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Ilepeuenv kKomnemenyuii U UHOUKAMOPOB OOCMUNCEHUA KOMNEMEHYUTL C YKAZAHUEM IMAN0E POPpMUPOBAHUA 8 NPOUECCe 0CBOCHUS
OUCUUNIUHDL
KomMmnerennusn:
ITIK-1 Crioco6eH k 06ecrieueHuI0 BEIpa0OTKA KOMITOHEHTOB U IIPUTOTOBJICHUE TOBAPHON MPOTYKIIHH.
NHaukaTopsbl JOCTHXKEHUS] KOMIIETEHIINM

1.1 3HaeT TEXHOJIOTHIO TPOU3BOACTBA TOBAPHOU MTPOTYKIIMH; OCHOBHOE 000PYI0BaHKE MPOIIecca, MPUHIIUIIBI €T0 paOdOThI U MPaBHIIa TEXHHYECK O
IKCIUTyaTallui; TEXHUIECKIE TPEOOBaHUS, TIPEIBSIBIIEMBIC K CHIPHIO, MaTepUaJIaM, KaTaIu3aTopaM, TOTOBOM TOBAPHOW IPOAYKIIHH.

1.2 YMeeT ocylIecTBIATh ONEpaTUBHOE PYKOBOJACTBO pabOTOIl MPOU3BOACTBEHHOTO MOJPA3/IeiCHHs] U OPraHU30BbIBATH PA0OTY MOIYMHEHHOTO
TIepCOHAJIa Ha BHIMIOJIHEHNE MPOU3BOJICTBEHHON MPOTPAMMBI M Ka4eCTBa TOBAPHOM MPOIYKIIUHU; IIPOBOJAUTH CBEPKY CXOAMMOCTH OajlaHca MOTPedIIsIeMOoro
CBIPbSl M BBIPAOOTKH TOBAPHOM MPOAYKIMH; PACCUUTHIBATH IUIAHUPYEMYIO MOTPEOHOCTH MPHUCAIOK, PEareHTOB, KaTalu3aTOPOB, MAaTepUANIOB s
BBITIOJIHCHUS TIPOM3BOICTBEHHBIX 33/IaHUN HA TJIAHUPYEMBIN TIEPHOJT C YKA3aHUEM CPOKA IMOCTABKH.

1.3 Brnanmeer HaBbIKAMU PYKOBOJCTBA JEATEIHHOCTHIO TEXHOJOTHYECKOIO y4acTKa M TMOJYMHEHHBIM MEPCOHATIOM; KOHTPOJIS COOIIOJICHUS
TEXHOJIOTHYECKUX MTapaMeTPOB B IIPeieiaX, YTBEPKICHHBIX TEXHOIOTUUECKUM PETJIAMEHTOM; IPUMEHEHUSI MEP 110 YCTPAHEHUIO PUYUH, BHI3BIBAIOIIIUX
OTKJIOHEHHE OT HOPM TEXHOJIOTHYECKOTO perjiaMeHTa; IOJATOTOBKH MPEUIOKEHUH 10 pa3pad0TKe MEpPONPHUATHH 10 COBEPIICHCTBOBAHHIO
TEXHOJIOTHYECKUX MPOIECCOB, MOBBIIAIOIINX Ka4€CTBO TOBAPHON MPOTYKIINH.

Hnouxamoput Imanot hopmuposanus é npoyecce 0C60eHUA OUCUUNTIUHDBL
- Haumenoeanue
oocmudiceHun Jekyuu Ilpakmuueckue 3anamus, Jlabopamopnuie | Kypcoeoii npoexkm
. OUEeHOUH020 cpedcmea
KomnemeHnyuu J1a6opamopHbvlii RPAKMUKYM 3anAmun (paboma)
IK-1.1 Temwr 1-10 He npedycmompenwi Temw 1-10 He npedycmompenwi Jlabopamopnvie
pabomet,
IK-1.2 Temwr 1-10 He npedycmompenui Temw 1-10 He npedycmompenwvi KOJLIOK8UYMbl,
KOHMpObHble pabomul,
IK-1.3 Temwr 1-10 He npedycmompenwi Temw 1-10 He npedycmompenwi 3auem ¢ OYeHKOl,
9K3aMeH




Ilepeuens ouenounvix cpedocme no oucuuniune (Mooyno)

0ns ounoul (5 cemecmp) u ouno-3ao0unoil (6 cemecmp) popm odyuenusn

Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, oannos
Jlabopamopnas paboma 3 10 20
Konnoxeuym 2 150 20
Hmoezo: 60 100
0na ounou (6 cemecmp) u ouno-3aounou (1 cemecmp) gpopm odyuenusn
Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, oannos
Jlabopamopnas paboma 3 6 10
Konnoxeuym 2 9 15
Oxzamen 1 24 40
Hmoeo: 60 100
ons 3a0unoii (7 cemecmp) ghopmul 00yuenusn
Ouyenounvle cpedcmaa Kon-60 Min, 6annoe Max, oannos
Jlabopamopnas paboma 2 15 25
Koumponvnas paboma 1 30 50
HUmoeo: 60 100
0711 3a04Holl (8 cemecmp) ghopmol 00yuenusn
Ouyenounvle cpedcmaea Kon-60 Min, 6annoe Max, oannos
Jlabopamophas paboma 3 8 12
Koumponvnas paboma 1 12 24
Ox3amen 1 24 40
HUmoeo: 60 100




Illkana ouenueanusn

Indposoe
BbIpa:KeHHe

BoipaxkeHnue B
oaJsuiax:

CioBecHoe
BbIPa:KeHNe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHUS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OTan4HO
(3auteHo)

OLleHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CJIH TCOPETUUYECKOE
CoJiep)KaHUE Kypca OCBOEHO TOJHOCTBIO, 0e3 MpoOesoB; UCUePIBIBAIOIIE,
MOCNE0BATEIbHO, YE€TKO M JIOTMYECKH CTPOMHO H3JaraeT marepuan,
CBOOOMHO CIpaBIsSIeTCs C 3aJadaMH, BONPOCAaMH W APYTUMH BHUAAMHU
MPUMEHEHUS 3HAHUI; UCTIOJIb3YET B OTBETE JONOJHUTEIbHBIA MaTepUall BCE
NpEeAyCMOTPEHHBIE MPOrpaMMOM 3aJaHUsl BBIIOJHEHBI, KayeCTBO MX
BBITIOTHEHHUST OIIEHEHO YHCIIOM OajuioB, ONM3KUM K MaKCHMalbHOMY;
AHAIIM3UPYET MOJIYUYCHHbBIE PE3YJIbTAThI; NPOSBIISIET CAMOCTOATENIBHOCTD IPU
BBITIOJTHEHHUH 3aJaHUi

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYAEHTY, €CIU TEOPETUUYECKOE
coJlepKaHHEe Kypca OCBOCHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoii oOydeHHs ydeOHbIE 3aJaHUS BBHITIOJIHEHBI, KadeCTBO WX
BBIIIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepua,
rpaMOTHO M MO CYUIECTBY H3JIara€T €ro, He JONYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC.

60 -73

VY nosnersopu
TEIBLHO
(3auTeHo)

OueHka  «yIOBIETBOPUTEIBHO»  BBICTABISIETCS  CTYIEHTY,  €CId
TEOPETHYECKOE COAEpIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYyCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJICHHBIA BOIPOC CTYJEHT AOMYCKAeT HETOUHOCTH, HETOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApPYIICHUS JIOTHYECKON
[10CJIEI0BATEIbHOCTH B H3JI0KEHUU IPOTPAMMHOI0 MaTEPHAIIA.

Ornenka

«3a4YTCHO»

CTYACHTY, €CJIM OTBETHI

TEMaM JUCHUITIIMHBI

JIOTHYCCKH

HE3HAUUTEIBHBIE HEIO0YECTHI
Kak
BBIBOJIA,

CTYZCHTA,

CaMOCTOSATCIIBHOT'O

OIINOKY U TIp

H3JIOKEHEI,

TaKHue

BBICTaBIISIETCS
Ha BOINPOCH O

MMOCJICIOBATEILHEI,

JIOILY CKarOTCsl
B OTBETE
OTCYTCTBHE
peueBbie

Huxe 60

Heynosnersop
UTENNBHO
(1e 3auTeHO)

OLeHKa «HEYJIOBJIETBOPUTENBHO» BBICTABISAETCA CTYIEHTY, €CIM OH HE
3HAeT 3HAUUTENBHOM YacTH MPOrpaMMHOIO MaTepuana, JOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPyTHCHUSMH
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoii oOydeHusi y4eOHBIX 3aJaHWH HE BBINIOJHEHO, KadecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aJyIoB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTYJICHTY,

€CJIn

«HE 3a4TEHO»
CTYZIEHT

BBICTABJIACTCA
HC 3HACT

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




MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmexHON02UYECKUU
Kageopa  HXC

Hamnpagsnenne moarorosku/crnenuanbHocTh:_18.03.01 —Xumudeckas TEXHOIOTHS
(K00 U HaumeHo8aHue)
[Tpoduns/crienmanuzanus: «XUMHUYECKask TEXHOJIOTHSI OPraHUYECKUX BEIIECTBY,
(Haumenosanue)
Cemectp_ 6 (ouHas), 7 (ouHO-3a04Hast), 8 (3a04Has)

BOl'[pOCLI AJIsl MOATOTOBKH K 3K3aMEHY

no nucuumrae b1.B.JIB.03.02 PagukaibHO-LIEOHEIE IIPOLIECCH] 1 HHUILIMATOPBI
(HaumeHoBaHUe OUCYUNTUHDL)

. AKTHBHBIE YaCTHUIIBI B OPraHUYECKOM CHHTE3E;

. OCHOBBI TEOPHUHU PEAKIIMOHHON CTIOCOOHOCTH OPTaHUUECKUX COCIUHEHUI.

. IlpaBuia otOopa 371eMEeHTapHbIX CTaJNi NP BBIIBI)KCHUHU THIIOTE3 O MEXaHU3ME PeaKIni

. Teopus peakiuii B ra3oBoif (haze

. Teopus peaknuil B KOHIEHCUPOBAHHBIX Cpeax

. Turel peakuuii cBOOOIHBIX PAMKAIOB

. Peaknnm paankanos: pekoMOMHanus (CoueTaHue), AMCIIPOIIOPLHOHNPOBAaHNE, B-paciia, 3aMenieHue, IPUCOeI-
HEHHE.

8. PanukanbHble 1 MOH-paJUKaIbHbBIE peakinu. LlenHble paguKaabHbIe peakunu

9. TunmuHble HHUOHUATOPBI. OCHOBHBIEC HHUIIMATOPHI: OPraHWYECKHE U HEOPTaHWIECKHE TEPOKCHIBI, a30COCINHEHNS,
HUTPO3aaHUINIBI, TPHA3EHBI, 3JIEMETOOPTaHIMYECKUE COSTUHEHUS (B T.4. KApOOHMIIBI METAJIIOB), TUOCH3UIIBL.

10. I'eneprpoBaHKe paguKaioB myTeM (OTOIN3a, TEPMOJIN3a, PAJNOIIN3a, Pa3PbIBOM JaOMIbHBIX CBS3€H, TpeaBapH-
TEJIBHO BBEJICHHBIX B MAKPOMOJIEKYJIBI IOJIMMEPOB, IIyTeM IIepeHoca 3JIEKTPOHA OT MeTalIa.

11. Peakiiuu mpucoeTUHEHNUS, 3aMELICHNS, STUMUHUPOBAHNS U IEPETPYIITUPOBKH.

12. PeakumoHHasi ciocOOHOCTB M CEJIEKTUBHOCTD B PaIMKAIIBHBIX PEaKIUsIX

13. PagukanbHO-1IeTTHBIE TIpoLiecchl. IHrMONTOPbI, MHUINATOPHI ¥ IPOMOTOPHI HETHBIX peaknuii. LlemHoit Mmexannsm
U €T0 CTaUH.

14. Kunetnyeckne 3aKOHOMEPHOCTH HEPa3BETBICHHBIX IIEMTHBIX PEaKknuii.

15. Pa3BeTBIIEHHbIE LIETTHBIE PEAKIIHH.

16. Peakuiuu ¢ BEIPOXKICHHBIM pa3BETBICHUEM

17. HayuHbple OCHOBBI paJlMKaIbHO-LIETIHBIX MPOLIECCOB XJIOPUPOBaHUS NapauHOB, OJICHHHOB M apOMaTHYECKHUX
coeluHEeHU. MexaHu3M U KUHETHKA peakliii XJIOpPUPOBAHMS, COCTAB IIPOJYKTOB U CEIEKTUBHOCTD IIPOLECCA.

18. TexHosoruu XuaK0()a3HOro 1 ra3o0(ha3HOro XJIOPUPOBAHHUS.

19. Xumus 1 TEOPETUUECKOE OCHOBBI IPOLIECCOB OKUCIIEHNUS. MeXaHu3M, KHHETHKA, KaTalli3, CElIEKTUBHOCTb IPOLIEC-
COB OKHCIICHHS.

20. OxwuciieHue YrieBOAOPOJIOB B THApPOINEpOKCcHabl. OCHOBHbIE HANPABICHUS OKUCIHUTENbHOW mepepaboTKu
napaguHOB.

21. OcobOeHHOCTH Ta30()a3HOTO OKHUCIICHUS HU3IIUX MapaduHOB.

22. MeTo/ibl THUIIMAPOBAHUS PAJANKAIbHON TToslmMepH3aii. MHUIMaTopsl 1 CKOPOCTh MHUIMKpOBaHus. CTagun u
KHHETHKa mpouecca. CpaBHEHME LEMHBIX peaKUil HU3KOMOJIEKYISIPHBIX BELIECTB U paJiuKaIbHON MOJIUMEPU3ALIH.

~No »ndhwhN Bk

HaGop yTBepKIEHHBIX HK3aMEHALMOHHBIX OwieToB xpaHurcs Ha Kadempe. Kaxnaprid
9K3aMEHALMOHHBIA OWJIET COAEP)KUT J[Ba TEOPETHUYECKHX BOMpoca MaKcHMalbHOE KOJNMYEeCTBO Oallios,
KOTOpOE CTYZEHT MOXKET IOJyYHTh 3a 9k3aMeH -40, U3 HUX 3a OTBET Ha OJMH TeopeTndeckuid Borpoc — 20.
MuHHIMaITBHOE KOIMYECTBO 0auioB 3a 3k3aMeH — 0 .



MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepabHOT0 rOCYIAPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmexHON02UYECKUU
Kageopa  HXC

Hamnpagsnenne moarorosku/crnenuanbHocTh:_18.03.01 —Xumudeckas TEXHOIOTHS
(K00 U HaumeHo8aHue)
[Tpoduns/crienmanuzanus: «XUMHUYECKask TEXHOJIOTHSI OPraHUYECKUX BEIIECTBY,
(Haumenosanue)
Cemectp_ 5,6 (ouHast), 6,7 (0uHO-3a04Has), 7,8 (3a04Hast)

YueOHBIM IIaHOM MO HampapieHuo noarotoBku 18.03.01 —Xwmpdeckas TEXHOIOTHS IS
00y4JaroImuXxcsl MpeayCMOTPEHO MPOBeAcHHE TabopaTopHbIx 3aHaTud mo aucimmuinae b1.B.JIB.03.01
b1.B.JIB.03.02 PagnkajibHO-IIEOHBIE TPOIIECCHI 1 HHULIMATOPBI.

JlaboparopHble 3aHATHS 1O JAUCHMIUIMHE MPOBOJATCS B  CIHEIHANBHO 00OPYIOBAaHHBIX
naboparopusix ¢ NPUMEHEHHWEM HEOOXOAMMBIX CpEACTB OOy4YeHHs: JTaOOpaToOpHOrO OOOPYIOBAHHS,
00pas3IoB Il KCCIIEOBAHNN, METOIMYECKUX MTOCOOHH.

Iens poBeneHus 1a00PaTOPHBIX PAOOT - MPAKTUIECKOE OCBOCHHE TCOPETHUSCKHX TOJOKCHHMA
JICKIIMOHHOTO Marepuaia, a Takke BbIpaOOTKa CTYJCHTAMH OIPENCICHHBIX YMEHHH M HaBBIKOB
CaMOCTOSITETIBHOTO SKCIIEPUMEHTHUPOBAHHUSI.

KomimuiekT 1a6opaTopHbix pador
o gucrumuinae b1.B.JIB.03.02 PagukaisHO-IIETHBIE TPOIIECCHl M MHUIIMATOPHI
(HauMeHoeaHue ()MCL!MI’UZMHbl)
Cemectp: 5 (ounas), 6 (ouHo-3a04Hasn), 7 (3a04Has)

JladopaTopHas pa6ora Ne 1
KATAJIMTUYECKOE PA3JIOXKEHUE ITEPEKHMCHU BOJOPOJA
Llenv pabomoul: onpeneuTh CKOPOCTh PA3IOKEHUS NEPEKHCHU BOAOPOAA 3aJaHHOW KOHICHTpAIMHM B
MIPUCYTCTBHHA TOMOTEHHOTO U T€TEPOTEHHOTO KaTajIn3aTopa.
Kpamxas meopus

[Ipumenenue nmepeKkucu BOJOPOaa BO MHOTHUX TEXHOJIOTHUECKHUX MPOIeccax, MEIUITMHE U JPYTHX
0o0nacTsSX OCHOBBIBAE€TCS Ha €€ OKHCIMTENBHBIX cBoiicTBax. Hambosiee XapakTepHBIH IS TepeKucH
BOJIOPOIa SK30TEPMUYECKHUI pactiajl B KUCIOH cpelie MOXKET OBITh MIPECTABIIEH YPABHEHUEM:

H:02 = H20+2 0, (1)
Pexe Tonbko 1o/1 A€HCTBUEM HEKOTOPBIX CUIIBHBIX OKUCIIUTENEHN MEPEKUCh BOAOPO/Aa MPOSBIISIET CBOMCTBA
BOCCTAHOBUTEJISI COITIACHO YPABHEHUIO PEAKIIUU:

H,0, = O, +2H 2)
OxucnurenbHas (yHkuus Oojiee OTYCTIMBO BhIpAKEHA Yy IEPEKHMCH BOJIOPOAa B KHCIIOH cpeje,
BOCCTAaHOBUTEIIS — B IIEJIOYHOM.

Pacnag o cxeme (1) uaér co 3HAYMTENHHONW CKOPOCTHIO B MPUCYTCTBUHU BEIIECTB, CIIOCOOHBIX
OKHUCTISITHCS BBLICISIOMIAMCS KUCIOPOJIOM. Y CKOPSIOIIEe NeUCTBHE HA PA3IOKEHUE MEPEKICH BOJOPOIa
OKa3bIBAIOT TAKXKE TBEPJIbIC KATAIH3aTOPHI (CTEKIIO, MHOTHME METaUTbl, B YaCTHOCTU IUIATHHA, COJIA U
OKHCJIBI METAJIJIOB, YTOJb U T.11.). Ha TeueHne KaTaTuTHIECKOM peakIiuy pa3ioKeHUs IEPEKUCH BOIOpO/Ia
BITHSTIOT COCTOSTHUE TIOBEPXHOCTH KaTanmu3aTopa, pH cpenbl u katanutudeckue sl CHITBHBIMHA SIaMH TTPH
pa3jIoXKeHUH NIEPEeKUCH BOI0poaa Ha miatune sasistotes: Cs, CoHsOH, 1o, P, CO, PH3, AsHs, NaxSO:s.

CornacHo cxeMme NMpeAsioKeHHOH HEMEIIKUM YYeHBIM BunanaoM, pa3noskeHue NepeKucu BoIopoaa
MPOTEKAET Yepe3 CIeAYIOIUe MeJJICHHBIC W OBICTPhIE CTa/INU:

HOOH = O; + 2H (MemieHHO)
HOOH + 2H = 2H,0 (0sicTpO)
2H>0, = 2H,O0+ O,

CyMMapHasi CKOPOCTh PEaKITMH OIMPENeNsIeTCs] TepBOi CTaguei, ¥ MO3TOMY peakius HUAET 10

nepBoMy mopsaky. [Ipeamnonaraercs, 4To cTaaus afcopOonuy — 1ecopOIMH MTPOUCXOIUT BeChMa ObICTPO U



He JIUMUTHPYET Tporiecc. CKOPOCTh Pa3NokKEeHUs IEPEKUCH BOJIOPO/Ia B 3HAUYUTEIBHON CTEIICHH 3aBUCUT
OT KOHIICHTPAIIMU PacTBOpa. ITO 00yCIOBICHO KATAIUTHYECKIM JICHCTBHEM BOJIbI.
DKcnepumenmanbHas vacmy

Peaxmuevi: nepexucy Bogopoaa 30%; kanuii MapraHUOBOKUCIBIN (TIEpMaHraHaTt); yroib Mapku bAY);
okuch Memu (11)); okuch MMHKA; TUCTHIUTHPOBAHHAS BOJA.
IIpubopwi: OropeTka raszoBas; KOJObI KOHMYECKHME, BMECTUMOCThIO 100 cM®, IMIMHAPEI MepHBIE,
BMECTUMOCTBIO 50 cM%; MHUIIETKHM TpajaydpoBaHHbIE, BMeCTUMOCThIO 1, 2, 5 u 10 cm® cexynmomep;
TEPMOMETP CTEKJIAHHBII 1abopaTopHkli ¢ auanazonom u3mepenus ot 0 °C 1o 100 °C, uena nenenus 1 °C.
IIposedenue sxcnepumenma.

1-as cepus ombiToB. B paboTe M3MepsIOT CKOPOCTh Pa3sIoKEHHs MEPEKUCH BOAOPOA 3aJaHHON
KOHIIGHTPAIlMM B MPHUCYTCTBUH KaTaau3aTopoB. [l 3TOH 1enu NpUMEHSIOT Ta30MEeTPHUECKH crocoO,
KOTOPBIA TIO3BOIISICT OINPENEIUTh C JOCTATOYHONH TOYHOCTBIO CPEIHIOI CKOPOCTh 32 KOPOTKHE
MPOMEXYTKH BPEMEHHU H, TAKUM 00pa30M, CTPOUTH KPUBBIE H3MEHEHHSI CKOPOCTH PEaKLIUH BO BPEMEHH.

Promaet (YRR AARARIN

Pucynox 1 — YcTaHoBKa KaTaTUTHUYECKOTO Pa3IOKEHUS MEPEKUCH BOAOPOIa
1 — peakunoHHslii cocyn; 2 — oOpasel KaTanuzaTtopa; 3 — cocy1 s pacTBOpa MEepeKucH; 4 — NIPOXOAHOM KpaH; 5 — Tpexxo10Boii kpaH; 6 — ra3oBas OropeTka;

7- YpaBHUTEIIbHAA CKIISTHKA, 8- COCAUHHUTEIbHAA prGKa; 9 — MarHUTHas MeIIajiKa

KonmaecTBO pasnmoKuBIIeics K JaHHOMY MOMEHTY TIEPEKHUCH BOJOPOAA OIPENENSIIOT 0 00beMy
BBIJIEJIUBIIErocs Kucaopoaa. Cxema npubopa Uit U3MEPEHHsI CKOPOCTH Pa3IoKEHHsI IEPEKUCH BOAOPOIa
MIpPEICTAaBICHA HA PUCYHKE 1.

[Tepen HauamoMm ombITa BBICYLIEHHBIM pEaKIIMOHHBIN cocy 1, ¢ MOMEIEHHOW B HEr0 HaBECKOU
KaTajau3aTopa, U BOPOHKY 3 COEOUHSIOT B COOTBETCTBUM CO CXEMOW W MPOBEPSIIOT T'€PMETHYHOCTH
CUCTEMBI. J{J1s1 5TOTO NPUBOJAT NABJICHUE BHYTPH CUCTEMBI K aTMOC(EpHOMY, YPaBHSB Ha MPOU3BOJIBLHON
BBICOTE JKUAKOCTh B OIOpeTKe 6 W YpaBHUTEIHHOW CKIISIHKE 7, HECKOJBKO pa3 MOBOPAaYMBAIOT KpaH 5,
MOTHUMAIOT CKIISTHKY 7, 9TOOBI 3aIIOJIHUTH OIOPETKY 3aTBOPHOU MKHUAKOCTHIO (BOJON) TOBEPXY, TIOCIE YT
c0001Iat0T OIOPETKY C PEAKTOPOM M OMYCKAIOT CKIISIHKY TPUOIM3UTENHEHO HA YE€TBEPTh BBHICOTHI OIOPETKH.
Ecimn obecriedena moctaTtoyHasi Te€PMETHYHOCTh, YCTAHOBHBIIHWICS YpPOBEHb 3aTBOPHOW KXHIKOCTH B
OIOpeTKe He JIOJDKEH CMEIIAaThCs B TeUeHUE HeCKOJIBKIX MUHYT.

i TpUTOTOBJICHUSI HCCIIEAYEMOTO pacTBOpa OTMEPSIOT TMHIIETKOW WIM MHKPOOIOPETKON
3aJlaHHbBIN TIpernoaBaTelieM 00beM NCXOAHOTo pacTBopa H2O2 1 pa30aBisAioT AMCTUILTUPOBAHHON BOJIOM,
nobasnsror pactBop KMnOs B 3amaHHOM mperonaBateneM oObeMe M 3aKpbIBaloT Kpblimikoid. [locie
THIATETIFHO TEPEMENINBAIOT M OTOMpAIOT IS aHaju3a TpajayupoBaHHOW mumerkor 10 wi
MIPUTOTOBJIIEHHOTO PacTBOpA.

[lo Mepe NOHMKEHHS ypPOBHS >KUAKOCTH B OIOpETKE YpaBHHUTEIBHYIO CKIISTHKY OITyCKalOT TakK,
4yTOOBI Ha MPOTSHKEHUH BCETO ONBITa PAa3HOCTh YPOBHEH B OIOpETKE M YPaBHUTEIHHOH CKISTHKE Oblia
MHUHUMAaJIbHOM.

B moment BBona KMnQj4 BkitouaeMm cekyHaoMep. 3HaueHHe 00beMa BBIISISIONIErocs KUCI0POoaa
CIIEyeT PEeruCTPUPOBATh MOCTOSIHHO BMECTE cO BpeMeHeM, HaunHas ¢ BBoga KMnO, B peakrtop. B xone 1
ombiTa fenaroT 15-20 3amepoB. ONBIT ClieAyeT 3aKaHYMBATh, KOTa 00BEM BBIICIHMBIIETOCS KHCIOPOJA
cocraBut Oonee 70-75% ot obuiero oObema, KOTOPHIA MOXKET BBIICIHUTHCS MPU TIOJHOM PAa3JIOKEHUU
MEPEKHCH.

2-as_cepusl OUBITOB. BTopas cepHs ONBITOB NPOJENbIBACTCS AHAIOTUYHO TIE€PBOM, BMECTO
TOMOTE€HHOTO KaTallu3aTopa NMEepMaHraHara Kajus B PEaKIHOHHYIO CMECh MOMEMIAETCS TeTepOTreHHBIN
KaTajau3aTop. B kauecTBe reTeporeHHOro Karanus3aropa npejyiaracTcs IpoOBECTH MPOBEPKY Ha AKTUBHOCTh
B pPEaKI1H pa3iIoKeHUs MEPEeKUCH Boopoaa TpEX 00pa3ioB: yronb Mapku BAY (kpucraibl), OKUCh MeTU
(11 (ctpyxKa), OKUCH ITUHKA (TIOPOIIIOK).

3-51_cepusi OMBITOB. TpeThsl CEpHsl OMBITOB MPOBOJUTCS AHAIOTHYHO IEPBOM, K TOMOTEHHOMY
KaTaJln3aTopy IEepMaHTaHaTy Kaiusi J00aBISIIOTCA MPOMOTOPHI, T.e. BEIIECTBA KOTOpPBHIE CIHOCOOHBI
TTOBBICUTH MJIM TMOHU3UTHh aKTHUBHOCTH KaTajn3aTopa Ha HECKOJBKO MOPSIKOB. B kKauecTBe mMpoMOTOPOB




KaTajau3aTopa MpeaaracTcs IPOBECTH MPOBEPKY C A00aBIEHUEM YKCYCHOHM KHCIOThI oObemamu (0,025;
0,05;0,1; 0,15; 0,2; 0,25 M) 1 ¢ HOOABIEHHEM H3OIPONIIIOBOTO crirpTa oosemamu (0,2; 0,5; 1; 1,5; 2 mim).
Obpabomxa 3KCHepUMEHMATLHBIX OAHHBIX

B nmamHOM pasgene mabopaTopHOM pabOTHl  CTYIACHTY HEOOXOAMMO 10 TIOJIYYCHHBIM
OKCIIEPUMEHTAbHBIM JTaHHBIM TIPOW3BECTH pPAacdYE€Thl M TOCTPOUTH TpadWK HM3MEHEHHS CKOPOCTH
pa3IoXKeHHs MIEPEKICH BOJIOPOIa BO BpEMEHH.

J1is Kax10#1 cepyH OTBITOB MMOCTPOUTH I'paK 3aBUCUMOCTH BBIJICIIMBIIETOCS 00beMa KHCIopoia
OT BpeMeH (PHUCYHOK 2).

Jia xaxx 1ot KpuBo# rpadudecku HaiTh 3((HEKTUBHYIO CKOPOCTh PEAKINH, TPOBEIS KacaTeIbHYO
K KHHETHUYECKOU KPUBOI (pUCYHOK 3); 3ppeKkTHBHASI CKOPOCTH pEaKIIMH B IAHHBII MOMEHT BPEMEHU paBHA
1o a0COTIOTHOM BEJIMYMHE TAHTCHCY yTrila HAaKJIOHA KacaTelbHoM (3):
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Pucynok 2 — I'paduk 3aBHCUMOCTH BBIJICIMBIIETOCS 00beMa Kuciopoaa (Mi1) OT BpeMeHH (MHH)
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Pucynok 3 — I'padyik 3aBUCUMOCTH KOHIIEHTPAIIMU OT BpEMEHH IS onpeesieHus 2P PeKTHBHON

CKOPOCTH peaKInH

HaiiTi KOHIIEHTpaNIO TIEPEKHUCH BOJIOPO/Ia B TIPUTOTOBIEHHOM PacTBOpE MO cienytomieit popmye (4):
VEop, 08,0,
Ca,0,= % (4)
HOCTpOI/ITL I’paCI)I/IK 3aBUCUMOCTHU CKOPOCTU Pa3JIOKCHUA NCPEKUCHU BOAOPOAA OT KOHICHTpALUW I
OIIPEACIICHUS IOPSIAKA PEAKIUH.
Cmamucmuueckas oopabomxa pe3yibmamos SKCnepumenma
B nannom paszzene nabopatopHoil pabOThI CTYACHTY HEOOXOIUMO 10 TOITY4YEHHBIM 3KCIIEPUMEHTATbHBIM
JAAaHHBIM ITPOU3BECTHU CTATUYCCKYIO 06pa60T1<y PE3YJIbTATOB SKCIICPUMCHTA.
Paccunrats cpeqHeapudpmeTnyecKoe 3HaUYCHHE Pe3yTbTATOB IKCIIEPUMEHTA:
T

C — Zi=2"l e N - YuCIO IKCIEPUMEHTOB

1
L

Paccuunrars oTKI0HEHHE OT cpeanero 3Hauenust (Ci- C)
Paccuurath KBaapaTt OTKJIOHEHHUs OT cpeanero 3Hauenns (Ci - C)?

Paccunrath CYMMY KBaJIpaTOB OTKJIOHCHHSA OT CPCAHETO 3Ha‘leHI/I$IZE (C - )2

Paccunrarh cTaHIapTHOE OTKIIOHEHHE €AMHUYHOTO PE3yJIbTaTa OT CpeAHeaprU(PMETHISCKOr0 3HAUCHHUS

_ |=ce — =57
= ,‘! e — AL

. . C=CxSq*t,,
Paccuurats JOBCPUTECIIbHBIM HHTCPBAJI ONIPEACTIACMON BEJINYNHBL: =

rae t,, ,, - ko3ddunuent Crorogenta. Ero 3HaueHue HaxoAaT U3 TaOIMLBI 2, 3371aBasCh 1OBEPUTEIbHON

BEpOATHOCTHIO P.
Tabnuua 2 — 3nauenus koadduuuenra Crprofenra t, .



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

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

0,95 12,7 14,30|3,18 | 2,78 | 2,57 | 2,45 | 2,31 | 2,26 | 2,23

Bui16o0si. B mannom paznene mabopaTtopHoii pabOTHI CTyIEHTY HEOOXOIUMO IEPEINCITUTh OCHOBHBIE HTOTH
TIpoIeTIaHHON PabOTHI.

1-o¥f moAarpynmne CTYACHTOB HEOOXOIUMO TOSCHUTH, KaKUM O00pa30oM TOMOTEHHBIH KaTaiu3aTtop, B
YaCTHOCTHU NIEPMaHTaHAT KaJIHs, BJIUACT Ha CKOPOCTh Pa3JIOKCHHS MEPEKUCH BOJIOPOA.

2-0 TOATpyNNe CTYACHTOB HEOOXOMUMO TOSCHHWTh, KAKOW W3 WCIOJL30BAHHBIX HMMH 00pa3loB
TeTePOreHHOI'0 KaTajln3aTopa SBJISIeTCs HanOoJiee akTHBHBIM B PEAKIIUU Pa3JI0KEHUS MEPEKUCH BOJIOPOIa
1, KaKUM 00pa30M CTPYKTYpa ¥ MTOBEPXHOCTh KaTaIM3aTOPa OKa3bIBAIOT BIIMSIHUE HA MPOTEKAHUE PEAKIIHH.
3-eil moArpymnme CTYJICHTOB HEOOXOMUMO TMOSCHUTH BIHUSHHAE MPOMOTOPOB (YKCYCHOW KHCIOTBHI U
W30MPOIUIIOBOTO CITUPTA) HAa JSHCTBUE TOMOTCHHOTO KaTallu3aTopa.

JlabopaTtopHasi pa6ora Ne 2
BIIMAHUE HHTUBEUTOPOB HA IIPOLJECC
OKHUCJIEHHA OTHJIFEH30JIA
Henp paboTsr:
1. M3y4nTh BIMSHHUE Pa3INYHBIX HHIMOMTOPOB Ha MPOIIECC OKUCIICHNUS ITHIOCH30I1a
2. IPOBECTH CPABHUTENBHBIN aHAJIN3 HHTHONTOPOB MO BIMSHUIO HA MPOIIECC OKUCICHUS STHIOCH30a.
Kparkas Teopust.

LlenHoli mpoliecc OKMCIICHHS BEAYyT, 4Yepenysch, AJKWIbHBIE M IEPOKCIIIBHBIE paaukaisl. [lostomy
OKHCJICHHE€ MOTYT TOPMO3HThH AKLENTOPbl KaK aJKWJIbHBIX, TaK M MEPOKCHIBHBIX paJUKaloB. ABTOOKHCICHHE
pa3BUBaeTCs Kak LleMHas peakiys, aBTOMHUIHpoBaHHas oopasyrommMcss ROOH. IToaToMy aBTOOKHCIEHHE MOXKHO
3aTOPMO3HTh, pa3pylias THAPOIEPOKCH O3 ero pacnaga Ha paaAuKaibl. B COOTBETCTBHHU CO CIOKHBIM MEXaHH3MOM
OKHCJICHHS MHI'MOUTOPBI 110 MEXaHU3MY UX JIEHCTBHS MOXHO Pa3/IesIUTh Ha CICIYIOIINE IECTh IPYIII:

1. Hneubumopul, obpwisarowue yenu no peakyuu ¢ NepoKCUIbHbIMU paoukaiamy. TakuMu HHTHOUTOPaMHU
SBIISIOTCSI ApOMAaTHYECKHE COSAMHEHHs co cpaBHUTENbHO cinabbiMu O- H u N- H - cBa3smu (deHons, HadTOMEL,
apoMaTHYEeCKUEe aMHUHbI, aMHHO(EHONbI, TuaMUHbI). Takoro THIIA COEIMHEHHs 00JaIaroT BOCCTAHOBUTEIHHBIMHU
CBOHCTBaMH M OBICTPO pearupyroT ¢ MEPOKCHIBHBIMHU paJiKaIaMu.

2. HUneubumopul, obpvleaiowue yenu no peaxyuu ¢ aIKulbHoiMu paoukaramu. K HEM oTHOCSTCS
COeIMHEHUsI, OBICTPO pearupyromue ¢ ATKWIBHBIMA paJnKaJlaMH: XWHOHBI, MMHHOXHHOHBI, METHJICHXWHOHBI,
CTaOWJIbHBIE HHUTPOKCHIIBHBIC DAJMKAIIBI, MOJIEKYJSPHBIA HOJ. AJKWIBHBIE DPaAHMKaNbl OBICTPO pearupyror c
KucioponoM . [Toatomy Takoro Tuna HHrHOUTOPH! 3 (HEKTUBHBI B YCIOBHUSX, KOT/Ia KOHIIEHTPAIUSI PACTBOPEHHOTO
KHCJIOPO/Ia B OKHCIISIEMOM BEIIECTBE HU3KASL.

3. Uneubumopwl, paspywaiowue 2uoponepokcudvl. K Takoro THma COCJUHEHHSM OTHOCSITCS BELIECTBA,
OBICTPO pearupyrome ¢ TUAPONepoKcuaamMu 6e3 o0pa3oBaHUS CBOOOTHBIX PATUKANIOB: CYIbGUABI, (HOCPHUTEHI,
apCEeHUTHI | T. 1., a TaKxke THo(hocdaTsl U KapOaMaThl METAIOB, pa3HOOOPa3HbIe KOMITJIEKCHI METAIOB. Peakmus ¢
THIPONIEPOKCHIOM MOJKET NMPOTEKaTh CTEXHOMETpHUYEeCKH (CyIb(puasl, (GOCPHUTH) U KATATUTUIECKH (KOMITJICKCHI
METaJIJIOB).

4. Uneubumopwvr - Oezaxmueamopsvi memanios. COENUHEHHS METAIIOB IIEPEMEHHOW BaJICHTHOCTH
pa3pyLIaloT THAPONEPOKCHIBI € 00pa3oBaHHMEM CBOOOJHBIX DPAJIMKAIOB, YTO YCKOpSET OKHCIeHHe. Takoe
KaTaJM3UPOBaHHOE OKUCIICHUE yJIaeTCsl 3aMeJUINTb, BBOS KOMIUIEKCOOOpa30BaTeNb, KOTOPBIH 00pa3yeT ¢ MeTaioM
KOMIUIEKC, HEAKTHBHBIN 110 OTHOIICHHIO K THAPOIEPOKCUIYy. B KauecTBe Takoro THIa MHrHOMTOPOB MCIIOJIB3YIOTCS
JMaMHHBI, THAPOKCUKHUCIOTEL U ¥ Jpyrue OM(pYyHKIMOHAIbHBIE COeMHEHHS, 00pa3yIolne ¢ METaJUIaMH ITPOYHbIE
KOMILJICKCHI.

5. Uneubumopwvl mHocokpamuozo Oelicmgus. IIpM OKHUCIEHMH HEKOTOPBHIX KJIaCCOB BEIMIECTB (CIHPTHI,
amudaTryeckue aMUHBI) 00pa3ylOTCs TEPOKCHIIbHBIE paauKaibl , oOjamaromue Kak OKHCIUTENbHBIM, TaK H
BOCCTAaHOBUTEIBHBIM JEHCTBHEM. B Takux cucTeMax psa MHTHOMTOPOB , 0OpBIBas LIEMH, CHOBA PETCHEPUPYIOTCS B
aKkTax oOpbhIBa LEMHU: MPOUCXOJUT KATAUTUTHIECKUI 0OpHIB 1erneil. Unuciio 0OphIBOB IeTiel 3aBUCUT OT COOTHOIIEHUS
CKOPOCTEH peakiuii pereHepaluu WHTUOWTOpa U €ro oOpaTUMOro pacxojoBaHUs. MHOTOKPATHBIM OOpBIB Iierei
HaOmofaeTcss B psAe CiIydaeB M B nHonuMmepax. VMHruOMTOpamMu MHOTOKpPAaTHOTO OOpbIBAa Iienel SBISIFOTCS
apoMaTH4YEeCKUE aMHHBI, HHTPOKCUIILHBIC PAJANKaIbl, COEIUHEHHS METAJUIOB IEPEMEHHON BaJICHTHOCTH.
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6. HUueubumoper xomburupogannoeo Oeticmeusi. HEKOTOpbIC COCOMHEHUS TOPMO3AT OKHUCICHHE,
OJTHOBPEMEHHO BCTYyIMasl B HECKOJBKO peakiuid. Harmpumep, oHM pearupyioT U ¢ alKUIbHBIMH, U C TIEPOKCHIBHBIMU
panukanaMu (aHTpaleH, METWJICHXMHOH), pa3pylaloT THIPONEPOKCHIBI M OOpBIBAIOT IENU IO PEeaknuu C
RO, (kapbamatsl u THO(OChaThl MeTauioB). Takue COeMHEHUs SBISIOTCS WHTMOWTOpaMH KOMOWHHMPOBAHHOTO
JelcTBHs. B mapaiienbHble peakiMu MOXET BCTyNaTh OJHa M Ta ke rpynmna. Hampumep, ¢ ABOWHHOW CBSI3bIO
METWICHXHHOHA pearupyeT ¥ R* u ROz . YacTto B MoneKkyie UMEITCs ABE WK Oosiee (YyHKIIMOHAIBHBIX I'PYIIIHI,
KaXIas W3 KOTOPBIX BCTYHMaeT B COOTBETCTBYIONIyIO peakiuio. Hampumep, ¢deHoncynpdua pearupyer c
THIIPONIEPOKCHIOM CBOeH cynbdumHor rpynmoii u ¢ ROz cBoeit ¢eHompHOM Tpymmoi. Hakonen, B pazHoro Tuma
peaKu MOTYT BCTYNaTh MCXOXHBIA MHTHOWTOP M MPOAYKTHI €ro mpeBpaiieHus. KoMOMHUPOBAaHHBIM IeHCTBHEM
o0yafaloT 4acTo cMecH HHruOuTopoB. Hampmmep, mpm BBEICHHH B OKHCISIOIIUICSA yTiIeBogopox (eHoma u
cynb(una mepBeI TOPMO3HUT, 0OpbIBas menu mo peaknud ¢ ROz, a BTOPOH CHIKAE€T CKOPOCTH BBIPOXKICHHOTO
pa3BeTBIICHHS Lienel, paspymias rugpornepokcua. Eciau 1Ba MHrHOMTOpa yCHIIMBAIOT TOPMO3SILEE JEHCTBHE APYT
JpyTa, TO MBI IMEEeM JIeJIO C cuHepeuzmom. ECIu ux TopMo3siiiee JeCTBHE MPOCTO CyMMHUpYeTCs (Harpumep, IepHo.
MHIYKUUH TIPH JIEHCTBUM CMECH paBeH CyMMeE IIEPHOJOB MHAYKIHMU IPU JEUCTBUU KaXJOr0 W3 WHTHOUTOPOB
MOPO3HbB), TO MBI UIMEEM JIENI0 C UX a0OUMuUHbLIM mopmosswum Oeticmeuem. Eciu Topmossinee IeicTBHE CMECH
MEHbIIIE CyMMbI TOPMO3SILIMX BO3ICHCTBHH Ka)KAOTO W3 MHTHOUTOPOB, TO MBI MMEEM IEJ0 C AHMASOHUIMOM
HHTUOUTOPOB.

ITpn aBTOOKHCIICHUN OPTaHUYECKUX COCMHEHMH TNIaBHBIM MCTOYHHUKOM CBOOOIHBIX PAJMKAJIOB SIBISIOTCS
o0pa3zyromyecst B peakuu rugponepokcuapl. OTcioaa cienyeT, 9T0 CKOPOCTh aBTOOKUCICHUS MOYKHO 3aMEIUINTh,
€CII CHHM3UTHh KOHIICHTPAIMIO THAPOIEPOKCHIA MyTeM €ro paspymeHus. [Ipu 3ToM ciemyer MMeTh B BHAY, YTO
BO3MOJKHBI J[Ba NMPUHIOMIHMAIGHO Pa3HBIX HampaieHus pacmaga ROOH: romonuTHuecKuit M TeTepoInTHYECKUH.
[lepBsIit MpUBOANUT K 00pa30BaHHUIO CBOOOJHBIX PaJHKaIOB, M IOITOMY HHTEHCH(HUKALNS TOMOIUTHIECKOTO paciaia
TOJIBKO YCKOPHUT okucieHue. HaoGoport, rerepoiurudeckoe mpespameHre ROOH B MosjekyssipHbIe HPOTYKTHI
(MOJIeKyJISpHBIN pachaj) CHU3UT KOHLEHTPAILMIO TMIPOINEPOKCHAa M COOTBETCTBEHHO CKOPOCTh €ro paciaja Ha
paauKabl.

Ksasucmayuonapnwiii pestcum. IIpu 10CTaTOYHO BHICOKOH TEMIIEPAType WM B IPUCYTCTBHH Pa3pyLIAOIIEro
ROOH karanuzatopa rufpomnepokcus ObICTPO pacmajaeTcs, U B CUCTEME YCTaHABIIMBAETCS KBa3HCTalMOHAPHBIN
PEKMM OKHUCIICHUS N0 THIPONIEPOKCHY, KOT/Ia CKOPOCTh €r0 paciajia CTAaHOBUTCSI PABHOW CKOPOCTH 00pa30BaHMsI.
[Ipn 3TOM KOHLEHTpAIHS THAPONIEPOKCHAA B MIPOLIECCE OKUCICHHS YBEIMUMBACTCS, TAK KAaK 110 MEPE PACXOJ0BaHUS
MHTHOMTOpa TOpMOXKEHHE ociabeBaeT M ckopocTh obOpasoBanmss ROOH Hapacraer. HeoOxomuMeiM ycioBuem
KBa3UCTAIIMOHAPHOTO PEXNMa MHIMOMPOBAHHOTO OKHCIICHHS SIBIISETCS Clielylolnee HepaBeHCTBO: Kt>> 1, rae ke-
cyMMapHbIid ko3 durment ckopoctu pacxonosanust ROOH 1o BceM HampaBleHUsIM: paciiaJl Ha paJuKalibl, paciaj
Ha MOJIEKYJISIpHBIE IIPOJXYKTHI, paciaj IoJl JeHCTBHEM CBOOOJHBIX pajuKasioB. I[lepexox OT HecTalMOHApHOTO K
KBa3UCTAIIMOHAPHOMY DEXHMY CBS3aH C IEPHOAOM HHIYKIMH t , KOTOPBIH 3aBUCHT OT HHTHOMTOpPAa M €ro
KOHICHTPALUH.

MexaHu3M BO3JCWCTBHS WHTHOMTOPOB Ha OKHCIIEHHE OpPraHMYECKMX COCJIMHEHHMH pa3HOoOpaseH.
Wuruburopsl o0peiBatoT nenu mno peakuusim ¢ ROz mwiu ¢ R'. OOpasyronmecs U3 HUX pajuKajibl HEAKTHBHBI WU
YYacTBYIOT B IpoAoipkeHuH 1enu no peakuusM ¢ ROOH u RH; B psize ciydaeB BO3HUKAIOT HUKIMUECKUE PEAKITIH
o0peiBa neneid. THruouTop MOXKeT BOCCTaHABJIMBATh THAPONIEPOKCHUL WITH KaTAIMTUYECKH ero paspymars. [loatomy
IIPY BBEJCHUH B OKUCISIEMBIA yTII€BOAOPOA (WM Jpyroe COelMHEHHE) ABYX HIN 0ojiee MHIMOMTOPOB BO3HHUKAIOT
caMble pa3Hble MEXaHU3MBbI X B3aHMHOT'O TOPMO3SIIIETO JACHCTBUS.

ITo cBOEMy BO3IEHCTBHIO Ha OKHCIUTENBHBIH MpOLECC BCE CIIydyad TOPMOXEHHS CMECSIMH MHTHOHTOPOB
MOXHO CBECTH K CIEIYIOIIMM TpeM: aJUIMTHBHOE JEHCTBHE, KOrza TOpMO3sIiee JISHCTBHE CMECH PaBHO CyMMe
TOPMO3SIIUX BO3/ECHCTBUI KaXkKA0TO M3 KOMIIOHEHTOB, GHMA2OHU3M, KOT/IAa WHTUOUTOPHI MEMIAIOT APYT IpYyry, U
CUHepau3M, KOT/a IeficTBUE CMeCH OOJIbIIe, YeM CyMMa TOPMO3SIINX BO3/ICHCTBHII KOMIOHEHTOB.

DkcrnepuMeHTaNbHast YacTb.

PeaxtuBsl: cimpT 3THIOBEIM pexktudukoBaHHBIM TexHuHueckuit (IOCT 18300); stunberzon (I'OCT
38.01154-86); momubaen (I'OCT 14316-91); consiras kucinota (IOCT 3118-77); cyasdar ruaposuna (IOCT 5841);
cepHas kuciota (COCT 4204); N — ¢pennnanrpanunoas kucinora (TY 6-09-3592) rorosit pactBopenuem 0,20 rp
npenapara B 100 cM®pacTBOpa yrJeKMCIIOro HaTpHsi; aMMOHMIA MeTaBaHaziar (BaHaueBokucibiii mera) (TOCT 9336-
75); Bona muctriumupoBanHas (I'OCT 6709); kucnota ykcycHast neasiaast (TOCT 61); xamus omun (TOCT 4232);
kpaxmain pactBopumsblii ('OCT 10163); natpuii cepHOBaTHCTO — KUCHBIN (THOCYIB(AT Hatpus) S-Boausiii (TOCT
27068); natpuii xnopucteid (xanopua Harpus) ('OCT 4234); maruuit xnopucteiid (xnopun maraus) (I'OCT 4209);
kayus ruapokeun (FOCT 24363); metunoBslit opamkesslit (TY 6-09-5169); 6pomkpesonossiit 3enensiii (TY 6-09-
1409); metunossrii kpacusii (TY 6-09-4070); H-rexcan (TY 6-09-3375), HHrHOUTOPHI (MOHOOKCHUITPOIIMIINPOBAHHBII
aMUH, THOKCUIIPOIMINPOBaHHbBIH aMuH, HoBaHTOKC, 6pPd, MONTHOKCHITPOTMIUMPOBAHHBIA aMHH).

Ipubopsr: koabbl konmdeckue, BMectumMocThio 100 cM® (TOCT 25336); uuMIMHAPEL MEPHEIE,
sMecTuMocThio 50 cm® (TOCT 1770); numeTky rpagyupoBaHHble, BMecTUMOCTHIO 1, 2, 5 u 10 cm® (TOCT 29227);
oroperka ('OCT 29251); Bechl nabopaTOpHBIE CIEIUAIBHOTO KJIacca TOYHOCTH C HAWOOJNBIINM IpeaeiioM
B3BemmBanus 200 r (TOCT 24104), muurka snekrpudeckas (TOCT 14919); Gaust Bomsuas (TY 46-22-608);
cekyanomep ('OCT 8.423); nemutenbras BopoHka (TOCT 25336); kamempuunia (TOCT 25336); Tepmomerp
CTEKIIHHBIH 1a6opaTopHii ¢ ananasonom m3mepenus ot 0 °C go 100 °C, nena nenenus 1 °C (TOCT 28498).
Ilpucomosnenue 6cnomozamenbHvix peaKmusos.
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IIpuroroBieHre pacTBOPa HOAMIA KAJIMs ¢ MaccoBOM gosei 50%
3

(25,0i0,1) T Hogmaoa Kaimsi pacTBOPSIOT B 25 cM° CBEKCHPOKUIITYCHHON NUCTHIUIMPOBAHHON BOIBI U

NOMEIIAIOT B CKJITHKY U3 TEMHOTO CTEKIIa. PacTBop ciefyeT NpUMEHSTh CBEKEIIPUTOTOBJICHHBIM.

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

JIyisl IpUrOTOBJIEHMS PacTBOpa THOCYJIb(ara Hatpus ¢ konnentpauuei C(Na;S,03*5H,0)=0.05 mons/mim®)
METOJIOM pa30aBiieHus B MEPHYIO Kosiby BMecTHMocThio 100 ¢cM® BHOCAT numetkoii 50 cm® pacTBopa THOCYJIb(ara
HaTpusa ¢ MossapHoil konuentpamuei C(NazS03*5H20)=0.1 mons/am®, 10MMBAIOT 10 METKH AUCTUIMPOBAHHOM
BOJIOH U TIEPEMEILUBAIOT.

Jlyist IpUroTOBJIEHHs. PacTBOpa THOCY Ib(ara Hatpus ¢ koHuenTpanueil C(NazS;03*5H,0)=0.01 mons/mm®
B MepHyI0 Konby BmectuMocThio 100 cM® BHocaT mmetkoii 10 cm® pacTBopa THOCYIb(aTa HATPUS C MONSPHOM
KoHueHTpauuei 0,1 MOJIB/IM®, TOJIMBAIOT 0 METKH JUCTWIIMPOBAHHON BOAOH M MEPEMEILNBAIOT.

IIpuroToBienye pacTBOpa MMAPOKCUAA Kaaus ¢ MonspHoil kornentpammein C(KOH)=0,5 monn/mm3 (28,0i

0,1) r rugpOKCHAA KaIus PAcTBOPSIOT B BOJE M JOBOIAT 00BEM pacTBOpa AUCTUILIMPOBAHHOM Bofoi 1o 1000 cm®.
IIposedenue sxcnepumenma.

[To 3amanmro penogaBaTeNst B3BECUTh HEOOXOIUMYIO MacCy HHTHONTOpa Ha aHAJTHUTHYECKHUX Becax. Jlamee
WHTUOUTOP PACTBOPUTH B 35 MJI STHIOCH30JIa I CMECh IOMECTHUTD B PEaKTOP OKHCICHUS.

OTUIIOCH30JI OKUCIIIOT Ha YCTaHOBKE, CXeMa KOTOPOU TpHBEACHA Ha PUCYHKE 6. YCTaHOBKAa COCTOWT M3
KOMIIpECcopa CXaTroro Bo3myxa 1, perme-peryisaropa 2, peakTopa 3, KOHTaKTHOTO TepMoMmeTpa 4, oOpaTHOTO
XOJIOIWILHUKA 5.

PeaxTop u3rorosieH u3 repmoctoiikoro crekia (=30 MM, h=290 mm) u cuabxen ¢punsTpom Illota
6 s 6apOoTaxa Bo3ayxa, MPpoOOOTOOPHUKOM 7, NEKTPOCIUPAIBbIO 8 UIsl HATPeBa PEAKIIMOHHO MacCHI.

Onpedenenue codepiicanus 2UOPONepoKcudd SMuibeH30d.

OnpezneneHye  OpraHMYECKHX  THJIPONEPOKCHIOB  OCHOBAHO HAa  PEaKUUH  OKHCICHHA  HMHU
HOAMCTOBOIOPOIHOM KUCIOTHI:

ROOH + 2KI + 2CH3COOH — ROH + I, + 2CH3COOK + H0

B nBe xonndeckue koia6b1 eMKOCThIO 100 MIT Kak1ast ¢ IPUTEPTHIMU MPOOKaMU TIOMEIIAI0T HABECKU
anammupyemoii cmecu 1o 0,1-0,2 rp. B3BemmnBanue MpoBOAAT Ha aHATUTHYECKHX Becax ¢ TouHocThio 0,0002 rp. K
HaBecKaM MPMINBAIOT Mo 10 Ml eaHON yKCyCHOM KUCIOTHI U 1o 2 Mi1 50%-T0 BOIHOTO pacTBOpa HOAWAA Kausl.
Conepxumoe KOO B30ANTHIBAIOT U BBIICPIKUABAIOT B TEMHOM MecTe B TeueHue 20 MHUH. 3aTeM BBIICIUBIIHIACS WO
tutpyrotr 0,1 M BomHBIM pacTBOpoM THOCYNb(daTa HaTpus. [lepen KOHIIOM THUTPOBaHUS, KOTZA JKENTas OKpacka
pacTBopa cTaHeT ocllabeBaTh, MPWJIMBAIOT IO 2 MII pacTBOpPa KpaxMaa H IPOI0JDKAIOT TUTPOBAHKE IO HCYC3HOBEHHUS
CUHEH OKpaCKHU:

I, + 2NayS,;03 — NayS406 + 2Nal

IMapannensHO npoBOAAT TUTpoBaHue cMmecu 10 M neasHol ykcycHOM kucnoTsl U 2 mi 50%-ro
BOJIHOTO PacTBOpa Hoxuaa Kainus 6e3 aHaIM3UPyEeMOro MPOAYKTa (XOJIOCTOH OMBIT).
Obpabomka 3KCnepUMeHMAanIbHbIX OaHHbBIX.

B nmanHOM pasjesne 1abopaTOpHOil pabOThI CTYyIEHTY HEOOXOIUMO IO MOJIYUYCHHBIM 3KCIIEPUMEHTAIbHBIM
JIAaHHBIM ITPOM3BECTH PACUETHI COJIEPIKaHHUsT MAcCCOBOM JIOJIM OPraHUYECKHX THAPOTIePOKCHIHBIX Tpymil (X, % macc.)
1.PaccunTath MaccoBYIO JIOJIF0 OPTaHMYECKHUX TUAPONIEPOKCUIHBIX Tpy1l (X,%) 1o chemytomeit popmyie:

(V, —V,) = C =K =96+100
.=
’ m #1000

rae Vp, VX — 00beMbl pacTtBopa TI/IOCyﬂB(baTa HaTpus, NMOMEAIINE Ha TUTPOBAHUE B paGOLIeM M XOJIOCTOM OITbITax, COOTBETCTBEHHO, CM3;

C — MoJsipHasi KOHLIGHTPAIMs PacTBOPA THOCYJIb(aTa HaTPHUsi, MOJIB/AM3;

K — nonpaBounslit kod(pdHUIMEHT K KOHIIEHTPALMH pacTBopa THocynbdaTa Hatpus; (K=1)

D — 3KBUBAJICHTHASI MAacCa EPOKCHIHOrO COCAUHEHH, (69 — LIS THAPONEPOKCHA STIIOCH301Ia, 8 — [UIsl aKTHBHOTO KUCIOPOAa), IP/MOJIb;

m — macca npo0bl, B3siTast Ha aHaau3, rp. [Ipu orbope npobsI Ha aHanu3 Mo 00beMy, Macca mpodsl pasHa Vip * p, rae Vip — o0beM mpodsl, cM3

U p — IIIOTHOCTH aHaIu3upyeMoit mpo6st mpu 20 0C, rp/cm3

2. TlocTpouts rpadvK 3aBHCHMOCTH BPEMEHH OT MACCOBOM JTOIM OPTaHWIECKHUX THAPOePOKCHAHBIX Tpymi (Xr,%).
Cmamucmuueckas 0b6pabomka pe3ynomamogdIKCnepumenma.
B mannom pasnene mabopatopHoil pabOThl CTYIEHTY HEOOXOAMMO IO MOJYYEHHBIM 3KCIIEPUMEHTAIbHBIM
JIAaHHBIM TTPOM3BECTH CTATHYECKYIO 00pabOTKY pe3ysIbTaToB HKCIIEPUMEHTA.
1. Paccuntath cpegHeapudMeTHIecKoe 3HaYCHNUE PE3YJIbTATOB IKCIICPUMEHTA:
T

X=—=a

)
T

e N — 4ucio SKCIIEPUMEHTOB.
2. PaccuuTaTh OTKIOHEHHE OT CPEHETO 3HaYeHHs (Xi - X)

3. Paccuutatp KBajpaT OTKJIOHEHHUS OT CPEAHEro 3HaYeHUs (X - X )?



4. Paccuurath CYMMY KBaJIpaTOB OTKJIOHCHUS OT CPCAHETO 3HAUCHMUSA:

X(x, — Ty
5. PaCC‘H/ITaTL CTaHZ[apTHOC OTKJIOHCHUEC €AUHUYHOI' O pe3yﬂLTaTa oT Cpe[[HeapI/[q)MeTI/I‘leCKOFO 3HAYCHUA.
| p—
| =
o _ [ZE—D
-
\ n(n—1)

6. Paccuntats 1OBepUTEIHHBIN HHTEPBAI ONPENEIIEMON BETHINHEL:
x=XTS5;* tom

e r‘_‘l 71 - ko3dduuuent Croiofenta. Ero 3HaueHune HaXoaaT n3 TabIHIBI 2, 331aBasCh JOBEPHTEIBHOIT BEPOATHOCTBIO P.

Buigoovr. B nmanHOM paszzence nabopaTOpHOM pabOThI CTYIEHTY HEOOXOIMMO IEPEYUCIUTh OCHOBHBIC HTOTH
MpoieIaHHON paboThl. [IpoBEeCTH CPaBHUTEIHHYIO XapaKTCPUCTHKY BIUSHUS Pa3TUUHBIX HHTHOUTOPOB HA MPOIECC
okucneHus. [loka3ath U MOSCHUTH BIMSHUC PA3IUUHBIX 3aMECTUTEIICH B apOMaTHYCCKOM aMUHE HAa MHTHOUPOBaHKE
peaxIuy OKHCICHUS 3TUIIOeH30Ia.

JlaGopaTopHas padora Ne 3
HHTHUEUPOBAHHE PAJJUKAJIBHOH 1 MOHHOM PEAKITHH
HA ITPUMEPE [HOJIMMEPH3ALIHN CTUPOJIA
Lenu pabomul:
1. U3yYNUTh KHHETHKY paJlKaIbHOW U MOHHOM MOJIMMEPHU3aI[H CTUPOIIA;
2. U3y4YNTh BIMSHUE PA3TUYHBIX AMUHHBIX HHTHOMTOPOB Ha MPOLIECC MIOJIMMEPU3ALMU CTUPOJIA;
3. OOBSICHUTH OCHOBHBIE OCOOCHHOCTH PAUKATHHON ¥ MOHHOHN peaklnii OTMMEPH3aIH CTUPOIIA.
Kpamxas meopus

Crupon sBiseTcs OJHUM U3 BaXHEWIINX BCIIOMOTaTElIbHBIX MOHOMEPOB, IPUMEHSIEMBIX B IPO-
MBIIJICHHOCTH CHHTETHYECKOro Kayuyyka. OH BXOOUT B COCTaB OyTaJWEH-CTHUPOJBHBIX KaydyKOB WU
TEpPMOAJIACTOIIACTOB, a TaK)K€ HAXOAUT IIMPOKOE MPUMEHEHHE B MPOMBIIUIEHHOCTH IUIaCTMacc U psijie
Jpyrux obnacteil MpOMBIIUIEHHOCTH. [IpOM3BOACTBO MONMKUCTHPOIIA METOJJIOM TEPMHUUECKON MOTUMEpH3a-
uu opranm3oBano W Ha OAO «HmxkuekamckHedTexum». HeoOX0aMMO OTMETHTH, YTO B HACTOSIIIUI
MOMEHT CTHPOJ M METOABI €ro MOJUMEPH3alUU H3ydeHbl HanOoyiee IMOJHO M CIy>KaT OCHOBOHM st
MOJIEJTMPOBAHMS PAJia APYTUX MPOLECCOB, BHIBEACHUS KHHETHUECKUX 3aKOHOMEPHOCTEHN U MPOEKTHPOBa-
HUSI PEaKTOPOB. DTO CBSI3aHO C MPOCTOTON MPOBEACHUS MTOJUMEPH3ALNOHHBIX IIPOLIECCOB C €r0 YIaCTHEM,
CPaBHUTEIBHO HU3KUM YCIbHBIM TEIUIOBBIM 3 HEKTOM MOJUMEPH3ALNN U JOCTYIHOCTbIO MOHOMEDA.

PanukanbHas monuMepusanys BCeraa MpOTEKaeT MO IeMHOMY MexaHu3My. DYHKINU aKTUBHBIX
MPOMEXYTOUYHBIX MPOAYKTOB MPU PaJUKAILHON MOJMMEPHU3AllUK BBHITIOIHAIOT CBOOOHBIE paaukaibl. K
YHCIy PaclpOCTPAaHEHHBIX MOHOMEPOB, BCTYMAIOMIMX B PAaJUKAJIbHYIO IMOJMMEPHU3ALUI0, OTHOCSTCS:
STWICH, BUHWIXAOPUJ, BHHWIALETAT, BHHWINACHXIOPHI, TETPAQTOPITHICH, aKPWIOHUTPUI,
METaKpHJIOHUTPUJII, METHIIAKPUIIAT, METUIIMETaKpUIIaT, CTUPOJ, OyTaJAueH, XJIOpompeH u Jp. PagukanbHas
NOJMMEPH3aLUs OOBIYHO BKIIIOYAET HECKOJIBKO XMMUYECKUX CTaIUil: MHULIMUPOBAHUE, POCT LIEMH, OOPHIB
LENH U nepeady nenu. HenmpeMeHHbIMY cTaAMsIMH ABJISIOTCS MHULIMUPOBAHUE U POCT LIEIIH.

Huuyuuposanue paduxaibHou noauMepu3ayuu COCTOUT B CO3JAHHHM B PEAKIIMIOHHOW CHCTEME
CBOOOJHBIX PaJMKaIOB, CIIOCOOHBIX HAayaTh peakuHOHHBbIE Lenu. Hambonee pacnpocTpaHEHHBIH METOT
OCHOBaH Ha OCYIIECTBJICHUH B Cpelieé MOHOMEpPA TEPMHUUECKOIO MOMOJIMTUYECKOIO pachanad HECTOMKHX
BEIIECTB - MHUIIMATOPOB. B KadecTBe WHUIIMATOPOB IIUPOKO HCIOJIB3YIOT Pa3IMYHbIe THUIBI TEPEKUCEH:
ANKUIINIEPEKUCH (TIEPEKUCh TPEeT-0yTnia), THAPOTEPEKUCH (THAPOTIEPEKUCh Kymoua), nep3dupsr (Tper-
OyTunnepOeH30ar), auuinepekucH (mepekuck 6enzouna) u ap. [lepexncu npu HarpeBaHUM pacragaloTcs
CIIeIyFOIIUM 00pa3oM (Ha MpUMepe MePeKUCcH OSH30MIa):

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

WHnupmaTopsl paAnKaabHOMR MOJMMEPU3aMU O0OBIYHO HE OTIIMYAIOTCS CEJIEKTUBHBIM AEHCTBHEM IO
OTHOLIEHHS K pasHBIM MOHOMEpaM, IO3TOMY BBIOOD WHHIMATOpa dYalle BCEro OOYCIOBIUBAETCS
TEMIIEPATyPOH, PH KOTOPOH B KaXKIOM KOHKPETHOM CITydae MOXET OBITh JOCTUTHYTA jKeJlaeMast CKOPOCTh
reHepupoBaHusl CBOOOIHBIX paaukaioB. Tak, AUBH npumenstor npu 50—70°C, nepexuch 6eH3omia mpu
80—95°C, a mepekuch Tper-OyTnna npu 120—1400C. DHeprus akTUBaUUW HMHULUUPOBAHHUS OOBIYHO
0JM3Ka K 3HEPTUM CBSI3H, pa3phlBAOLIEHCs [IpU pacliaie MHUIMAaTOPOB, U KoyiebneTcs B npeaenax 105—
175 xJbx/monb. Pamukain, oOpasyroliuiics MpU pacrajae MOJCKYJbl MHUIHATOPA, MPHCOCIUHACTCS K
JIBOMHOM CBSI3M MOHOMEpA M HAUMHAET PEaKLIMOHHYIO LIETIb:

R*e + CH2 = CHX — R —CH; —-C*HX
[Nonumepu3anuio Hpu BBICOKHX TEMIIEpaTypax MOXHO BBbI3BAaTh M 0€3 BBEIEHHS B CUCTEMY



CHELMAIBHBIX WHULIMATOPOB. B 3TOM ciydae oOpa3oBaHHE DPaJUKaJOB IPOMCXOAMT, KaK IPaBUIIO,
BCJIEZICTBHE PA3/I0KEHNS HEOOIBIINX KOJIMYECTB NEPEKUCHBIX IPUMECEH, KOTOPbIE 4aCTO 00pa3yoTCs IpU
B3aMMOJEHCTBUN MOHOMEpA C KHCIOpPOJIOM BO3yXa, WM JPYIHX CIydyalHBIX npumeceil. BozMoxxHOCTB
TEPMUYECKOTO CAMOMHUIIUMPOBAHUS JOKa3aHa TOJIBKO I OTPaHUUYEHHOTO Kpyra MOHOMEPOB (CTHUpoJia U
HEKOTOPBIX €r0 MPOU3BOIHBIX, METUIMETAKpWIaTa U psaa ap.).

HonHoli nonumepu3aueld Ha3pIBaeTCs IPOLECC CHHTE3a IOJIMMEPOB, IIPU KOTOPOM aKTHUBHBIMU
LEHTPaMH, BO30YKIAIOIMMHU LIEMHYIO PEaKIMIO, ABISIFOTCS HOHBI. MlOHHAs monmMepHu3anus NpoTeKaeT B
IPUCYTCTBHUHU KaTaau3aTopos. KaTaau3aTopsl HOHHOM OJUMEPHU3alUU MOXKHO Pa3lesInTh HA TPH Kilacca:
1. coequHeHUS - MOHOPHI MPOTOHOB: KUcIOTH bperncrenaa (HF, HCl u np.) m ocobenno kucnots JIpronca
(A1C13 + HCL BF; + HF u T.I[.);

2. COETMHEHHUS - IOHOPHI DJIEKTPOHOB;
3. kataym3atopsl Lurnepa - Harra.

KartanuzaTopsl mepBoil rpymmbl Oka3blBaroTcd Hed()(EKTUBHBIMH A1 MHOTHX COEIWHEHUH C
3JIEKTPOHOAKLIENITOPHBIMU 3aMECTUTENIIMUA Y JBOMHOM CBA3M (CTUPOJ, O-BUHUJIMHPPOJIUIOH), HO OHH
OYCHb AKTHBHBI [0 OTHOLICHUIO K TAKUM BELIECTBaM, KaK BHHMIOBBIC COEIMHEHUS C CONPSKCHHBIMHU
cem3simu -C=0 n -C=N. Karammzatopsl BTOpOH TPYMITEI CHOCOOCTBYIOT MOJMMEPH3AllMH BHHUIIOBBIX
COEJIMHEHU C MOBBIILIEHHOM 3JIEKTPOHHOM IIIOTHOCTHIO Y IBOMHOM cBsA3u. Katanuzarops! Llurnepa - Hatra
00pa3yloT ¢ MOJEKYJIOW MOHOMEpa KOOPAMHALMOHHBIM KomIuiekc. lloaTomMy cuHTE3 MOIMMEpPOB B
IPUCYTCTBHUHU 3TUX KAaTaIU3aTOPOB HA3BIBAETCSI HOHHO-KOOPAMHALMOHHON OJIMMEpHU3aLueH.

B 3aBucuMmocTH OT 3apsima oOpasyromierocs HOHa pa3iuyaroT KaTHOHHYI0O M aHHOHHYIO
MOJIMMEPU3ALIHIO.

Karvnonnas, unn kapOoHHEBas, MOTMMEPHU3ANH MPOTeKaeT ¢ 00pa3oBaHWEM HOHA KapOOHHS -
IMOJIAPHOr0 COCAMHCHUA C TPEXBAJICHTHBIM aTOMOM YIJICpOAad, HECYIIUM MOJI0KHUTEIbHBIN 3apsam.
KartanuzaTopamu ciryxaT BelllecTBa, akTUBHBIE B peakiusx Ppuzaens - Kpadrca. Karanuzarop sensercs
AKLENTOPOM, a MOJTMMEPU3YIOIINICS MOHOMED - JOHOPOM BJICKTPOHOB:

o
H* + CH2=F - CH3—C|+ T I

CH, CH,
AHI/IOHHaH, 0050 KaPGaHHOHHaH, nojmmepusanusa MnpoTeKkacTt ¢ 06pa30BaHI/ICM Kap6aHI/IOHa -

COCIUHCHUS C TPEXBAJCHTHBIM 4aTOMOM YIUVICPOJd, HECYHIUM OTpHHaTeHLHLIfI 3apsna. AHUOHHasg

ImoJimMepusanusa rMMpoTeKacT B IPUCYTCTBHUU JJOHOPOB SHGKTPOHOE - KaTaJiIu3aToOpOB BTOPOTO KJ1acca:

" CH2=C|H + CH3-C:"
CN CN
Honnast mnonuMepu3anusi yCKOpsieTCsi B TNPUCYTCTBUHM cokaranu3zaTopoB. Ilpu katnonHon
NOJMMEPHU3ALUN COKATAIM3aTOPaMHU CIIY)KaT T'HAPOKCHICOAEP)KAIINE COCAMHEHHsS (BOAA, CIUPTHL,
KHCJIOTHI); COKaTaJIM3aTOpaMHt MOJIMMEPHU3AINY B TPUCYTCTBUN aKMIIMETAIIOB (KaTanu3zatopoB Lluriepa
- Harra) sBnstoTcs Xnopuasl MeTaIJIOB IepeMeHHON BajieHTHOCTH, HanpuMep TiCls. CkopocTh HOHHOH
MOJIMMEPU3ALINN OUEHb BEITHKA.
DKcnepumenmanvHas 4acmo
Peaxmuesbi: 3TUIIOEH301, CTHUPOII, WHTHOUTOPEI (MOHOOKCHITPOTTMIIMPOBAHHBIH aMUH,
JMOKCHITPONTMIIMPOBAaHHKIA aMuH, HoBaHTOKC, 6PPd, MOTHMOKCHITPOTMIIMPOBAHHBIA aMUH).
IIpubopei: xonbwl KOHUYECKHE, BMeCTUMOCTBIO 100, 50 cM3; HUIMHAPEI MEpHBIE, BMECTUMOCTEIO 50 cM;
IIUNIETKY IPaJyMpPOBaHHBIE, BMECTUMOCTEBIO 1, 2, 5 n 10 cM®; Bechl 1abopaTopHbIe CENMAIBHOTO Kacca
TOYHOCTH C HauOOJbIIMM TpenenoM BipemmBaHus 200 T, CeKyHIOMEp; TEPMOMETP CTEKJISTHHBINA
1ab0opaTOPHBIA C TUATa30HOM n3MepeHus ot () °C 10 250 °C, nena nenenus 1 °C, JHIJIATOMETP, TEPMOCTAT,
IITATHB.
IIposedenue sxcnepumenma
[lo 3amanuro mpemnojaBatelisi B3BECUTh HEOOXOOUMYIO Maccy WHTMOMTOpa Ha aHAIUTHYECKHX
Becax. [IpurotoButh pacteop: 27 mit ctupona, 3 mi stmwibenzona, 0,0243 rp AuMeTHIOSH3WIT IEPOKCH A
(C18H220), momydeHHBIH pacTBOpP XOpPOIIO IepeMerniaTh, MT00aBUTh HaBeCKy HWHTHOWTOpa. Harperth
TepmocTat 10 125-126°C, 3an01HUTL AUIATOMETP MPUTOTOBIEHHBIM PACTBOPOM, IUIATOMETP OMECTHTh
B HarpeTbIi TepMOCTaT.
Cxema yCTaHOBKH TOJMMEpPHU3alNU CTHUPOJA MPEACTaBIeHa HAa PUCYHKE 8, KOTOpas COCTOHT U3
TepMocTaTa 1, TepmomeTpa 2, mtaTuBa C Jankoil 3,4 u 3aKpenIeHHOro AUIaToMeTpa 5.
[Nonnumepuzauusi BAHWIOBBIX MOHOMEPOB 10 C=C CBSI31 CONPOBOKIAECTCS YMEHBIICHHEM 00BeMa



(nmopsinka 20% ot o6bema mMoHOMepa Tpu 100% KOHBEpCHM) PEaKIMOHHOW CMECH, 4TO OOYCIIOBICHO

Pa3HOCTHIO B IUIOTHOCTSIX MOHOMepa W nonumepa. IlostoMy, crnens 3a ycaakoll NOJMMEpU3YHOLIEHCs

CUCTEMBI B PEaKIIHOHHOM COCY/JIC (IMJIATOMETPE) B XOJIE PEaKIIUU, MOKHO OMPEACTUTh CKOPOCTh PEAKIIHH.
Obpabomka 3KCnepUMeHMAIbHBIX OAHHBIX.

B nmamHOM pa3mene mabopaTopHOl pabOTHl CTYNEHTY HEOOXOAWMO IO TIOJXYYEHHBIM
IKCIIEPUMEHTAIBHBIM TaHHBIM OCTpouTh rpaduk 3aBucumoctd h=h() u mno yray HakioHa
COOTBETCTBYIOIIIEH MpsiMo HaxoaaT 3Hadenue dh/dt, koTopoe mo3BossIeT paccunuTaTh CKOPOCTh PEAKIIUU
M0 YpaBHEHUIO:

10%=m=r® dh

V= * — (Moaw/1*C)
LIHI_TMH:""I dt
rae M — monekysisipHas Macca MOHoOMepa, V — HayasbHbIH 00beM PEaKLMOHHON Macchl B MII [P Temmepatype T, I' — paguyc munaromerpa B cM, dM — mapamerp,

CBSI3aHHBIN C KOHIICHTPALKEH MOHOMEpa IIPH OJIMMEPH3aliiK U PAaBHBIH PA3HOCTH OOPATHBIX BEIMYHH IUIOTHOCTEH MOHOMepa U moianMepa, T.e. dM = 1/ pM —1/ pII .

ITpu 700 C pus Ct pM=0.860 r/cm3, nos TIC pl1=1.046 r/cm3.

- TepmocTat
- TepMonMeTp
- AT

- mam<a

- AMnaTOMeTp

o

Pucynok CxeMa yCTaHOBKH MOJIUMEPU3ALUU CTUPOIA

Cmamucmuueckas obpabomka pe3yibmamog dKcnepumenma
B nmamHOM pa3mene mabopaTopHO pabOTHl CTYNEHTY HEOOXOAWMO 110 TIOJXYYSHHBIM
IKCTICPUMEHTATBHBIM JAHHBIM MPONU3BECTH CTATUYECKYIO 00pabOTKY pe3ylIbTaToB Z-)KCHCpI/IMeHTa

L.

1. Paccuurats cpeaHeapudmMeTHyecKkoe 3HAUCHHE PE3yJIbTATOB SKCIEPUMEHTa: U =

y T N — 4Yucio

DKCIIEPUMEHTOB.

2. PaccuutaTh OTKJIOHEHHE OT CpejiHero 3HadeHus: (Vi -1 )
3. Paccuurarh KBaJpar OTKIOHEHHs OT CPEHEro 3HaueHust: (Vi - )2

1
\_,I

4. PaccunTarh CyMMy KBaJIpaToB OTKJIOHEHHS OT CPEIAHET0 3HAYCHUS: Z
5. PaccuuraTh cTaHIapTHOE OTKJIOHEHNE €AUHUYHOIO pe3yJH)TaTa OT Cpe/IHeapUPMETHIECKOTO 3HAUCHHS:

|,"'

—7)°

6. PaccuuTaTh 10BEpUTENBHBII HHTEPBAT OTpeenseMoit Benmaunb: V=U £ S * Lo

rne r_] - K03(1)(1)"H"CHT CTB}O}ICHT& Ero 3nauenue Haxo/sT U3 Ta6J'IV[L[bI 2 3ajaBasiChb ﬂOBCpI/ITCJ’ILHOH BEPOATHOCTHIO P.

Buisoowi. B nannom pasjene 1ad0paTopHOi pabOThI CTYIEHTY HEOOXO0IUMO MEPEUNCITUTh OCHOBHBIC HTOT'H
MpOeNaHHON pabOTHI.

Kpumepuu oyenxu nabopamopuvix pabom @ cemecmpe

Kpumepuii oyenku bann
(3a évinonnenue 00HOI 1aGOPAMOPHOL padombl) ou/ou-
3a0u/3a0u

J'IaGopaTopHaﬂ pa60Ta OTIIMYACTCs MOCICAOBATCIIbHOCTBIO, MPABUJIBHOCTHIO IMOJTYUYCHHBIX
PE3yJIbTAaTOB, BBIBOOB. HpI/I OTBETC HAa BOIIPOCHI CTYACHT ICMOHCTPUPYCT XOPOIITYHO CTCIICHb

BJIaJICHUS TIPECTaBJICHHBIM MatepraioM. OTBEThbl (HOPMYJIUPYIOTCS apryMEHTHPOBAHHO. 20/20/25
OTCcyTCTBUE OIIMOOYHBIX OTBETOB.

JlaGopatopHas paboTa OTIAMYAETCS TOCIEIOBATEIEHOCTEIO, MPABIIBHOCTBIO MOMYYCHHBIX

Pe3yJNIbTaToB, BIBOIOB. [IpH OTBETE HA BOIPOCHI CTYAEHT JACT JOCTATOYHO IOJIHBIH OTBET, C 15/15/20

HapYIIEHUEM TI0CIICIOBATENFHOCTH H3JIOXKEHHs. ECTh HEOOMNBIIOH MPOIEHT OMMOOYHBIX
OTBETOB.




JlaGoparopHasi paboTa BBITIOJIHEHA C TPYOBIMH OIIMOKAaMHM, MOJYYCHHBIC PpE3yJIbTaThl
3HAUUTENHFHO OTJIMYAIOTCS OT WCTHHHBIX. Y CTYIEHTa OTCYTCTBYeT UYETKHHA OTBET Ha 10/10/15
MOCTaBJICHHBIE BOMPOCHL

JlabopaTtopHasi paboTa He BHIIOJIHEHA. 0

KomiuiekT 1a60paTopHbIX pador
no nucrmminae b1.B.J1B.03.02 PagukaiabHO-1IEHbIE OPOIECCH] U HHUITAATOPDEI
(Haumeﬂoeaﬁue OUCYUNTUHBL)
Cemectp: 6 (ouHasn), 7 (0ouHO-3204HAas1), 8 (3a0uHAas)

JlaGopaTopuast pagora Ne 4
KATAJIUTUYECKUIN KPEKUHI
Annapamypa, peakmugvl u Mamepuavl
nabopaTopHas yCTaHOBKA KaTalTMTUYECKOTO KpeKHHTa (PUCYHOK 1);
UCCIIElyEMOE CBIPbE;
karanm3atop (NaX-bKO);

Mpoayxt

la3oobpasHee
NpoAYKTLl B
BBITAXHON Wkad

Pucynoxk 1. Cxema 1a60paTOpHOM yCTaHOBKH KaTaIUTUYECKOTO KPEKHHTa

Ilposedenue sxcnepumenma

[Iponiecc KaTaaUTHYECKOTO KPEKMHIA MPOBOAMTCS HA YCTAHOBKE CO CTAllMOHAPHBIM CJIOEM
KaTaJln3aTopa, B Ka4eCTBE KOTOPOro ObLT MCHOJIb3yeTcs: neonuTHbli kaTaau3arop NaX-BKO (naceinas
wiotHocTh — 0,65 r/cM®, cpenmii quametp yactun — 2-4,5 M, popma rpany SKcTpyaar). Temmneparypa B
30HE peaknuu BapsupoBasiack B mpeaenax ot 400 mo 550 °C, o0bemMHast CKOPOCTh MOJIa4YH CHIPhS — OT 1 10
54,

Hcxonnoe ceippe mocie mopayn U3 MepHoi emkoctH E-1 B mpomexytounyro €mkocth E-2,
cHaOKeHHOW KpaHOM Ui PETyJIMPOBaHUS TMOJA4M CBHIPBS, TIOCTYIIAeT Ha MpPEABAPUTENbHBIM HarpeB u
ucnapenue B neusb-nuponuzep I[1-3. B neun ucxognoe crippe HarpeBaetrcs 10 300 °C, a 1ms MOBBIIICHUS
CKOpPOCTH TeIUIonepeaayn TpyOka muposu3epa mpeacTasiseT coboil nednermarop. M3 meunm Harpertoe
CBIppe TOJaeTcs B peakTtop P-4, B KOTOpPOM C TMOMOIIBIO 3JIEKTPOOOOTpEBATENS MOIACPKUBACTCS
HeobxoauMast Temmneparypa rpoiuecca. O6beM peaktopa cocrasiser 100 cm®. Tapsl npoaykToB mocie
peakTopa MpoXoIsAT TeIIO0OMEHHUK T-5 M MmocTymaiT B eMKOCTb-cenapaTop E-6, rae HakamumBaercs
xukas daza. 3 emrxoctr-cemaparopa E-6 ra3osas (haza momajaer B ra30BbI€ Yachl, C TOMOIIBIO KOTOPBIX
MPOMCXOJINT 3aMep MX KOJIMYECTBa, a 3aTeM cOpachiBaeTcs yepe3 BeHTmwsiTop H-7 B atmMocdepy.

8) Obpabomxa pe3yrbmamos

XKunkre npoayKThl KPEKHHI'a, TI0JIy4YEHHbIE CMELIEHUEM JUCTIIIIATA U3 IPUEMHHKA C TIPOJYKTOM
moaBepraroT pasronke. Kpekuur-O6emsmn otbuparor mo 200 °C, 3aTeM, OTTOHSIOT IPOMEKYTOIHYIO
¢pakuuto 200 - 350 °C, KOTOPYIO HAa NPOMBIIUIEHHOH YCTAaHOBKE HAMPABIISIOT B MIeYb ITyOOKOT0 KPEKHUHTa.
ATMOChepHyI0 pasroHKy BeAyT mpumepHo 1o 250 °C B mapax, mocje 3TOro Kojily OXJIaXIaloT U
JaJbHEHIIYI0 Pa3TOHKY BeIyT B BakyyMe. Takum oOpa3oMm, MaTepuasibHbIN OanaHC pa3rOHKU JAeT BBIXOJ
OcH3MHa, MPOMEXYTOYHOH (pakumu u octaTka. IlomydeHHBIE BBIXOIBI MEPECUMTHIBAIOT Ha 3arpysk.
OO0muii MaTepraTbHBIN OallaHC OTBITA MPEICTABICH B TabmuIle 3.



Tabmmma 1 — O6muit MaTepuanbHBINA Oaanc

Brixong

Bssro r | % (macc.)

(63 510) T U TP 100

BCOTO. i 100

Ber3uH 10 200 OC . ..o,

®paximsa 200 —350°C....... .

KPEKHHT — OCTATOK. .....vviiieiiieiiiieiiaieaaie e,

| o) o T 100

JlaGopaTopHas paGora Ne 5

JIATEKCHAS ITOJIMMEPU3ALINA METUJIMETAKPUIIATA
Henu padoThi:
1. CuHTe3upoBaTh NOIMMETHIMETAKPUIIAT METOOM JATEKCHOW ITOJIMMEPU3aIInH.
2. OmpenenuTh BBIXO/I TosiuMepa (B % Macc. 0T UICXOJHOTO MOHOMEpA).
3. OueHnTh PacTBOPUMOCTH MTOJMMEPA B TPEX PA3TUUHBIX PACTBOPHUTEIIX.
4. OnpeaenuTs TEPMOCTAOMIBLHOCTD MOJIMMEPA.
5. UnertudunmpoBaTs IpOIyKT ASMOTUMEPU3AIINH.

IIpudopsr:
- mTaTuB J1a00paTOPHBINA — 2 IIT;
- KpyIJI0JI0HHas Tpéxropinas konda BMecTuMocthbio 500,00 cm® — 1 mm;
- KpYIJIOJIOHHAs Byropias Koynda BMectumMocthio 100,00 cm® — 1 mr;
- 00paTHBIN XOIOAWIBHUK - | mIT;
- MEXaHW4ecKas MeIlaJika C MOTOpOM — | 1IT;
- KareJIbHON BOPOHKOM — 1 mmiT;
- BOJSIHOM TepMocTat — 1 mrT;
- TepMmomeTp co mkainoi Ha 100 °C — 1 T
- mapooOpaszoBateins — 1 1T,
- KOJIOOHArpeBaTellb (MM AJIEKTPOIUIUTKA) — 11IT;
- BopoHKa broxuepa — 1 wr;
- xonba bynzena — 1 wT;
- MUKpOIHIETKa — 1 1T;
- KOHMYECKask TEPMOCTONKas Kosba BMecTuMOocThio 500,00 cm?;
- AHAJITUYECKUE BECHI;
- npo6upka BMecTUMOCTBIO 10,00 cM® — 6 mT;
- kostba Bropma — 1 1t
- XoJoauiIbHUK JInbuxa — 1 mT;
- peppakTomeTp.

PeakTuBbI:
- CBeXKeNeperHanuelii MetuMeTakpmwiar (MMA);
- mepcyiabQar aMMOHHS WK KaJTUs;
- TUCTWUTHPOBAHHAS BOJA;
- KOHIIEHTPUPOBaHHAs COJISTHAS KHCIIOTA;
- METHUJICHXJIOPH/L;
- x10podhopM;
- YEeTBIPEXXJIOPUCTHIN YTIEPOI;
- alleTOH;
- H-2eKCaH;
- H-TENTaH;
- IETPOJICHHEIH 2up.


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

Buinonnenue sxcnepumenma
Paboty pexoMeH TyeTCst BRITIONHSATD B CIICAYFOIICH TOCIICI0BATCIIEHOCTH:

Ilar 1. HaBecky mHuimaTopa (mepcyibhaTa aMMOHHUS WM Kallds) Maccoi M T (peuentypa
PEaKIMOHHBIX CMeceil puBeicHa B TaOl. A) pacTBOPSIOT B 00beMe V CM°® JTUCTHUIMPOBAHHON BOIBI B
peakTope, COSTUHSIOT €r0 ¢ 00paTHBIM XOJIOIMIFHUKOM, MEXaHUIECKOW MEITAIKON, KalleIbHOW BOPOHKOM
Y TIOMENIAI0T B BOJSTHOU TepMocTart, HarpeThiid 1o 80 °C. Cxema nabopaTopHON yCTaHOBKHM NPUBEICHA Ha
puc. 4.

Taboauma A
3arpy3Ku HCXOTHBIX KOMIIOHEHTOB CHHTE3a JIATEKCHOTO MOJTUMEeTHIMETAKPHIATa
e Hepcyabpar MeTuiamMeTaKkpuiar Bona
n/m | AMMOHHH | xamun HaBecka M, r| oowbem V, cm® odbem V, cm®
HaBecka M, r

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- snekTpuueckast TUTHTKA, 2 - BOJISTHOM TepMOCTar, 3 - peakTop (Tpéxropiiasi KpyriioJoHHas Koioa), 4
- 00paTHBIN XOJOAMIIBHUK, S - THAPO3aTBOP, 6 - MeIIajKa, 7 - IEKTPOMOTOp, 8 - 1adopaTopHbIi TepMOMeET, 9
- KarenbHast BOpoHka, 10 - KoHTakTHbIA TepMoMeTp, 11- mtatus, 12 - pene, 13 - natp.
Puc. 4. Cxema mabopaTOpHOM YCTAaHOBKH CHHTE3a JJATEKCHOTO TOJUMETHIMETaKPHIIaTa

Illar 2. B xanenbHy!0 BOPOHKY HanmbaroT M r (V cM®) MeTHIMeTakpuiaTa M, COXpaHssl TEMIIEPaTypy
peakiuu 80 °C, mo0aBisiOT MO KamuisiM MeTuiMeTakpuiaar B Tedenune 30 muH. ComepixuMoe peakTopa
SHEPTUYHO MTEPEMEIITHBAIOT MEIITATKOM.

Ilar 3. Yepe3 4 4 OT Havajna CHMHTE3a PEAKIMOHHYI) MacCy, HAllOMHHAIOIIYI0 MOJIOKO, TIEPEIHBAIOT B
KOHMYECKYIO KOJIOY BMECTUMOCTBIO 500 cM® M OCTABJIAIOT IO IPOOKOM [0 CIIEAYIOIIETO 3aHATHS.

Ilar 4. Jlasee B K00y IMPOITYCKAIOT Iap W3 MapooOpa3oBaTels C MEIbI0 KOaryJsIuy mojauMmepa (Tpu
HE0OX0IUMOCTH 100aBIsIOT OT 1 10 2 cM® KOHLIEHTPUPOBAHHOM CONSHON KUCIIOTHI).

Ilar 5. Ocanok nonuMepa oTQUIBTPOBBIBAIOT Ha BOpOHKE BroxHepa, coeanHeHHOH ¢ konboii bynseHa u
BaKyyMHBIM HAacocoM, I[POMBIBAIOT A0 OTPULATEIbHOM peaklud Ha XJIOPUI-HOH, BHICYIIMBAIOT B



cymmiIbHOM mikady npu temmeparype He Boime 80 °C (WM OCTaBISIIOT HAa BO3AYXE B BRITSDKHOM IKady
MpH KOMHATHON TeMIIEpaType A0 CISAYIOMIETO 3aHITHS) U B3BSIIMBAIOT HA aHATUTHYECKUX BECax.

Onpedenenue pacmeopumocmu

Ilar 6. B 6 cyxux nmpoOHpOK MOMEIIAI0T HABECKH XOPOIIO M3MelbueHHOro nonuMmepa maccoit 0,10 r,
B3BEllICHHbIE Ha aHAJIUTHYECKUX BecaX, u pacTteopssoT B 3,00 cm® mcneiTyemoro pactsoputens (o 2
OTIPEICIICHYS JITSl KXKIIOTO).
Hlar 7. I3 MEKpOGIOPETKU 1O KAIUISIM MPUIMBAIOT K KaXIIOMYy PacTBOPY OCAJUTENh MPU MOCTOSHHOM
MIepPEMEIITMBAHKH 0 TIOSBIICHHSI HEUCYE3ar0IIeH MYTH.

O6vém (6 cm®) ocaoumens, npuxooswuiics na 1,00 cm® e3amozo pacmeopumens, saensemcs
KOJIUYECMBEHHOU XaPaKMeEPUCHMUKOU PACMBOPUMOCIU NOIUMEPA 8 OAHHOM PACMBOpUmere.

IlepeueHbr  BO3MOXXKHBIX ~ pPAcCTBOPUTENCH W COOTBETCTBYIONIUX WM  OCAAMTENCH  JIIs
MOJIMMETHIIMETaKpUIaTa PUBEJICH B Ta0J. b.

Tabonauua b
PacTBOopuTeIN M OCAANTEHU ISl MOJIMMETHIMETAKPHIATA
Ne n/mn PacTBopuTeab Ocanuresb Ocaauresb

1 areToH BOJIa BOJA

2 METHJICHXJIOPU H-T eKCaH NEeTPOoJIeHHBIN 3dup

3 xsopodopm H-T eKCaH NEeTPOJICHHBIN 3up

4 YETHIPEXXIIOPUCTHIN YTIEpOa H-T eKCaH METPOJNICHHBIH dHUp

5 areToH H-T eKCaH H-TeNTaH

Henonumepuzayus norumepa
Hlar 8. {51 onpeeneHwsi TepMOCTaOMILHOCTH TIOIMMEpa HaBecKy ero Maccoit 7,00 r momemniaroT
B KoJIOY Bropiia, coeJMHEHHYIO ¢ XONOIMIBHUKOM JIMOMXa U KPYTIIOJOHHBIM CTEKISTHHBIM MTPUEMHHUKOM,
UMEIOIUM CBsI3b C aTMOc(epoil, U HarpeBaroT Ha 3JEKTPOIUIUTKE JI0 PAa3JIOKEHHs U BBIICICHUS 1apoB,
KOTOpBIC, KOHJIEHCUPYSICh B XOJIOIMIbHHUKE, COOMPArOTCS B MpuéMHNKe. Cxema 1abopaTopHOH YCTaHOBKU
JICTIOJIMMEPHU3aIMH TIOMMETHIIMETAaKpHIaTa MpUBE/IcHa Ha puc. 5.
Ilpooykmul pasnosicenus udenmupuyupyiom no xoagouyuenmy pegpakyuu, CpasHusdas e2o ¢
BETUYUHOU, UBMEPEHHOU 8 MeX Jice YC08UAX OJIs1 UCXOOHO20 MOHOMEDPA, U NPUBLOEHHOT 6 Tumepamype 0.5
MEMUIMEeMAaKpuilama.

6
i

f

2

1- snekTporumTKa, 2 - AByrop:ias KpyriojgonHas konda (mmud Ne 29), 3 - npobku (Ne 29 u 14,5),
4 - nacanka Bropua ¢ mediermatopom, 5 - xomoaunbHuk JIuOuxa, 6 - amioHk, 7 - KPyIJIOJOHHBIH
CTEKJIIHHBIN IPUEMHIK, 8 - ITaTuB, 9 — 311eKTPOCETh
Puc. 5. Cxema yCcTaHOBKH JCTIONIMMEPHU3AINN TTOJIMMETUIMETaKpUIaTa

JlaGopaTopHast pagora Ne 6
OJIMMEPU3ALIMS METHJIOBOI'O D®HPA METAKPUJIOBOI KUCJIOTHI
eau padoThi:
1. BristBuTH CYITHOCTb peaKuHﬁ noJimMepusalu.
2. Hamucats YpaBHCHUC pCaKUM MNOJUMEpU3alu MCETUIIOBOTO 3(1)1/Ipa MCTaKpHJ’IOBOﬁ KUCJIOTBI B



MOJIUMCTUIMETAKPWIIAT B MPUCYTCTBUHN PA3JIMYHBIX MHUIIUATOPOB.

3. Omnpenenuts Hanboee 3¢ HEKTUBHBIN HHIULUATOP MpOoIlecca NOIMMEPU3ali METHIIMETaKpHiIaTa.

3KCIIepl/IMeHT2JI])Haﬂ 4acThb

IIpuGopsr: TepMmocTaT, S5 CTEKISHHBIX IPOOUPOK, S5 PE3MHOBBIX MNPOOOK, CHAOKCHHBIX BO3IYLIHBIMU

XOJIOJUJIbHUKAMH.

PeakTuBbI:

Ha3BaHue U XapaKTepPUCTHKA COeTUHEHUs

DopmyJia coeIMHEHUs

MetunoBblii 3pHUp MeTAKPUIOBOH KHCJIOTHI  (METHJIMETaKpWIaT) —
OecuBeTHas KUIKOCTh C MPHMATHBIM 3(UPHBIM 3aI1axoM, JIETKO BOCIUIAMEHSIOIIAsCS,
MO3TOMy TIpH paboTe C HeH HeoOXOmMMO TIIATEJFHO COOMIONATh IIpaBHIIa
TPOTHBOIIOKApHOH Oe3omacHOCTH. T, = 48,2 °C; Tiarm = 100,6 °C.

Mecmmoe Oeticmeue HCUOKO20 MOHOMEPA HA KOJCY OKA3bIEAeH BDEMEHHOe
cnaboe  pazopadicenue. Ilepsblil npusHaK ocmpozo ompagnenus — YeHeméHHoe
cocmosiHue, Nocie 4ezo Hacmynaem Hapyulenue ObIXaHus, pasopaxcerue Causucmol
obonouku 2nas.

Iepexucn Bogopoaa (repokcu Bogopona), 30%-blii pacTBOp — OecIBETHAS
JKHJIKOCTD C «METAJUTHYECKUMY BKYCOM, HEOTPAHIYSHHO PACTBOPUMAsI B BOJIE, CLIUPTE U
a¢upe. KoHIeHTpUpOBaHHBIE PACTBOPHI €€ UPE3BbIMANHO B3PHIBOOMACHBL.

Mecmmoe Oelicmeue Ha KOJICy: OKa3bleaem 8PeMeHHOe ciaboe pazopajceHue.

Ha3Banue u XxapaKTepHCTHKA COeAMHEHUS

®opmyna
coe/IMHEeHUsI

[epexncy Oen3zomna (mepokcuy OeH30mIa) — Oeloe KpHUCTAJUTMYECKOe
BEILIECTBO C JIETKUM 3allaxOM MUHJaJs, HEyCTOWYMBOE, CIIOCOOHOE pasjiararbCsi Co
B3PBIBOM IIPU COTPSICEHHUH, TPEHHH, HarpeBaHuu. PactBopuma B 3¢wupe, OeHzole,
TPYHO pacTBOpuMa B Boje. Ty, = 106-108 °C.

Mecmnoe  Oelicmeue Ha  KOJHCY:
paszopadicetue.

oKasvleaem  6pemMeHHoe ciaboe

L

e}

Iepcynbpar aMMoHuUs (HAICEPHOKUCIBIM aMMOHHMH, MuIIeBas 100aBKa
E923) — 6enoe kpucTaminueckoe BEmeCTBO, XOPOIIO PacTBOPHMOE B Bojie. CHIbHbIH
OKHCJINTEIb, B BOJIE pasjiaraeTcsl C BBIACJICHHEM KHCIIOPOJa U 030HA, B CyXOM BHJIE
XPaHUTCS. HEOTPAHUMYIEHHO J0NTO. Tpan= 120 °C. Llupoxo npumensemcs 6 kauecmee
YCKOpUmensi Bpoyeccos NOTUMEpU3AYUL U NOJUKOHOCHCAYUU.

HOJII/IMCTI/[JIMeTﬂKpI/IJIﬂT — MPOAYKT MNOJUMEpHU3aAlNU MCETUWIMCTAKpujiarta — CHHTETHYCCKUI HOJISIpHBIﬁ

TEpPMOIUIaCTUYHBIN NojuMep. TBEpHOE KecTKoe Npo3padHoe BelecTBO. [lommmeTniaMeTrakpuiaaT NOIy4aroT Ipeu-
MYILECTBEHHO PaJMKalbHON MOJIMMEPU3ALUEN METWIMETaKpuaara IpHU yMEPEHHBIX TeMIIEpaTypax B NPHUCYTCTBUU
NEPOKCUIHBIX MHULIUATOPOB. [ToIMMeTUAIMETaKpuaaT COAEPXUT B LEMHbIX MakpoMoJeKynax rpynnbl:

COOCH;

CHj3 CHs

COOCHs;
v CHy—C—CHy—C— -

TMonumepu3zanusi OCyLIECTBISIETCS TIABHBIM 00pa3oM B OJIOKE MIIM CYCHEH3HH, a TAKXKE B OMYJIbCHHU, PeXKe B
pactBope. Temneparypa crekioBanus nonmmepa - 115-120 °C. Beime temneparypst 200 °C noianmeTHIMETakpuiIaT

JACTIOJIMMEPU3YCTCH.

OcHOBHBIE 00JIaCTH IPUMEHEHUS TTOJIMMETHIIMETAKPUIIATa OTIPEEIISIOTCS €0 IIIaBHBIM KaueCTBOM — BHICOKOH
npo3payHoCcThio. [lomuMeTnunMerakpuaaT UCHONB3YETCs B CBETOTEXHUKE, MEAULUHE, aBUA- U MAIIMHOCTPOCHUU.
JIucToBOH MOMMMETHIMETAKPHIIAT IIPUMEHSETCS JIUI M3TOTOBIICHUS CBETHIIEHUKOB, aTPUOYTOB PEKIIaMbl, JOPOKHBIX
3HaKOB, 00kcoB it CD-1MCKOB, NMpO3pauHbIX KOPIYCHBIX JETaJICH MPOMBIIIIEHHOTO 000pYyIOBaHMs, OBITOBOI
TEXHUKHU U OPTTEXHHUKH. | paHyIMpOBaHHBIH MOTMMETIIMETAKPUIIAT ITepepadaThIBAIOT IKCTPY3HUEH B TpoduiInpoBaH-
HBIE U3ICTUS U TPYOBI, a JINTHEM TI0/ JaBJICHHEM — B JIMH3BI, IPU3MBI, OUKH M IPYTHE AIEMEHTHI ONTHKHU. Takxe u3
MOJIMMETIIIMETaKpUIIaTa N3rOTAaBINBAIOT paccenBaTenu dap, hoHapel, MPOInX OCBETUTEIHHBIX IPHOOPOB, IIKAJIBI 1



http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%BA%D1%83%D1%81
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
http://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%8D%D1%82%D0%B8%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D1%8D%D1%84%D0%B8%D1%80

WHAUKATOPbI [Jid BCEBO3MOXKHOI'O O60pyHOBaHI/IH, Opo3pavHbIl€ KaHOCIAPCKUE IMPUHAMJICIKHOCTH, 3JIEMCHTHI
HpI/I60p0B JUTA TICPEJIMBAHUA KPOBU B MEIUIMHCKON TEXHUKE U JIEMEHTHI PE30HATOPOB B na3epH0ﬁ TCXHUKC.

Buvinonnenue sxcnepumenma
Paboty ciemyer BBINONHATE B CIAESAYIOMIEH OCIEA0BATEIbHOCTH:
ar 1. B3are 5 mpoOupok, MpoHyMepoBaTh UX.
Illar 2. B KaxIylo NPOHYMEPOBAHHYIO MPOOUPKY IOMeCTUTh 1o 1-2 ¢cM® MeTunoBoro s¢hupa MeTaKpUIOBOi
KHCIIOTHI, @ TAKXKE JOOABUTH!

— B mipobupky Ne 1 mpuMepHO paBHBIH 00BEM IEPEKUCH BOAOPOAA,

— B IpoOupKy Ne 2 HECKONIBKO KPYITHHOK NepeKNUCH OCH30MIIa,

— B mpobupky Ne 3 pactBop nepcynbdara ammonus (1 TpaMM mepcynbdara aMMOHHS PacTBOPSIIOT B 3 MII
BOJIBI),

— B IpoOupKy Ne 4 HECKOJIbKO KPYIMHOK NepeKrcH OeH30MIIa U KalleJIbKy Hoza,

— B poOupKy Ne 5 Huuero He 100aBNIATH (KOHTPOJIBHBIN OIBIT).

Ilar 3. 3akpbITh TPOOHPKU PE3MHOBBHIMHU IPOOKaMH, CHAO)KEHHBIMHU BO3/LyIIHBIMH XOJIOJIbHUKAMH.

Ilar 4. YcraHOBHUTH Ka)<Iyr0 IPOOHPKY B IITATHB U IOMECTHTH B BOASHOW TEPMOCTAT.

Ilar 5. YcranoButh Ha TepMocTate Temmepatypy 80-90 °C.

Hlar 6. Ilocne mocTwXeHWs 3aJaHHON TEMIIEpaTyphl BHUMATENIBHO CIEAWTH 33 XOZOM PEaKIMH B KaXIOH
poOHpKe.

— Cmecp B ipobupke Ne 1 mpu BCTPSXWBAaHUH ITOCTEIICHHO CTAHOBUTCS OTHOPOIHOW W depe3 5-10 MuHYyT
MPEeBPAIIAeTCs B MATKYIO MPO3PAvHYI0 CMOJTY, KOTOpas IPH OXJIaXKACHUN MyTHEET M OCTEIIEHHO TBEPJICET.

— B mpobupke Ne 2 kpynuHKH mepekucu OeH30miIa OBICTPO pPacTBOPSIOTCS, JOBOJIBHO CKOPO XXHIKOCTB
BHE3AITHO (MHOTJa ¢ PE3KUM 3BYKOM) IPEBpAILaeTCsl B TyCTyI0 OeIyto Maccy.

— B npoGupke Ne 3 yepe3 HECKONBKO MUHYT MOSBISIFOTCS O€Jible XJIOMNbs, P AalbHEHIIeM HarpeBaHUM U
BCTPSAXUBAHUHU OHH CIIMIIAIOTCS B KOMOK CMOJIBI, KOTOPBIM TOHET U CTAHOBUTCS MPO3PAUYHBIM.

— B mpobupke Ne 4 kpynuHku mnepexucu OeH30MsIa OBICTPO PACTBOPSIOTCS, HOA OKpallMBaeT CMECh B
KOPUYHEBBIH 1[BET, KOTOPBIN CO BpeMeHeM oOecuBednBaercs. [Ipy nanpHeimemM HarpeBaHUH >KUAKOCTh BHE3AITHO
IpeBpallacTcs B IycTyo OeIylo Maccy.

Iar 7. OTMETUTH B MPOTOKOJIE BPEMSI PEAKLIMH TTOJIMMEPU3ALIMH IS Ka)KI0T0 HHUIINATOPA.

Q)OPMCI 3anucu pe3yibmamaoes npomoKoia IKCnepumenma

Beixo

Ne 3arpyska Tem B Ckopoctb
1 moJIMMepa o
OIIbI- neparypa, pemsi, nojumepusanuu, % /
WHHI] o
Ta C MHH. MUH
OHOMEp HaTop

Kpumepuu oyenxu nabopamopHuix pabom 6 cemecmpe

Kpumepuii oyenku bann
(3a évinonnenue 00HOI 1aOOPAMOPHOLL padomul) ou/ou-
3a0u/3a0u

JlabopaTopHast paboTa OTIIMYAETCS MOCIICAOBATEIILHOCTIO, PABHIBHOCTBIO MOTYYEHHBIX
Ppe3yJIbTaToB, BEIBOJOB. [Ip1 0TBETE Ha BOMPOCHI CTYJICHT IEMOHCTPHUPYET XOPOIIYIO CTETICHb 10/10/12
BJIAJICHUS TIPECTaBICHHBIM MaTepraioM. OTBeThl (OPMYIUPYIOTCS apryMEHTHPOBAHHO.
OtcyTCTBUE OIMOOYHBIX OTBETOB.

JlaGopatopHasi paboTa OTIIMYAeTCsl MOCIEeOBATEILHOCTHIO, TIPABUIIBHOCTBIO MOTYYeHHBIX
pe3yabpTaToB, BEIBOJOB. [IpH 0TBETE Ha BOMIPOCHI CTYICHT TAeT JOCTATOYHO MTOJTHBIN OTBET, C 8/8/10
HapyIIeHHEeM MOCIIEIOBATeIbHOCTH H3JI0KEHHA. ECTh HEOONBIIONW MPOLEHT OIMIMOOYHBIX
OTBETOB.

JlaboparopHast paboTa BBITIOJHEHA C TPYOBIMH ONMMMOKAMH, TIOJYYEHHBIC pPE3yJIbTAThI
3HAUUTENIFHO OTJIMYAIOTCS OT WCTHHHBIX. Y CTYICHTa OTCYTCTBYET YETKHH OTBET Ha 6/6/8
TIOCTABJICHHBIC BOIPOCHIL

JlaboparopHas paboTa He BBEITIOJHEHA. 0




MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmexHON02UYECKUU
Kageopa  HXC

Hamnpagsnenne moarorosku/crnenuanbHocTh:_18.03.01 —Xumudeckas TEXHOIOTHS
(K00 U HaumeHo8aHue)

HpO(l)I/IJ'IB/ CIienuain3anusi: «XuMHUeckas TEXHOJIOTHS OPraHUuYCCKHX BCIICCTBY,
(Haumenosanue)

Cemectp__ 5.6 (ouHas), 6,7 (04HO-3204HAas)

KommnuiekT 3aianuii K KOJUIOKBUYMaM

no mucrumuinge b1.B.J1B.03.02 PagukanbHO-IIENHBIE IPOIIECCH 1 HHUIIMATOPDEI
(HaumeHo8aHUe OUCYUNTIUHDL)

KosnoxkBuym Ne 1 Tembr Ne 1-3.

1. AKTHMBHBIE YaCTHIIB B OPTAaHHYECKOM CHUHTE3E;

2. OCHOBBI TEOPUH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COCANHECHUI.

3. IlpaBmia oTOOpa JI€MEHTAPHBIX CTaIUi NPH BBIIBIKCHUH THIIOTE3 O MEXAHU3ME PeaKIni
4. Teopus peakuuii B ra30Boit daze

5. Teopus peakuuii B KOHACHCUPOBAHHBIX Cpelax

6. Turs! peaknuii CBOOOIHBIX PAIUKAIOB

KosnoxkBuym Ne 2 Tembr Ne 4-5.

1. Peakuuu pagukaioB: peKoMOHHAIMS (COYeTaHKe), IUCIPOIIOPIIMOHUPOBAHUE, B-pacna, 3aMelleHre, MPUCOCTU-
HEHHE.

2. PapukanbHbBIC U MOH-paIKaIbHEIC peakuu. LemHple pauKaIbHbIC PEaKIIHN

3. Tunmmuable HHUIHATOPHI. OCHOBHBIC HHUIIMATOPHI: OPTAaHWMIECKHE H HEOPTAHWIECKHE TIEPOKCHIBI, a30COCTNHEHUS,
HUTPO3aaHWINIBI, TPHA3CHBI, YIEMETOOPTAHIMYECKUE COCTMHEHUS (B T.4. KAPOOHIIIBI METAJIIOB), TUOCH3HITBL.

4. I'enepupoBaHHUEe paJUKAJIOB IyTeM (OTOIHM3a, TEPMOJIH3a, PATHONIN3a, PAa3PEIBOM JIAOWIIBHEIX CBSI3CH, IpeIBapH-
TEJNEHO BBEJICHHBIX B MaKPOMOJICKYIIBI TIOJIIMEPOB, ITyTEM MIepeHOca SJICKTPOHA OT MeTala.

MakcuMabHOE KOJUYEeCTBO OaIOB 3a BBHINOJIHEHHUE KOJUIOKBUYMa B 5 cemecTpe (Uil OYHOMH
¢dopMbI 00yueHHs) U B 6 cemecTpe (A1 09HO-3209HOH (HhOpMBI 00yueHwMsI) cTyAeHT nonydaeT 20 6aios,
MHUHHMAJIBHOE KOJTM4ecTBO Oamios — 15 .

Kpumepuit oyenxu bann
OTuer omIMUYaeTcs MOCIENOBATEIbHOCTBIO, NPABMIBHOCTBIO IOJYYEHHBIX PE3yJIbTaTOB, BBIBOOB. 20
OTcyTCTBHE OIMMOOYHBIX OTBETOB.
OTyer OTIMYAeTCsl TOCIEN0BATENLHOCTHIO, TPABIIIBHOCTRIO TOMYYEHHBIX PE3yJIbTaTOB, BHIBOAOB. ECTh 18
HeOOJIBIIION MPOICHT OIUO0YHBIX OTBETOB.
OTueT BBIMOJHEH ¢ TPYObIMH OITMOKAMH, TIOITYYEHHBIE PE3YJIbTATHI 3HAYNTEIHHO OTINYAOTCS OT UCTHHHBIX. 15

KosnoxkBuym Ne 3 Tembl Ne 6-7.

1. PeaKL[I/II/I MNPpUCOCANHCHUS, 3aMCIICHUA, SJIMMUHUPOBAHUS U NIEPETPYIIIMPOBKH.

2. PeaKL[PIOHHaH CIIOCOOHOCTH U CEJIEKTHUBHOCTH B PpaAuKaJIbHBIX PEAKIUAX

3. PapuxanbHO-1IenHBIE TpoLiecchl. UHrMOMTOPBI, HHUIMATOPHI U IIPOMOTOPHI LEMHBIX peakuui. LlenmHoi MexaHn3m
" €ro Craguu.

4. Kunetnueckue 3aKOHOMEPHOCTHU HEPA3BECTBJICHHBIX HECITHBIX peaKHI/Iﬁ.

5. Pa3BeTBIICHHBIC TIETTHBIC PEAKIIHU.

6. Peakiuu ¢ BBIPOKICHHBIM Pa3BETBICHUEM

KosnoxkBuym Ne 3 Tembr Ne 8-10.

1. HayuHble OCHOBBI PaJMKAIBLHO-IIEIHBIX MPOIECCOB XJIOPUPOBAHUs MapadUHOB, OJNC(PUHOB M APOMATHUECKUX
coenuHeHUH. MeXaHH3M 1 KHHETHKA PeaKLuil XJIOPHPOBAHUS, COCTAB MPOIYKTOB U CEIICKTUBHOCTD IPOLIecca.

2. TexHOI0rHU KUAAKO(DA3HOTO U ra30(ha3sHOro XJIOPHPOBAHUS.



3. XuMHust 1 TEOPETHICCKOE OCHOBBI MPOLIECCOB OKHUCICHUsI. MeXaHU3M, KHHETHKa, KaTalu3, CEJICKTHBHOCTh MPOLEC-
COB OKHCIICHHSI.

4. OkHuCIeHHE YIIECBOAOPOAOB B THAPONEpOKCcHabl. OCHOBHBIC HAMpaBlICHHS OKHCIUTENBHON mepepaboTKu
napaguHOB.

5. OcobenHocTH Ta30(pa3HOr0 OKUCIEHUS HU3MINX NapaduHOB.

6. MeToapl MHUIUUPOBAHHS PaJHKAIBHON IoIMMepH3alui. MHIIHATOPEl 1 CKOPOCTh MHUIMUpOoBaHuA. Ctaauu u
KUHETHKa nporiecca. CpaBHEHHE LIENHBIX PEaKUi HU3KOMOJICKYIIAPHBIX BELIECTB U paJlUKaIbHON MOIMMEPU3aLUH.

MaxkcuManbHOE KOJIMYECTBO OajuIOB 3a BBHINOJNHEHHE KOJJIOKBUYMa B 6 cemecTpe (Asl o4HOM
¢dopmbl 00ydeHus) u B 7 cemectpe (A7 OYHO-3a04HON (PopMBl 00yUueHHs) CTYACHT noiy4daeT 15 6amios,
MHHUMAaJIBHOE KOJINYECTBO 0auioB — 9 .

Kpumepuii ouenku bann
OtdeT oTIIMYaeTCst MOCIe0BATEFHOCTRIO, MPABIIIBHOCTEIO TIOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB. OTCYTCTBHE 15
OIMOOYHBIX OTBETOB.
Otder oTIMYaeTCss MOCICIOBATEIBHOCTHIO, TPAaBHIBHOCTHIO TOTYyYCHHBIX pE3YyJIbTaTOB, BBIBOIOB. EcCTb 12
HEOOJIBIIION MPOIICHT OMIMOOYHBIX OTBETOB.
OTYeT BBIMOJIHEH C TPYOBIMHU ONIMOKAMHU, TIOJYYCHHBIC PE3YJIbTaThl 3HAUUTEIILHO OTIIMYAFOTCS OT HCTHHHBIX. 9

CTy,I[CHT JOOJI2KCH BBINIOJHUTE BCC KOJIJIOKBUYMBEI.



MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKUl XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((prinan)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEI0BATEILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Daxynomem MmexHON02UYECKUU
Kageopa  HXC

Hanpagsnenne moaroroBku/cnenuanbHocTh:_18.03.01 —Xumudeckas TEXHOIOTHS
(K00 U HaumeHo8aHue)

HpO(i)I/IJ'IB/ CriCyaJInu3anus: «XUMHYECKAs TEXHOJOTHS OPraHUYECKUX BEIIECTBY,

(Haumenosanue)
Cemectp__ 7.8 (3a0uHast)

KomnuiekT 3aianuii 1J11 KOHTPOJIbHBIX padoT

no mucrumuinge b1.B.J1B.03.02 PagukanbHO-IIENHBIE IPOIIECCH 1 HHUIIMATOPDEI
(HaumeHo8aHUe OUCYUNTIUHDL)

Kontpoasnas padora Nel mo remam Ne 1-5

Bapnant 1
1. Xumuyeckue peakiuu. Knaccudukaiius XuMmuaeckux peakiuit. CKopocTs peakiuu. J[BrKyIas cuiia mpoiiecca.
2. TpeOoBanus, IpeabsBIsIEMbIe K KaTaau3aropaM. OCHOBHBIE TIOTPEOUTEILCKUE XapaKTEPUCTUKHU KaTaIU3aTOPOB.
3. Karanu3 B razonedrenepepaboTke.

Bapuant 2
1. IIpocTeie u cnoxHble peakuun. PaBHoBecue B cucteme. OOpaTUMbIe U HE 0OpaTHMBbIE PEAKIMU B XUMHUYECKOM
KHHETHKE.
2. Tune! karanuzatopoB. CrienuanbHble TPeOOBaHMUS, PEABSIBIIEMbIE K IIPOMBIIIIICHHBIM KaTaIn3aTOPaM.
3. CrocoOb!I MPUrOTOBIICHNUS TBEP/IBIX KaTAIN3aTOPOB 1 aJCOPOEHTOB. 30J1b-T€Ib METOI.

Bapuant 3
1. ITonaTue 0 MEXaHU3ME XUMUYECKOHN pPEeaKIMy U TUMHUTHPYIOLIEH CTaIlH PO IIECCOB.
2. Tlonartue 00 WHTEHCHBHOCTH pPabOThHl Karanuzaropa. (DakTopbl, BIHUSIOIIME HA WHTEHCHBHOCTb PabOTHI
KaTaJn3aTopa.
3. IIpou3BOACTBO 1IEOJUTATIOMOCHIMKATHBIX KaTAJM3aTOPOB KPeKHHTa. THIbI MPOMBIIUICHHBIX KaTalH3aTOPOB
KpPEeKHHTA.

Bapuanr 4
1. Cxopoctp xummueckoil peakmmu. Konctanta ckopoctu. I[lopsimox peakmuum. MoJEKyIspHOCTb. MeTobI
OTIpeZIeTIeHUsI OPSIIKa PEaKIUH.
2. T'eteporeHHble KaTaJUTHYECKHE CHUCTEMbI. BiMsHNE KOHIEHTpPAllMM MCXOAHBIX KOMIIOHEHTOB. BrmsHue
KOHIIEHTPAINHX TPOAYKTOB PEAKLIUH U ITpUMECEH.
3. IlpouW3BOACTBO ILEOIUTATIOMOCHIIMKATHBIX KaTaJdM3aTOPOB KPEKHHTa. TEeXHOJIOTHS CHHTE3a LIAPUKOBOTO
[EOJUTATIIOMOCHIMKATHOTO KaTaan3aTopa.

Bapuanr 5
1. BimsHHE TeMIepaTypsl Ha CKOPOCTh peaKmuu. JHeprus akTtuBamuu. CIocoOBl OmpeneNieHHs IapaMeTpoB
ypaBHeHHSI AppeHnyca: rpaQUuecKuii 1 aHATUTHIECKHMA.
2. ®aKTopBI, BIMSAIOUINE Ha CEIEKTUBHOCTH paOOTHI KaTajan3aropa. TeKCTYpHbIe XapaKTePUCTHKU KaTain3aTopa.
3. IIpoM3BOCTBO IEOJINTATIOMOCHIMKATHBIX KaTAIU3aTOPOB KPeKUHTa. TEeXHOJIOr s CHHTE3a MUKPOC(HEPUIECKOTO
LEOJIUTATIOMOCUINKATHOTO KaTaau3aTopa.

Bapuanr 6
1. Karanus n katanu3aTopsl. THITEI KaTaTUTHYECKUX PEAKIHH.
2. BausHue N103MPOBKM KaTalu3aTopa Ha CEJIEKTUBHOCTh OOpa3oBaHMsS LEJIEBOIO MPOJIYKTAa IPU TOMOTEHHOM
Katanuse. MeToabl yCTaHOBIEHUS CTPYKTYpPBbI KaTann3aropa. MeTo sl U3BJI€UEHUS TOMOT€HHBIX KaTalIu3aTOPOB.
3.TexHomorusi KaTaJu3aTOpoB THUAPOOYUCTKH HE(PTAHbIX (pakuuii. OCOOEHHOCTH CHHTE3a KaTajIu3aToOpOB
THUIPOOYHCTKH.

Bapuant 7
1. BamsHue Ha peakuud TEMIEpPaTypbl, KOHIEHTPALMM PEarcHTOB, KaTaau3aTopa M JaBleHus. MexaHusm
KaTaJIUTHYECKOTO yCKOPEHMS TpoIiecca.
2.TexHONOTUsI MPON3BOACTBA TOMOTCHHBIX KaTaTUTHYECKHX CHCTeM. KaTam3aTop CepHOKUCIOTHOTO aJIKHINPOBAHUS
n3onapauHOB oneuHAMHU. XapPaKTEPHUCTHKA, COCTaB, CTAOMIBHOCTh IIPU XPAaHEHHH. TEXHOJIOTHYECKas cXeMma
YCTaHOBKH MOJUMEPU3ALIH C BEPTHKAIbHBIMU U TOPU30HTAIBHBIMH PEAKTOPAMHU.
3. TexHoJIOT sl KaTAIM3aTOPOB TMIPOOUYHUCTKH HEPTAHBIX (Ppakunii. CHHTE3 aTIOMOKOOAIBTOBOTO KaTaln3aTopa.



Bapuanr 8
1. ToMOreHHBIH ¥ reTeporeHHbII KaTalus.
2. ®ochopHO-KUCIOTHBIH KaTanu3aTop onuroMepusanuu OytuneHoB. CoctaB pocdopubix kucioT. [Tupodochopras
KucioTta. TexHonorndeckas cxema YCTAaHOBKH OJIMTOMepu3aluu OyTaH-OyTHIIEHOBOW (pakuuu B HPUCYTCTBUU
(ochopHOIT KHCITOTHI Ha KU3ETBrype.
3. TexHOJIOTHS KaTaIW3aTOPOB THAPOOYUCTKH HePTIHBIX ¢paknuid. [IpoW3BOACTBO  aIFOMOMOJIHOIEHOBOTO
KaTaJxm3aTopa.

Bapuant 9
1. Asptokaramu3. IIlpumep aBTOKATAIUTHYECKOW pEAKIUH. XapaKTEePHbIH BHUJ KHHETHYCCKOH KpPUBOI
ABTOKATAINTHIECKON PEaKINH.
2. TexHomornveckas cxema TONYyYEHHUs KaTATUTHYECKOTO KOMIUIEKCa IS IPOHM3BOJCTBA M30MPEHOBOrO KaydyKa
CKMU-3. OntuMaibHbIH COCTaB KaTalu3aTopa, MpuMecH. [ OMOreHHbIE KaTaln3aTopbl, HCIOIb3yEeMbIe B TEXHOJIOTHAX
OAO "HwmxHekamckHepTEXUM".
3. TexHonorus KaTajau3aTOPOB THUIPOOYHCTKH HEPTAHbIX ¢pakuuii. [Ipon3BoACTBO aqrOMOKOOANBT —
MOJIUOICHOBOTO KaTalnu3aTopa.

BapnanT 10
1. KucnoTHo-ocHOBHOM KaTanu3. THUIIBI KHCIOTHO-OCHOBHOTO KaTanu3a. KnHeTHka peaknuil KHCIOTHO-OCHOBHOTO
KaTaJm3a.
2. OcCHOBHBIE METOABI TIPUTOTOBIICHHS KaTalu3aTOpoB. [lolydeHWe OCHOBHOTO KOMIIOHEHTa KaTaln3aTopa
OCaXIIeHHEM THAPOKCHIOB. JIOCTOMHCTBA M HEAOCTATKH METO/IA.
3. TexHomorus KaTamU3aTOPOB THUAPOOYHCTKH HEMTAHBIX Gpaknuid. I[IpoW3BOACTBO aTIOMOHUKENIh —
MOJHOICHOBOTO KaTalnu3aTopa.

Bapuant 11
1. Karanuszaropsl peakuuii crienudpuIeckoro KUCIOTHOTO, OOLIEro KUCIOTHOTO M AJIEKTPOPHUILHOTO KaTalu3a.
2. OOmasi TeXHOJIOTHYECKash CXeMa IOJIyYCHHUsS] OCaKACHHBIX KaTaIM3aTOPOB IPH CyXOM W BJI&KHOM CHOCO0ax
(dhopmoBanusi.
3. TexHosorusi KaTaJu3aToOpOB T'HMIPOOUYHUCTKH HeTSIHbIX (pakumid. [Ipon3BoACTBO Katann3aTopa Ajsi OYUCTKU
KEPOCHHOBBIX (Dpakiiii U TU3EIBHOTO TOIIHBA.

BapuanTt 12
1. KaTanmzaTopsl peakiuii cenupuaecKoro 0CHOBHOTO, 00IIEr0 OCHOBHOTO M HYyKJI€O(UIHFHOTO KaTaau3a.
2. Co3gaHue onpeIeNICHHON MTOPUCTOH CTPYKTYPHI KAaTaJIH3aTOPOB.
3. IIpou3BOCTBO KAaTAIM3aTOPOB THAPHUPOBAHUS U ACTUAPUPOBAHUS. [IpOM3BOICTBO MAIIAUCBOTO KaTaIM3aTopa
Ha HOCHUTEIE.

Bapuant 13
1. Conesie 3¢ dexThl B kKatanuse. [IepBUuHbIil 1 BTOPHUYHBIH COJIeBOM 3 (DEKTHL.
2. [Tpou3BOJCTBO OCAXKEHHBIX KaTaau3aropoB. [lonydeHne cuimukaress - HIOPUCTOrO KpEMHE3eMa-HOCHUTES
Karanuzaropa. [lapameTpsl HOPUCTOH CTPYKTYPBI CHUIIMKATEIs.
3. IIpou3BOACTBO KaTaIM3aTOPOB FHMAPUPOBAHUS M AETHApHpoBaHus. [IpousBoacTBo 60p — alOMONANIAANEBOTO
KaTaJIu3aTopa.

BapuanTt 14
1. depmenTaTuBHBINA KaTtanu3. OnpenencHue u oOliee MOHATHE. THIbl B3auMoneicTBus (epMeHTOB. [loHATHE O
KoepMeHre.
2. Metonb! mony4yeHus criukaress. [lodydeHne KyCKOBOTO U IPaHyJIUPOBAHHOTO CHITMKATEIIS.
3. Karanuzarop ruapupoBanus ojehUHOB.

Bapuanr 15
1. Kunetnka hepMEHTaTUBHON PEaKIH C OMHIM CyOCTpaToM. 3aBHCHMOCTh CKOPOCTH (hepMEHTATHBHOM pEaKIiy
OT KOHIIEHTpanuu cyocTpara.
2. Tlony4eHue KaTanu3aTopoB HAHECEHHEM aKTUBHOTO KOMIOHEHTa Ha HOCHTENb. OCHOBHBIE Tallbl HPUTOTOBJICHHUSI.
Tuner katannzaTopoB. CopOLMOHHBIE HAHECEHHBIE KaTaIM3aTOPEL.
3. Katanuzarop rupupoBaHus ajabAerH/I0B U CIOKHBIX A(HUPOB.

Tpebosanus kK 0hopMmaAeHUIO KOHMPOTLHOU PAdOmbL
1. KonTpoinbHas padota ohopMisieTcst B OTIENBHOM TeTpaIu.
2. Ipu odopmiteHnn paObOTHI CHaYaNa UICT 3aMUCh 3aJaHUs, 3aTEM €T0 PEIlICHHE.
3. KoHntponbHas paboTa COCTOUT U3 TpeX 3adaHui. 3aaanus TpEOYIOT OTBETa Ha TEOPETHUECKIE BOIIPOCHI,
B KOTOPBIX HEOOXOIMMO JIaTh MTOJHBIN, Pa3BEpHYTHIH OTBET Ha MOCTABIICHHBIH BOIPOC.
4. B xoHIe paboThl HEOOXOAMMO YKa3aTh CITUCOK UCIIOIB30BAaHHOM JINTEPATYPHI.
5. CTyAeHT NONMUCHIBACT KOHTPOJIEHYHO pPa0OTy W MPEAOCTAaBISCT €€ B JAcKaHaT (pakyibTeTa Ha
pelleH3UPOBaHNE.



6. Ecniu koHTponbHas paboTa He 3a4TeHa PEIEH3EHTOM, TO OIMIMOOYHO BHITIOJTHEHHBIE 33IaHUS PEIIAIOTCS
TOBTOPHO B TOM )K€ TETpaiu.

7. CTyeHT JOJDKEH BBINONHATH KOHTPOJBHYIO pa0dOTy CBOErO BapuaHTa, B IMPOTHBHOM Cily4ae pabora
PELIEH3EHTOM HE 3aCUUTHIBACTCS.

Kpurepuii onenkn baja
JleMOHCTpUpYeT MOJHOEe MOHUMAaHUE NOCTAaBICHHOH 3a1a4n. JlaeT Torudeckn 000CHOBAHHBIH, OHBIH 1 50
TIPaBIJIGHBIN OTBET HAa MOCTaBJICHHBIM BOIpoc. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlaeT ToCTaTOYHO MOJHBIN OTBET, C HAPYIICHHEM ITOCIICIOBATEIFHOCTH M3JI0)KEHHSL. 40
JlaeT HeMoJTHBIH OTBET Ha BOMIPOC. 30
Her otBera. 0

MakcuManbHOE KOJMYECTBO 0aJIOB 32 BRIMTOJHEHNHE KOHTPOJIBHOM paboThl CTYACHT moay4aetr 50,
MHHUMAaJIbHOE KonuecTBo 0annoB — 30 .

Kontpoabnas padora Ne2 mo temam Ne 6-10

Bapuant 1
1. CnocoObl ompeneneHUs] KHHETHYECKHX  IapaMeTpoB  (EPMEHTAaTHMBHBIX  peakuuid. MHrnbuposaHue
(hepMEHTATUBHBIX peakiuid. Tumbl 00paTuMOro HHruONpPoOBaHUs (HEPMEHTATHBHOHN PEaKIHN.
2. «[IpomuTHBIC» HAHECCHHBIC KaTalU3aTOpPbl. AKTUBHbIE KOMIIOHEHTH. CIIOCOOBI HaHECEHUs] AKTUBHOTO
KOMIIOHEHTa U3 pactBopa. O0paboTKa HOCUTEI M30BITKOM pacTBopa. PacmpeseneHrue akTUBHOTO KOMIIOHEHTA IO
rpaHy’e Katanu3aTopa. IlomydeHne kaTaau3aTopoB Ha HOCUTEISIX METOAOM MTPOIHUTKH.
3. Ilpon3Bo/CTBO KaTajau3aTopa qeruaprupoBanus H-Oyrana. OCHOBBHI Ipoliecca JeruApUPOBaHHUSI.

Bapuanr 2
1. OnpeneneHne KOHCTAaHTBl ~ MHTMOMPOBAHMS NPH KOHKYPEHTHOM THIIC WHTHOMpPOBaHMA. XapaKTEpHBIA BH[
3aBHCHUMOCTH TIpH IpaduuecKoii 00paboTke pe3yIbTaTOB IKCIIEPUMEHTA.
2. lleomuTel W TPOMBIIMIIEHHBIE CHOCOOBI WX monydeHus. Kiaccupukamms 1neonnToB. THIIBI IEOTUTOB.
[IpumeneHne neonuToB. ' MaAPOTEpMAaBHBIA CHHTE3 [IEOJIMTOB HU3KOTO MOIYJIS.
3. Katanuzarop nermapupoBanus sTriben3ona. Karannzarop nerunpupoBanus oiae(uHOB.

BapuanTt 3
1. OmpeneneHue KOHCTaHTHI WHTMOMPOBAHMS NPH HEKOHKYPEHTHOM MHTHOMPOBAHMH. XapaKTEepHBIH BHJI
3aBHCUMOCTH TpH rpadudeckoit 00padboTke pe3ybTaTOB SKCIIEPUMEHTA.
2. TIpou3BOJACTBO aKTUBHOrO OKcuaa amoMuHus. OCHOBHbIE cHOCOOBI mojyueHusi. Da30Bbie NpeBpaleHHs
ruapokcunos amomunusd. [Iponecc baiiepa. KucnotHoe nepeocaxxaenue. Lllernounoe ocaxaeHue.
3. I1pon3BO/CTBO KaTaaM3aTOPOB AJIsl CHHTE3-ra3a. [Ipon3BOICTBO AIFOMOHHUKENIEBOTO KaTalIn3aTopa.

Bapuanrt 4
1. OmpeneneHue KOHCTAHTHI WHTMOMPOBAaHUS NpH OECKOHKYPEHTHOM WHTHOMPOBAaHWH. XapakTepHBIN BUA
3aBHCHUMOCTH TIpH rpaduieckoil o0paboTke pe3ybTaToB 3KCIEPUMEHTA.
2. Meto npUroTOBIICHNS KaTaJM3aTOPOB, OCHOBAaHHBIC HA MEXaHUYECKOM CMEIIEHUH KOMIIOHEHTOB. JlocTOMHCTBA
MeTo10B. O0mIast TEXHOJIOTHYECKas! IENOYKa NOTydeHHs KaTann3aTopoB. CocoObI MOy YeHHS.
3. TIpon3BOJICTBO KaTalM3aTOPOB Ul CHHTE3-Ta3a. [Ipon3BOJICTBO IMHK-XPOMOBOIO KaTaln3aTopa JUIs CHHTE3a
MeTaHoIA.

Bapuant 5
1. F'ereporennsit katanu3. OOIIHE MOIOKESHUS.
2. Cyxoii 1 MOKpBIH CIIOCOOBI CMEIIEHHUS] B MPOLIECCE NMPUIOTOBICHHs KaTaliu3atopoB. [Ipor3BOACTBO CMECEBOroO
KaTaim3aTopa JeruapupoBanus napapuaos Mmapku UM-2201. [IpuHiunuansHas TEXHOJIOTHYECKAs CXeMa.
3. Karanuzarops! okucieHus. [Ipon3BoCTBO cepeOpsiHOIO KaTaau3aTopa.

Bapuanr 6
1. Karanuzaropsl B NPOMBIIUICHHBIX Iponeccax. | eTeporeHHble W TOMOTCHHBIE KAaTAINTHYECKHE IIPOLECCHI.
Baxueilimue katanutuueckue peakuuu TOOHC.
2. IIpon3BO/ICTBO CMECEBOTO KaTalM3aTopa JETHAPHUPOBAHUS OJE(PHHOB U AJIKUJIAPOMATHYECKUX YIIIEBOIAOPOJIOB.
MeTton npou3BOJACTBA.
3. Katanuzarop okuciieHus MeTaHoJa B (pOpMaibIerul.

Bapuanr 7
1. OcHOBHBIE OTpACIH IPOMBIIIICHHOCTH, B KOTOPHIX PEaTH30BAHbI TETEPOTreHHO -KaTATUTHYECKIE POIIECCHI.
2. IlmaBneHble KaTaJUTHYECKHE CHCTEMBI. THIBI IUIABICHBIX KATaJIUTHYECKHX CHCTEM. TEeXHOJOTHS
MPUTOTOBIICHNUS IUIABJICHBIX KaTaln3aTopoB. [IpOM3BOACTBO OKCHIHOTO IIIABICHOTO BaHAJHEBOTO KaTalW3aTopa.
ITpon3BOACTBO KENE3HOTO KaTaIn3aTOpPa CHHTE3a aMMHAKa.
3. Karanuszatopsl pudopMHIHTa yIrieBogopoIoB. TexHOIOrus MPUroTOBICHUS KaTalu3aTopa pupOpMHUHTa.

Bapnant 8
1. TpeGoBanus, npeabsBisieMble K KatanuzatopaM. OCHOBHBIE NMOTPEOUTEIECKUEXAPAKTEPUCTUKH KaTaIM3aTOPOB.
[ToHsiTHE aKTUBHOCTH KaTaJIN3aTOPOB.



2. [InaBneHble MacCHBHBIE METAIUINYECKHE KaTauu3aTopsl. [lnaTnHOBEIN ceTyatThiii Katann3atop. CoctaBel HanOoee
pacnpocTpaHEeHHbBIX KaTaln3aTOPHBIX CETOK.
3. be3BoiopoaHbIi puOPMHUHT OEH3UHOB.
Bapnant 9
1. IIpoueccsl, MpoTeKaroIKue Ha TBEpAbIX KaTann3zaropax. OONacTH MPOTEeKaHHs TeTEPOreHHbIX KaTaJIUTHUECKHX
MPOLIECCOB.
2. Ckenernsle Katanusaropsl. CocTaB Katanu3aTopoB. IIpoussoacteo kaTaauzatopa Ni-Penes.
3. Oxpana TpyZa 1 TeXHUKA 0€30MacHOCTH pabOTHl Ha KaTaIH3aTOPHBIX (GadpuKax.
Bapuaur 10
1. Cragnu B3auMOEHCTBHS Ta3000pa3HbIX PEareHTOB Ha MMOBEPXHOCTH TBEPBIX KaTaJIN3aTOPOB. TeXHOIOTHIECKas
XapaKTEePHUCTHKA TBEPABIX KaTanu3aTopoB. IloHsTHE 00 aKTUBATOpPE U HOCHUTEIIE.
2. OtpaBneHue Karanu3aTopoB. /le3akTUBaLus B pe3yibTaTe OJIOKMPOBKM M CIieKaHHs. PereHeparysi KOHTaKTHBIX
Mmacc.
3. O6opynoBaHue ISl KaTaau3aTOPHBIX POU3BOACTB. AINIAPATHI VISl CTYILEHHUS U pa3/ieNieHus! CyCIeH3HUH.
Bapuanr 11
1. daxTOpBI, ONpENENAIOINE AKTUBHOCTh IPOMBIIICHHBIX KaTaJIU3aTOPOB.
2. Karanu3zaTopsl Ha OCHOBE ITPUPOIHBIX TJIHH, [IEOJUTOB, HOHOOOMEHHBIX CMOJI.
3. O6opynoBaHKe IS KATaIM3aTOPHBIX TPOU3BOACTB. OOOpyI0BaHKE VIS CYIIKH ¥ TEPMOOOPAOOTKH.
Bapuanur 12
. Bnustane xoHnenTpannu npumeceil. CriocoObl yCTaHOBICHHS HHTHONPYIOIIETO BIMSIHUS IPUMECEH.
. IIpupoaHbIe KaTaau3aTOPh! M MX AKTHBALIHSL.
3. O6opynoBaHKEe IS KATaIM3aTOPHBIX TPOU3BOACTB. MAaIIMHBI ATl IPOBEACHHS MEXaHHIECKUX ITPOIIECCOB.
Bapmnanr 13
. CenekTHBHOCTP KaTaiauzatopa. PakTopsl, BIUSIONINE HA aKTUBHOCTh M U30MPATEILHOCT KaTall3aTopa.
. OGopynoBaHue JUIsl KATAJIM3aTOPHBIX TPOU3BOACTB. PeakTophl st KUAKO(PA3HBIX IPOIECCOB.
3. Metozp! ucclienoBaHKs KaTanu3aTopoB. ccenoBanue CTpyKTyphl.
Bapuant 14
. Katanutuueckue nporeccel, peanuzoBanHsie B Tatapctade U, B ToM yucie, Ha OAO "HKHX".
. Merons! ccnenoBanms KaTaau3atopos. OnpeneneHne akTuBHOCTH.  OnpesiesieHne MEXaHHUeCKOH IPOYHOCTH.
3. Karanus opraHoMeTalIoCHIOKCaHaMH M MX TTPOU3BOJICTBO.
Bapuanr 15
. Kpynneiimme xarannzatopHsle mpon3BoacTBa B Poccnu.
. UccnenoBanue CTPYKTypBl T€TEPOTCHHBIX KaTaJIU3aTOPOB.
3. OpraHoxJIOpCcHIIaHbI U X IPIMEHEHHE B KaTaJH3e.

N -

N -

N -

N -

Tpebosanus k opopmieruro KOHmMpoabLHOU pabomol
1. KonTponbsHast pabota opopmIIsieTcs: B OTASIBHON TeTpaIu.
2. IIpu oopmiennn paboThl CHaUasIa UIET 3aMUCh 3a/IaHUs, 3aTEM €T0 PEIICHNUE.
3. KonrponbHas paboTa COCTOHT M3 TPEX 3aaHui. 3aJaHus TpeOyIOT OTBETa Ha TEOPETUYECKHE BOIPOCHI,
B KOTOPBIX HEOOXOANMO JIaTh TTOJIHBIH, pa3BEepHYTHIH OTBET Ha IIOCTaBJICHHBIN BOIIPOC.
4. B xon1e paboTbl HEOOXOIUMO YKa3aTh CIIMCOK UCITIOJIL30BAHHON JINTEPATYPHI.
5. CTyneHT NOINMCHIBAET KOHTPOJBHYIO DPAabOTy W MpPEIOCTaBIseT ee B JAeKaHaT (akyJIbTeTa Ha
pELEH3UPOBAHUE.
6. Eciin koHTpOsIbHAs paboTa He 3a4TeHa PEIEH3eHTOM, TO OITMOOYHO BBHIOIHEHHBIC 3a/IaHNS PEIIA0TCs
IIOBTOPHO B TOW € TETPAIH.
7. CTYAEHT JIOJDKEH BBINOJHATH KOHTPOJIBHYIO pabdoOTy CBOErO BapuaHTa, B MPOTUBHOM ciydae padora
PELICH3EHTOM HE 3aCUUTHIBACTCS.

Kpurepuii oneHkn baua
JleMOHCTpHUpYeT TOJHOE TIOHMMaHWE TTOCTABIICHHOW 3amauu. Jlaer Jiormdeckn OOOCHOBAHHBIN, TIOJNHBIA U 24
MPaBWJIGHBIN OTBET Ha MOCTaBJICHHBIM Bonpoc. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
Jlaet 1ocTaToyHO NOJIHBIN OTBET, C HAPYILIEHUEM NOCIIEI0BATEIbHOCTH M3JI0KEHUSL. 18
JlaeT HemoJHbIN OTBET Ha BONPOC. 12
Her otBera. 0

MakcuManbHOE KOJMYECTBO OAJIJIOB 3a BBHIIOJHEHHE KOHTPOJILHOU PabOTHI CTYACHT monyvaer 24,
MHUHUMAaJIbLHOE KOJINYeCTBO O0auioB — 12 .



