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Ilepeuens Komnemenyuii 4 UHOUKAMOPOE OOCMUICEHUS KOMNEMEHUUIL C YKA3aHUeM IMaAnos hopmuposanus 6 npouecce 0C60CHUs
OUCUUNIUHDL

Komnerenuus:

[1K-1 Crioco6eH k oOecriedyeHnto BEIpaOOTKH KOMIIOHEHTOB M IIPUTOTOBJICHUE TOBAPHOW MPOTYKIIHH .
NuaukaTopsl 10cTHKEHUS] KOMIIETEHIMU:

1.1 3Haer TEXHOJOTHIO MPOW3BOJCTBA TOBAPHOM NPOAYKIMH; OCHOBHOE OOOpYJOBaHME Ipoliecca, MPUHLUIBI €ro paboThl M MpaBuiia
TEXHUYECKOM IKCIUTyaTallli; TEXHUYECKUE TpeOOBaHMsI, IPEIbABISEMBIE K ChIPbIO, MaTepHaliaM, KaTaJu3aTopaM, TOTOBOM TOBAPHOU MPOIYKIIH .

1.2 YMeer oCymIecTBISATh ONIEPATHBHOE PYKOBOJCTBO pabOTON MPOU3BOACTBEHHOTO TOAPA3/ICICHUSI U OPraHW30BBIBATh PA0OTY MOTIYMHEHHOTO
IepcoHaja Ha BBINOJHEHWE IPOU3BOJICTBEHHOW MporpaMmbl M KadyecTBa TOBAapHOM MPOIYKIMH; IPOBOAUTH CBEPKY CXOAMMOCTH OanaHca
MOTPeOJIIEMOTO ChIpbS W BBIPAOOTKM TOBAPHOM MPOJIYKIMH; PACCUMTHIBATH IJIAHUPYEMYIO MOTPEOHOCTh MPHCAJIOK, PEareHTOB, KaTalu3aTOpOB,

MaTCpHaIOB I BBIIIOJIHCHUA ITPONU3BOACTBEHHBIX SaHaHI/II\/’I Ha HHaHI/IpyeMLIfl nepruoa € ykazaHueM CpOKa IMOCTAaBKH.

1.3 BnaneeT HaBbIKaMU PYKOBOJACTBA ACATCIIBHOCTBIO TEXHOJOTHYECKOTO YYAaCTKa W IMOJYMHCHHBIM IIECPCOHAIOM, KOHTPOJIA CO6J'IIO)I€HI/I${
TEXHOJIOTUYCCKUX TMMapaMCTpOB B NPCAciiax, YTBCPKIACHHBIX TEXHOJOTHUYCCKUM PCEriIIaMCHTOM, IMPUMEHCHUA MCP II0 YCTPAHCHUIO IIPUYHH,

BbI3BIBAIOIINX OTKJIOHCHHC

OT HOPM TCXHOJOTHMYCCKOro periaMEHTa,

COBCPHICHCTBOBAHUIO TEXHOJOTHUYCCKUX IMTPOIECCOB, ITOBBIMIAOIINX KAYCCTBO TOBapHOfI MMPOAYKIHH.

MOJATOTOBKHA TPEIOKEHUH TI0 pa3pabOTKe MEPONPHUATHN IO

Huouxamopul Imanwl hopmuposanusn ¢ npouecce 0C60€HUA OUCUUNTUHDBL
- Haumenoeanue
oocmudiceHus Jlexyuu Ilpakmuueckue 3anamus, Jlabopamopuwvie | Kypcoeoii npoexm
- OUEHOYHO020 cpeocmea
KomnemeHnuyuu 1a60pamopHblil RPAKMUKYM 3anamu (paboma)
IK-1.1 Temor 1-18 He npedycmompenni Temwr 1-18 He npedycmompenwi Jlabopamopnvie
pabomeol,
IK-1.2 Temor 1-18 He npedycmompenul Temor 1-18 He npedycmompenui KOJLIOKBUY MBI,
KOHMPObHble pabomul,
IK-1.3 Temor 1-18 He npedycmompeHnul Temor 1-18 He npedycmompenwi 3auem ¢ OYeHKol,
9K3aAMeH




Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyio)

on1s 3a0unou (1 cemecmp) ¢hopmul 0dyuenusn

Ouyenounsie cpeocmea Kon-60 Min, éannoe Max, oannos
Jlabopamopnas paboma 4 6 10
Koumponvnas paboma 1 12 20
Oxzamen 1 24 40
Hmoeo: 60 100
KparTkasi xapakTepuCTHKA OLIEHOYHBIX CpeIcTBA
Ne | Haumenosanue |Kpamkasa xapaxmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEeHOYHO020 OUEHOYHO020
cpeocmea cpeocmea 6 honoe
1 2 3 4
1. |JlabGoparopnas D10 BUJ yueOHOU pabOTHhI, 1IEIbI0 KOTOPOH siBNsieTcst| TemMbl 1abopaTOpHBIX
pabora U3y4eHue (uccnenoBanue, u3MepeHue) | paboT, KOHTPOJIbHBIE
XapaKTEePUCTUK JIa0OpaTOPHOTO 0OBEKTA. BOIIPOCBI [0  TEMeE
Lenb mabopaTOpHBIX 3aHATUNA: OCBOEHHME M3ydaeMOH |1a00paTopHOI
y4eOHOM JUCHMIUIMHBI, MPHOOpETEeHUE HaBBIKOB|paOOTHI, BOIPOCH K
MPaKTUYECKOrO0 NPHUMEHEHUs 3HaHUM  y4eOHOM|KOJUIOKBUYMY
JUCHMIUIMHBL  (JUCHMIUIMH) C  HCIOJIb30BAHUEM
TEXHUYECKUX CPEJCTB U (MJIH) 000pyI0BaAHUS
2. |KonTposbHas CpenctBo MPOBEPKHU YMEHHI npuMeHsTh | KoMmruiekt
pabora MOJIyYeHHbIE  3HAHMUA  JUIA  DPELIEHUs  3a/1a4|KOHTPOJIbHBIX
OTIPEJIeIEHHOTO THIIA TI0 TEME WU Pa3/eiy 3aJlaHui o

BapHaHTaM




Illkana ouenueanusn

Mudposoe
BBIpa’KeHHe

BeipaikeHue B
oanax:

CioBecHoe
BbIpa)KeHHe

KpuTtepnu oneHKkn HHINKATOPOB NOCTHKEHHSA
npu popme KOHTPOJIA:

IK3aMEH

5

87 - 100

OTiauuHO
(3auTeHo)

OrlcHKa «OTJIMYHO» BBICTABIIACTCA CTYACHTY,
€CJIM TEOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO
MOJTHOCTBhIO, 0€3 TPOOENIOB; HMCYCPIBIBAOIIE,
MOCJIE0BATEIBHO, YETKO M JIOTHYECKH CTPOHHO
u3jlaraeT MaTepuall; CBOOOIHO CIpaBISIETCS C
3aJadyaMu, BoOIIpocaMu u Apyrumu BUaMU
IMPUMCHCHU 3HaHHI71; HCIIOJIB3YET B OTBCTC
JIOTIOJTHUTEIbHBIN MaTepua BCE
NIPETYCMOTPEHHBIE MpOrpaMmoin 3aJJaHAS
BBITIOJTHEHBI, KAQYCCTBO HX BBIIIOJIHCHHA OLCHCHO
YUCAOM 0aiioB, ONM3KMM K MaKCHMAaJIbHOMY;
aHAITU3UPYyET MOJTyYEHHBIE PE3yIBTATHL,
IMPOABJIACT CaMOCTOATCIIBHOCTD ITPU BBIITOJIHECHUN
3aJIaHuN

74 - 86

Xopouio
(3auTeHo)

OreHKa «XOpOIIIO» BBICTABIISETCS CTYJACHTY, €CITH
TEOPETUYECKOE COAEpPKAHUE Kypca OCBOEHO
IIOJIHOCTBIO, HEOO0XOMbIE MpaKTHYECKHE
KOMITETEHIIUM B OCHOBHOM C(HOpPMHPOBAHBI, BCE
MPENYCMOTPEHHBIE  ITPOrPAMMON o0yueHwust
yueOHbIe 3aJaHus BBITOJHEHBI, KayecTBO WX
BBITIOJTHEHUSI JIOCTaTOYHO BbICOKOe. CTyneHT
TBEPAO 3HAeT MaTepHal, TIPAMOTHO M IO
CyLIECTBY  H3JIaraeT  €ro, He  JIOomyckKas
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

60 - 73

Y nosnersopu
TENbHO
(3auTeHo)

OneHka «yIOBJIETBOPUTEIHHO»  BBICTABIIACTCS
CTYIEHTY, €CIIi TEOpPETHYECKOe COJIepKaHue
Kypca OCBOCHO YaCTUYHO, HO MPOOEbl HE HOCST
CYII[ECTBEHHOT O xapakrepa, OOJIBIITITHCTBO
MPETyCMOTPEHHBIX MpOrpamMmoint 3aIaHUI
BEITIOJTHEHO, HO B HHUX HMEIOTCA ONIMOKH, TIpH
OTBET€ Ha IIOCTABIICHHBIA BOMPOC CTYIEHT
JIOTTyCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBWIbHBIE  (OPMYIHPOBKH,  HAOIIOJAIOTCS
HapyIIEHUS JIOTUYECKOH MOCIe0BATEILHOCTH B
W3JI0KEHUH MTPOrPaMMHOTO MaTepHaa.

Huxe 60

HeynosnerBop
UTEIBHO
(He 3a4TEHO)

Ornenka «CHEYOOBJICTBOPUTEIIBHO» BBICTABJIACTCA
CTYACHTY, €CJIM OH HE 3HACT 3HAYNTEIHHON YacTH

IPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYLIECTBEHHbIE  OLIMOKH,  HEYBEPEHHO, C
OonpIUMHU 3aTpyAHCHUSIMHI BBIMOJIHSIET
NPAaKTUYECKUE paboTsl, HE0OXOUMbIe

MPAKTUYCCKHE KOMICTCHI[MH HEe C(HOPMUPOBAHBI,
OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOit
0o0ydeHus: y4eOHBIX 3aJaHUi HE BBIMOIHEHO,
Ka4eCTBO HX BBIIOJHEHUS OLEHEHO YHCIOM
0aJI0B, OJIM3KUM K MUHUMAIEHOMY




MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Dakynemem mexHoI02UYECKULL
Kageopa  HXC

Hampaenenne moaroroBku/crienuabHOCTh:_18.03.01 —Xnmudeckas: TeXHOJIOTHSI
(k00 u HaumeHo8auue)
HpO(bI/IJII)/ CIICHHAIN3aALM . «XUMHUecKast TEXHOJIOIHs IPUPOAHBIX SHEPrOHOCHUTENEH 1 YITIEPOIHBIX MAaTEPHAIIOBY

(Haumenosanue)
Cemectp__7 (3a0uHast)

BO]'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

no mucrumrae b1.B.JIB.03.01 Karanus u karaan3aTopsl B HedTenepepaboTKe
(Haumero8aHue OUCYUNIUHDBL)

1. TTonaTtue o kaTanaM3e U KaTalu3aTopax;

2. 'omorenHsie 1 TE€TCPOTCHHBIC CUCTEMBI;

3. IHTeHCUBHOCTh U aKTUBHOCTbH KaTalln3aTopa;

4. CeNneKTUBHOCTh KaTaIn3aTopa;

5. TpeOoBaHus, TpeIbSABIIEMblE K KaTalu3aTopy (COCTaB Karanu3aTopa, NPHMECEH; 4acToTa KaTalu3aTropa;
MEXaHUYECKHE CBOWCTBAa KaTajlM3aTopa; MEXaHUYECKHE XapaKTePUCTUKH; TpeOOBaHHS K TEpPMHUUYECKOIl
CTaOMIIBHOCTH; TPEOOBAHMUS K pa3MepaM TpaHyl U (opMme rpaHyll KaTaliu3aTropa; TEerIoNpOBOJHOCTh KaTallu3aTopa;
CPOK CITY>KOBI KaTannu3aTopa);

6. TexcTypHble XapaKTEpHCTHKH KaTaau3aTropa (BENMYMHA IIOBEPXHOCTH, 00BEM mop, (Gopma U pasmep mOp,
pacIipeziesieH1e 1op 1o pasMepam);

7. MeTozpl NPUTOTOBJIEHUSI FE€TEPOre€HHBIX KaTaau3aToOPOB;

8.IIpon3BOACTBO OCAKIAEHHBIX KaTaJM3aTOPOB (IOCTOMHCTBA METOHA, HENOCTaTKHM MeEToAa, oOmas cxema
MIOTy4YeHHUs);

9. Ilonmy4eHne cUIMKArens — HOCUTENS KaTaIl3aToOPOB;

10. IIpon3BOACTBO aKTUBHOTI'O OKCHIA AJTFOMHUHUS;

11. LleonuTsl, TUIIBI EOIUTOB, KIaCCU(PUKALUS [ICOTUTOB, IPOMBIIUICHHBIE CIIOCOOBI UX MOTYYEeHUS;

12. IlonyueHne KaTann3aToOpOB HAHECEHHEM aKTHBHOTO KOMIIOHEHTA Ha HOCUTENb;

13. Metozbl NPUTOTOBJICHUS KAaTaJN3aTOPOB OCHOBAaHHBIE HA MEXAHHYECKOM CMEIIEHHM KOMIIOHEHTOB, CYXOW U
MOKPBI METOJ CMEILLIEHUS;

14. MeTtozpl IPUTOTOBIICHUS IIABJICHBIX U CKEJIETHBIX KaTaJIUTHIECKUX CHCTEM;

IonsiTHe 0 KaTanu3e U KaTanauzaTopax.

15. Karanutnueckue sapl. OTpaBiieHHe KaTalIn3aTOPOB.

16. TIpon3BOACTBO KaTaIU3aTOPOB KPEKUHI'A.

17. KaTanuzaTopbl THAPOOIUCTKH HEPTAHBIX (HPAKIHI.

18. KaranuzaTopbl THAPHPOBAHHS U AETHIPUPOBAHUSL.

19. KaranuzaTops! 11 IPOU3BOACTBA CHHTE3-Ta3a. [[pOM3BONCTBO aJJFOMOHHKEIIEBOTO KaTaIU3aTopa.

20. KaranmzaTops! okucieHus. [Ipon3BoncTBO cepeOpsHOro KaTaau3aTropa.

21. KaranmzaTopsl pu)OpMHHTa YIIIEBOAOPOIOB. TeXHOIOrHs NPUTOTOBIICHHS KaTanu3aropa pudopMuHra.

22. OxpaHa Tpy/Ja ¥ TeXHHKa 0e30MacHOCTH PabOThI HA KaTaIN3aTOPHBIX (habpHKax.

23. O6opynoBaHHE KaTaIHM3aTOPHBIX MPOU3BOACTB. PeakTopsl 1Sl aKHUAKO(Pa3HBIX IPOLIECCOB.

24. O0opynoBaHUE KATATU3ATOPHBIX MPOM3BOICTB. ATIMAPATHI IS CTYILECHHS U Pa3/ICIICHNs CYCIICH3HH.

25. O0opy/noBaHUE KATATU3ATOPHBIX MPOU3BOACTB. OOOpYIOBaHUE YIS CYIIKH U TEPMOOOPaAOOTKH.

26. O0opynoBaHHE KaTaTH3aTOPHBIX MPOU3BOACTB. MamMHBI ISl IPOBEICHNS] MEXaHUUECKHUX MPOLIECCOB.

27. Karanus opraHOMeTaJIOCHIOKCAaHAMH M UX ITPOU3BOJICTBO.

28. MeTtoapl UcclieoBaHuUs KaTatn3aTopoB. MccnenoBaHue CTpyKTYpHL

HaGop yTBepXkIeHHBIX HK3aMEHALMOHHBIX OWJeTOB XpaHuTcs Ha Kadempe. Kaxnprid
9K3aMEHAIMOHHBIA OWJIET COAEP)KUT JIBa TEOPETMUYECKHX Bompoca MakcHMMalbHOE KOJNMYECTBO OauIoB,
KOTOPOE CTYACHT MOXKET HOJIy4IuThb 3a 3k3aMeH -40, U3 HUX 3a OTBET Ha OAMH TeopeTndeckuil Bonpoc — 20.
MuHUMaIBHOE KOJIMYeCTBO OasioB 3a 3k3ameH — 0 .



MuHHCTEPCTBO HAyKU U BhIcIIEro oOpazoBanus Poccuiickoit denepanuu
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Dakynemem mexHoI02UYECKULL
Kageopa  HXC

Hampaenenne moaroroBku/crienuabHOCTh:_18.03.01 —Xnmudeckas: TeXHOJIOTHSI
(k00 u HaumeHo8auue)
HpO(bI/IJII)/ CIICHHAIN3ALM . «XUMHUecKast TEXHOJIOIHsI IPUPOAHBIX SHEPTOHOCHUTENEH 1 YIIIEPOIHBIX MATEPHAIIOBY

(Haumenosanue)
Cemectp__ 7 (3a0uHast)

Y4eOHBIM TUTAHOM 10 HampapiieHuto moaroropku 18.03.01 —Xwummudeckas TEXHOJIOTUS JUIS
00yYaloIINXCsl TPEIYCMOTPEHO MpoBeieHue tabopaTopubix 3aHstuil mo auciuuimae b1.B.J[B.03.01
Karanus u katanuszatopsl B HedrenepepaboTKe.

JlabopatopHble 3aHSATHS 1O JUCHMIUIMHE MPOBOJATCA B CHENUAIBHO 00OPYIOBaHHBIX
mabopaTopusix C MPUMEHEHHEM HEOOXOIWMBIX CpeNcTB OOy4YeHHs: IJ1abopaTopHOro 00OpyIOBaHUS,
00pasIoB I UCCISAOBAHNM, METOIMIECKUX TTIOCOOHIA.

Ilenb mpoBeeHus 1a00paTOPHBIX PA0OT - MPAKTHUECKOE OCBOCHHE TEOPETUUECKUX IMOJOKEHUMN
JIEKIIMOHHOTO MaTepuayia, a Takke BBIpabOTKAa CTyIEHTaMH OIpPENEIeHHBIX YMEHHHA W HaBBIKOB
CaMOCTOSITEILHOTO SKCIIEPUMEHTHPOBAHHUS.

KommiekT 1adopaTtopHbix pador
no mucrumrge 51.B.J1B.03.01 Karanus u karaan3aTtopsl B HedrenepepaboTKe
(Hameﬁoeaﬁue QuCyuUnIuHbL)
Cemectp: 7 (3a04Hasi)

JlaGopaTopHasn padota Ne 1
KATAJIMTUYECKOE PA3JIOXXEHHME ITEPEKMCHU BOAOPOIA
Llens pabomul: onpeneaIuTh CKOPOCTh PA3JIOKEHHUSA IMEPEKUCH BOIOPOAA 3aJaHHOW KOHIICHTpAIMHU B
MIPUCYTCTBHH TOMOTE€HHOT'O ¥ TETePOreHHOT 0 KaTaln3aropa.
Kpamkas meopus

[IpumeHeHue mepexuc BOI0poia BO MHOTHX TEXHOJMIOTHYECKHUX MPOIleccax, MEIUITNHE U APYTHX
0077aCTSIX OCHOBBIBACTCS Ha €€ OKHCIHMTEIBHBIX CBOWMCTBaX. Hamboilee xXapakTepHBIH IS TIEPEKUCH
BO/IOPO/Ia SK30TEPMUUIECKAN paciaj] B KUCIOH cpeie MOKET OBITh MPEICTaBICH YPABHEHUEM:

H:0; = H:O+% 02 (1)
Pexxe Tompko mom meHcTBHEM HEKOTOPBIX CHIBHBIX OKHCIHTEICH IEPEKHUCh BOJOpPOAa IIPOSBIISET
CBOWCTBa BOCCTAHOBHTEINS COTJIACHO YPaBHEHUIO PEAKIIUH:

H.O, = O, +2H 2)
OxucnmurenpHas (yHKIUS Oojee OTYETNIMBO BBIpAKEHA Y TEPEKHCH BOAOPOAAa B KHCIOW Cpene,
BOCCTAHOBHUTES — B IICIIOYHOM.

Pacmag o cxeme (1) maér co 3HAYUTENHHON CKOPOCTHIO B MPUCYTCTBHHU BEHIECTB, CIIOCOOHBIX
OKHCIISITHCSI BBIIEIISIONIMMCS KHCIOPOAOM. Y CKOpSIFOIIIEee JCHCTBUE Ha Pas3lIoKeHHe MEePEeKUCH BOIOpPO/Ia
OKa3bIBAIOT TAKXKE TBEPABIE KATAIHM3aTOPHI (CTEKJIIO, MHOTHE METAJIbl, B YaCTHOCTH IUIATHHA, COMH U
OKHCIIBI METaJlIOB, yroidb # T.M.). Ha TedeHWe KaTalMTHYECKOW pEaKIHH Pa3IIOKEHHUS TePEeKUcH
BOJIOPO/Ia BIUSIOT COCTOSTHUE TIOBEPXHOCTH KaTanu3aropa, pH cpenbl u katamutuyueckue sapl. CHIbHBIMU
SITaMU TIPY pa3lIoKEHUH TIepeKUcH Bonopona Ha matune spisttores: Cs, CoHsOH, 1o, P, CO, PH3s, AsHa,
Na,SOs.

CornacHo cxeMmMe TMpENIOKEHHOW HEMEUKHUM YYeHBIM BuimaHmoMm, pasiiokeHune MepeKucu
BOJIOPO/Ia MIPOTEKAET Yepe3 CIeAYIONUe MeJJIEHHBIC U ObICTPBIE CTa M

HOOH = O; + 2H (MenneHHO)
HOOH + 2H = 2H>0 (6s1cTpO)
2H,O, = 2H,0 + O,
CymmapHasi CKOpOCTh PEaKIMH ONpPEIeIsieTcsl TEPBON CTaauel, W MO3TOMY peakmus HIET M0



nepBoMy mopsaky. Ilpennonaraercs, 4To cragust ancopOoLnun — 1ecOpOLUU MPOUCXOIUT BeCbMa OBICTPO U
He TUMUTHpYeT npouecc. CKOPOCTb Pa3iokKeHUs MEPEKUCH BOJOPOAa B 3HAUUTEIHHON CTENEHH 3aBUCHUT
OT KOHIEHTPALIUU pacTBopa. ITO 00YCIOBIECHO KATATUTUICCKUM JICHCTBH €M BOJBI.
DxcnepumenmanvHas yacmy

Peaxmuevi: nepexucs Bogopoaa 30%; kanuii MapraHlOBOKHCIBIN (IlepMaHTaHaT); yroib Mapku bAY);
okucek meau (I1)); okuck MHKa; AUCTUIUIMPOBAaHHAS BOJA.
Ipubopui: GropeTka ra3oast; KOIObl KOHHYECKHE, BMECTUMOCTBIO 100 cM>; HMIMHAPH MEpHBIE,
BMECTHMOCTBIO 50 cM®; mumerku rpaayupoBaHHbIE, BMeCTUMOCTRIO 1, 2, 5 u 10 em; CEKYHJIOMED;
TEPMOMETp CTEKIAHHBINA JabopaTopHsIii ¢ auanasonom uzMeperus or 0 °C mo 100 °C, nena nenenns 1
oC.
Ilposedenue sxcnepumenma.

1-as cepus onbiToB. B pabore U3MepsIOT CKOPOCTh Pa3NIOKEHUsI EPEKUCH BOJOPOJa 3a1aHHOM
KOHIIGHTPAIMH B MPUCYTCTBUH KaTaaM3aTOpPOB. JIJIsl ATOH 1eny MPUMEHSIOT ra30MeTPUYecKUuil crocoo,
KOTOpBI TIO3BOJISIET ONPEAETUTh C JIOCTATOYHOW TOYHOCTBIO CPEIHIOID CKOPOCTh 32 KOPOTKHE
MPOMEXYTKH BPEMEHU U, TAKHM 00pa3oM, CTPOUTH KPUBBIE H3MEHEHHUSI CKOPOCTH PEAKIIUH BO BPEMEHH.

/ e "*’hlhln‘lh“n] MAIAI»]I[.I

Pucynok 1 — YcraHoBKa KaTaJTUTHIECKOT'O Pa3IOKEHUS MEPEKUCH BOAOPOIA
1 — peaxiOHHBIH cocyn; 2 — oGpasel Karanu3aropa; 3 — COCyA ISl pPacTBOpA MEPEKHCH; 4 — IPOXOAHON KpaH; 5 — TPEXXOLO0BO# KpaH; 6 — ra3oBasi GropeTka;

7- YpaBHUTEIIbHASA CKIITHKA; 8— COC/IMHUTECIIbHAA pr6](a; 9 — MarHuTHas MelajaKa

KommuecTBo pa3inoXuBIIEHCS K JAHHOMY MOMEHTY MEPEKHCH BOIOPO/Ia OMPEACTSIOT 110 00heMY
BBIIEHMBIIIETOCs KHciopoaa. Cxema mpubopa st U3MepEeHNs CKOPOCTH Pa3JIOKEHHS TIEPEKICH BOAOP 011a
MpencTaBiieHa Ha pUCYHKe 1.

ITepen Ha4amoMm oITbITa BHICYIICHHBIA PEAKIIMOHHBIN cocym 1, ¢ TTOMEIMIEHHON B HETO HaBECKOMN
KaTajau3aTopa, W BOPOHKY 3 COEOUHSIOT B COOTBETCTBUM CO CXEMOH W MPOBEPAIOT TE€PMETUYHOCTH
cucTeMbl. [ 5TOro MpuBOAST JaBlieHHE BHYTPH CHCTEMBI K aTMOC(hEpPHOMY, YpaBHSB Ha MPOU3BOILHOM
BBICOTE JKHUIKOCTh B OlOpeTke 6 W ypaBHUTENHHOW CKJITHKE 7, HECKOIBKO pa3 MOBOPAYMBAIOT KpaH 5,
MTOHUMAIOT CKJISTHKY 7, 94TOOBI 3aIlONHATH OIOPETKY 3aTBOPHOHM KHUAKOCTHIO (BOZOH) IOBEpPXY, MOCITE
Yero cooO0MIaoT OIOPETKY C PEaKTOPOM M OITyCKAIOT CKIISTHKY MPUOIM3UTENHFHO Ha YETBEPTh BHICOTHI
Oroperkn. Ecnmm obecmedeHa [qocTaTO4Has TePMETHYHOCTb, YCTAHOBUBIIMICA YpPOBEHb 3aTBOPHOMN
KUAKOCTH B OIOpETKE HE IOJDKEH CMEIIATHCS B TEUSHHE HECKOIBKUX MUHYT.

JJis TIpUTOTOBJIEHUS HWCCIEAYyEMOTO0 pacTBOpa OTMEPSIOT MHIETKOH WIM MHKPOOIOPETKOH
3aJaHHBIN TIperoaaBaTeiieM 00beM nexomHoro pactsopa HoO2 n pa30aBistoT TUCTHILTHNPOBAHHON BOIIOM,
nobasssiror pactBop KMnOs B 3aganHOM mpermomaBaTeieM 00beME W 3aKpbIBalOT Kpbiiikoi. [locie
TOIATETBHO TMEPEeMENINBAIOT W OTOMpArT Uil aHamu3a TpagydpoBaHHOW mmmerkorn 10 ™
MIPUTOTOBJIEHHOT'O PacTBOPA.

[To mMepe MOHMKEHUS YPOBHS JKUIKOCTH B OIOpETKE YPaBHUTEIHHYIO CKIISHKY OITYCKAalOT Tak,
9TOOBI Ha TPOTSHKEHWH BCErO OMBITa Pa3HOCTh YPOBHEH B OrOpeTKe M ypPaBHUTEIHHON CKIISTHKE ObLIa
MUHUMAJIbHOM.

B wmoment BBOma KMnO; Brmouwaem cekyHAoMep. 3HadyeHHE oO0beMa BBIIEISIONIETOCS
KHCTIOpOJa CIENyeT PErHCTPUPOBATH IOCTOSHHO BMECTE CO BpeMeHeM, HaunmHas ¢ BBoga KMnO.; B
peaktop. B xome 1 ombrita gemator 15-20 3amepoB. OmBIT cliemyer 3akaHYMBaTh, KOrjaa OOBEeM
BBIIEIMBIIIETOCsT KUCiIopoaa coctaBuT Oonee 70-75% ot obmiero o0bema, KOTOPBIH MOXKET BBIIEIUTHCS
TIPH TIOJTHOM Pa3JI0KEHUH TIEPEKUCH.

2-asg cepusi OUBITOB. Bropasi cepus ONBITOB TPOAEIBIBAETCS AHAJIOTMYHO II€PBOM, BMECTO
TOMOTEHHOTO KaTaju3aTopa IepMaHTaHaTa Kaius B PEAKIMOHHYI) CMECh IOMEIIAETCs T'€TepOreHHBIH
Karamm3aTop. B KadecTBe TEeTEpOreHHOTO KaTallM3aTopa Wpeiaraercss IPOBECTH IPOBEPKY Ha
AKTUBHOCTh B PEAKIHH PA3JIOKEHUS TIEPEeKUCH BOJOpoAa TPEX 0O0pas3loB: yroib Mapku bBAY
(xpucramsr), okuck Meau (11) (cTpyxka), okuch ITMHKA (TTOPOIIIOK).

3-1 cepusi OUBITOB. TpeThsi cepus ONBITOB MPOBOJIUTCS AHAIOTMYHO MEPBOM, K TOMOTEHHOMY




KaTalnu3aTopy IepMaHTaHaTy Kauus J00aBISIFOTCS IPOMOTOPHI, T.€. BEIIECTBA KOTOpbIE CIIOCOOHBI
MOBBICUTH WJIM MOHU3UTH aKTUBHOCTH KaTalM3aTopa HAa HECKOJIBKO MOPAAKOB. B KkauecTBe mpoMoOTOpOB
KaTanu3aTopa Ipeajgaraercsl MpoBECTH MPOBEPKY C JoOaBlIeHHEM YKCycHOH KucnoTel oobemamu (0,025;
0,05; 0,1; 0,15; 0,2; 0,25 M) u ¢ mobaBiaeHUEM H30IMpoNUIOBOro cnupra oobemamu (0,2; 0,5; 1; 1,5; 2
MIT).
Obpabomxa 3KCnepuUMeHMAIbHBIX OAHHBIX

B nmanHoM pasgene abopaToOpHON pabOTBHl  CTYJASHTY HEOOXOAMMO 10 TONTYYCHHBIM
9KCIICPUMEHTANIbHBIM JaHHBIM TIPOM3BECTH pacu€rbl M TOCTPOMTH TpaduK HM3MEHEHUS CKOPOCTH
pa3IoKeHHs MEPEKHCH BOJOPOAa BO BpEMEHH.

Jdnst KaXkIOH Cepud OIBITOB MOCTPOUTH TpaduK 3aBUCUMOCTH BBIJICIHMBILIETOCS 00beMa
KHCJIOpOJa OT BPeMeH (PUCYHOK 2).

Hdns xaxnaod KpuBoi rpaduueckdn HaWTH 3(P(EKTHBHYIO CKOPOCTh peaKIUH, MPOBEIs
KacaTelbHYIO K KHHETHYECKOW KpUBOH (pUCYHOK 3); 3 (eKTHBHASI CKOPOCTh PEAKIIMU B JAHHBIH MOMEHT
BpEMEHH paBHA IO a0COTIOTHOM BETMYMHE TAHTEHCY YIJIa HAKJIOHA KacaTenbHOH (3):
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Pucynok 2 — I'padk 3aBUCHMOCTH BBIICIMBIIETOCS 00heMa KUCIOpoa (MII) OT BpeMeHH (MHH)
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Pucynok 3 — I'paduk 3aBUCHMOCTH KOHIIEHTPAIIMH OT BPEMEHH IS orpeneneHus 3¢ heKTHBHON

CKOPOCTH PEaKIuu

HaiiTi KOHIIEHTpAIIO TIepeKICH BOAOPOAA B MPUTOTOBIEHHOM PacTBOpE IO clieaytomiel hopmyie (4):
VH 0, 4pH. 0,
CH: 0.~ % 4)
IMocTpouts Trpaduk 3aBHCUMOCTH CKOPOCTH PA3JIOKEHHS MEPEKUCH BOJOPOAA OT KOHIICHTPAIHMH JUIs
OIpe/IeTICHUS TIOPS/IKA PEaKIIHH.
Cmamucmuueckas 06pabomxa pe3yibmamos IKCHepuUMeHma

B nanHoM paszene 1abopaTopHOil paboThl CTYIEHTY HEOOXOAUMO MO MOTYYSHHBIM SKCIIEPHMEHTATLHBIM
JIAHHBIM TIPOU3BECTH CTATUYECKYI0 00pa0OTKy Pe3yJIbTATOB YKCIIEPUMEHTA.

PaccunraTh cpenHeapu(pMeTHIECKOe 3HAUEHHE PE3yIbTaTOB SKCIIEPUMEHTA:
- EFT

C ===

T

rzie N — YUCI0 HKCIEPUMEHTOB
1

Paccuurath orkioHenue ot cpentero 3Hadenus (Ci - C)
PaccumTaTh KBaJpaT OTKIOHEHHs OT cpeanero 3Hauenus (Ci- C)?

PaccuuTaTh CyMMy KBaJIpaToB OTKIOHEHHs OT cpefHero sHadenus: (L, — C )?

PaccuuTaTh CTaHAAPTHOC OTKIIOHCHUC CANHHUYHOI'O PE3YyJIbTaTa OT CpeZ[HeapI/I(bMeTI/I‘IeCKOFO 3HA4YCHUSA:
T —

_ |ZElc. — o=

Se = \u! Fr(rr — A
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Paccuutath JAOBCPUTCIIbHBIN UHTCPBAJ OIIPEACIIICMOU BEIMYNHBI: o

rae t,,, - koahouuuent CrerofenTta. Ero 3HaueHne HaxoIIT U3 TaONUIbI 2, 33/1aBasiCh J1OBEPUTEILHOM



BEPOSITHOCTBIO P.
Tabnuna 2 — 3nauenus koddunuenra Crprofenra t, ,,

t‘_'l !

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

0,906,31(292|235|213|201|157(1,89|183|181

0,95|12,7 4,30 |3,18 | 2,78 | 2,57 | 2,45 | 2,31 | 2,26 | 2,23

Bvigoovl. B nanHOM paszene 1abopaTOpHO pabOThl CTYIEHTY HEOOXOJUMO IEPEUMCIUTh OCHOBHBIC
WTOTH TPOJIETaHHON paboThI.

1-oii moarpymiie CTyA€HTOB HEOOXOAMMO TMOSICHUTh, KaKHMM OOpa3oM TOMOI'EHHBIM KaTaln3aTop, B
YAaCTHOCTH MEPMaHTaHaT KaJius, BJIMSET Ha CKOPOCTh Pa3JIOKEHHUs MEPEKUCH BOJIOPO/IA.

2-0 TOATpYMNIIE CTYACHTOB HEOOXOJMMO TIOSICHUTh, KAaKOH M3 HCIOJIb30BAHHBIX HMH 00pa3loB
reTepOreHHOr0 KaTaan3aTopa sBIsIeTCs HanboJiee aKTUBHBIM B PEAKIIMU Pa3/IOKEHHs TIEPEKUCH BOIOPO/Ia
M, KakuM 00pa3oM CTPYKTypa M IOBEPXHOCTh KaTajiu3aTopa OKAa3bIBAIOT BIHMSHUE Ha IMPOTEKAHHE
peakiuu.

3-eif ToATpyIe CTYIEHTOB HEOOXOJMMO TOSICHHTH BIMSIHAE HPOMOTOPOB (YKCYCHOM KHCIIOTBI H
H30ITPOITHIIOBOTO CITUPTA) Ha NEHCTBHE TOMOTEHHOTO KaTaln3aTopa.

JlaGopaTopHas padora Ne 2
CPABHEHUE CHUHTE3A 'OMOI'EHHOI' O U 'ETEPOI'EHHOI' O KATAJIU3ATOPA U OIIPE/[EJIEHUE
PACTBOPEHHOI O U OBIIJEI'O MOJIUB/[EHA
Lenu pabomu::
1. 3y4UTh METOJUKY IOIY4EHUs KOMIIJIEKCHOTO MOJIMOEHOBOT 0 KaTaau3aTopa;
2. IpOBEPUTh NPUHLUIHNAIBHYIO BO3MOXHOCTb M3BJICUEHHUsSI PAaCTBOPEHHOIO0 MonuOaeHa copOiuel ero
aKTUBUPOBAaHHBIM  YIJEM M3  pPacTBOPOB, IIOIYYEHHBIX PACTBOPEHUEM  IIOPOLIKOOOPA3HOrO
MeTaJJIT4eCKOro MOINOIeHa B BOJIE, COAEprKallell IepeKUch BOIOPOAa;
3. IpOBEpUTH BIHMSIHUE HA COPOIIMIO HAYAJILHOTO COZIEp KAHMSI MONMNO/eHA.
Kpamkas meopus

[IpenmyimecTBaMM METONOB NPUIOTOBJICHHUS KaTalW3aTOPOB, OCHOBAaHHBIX HAa HAHECEHWU
AKTUBHOTO KOMIIOHEHTa Ha HOCHUTEINb, SIBJIIIOTCS 3(Q(PEKTUBHOE HCIIOIb30BAHUE AaKTHBHOIO KOMIIOHEHTA
BCJIEJICTBUE €0 BBICOKOM AMCIEPCHOCTH, MEHbIIEEe KOJIMYECTBO BPEAHBIX OTXOAOB U Ap. B 3aBucuMocTH
OT MEXaHH3Ma B3aUMOEHCTBHS HAHECEHHBIE KaTalIN3aTOpbl MOXKHO Pa3[eiuTh Ha ABa OONBIIMX KIacca,
KOTOpbIe B JanbHelmeM OyaeM HaspiBaTh 'copOruoHHbIMH' ¥ '"mpomumtouHbiMu'. B cimydae
COpOLIMOHHBIX KaTalM3aTOPOB B IIPOLIECCE NPHUIOTOBICHHS HMMEET MECTO B3aMMOICHCTBUE MEXKAY
HOCHUTEJIEM M HMCXOAHBIM BELIECTBOM, aJCOPOMPYIOIIMMCS Ha MOBEPXHOCTU. B ciyyae MpONMUTOYHBIX
KaTaln3aTOpPOB TAKOE B3aMMOAEHCTBUE MPAKTHUECKH OTCYTCTBYET, M MCXOIHOE COEAUHEHNE aKTHMBHOTO
KOMITOHEHTa HaXOAUTCS B PACTBOPEHHOM COCTOSIHUH B ITOPaxX HOCHUTEIS.

[Ipu HeOoNpIIOM COIEp)KaHUM AKTHBHOTO KOMIIOHEHTA IIOpHUCTas CTPYKTypa HAHECEHHOTO
KaTanau3aTopa O4YeHb MaJl0 OTJIMYAETCSl OT CTPYKTYPbl HOCUTENS, MOITOMY AJISl CO3AAHUSI aKTHBHBIX
KaTaln3aTOPOB OYEHb Ba>KHBIM SIBJISICTCS IIOA0OP HOCUTENS C ONTUMAIbHOM TEKCTYpPOH.

XapaKTepHbIM CBOWCTBOM HaHECEHHBIX KAaTaJIM3aTOPOB SIBISETCS HEPABHOMEPHOCTh paclpenerne-
HUSl aKTUBHOI'O KOMIIOHEHTa IO CEUYeHHIO rpaHynbl. Ha pucyHke 4 mnpencraBieHO paclpenciecHue
AaKTUBHOTO KOMIIOHEHTa IO rpaHyse KaTanuzaropa. [I[puHSATO neneHne HaHECEHHBIX KaTajJu3aToOpOB Ha
YeTblpe OCHOBHBIX TUMA: | - ¢ paBHOMepHBIM pactipeneneHuem; Il - "KopoukoBbIi", y KOTOPBIX aKTUBHBIN
KOMIIOHEHT cocpenioTodeH y nepudepun rpanyi; Il - akTUBHBI KOMIIOHEHT COCpPEJOTOYEH B IIEHTPE
rpaHynbl (Tak Ha3bIBaeMbId "SUYHBIN kenTok"); IV - akTUBHBIH KOMIIOHEHT pAacCIlONIOKEH B cpemHei
obnacty, yaaJeHHO! Kak OT LIEHTpa, TaK ¥ OT BHELIHEH MOBEPXHOCTH 3€pHA KaTalIM3aTopa.
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Pucynok 4 — PacnipenieneHre akTHBHOTO KOMITOHEHTA T10 TPAaHYJIe KaTaln3aTopa

Meroa HaHECEHHS HCIONB3YeTCS W JUIsl TMOJYYCHUS KaTalu3aTopoB Ooliee CIOKHOTO COCTaBa,
AKTUBHBIM KOMIIOHEHT KOTOPBIX BKJIFOYAET JIBA UJIM 00JIEE JIEMEHTOB.

Hecmorpst Ha pa3HOOOpa3ue XUMHUYECKOTO COCTaBa, JMJIi HAHECCHHBIX METaJUIOOKCHIHBIX
KaTaau3aTOPOB MOXKHO BBIICIUTH OCHOBHBIE OCOOCHHOCTH, OOYCJIOBJICHHBIC METOJAOM HAaHECCHHS
AKTUBHOTO KOMITOHEHTA: JIIsi COPOIIMOHHOI0 crioco0a XapakTepHbI BBICOKas, OJIM3Kash K aTOMAapHBIM,
JUCIIEPCHOCTh YaCTUI[ AKTUBHOTO KOMIIOHEHTA, COXPAHSIOIIAsCSs B IIMPOKOM JHMAama3oHe ero
COJIepKaHus, U TIOBBIIIICHHAS TEPMOCTOMKOCTb, B ClIy4ae OMAJIEMEHTHBIX KaTaJIM3aTOPOB.

KaTaJII/I?)aTOpBI, IMOJTY4YCHHEIC CIIocoooM IMPONMUTKHU, BBICOKOJAUCIICPCHBI TOJBKO IIPU MaJIOM
COJIepKaHUKM aKTUBHOIO KOMIOHEHTa. K JOCTOMHCTBaM MPONMMTOYHOTO METOAA CIEAYyeT OTHECTH €ro
MPOCTOTY U JIOCTYITHOCTh MCXOJHBIX BEIIECTB, B OCHOBHOM HHUTPATOB M KapOoHAaTOB. OJHAKO CIeayeT
YKa3aTb U pAa HEAOCTATKOB: OIPaHUYCHUA MO KOHUCHTPAIMN aKTUBHOI'O KOMIIOHCHTA, O6YCJIOBHCHHLIG
PaCTBOPUMOCTBIO MCXOJHOTO BEIIECTBA M OOBEMOM IOP HOCHTENS; BO3MOXKHOCTh HEPaBHOMEPHOI'O
pacnpeacicHud aKTUBHOI'O KOMITIOHEHTA 110 CECUCHUIO I'paHYJIbl BCICACTBUE BbBIHOCA B IMPOLECCE CYIIKN
YacTH pacTBopa Ha rnepudepuio 3epHa u T.J.

OT yKa3aHHBIX HEIOCTaTKOB CBOOOJHBI COPOLIMOHHBICE METOABI Osaromapst 00pPa30BaHMIO
XAMUAYECKOW CBSI3U MEKJY aJCOPOMPYEMBIM BEIIECTBOM U (DYHKIIMOHAJIBHBIMU TPYIIIAMH HOCHTEJS.
OI‘paHI/I‘IeHI/IH METOAa CBA3aHBI, IPEKIAC BCCro, C HCEAOCTATOYHBIM ACCOPTUMCHTOM COC,Z[I/IHeHI/II‘/'I,
00JIaIaroIMX HEOOXO0IMMON PACTBOPUMOCTBIO U CIIOCOOHBIX 0CAXIAaThCs HAa MOBEPXHOCTH HOCUTEIICH.

DrcnepumenmanbHas yacmo

Peaxmuewi: iepekuchk Bogopoaa 30%; M30NPONUIOBBINA CIIUPT; MONUOJIEH; THAPOKCH]T HATPHS, COJSIHAS
KHCIOTa; CyiabhaT TuApo3uHa; cepHas kuciora, N — (QeHWIaHTpaHWUIOBas KHCIOTA  T'OTOBST
pactBoperneM 0,20 Tp mpemapara B 100 cm®pacTBopa yIieKMCIOro HaTpWs; aMMOHHMIl MeTaBaHAaT
(BaHAIMEBOKHCIBIA MeTa); TAOJNETKM AaKTUBHPOBAHHOTO YIUIA, BOJA JAWCTHIIMPOBAHHASA, KaJUil
JIBYXPOMOBOKHCIIBIHN (TUXpOMAT KaJIHs).
Ilpubopwvi: kKonObI KOHWYECKHE, BMeCTUMOCThIO 100 CM3; ATUHAPET MEPHBIE, BMECTHMOCTEIO 50 em:
IUNETKH TpajyMpoBaHHble, BMecTMMOCThIO 1, 2, 5 u 10 cm®, Groperka); Bechl JIaGOpaTOpHbIE
CIIEIUAIBHOT0 KJIacca TOYHOCTH ¢ HAMOOJBIHMM mpeaenoM B3pemmBaHusa 200 T; ceKyHIOMEp; IIUTKA
JJIEKTpUYIecKas; OaHsl BOJSHAS; TEPMOMETDP CTEKIISTHHBIN JTa0OpaTOPHBIN C Jrara3oHoM n3Mepenus ot 0
°C 10 100 °C, uena nemenns 1 °C; xanenpuuIa.

TIpucomosnenue 6cnomo2amenbHblX peaKmugos
[IpuroroBieHre pacTBopa MeTaBaHaJaTta aMMOHHs ¢ MoisipHo# konmentpaimein C(NH4VO3)=0,01
monb/mM>; 0,025  momb/nm® TOTOBAT pa3GaBlIeHHEM pacTBOpa C MOJISAPHOH  KOHI[GHTpaIei
C(NH4V03)=0,01 monb/nm®; B MepHyIo kon6y BMecTuMocTbio 100 cm® mumerkoii BHocsT 10 eM® mmn 25
cM® KPEIKoro pacTBopa, COOTBETCTBEHHO, MPUIMBAIOT NPU TEPEMEIINBAHNN 15 cM® KOHIIGHTPHPOBAHHOM
cepHoit Kucnothl (paoc=1,83 r/cM®), TOBOIAT 10 METKH AUCTUILIMPOBAHHO BOIOH U TIEPEMEIIHBAIOT.

Ipuroropnenne pacrBopa N-¢enmmantpanmioBoii kucnotel (0,1010,01) r N-denumanTpaHuIoBOit

KHCJIOTBI PacTBOPSIOT B 50 cM® pacTBOpa TMAPOKCHIA HATPHS ¢ MomsipHOit KoHnenTparumeii C(NaOH)=0,1
MONB/IM® TIpM  HarpeBaHMH M  IEpeMEIIMBAHWM, 3aTeM IONYYEHHBIH pacTBOp pa30aBISAIOT
JUCTHILUINPOBAHHOI Boz1oi 110 100 cm®,

o _ 3 3 o
Ipurorosnenue pactBopa constHoi kueaorel C(HCI=2.0 monw/mm® 86 cM° KOHIICHTPHPOBAHHON

COMAHON KHCIOTHI (225°=1,18 1/cM®), OCTOPOIKHO, TIPH TepEMEIINBAHUH BIMBAIOT B MEPHYIO KOIOY

BMecTEMOCTBIO 500 cM® ¢ 300 cM® IMCTHIIMPOBAHHONW BOMBI, MOCHIE OXIAXICHHS JOBOAAT 00bEM
pacTBOpa IUCTUWLIMPOBAHHON BOJOM 10 METKHU.

[purorosienne pactBopa ceproil kucnorhl C(1/2H2S04)=16 mons/nm°

229 cM® KOHIIEHTPHPOBAHHOM
CepHOM KHCIOTHI (257 +=1,83 r/cM®) 0CTOpOXHO, HEGONBIIMMU HOPIHAMH, NEPEMENIHBAS, BIMBAIOT B

dapdoposyro kpyxky ¢ 200 cm® mucTHmmpoBaHHON Bombl Ilocne OXNaXIEHHS 10 KOMHATHOM
TeMITepaTyphl, PACTBOP KOIUYECTBEHHO TEPEBOJAT B MEPHYIO KOIOy BMecTHMOCThIO 500 cM®, noBoasaT
00beM pacTBOpa AUCTHIUIMPOBAHHON BOJOH 10 METKU U IEPEMEILINBALIOT.

[IpuroroBienne pacTBopa cynbdara rugpasuHa ¢ MaccoBoi jroneit okono 1,0% Pacreopsitor ( 1,0i0,1) r

cyabdata ruapasuna B 100 cM® IUCTHITMPOBAHHOM BOJIBI. PAaCTBOP NPUMEHSIOT CBEKENPUTOTOBIEHHBIM.
Ilposedenue sxcnepumenma

l-as cepus ombIiToB. Jlnsi mpuroToBiieHUs pabodero pacTBopa B crakadH Ha 50 Mi oTrmeputh 35,8 Mi

M30MIPONMIIOBOTO CUpTa U 3,2 MII epeKucH Bogopona. Ha anamuTrueckux Becax OTMEPUTH HaBecKy Mo

B konuuectBe 0,05 rp m no6aBuTh K pacTBopy. llomyueHHbIH pacTBOp NepeMelMBaTh B TE€UeHHH 15

MUHYT JO TEpexoia OT CBETIO-YEPHOr0 OTTEHKa 10 cBerno-3eneHoro. Ilo ucreuennto 15 MuHyT




oToOpaTh pody mo 0,5 mi B 3 MajeHbKUE KOIOBI Tya ke moMecTHTh 1o 10 M ruapokcuna Hatpust (1,0
Monb/am®). TIpUroToBIeHHbIe KOOI MOMECTUTh HA TLIMTKY M HArpeBaTh B TedeHue 10 MUHYT, manee
OXJIQJIUTh UX TAKUM ke o0pazoM B TeueHue 10 munyT. [locne mpoBeaeHust JaHHBIX ONepalii B KaXIyI0
K010y 0TOGPaTh MO 25 MII CONSHOM KMCIOTHI (2 Momb/aM®) 1 1o 5 M cynsdara ruaposuna (1%). Jdanee
MOJY4YEHHYIO CMeCh B KON0ax TakuM ke o0pa3oMm HarpeBaTh B TedeHue 10 MUHYT Ha BOASHOW OaHe.
Iocre oXakaeHus B KakKIyI0 KonOy 106aBUTh o 20 MJI pacTBOpa CepHO KUCI0THI (16 Momb/mam®).

Jns mpoBeneHHs THUTPUMETPUYECKOr0 METOJa aHalu3a K IMOJY4YeHHBIM pacTBOpaM JI100aBHUTH
HECKOJIIbKO Kamenb uHaukatopa (N-eHumaHTpaHWIoBas KHCIOTa). TUTpOBaHHE PEAKIIMOHHOW CMECH
MPOBOANUTH PACTBOPOM MeTaBaHaJaTa aMMOHHUS 10 TIOSBJICHHS CBETIO-PO30BOro OTTeHKa. [Ipu sTom
MIPOTEKAIOT CIEAYIOIINE PEAKIUH:

4AM00,;?% + NaHg * H2SO4 + 2H * = 4M00O3™ + N + SO4 % + 4H,0

MoO3 +NH4VO3 + H,SO4 = Mo00Og4 Z 4+ VOSO4 + NHs" + H,0

2-as cepus onbITOB. [1o uicTeueHuo 45 MUHYT U3 pabodero pacrBopa orodpath npoly mo 0,5 mi B 1aBe
MajleHbKHe KOIOBI Tyja e TmoMecTuTh 1o 10 ma rumpokcuna Hatpus (1,0 moms/am®). Meromuky mo
OIPEIETICHNUIO0 PACTBOPEHHOr0 U 00IIero MojiubaeHa MPOBECTH TAaKUM e 00pa3oM, Kak W B TEpPBOM
CEpHH OMBITOB. Pe3ynbTaThl TATPOBAHMS II0 IBYM CEPHSIM OIBITOB CBECTH B TAOIUILY.
3-51_cepuist onbITOB. [IpUTOTOBIIEHHBI KOMILIEKCHBIH MonnOaeHoBbIi kaTanuzatop (KMK) nHeobxoaumo
HAHECTH HA HOCUTENb. B Halem ciydae B Ka4ecTBe HOCHTENS OYAET CIYKHTh aKTHBUPOBAHHBIH yrOJNb.
Hnst aToro B crakan oobemMoM 50 mi1 momemiaercst mpuroroBiieHHbii KMK, BBoguTCS akTHBHPOBAaHHEBIH
yroiib ¥ OTMEYaeTcs BpeMs Havala onbita. Uepes kaxpie 30 MHHYT OT Hadaa orbita 0OTOMpaercs mpoda
Ha aHaJIM3 W3 BEpPXHEH JacTh pacTBOpa, KOTopas SBisieTcs Hanbosee YucToi. Jlamee mpoBoaUTCS aHAN3
Ha OIpejIelIeHue PACTBOPEHHOr0 M 00IIero MoJIHOIeHa TAK|M e 00pa3oM, Kak U B IEPBBIX JBYX CEPHUSX
onbiTa. Pe3ynbTaThl THTPOBAHUS CBOMSTCS B TAONHITY.
Obpabomka sKCnepuUMeHmanrbHbIX OAHHbIX

B nmamHoM pasmene sabopaTopHOM pabOTHI CTYACHTY HEOOXOAWMMO TI0 IOJYYCHHBIM
JKCIIEPUMEHTAIBHBIM JITAaHHBIM TIPOM3BECTH PACUYETHl MAacCcOBOW JONH PACTBOPEHHOTO W  OOIIero
MomubaeHa (X,%), TOCTpOUTh TrpaduK 3aBUCUMOCTH MAaCCOBOM JIONM PACTBOPEHHOTO W  OOIIEro
MoHOIeHa OT BPEMEHH.
1. JInst KaxJ0¥ cepHu OMBITOB PACCUUTATHL MacCOBYIO JIONIO PACTBOPEHHOTO M 00mero Monuoaena (X,%)
1o crenyromeit popmyie (5):

(V, =V.)=C=K =96 = 100
m = 1000

rze VP, VX — 00beMbl pacTBOpa MeTaBaHaJaTa aMMOHUS, [TOLIE/IINE HA TUTPOBAHUE B PabOUeM M XOJIOCTOM OIIBITaxX, COOTBETCTBEHHO, CM3;

C — MosipHasi KOHLIGHTPALUS PacTBOpa METaBaHa/1aTa aMMOHMS, MOJIb/AM3;
K — nonpaBouHblii KO3()GUIMEHT K KOHLEHTPALMK pacTBOpa MeTaBaHanara aMmmonus; (K=1)
96 — MoJIsIpHas Macca SKBUBAJICHTA MOJUOICHa, I/MOJIb;

m — Macca 1po0bl, B3siTasi HA aHAIH3, IP.

2. Jlns Kaxmoi CepHH OIBITOB IIOCTPOMTHh TrpauK 3aBHCHMOCTH BpPEMEHHM OT MAacCOBOH 01U
pacTBopeHHOro 1 obmiero monuoaeHa (X,%).
Cmamucmuueckas 06pabomka pe3yibmamos IKCnepumMeHma
B nmamHOM pasmene mabopaTopHOW pabOTHl CTYAGHTY HEOOXOIUMO II0 TONYYEHHBIM
AKCIIEPUMEHTAIEHBIM JAaHHBIM IPOU3BECTH CTATHUYECKYIO 00pabOTKy pe3yibTaTOB IKCIIEPUMEHTA.

- L
1. PaccuuraTh cpenHeapu(METHUCCKOE 3HAYCHHE PE3YJIbTATOB 3KCIIEPUMEHTA: X = —

X

rae N — 4ucio

- 1

OKCIIEPUMEHTOB.

2. PaccuuTath OTKJIOHEHHE OT CPEAHEro 3Hauenus: (X - )
3. Paccunrath KBaJpaT OTKJIOHEHMS OT CPEIHEro 3HaueHus: (Xi - X)>

4. PaccuntaTh CyMMy KBaIPaTOB OTKJIOHEHHS OT CPEIHEro 3HAUeHMs: L X; — X )2

5. Paccuurarh CTaHAApPTHOC OTKIOHCHUEC CAWMHUYHOI'O peE3yjbTaTa OT CpeILHCapI/I(i)MeTI/I‘IeCKOFO
S3HA4YCHMUA:

| p—
Y. — x)F
s = |2 H)

. .\.! n(n—1)



. . X=Xt S5.%t,,
6. Paccuurath JOBEPUTCIIbHBIM MHTCPBAJ ONIPCACTIACMOU BEIUYNHBI: - g

rae t, « — KO3 HUIUCHT CTI)IOI[CHTa. Ero 3nauenue HaxoOsaT U3 Ta6HI/IIII>I 2, 3a1aBasiChb J1OBC] UTEIbHON
.1

BEPOSITHOCTBIO P.

Buisoow. B manHOM pasnene nabopaTopHOW pabOTHI CTYIEHTY HEOOXOIUMO TEPECUYHCIUTh OCHOBHBIC
UTOTH TpOJCIaHHON paboTel. [loka3aTe, 4YTO NPOMCXOMUT C MNPUTOTOBJICHHBIM KOMIUICKCHBIM
MOJII/I6[I€HOBLIM KaTaJiu3aTOpOM IIpHM HAHCCCHHUU €ro Ha HOCUTCIIb (yBeJ'H/I‘II/IBaeTCﬂ WM YMCHBIIACTCA
MaccoBasi I0JI PaCTBOPEHHOTO M 00IIero MOJIMO/IeHa ¢ TeYEHHEM BPEMEHH).

JlaGopaTopHas padora Ne 3
HIPUT'OTOBJIEHUE KOMITJIEKCHOI'O MOJIMB/JTEHOBOI'O KATAJIM3ATOPA METO/[OM
SIOKCHIUPOBAHUA U IIPOBEPKA EI'O AKTUBHOCTH
Lenu pabothr:
1. W3y4YuTh METOAWKY IONYYEHUS KOMIUIEKCHOTO MOJHOJCHOBOTO KaTaiu3aTopa METOJ0M
SMOKCUIUPOBAHUS;
2. IPUTOTOBIICHHBI KOMITJIEKCHBI MOJNMOIEHOBBIH KaTaln3aTop MPOBEPUTh HA aKTHBHOCTH B OKTEHE -
1.
Kpamxas meopus

KaranmuzaTopbl JOmWKHBI 007a1aTh BBICOKOH MPOM3BOAUTENHHOCTHIO. [IpOM3BOAMUTENHFHOCTD
KaTanu3aTtopa OOyCIaBIMBaeT pa3Mephl IMPOMBIIUIEHHBIX PEAKTOPOB, WX OOBEM WM KOJHYECTBO.
[Ipom3BoANTENFHOCTh KaTaln3aTopa BKJIIOYAET B ce0sl IBa OCHOBHBIX IapaMeTpa: WHTEHCHBHOCTH | u
akTHBHOCT, A Karanusatopa. HawmOosee cylecTBEHHOHW XapaKTEPUCTUKOHW JII0OOro KaTajiu3zaTopa
ABIISIETCA €T0 aKTUBHOCTH B OMPEAETIEHHOM KaTaJIUTHYECKOM Mporecce. BEIOOp MeTonnkn ucciaenoBaHms
AKTUBHOCTH CBSI3aH C OCOOEHHOCTSMH PEAKIIHHA, yCIOBUAMH HKCIIEPUMEHTA.

Mepoli KaTaMTUYECKOW AKTHBHOCTM MOXET CIYXHUTh CKOPOCTh IIPOTEKaHUS pEAKIUU B
WCCIIElyeMOM HamNpaBlieHMH B TPUCYTCTBUHM KaTajan3aropa. AKTHBHOCThP MOXKHO BBIpaXaTh TaK Ke
CHIDKEHUEM JHEPTrMy aKTHUBAIlMU TPW yYaCTHH KaTall3aTopa WM OTHOIIEHHEM KOHCTAHTHI CKOPOCTH
JAHHOW peaklMy B TPUCYTCTBUU KaTain3aTopa K KOHCTaHTE CKOPOCTH JTOH ke peakiuu Oe3 Hero,
KOJIMYECTBOM IOJIY4EHHOI'0 ITPOJYKTA C €IUHHULIBI KaTaIN3aTopa B €ANHUIY BPEMEHHU.

[Ipu oreHKe aKTUBHOCTH KOHTAKTHBIX MAcC B TPOM3BOICTBEHHBIX YCIOBUSAX OOBIYHO BBIUUCISIOT

CKOpPOCTBh p€aKIMM IO OTHOICHUIO K €AUHUILIC 06’beMa KOHTaKTa I10 YPaBHCHHUAM
d iz di
e GN— KONIMUECTBO TOJIYYEHHOro ENEBOr0 MPOAyKTa; G — KONMYECTBO OCHOBHOTO BEIIECTBA, MPEBPATHBIIEIOCS 32 BPeMs T B 00beme Karamusaropa V; K —

KOHCTaHTa CKOPOCTH KaTaTHUTHYeCKOro mporecca; C — JBUKyIIas CUIIa IIpoliecca, BhIpaKacMas IIPOM3BEICHUEM JCHCTBYIOIMX KOHIGHTPAIHI HCXOAHBIX BELIECTB

U yYUTHIBAIOIIASA TOPMO3SIIEE BIUSHHE IPOYKTOB PEaKIHH.

OneHKy SHEpruM aKTHBHOCTH KaTallM3aTopa MOXHO IPOM3BOIWTH W3 Pa3HOCTH CKOPOCTEH
XMMHYECKONW peaKIny B MPHCYTCTBUH KaTaian3aTopa U 0e3 Hero, JaHHYIO 3aBUCHMOCTh MOXXHO YBHIIETH
mo ¢opmyne (2). [Ipm 3TOM YyYHTHIBAIOT AONMO0 OOBEMa PEAKIMOHHOTO MPOCTPAHCTBA 3aHMMAEMOI O
KaTaJu3aTOPOM H JIOCTYITHOTO IS PEareHTOB.

A = Vxar — Vnexar * (1'V1<aT) (2)

IJIe VKaT — CKOPOCTh KATAIUTUYECKOH PeaKlMM; VHEKAaT — CKOPOCTh HEKATAIMTHYECKOH peakuuu; VKar — 00bEM PeaklMOHHOIO HPOCTPAHCTBA, KOTOPbIH 3aHUMAaeT

KaTaumsarop.

DKxcnepumenmanvHas wacmy

Peaxmuepi: cnupT OTUIOBBIA  peKTU(UKOBAHHBIA TEXHUYECKUN; THAPOIEPEKHCh OJTHUIOEH30Ma;
MOJIMOACH; THAPOKCHI HATpUs; CONSHAs KUCIOTa; cyiab(par TuapasuHa; cepHas kuciora; N —
(eHMIaHTpaHMIOBAsS KHCIOTA  TrOTOBAT pactBopenmeM 0,20 rp npemapata B 100 cm*pacTtBOpa
YIJIEKUCIIOTO HATpHs; aMMOHHMHM MeTaBaHaJaT (BaHAAMEBOKUCIBIM MeTa); BOJa AWCTUIUIMPOBAHHAS;
KHCJIOTa YKCYCHas Jie[sHas; Kajusl HoAuz;, Kpaxmaj pacTBOPUMBIN; HAaTPUH CEPHOBATHCTO — KHCIHbIA
(TocynbdaT HATpHA) S5-BOAHBIN; HATPUN XIJIOPUCTHIN (XJIOPHI HATpPHs); MarHUW XJIOPUCTHIN (XJIOPHT
MAarHus); KaJusi THAPOKCUA; METHIIOBBII OpaHKeBbIil; OPOMKPE30JIOBBII 3€EeHbIN; METUIIOBBIA KPACHBIIA;
H-TEKCaH.

Ipubopui: KoN6H KOHMYECKUE, BMECTUMOCTHI0 100 cM®; IMIMHIPEI MepHEIE, BMECTHMOCTBIO 50 cM’;
IUMETKM TpadydpoBaHHBIE, BMecTHMOCThIO 1, 2, 5 m 10 cm® OGroperka; Bechl TaGopaTopHEIE
CIEUAJIFHOTO KJlacca TOYHOCTH C HaumOonmpluM mpeneiaoM B3BemuBaHus 200 T, ceKyHAOMeED;
JeTUTENIbHAs BOPOHKA; IUIMTKA 3JIEKTpUYecKas; OaHs BOISMHAS, CEKYHAOMEp; JACIUTENbHAas BOPOHKA;
KaTlebHHUIIA; TEPMOMETP CTEKJIAHHBIN 1a6opaTopHblil ¢ quanasonoM usmepenus ot 0 °C 1o 100 °C, nena



nenenus 1 °C.

Ilpucomosnenue 6cnomozamenbHbvix peakmugos
[IpuroToBneHne pacTBOpa MeTaBaHajJaTa aMMOHHUSA ¢ MospHo# koHieHTparein C(NH4VO03)=0,01
mons/mv; 0,025  moms/nm® ToToBAT paszGaBIeHMEM pacTBOpa C  MOJAPHOW  KOHIEHTpaIuei
C(NH4V03)=0,01 moms/mm*: B MepHYI0 kon6y BMecTMocThi0 100 cM® munerkoii BHOCAT 10 cM® mmm 25
cM® KperKoro pacTBopa, COOTBETCTBEHHO, PUIMBAIOT IPU MEPEMENNBAHNH 15 cM® KOHIIEHTPUPOBAHHOI
cepHoit Kucnothl (paoc=1,83 r/cM®), TOBOAT 10 METKH AUCTUITNPOBAHHON BOJIOH U TIEpPEMEIIHBAIOT.

Ipuroropnenne pactBopa N-denmnantpanmnopoit xucnorsr (0,1010,01) v N-denunanTpanniosoit

KHCIIOTHI PACTBOPAIOT B 50 cM® pacTBOpa TMAPOKCHIa HATPHS ¢ MONApHOi KoHrentpamueii C(NaOH)=0,1
MOTb/IM® TpM  HArpeBaHHMH M TepeMEIIMBAHWM, 3aTeM MONYYEHHBIH pacTBOp pa30aBIAIOT
JUCTUILTHPOBaHHON Bojaoi 10 100 o,

[IpuroroBienre pactBopa consHol kucaorel C(HCN=2.0 mons/mm°

86 cM® KOHIIEHTPUPOBAHHOM

COMAHON KHCIOTHI (225°=1,18 T/cM®), OCTOPOIKHO, TIPH TepEMEIIMBAHUY BIMBAIOT B MEPHYIO KOIOY

BMectuMocTbio 500 cm® ¢ 300 cM® AMCTHIIMPOBAHHON BOMBI, TOCIE OXJIAXJICHHS JOBOIAT OOBEM

pacTBopa IUCTWIJIMPOBAHHON BOJOW J10 METKH.
Hpurorosnenne pacrBopa cepHoi kuciorhl C(1/2H,S04)=16 mons/mm® 229 cm® koHIEHTpHpOBaHHOI

CepHOil KHCIOTHI (£14¢ =1,83 r/cM®) 0CTOPOXKHO, HEGONBIINMH TIOPIMSMH, TIEPEMEIBas, BINBAIOT B
dapdopoByro kpyxky ¢ 200 cM® IMCTHIIIMPOBAHHON BOABL. Ilociie OXJAXIEHHS 1O KOMHATHOM
TEMIIEpaTyphl, PACTBOP KOIMYECTBEHHO MEPEBOIAT B MEPHYIO KONOY BMeCTUMOCTHIO 500 cM>, 10BOAAT
00beM pacTBOpa TUCTHIUITMPOBAHHOW BOJIOH /10 METKH U TIEPEMEIIHBAIOT.

[IpUroTOBIeHHEe pacTBOpa Cynb(arTa IMIpPa3HHA C MAccoBOM foneii okomo 1,0% Pacteopsior (1,010,1) T
cynbdara ruapasuna B 100 cM® IMCTHIIMPOBAHHOM BOJIBI. PacTBOP MPUMEHSIIOT CBEKEIPUTOTOBIICHHBIM.
IIpuroToBIeHNne pacTBOpa HoNMMaa Kammsi ¢ MaccoBoit momei 50% (25,010,1) r ifomuma Kamus

pacTBOpsIIOT B 25 oM’ CBEXKENPOKUMSTYEHHON JUCTUUIMPOBAHHOW BOJBI M TOMEMIAIOT B CKJISHKY W3
TEMHOI'O CTEKJIA. PaCTBOp CJIICAYET MPUMEHATHL CBEXKCIIPUTOTOBJICHHBIM.

T[IpUroTOBIEHHE PACTBOPOB THOCYIb(MaTa HaTpHs ¢ KoHnenTpammeir C(Na,S;03*5H,0)=0.05 mons/mv° u
0,01 wmomp/mv® JIns TPUTOTOBIEHMS pacTBopa THOCYIb(aTa HATPHS C  KOHIIGHTpAIMeH
C(Na;S;03*5H,0)=0.05 monb/mm®) MeTomoM pa3baBieHHs B MepHYIO Konby BMectHMOcThio 100 cm®
BHOCAT mmmerkod 50 cm®  pactBopa THocynbdara HATPUS C  MOJAPHOM  KOHIIGHTpaIwmeit
C(Na;S;03*5H,0)=0.1 monb/mM®, 1OTMBAIOT 10 METKH JMCTUIUIMPOBAHHOHM BOJOH M ITIEPEMEIIHBAIOT.
Jlnst TpuroTOBIIEHHMsS — pacTBopa THOCyinb(ata Hatpus ¢ Koumentpamueii C(NaS;03*5H,0)=0.01
MOJIB/IM° B MepHYI0 Koi0y BMecTMocThio 100 cm® BHocsaT mmerkoit 10 cm® pactBOpa THOCYNB(bATA
HATpPHS ¢ MOJSIpHO# KoHIeHTpauuei 0,1 Monb/aM®, HOIMBAIOT 10 METKM JMCTUIUIMPOBAHHON BOIOH M
MepeMEeNNBArOT.

[IpHUrOTOBJIEHHE PACTBOPA THAPOKCHIA KAIHs ¢ MOJIspHOi kormentparmein C(KOH)=0,5 mons/mm® (28,0
10,1) r rHAPOKCHIA KAJHS PACTBOPSIOT B BOJIE H JIOBOIAT 06BEM PACTBOPA AMCTHUIMPOBAHHOMN BOJIOH /10

1000 cv®,

IIposedenue skcnepumenma
l-as cepus omweiToB. B KkadecTBe KaTanmuzaTtopa SIOKCHIMPOBAHUS OKTeHa-1  HCIOIB3yeTcs
MPUTOTOBJICHHBIN B JIAOOPAaTOPHBIX YCJIOBHSX PAaCTBOPEHHBI MONMOICH B 3TAHONE M YKPEIICHHOM
OKcUzarte.

[IpenBaputenbHO B TepMOCTaT 3arpy3uTh BOAY. B peakTop HpUTOTOBIIEHHS KOMIUIEKCHOTO
MOJIMOAECHOBOrO KaTajlu3aTopa 3arpy3uTb 96%-Hblii pacTBOp 3TaHONa B KonudecTBe paBHOM 11,8 mi u
YKpeTIeHHBIH OKCHUIaT (THIPONEepEeKNUCh ITHI0EH30M1a) B KoimdecTBe paBHOM 10,7 M. 3aTeM 3arpy3uTh
MIpEeBAPUTENHHO B3BEIICHHBI Ha aHAMTHUYECKUX Becax monuOaeH B komudectse 0,08 rp. Temmepatypa
IIPH HPHUTOTOBICHHH KOMIUIEKCHOTO MONMOIEHOBOIO KaTalM3aTopa MOepKuBaercs paBHOH 56 °C B
TeyeHue 2 4yacoB. B xoze ombiTa oTOMpaercs mectb npod Al onpeneseHus COAep)KaHusl OCTaTOYHOTO
MouOAeHa ¢ TOMOIIBI0 MeToauku «Omnpenenenns pacTBOPEHHOr0 U 00IIero MoiudaeHa B MPOAYKTax
MIPOM3BOZICTBA CTHUPOJIA», a TAKXKE COJAEpHKAHHE TMAPONEPEKUCH C MOMOIIBI0 MeTOoAuKHN «OmpeneneHus
KOHLIGHTPAllMM TIEPOKCHIHBIX COEAWHEHHMN». YCTaHOBKAa CHHTE3a KOMILJIEKCHOTO MOJIMOIEHOBOIO
KaTaln3aTopa MpeiCTaBlIeHa Ha PHUCYHKeE 5.
2-as cepusl ONBITOB. MeToAnKa NPOBEPKU YKPEIUIEHHBIX 00pas3loB THAPONEPEKUCH STHIIOEH30/1a U
AKTUBHOCTH KaTaJM3aTOpa B PEAKLWH SIOKCUANPOBAHHS OKTeHa-1.

[ony4enHslii 0Opa3zen; KOMIUIEKCHOI'O MOJIMOJIEHOBOI'O KaTalu3aTopa M PacTBOpa YKPEIIEHHOTIO
OKcuJaTta HeoOXOOMMO TPOBEPUTH B PEAKIHMU SIOKCHIMPOBAHHMA OKTEeHa-1 THAPONEpOKCHAOM




STWIOCH30MIa, COACPKAIIUMCS B YKperuieHHOM okcuaate. OMNBIT NPOBOJUTCS B TEPMOCTATUPOBAHHOM
peakTope, o0beMoM 30 My, 00OpYZOBaHHOM OOPATHBIM XOJOAMILHUKOM, TEPMOMETPOM, MAarHUTHOMN
MeIankoii W mpobooT6opHMKOM. TemmepaTypa B peakTope TNojiepkuBaercs pasHoit 96,5 °C ¢
tounoctsio + 0,5°C ¢ momoIpio TepMocTara.

B kayecTBe SMOKCHAMPYIOUIETO areHTa HCHONb30BIM  YKPEIUIGHHBIA OKCHAAT 3THUIIOEH3011a
nmoiaydeHHb mpu pasronke 10%-Horo okcuaara. B xome ombita oTOMpaercs Imectb Hpo0 s
OIpEIETICHNs] CONIEpKaHUs OCTATOYHOW THAPONEPEKUCH C TOMOIIBI0 MeTonuku «Ompenenenus
KOHICHTpalnuu TMEPOKCUIHBIX COCI[I/IHCHI/II\/'I)). ITo OKOHYaHUU OIIbITa PCaKIOHHYIO Maccy
MPOaHAIM3UPOBATh HAa COAEPKAHHME SMOKCHUTPYIIBI C MOMOLIbI0 MeTomuku «OmpeneneHnss MacCoBOH
JIOJTM OKCHJIa HOHEHA B AMIOKCUATE.

PI/ICYHOK YcranoBka CHHTE3a KOMIIJICKCHOT'O MOJII/I6JIeHOBOFO KaTaJim3aTopa

rae | — peakTop; 2- MarHUTHBI pa3MelINBaTelb; 3 — OOpaTHBIH XOJOAMIBHUK; 4 — MarHWTHas Memaika, 5 — tepmocrar; | — Bojga oxnaxnaromias; Il — Boga

oboporHas; |1l — Boxa ropsiaas; |V — Boxa ropsiuast 060poTHast.

Meromka «BelIoTHEHNs H3MEPEHUI PACTBOPEHHOTO M O0IIIero MonuoO IeHa B IPOJTYKTaX TPOM3BOJICTBAY
K HaBecke B KonOe npuimBaoT rmumaapom 10 cM® pacTBopa rmapokcuia HATPUS € MOJSPHOI
xounentpammeii C(NaOH)=1 wmons/nm®, Kkonby 3aKphIBalOT BOPOHKOH, CTaBAT HA DJIEKTPOILIHTKY,
HarpeBaroT JI0 KAMeHus U KUIATAT B Tedenre 10 muH. ComepkumMoe KOJIObI OXJIaXTaf0T MTPH KOMHATHOM
Temnepatype B Tedenne 10 MuH.

K conmepkxumoMy KOJOBI MPUIUBAIOT ITMIHHAPOM 25 cM> COJSHOMN KUCIIOTHI C MOJISIPHON KOHIEHTpaluen
C(HC=2 monb/nm® u 5 cm® pacTBOpa ruapasuH cyisdara ¢ MaccoBoit moneii 1%. Konby ¢ pactBopom
IIOMEIAIOT B BOIAHYIO OaHIO ¢ Temmeparypoil Bomsl (70-80°C) u HarpeBaror B TeueHme 10 MuH.
Jonyckaercsi cinaboe KUIEHHE PAacTBOpa B KOJIOE, 3aKpPBITOM BOPOHKOH, Ha 3JIEKTPOILIMTKE. 3aTeM
PACTBOpP OXJIAXKIAIOT MPU KOMHATHOH TeMmiepaType B TedeHne 10 MuH, 106aBISIOT MHIHHAPOM 20 cM®
pacTBopa cepHON KHCIOTHI ¢ MoysipHOi koHenTparmei C(1/2 H2S04)=16 monb/nm®, cHOBa OXJTaIaioT
0 KOMHATHOW TeMIepaTyphl, HOOABISIOT TPH-TISTH Kamlelb pacTBopa (eHUIAHTPAHUIOBOW KHCIIOTHI U
TUTPYIOT PACTBOPOM METaBaHAaTa aMMOHHS C MOIAPHOH KoHIenTpanueii 0,01 Moms/aM>, 0 mosBIeHNs
PO30BOM MITM CHPEHEBON OKPAaCKH, YCTOMYHMBOW B TeUeHHUE 1 MUH.
B aHanornyHbIX ycrmoBusx, 6€3 MpoObl, MPOBOAST XOIOCTON OIBIT Ha PEAKTHBEI.
Meronuka «BelIoNIHEHNS W3MEPEHUN KOHLIEHTPALMY EPOKCUAHBIX COCIUHEHUIN

B MOATOTOBIEHHYIO KOHHYECKYIO KOOy BMECTHMOCTBIO 250 cM®, BHOCAT mmmHapoM 10 cM® ykeycHoi
KHCJIOTBI, 3aKPBIBAIOT KOJIOY MPOOKOH, B3BEMIUBAIOT C 3AMICHIO PE3YIIFTATOB B3BEIIMBAHMS B TPAMMax JI0
BTOPOTO JECATHYHOTO 3HaKa, MPHJIWBAIOT THIETKON aHaIM3upyeMylo mpody, B 3aBUCHMOCTH OT
TIpeArogaraeMoil  KOHIIGHTpAIlMH TEPOKCUIHBIX COeAMHEHMH B miepecdere Ha [TI9b, m cHOBa
B3BemMBaOT. [10 pasHOCTH pe3ynbTaTOB ABYX B3BEIIMBAHUN HAXOMIAT MacCy HABECKH IPOOHI.
K comepxumoMy KkonOsl nobaBmsioT 1,5 cM® pacTopa iommaa kamms ¢ MaccoBoi jomeir 50%, Konby
3aKpBIBAIOT MPOOKOM, CMOUYEHHON POCTBOPOM HOMUAA KaHs, TIEPEMEIINBAIOT U BBIJIEPKUBAIOT B TEMHOTE
B Tedenre 30 muH. ITo MCTEUEHHHN yKa3aHHOTO BpeMEHH NpiHBaoT 100 cM® IMCTHILIMPOBAHHON BOJIEI,
0OMBIBasi TIPOOKY KONOBI, 100bBIMOT 1,0 cM® KpaxMmaa M He3aMeUTHTENbHO THTYIOT BBLICTHBIIHIICS
ifo pacTBOpOM THOCYNb(pATa HATPHS C MONAPHONH KoHHeHTpauueil 0,1 Momb/mM>, B 3aBHCHMOCTH OT
KOHIIEHTpAINH MTePOKCUAHBIX coeanHeHul B nepecuere Ha ['TIDB, mo obeciiBeunBaHus pacTBopa.

Meronuka «BelnonHeHNs U3MEPEHU MACCOBOM JI0JIM OKCH/IA HOHEHA B SIIOKCUAATE)
B KOHHYECKYIO KOOy ¢ IIPHTEPTOil MPpobKoil BMecTHMOCTBIO 250 cm® BHOCAT mumeTkoi 10 cm® pacTBOpa
COJISTHOW KHCIIOTHI B HACHIIIEHHOM PAaCTBOPE XJIOPHAA HATPUS WM MarHus, JOOABIISIOT C TOMOIIBIO
munerku (5,0-2,5) cm® amHanmsmpyemoili npo6bl, mawmaHzpom S50 cm® sTaHONMa, Konby 3aKpHIBAIOT
MIPUTEPTON MPOOKOH M IMepeMeNInBaloT Ha BCTpsixuBaTese B TeueHrne 30 MuH. 3aTeM colepKUMoe KOIObI
KOJIMYECTBEHHO IIEPEHOCAT B YHCTYIO JEIUTENbHYIO BOPOHKY BMECTHMOCTBIO 250 oM’ mBasl
oronackupas konéy 10 cM® IMCTHIIMPOBAHHON BOIBI M CIIMBAs MPOMBIBHBIE BOIBI B Ty € BOPOHKY,
npumBatoT 20 cM® rekcaHa, M 3aKpbIB BOPOHKY MPOOKOH, BCTPAXMBAIOT CONEPKMMOE B TEUEHHE 2 MHUH.
[locne paccnoeHuss cMecd HW)KHUI BOAHBIM CJIOM CIMBAIOT B Ty K€ KOHHYECKYIO KOJIOY, B KOTOpPOM
NpoBOAMIACh peakius. B BOpoHKY c rekcaHoM npumuBaioT 10 cM® jucTHiIMpBOaHHOH BOJBI,




B30anTeiBatoT 9-10 pa3 W CIMBAIOT MPOMBIBHYIO Boxy B Ty ke KonOy. K comepxumomy KoJOBI
npubaBisAiOT (5-6) Karelb CMEIaHHOrO HHAWKATOPa WM METUIIOBOTO OPaHXEBOTO M TUTPYIOT U30BITOK
COMSHOM KMCIOTHI PACTBOPOM THAPOKCH/IA KaJus ¢ MOJIspHO# konnenTparueit C(KOH)=0,5 moms/mm® 1o
nepexo/ia OKpacKu pacTBopa OT (PHOIETOBO-KPACHOW B 3€JCHYI0, HPH TUTPOBAHHH IO CMEIIAHHOMY
WHAWKATOPY, WIH OT KPACHOH B KENTYIO, IPH THUPOBAHUH MO METUIOBOMY OPaHKEBOMY.
[apannensHO MPOBOIAT KOHTPOJBHEIM OMBIT C TEMH € PeakTUBAaMH, HO 0e3 aHaIM3upyeMoil mpoObl, B
MOJTHOM COOTBETCTBHH C PAOOYUM OIBITOM.
Obpabomxa IKCnepUMeHMAIbHBIX OAHHbIX

B nmanHoM pasmene nabopaTopHOW pabOTBl  CTYACHTY HEOOXOJUMO IO TOJYYEHHBIM
9KCTICPUMEHTAIILHBIM JIJAHHBIM TIPOM3BECTH PACUEThl MAacCOBOW JIONM PACTBOPEHHOTO W OOMIEro
MonuoOneHa (Xwm,%), MaccoBOM JIOMM TEPOKCUAHBIX coemuHeHud (Xr, %), MaccoBOHM JOJMU OKCHIA
HOHEHa B TiepecyeTe Ha AMOoKcuAHyo rpynny (Xo, %), MOCTpOUTH TpauK 3aBUCHMOCTH MacCOBOW JIONH
pacTBopeHHOro M o0miero MojmOaeHa OT BPEMEHH, MACCOBOM JOJM TMEPOKCHIHBIX COCIMHEHHH OT
BpPEMEHU, MAaCCOBOM JI0JIA 3TIOKCUIHOM TPYIIIBI OT BPEMEHHU.
1. PaccuutaTth MaccoByrO JI0JII0 pacTBOpeHHOro u obmiero moiubnaena (X,%) mo criemyroiien
dhopmyse:
V,)*C *K =96 =100

m = 1000

rae Vp, VX — 06beMBI pacTBopa MeTaBaHalaTa aMMOHHMS, TTOLIEANINE HAa TUTPOBAHUE B pa60‘{CM 1 XOJIOCTOM OIIbITaX, COOTBETCTBCHHO, CM3;

XM=[V?’_

C — MonsipHas KOHIIEHTpAIKs PACTBOPA METaBaHa1aTa aMMOHHS, MOJIB/IM3;
K — nonpaBouHsIii Ko3(pGHUIMEHT K KOHIIEHTPAIMK PacTBOpa MeTaBaHajara aMmmonus; (K=1)
96 — MoJIsipHas Macca SKBUBAJICHTA MOJIMO/ICHA, I/MOJIb;

m — macca HpOGLI, B3sTas HA aHauus, rp.

2. IocTpouTs Tpaduk 3aBUCKMOCTH BPEMEHU OT MAacCOBOH JIONM PACTBOPEHHOTrO W OOMIEro MonuOaeHa
(Xm,%).
3. PaccunTtaTh MaccoBYIO JOITO MMEPOKCUAHBIX coequHeHnit (Xr, %) 1o ciemyroriei ¢popmyie:
(v, —V.)=C=K=*3%100
] m = 1000

e Vp, VX — 06beMbI pacrBopa Tl/lOCyHL(i)aTa HaTpusl, MOLICAIINE HA TATPOBAHUE B paGO‘ICM Y KOHTPOJIBHOM OITbITaX, COOTBETCTBCHHO, cM3;

C — MoIspHas KOHIIEGHTpAIKs PACTBOPA THOCYIb(aTa HATPHs, MOJIb/AM3;

K — nornpaBounblif K03)GUIMEHT K KOHIEHTPAUK pacTBopa THocyIbdara Harpus; (K=1)

D — 5KBUBaJICHTHAs Macca HEPOKCHIHOTO COeMHEeHH s, (69-1J1 THAPONEPOKCHIa STUIOCH301a, 8 — I aKTHBHOTO KHCIIOPOAIA), I'P/MOJb.

m — macca npoOsl, B3sTas Ha aHamus, Tp. Ilpn orGope mpoOkl Ha aHAM3 10 00BeMy, Macca pobbl paBHa Vip*p, rae Vip — o6beM Ipo0bl, ¢M3 U p — IIOTHOCTh

a”anu3upyemoi npo6sl ipu 200C, rp/cm3.
4. TTocTpouTh rpaduK 3aBUCHMOCTH BPEMEHH OT MaCcCOBOM IOJIH TEPOKCUAHBIX coenuuenuit (Xr, %).
5. PaccuntaTh MaccoByIO AOJIO OKCHIA HOHEHA B Ilepecyere Ha 3MOKCHAHYI Ipynny (Xo, %) mo
crnenytomiei popmyire:
(V, - V,)=C*K*=3%100
V#p=1000

rzae VP, VX — 00beMbl pacTBOpa r’HAPOKCHAA KallKs, MOIE/ e HAa THTPOBaHKUE B pabo4yeM U KOHTPOJILHOM OIIBITaX, COOTBETCTBEHHO, cM3;

KE}_:

C — MosipHasi KOHLIGHTPALUS PacTBOPA MMAPOKCHA KU, MOJIb/AM3;

K — nonpaBounblii KO3()GUIHEHT K KOHLEHTpPALMK pacTBOpa ruapokcuaa kamus; (K=1)
D —MoJIsipHas Macca SKBUBAJICHTA SIIOKCHHOM IPYIIIBI, paBHas 43 rp/Moib.

V — 06beM npo0bl, B3ATbIN Ha aHANU3, CM3;

p — mwiotHOCTb 11poOsl pu 20 0C, rp/cm3.

6. Iloctpouts TpaduK 3aBHCHMOCTH BpPEMEHH OT MAaCCOBOW JONM OKCHIAa HOHEHa B IIepecuyere Ha
smoKcuanyo0 Tpymy (Xo, %).
Cmamucmuueckas 06pabomxa pe3yibmamos IKCHePUMEHMA
B nanHoM pasgene 1a0opaTopHOM paboOThl  CTYJEHTY HEOOXOOUMO 110 IOJyYeHHBIM
9KCIEPUMEHTAIILHBIM JaHHBIM IIPOU3BECTH CTATUYECKYIO 00pPabOTKY PE3yJIbTATOB 3KCIIEPUMEHTA.

_ By B
1. PaccunTath cpeaHeapupMETHUECKOE 3HAUEHUE PE3yIbTATOB IKCIIEPUMEHTA: X = —‘;n'—, e n = meno

OKCIIEPUMEHTOB.

2. PaccuuTath OTKIOHEHHE OT CpeHEro 3HaueHus: (X - X)

3. Paccuurarth KBaapaT OTKIOHCHHUA OT CPCOHErO 3HAYCHHUA (Xi -x )2



4. PaccynTaTh CyMMy KBaJpaTOB OTKIOHEGHHS OT CPEIHEro 3HayeHMs: L(%; — X )2
5. PaccumTtaTh cTaHAapTHOE OTKIOHCHHE EIWHUYHOIO pe3yjbTaTa OT CpeaHeapu(dMETHUECKOro
3HAYCHUS:
a7
| Z(x; — x)*

Se= |
<\ n{n—1)

; v x=itSet,,
6. PaCC‘II/ITaTB Z[OBCpI/ITCHI)HI)II/I I/IHTCpBaJ'I OHpeHeHHCMOI/I BCJIIMYUHBI. *
rae t?,_ln - KO3d)d)I/IHI/ICHT CTBK)}IGHTa. EI'O 3HAYCHHUEC HAXOIT U3 Ta6HHLIBI, 3a71aBasiCb Z[OBCpPlTCIlBHOﬁ BEPOATHOCTBIO P

Buvisoowi. B nanHOM pasnene igabopaTOpHOW pabOThI CTYIEHTY HEOOXOIUMO IEPEUYHCIUTH OCHOBHBIC
UTOTH mpojenanHoi padotel. [1oka3aTh U MOSCHUTH, YTO MPOUCXOIUT C KOHI[EHTPALKUEH THAPOIIEPEKICH
STHIOEH301a W KOHIIEHTpAIell OKHCH, TEM CaMbIM I10Ka3aTh, YTO IPOUCXOMUT C AKTHBHOCTHIO
MOJY4EHHOT'O B J1a00OPATOPHBIX YCIOBHIX KOMIUIEKCHOTO MOJIMOICHOBOTO KaTaIu3aTopa.

JlagopaTopHas padora Ne 4
UHTHUEUPOBAHHUE PAJIUKAJIBHOU U MOHHOM PEAKIJUH
HA [IPUMEPE IHHOJIUMEPU3ALIIMN CTHPOJIA
Lenu pabomur:
1. M3yYNTH KWHETHKY PaJUKaJIbHON M HOHHOI MOJIMMEpHU3alliy CTHPOIA;
2. M3y4HTh BIUSHHUE PA3IMYHBIX aMHUHHBIX MHTHOUTOPOB Ha MPOIIECC MOJIMMEPHU3aIiU CTUPOJIa;
3. OOBSCHUTH OCHOBHBIE OCOOCHHOCTH PaIUKAIBHON ¥ MOHHOM peaKIuii TIOJIMMEPHU3AIMY CTHPOIIA.
Kpamkas meopus

Ctupon sBIsSeTCs OJHUM M3 BaXXHEUIINX BCIIOMOTaTENbHBIX MOHOMEpPOB, MPUMEHSIEMBIX B IPO-
MBIIUIEHHOCTH CHHTETHYecKoro kaydyka. OH BXOAWT B COCTaB OyTaJHMEH-CTHPOJIBHBIX KAayIyKOB W
TEPMODJIACTOIIACTOB, a TaKK€ HAXOAWUT HIMPOKOE MPUMEHEHHE B MPOMBIIIIEHHOCTH IJIACTMAcC U psijie
JpYyrux o0JiacTeld MPOMBIILIEHHOCTH. [IpOU3BOJICTBO MOTKCTUPOIIA METOIOM TEPMHUECKON MOJIMMepr3a-
nuu opranuzoBaHo W Ha OAO «Hwmxuekamckaeprexum». HeoOXOAMMO OTMETHTH, YTO B HACTOSIIUN
MOMEHT CTHPOJI M METOAbl €ro MOJIMMEPU3aLUU H3YyYeHbl HamOoJsiee IIONHO U CIYyXaT OCHOBOM JUIS
MOJIETIMPOBAHHUS Psiia IPYTUX MPOLECCOB, BHIBEIECHUSI KUHETUUECKUX 3aKOHOMEPHOCTEN U IPOEKTHUPOBA-
HUSL PEaKTOpPOB. OTO CBS3aHO C IPOCTOTOM IPOBENEHUS IIOJIMMEPHU3ALMOHHBIX IIPOLIECCOB C €ro
Y4acTHEM, CPABHUTEIIBHO HU3KUM YJIEIbHBIM TEIUIOBBIM 3((eKToM MOoIuMepH3allMd U JIOCTYIHOCTBHIO
MOHOMEpA.

PanuxanbHas nmonuMepusalysl Beerja MpOTEKaeT IO ILeNHOMY MeXxaHu3My. DYHKIUHN aKTUBHBIX
MIPOMEXYTOUHBIX IPOLYKTOB IPU PaJUKaJIbHON IOIMMEPHU3alMM BBINOIHAIT CBOOOAHBIE panuKkaisl. K
YHUCIy PAacHpOCTPAHEHHBIX MOHOMEPOB, BCTYMNAIOLIIMX B PaJUKAIbHYIO ITOJMMEPHU3ALUI0, OTHOCSTCS:
9TWICH, BHUHWIXAOPHZA, BHHWIALETAT, BUHWINACHXJIOPUA, TETPaQTOPITUIICH, AaKPUJIOHUTPUII,
METAaKPHJIOHUTPWI, METHJIAKpWIAT, METWIMETaKpWIaT, CTUpOJ, OyTalueH, XJIOpOHmpeH u [p.
PapgukanbHas nonuMepusanusi OOBIYHO BKJIFOYAET HECKOIBKO XMMUYECKMX CTalui: MHULMUPOBAHUE,
pocCT 1emnu, oOpbIB LeNu U nepeaady uenu. HermpeMeHHbIMY CTaAusMU SIBISIIOTCS. HHULIMAPOBAHUE U POCT
LeTIH.

Huuyuuposanue paouxaibhou noaumepu3ayuy COCTOMT B CO3JAHMU B PEAKLMOHHOW CUCTEME
CBOOOZHBIX paIUKaIOB, CIIOCOOHBIX HadaTh peakUuoHHbIC Henu. Hauboree pacmpocTpaHeHHBIH METOA
OCHOBaH Ha OCYILECTBJICHUH B Cpele MOHOMEpa TEPMHUYECKOI'O MOMOJIMTHYECKOr0 pacrala HECTOMKUX
BEILECTB - MHUIIMATOPOB. B KauecTBe MHUIIMATOPOB IUPOKO HCIIONBL3YIOT Pa3IMYHbIC TUIIBI MIEPEKUCEH:
ANKWIIIEPEKNCH (TIEPEKUCh TPeT-OyTuia), THAPONEPEKUCH (THAPOIIEPEKUCh KyMoia), epapupsl (TperT-
OyTunmepOeH30ar), aluiepeKkncu (Iepekuch Oen3omna) u ap. llepexucu mpu HarpeBaHWN pacmagaroTCs
CIIEIYIONIM 00pa3oM (Ha mprUMepe MepeKucH OEH30mIIa):

Ph-C(0)-0-0O-C(0)-Ph — 2Ph-C(0)-O*— 2 Ph* + 2 CO27

WunnpaTopsl paanKaabHOW MOJMMEPU3aLUN OOBIYHO HE OTJIMYAIOTCS CENEKTUBHBIM JACHCTBHEM
[0 OTHOIIEHUS K pa3HbIM MOHOMEpaM, I03TOMY BBIOOp HMHHIMATOpa dYalle BCero 00yCIOBIHMBAETCS
TEeMIIEpaTypoOil, NMpH KOTOPOH B KaKAOM KOHKPETHOM Cllydyae MOXeET OBbITh JOCTUTHYTa JKelnaemas
CKOPOCTb T'eHepupoBaHUsl cBOOOAHBIX paxukanoB. Tak, AUBH npumensitor npu 50—70°C, nepekuch
Ooenzonna npu 80—95°C, a mepekucy Tper-Oytuna npu 120—1400C. DHeprus akTuBanyu
WHULMUPOBAHUS OOBIYHO OJIM3Ka K DHEPIMM CBS3M, pa3pblBaIOLICHCS NMPH paclaje MHALUATOPOB, H
koneOnercs B mpenenmax 105—175 xJbx/Monbs. Paaukan, oOpasyrommiics NpU pacrafie MOJEKYIbI
WHULATOPa, IPUCOEANHSIETCS K ABOMHON CBA3M MOHOMEPA M HAUMHAET PEaKIMOHHYIO LIEMb:

R*e + CH2 = CHX — R —CH., -C*HX



[Nonumepu3anuio Npu BBICOKMX TEMIIEpaTypax MOXKHO BBI3BaTh M 0e3 BBEJCHUS B CHCTEMY
CIeUUalbHBIX WHHULIMATOPOB. B 3ToM ciiyyae oOpazoBaHHME paAMKalIOB MPOMCXOJHUT, Kak MPaBHIIO,
BCJIEJICTBUE Pa3IOKEHHsI HEOONBIIUX KOMUYECTB MEPEKUCHBIX IMpHUMecei, KOTOphle 4acTo 00pa3yroTcs
NpH  B3aUMOJEWCTBUM MOHOMEpPA C KUCIOPOJAOM BO3/AyXa, WIM JPYTUX CIy4dailHBIX IpUMeEcei.
Bo3MOXXHOCTH TEpMHUYECKOIO CAMOMHUIMUPOBAHMS JOKa3aHa TOJIBKO M OrPAaHMYEHHOrOo Kpyra
MOHOMEPOB (CTHPOJa X HEKOTOPBIX €r0 MPOU3BOAHBIX, METUIMETAKpUIaTa u psijia ap.).

HNonHoil nonumepusamueid Ha3pIBaeTCsl MPOIECC CUHTE3a MOIUMEPOB, IPU KOTOPOM aKTUBHBIMU
LEHTPaMH, BO30YKAAIOMIMMH IIETTHYIO PEaKInIo, SIBISIOTCS HOHBL. MOHHas momuMepu3anus mpoTeKaeT B
MIPUCYTCTBUM KaTaau3aTopoB. KaTamuzaTopsl HOHHOM MOTMMEPH3ALIMU MOXKHO pa3/IeuTh Ha TPH KJlacca:
1. coenuHenus - noHOpHI MpoToHOB: Kuciotsl bpencrenna (HF, HCl u ap.) u ocobenno kucnotsl JIptonca
(AIClz + HC1, BFs + HF u 1.11.);

2. COETUHEHHUS - JOHOPHI DJIEKTPOHOB;
3. katanuzatopsl Lurnepa - Hatra.

KaranuzaTopbl mepBoil Tpymmbl OKas3bIBalOTCd HEdPMEKTUBHBIMU ISl MHOTHX COCAMHEHHH C
3JIEKTPOHOAKIIENTOPHBIMA 3aMECTUTEISIMA y JABOMHOW CBSI3U (CTHPOJ, O-BHUHUJMHMPPOIHUJIOH), HO OHHU
O4YeHb AaKTMBHBI IO OTHOIIEHHIO K TaKUM BEIIEeCTBaM, KaK BHHMJIOBBIE COEIUHEHMS C CONPSKEHHBIMU
cBa3siMu -C=0 u -C=N. Karanmmzatopsl BTOpOW TPYIIBI CIOCOOCTBYIOT MOJMMEPU3AINHI BUHHUJIOBBIX
COEJMHEHUH C TOBBIIIEHHOW 3JIEKTPOHHOM IUIOTHOCTBIO y NBOMHOM cBszu. Karammzaroper Llurmepa -
HatTa 00pa3ytor ¢ MoJeKy/10i MOHOMEpa KOOPAWHAIMOHHBIN KOMILIeKC. [109TOMy CHHTE3 MOJIMMEPORB B
MIPUCYTCTBUM THX KaTaJIM3aTOPOB HA3bIBAETCS HOHHO-KOOPIMHAIIMOHHOM MOTUMEpU3anneil.

B 3aBucuMoctH OT 3apsiga oOpasyromierocs HOHA pasjMyYaloT KaTHOHHYI0 W aHHOHHYIO
MTOJTUMEPHU3AIIHIO.

Katvonnas, nim kapOoHHeEBast, TOTMMEPHU3aINs MPOTEKaeT C 00pa3oBaHUEM HMOHA KapOOHUS -
MOJIIPHOTO COEAMHEHHUS C TPEXBAJEHTHBIM aTOMOM YTJIEpOAa, HECYIIMM TIIOJIOKUTENbHBIN 3aps.
KaranmzaTopamu cimyxaT BelecTBa, akTuBHBIE B peakuusax Opuyens - Kpadrca. Katanuzarop sensiercs
aKLENTOPOM, a MOJMMEPU3YIOIINICS MOHOMED - JIOHOPOM 3JIEKTPOHOB:

H, CH,
H* + CH2=|C - CH;—(II+ U T I

CH, CH;
AHVOHHas, WIM KapOaHWOHHAs, IOTMMEpH3AIHs IPOTEeKaeT C 0o0pa3oBaHMEM KapOaHWOHA -
COCJIMHEHUSI C TPEXBAJICHTHBIM aTOMOM YIJIepoja, HECYIIMM OTPUIATENbHBIA 3apsa. AHWUOHHAS

MOJMMEpPHU3aIlis MPOTEKAET B MPUCYTCTBUH JJOHOPOB 3JIEKTPOHOB - KaTaJIM3aTOPOB BTOPOTO Kiacca:
H

|
+ CH2=C|:H Y CH;—C|"

CN CN
HNonnas nomuMepu3anusl YCKOpPSETCA B MPUCYTCTBUM COKATAIM3aTOpOB. IIpM KaTMOHHOM
MOJMMEPU3aLUM  COKAaTalIu3aTOPaMH CIIY)KaT T'MIPOKCUIICOAEpKAIMEe COEAWHEHHs (Boma, CIHPTHI,
KHCJIOTHI); COKAaTaJIN3aTOPAMH IIOJIMMEPHU3ALMY B IPUCYTCTBUH aJKWIMETAIOB (KaTamu3aTtopoB Lluriepa
- HaTTa) sBIsITOTCS XJTOpUIBI METALIOB MTepeMeHHor BasieHTHOCTH, HampuMmep TiCls. CKopocTs MOHHOM
MOJIMMEPU3aLliU OUEHb BEJIUKA.
DKxcnepumenmanvHas wacmy
Peaxmuebi: 3THIOEH301, CTHPOJI, HHTUOUTOPBI (MOHOOKCHIIPONIUIIMPOBAHHBIN aMUH,
JIMOKCHUITPOIMIMPOBAHHBIN aMuH, HoBaHTOKC, 6PPd, MOTHOKCHIIPOITMIMPOBAHHBINA AMHH ).
Ipu6opul: KOIOB! KOHMYECKHE, BMeCTHMOCTBIO 100, 50 cM>; IMIMHPEI MEpHEIE, BMECTHMOCTBIO 50 cM?;
IIHIETKH IpalynpoBaHHbIe, BMeCTHMOCTHIO 1, 2, 5 1 10 cM®; Beckl aGopaTopHbIe CreNHaIbHOrO Kilacca
TOYHOCTH C HamOompmmM TmpenenoM B3BemmBaHug 200 T, CeKyHAOMEp; TEPMOMETP CTEKJISTHHBIN
naGopaTopHblii ¢ guanazoHom m3Mepenus ot 0 °C 1o 250 °C, uema nmememms 1 °C, mmmatomerp,
TEpMOCTAT, IITATUB.
Ilposedenue sxcnepumenma
Ilo 3amanuio mpemnopaBaTensi B3BECUTh HEOOXOAMMYIO Maccy MHTMOMTOpa Ha aHaJUTHYECKHX
Becax. [IpuroToBuTh pactBop: 27 mi ctupona, 3 mi 3twiben3ona, 0,0243 rp nMMeTHIOEH3UI IEPOKCHIA
(C18H2207), momy4eHHBIH pPacTBOP XOpOLIO IepeMeliaTh, N00aBUTh HaBecKy HHruourtopa. Harpersb
Tepmoctat 10 125-126°C, 3aM0NHUTE AMIATOMETp IPUTOTOBIEHHEIM PACTBOPOM, IMJIATOMETP TIOMECTHTh
B HarpeThli TEPMOCTAT.
CxeMma yCTaHOBKM MOJIMMEpPU3ALMU CTUPOJIA MPEACTaBiIeHa Ha PUCYHKE 8, KOTOpas COCTOUT U3
TepMocTaTa 1, TepMomerpa 2, mrTaTHBa C Jankoi 3,4 1 3aKperIeHHOro AnIaToMerpa S.



[Monumepu3anus BUHHIOBBIX MOHOMEpPOB 110 C=C CBS3U CONPOBOXKIACTCS YMEHBIICHHEM 00beMa
(nopsimka 20% ot oobema MoHomepa mpu 100% KOHBEpCHUM) PEAKIMOHHOW CMECH, YTO OOYCIIOBJICHO
Pa3HOCThIO B IUIOTHOCTSAX MOHOMepa M monumepa. [lostomy, ciens 3a ycaakol MOJTMMEPH3YIOIIESHCS
CHCTEMBI B PEAKIMOHHOM cocCyle (IUIaTOMETpe) B XOJA€ PEaKUUH, MOXKHO ONPEICIHTh CKOPOCTh
PCaKIHH.

Obpabomxa 3KcnepuUMeHmMAaIbHbIX OAHHBIX.

B nmanHoM pasmene nabopaToOpHOW paOOTBl  CTYACHTY HEOOXOJUMO IO TOJYYEHHBIM
IKCIIEPUMEHTAIBHBIM JITAaHHBIM TOCTPOMTh Tpaduk 3aBucumoct h=h(f) um mo yrmy HakIoHa
COOTBETCTBYIOIIEH MpsiMoi HaxomsaT 3HadeHue dh/dt, koTopoe Mo3BOJISET pacCYUTATh CKOPOCTh PEAKIINU
M0 YPaBHECHHIO:

10%=m=r? dh
V=" % — (MoJIb/11*C)
Vegy=M  dt
rjae M — MONeKyJIsspHas Macca MOHOMepa, V — HadalbHbIH 00beM PeaKI[MOHHOH Macchl B MJI IIPH Temmeparype T, I — pajuyc JUIaTOMeTpa B ¢M, OM — mapamerp,
CBSI3aHHBIN C KOHIIEHTPAIMEil MOHOMEpa NPH MOJTMMEPH3alii 1 PABHbIA PA3HOCTH 0OPATHBIX BEJIMYHH IIOTHOCTEH MOHOMEpa H moimepa, T.e. SM = 1/ pM —1/ pIT.

TIpu 700 C nns Ct pM=0.860 r/cm3, st TIC pI7=1.046 T/cM3.

- TepmocTaT
- TepMonMeTp
- WAt

- mam<a

- AnmaTonerp

PP

Pucynok Cxema yCTaHOBKM MOJIMMEPHU3AIIUN CTUPOIIA

Cmamucmuueckas 06paboma pe3yibmamos IKCHepumMeHma
B nmamHoM pasmene sabopaTopHOM pabOTHI CTYACHTY HEOOXOAWMMO TI0 IOJYYCHHBIM
9KCTIIEPUMEHTAIILHBIM JJAHHBIM IIPOU3BECTH CTATUIESCKYIO 00pabOTKY PEe3yJIbTATOB SKCIIEPUMEHTA.

T i
=i=a Ui

1. PaccunraTh cpemHeapudmMeTnyeckoe 3HAUEHHE PE3YJIbTATOB JKCIEPHUMEHTA: U =

y LIe N — 4YuciIo

OKCIIEPUMEHTOB.
2. PaccunTaTh OTKIIOHEHHE OT CpeaHero 3HaueHus: (vi -U' )

3. PaccunTath KBaJpaT OTKJIOHEHHS OT CPEHEr0 3HAUEHHS: (Vi - )2

. -
Fa1. — 71 4=
LY J

P

4. PaccuntaTs CyMMy KBaIpaTOB OTKJIOHEHHUS OT CPEAHETO 3HAUCHHUS:
5. PaccumTtaTh cTaHAapTHOE OTKIOHEHHWE EOUHUYHOTO pe3yibTara OT CpeaHeaphu(pMETHIecKOoro
3HAYCHUS:

6. Paccuutath J0BEpUTENbLHbIN HHTEPBA ONpeeNsIeMoii BeTuuuHbl: V=1 T SL—. * fp.::

rue f._.. 1 - kKoadpduuuent Crionenta. Ero snauenue Haxoast u3 tabiuibl 2, 3a1aBasich J0BEPUTENLHONH BEPOATHOCTBIO P.

Buvisoosi. B manHOM paznene mabopaTopHON pabOTHI CTYIEHTY HEOOXOIMMO TEPEYHCIUTh OCHOBHBIC
WTOTH TPOJIENIaHHON PabOoTEHI.

Kpumepuu oyenxu nabopamopuwix pabom 6 cemecmpe

Kpumepuii oyenxu bann
(3a évinonnenue 00HOI 1aHOPaAmMOpHOIL padomut)

JlaGoparopHast paboTa OTIMYAETCS MOCIIEN0BATEIBHOCTBIO, PABUIBHOCTBIO TOITYYEHHBIX
pe3yabTaToB, BeIBOAOB. [Ipum oTBeTe Ha BONPOCHI CTYAEHT AEMOHCTPHPYET XOPOILIYIO

CTEMEHb BIAJICHUS TPEICTaBIEHHBIM MarepuanoM. OTBeTbl (OPMYIMPYIOTCS apryMeH- 25
THpoBaHHO. OTCYTCTBHE OMMOOYHBIX OTBETOB.

JlaGoparopHast paboTa OTIMYAETCS MOCIIEN0BATEIBHOCTBIO, PABUIBHOCTBIO TOTYYEHHBIX
Pe3yAbTaToB, BHIBOIOB. [Ipy OTBETE Ha BOMPOCHI CTYIEHT JaeT TOCTATOYHO MOJHBINA OTBET, 20

C HapyHICHHUEM I10CJICAOBATCIIbHOCTU HU3JIOKCHUA. Ectp HEOOMBIION MPOLICHT OILINOOYHBIX
OTBCTOB.




JlaGoparopHast paboOTa BBITIONHEHA C TPYOBIMH OIIMOKAMH, IOTYYCHHBIC PE3YIbTaThl

3HAYUTENBHO OTJIMYAIOTCS OT WCTHHHBIX. Y CTYICHTa OTCYTCTBYET UCTKMH OTBET Ha 15
MIOCTABJICHHBIC BOIPOCHIL.
JlabopaTopHasi paboTa He BHIIOIHEHA. 0




MuHHCTEPCTBO HAayKU U BhIciIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Dakynemem mexHoI02UYECKULL
Kageopa  HXC

Hampaenenne moaroroBku/crienuabHOCTh:_18.03.01 —Xnmudeckas: TeXHOJIOTHSI
(k00 u HaumeHo8auue)

HpO(bI/IJII)/ CIICHHAIN3aALM . «XUMHUecKast TEXHOJIOIHs IPUPOAHBIX SHEPrOHOCHUTENEH 1 YITIEPOIHBIX MAaTEPHAIIOBY

(Haumenosanue)
Cemectp_7 (3a04Hast)

KoMnuekT 3aganuii 1 KOHTPOJIbHBIX paﬁoT

no mucrumrdae b1.B.JIB.03.01 Karanus u karaan3aTopsl B HedTenepepaboTKe
(Haumero8aHue OUCYUNTIUHDBL)

Koutpoabnas padora Nel o temam Ne 1-7

Bapuanr 1
1. Xumnueckue peakiuu. Knaccudukanmss xumudeckux peakumid. CKopocTh peakuud. J[Brkymias cuia
nporecca.
2. TpebGoBaHusi, mpenbsiBisieMble K KaTaauzatopaM. OCHOBHbIE TOTPEOHMTENBCKAE  XapPaKTEPUCTHUKU
KaTaJM3aTOPOB.
3. Karanu3s B razonedrenepepaboTke.

Bapuant 2

1. TIpocteie u crnoxxHbIe peakiu. PaBHoBecue B cucrteme. OOpaTuMble M HE 00OpaTHMBbIC PEAKIMM B XMMHUYECKOM
KHUHETUKE.
2. Tunsl xatanuzaTopoB. CrienyaibHble TPEOOBaHUS, IPEIBIBIIEMbIC K IPOMBIIUICHHBIM KaTaan3aTopaM.
3. CrocoObl MPUrOTOBJICHUS TBEP/IbIX KATAJIM3aTOPOB U aICOPOSHTOB. 30JIb-T€JIb METOI.

Bapunant 3
1. ITonsATHE 0 MEXaHNU3ME XUMUYECKON PEaKIUU U TUMUTHPYIOIIEH CTaaiuH IPOIIECCOB.
2. Ilonarne o0 WHTEHCHUBHOCTH pabOTHl KaTanu3aTopa. DakTopel, BIHAIONIME HAa HHTEHCUBHOCTH PabOTHI
KaTaJlu3aropa.
3. IlpoM3BOACTBO LEOIUTATIOMOCHINKATHBIX KaTalW3aTOPOB KPEKUHTra. THIBI MPOMBINUICHHBIX KaTaIH3aTOPOB
KPEKHHIa.

Bapuaunt 4
1. Cxopocts xummueckoil peakuumu. Koncranta ckopoctu. Ilopsimox peakmumu. MoneKkymsipHOCTb. MeToas
OIIpEICTICHUSI OPSIIKA PEAKIIUH.
2. TI'eteporeHHble KaTaqUTHYECKHE CHUCTEMbl. BIMSHHME KOHIEHTPAlMHM HCXOJHBIX KOMIOHEHTOB. BimsHue
KOHLICHTPALMX POAYKTOB PEaKIUH U IMpUMeceit.
3. IlpoM3BOACTBO LEONUTANTIOMOCHIMKATHBIX KaTaJM3aTOPOB KPEKWHra. TEeXHOJOTHS CHHTE3a LIAPUKOBOTO
LEOIUTATIIOMOCHIIMKATHOIO KaTau3aTopa.

Bapuanr 5
1. BrnusHHe TeMIlepaTypsl Ha CKOPOCTh peakmuy. OHeprus axktuBanui. CrocoOBl OmMpeneNeHHs MapaMeTpoB
ypaBHeHUs AppeHuyca: rpa@uIecKuil 1 aHATUTHIECKHH.
2. MaxTopHl, BIUAIONINE HA CEJIEKTHBHOCTH pabOTHI KaTann3aTopa. TeKCTypHbIe XapaKTePUCTUKH KaTalnnu3aTopa.
3. IIpor3BOICTBO LIEOTUTAIOMOCHIMKATHBIX KaTaIH3aTOPOB KpeKUHTa. TEeXHOIOrHsl CHHTE3a MUKPOC(HEpHIECKOT 0
LEOJIUTATIIOMOCHIIMKATHOIO KaTaju3aTopa.

Bapuanr 6
1. Katanms u xatanm3aTopbl. THITEI KATATUTUIECKUX PEAKIIHH.
2. BrusiHMEe NO3UPOBKM KaTalu3aTopa Ha CEJICKTUBHOCTH OOpa3oBaHMs IIENEBOr0 NMPOAYKTA IPH TOMOTCHHOM
Katanuse. MeToasl YCTaHOBIICHHS CTPYKTYpPHI KaTtanu3aropa. MeTosbl 3BJIedeHIs TOMOTeHHBIX KaTaln3aToOpOB.
3. TexHOIOTHsI KaTaau3aTOpOB TUAPOOUUCTKA HePTsIHbIX (pakuuil. OCOOEHHOCTH CHHTE3a KaTalu3aTopOB
THAPOOYHNCTKH.

Bapuanr 7
1. BinusHue Ha peakUWH TEMIEpaTypbl, KOHICHTPALlMH PpEareHTOB, KaTalu3aTopa M JaBleHHs. MexaHusm
KaTaJIMTUYECKOT0 YCKOPEHHMs IpOoIiecca.



2. TexHonOrusl TMPOM3BOJACTBA TI'OMOTEHHBIX  KaTaJUTHYECKHMX  CHCTeM. Karamusatop  CEepHOKHCIOTHOTO
QIKWINPOBaHMs n3omapaduHOB  oneuHaMH. XapaKTepUCTHKA, COCTaB, CTaOWIBHOCTH TMIPU XpaHEHHH.
TexHomornyeckast cxeMa YCTaHOBKH ITOJIMMEPU3AIMY C BEPTUKAILHBIMU 1 TOPU30HTAIBHBIMHI PEaKTOPaMHU.
3. TexHONMOTHS KaTAIN3aTOPOB I'MAPOOUNCTKH HEPTAHBIX Pppakimii. CHHTE3 aTIOMOKOOAIBbTOBOTO KaTaau3aTopa.
Bapuanr 8
1. T'oMoreHHsIi 1 reTepOreHHbII KaTaius.
2.  ®ocopHO-KUCIOTHBIH  KaTajauzarop onuromepusanmu OyrwieHoB. CoctaB  (pocOpHBIX  KHCIOT.
[MupodocdopHas kucnora. TexHOMOrHYIEcKast CXeMa YCTAaHOBKH OJIMTOMEpH3aliy OyTaH-OyTHiieHoBO# (pakunu B
MIpUCYTCTBUU (POCPOpPHON KUCTIOTHI HA KH3EIbrype.
3. TexHonorus KaTaaM3aTOpOB THUIPOOYHCTKM He(PTIHBIX ¢pakuuil. [IpomsBoxcTBO — amoMoMoIHOIEHOBOTO
KaTanau3aropa.
Bapuant 9
1. Asrokartanus. [Ipumep aBTOKATaJIUTHYECKOH peakUWW. XapaKTepHBIH BUJ KHHETHUECKOH KpPHUBOKH
ABTOKATAJIUTHUECKON pPeaKLny.
2. TexHomoruyeckasi cxema MOJYyYSHUs] KaTaIUTHYECKOr0 KOMIUIEKCA JJIsl TIPOM3BOJCTBA M30MPEHOBOIO KaydyKa
CKHU-3. OntuManbHbIl cOCTaB KaTanau3aTopa, HpuMecd. ['OMOreHHble KaTajlu3aTophl, HCIOJNb3yeMble B
texHonorusax OAO "HmwxHekaMckHepTeXHM",
3. TexHonoruss KaTaJu3aTOpPOB THIPOOYHMCTKH HEPTAHBIX ¢pakuuil. [IpoM3BOACTBO  anmOMOKOOANIBT —
MOJHO/IEHOBOTO KaTalu3aTopa.
Bapuant 10
1. KucinorHo-0cHOBHOM Katann3. THIBI KHCIOTHO-OCHOBHOTO Katanu3a. KuHeTnka peakuuii KMCIOTHO-OCHOBHOTO
KaTanu3a.
2. OcCHOBHbIE METONbI TPHUIOTOBJICHHS KaTanu3aTtopoB. [loydeHHEe OCHOBHOIO KOMIIOHEHTa KaTajlu3aTopa
oca)<IeHeM THIPOKCUIOB. JIOCTOMHCTBA U HEJOCTATKU METOJA.
3. TexHomorust KaTaJu3aTOPOB THUAPOOYUCTKH HePTAHbIX (pakumid. I[Ipou3BOACTBO  alOMOHUKENh —
MOJHOIEHOBOTO KaTajau3aTopa.
Bapuant 11
1. KaranuzaTopsl peakuuii cenuduieckoro KUCIOTHOTO, OOIIEr0 KHCIOTHOTO U 3JIEKTPOPHIBLHOIO KaTajlH3a.
2. OOmas TeXHOJIOrMYecKasi CXeMma TOJy4eHHs OCa)XJICHHBIX KaTajlM3aTOPOB IPH CYXOM U BJI&XHOM croco0ax
(bopmoBaHwUsL.
3. TexHonmorus KaTaau3aTOpPOB I'MAPOOYHMCTKH HEeDTSHBIX (pakuuil. [Ipou3BOACTBO KaTamuzaTopa Ul OYUCTKH
KEPOCHHOBBIX (PpaKIii M AN3EIBHOTO TOILIUBA.
BapuanTt 12
1. KaranuzaTops! peakuuii cieriupuueckoro OCHOBHOT0, 00IIEro OCHOBHOT'O U HYKJICO(MILHOTO KaTalu3a.
2. Co3paHue onpeeIeHHON TIOPUCTOH CTPYKTYpPhI KaTaJIU3aTOPOB.
3. IIpon3BOACTBO KaTanM3aTOPOB TUIPUPOBAHMS U JerHApUpoBaHus. IIpoM3BONCTBO MaNIagueBoOro KaTaau3aTopa
Ha HOCHUTEIIE.

BapuanTt 13
1. ConeBbie 3¢ ¢exTsl B KaTaiuse. [lepBUUHbI 1 BTOPUYHBINA cONeBON 3()(EKTHL
2. IIpou3BOACTBO OCaXKACHHBIX KaTanu3aTopoB. [lonydyeHne cuiauKaress - HOPUCTOrO KpeMHe3eMa-HOCHTENs
KaTtanuzaropa. [lapaMmeTpbl HOpUCTON CTPYKTYpPHI CHJIMKAres.
3. I1pon3BOACTBO KaTaaM3aTOPOB IMAPHPOBAHUS M AErUApHUpoBaHus. IIpon3BoncTBO 6Op — amroMolauiaIueBoro
KaTaJnu3aTopa.

Bapuanr 14
1. ®epmenTatuBHBIN KaTtanu3. OmnpeneneHne u oOmee moHATHe. Twmmbl B3amMoneicTBus gepmenTtoB. [lonsarue o
koepmenre.
2. Mertoxpl nony4eHus cuinukarens. [lomydeHre KyCKOBOTo ¥ IpaHyJIMPOBAaHHOTO CHIIMKAreJIs.
3. Karanuzarop ruapupoBanus o1e()uHOB.

Bapmuanr 15
1. Kunernka GpepMeHTaTUBHOM peakLHK ¢ OJHUM CyOCTpPaTOM. 3aBHCHMOCTb CKOPOCTH ()epMEHTATUBHON PEaKLuH
OT KOHIIEHTpAINH CyOcTpaTa.
2. TlomyyeHume KaTanu3aTOpOB HAaHECCHHEM AaKTUBHOIO KOMIIOHEHTa Ha HocuTenb. (OCHOBHBIE OTaIlbl
npuroroBieHus. Tumsl katann3zaTopoB. CopOIMOHHbIE HAHECEHHBIC KaTaT3aTOPHI.
3. Karanusatop rupupoBaHus anbIeTHIOB U CIIOXKHBIX 3(QUPOB.

Tpebosanus k opopmieruro KOHMpPOILHOU pabombl
1. Konrponbsnas padora opopmiisiercst B OTAETBHON TETPaIH.
2. IIpu opopmneHnn paboOTHI CHaYajIa UAET 3aIUCh 3aJlaHus, 3aTEM €ro pelleHHeE.
3. KoutponbHast paboTa cOCTOMT M3 TpeX 3ajaHuil. 3agaHus TpeOYIOT OTBETa Ha TEOPETHYECKHE



BOIPOCHI, B KOTOPBIX HEOOXOANMO AaTh MONHBIN, pa3BEPHYTHIA OTBET Ha MOCTaBICHHBII BOMPOC.

4. B koHLe paboThl HEOOXOJMMO YKa3aTh CIIHCOK MCIOJIb30BaHHON JINTEPATYPHI.

5. CTyneHT TOANMMCHIBAET KOHTPOJNBHYIO paboTy M MpEAoCTaBisieT ee B JeKaHaT (akyiabTeTa Ha
peLICH3UPOBAHHUE.

6. Ecnu xoHTpoOsbHAA paboTa He 3a4TeHa PeleH3eHTOM, TO OIIMO0YHO BHIOIIHEHHBIE 3aJaHUST PEIAIOTCS
IIOBTOPHO B TOM € TeTpau.

7. CTy#eHT OOJIKEH BBINOJIHATh KOHTPOJIBHYIO paboTy CBOEro BapHaHTa, B MPOTHBHOM cCilydae paboTa
PELICH3EHTOM HE 3aCYMTHIBACTCS.

Kputepnii ouenkn Bann
JIeMOHCTpHUPYeT MOJHOE IOHUMAaHHUE TTOCTaBICHHOM 3a1a4u. Jlaer lormiueck:n 000CHOBAHHBIH, MOMHBIA 1 50
TPABIIBHBIH OTBET Ha MOCTABJICHHBIH Bompoc. OTCYTCTBHE OITHOOYHBIX OTBETOB.
JlaeT 10CTaTO4HO MOJIHBIHA OTBET, C HAPYIIIECHUEM TTOCIIEIOBATEIbHOCTH H3JIOMKEHHSL 40
JlaeT HemoHbIA OTBET Ha BOMPOC. 30
Her orBera. 0

MakcuMaabHOE KOJHYECTBO OANIOB 3a BHITOJHEHHE KOHTPOIBbHON paboThI CTyaeHT mony4aer 50,
MUHUMAaJBbHOE KonyecTBo 0annos — 30 .
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