe Kak OKHUCIUTENBHBIM, TaK M
BOCCTaHOBUTEJBHBIM JIEHCTBHEM. B Takux cucremax psij MHIMOMTOPOB , OOpBIBast €M, CHOBA PETeHEPUPYIOTCS B
aKkTax oOpbhIBa LIEMHU: MPOUCXOIUT KATAUTUTHIECKHI 0OpBIB 1erneil. Unciio 0OphIBOB Iieniel 3aBUCUT OT COOTHOIIEHHS
CKOPOCTEH peakiuii pereHepaluu HHTUOWTOpa U ero OOpaTUMOTro pacxoJoBaHUS. MHOTOKpATHBINA OOpBIB IieTei
HaOromaeTcst B psAe cilydaeB W B HoiuMepax. MHrubutopaMu MHOTOKPAaTHOTO OOpBIBA Iemed SIBIISIOTCS
apoMaTHYEeCKHe aMHUHBI, HITPOKCHIIbHBIE PAHKAIIBI, COSAMHEHHS METAJUIOB IIEPEMEHHON BaIEHTHOCTH.
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6. HUneubumopvl _xombunuposannozo Oeiicmeus. HeKOTOpble COEAMHEHUS TOPMO3AT OKHCIICHHUE,
OHOBPEMEHHO BCTYMasi B HECKOIBKO peaknuid. Harpumep, OHM pearupyroT U ¢ alKUIbHBIMH, U C IEPOKCUIBHBIMH
pamukamaMu (aHTpaleH, METWICHXWHOH), pa3pylIaloT THIPONEPOKCHIBI M OOpBIBAIOT IENMH IO PEAKIUH C
RO (kapbamatsl u THodocdarsl mMeTamtoB). Takne COCTUMHEHHS SBISIOTCS MHTHOUTOpaMH KOMOMHHPOBAHHOTO
JeicTBUs. B mapamuienpHbple peakMM MOKET BCTyNaThb OJHAa M Ta e rpynna. Hampumep, ¢ IBOHHOW CBSI3bIO
METWICHXHHOHA pearupyeT ¥ R* u ROz . YacTto B Monekyie UMEIOTCs ABE MIH Oonee (pyHKIMOHAIBHBIX TPYIIIH,
KaXJas M3 KOTOPBIX BCTYHMaeT B COOTBETCTBYIOLIYIO peakuuio. Hanpumep, deHoncynpdun pearupyer c
THIPOIIEPOKCHUAOM CBOeH cynbuanoi rpymmoil u ¢ ROz cBoeit ¢enonpHON rpynmnoii. HakoHnen, B pa3Horo tuma
peakuiy MOTYT BCTYNaTh MCXOJTHBI MHTMOWTOP M MPOJYKTHI €ro npeBpauieHus. KoMOMHUPOBaHHBIM JeHCTBHEM
o0yaialoT yacto cMecu MHruOMTOpoB. Hampmmep, npu BBeIEHHHM B OKHCIISIOIIMIICS YIIIEBOAOpPOX (eHona H
cynbduia nepBelii TOPMO3UT, 0OpbIBast enu no peakuuu ¢ ROz, a BTOPOH CHIKaeT CKOPOCTh BBIPOXKIICHHOTO
pa3BeTBIICHMs Iienel, pa3pylias ruaponepokcu. Ecau aBa MHIHOUTOpa YCUIIMBAIOT TOpMO3silee ACHCTBUE APYT
JpyTa, TO MBI IMEEM JIEJIO C cuHepauzmom. ECIN uxX TopMo3siiee IeHCTBHE MPOCTO CyMMUpYeTcs (HarpuMep, IEpHOT
MHIYKIUH TIPH JEHCTBUM CMECH PaBEH CyMME IIEPHOJOB WHAYKIWH TIPH JICHCTBHM KaKIOTO W3 MHIMOWTOPOB
MOPO3HB), TO MBI UIMEEM €TI0 C UX d0OUMUBHbIM MOpMO3awum Oeticmeuem. Eciu TopMossiee IeHCTBHE CMECH
MCHBIIIE CYMMBI TOPMO3SAIINX BO3JICHCTBHH Ka)KAOTO U3 WHTHOWUTOPOB, TO MBI MMEEM IEIO C AHMASOHUSMOM
WHTUOUTOPOB.

ITpn aBTOOKHCIICHUN OPTaHUYIECKUX COCMHEHNHN TNIaBHBIM MCTOYHHUKOM CBOOOIHBIX PAJMKAJIOB SIBISIOTCS
oOpasyromuecst B peakiuu rugponepokcuapl. OTcioa Cleayer, YTo CKOPOCTh aBTOOKUCIICHUS! MOJKHO 3aMEIJIHTh,
€CJI CHU3UTh KOHIICHTPALMIO THAPONEPOKCHIA IyTeM ero paspyueHus. I[Ipu 3Tom cienyer UMeTh B BHUIY, YTO
BO3MOXKHBI /IBa NPUHIMIIHAIBHO pa3HbIX HampapieHus pacnaga ROOH: romonuTuueckuil M reTepoNuTHYECKUiL.
[TepBblit IPUBOAXT K 0Opa30BaHUIO CBOOOIHBIX PAIMKAIOB, H IOATOMY HHTCHCHU(HKAIMS TOMOJIUTHYECKOTO paciaia
TOJIBKO YCKOPHUT okucieHue. HaoGoport, rereponurtnueckoe npeBpamieHne ROOH B MonexysspHbIE NPOIYKTHI
(MoNeKyIApHBIH pacraa) CHU3UT KOHLEHTPAIMIO THAPONEPOKCHAA M COOTBETCTBEHHO CKOPOCTh €r0 pacmajga Ha
paIuKabl.

Ksasucmayuonapnwiii pesicum. IIpu 10CTaTOYHO BHICOKOH TEMITEpaType MWIIM B IPUCYTCTBHH Pa3pyIIAOIIETO
ROOH xkatanuzatopa THIPONEPOKCHI OBICTPO paclagaeTcs, U B CHCTEME yCTaHABJIMBACTCS KBAa3WCTAIIMOHAPHBIN
PEKMM OKHCIICHHUS 1O THAPOTIEPOKCHIY, KOTIa CKOPOCTh €T0 paciiajia CTAHOBUTCS PaBHOW CKOPOCTH 0Opa30BaHMS.
IIpn 3TOM KOHLEHTpAIHS THIPOIIEPOKCHIA B IIPOLIECCE OKHUCICHHS YBEIHMIMBACTCS, TAK KaK [0 MEPEe PacXOJ0BaHUS
MHTHOMTOpa TOPMOXKEHHE ocinadeBaeT U ckopocTh oOpasoBanusi ROOH napactaer. HeoOXomuMbeIM ycioBueM
KBa3UCTAI[MOHAPHOTO PEXUMa MHIMOMPOBAHHOTO OKHCIICHHS SIBJISETCS Clienyloliee HepaBeHCTBO: K.t>> 1, rae ke-
cymMmapHbid ko dunmeHt ckopoctu pacxonoanuss ROOH 1o BceM HampaBieHUsIM: paciiall Ha paJuKaiibl, pacraj
Ha MOJIEKYJISIpHbIE MPOXYKTHI, paclaj MoJ JeHCTBUEM CBOOOJHBIX pajuKaiioB. [lepexoa OT HecTallMOHAPHOTO K
KBa3UCTAI[MOHAPHOMY PEXHUMY CBsI3aH C MEPUOAOM HHIYKIUHM t , KOTOPBIA 3aBUCHT OT HHIMOMTOpa M €ro
KOHIIEHTpAIUH.

MexaHu3M BO3JCHCTBHS WHTHOMTOPOB Ha OKHCIEHHE OpPraHMYECKHX COCOMHEHHMH pasHOOOpaseH.
Wurundutops! obpeiBatoT 1enu no peaknusm ¢ ROz mmm ¢ R'. O6pazyromuecst U3 HUX pajyuKaibl HEaKTHBHBI WIIH
Y4YacTBYIOT B IpojoipkeHnH nenu 1o peaknusiv ¢ ROOH u RH; B psize ciryyaeB BO3HMKAIOT IIMKIMYECKUE PEaKINT
00peIBa neneid. THrnonTop MoXeT BOCCTaHABINBATh THAPONIEPOKCHUT HITH KaTaJIUTHUECKH €ro paspymaTs. [loatomy
NIPU BBEJICHUH B OKHCIJISIEMBIH yIJIEBOAOPOJ (WJIN JIpyroe COelMHEHHE) IBYX Win 0ojiee MHTHOUTOPOB BO3HHUKAIOT
caMble pa3HbIe MEXaHU3MBbl HX B3aHMHOTO TOPMO3SIIIETO JACHCTBUSL.

ITo cBoeMy BO3IEHCTBHIO Ha OKHMCIMTENIBHBIA MPOIECC BCE CIy4al TOPMOXKEHHUS CMECSIMH MHTHOUTOPOB
MOJKHO CBECTH K CIEIYIOUIMM TpeM: aJJIWTHBHOE JeiiCTBHE, KOTJIa TOPMO3dIlee NeHCTBHE CMECH PaBHO CyMMe
TOPMO3SIIIUX BO3ACHCTBUI KaXKAOTO U3 KOMIIOHEHTOB, dHMA20HU3M, KOT/Ia MHIHOUTOPHI MEIIAIOT APYr APYTy, U
cunepausM, KOrjia ielicTBre cMecH 00oJIbIle, 4eM CyMMa TOPMO3SIINX BO3EHCTBUI KOMIIOHEHTOB.

DKcrnepuMeHTaNbHAS YacTh.

PeaktuBpl: ciimpt 3THNOBEIA pekrtudukoBaHHb TexHHYeckuit (I'OCT 18300); stumbenzon (IOCT
38.01154-86); momuomen (I'OCT 14316-91); consnas kuciota ('OCT 3118-77); cynpdar rugposuna ([OCT 5841);
cepHas kuciota (FOCT 4204); N — permnanTpanmnoas xkuciora (TY 6-09-3592) rorost pactBoperuem 0,20 rp
npenapara B 100 cM3pacTBopa yriekucIoro HaTpus; aMMOHMI MeTaBaHazar (BaHaaueBokucisii meta) (TOCT 9336-
75); Boga nuctmwumpoBanHas ([OCT 6709); kucnota ykeycHas nensHas (IOCT 61); xamus tiomun (I'OCT 4232);
kpaxman pactBopumsblii ('OCT 10163); natpuii cepHOBaTHCTO — KUCHBIN (THOCYIB(AT Hatpus) S-Boauslid (IOCT
27068); matpuit xmopucteiit (xaopun Hatpust) (TOCT 4234); marauii xiaopuctsiit (xmopun maraus) (IOCT 4209);
kamus rugapokcus (COCT 24363); mertunossiii opamxkeBbii (TY 6-09-5169); 6pomkpe3osobiit 3eensiii (TY 6-09-
1409); metunossiii kpacusiid (TY 6-09-4070); u-rexcan (TY 6-09-3375), HHrHOUTOPBI (MOHOOKCHITPOIIMINPOBAHHBIN
aMUH, THOKCUTIPOTIMIIMPOBaHHbBIH aMuH, HoBaHTOKC, 6pPd, MOIHOKCUITPOITHIMPOBAHHBINA aMUH).

Ipubopsr: xonbbl koHmueckue, BMectuMocThio 100 cm® (TOCT 25336); HMAMHAPLI MEpPHEIE,
sMectumocThio 50 cm® (TOCT 1770); nuneTkyu rpagyupoBaHHble, BMecTUMOCTbIO 1, 2, 5 1 10 cm3 (TOCT 29227);
oroperka ('OCT 29251); Bechl nabopaTOpHBIE CHENMAIbHOIO Kiacca TOYHOCTH C HAWOOJBLIMM IIPEAEIoM
B3gemmBanus 200 r (FOCT 24104), mmurka snekrpuueckas (IOCT 14919); 6ans Bomsnas (TY 46-22-608);
cexyHnomep (I'OCT 8.423); nenmrenbnass Boponka ('OCT 25336); xamensnuna (IOCT 25336); tepmomerp
CTCKJISTHHBIN Ta00paTOPHBIN ¢ AHana3oHoOM u3MepeHus ot 0 9C 0 100 °C, nena aenenus 1 °C (FOCT 28498).
Tpucomogienue 6cnOMO2AmMenbHbIX PeAKMUBOs.
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IIpuroroBiieHrE pacTBOpA MOAMIa KaJrsl ¢ MAcCOBOM mojei 50%
3

(25,0i0,1) I Hoauaa Kaiusl pacTBOPSIIOT B 25 CM® CBEXKENPOKUISTYEHHON AUCTUIUIMPOBAHHOW BOIBI U

MOMEMIAIOT B CKISTHKY U3 TEMHOTO CTEKJa. PacTBOp ciieyeT IpUMEHATh CBEXKEIPUTOTOBICHHBIM.

IIpuroToBiieHre pacTBOPOB THOCYIb(haTa HaTpus ¢ koHnentpammeir C(NayS;03*5H,0)=0.05 mons/nm® u
0,01 mMonb/mm®

JIiisl IpUrOTOBJIEHMS PacTBOpa THOCYJIb(aTa Hatpus ¢ koHuenTpauueit C(NazS03*5H,0)=0.05 mons/mqm®)
METO/IOM pa30aBiieHus B MepHYI0 Konby BMecTuMocThio 100 cM® BHOCAT nunetkoit 50 cm® pacTBopa THOCYJIb(ATA
Hatpus ¢ MoisipHO# koHmeHTparmer C(NaxS;03*5H,0)=0.1 MOJIB/IIM®, TOJMBAIOT IO METKH TUCTHIUTUPOBAHHOM
BOJIOH U TIEPEMEILUBAIOT.

Jlyist IpUrOTOBJIEHHs. PacTBOpa THOCY Ib(ara Hatpus ¢ koHuentpanueii C(NazS;03*5H,0)=0.01 mons/mm®
B MepHyIo konby BmectuMocThio 100 ¢m® BHocaT mmetkoii 10 cm® pacTBopa THOCYNb(aTa HaTpUs C MOJNAPHON
xoHUeHTpanueit 0,1 Mosb/M3, TOMMBAIOT 10 METKH JMCTHIIMPOBAHHOI BOIOM M NIEPEMENINBAIOT.

[IpUTOTOBICHNE PACTBOPA THAPOKCHIA KAJIHs ¢ MOJSIpHO# koHuentpanueir C(KOH)=0.5 moiun/am> (28,0i

0,1) r ruApOKCHAA KU PACTBOPSIOT B BOJE M JOBOIAT 00BEM pacTBOpa AUCTUILIMPOBAHHOM Bofoi 10 1000 cm®.
Ilposedenue sxcnepumenma.

[To 3amanmro penogaBaTeNst B3BECUTh HEOOXOAUMYIO MacCy HHTHONTOpa Ha aHAJTHUTHYECKHUX Becax. [lamee
WHTUOUTOP PACTBOPUTH B 35 MJI STHIIOCH30JIa I CMECh IOMECTHUTD B PEaKTOP OKHCICHUS.

OTHIIOCH30JI OKUCIIIIOT Ha YCTAaHOBKE, CXeMa KOTOPOH NpHBEJCHAa HA PUCYHKE 6. YCTaHOBKAa COCTOWUT M3
KOMIIpEccopa CXaTroro Bo3myxa 1, peme-perymsropa 2, peakTopa 3, KOHTaKTHOTO TepMmomeTpa 4, oOpaTHOTO
XOJIOOWJILHUKA 5.

PeakTop u3rorosieH u3 repmoctoiikoro crekia (=30 MM, h=290 mm) u cnabxen ¢punstpom Illota
6 s 6apOoTaxa Bo3ayxa, IPOOOOTOOPHUKOM 7, JCKTPOCTIUPAJIBIO 8 Isl HATPeBa PEaKIIMOHHO MAaCCHI.

Onpedenenue codepiicanus 2UOPONepoKcudd SMuibeH30d.

OnpezneneHye  OpPraHUYECKHX  THJIPONEPOKCHIOB  OCHOBAHO HAa  PEaKUUH  OKHCICHHA  HMHU
HOAMCTOBOIOPOTHOM KUCIOTHI:

ROOH + 2Kl + 2CH3COOH — ROH + I, + 2CH3COOK + H20

B nBe koHuuecKkue K0JIOb eMKOCThIO 100 MJI KaK1asi C IPUTEPTHIMU MPOOKAMHU IOMEIIAIOT HABECKH
aHanuzupyemoi cmecu o 0,1-0,2 rp. B3pemnBanue NpoBOAAT Ha aHATMTHYECKUX Becax ¢ TouHocThio 0,0002 rp. K
HaBeCKaM MPWINBAIOT Mo 10 MII NeAsHOH YKCYyCHOM KUCIOTHI ¥ 10 2 Ma 50%-Tro BOJHOrO pacTBOpa HOAWAa Kalusl.
Conepxnmoe ko0 B30anTHIBAIOT U BEIICPKUBAIOT B TEMHOM MecTe B TedueHue 20 MUH. 3aTeM BBIICTUBIIHNICS Hox
tutpytoT 0,1 M BOmHBIM pacTBOpoM THOCyIb(ara HaTpus. llepen KOHIIOM THTPOBaHMS, KOTAA JKeJNTas OKpacka
pacTBOpa cTaHeT ocyiabeBaTh, MPMIIMBAIOT 110 2 MJI pacTBOpa Kpaxmasa U IpOoJJ0JDKaIOT THTPOBAHNE 10 UCUC3HOBEHUS
CUHEHN OKpaCKHU:

I + 2NaS,03 — NaxS;06 + 2Nal

[MapannensHo npoBoAAT TUTpoBaHue cMech 10 M NeAstHOW yKCyCHOM KHCIOTH U 2 mi 50%-ro
BOJIHOTO PacTBOpa Hoauaa Kaiausa 6e3 aHaIN3UPYEeMOro MPOTyKTa (XOJIOCTOMN OIIBIT).
Obpabomka dKCnepuUMeHManIbHbIX OAHHBIX.
B manHOM paszene 1abopaToOpHOil pabOThI CTYAECHTY HEOOXOIMUMO M0 MOJTYYECHHBIM 3KCIIEPUMEHTAIbHBIM
JIAaHHBIM TTPOU3BECTH PACUETHI COIEPIKAHUS MACCOBOMU JOIHM OPraHUYECKHUX THAPONEPOKCUIHBIX Tpymil (X, % Macc.)
1.PaccunTath MacCcOBYIO JOJIO OPraHUIECKHAX THIPONEPOKCHIHBIX Ty (X,%) 1o cienyromniei hopmyie:

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

) m = 1000

rae Vp, VX — 00beMbl pactBopa TI/IOCyIqu)aTa HaTpus, NMOMEAUINEe Ha THTPOBAHUE B paGO‘IeM M XOJIOCTOM OITbITax, COOTBETCTBEHHO, CM3;

C — MoJsipHasi KOHLIGHTPAIMs PAacTBOPA THOCY Ib(aTa HATPHUsI, MOJIB/ M3

K — nonpasounslit kodpHUIMEHT K KOHIEHTPALUH pacTBopa THocynbdaTa Hatpus; (K=1)

O — 5KBHUBAJIEHTHAs Macca MEPOKCUIHOTO COSANHEHNS, (69 — U1 THIAPONepOKCHIa STHIIOSH301a, 8 — ISt aKTHBHOTO KUCIIOPOJa), I'P/MOJIB;

m — Macca mpo0bl, B3siTast Ha aHanu3, rp. [Ipu orbope mpobbl Ha aHANH3 10 00BEMY, Macca mpobbl pasHa Vip * p, rae Vip — o6beM npodsl, cM3

U p — IIIOTHOCTH aHanu3upyemoit mpo6st mpu 20 0C, rp/cm3

2. TlocTpouts rpadvK 3aBHCHMOCTH BPEMEHH OT MACCOBOM JTOIM OPTaHUYIECKHX THAPOEPOKCHAHBIX Tpymil (Xr,%).
Cmamucmuueckas ob6pabomxa pe3ynomamosdIKCnepumenma.
B manHom pasnene mabopatopHoil pabOThl CTYAEHTY HEOOXOAUMO TO MOJIYYEHHBIM 3KCIIEPUMEHTAIbHBIM
JTAaHHBIM MIPOU3BECTH CTATHIECKYIO 00pabOTKy pe3ysIbTaTOB IKCIIEPHMEHTA.
1. PaccunTars cpenneapudmMeTrieckoe 3HaYCHNE PE3YJIbTATOB IKCIIEPUMEHTA:

TA€ N — YHUCII0 SKCIIEPUMEHTOB.
2. PaccuuTarh OTKIOHEHHE OT CPEIHET0 3HaYCHUS (X; - x )

3. Paccunrats KBapaT OTKIOHEHHUs OT CpeHEro 3HadeHus (X - X)?



4. PaccunTtath CyMMy KBaJpaTOB OTKJIOHEHHS OT CPETHETO 3HAUCHUS:

X(x, — %)
5. Paccuuratn CTaHAAPTHOC OTKIIOHCHUEC CAMHUYHOT'O PE3YyJIbTaTa OT Cpe)IHeapI/I(lJMeTI/ILIeCKOFO 3HAUCHMUS:

! —
2(x, —x)?

s = | i

x f
fr(n—1
REICREY

6. Paccuurarth [[OBepI/ITeJ'ILHHﬁ HUHTEpBaJI onpeaenﬁeMoﬁ BCJIIMYHHBI:
X=Xt S%t,,

e ru .11 - koaduument Croiofenta. Ero 3HaueHne HaxoaaT n3 TabIHIBI 2, 32/1aBasiCh JOBEPHTEIBHON BEPOSATHOCTBIO P.

Buigoovr. B nmanHOM paszgene nabopaTOpHOM pabOTHI CTYACHTY HEOOXOIMMO IEPEYUCIUTh OCHOBHBIC HTOTH
npojieianHol paboThl. [IpoBecTH CPaBHUTEIBHYIO XapaKTEPUCTHKY BIUSHUS Pa3IHYHBIX HHTHOUTOPOB Ha MPOIECC
okucneHus. [loka3ath U MOSCHUTDH BIMSHUAC PA3TUUHBIX 3aMECTUTEIICH B apOMAaTHYCCKOM aMUHE Ha HHTMOMPOBaHUC
PeaKIy OKHUCICHUS STIIIOCH307Ia.

JlaGopaTopHas pa6ora Ne 3
HWHTHUEUPOBAHUE PAJIUKAJIBHOH U MOHHOM PEAKIIHH
HA [IPUMEPE IHOJIMMEPU3ALIHU CTHPOJIA
Lenu pabomur:
1. U3YYUTH KHHETHKY PaIMKaIbHOW U MOHHON MOJIMMEPHU3AIK CTUPOIIA;
2. U3y4HTH BIUSHHUE PA3TMYHBIX AMHUHHBIX HHTHOMTOPOB Ha MPOIIECC MOJIMMEPU3AIN CTUPOIIA;
3. OOBSICHUTH OCHOBHBIE OCOOCHHOCTH PATUKATHHON ¥ MOHHOHN peakInii TOMMEPH3aIliH CTUPOIIA.
Kpamxas meopus

Crupon sBiseTcss OJHUM U3 BaXHEWIINX BCIIOMOIaTelIbHBIX MOHOMEPOB, IPUMEHSEMBIX B MpPO-
MBIIJICHHOCTH CHHTETHYECKOro Kayuyka. OH BXOOUT B COCTaB OyTaJWEH-CTHPOJBHBIX KaydyyKOB M
TE€PMO3JIACTOIUIACTOB, a TAKXKE HAXOAUT LIMPOKOE NMPHUMEHEHHE B IMPOMBILUICHHOCTH IIACTMACC U psizie
JIpyrux obnacteil MpoMbIIUIEHHOCTH. [IpOM3BOACTBO MONMKUCTHPOIIA METOJJOM TEPMHUUECKON MOJIMMepHU3a-
uu opranu3oBano U Ha OAO «HwmwkHexkamckHedTexum». Heo0OX0AMMO OTMETHUTh, YTO B HACTOSIIIUI
MOMEHT CTHPOJ M METOABI €ro MOJUMEPH3alUU H3ydeHbl HambOosiee MOJHO M CIyXKaT OCHOBOM s
MOJIETMPOBAHUS PsJia APYTHUX MPOLECCOB, BHIBEJCHUS KHHETHUECKUX 3aKOHOMEPHOCTEH U IPOEKTHpPOBa-
HUS peakTOPOB. DTO CBSI3aHO C IIPOCTOTOI MPOBEACHUS MTOJMMEPU3ALIMOHHBIX MTPOLIECCOB C €TO YUACTHEM,
CPaBHUTEIBHO HU3KUM YCIbHBIM TEIIOBBIM 3G (HEKTOM MOJTUMEPH3ALHUN U JOCTYIHOCTEIO MOHOMEDA.

PagukanbHas moauMepu3anusl Bceria NPOTEKaeT Mo HEMHOMY MeXaHu3My. DyHKIMH aKTUBHBIX
MPOMEXYTOYHBIX MPOAYKTOB MPU PaJUKAILHON MOJMMEPHU3alUK BBHITIOIHAIOT CBOOOTHBIE paaukaibl. K
YHCIy PaclpOCTPAHEHHBIX MOHOMEPOB, BCTYIAIOIIMX B PAIUKAJIbHYIO MOJMMEPU3ALUI0, OTHOCSTCS:
9TWIEH, BHUHWIXJIOPHJA, BHHWIALETAT, BHUHWINWACHXJIOPHI, TeTpadTOpITUICH, aKpHWIOHUTPUI,
METaKpHJIOHUTPUJII, METHIIAKPUIIAT, METUIIMETaKpUIIaT, CTUPOJ, OyTaaAueH, XJIOPOMpeH U Jp. PagukanbHas
TOJIMMEPH3aLUs OOBIYHO BKITIOYAET HECKOJIBKO XMMUYECKUX CTAIUi: HHUIMUPOBAHUE, POCT LIEMH, OOPHIB
LENH U nepefavy nenu. HenpeMeHHbBIMU CTaAusAMU SIBISIOTCS] HHULMUPOBAHNE U POCT LETIH.

Huuyuuposanue paouxanbHoli noaumepu3ayuyu COCTOMT B CO3JaHUU B PEAKLMOHHOW CHUCTEMeE
CBOOOJIHBIX paJIMKAIOB, CIIOCOOHBIX HA4aTh peaklHWOHHbIE Ienu. Hambonee pacnpocTpaHeHHBIH METO[
OCHOBaH Ha OCYIIECTBJICHHH B Cpele MOHOMEpa TEPMHYECKOTO TOMOJIMTHYECKOIO paciaia HEeCTOMKUX
BEIIECTB - MHUIMATOPOB. B KauecTBe MHUIIMATOPOB MIMPOKO WCIIOJIB3YIOT Pa3JIMuHbIC THUIIBI TIEPEKUCEH:
ANKHUITEpeKUcH (MIEPEKUCh TPeT-OyTHiIa), THAPOTNIEPEKUCH (THIPONIEPEKUCh KyMona), mep3dupsl (Tpet-
OyTunnepbeH30ar), anuinepeknucH (epekuch Oenzomnna) u ap. [lepekrucu npu HarpeBaHUH pacmagaloTCcs
CIIeIyFOIIUM 00pa3oM (Ha MpUMepe MePeKUcH OEH30mIIa):

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

WuannmaTopsl painKaibHOM MOMMMEpPU3AIMK O0OBIYHO HE OTIIMYAIOTCS CEJICKTUBHBIM JICHCTBHEM T10
OTHOLIEHHS K pasHBIM MOHOMEpaM, IO3TOMY BBIOOP WHHMIMATOPa dYalle BCEro OOYCIIOBIUBAETCS
TEMIIepaTypoi, PK KOTOPOH B Ka’KAOM KOHKPETHOM CITydae MOXKET OBITh JIOCTUTHYTA KeJlaeMasi CKOPOCTh
reHepupoBaHus cBOOOAHBIX panukainos. Tak, AUBH npumenstor mpu 50—70°C, nepekuch 6eH30MIa TPH
80—95°C, a mepekuch Tper-Oytmna npu 120—1400C. DHeprus akTUBaLIUKM MHULUHPOBAHHUS OOBIYHO
ONM3Ka K SHEPTUM CBSI3H, pa3phIBAIOLICHCS [IPH paciaje MHUIMATOPOB, U Koyebnercs B npenenax 105—
175 x/lx/monb. Pamukan, oOpasyroliuiics NMpH pachajge MOJICKYJIbl WHUIMATOPA, NPHUCOCIUHACTCS K
JIBOMHOM CBSI3M MOHOMEpPA Y HAUMHAET PEAKIIMOHHYIO EMb:

R*e + CH2 = CHX — R —CH; -C*HX
[MonuMepu3anuio NpH BBHICOKHX TEMIIEpaTypax MOXHO BBI3BaTh M 0€3 BBEICHHS B CHUCTEMY



CHELMAIBHBIX WHULIUATOPOB. B 3TOM ciydae oOpa3oBaHue paJuKaloB IPOMCXOIHUT, KakK IPaBUIIO,
BCJIEZICTBUE PA3JI0KEHUS HEOOIBIINX KOJIMYECTB NEPEKUCHBIX IPUMECEH, KOTOPbIE 4acTO 00pa3yoTCs IpU
B3aMMOJICHCTBUM MOHOMEpA C KHCIOpPOJIOM BO3JyXa, WM APYTHX CIydallHbIX npumeceid. Bo3moxHOCTh
TEPMHUYECKOTO CAMOMHUIIMMPOBAHMSI JOKAa3aHa TOJIBKO Ul OTPaHMYEHHOTO Kpyra MOHOMEPOB (CTHpOJa U
HEKOTOPBIX €r0 MPOU3BOIHBIX, METUIMETAKpWIaTa U psaa ap.).

HonHoli nonumepu3anueld Ha3pIBaeTCs IPOLECC CHHTE3a IOIMMEPOB, IIPU KOTOPOM aKTHUBHBIMU
LEHTPaMH, BO30YKIAIOIIMMY LEMHYIO PEaKIHIO, ABISIFOTCS HOHBI. MlOHHAs monmMepHu3anus NpoTeKaeT B
IPUCYTCTBUH KaTaau3aTopos. KaTamu3aTopsl HOHHOH MOJMMEPHU3alMi MOXKHO Pa3lesInTh HA TPH Kilacca:
1. coequHEHNS - TOHOPHI TPOTOHOB: KKcIOTH bperncrenaa (HF, HCl u np.) m oco6enHo kucioTsl JIstonca
(A1C13 + HCL BF; + HF u T.I[.);

2. COETMHEHHUS - IOHOPHI DJIEKTPOHOB;
3. kataim3aTopsl Lurnepa - Harra.

KaranuzaTopsl mepBoil rpynmbl Oka3pIBaroTcd Hed()(EKTUBHBIMH AJIS1 MHOTHX COEIMHEHUH C
ANEKTPOHOAKIEITOPHBIMU 3aMECTUTESIMH Y IBOWHOM CBSI3U (CTHUPOJ, O-BUHWINHUPPOJIHUIOH), HO OHU
OUYCHb AKTHBHBI [0 OTHOLICHUIO K TAKUM BELIECTBAM, KaK BHHMIOBBIE COEIMHEHUS C CONPSKCHHBIMHU
cemsimu -C=0 n -C=N. Karanmmzatopsl BTOpOH TPYIIIBI CHOCOOCTBYIOT MOJMMEPH3AIMN BHHUIOBBIX
COEJIMHEHUH C MOBBIILIEHHOM JIEKTPOHHOM IJIOTHOCTHIO Y 1BOMHOM cBs13u. Kartanuzarops! Llurnepa - Harra
00pa3yoT ¢ MOJEKyJOW MOHOMEpa KOOPAMHAIMOHHBIM KOoMIUIeKc. [loaTomMy cuwHTE3 MOTUMEPOB B
IPUCYTCTBUHU 3TUX KaTaJIN3aTOPOB HA3BIBAETCS] HOHHO-KOOPAMHALMOHHON TOJIMMEpHU3aLueH.

B 3aBucuMmocTH OT 3apsma oOpa3yrolierocss HOHa pa3iuyaroT KAaTHOHHYIO M aHHUOHHYIO
MOJIMMEPU3ALIHIO.

Karnonnas, unn kapOoHHMEBas, MOIMMEpHU3aNHs MPOTeKaeT ¢ 00pa3oBaHWEM HOHA KapOOHHS -
MOJIIPHOTO COEIAMHEHHS C TPEXBAJEHTHBIM aTOMOM YIJIEpOJa, HECYIIUM IOJOXKHUTEIbHBIN 3aps.
KartanuzaTopamu ciryxaT BelllecTBa, akTUBHBIE B peakumsax Opuaens - Kpadrca. Karanuzarop sensercs
AKLENTOPOM, a MOJTMMEPU3YIOILHUIICSI MOHOMED - TOHOPOM DJICKTPOHOB:

T
H* + CH2=F > CH3-(':+ W
CH, CH,

AHWOHHas, WM KapOaHWOHHAs, TMONMMEPH3AlHs MPOTEKaeT ¢ oOpa3oBaHWEM KapOaHHWOHA -
COCIMHEHHUs] C TPEXBAJICHTHBIM AaTOMOM YIJIEPOAd, HECYIIUM OTPHLATENbHBIM 3apsan. AHHUOHHAs
MOJIMMEPU3ALINS IPOTEKAET B IPUCYTCTBUN JOHOPOB 3JIEKTPOHOB - KaTaJIM3aTOPOB BTOPOTO Kilacca:

]
+ CH2=(|2H ! CH3-C|~-
CN CN

Honnas nonuMepu3anusi ycKOpsieTCsi B TPUCYTCTBUHM cokaranu3aTopoB. Ilpu katnoHHON
NOJMMEPH3ALUN COKATAIN3aTOPaMHU CIIY)KaT THAPOKCHICOAEP)KAIINE COCAMHEHHs (BOAA, CIUPTHL,
KHCJIOTHI); COKaTaJTM3aTOpaMHt MOJIMMEPU3AINY B IPUCYTCTBUHU AJIKMJIMETAIIIOB (KaTann3zaTtopoB Lluriepa
- Harra) sBnsitoTcs Xinopuasl MeTaJIOB IepeMeHHON BajieHTHOcTH, HanpuMep TiCls. CkopocTh HOHHOM
NOJMMEPHU3aLUI OUYEHb BEJIHKA.

OKcnepumenmanvHas wacmo
Peaxmusoi: 3THIIOEH301, CTHpOII, WHTUOUTOPBI (MOHOOKCHITPOIIHIIMPOBAHHBIT aMUH,
JIMOKCHUIIPOTTUIMPOBaHHbIN amuH, HoBaHTOKC, 6PPd, MOIHOKCHIIPOIMIMPOBAHHbIA aMHUH).
IIpuboper: xonbwl KOHUYECKHE, BMeCTUMOCTBIO 100, 50 cM3; HumHAPEI MepHBIE, BMECTUMOCTBIO 50 cM;
NIUNETKY TPaJyMPOBAHHBIE, BMECTUMOCTBIO 1, 2, 5 1 10 cM®; Bechl 1abopaTopHbIe CEMMAIBHOTO Kiacca
TOYHOCTH C HauOoJbIIMM TpenenoM B3pemmBaHus 200 T, CEKyHIOMEp; TEPMOMETP CTEKJISTHHBIHA
nabopatopHblii ¢ quanazonom uzmepenus ot 0 °C 1o 250 °C, nena nenenus 1 °C, nunaromerp, Tepmocrar,
HITATHB.

IIposedenue sxcnepumenma

[lo 3amanumro mpemnojaBatelisi B3BECUTh HEOOXOOUMYIO Maccy WHTMOMTOpa Ha aHAIUTHYECKHX
Becax. [IpurotoButh pacteop: 27 mut ctupona, 3 mi stuibensona, 0,0243 rp AUMeTHIOCSH3WIT TEPOKCH A
(C18H220), momydeHHBIN pacTBOpP XOPOIIO IepeMeniaTh, MT00aBUTh HaBeCKy WHTHOWTOpa. Harpertsb
TepmocTat 10 125-126°C, 3an0/HUTEL AUIATOMETP MPUTOTOBJIEHHBIM PACTBOPOM, JIUIATOMETP OMECTHTh
B HarpeThlii TEPMOCTAT.

CxeMa yCcTaHOBKHM TMOJMMEPH3alMU CTHPOJIA MPEJICTaBIeHa Ha PUCYHKE 8, KOTopas COCTOWT U3
TepMocraTa 1, Tepmomerpa 2, mtaTuBa C Jankoil 3,4 v 3aKpenIeHHOro AUIaToMeTpa 5.

[Nonnumepuzanusi BAHWIOBBIX MOHOMEPOB 10 C=C CBSI31 CONPOBOKIAECTCS YMEHBLIEHHEM 00beMa



(nmopsinka 20% ot obbema mMoHOMepa mpu 100% KOHBEpCHM) pEakIMOHHON CMeCH, 4TO 00YyCIOBJICHO

Pa3HOCTBIO B IUIOTHOCTAX MOHOMEpa M mnonumepa. IlosTomy, cieas 3a ycajkod MHOJUMEPU3YIOIIEHCs

CUCTEMBI B PEaKIIHOHHOM COCY/Ie (TUIIaATOMETPE) B XOJIE PEAKIIUU, MOKHO OMPEACTUTh CKOPOCTh PEAKIIHH.
Obpabomka 3KCnepuUMeHmMAIbHBIX OAHHBIX.

B nmamHOM pa3mene mabopaTopHOl pabOTHl CTYACHTY HEOOXOAWMO TI0 TIOJXYYCHHBIM
9KCIIEPUMEHTAIBHBIM TAHHBIM MOCTpouTh rpaduk 3aBucumoctd h=h() u mno yriay HakitoHa
COOTBETCTBYIOIIIEH MpsiMoi HaxoaaT 3Hadenne dh/dt, koTopoe mo3BosIeT paccunuTaTh CKOPOCTh PEAKIIUU
M0 YpaBHEHUIO:

10%«m«r?  dh
Vo= * — (Momb/11*c)

Vegp=M  dt
roe M — MOJIEKYJIsipHas Macca MOHOMEpa, V— HavaJbHBIH 00beM peaxuuouﬂoﬁ Macchl B MIJI IIpU TEMIIEpaType T, r— paauyc nujiaToMeTpa B CM, 5M — Iapamerp,
CBSI3aHHBIN C KOHIICHTPALKEH MOHOMEpa IIPH OJIMMEPH3aliiy U PAaBHBIH PA3HOCTH OOPATHBIX BEIMYHH INIOTHOCTEH MOHOMepa U moianMepa, T.e. dM = 1/ pM —1/ pII .

TIpu 700 C aas Cr pM=0.860 r/cm3, pas TIC pl1=1.046 r/cm3.

- TepmocTat
- Tepmonerp
- WA

- marma

- mnatoneTp
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Pucynok CxeMa yCTaHOBKH MOJIUMEPU3ALUU CTUPOIA

Cmamucmuueckas obpabomka pe3y1bmamog dKcnepumenma
B nmamHOM pasmene mabopaTopHOWl pabOTHl CTYACHTY HEOOXOIWMO TII0 TIOJXYYCHHBIM
9KCHEPUMEHTALHBIM JJAHHBIM MIPOU3BECTH CTATHYECKYIO 00pabOTKy pe3yabTaTOB AKCIIEPHUMEHTA.

L

1. Paccuurath cpegHeapu(pMeTHIECKOE 3HAYEHHE PE3yldbTAaTOB SKCIEPUMEHTA: U = == o i weno

OKCIIEPUMEHTOB.

2. PaccunTaTh OTKIIOHEHHE OT CpeHero 3HaueHus: (Vi -1 )
3. PaccumTarh KBapaT OTKJIOHEHHS OT CPEIHETO 3HaYeHusL: (vj - U)?

4. Paccuntarh CyMMy KBaJIpaTOB OTKJIOHEHHS OT CPETHETO 3HAUEHUS:
5. PaccunTarh CTaHAapTHOE OTKIOHEHHE €IMHIYHOTO Pe3yiibTaTa OT CpeAHeapu(pMETHICCKOTO 3HAUCHUS:

o _ 5
s X —v)°
5 |——

(L ™

N n{n—1)

6. PaccunTath 10BepUTENLHBIH HHTEPBAT ONIpeeNseMoit Benuaunbl: V=0 + 5; 7 * Lpn

e I',J“ - ko3 puument CroiozienTa. Ero 3HaueHne HaXoMsT U3 TaONHIBI 2, 32/1aBasiCh TOBEPUTEIILHON BEPOSTHOCTHIO P.

Buisoowi. B mannom pasjene 1abopaTopHOii pabOThI CTYIEHTY HEOOXO0IUMO MIEPEUNCITUTh OCHOBHBIC HTOTH
MpoJeTaHHON pabOTHI.

JlabopaTtopHasi pabora Ne 4
KATAJIMTUYECKHUM KPEKUHI"
Annapamypa, peaxmugpl U Mamepuabl
nabopaTopHasi yCTaHOBKA KaTaJIUTHYECKOTO KPEKUHTa (PUCYHOK 1);
UCCIIETyeMOE CBIPbhE;
karanuzatop (NaX-bKO);



Mpoays

FasoobpasHbie
NPOAYKTEI B
BLITSKHOM Wkad

Pucynok 1. Cxema 1abopaTOpHOH yCTaHOBKU KaTaJTUTHYECKOTO KPEKHHTa

IIpogedenue sxcnepumenma

[Iporecc kaTaqTUTHUECKOTO KPEKMHra IMPOBOJUTCS HA YCTAaHOBKE CO CTAallMOHAPHBIM CIIOEM
KaTajau3aTopa, B KA4eCTBE KOTOPOro ObLI MCIOJIb3yeTcs meouTHbId kKatann3arop NaX-BKO (HaceiHas
mwiotHocTh — 0,65 r/cM®, cpennuii quametp gacTun — 2-4,5 M, popma rpanyn SKcTpyaar). Temneparypa B
30HE peaknuu BapbrupoBaiack B mpeenax oT 400 go 550 °C, o0beMHast CKOPOCTH MOAAaYH CHIPhs — OT 1 10
549t

HcxomgHoe ceipbe mocie mojgaym W3 MepHo emkoctd E-1 B mpomexyrtounyto émkocth E-2,
cHaO)KEHHOW KpaHOM JUIA PETYIMPOBaHUS TMOJAYH CHIPhS, MOCTYIMAeT Ha MpPEABAPUTENBHBIN HarpeB U
ucnapenue B neuysb-nuponuzep I1-3. B neun ucxognoe ceippe HarpeBaetcs n10 300 °C, a 1isi MOBBIIIICHUS
CKOpOCTH TeIUIonepeaayn TpyOka mupoiu3epa mpeacTasiseT coboil neduermarop. M3 meun Harpetoe
CBIpBE TOfaeTcs B peakTop P-4, B KOTOpPOM C MOMOIIBIO 3IIEKTPOOOOTpEBATENs MOIACPKUBACTCS
HeoOXxoauMasi TeMreparypa npouecca. O6beM peaktopa coctapiser 100 cm®. Iapsl IPoayKTOB HOCHE
peakTopa MPOXOAAT TEIIO0OMEHHUK T-5 W MOCTyHarT B €MKOCTh-cemapaTop E-6, rie HakamiuBaeTcs
xuakas aza. 3 emxoctu-cenaparopa E-6 ra3oBas ¢aza momnagaeT B ra30BbI€ Yachl, C TOMOIIBI0 KOTOPBIX
MIPOUCXO/NT 3aMep WX KOJMUYECTBA, a 3aTeM cOpachkiBaeTcs yepe3 BeHTmisiTop H-7 B atMmocdepy.

8) Obpabomka pe3y1bmamos

XKunkue npoayKThl KPEKHHTa, TOJyYeHHbIE CMEIICHUEM JUCTUILISITA U3 IPUEMHHKA C TIPOJYKTOM
noasepraoT pasronke. Kpekunr-Oensun otOupator no 200 °C, 3areM, OTTOHSIOT NPOMEXYTOUHYIO
¢pakiuro 200 - 350 °C, KOTOpyO Ha TPOMBIIUICHHONW YCTAHOBKE HAIIPABJISIOT B IIEUb TYOOKOT0 KPEKUHTa.
ATMOChepHyI0 pa3roHKy BenyT mpuMepHo no 250 °C B mapax, mociie 3TOro KojOy OXJaxAaloT H
JATBHEUTITYIO Pa3roHKy BEAyT B BakyyMe. Takum o0pa3oM, MaTepuabHbIN OamaHc pa3rOHKHU JaeT BBIXOJ
OeH3MHa, MPOMEXYTOUHON (pakimu W ocTaTka. [lomydeHHBIe BBIXOABI TEPECUMTHIBAIOT HAa 3arpysk.
OO0 MaTepralibHBIN OajlaHC OIbITA MPEACTABJICH B TabuIle 3.

Tabnmuna 1 — O6muit MmaTepuanbHBIN OaTaHc

Brixong

r | % (macc.)
(035 7) 100
BCOTO. .. 100

Bssto

Ber3uH 10 200 OC . ..o,
®paxuusg 200 —350°C. ...,

| 1) o JO SR 100




JlabopaTopHasi pa6ora Ne 5

JIATEKCHAS ITOJIMMEPU3ALINA METUJIMETAKPUIIATA
Henau padoTbI:
1. CuHTE3UpOBaTh MOJIMMETHIMETAKPIIIAT METOIOM JIATCKCHOW TOTMMEPHU3aIUH.
2. OnpenenuTh BBIXO/T oyiuMepa (B % Macc. 0T HCXOJHOTO MOHOMEpA).
3. O1eHUTh PaCTBOPUMOCTD MOJIUMEPA B TPEX PA3IUUHBIX PACTBOPUTEIISAX.
4. OnpeneauTs TePMOCTAOMITEHOCTD MTOJTUMEDPA.
5. UnentudunmpoBath IPOIYKT NCMOIUMEPU3AIINH.

IIpudopsr:
- IMTaTUB J1abOPATOPHBINA — 2 TIIT;
- KpYIJI0JJOHHAs TpEXTopias konba BMecTuMocThio 500,00 cm® — 1 mr;
- KPYIJIOZIOHHAs Byropias Koynoa BMecTuMocThio 100,00 cm® — 1 mr;
- OOpaTHBIA XONOAWIBHUK - | HIT;
- MEXaHWYeCKas MeIlajika C MOTOpOM — | 1iT;
- KarenbHOH BOPOHKOM — 1 miT;
- BOJISIHOM TepmocTat — 1 1iT;
- TepMomMeTp co mkanoi Ha 100 °C — 1 it
- mapooOpa3zoBareis — 1 mT;
- KoJIOOHarpeBaTelb (MM IEKTPOIUIUTKA) — 1 1IT;
- BopoHKa broxHepa — 1 wr;
- xonba bynzena — 1 wr;
- MUKpOIHIIETKA — | 1T
- KOHUYECKas TEPMOCTOlKas Konba BMecTuMocThio 500,00 cm?;
- AHAJIMTUYECKUE BECHI;
- npo6upka BMecTuMOcThI0 10,00 cm® — 6 1m;
- kotba Bropma — 1 mmts;;
- xonoauiabHuK JInbuxa — 1 mrT;
- pedpakToOMeTp.

PeakTusBbl:
- CBeXKeNeperHanuelii MeTunMeTakpmiar (MMA);
- epcybhaT aMMOHHS WM KaJlus;
- IUCTUJIJIMPOBAaHHAaA BOJA,
- KOHIICHTPUPOBAHHAS COJISTHAsI KUCIIOTa;
- METHJICHXJIOPHUI;
- x10pohopM;
- YETBIPEXXJIOPUCTHIN YIVIEPOL;
- AIleTOH;
- H-2€KCaH;
- H-TEIITaH,;
- IETPOJICHHBIH dPUp.

Buvinonnenue sxcnepumenma
PaboTy pekoMeHIyeTCs BBIIOIHATD B CIIEAYIOILEH ITOCIIEI0BATEIIbHOCTH:

Iar 1. HaBecky muHunmaropa (mepcyibdaTa aMMOHHMS WM Kayusl) Maccod M r (peuenrtypa
PEAKIMOHHBIX CMeCeil NpuBeieHa B Ta0l. A) pacTBOPSIOT B 00beME V CM® JMCTHIUIMPOBAHHON BOIBI B
peakTope, COSIUHSIOT €r0 ¢ 00paTHBIM XOJIOIMIFHUKOM, MEXaHUIECKOW MEITAIKON, KarleIbHOW BOPOHKOM
Y TIOMEIIAIOT B BOJASIHON TepMocTart, HarpeTbiit o 80 °C. CxeMma 1abopaTOpHOH yCTaHOBKH NPUBEACHA HA
puc. 4.

Tadauma A
3arpy3ku HCXOJIHBIX KOMIIOHEHTOB CHHTE3a JIATEKCHOr0 MOJIUMEeTHIMETAKPIWIaTa

e Ilepcyabgar MeTuiamMeTakpuiaT Boaa

n/n

AMMOHHS | Kauusi
HaBecka M, r

HaBecka M, r | o6bem V, cm® o0beM V, cm®



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

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

1- snexTprdeckas IINTKa, 2 - BOJASHOW TEPMOCTAT, 3 - peakTop (TpEXropiasi KpyriaoJAoHHas Koiba), 4
- 00paTHBIN XOJIOUIBHUK, 5 - TUIPO3aTBOP, 6 - MEIIaNKa, 7 - 3JIEKTPOMOTOP, 8 - TabopaTopHsIii TepMoMeTp, 9
- KarenbHast BOpoHka, 10 - KoHTakTHbIN TepMomeTp, 11- mratus, 12 - pene, 13 - natp.
Puc. 4. Cxema mabopaTopHOI YCTAaHOBKH CHHTE3a JIATEKCHOTO MOTUMETHIMETAKpUIIaTa

Illar 2. B xanensHyr BOPOHKY HaaumBaioT M T (V ¢cM®) MeTHiIMeTakpuiiata W, COXpaHssi TEMIIEPATYPY
peakiuu 80 °C, mo0aBisAIOT MO KamuisiM MeTwiMeTakpuiar B Tedenue 30 muH. ComepxuMoe peakTopa
SHEPTUYHO MEPEMEIINBAIOT MEIIAJIKOM.

Ilar 3. Yepe3 4 4 oT Havaja CHHTE3a PEAKIIMOHHYIO MAacCy, HAlIOMUHAIONIYI0 MOJIOKO, MEPENTUBAIOT B
KOHHMYECKYIO KOJIOY BMECTUMOCTBIO 500 cM® M OCTABJISIOT 10T POOKOM J10 CIIEMYIOMIETO 3aHSTHS.

Ilar 4. /lanee B k0on0Oy MPOMYCKAIOT Map U3 MapoodpasoBaTess ¢ IeNbl0 KOoarysiud moaumepa (mpu
HEOOXOIUMOCTH 1006aBisioT OT 1 10 2 cM® KOHIIEHTPUPOBAHHOHN COJISTHON KUCIIOTHI).

Ilar 5. Ocanok nonuMepa OTGUIBTPOBBIBAIOT HA BOpOHKe BroxHepa, coennHeHHOM ¢ K0j100# byH3eHa u
BaKyyMHBIM HAacOCOM, TIPOMBIBAIOT [0 OTPHIATENBHON pEaKIWh Ha XJIOPHI-HUOH, BBICYIIMBAIOT B
CymmibHOM MiKady npu temnepartype He Boire 80 °C (MM OCTaBIISIOT HA BO3IyXE B BHITSHKHOM mIKady
MIpY KOMHATHOM TeMIlepaType A0 CIEAYIONIEro 3aHsATHA) 1 B3BEIINBAIOT HA aHATUTHYECKUX BEcax.

Onpedenenue pacmeopumocmu

Ilar 6. B 6 cyxux mpoOHpOK MOMEIIAI0T HABECKH XOPOIIO M3MellbueHHOoro nonmumepa maccoit 0,10 r,
B3BEIICHHBIE HA aHAIMTUYECKUX Becax, W pactBopstoT B 3,00 cm® mcnbiTyeMoro pacteopurens (o 2
oTpeiesIeHUs J1s1 KaXKIOT0).
Hlar 7. 3 MEKpOOIOPETKH TIO KaIUIM MPUIHBAIOT K KaXJIOMY PACTBOPY OCAJUTENh MPU TOCTOSHHOM
NepeMEIIMBaHNY JI0 TIOSABJICHUS HENCUE3aIOIeld MyTH.

O6vém (8 cm®) ocaoumens, npuxooswuiics na 1,00 cm® e3amozo pacmeopumens, aensemcs
KOJIUYECBEHHOU XapaKMePUCMUKOU pacmeopumMoCcmu HOIUMepa 8 OaHHOM PACmeopumere.

[lepeyeHb  BO3MOKHBIX  PACTBOPHUTENEH W  COOTBETCTBYIOIIUX WM  OCQAUTENeH  Juis
NOJMMETHIIMETaKpHiIaTa npuBeieH B Tab. b.



Taoauna b
PacTBopuTe 1M M OCaAMTEH /ISl MOJTUMETHJIMETAKPHIATa

Ne i/t PacTBopuresn Ocaaureianb Ocaaurenanb
1 aleTOH BOJIA BOJIa
2 METHUJIEHXJIOPHU] H-T €KCaH TIeTPOJICHHBIN dhup
3 xsopodopm H-T €KCaH TIeTPOJICHHBIN dhup
4 YETBIPEXXJIOPUCTHIN YTIepOa H-T eKCaH MIETPOJICHHBIH YPUp
5 areToH H-T eKCaH H-TeNTaH

Henonumepuzayus nonumepa
Hlar 8. [l onpeneneHusi TEPMOCTAOUILHOCTH TMOIMMEPa HaBeCKy ero maccoit 7,00 r moMeniarT
B k0J0y Bropiia, coequHEHHYIO ¢ X0JIOAUIbHUKOM JINOMXa ¥ KPYTJIOIOHHBIM CTEKIJITHHBIM MPUEMHHUKOM,
UMEIOIUM CBsI3b ¢ aTMoc(hepoil, U HarpeBarOT Ha JJEKTPOIUIUTKE IO PA3JIOKEHUS U BBIICICHUS MapoB,
KOTOpPBIC, KOHJICHCUPYSICh B XOJIOIUIBHHUKE, COOMPAIOTCS B puéMHKKE. Cxema 1abopaTopHOH YCTaHOBKU
JISTIOJTUMEPHU3alliy TTOTMMETHIIMETaKpHUIIaTa MPUBE/ICHA Ha PHC. 5.
IIpooykmul pasnoocenus udenmuguyupyiom no xoagduyuenmy pegpaxyuu, cpasHugas ez2o ¢
BENIUYUHOL, USMEPEHHOL 8 MEX Jce YCI08USX OJisl UCXOOHO20 MOHOMEPA, U NPUBEOEHHOU 8 Tumepamype Oisl
MeMmuIMemaxKpuilama.

1- snekrporunTKa, 2 - AByrop:;as KpyriogonHas konba (mmud Ne 29), 3 - npobku (Ne 29 u 14,5),
4 - macanka Bropma c¢ mednermatopom, 5 - xomogunbHUK JInOnxa, 6 - amnoHk, 7 - KpYTJIOJOHHBIH
CTCKJISIHHBIN TPUEMHUK, 8 - mTaTuB, 9 — 371€KTpOCETh
Puc. 5. Cxema yCcTaHOBKH JETIOIMMEPHU3ALNN TTOJIMMETUIMETaKpUIaTa

JladopaTopHas padora Ne 6
TTOJIMMEPU3ALINA METUJIOBOI'O DONPA METAKPUJIOBOM KUCJIOTHI
Henu padoTsi:
1. BBISIBUTB CYIIHOCTH PEaKIUil MOTUMEPHU3AIIHH.
2. Hammucarts YpaBHCHUC pPCAKUH MNOJUMECpU3alluil MCETUIIOBOI'O S(I)I/Ipa MeTaKpHHOBOﬁ KHCJIOTBI B
MNOJIUMCTUIMETAKPWIIAT B IIPUCYTCTBUHN PA3JIMYHBIX HHUIIUATOPOB.
3. Onpenenuts HanboIee IPPEKTUBHBIA HHUIIHATOP MPOIecca MOIMMEPHU3AIHA METHIMETAKPHIIATa.

JKcnepUMeHTAIBHAS YacTh
IIpuGopsl: TepMOCTaT, 5 CTEKISHHBIX IPOOMPOK, 5 pPE3UHOBBIX INPOOOK, CHAOKEHHBIX BO3MYIIHBIMU
XOJIOAUJIbHUKAMU.
PeakTuBbI:

HaszBanue u XAPAKTEPUCTUKA COCTUHCHUSA (I)opMy.na COCAMHCHUSA

MerunoBblii 3Mp MeTAKPUIOBOH KHCJIOTHI  (METHIMETaKpWIaT) —

OecrBeTHAs! JKHIKOCTh C MPHATHBIM 3(HPHBIM 3aIlaxoM, JIETKO BOCIUIAMEHSIOIIAsCS,

no3roMy Tpu pabore ¢ Hel HeoOXOMMMO TINATEIFHO COOMIONATh IpaBHIIA //O

MPOTUBOMIOkKAPHOH Oe3omacHOCTH. Ty = 48,2 °C; T = 100,6 °C. HZC;(‘:*C
MecmHoe Oeticmaue H#UOKO2O MOHOMEPA HA KOJICY OKA3bIBAEN 8PEMEHHOE CH; OCHg

cnaboe  pazopadcenue. Ilepgvill  NPpUsHAK OCMPO2O OMPABIEHUs — YeHeMEHHOe

COCMOsIHUE, NOCTe Ye20 HACMYNAen HApyuieHue ObIXAHUS, PA30PANCEHUE CIUZUCTOU
060104KU 27143




ITepexucs Bogopoaa (epokcuy Bogopoaa),  30%-bIif pacTBop — OecIBETHAS /H
JKHIKOCTb C «METAIMYECKUM BKYCOM, HEOTPAHMICHHO PaCTBOPUMAst B BOJIC, CIMPTE U 0-0
a¢upe. KoHmIeHTprpOBaHHBIE paCTBOPHI €€ Upe3BBIYAHO B3PHIBOOIIACHEL. H

Mecmroe Oeticmsue Ha KOJCY: OKA3bIBAECH BPEMEHHOE CIaDoe pazopadiceHie.

Ha3Banue u XapakTepucTHKa cOeTUHEHHUS ®opmyaa
coeIMHEeHHsI
Iepexncy Genzomna (mepoxcuy OeH3omima) — 0Oelioe KPHCTAJLTMYECKOE O
BEIIECTBO C JIETKUM 3allaxOM MUHJAJs, HEyCTOWYMBOE, CIOCOOHOE pasjiararbcsi co |
B3PBIBOM IIPH COTPSICEHHUH, TPEHHHU, HarpeBaHuu. PactBopuma B 3¢wupe, OeH3ole, Q Q
TPYIHO pacTBOpHUMA B Boze. Tn, = 106-108 °C. O/

Mecmnoe  Oeticmeue Ha  Kodicy: OKasvleaem —epemeHHoe — Claboe I

pasopadicenue.

Iepcynbpar aMmoHus (HaJICEpPHOKUCIBIM aMMOHHMH, muiieBas n00aBKa O NH,
E923) — Genoe kprCTATNYECKOE BEMIECTBO, XOPOIIO PacTBOpUMOE B Bojie. CHITbHBIH e} (}go/
OKHUCJIUTEIb, B BOJIC pa3jlaracTcs C BIAENICHHEM KHCIOPOJa U 030HA, B CyXOM BHJIE o H& g |
XPAaHUTCS HEOTPAHUIEHHO J0NTO. Tpan= 120 °C. Llupoxo npumensemcs 6 kavecmee A

YCKopumeiJisi npoyeccos noaumepusayuu u noxzuKom)eHcauuu.

MomMeTHIMETAKPUIAT — TPOAYKT MNOJMMEPU3AIUH METWIMETAKPHIATa — CHHTCTHYCCKUI IOJSPHBIN
TEpMOIIIACTUYHBIA MojnMep. TBEPIOE JKECTKOE MPO3pavHOe BeEIIecTBO. IloMMMETHIMETaKpHIaT MONYYaloT IpEeu-
MYIIECTBEHHO PAIUKAIGHON MOJMMEpHU3aiell MEeTHIIMETaKpHiIaTa IPH YMEPEHHBIX TEMIlepaTypax B NPHCYTCTBHU
MEPOKCUIHBIX HHUIIHATOPOB. [ToNMMeTUAMeTaKpunaT COAEpXUT B LEMNHbIX MakpoMmosiekynax rpynnbl:

COOCH; C‘:OOCHg
—CHZ—C‘:—CHZ—C‘:—
CH3 CHj

[Nonmnmepun3zanns ocymecTBIsIETCsl TIIABHBIM 00pa3oM B OJIOKE MIIM CYCHEH3HH, a TAKXKE B AMYJIBbCHH, peXe B
pactBope. Temmeparypa crekioBarms nommmepa - 115-120 °C. Brmme temmeparypsr 200 °C moauMeTHIMETaKpIIIAT
JICTIONINMEPU3YeTCSI.

OcHOBHBIE 00J1aCTH IPUMEHEHNS TTIOJIMMETHIIMETAKPHIIATa OTIPEEIISIOTCS €0 IIIaBHBIM KaueCTBOM — BHICOKON
MpOo3pavHOCTbI0. [lomMMeTHIMeTaKpuiIaT MCITIONb3yeTCsd B CBETOTEXHHMKE, MEIWIMHE, aBHa- M MAallMHOCTPOCHHH.
JIMcTOBOM MOMMMETHIMETAKPHIIAT IIPUMEHSETCS U1 M3TOTOBJICHHUS CBETUILHUKOB, aTPUOYTOB PEKIIaMbl, JOPOIKHBIX
3HAKOB, 00kcoB i1 CD-TUCKOB, MPO3pPAavyHBIX KOPIYCHBIX J€Tajiedl HMPOMBIIUIEHHOTO 00OpYyAOBaHMS, OBITOBOM
TEXHHUKH U OPITEXHHUKHU. [ paHyIMpOBaHHBIN NOJIMMETHIIMETAKPUIIAT IIepepadaThiBaOT 3KCTPy3HueH B NpoduiinpoBaH-
Hble M3JIeNUst U TPYOBI, & IUTHEM I10]] IABJIICHUEM — B JIMH3bI, IIPU3MBbI, OYKH M JIPYrHe dJIEeMEHThI ONTUKH. Takxke u3
MOJIMMETUIIMETAKpHIIaTa U3TOTABINBAIOT paccenBatel dap, hoHapeil, MpounX OCBETUTENbHBIX IPHOOPOB, MIKAIbI 1
MHJIMKAaTOPBl JUIS BCEBO3MOXHOTO OOOpPYIOBaHMS, IPO3payHble KaHLEISIPCKHE IPHHAIIEKHOCTH, 3JIEMEHTHI
puOOPOB IS HEPENMBAHUS KPOBU B METMIIMHCKOM TEXHUKE M JIEMEHTHI pE30HATOPOB B JIA3€PHOM TEXHHKE.

Boinonnenue sxcnepumenma
PaboTy ciemyer BBINONHSTH B CIEAYIOIISH MOCIIeJOBATEILHOCTH:
Hlar 1. B3ste 5 npobupok, MpoHyMepoBaTh UX.
Iar 2. B KaxIylo NPOHYMEPOBAHHYIO MPOOUPKY MOMeCTUTh 1o 1-2 ¢cM® MeTuoBoro shupa MeTaKpuIOBOi
KHCJIOTHI, a TaK)Ke T00aBUTH:
— B pobupky Ne 1 mpuMepHO paBHBIH 00BEM IIEPEKNUCH BOAOPOAA,
— B IpobupKy Ne 2 HECKOIBKO KPYITHHOK NepEeKNUCH OeH30MIIa,


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

— B ipoOupky Ne 3 pactBop nepcynbdara ammonus (1 rpamMMm mepcyibdaTa aMMOHHUST PaCTBOPSIOT B 3 MII

BOJIBI),
— B mpoOupky Ne 4 HECKOILKO KPYITUHOK TIEPEKUCH OSH30MIIa U KaleJIbKy Hona,
— B mpoOupKy Ne S Huuero He 106aBIATH (KOHTPOIBHBIN OITBIT).

lar 3. 3aKkpbITE IPOOHPKH PE3UHOBBIME POOKaMHU, CHAOKEHHBIMH BO3IYIITHBIMA XOJIOIFIbHIKAMIL

lar 4. YcTaHOBHUTH KaXKIyFO IIPOOUPKY B IITATHB U IOMECTUTH B BOJSTHON TEPMOCTAT.
Ilar 5. YcranoButh Ha TepMocTate Temmnepatypy 80-90 °C.

Iar 6. Ilocne JIOCTYDKEHUS 3aJIaHHOM TeMIepaTypbl BHUMATCIIBHO CJICAUTH 3a XOJOM PCAKIMH B Ka)KIoi

poOupKe.

— Cmech B npobupke Ne 1 mpu BCTpSXMBaHMM MOCTENIEHHO CTAHOBHTCSI OZHOPOJHOW W uepe3 5-10 MuHyT
IpeBpalaeTcs B MATKYI0 PO3PadyHyI0 CMOJTY, KOTOpas IPH OXJIAXKAECHUU MYTHEET U IIOCTETIEHHO TBEpCET.
— B npobupke Ne 2 kpynuHKM nepekucu OeH30MsIa OBICTPO pPacTBOPSIOTCS, JOBOJIBHO CKOPO KHIKOCTB

BHE3aITHO (MHOT/Ia C PE3KUM 3BYKOM) TIPEBPAIIaeTCs B TYCTYIO OEIyIo Maccy.

— B mpo6upke Ne 3 gepe3 HECKOIBKO MUHYT TOSBISTFOTCS O€Jble XJIOMbs, MPH JaTbHEHIIIeM HarpeBaHUH U

BCTPSIXUBAHUU OHHU CIIMITIAIOTCA B KOMOK CMOJIBI, KOTOprﬁ TOHET U CTAHOBUTCS ITPO3PAYHBIM.

— B mpobupke Ne 4 kpynmuHKH Tepekucu OeH3omia OBICTPO pPACTBOPSIIOTCS, MOJA OKpAIIMBAaeT CMECh B
KOPHUYHEBHIH LBET, KOTOPHI CO BpeMeHeM oOecuBednBaeTcs. [Ipy nanpHeHmeM HarpeBaHUH JKUAKOCTh BHE3AITHO

IPEBPAIACTCS B TYCTYIO OeIyto Maccy.
Ilar 7. OTMETHTH B MPOTOKOJIE BPEMs PEAKIIMH MOTHMMEPHU3ALINHN [T KAKIOTO HHHIHATOPA.

(Dopma 3anucu pe3yibmantoeé npomoKojia IKCnepumenma

No 3arpy3ka Tem B Bhixo CkopocTtb
onbI- neparypa, pemsi, A ToJmmepa noJumepu3anuu, %o /
Ta VIHHT °C MMH. MMH
OHOMED naTop
1
2
3
4
5
Kpumepuu oyenxu nabopamopuvix pabom @ cemecmpe
Kpumepuii oyenxu bann
(3a eévinoinenue 00HO 1a0OPAMOPHON padbomut) ou/ou-
3a04/3a0u
JlabopaTopHasi paboTa OTIIMYAETCS MOCIIEA0BATEIbHOCTHIO, MPABUIBHOCTHIO MOTYYECHHBIX
pe3yabpTaToB, BEIBOAOB. [IpH OTBETE Ha BOMPOCHI CTYIEHT IEMOHCTPUPYET XOPOIITYIO CTENICHb 6/6/12
BJIaJICHUS TIPECTaBICHHBIM MaTepraioM. OTBeThl (OPMYIUPYIOTCS apryMEHTHPOBAHHO.
OTcyTCTBHE OMMOOYHBIX OTBETOB.
JlabopaTopHasi paboTa OTIIMYAETCS MMOCIIEA0BATEILHOCTHIO, MPABUILHOCTHIO MOTYUYECHHBIX
Ppe3yabTaToB, BEIBOJOB. [IpHr 0TBETE HA BONPOCHI CTYIEHT AA€T AOCTATOYHO MOJIHBINA OTBET, C 5/5/10
HapyIIeHHEeM MOCIIEI0BAaTeIbHOCTH H3JIOKEHHA. ECTh HEOONBIIONH MPOLEHT OIMIMOOYHBIX
OTBETOB.
JlabopaTtopHasi pa0bOTa BBINOJMHEHA C TPYyOBIMH OIIMOKAMH, IOJTYUCHHBIC DPE3yJIbTaThl
3HAYUTENILHO OTIMYAIOTCA OT HUCTUHHBIX. Y CTYAEHTa OTCYTCTBYET YETKMUA OTBET Ha 4/4/8
[IOCTaBJICHHBIE BOIPOCHI.
Jlaboparopnas paboTa He BBITIOJTHEHA. 0




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beneparbHOT0 TOCYIaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHHOIO YUPEKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,
(Haumenosanue)

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

KoMniekT 3agaHuii K KOJJIOKBUYMaM

no nucuumrae b1.B.JIB.03.02 PagukanbHO-IIEOHEIE IPOLIECCH] 1 HHUIIUATOPI
(HaumeHoB8aHUe OUCYUNIUHDBL)

KosnoxkBuym Ne 1 Tembr Ne 1-3.

1. AKTHBHBIE YaCTHIIBI B OPTaHUIECKOM CHHTE3E;

2. OCHOBBI TEOPUH PEAKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COSANHECHUH.

3. IlpaBmia oTOOpa JIEMEHTAPHBIX CTaIUi NPH BBIIBIKCHUH THIIOTE3 O MEXAHM3ME Peakini
4. Teopwust peakiuii B ra3oBoi dase

5. Teopus peakuuii B KOHACHCUPOBAHHBIX CpElax

6. Tumsl peakuuii CBOOOIHBIX PAIMKAIOB

KosnoxkBuym Ne 2 Tembl Ne 4-5.

1. Peakiuu pagukanoB: peKOMOHHAIUA (COYCTaHUE), TUCIIPOMIOPIIMOHUPOBAHNUE, [3-pacma, 3aMelleHHe, TPUCOCTU-
HCHUC.

2. Pa,I[I/IKaJ'ILHLIe 1 MOH-pAJUKAJIbHBIC PCAKIIHH. HeHHBIe paduKaJIbHbIC PECAKIHNU

3. Tunuunsie WHUIUATOPHBI. OCHOBHEIE WHUIUATOPBI: OPTaHUYCCKHUEC U HCOPTAaHUYICCKUE MEPOKCUIbI, a30COCTUHCHUA,
HHUTPO3aaHWIU/IbI, TPHA3EHBI, JJIEMETOOPraHMYECKUE COSANHEHNUS (B T.4. KAPOOHUIIBI METAIJIOB), TUOCH3HIIBL.

4. I'enepupoBaHue paJNKaNIOB MyTeM (QOTONIN3a, TEPMOIIN3A, PATUOTIN3a, PA3PhIBOM JaOUIBHBIX CBSA3EH, IpeaBapu-
TCJIbHO BBEACHHBIX B MAKPOMOJICKYJIbI ITOJIUMEPOB, IYTEM MEPECHOCA DJICKTPOHA OT METAJLJIA.

KosnoxkBuym Ne 3 Tembl Ne 6-7.

1. Peakiun nprcoeanHEeHNs, 3aMEIEHNS, SITUMUHIPOBAHHNS 1 TIEPETPYIIITUPOBKH.

2. PeakunoHnHast CIOCOOHOCTD U CETEKTHBHOCTD B PAAUKATIBHBIX PEAKIHAX

3. PajukanbHo-1ienHbIe TIpoliecchl. THMMOUTOPBI, MHUIIMATOPBI U IIPOMOTOPBI LIEMHBIX peakuuil. L{enHoi MexaHn3m
M €T0 CTaJUH.

4. KuneTnyeckre 3aKOHOMEPHOCTU HEPa3BETBICHHBIX LIETTHBIX PEAKIIUH.

5. Pa3BeTB/ICHHBIE IICTTHBIE PEAKIIUH.

6. Peakuuu ¢ BEIPOXKJICHHBIM pa3BETBICHUEM

KosnoxkBuym Ne 3 Tembr Ne 8-10.

1. HayuHble OCHOBBI PaJMKaJbHO-IEMHBIX IMPOLECCOB XJIOPUPOBaHUs NapaduHOB, OJNEPUHOB M aPOMATHYECKHX
coelnHeHUN. MexaHu3M U KUHETHKA peakLiUi XJIOPUPOBAHMS, COCTAB IIPOJYKTOB U CEIEKTUBHOCTD IIPOLECCa.

2. TexHosoruu xuaK0()a3HoOro u ra3oh)asHoOro XJIOPUPOBAHUS.

3. XuMHS 1 TEOPETUYECKOE OCHOBBI ITPOIIECCOB OKUCICHUS. MeXaHH3M, KHHETHKA, KaTallu3, CEJIEKTUBHOCTD IPOIIeC-
COB OKHUCIICHHUSL.

4. OkucieHue YrIIEBOJOPOIOB B TuAponepokcuasl. OCHOBHBIE HANpaBiICHUs OKHCIUTENbHOH IepepaboTku
napaguHOB.

5. OcobenHocTH Ta30()a3HOr0 OKUCICHUS HU3MINX NapadrHOB.

6. MeTobl MHUIIMMPOBAHUS PAUKaIbHOW ITOMMMepH3ai. VHUIaTopsl 1 CKOpOCcTh MHUIMUpoBaHus. CTtaanu u
KHHETHKa mponecca. CpaBHEHME LEMHBIX peaKil HU3KOMOJIEKYISIPHBIX BEIECTB U paJuKaIbHON MOJIUMEPU3ALIH.

Kpumepuit oyenku bann

Otuet oTiM9aeTcs MOCIIEN0BATENNLHOCTHIO, MPABUIBHOCTHIO TMOYYEHHBIX PE3YIIBTaTOB, BHIBOJOB. OTCYTCTBHE 6
OIINOOYHBIX OTBETOB.




Otyer OTIMYACTCs NOCICIOBATEIBHOCTHIO, MPABUIIBHOCTBIO IOJIYYCHHBIX pE3yJIbTATOB, BBIBOJIOB. ECTh
HEeOOJTBIIION TPOIICHT OIMUOO0YHBIX OTBETOB.

OT4eT BBIIONHEH ¢ TPyOBIMHU OIIIOKAMH, TTOJY9IEHHBIE PE3yIbTaThl 3HAYNUTEIHHO OTIIMYAF0TCSI OT HCTUHHBIX.

CTy,I[eHT JAOJKEH BBIITOJTHUTH BCE KOJUIOKBUYMBI.



MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

(Haumenosanue)
Cemectp__7 (3a0uHast)

KoMnuekT 3aganuii ais KOHTPOJ/IbHBIX paﬁoT

no nucuumrae b1.B.JIB.03.02 PagukanbHO-IIEOHEIE IPOLIECCH] 1 HHUIIUATOPI
(HaumeHoB8aHUe OUCYUNIUHDBL)

Bapuant 1
1. Xumwuyeckue peakiuu. Knaccudukaiius XuMuaeckux peakiuit. CKopocTs peakiuu. J[BrKyIast cuiia mpoiiecca.
2. TpeOoBanus, peabsBIseMbIe K KaTaau3aropaM. OCHOBHBIC TIOTPEOUTEILCKUE XapaKTEPUCTUKU KaTaIU3aTOPOB.
3. Karanms B razonedrenepepaboTke.

Bapuant 2
1. IIpocTeie u cnoxHble peaknun. PaBHoBecue B cucteme. OOpaTUMbIe U HE 0OpaTHMbIE PEAKIMU B XUMHYECKOM
KUHETHKE.
2. Tuns! karanuzatopoB. CrienuanbHble TPEOOBaHNUS, PEABSIBIAEMbIE K IIPOMBIIITICHHBIM KaTaIn3aTOpaM.
3. CrocoOb!I MPUrOTOBICHNUS TBEP/BIX KaTAIN3aTOPOB U aJICOPOCHTOB. 30JIb-TEIb METO.

Bapuanr 3
1. ITonaTHE 0 MEXaHU3ME XUMUYECKOHN peaKkIuy U TUMHUTHPYIOIIEeH CTaAuK PO IIECCOB.
2. Tlonatme 00 WHTEHCHBHOCTH pPabOThHl Karanuizaropa. (DakTopbl, BIUSIOIIME HAa WHTEHCHBHOCTH PabOTHI
KaTaJau3aropa.
3. IIpou3BOACTBO LIEOIUTATIOMOCHINKATHBIX KaTaJIU3aTOPOB KpEKWHra. THIBI NPOMBIIUICHHBIX KaTajlH3aTOPOB
KPEKHHTa.

Bapuant 4
1. Cxopoctp xummueckoil peakmmu. Konctanta ckopoctu. Ilopsmox peaknuu. MoOJeKyIspHOCTb. MeToIsI
OTIpeZIeTICHUSI OPSIIKA PEAKIUH.
2. T'ereporeHHble KaTaJUTHYECKHE CHUCTEMBI. BIMSHHME KOHIEHTpPALMM HCXOJIHBIX KOMIIOHEHTOB. BimsHue
KOHIEHTPAINX TPOAYKTOB PEAKLIUH U ITpUMECEH.
3. Ilpou3BOACTBO LEOIUTATIOMOCHIMKATHBIX KaTaJU3aTOPOB KpPEKWHra. TEeXHOJOIrHsi CHHTEe3a IapUKOBOTO
[EOJIUTATIIOMOCHIMKATHOTO KaTaan3aTopa.

Bapuanr S
1. BnusHHe TeMmepaTypsl Ha CKOPOCTh peakuuu. ODHeprus aktuBaruu. CrIocoObl OmperesieHHus IapaMeTpoB
ypaBHEHUS AppeHnyca: rpaQUuecKuii 1 aHAIUTUIECKHIMA.
2. ®aKTopBI, BIUAIOUINE HAa CEIIEKTUBHOCTh pa0OTHI KaTaau3aropa. TeKCTypHbIe XapaKTepUCTHKU KaTain3aTopa.
3. IIpon3BOACTBO IEOINTATIOMOCHIMKATHBIX KaTaJIN3aTOPOB KPEKUHTa. TEeXHOJIOTHsI CHHTE3a MUKPOC(HEPHUIECKOTO
LEOJIUTATIOMOCHIIMKATHOTO KaTaIn3aTopa.

BapuanT 6
1. Karanu3 n katanu3aTopsl. THITEI KaTaTUTHIECKUX PEAKIIHH.
2. BausHue NO3MPOBKM KaTalu3aTopa Ha CEJIEKTHBHOCTH OOpa30BaHUS IIEJIEBOTO IPOIYKTa NP TOMOTEHHOM
Katanuze. MeToabl yCTaHOBJICHHUS CTPYKTYPHI KaTain3aropa. MeTo bl H3BIEYEHNS TOMOTEHHBIX KaTaIN3aTOPOB.
3.TexHONOTUST KaTaJIM3aTOPOB THAPOOUUCTKH HeDTsHbIX (pakiuil. OCOOCHHOCTH CHHTE3a KaTalh3aTOpOB
THUIPOOUYHNCTKH.

Bapuant 7
1. BimsHme Ha peaknWy TEMIEPaTypbl, KOHIEHTPALMHM PEareHTOB, KaTalu3aTopa W MAaBIeHHA. MeXaHH3M
KaTaJIMTHYECKOT0 YCKOPEHUs Mpoliecca.
2.TexHOoI0THS TPOU3BOACTBA TOMOT€HHBIX KAaTAIMTUYECKUX cucTeM. KaTann3aTop cepHOKHCIIOTHOTO ajIKHUIIMPOBAHUS
n3onapauHOB osiepUHAMHU. XapaKTEpPHUCTHKA, COCTaB, CTAOMIBHOCTh NPU XpaHEHHWH. TeXHoJIorHYeckas cxema
YCTaHOBKH ITOJUMEPU3ALMH C BEPTUKAIbHBIMU U TOPU30HTAIbHBIMH PEAKTOPAMHU.
3. TexHOJIOTHSI KaTAJIM3aTOPOB THIPOOYHCTKH HEPTIHBIX (Ppakunii. CHHTE3 aIIOMOKOOaIbTOBOTO KaTaIu3aTopa.

Bapuant 8



1. T'oMOTeHHBII U TeTEPOTCHHBIN KaTaJIN3.
2. ®ochOpHO-KUCIOTHBIN KaTaIn3aTop onuroMmepusanuu 0yruiacHoB. Coctas pochopubix kucioT. [TupodochopHas
KuCIoTa. TeXHONOrmdeckasl cxeMa YCTAaHOBKHM OJIMTOMepHu3anuy OyTaH-OyTHICHOBOW ()pakuuM B HPUCYTCTBUHU
(hocdopHOIt KUCTOTHI HA KH3EIBTYpe.
3. TexHomorusi KaTanW3aTOPOB THUAPOOYHCTKH HE(PTAHBIX ¢pakuuid. I[Ipow3BOACTBO  aTOMOMONHOICHOBOTO
KaTaau3aTopa.

Bapuanr 9
1. Asrokaramu3. [lpumep aBTOKaTaJIUTHUYECKOW peakuMU. XapaKTepHBIH BHJ KHHETHYECKOW KpPUBOH
ABTOKAaTaINTHYECKOH PEaKIuy.
2. TexHomormyeckas cxema MOJyYEHUS] KaTATUTHYECKOTO KOMIUIEKCA JUIsl NMPOU3BOJICTBA M30MPEHOBOIO KaydyKa
CKMU-3. OntuMaibHbIH COCTaB KaTalu3aTopa, MpuMecH. [ OMOreHHbIE KaTaln3aTophl, HCIOIb3YeMbIe B TEXHOJIOTHAX
OAO "HwmxHekaMmckHepTEXUM".
3. TexHomorus KaTamu3aTOPOB THAPOOYUCTKH He(PTAHBIX (Qpakuuii. [Ipon3BoACTBO amOMOKOOAmbT —
MOJHOICHOBOTO KaTalnu3aTopa.

Bapuant 10
1. KucrnotHO-0CHOBHOH KaTanu3. THITBI KHCIOTHO-OCHOBHOTO KaTanm3a. KnWHeTHKa peakmuii KHCIOTHO-OCHOBHOTO
KaTajn3a.
2. OcCHOBHbIE METOABI NPHUTOTOBICHUS KaTann3aTopoB. I[lomydeHHE OCHOBHOTO KOMIIOHEHTAa KaTalu3aTopa
OCax<IeHUEM TUAPOKCUIO0B. JIOCTOMHCTBA U HEAOCTATKU METOA.
3. TexHomorusi KaTajiu3aToOpOB THIPOOYUCTKH HEPTSIHbIX (pakuuid. [IpoM3BOACTBO aANIOMOHUKENh —
MOJIMO/ICHOBOTO KaTalu3aTopa.

Bapuant 11
1. Karanuszaropsl peakuuii crieuduIeckoro KUCIOTHOTO, OOLIEro KUCIOTHOTO M AIIEKTPOPHUILHOTO KaTalu3a.
2. OOmasi TeXHOJIOTHYECKasi CXeMa IOJyYeHHUS! OCaKACHHBIX KaTaIM3aTOPOB IPH CYXOM M BIIQXHOM CIOCO0ax
(dhopmoBaHusI.
3. TexHonorust KaTalu3aTOpOB THIPOOYHUCTKH HePTAHBIX (ppaknmii. [Ipou3BOACTBO KaTaim3aTopa AT OYUCTKH
KEPOCHHOBBIX ()paKIMi U TU3EIHHOTO TOIIIHBA.

BapuanTt 12
1. Karanuzatopsl peaknuii crienn()uaeckoro OCHOBHOTO, OOIIETO OCHOBHOTO M HYKJIEO(HIFHOTO KaTalu3a.
2. Co3aaHue OIpeeICHHOM MOPUCTOH CTPYKTYPHI KaTaaH3aToOpOB.
3. [Ipou3BOJCTBO KaTaM3aTOPOB THAPUPOBAHUS U JeruapupoBanus. [Ipor3BoACTBO NayuiaAneBOro KaTtann3aTopa
Ha HOCHUTeEJIE.

Bapnant 13
1. Conessle 3¢ pexThl B Katanuse. [lepBuuHbIil 1 BTOpHYHBII cOIeBOH 3 (eKTHL.
2. I[Tpon3BOJICTBO OCAXKJEHHBIX KaTanu3aropos. [lomydeHne cuiamkaresns - HOPUCTOTO KPEMHE3EMa-HOCHTEIIS
Katanuzaropa. [lapaMeTpsl HOPUCTON CTPYKTYPBI CHIIMKATeIs.
3. IIpou3BOACTBO KAaTaJM3aTOPOB THAPUPOBAHMS U JETHIPUpOBaHMA. [Ipon3BoaCTBO OOp — aMfOMONAIaANEBOTO
KaTauu3aropa.

Bapuant 14
1. depmenTatuBHBIN KaTtanu3. OnpeneneHue u obmiee MoHATHE. THNBI B3auMojeicTBuS (epMeHToB. IloHATHE O
KodepMeHTe.
2. MeToap! nonyueHus cuimkaress. [lony4yeHne KyCKoBOTo U rpaHyJIMPOBAHHOTO CHIIMKAreJIs.
3. Karanuzarop runpupoBanus oje(rHOB.

Bapuant 15
1. Kunernka (pepMEHTATHBHOW PEAKINHU C OJHUM CyOCTpaToM. 3aBUCHMOCTh CKOPOCTH ()epMEHTAaTUBHOM peakunu
OT KOHIIEHTpanuu cyocTpara.
2. [lomydenne KaTann3aTopoB HAHECEHNEM aKTUBHOTO KOMIIOHEHTA HA HOCHTENb. OCHOBHBIE Tallbl HPUTOTOBJICHHUSI.
Tumns! katannzaropoB. CopOLMOHHBIE HAHECCHHBIE KaTaIM3aTOPEL.
3. Katanuzarop rupupoBaHus ajabAeTH/I0B U CIOKHBIX A3(HUPOB.

Tpebosanus kK 0hopMmaeHUIO KOHMPOTLHOU PAdONbL
1. KonTponbkHast pabota opopMIIsieTcs: B OTACIBHON TETPaIH.
2. Ilpu opopmnennn paboTHl CHaUaNa UIET 3alUCh 3aJaHNs, 3aTEM €T0 PEIICHHE.
3. KontposnpHas paboTa COCTOUT U3 TPEX 3aaHui. 3aAaHns TPeOyIOT OTBETA HA TEOPETHUECKUE BOMIPOCHI,
B KOTOPBIX HEOOXOJIMMO JIaTh MOJTHBIN, Pa3BEpHYTHIN OTBET Ha MOCTABJICHHBIH BOIIPOC.
4. B xoHue paboTsl HEOOXOIUMO YKa3aTh CIIMCOK HUCIIOIb30BAHHON JIUTEPATYPHI.
5. CTyOeHT NOANKCHIBAET KOHTPOJBHYIO paboTy M MpEeJoCTaBisieT ee B JAeKkaHaT (akynpTera Ha
pelieH3upOBaHNE.
6. Ecnu koHTpOsbHAS padoTa HE 3auTeHa PelleH3EHTOM, TO OIIMO0YHO BHIMOJHEHHBIE 3aJaHUs PEIIalOTCs



MOBTOPHO B TOM )K€ TETpaJiu.
7. CTyAeHT IOJDKEH BBHINOIHATH KOHTPOJIBHYIO paboTy CBOETro BapHaHTa, B IPOTHBHOM CiIy4ae paboTa
PELIEH3EHTOM HE 3aCUUTHIBACTCS.

Kpurepuii ouenku Baaau
JleMOHCTpHpYeT NOTHOE TIOHUMAaHKE TTOCTaBICHHON 3aa4i. JlaeT lormaeckn 000CHOBAHHBIM, MTOHBIN U o4
MIPaBUJIBHBIA OTBET HA OCTABJICHHBIN BOmpoc. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlaeT J0CTaTOYHO MOJHBIHM OTBET, C HAPYIICHUEM HOCIEIOBATEIBHOCTH H3JI0KEHHSL. 18
JlaeT HENOJTHBIA OTBET Ha BOIPOC. 12
Her otBeTa. 0

MakcuMaabHOE KOJIUYECTBO OAIOB 3a BBIMOJHEHHE KOHTPOJIbHON paboThl cTyAeHT momydaet 50,
MHHUMAaJIbHOE KonuecTBo 0annoB — 30 .
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