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Ilepeuens Komnemenyuii u UHOUKAMOPOB OOCMUINCEHUA KOMNEMEHYUTL C YKAZAHUEM IMAN08 POPMUPOSAHUA 8 NPOUecCe 0CEOCHUS
OUCUUNIUHBL
Komnerennus (npopuiabr XTOB):

[1K-5 CriocobeH K npoBeIeHHIO HayYHO-UCCIEI0BATEIBCKUX PA0OT B 00JIACTH XMMUHU M TEXHOJIOTHH OPTraHUYECKHUX BEIECTB.
HNHaukaTopbl 10CTH/KEHUS] KOMIIETeHINH:

5.1 3HaeT XMMHIO U TEXHOJIOTUIO OPTaHMYECKUX BEIIECTB, HOBEWIINE AOCTHXKEHHS B 3TOM 00JAaCTH HAyKH W TEXHHUKH, HCTOPUIO PA3BUTHS
KOHKPETHOW HAy4YHOW MpPOOJIEMBI; COBPEMEHHBIE METOABI MCCICAOBAHUS M CPEJICTB HMCCICAOBAHUS CBOWCTB M CTPYKTYp OPTaHMYECKHX BEIECTB;
OCHOBHBIE ITOMCKOBBIE CUCTEMBI ISl PA0OTHI C HAYYHO-TEXHUYECKOH HH(OpMAITHEH.

5.2 YMeeT OCYIIECTBIATh MOUCK, OOpabOTKy, aHAIM3 M CHUCTEMATU3ALUMI0 HAayYHO-TEXHHYECKOH HH(pOpMalUU IO TeMEe HCCIIEOBaHUS;
(bopMyIHpOBaThH 1ENU U 33a[a49d MCCIEIOBAHUS; ONPENEIITh O0BEKT U MPEAMET MCCIEeIOBAHMS; TPOBOIUTH 0OOCHOBAHUE aKTyaJbHOCTH BHIOpaHHOU
TEMbl M XapaKTEPUCTHKH COBPEMEHHOTO COCTOSIHMS M3ydaeMod HpoOiembl; 00padaThiBaTh MOMYYEHHBIC PE3yJbTaThl, IUIAHUPOBATH U IPOBOAUTH
XUMHAYECKHE SKCIEPUMEHTHI, aHAIM3UPOBATh M MPEJICTABIISATh UX B BUJEC 3aKOHYCHHBIX HAYYHO-HMCCIIEIOBATEIbCKUX Pa3paboToOK; GOpMyInpoBaTh U
pa3pemarb 3ajadyd, BO3HUKAIOIIME B XO/E BBINOJIHEHHS HAy4YHO-MCCIIEIOBATEIBCKONH pabOThI; BHIOMpATh HEOOXOAMMBIE METOIBI HCCIICIOBAHUS,
UCXOMAA W3 3a7ad KOHKPETHOTO HCCIIEJOBAHMS, COCTABISATh OTYET O HAYYHBIX HMCCICIOBAHUAX; ITOJB30BATHCS (PH3UKO-XUMHUYECKUMH METOJaMH
YCTaHOBIICHHS CTPOSHHS OPTaHMYECKUX BEIIECTB; MOJIb30BAThCS HAOOPOM KOMITBIOTEPHBIX POTpaMM Il 00pabOTKH IMOTyYSHHBIX PE3YJIBTATOB.

5.3 Brmageer OCHOBHBIMH TOHATHUSMH W 3HAaHUAMU B OOJAaCTH XUMHH W TEXHOJOTUM OPTraHMYECKHX BEIIECTB;, COBPEMEHHBIMH
UH(QOPMAIIMOHHBIMU TEXHOJIOTHSIMU IIPU MPOBEJCHUU HAYYHBIX HCCIICTOBAHUM, KOHKPETHBIMUA MPOTPAMMHBIMU MPOIYKTaMH M MH(OPMALOHHBIMA
pecypcamy; HaBBIKAMH TPOBEIEHUS HAyYHBIX HCCIENIOBAHWA M TEXHUYECKUX pa3padOTOK; METOJaMH KOHTPOJS TEXHOJIOTHYECKUX MPOIECCOB U
aHAJTMTUYECKON CTaHAapTH3alMK KauecTBAa OPraHMUECKUX MPOAYKTOB C MCIOJIb30BaHNEM (PU3UKO-XUMHUUECKUX METOJIOB; HAaBBIKAMU CAMOCTOSTENIbHON
paboThl, cnoco0amu MPOBEICHUS HAYYHBIX 00CYXK/IEHUH, HAaBBIKAMHU BBICTYIUICHUH C HAYYHBIMH JTOKJIQIaMH; OLIEHKHU TTOTYYE€HHBIX PE3yIbTaTOB.

Hnouxamoput Imanwl popmuposanus é npoyecce 0c60eHUA OUCUUNTUHBL
- Haumenosanue
oocmudiceHun Jexyuu Ilpaxmuueckue 3anamus, Jabopamopnvie | Kypcosoii npoexm
. OUEHOUHO20 cpedcmea
Komnemenyuu J1a60pamopHblii RPAKMUKYM 3anamus (paboma)
IK-5.1 Temuor 1-7 Temwvr 2-7 Temwr 2-7 He npedycmompenni Jlabopamophvie
pabomut,
I1K-5.2 Temwvr 1-7 Temwvr 2-7 Temwvr 2-7 He npedycmompenwt | npakmuyeckue 3adanusl,
KOHMPOAbHAs paboma,
I1K-5.3 Temwvr 1-7 Temwvr 2-7 Temwvr 2-7 He npeoycmompenul mecm,
9K3aMeH




Komnerenuusi (mpopuiap XTIIIDYM):

[TK-5 CriocobeH k mpoBeIeHHIO HayYHO-UCCIIEI0BATEIBCKUX PA0OT B 00JIACTH HE(PTEXUMHUECKOTO CHHTE3A.
NHaukaTopbl 10CTH/KEHUS] KOMIIeTeHINH:

5.1 3HaeT XMMHUIO ¥ TEXHOJIOTHIO MepepaboTKH He(TH U ra3a, HOBEHUIIHME JOCTHKEHHS B 3TOW OOJIACTH HAYKU M TEXHUKHU, UCTOPHIO Pa3BUTHSA
KOHKPETHOW HAy4YHOW MpPOOJIEMBI; COBPEMEHHBIE METOABI MCCIEAOBAaHMS M CPEACTB HCCIECIOBAHHS CBOMCTB M CTPYKTYP OPTaHMYECKHX BEIIECTB;
OCHOBHBIE ITOMCKOBBIE CUCTEMBI ISl pAa0OTHI C HAYYHO-TEXHUYECKOH HH(popMariiei

5.2 YMeeT ocCymIeCTBIATH IMOWUCK, OOpabOTKy, aHalIW3 M CHCTEMAaTH3alMI0 HAyYHO-TEXHHYECKOM HH(OpMAaIUM IO TeMe HCCIIEeIOBaHWUS,
(bopMyIHpOBATH 1SN M 3a/1a4d UCCIICTOBAHUS;, ONPEACISATh OOBEKT U MPEAMET MCCIEIOBAHMS; MPOBOJAUT OOOCHOBAHNE AKTYaJIbHOCTH BBIOPAaHHOM
TEMBbl M XapaKTEPUCTHKH COBPEMEHHOTO COCTOSIHMS M3ydaeMod HpoOsembl; 00padaThiBaTh MOMYYEHHBIC PE3yJbTaThl, IUIAHUPOBATH W IPOBOAUTH
XUMHAYECKHE YKCIEPUMEHTHI, aHAIM3UPOBATh M MPEJICTABIIATh UX B BHUJEC 3aKOHYCHHBIX HAYYHO-HMCCIIEIOBATEIbCKUX Pa3paboToOK; GOpMyIUpOBaTh U
pa3pemarb 3afadyd, BO3HUKAIOIIME B XO/E BBINOJIHEHHS HAy4YHO-MCCIIEIOBATEIBCKONH pabOThI; BHIOMpATh HEOOXOAMMBIE METOIBI HMCCIICIOBAHUS,
UCXOMAA W3 3aJad KOHKPETHOTO HCCIIEAOBAHMS, COCTABIATH OTYET O HAYYHBIX HCCICIOBAHUAX; IOJB30BATHCS (PH3MKO-XMMHUYECKUMH METOIaMU
YCTaHOBIICHHS CTPOSHHS OPTaHWMYECKUX BEIIECTB; MOJIb30BATHCSA HAOOPOM KOMITBIOTEPHBIX POTPaMM JIsi 00pabOTKH IOTyYSHHBIX PE3YJIbTATOB

5.3 Brnageer OCHOBHBIMHU MOHSTHSMHU W 3HAHUSIMH B 00JaCTH XMMHHU U TEXHOJIOTUH NIepepadOTKN HE(PTH; COBPEMEHHBIMU WH(OPMAIIMOHHBIMH
TEXHOJIOTUSMH TIPH MTPOBEICHUN HAYYHBIX HCCIEAOBAaHUN, KOHKPETHBIMH ITPOTPAMMHBIMH ITPOAYKTaMHU ¥ MH()OPMALIMOHHBIMH pECypcaMu; HaBbIKaMU
MPOBE/ICHUSI HAYYHBIX HCCIEAOBAaHUH M TEXHUYECKUX pPa3padOTOK; METOJaMHM KOHTPOJS TEXHOJOTHYECKUX IPOIECCOB M AHATUTHUECKON
CTaH/apTU3allMM Ka4yeCTBa OPraHMYECKHX IPOAYKTOB C HCIOJIb30BaHHEM (PH3MKO-XMMHUYECKHX METOJOB; HABBIKAMHM CaMOCTOSITEIBHOW DPaboTHI,
crioco0aMu MPOBEICHUS HAYYIHBIX 00CYKICHHH, HABBIKAMHU BBICTYIUICHUH ¢ HAYYHBIMH JTOKJIQJaMH; OLIEHKH TTOTYYE€HHBIX PE3yIhbTaTOB

Hunouxamoput Imanwl hopmuposanus é npoyecce 0c60eHUA OUCUUNTUHBL
- Haumenosanue
oocmudiceHun Jexkyuu Ilpakmuueckue 3anamus, Jlabopamopuvie | Kypcosoii npoexkm
. OUEHOUHO20 cpedcmea
Komnemenyuu J1a60pamopHulii RPAKMUKYM 3anamus (paboma)
IK-5.1 Temuor 1-7 Temwvr 2-7 Temwr 2-7 He npedycmompenni Jlabopamophvie
pabomut,
I1K-5.2 Temwvr 1-7 Temwvr 2-7 Temwvr 2-7 He npedycmompenvl | npakmuueckue 3a0aHus,
KOHMPOIbHAsL paboma,
IK-5.3 Temwvr 1-7 Temwvr 2-7 Temwvr 2-7 He npeoycmompenul mecm,
9K3amMeH




Ilepeuensv oyenounvix cpeocme no oucuyunaune (MooyJw)

0151 OYHOU U 0YHO-3A04YHOU hopm ooyuenua (XTOB)

Ouenounvle cpeocmsa Kon-60 Min, éannoe Max, oannos
Jlabopamopnas paboma 6 3 5
Ipaxmuueckoe 3a0anue 2 3 5

Koumponvnas paboma 1 6 10

Tecm 1 6 10
Oxzamen 1 24 40
Hmoeo: 60 100

ona 3a0unou ghopmul odyuenun (XTOB, XTIIIYM)

Oyenounvle cpedocmaea Kon-60 Min, éannoe Max, oannoe
Jlabopamopnasi paboma 3 4 6
Tpaxmuuecxoe 3adanue 2 4 6

Koumponvnas paboma 1 16 30

Ox3amen 1 24 40
HUmoeo: 60 100




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onieHKH HHIUKATOPOB JOCTHKEHHS MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 Mpo0esyoB; McYepHbIBaoLIE,
[IOCJIEIOBATENIbHO, YETKO M JIOTMHYECKHM CTPOMHO H3JaraeT MaTepual;
CBOOOJHO CIpAaBISieTCs C 3afadyaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHWM; HCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHEHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMaJbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTh
TIpH BBIIOJTHEHUH 33 JaHUM

74 - 86

Xopo1o
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
collep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUIECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHBle 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHUSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepual,
rpaMOTHO M MO CYUIECTBY M3Jarae€T €ro, He JOMNYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

VY nosnersopu
TEJIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTENIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENbl He
HOCSAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHN i BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTAaBJICHHBIA BOIPOC CTYJIEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Onenka

JIOTHYCCKH

HC3HAYUTCIIBHBIC HCA0OYCThI
TaKHe

CTyJIeHTa,
CaMOCTOSATENb
OIINOKY U TIp

«Ba4YTCHO»
CTYACHTY, €CJIM OTBETHI
TEMaM JUCHUITIIMHBI

BBICTaBJISICTCS
Ha BOMPOCHI IO
[IOCJIEIOBATEINBHBI,
U3JI0KEHBI,  JIOMYyCKaITCA
B OTBETE
OTCYTCTBHUE

peueBblie

KakK

HOT'O BbBIBO/IA,

Huxe 60

Heynosnersop
UTEIBHO
(1e 3auTeHO)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIIM OH HeE
3HAeT 3HAUUTEIBHOM YAaCTH NPOrpaMMHOIO MaTepuana, JOMyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~— TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  IMPAKTHYCCKHE
KOMIIETEHIIMK He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil o0ydeHusi y4eOHBIX 3aJlaHWii HE BBIMIOJHEHO, Ka4eCTBO WX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KIM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€CJIn

3a4TCHO» BBICTABJIACTCA
CTYACHT HC 3HACT

OCHOBHBIX TOHSTHH TEMBEI JWCIUITIIINHBI,

HEC OTBCYACT

Ha JOOIIOJIHUTCIBHBIC U

HaBOAIIMEC BOIIPOCHI MPETIOJaBaTCIIA.




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

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

«XuMHYecKast TEXHOJIOTHS OPUPOAHBIX BHCDFOHOCHTCHeﬁ U YVIJIEPOAHBIX MAaTEPUATIOB)),
(HaumeHosanue)

Cemectp__ 5,7

Bomnpocsl 111 NOATOTOBKH K IK3aMeHYy

o pucrmiuinae 51.B.09 Hedbrexumuueckuii cuaTes
(HaumeHoB8anue OUCYUNTUHDL)

1. Drame! pazButus HedrenepepabaThBarOIIEH MPOMBIIIIIEHHOCTH.. POl He(pTeXMMHUYeCKOro CHHTE3a B
COBPEMEHHOM MHPE.

2. ®pakunoHHBIA ¥ xUMHUYecknii coctaB Hedtu. Knaccndpukanmu vedreit. [porcxoxnenne Hehtu

3. ComepkaHre alkaHOB W IUKJIOANTKAaHOB B HeTsIx. Pu3nKo-xuMudeckue cBoiictBa. lMcmonp3oBanue
AIKaHOB B HE(TEXMMUYECKOM CHHTE3€. BaskHeilne NMpOMBIIUIEHHbIE MPOLECCH OKHCICHUS aJKaHOB!
nojy4eHue (opmanpaernaa U METaHOJa M3 METaHa; YKCYCHOW KHCIOTHI M3 dTaHa W OyTaHa; BBICIIUX
JKUPHBIX CIIUPTOB U KUCIIOT.

4. Peakuuu raqoreHUpOBaHMA, CYJIb(QUPOBAHUS U CyIb(QOXJIOPUPOBAHUS, HUTPOBAHUS AJIKAHOB.
Hurtpoankansl kak pacTBOPHTENN 1 KOMIIOHEHTBI TOILIUB.

5. XumusMm wu30oMepH3alWU YrieBojopoAoB. Karammzatopel W MmexaHu3M peakuuii. CuHTe3
BBICOKOOKTaHOBBIX KOMIIOHEHTOB TOILIUB.

6. [{ukorekcan — chIpbe JUI CHHTE3a Karposjakrama. [lomydeHue UKIOreKcaHoma, [IUKIOreKCaHOHa U
aJIUITUHOBON KuciioThl. CHHTE3 KanpoJjakTaMa Ha OCHOBE YTJIEBOJIOPOIOB JIPYTHUX KIACCOB.

7. Tunsl apeHoB U copepkaHue MX B HedTsax. Vcnonb3oBaHHE apeHOB B HEPTEXMMHUYECKOM CHHTE3E.
CriocoObl  yBeNMUEHHST PECYpcOB OEH30J1a: TEPMHUYECKOE M KAaTAIUTHYECKOE [EAIKMIMPOBAHHE €ro
rOMOJIOI'OB.

8. Tomyon — BBICOKOOKTaHOBasi 00aBKa K TOIUIMBY M ChIpbE AJISI OPTaHMYECKOI'O CHHTE3a (B IUIaHE
NEePCHEeKTUBbI 3aMEeHbl OC€H30/1a M N-KCWIOJNa Kak MCXOAHBIX B CHHTE3e (eHosla, KalpoJlaKTama,
TepedTaneBoi KUCIOThI). KyMout: cCHHTE3 M OKUCIICHHE.

9. Kcunonel. Pecypcbl u mytn ux yBenuueHus. OKHCIEHHE KCHIIONOB, KaTallM3aTOPbI, MEXaHU3M HX
neiictBusi. @raneBble KUCIOTHI U MX 3HAUYCHHUE B IIPOU3BOJICTBE BOJIOKOH U cMOJ. IInmacTudukaTopsl.

10. AnkeHBl W anKaJueHbl Kak MPOAYKTHl TEPMHUYECKOH M KaTATUTHYECKON mNepepaboTKH HeTsHBIX
¢pak-umii. Mcnonp3oBanue HeNpeAeIbHBIX YIJIEBOAOPOIOB B HEPTEXMMUIECKOM cuHTE3e. | a3000pa3Hble
onie(MHBI: METOABI BBIIEJICHUS W TOHKOM OYMCTKH. J(MHAMKKa NpPOM3BOACTBA, HMOTPEOJICHHS M IMYTH
UCIIOJIB30BaHUs 0Je()HHOB.

11. 3HaueHHe aNKEHOB U aNKaJAUEHOB JUIS PACIIMPEHHsI CHIPbEBOM 6a36l MOHOMEpOB. ComonnMmepu3amus
OoNe(UHOB C JIPYyTMMH MOHOMEpaMH, HOBBIE IEPCHEKTHBHBIC IOJMMEPHbIE MaTepHalibl Ha OCHOBE
COIIOJUMEPOB ajikeHOB. CUHTE3 OJIMTOMEPOB U IIOJIMMEPOB HA OCHOBE U300yTHUIICHA.

12. Peakuumm OKHUCIeHHS ajuKeHOB. OKHCIUTENBHBIA aMMOHOJM3 — OCHOBHOM METOJ CHHTE3a
akpwioHUTpHia. ['mapaTanust oKcupa STWIEHa. OTWICHINIMKONb. HOBBIE IyTH e€ro CHHTE3a.
OxcuanponuieHa, CHUHTE3 W NPUMEHEHHE. AJUTWIOBBIM CHMPT, [NMUepUH. OKUCIEHUs S3TWUIIEHA B
arteranb-nerua (Bakep-mporecc) u yKCyCHYIO KUCIIOTY.

13. CuHre3 akposenHa Ha OCHOBe TporwieHa. [lomydeHue METakpUIIOBOW KHCIOTHI M3 M300yTHIICHA.
Odupsl akpmiIoBOW W METaKpwiIoBOW kuciaoT. CHHTE3 MONMMMEpoB Ha HWX ocHoBe. llomydenwe
MaJICHHOBOTO aHTHJAPHIA OKUCIIeHHeM OyreHa-2. ['mapupoBaHHe alkeHOB. l'maparanusi ajJkeHOB B
NPUCYTCTBUU NPOTOHHBIX KUCJIOT. CuHTE3 OyTUIOBBIX cupToB. [IpsiMoii cuHTE3 aneToHa U3 NpoIuIeHa.
CunTes Boicmmx cnuptoB (npouecc Lurnepa).



14. Peaknum alkeHOB C TaJOT€HAMHU W TaJIOTeHOBOJopoaaMu. OKHUCIUTENBHOE U 3aMECTHTEIHHOE XJIO-
pupoBaHue. XJIOPUCTHII BUHWIL. JIUXJIOpITaH: MPaKTUYECKH 3HAYMMbIE METOBI MTOMyYeHUsI M CHHTE3bI Ha
ero ocHose. [IpumeHeHne XJTOPTUAPHUHOB I CHHTE3a OKCHIOB aJIKEHOB.

15. byramuen-1,3. Brigenenne w3 mnpoayktoB mepepabotku  Hedtu. lluknomumepwzanus wu
MUKIIooNATOMepr3anyst AuBHHWIA. Iyt mcnons3oBanus omuromepoB. CuHTE3bl Ha 0a3e OyTamueHa.
Wzompen. [IpomsinuieHHbIe cCIOCOOBI MTOTydeHus. BrIcIme qreHOBbIE YTIeBOJOPOIBI

16. Kucnopoacoaepxkamue coequaenus Heptu. HadhTeHOBBIE KUCTOTH ¥ (PEHOBI.

17. Knaccudukanus HeTH U TPOAYKTOB MepepabOTKH TBEPABIX TOPIOYNX MCKOMIAEMBIX TI0 COAECP KAHUIO
ceppl H TUNY CEPOCOACPKAIIMX  OpraHM4YecKuX  coeAvHeHWid. Meroasl  obeccepuBaHuUs
YIJIEBOAOPOJICOAEPIKAIIETO ChIpba. KaTamu3aTopbl S3THX MPOIECCOB M MEXaHU3M HX JCHCTBHSL.
Brigenenne opraHudeckux COeAWHEHWN cepbl u3 HeQTH. CHHTE3 MHANBUIYATHHBIX CEPOCOIEpIKAIINX
OpraHUYECKUX COSAUHEHUH Ha 0a3e HePTIHOTO CHIPHS.

18. A3sorcozepkamiye COEOUHEHUS, BXOAALIME B cocTaB He(pTH. METOAbl BBIACICHUS U IYTH
uCIoNb30Banusl.  CMoymcTO-acalbTeHOBEIE — BemiecTBa  (HEHTpallbHBIE  CMOJBI,  ac(albTCHEI,
ac(hambTOTeHOBBIE KUCIIOTHI)

19. Tepmuyeckuii kpexunr. BmcOpexunr. KokcoBanue. [luponns. XuMu3M U MEXaHHU3M TEPMUYECKUX
NpEeBpalLIeHUH YTIACBOAOPOIOB U IPYTUX KOMIIOHEHTOB HE(TH.

20. Ceipre ans muponnza. HempenensHbie yTiaeBoJOpOIbI KaK IPOAYKTH Uponmu3a. Bo3pacTaromas poib
MUPONIN3a B MPOU3BOJICTBE apOMATHUYECKHX YIJIEBONOPOJOB. PacimmpeHue chlpbeBOi 0a3bl MHPOIH3A.
[Muponu3 ceipoii HedTu. ['MaponHpoNH3.

21. Cuntes-ra3z. OcHOBHBIE CIIOCOOHI ero monydyeHus. Peakmus @umepa-Tpomima kak criocod morydeHus
CHHTETHYECKOT0 OCH3MHA 1 ee MeXaHu3M. Peakuus ruapodhopMUITHpOBaHNS.

22. BbICOKOTEMIIEpaTYpHBI KPEKUHT METaHA U APYTHX YIIIEBOJOPOOB Ul MIPOM3BOJCTBA allCTHIICHA.
Mexann3m cruHTe3a anermwieHa. CriocoObl BRIZICIEHUS alleTUIICHA U METOIbI OYHCTKA

23. Karammtuaecknid kpekuHr. ['uapokpekunr. ['uapoouncrka. Katamurnaeckuii pudopMuHT. AJKUITH-
poBanue. M3omepusanusa. XUMH3M M MEXAaHHU3M KaTaJUTHYECKUX IMPEBPALICHUI YIJIEBOAOPOIOB U
JPYruX KOMIIOHEHTOB HE(TH.

24. OcHOBHBIE TIPOAYKTHI KaTATUTHYECKOTO KpeKuHra. KaTann3aropsl KpeKnHTa. XUMH3M IpEBpaIleHuUs]
VIJIEBOIOPOJIOB B TIPOLIECCE KATAJMTUYECKOTO KPEKHHra: KilacCU(HKalus MPOIECcCOB, CXEMBI
NpEeBpalIeHUH YTICBOAOPOIOB PA3IMYHBIX KIIACCOB.

25. Peakmum pudopMuHTa: ACTUAPOTSHHU3AIMSA, HW30MEpHU3aNusi, ACTUApPOUMKIn3anusd. Jurum-
poxoHnerncanus. Cytp mnatdopmunra. [I[poMoTopsl KaTtanm3aTopoB IUIAT(HOPMUHTA: BHIBI, MPHHIAI
,Z[eflCTBHH, YCJI0BUA IIPUMEHCHUA

Habop yTBEep)KIEHHBIX DK3aMCHALMOHHBIX OWIETOB XpaHutrcs Ha Kadenpe. Kaxmprid
9K3aMCHAIIMOHHBIN OWJIET COICPIKUT JBa TEOPETUUECKUX BOIpoca. MaKCHMajbHOE KOJIMYECTBO OAJIIOB,
KOTOPOE CTYACHT MOYKET TOJIyYHTh 3a dKk3aMeH -40, U3 HUX 3a OJIMH OTBET Ha TeopeThueckuii Borpoc — 20
Oaju10B. MUHHMAaILHOE KOJIMYECTBO OaJIIOB 3a dKk3ameH — 0 .

9K3aMeH Max
40 6a10B
Kpumepuu oyenxu ycmuoix omeemoes ooyuaroujuxcs Bannw

Jlemoncmpupyem nonnoe noHumanue nocmaeieHHozo eonpoca. /laem noanwii | 35-40 G6amios
pazeepHymulit. omeem Ha OCHOGHOU eonpoc. /laem nozuuecku 000CHOGAHHBII U
NPAGUIbLHBLIL OMEen HA OONOJIHUMEIbHLIL 60NPOC.

OneHKa «OTJIMYHO»  BBICTABISCTCS  CTYACHTY, €CIIH OH  HCYEpIIHIBAOIIC,
TIOCIIEIOBATENHbHO, YETKO W JIOTHYECKH CTPOWHO H3JIaraeT Marepuall, yMeeT TECHO
YBSI3bIBaTh TEOPHUIO C MPAKTHKOH, HCIOJb3yeT B OTBETE MaTephal pPEKOMEHIYEeMOM
JIUTEPATYPhl, TPABIILHO 00OCHOBBIBACT MIPUHSATOE PEIICHUE, BIaIeeT Pa3HOCTOPOHHUMU
HaBbIKaMH U ITPYUEMaMM BBITIOJTHEHUS NPAKTHUYCCKUX 3ajiay.

3HaeT: MPUHIMITEL KIACCU(BUKAIIMA M HOMEHKIATYPY  OPraHWYeCKHX COCIMHCHHH,
CTPOCHHE OPraHMYECKUX COENMHEHMIA, KIACCU(PHUKAIMIO OPraHMYeCKUX PEaKkiui U UX
MEXaHU3MbI, CBOHCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHHN, OCHOBHBIC
METOABI CUHTE3a OPTaHNYCCKHUX COCJII/IHCHI/IfI.

Mo:zket: Kinaccu(pUIMPOBATE OPraHUYECKUE COCAWHEHHS 0 CTPOSHHIO YIIIEPOIHOTO
CKCJICTa W 10 IIPUPOAC q)yHKIH/IOHaJ'IBHLIX rpymn; CHUHTE3UPOBATh OPraHUYCCKHC
COCJTMHCHUSI; TMPOBECTH KAYCCTBEHHBI M KOJMYCCTBEHHBIN aHAJM3 OPraHHYECKOro




COC/IMHEHMUS C UCIIONIb30BAaHUEM XHUMHUYCCKUX U (DU3UKO-XHUMHUCCKUX METOJIOB aHAIIN3A.
CroocobeH: TPOTHO3UPOBATh BIMSIHUEC pAa3IMYHBIX (AKTOPOB HA paBHOBECHE B
XUMHUYECKHX PEAKIWSX, BBIACIATh (DyHKIIMOHAIBHBIC TPYIIbI, KUCIOTHBI U OCHOBHBIN
[EHTPBI, CONPSDKEHHBIE W apOMaTHYecKhe (pparMeHTHl B MOJEKyJax sl OIpe/IesieHUs
XAMHYECKOTO TTOBEIEHHUS OPTaHUYECKUX COSTMHEHHIA;

Jlaem oOocmamouno noauvlii omeem, ¢ HApyuieHUeM NOC1E008AMETbHOCHU 30-34 danna
uznodcenusn. Omeeuaem Ha OONOJIHUMENbHBLIL 60RPOC, HO 0DOCHOBAMY HE MOMICEM.
O11eHKa «XOPOIII0» BHICTABIISACTCS CTYICHTY, €CIIU OH 10 CYIIECTBY M3JIaracT MaTepHal,
MPaBWIHHO TIPUMEHIET TCOPSTUYCCKUE TIOJIOKEHHUSI TPH PEIICHUM TPAKTUICCKUX
BOITPOCOB.

3HaeT: HOMEHKIATYPY OpPTraHWYeCKNX COEJMHEHHWH, CTPOSHHE OpraHMYeCKHX
COCIMHEHUH, KJIACCU(UKAITUIO OPTaHUIECKHUX PEaKIMid, CBOWCTBA OCHOBHBIX KJIACCOB
OpPraHMYeCKUX COCAMHCHU, OCHOBHBIC METOIbI CHHTE3a OPTaHUYCCKIX COSIUHCHUIM,
Mo2keT: UCTIOJIL30BaTh OCHOBHBIC MMOHSATHS JUCIUIUTAHEI ITPY HAMMCAHUHA XUMUYECKUX
peaKIuii XapaKTePHBIX JJIs ONMPEIACTIEHHOT0 Ki1acca OPraHUUeCKUX COSTMHECHUIA.
CnocobeH: BBIIEIATh (PYHKIOHAIBHBIE TPYIIBI, KACIOTHBIA M OCHOBHBIN IIEHTPHI,
COTMPSDKEHHBIE W apoMaTHYecKWe (parMeHThl B MOJIEKYJaxX ISl  ONpeesieHUs
XHMHYECKOTO TTOBE/IEHHSI OPTAHNYECKUX COSTUHEHHH .

/laem nenonuvit omeem Ha OcHOGHOU eonpoc. He oOaem omeema na | 24-29 6amion
OONOTHUMEILHBLIL 6ONPOC.

OneHka «yJA0BJIETBOPUTEIbHO» BBICTABISICTCSl CTYICHTY, €CJIM OH HMMEET 3HAHUS
TOJIBKO OCHOBHOIO MaTepHaja, HO HE YCBOWJI €ro JAeTalieil, NOMyCKaeT HETOYHOCTH,
HEIOCTaTOYHO [IPaBUJIbHBIC (hopMyITUpOBKH, HapyILLECHUs JIOTUYECKOU
TIOCJIEIOBATENHHOCTH B M3JI0KEHUH IIPOrPaMMHOT0 MaTepuara.

3naer: oOuwme MPUHIMIBI HAUMEHOBAHWW OPraHUYECKUX COCIUHEHHM, HEKOTOPBIC
CIOCOOBI TIOJTYYCHUST ¥ XUMHUUECKUE CBOVCTBA 3THX COSAUHCHUIA.

Mozker: CocTaBISTh CXEMbl XUMUUYECKUX PEAKIIUH.

CrocofeH: XxapaKTepru30BaTh B OOIIUX YepTax MOBEICHHE OPraHMYECKUX COSTUHEHII B
ONpeNICIEHHBIX YCIOBUSIX.

Her orBera. 1-23 Ganna
OneHKa «HeyJIOBJIETBOPUTEILHO» BBICTABISICTCS CTYJACHTY, KOTOPBIH HE 3HAET
3HAYUTENBFHON YacTH MPOrpaMMHOTO MaTepHalia, JOMyCKaeT CYIIECTBEHHBIC OLIMOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPYIHEHUSIMU OTBEYAET Ha BONPOCHL. Kak mpaBuiio, olieHKa
«HEY/IOBJIETBOPUTEIIBHOY» CTABUTCS CTYJICHTAM, KOTOPbIE HE MOIYT IPOJODKHTh
o0y4eHune 6€3 JTOMOITHUTEIBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUIIINHE.

Oowan knaccugpukayus outudoox
IIpu olieHKe 3HAaHUH U YMEHUH yYaluxcs yYUTHIBAIOTCS Bce OIIMOKH (IpyObIe 1 HEerpyOble) 1 HEAOUETHI.

I'pyObiME cuuTaloTCA OMIMOKU: HE3HAHUE ONpeACTCHHs] OCHOBHBIX MOHSATHI, 3aKOHOB, ITPaBHII,
OCHOBHBIX TIOJIOKCHUH TEOPHH, He3HAHHE (QOpMyJl, OOIICIPUHATHIX CUMBOJIOB OOO3HAYEHHUI BEJIMYMH,
€AMHUI] WX W3MEPEHUs; He3HAHWE HAMMEHOBAHMH €AMHUI] W3MEPEHUs; HEyMEHHE BBIIEIUTh B OTBETE
TJIaBHOE;, HEYMEHHE MPUMEHSTh 3HAHUS, aJlTOPUTMBI JUIs PELIeHHs 33ja4; HEyMEHHUe JeNaTh BBIBOJBI U
00001IeHNsI; HEYyMEHUE YUTaTh U COCTABIATH (POPMYJIBI U ypaBHEHUS PEaKIIMi; HEyMEHUE MOJb30BATHCS
NEPBOMCTOYHUKAMH, YYeOHMKOM M CIPaBOYHHKAMH; IOTEps KOPHS WJIM COXpaHEHHWE IOCTOPOHHETro
KOpHSI; oTOpacbiBaHue 0e3 OOBSACHEHMH OJHOIO M3 HUX; PABHO3HAUHBIC UM OLIMOKH; BBIYMCIMTEIIBHBIC
OIIMOKH, €CIT OHU HE SABIISIOTCS OIMMCKOM; JJOTHYECKUE OIHOKH.

K HerpyObIM ommOKaM OTHOCATCSI: HETOYHOCTHh (DOPMYIHUPOBOK, OMNpPECIICHUH, MOHATHH,
TEOpUH, BbI3BaHHAs HEMOJHOTOW OXBaTa OCHOBHBIX IMPHU3HAKOB ONPEAEIISIEMOrO MOHATHS WIHM 3aMEHOU
OJTHOTO-JIBYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU; HETOYHOCTH (POPMYJIIBI COCAMHEHHS WITH YPaBHEHUS
peaxiuy; HepaluOHAIBHBIA METOJ PELIeHHs 3aJa4d WM HEeJO0CTaTOYHO MPOAYMAaHHBIM IJIaH OTBETa
(HapylIeHUE JIOTHKH, MTOJAMEHA OTAENBbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEHECHHBIMH); HEPALMOHAIBHBIC
METO/IBI pabOTHI CO CIIPABOYHOM U IPYTO# IUTepaTypoii; HEyMEHHE PeliaTh 3a]ja4H, BBITIONHATE 33/1aHuUs
B 00I1IeM BHIE.

Henpoueramu sIBASIIOTCHA: HEpalMOHAJIbHBIE TNPUEMbl BBIYMCICHHH W NpeoOpa3oBaHUiL;
HeOpeKHOE BBITIOHEHHE 3aliCed, CXeM peaKIIi.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3aHCKnil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

«XuMHYecKast TEXHOJIOTHS OPUPOAHBIX BHCDFOHOCHTCHeﬁ U YVIJIEPOAHBIX MAaTEPUATIOB)),
(HaumeHosanue)

Cemectp__ 5,7

Y4eOHBIM TUTAHOM M0 HamparieHuto mnoarotoBku 18.03.01 —Xwmwudeckas TEXHOJOTHS IS
oOydarommxcs TMPeIyCMOTPEHO TIPOBENCHHE Ja0OpaTOpHBIX 3aHsATHA 1o aucnuiummae b1.B.09
Hedrexumnyeckuii cuHTES.

JlaboparopHble 3aHATHS 1O JAWUCHMIUIMHE MPOBOJATCS B  CIHEIHANBHO 00OPYIOBaHHBIX
nmabopaTopusx C TPUMEHEHHEM HEOOXOAWMBIX CPEeNCTB OOYyYeHHWs: IlabopaTOpHOTO 000pyIOBaHUS,
00pas3IoB ISl KCCIIEOBAHNN, METOAMYECKUX MTOCOOHH.

Lenp npoBeneHns 1a00paTOPHBIX PadOT - MPAKTUYECKOE OCBOCHHE TCOPETHUECKHUX MOJOKEHHUH
JEKIIMOHHOTO MaTepuaia, a Takke BbIpabOoTKa CTYACHTAMH OINpENeNeHHBIX yYMEHUH W HaBBIKOB
CaMOCTOSTEIBHOTO SKCIIEPUMEHTHPOBAHHSI.

KommiekT j1adopaTopHbIX padoT
o nucuumivge 51.B.09 HedbrexuMuueckuii CHHTES

(H(luM@HO@aHlle ()ucuunﬂunbl)

Tema Ne 2

JlaGopaTopHasi paGora Ne 1 BeljefneHue HACBHIEHHBIX YIIEBOJAOPOIOB HOPMAJIbHOTO CTPOCHUS
METOJIOM IKCTPAKTUBHOM KPUCTAJIM3AIMU C MOYEBUHOM.
HacpimenHble yriieBog0po/ sl HOPMAIEHOTO CTPOSHUST 00Pa3yr0T ¢ MOYEBHHON KPHCTAJUTHUECKHE TIPOTYKTHI
TpUCOeTUHEHHST (KOMIUIEKCHI, aJUTyKThl), B TO BpeMs KaK HACHIIEHHBbIE YIJIEBOIOPOAbI H30CTPOCHUS,
Ha()TEeHOBBIE U apOMaTHYECKHE YTIIEBOAOPO/IbI TAKUX KOMILIEKCOB He 00pa3ytoT. Hanmmine QyHKIMOHABHOM
TPYNIIl HA KOHIIE YIVIEBOJOPOMHOM WEMH He MPErsTCTBYET OOpa30oBaHWIO KOMILIEKCOB YIIIEBOJIOPOJOB
HOPMAJILHOTO CTPOEHHS ¢ MOYeBHHOH. [l03TOMy CrOCOOHOCTH K 00pa30BaHUIO MPOIYKTOB HMPHUCOCIHHEHUS
OOHAPYKMBAIOT TaKkkKe KapOOHOBBIE KHCIIOTHI, CIOXHBIE 3(PHPBI, TAIOT€HIPOM3BOIHBIC, KETOHBI, CITUPTEHI,
aMMHBI U T. JI., UMEIOIINE HEPA3BETRICHHYIO YIJIEBOIOPOAHYIO 1ienb. B KoMIuiekcax MOsIeKy bl MOUEBHHBI 32
CYeT BOJOPOIHBIX CBS3eH MEXIy KHCIOPOJAOM U BOIOPOAAMH aMHJIOTPYIN COCETHHX MOJEKYII
pacronararoTcs B Bujie Crimpany. B pe3ynbrare 31oro o0pasyercs KaHal ¢ TIoNepeyHbIMA pa3Mepamu 49 M, B
KOTOPOM U pacroiaraercsi MOJIEKyJia BelIeCTBa, o0pasyroliero komiuieke. Komrieke o0pa3yroT TOJIBKO Te
BEIIIECTBA, TIOTIEPEYHBIC pa3Mepbl MOJIEKYJl KOTOPHIX MEHBIIE TOMEPEeYHBIX pa3MepoB KaHaia. KommdaecTBo
MOYEBHHBI, HEOOXOAMMOW JUISi TIONHOTO CBSI3BIBAHMS HACKHIICHHBIX  YIJIEBOJIOPOJIOB, 3aBHUCHUT OT
MOJIEKYJISIPHON MacChl TIOCTeMHNX. [ momy4eHus] KOMIUIEKCOB MPUMEHSIOT CMECh HACBIIIEHHOTO BOIHOTO
pacTBOpa MOYEBHHBI C METAHOJIOM B COOTHOMIEHNH 3,3 1,0 HACBHIIIEHHBI METAaHOJIBHBIA PACTBOP MOYEBHHBI
(8 100 r meranona npu 20°C pacTBOpsitoT 21,8 T' MOYEBHHBI) CYCIIEH3UIO TOHKO M3MEILYCHHOTO IMOPOIIKa
MOYEBHHBI B METAHOJIE, COOTHOIIIEHHE MOYEBHHA MeTaHO = (2—5) 1.
[onHyro (MCUEPHBIBAIONTYIO) KPUCTAILIH3ALINIO C MOYEBUHOM MCTIONB3YIOT KaK JUISl BBIACIECHHS HACHIIIEHHBIX
YIIIEBOJIOPOJOB HOPMAJIBHOTO CTPOEHHSI (ChIpbe I TOMY4eHHS! OEJIKOBO-BUTAMHHHBIX KOHLICHTPATOB,
CIUPTOB, CHHTETUYECKHX YKUPHBIX KUCIOT H Jp.), TAK U JUISl CHIDKCHHS TEMIIEPATyphl 3aCTbIBaHUS HE(DTSIHBIX
(bpaxumii (KepOCHHOBBIX ¥ IM3EIIbHBIX ), TOBBIIICHNS] OKTAHOBOTO YHCIIa OEH3MHOB MPSMOM TIEPETOHKH.

OKcnepumenmanvbHas yacmo

K uccnenyemoii ncxomaHoit ¢pakimm KepocHHa JOOABISIOT PACCUMTAHHOE KOJIMYECTBO MOUEBHHBI B BHIE
TOHKO M3MENIbYEHHOTO TIOPOIIIKa, CIIUPT (AKTUBATOP) W TIETPOJICHHBIN SQUpP WM W300KTaH (PACTBOPUTEIND).




CMmech B30ITHIBAIOT B TOJICTOCTCHHOW CKIISTHKE C TUIOTHO 3aKPBITOM MPOOKOW Ha MEXaHWIECKOW KadajKe B
teuenne 20—30 MuH, mocjie Yero GUILTPYIOT Ha BOpoHKe BroxHepa moj BakyymoM. OcalloK MPOMBIBAIOT
OXJIAXKJICHHBIM TICTPOJICHHBIM 3(PHUPOM J0 OTCYTCTBHUSI MACIISIHOTO TSTHA Ha (DHIBTPOBAIBHONM Oymare mpu
CMauMBaHMM e¢ 2—3 KamsiMu (WIBTPaTa, IMOCIAEC YEro OCaJOK IUIOTHO OTKUMAIOT Ha (QWIBTpE U
JIOTIONTHUTENFHO — MEXIy JHCTaMH (UIbTpoBalbHONW OyMaru, OOBOMAT OO0 TIOCTOSHHOM MAacchl W
B3BEIIMBAIOT C TOYHOCTHIO 110 0,01 1.

Kpucrammueckuii afyKT pacTBOPSIOT B ropsideii Boje. BCIUTBIBIIMI CITON HACHIIICHHBIX YIIIEBOAOPOJIOB
HOPMAJILHOTO CTPOCHUS OTHCIIIOT B JCIUTEIHHON BOpOHKE, cymar Haa Oe3BomgHbiM CaCbhb (MuHMMaIbHOE
KOJIMYECTBO), QIIIBTPYIOT, B3BEIIIMBAIOT U CPABHHUBAIOT PE3YJIBTAT C ITOTYICHHBIM BBIIIIE.

Kpome mHKOB HACBIIIEHHBIX YIJIEBOJOPOJIOB HOPMAJIBHOTO CTPOCHHS Ha XPOMATOTPaMME IPUCYTCTBYIOT
mukn  npumecei. [lostomy mnpm oOcuere XpoMaTorpaMM  OINPEACISIIOT  CONIEPKAHUE HACBIIICHHBIX
YIIIEBOZOPOI0B HOPMAITBHOTO CTPOCHUS M CyMMapHOe KOJIIYeCTBO mpuMeceit (B % macc. ).

Ha ocHOBaHMY MOTyYEHHBIX TAaHHBIX COCTABIISIOT MAaTePHAIBLHBIN OajIaHC.

TakuM 00pa3oM, C TOBBIIICHUEM MOJICKYJISIPHOW MAacChl HACBIIICHHBIX YIJIEBOJOPOJIOB HOPMAJIBHOTO
CTPOCHHSI CYIIECTBEHHO VYBEJMYHMBACTCS [ONS WX VOAJIEHWS, B pe3yabTaTe dYero YIIydIIaroTcs
HI3KOTEMITEPaTypPHBIE XapaKTEPUCTHKU TU3ETHHOTO TOTIIHBA.

Buisoovl. B nanHOM pasnerne 1abopaTopHOi padOThI CTYACHTY HEOOXOIMMO IEPEUUCIUThL OCHOBHBIC UTOTH
MPOJIeTTaHHON PaOOTHI.

Tema Ne 3

JlagopaTopHas padota Ne 2 OkuciieHre STHIOeH301a.
Llenu pabomwi: 1. n3ydeHune Tpoliecca OKUCICHHS STUIIOEH30J1a KHCIOPOJAOM BO3/IyXa B MPUCYTCTBHU
KaTaJIu3aTopa (cojb, FTHAPOKCHI METaJlIa MOCTOSIHHOM M IEPEMEHHON BalleHTHOCTH);
2. n3y4eHne BIUsIHUA (PaKTOPOB HA COCTAB MPOLYKTOB OKHUCIICHHS (TEMIIEpaTypa, JaBICHHE, BPEMSI).
OKCIIepUMEHTaIbHAS YaCTh.
Peaxmuebl: ciUpT 3THIIOBBIA PEKTU(PUKOBAHHBIN TEXHUUSCKHI; STUIIOCH30II;, MOJMOICH; TUIPOKCH] HATPUS,
COJNsHAs KHCJIOTa; Cynb(aT TUIPO3WHA; CepHas Kuciora, N—(peHWTaHTpaHWIOBas KHCIOTA: TOTOBST
pactBopeaneM 0,20 r mpemapara B 100 cm® pacTBopa YINIEKHMCIIOTO HATpUs; AMMOHHMM MeETaBaHaJaT
(BaHAAMEBOKHCIIBIA MeTa); BOJA MUCTWLIMPOBAHHAS; KUCIOTa YKCyCHas JIe[sHas, Kajlks HOMUI, Kpaxmal
PacTBOPUMBIii; HATPHUI CEPHOBATUCTO-KUCIBIN (THOCYIh(AT HATPHs) S-BOIHBIN; HATPUIN XJIOPUCTHIN (XIOPH/T
HATpWs); MAarHuid XJIOPUCTHIA (XJIOPHI MAarHusl); KaJius THIPOKCHA;, METWIOBBIA OpaHKEBBIif;
OPOMKPE30JIOBBIH 3€ICHBIN; METHIIOBBIN KPACHBIH; H-TEKCaH.
Ipubopwi: xonbbl KOHMYECKHE, BMECTHMOCTHIO 100 cM®; IMIMHIPHI MEpHBIE, BMECTHMOCTBIO 50 cm?;
TIMIIETKH IPajlyupO-BaHHbIE, BMECTUMOCTBIO 1, 2, 5 1 10 cM®; GropeTka; Bechl TabOPaTOPHBIE CTIEIMATBHOTO
KJIacca TOYHOCTH ¢ HauOONBIINM TipesenoM B3BemuBanus 200 T, CeKyHI0Mep; IeuTeNbHas BOPOHKA; TUTUTKA
JNIEKTpUYecKas, OaHs BOJSHAS; CEKyH/IO-Mep; JIeNUTeNIbHAs BOPOHKA; KaleJbHHI, TEePMOMETp
nabopatopHslii ¢ auarnasonom usmepenus ot 0 °C o 100 °C.
IIpogeoenue sxcnepumenma.
OTunOeH30 OKUCISIIOT Ha YCTAHOBKE, CXeMa KOTOPOW IMpHBE/IEHa HA B METOJIMKE. Y CTaHOBKA COCTOMT U3
KOMIIpECCOpa C)KaTroro BO3[yXa, peJie-perymsiropa, peakTopa, KOHTaKTHOTO TEPMOMETpa, OOpaTHOro
XOJIOIMJIbHIKA. PeakTop M3roToBIICH M3 TepMOCTOiikoro crekia (0=30 mm, h=290 MM) 1 cHabxeH QHIBTPOM
ota st 6apOoTaka Bo3ayxa, MPoOOOTOOPHUKOM, IMEKTPOCITUPAIIBIO ISl HAPEBa PEaKIIMOHHON MacChI.
Ipensaputensno pactBopstoT 0,05 rp ruapookucu Hatpus B 200 M stunbensona. Cmech 3arpykaioT B
peaxrop. [lonaror Boy B 00paTHBI XOJIOIMIBHUK, BKIIOYAIOT 0Ja4dy BO3AyXa. MOMEHT BKIIIOUEHHS MTOJaYH
BO3/IyXa MPUHUMAIOT 32 HA4YaJIo OIbITa. B Xo/ie ombITa Kakaple 15 MUH B IpueMHBIe KOJIOBI OTOMPArOT MPOOBI
JUIL Ka4eCTBEHHOTO OIpeJeNieHns] TUAPONEPEKUCH STHIOEH30/1a B peakiMoHHOW Macce. OkwucneHue
npopokaroT 1,4 yaca. [Io okoHYaHHHM OIBITA BBIKIIOYAIOT 00OTPEB PEakTopa, mocie oxjaaxaeHus 1o 40-45
OC - nomavy BO3/yXa M Cpasy OTCOEMHSIOT JIMHMIO BO3/IyXa OT PEAKTOPa JUIs MPEI0TBPAILEHHS 3aCaChIBAHMUS
B HEE PEaKIMOHHON Macchl. [lociie momHoro oXmakIeH!s! peakIIMOHHYIO MacCy CIMBAIOT C PEaKkTopa.
Onpeodenenue codeporcanus 2udponepokcuoa smundensona. OnpeneneHue OpraHnueckux TUIPONEPOKCHIOB
OCHOBAaHO Ha PEaKIX OKUCIIEHUS] MU HOANCTOBOAOPOJHON KUCIIOTHI:
ROOH + 2KI + 2CH3COOH = ROH + I, + 2CH;COOK + H,0O
B nBe xonmdeckme KonmObl eMKocThio 100 M Kaxkmas ¢ TPUTEPTHIMH TPOOKaMH TOMEIIA0T HABECKH
a”HaimmzupyeMoit cmecu 1o 0,1-0,2 rp. B3semrBanue NpoBOIAT Ha aHATMTUYECKHUX Becax ¢ TouHocTh0 0,0002
rp. K naBeckam npunusaror no 10 mi ensHoN ykCycHOM KucaoTel U 1o 2 mMa 50%-ro BomIHOTO pacTBopa
Hoauaa kanusi. Conepykumoe Koo B30aJITHIBAIOT U BBIICPKUBAIOT B TEMHOM MecTe B TeueHue 20 MuH. 3aTeM
BiAeuBIIMiCA Hox TUTpyroT 0,1 M BomHBIM pacTBOpoM THOCYIb(aTa HaTpus. [lepea KOHIIOM TUTpOBaHMU,




KOT/Ia JKeNTas OKpacka pacTBOpa CTaHET OcIa0eBaTh, MPUIIMBAIOT IO 2 MJT pacTBOpa Kpaxmaia U MPOJOIDKAI0T
TUTPOBAHHUE J0 NCUE3HOBEHUS CHHEN OKPACKH:

I, + 2NazS;03 = NazS406 + 2Nal
[apannensHo MpoBOAAT TUTpoBaHue cMmecd 10 Ml nensHON ykcycHOM KucnoTel UM 2 ma 50%-ro BogHOTO
pacTBopa Hoau/a Kanus 6e3 aHaTH3UPyeMOTo MTPOIYKTa (XOJIOCTOH OTBIT).
Obpabomka 3xcnepumMeHmanbHbIX OauHblx. B MTaHHOM pazzene 1abopaTopHOil paboTHI CTYAEHTY HEOOXOAUMO
MO TMONYyYEHHBIM SKCTIEPHUMEHTAJIbHBIM JAHHBIM TPOU3BECTH pPAcu€Thl COACPKAaHHS  MAaccOBOM JIONU
OPraHUYeCKNX THUAPONEPOKCHIHBIX Tpymm (X, % Macc.) U TOCTPOUTh TpaduK 3aBUCUMOCTA BPEMEHH OT
MAaCCOBOH JIOJIM OPraHUYECKUX THIPONEPOKCHIHBIX rpyit (Xr,%).

Cmamucmuyeckasi obpabomka pezyromamog dKkcnepumenma. B maHHoMm pasnene nabopaTopHON
paboThl CTYAEHTY HEOOXOIUMO MO MONTYyYEHHBIM 3KCIIEPUMEHTAIbHBIM JaHHBIM IPOU3BECTH CTAaTHUECKYIO
00paboTKy pe3yabTaTOB SKCIIEPUMEHTA.

Bvi6oowi. B nannoM pasnene 1ab0paTopHOi pabOThl CTYACHTY HEOOXOAMMO IMEPEYHCIUTh OCHOBHBIC UTOTH
npoaenanHod paboTel. [loka3aTh M MOSCHWTH, YTO TPOUCXOAWT C KOHLEHTpalMeH THIPOIEPEKUCH
STUIIOEH30JIa C TEYCHNEM BPEMEHH, YKa3aTh ONTUMAJIBHYO TEMIIEpATypy U IaBICHHE TAHHOTO MIPOoIIecca.

Tema No 5

JlaGopaTopHas padora Ne 3 OnpeneneHue comepkaHus QYHKIHOHATBHBIX TPYIIIT
Onpedenenue cepnucmulx coeOuHeHul

CepHHUCTBIE COCOUHEHUS SBISIIOTCS HEKENaTeNbHBIMH MPUMECSIMH HePTH U HEePTSIHBIX
JUCTUJUIITOB BCIEJACTBHE CBOEH CIIOCOOHOCTM K pacmaay C BbIJCJICHUEM BEIECTB, CHUIIBHO
KOPPOIHMPYIOIINX M pa3pyllaromux amnaparypy. K paspsay akTHBHBIX (KOPPOAMPYIOMINX) COSTHHEHUN
OTHOCSITCSI: cepa, CepOoBOAOPO. (Ta3 ¢ XapaKTEPHBIM HEMPHUITHBIM 3allaXOM), MEPKaNTaHbl (THOCIUPTHI,
RSH) — nerkosnetyune »KuAKOCTH C CHIIBHBIM, OTBPATUTEIbHBIM 3amaxoM. CepoBOOpOI U MEPKaNTaHbI C
TSDKEJIBIMH METaJUIaMH JIETKO 00pa3yloT MepKanTuabl U cyibduasl. Hammume 3TuX BemecTB mgaxe mpu
HU3KHX TEMIIepaTypaM BpPEIHO NeHCTByeT Ha ammaparypy. HeakTHBHBIC CEpHUCTBIE COCAWHEHUS —
CyabQuIBL, TUCYTbGUIBI, MOMUCYNbGUAB B THODAHBI — IPU BBICOKHX Temneparypax (Beie 300°C), npu
KOTOPBIX TPOUCXOJUT TPUMEHEHHE TOIUIMB, paclajaloTcs ¢ o00pa3oBaHHEM MEpPKaNTaHOB U
cepoBogopona. Kpome Toro, cepHHUCTBIE COCAMHEHNUS YBEINYMBAIOT Harapoodpaszosanue. [Ipu cropannu
CEpHUCTHIX COCJAMHEHHWH IIOJNy4aeTCss CEPHUCTHIN aHTHUAPH[, KOTOPHIM NPH HAJMYUHM BJIard CHIBHO
KOPpOIUpPYET MeTall BCIEACTBUE 00pa30BaHUsl CEPHUCTON KHCIOTHI.

Kauecmeennoe onpedenenue akmusHbix CepHUCIBIX COCOUHEHUT

Hoxmopckas npoba JlokTtopckast mpoda SBISETCS KayeCTBEHHOW peakinueidl Ha MepKamnTaHbl W
cepoBogiopos. HcmbiTyeMblii O€H3MH BCTPSXHMBAaeTCS C pacTBOPOM IUIIOMOHMTA HATpusi H €
nopomkooOpa3zHoi cepoid. [1o 1BeTy BBIMABIIMX NPOAYKTOB PEAKLIUH CYAAT O CTEIEHH OYHCTKU WIN
Koppo3uiiHoCTH OeH3uHa. Ecim OSH3MH CONEpKUT CEpOBOIOPOJ, TO B Pe3yjbTaTe Peakiuy MOTydaeTcs
YepHBIN 0CaJOK CyJIb(HIa CBUHIA:

Pb(ONa) + HoS = PbS + 2NaOH

B npucyTtcTBHM MepKanTaHOB BHauaie o0pa3yercsi Oypblii MepKanThI CBUHIIA
2RSH + Pb(ONa)» (RS)2Pb + 2NaOH

KOTOPBI 3aTeM TMOJ BIHUSHUEM MOPOIIKOOOPa3HOW cepbl MEpeBOIUTCS B AUCYIbOUI H
CEPHUCTBINA CBHUHEIL.

Xoo onpedenenusi. B MEpHBI HUIWHAP C TPUTEPTON NMPOOKOH WM OOJNBIIYIO MPOOHPKY C
KOPKOBOM NMPOOKOM eMKOCTBIO 25 M HAIMBAIOT 3 M PACTBOPA IIIOMOMTA HATPHUS M 3M71 UCCIEAYyEMOTO
HedTenpoaykra. CMech CHIIBHO B30aNTHIBAIOT B TeueHue 15-20 cexyna W BewmaioT B Hee 9-15 me
CEpHOr0o ILIBETa C TaKUM pPacdyeToM, 4TOObl TOHKHMH CJIOH Cepbl MOKPBUI TPaHUIY pas3zena OeH3MHA U
pactBopa miuromMOuTa Hatpus. CMechb BHOBb B30aiThIBalOT B TeueHHe 15-20 cexkyHn, a 3aTeM AaioT
orcrositecst 1-5 muHyT. Ilocme 3TOro CpaBHHMBAIOT OKpPAacKy CEpHOrO I(BETa, COOpaBIIErocs Ha MeECTe
paszena AByX CJIOEB KHIKOCTEH, C OKPacKOil CepHOTO 1IBETa, HE Y4aCTBOBABIIETO B PEAKIIHH.

[IpoayKT cunTaeTcs BbIACPKABIINM UCIBITAHUE, €CIIM LIBET €T0 HE U3MEHWIICS, U TICHKAa CEPHOTO
[[BETAa OCTaJacCh JKEJITOH, CJIerka Iocepeia WM MOKPbUIACh TEMHBIMH TOYKaMu. B 3ToM ciydae
JOKTOpCKasi Mmpoba HOpMHUpyeTcss Kak oTpunarenbHas. Jlokrtopckas mpoba OyneT cuuTarbes
MIOJIOKHUTEIILHON, €CIIM OKpacKa MPOAYKTa M3MEHHIIACh U CTalla OpaH)KEBOM, KOPUYHEBON MM TEMHOM.

IIpoba na mednyio nracmunky JlaHHBIN CTIOCOO SIBISIETCS OYEHb YyBCTBHTEIHHBIM HCIIBITAHHEM
Ha IPUCYTCTBHE CEPOBOAOPOAA M HIEMEHTAPHON CEpBI.

Xoo onpedenenus. B npodupky auamerpom 15 mm mmmHo# 150 aum 3anuBaroT 10 BeICOTHI 60 Mm




UCIBITYEMbIH IPOAYKT, BCTABJISIOT IUIACTUHKY M3 4YUCTOM Meau anuHod 40 amm, mupunoit 10 mm u
TOJIIUHON 2 MM, OUUIIEHHYTO nuTHdoBanbHOM Oymaroit NO 180, mpomeiTyto 96%-HbIM CLIUPTOM, a 3aTEM
JUSTUIIOBBIM 3(QHUPOM M MPOCYLICHHYI0 Ha (QUIBTpOBaibHOM Oymare. [IpoOHpKy 3aKpbIBaOT IJIOTHO
NPUTHAaHHOM KOPKOBOHM MPOOKOW W BCTAaBISIOT B LITATHB, CTOSAMIMKA B BOASHON OaHe (Temmeparypa
50£2°C). Ilo ncredyennn 3-X 4acoB IJIACTHHKY BBIHMMAIOT W3 MPOOUPKH M MPOMEIBAIOT B (happopoBoit
Yalke MOAOTPETHIM alleTOHOM HJIM CHUPTO-0€H30bHOM cMechio. Ecny miiacTuHKa MOKphUIach YEPHBIM,
TEMHO-KOPUYHEBBIM, CEPO-CTAIBHBIM HaJeTaMd WIM IISITHAMH  HEPTENpOAYKT CUMUTAeTCs He
BBIICPKABIIMM HCHbITaHus. Ilpm Bcex Opyrux HM3MEHEHHMSX M IPU OTCYTCTBUM H3MEHEHUH IIBeTa
IUTACTUHKU INPOIYKT HE COOEPIKUT CEPHUCTBIX COSANHEHHH.

Kaxnprii 0Opasen HCIIBITHIBAIOT HE MEHEE ABYX pa3. Y MOTPEOSIONIMIACS B JAHHOM OIpeIeICHUH
OcH30s1 ¥ 3)Up IOIDKHBI OBITH XUMHUYECKH YHCTBIMHU, OCH30Jl HE JOJDKEH cojaepikaTh TeodeH, 3hup u
CHMPT JOJDKHBI BBIICP)KUBATh UCTIBITAHNE HA MEHYIO IIJIACTUHKY.

Omxkpvimue ceposodopoda

Xoo onpedenenus. B mpoOUpKy 3amuBaroOT 5 mi KepocuHa, N00aBisaioT 5 ma 2%-HOro pacTBopa
rugpokcuzna Hatpus. IIpobupky BerpsixusaroT. Copepkumoe NPOOMPKH NEPEIMBAIOT B JIEIUTEIBHYIO
BOPOHKY, OTIEJSAIOT BOJHOLIETOYHYIO BBITSDKKY B APYI'YI0 HPOOMpPKY, HOOABISIOT Kaljllo pacTBOpa
¢benondranenHa, TOAKUCISIIOT COMSHON KHCIOTON 10 00eCBEUNBAHUS M HATPEBAIOT HA BOASHOM OaHe 10
70°C. B mnpucyrctBuu cepoBomopona mnpomurtanHas 10%-Horo xiopuma okenesa (ll) Oymaxka,
MOJHECEHHAs K Kparo MPOOHUPKH, OKpAILIMBAETCSl B CHHUN LBeT. [ onpezaeneHns: cepoBoaoposa MOXKHO
BOCIIONIB30BATHCSl Takxke Oymaroii, mpormutanHol 10%-biM pacTBOpoMm amerara cBuHIa. KopuuneBoe
OKpalllMBaHHE yYKa3bIBaeT Ha MPUCYTCTBHE B BBIACIISIOMIEMCS T'a3€ CEPOBOIOPOIA.

CepoBoopox W3 KEPOCHHA YAASIOT SHEPTUYHBIM BCTPSIXMBAaHHEM B TeueHUEe 20MUHYT PaBHBIX
00BEMOB KepOCHHA U CONITHOKUCIIOTO 10%-HOTO pacTBOpa XJI0prcToro kaamus. [locie pa3nencHus cioes
KHACIIYIO BOJY CITyCKAarOT, KEPOCHH NPOMBIBAIOT AUCTH/UIMPOBAHHON BOAOH H (UIBTPYIOT uepe3
CKIIQTYaThIil QUIIBTP, COAEPIKAIIII MPOKAIIEHHBIA XJIIOPUCTHIN Kaibiwid. V3 pumbTpaTta 6epyT ipoOs! Amst
orpeJesieHHsI CBOOOJHOM cepbl U MEPKAITaHOB.

Konuuecmesennoe onpedenenue muogena u e2o 2o0monocos XapaktepHoi peakiueid Ha TuodeH u
€ro rOMOJIOTH SIBJISIETCSl ISMCTBUE M3aTHHA M CEPHOW KUCIOTHL. B mpucyrcTBUHM THO(EHa MOSBISECTCS
CHHe-TOIy0O0e OKpamuBaHue, METHITHO(EeHa — CHHEe-KpacHOe, TUMETHIITHO(EeHa — KpacHO- (PHOJIETOBOE.

Xo0 onpedenenus.

Meton A. B cyxoii npoOupke CMEUIMBAIOT 2mi HEPTENpoayKTa ¢ 2 Mz pacTBOpa H3aTHHA
(pactBop m3aTnHa roToBAT pactBoperneM 0,5 ¢ m3aruHa B 1000 2 KOHIIEHTPUPOBAHHONW CEPHOI KUCIIOTHI).
Cnaboe HarpeBaHMe M NpHOABICHUE KAaIUIM A30THOM KHUCIOTHI CIIOCOOCTBYET MOSBIEHHUIO OKPAcKH B
MPUCYTCTBUU THO(EHA WU €r0 TOMOJIOTOB.

Meton b. B mpenBapuTenpHO MPOMBITYIO KpEMKOW CEpHOM KHCIOTOW (aphopoByr damIKy
MOMEIIAIOT HECKOJIBKO KPHCTAUIMKOB M3aTHHA, KOTOpPhIE OOJIMBAIOT 5 M KOHLEHTPUPOBAHHOM CEpHON
KHACJIOTHL. Ha KHCIOTY HaIMBAaIOT CIIOW HCCIIEAyeMOoro HeTenpojyKTa, YallKy MOKpPHIBAIOT YacOBBIM
CTEKJIOM ¥ OCTaBIISIOT Ha HEKoTopoe Bpems. [Ipw Hanuuuu THOPEHa OKOJO KPUCTAJUIOB HW3aTHHA
MOSBJISIFOTCS OKpAlllEHHbIE B CHHUI LBET KOJIbLIA.

B mocnennee Bpems HHAOGEHHHOBAas peakIus WCIONB3YeTCs IS KOJIWYECTBEHHOTO
ompeiesieHust THO(eHa B OCH3MHE KOJIOPUMETPHIECKHM METOJIOM.

Kucnopoonwvie coeounenusn nepmu. Onpeodenenue opzanuyecKkoi KUcai0muocmu

Kucnoponnsle coennHeHusi coiepxarcsi B HETSIX B BHAE HA(QTEHOBBIX M KUPHBIX KHCIOT,
(GEeHONOB U CcMONMCTO-ac(halbTOBBIX CcoeqUHEeHUH. Koppoaupyronme CBOWCTBA OPraHMYECKHX KHCIOT
JUMHUTHPYIOT COAEpKaHue UX B OCH3MHAX, KEPOCHHAX U MaciiaxX. BrIsicHeHne copepkaHus OpraHuuecKuX
KHCJIOT B HE(PTAHBIX [TOTOHAX SIBJISETCS 0053aTENbHBIM.

Onpedenenue Kuciomuocmu 0OeH3uHos, aucpounos, kepocunos MeToJl ompeneneHs] KUCIOT B
TOIUIMBAaX COCTOWUT B HW3BJICUCHHH KHCJIOT CIIHPTOM M TIOCIHeAyromuM ero TurpoBanueM 0,05 H.
CHHPTOBBIM PACTBOPOM €IKOTO Kasiu. [10/1 KHCIOTHOCTHIO MOHUMAIOT KOJIMYECTBO M2 TUAPOKCUAA Kajud,
TpeOyrommxcs st HerTpanuzanun 100 M HepTenpoayKTa.

Xoo onpeoenenus. B xonmdeckyro koi0y Ha 250 mi HAIMBAOT 25 M ITHIOBOTO CIHPTA H
KUISATIAT ¢ OOpaTHBIM XOJIONWJIBHUKOM Ha 3JIEKTPUYECKOH IUIMTKE B TEUEHHE 5 MHUHYT AJS YAaJCHUS
PacTBOPEHHOHN YIAEKHCIOTHl. [opstumiit cimpt ObicTpo HeWrpanusyioT 0,05 H. COHMPTOBBIM PacTBOPOM
THJIPOKCUJIA Kaus B TPUCYTCTBHU (eHondrasienHa N0 MOSBICHUS PO30BOrO OKpamuBanwus. [locie
HEUTpanu3auyd B TOPSIYUA COUPT MPHOABISIOT ¢ MOMOIIBI0 MEPHOTO IHMIMHApPA 25 M1 HCIBITYEMOTO
MPOJYKTa, 3aTEM KHIIATAT CMECh C OOPAaTHBIM XOJOAUILHUKOM 5 MUHYT, BpEMsI OT BpEMEHH B30aNThIBas.
Topstayto cmech TUTPYIOT 0,05 H. CIUPTOBBIM PACTBOPOM THIPOKCHJIA KAJIHS B IPUCYTCTBHU HECKOIBKHX




Karejb pacTBopa QpeHondTaacuHa.

Kauecmeennoe onpedenenue penonos 6 neghmenpodykmax

Peaxyus azocouemanus. Tlpu 00paboTKe HEPTAHBIX JAUCTWLISATOB BOJHBIMU PacTBOPAMHU
IIeJIOYUeH MOTy9aeTCsl paCTBOP HATPUEBBIX COJICH KapOOHOBBIX KUCIOT U (eHonaroB. [Ipu nogkucieHuu
(eHONBI BCIUTHIBAIOT BMECTE€ C KHCIOTaMH B BHIC Macjia, Ha3bIBAEMOTO ‘‘CHIPHIMU~ Ha(TECHOBBIMH
kucnoTamu. [IpucyTcTBre (HEHOJOB B MOCICAHUX OOHAPYKUBACTCS TPU MOMOIIU MPOIHA30THPOBAHHON
Cynb(haHWUIOBOW KHCJIOTHI, JAMOINIEH HHTEHCUBHOC KPacHOE OKpalllMBaHUE BCICACTBUC OOpa30BaHUs
OKCHA30COCIMHCHUSI.

Xoo onpedenenusa. le CynbpaHuIoBON KUCIOTH PACTBOPSIOT B 2,5m1 2H. pacTBOpa THAPOKCHIA
Hatpus. K aToMy pactBopy npubasistor pactBop 0,4 ¢ HUTpUTa HATpUs B 5 M BOJBI. CMECh OXJIaXKIAI0T
JIBJIOM U MPUJIMBAIOT NPU TIEPEMEIIMBAHUY K 2,5 MJI 2 H. pacTBOPA COJITHOM KHCIIOTHI.

K mony4eHHOMY pacTBOpY COJIM JUA30HUS MPHIMBAIOT 1-2 M7 UCHBITYEMOTO HE(QTENPOAYKTA.
Ecnu o6pazen cogepsxuT peHobl, HabmroaaeTes KpacHOe OKpalluBaHue.

Peaxyus gpenona ¢ xnopudom srcenesa (I11)

Xoo onpedenenusi. B mpobupky momemiaror 1-2uz 2%-HOro BOTHOTO pacTBopa (QeHola u
nmobamsroT 1-2 xarmm 3%-Horo pactBopa xiopuaa skenesa (III), Habmrogas mosiBieHHe XapaKTEpHOTO
(hMOJICTOBOTO OKpaIllIMBaHUS BCJCACTBUE OOpa30BaHMS CWJIBHO JTUCCOIUMHUPOBAHHOTO KOMILICKCHOTO
¢denomnsTa xemesa (11I).

[Henicmeue bpoma Ha chenon 6 6ooHom pacmeope

Xoo onpedenenus. K 1mn BogHOTO pacTBOpa (peHOIA, IOMEIIEHHOTO B IPOOHUPKY, T0OABIISIOT 110
KarsiM OpoMHYI0 Boay. OOpasyromiasicss cHauala ONaNeCICHIMs MPU BCTPSXWBAHUM HCUE3ACT; MpPU
JabHENTIIeM pudaBIeHHH OPOMHOM BOJIBI BBLICTSIETCS OOMIBHBINA OeNblil ocanok 2,4,6-TpudpombeHona
C XapaKTEPHBIM 3aIIaxOM.

Buieoowl. B nanHoM pasjiene 1abopaTopHOi pabOThI CTYACHTY HEOOXOIUMO NIEPEUHCIIUTh OCHOBHBIC
WUTOTH TIPOJIENIAHHON pabOTHI.

JladopaTopHasn padora Ne 4 JIATEKCHAS [TOJIUMEPU3ALINA METUJIMETAKPUJIATA
Henau padoTbI:
1. CuHTEe3UpOBaTh MOJIUMETHIMETAKPUIAT METOJIOM JIATCKCHOM MOTMMEPH3aIINH.
2. OmpenienuTh BBIXO/I TosiuMepa (B % Macc. 0T UICXOJHOTO MOHOMEpA).
3. O1eHUTh PaCTBOPUMOCTD TIOIUMEPA B TPEX PA3IUIHBIX PACTBOPUTEISX.
4. OnpeaenuTs TEPMOCTAOMIBLHOCTD MOJTMMEPA.
5. UnenTudunmpoBats NPOAYKT JIENOTUMEPU3AIHIH.

IIpu6opswr:
- IITATHB Ja0OpaTOpHBIN — 2 IIT;
- KpYIJIOJIOHHAs TpéXropias koynda BMecTuMocThio 500,00 cm® — 1 mr;
- KPYIJIOJIOHHAs JIByTropias Koyda BMectuMocthio 100,00 cm® — 1 wr;
- OOpaTHBIN XOJOIWIBHUK - | 1MIT;
- MEXaHWYecKasi Melajika ¢ MOTOpOM — | IT;
- KaneJbHOH BOPOHKOM — 1 1IT;
- BOJSIHOM TepmocTaT — 1 1mT;
- TepMoMeTp co mkanor Ha 100 °C — 1 it
- mapooOpa3zoBaTenb — 1 miIT;
- KoJI0oHarpeBaTenb (WK ANeKTPOTUTUTKA) — 11T;
- BopoHka broxnepa — 1 mt;
- kotba bynzena — 1 mwr;
- MUKpOTHIIeTKa — 1 1mIT;
- KOHUYEeCKast TEPMOCTOlKas Koyiba BMectuMocTbio 500,00 cme;
- aHAINTUYECKHE BECHI;
- npo6upka BMecTUMOCTHIO 10,00 cm® — 6 1m;
- kostba Bropra — 1 1mt;;
- XonoaunbHuK JIubuxa — 1 wmr;
- pedpakTOMETP.

PeakTuBbI:
- CBeXKeNepernanuelii MetuMeTakpuinat (MMA);
- mepcyibaT aMMOHHS WA KaJIus;
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- TUCTWIITMPOBaHHAS BOJIA;
- KOHIICHTPUPOBAHHAS COJISTHASI KHCIIOTA;
- METHJICHXJIOPHUT;
- XJI0podopM;
- YeTBIPEXXIIOPUCTHIN YTIEpO/I;
- aIeTOoH,;
- H-2CKCaH,
- H-TCIITaH;
- IETPOJICHHBIH 2up.

Buinonnenue sxcnepumenma
Paboty pexoMeH TyeTcst BRITIONHATD B CIIEAYIOIIEH TOCIIeI0BATETEHOCTH:

Ilar 1. HaBecky mHuIMaTopa (mepcyiabhaTa aMMOHHMS WM Kallds) Maccod M T (peuentypa
PEaKIMOHHBIX cMeceil mpuBesieHa B TaOl. A) pacTBOPSIOT B 0ObeMe V cM° ITUCTHIMPOBAHHON BOJBI B
peakTope, COCOUHSIOT €ro ¢ OOpaTHBIM XOJIOAMIBHHKOM, MEXaHMYCCKOW MEIIaaKoH, KamelbHOMH
BOPOHKOM M MOMEIIAIOT B BOASHOW TepMmocTaT, Harpethiii g0 80 °C. Cxema mabopaTopHON yCTaHOBKH
NpHUBeEJIeHa Ha puc. 4.

Tadauna A
3arpy3Ku HCXOJHBIX KOMIIOHEHTOB CHHTE3a JIATEKCHOT0 MOJIMMeTHIMEeTAKpHIaTa
N Iepcyasdar MeTnamMerakpuiiar Boaa
n/n | AMMONHA | Kalu? | namecka M, r oobeMm V, cm® oobeM V, cm®
HaBecka M, T

1 1,00 - 10,00 10,70 100,00

2 1,05 - 11,00 11,80 90,00

3 1,12 - 12,30 13,10 105,00

4 1,09 - 11,50 12,30 103,00

5 0,95 - 9,90 10,60 95,00

6 - 1,00 10,00 10,70 100,00

7 - 1,08 11,20 12,00 95,00

8 - 1,20 12,80 13,70 105,00

9 - 1,15 12,50 13,40 100,00

10 - 1,10 10,20 10,90 97,00

1- srekTpUdecKas TIHTKA, 2 - BOISHOIN TEPMOCTAT, 3 - peakTop (TpEXropiast KpyriIoJIoHHas Koioa), 4 - 00paTHbIH XOJOMIIBHIK, 5 - THApo3aTBOp, 6 -
Mellanka, 7 - 31eKTpoMoTop, 8 - 1abopaTopHsIii TepMoMeTp, 9 - KarnenbHast BOpoHKa, 10 - KoHTakTHEIT TepMomertp, 11- mratus, 12 - perne, 13 - natp.

Puc. 4. Cxema nabopaTopHO# yCTAHOBKH CHHTE3a JIATEKCHOTO TIOJIMMETHIIMETaKpHIIaTa

Illar 2. B kanenpHy!0 BOPOHKY HanmBaioT M T (V cM®) MeTHIMeTakpuiiata M, COXpaHssl TEMIIEPaTypy
peakiuu 80 °C, mo0aBsAiOT MO KamuisiM MeTuiMeTakpuiaar B Tedenue 30 muH. ComepixuMoe peakTopa
SHEPTUYHO MEPEMEIITHBAIOT MEIITATKOMH.

Ilar 3. Yepe3 4 u OT Hayaya CHHTE3a PEAKLMOHHYIO MAacCy, HAIlOMUHAIOLIYI0 MOJIOKO, NEPEMBAIOT B
KOHHMYECKYIO KOJIOY BMECTUMOCTBIO 500 cM® M OCTABJISIOT MO POOKOM 10 CIIEAYIOMIETO 3aHSTHS.



Ilar 4. Jlamee B kK0JI0y MPOITYCKAIOT Map M3 MapooOpa3oBaTelis C MEIbI0 KOaryysauu monuMepa (pu
HE0OX0IUMOCTH 100aBIsIOT OT 1 10 2 cM® KOHLIEHTPUPOBAHHOM CONSHON KUCIIOTHI).

Ilar 5. Ocanok nonuMepa oTHUIBTPOBBIBAIOT Ha BOPOHKE broxHepa, coeanHeHHO ¢ konboii byH3eHa u
BaKyyMHBIM HAacocOM, IMPOMBIBAIOT O OTPHULATENbHOM peakiuMW Ha XJIOPHUI-HUOH, BBICYLIMBAIOT B
cymriibHOM mKady npu temnepartype He Boime 80 °C (MM OCTaBISAIOT HAa BO3AyXE B BHITSHKHOM IIKady
IIpY KOMHATHOM TeMIepaType 10 CASAYIOIIET0 3aHATHS) M B3BELIMBAIOT HA aHATMTUYECKUX BEcax.

Onpedenenue pacmeopumocmu

Ilar 6. B 6 cyxux npoOHpOK MOMENIAI0T HABECKH XOPOIIO U3MelbueHHoro nonuMepa Maccoit 0,10 T,
B3BEIICHHBIE HAa AHAINTHYECKUX Becax, n pacTteopsoT B 3,00 cM® mcnbiTyemoro pacteoputens (o 2
OTIpEICIICHUS JTS KaKII0T0).
Iar 7. VI3 MUKpOOIOPETKH MO KAIUIAM MPUIMBAIOT K KAXJIOMY PACTBOPY OCAIAUTENh MPU MOCTOSHHOM
NepeMEITUBAHNY JI0 TIOSBIICHUST HEUCUE3aI0MIeH MyTH.

O6vém (8 cm®) ocaoumens, npuxooswuiics na 1,00 cm® e3amozo pacmeopumens, saensemcs
KOJIUYECBEHHOU XapaKmepucmukol pacmeopumocmu HOIUMepa 8 OaHHOM pacmeopumere.

IlepeyeHr  BO3MOXHBIX  pAacTBOPUTENEM W COOTBETCTBYIOLIMX KM  OCaauTeNned  uis
MOJMMETHIIMETaKpHIIaTa IpUBeIicH B Ta0. b.

Tabonuua b
PacrBopuTen 1 ocaauTeu AJs1 OJMMETHIMETAKPHUIATA
Ne n/n PacTrBopurenn Ocaaurennb Ocaaurenb

1 alleTOH BOJA BOJA

2 METHJICHXJIOPU H-T eKCaH neTposieitHblii 3dup

3 XJ0podopm H-T eKCaH neTposieitHblii 3dup

4 YETBIPEXXJIOPUCTHIN YIIIepoa H-T €KCaH METPOJICIHHBIN 2hup

5 alleTOH H-T eKCaH H-TeNTaH

Henonumepuszayus norumepa
Hlar 8. {551 onpeneneHus TepMOCTAOMIFHOCTH TIOIMMEpa HaBecKy ero Maccoit 7,00 r moMemniaroT
B K00y Bropiia, COeqMHEHHYIO ¢ XOIOAMIBHIKOM JIMOMXa U KPYTJIOIOHHBIM CTEKIISTHHBIM TIPHEMHHUKOM,
HUMEIOIIUM CBsI3b ¢ aTMOC(HEpOi, U HArpeBalOT Ha AIICKTPOILUTUTKE JI0 PA3JI0KEHHs M BBIJCICHUS MapoB,
KOTOpbIE, KOHJCHCUPYSICh B XOJIOIWILHUKE, COOUparoTes B npuémanke. Cxema 1abopaTopHOW yCTAaHOBKH
JICTIOJIMMEPHU3AIINH OTUMETHIIMETaKpUIIaTa PUBEIeHa Ha puc. 5.
Ilpooykmul pasnosicenus udenmupuyupyiom no xoagouyuenmy pegpakyuu, CpasHusdas e2o ¢
BEUHUHOLU, UBMEPEHHOU 8 MeX Jce YCI08UAX Ol UCXOOHO20 MOHOMEPA, U NPUBCOEHHOU 6 Tumepamype
0151 MEMUIMEeMaKpUIama.

1- snexTporumTka, 2 - IByropnas kpyrinogonHas konba (mutud Ne 29), 3 - npooku (Ne 29 u 14,5), 4 - Hacagka Bropua ¢ nednermatopom, 5 -
XoJIoAMIIBHUK JInbuxa, 6 - aluIoHxK, 7 - KpYIJIOJOHHbIN CTEKJISTHHBINA IPUEMHHK, 8 - mTaTuB, 9 — SJIEKTPOCETh

Puc. 5. Cxema yCTaHOBKHU JACTIOTUMEPHU3AIIAN TTOTUMETHIMETaKpUIIaTa
Buisoovl. B nanHOM pasjiene 1abopaTopHOi paboThI CTYACHTY HEOOXOIMMO TIEPEYHCIIUTE OCHOBHBIC
WTOTH TIPOJICNIAHHON pabOTHI.

Temsr Ne 4,6,7
JladoparopHas pa6ora Ne 5 [TonyyeHue STHIeHA U IPONMICHA MUPOIN30M He(hTIHBIX hpaKItiit
Peakium kpekrHTa U ASTHAPUPOBAHKS OTHOCSITCS K TIEPBUYHBIM PEAKIIHSAM, TIPOTEKAIOIIMM TIpH MTUpoii3e. B
pe3-yIbTaTe MPOTEKAHUS ITHX PEaKIii 00pa3yeTcst CIOXKHAS CMECh HU3KOMOJICKYJISIPHBIX, OOJIBINIEH JacThiO
ra3000pa3HbIX MPOAYKTOB, B KOTOPBIX MPe00IIaatoT HEHACKIIIEHHBIE YIIIeBOA0pobl. Hapsmy ¢ nepBudHbIMEI
Ipd THUPOIM3E MPOTEKAIOT MHOTOYMCIICHHBIE BTOPUYHBIE DPEAKUUH, B KOTOPBIE BCTYMAIOT MPOIYKTHI




MIEPBUYHOTO PACIICTUICHUS] H30MepH3alisl napa(uHOBBIX Iierel, HATEHOBBIX IMUKIIOB M AITKWIBHBIX TPYIIT
ATKUIIAPOMATH-YECKHUX YTIIEBOIOPOIOB IIMKIIM3AIMS M JETHAPOIMKIN3AIKS 0Je()HHOB IUKIIM3AINS TUEHOB
noJMMepHu3anus olne()UHOB U TUCHOB KOHJICHCAITHS apOMaTHYECKUX YIIIeBoA0pooB. [IpoTekanue GoIbIoro
YHClia PA3HOOOPA3HBIX PEAKIM MPUBOIAUT K TOMY, YTO B MPOIIECCE MUPOJH3a 00pa3yeTcsi CIOKHAs CMECh
MIPOAYKTOB — OT Ta3000pa3HBIX (Ta3 MHUPONH3a) J0 JKUAKHX (CMoJia) M TBepAbIX (Kokc). ['a3 mmposmsa
SIBJISIETCA TIETIEBBIM, CMOJIa M KOKC—IT000Y-HBIMH TIPOyKTaMU ITPOITN3a. BEIX0/ Taza CTpeMsITCs YBEIHYHTH,
a BBIXOJIBI CMOJIBI M KOKCa, IO BO3MOXXHOCTH, YMCHBIINTh. ['a3000pa3HbIe MPOMAYKTHI MHPOJIM3a COACPIKAT
ITHJICH, TIPONIJICH, OyTaaueH. ApoMaTHIeCKHE YIIIEBOIOPOIBI (OCH30I, TOYOJI, KCHIIONbBI) BXOMISAT B COCTaB
cMounbel Tiponm3a. CocTaB M BBIXOIBI TPOAYKTOB THPOJIM3a 3aBUCIT OT XUMHYECKOTO M (hPaKIFIOHHOTO
COCTaBa ChIPbs, TEMIICPATyphl, BPEMCHH KOHTAKTa ¥ NAPIUAILHOTO JABJICHHS IMapoB ChIpbs. ChIpbeM
MUpONK3a CIyxar HedTh, ra3pl HedTemoObun U HedTenepepaboTKH, coaepikalie OONbIIOe KOTHMYSCTBO
JTaHa, TpomaHa W OyTaHa, pazIndHble OCH3WHOBBIE W KEPOCHHO-Ta30MiIeBbIe (pakimy HedTeH, TsoKeble
HeTsHBIC ocTaTKi. HammydimmM chIpbeM MHUPOoJTU3a SBIISIOTCS HACBIICHHBIC YIIeBoa0poabl. OHM Haubomee
JIETKO TIOJIBEPTarOTCs Pa3JIOKeHUI0. M3 HHMX HACBHIIIEHHBIC YIJIEBOAOPObl HOPMAILHOTO CTpPOCHUs Oojee
TIPEATIOYTUTENBHBI, YeM MX m3oMephl. [locmenrnue garoT npu nuponmse 0ojiee HU3KWI BBIXO]] HEHACHIIEHHBIX
YIIIEBOZOPOIOB, OOJBIIIE MeTaHa H Kokca. [1o Mepe yBemmdeHus1 MOJIEKYIISPHON MacChl ChIPhS BEIXO ATHIICHA
NpY TIUPOJIU3E HEMPEPHIBHO CHMKACTCS, & BBIXOJBI MPOMWICHA W OyTaJiieHa CHavala yBEIWYMBAIOTCS, a
3aTeM CHIKAIOTCS.
Llenv pabombr — TpOBEACHUE PEAKIMM THPONM3a HAa JIAOOPATOPHOW YCTAHOBKE, M3YUCHHE H3MEHEHUS
COCTaBa Ta3000pa3HbIX MPOAYKTOB PEAKIMU B 3aBUCUMOCTU OT YCJIOBHI peakiuy (TeMIIepaTyphl, YCIOBHOTO
BPEMEHH KOHTAKTa, MacCOBOTO COOTHOILICHHUS BOMASHOM TMap CHIPhE), COCTABICHHE MaTepHaIbHOro OaiaHca
OTIBITA.

Oxcnepumenmanvuas yacmo
[Muponu3 yriieBOAOPOTHOTO ChIPbsS BEIETCSA Ha MUPOJIM3HOM YCTAHOBKE TPH PA3IMYHBIX TEMIIEpaTypax U
cocTaBe ChIpbs. llepes Ha9aIoM OMbBITa MPOBEPSIIOT MPABUIBLHOCTH COOPKH, HANEKHOCTh M TEPMETHIHOCTH
BCEX COeIMHEeHNH ycTaHOBKH. [locie Toro kak Temrieparypa B peakTope JOCTUTHET 33 JaHHOI TeMIlepaTyphl, B
XONOAWIILHUK TOJAI0T BOMY. 3aJaHHYI0 TEMIIEpaTypy B peakTope TMOJIEPKUBAIOT C  I[TOMOIIBIO
TepMoperyisitopa. [IpuroToBieHHyI0 CMeCh YIIIEBOJOPOAOB MOAAIOT B 103aTop. MOMEHT TMOAauu ChIphbS B
PEaKIMOHHYI0 30HY NPHHAMAIOT 332 Hayajo OmbiTa. Bce 3KChnepruMeHTH HEeOOXOIMMO MPOBOIUTH TIPH
MOCTOSIHHOW OOBEMHOM CKOPOCTH TIOIa4H YTJICBOIOPOIHOIO ChIPbhs (BpeMst ucTeueHus Chipbst 30-35 muH). [o
OKOHYAHUH OIbITa (PUKCHUPYIOT 00BEM ra3oB IMPOIISHIIMX Yepe3 Tra30Bble Yachl M MAacCy JKUIKOW (Da3bl
CocTaBnsrOT MaTepuabHBINA OaNaHC TPOIecca, PACCYUTHIBAIOT BBIXO/ Ta3000pa3HBIX MPOIYKTOB MHPOIH3A.
CpaBHUBAIOT 3HAYEHHs BBIXOJA Ta3000pa3HBIX MPOAYKTOB, HAWXYIIINA pe3yibTaT OTOpachIBAlOT U
PacCUUTHIBAIOT HOBBIM COCTaB CMECH YTJIEBOJIOPOIOB. DKCIIEPUMEHTHI IPOBOJIAT TOKa HE OyJET JOCTUTHYTO
Tpe/ieNIbHOe 3HaYEHHE BBIXO/a Ta3000pa3HBIX MPOIYKTOB, TOCTE YXYIIMIEHUS TTOKa3aTels mporecca padoTy
MPEKPAIAoT.

Odghopmnenue pezyromamos
1. PaccuuThiBaroT Maccy MogaHHOTO ChIPbs Mcm=Vem:Pem,
rie Vem, Pcm - o0beM (M) W IUIOTHOCTH (T/MII) YIiIeBOAOpOAHOW cMecH. I[LmoTHOCTE cmecu
PacCUUTHIBAIOT MO POPMYIIE: p = x,-p +X,- p, + X, - pys X1, X2, X3-00BEMHBIE TIPOLIEHTBI COOTBETCTBEHHO

cmecu

rekcaHa, u3ompeHa, 6ensona, %00; p,,p,,p, - IVIOTHOCTH COOTBETCTBEHHO I'eKCaHa, U30NpeHa, OeH3oa,

/M.
2. PaccuMThIBalOT Maccy ra3oo0pasHbIX MPOJYKTOB MHPOJH3a, YCIOBHO CUUTAs, YTO B OCHOBHOM OHH
COJICPIKAT ITUIICH

m<’113 = V : M)NI

riae V - o0beM ra3zo00pa3HbIX MPOAYKTOB MO Ta30CUETUHKY, J; Vyy - MOJSPHBIA 00BEM raza mnpu
HOPMAJIBHBIX YCIOBUSX; Vyy =22.4 n/MONB; My, - MOIISIpHAS Macca dTrIIeHa, My =28 1/MOb.

3. Maccy JKMAKHX TPOAYKTOB HaxOAAT MO PasHOCTH MAacc CyXOro NpHEeMHHUKa W MPUEMHHKA C
KHUJIKOU (paKiuei.

4. PaccuMTBHIBAIOT Maccy KOKCa, OTJIOXKEHHOTO BHYTPH PEaKTOpa Mioxc=Mew-Mras-Myuy Pe3yIbTaThI

M. 100%

3aHOCAT B TaOnuIly. PaccunThIBaroT BbIX0/] ra3000pa3HbIX NPOIYKTOB: 7] =
cv.
Bvi600wi. B nanHom pasznene nabopatopHoit paboThl CTyAEHTY HEOOXOIMMO MEPEUUCIIUTE OCHOBHBIE
UTOTH MPOJIETIAHHOM pabOThI.



JlaGopaTopnas padora Ne 6 KATAJIMTUYECKUN KPEKWHT
Annapamypa, peaxmugvl U Mamepuabl

nabopaTopHasi yCTaHOBKA KaTaJIUTHYECKOTO KPEKUHTa (PUCYHOK 1);
UCCIIEIyEeMOE CBIPbHE;

karanmzarop (NaX-bKO);

Taxcbpasies

Pucynok 1. Cxema 1a60opaTOpHO yCTAaHOBKH KaTaJIUTHYECKOTO KPEKHHTa

IIpogedenue sxcnepumenma

[Iporecc kaTaqTUTHUECKOTO KPEKMHra INPOBOJUTCS HA YCTAaHOBKE CO CTAallMOHAPHBIM CIIOEM
KaTajau3aTopa, B KA4eCTBE KOTOPOro ObLI MCIOJIb3yeTcs meouTHbId kKatann3arop NaX-BKO (HaceimHas
mwiotHocTh — 0,65 T/cM®, cpennuii nuameTp vactui — 2-4,5 M, Gpopma rpanyn skcTpynar). Temmneparypa
B 30HE peaKinu BapbupoBaiack B npeaenax oT 400 no 550 °C, o0beMHast CKOPOCTh MMOAAYHU ChIPhS — OT 1
mo 54l

HcxomgHoe ceipbe mocie mojgaym W3 MepHo emkoctd E-1 B mpomexyrtounyto émkocth E-2,
CcHaO)KEHHOW KpaHOM JUIA PETYIMPOBaHUS TMOJAYH CHIPhsS, MOCTYMAeT Ha MpPEABAPUTENLHBIM HArpeB U
ucnapenue B neuysb-nuponuzep I1-3. B neun ucxognoe ceippe HarpeBaetcs n10 300 °C, a 1isi MOBBIIIICHUS
CKOPOCTH TeIuIonepeaadn TpyOka mupoim3epa HpeAcTaBiseT coboit mediermartop. U3 meun Harperoe
CBIpBE TOJaeTcs B peakTtop P-4, B KOTOPOM C MOMOIIBIO 3IIEKTPOOOOTpEBATENs MOAACPKUBACTCS
HeoOXxoauMasi TeMreparypa npouecca. O6beM peaktopa coctapiser 100 cm®. Iapsl IPoayKTOB HOCHE
peakTopa MpOXOAAT TeII00OMEHHUK T-5 W MOCTyHaroT B €MKOCTh-cemapaTop E-6, rie HakamuBaeTcs
xkuakas ¢aza. M3 emroctu-cemapatopa E-6 razoas ¢asza momamaeT B Ta30Bble 4Yachl, ¢ MOMOIIBIO
KOTOPBIX MPOUCXOIUT 3aMep UX KOJIMYECTBa, a 3aTeM cOpachiBaeTcs uepe3 BeHTwisitop H-7 B atmocdepy.

8) Obpabomka pe3y1bmamos

Kuakue TPOAYKTHI KPEKWHTa, IIOJyYeHHBIE CMENICHHEeM JHUCTWILISATAa W3 TMPUEMHHKA C
IOPOAYKTOM TOABEpraloT pasroHke. Kpekunr-Oensun otouparor go 200 °C, 3arem, OTTOHSIOT
npomexyTounyto ¢pakiuio 200 - 350 °C, KoTOpyr0 Ha MPOMBIIIICHHON YCTaHOBKE HANPABJISIOT B IICYb
rIyOOKOTro KpeKHHra. ATMOC(EpHYIO pa3sroHKy BeayT npumepHo Ao 250 °C B mapax, mocie 3Toro Koiuody
OXJAKIAIOT W JaTbHEWIYI0 pa3roHKy BeayT B BakyyMme. TakuM o0pa3oMm, MaTepwalbHBIA OaiaHc
pPasTOHKHM JaeT BbHIXOJ O€H3WHA, NPOMEXKYTOUHOW (pakiumu W octartka. [losydeHHBIE BBIXOJIBI
MePECUUTHIBAIOT Ha 3arpy3Ky. OOmmii MaTepuabHbIH OaaHC OMbITa pe/ICTaBlieH B Tabnuie 3.

Tabnmuna 1 — O6muit MmaTepuaabHBIN OaTaHc

Brixon
r % (macc.)

B3zsaro

(033 1) T 100

BCeTO. . i 100

Ben3uH 10 200 OC. . ..o

@paxusa 200 —350°C......oooii e,

KpPEeKUHT — OCTATOK. .. ..vveeieitiiiit e,

TITOTO. .ot e 100

CTyaeHT MOJDKEH BBEITIOTHUTE BCE JIA00paTOPHBIE PaOOTHI.



Kpumepuu oyenxu nabopamopuvix pabomol 6 cemecmpe

Kpumepuii oyenxu bann
(3a évinoinenue 00HOI 1a6OPamopHoll padomat) ou/ou-
3a04/3a04

JlaGopatopHast paboTa OTIMYASTCS MOCICAOBATEILHOCTHIO, TIPABMIBHOCTHIO MOTYYECHHBIX
Pe3yJIbTaTOB, BHIBOJIOB. [IpM OTBETE Ha BOIPOCHI CTYICHT JIEMOHCTPUPYET XOPOIIYIO 5/5/6
CTETICHb BIAJICHUS IIPEACTAaBICHHBIM MaTepraioM. OTBeTl (OPMYITHPYIOTCS apryMeH-
THpOBaHHO. OTCYTCTBHE OIMIMOOYHBIX OTBETOB.
JlaGopatopHasi paboTa OTIMYASTCS MOCICAOBATEILHOCTHIO, TPABIIBHOCTHIO MOTYYECHHBIX
Pe3yIbTaTOB, BRIBOAOB. IIpH 0TBETE HA BOMPOCH CTYAEHT AET AOCTATOYHO TONHBIA OTBET, 4/4/5
C HapyIIeHHEeM TOCIIe/IOBATEIbHOCTH U3NIOKeHUs. EcTh HEOOMBIION MPOIEHT OMMOOYHBIX
OTBETOB.
JlaGopaTtopHasi paOoTa BBINONHEHA C TPYyOBIMH OINMOKAaMH, TOJYYCHHBIC pPE3yJbTaThI
3HAYMTEIBHO OTJIMYAIOTCS OT WCTUHHBIX. Y CTyJEeHTa OTCYTCTBYET HYETKHHA OTBET Ha 3/3/4
TIOCTaBJICHHBIE BOITPOCHL.
JlabopaTopHast paboTa He BBITIOJHEHA. 0




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

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

«XuMHYecKast TEXHOJIOTHS OPUPOAHBIX BHCDFOHOCHTCHCIZ U YVIJIEPOAHBIX MAaTEPUATIOB)),
(HaumeHosanue)

Cemectp__ 5

Y4eOHBIM TUTAHOM 10 HamparieHuto mnoarotoBku 18.03.01 —Xwmwudeckas TEXHOJIOTHS IS
oOydarommxcs TMPEAyCMOTPEHO TMPOBEJEHNE NPAKTHYECKUX 3aHATHH 1o auciuiuimHe b1.B.09
Hedrexumuyeckuii cHHTES.

OOy4arImuMcs IPeIaraloTcsl pa3HOYPOBHEBBIC 3a7au U 3aJlaHUsl PEKOHCTPYKTUBHOTO YPOBHSI,
MO3BOJIAIONIME OILICHUBaTh M JAMAarHOCTUPOBATh YMCHUS CUHTE3UPOBATh, aHAIM3UPOBATh, 0000INATH
(baKTHYSCKHI ¥ TEOPETHUECKHI MaTtepuan ¢ (OpMYIUPOBAHUEM KOHKPETHBIX BHIBOJIOB, YCTAHOBJICHUEM
MPUYUHHO-CJICACTBCHHBIX CBSI3EH.

KoMmmiekT npakTu4eckux 3agaHui

o nucoumivge 51.B.09 HedbrexuMuueckuii CHHTES
(HaumeHoB8aHUe OUCYUNIUHDL)

IMpakTnyeckoe 3aganue Ne 1 Paznen 2 (Tembl 2-4). YrieBonoposbl.
AxmenpsHOBa, P.A. TexHomorns HepTEXUMHYECKOTO CHHTE3a: yueOHOe mmocodue [DIeKTpoHHBIH pecypc] /
P.A. Axmenpsnosa, B.I'. PsiooB, JL.I'. TapxoB. — 2-e uzn., uctp. u gom. - [lepms : [ITHUITY, 2015. - 288 c.

IpakTuyeckoe 3apanue Ne 2 Pazyen 4 (Tembl 6,7). llpeBpariieHuns yririeBoI0poioB
AxmenpsHOBa, P.A. TexHomorus HeTEXMMUYIECKOTO CHHTE3a: ydeOHOoe 1mocoOue [DIeKTpoHHBIN pecypc] /
P.A. AxmenpsiHoBa, B.I'. Psi6os, JL.I'. TapxoB. — 2-e u3n., ucnp. u jor. - [lepms : [THUITY, 2015. - 288 c.

MakcumasbHOe KOJIMYECTBO OAIOB 32 BBIOJIHEHHE OJHOTO MPAaKTHYSCKOTrO 3aJaHus CTYICHT
nojy4aet 1o 6 6aJuioB, MUHHMaNbHOE KoudecTBo OayioB — 0 .

Kpumepuii oyenxu bann
OtdeT oTIMYaeTcsl MOCIEA0BATEIBHOCTHIO, PABIUIBHOCTHIO MOTYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB. 6
OtcyTcTBHE ONTMOOYHBIX OTBETOB.
OTtuer oTnMyaeTcs MOCIeI0BAaTENbHOCTHIO, TPABUIIHOCTHIO MOMYYEHHBIX PE3YJIbTATOB, BBIBOJIOB. 5
Ectp He00JIB1I10# POLIEHT OIIMOOYHBIX OTBETOB.
OT4eT BBINOJIHEH ¢ TPYOBIMH OIIMOKAMH, MOTYYCHHBIE PE3yJbTaThl 3HAYUTEIBHO OTIMYAIOTCS OT 4
VCTHHHBIX.
He BbImONTHEHO. 0

CTy,I[eHT JAOJDKCH BBINIOJIHUTH BCC NIPAKTUYCCKUC 3a/IaHU.




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HwxHekaMCKHil XUMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Dakynvmem mexHON0SUHECKUL
Kageopa  HXC

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

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

«XuMHYecKast TEXHOIOTHS IIPUPOAHBIX BHCDFOHOCHTCHGIZ U YVIJIEPOAHBIX MAaTEPUATIOB)),
(HaumeHosanue)

Cemectp__ 5,7

KomnuiekT 3aianuii 1Ji1 KOHTPOJIbHBIX padoT

o pucrmiuinae 51.B.09 Hedbrexumudeckuii cuHTEe3
(HaumeHoB8anue OUCYUNTUHDL)

07151 OYHOU U OUHO-3A04HOU (hopM 00YueHUs

KonTpoabnas padora o temam Ne 1-7
Bapuant Nel

1. Obmue ceenenust o noymmepax. CrocoOb! MoMyYeHHs TOTUMEPOB (TIOTMMEPH3AIINS, TIOTMKOHACHCAIINS).
2. OxucneHne HaCHIIEHHBIX yrieBomopoaoB Cio-Cx B cmupThl. TpeOoBaHUS K CBHIPBIO, XapaKTEpPHCTHKA
OCHOBHBIX CTaJIMi mpo1iecca.
3. Jlnst ankumpoBanHus OSH30J1a UCTIONB3YIOT ITPOIAaH-TIPONICHOBYIO (DPAKIIUI0, 00beMHast A0JIS IIPOITHIICHA
B KOTOpOH paBHa 59%. Onpenenuts 00beM NPONaH-IPONMICHOBOH (Ppakimuy, HeOOXOIUMOM ISl OTyYEHHS
3000 kr m3onponmIOEeH301a, €CIIM CENEKTUBHOCTh IO N30MPONIIOeH3011y cocTaBisieT 93%.
4. HamumuTe cxeMy IpeBpaleHns XJIOPUCTOTO OyTwmia B 2-OyTaHON W BBEIWUTE IMOIYYEHHOE COEJH-
HEeHHE B cienyrome peakuun: a) okucienus; 06) K; 8) CHs—COOH (pa36epure MexaHn3M peakLum).

Bapuant Ne2
1. O61ue 3aKOHOMEPHOCTH TPOIIECCOB OKUCIIECHHS YTIIEBOJOPOAOB, OCOOCHHOCTU U CIIOKHOCTU TEXHOJIOTHH
OKHCJICHHS YTJIEBOZOPO/IOB.
2. CepHOKHCIIOTHASA THpATaI|sl HEHACHIIIEHHBIX YITIEBOJIOPOAOB B CIUPTHI. XUMHU3M IMpOIecca U MEXaHU3M
peakiumii. TpeOoBaHus K ChIpbto. [IperMyiiiecTBa M HEIOCTATKH TPOIECCa CEPHOKUCIOTHOW THIpATAIIUH
oneduHOB.
3. Ilpn nmpsiMol ruzpaTaliy ATWIEHA CEJIEKTUBHOCTB IO 3TaHOMY cocTaBisieT 98%. OmnpenennTs CTENeHb
TIPEBPAIIEHNS STUIIEHA, ECIIM Ha THapaTamuio nogano 32000 m® rasza, oObemMHas 101 STUIEHA B KOTOPOM
93%, a Macca OIy4eHHOr 0 3TaHoa paBHa 2400 Kr.
4. TlomyunTe anKUIUPOBaHWEM O€H30Ja STWIOCH30JI M BBEAWTE €r0 B PEaKIMUd CO CIEXYIOLUIMMU
pearentamu: a) HNOs + H,SO4; 6) CHs— CH = CHp; B) Cl; (hv); 1) Cl2 ( A1C153). (pa3bepure MexaHU3M
peaKimmn).

Kpumepuii oyenxu bann
JleMoHCTpHpYeT TOHOE TMMOHWMAaHWE TOCTABICHHOW 3amadd. JlaeT JIOTWdecKu OOOCHOBAHHBIM, 10
TIOJTHBIN 1 TIPAaBIIILHBIN OTBET HA TIOCTABJICHHBIH BOMPOC. OTCYTCTBHE OMMOOYHBIX OTBETOB.
JlaeT noctaTo4uHO MOJHBIN OTBET, C HAPYIICHUEM MOCIE0BATEILHOCTH U3JI0XKEHUSL. 8
JlaeT HemomHbIN OTBET Ha BOIIPOC. 6
Her otsera. 0

MaxkcuMalbHOE KOJTUYECTBO 0AJIJIOB 32 BBIOJHEHHE KOHTPOJIbHOM PaboThI cTyAeHT mony4daet 10,
MHHHMAaJIbHOE KOJIMYecTBO 0amioB — 0 .




0151 3a04HOU (hopMmbl 0OYUEHUs

Koutpoabnas padora mo temam No 1-7
Bapuant 1

1. OcHOBHBIE HanpaBJIeHHsI XUMHUUYECKOH MepepabOTKH HACBHIIEHHBIX YIiieBoaoponoB Co-Cao.
2. OU3NKO-XIMHUIECKIE OCHOBBI JieicTBHs Moromux [TAB.
3. Tuponusy noxasepriu 3500 m® mMeTana. CTeneHp npeBpallieHus MeTaHa paBHa 75%, Macca aleTHIEHA B
MPOAYKTax Mupoin3a coctabisieT 760 kr. OnpeaenuTs CeNeKTUBHOCTD MpOoIiecca.
4. TomyunTte U3 OeH305Ia O-3THIOEH30JICYIb(OKHCIOTY W BBEAWTE JAHHOE COCIWHEHHE B PEAKIIHH CO
cnenyroummu peareatamu: a) HoSOs; 6)Cl2(AICIs); B) CH2 = CH: (pa3bepute MeXaHU3M PEaKIlim); T)
CHsC1;1) Cl; (hv) (pa3bepure MexaHHU3M pEaKIfim).

Bapuanr 2
1. OcHOBHBIE HaIPaBIEHUSI XUMHUIECKON TTepepab0TKX HEHACKHIIIEHHBIX YT1eBo10poa0B Co-Cig.
2. Be100p ChIpbs 1S POU3BO/ICTBA MTOBEPXHOCTHO-AKTHBHBIX MOIOIIHUX BEIIIECTB PA3IMYHOTO JACHCTBUSL.
3. Beixoj 3THIXJIOpH/IA, TTOTY4aeMOro THPOXJIOPHPOBAHUEM 3THJICHA, COCTABISIET 87% OT TEOPETHUECKOTO.
Onpenenuts 00beM ATUIICHOBOH (Ppakiyu, ecau o0beMHas ToJIs STHIIEHa B Hell paBHA 72%, HEOOXOAMMON
Juts ioydeHust 900 Kr STUIXIIOpUa.
4. Tlonyunte u3 OEH30JIa O-HUTPOTOJIYOJ M BBEAUTE €r0 B PEAKIUH CO CICAYIONIMMU PEarcHTaMU:
a)H2S0s; 6)Clz(hv) B)CH2=CH>; r)CH3C1(pa3bepurte MEXaHHU3M PEAKIIHHN).

Bapuanrt 3
1. OcHOBHBIE HanpaBJIeHHsT XUMIYECKOHN Mepepab0TKH apOMaTHIECKHX YTIIeBOJIOPOIOB.
2. IIpomsinuieHHBIE cHOCOOB! MOMYYEHUS] OJHOATOMHBIX CIUPTOB. OOJIACTH NMPHUMEHEHHS OZHOATOMHBIX
CIIUPTOB.
3. Jlna mmpomusa B3sato 1200 M° mpupomHOro rasa, B KOTOPOM 0ObeMHas 10Is MeTaHa paBHa 85%.
Omnpenenuth Maccy 00pa30BaBIIETOCs AlETUIICHA, €CJIM CTEeNeHb MpeBpalleHus MeTana paBHa 97%, a
CEJIEKTMBHOCTH 10 alleTHiIeHy cocTaBisieT 34%.
4. INonyuute u3 OEH30Ja CTUPOJ M BBEAMTE €TI0 B PEaKIMU CO cienyrmumu pearentamu: a) HNO;z +
H>SO4; 6) CH3— CH = CHg; B) Cl2 (hv); 1) Cl2 ( A1Cl3). (pa3bepute MeXaHU3M PEaKInH).

4. TlonyuuTte u3 OCH30Ja M-XJOPOCH30WHYIO KHCIOTY M BBEIUTE €€ B PEAKIUU CO CICTYHOIUMU
pearentamu: a) H»SOs; 6) HNOs+H SO B) CH=CH-CH2-CHs; 1) CH3Cl (pa3bepute MexaHU3M
peaxium).

Bapuanr 4
1. O6mue cBenenust o onumMepax. CriocoObl OMyYEHHs MOTUMEPOB (TTOIMMEPH3aIIHs], TOTUKOH/ICHCAIIHS).
2. OkucneHue HachllleHHBIX yrieBoopogoB Cio-Coo B crmpThl. TpeOoBaHMS K CHIPIO, XapaKTEPHCTHKA
OCHOBHBIX CTaJIM{ IpoLecca.
3. Jlnst ankwmpoBaHusi O€H3071a UCTIONB3YIOT MPOTAH-TIPONIICHOBYO (hpakimio, 00beMHas! I0JIsl IPOIICHA
B KOTOpO# paBHa 59%. Omnpeieanth 00beM MPOaH-IPOIMICHOBON (hpaKIK, HEOOXOIUMOM IS MOTYUCHHUS
3000 kr m3onponmIOEeH301a, €CIIM CENEKTUBHOCTH 10 H30MPONMIOeH3011y cocTaBisieT 93%.
4. HamumunTe cxeMy IpeBpallieHHs] XJIOPUCTOTO OyTuia B 2-OyTaHON W BBEIHUTE MOJIYUYEHHOE COEIU-
HEeHHe B cienyromnue peakiun: a) okucienns; 6) K; 8) CHs—COOH (pa36epute MexaHU3M peakium).

Bapuant 5
1. OOmme 3akOHOMEPHOCTH TPOIIECCOB OKHCIICHHS YTIIEBOJOPOIOB, 0COOSHHOCTH U CIIOKHOCTH TEXHOJIOTHH
OKHCIICHHS YTJIEBOIOPOJIOB.
2. CepHOKHUCIIOTHASI THpATAIIUS HEHACKHIIIIEHHBIX YIIIEBOIOPOJIOB B CIIUPTHL. XUMH3M MPOLIEcca U MEXaHU3M
peakuuii. TpeGoBanus K cblpbto. [lpenmyiecTBa ¥ HENOCTATKU MPOLECCa CEPHOKHUCIOTHOW THApaTallid
one(hUHOB.
3. Ilpu mpsMO¥ THApATaIlMK ATWICHA CEIEKTUBHOCTH IO ATaHOMY cocTapisier 98%. Omnpenenuts CTereHb
TIpEBpAILEHHs STWIEHA, €CIIM Ha rupatamuio nogado 32000 M3 raza, 0ObeMHast J0JIS STHIEHA B KOTOPOM
93%, a Macca OIy4eHHOr 0 3TaHoa paBHa 2400 Kr.
4. TlonyunTe aNKWIUPOBAHWEM OCH30JIa JTWIOCH30J M BBEIWTE €r0 B PEAKIMU CO CIEIYIOIHIMU
pearentamu: a) HNOs + H,SO4; 6) CHs— CH = CHp; B) Cl3 (hv); 1) Cl2 ( A1C13). (pazbepure MexaHu3M
peaxmun).

Bapuanr 6
1. Knaccudukanust u XapakTepUCTHKa PEaKIWil HETMOJHOTO OKHCIEHUS, MMEIOIMIMX MECTO B Ipoleccax



HE(PTEXUMHUYECKOIO CHHTE3A.

2. OxcureHatsl — KaK KOMIIOHGHTHI pedopMymupoBaHHOTO OcH3WHA. VX CpaBHUTEIBHBIA aHATU3 |
XapaKTEPUCTUKA CBOKCTB.

3. CreneHb KOHBEPCHM STHJICHA B TPOIECCE €r0 MPSMOrO OKUCIeHWs paBHa 34%. OObeM STWIICHA,
M3PAcXOI0BAHHOTO B mponecce, coctapnsgeT 1700 M. OnpenenuTs celeKTUBHOCTh MO OKHCH STHJIEHA, €CIH
Macca OKHCH dTriieHa paBHa 600 Kr.

4. INonmyuute u3 OEH30J1a CTUPOJI M BBEAMTE €r0 B PEaKIMU CO cienyrmumu peareHtamu: a) HNO;z; +
H2S04; 6) CH3— CH = CHy; B) Cl; (hv); 1) Cl2 ( A1Cl3). (pa3bepure MEXaHH3M PEAKIIVMN).

Bapuant 7
1. OCHOBHBIC HAIPABJICHUS XUMHYESCKON Mepepab0OTKU HACKIIEHHBIX YTIIeBOA0po10B Co-Cao.
2. OU3NKO-XIMHUIECKIEe OCHOBBI JieicTBHs Moromux [TAB.
3. Tuponusy moaseprim 2500 mM® MeTana. CTeneHs NpeBpalleHus MeTaHa paBHa 85%, Macca aleTHICHA B
MpOoAyKTax mupoin3a coctabisieT 850 kr. OnpeaenuTb CeNeKTUBHOCTB MpOIiecca.
4. Tonyunte u3 OeH30J7a M-3THIOEH30JCYIb()OKUCIOTY ¥ BBEAUTE JAHHOE COCAWHEHHE B PEAKLUH CO
cnenyroummu peareatamu: a) HoSOs; 6)Cl2(AICIs); B) CH, = CH: (pa3bepute MexaHU3M PEaKIlUK); T)
CHsC1;1) Cl; (hv) (pa3bepure MexaHH3M pEAKITHHN).

Bapnanr 8
1. OcHOBHBIE HAIIPaBICHUSI XUMHUIECKON TTepepab0OTKX HEHACKIIIEHHBIX YTIeBo0poaoB Co-Cis.
2. Be16op chIpbs 7151 IPOM3BOACTBA TOBEPXHOCTHO-AKTUBHBIX MOIOIIMX BELIECTB Pa3IMYHOTO JEHCTBHS.
3. Beixoa sTHIXIIopHa, MOy4aeMoro THAPOXJIOPUPOBAHUEM ATUJICHA, COCTABISIET 87% OT TEOPETHUECKOTO.
Omnpeznenuts 00bEM STUICHOBOH (pakLiM, €ciM 00beMHasl I0JIs 3THICHA B Hel paBHa 72%, HEOOXOIUMON
ot nonydeHust 1000 kr stunxiiopua.
4. Tonyunte 13 OEH30JIa O-HUTPOTOJIYON W BBEOUTE €r0 B PEAKUUH CO CICAYIOIIUMH pearcHTaMH:
a)H2S04; 6)Cla(hv) B)CH,=CHj; 1)CH3C1(pa3depure MeXaHU3M PEaKIiH).

BapuanT 9
1. OcHOBHBIE HanpaBJIeHHsI XUMHUYECKOH MepepabOTKH apOMAaTHYECKHX YTIII€BOJOPOIOB.
2. HpOMI)IHIIIeHHI)IC CII0COOBI TMOJy4YCHUA OJHOATOMHBIX CIIMPTOB. O6JIaCTI/I NMPpUMCHCHUA OJHOATOMHBIX
CIIUPTOB.
3. s mmponmmsa B3ato 1600 M® mpupomHOro rasa, B KOTOPOM oObeMHas 101 MeraHa pasHa 80%.
Omnpenenuts Maccy 00pa30BaBILETOCS alleTUIICHA, €CIM CTeleHb MpeBpallcHus MeTaHa paBHa 96%, a
CEJIEKTUBHOCTH IO alleTUIIEHY cocTaBisieT 38%.
4. Tlomyunte u3 OeH30sla M-XJOPOEH30HHYIO KHCIOTY M BBEIUTE €€ B PEAKLUUU CO CIEeIYIOLIMU
pearentamu: a)H>SO4; 6)HNO3+H>S04; B)CH,=CH-CH2-CHs; 1)CH3C1 (pa3bepute MEXaHU3M PEaKIuH).

Bapuant 10
1. Obmue ceenenus o nosmmepax. CrocoObl MoIyYeHHs TOIUMEPOB (TTIOIMMEPH3ALINS, TIOTMKOHACHCALIUS).
2. OkucneHue HachllleHHBIX yrieBoopooB Cio-Coo B crmpThl. TpeOoBaHMS K CHIPHIO, XapaKTEPHCTHKA
OCHOBHBIX CTaJIMi mpo1iecca.
3. Jlns ankunupoBaHus OEH3051a UCHOJB3YIOT MPOIIaH-TIPONMICHOBYIO (DpaKinio, 00beMHas A0S POIUIIeHa
B KOTOpOH paBHa 69%. Onpenenuts 00beM NPONaH-NPONMIEHOBOH (ppakiyu, HeOOXOIUMOM IS NOJIyYEHHS
4000 KT U30IpONIIOEH30J1a, €CITU CEIIEKTUBHOCTH M0 M30MPOIMIOEH30ITy cocTaBIsieT 85%.
4. W3 mponuieHa MOJyYUTE H30NPONMIIOBBIA 3(Up M BBEAWTE €ro B pEakUuu: a) anuao0ju3a; B)
OKHCIICHHS.

BapuanT 11
1. OO1Me 3aKOHOMEPHOCTH ITPOIIECCOB OKUCIICHUS YIIICBOIOPOIOB, OCOOCHHOCTH U CJIOXHOCTH TEXHOJIOTUH
OKHCJIEHHS YTJIEBOJIOPO/IOB.
2. CepHOKHCIIOTHAS THApATAIHs HEHACHIIIIEHHBIX YTJIEBOIOPOIOB B CIUPTHI. XUMHU3M MPOIECCa U MEXAHU3M
peakimii. TpeOoBaHus K ChIpbo. [IperMyliiiecTBa M HEIOCTATKH IPOIECCa CEPHOKUCIOTHOW THIpaTalluH
oneduHOB.
3. Ilpu npssMOM TrUpaTaliy STWIEHA CEIEKTUBHOCTD MO 3TaHONy cocTaBiseT 95,5%. Onpenenurs creneHb
TIPEBPAIIEHNS STUIIEHA, ECITM Ha THapaTamuio nogano 22000 m® raza, oObemMHas 10 STUIEHA B KOTOPOM
93%, a Macca OIy4EHHOT 0 3TaHoa paBHa 2600 Kr.
4. IlonyunTe anKUIMpPOBaHUEM OEH30Ja KyMOJI M BBEIUTE €r0 B PEaKIUU CO CIEAYIOIINMH peareHTaMu:
a) HNOs + H;SO4; 6) CH3— CH = CHgy; B) Cl; (hv); 1) Cl2 ( A1Cl3) (pa3beprte MEXaHU3M PEAKIUH).

BapuanT 12



1. Knaccupukaimss ¥ XapakTepUCTHKA pEakIMii HEMOJHOTO OKHCIICHUs, MMEIOIIMX MECTO B TIpoIleccax
HE(PTEXUMHUIECKOTO CHHTE3A.

2. OkcureHatbl — KaK KOMIIOHCHTHI pedopMynupoBaHHOrO OeH3uHa. WX CpaBHUTENBHBIA aHAIW3 U
XapaKTEepPUCTUKA CBOWCTB.

3. CremeHp KOHBEPCHM OTHJIEHA B TPOIIECCE €r0 MpsIMOTO OKWciieHus paBHa 44%. OObeM dTWieHa,
M3pAacXo0BAHHOTO B mpouecce, cocrapisger 1300 m3. Onpenenuts ceIeKTHBHOCTE MO OKHCH STHIICHA, €CIH
Macca OKHCH dTiiieHa paBHa 700 Kr.

4. Tlonyunte n3 OeHzoma M-OpoM(eHONI M BBEAWTE NaHHOE COCTUHEHHE B PEAKIHI0 CO CIEIYIOIIHMU
pearearamu: a) Bry; 6) CH,=CH—CH3s (pa3z6epute mexannsm peaknumn); B) CH3Cl.

Bapmnanr 13
1. OcHOBHBIE HAIIPaBIECHUS XUMHUIECKON TTepepabOTKA HACHIIEHHBIX YTIIeBOA0po0B Co-Cao.
2. OU3UKO-XUMHIECKHE OCHOBBI JieicTBIS Moronmx [TAB.
3. Tuponusy noxasepriu 3000 m® mMeTana. CTeneHs npeBpallieHus MeTaHa paBHa 65%, Macca aleTHIEHA B
NpOAYKTax muposu3a coctapiset 750 kr. OnpeaenuTs ceNeKTUBHOCTD MPoLiecca.
4. TomyunTte U3 OeH307A M-ATHIOCH30JICYIH(POKICIOTY U BBEAUTE JAHHOE COCMWHEHHE B PEAKIMHA CO
cnenyronmmu peareatamu: a) HoSOs; 6)Cl2(AICIs); B) CHo = CH: (pa3bepute MexaHU3M PEaKIlUm); T)
CH3C1;1) Cl; (hv) (pa3bepure MexaHHU3M pEaKIin).

Bapuant 14
1. OcHOBHBIE HAIIPaBICHUSI XUMHIECKON TepepabOTKH HEHACKHIIIEHHBIX YTIeBo10poaoB Co-Cis.
2. BeIOOp chIpbst 151 IPOM3BOJICTBA MTOBEPXHOCTHO-AKTUBHBIX MOOIIMX BEIIECTB Pa3IMYHOTO JCHCTBHSI.
3. Bexox sTwixiopuaa, moJIy4aeMoro TuApoXJIOpUPOBAaHUEM ITHIICHA, COCTaBIIET 87% OT TEOpPEeTHYECKOro.
Omnpeznenuts 00bEM STUIICHOBOW (paKLiy, ecu 00beMHasl 10N STWIEHA B Hel paBHa 72%, HEOOXOIMMON
Juts momydeHus 600 Kr 3THIXJIopHua.
4. Tonyunte n3 OeH30Ja M-HUTPOTOJYOJN M BBEAHWTE €r0 B PEAKIUU CO CIEAYIOIIMMH pearcHTaMH:
a)H2S0s; 6)Clz(hv) B)CH2=CH>; r)CH3C1(pa3depute MEXaHHU3M PEAKIIHN).

Bapmnanr 15
1. OCHOBHBIC HANPABJICHUST XMMHUYECKOH MepepabOTKH apOMaTHIECKUX YTIIEBOIOPOIOB.
2. IlpombImieHHbIE CHOCOOBI MOMYYeHHs OAHOATOMHBIX CIMpPTOB. OONMAacTH TMPUMEHEHHS OIHOATOMHBIX
CIHAPTOB.
3. Jlna mmpomusa B3sato 1100 M° mpupomHoro rasa, B KOTOPOM 00beMHas 10Is MeTaHa paBHa 75%.
Onpenenuts Maccy 00pa3oBaBIIETOCs alleTUIICHA, €CI CTeNeHb MpeBpalleHus MeTaHa paBHa 93%, a
CEJIEKTUBHOCTH IO alleTUIIEHY COCTaBIsIET 52%.
4. Tlonmyuute u3 OeH30ja M-XJIOPOCH30HHYIO KHCJIOTY U BBEIUTE €€ B PEaKIUU CO CJCIYHOIIUMU
pearentamu: a)H>SO4; 6)HNO3+H>S04; B)CH,=CH-CH2-CHs; 1)CH3C1 (pa3bepute MEXaHHU3M PEaKIuH).

Tpebosanus k opopmaerur KoHmpoabLHOU pabomol
1. KonTponbsHast pabota opopmIIsieTcs: B OTAEIBHON TeTPajIy.
2. Ilpu odopmiieHHH pabOTHI CHAYaNa UIET 3alUCh 3aJJaHUs, 3aTEM €T0 PElIeHHE.
3. OTBeT Ha KaXK/IbIii TEOPETHYECKUI BOTIPOC KOHTPOJIBHOTO 3a/IaHUs IOJDKEH OBITh 000CHOBAHHBIM.
4. Tlpu pemieHuH 3agaddl CTYJCHT HPUBOAUT TOAPOOHOE peIIeHHE 3aJa4yd, OOBACHIA KaxKIoe
MaTeMaTUYECKOE IEUCTBHE.
5. CrymeHT mOINHCHIBaeT KOHTPOJBHYIO DPAabOTy W TpPENOCTaBIseT ee B JAeKaHaT (akyibTeTa Ha
pELIeH3UPOBaHUE.
6. Eciin koHTpOsbHASE paboTa HE 3aYTeHa PELEH3EHTOM, TO OMIMOOYHO BBHIMOJHEHHBIEC 33/1a4H PEIIAIOTCS
MOBTOPHO B TOM K€ TETPAJIU.
7. CTyzneHT IOJKEH BBINOJHATh KOHTPOJIBHYIO palOTy CBOEro BapuaHTa, B MPOTHBHOM cilydae pabora
PEIIEH3EHTOM HE 3aCUUTHIBACTCS.

Kpumepuii oyenxu bann
JleMoHCTpHpYeT NOJHOE MOHMMAHWE MOCTaBICHHOW 3ajaud. Jlaer jormuecku OOOCHOBAHHBIH, 30
TIOJTHBII ¥ TIPABUITLHBIN OTBET Ha MOCTaBIEHHBIN Bonpoc. OTCYTCTBHE ONTHOOYHBIX OTBETOB.
Jlaet 1ocTaTOYHO MOJIHBIA OTBET, C HAPYIICHHEM TTOCIIEI0BATENLHOCTH M3IIOKEHNSI. 24
JlaeT HEeMoJIHBII OTBET HA BOIPOC. 16
Her otBera. 0

MaxkcuManbHOE KOJIMYECTBO 0AJIOB 32 BBIMOJHEHHE KOHTPOJIBHOM paboThl cTyAeHT monyyaet 30,
MUHUMAaIBLHOE KonuuecTBo 0annoB — 0 .




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
HuxHexaMCKuii XMMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaepanbHOT0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTET»

Dakynvmem mexHON02UHECKULL
Kagpeopa  HXC
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Bapmuanrt 1
1. Kakoe cpIpbe UCTIONB3yeTCs B Mpolieccax HehTeXUMIUUECKOTO CHHTE3a:
a) TPOAYKTHI OCHOBHOTO OPraHUYECKOTO CHHTE3a;
0) TPOMYKTHI MEPBUYHON U BTOPHYHON NiepepaboTKu HeTH;
B) TOpPIOYHE HCKOIAEMBIE;
I') TPOJAYKTHI OMOXUMHUYECKHX MPOIECCOB;
2. HedrezaBoackue ra3pl KaKuX MPOIECCOB MEPepadOTKU HEPTH COEPIKAT HAMOOIBIIIEe KOJMIECTBO
ATUIICHA?
a) MUPOJIH3a;
0) TepMHUYECKOTO KPEKHHTa,;
B) KaTAJIUTUYECKOIO KPEKHUHI'a;
I') BTOPHYHOH MEPEroHKH OCH3MHA;
3. OCHOBHBIE BUJIBI CHIPBS TS TPOM3BO/ICTBA BUHIJIXJIOPHU/IA:
a) STUJICH, aLlETHJICH;
0) BUHMJIALICTHJICH;
B) 3TaH;
T') METaH
4. Karanu3zaTop npoiecca OKHCICHHS 3TUIICHA 1O OKUCH STHJICHA
a) cepHas KHCIIOTa,
0) coJisiHast KUCIIOTA;
B) aJIIOMOCHIIUKATBI,
) cepeOpo Ha HOCHUTEE.
5. Tum peakTopa npouecca OKUCIEHUS 3TUJIEHA 10 OKMCH 3TUJIEHA
a) KOJIOHHA;
0) 0OBEMHBII peakTop ¢ MEIANKOIi;
B) IIaxXTHAs 11€Yb;
) TpyO4aThIii peakTop

6. OyHKIMOHANBHON TIpymmoi, KoTopas OTHOCHTCS K opueHTantam |l poma B  peakiusax
9MEKTPOGHUIEHOTO 3aMEIEHUS B APOMATHIECKOM SIAPE SIBIISAETCS:

a) -NO,

0) -OCHs

B) -Cl

r) -N(CHs)



7. Uucno M30MEpOB, OTHOCSIIMXCA K KiIaccy anu(aTHYecKuX CIHPTOB, U BemlecTBa, (opmyia
koroporo CsH100, paBHO:

a) 5

0)3

B) 7

r) 4
8. ®opmyna UacTHLBI, KOTOpas B OpPraHUYECKUX PEaKLUHUSX NPOSABISET TOJNBKO AIEKTPOPHIbHEBIC
CBOMCTBA, UIMEET BUJI:

a) OH

0) CHs"

B) C.HsOH

r) H202
9. OCHOBHBIM MIPOAYKTOM XJIOPUPOBAHHUS 2-METHIOYTaHa Ha CBETY SIBIISETCA:

a) 2-xJ0p-2-MeTHI0yTaH

0) 1-x10p-2-MeTUIOyTaH

B) 1-xy10p-3-MeTHUIOyTaH

r) 2-x70p-3-MeTUI0yTaH
10. B peakmuu npucoenuHeHHs Bonbl K OyTuHY-1 B ycrmoBusix KydepoBa OCHOBHBIM OpPTaHHYECKUM
MPOLYKTOM SIBJISIETCS:

a) Byranon-2;

0) byranmuon-1,2;

B) byranas;

r) byraHomn.
11. Cxema peakiuy, B KOTOPOM OCHOBHBIM OpraHHMYECKHM NPOAYKTOM pEaKUuu SBISIETCA
M30MPONIITIOCH30I (KyMOIT), UMEET BH/I;

2) CsHsCOONa + (CHg),CHCI |5
6) CeHsCl + (CHs);CHONa |

8) CeHs + (CHa),CHCI |25

1) CsHsONa + (CHz),CHCI | 5

12. Cxema XMMHUYECKOW pEakIM{ MONYyYCHUsS CHUHTETHYECKOW YKCYCHOW KHCIOTBHI B MPOMBIIUIEHHOCTH
MMeEeT BUJ!

P,t°k:
a) CO + Hy |5
kat
6) CoHsOH + Oy I:

k:
B) CsHpo + O, IE:

r) Cohi20g | 2™

13. HutpoBanme npomaHa a30THOM KHUCIOTOH B YCIOBHSIX peakuuu KoHOBajoBa MNpPOTEKaeT IO
MEXaHU3MY:

a) PagukanpHOTO 3aMeEIIeHNS;

0) PagukanbHOTO IpUCOEIMHEHUS;

B) DJIEKTPOQHIBLHOTO IPUCOECTUHEHUS;

) DNeKTPO(UIBHOTO 3aMEeIICHUS.
14. B otiinume ot OeH30J1a, TOJIYOJI BCTYIIACT B PEAKIIHIO:

a) ANKUIMPOBaHUE;

6) XnopupoBaHH€ B IPUCYTCTBUHU KUCIOTHI JIpfonca;

B) OKuCIIeHre TepMaHraHaTOM KaJlwus;

r) [Ipucoeannenne Bogopoaa.
15. HedrezaBoackue raspl Kakux MPOLECCOB MepepaboTKH HePTH comepkaT HauOoblIee KOJIMYECTBO
¢bpakuun  yrineBogopogoB Cy, SBISIONICHCS WCTOYHUKOM JUIS TIOJNydeHHsS OYyTHIIEHOB, M300yTHIICHA,
Oyraauena-1,3?

a) MUPOJIN3a;

0) TEpMHUYIECKOTO KPEKHHTA;

B) KaTAJIUTUYECKOTO KPEKHHTa;

I') BTOPHYHOH NePEeroHKH OeH3MHa;
16. OnTuManbHbIE YCIOBHS ITpoliecca JerHAPHPOBaHUs STHI0EH30J1a 10 CTHPOJIA:



a) temneparypa 595°C, napnenne 0,1 MIla, KeIe3HOOKCHIHBIN KaTaau3aTop;
6) temneparypa 620°C, nasnenue 1,2 MIla, XpOMOOKCHIHBIN KaTaIU3aToP.
B) Temneparypa 320°C, nasnenue 0,1 MIla, cepeOpAHbIH KaTamu3aTop.
r) Temneparypa 108 °C, nasnenue 0,1 MIla, cepHOKHCIIOTHBIH KaTaIn3aTop.
17. Kak Ha3pIBaeTCA OCTaTOK BaKyyMHOH MeperoHKH HeTu?
a) TypoH;
0) kapOeH;
B) OuUTYyM;
') Ma3yT.
18.CrIpB€ A MpOU3BOACTBA ITUICHOKCUAA
a) aTaH
0) STHIICH.
B) M-KCHJIOJL.
T') I-Kpe30J1.
19.0cHOBHBIE TEpMHYECKHE TTPOIIECCHI HeTerepepaboTKH:
a) TEPMHUYECKUH KPEKHUHT TI0 IaBJICHUEM, alIKHINPOBAHHE, THPOIIN3
0) TepMHUYECKHI KPEKHUHT O/ JaBIeHHEM (BUCOPEKUHT), KOKCOBAaHHE, ITUPOJIU3
B) KOKCOBaHHE, TIOJIMMEPHU3AIHs, BHCOPESKUHT.
T') M30MepHU3aNNs, KOHICHCAIHS, TTOTUMEPU3aIlns
20. C noBbllIEHHEM BpEMEHHU NPEOBIBAHMUS CHIPBS B PEAKIIMOHHON KaMepe Mpolecca KOKCOBAHHUS BBIXO/T
KOKca:
a) YMEHbIIIAETCS;
0) yBEIIMYMBACTCS;
B) OCTaeTCs] HEU3MEHHBIM;
T') MEHSETCSI HEOTHOPOTHO

Bapmuanr 2
1. Jomyctumoe copeprkaHue Bobl B He(hTH, nocTynaromeii Ha ycranoBky ABT cocrasinsiet:
a) He 6onee 1% mac.;
0) He O6onee 5% mac.;
B) TIOJTHOE OTCYTCTBUE;
r) He 6onee 0,1%mac.
2. Kaxoi#i mporiecc JIeXHUT B OCHOBE pasziesieHns: HehTH Ha (PpaKIvu:
a) TPOIIECC IKCTPAKITUH;
0) mporiecc abcopOuy;
B) MpOLIECC IEPETOHKH;
T') IPOLIECC aJICOPOLINH;
3. OCHOBHBIE PEaKINU KaTATUTHIECKOTO pUPOPMHHTA
a) JETHIPUPOBAHHUE U JETUAPOLMKIN3ALHS
0) KPEKUHT U YIUIOTHEHUE
B) U30MEpHU3aIUsi
I') AeTHIpaTalys 1 JUMEpPHU3aLus
4. Ha3znauenue npouecca BUCOpEKHUHTa:
a) yriy0ieHue nepepaboTku HeTH;
0) noydeHne KOTEIbHOrO TOIUINBA 3a1aHHOH BSI3KOCTH;
B) TIONy4eHHE OCH3MHA;
I') OYMCTKA HEPTH OT MEXaHMUYECKUX TIPUMECEH.
5. Henocratku MeTo/1a MOTyYeHHs BUAHHIIXJIOpUA THAPOXIOPUPOBAHHEM alleTHIICHA!
a) HEIOCTYITHOCTh UCXOIHOTO CBIPbS;
0) B3pBIBOOIACHOCTH AIETHIICHA;
B) TOKCHYHOCTB aIleTUJICHA;
T') CJIOKHOCTb anmnaparypHOro ohopMIIeHHs.
6. Karanuszarop mpon3BoICTBa OKHCH 3TUJICHA OKUCIICHUEM 3THIICHA:
a) XJIOpUJ OJTHOBAJIICHTHON MEJIH;
0) MeTaJuITMYECKOe cepedpo;
B) A|203.
r)pocdopHas kuciaoTa



7. Cxema peaxiiuyl, B KOTOPO OCHOBHBIM OPTaHMYECKUM MPOIYKTOM SIBIISIETCS MPOCTON AHUp, UMEET
BUTI:

H,S0,4(xoH1),t<150C*
#

a) CsH;OH
6) CaH:ONa + C3H,cocl |5

[ H2SO4(x0Hm),t¢
B) CsH/OH + CsH,COOH | ———

H,S0,4(xoH1),t>150C*
r) CsH;OH | ——M——

8. Cxema peakiu, B pe3yibTaTe KOTOPOH B OJHY CTaIUI0 00pa3yeTcs: GeHOoI, UMeeT BU:
a) C¢HsCH(CHa)2 + O3 M
6) CeHsCOONa + NaOH E
B) CgHsCl+ NaOH E -

F) CeHsCH3 + KMnO4 |—
9. Cxema, B pe3yabTaTe KOTOPOi o6pa’§ETc;1 aJbACTHI, IMECT BHI:

H,C
a) CeHs-CHCI-CH3 + NaOH | —
H.C
6) CéHs-CCls + NaOH g
H,C
B) CgHs-CH.CI + NaOH I:

F) CeHs-CHClz + NaOH I@
10. CocraB ra3oB pereHepalyy KaTaiu3aTopa Ipolecca KaTaTuTHIeCKOr0 KPeKIHTa;
a) CO, CO2
6) CO, CO2, H20
B) CO, CO2, H20, N2
r) CO, H20, N2
11. CocraB chIpbs mporiecca aaTKUIUPOBAHUS:
a) H-OyTaH, Oy THJICHBI
0) i-OyTaH, H-OyTaH, OyTHICHBI
B) MpoIaH, OyTHIICHBI
T) renTaH, UKJIOTeKcaH
12. B xakom npouecce Ha HII3 mony4aercst BoOopoAcoaepKaluii ras:
a) KOKCOBaHHUE;
0) THAPOOUNCTKA U THAPOKPEKHHT;
B) KaTAIUTUYECKHUI PUPOPMHUHT;
I') KATATUTUIECKUN KPEKUHT;
13. Kakoii mporiecc JIeXXUT B OCHOBE pa3JiesieHust HeTy Ha (HpaKiuu:
a) TPOIIECC IKCTPAKITUH;
0) mporiecc abcopOuy;
B) MIPOIIECC MTEPETOHKH;
T') IPOLIECC aJICOPOLINU;
14. Ha3zHaueHue KaTaTUTHYECKOTO pUGOPMHUHTA
a) MOJy4YeHUE PEaKTUBHOIO TOITUBA
0) nonydenue OyTaH-OyTrieHOBOH (ppakiyn
B) MOJIy4YEHHE BBICOKOOKTAHOBBIX OCH3WHOB M CHIPbs U1 HEPTEXUMUH
I') MOJyYeHHE NPSIMOTOHHBIX AUCTHIUISITOB
15. HedrezaBojckue ras3bl Kakux MpoIeccoB epepaboTky HehTH CoAepKaT HAHOOJIbIIEEe KOJIHMUECTBO
aThieHa?
a) MUPOJIN3a;
0) TEpMHUYIECKOTO KPEKHHTA;
B) KaTAJIUTUIECKOTO KPEKHHTa;
I') BTOPHYHOH MepPEeroHKH OCH3MHA;
16. OcHoBHBIE BUIBI CHIPBS U1 NPOU3BOACTBA BUHWIXJIOPH/IA!
a) STUJICH, alleTHJICH;
0) BUHIIALICTUJICH;
B) OTaH;
') MeTaH
17. KaranuzaTop mporiecca OKHCICHHS dTHIIEHA 1O OKUCH STHIIEHA




a) CepHas KUCJIOTa;

0) coystHas! KUCIIOTa;

B) aTIOMOCHJIMKATBI;

r) cepebpo Ha HOCHUTEE.
18. Tum peakTopa mpoIecca OKUCICHNS dTHICHA IO OKHCH dTHIICHA

a) KOJIOHHA;

0) 0OBEMHBII peakTop ¢ MEIIANKOIi;

B) IIIaXTHAs T1€Yb;

T') TpyOUYaThId peaKkTop
19. OyHKOMOHANBPHOH TPYNIOH, KOTOpas OTHOCUTCS K opueHTaHTam |l poma B peakuumsx
9MEeKTPOGUIBLHOTO 3aMELICHHUS B ApPOMAaTHIECKOM SIAPE SABISETCS:

a) -NOz

0) -OCHs

B) -Cl

r) -N(CHs).
20. [Ipu UCTob30BaHUN KAKOTO OKUCIIUTEIS] HAXKE TEMIIEpaTypa Npoiiecca MpOor3BOICTBA OKHCH ITHIICHA
OKHCJICHUEM dTHIICHA?

a) KICIIOpO/Ia;

0) Bo3MyXa;

B) IIepMaHraHaTa Kajius

') a30THON KHUCTIOTHI

Bapmuant 3
1. OCHOBHBIE pEaKINN KaTATUTHIECKOTO pUPOPMHHTA
a) JETUIPUPOBAHHUE U JETUAPOLIUKIN3ALUS
0) KPEKUHT U YIUIOTHEHHE
B) U30MEpHU3aIUg
T) JeruapaTanys U JUMepU3aIis
2. HazHavenwne mporiecca BUCOpEKHUHTA:
a) yriybnenue nepepaboTku HeTH;
0) morydeHre KOTeIbHOTO TOTUIMBA 3a1aHHOH BSI3KOCTH;
B) TIONy4YeHHE OCH3MHA;
I') OYMCTKA HEPTH OT MEXaHMUECKUX IPUMECE.
3. HegocTtaTtku MeTosa OMyYeHU BUHWIXJIOPH/IA THAPOXIOPUPOBAHUEM alleTHIIEHA:
a) HEIOCTYITHOCTh UCXOIHOTO CBIPbS;
0) B3pHIBOOIIACHOCTH AIlETHIICHA;
B) TOKCUYHOCTD alleTUJICHA,
T') CJIOKHOCTb arnmaparypHoro oopMIIeHUs.
4. Katanu3aTop NpoU3BOACTBA OKUCH STHJICHA OKUCIEHHEM 3TUIICHA!
a) XJIOPUJ OJTHOBAJICHTHON MEJIH;
0) MeTaueckoe cepedpo;
B) Ales.
r)docdopHas KucioTa
5. Kaxoii yrineBoopo sIBJIsIeTCS CHIPhEM ISl IPOU3BOJICTBA TepeTalieBOH KUCTIOTHI U €€ 3pupon?
a) OeH30T;
0) 0-KCHIIOJ;
B) TI- KCHJIOJ,
r) HadTaHH.
6. Kakue BcrioMoraresbHbIE BEIIECTBA HEPTEXUMUUYECKOTO CHHTE3a IPUMEHSIOT B OBITY:
a) HemoHoreHHbIE [IAB B TEKCTHIBFHON TPOMBIIIIIEHHOCTH;
0) dapmarieBTHYECKHE aapaThl Ha OCHOBE aJIIyKTOB;
B) KOCMETHYECKHE npenapatsl Ha ocHoBe [1AB;
I') MHLIEBBIE IPOAYKTHI C AIMYJIBIaTOPAMH.
7. CoIpbE mJIs IPOU3BOJICTBA dTHIICHTITUKOJIS
a) STUIICHOKCH]]
0) IPOITMIICHOKCH]T
B) OyTtanueH-1,3



T') H30TIpEH
8. Kakne Hedre3aBockue ra3bl HA3bIBAIOTCS CyXUMU:
a) HempeenbHbIe (0NeHHBI):
0) npenenbHbIe (MapadyHbI), IPEUMYIIECTBEHHO METaH, ITaH;
B) IipenenbHbIe (TapaduHbI), MPENMYIIECTBEHHO MpomnaH, OyTaH;
T') BOJIOPOACOIEPKAIITHIA Ta3.
9. Ha ceromusmHWii AeHp MaKcHMaibHas AOJNS B MHPOBOM TOIUIMBHO-DHEPTeTHYECKOM OanaHce
IPUHAJICKUT:
a) HedTH;
0) razy;
B) TBEPIOMY TOILIHBY;
T) SIIEPHOM SHEPTHH.
10. Jomyctimoe conep:kanue coiieil B HeTH, mocTynaromield Ha yctanoBky ABT:
a) 50 mr/m;
6) 10 mr/m;
B) 5 Mr/m;
r) 100 mr/m.
11. KaTannzaTopsl KaTaTUTHYECKOTO prudopMHHTa
a) aTFOMOCHITUKATHEIC
0) TIIaTHHO-PEHUBBIC-LIE3UEBBIC
B) IICOJUTCO/IEPIKALIIIE
T') KUCIIOTHI JIbIonca
12. Kakue HepTe3aBOJICKUE T'a3bl HA3BIBAIOTCS «GKHUPHBIMID»:
a) HempeaeNbHbIe (0JIe(hUHbI):
0) mpenenbHbIe (TapadyHBI), MPEUMYIIIECTBEHHO METaH, TaH;
B) IipeenbHbIe (TTapaduHbI), MPEUMYIIECTBEHHO MPOMaH,0yTaH;
T') BOAOPOACOAEPKALIHI ra3. .
13. I'my6una nepepaboTKu HEPTH — ITO:
a) CyMMapHOE KOJIM4ecTBO rnoaydaeMbix Ha HII3 OeH3MHOB, KEPOCHHOB, U3€IbHBIX TOILIUB,
apOMAaTHUYECKUX YTIIEBOJIOPOAOB, KUIKUX MapaduHOB H PACTBOPHUTEINCH;
0) cyMMapHOE KOJIMYECTBO BCEX BhIPA0AThIBAEMBIX HE(PTESIIPOIYKTOB, OTHECEHHOE K MOIITHOCTH
HII3;
B) KoJM4uecTBO BblpabaTsiBaeMbix Ha HII3 ToBapHBIX HETEPOAyKTOB O€3 yueTa TOOYHOrO
Ma3yTa 1 Oe3BO3BPATHBIX NMOTEPh, OTHECEHHOE K MomHocTH HIT3;
14. ®axTOpbI, MHTEHCUBHO BIIMSIONINE HA MPOLECC Pa3pPyIICHHUs BOAOHE(TAHBIX SIMYJIbCHII HA YCTaHOBKE
QJIOY:
a) HarpeBaHue + UCIIOJIL30BAHUE JIEIMYIILIaTOPOB;
0) MCIIONB30BaHUE JIEOIMYIBTaTOPOB + OTCTAUBAHHUE;
B) MCIIOJIb30BAHUE IEKTPUIECKOTO MOJIS IEPEMEHHOr0 TOKa+ OTCTauBaHUE +HIEpEMEIINBAHNE;
T') UCTIOJIb30BAHKE YJIEKTPHUECKOTO MOJISI IEPEMEHHOT0 TOKa + HarpeBaHue + UCIIOIb30BaHNE
JeIMYIIbraTOPOB.
15. KaranuzaTopsl nporecca aTKWInpOBaHUs, HCIOIb3yeMble Ha POCCUHCKUX 3aBOJAX:
a) aIMIOMOCHIIMKATHI
0) cepHas KHCJIOTa
B) ()TOPUCTOBOIOPOIHA KUCIIOTA
I') IUIATHHA, TOKPHITas IJIATHHOBOH YEPHBIO
16. B kakux mporieccax UCIOIb3YeTCs BOAOPOICOACPKAIIIH ra3:
a) KOKCOBaHHUE
0) THAPOreHN3aMOHHBIE MTPOLIECCHI, H30MEPU3ALIMS;
B) KaTAJJUTUYECKUH KPEKUHT;
r) AenapaduHA3ALNS.
17. I'a3 KaTanuTUUECKOTO KPEKHHTa OoraT:
a) STUWICHOM
0) n300yTaHoOM
B) METaHOM
I') alleTUICHOM
18. CxeMa peakiiny, B pe3yJibTaTe KOTOPOH B OJIHY CTaJHI0 00pasyercs (PeHOJI, UMEET BUI:



H,S0,4(xoH1)

a) CeHsCH(CHs)z + O,
0) CsHsCOONa + NaOH E
B) CsHsCl+ NaOH r
H,S0.
T) CeHsCH3z + KMNnO4|—
19. Cxema, B pe3ysbTaTe KOTOpOi 00pa3yercs aiabIerul, IMECT BU/L:
H,C
a) CeHs-CHCI>-CH3 + NaOH ’:Y
H,0
6) CeHs-CCls; + NaOH g
H,C
B) CsHs-CH.Cl + NaOH I:
zc
F) CeHs-CHCI, + NaOH E
20. CocraB ra30B pereHepanuy KaTaam3aTopa IpoIecca KaTaTuTHIeCKOT0 KPeKIHTa:
a) CO, CO2
0) CO, CO2, H20
B) CO, CO2, H20, N2
r) CO, H20, N2

Bapuanr 4
1. HedrezaBoackue ra3sl KakKuX MPOIIECCOB MEPEpadOTKU HEPTH COACPIKAT HAMOOJBIIIEE KOJIUISCTBO
sTHIEHA?
a) MAPOJIN3a;
0) TepMHUYECKOTO KPEKUHTa,;
B) KaTaJIATUYECKOTO KPEKNHTa,;
T') BTOPUYHOH MeperOHKH OeH3MHa;
2. OCHOBHEBIE BUJIBI CHIPBS UTSI TPOM3BOJICTBA BUHHIXJIOPHA:
a) STUJICH, allCTUJICH;
0) BUHMIIALICTHJICH;
B) 3TaH;
') ME€TaH
3. Karanuzatop npouecca OKUCICHUS STUICHA 10 OKHCH STUIICHA
a) CepHasi KHCIIOTa;
0) coJsiHasi KUCIIOTA;
B) aJTIOMOCHJIMKATHI;
) cepeOpo Ha HOCHTEIIE.
4. Tun peakTopa mporecca OKUCICHHS dTUICHA JI0 OKHCH 3TUIIEHA
a) KOJIOHHA;
0) 0OBEMHBIN peaKkTOp C MEIIAIKOH;
B) LIaXTHas NeYb;
') TpyOUaThIid peakTop
5. 3a cyer KaKHX yIrJIeBOJAOPOOB OCH3MH KaTAIUTHYECKOTO pH(OPMHUHTa HMEET BEICOKOE OKTAaHOBOE
YHCIIO
a) HOPMATHHBIX AJIKAHOB
0) HaTeHOB
B) apeHOB(apOMAaTHYECKUX YTIIEBOJIOPOIOB)
T') AJIKEHOB U30CTPOCHUS
6. [TepcriekTHBHOE aNKUIIMPOBaHUE H300yTaHa onehuHAMU:
a) JKUJIKOKHCIOTHOE
0) TBEpAOKUCIOTHOE
B) TBEP/OIIEIIOYHOE
T') )KUJKOLIETIOYHOE
7. Cxema peakuud, B KOTOPOH OCHOBHBIM OPraHMYECKMM IPOAYKTOM pPEaKLUUH SBISETCS
M30MPONIIIOSH30] (KyMOJT), UMEET BH/I:

2) CoHsCOONa + (CHs).CHC 5

6) CeHsCI + (CH3)2CHONa —)
AlCI;

B) C¢Hs + (CH3).CHCI |—



tQ
r) CeHsONa + (CH3),CHCI I:
8. CxeMa XHUMHYECKOI PpCaKru MOJIYyUCHHUA CHHTCTUYCCKOU chyCHOf/i KHCJIOTHI B TPOMBIIIIJICHHOCTH
HUMCCT BUA!

P,t° kat
a) CO + Hp |5

kat

6) CoHsOH + Oy I:
kat
B) CsHiypp+ Oy I:

r) CsH1206 M

9. HutpoBaHue npornaHa a30THOH KUCIOTOH B yCIOBUSX peakiun KoHoBaioBa MpoTeKaeT 1o MEeXaHUu3MYy:
a) PagukanpHOTO 3aMEIICHNS;
0) PanmukabHOTO TIPUCOCTUHEHUS;
B) DJIEKTPOPHUIBLHOTO IPUCOCTUHCHUS,
T') DIeKTPOGHILHOTO 3aMEeICHUS.
10. B otmaue ot 6eH30I1a, TOIYOJ BCTYIAET B PEAKITHIO:
a) ATKWINPOBAHUE;
0) XnopupoBaHue B IPUCYTCTBUU KUCIOTHI JIbtonca;
B) OKHCJIeHNE TEPMAaHTaHATOM KaJus;
r) [Ipucoennuenue Bogopoza.
11. HedrezaBoackue ra3pl Kakux MPOIECCOB MepepaboTku HeTH coaepkaT HauOOJIbIIEe KOJIUYSCTBO
¢dpakuun yrneBogopofoB Cy, SIBISIOLMICHCS HMCTOYHHUKOM JUIS TOJIydyeHHS OYyTWIIEHOB, HM300yTHIIEHA,
Oyraagmena-1,3?
a) MUPOJIN3a;
0) TepMHUYECKOTO KPEKUHTa,;
B) KaTaJIUTUYECKOTO KPEKHUHI';
') BTOPHYHOH MEPEroHKH OCH3MHA;
12. OnTuManbHbIe YCIOBUS MpoIiecca ASTHAPUPOBAHUSI STHIIOSH30J1a 10 CTUPOJIa:
a) Temneparypa 595°C, nasnenue 0,1 MIIa, sKele3HOOKCHIHBIN KAaTaIH3aTop;
0) temmeparypa 620°C, naBnenue 1,2 MIla, XpOMOOKCHIHBII KaTaIM3aTop.
B) Temneparypa 320°C, nasnenue 0,1 MIla, cepeOpsHbIH KaTamu3aTop.
r) Temneparypa 108 °C, napnenue 0,1 MIla, CEpHOKUCIIOTHBIN KaTaau3aTop.
13. Kak Ha3pIBaeTCS OCTATOK BaKyyMHOUH MepEroHKH HePTH?
a) Ty/IpoH;
0) kapOeH;
B) OUTYyM;
') Ma3yT.
14. Coipn€ 11t MPOM3BOACTBA ATHIICHOKCH 1A
a) oTaH
0) STHJICH.
B) M-KCHJIOJL.
T') M-Kpe3071.
15.0cHoBHBIE TepMHUUECKHE NpoLecch HedTenepepaboTKu:
a) TEPMUYECKUI KPEKHUHT T10]1 IaBJICHUEM, AJIKWIHPOBAHKE, ITHPOJIH3
0) TepMHYECKHII KPEKHUHT T0/] IaBJIeHHEM (BUCOPEKUHT), KOKCOBAaHHE, ITUPOJIN3
B) KOKCOBaHHE, TOJIMMEPHU3aLINsl, BUCOPEKUHT.
I') ©30MEpH3aLKsl, KOHIEHCALHS, IOJMMEPU3aLUs
16. Kakue BcrioMoraTelIbHBIE BEMIECTBA HEPTEXUMHIECKOTO CHHTE3a MPUMEHSIOT B OBITY:
a) HemoHoreHHbIC [IAB B TEKCTHILHON IPOMBIIIEHHOCTH;
0) dapmaueBTHUECKHE aNMapaThl HA OCHOBE aJyKTOB;
B) KOCMETHYECKHe rpernaparsl Ha ocHoBe [1AB;
T') THUIIEBbIE MPOAYKTHI C AMYJIbIaTOPaMHU.
17. Coipbé€ 115t MPON3BOJACTBA STUICHTITUKOJIS
a) STUIICHOKCH]]
0) MPOTIICHOKCH/T
B) OyranueH-1,3
I') U30IIPEH
18. Kakune Hedre3aBoackue ra3bl Ha3bIBAIOTCS CYXHMH:



a) HempeaeapbHbIe (0IeuHBI):
0) npenenbHbIe (MapaduHbI), MPEUMYIIECTBEHHO METaH, dTaH;
B) mpenenbHbIe (MapaduHbl), IPEUMYILECTBEHHO NpomnaH, OyTaH;
T') BOJOPOACOAEPIKAILHI Ta3.
19. Ha ceromHsiHUil IeHb MaKcHMallbHas IOJs B MHPOBOM TOIUIMBHO-3HEPIeTHYECKOM OasaHce
IPUHAJICKUT:
a) Heptu;
0) razy;
B) TBEPIOMY TOILIHBY;
T) SAEPHOI SHEPTUH.
20. KaranuzaTopsl KaTalTuTHYECKOTO pUGOPMHHTA
a) aTFOMOCHITUKATHEIE
0) TIaTHHO-PEHUBBIC-LIE3UEBBIC
B) IICOJIUTCOAEPIKALIIIE
T') KUCIIOTHI JIbtonca

CTyIeHT HOKEH PElINTh OAWH BapUaHT TECTOBBIX 3aJaHUil M3 YeTHIPEX BO3MOXHBIX. [lpn
MIPAaBIIILHOM PEIICHWH BCEX BOMPOCOB TECTOBOTO 3adaHWs CTyAeHT momydaer 10 Gamnos, T.e. mo 0,5
0aJIIOB 32 Ka)KIbIi MPaBUIIBHEIA OTBET.
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