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Ilepeuens kKomnemenyuii U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHYUIL C YKA3AHUEM IMAN08 YopMUPOBAHUS 8 POYecce 0CEOCHU
OUCUUNTUHDL
Komnerenuus:
[TK-1 Cnioco6eH k o0ecreueHuIo BEIpaOOTKH KOMIIOHEHTOB U TIPUTOTOBJICHHE TOBAPHOM MPOIYKITUH.
NuaukaTopbl 10CTHKEHUST KOMIIETEHIINU:

1.1 3HaeT TeXHOIOTHIO TPOU3BOICTBA TOBAPHOU MPOIYKIINH; OCHOBHOE 000pyA0BaHKE MPOIIecca, IPUHIIKITBI €0 pa0OTHI U MpaBUIa TEXHUIECKOM
AKCIUTyaTallui; TEXHUYECKHE TPEOOBaHUS, TPEIBSIBISIEMBIE K CHIPBIO, MaTepUaiaM, KaTaln3aTopam, TOTOBOW TOBAPHOUN MPOAYKIIUH.

1.2 YMeer ocylIecTBISATh OMEPaTUBHOE PYKOBOACTBO PaOOTOM MPOM3BOACTBEHHOTO TOAPA3ACICHUS U OPraHU30BBIBATh PAOOTy MOAYUHEHHOTO
MIepCOHAIa Ha BHITTOJIHEHUE TPOU3BOICTBEHHOM MPOTrPaMMBbI M KaueCTBA TOBAPHOM MPOAYKIIMH; IIPOBOIUTH CBEPKY CXOAMMOCTH OallaHCa TOTPEOIsIEeMOro
CBIPbSl M BBIPA0OTKH TOBAPHOUM MPOIYKIMH; PACCUUTHIBATH IUIAHUPYEMYIO MOTPEOHOCTH MPHCAIOK, PEareHTOB, KAaTaaU3aTOPOB, MATEPHUAJTIOB IS
BBITIOJTHEHUSI IPOW3BOICTBEHHBIX 33JJaHUI HA TUIAHUPYEMBIN TIEPUOJI C YKa3aHUEM CPOKA TTOCTABKH.

1.3 Bnageer HaBbIKaMU PYKOBOJCTBA ACSITEIHLHOCTHIO TEXHOJOTHYECKOTO Y4YacTKa W TMOMYMHEHHBIM MEPCOHATIOM; KOHTPOJS COONIOJACHUS
TEXHOJIOTUYECKHX IMapaMeTPOB B Mpeieax, YTBEPKICHHBIX TEXHOJIOTHUYECKUM PETJIaMEHTOM; TPUMEHEHUS MEP 10 YCTPAHESHUIO IPUYUH, BBI3BIBAIOIIHX
OTKJIOHEHHE OT HOPM TEXHOJOTHYECKOTO periiaMeHTa; IOATOTOBKH TMPEIJIOKEHUH M0 pa3paboTKe MEpONPHUSTHIl MO COBEPUICHCTBOBAHUIO
TEXHOJOTUYECKHX MPOIECCOB, MOBBIMIAIOIINX Ka4ECTBO TOBAPHOU MPOTYKIUH.

Huouxamopwt Imanwl hopmuposanusn é npoyecce 0C60EeHUA OUCYUNTUHDL
- Haumenoeanue
oocmudiceHun Jexkuyuu Ilpakmuueckue 3anamus, Jlabopamopnwie | Kypcoeoii npoexkm
- OUEHOUHO20 cpedcmea
Komnemenyuu J1a60pamopHvlii RPAKMUKYM 3anamun (paboma)
IK-1.1 Temwor 1-10 He npedycmompenwi Temwr 1-10 He npedycmompenoi Jlabopamophvie
pabomut,
[K-1.2 Temwor 1-10 He npedycmompenwi Temwr 1-10 He npedycmompenoi KOMIOKBUY ML,
KOHMPObHble pabombl,
IK-1.3 Temwor 1-10 He npedycmompenwi Temwr 1-10 He npedycmompenoi 3auem ¢ OYeHKoll,
9K3aMeH




Ilepeuenv oyenounvix cpedcme no oucyuniune (Mooyio)

0J151 OUHOU U OYHO-3A0UHOU (POopM 00yUeHusA

Ouenounvle cpedcmea Kon-¢o Min, 6annoe Max, 6annos
Jlabopamopnas paboma 6 4 6
Konnokeuym 4 4 6
Ox3amen 1 24 40
Hmoeo: 60 100

07151 3a04HOU_(hopmbl 0OyUeHus

Ouyenounvle cpedcmea Kon-¢o Min, 6annoe Max, 6annos
Jlabopamopnas paboma 3 8 12
Koumponvnas paboma 1 12 24
Ox3amen 1 24 40
Hmoeo: 60 100




IlIkana ouenueanusn

HMudposoe | Boipa:xkenue B | CiioBecHoe KpuTtepun onieHKM HHIMKATOPOB I0CTUKEHUsI IPU (popmMe KOHTPOJISL:
BBIpaskeHHe 0aJsnax: BbIpajKeHHE JK3aMeH / 3a4eT ¢ OLEHKOM 3ayer
5 87-100 Ormnyno  |OLeHKa «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOPETHYECKOe
(3auTeHo) |comepikaHHE Kypca OCBOCHO MOJHOCTBHIO, 0e3 MpoOeioB; MCUEPIBIBAOLIE,
MOCJIEAOBATENIBHO, YETKO W JIOTMYECKM CTPOMHO W3JaraeT MaTepuan;
CBOOOZHO CIpaBJsieTCs € 3afadaMy, BONPOCaMH W JAPYTHMMH BHIAMH
MIPUMEHEHUS 3HaHW; NCIIOIb3YET B OTBETE NOMOIHUTEIBHBIN MaTepHa Bce
MPEeyCMOTPEHHBIE MPOrpaMMON 3aJaHUs BBIIOJIHEHBI, KayecTBO UX
BBHITIOJIHEHNSI OLIGHEHO YHCIOM OanioB, OMM3KUM K MaKCHMalbHOMY;
aHAJIM3HUPYET MOJIyYEHHBIE PE3yJIbTAThI; MPOSBIISIET CAMOCTOATENIBHOCTD IIPU
. Onenka «3a4TEHO» BBICTABIIAETCS
BBITIOJTHEHNUH 3aJJaHUH
CTYIEHTYy, €CJIi OTBETHl Ha BOIIPOCHI IO
4 74 - 86 Xopomo |OmeHKa «XOpOILIO» BBICTaBIAETCA CTYAEHTY, €CIH TEOPETUYECKOe
TéeMaM JUCLUIUIMHBI TO0CJIEI0BaTEIbHBI,
(3auTeHo) |comepikaHHE Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOAWMBIE MNPAKTHUECKHUE
JIOTUMECKH  U3JI0KEHBI,  JOIyCKAIOTCs
KOMIIETCHIIMK B OCHOBHOM C(OPMHPOBaHbI, BCE IPEIyCMOTPEHHEIE
. HE3HAYUTEIbHBIE HEJOYETHl B OTBETE
nporpaMMoil  oOydeHHs Yy4eOHbIE 3aJaHHsl BBIOJHEHBI, KadeCTBO WX
CTyIE€HTa, Takue Kak  OTCYTCTBHE
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOE. CTYyAEHT TBEpAO 3HAET MaTepual,
CaMOCTOATEIBHOTO  BBIBOJIA, PEUYEBBIE
IPaMOTHO M 10 CYIIECTBY U3NAracT €ro, He JOMycKas CYWIECTBEHHBIX| ' = =~
HETOYHOCTEH B OTBETE Ha BOIIPOC. P
3 60 - 73 VYnoenerBopu |OnieHKa  «yZIOBJIETBOPUTENBHO»  BBICTABISAETCS  CTYAEHTY,  €CIU
TENBHO TEOPETUYECKOE COJICPKAHUE Kypca OCBOCHO YacCTUYHO, HO MpPOOeibl He
(3a4TeHO) |HOCAT CYLIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPeIyCMOTPEHHBIX
MPOrpaMMoi 3a7jaHuil BBITIONHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha TIOCTaBJIEHHBIM BOMPOC CTYAEHT IOIyCKaeT HETOYHOCTH, HETOCTATOUHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOMIONAIOTCA HApYLICHUS JIOTHYECKON
MOCJIEAOBATENBHOCTH B U3JI0KEHUH IPOIPaMMHOI0 MaTepHaa.
2 Huxe 60 HeynosnerBop|OLeHka «HEYIOBIETBOPUTENBHO» BBICTaBIAETCA CTYAEHTY, ecnd OH He|OLieHKa «HE 3a4TE€HO» BBICTAaBIISIETCA
WTEJBHO  |3HA€T 3HAUUTENBHOM YacTH NPOrpaMMHOIO MaTepuana, JOMyCKaeT|CTyAEHTY, €clu CTYJeHT He 3HaeT
(He 3aUTEHO) |CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHCHUSMH|OCHOBHBIX HOHSTHHA TEMBI AWCLUIIMHBL,
BBHIMIOJIHSET — NpakTHYeckue paboTbl, HEOOXOAWMBIE TPAKTUYECKHWE|HE OTBEYaeT Ha JOMOJHUTEIbHBIE H

KOMIICTCHIIMM HEC C(l)OpMHpOBaHI:I, OOJIBIIMHCTBO opeayCMOTPCHHBIX
HpOI’paMMOﬁ O6y‘IeHHH y‘{e6HBIX 33,I[aHI/Iﬁ HC BBIIIOJIHCHO, Ka4€CTBO HX
BBITTOJTHCHHA OIICHCHO YMCJIOM 6ann013, ONU3KUM K MHUHUMAJIbHOMY

HaBOJAIIHEC BOIIPOCHI MPEIIOaBaATCIIA.




MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((uinan)
(benepanbHOr0 TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHATBHBIN HCCIIEIOBATEIBCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

Hamnpasnenue noarorosku/crieranbHOCTh: 18.03.01 —Xumuyeckasi TEXHOJIOTUS
(k00 u HaumeHosaHue)
[Tpoduns/ciermanu3zanus: «XuMHUYecKas TEXHOIOTHs OPTraHUYECKHUX BEIIECTBY,
(HaumeHosanue)

Cemectp_ 6 (ouHas), 7 (04YHO-3a049HAs, 3209YHAs)

BOHpOCLI IJIS MOATOTOBKHU K 3K3aMEHY

no pucuuminge b1.B.J1B.03.02 PagukailnbHO-LEMHBIE IPOIECCH] 1 HHUITUATOPEI
(HaumeHoOBaHUE OUCYUNTUHBL)

1. AKTHBHBIE YaCTUIBI B OPraHMYECKOM CHHTE3E;

2. OCHOBBI TEOPUH PEAKIIMOHHON CIIOCOOHOCTH OPTaHNYECKUX COCTMHEHHH.

3. [IpaBna oTOOpa 3IIEMEHTAPHBIX CTaINi IPH BBIIBIPKCHUHU THITOTE3 O MEXaHU3ME PeaKIni

4. Teopus peakuuii B ra3oBoi dase

5. Teopus peakuuil B KOHIEHCUPOBAHHBIX Cpeax

6. Turisl peaxiuii CBOOOAHBIX PaIMKAIOB

7. Peakiun pamukanoB: peKOMOMHAIMS (COYeTaHKe), TUCIIPOIIOPIIMOHNPOBAaHHE, [3-pactiaj, 3aMeleHne, IIPHCOSIH-
HEHME.

8. PanukanbHble U HOH-paJuKaIbHbIE peakuuu. L{enHble paqukanbHble peakiuu

9. TunyuHble ”HUIUATOPBL. OCHOBHBIE HHULIMATOPBL: OPraHUYECKHE U HEOPIraHNYECKHE IEPOKCUIBI, A30COEIMHEHUS,
HUTPO3aaHWIINABI, TPHA3EHBI, JJIEMETOOPTaHMYECKNE COSIMHEHNS (B T.4. KAPOOHMIIBI METAIJIOB), ANOCH3UIIBL.

10. 'enepupoBanne pajuKalioB myTeM (OTOIN3a, TEPMOJIH3a, PAANOIIN3A, PA3PbIBOM JaOMIBHBIX CBS3EH, TpeaBapH-
TEIBHO BBEJIEHHBIX B MAKPOMOJIEKYIIBI IOJIMMEPOB, ITyTEM IIEPEHOCA IEKTPOHA OT METAJIA.

11. Peakiuu nprcoeIMHEHNUs, 3aMELEHUS, STMMUHUPOBAHHS U IEPETPYIIHPOBKH.

12. PeakumoHHast CIOCOOHOCTD M CENIEKTHBHOCTH B PaIMKAIBHBIX PEaKkInsiX

13. PagukanbpHO-IIETTHBIE IPOLIECCHl. IHTMONTOPEI, HHUIMATOPBI M IIPOMOTOPEI LEMTHBIX peakuuii. [lenHoi Mmexanusm
U €ro CTaJuu.

14. KuneTnueckue 3aKOHOMEPHOCTH HEPA3BETBIICHHBIX LEMHBIX PEAKLIU.

15. Pa3BeTBIECHHBIE LIEHBIE PEAKLIUU.

16. Peakiiuu ¢ BEIpOXKIEHHBIM Pa3BETBICHUEM

17. HayuyHble OCHOBBI paJIMKAIFHO-LIEIHBIX IMIPOLIECCOB XJIOPUPOBAHMS NMapadrHOB, ONSHUHOB U apOMATHUYCCKHUX
coequHEeHNI. MeXaHU3M U KHHETHKA PeaKLUi XJIOPUPOBAHUsI, COCTaB MPOJYKTOB U CEIEKTUBHOCTH IIPOLECCA.

18. Texnonorum >kuko(pazHOro 1 ra30(hasHOro XJIOPUPOBAHUSL.

19. XuMus 1 TEOpETUUECKOE OCHOBBI IIPOLIECCOB OKUCIIEHN L. MeXaHu3M, KWHETHKA, KaTallu3, CEIEKTUBHOCTH IIPOLIEC-
COB OKHUCJICHUSL.

20. OkwucieHHE YTIICBOJOPOJOB B THIPONEpOKCHAbl. OCHOBHBIE HAIpaBICHHS OKHCIUTEIBHOW mepepaboTKu
napaguHOB.

21. OcobenHocTy razoha3HOro OKMCICHHUS HU3IINX ITapadUHOB.

22. MeTtobl HHUIIMMPOBAHUS PAJUKAIbHONW MoauMepu3aly. MHUIMATOPB! U CKOPOCTh MHULMUpOBaHud. Ctaauu u
KHMHETHKa npouecca. CpaBHEHHE HEMHBIX PeaKIUl HU3KOMOJEKYIISIPHBIX BEIECTB U PaAUKAIbHON MOJIUMEPU3ALUH.

HabGop yTBep)KIECHHBIX SK3aMCHAIIMOHHBIX  OwieroB  xpanurcs Ha kadempe. Kaxmprit
9K3aMCHAIIMOHHBIN OWJIET CONIEPKUT JIBa TEOPETUYCCKUX BOMpoca MakcCHMallbHOE KOJIWYECTBO OalIoB,
KOTOpOE CTYACHT MOXET IMOJYYUTh 3a dk3aMeH -40, U3 HUX 3a OTBET Ha OJIMH TeopeTHdYeckuil Bompoc — 20.
MuHIMaIBHOE KOIHYECTBO 0AJIIOB 3a 3Kk3aMeH — O .
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Y4eOHBIM TUTAHOM 110 HampaBieHW0 ToaroToBku 18.03.01 —XwMudeckas TEXHOJOTHS IS
00y4aroIIUXCsl PELyCMOTPEHO MpoBeeHue aboparopubix 3austuii mo aucuummnae b1.B.JIB.03.01
b1.B./IB.03.02 PajgukaiabHO-IIENHBIE IPOLIECCH] 1 MHUIIUATOPEI.

JlaGopaTopHble 3aHATHS [0 JUCHUIUIMHE MPOBOAATCS B  CIEIHAIBHO 00OPYIOBaHHBIX
nabopaTopusiX ¢ MPUMEHEHHEM HEOOXOIMMBIX CPEACTB OOyuYeHHs: TabopaTopHOro 00OPYIOBAHUS,
00pasIoB I KCCIICOBAHIA, METOJUUECKUX TTOCOOHH.

Iens mpoBeacHUS TAOOPATOPHBIX PAOOT - MPAKTHUECKOE OCBOCHUE TEOPETHUYCCKHUX TMOJIOKCHUIN
JIEKIIMOHHOTO Marepuaia, a TakKe BBIPaOOTKa CTyJICHTAMH OMPEACICHHBIX yMEHHH ¥ HaBBIKOB
CaMOCTOSITEIIBHOTO IKCTICPUMEHTHPOBAHHUS.

KommiekT 1adopaTtopHbix pador
o mucuumrae b1.B.J1B.03.02 PaankaiabHO-IIEMMHBIE OPOIECCH] U HHHITAATODEI

( HauMeHo8auue OUCYUNIUHbL)

JlabopaTopHas padora Ne 1
KATAJIMTUYECKOE PA3JIOXKEHUE ITEPEKNUCHU BOIOPOJA
Llenv pabomul: ompeneIuTh CKOPOCTh PA3IOKEHUS TMEPEKHCU BOAOPOAA 3aJaHHOW KOHIICHTpAIMH B
MPUCYTCTBUM TOMOTEHHOTO U TETEPOre€HHOr0 KaTalu3aTropa.
Kpamxkas meopus

IIpuMeHeHue nepekucu BoI0Opoaa BO MHOTUX TEXHOJIOTHYECKUX MPOIECCaX, MEIULMHE U IPYTUX
00J1acTSX OCHOBBIBaETCS Ha €€ OKHCIUTEILHBIX CBOWMCTBax. Hambonee XapakTepHBIA IS TEPEKUCH
BOJIOPOIa SK30TEPMUYESCKHUI pactajl B KUCIION cpe/ie MOKET ObITh TIPEICTABIICH YPAaBHCHHUEM:

H,0;, = HbO+20, (1)
Pexxe TopKO OA ACHCTBUEM HEKOTOPBIX CHIIBHBIX OKUCIUTEIECH IEPEKUCH BOJIOPOAa IPOSBIIIET CBOMCTBA
BOCCTAHOBUTEIISI COTTIACHO YPAaBHEHUIO PEAKLIUU:

H,O; = O, +2H (2)
OxucnurenpHas (yHKIUS OoJiee OTYETIMBO BHIpAXKECHA Yy MEPEKHCH BOJOPOAAa B KHUCIOH Cpeae,
BOCCTaHOBUTEJIS — B II[CJIOYHOM.

Pacnag o cxeme (1) uaét co 3HAYUTENHLHOW CKOPOCTHIO B MPUCYTCTBUU BEUIECTB, CIIOCOOHBIX
OKHUCJIATBHCS BBLACTSIOIUMCS KUCIOPOAOM. Y CKOpSItoIee NEHCTBUE HA PA3IOKEHUE MEPEKUCH BOJOPOAA
OKa3bIBAIOT TAKXKE TBEPJbIC KAaTAIHM3aTOPHI (CTEKIO, MHOTHE METAJUIbl, B YaCTHOCTU IUIATHHA, COJIA U
OKHCJIBI METAJIOB, YTOJIb U T.11.). Ha TeueHue kaTanuTuuecKon peakiiuu pa3ioKeHus EPEKUCH BOJOPOaa
BIIMSIOT COCTOSIHHE MOBEPXHOCTHU KaTanuzaTopa, pH cpeasl u katanutudeckue sapl. CUIBHBIMU SIaMU IPU
pa3oKEeHUH MepeKkrucy Bojopoaa Ha miartune asisatores: Cs, CoHsOH, L, P, CO, PH3, AsH3, Na,SOs.

CormnacHo cxeMe NMpeUIoKeHHOW HEMEIIKUM YueHbIM Bunanaom, paznoxeHue nepeKucu BoIopoaa
MPOTEKAET Yepe3 CIACAYIONINE MEIJICHHBIC U OBICTPBIC CTa/IUU:

HOOH = O, + 2H (MmenneHHO)
HOOH + 2H = 2H,0 (6sIicTpO)
2H,0, = 2H,0 + O,

CyMMapHasi CKOPOCTbh PEaKIUU OMPEICIsIeTCs] EPBOM CTaaued, U MOITOMY peakiusi UAET IO
nepBoMy mopsiky. [Ipeamnonaraercs, 4To cTagus aacopOIyu — 1eCOpOIMH MPOUCXOANUT BeChMa OBICTPO U
HE TUMUTUPYET Tpouecc. CKOPOCTh pa3lioKeHUs MEPEKUCH BOJAOPOa B 3HAUUTEIBHON CTECNEHU 3aBUCUT



OT KOHLEHTPALUHU pacTBOpa. IT0 00yCIOBICHO KaTATUTUISCKUM JIEHCTBHEM BOMBI.
OKCnepumMeHmanbHas 4acmy

Peaxmusui: nepexucs Bogopona 30%; kanuii MapraHIOBOKUCIHBINA (IlepMaHranart); yrojis Mapku BAY);
okuchk Meau (I1)); okuch MHKA; AUCTHIUIMPOBAHHAS BOAA.
Ipubopwr: GropeTka Ta3oBast; KONObl KOHHYECKHE, BMECTUMOCTBIO 100 cM’; IHIMHAPHI MEpHBIE,
BMECTHMOCThIO 50 CM>; MHIETKH rpaxyupoBaHHbIe, BMeCcTUMOCThIO 1, 2, 5 u 10 om’; CEKyHIOMED;
TEpPMOMETp CTEeKIIAHHBIH TabopaTopHblii ¢ nuanasonoM usMepenus ot 0 °C 1o 100 °C, nena nenenus 1 °C.
IIpogedenue sxcnepumenma.

1-as1 cepusi onbITOB. B paboTe M3MepAIOT CKOPOCTh Pa3ioKeHUs MEPEeKUCH BOJOPOAA 3aJaHHON
KOHILIGHTPAIMK B MPHUCYTCTBUH KaTaau3aTtopoB. [y 3TOH Henu NpUMEHSIOT Ta30MEeTPHUYECKHH cIocoO,
KOTOpBI TIO3BOJISIET OMNPEAETUTh C JIOCTaTOYHOW TOYHOCTBIO CPEAHIOI0 CKOPOCTh 3@ KOPOTKHE
MPOMEKYTKH BPEMEHHU U, TAKUM 00pa30M, CTPOUTH KPUBBIC H3MEHEHHSI CKOPOCTH PEAKLUN BO BPEMEHH.

A2 AL

PI/ICYHOK 1 — YcranoBka KaTaJIUTHYCCKOTO Pa3I0KCHUA NEPCKUCHU BOAOPOaa

1 — peakMOHHEIIT cocya; 2 — oOpasel] KaTanu3aTopa; 3 — CoCya A pacTBOpa MEPEeKHCH; 4 — MPOXOHOI KpaH; 5 — TPEeXX0J0BOIi KpaH; 6 — ra3oBas OIOpeTKa;

7- YpaBHUTEIIbHAS CKIITHKA; 8- COCOWHUTEIIbHASA pr6K3., 9 — MarHuTHAs MeIIaaKa

KonuuecTBoO pa3noxuBIICHCS K JAHHOMY MOMEHTY IEPEKUCH BOJOPOA OMPEIEISIOT 0 00beMy
BBICTTUBIIIErOCs Kuciaopoaa. Cxema mprudopa Juisi H3MEPEHUS CKOPOCTH PA3JIOKEHUS TIEPEKUCH BOIOPO/Ia
MpeJICTaBICHA Ha PUCYHKE 1.

[lepen HauanmoM ombITa BHICYLICHHBIM PEAKIIMOHHBIN cocyl 1, ¢ MOMEIIEHHOW B HEr0 HaBECKOU
KaTanu3aropa, U BOPOHKY 3 COCIMHSAIOT B COOTBETCTBHM CO CXEMOH U TPOBEPSIOT T'€PMETUYHOCTH
CUCTEMEI. [[Jist 3TOr0 MPUBOMAT JaBJICHUE BHYTPH CHCTEMbI K aTMOC(EPHOMY, YPaBHSB Ha MTPOU3BOIBHOMN
BBICOTE JKUIKOCTh B OIOpPETKE 6 M ypaBHUTEIHLHOW CKISHKE 7, HECKOJIBKO pa3 MOBOPAYMBAIOT KpaH 5,
MOTHUMAIOT CKJISTHKY 7, 4TOOBI 3aIIOJIHUThH OIOPETKY 3aTBOPHOM MKHUAKOCTHIO (BOOH) TOBEPXY, IMOCIIE YEr0
COOOIIAIOT OFOPETKY C PEAKTOPOM U OIYCKAIOT CKISHKY MPUOIU3UTEILHO Ha YSTBEPTh BBICOTHI OIOPETKHU.
Ecnmu oGecriedena mocraToyHas T€PMETHYHOCTh, YCTAHOBHBIIWICS YpPOBEHb 3aTBOPHOW JKUJKOCTH B
OIOpeTKe HE JTOJKCH CMEINIATHCS B TCUCHUE HECKOJIBKUX MUHYT.

Js  TPUTOTOBICHHS WCCICAYEeMOTO pPacTBOpa OTMEPSIOT MHUIETKOW WM MHKPOOIOPETKOM
3aJlaHHBIN TpernoiaBaTesieM 00beM UCXOAHOTo pacTBopa HoO; v pa3daBisioT AUCTUILTUPOBAHHON BOJIOM,
nobamisiroT pactBop KMnOs4 B 3amaHHOM TpernojaBaTelieM o0OBeMe W 3aKpbIBaloT Kpbimikod. [locie
THIATETPHO TEPEMENIUBAIOT W OTOMpAIOT JUIsl  aHalu3a TpajJydpoBaHHOW mHIeTkor 10 i
MIPUTOTOBJIICHHOT'O PacTBOPA.

[To Mepe MOHMKEHUS YPOBHS JKUAKOCTH B OOPETKE YPAaBHUTEIHHYK) CKIIIHKY OITyCKAlOT TakK,
YTOOBI Ha MPOTSHKCHUH BCErO OIBITA Pa3HOCTh YPOBHEW B OOPETKE W YPaBHUTEIHHOW CKISIHKE ObLia
MHUHHMAaIBEHOM.

B moment BBoga KMnOj4 BKITFOUaeM CeKyH0Mep. 3HaUeHHE 00beMa BBIICISIONIET0Cs KHCIOpoia
CJIeIyeT PErUCTPUPOBATH MOCTOSTHHO BMECTE CO BpeMeHeM, HaunHas ¢ BBoga KMnOs B peaktop. B xone 1
ombITa aenaroT 15-20 3amepoB. ONBIT cilelyeT 3aKaHYMBaTh, KOTIa 00bEM BBLICIUBIICTOCS KHCIOPOJA
coctaBut Oonee 70-75% ot obmero odbema, KOTOPBIH MOXKET BBIIEIUTHCS MPU TOJHOM DPa3IOKEHUH
MIEPEKUCH.

2-asg cepusl OMNBITOB. BTopas cepwsi ONBITOB MPOJICIBIBACTCS AHAIOTMYHO TIIEPBOM, BMECTO
TOMOTEHHOTO KaTajlu3aTopa IepMaHTaHaTa Kaius B PEAaKIHMOHHYIO CMECh MOMEMIACTCS TeTepOTreHHBIN
Katanu3aTop. B KauecTBe reTepOreHHOro KaTaun3aTopa npe/iaraeTcs MPOBECTH POBEPKY Ha aKTUBHOCTh
B PEAKIMU Pa3NI0KEHUS MEPEKUCH BOIOPOAA TPEX 00pa3IoB: yroyib Mapku bAY (KpuUCTaUIb), OKHCh MEIH
(IT) (cTpykKa), OKUCh TUHKA (TIOPOILIOK).

3-4 cepus ombITOB. TpeTbsi cepusl OMBITOB MPOBOJIUTCS AHAIOTMYHO MEPBOM, K TOMOTCHHOMY
KaTajau3aTopy IEepMaHTaHaTy Kayius JOOaBISIFOTCS TPOMOTOPHI, T.€. BEMIECTBA KOTOPHIC CIIOCOOHBI
MOBBICUTH HMJIU TIOHU3UTh aKTHBHOCTH KaTaan3aTopa Ha HECKOJBKO MOPSIKOB. B KauecTBe MpOMOTOPOB
KaTajau3aTopa IMpejyiaracTcs MPOBECTH MPOBEPKY € A00ABIEHUEM YKCYCHOH KHCIOTH oObeMamu (0,025;




0,05;0,1; 0,15; 0,2; 0,25 mi1) U ¢ HOOGaBIEHUEM U30TPOMIIIOBOTO criupTa oobemamu (0,2; 0,5; 1; 1,5; 2 mu).
Obpabomka 3KCnepuUMeHMAIbHbIX OAHHBIX

B nmamHOM pasgene 51abopaTopHOl pabOTBI  CTYJASHTY HEOOXOAMMO 1O TOJYYCHHBIM
SKCMEPUMCHTALHBIM JIAaHHBIM TIPOW3BECTH PACYETBl U IMOCTPOUTH TpadUK WU3MEHEHHsS] CKOPOCTH
Pa3IoXKeHHS MIEPEKUCH BOJIOPO/Ia BO BpEMEHH.

JInst ka0l ceprH OIBITOB TIOCTPOUTH Ipa)K 3aBUCUMOCTH BBIJICITUBIIETOCS 00beMa KACIOPOAa
OT BpeMeH (PUCYHOK 2).

s kaxxoit kpuBo# rpadudyecku HaiTh 3 (HEKTUBHYIO CKOPOCTh PEaKIIUH, TPOBEIS KacaTeIbHYIO
K KHHETHYECKOM KpUBOM (PUCYHOK 3); 3pPeKTHBHASI CKOPOCTH PEAKIIMH B JIAHHBII MOMEHT BPEMECHHU paBHA
0 a0COTIOTHOW BEJIMYMHE TAHTEHCY yTila HaKJIOHA KacaTelbHoM (3):
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Pucynok 2 — I'padvik 3aBUCUMOCTH BBIJCIUBIIETOCS 00BbeMa KHCIOpOoia (M) OT BpeMeHH (MUH)
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Pucynoxk 3 — I'paduk 3aBHCHMOCTH KOHIIEHTPALMK OT BPEMEHH AJIsl onpeneneHust 3 HeKTHBHON
CKOPOCTH PEaKIUU
Haiitn KoHIIEHTpaLnIO epeKrcy BOJOPOAa B IPUTOTOBICHHOM PacTBOpE M0 cieaytomield popmyie (4):

VHz0,+0H,0,
Cyo=—22%2 (4

[Moctpouts rpaduk 3aBUCHMOCTH CKOPOCTH Pa3JIOKEHHUS IMEPEKUCH BOJIOPOJAa OT KOHIEHTPAIUU IS
OTIPEICIICHUS TIOPSIIKA PEAKIIIH.
Cmamucmuueckas 06pabomxa pe3yIbmamos dKCnepuUMeHma
B nannOM paszzene mabopaTopHOH pabOTHI CTYACHTY HEOOXOIUMO I10 TIOTYYSHHBIM IKCIICPUMEHTATLHBIM
JTAHHBIM TPOU3BECTH CTATHYECKYIO 00pabOTKy pe3yIbTaTOB AKCIICPUMEHTA.
Paccunrats cpeaHeapudMeTniecKkoe 3HAUCHNUE PE3yIbTaTOB IKCIICPUMCHTA!
TN -

C:'—':'(‘i’

n

My 0,

TC N — Y1CJIO OKCIEPUMEHTOB

PaccuuraTh OTKJIOHEHHE OT cpeanero 3Hadenus (C; - C)
PaccuntaTh KBaapaT OTKIOHEHHs OT cpenHero 3Hauenus (Ci - C)
PaccuuTaTh CyMMy KBajIpaToB OTKIOHEHHUs OT cpeHero 3Hauenns: Y (C. — C )

PaccunraTh cTaHIapTHOE OTKIOHCHUE S€IMHUYHOTO PE3yJIbTaTa OT CPeHEeApH(PMETHISCKOTO 3HAUCHUS
|Zcc. —©3=
s.— |ZLE— D=

~N T — 1D

n

C=C+S-#t,
PaCC‘lI/IT aThb I[OBepI/ITeJ'ILHHI/I I/IHTepBaJ'I OHpG}.‘LCJ’I}IGMOH BCIIMYUNHBI. - - 7

rae t, , - koagduuuent CreroneHTa. Ero 3HayeHne HaXoAaT U3 TaONMLBI 2, 3a/1aBasCh JIOBEPHTEILHON

BEPOATHOCTHIO P.
Tabnuna 2 — 3nauenns kospdunnenta CreronenTa t, .
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P n=2|n=3 |n=4|n=5|n=6 | n=7|n=8 |n=9 | n=10

090631292 235|213|201|157|189]|183]|181

095|127 4,30 |3,18|278|257|245|231|226|223

Bui6o0wi. B nannom pazaene mabopaTopHoil paboThI CTYAEHTY HE00X0IMMO MEPEUUCIUTE OCHOBHBIE HTOTH
MPOJICIaHHON PaOOTHI.

1-o#f moarpymmne CTYIACHTOB HEOOXOAMMO TOSCHUTh, KaKUM 00pa3oM TOMOTCHHBIH KaTalu3aTop, B
YaCTHOCTHU MEpPMaHTaHaT Kajus, BIMSICT Ha CKOPOCTh Pa30KEHUA MIEPEKUCH BOAOPOIa.

2-0ff TOATpyMIie CTYJIEHTOB HEOOXOJUMO IIOSCHHTh, KAaKOW W3 HCIIOJIIE30BAHHBIX UMH 00pa3loB
TeTePOreHHOT'0 KaTalln3aTopa ABISICTCS HanOoJiee aKkTUBHBIM B PEAKIIMU PA3JIOKEHUS TIEPEKUCH BOJIOPOIA
1, KaKUM 00pa3oM CTPYKTYpa ¥ TOBEPXHOCTh KaTAIN3aTOPa OKA3bIBAIOT BIMSHUE HA MPOTEKAHUE PEAKIIHH.
3-eil moarpymie CTYAEHTOB HEOOXOIUMO TMOSCHUTH BIHMSHAE NPOMOTOPOB (YKCYCHOW KHCIOTBHI H
M30MPONIIOBOIO CITUPTA) Ha JICHCTBUE TOMOT€HHOTO KaTaau3aTopa.

JlabopaTopHas paGora Ne 2
BIIMAHUE HHIT'MTBUTOPOB HA TIPOLJECC
OKHUCJIEHHUA 3THJIBEH30JIA
Lenb paboTI:
1. M3y4nTH BIMSHHUE Pa3INYHBIX HMHTHOUTOPOB Ha MPOLIECC OKUCIICHHS 3THIIOEH30T1a
2. IPOBECTH CPaBHUTEIBHBIN aHAJIN3 HHI'MOUTOPOB IO BIMSHHIO Ha MPOLIECC OKHUCICHHS THIIOEH30J1a.
Kparkas Teopus.

LlenHoii mpoliecc OKWCIIGHWS BERyT, UYepeaysch, aJKWIbHbIE M TEPOKCHIBbHBIC paaukaibl. IloaTomy
OKHCJIEHHE MOTYT TOPMO3HMTH aKIENTOpPhl KaK aJKWIBHBIX, TaK M IEPOKCHIBHBIX PAJMKaIOB. ABTOOKHCIICHHE
pa3BHUBaeTCS Kak LeMHas peakiys, aBTOMHUINUpoBaHHas oopasytomumcs ROOH. TToaToMy aBTOOKHCIICHHE MOXKHO
3aTOPMO3HTB, pa3pyllasi THAPOIIEPOKCH]] O3 ero paciiajia Ha paJuKalibl. B cOOTBETCTBUY CO CIIOXKHBIM MEXaHU3MOM
OKHCJIEHUSI ”THTUOUTOPHI 10 MEXaHU3MY MX JACHCTBHUS MOYKHO pa3/ielIUTh Ha CJICIYIOIIHE ECTh TPYTIIL:

1. Uneubumopel, obpwiearouue yenu no peakyuu ¢ NEPOKCULbHbIMU padukaiamy. TaKUMA THTHOUTOpaMH
SIBJISIFOTCSL apOMAaTHYECKUE COCAMHEHMs co cpaBHHUTENBHO ciadbbiMu O- H 1 N- H - cBsa3smu (deHoinsl, HadTONbI,
apoMaTH4YecKue aMHHBI, aMHHO(EHOJIBI, TUaMUHbBI). Takoro THma COeAWHEHUs 00JaJaroT BOCCTAHOBHUTEIHHBIMU
CBOWCTBaMH U OBICTPO pEarupyroT ¢ HEPOKCHIIBHBIMA PaJINKAIAMH.

2. HUneubumoptui, obpuieaiowue yenu hno peakyuu ¢ arkuibHoiMy paouxanamu. K HUM oTHocsTCS
COEAMHEHHs, OBICTPO pearupyromye ¢ alKWIbHBIMH pajWKalaMH: XWHOHBI, WMUHOXWHOHBI, METHJICHXHHOHBI,
CTaOMJIbHBIE HHUTPOKCHJIBHBIC DPAJMKaIbl, MOJEKYJSIPHBIA HOA. AJKWIBHBIC paguKaibl OBICTPO pearupyrmor c
KkucsoponoM . [ToaToMy Takoro Tuma HHruOUTOpH! 3((EKTUBHBI B YCIOBHUSX, KOT/Ia KOHLIIEHTPALMST PACTBOPEHHOTO
KHCJIOPOZIA B OKUCIISIEMOM BEILIECTBE HU3KAsL.

3. Uneubumopul, paspywaiowue 2uoponepokcudvl. K Takoro THIa COeTUHEHHSIM OTHOCSTCS BEIECTBa,
OBICTPO pearupyromme ¢ THIPONEpOoKcHIaMu 0e3 oOpa3oBaHMSI CBOOOJHBIX PaJMKANIOB: CyIb(UABL, (OCHHTH,
apCeHMTHI U T. 1., a Takke THodochaTsl 1 kapbamMaThl METAJIOB, Pa3HOOOPa3HBIE KOMIUIEKCH MeTaJUIoB. Peakims ¢
THJPOIICPOKCHAOM MOXET IPOTEeKaTh CTEXHOMETpHYecKH (Cynabduabl, HochUTH) M KATATUTUIECKH (KOMIUICKCHI
METaJUIOB).

4. HUneubumopwvr - Oezaxmugamopsvl Mmemannog. COSIUHEHUs METaUIOB TEPEeMEHHOH BaJIEHTHOCTH
paspyLIaloT THAPOIEPOKCHABI C 00pa3oBaHHMEM CBOOOJHBIX pPaJMKaJOB, 4YTO YCKOpSET OKHCIeHHe. Takoe
KaTaJIM3UPOBAHHOE OKUCIICHUE yIAeTCs 3aMeUINTh, BBOAS KOMILUIEKCOOOpa30BaTellb, KOTOPHIH 00pa3yeT ¢ METaIoM
KOMIUIEKC, HEaKTHUBHBIH 110 OTHOLIEHHUIO K THAPONEpPOKCHILy. B KauecTBe Takoro THIa HHrHONTOPOB MCHOJIB3YIOTCS
JIMaMUHBI, THAPOKCUKHUCIIOTH M U pyrue OMQyHKINOHAIBHBIE COSANHEHNUS, 00pa3yrone ¢ MeTaJulaMH POYHbIC
KOMIIJIEKCHI.

5. Hneubumopwi muocokpamuozo oOevicmeus. 1Ipym OKHCIEHHMH HEKOTOPBHIX KJIACCOB BEIIECTB (CHMPTEHI,
anudaTuiecKkue amMHHBI) 00pa3yloTCsl INEPOKCHIIBHBIC paJuKaibl , OOJajarollie KaK OKUCIUTENbHBIM, Tak M
BOCCTaHOBHTEJILHBIM JIeiicTBHEM. B Takux cucremax psii ”HTHOUTOPOB , OOpBIBas LIETH, CHOBA PETCHEPUPYIOTCS B
aKTax oOpbIBa ENH: IPOUCXOMUT KaTATUTHIECKI 0OpBIB Lereil. Unciio oOphIBOB 11enei 3aBUCHT OT COOTHOILCHHUS
CKOpOCTEH peakuuii pereHepanuy MHTHOMTOpa M €ro o0paTHMMOIr0 pacXomoBaHWs. MHOTOKpaTHBIM OOpBIB menen
HaOmofaeTcst B pAAe Ciay4aeB W B rojuMepax. VHruOuTopamMM MHOTOKPAaTHOTO OOpbIBA IIENeH SIBISIOTCS
apoMaTH4YeCKre aMUHBI, HUTPOKCHUIIbHBIE PaIiKajibl, COSANHEHNS METAJJIOB TIEPEMEHHON BaJICHTHOCTH.




6. Hueubumopwvr xomburuposanunoeo Oeticmeus. HEKOTOpPBIE COCTUHEHHS TOPMO3ST OKHCIICHUE,
OJTHOBPEMEHHO BCTyMasi B HECKOJIBKO peakiuii. Harnprumep, oHM pearupyioTr U ¢ alKWIBHBIMH, U C TIEPOKCHIILHBIMU
pamukanaMy (aHTpaleH, METWICHXHMHOH), pPa3pyIlIaloT THUAPONEPOKCHIBI M OOpHIBAIOT LENH II0 PEaKIUH C
ROz (kapbamatsl 1 THOOChaTEl MeTawioB). Takue COeIUHEHHS SBISIOTCS WHTHOMTOpaMH KOMOWHHMPOBaHHOTO
neiicTBuA. B mapansenbHble peakuM MOMKET BCTYIaTh OJHA M Ta e rpymmna. Hampumep, ¢ IBOHHOI CBSI3bIO
MeTWIEHXHHOHA pearupyeT ¥ R u ROz’ . Yacto B Monekyiie nMeroTcst jBe Wik Oosee pyHKIMOHAIBHBIX TPYIIIHI,
Kaxrgas M3 KOTOPBIX BCTYIIaeT B COOTBETCTBYIOIIYI0 peaknuto. Hampumep, d¢enoncynsun pearupyer c
THIPOIIEPOKCHUAOM CBOeH cynbpuaHoil rpymmoi nu ¢ ROz cBoeit enonpHoON rpynmoii. Hakonen, B pa3Horo Turma
peaKknuy MOTYT BCTYIIaTh MCXOIHBI MHIMOWTOP M MPOXYKTHI €ro mnpespamieHns. KomOnHupoBaHHBIM AeficTBHEM
o0mamaloT Yacto cMecH MHruOuropoB. Hampumep, mpu BBeZ€HHM B OKHCISIFIOLIMICS yrieBomopox ¢eHona u
cynbduaa mepBblii TOpMO3UT, 0OpbIBast 1enu mo peakuuu ¢ RO2', a BTOpoil CHMXXAaeT CKOPOCTb BHIPOXKICHHOTO
pa3BeTBJIEHUS LeNel, pa3pymas rugpornepokcu. Ecim aBa mHruOuTOpa yCHIMBAIOT TOpPMO3SIIee ASHCTBHE APYT
JIpyTa, TO MBI IMEEM JIEJIO C cuHepeusmom. Ecim ux Topmo3ssiiee IeicTBIE TPOCTO CYMMUPYETCsI (HapuMep, epro
WHIYKOUU TpU ACHCTBUM CMECH PaBeH CyMMeE MNEpHOAOB MHIYKIHUH TPH JEHCTBHM Ka)XIOTO W3 MHTMOWTOPOB
HIOPO3Hb), TO Mbl UMEEM JIENO0 C UX a0OUMUEHbIM MOopmossuum Oeticmeuem. Ecinu TopMo3ssiiee AeicTBUE cMeCU
MEHBIIE CYMMBI TOPMO3SIIIMX BO3/CHCTBUI Ka)KJOr0 W3 HHIMOMTOPOB, TO MBI HUMEEM JIENI0 C AHMASOHUSMOM
WHTAOUTOPOB.

ITpn aBTOOKHCIICHUN OPraHUYECKHUX COCTMHEHHH TJIaBHBIM MCTOYHHUKOM CBOOOIHBIX PAJHKAJIOB SIBIISIOTCS
oOpazyronecs: B peakiiy THApOonepokcHbsl. OTcioa CleayeT, YTO CKOPOCTh aBTOOKHCIICHHUS MOXKHO 3aMEUIUTb,
€CII CHHU3WUTHh KOHIIEHTPAIMIO THAPONEPOKCHJa MyTeM €ro paspymeHus. IIpu aToMm ciemyer MMeTh B BHIY, YTO
BO3MOJXKHBI JIBa NMPHUHIMITHAIBHO Pa3HBIX HampasiieHus: pacnaza ROOH: roMomuTHyeckuii U reTepolMTHIecKUi.
[lepBBIit MPUBOIUT K 00pa30BaHHIO CBOOOIHBIX PaIUKAIOB, U TIOITOMY HHTEHCH(UKALNS TOMOJIUTHYECKOTO pacraia
TOJIBKO YCKOPHUT OKHcieHue. HaoGopot, rereponurnueckoe mpeBpaimeHrne ROOH B MonekymsipHble HpPOIYKTHI
(MONEKyYJIAPHBIA pacraji) CHU3UT KOHLEHTPALMIO T'MIPOIEPOKCHAA M COOTBETCTBEHHO CKOPOCTh €ro pacrajga Ha
pauKabl.

Ksasucmayuonapuwiii pesicum. Ilpu 10CTaTOYHO BHICOKOW TEMITEpaType WM B IPUCYTCTBUH Pa3pyLIAIOIIEro
ROOH xarannzatopa TrHIpONEPOKCH OBICTPO pacliafaeTcs, U B CHCTEME yCTaHABIMBACTCS KBAa3UCTAI[IOHAPHBINA
PEKUM OKHCIICHHUS 10 THIPOTIEPOKCHIY, KOTIa CKOPOCTh €0 paclaja CTAaHOBHUTCSI PaBHOM CKOpPOCTH 0Opa3oBaHUsL.
[Tpu 3TOM KOHLIEHTpAIHSI THIPOTIEPOKCHA B ITPOIIECCE OKHCICHUS YBEIMUMBACTCS, TaK KaK 110 MEPEe PacxoI0BaHUS
MHrHOUTOpa TOPMOXKEHHE ociadeBaeT M ckopocTh oOpasoBaHuss ROOH Hapacraer. HeoOxomuMeiM ycnoBueMm
KBa3HCTAI[IOHAPHOTO PEXHMMa WHTMONPOBAHHOTO OKHMCIICHUS SIBIISIETCS Cieylolee HepaBeHCTBO: ke>> 1, rae ke-
cymmapHbIid koaddunuent ckopoctu pacxomoBanuss ROOH no Bcem HampaBiieHHSIM: paciiaj Ha pajuKaibl, pactas
Ha MOJICKYJISIPHBIC TPOIYKTHI, pacraj oA ACHCTBHEM CBOOOIHBIX paauKainoB. Ilepexox OT HECTAIMOHApPHOTO K
KBa3WCTAI[IOHAPHOMY DPEXHMY CBS3aH C TEPUOJOM HHIYKIWH t , KOTOPHIH 3aBHCHUT OT WHTHOMTOpa W €ro
KOHLICHTPALIH.

MexaHu3M BO3JCHCTBHS WHTHOMTOPOB Ha OKHCICHHE OpPraHMYECKUX COCAMHEHHWH pa3HOOOpaseH.
Wurubutops! 06pbIBatoT Lenu 1o peakiusaMm ¢ RO2mm ¢ R'. O6pasyronuecs U3 HUX pajuKalbl HEAKTUBHbI WU
Y4YacTBYIOT B IIPOJIoJbKeHMH 1ienH 110 peaknusiM ¢ ROOH u RH; B psine ciydaeB BOSHUKAIOT HUKINYECKHE PEAKIIH
oOpbiBa 1ierneif. THruOuTop MoXKeT BOCCTaHABIMBAThH TMPONIEPOKCH MIIN KaTAIMTHIECKH ero pa3pymars. [Toatomy
IIPY BBEJICHUU B OKHCIISIEMBIN YIIIEBOJOPOA (MM APYroe COSAWHEHHWE) ABYX MM Ooiee MHIMOWTOPOB BO3HHUKAIOT
camble pa3HbIe MEXaHU3MbI X B3aMHOT'O TOPMO3SIIIETO JeHCTBHSI.

[To cBOeMy BO3JEWCTBHIO HA OKHCIMTEIBHBIM MPOIECC BCE CIy4ad TOPMOXKEHHUS CMECSIMH MHTHOWTOPOB
MOXXHO CBECTH K CIIEIYIOUIMM TpEeM: aJINTHBHOE ICHCTBHE, KOTAAa TOPMO3siiee ACHCTBHE CMECH PaBHO CyMMe
TOPMO3SIINX BO3AECHCTBUI KaXKIOr0 M3 KOMIIOHEHTOB, gHMA2OHU3M, KOTAA WHTMOWTOPHI MEUIAIOT APYT APYTY, H
CUHepau3M, KoTa IefcTBre cMecH 0oJIblIe, 4eM CyMMa TOPMO3SIIIIUX BO3/ACHCTBII KOMITOHEHTOB.

OKcnepruMeHTanbHast 4acTb.

PeaktuBbl: crimpt oTHiOBBIH pektndukoBaHHBA TexHumueckuid ([OCT 18300); stunbenzon (IF'OCT
38.01154-86); mommubnen (I'OCT 14316-91); constnas xkucnora (I'OCT 3118-77); cynsdat ruaposuna (ITOCT 5841);
cepHas xuciota (TOCT 4204); N — ¢ennnanrpanmiosas kucinora (TY 6-09-3592) rorosst pactsopenuem 0,20 rp
npenapara B 100 cM>pacTBOpa YIJIEKMCIIOro HATPHs; aMMOHUI MeTaBaHaar (BanaaueBokucibiii meta) (COCT 9336-
75); Boma muctmumpoBanHas (I'OCT 6709); xucnora ykcycHas seasnast (I'OCT 61); kamus domun (TOCT 4232);
kpaxmain pactopumbliii ('OCT 10163); natpuii cepHoBaTUCTO — KHCIBIN (THOCYNB(AT Hatpus) S-Boausiid ('OCT
27068); narpuii xnopuctsiid (xsopun Hatpus) (I'OCT 4234); marauii xnopuctsiii (xopun maraus) (FOCT 4209);
kamms rugpokens (TOCT 24363); metunossiii opamxesblid (TY 6-09-5169); 6pomkpesonossiit 3enensrit (TY 6-09-
1409); metmioBsiii kpacHsii (TY 6-09-4070); v-rexcan (TY 6-09-3375), uHruOUTOPHI (MOHOOKCHITPOTIMIINPOBAHHBII
aMHH, THOKCUITPOIIMIMPOBaHHbIN aMuH, HoBanTOKC, 6ppd, MOJMOKCHIIPONMIIMPOBAHHBIA aMUH).

IIpubopsr: konbbl KoHHYeckHe, BMecTHMOCTEIO 100 cm® (TOCT 25336); muMIMHAPE MEpHEIE,
BMecTUMOCTBIO 50 cm® (TOCT 1770); nuneTkn rpajyMpoBaHHbIe, BMECTHMOCTBIO 1, 2, 5 1 10 cm® (TOCT 29227);
oropetka (IOCT 29251); Becel J1abopaTOpHBIE CHEIHATBHOTO KJacCa TOYHOCTH C HAMOONBIIAM IIPEICIIOM
B3BemmBanus 200 r (TOCT 24104), mmtka anextpuueckas (IOCT 14919); 6ans BomsHas (TY 46-22-608);
cexynaomep (IFOCT 8.423); nenurensHas Boponka (I'OCT 25336); xamensuuma (I'OCT 25336); tepmometp
CTEKJISIHHBIN TabopaTopHbIii ¢ auanazonom uzmeperus ot 0 °C 1o 100 °C, nena nenenus 1 °C (TOCT 28498).
Ipucomoenenue 6cnomo2amenbHbIX peaKmueos.




[IpuroroBiieHHE pacTBOpa Moauaa Kayivs ¢ MaccoBoii noueit 50%

| v v v
(25,070,1) r fonuaa Kanus PacTBOPAIOT B 25 ¢M® CBEXKENPOKUIISYEHHON JUCTHILIMPOBAHHON BOIBI U

MIOMEIIAIOT B CKISIHKY M3 TEMHOTO cTekJia. PacTBOp ciieyeT NpUMEHSTh CBEXKEPUTOTOBIICHHBIM.

[IpuroToBeHne PacTBOPOB THOCYIb(ara Hatpus ¢ koHueHTpamued C(NaxS>03*5H»0)=0.05 mons/nm® u
0,01 mMonb/mm®

JIyist NpUTOTOBJIEHHs pacTBOPa THOCYJIb(aTa HaTpus ¢ kKonuentparmeit C(Na2S203*5H20)=0.05 mons/mm’)
METO/IOM pa30aBJeHus B MEPHYIO KOJIOY BMecTUMOCTBIO 100 cM® BHOCAT munetkoi 50 cm® pactBopa Trocysbdara
HaTpus ¢ MojipHOM konumeHTpamueii C(Na2S203%*5H20)=0.1 Mons/aM>, TOMMBAIOT 10 METKH JUCTHLIAPOBAHHOM
BOJIOW ¥ IEPEMEIINBAIOT.

JIyist IpUTOTOBJIEHUsT pacTBOpa THOCYNb(aTa Hatpus ¢ KoHuenTpamued C(Na2S203*5H20)=0.01 mons/nm?
B MEpHYIO KOJOy BMecTHMOCThIO 100 cm® BHOcAT mmetkoi 10 cM® pacTBopa THOCYNb(pATa HATPUS C MOJSPHOM
koHIeHTparmei 0,1 MOJIB/IM?, TONMBAIOT 10 METKH IUCTHILIMPOBAHHON BOJOM M MEPEMEIHMBAIOT.

[IpuToTOBICHNE PACTBOpA THAPOKCHIA Kasusl ¢ MoisipHO# koHnenTparmeii C(KOH)=0,5 mons/nM? (28,0i

0,1) r rEAPOKCHIA KaUs PACTBOPSIOT B BOJE U JIOBOJST 0OBEM PacTBOPA JMCTHILIMPOBAHHOM BO0M 10 1000 cm’.
IIposedenue sxcnepumenma.

[To 3amanuto mpenoaBarestsi B3BECUTh HEOOXOAMMYIO MacCy MHTMOMTOpa Ha aHAJIMTHYECKHUX Becax. Jlamee
MHTHOUTOP pacTBOPHUTH B 35 M1 3THIOCH30J1a M CMECh IOMECTUTD B PEaKTOP OKUCIICHUSI.

OTHn0EH30J1 OKHUCISIIOT Ha YCTAaHOBKE, CXeMa KOTOpOW NpHUBEJIeHa Ha PUCYHKE 6. YCTaHOBKA COCTOHT U3
KOMITpeccopa C)KaToro Bo3ayxa 1, perne-perynsitopa 2, peaktopa 3, KOHTAKTHOTO TepMomerpa 4, oOpaTHOTO
XOJIOIWJILHHKA 5.

PeaxTop n3rorosieH n3 repmocroiikoro crekia (d=30 mm, h=290 Mm) u cHabxeH ¢punsTpom Lora
6 mist GapOoTaka Bo3ayxa, IpoOOOTOOPHUKOM 7, SIIEKTPOCIHMPAIIbIO 8 ISl HarpeBa peaknOHHOH MacChl.

Onpedenenue cooepiicans 2uOPONREPOKCUOd IMUIDEH301d.

OmnpeneneHne  OpPraHMYECKHUX  THAPONEPOKCHIOB  OCHOBAHO HA  PEAKIUHW  OKHCICHHS  UMH
HOJMCTOBOJOPOTHON KHCIIOTHI:

ROOH + 2KI + 2CH3COOH — ROH + I» + 2CH3COOK + H20

B nBe koHMYeckme Koob! eMKOCThIo 100 M1 KaXKas ¢ MPUTEPTHIMU ITPOOKaMH IIOMEIIAIOT HABECKH
aHanmsupyemont cmecu o 0,1-0,2 rp. B3BemuBanue npoBoIAT Ha aHANUTUYECKUX Becax ¢ TouHocThio 0,0002 rp. K
HaBecKaM NpHIMBAOT 1Mo 10 Mt ensiHO#M yKeycHON KUCioTsl U 1Mo 2 it 50%-ro BOAHOTO pacTBOpa Hoauaa Kajiusl.
ConepxuMoe Koo B30AITHIBAIOT U BBIICPKUBAIOT B TEMHOM MecTe B TedeHue 20 MuH. 3aTeM BBIACIHBIINNCS HOIT
tutpytor 0,1 M BomHBIM pacTBOpOM THOCynb(ara HaTpus. Ilepe KOHIIOM THTpPOBaHHWS, KOTAA JKEJNTas OKpacka
pacTBOpa CTaHeT 0ciIabeBaTh, MPWIMBAIOT 110 2 MJI PACTBOPA KpaxMaia U IPOI0JDKAIOT TUTPOBAHHE JI0 HCYE3HOBEHHS
CHUHEH OKpacKU:

1> + 2Na2S203 — NaxS40s + 2Nal

[MapannensHo mpoBoAAT THTpoBaHUE cMecu 10 M JiessHOH YKCYCHOM KUCTOTHI M 2 Mi 50%-To
BOJIHOT'O pacTBOpa Hoanaa Kamus 6e3 aHaJIM3UPYeMOro NpoIyKTa (XOJIOCTOI OIIBIT).
Obpabomka 3KCcnepuUMeHmMaIbHbIX OAHHbIX.
B nanHOM paszene nabopaTopHOil pabOTHI CTYJIEHTY HEOOXOANMO IO IOJyYCHHBIM SKCIEPHMEHTAIEHBIM
JITAaHHBIM TIPOM3BECTH PACUETHI COJIEPKAHMST MACCOBOM JIOJM OPTaHWYECKUX THAPOIEPOKCHIHBIX rpyml (X, % macc.)
1.PaccunTaTh MaccoBylO I0JII0 OpraHMYECKUX THAPONepOKCHAHBIX Tpyn (X,%) 1o ciexyromei Gopmyore:

— “ — I;-::' #*C#*=K=96+=100
e m = 1000

rae VP, VX — 00beMbI pacTBopa Tl/IOCyﬂbEb’dTa HaTpus, NOLICAIINE HAa TATPOBAHUE B paGoqu M XOJIOCTOM OIbITax, COOTBETCTBCHHO, CM3;

C — MonsIpHas KOHIEHTPALMS PACTBOPA THOCYIb()aTa HATPUsI, MOJIb/ M3}

K — nonpaBo4msIit K03(ULHEHT K KOHIEHTPALHK pacTBopa THoCyIbgaTa Hatpust; (K=1)

D — 5KBUBAJICHTHAs Macca MEPOKCHIHOTO COeAMHEH S, (69 — 11 THAPONEPOKCHIA ITHIOEH3011a, 8 — JUI AKTHBHOTO KUCIIOPO/A), TP/MOIIb;

m — Macca 1mpo0bl, B3sTast Ha aHanu3, rp. IIpu oTbope mpobs! Ha aHaIN3 M0 06BEMy, Macca Ipobs! paBHa Vip * p, rae Vip — 00beM mpobsl, cM3

U p — IIIOTHOCTH aHAIM3UpyeMoit pobs! mpu 20 0C, rp/cM3

2. [MocTpouts rpaduk 3aBUCHMOCTH BPEMEHH OT MAaCCOBOM JOJIM OPTaHUYECKUX THAPOTICPOKCUIHBIX TPy (Xr,%).
Cmamucmuueckas o6pabomxa pe3yibmamogIKCnepuUMeHma.
B manHOM pasnene 1abopaTopHOH paOOTHI CTYACHTY HEOOXOAUMO IO IMOTYYCHHBIM JKCIICPUMEHTATHHBIM
JTAHHBIM TPOU3BECTH CTATHUYCCKYIO0 00pabOTKY pe3yIbTaTOB SKCIICPUMEHTA.
1. PaccuuTath cpenHeapupMeTHYECKOE 3HAYCHHE PE3YJIbTATOB 9KCIIEPUMEHTA!

e n — 9UCJIO SKCIIEPUMEHTOB.
2. Paccudrath OTKIOHEHHUE OT CPEAHEro 3HaAYEHUs (X - X)

3. Paccunrarh KBaApar OTKIOHEHHS OT CPEIHEr0 3HAYeHHUs (Xi - X)?



4. Paccuurarb CYMMY KBaJIpaTOB OTKJIIOHCHUS OT CPCAHCTO 3HAUCHUA:
S(x, - %)
5. Paccuurarp CTaHAApPTHOC OTKIIOHCHUC CAMHUYHOI'O pEe3yJjibTaTa OT CpC,HHCapI/I(I)MCTI/I‘ICCKOFO 3HAUCHUSA:
S -
| et | <%0 7
c_ = | - -
2z

n(n—1)

N
6. Paccuntarh JOBepUTENbHBINA UHTEPBAI ONPEIEISIEMON BEIUUMHBI:
x=Xx—-S.=t

-— Y

“pn

rae + - KOE)EbClJI/lL[I/lCHT Crerozenra. Ero 3HaueHne HaXOAAT U3 TaOJIMIBI 2, 3a/1aBasCh JIOBEPUTEIIbHOI BEPOATHOCTBIO P.
“g.n

Buvisoovr. B JaHHOM pasfaciice na60paTopH0f/'1 pa6OTLI CTYACHTY HGOGXOHI/IMO NepeHUCIINTb OCHOBHBIC UTOTH
HpO,HCJ'IaHHOfI pa6OTI>I. HpOBGCTI/I CPaBHUTCIIbHYIO XapaKTCPUCTUKY BJIIMSAHUSA PA3JIMYHBIX I/IHFI/I6I/ITOpOB Ha 1ponecc
okuciaeHns. [lokazaTh ¥ IOSICHUTD BIMSHHC Ppa3JIMIHbIX 3aMeCTUTEIICH B apoOMaTHU4CCKOM aMHHEC Ha I/IHFI/I6I/IpOBaHI/I€
pCaKkr OKHUCIICHUA ITHIOEH3071a.

JlabopaTopHas paGora Ne 3
UHI'MBUPOBAHUE PAJIUKAJIPHON 1 HOHHOH PEAKLIUA
HA IIPUMEPE TIOJIUMEPU3ALIUH CTHUPOJIA
Lenu pabomur:
1. 3y4YHUTh KHHETUKY PaJUKAIFHON M MOHHOH IMOJIMMEPHU3AINU CTUPOJIA;
2. U3y4YNTb BIMSHUE PA3TUUHBIX AMUHHBIX HHTHOMTOPOB Ha MPOLECcC MOIUMEPU3ALH CTHPOIIA;
3. OOBSCHUTH OCHOBHBIE OCOOCHHOCTH PaJUKAIbHOW M HOHHOW PEeaKLUil MOJMMEPHU3aLui CTHPOJIA.
Kpamxas meopus

Crupon SBIAETCS OAHUM M3 BaKHEHWIIMX BCIIOMOTaTENFHBIX MOHOMEPOB, IPUMEHSEMBIX B MPO-
MBIIJICHHOCTH CHHTETHYECKOro Kayuyyka. OH BXOIMT B COCTaB OyTaaMEH-CTHPOJBLHBIX KaydyyKOB WU
TEPMO3JIaCTOIUIACTOB, & TAKXKE HAXOAUT IIMPOKOE MPUMEHEHHE B MPOMBIIUIEHHOCTH IUIACTMACC M psijie
IOpyrux o0jacTeil MPOMBINIICHHOCTH. [IpOU3BOACTBO MONMCTHPOIA METOAOM TEPMHUUYECKON MOJIMMEpH3a-
uun oprann3oBaHo u Ha OAO «HmwxHekaMckHedTexum». HeoOXoauMo OTMETHTB, YTO B HACTOSAIIMN
MOMEHT CTHPOJ M METOABI €ro IMOJIMMEpHU3allMd HM3Y4YeHBl HanOolee TMOJNHO M CIIyKaT OCHOBOH JUIs
MOJIEIIMPOBAHUS Psiia JPYTUX MPOLECCOB, BBIBEACHUS! KHHETHYECKUX 3aKOHOMEPHOCTEH M MPOEKTHUPOBa-
HUS PEaKTOPOB. DTO CBSI3aHO C MPOCTOTON MPOBEACHUS MOJTUMEPH3ALNOHHBIX MTPOIIECCOB C €T0 YUaCTHEM,
CPaBHHUTEIBHO HU3KUM YAEIbHBIM TETJIOBBIM 3(PPEKTOM MOTMMEPH3ALUH U JOCTYITHOCTHIO MOHOMEDA.

PagukanbHas moauMepusanysl BCeria MPOTEKAET MO LEMHOMY MeXaHu3My. OYHKIUH aKTUBHBIX
MPOMEKYTOUYHBIX MPOAYKTOB MPHU PaluKIbHON MOJMMEPHU3aLUH BBHIOIHAIOT cBOOOIHBIE paaukaibl. K
YHCIy PacHpOCTPaHEHHBIX MOHOMEPOB, BCTYNAIOIIMX B PaJUKAIBHYIO IOIMMEPU3ALHIO, OTHOCATCS:
STWJICH, BHHWIXJAOPWJA, BHHWIALETAT, BHHWIWACHXJIOPHI, TETPaQTOPITUICH, aKPHJIOHUTPHIL,
METAaKpUJIOHUTPUII, METHIIAKPHUIIAT, METHIIMETaKpHIIAT, CTUPOJL, OyTaaueH, XJIoporpeH u Ap. Pagukansaas
MOJIMMEpH3aLs OOBIYHO BKIIOYAET HECKOJIBKO XMMUYECKUX CTaluil: HNHUIIMAPOBAHKE, POCT LU, OOPBIB
LENH U niepefady nend. HenpeMeHHBIMU CTaAusIMU SBISIOTCS MHULMUPOBAHUE U POCT LICTIH.

Hnuyuuposanue paouxanvHou nonumepusayuu COCTOMT B CO3JaHUM B PEAKLMOHHOM cucreme
CBOOOJHBIX paJuKaJIOB, CIIOCOOHBIX HadaTh peakUUOHHBIE Hernu. Hanbonee pacmpocTpaHeHHBIH METOJ
OCHOBaH Ha OCYILECTBJICHHU B Cpeic MOHOMEpa TEPMHUYECKOTO FOMOJHTHYECKOTO pacraga HeCTOMKHUX
BEIIECTB - HHUIMATOPOB. B KauecTBe MHUIIMATOPOB MIMPOKO MCIONB3YIOT Pa3IMUHbIC THITBI TICPEKUCEH:
IKWINEpeKucH (IepeKuch TPeT-OyTuia), THIPOIEePEeKHcH (THAPOIIEPEKUCh KyMoa), mepadupsl (TpeT-
OyTunnepOeH30aT), aluInepeKucu (epekuch oensonna) u ap. [lepexucu npu HarpeBaHUU pacHafaloTCs
CIIeAyIOIUM 00pa3oM (Ha MpUMepe NepeKUCcH OEH30MIA):

Ph-C(0)-O0-O-C(O)-Ph — 2Ph-C(0)-O*— 2 Ph* + 2 CO21

WunnuaTopsl paAuKaabHOM momMepu3auy 00bIYHO HE OTJINYAIOTCS CETIEKTUBHBIM JIEHCTBUEM I10
OTHOUICHUS K Pa3HbBIM MOHOMEpaM, MO3TOMY BBIOOp HHHMLMATOpPA 4Yalle BCEro 0OYyCIOBIMBACTCS
TEMIIepaTypoi, pH KOTOPOH B Ka’KAOM KOHKPETHOM CIIydae MOXKET OBITh JOCTUTHYTA JKeJlaeMast CKOPOCTb
reHeprupoBaHus cBOOOAHBIX paaukanoB. Tak, AUBH npumensitotr npu 50—70°C, nepekuch 6eH30Ma IpU
80—95°C, a mepekuch Tper-OytHna mpu 120—1400C. DHeprusi akTHBalM WHULHUUPOBAHUS OOBIYHO
OnM3Ka K HEPTHH CBSA3M, Pa3phIBAIOLICHCS MPU paciiaje HHUIMATOPOB, U Konebnercs B npenenax 105—
175 xx/monb. Paaukan, oOpasyromuiics mpu pacmane MOJIEKYJbl WHHLIMATOPA, MPHCOCTUHAETCS K
JBOWHOM CBSI3M MOHOMEpPA M HAUMHAET PEAKIUOHHYIO 1ICTIb:

R*e + CH2 = CHX — R —-CH, -C*HX
[Nonmumepu3aunio Npu BBICOKHX TEMIEpaTypax MOKHO BBI3BaTh M 0€3 BBEACHUS B CUCTEMY



CHeUMAbHBIX WHHULIMATOPOB. B 3TOM ciydae oOpa3oBaHHE pagUKaloB MPOMCXOIMT, KakK TPaBHJIO,
BCJIEJICTBUE PA3JIOKEHNS HEOOIBLINX KOJIMYECTB MEPEKUCHBIX IPUMECEH, KOTOPBIE YacTO 00pa3yloTcs npu
B3alMOJCHCTBUN MOHOMEpA C KHCIOPOJOM BO31yXa, MU IPYIHX CIydallHBIX NpuMmeced. Bo3aMokHOCTB
TEPMUYECKOTO CAMOMHULIUMPOBAHUS TOKAa3aHA TOJIBKO [T OTPaHMUEHHOTO Kpyra MOHOMEPOB (CTHpoJia U
HEKOTOPBIX €ro MPOU3BOIHBIX, METUIIMETAKpUIIaTa U psiaa ap.).

Honno# nonanMepu3sanueil Ha3pIBaeTCs MPOLECC CUHTE3A MOJUMEPOB, IPH KOTOPOM aKTUBHBIMU
LEHTPaMH, BO30YKIAIOIMMHU LEMHYI0 PEaklHIo, SIBISIOTCS HOHBI. VOHHAs mOJIMMepr3alusl IpOoTeKaeT B
MPHUCYTCTBUH KaTanu3aTopoB. KaTamnzaTopsl HOHHOM MOMMEpHU3allMd MOKHO pa3fefuTh Ha TP Kiacca:
1. coenunenus - noHOPHI MpoToHOB: kucioTel bpencrenna (HF, HCI u ap.) n ocobenno xucnotsr JIptonca
(AICI; + HCL, BF; + HF u t.1.);

2. COETMHEHMS - TOHOPBI DJIEKTPOHOB;
3. xaranuzaropsl Lurnepa - Harra.

KartanuzaTopbl mepBoil TpyIIbl OKa3bIBAOTCS HEIPOEKTHUBHBIMH Al MHOTHX COEIMHEHUH C
3IIEKTPOHOAKLENTOPHBIME 3aMECTUTESIMA Y JBOWHON CBSA3U (CTHPOJ, O-BHHUWINUPPOIMIOH), HO OHU
OUCHb AKTHMBHBI I10 OTHOLIEHHWIO K TaKMM BEIIECTBAM, KaK BUHWIOBBIE COEIUHEHHS C CONPSKEHHBIMU
cB3samu -C=0 u -C=N. Karanuzatopsl BTOpOH TIpymIibl CIIOCOOCTBYIOT MOJMMEPH3AaLUU BUHHIOBBIX
COEMHEHHH C MTOBBIIIEHHOH 3JIEKTPOHHOM IIJIOTHOCTHIO y ABOWHOM cBs13u. KaTanuzarops! Llurnepa - Harra
00pa3yloT ¢ MOJIEKYJIOH MOHOMepa KOOpAWHAIMOHHBIA KoMIUIeKc. [loaToMy cuHTE3 MHOJIMMEPOB B
MPUCYTCTBUH 3THX KaTaJIM3aTOPOB HAa3bIBAETCSI HOHHO-KOOPANHAIMOHHONW MOJTMMEpU3alineil.

B 3aBucuMoctu oT 3apspa oOpasylomierocss HMOHa paszinyaroT KaTHOHHYI0 M aHHOHHYIO
MOJIMMEPU3ALIHIO.

Katnonnas, unu kapOoHHEBas, MOJMMEpH3aLUsl MPOTEKaeT ¢ oOpa3oBaHHMEM HOHAa KapOOHHMS -
MOJIAPHOTO COEIOMHEHHS C TPEXBAJECHTHBIM aTOMOM YIJIEpOJa, HECYIIUM IOJOXHUTEIbHBIN 3apsn.
KaranuzaTopamu ciyxaT BeliecTBa, akTUBHBIC B peakuusx @pugens - Kpadrca. Karanuszarop ssnsercs
aKLENTOPOM, a MOJIUMEPU3YIOLTHICS MOHOMED - TOHOPOM 3JIEKTPOHOB:

e T
H* + CH2=F > CH3-CI+ W

CH, CH,4

AHI/IOHHaH, NI Kap6aHI/IOHHa$I, nojaumMepusanusa IMpoTeKacT ¢ O6pa3OBaHI/ICM Kap6aHI/IOHa -

COCAUHCHUA C TPCXBAJCHTHBIM A4aTOMOM YTJICpOJd, HCECYIIUM OTpPILIaTeJ'IBHBIfI 3apsan. AHnoHHas
MoJIMMCpuU3alus MpoOTCKacT B IPUCYTCTBHUU JJOHOPOB Z).]'IGKTpOHOl]?l - KaTaJIn3aTOpOB BTOPOTO Kjlacca:

+ CH2=C|H b CH3-C:"
CN CN
Wonnass mnomumepusanys ycKopseTcd B TPUCYTCTBUM coKaranu3atopoB. [lpum kaTnoHHOMN
MOJMMEPH3aLUN COKAaTAIN3aTOPaMHU CIIy>KaT THAPOKCHICOAEPKAIINE COCAMHEHHs (BOAA, CIUPTH,
KHCJIOTHI); COKaTAIN3aTOPaMH MOJIMMEPU3ALK B IPUCYTCTBUM aKMIMETaUIOB (KaTanu3aTopoB Llurnepa
- Hatrta) sBnstoTcs Xmopuasl MeTamioB nepeMeHHol BanieHTHOCcTH, HanpuMmep TiCls. CkopocTs HOHHOM
MOJIMMEPU3ALIUN OYEHb BEITUKA.
OKCnepumeHmanbHas 4acmy
Peaxmusvi: STHIOEH301, CTHpOII, WHTUOUTOPHI (MOHOOKCHITPOIIMIIMPOBAHHBIN aMuH,
JTUOKCUIIPONTMIINPOBaHHBIN aMrH, HoBaHTOKC, 6ppd, MOIMOKCUITPONMIMPOBAHHEBIN aMUH).
Tlpubopoi: xonObl KOHMYECKUE, BMeCTUMOCThIO 100, 50 oM UWIMHAPE MEpPHBIEC, BMECTUMOCTHIO 50 oM’
NHUIETKH IPafyupOBaHHbIE, BMECTUMOCTBIO 1, 2, 5 1 10 cM’; Bechl 1aGopaTopHble CIENUAIbHOTO KIacca
TOYHOCTH C HaWOOJBIIMM TpexaenoM B3pemmBaHus 200 T, ceKyHIOMEp; TEPMOMETP CTEKJISTHHBIN
naGopaTopHslii ¢ quanazonom u3mepenus ot 0 °C 1o 250 °C, nena nenenns 1 °C, mumaTomerp, TepMocTar,
LITAaTUB.
IIposedenue sxcnepumenma
[lo 3amanuro mpernofaBaTens B3BECHTh HEOOXOAWMYIO MAacCy MHTHOMTOpAa HAa aHATUTHYCCKHX
Becax. [IpuroroButs pactBop: 27 mu ctupona, 3 mi stuiabdensona, 0,0243 rp AuMeTHIOESH3UI TePOKCHIa
(CisH203), momyyeHHBIH pacTBOp XOpOLIO MepeMenath, N00aBUTh HaBecKy WHruourtopa. Harpersb
TepmocTar 10 125-126°C, 3aH0iHUT AUIATOMETP NPUTOTOBICHHBIM PACTBOPOM, IUJIATOMETP TIOMECTUTD
B HarpeTbIi TepMOCTaT.
Cxema yCcTaHOBKHM NMOJUMEPHU3ALNN CTUPOJIA NPEACTABICHAa Ha PUCYHKE 8, KOTOpas COCTOWUT W3
TepMocTaTta /, TepMOMeTpa 2, IITaTHBA C JIANKOH 3,4 1 3aKpEIIEHHOTO JUJIaTOMETpa J.
[onumepu3auusi BAHHIOBBIX MOHOMEPOB 1o C=C cBsI3M CONMPOBOXKIACTCS YMEHBIICHHEM 00beMa



(mopsinka 20% ot oobema MoHoMmepa mpu 100% KOHBepcHMM) pEaKIMOHHON CMeCH, 4TO O0YCIOBICHO

Pa3HOCTHIO B IUIOTHOCTSIX MOHOMepa U nonumepa. [loaToMy, criens 3a ycaakodl HOIuMEpHU3yIOUIeiics

CUCTEMEI B PEaKIIMOHHOM COCY/Ie (IMIIATOMETPE) B XOJI€ PEAKIIHH, MOXHO OIPEIEIIUTh CKOPOCTh PEaKIIUH.
Obpabomka 3KCnepuUMeHMAIbHBIX OAHHBIX.

B nmamHOM pasgene 5abopaTopHO pabOTBI  CTYJNEHTY HEOOXOAMMO TIO TOJYyYSHHBIM
AKCIEPUMCHTAILHBIM JIaHHBIM TOCTPOUTH TpadUK 3aBUCUMOCTH h=h(!) W TO YyIiay HaKIOHA
COOTBETCTBYIOIICH MPSMOI HAXOMAAT 3HAUCHUE dh/df, KOTOpPOE MO3BOJIAET PACCUUTATh CKOPOCTh PEaKIIUU
10 YPaBHEHUIO:

10%=m=r?  dh

o —
VHM e

1"’*-‘.7:\1'*?‘1 at

rae M — MoJeKyIspHas Macca MOHOMeEpa, V' — HadabHBIl 00beM PeaKIHOHHOI Macchl B MII TIpH Temmepatype T, » — pajiuyc AUIaTOMETpa B cM, OM — mapamerp,
CBSI3aHHBIN C KOHLEHTPALMEH MOHOMEpPa MU MOJTUMEPU3ALMN U PABHBIH PAa3HOCTH OOPATHBIX BEIHYHMH IUIOTHOCTEH MOHOMepa U monumMepa, T.e. M = 1/ pM —1/ pII .

Ipu 700 C mna Ct pM=0.860 r/em3, nas I1C pl1=1.046 t/cm3.

- TepmocTar
- TepMoMeTp
- mraTe

- mamka

- matomerp

SRR

PI/IcyHOK Cxema YCTAHOBKH IMOJIMMCPU3ALINU CTUPOJIA

Cmamucmuueckas obpabomka pe3y1omamoeg 3KCnepumernma
B nganmHom pasgene nabopaTopHOil pabOTBl  CTyIEHTY HEOOXOAWMO TIO TOJXYy4EeHHBIM
HKCIEPUMEHTAILHBIM JaHHBIM IPOU3BECTH CTATHYECKYI0 00pabOTKyY pe3yIbTaTOB HKCIIEPHUMEHTA.
T, v

_— R v

1. Paccumrath CpCI[HCapI/I(l)MCTI/ILICCKOC 3HAYCHUC PE3YyJIbTATOB 3KCHOCPHUMCHTA: U = — =, Ioe n — uucno

OKCIIEPUMEHTOB.

2. PaccunTaTh OTKIOHEHHE OT CPEIHEro 3HauUeHus: (Vi - )
3. PaccumTaTh KBaIpaT OTKIOHEHUS OT CPEIHETO 3HaueHus: (v; - 1)

E LU;
4. Paccuurartb CYMMY KBaJIpaTOB OTKJIOHCHUSA OT CPCAHCTO 3HAUCHUS:
5. Paccuurath CTaHAAPTHOC OTKJIOHCHUC CANHUYHOI'O pE3yJIbTaTa OT CpeI[HeapI/I(l)MCTI/I‘{GCKOFO 3HA4YCHMUA:

6. PaccunTath 10BepHTENLHBIN HHTEPBAT ONpe/enseMoit Benuuunbt: v=U = Sg * £ p.n

e & - koo urment Croronenta. Ero 3HaueHne HaX0AaT U3 TaOMHIBI 2, 331aBasCh TOBEPUTEIBHOM BEPOSTHOCTHIO P.
“mn

Bui6oowi. B nannom pazaene mabopaTopHoil paboThI CTYAEHTY HE00X0IMMO MEPEUUCIUTE OCHOBHBIE HTOTH
MpojenanHON paboThI.

JlabopaTopHas padora Ne 4
KATAJIMTUYECKWM KPEKHUHT
Annapamypa, peakmugbl u Mmamepuavl
nabopaTopHasi yCTaHOBKA KaTaTUTHYECKOTO KPEKUHTa (PUCYHOK 1);
UCCIIEIyEMOE ChIPBE;
karanuzaTop (NaX-bKO);



la3oobpasHbie
npoayKTbl B
BLITSIKHOM WKad

Pucynok 1. Cxema 1abopaTOpHO# yCTAHOBKH KAaTaTUTUIECKOTO KPEKUHTa

IIposedenue sxcnepumenma

IIpoecc KaTamUTHUECKOTO KPEKMHIra IMPOBOJAUTCA HA YCTAHOBKE CO CTALIMOHAPHBIM CIIOEM
KaTaJn3aTopa, B Ka4yecTBE KOTOPOTro OBbLI MCIOJIB3YeTCsl EeONUTHbIN KaTanu3arop NaX-BKO (HaceimHas
m1oTHOCTH — 0,65 T/cM?, cpeHumit uameTp yacTuil — 2-4,5 M, popma rpanyn skctpyaar). Temmeparypa B
30HE peakIuu BapbupoBaiachk B mpeaenax oT 400 mo 550 °C, o0beMHas CKOPOCTh MOIa4M ChIPhs — OT 1 710
5q’.

Hcxonnoe chlppe mocne nogayu u3 MepHo emkoctd E-1 B mpomexyTounyro émkocTs E-2,
CHAa0>)XEHHOH KpaHOM JJIsl PeryJMpOBaHUs MOAA4YH CHIPhs, MOCTYNACT HA NPEABAPUTEILHBIA HAarpeB U
ncnapenue B neub-nuponusep [1-3. B meun ucxomuoe coipbe HarpeBaercs no 300 °C, a yist OBBIIICHUS
CKOPOCTH TeIuionepeaayn TpyOka muponmsepa npeacraBiseT coboi aedaermarop. M3 meum Harperoe
ChIpbe TOZAaeTcsi B peakrop P-4, B KOTOPOM C TMOMOIIBIO 3IIEKTPOOOOTpeBaTeNsl MOIACPKUBACTCS
HeoOXoauMas TemIrepaTypa mporecca. O6beM peakTopa coctaiser 100 cv’. ITapsl HpOAyKTOB HOCTE
peakTopa MpoXoIsAT TemI000MeHHUK T-5 W MOCTymaiT B eMKOCTh-cenapaTop E-6, rae HakarumBaeTcs
xuakas daza. U3z emxoctu-cenaparopa E-6 razoBas aza momagaer B ra30BbI€ Yachl, C TOMOIIBIO KOTOPBIX
MPOMCXOANT 3aMEp UX KOJIMYECTBA, a 3aTeM cOpachiBaeTcs uepe3 BeHTwsiTop H-7 B atMocdepy.

8) Obpabomxka pe3yrbmamos

Kuaxue npoayKTsl KpEeKHHTa, TOJyY€HHbIE CMELLIEHHEM JUCTUIIIATA U3 IPUEMHHKA C TPOAYKTOM
noaBepraoT pasronke. Kpekunr-Oensun otOupator no 200 °C, 3arem, OTTOHSIOT MPOMEXYTOUHYIO
¢dpakuuto 200 - 350 °C, KoTOpYIO Ha IPOMBILUICHHOH YCTAaHOBKE HAMPABIISIOT B IIeYb ITTyOOKOT0 KPEKHHTA.
ATmMmochepHylo pasroHKy BenyT mpumepHo no 250 °C B mapaX, mocie 3TOro Kojly OXJIaxZaloT H
JambHENIIYIO pa3rOHKy BeOyT B BakyyMme. Takum o0pa3om, MaTepualbHbIi OanaHC pa3rOHKH JAeT BBIXO.
OeH3WHa, MPOMEXYTOYHOH (pakumm u ocrarka. llomydeHHBIE BBIXOIBI MEPECUUTHIBAIOT Ha 3arpysK.
OOmmii MaTepuanbHbIi OanaHC OMbITa MpeAcTaBiieH B Tabnuie 3.

Tabmuia 1 — O6uwmii MaTepuaIbHbBIN OanaHc

Brixon

r | % (Macc.)
(8510 T 100
BCOrO. .ot 100

Bssato

Bersun 10200 °C.......
Dpaximst 200 =350 °C.iii
KpeKHHT — OCTATOK. .....vviiiiiiiiiiiiii e,

TITOT 0. .. 100




JlabopaTopHas padora Ne 5

JTATEKCHAS ITOJIMMEPU3ZALIA METUJIMETAKPUJIATA
ean padoThi:
1. CunTe3upoBaTh MOTUMETHIMETAKPHIIAT METOIOM JIATEKCHOW MOJTMMEPU3aLINH.
2. OnpenenuTh BBIXOX TonKuMepa (B % Macc. OT HCXOTHOTO MOHOMEDA).
3. OueHuTh pacTBOPUMOCTB MOJIUMEpPA B TPEX Pa3IUYHBIX PACTBOPUTEIIAX.
4. OnpenenuTs TEPMOCTAOUIBHOCTD TTOIUMEDA.
5. UnentudunupoBaTh NPOAYKT AEHOTUMEPU3ALIH.

IIpudopsr:
- WITaTUB Ja0OpaTOpHBIA — 2 IIT;
- KpYTIIOJIOHHAs TPEXTOpIIas Koj16a BMecTuMocThio 500,00 cv® — 1 miT;
- KpYTJIOJIOHHAA JAByTropias Koiaba BMecTuMocThio 100,00 v’ — 1 1t;
- OOpaTHBI XOJIOIWIBHUK - | 1IT;
- MEXaHWYeCcKasl Melagka ¢ MOTOpoM — | mT;
- KarenbHON BOpOHKOH — 1 miT;
- BOJsiHOM TepMmocTar — 1 miT;
- Tepmometp co mkanoi Ha 100 °C — 1 wr;
- mapoo6pasoBatens — 1 mT;
- KoJlboHarpeBaTenb (MK 3JEKTPOIUIUTKA) — 111T;
- BOpoHKa broxnepa — 1 mr;
- xonba bynzena — 1 mrT;
- MUKponHIieTka — 1 mr;
- KOHMYECKask TepMOCTOIKas Koioa BMectumocthio 500,00 oM’
- QHAJIUTUYECKUE BECHI;
- mpobupka BMecTUMOocThI0 10,00 M’ — 6 1IT;
- kostba Bropra — 1 mT;;
- XonoauIbHUK JInbuxa — 1 miT;

- peppakTomeTp.

PeakTuBbI:
- CBeXeIepernanubiil Metunmerakpuiat (MMA);
- epcybhaT aMMOHHS WIIN KaJIus;
- IUCTWUIMPOBAaHHAS BOJA;
- KOHLIEHTPUPOBaHHAas COJISIHAsA KUCIIOTa;
- METWJIEHXJIOPUT;
- xsopoopm;
- YETBIPEXXIIOPUCTHII YIIIEPOS;
- alleTOH;
- H-2EKCaH;
- H-TENTaH;
- IETPOJCHHBIH dup.

Bovinonnenue sxcnepumenma
PaboTy pekoMeHIyeTCs BBIOTHATD B CIISAYIOIIECH MMOC/IeIOBATEIbHOCTH:

Hlar 1. HaBecky mnHunmaropa (mepcynbdaTa aMMOHMS WM Kajus) Maccoil m T (peuentypa
PEaKIMOHHBIX CMecell MpHBeJieHa B Tablm. A) pacTBOPAIOT B 00beMe ¥ cM’ AUCTHIUIMPOBAHHON BOJIBI B
peaxTope, COeAUHSIOT €T0 C 00PaTHBIM XOJIOTUIIEHIKOM, MEXaHHYECKOH MEIIANIKOH, KarelbHOW BOPOHKON
W TIOMEIIAIOT B BOASHOU TepMocTart, Harpetblid o 80 °C. Cxema nabopaTopHO yCTaHOBKU NpUBEAEHA HA
puc. 4.

Taoauma A
3arpy3ku HCXOJHBIX KOMIIOHEHTOB CHHTE3a JATEKCHOI0 MOJIUMeTUIMETAKPHIATA

e Hepcyasdar MeTtuniamerakpuiaat Bona

n/n

aMMOHHs | Kaaust
HABeCKa m, I

HaBecka M, r | o6bem V, cm® 06beM v, cm’




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- ’nexTpuyeckast INUTKA, 2 - BOASHOM TepMOCTart, 3 - peakTop (Tpéxropiasi KpyriIoAoHHas Konoa), 4
- 00paTHBII XOJIOJWIBHHK, 5 - THAPO3aTBOP, 6 - MEIIAIIKA, 7 - 3JIEKTPOMOTOP, & - 1a00paTOpHEIA TepMoMeTp, 9
- KareJbHas BOPOHKA, /() - KOHTaKTHBIN TepMoMeTp, 11- mratus, /2 - pene, 13 - natp.
Puc. 4. Cxema nabopaTopHOi yCTAaHOBKH CHHTE3a JaTEKCHOTO MOJMMETUIMETaKpuIaTa

Ilar 2. B xanensHy0 BOPOHKY HamuBaioT M T (V cM’) METMIMETAKpUJIATA M, COXPaHAS TEMIEpaTypy
peakuun 80 °C, mo0aBisIIOT MO KarusiM MeTuiaMmetakpuiaar B TedeHue 30 muH. ColepKHMOe peakTopa
SHEPTUYHO MEPEMEUTNBAIOT MELIAIKOM.

Iar 3. qepe3 4 4 OoT Hayaja CHHTE3a PCAKIIMOHHYIO MACCy, HAIIOMHUHAIOIYI0 MOJIOKO, ICPCIMBAIOT B
KOHUYCCKYTO KOJ'I6y BMCCTHUMOCTBIO 500 CM3 M OCTaBJIAIOT 110 Hp06K0ﬁ A0 CJICAYIOIICTO 3aHATHSA.

lar 4. J{anee B kon0y mpoIycKaioT map u3 mapooOpa3oBaTelsl ¢ LENbI0 KoaryJsiouu moiumepa (mpu
HEOOXOIUMOCTH 0OABIAIOT OT 1 10 2 cM® KOHIIEHTPUPOBAHHOH CONSHON KMCIOTHI).

lar 5. Ocanok noiauMepa oTGUILTPOBHIBAIOT HA BopoHKe broxHepa, coenuHenHol ¢ konboi bynsena u
BaKyyMHBIM HacocoM, IpPOMBIBAIOT JI0 OTPHUIATEIbHON pEAaKIUM Ha XJIOPUA-UOH, BBICYLIMBAIOT B
CymmiIbHOM IKady npu Temmepatype He Bbime 80 °C (MM OCTaBISIOT Ha BO3IYyXE B BBITSHKHOM IIKady
P KOMHATHOM TeMIiepaType 10 CIASAYIOIIETO 3aHATHs) M B3BEIINBAIOT Ha aHATMTUIECKUX Becax.

Onpedenenue pacmeopumocmu

lar 6. B 6 cyxux nmpoOHpOK MOMELIaI0T HAaBECKH XOPOLIO MU3MeNbueHHOro noimMepa maccoit 0,10 r,
B3BENICHHbIE HA AHAIMTHYECKMX BECax, M PacTBOPAIOT B 3,00 cM’ HCHBITYeMOro pacTBoputens (Mo 2
OTIpeaeNieHHS ISl KasKAOTO).
ar 7. 13 MUKpOOIOPETKH MO KAIUISIM MPHUIMBAIOT K KaKAOMY PAacTBOPY OCAIAMTENb MPU MOCTOSHHOM
MepeMEIINBAHNY 10 TIOSBJICHUS HEUCUE3aI0IIel My TH.

O6vém (6 cm’) ocadumens, npuxodswutics na 1,00 cvm® e3samozo pacmeopumens, sensemcs
KOIUYeCMEEeHHOU XapaKmepucmuko pacmeopumocmu noaumepa 6 0AHHOM pacmeopumere.

[lepeueHr BO3MOXKHBIX  DPAacTBOpPHTENIEH M  COOTBETCTBYIOIIMX WM  OCaAWTENeH  JUIs
MOJMMETHIIMETaKpHiIaTa IpuBeeH B Tab. b.



Taomauna b

PaCTBOPI/ITeJII/I H OCATUTEIN IJIA NMOJIUMETUIMETAKpUJIaTa

Ne n/m PacTBopurein Ocapurenn Ocapurenn
1 aleToH BOJIA BOJA
2 METUICHXJIOPH H-T €KCaH MEeTPOJICHHBIN 3dup
3 xs0poopM H-T eKCaH MEeTPOJICHHBIN 3up
4 YETHIPEXXJIOPUCTHIA YTIepoa H-T €KCaH MEeTPOJICHHBIN 3dup
5 aleToH H-T eKCaH H-TeNTaH

Jlenonumepusayus nonumepa
Hlar 8. /Iy onpenenenust TepMOCTaOMIBHOCTH MOJAMMEpPa HaBecKy ero maccoit 7,00 T moMemmaroT
B KoJ0y Bropia, coequHEHHYIO ¢ XOMOAMIBHUKOM JIMOMXa 1 KPYTI0OHHBIM CTEKIITHHBIM TPUEMHHKOM,
MMEIOIIUM CBSI3b C aTMOC(EpOi, U HAarpeBalOT Ha AJIEKTPOIUIUTKE J0 Pa3IOKEHHS U BBIICICHUS MapOB,
KOTOpbIE, KOHACHCHUPYSICh B XOJIOAWIBHHUKE, COOMparoTCs B puéMHuKe. Cxema J1abopaTopHOH YCTaHOBKU
JENOTMMEPH3aLIH TTOJIMMETHIMETaKpHiIaTa pUBeIcHa Ha pucC. 5.
Ilpooykmul pasnoocenus udenmuguyupyrom no xosg@uyuenmy pepaxyuu, CpasHusas e2o c
BENIUYUHOLL, USMEPEHHOTL 8 MeX Jice YCL08UAX OISl UCXOOHO20 MOHOMEDPA, U NPUBEOEHHO 8 Tumepamype 015
MEMUIMEMaxKpuIama.

A |
g X \%
/ / 1
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\\}“‘ o O \ AP O -
s =

1- snexTpomnuTKa, 2 - AByropias KpyriononHas kojiba (uuud Ne 29), 3 - mpobku (Ne 29 u 14,5),
4 - nacagka Bropua ¢ neduiermaropom, 5 - xomomwibHUK JIuOuxa, 6 - auloHXK, 7 - KPYTJIOAOHHBIN
CTEKJISIHHBIM IPUEMHUK, § - IITATUB, 9 — 3IIEKTPOCETH
Puc. 5. CxeMa ycTaHOBKH JIENOTMMEPU3ALIMHU TOTUMETUIMETaKpHIIaTa

JlabopaTopHas paGora Ne 6
[TOJIMMEPU3ALINSI METWJIOBOI'O S®MPA METAKPUJIOBOU KUCJIOTBI
eau padorsi:
1. BBISIBUTB CYLIHOCTD PEAKLMI MOIMMEPU3ALIUY.
2. Hamwmcate ypaBHEHHWE pEaKIWU IOJMMEPU3AIMN METHIOBOTO A(GHUpa METaKpPIIOBOH KHCIOTHI B
MTOJTUMETHIIMETAKPUJIAT B TIPUCYTCTBHU PA3IMUHBIX HHUIIHATOPOB.
3. Onpenenuth Hanboee A(h(HEeKTUBHBIN HHAITUATOP TPOIIecca MOTMMEPU3AIIH METHIIMETaKpHIIaTa.

IKCIIEPUMEHTAIbHAS YACTh
I[pudopsl: TepMocTaT, 5 CTEKIIHHBIX MPOOHPOK, 5 pPE3WHOBBIX TPOOOK, CHAOKCHHBIX BO3IYIIHBIMU
XOJTOJIFTEHIKAMYL
PeakTuBbI:

Ha3BaHue u XapaKTepUCTHKA COeIMHEHUS

®opmyJia coeiMHEHUs

MetunoBbiii 3Up METAKPUIOBOW KHCJIOTBI  (METWIMETaKkpwiar) —
OecrBeTHAsT KUJIKOCTh ¢ TPUSTHBIM (PUPHBIM 3aI1axoM, JIETKO BOCILIAMEHSOIIAsCS,
mo3roMy npu pabore ¢ Hell HEOOXOAMMO THIATENIFHO COOMIO/AaTh TIpaBHia Y
npoTHBONOKapHOH Oe30macHOCTH. Trn= 48,2 °C; Tim= 100,6 °C.

Mecmnoe Oeticmsue JHCUOKO20 MOHOMEPA HA KOJICY OKA3bIBAEN 8PEMEHHOe
cnaboe  pazopadicenue. Ilepsvlli npusHax ocmpoco OmpasieHus — YeHemEnHoe
COCMOsiHUe, NOCTIe 4e20 HACHYnaen HapyuieHue ObIXaHus, pasopadicerue Cau3ucmor
0bo10uKY 21a3.




Iepexucs Bogopoaa (tiepokcu Bogopona),  30%-bIit pacTBOp — OecIBeTHAS /H
MKHUJIKOCTD C «METATITUNYECKUMY BKYCOM, HEOTPAHUYECHHO PACTBOPUMAsi B BOJIC, CIIUPTE U 0-0
supe. KoHieHTpHpOBaHHbIE PACTBOPHI €€ YPE3BLIYANHO B3PHIBOONACHBL. H

Mecmnoe Oeticmasue Ha K0ICy: OKa3bleaen epeMeHHoe claboe pazopajiceHue.

Ha3spaHue 1 XapaKTepHCTHKA COeTHHEHUS ®opmyna
coeTUHEeHMsI
Iepexncr OeH3zomia (mepokcuy OeH30mIa) — OeJoe KPUCTALTHYSCKOES O
BEIICCTBO C JIErKMM 3aIlaXxOM MHHJIAJISI, HEYCTOWYHMBOE, CLIOCOOHOE pa3naraTbCs CO I
B3PBIBOM IIPU COTPSICSHHH, TPEHUHM, HarpeBaHuu. PactBopuma B 3¢mpe, OcH3o0Ie, Q Q
TpyIHO pacTBopuMa B BoA€e. Tun= 106-108 °C. 0

Mecmnoe  Oeticmeue Ha KoJCy: oKasbléaem —6pemenHoe  cnaboe [

pazopaoicenue.

Iepcyabdar ammoHus (HajCEPHOKHCIIBIA aMMOHMI, NHIIEBast 100aBKa O nH,
E923) — Genoe kpucTaIuIMUecKOe BEMIECTBO, XOPOIIO PacTBOPHMOE B Bojie. CHITEHBIN 0 (}H&O/
OKHCJINTEIIb, B BOJIE PasjiaracTcsl C BHIACICHHEM KHCIIOPOJa U 030HA, B CyXOM BHJIE (LH& o (H)
XPAHUTCSI HEOTPAHUYEHHO A0ITO. Tpasn= 120 °C. [Llupoxo npumensiemes ¢ kayecmee [

YCKopumeiJisl npoyeccos noaumepusayuu u I’lOJluKOH()eHCCIMMM.

HO.]]I/IMeTl/IJIMeTaKpI/lJIaT — MPOAYKT HNOJUMCpHU3aAlINN MCTUIIMCTAKpWIaTa — CHHTETHYCCKUI HOJISIpHI)Iﬁ
TepMOHJ’IaCTI/IqHHﬁ oJImMMeEp. TBépI[Oe JKECTKOC IIPO3pPavYHOC BCHICCTBO. HOJ’II/IMGTI/IHMeTaKpI/IHaT MOoJy4aroT Opeu-
MYHICCTBECHHO pazu/IKaanoﬁ HOHI/IMepI/BaL[I/IGI\/'I MCTUWIMCTAKpWIaTa IMpru YMCPCHHBIX TEMIICpATypax B IMPHUCYTCTBUU
NECPOKCUAHBIX UHUITUATOPOB. nOﬂMMETMﬂMeTaKpMHaT COAEPXUT B UENHbIX MaKpoMoJsieKynax rpynnbl:

(‘ZOOCH3 COOCH;
CHZ—‘C—CHZ—(‘?
CH; CH;

ooe .o

[Nonmmmepnzanus ocymecTBIsIeTcsl TIIaBHBIM 00pa3oM B OJIOKE MIIM CYCHEH3HHM, a TAKXKE B DMYJIBCHHU, peXe B
pactBope. Temneparypa creknoBanus nommmepa - 115-120 °C. Beime temneparypst 200 °C nmoauMeTHnIMeTakpuiaaT
JIETIOJIUMEPHU3YETCSL.

OcHoOBHBIE 00J1ACTH IPUMEHEHUS TIOJIMMETHIIMETAKPUIIaTa OTIPEISIISIOTCS €T0 IIAaBHBIM Ka4eCTBOM — BEICOKOH
npo3padHocThio. [lommMmeTnaMerakpuaaT UCHONb3YETCsl B CBETOTEXHUKE, MEIULVHE, aBHa- M MAIIMHOCTPOCHHU.
JIrcToBO¥ MOMMMETHIIMETAaKPHIIAT IPUMEHSIETCS 1Sl N3TOTOBIICHHSI CBETHIIBHUKOB, aTPUOYTOB PEKIIAMBI, TOPOKHBIX
3HaKoB, OokcoB Juii CD-1MCKOB, MpO3padHBIX KOPITYCHBIX JieTalell NMPOMBIIIIEHHOTO 000pyAOBaHUs, OBITOBON
TEXHUKH B OPI'TeXHUKH. [ paHyIMpOBaHHBIN MOJIMMETHIMETAKPHUIIAT NlepepadaThIBalOT IKCTPY3UEH B TPOGHIMPOBAH-
HBIC M3/1eJUs ¥ TPYOBI, a INTHEM I10]] IABICHUEM — B JIMH3BI, IPU3MBI, OUKH U JPYTHE JJIEMEHTHI ONTHKH. Tarke U3
MOJIMMETHIMETAKpHIIaTa N3rOTaBINBAIOT pacceuBares ap, hoHapeii, MpouYnx OCBETUTEIBHBIX IPHOOPOB, MIKAIBI U
WHJIMKATOpPBl /ISl BCEBO3MOXXHOTO OOOPYZOBAaHUs, NpO3payHble KaHIEISIPCKHE NPHHAIICKHOCTH, DIJIEMEHTHI
IpUOOPOB ISl NIEPEITMBAHMUS KPOBU B METUIIMHCKON TEXHHUKE M SJIEMEHTHI PE30HATOPOB B JIA3€PHOI TEXHHKE.

Bovinonnenue sxcnepumenma
PaboTy ciemyer BBITONHATH B CIIEAYIOICH ITOCIEI0BATEIBHOCTH:
Hlar 1. B3sate 5 npobupok, mpoHyMepoBaTh UX.
Illar 2. B Ka/Iy10 MPOHYMEPOBAHHYIO MPOOUPKY TIOMECTUTH 10 1-2 ¢cM® METUIIOBOTO 3(Hpa METAKPUIIOBOM
KHCJIOTBI, & TaKKe JOOABUTH:
— B pobupky Ne 1 npumepHO paBHBII 00BEM TEPEKNCH BOJIOPO/IA,
— B IpoOHpKy Ne 2 HECKOJIBKO KPYNMHOK IEpEKUCH OeH30MIIa,



— B npoOupky Ne 3 pactBop nepcynbgara ammonus (1 rpamm nepcynbdara aMMOHHUSI pacTBOPSIIOT B 3 MiII
BOJIEI),

— B IpoOupKy Ne 4 HECKOJIBKO KPYIIMHOK IIEPEKUCH OCH30MIa U KaIleJIbKy Hoza,

— B ipoOupKy Ne 5 Hruero He 700aBIATH (KOHTPOIBHBIN OIMBIT).

Ilar 3. 3akpbITh MPOOHPKH PE3MHOBBHIMHU IPOOKaMH, CHAO)KEHHBIMH BO3/LYIITHBIMH XOJIOJMITbHUKAMH.

Iar 4. YcraHoBUTb KaXIyr0 TPOOHPKY B IITATHB 1 IOMECTHTH B BOZSTHON TEPMOCTAT.

Hlar 5. YcranoButh Ha Tepmoctare Temmneparypy 80-90 °C.

Ilar 6. Ilocne nocTwkeHUs 3aJaHHOM TEMIEpaTyphl BHUMATEIBHO CIEIUTH 3a XOAOM PEaKIUH B KaKOOH
TIpOOMpKe.

— Cmech B npobupke Ne 1 mpu BCTpSIXMBaHMM MOCTEIICHHO CTAHOBHUTCSI OZHOPOAHOW M depe3 5-10 MuHyT
IIPEBPAILAETCA B MATKYIO IIPO3PAYHYI0 CMOITY, KOTOpasi IIPU OXJIAXKJIEHUN MyTHEET U IOCTEIIEHHO TBEPIEET.

— B mpobupke Ne 2 kpynuHKH mepekucu OeH30mi1a ObICTPO pacTBOPSIOTCS, TOBOJIBHO CKOPO JKHUAKOCTB
BHE3aIHO (MHOT'IA C PE3KUM 3BYKOM) IIPEBpAIAeTCs B TYCTYIO OEIylo Maccy.

— B npobupke Ne 3 dgepe3 HECKONBKO MUHYT IOSIBIISIFOTCS! O€JbIe XJIOMbS, NIPH AaJbHEHIIEeM HarpeBaHUHU U
BCTPSIXUBAHUU OHU CIIUMAIOTCS B KOMOK CMOJIBI, KOTOPBI TOHET U CTAHOBUTCS IIPO3PAYHBIM.

— B mpobupke Ne 4 kpynuHKH mnepekucn OeH30mMiIa OBICTPO PAacTBOPSIOTCS, HOA OKPAIIMBAaeT CMECh B
KOPUYHEBBIA IIBET, KOTOPBI cO BpeMeHeM obecrBeunBaeTcs. [Ipu nanbpHeiieM HarpeBaHWM >KUAKOCTh BHE3AITHO
MIPEBpaIIaeTcs B IyCTYIO OEIyIo Maccy.

Iar 7. OTMeTUTH B MPOTOKOJIE BPEMS PEAKLMU MONUMEPU3ALNUH AT KaXKIO0r0 HHULMATOpa.

d?opma 3anucu pe3yjiomamaoeé npomoKo.jia IKcnepumenma

Bbixo
Ne 3arpy3ka Tem B CkopocTtb
A 1oJinmMepa o
OIlbI- neparypa, pems, noanMepusanuu, % /
VHHI] o
Ta C MHH. MHH
OHOMEp narop

Kpumepuu oyenxu nabopamopuvix pabom 6 cemecmpe

Kpumepuii ouenxu bann
(3a évinonnenue 00HOI 1AOOPAMOPHOL padOmMbl) ou/ou-
3a0u4/3a0u

Ha60paT0pHaﬂ pa60Ta OTIIMYACTCA NOCIICAOBATCIIBHOCTBIO, IMPAaBUJIBHOCTBIO TMOJYYCHHBIX
PC3yIbTAaTOB, BEIBOJOB. HpI/I OTBCTC HAa BOIIPOCHI CTYACHT ACMOHCTPUPYCT XOPOIITYHO CTCTICHb

BJIaICHUA TPCACTABJICHHBIM MAaTCpHUAIIOM. OTtBeTHI (bOpMy'J'II/Ip}/'IOTCH APryMCHTUPOBAHHO. 6/6/12
OTCYTCTBI/IG OIIIMOOYHBIX OTBETOB.

Ha60paT0pHa;1 pa60Ta OTIIMYACTCA MOCICAOBATCIIBHOCTHIO, IMPABUIIBHOCTBIO TOJTYUYCHHBIX
PC3yIbTaTOB, BEIBOOB. HpI/I OTBCTC HA BOMNPOCHI CTYACHT JaCT JOCTATOYHO ITOJIHBIN OTBCT, C 5/5/10

HApyImCHUCM IOCJICAOBATCIbHOCTH W3JIOKCHUA. Ects HeOOmBIION MMPOLCHT OIHMOOYHBIX
OTBCTOB.

JlaboparopHast paGora BBINONHEHA C TPYOBIMU OIIMOKAMH, ITOMYYCHHBIC PE3YJIbTAThI
3HAYUTENBHO OTIMYAIOTCA OT HCTUHHBIX. Y CTYACHTa OTCYTCTBYET UCTKHM OTBET Ha 4/4/8
MIOCTaBJICHHBIC BOMPOCHI.

JlabGoparopHast paboTa He BHIIONTHEHA. 0




MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((uinan)
(benepanbHOr0 TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHATBHBIN HCCIIEIOBATEIBCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

Hamnpasnenue noarorosku/crieranbHOCTh: 18.03.01 —Xumuyeckasi TEXHOJIOTUS
(k00 u HaumeHosaHue)
[Tpoduns/ciermanu3zanus: «XuMUIecKas TEXHOIOTHs OPTraHUYECKUX BEIIECTBY,
(HaumeHosanue)

Cemectp_ 6 (ouHas), 6 (04HO-32049HAS)

KomnuiekT 3agannii K KOJIOKBUYMaM

no gucuumindae b1.B.J1B.03.02 PagukalnbHO-LEMHBIE IPOIECCH] 1 HHUITUATOPEI
(HaumeHoBaHUe OUCYUNTUHDBL)

KonmoxkBuym Ne 1 Tembr Ne 1-3.

1. AKTHBHBIE YaCTULBI B OPraHMYECKOM CHHTE3E;

2. OCHOBBI TEOPUU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUH.

3. [IpaBna oTOOpa 3IIEMEHTAPHBIX CTaINi IPH BBIIBIPKCHUHU THITOTE3 O MEXaHU3ME PeaKIni
4. Teopus peakuuii B ra3oBoi dase

5. Teopus peakuuil B KOHIEHCHUPOBAHHBIX Cpelax

6. Turisl peaxiuii CBOOOAHBIX PaIMKAIOB

KonmoxkBuym Ne 2 Tembl Ne 4-5.

1. Peakiun pamukanoB: peKoMOMHAIMS (COYeTaHHE), TUCIIPOTIOPIIMOHNPOBAaHUE, 3-pactiaj, 3aMeleHne, IIPHCOSIH-
HCHHUC.

2. PaZ[I/IKaJ'II)HI)Ie 1 MOH-pAaJIUKAJIbHBIC PCAKIHU. HGHHBIG PpaauKaJIbHbIC PCAKIINN

3. TunugyHkIe HHUIUATOPBI. OcHOBHBIE HWHUIUATOPBI: OPTaHUYCCKHUEC U HCOPTaHNYCCKHUE ITICPOKCHU/IbI, a30COCANHCHUA,
HUTPO3aaHUIIUABI, TPUA3CHDbI, DJICMCTOOPTAaHUYCCKHUEC COCANHCHUS (B T.4. Kap60HI/IJ'II>I MGTaJ’IJ’IOB), ,I[I/I6€H3I/IJ'II>I.

4, reHepI/IpOBaHI/IG PpaauKaJIOB IIyTEM (1)0TOJ'H/I3EI, TCPMOJIM3a, paaAnojin3a, pa3pbiIBOM JTa0UIbHBIX CBFI3GI>'I, npeaBapu-
TCJIbHO BBCACHHBIX B MAKPOMOJICKYJIbI ITOJIUMCEPOB, ITYTEM IICPCHOCA BJICKTPOHA OT METAJLJIA.

KonmoxkBuym Ne 3 Tembr Ne 6-7.

1. PCaKHI/II/I OPUCOCANHCHUS, 3aMCILICHU S, DJIMMUHUPOBAHUA U IICPECTPYIIITUPOBKHU.

2. PCaKHI/IOHHaH CIIOCOOHOCTE U CEJICKTUBHOCTH B PaauKaJIbHBIX PCAKIUAX

3. PaHI/IKaﬂbHO-HCHHLIC IpoHeCChI. I/IHFI/I6I/ITOpI>I, HWHUIUATOPBI U IIPOMOTOPHI LICTHBIX peaKHHﬁ. HGHHOﬁ MCXaHHU3M
u €ro Craauu.

4. Kunetndeckne 3aKOHOMCPHOCTHU HEPA3BCTBJIICHHBIX LHCTTHBIX peaKIlPIﬁ.

5. Pa3BeTBiICHHEIC LCIHBIC PCAKIINU.

6. PCaKHI/II/I C BBIPDOKACHHBIM PA3BCTBJIICHUCM

KoninokBuym Ne 3 Tembr Ne 8-10.

1. Hay4Hble OCHOBBI PaJMKaIbHO-IICIHBIX MPOLECCOB XJIOPUPOBaHHS MapadUHOB, ONC(HHOB M APOMATHYCCKHX
coearHeHnH. MexaHn3M 1 KMHETHKa peaknnii XJIOPUPOBAHMUS, COCTaB MPOIYKTOB U CEJIEKTHBHOCTH IIPOIIECCa.

2. Texnonoruu xuaxodasHoro 1 razohasHOro XJIOPUPOBAHHUS.

3. XuMus ¥ TEOPETUIECKOE OCHOBBI IIPOLIECCOB OKUCICHUSL. MeXaHU3M, KUHETHKA, KaTaJlu3, CEJIEKTUBHOCTh IIPOLEC-
COB OKHCJICHHUS.

4. OxucneHue yIJIeBOAOPOAOB B rujpornepokcusabl. OCHOBHbIE HAIpaBIE€HHUS OKUCIUTEIBbHOI mepepaboTKu
napaguHOB.

5. OcobennocTr ra30()a3HOr0 OKUCICHNS HU3MINX Mapa(uHOB.

6. MeTo/bl HHULIUUPOBAHHS PaJHKAIBHOW MoJMMepH3alni. MHUIHATOPBl U CKOPOCTh WHULMUpOBaHus. CTaiuu u
KUHeTHKa rmpouecca. CpaBHEHHE LETTHBIX PEeaKUUil HU3KOMOJICKYJSIPHBIX BELIECTB M PAJAUKaIbHON MOJTUMEPU3aLIUH.

Kpumepuit oyenku Bann

OrtueT oTaIuJaeTcs TOCJICAOBATCIIbBHOCTBIO, MPABUJIBHOCTBHIO MOJYUCHHBIX PE3YJIbTATOB, BBIBOJOB. OTCYTCTBI/IG 6
OIIMOOYHBIX OTBETOB.




Otuer oTIHYaeTCS MOCJICAOBATCIIbHOCTBIO, TPABUJIbHOCTBIO TIOJTYYCHHBIX PE3YJILTATOB, BbBIBOHOB. Ectp
HEOOIBIION IIPOLCHT OIIMOOYHBIX OTBETOB.

OTYeT BBIITOJIHEH C I‘py6I>IMI/I OHII/IGKaMI/I, TOJTYUCHHBIC PE3YJIbTATHI 3BHAYUTCIBbHO OTJIMYAOTCA OT UCTUHHBIX.

CTy,I[eHT JAOJIKCH BBIMNIOJIHUTH BCC KOJUIOKBUYMBIL.



MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((uinain)
(benepanbHOr0 TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«KazaHckuii HallMOHATBHBIN HCCIIEIOBATEIBCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

Hamnpasnenue noarorosku/crieranbHOCTh: 18.03.01 —Xumuyeckasi TEXHOJIOTHS
(k00 u HaumeHosaHue)

[Tpoduns/crienmanm3anus: «XuMHIECKas TEXHOIOTHsI OPraHUYeCKUX BEIIECTBY,

(HaumeHosanue)
Cemectp_ 7 (3a0uHast)

KomnuiekT 3aganuii 1J1s1 KOHTPOJIbHBIX padoT

no gucuumindae b1.B.J1B.03.02 PagukalnbHO-LEMHBIE IPOIECCH] 1 HHUITUATOPEI
(HaumeHoBaHUe OUCYUNTUHDBL)

Bapuant 1
1. Xumnueckue peakuun. Kiaccuduxanns xumudeckux peakunid. CKOpocTh peakiuu. J[BrKyas cuiia mpouecca.
2. TpeboBanus, npeabsBIsieMble K Katanm3aTopaMm. OCHOBHBIC TOTPEONTENBCKNE XapaKTEPUCTHKN KaTaIn3aTOPOB.
3. Kartanms B razonedrenepepaboTke.

Bapuant 2
1. IIpocteie u crnoxxHble peakiuy. PaBHOBecue B cucteme. OOpaTuMble M HE 00OpaTHMBbIC PEaKIMU B XUMUUECKOM
KHHETHKE.
2. Tunsl katanm3aTopoB. CrienuaabHbIe TPEOOBAHMS, TPEIBSIBISIEMbIE K IPOMBIIIJICHHBIM KaTaln3aTopaM.
3. Cnoco0Ob! IPUTOTOBIICHNUS TBEPJIBIX KATAIN3ATOPOB U aICOPOEHTOB. 30J1b-T€Ib METOI.

Bapuanr 3
1. TToHATHE 0 MEXaHU3ME XUMHUUYECKON PEaKkMy U JIUMUTHPYIOIIEH CTaAuH MPOLECCOB.
2. Tlonstne 00 WHTEHCHBHOCTH palOTHl KaTaju3aropa. akTOphl, BIHSIOIME HAa HWHTEHCHBHOCTH pPaOOTHI
KaTalau3aropa.
3. IIpou3BOACTBO LEOIUTATIOMOCHINKATHBIX KaTalIU3aTOPOB KPEKUHra. THIBI NPOMBIIIICHHBIX KaTalu3aTOPOB
KPEKHHTa.

Bapuanr 4
1. Ckopocts xmmuueckod peaknuu. Koncranta ckxopoctu. Ilopsaok peakuuu. MonekynsipHocTs. Metonabl
ONpeAeTIeHUs OPSIKa PEAKLUH.
2. T'ereporeHHble KaTaJIUTUYECKUE CUCTEMBI. BiMsHHME KOHIEHTpalUM HCXOOHBIX KOMIIOHEHTOB. BrusHue
KOHIIEHTPALUU NIPOSYKTOB PEAKIMH U IPUMECEH.
3. IIpon3BOACTBO LEOIUTATIOMOCHINKATHBIX KaTaIM3aTOPOB KPEKHHra. TeXHOJOrWs CHHTE3a IIapUKOBOrO
LEOJUTATIOMOCUINKATHOIO KaTaJIn3aTopa.

Bapuanr 5
1. Biousnue Temmeparypbl Ha CKOPOCTh peakUWH. ODHeprus aktuBanud. CrocoObl ompeniesneHHs IMapaMeTpoB
ypaBHeHUs! AppeHuyca: TpapuaecKuii ¥ aHaTUTHIECKHH.
2. ®aKTOPBbI, BIUSIONINE HA CEJIEKTUBHOCTD Pa0OTHI KaTaJn3aTopa. TeKCTypHbIe XapaKTePHCTHKH KaTaIu3aTopa.
3. I1pon3BO/CTBO IEOINTATIIOMOCHIIMKATHBIX KaTAIN3aTOPOB KPEKNHTa. TEXHOJIOTHsl CHHTE3a MUKPOC(EPHUECKOTO
LEOJUTATIOMOCUIMKATHOIO KaTaJIn3aTopa.

Bapuanr 6
1. Karanus u karanu3atopsl. THIIBI KATAIUTHYECKUX PEAKLIUN.
2. BnusiHMe MO3MPOBKM KaTaM3aToOpa Ha CEJIEKTHBHOCTH OOpa3oBaHMs LIEIEBOTO IMPOAYKTa MPH TOMOTCHHOM
Katanus3e. MeToasl yCTaHOBICHUSI CTPYKTYpBI KaTanu3aropa. MeTos! H3BJI€YEHNSI TOMOT€HHBIX KaTalU3aTOPOB.
3. TexHomorusi KaTaJu3aTOpOB THIAPOOYNUCTKH HePTAHBIX ¢pakiuii. OcOOCHHOCTH CHHTE3a KaTaln3aTOpOB
THUIPOOYUCTKHU.

Bapuant 7
1. BinsHume Ha peakUuM TeMIepaTypbl, KOHIEHTpPAlUU pEareHTOB, KaTaau3aTopa M AaBieHHus. MexaHu3m
KaTaJIUTUYECKOr0 yCKOPEHUS MpoLecca.
2.TexHOA0rUsl MPOU3BOJCTBA FOMOT€HHBIX KaTATUTUUECKUX cUCTeM. KaTanus3aTtop CepHOKUCIOTHOTO alKWINPOBAaHUS
n3onapaduHOB oneuHaMu. XapaKTepUCTHKA, COCTaB, CTAOMIBHOCTH NPH XpaHEHWH. TeXHOJOTHYECKas cxema
YCTaHOBKU IOJINMEPU3ALUH C BEPTUKAIBHBIMU  FOPU30HTAIbHBIMU PEAKTOPAMHU.
3. TexHoONOTHSI KaTaIM3aTOPOB THIPOOYUCTKH HEDTSIHBIX Ppakiuid. CHHTE3 aJTroMOKOOAIBTOBOTO KaTalll3aTopa.

Bapuant 8



1. T'oMOreHHBII U FeTepOreHHbIN KaTaaus.
2. ®ochopHO-KUCIOTHBIA KaTaau3aTop oauroMmepusanun 0ytuwieHoB. CoctaB ochopHsix kucnot. Iupodochopnas
kucnorta. TexHosormdeckasi cxeMa YCTAaHOBKHM OJIMTOMEpH3aliy OyTaH-OyTHIIEHOBOW ()pakuuu B HPUCYTCTBHU
(ochopHOIT KHCITOTHI HAa KU3ETBIYpE.
3. TexHomorus KaTalu3aTOPOB THAPOOYHCTKH He(TSHBIX ¢pakuuii. [TpowsBoAcTBO  aMOMOMOJIMOIECHOBOTO
KaTajau3aTopa.

Bapuant 9
1. Asrokaranu3. IlpuMep aBTOKaTaAJIMTHUECKOW peakiuu. XapaKTepHbIM BUJ KHHETHYECKOM KpPHUBOM
aBTOKATAIUTUYECKOM PEAKLINN.
2. TexHonorndeckas cxema HOITY4YEHUS KATAIMTUYECKOrO KOMILIEKCA AJSl MPOU3BOACTBA M30IPEHOBOrO Kaydyka
CKU-3. OntuManbHbIi COCTaB KaTalnu3aTopa, npumecu. 'OMOreHHbIe KaTanu3aTopbl, HCIIOJIb3YEMBbIE B TEXHOIOTHAX
OAO "HmxuexkamckHepTEXNM".
3. TexHonorus KaTajlW3aTOPOB THAPOOYHCTKM HePTSIHBIX ¢(pakuuii. IlponsBopcTBO —amoMOKOOAIBT —
MOJIOAEHOBOTO KaTaJIN3aTopa.

Bapuanr 10
1. KnucnoTHo-ocHOBHOM KaTayim3. THIIBI KMCIOTHO-OCHOBHOTO KaTanu3a. KuHeTHka peakiuil KMCIOTHO-OCHOBHOIO
KaTajlu3a.
2. OcCHOBHBIE METOJBI INPUTOTOBIEHUS KaTanu3aTopoB. llodydyeHME OCHOBHOrO KOMIIOHEHTA KaTalu3aTopa
OCaXJIeHHEM T'UAPOKCUI0B. JIOCTOMHCTBA U HEAOCTATKU METOA.
3. TexHosorusi KaTajlM3aToOpoB THIAPOOYNUCTKH HEQTSIHBIX ¢pakuuid. [IpoW3BoacTBO amOMOHMKENb —
MOJIOEHOBOTO KaTaJIN3aToPA.

BapmuanTt 11
1. Karanm3zarops! peakuuii crienn(puueckoro KUCIOTHOTO, O0IIET0 KUCIOTHOTO M AJIEKTPO(GMIEHOI0 KaTalln3a.
2. OOmias TEXHOJOTHMYECKass CXeMa MOJyYeHHS! OCKACHHBIX KaTalM3aTOPOB MPU CYXOM M BI&KHOM CIIOCO0ax
(opmoBaHusL.
3. TexHomorus KaTaJu3aTOPOB T'HIPOOYUCTKH HE(TSIHBIX (pakiui. [Ipom3BoICTBO KaranmuzaTopa Uit OYHCTKH
KEPOCHHOBBIX (hPaKIUi U TN3EIHHOTO TOIUINBA.

BapuanTt 12
1. Karanmuzaropsl peakuuii crieiuduaeckoro OCHOBHOTO, OOIIIET0 OCHOBHOTO U HYKJIEO(MIEHOTO KaTaJln3a.
2. Co3gaHue onpeneneHHON MOPUCTOH CTPYKTY Pl KaTaIU3aTOpPOB.
3. IIpou3BOACTBO KaTalIM3aTOPOB TUAPUPOBAHMS U JeruapupoBanus. [Ipon3BoACTBO MauIagueBoOro KaTaauszaTropa
Ha HOCHUTEIE.

Bapuanr 13
1. Conessie 3¢ dexTs! B kKaTanuse. [lepBUYHBINA 1 BTOPUYHBIN COJIEBOI S QEKTHL
2. [Tpon3BOJICTBO OCaXICHHBIX KaTaIU3aTOPOB. [losyueHne cuiimkaress - HOPUCTOr0 KpeMHe3eMa-HOCUTES
Karanuzatopa. [lapameTpsl MOPUCTON CTPYKTYPHI CHITMKArels.
3. IIpon3BOACTBO KAaTaM3aTOPOB THAPUPOBAHUS U AETHAPUpOBaHus. [Ipon3BoacTBO 60p — aroMoONaIaueBoro
KaTaJm3aTopa.

Bapuanr 14
1. ®epmenTaTuBHENA KaTanu3. OmnpeneneHrue U obmiee moHATHE. THUIBI B3aUMOACUCTBHS (epMeHTOB. [loHATHE O
KodepMeHre.
2. Meronp! nonydyenust cunukaresis. [loryueHue KyCKOBOro U IpaHyJIMPOBAHHOTO CUJIMKAreJsl.
3. Karanuzarop rupupoBanus oJe(h)UHOB.

Bapuanr 15
1. Kunernka depMeHTaTHBHOM peakiyuy ¢ OXHUM cyOCTpaToM. 3aBHCHMOCTBH CKOPOCTH (DepMEHTATUBHOM peakunu
OT KOHIIEHTpaIMu cyOcTpara.
2. Ilony4eHue KaTaIu3aTOPOB HAHECEHUEM aKTHBHOI'O KOMIIOHEHTA HA HOCUTENb. OCHOBHBIE ATAIbl IPUTOTOBIEHUS.
Tumne! karanuzaropos. CopOIMOHHBIC HAHECEHHBIE KaTaIN3aTOPbI.
3. Karanuzarop ruipupoBaHus aJibAETHI0B U CIO0XKHBIX 3(HUPOB.

Tpebosanus k 0popmenuro KOHMpPOILHOU Pabomol
1. KouTtponbsHast pabota opopMIIsieTCss B OTACIBHON TETPAIH.
2. Ipu odopmiieHrH pabOTHI CHAYANa UICT 3aMUCh 3aJaHHs, 3aTeM €ro PElICHHUE.
3. KouTponsHas paboTa COCTOUT U3 TpeX 3aaHuil. 3a1anus TpeOyroT OTBETa Ha TEOPETHUECKUE BOTIPOCHI,
B KOTOPBIX HEOOXOAUMO JATh MOJHBIHN, Pa3BEPHYTHIN OTBET Ha MOCTABIICHHBIH BOMPOC.
4. B xoHIIe paboThl HEOOXOIUMO YKa3aTh CITUCOK UCTIOIL30BAHHON JINTEPATYPHI.
5. CTyOeHT TOJMUCHIBAET KOHTPOJBHYIO paboTy W MPEIOCTaBIsICT ¢ B JcKaHAT (akynbTeTa Ha
pELCH3UPOBAHUE.
6. Ecii KoHTpOJbHAS paboTa He 3aUTeHa PEIICH3EHTOM, TO OIHOOYHO BBIMOJHCHHBIC 33JJaHUS PEIIAIOTCS



IMOBTOPHO B TOM ke TCTpaau.

7. CTyleHT OJDKEH BBINOTHATH KOHTPOJBHYIO padOTy CBOEro BapHaHTa, B MPOTUBHOM cilydae paboTa
PELIEH3EHTOM HE 3aCUMTHIBAETCSL.

Kpurepnii onenku Bann
JleMOHCTpHPYET MOJHOE TTOHNMAHKE TIOCTABJICHHOM 3a1au. JlaeT JIOrndeckn 000CHOBAHHBIM, MONHBIA 1 24
MPAaBWILHBIN OTBET HA MIOCTABJICHHBIN Bompoc. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlaeT 10CTaToYHO MOTHBIN OTBET, C HAPYIIEHHEM TIOCIIEI0BATENLHOCTH H3JIOKEHHSL. 18
Jlaet HenoJHbIH OTBET HAa BOMPOC. 12
Her otBera. 0

MakcuMabHOE KOJTUYECTBO OAJIJIOB 32 BBIIOJHEHUE KOHTPOJILHOU PabOTHI CTyAeHT nonydaet S0,
MUHUMaJIbBHOE KOIn4ecTBO 0asioB — 30 .
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