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Ilepeuenv komnemenyuilt u UHOUKAMOPOE 0OCMUICEHUA KOMNEMEHY UL C YKA3AHUEM IMAN0E POPMUPOBAHUS 6 nPOUecce 0C60CHUA
OUCUUNTUHDL
Komnerennus (mpopuias XTOB):

[1K-5 CriocobeH K mpoBeIeHUIO HayYHO-UCCIIEA0BATENBCKUX PA0OT B 00JIACTH XMMUHU M TEXHOJIOTUU OPraHMYECKUX BEIIECTB.
NuankaTopsl 10CTHKEHHUS] KOMIIETEHIMH:

5.1 3HaeT XMMHIO U TEXHOJIOTHUIO OPTaHMYECKUX BEIIECTB, HOBEHIIHNE IOCTIIKEHHS B 3TOH 00JaCTH HAyKH U TEXHHKH, UCTOPUIO Pa3BUTHUS
KOHKpPETHOW Hay4YHOH IMpPOOJIEMBI; COBPEMEHHBIE METOJbl MCCIEAOBAHUS M CPEICTB HCCIIEIOBAHUS CBOMCTB U CTPYKTYpP OpPraHMUYECKHUX BELIECTB;
OCHOBHBIE ITOMCKOBBIE CUCTEMBI JUIsl PA0OTHI C HAYYHO-TEXHUYECKOH HH(OpMAIHEH.

5.2 YMeeT OCYyIIECTBIATH IOHCK, OOpabOTKy, aHaJM3 W CHUCTEMATH3AIMI0 HAyYHO-TEXHHUYECKOW HH(OpMAIMM MO TEeMEe HCCIIEIOBaHUS;
(bopMyaHpOBaTh IENU U 3aJ]a4d UCCIIET0BAHUS; ONPEACIATh OOBEKT U MPEIMET UCCIIECAOBAHUS; IPOBOJAUTE OOOCHOBAHUE AKTYAIbHOCTH BBIOpaHHON
TEMBbl U XapaKTEPUCTHKH COBPEMEHHOT'O COCTOSIHMS M3y4aeMoOi mpoOsieMbl; 0OpabaThiBaTh MOJYYCHHbIE PE3yJIbTaThl, MJIAHUPOBATH U MPOBOJIUTH
XMMUYECKHE SKCIEPUMEHTHI, aHAIM3UPOBATh U MPEACTABIATh UX B BHJE 3aKOHUCHHBIX HAyYHO-HCCIEIOBATEIbCKUX Pa3paboToK; (popMyIupoBaTh U
paspemiath 3ajaud, BO3HUKAIOLIME B XOJ€ BBINOJHEHUS HAYYHO-HMCCIIEIOBATENbCKON paboOTHl; BHIOMpPAaTh HEOOXOJMUMBIC METOIBI HCCIIEIOBAHUS,
UCXONA W3 3aJad KOHKPETHOT'O HCCIIECJAOBAHMS, COCTABIATh OTYET O HAYYHBIX HCCIICAOBAHMSX; MOJB30BATHCSA (U3UKO-XUMHUYECKUMH METOJaMH
YCTAQHOBJICHHS CTPOCHHUSI OPTaHUYECKUX BELIECTB; MOJIb30BATHCA HAOOPOM KOMIIBIOTEPHBIX IPOTPaMM il 00pabOTKU MOTYYEHHBIX PE3yIbTaTOB.

5.3 Bnmageer OCHOBHBIMHM TMOHATHUSIMH W 3HAaHMAMHU B OOJACTM XMMHUU M TEXHOJOTMM OPTaHUYECKHUX BEIIECTB; COBPEMEHHBIMU
MH(POPMALMOHHBIMHA TEXHOJIOTUSMH TIPU MPOBEJCHUN HAYYHBIX HCCIEIOBAaHUN, KOHKPETHBIMU MPOTPAMMHBIMU NMPOJYKTaMU UM WH(POPMALMOHHBIMH
pecypcaMu; HaBbIKAMHM MPOBEACHUS HAyUYHBIX HCCIICAOBAHUM M TEXHMYECKHX pa3pabOTOK; METOJAaMHU KOHTPOJIS TEXHOJIOTMYECKHX IPOLIECCOB
aHAJTUTUYECKON CTaHAApTH3AIMK Ka4eCTBA OPraHMUECKUX MPOAYKTOB C UCIIOJIb30BaHNEM (DU3UKO-XUMHUECKUX METOJIOB; HAaBBIKAMU CAMOCTOSITEIbHON
paboThl, cnocobamMu MPOBECHNUS HAYYHBIX 00CYXK/I€HUH, HAaBBIKAMU BBICTYIJICHUN C HAYYHBIMU JIOKJIaJaMH; OLICHKH MOJYYCHHBIX Pe3yJIbTaTOB.

Huouxamopwt Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCYUNTUHDBL
- Haumenosanue
oocmudiceHus Jexuyuu Ilpakmuueckue 3anamus, Jlabopamopnwie | Kypcoeoii npoexkm
- OUEHOUHO20 cpedcmea
Komnemenyuu 1a60pamopHbvlii NPAKMUKYM 3anamun (paboma)
IK-5.1 Temuor 1-7 Temuwr 2-7 Temwor 2-7 He npedycmompenwi Jlabopamophvie
pabomut,
ITIK-5.2 Temwvr 1-7 Temuvr 2-7 Temwvr 2-7 He npedycmompenvl | npakmuuecKkue 3a0aHus,
KOHMPONbHAs paboma,
[K-5.3 Temuor 1-7 Temuor 2-7 Temvor 2-7 He npedycmompenoi mecm,
9K3aMeH




Komnerennus (mpopuas XTIIDYM):

[1K-5 CriocobeH K mpoBeIeHUIO HayYHO-UCCIIEA0BATEIBCKUX PA0OT B 00JIaCTH HEPTEXUMHUECKOTO CHHTE3A.
NuankaTopsl 10CTHKEHHUS] KOMIIETEHIMH:

5.1 3HaeT XMMHIO U TEXHOJIOTUIO MepepaboTKU He()TH U raza, HOBEHIINE JOCTHKEHUS B ATOM 00JaCTH HAyKU U TEXHHUKH, UCTOPUIO PAa3BUTHUS
KOHKpPETHOW Hay4YHOH IpPOOJIEMBI; COBPEMEHHBIE METOJbl MCCIEAOBAHUS M CPEICTB HCCJIEIOBAHUS CBOMCTB U CTPYKTYpP OpPraHMUYECKHUX BELIECTB;
OCHOBHBIE ITOMCKOBBIE CUCTEMBI Il PA0OTHI C HAYYHO-TEXHUYECKOH HH(popMaIen

5.2 YMeeT OCYyIIECTBIATh IOHMCK, 00pabOTKy, aHaJM3 W CHUCTEMAaTU3AIMI0 HAYyYHO-TEXHHUYECKOW HH(OpMAIMM MO TEeMEe HCCIIEIOBaHUS;
(bopMyIHpOBaTh IENU U 3aJa4d UCCIEI0BAHMS;, ONPEACIATh OOBEKT U MPEIMET UCCIIECAOBAHUS; IPOBOJAUTE OOOCHOBAHNE aKTYaJIbHOCTU BBIOpaHHON
TEMbl U XapaKTEPUCTHKH COBPEMEHHOT'O COCTOSIHHMS M3y4aeMoO#l mpoOsieMbl; 0OpabaThiBaTh MOJYUYCHHbIE pPE3yJIbTaThl, MJIAHUPOBATH U MPOBOJIUTH
XMMUYECKHE SKCIEPUMEHTHI, aHAIM3UPOBATh U MPEACTABIATh UX B BHJE 3aKOHUCHHBIX HAyYHO-HCCIEIOBATEIbCKUX Pa3paboToK; (popMyIupoBaTh U
paspemiath 3ajaud, BO3HUKAIOLIME B XOJ€ BBINOJHEHUS HAYYHO-MCCIIEJOBATENbCKON pabOTHl; BHIOMpPATh HEOOXOJMUMBIE METOIBI HCCIIEIOBAaHUS,
UCXONs W3 3a7ad KOHKPETHOT'O HCCIIECAOBAHMS, COCTABIATh OTYET O HAYYHBIX HCCIICAOBAHMSX; IMOJB30BATHCSA (U3NKO-XUMHUYECKUMH METOJaMH
YCTAQHOBJICHHS CTPOCHHUSI OPTaHUYECKUX BELIECTB; MOJIb30BAThCS HAOOPOM KOMIBIOTEPHBIX MIPOTPaMM it 00paOOTKU MOITYUYEHHBIX pE3yJIbTaToOB

5.3 Brnageer OCHOBHBIMHU MOHATHSMHU U 3HAHUSIMHU B 00J1aCTH XMMHMHU U TEXHOJIOTUU NepepaboTku He(TH; COBpEMEHHBIMH MH(YOPMAIMOHHBIMU
TEXHOJIOTUSIMH TIPU MIPOBEACHUHN HAYYHBIX UCCIIE0OBAHUM, KOHKPETHBIMH MPOTrPaMMHBIMU POAYKTaMH M MH()OPMAIIMOHHBIMU PECypCaMu; HaBBIKAMHU
MPOBEICHUSI HAYYHBIX MCCIEJOBAHMH M TEXHUYECKUX pPa3pabOTOK; METOJaMHM KOHTPOJS TEXHOJIOTMYECKUX IPOLECCOB M aHAIUTHYECKOM
CTaHJApTH3allMM KayecTBa OPraHMYECKHX MPOAYKTOB C HCIOJIb30BaHMEM (DU3UKO-XUMHUECKUX METOJO0B; HABBIKAMH CAMOCTOSITEIBHONW pPabOTHI,
croco0amMu MPOBEACHUS HAYUHBIX 00CYK/ICHHUH, HAaBBIKAMHU BBICTYIUICHUH C HAYYHBIMH JIOKJIAJaMHU; OLIEHKU TOJTYYEHHBIX PE3yJIbTaToOB

Huouxamopwt Imanwl hopmuposanusn é npoyecce 0C60eHUA OUCYUNTUHDBL
- Haumenosanue
oocmudiceHus Jexuyuu Ilpakmuueckue 3anamus, Jlabopamopnwie | Kypcoeoii npoexkm
- OUEHOUHO20 cpedcmea
Komnemenyuu 1a60pamopHbvlii NPAKMUKYM 3anamun (paboma)
IK-5.1 Temuor 1-7 Temuor 2-7 Temvor 2-7 He npedycmompenoi Jlabopamophvie
pabomut,
ITIK-5.2 Temwvr 1-7 Temuvr 2-7 Temvr 2-7 He npedycmompenvl | npakmuuecKkue 3a0aHus,
KOHMPONbHAs paboma,
[K-5.3 Temuor 1-7 Temuor 2-7 Temwor 2-7 He npedycmompenoi mecm,
9K3aMeH




Ilepeuenv oyenounvix cpedcme no oucyuniune (Mooyno)

07151 OUHOU U 04HO-3a04HOou hopm 00yuenusn (XTOB)

Ouyenounvle cpedcmea Kon-¢o Min, 6annoe Max, 6annoe
Jlabopamopnas paboma 6 3 5
Ipaxmuueckoe 3adanue 2 3 5

Koumponvuas paboma 1 6 10

Tecm 1 6 10
Ix3amen 1 24 40
Hmoeo: 60 100

o 3a0unou gropmut odyuenusn (XTOB, XTIID YM)

Ouyenounvle cpedcmea Kon-¢o Min, 6annoe Max, 6annos
Jlabopamopnas paboma 3 4 6
Ipaxmuueckoe 3adanue 2 4 6

Koumponvuas paboma 1 16 30

Ix3amen 1 24 40
Hmoeo: 60 100




IlIkana ouenueanusn

HMudposoe | Boipaxkenue B | CiioBecHoe KpuTtepuu onieHKM HHAMKATOPOB I0CTUKEHUs IPU (popmMe KOHTPOJISL:
BBIpaskeHHe 0aJsnax: BbIpajKeHHE JK3aMeH / 3a4eT ¢ OLEHKOM 3ayer
5 87-100 Ormnyno  |OLeHKa «OTJIMYHO» BBICTABISETCS CTYAEHTY, €CIM TEOpEeTHYECKOe
(3auTeHo) |comepikaHHE Kypca OCBOCHO IOJHOCTBHIO, 0e3 MpoOeroB; MCUEPIBIBAOLIE,
MOCIIEAOBATENIBHO, YETKO W JIOTMYECKM CTPOMHO W3JaraeT MaTepuan;
CBOOOZHO CIpaBJsIeTCS € 3afadyaMy, BONPOCaMH W JAPYTHMMH BHIAMH
MPUMEHEHUS 3HaHWH; UCIOJIB3YyEeT B OTBETE JOMOJHUTENBHBIM MaTepuan
BCE NPETYyCMOTPEHHBIE MPOTPamMMOM 3aJaHHs BBIIOIHEHBI, KaueCTBO WX
BBHITIOJIHEHNSI OLIGHEHO YHCIOM OanjioB, OMM3KUM K MaKCHMalbHOMY;
aHAJIM3HUPYET IIOJIyYEHHBIE pE3yJIbTaThl; MPOSBIAET CaMOCTOSTEIBLHOCTh
. Onenka «3a4TEHO» BBICTABIISAETCS
IIPY BHIOJIHEHNUH 33JaHUH
CTYIEHTYy, €CJIM OTBETHl Ha BOIIPOCHI IO
4 74 - 86 Xopomo |OmneHKa «XOpOLIO» BBICTaBIAETCA CTYAEHTY, €CIH TEOPETHYECKOe
TéMaM JUCLUIUIMHBI TOCJIEN0BaTEIbHBbI,
(3auTeHo) |comepikaHHE Kypca OCBOCHO IIOJIHOCTBIO, HEOOXOAWMBIE MNPAKTHUECKHE
JIOTUYECKH  U3JI0KEHBI,  JOIyCKAITCs
KOMIIETCHIIMK B OCHOBHOM C(OPMHPOBaHbI, BCE IPEIyCMOTPEHHbIE
. HE3HAYUTEIbHBIE HEJOYETHl B OTBETE
nporpaMMoii  oOyueHHs Yy4eOHbIE 3aJaHHsl BBINOJHEHBI, KadeCTBO WX
CTyIE€HTa, Takue Kak  OTCYTCTBHE
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOE. CTYyAEHT TBEpAO 3HAET MaTepual,
CaMOCTOATEIBHOTO  BBIBOJIA, PEUYEBBIE
IPaMOTHO M 10 CYIIECTBY U3NAracT €ro, He JOMycKas CYWIECTBEHHBIX| ' = =~
HETOYHOCTEH B OTBETE Ha BOIIPOC. P
3 60 - 73 VYnoenerBopu |O1leHKa  «yZIOBJIETBOPUTENBHO»  BBICTABISAETCS  CTYyAEHTY,  €CIU
TENBHO TEOPETUYECKOE COJICPKAHUE Kypca OCBOCHO YaCTUYHO, HO MPoOeibl He
(3a4TeHO) |HOCAT CYLIECTBEHHOTO XapakTepa, OOJBIIMHCTBO MPeIyCMOTPEHHBIX
MpOrpaMMoii 3a7jaHuil BBITIONHEHO, HO B HUX UMEIOTCS OIIMOKH, IPH OTBETE
Ha TIOCTaBJIEHHBIM BOMPOC CTYAEHT IOIMYCKaeT HETOYHOCTH, HETOCTATOUHO
NpaBUIbHBIE (OPMYIUPOBKH, HAOMIONAIOTCA HAPYLICHUS JIOTHYECKON
MOCJIEAOBATENBHOCTH B U3JI0KEHUH IPOrPaMMHOI0 MaTepHaa.
2 Huxe 60 HeynosnerBop|OLeHka «HEYIOBIETBOPUTENBHO» BBICTABIAETCA CTYAEHTY, ecnd OH He|OLieHKa «HE 3a4TE€HO» BBICTAaBIISAETCA
WTEJIBHO  |3HAE€T 3HAUUTENBHOM YacTH NPOrPpaMMHOIO MaTepuana, JOMyCKaeT|CTyAEHTY, €Ccld CTyJeHT He 3HaeT
(He 3aUTEHO) |CYIIECTBEHHBIE OIIMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyTHECHUSMH|OCHOBHBIX HOHSTHHA TEMBI AMCLUIIHHBL,
BBHIMIOJIHSET — MpakTHYecKue paboTbl, HEOOXOAWMBIE  TPAKTUYECKHWE|HE OTBEYaeT Ha JOMOJHUTEIbHBIE H

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

HaBOJAIIHEC BOIIPOCHI MPCIIOaBaATCIIA.




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

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

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

[Tpoduns/crienmanm3anus: «XuMHIECKas TEXHOIOTHsI OPraHUYeCKUX BEIIECTBY,

«XUMHYECKasl TEXHOJIOTHS OPUPOAHBIX BHGDFOHOCHTCHeﬁ N YIICPOAHBIX MATCPHUATIOBY,
(HaumeHosanue)

Cemectp__ 5.7

BOHpOCLI IJIS MOATOTOBKHU K 3K3aMEHY

no pucrumuinae b1.B.09 Hedrexumuuecknii cuuTes
(HaumeHoOBaHUE OUCYUNTUHBL)

1. Dtamel pa3BuTHs HedTenepepadaThBaOUIe MPOMBIIIICHHOCTH.. POJIb HETEXMMUYECKOT0 CHHTE3a B
COBPEMEHHOM MHpE.

2. OpakuoHHBIH 1 XuMHYeckuid coctaB HeTu. Knaccudukanum vedreit. [Ipoucxoxnenne Hedtu

3. CoxepkaHue aJKaHOB M LMKJIOAIKaHOB B HeTsiX. PU3MKO-XMMHUUECKUE CBOWCTBa. Vcmonmp3oBaHue
QIKaHOB B HE(TEXMMHUUYECKOM CHHTe3e. BakHelIine MpOMBIIUICHHBIE MPOLECCHl OKUCICHHS alKaHOB:
noiy4yeHue GopmanpAeruia U MeTaHOJIa M3 METaHa; YKCYCHOW KHCIOTBHI M3 dTaHa M OyTaHa; BBICIIMX
KUPHBIX CIIMPTOB U KUCIOT.

4. Peakuuu ralOTeHUPOBaHHA, CYIb(QHUPOBAHUS H CyIb(POXJIOPHUPOBAHUS, HUTPOBAHUS aJIKAaHOB.
HuTtpoankaHsl kak pacTBOPUTENN 1 KOMIIOHEHTHI TOTIIIUB.

5. Xumu3M H30MepH3alMHd  yrieBoAoponoB. Kartamuzatopel u  MexaHu3M peakuuil. CuHTE3
BBICOKOOKTaHOBBIX KOMIIOHEHTOB TOTIJIHB.

6. [{uknorekcan — cbIpbe U1 CHHTE3a Kampojakrama. [lolydyeHue HUKIOrekcaHosa, UKIOTeKCaHOHA U
aJAUNMHOBOMN KUCIOTHI. CHHTE3 KalpojakTaMa Ha OCHOBE YIJIEBOIOPOIOB APYTUX KIIACCOB.

7. Tunsl apeHoB u coiepkaHue UX B HeTiaX. Mcnonp3oBaHHE apeHOB B HE(TEXUMHUYECKOM CHHTE3E.
CriocoObl  yBEeNMUEHHS PECYpcOB OCH30JIa: TEPMHUYECKOE M KATAIUTHYECKOE JACANKHIMPOBAHUE €0
TOMOJIOTOB.

8. Tomyon — BBICOKOOKTaHOBasl J00aBKa K TOIUIUBY M CHIpbE AJsl OPraHMYECKOro CHHTEe3a (B IUIaHE
MEPCHEKTUBEl 3aMEHbl OCH30J1a M 7-KCWJIOJIa KaK MCXOAHBIX B CHHTE3e (eHoNa, KampoJjaKTama,
TepedTaneBoi KUCIOTHI). KyMoi: cHHTE3 U OKUCTICHHE.

9. Kcunonel. Pecypcsl 1 myTu ux yBenuueHus. OKHCIEHHE KCHIIOJIOB, KaTalHW3aTOpPbl, MEXAHU3M HX
neiictBusl. dTaneBble KUCIOTHI U MX 3HAYCHUE B IPOU3BOJICTBE BOJIOKOH U cMOJI. [ImacTudukaropsl.

10. AnkeHBl M ajKaJWEHbl KaK MPOMYKTHI TEPMHUYECKOH M KAaTAINTHYECKOH MepepaOdOTKH HEPTIHBIX
¢pak-nuii. Mcrnons3oBanue HeNpeAeIbHBIX YITIEBOAOPOAOB B HEPTEXUMUIECKOM cuHTEe3e. | a3000pa3Hble
oJieUHBI: METOIBI BBIACNCHHUA M TOHKOH OUYMCTKH. J[MHaMuKa MPOW3BOICTBA, MOTPEOJCHUS W MYTH
WCTIOJIb30BaHUs 0Je(pHUHOB.

11. 3HaueHne alKEHOB M AIKAJHEHOB JJISl PACLIMPEHUS CHIPheBOM 0a3sl MOHOMEpOB. ConoanMepu3aus
oJeUHOB C JPYrMMH MOHOMEpaMH{, HOBBIC MEPCHEKTHBHBIC MNOJIMMEPHBIE MaTepHaibl Ha OCHOBE
COMOJIMMEPOB alikeHOB. CHHTE3 OJIMTOMEPOB U TIOJIMMEPOB HAa OCHOBE M300yTHIICHA.

12. Peakuuu OKHCIEHUS ankeHOB. OKHCIUTENbHBIH AaMMOHOJIM3 — OCHOBHOM METOJA CHHTE3a
aKpWIOHMTpHWIA. [mapatanus OKCHAA OTWIEHA. OTWIEHTIMKoAb. HoBble myTH ero cuHTE3a.
OxcuanponuieHa, CHUHTE3 M NpUMEHEHHe. AJUIMIOBBIA cHUpT, riuuepuH. OKHCIEHHMsS JTHUJIEHA B
aneranb-aeruy (Bakep-npouecc) U yKCyCHYIO KUCIIOTY.

13. Cunte3 akpoijieMHa Ha OCHOBE IponuieHa. [lomyuyeHne MeTakpuioBOM KHCIOTH M3 M300yTHJICHA.
O¢upbl akpuiIoBOW M MeETakpuiaoBod kucior. CHHTE3 MOIMMEpoB Ha HUX ocHoBe. [lomyuenue
MAQJIEHHOBOTO AaHTWJAPHIA OKUCIEHHEeM OyTeHa-2. ['mapupoBaHue alkeHOB. ['maparanust ajakeHOB B
MPUCYTCTBUH MPOTOHHBIX KUCIOT. CuHTE3 OyTUIOBBIX criupToB. [IpsaMoii cuHTE3 alleToHa U3 MPONUIeHA.
Cuntes Belcmmx criuptoB (mpouecc Llurnepa).



14. Peakuuu ajkeHOB C TaJOreHaMH M TajoreHoBogopoaaMu. OKHCIMTENbHOE U 3aMECTUTENBHOE XJIO-
pupoBaHue. XJIOPUCTHIM BUHUI. [[UXI0paTaH: MpakKTUYECKH 3HAUMMBbIE METO/IbI MMOIYYEHUS U CHHTE3bI Ha
ero ocHose. [IpuMeHeHne XJIOpruApNHOB I CHHTE3a OKCHIOB AJIKEHOB.

15. byraguen-1,3. Beigenenne u3 mnpoaykroB mnepepabotku HepTH. Lukinogumepusamus U
LTUKJIOOIMroMepu3anust AuBuHmiIa. [lytn ucnonbp3oBanHust onmuromepoB. CuHTe3bl Ha 0Oasze OyTaaueHa.
Wzonpen. IIpomMbinuieHHBIE CIOCOOBI TTOTyYeHHS. Bricire TMeHOBbIE YTIIEBOAOPOIBI

16. Kucnoponcoaepxamue coennHenus: Hehti. HagreHOBBIE KUCIOTHI U (PEHOITBI.

17. Knaccudukanus HeTH 1 TpOAYKTOB HepepabOoTKH TBEPIBIX TOPIOYUX MCKONAEMBIX IO COJACPKAHUIO
ceppl W THUIY  CEPOCOACpKAIIMX  OpPraHMYecKUX  coenuHeHWd. Metoasl — obOeccepuBaHUs
YITIEBOJIOPOICOAEPIKAIIETO ChIpbsl. KaTamu3aTopel 3TUX TPOLIECCOB W MEXAaHW3M HX JIEHCTBHUSL.
Brinenenne opraHndeckux COeMHEHHH cepbl W3 HePTu. CHUHTE3 WHAMBUAYaAIBHBIX CEPOCOIEPIKALINX
OpPTaHMYECKHUX coeTMHEHNH Ha 0a3ze HeTIHOTO CHIPHSI.

18. A3sorconmepkamme COCIUHCHHS, BXOAIME B cocTaB HepTu. MeTombl BBIACICHUS W MYTH
ucrnonb3oBanusa.  CMmomucro-acanbTeHOBbIE — BellecTBa  (HEHTpadpHBIE  CMOJBL,  ac(aibTEHB,
ac(aabTOreHOBbIe KUCIIOTHI)

19. Tepmuueckuil kpekuHT. BmcOpekunr. KokcoBanue. Iluponns. XuMu3M 1 MeXaHU3M TEPMHUYECKHX
MpEeBpaLIeHUH YIIeBOAOPOIOB U APYTHX KOMIIOHEHTOB HE(TH.

20. Ceipbe qiig nuponusa. HempenenbHble yrieBofopoabl Kak NpoAyKTHl mupoan3a. Bo3pacratomias pons
MUPOSIN3a B MPOU3BOJICTBE apOMATHUYECKHX YIJIEBOAOPOIOB. PacmmpeHue cblpbeBOi 0a3bl MHPOIH3A.
[Muponu3 ceipoii HedTH. ['MapOTHpONH3.

21. Cunres-ra3. OcHOBHBIE cIOCOOHI ero nonyueHus. Peakust @umepa-Tporia kak cnocod momyyeHus
CHUHTETHYECKOTO OCH3MHA U €€ MeXaHu3M. Peakiust ruipoopMUIMpPOBaAHHSL.

22. BeicokoTemnepaTypHbI KpEKHHT METaHa U JIPYTMX YTIEBOJOPOJOB AJIs NMPOU3BOJCTBA alleTUIICHA.
Mexanu3m cuHTe3a aneTuieHa. CrocoObl BEICICHUS aleTHIICHA H METOABI OUUCTKH

23. Karanuruueckuil kpekuHr. ['mapokpekusr. ['unpoouncrka. Karanurtuaeckuii pudopMuHr. AJNKUIH-
poBanue. M3omepuzanus. XUMH3M M MEXaHU3M KaTalIUTUYECKUX IPEBPAIICHUN YTIEBOAOPOJOB H
JOpYTUX KOMIIOHEHTOB HE()TH.

24. OcHOBHBIE NMPOAYKTHI KaTaIUTHUYECKOT0 KpekuHra. Karanusaropsl kpeknHra. XuMHA3M IpeBpalieHus
VIICBOAOPOIOB B TIpOLIECCE KATAJUTUYECKOTO KPEKHHIa: KiIacCU(pHUKauus MPOLECCOB, CXEMBI
MIpeBpaICHU YIIIEBOAOPOOB PA3INYHBIX KJIACCOB.

25. Peakuum pudopmMuHra: JOETHAPOTCHU3ALMSA, H30MEpU3alMs, JAeTHApOUMKIM3auus. Jurua-
pokonneHcanus. CyTb miardopmunra. [IpoMoTOpbl KaTtann3aTopoB IUIATGOPMHUHTA: BUABI, MPUHLIHII
NENCTBHA, YCIOBHS IPUMEHEHUS

HabGop yTBep)KIEGHHBIX SK3aMCHAIIMOHHBIX  OwieroB  xpanurcs Ha kadempe. Kaxmprit
9K3aMEHAIMOHHBIN OWJIET COACPKHUT JBa TEOPETUYECKHX BOMpoca. MaKCHMalbHOE KOJIHMYECTBO OAlIOB,
KOTOpPOE CTYJCHT MOXET TOJIyYHTh 3a dKk3aMeH -40, U3 HUX 32 OJIMH OTBET Ha TEOpeTHUYecKuil Bompoc — 20
6aiutoB. MUHHMAaJILHOE KOJIHMYECTBO OAJLIOB 3a dKk3aMeH — O .

JK3aMeH Max
40 6a110B
Kpumepuu ouenku ycmuuix omeemos o0yuarouiuxcs Bannw

Jlemoncmpupyem nonnoe nonumanue nocmaeiennozo eonpoca. /laem noanwui | 35-40 Gamios
pazeepuymulii omeem Ha OCHOGHOU eonpoc. /laem no2uuecKku 00OCHOGAHHLIN U
HPABUILHBLIL OMEem HA OONOTHUMEbHbLIL 60NPOC.

OuneHka «OTJMYHO»  BBICTABISIETCS  CTYIOCGHTY, €CIM OH  HCYEPIBIBAIOIIE,
MOCTIETOBATENILHO, YETKO M JIOTMYECKH CTPOMHO H3JIaracT Marepuan, yYMEET TECHO
YBSI3BIBATH TCOPHUIO C MPAKTHKOM, HCIONIB3YyeT B OTBETE MaTepual PEKOMEHIyeMOn
JIUTEPATYPBI, TPABUIILHO 000CHOBBIBACT IPHHSATOE PEIICHUE, BIIAJICET PA3HOCTOPOHHUMH
HaBBIKAMU U IPYEMaMHU BBIMIOJTHEHUS MPAKTUYECKUX 3a/1a4.

3HaeT: NPUHIUNBI KiIacCH(UKAIMM W HOMEHKIATYpY OPTraHUYECKHX COCIAWHCHUM,
CTPOCHUE OPraHMYECKUX COCTUHCHHM, KIACCU(PHKAIMIO OPraHMYeCKUX PEaKIuid U MX
MEXaHU3MBbI, CBONCTBa OCHOBHBIX KJIACCOB OPTraHMYECKUX COCAUHCHUN, OCHOBHBIC
METOIbl CHHTE3a OPTaHUUECKUX COCTUHEHUH.

Mo:keT: KIaCCU(PUIIUPOBATh OPTraHUYECKHE COCIUHEHUS 10 CTPOSHUIO YTIIEPOIHOTO
CKelera W 10 TpUpOoJe (QYHKIMOHAIBHBIX TPYII, CHHTE3UPOBATh OPraHHMUYCCKUC
COCAMHEHMSI, TPOBECTH KAYCCTBCHHBIM M KOJUYECTBEHHBIM aHAIW3 OPraHUYeCcKOro




COCOMHCHUA C UCITOJIB30BAHUEM XUMHUYCCKHUX 1 (I)I/IBI/IKO—XI/IMI/IIJGCKI/IX MCTOAOB aHAJIM3a.
Cnocoben: MMPOrHO3UPOBAThL BJIMAHHUC PA3IAYHBIX (baKTOpOB Ha paBHOBECUC B
XUMHYCCKUX PCAKIUAX, BBIACIIATH (bYHKHHOHaJ'ILHLIG T'PpYMIIbL, KHUCJIOTHBI ¥ OCHOBHEII
LCHTPBI, COMPSAKCHHBIC U apOMATUYCCKUC (bpaFMCHTLI B MOJICKYJIaX JIs1 ONPCACIICHUA
XUMHYCCKOT'O MOBCACHUSA OPraHNYCCKUX COeﬂHHGHHﬁ;

Jlaem Oocmamouno noanvlii omeem, ¢ HAPYUIeHUEM NOC1E€008AMETbHOCHU 30-34 bamna
uznoxycenus. Omeeuaem Ha OONOIHUMENbHDLIL BONPOC, HO 0DOCHOBAMb HE MOMCEN.
OneHKa «XOPOII0» BHICTABISIETCS CTYICHTY, €CIIH OH TI0 CYIIIECTBY M3JIaracT MaTepHal,
MPaBUIILHO TPUMEHSECT TEOPETHYCCKUE TIOJIOKCHUS TIPH PEIICHUH MPAKTHISCKUX
BOIIPOCOB.

3HaeT: HOMEHKIATYPY OPraHWYeCKUX COCIUHEHHH, CTPOSHHE OpPraHUYECKUX
COCTMHEHUH, KIaCCH()UKAIMIO OPTaHMYSCKUX PEaKIHii, CBOMCTBA OCHOBHBIX KJIACCOB
OPraHUYECKUX COCAMHCHUH, OCHOBHBIC METOIBI CHHTE3a OPTaHUICCKUX COCAMHCHUI.
Mo:keT: HCIONBE30BaTh OCHOBHBIC TOHATHS AUCIMIUIMHBI TPU HAITUCAHUH XUMHYECKUX
peaKIuii XapaKTePHBIX YIS OMPECTIEHHOTO KJIacca OPraHUICCKUX COCAMHCHUH,
Cnoco0eH: BbIIENATh (DYHKIIMOHAIBHBIC TPYIIIBI, KUCJIOTHBIA M OCHOBHBIN IICHTPHI,
CONPSDKCHHBIC W apOMaTHUYeCKUe (PparMeHThl B MOJICKYJaX JJIsl  ONpPEIeTICHUS
XMMUYECKOTO TIOBE/ICHHS] OPTaHNUYECKUX COSTUHCHUH .

Jlaem Henonuvli omeem Ha ocHoenoit eonpoc. He oaem omeema na| 24-29 6amios
00nOIHUMETbHBLIL 60NPOC.

OneHka «yIOBJIETBOPUTEIHHO0» BBHICTABISICTCS CTYIICHTY, ©CIIM OH WMEET 3HAHUS
TOJBKO OCHOBHOI'O MaTepHalia, HO HE YCBOWJI €r0 JETalieid, JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MIPaBIJIHHBIC (hOopMyITUPOBKHY, HapyIICHUI JIOTHYECKOU
TMOCJICIOBATEIHBHOCTH B M3JIOKEHUH TIPOTPAMMHOT'0 MaTepurara.

3Haer: OOIME NPUHIUITEI HAUMCHOBAaHWUN OPraHUYECKUX COCAMHEHUH, HEKOTOpHIC
CIOCOOBI TIOJTyYCHUST ¥ XUMHUYECKUE CBOMCTBA STHX COSTUHECHHIA.

Moker: COCTaBIATh CXEMbl XUMHUCCKUX PEAKIIHH.

CnocodeH: xapaKTepru30BaTh B OOIIMX YePTaX MOBEACHHE OPraHMYCCKUX COCTUHCHHUN B
OIPEACIEHHBIX YCIOBUSIX.

Her otBerTa. 1-23 baita
OneHka «HEYIOBJETBOPUTEIbHO» BBICTABIIACTCS CTYICHTY, KOTOPBI HE 3HaeT
3HAYUTEIBHON YacTH MPOrPaMMHOT0 MaTepHaa, JOMYCKaeT CYIICCTBEHHBIC OIIMOKH,
HEYBEPEHHO, C OOJIBIIMMHU 3aTPyTHEHUSIMU OTBEYaeT Ha BONPOCKL. Kak mpaBuiio, orieHka
«HEYIOBIICTBOPUTEIILHO» CTABUTCSA CTYJICHTaM, KOTOPBIE HE MOTYT THPOIOJIKHTh
o0yueHre 0e3 IOTOTHUTEIBHBIX 3aHIATHI 110 COOTBETCTBYIOIICH JIUCITUITINHE.

Oowan knaccugukayus ouitudoK
[Ipu oLieHKe 3HAHUHI U YMEHHUH YYalIUXCsl yUUTHIBAIOTCS Bce OIIMOKU (TpyOble M HerpyOble) U HEAOUETHI.

I'pyObIiME cunTalOTCH OIIMOKH: HE3HAHUE ONpECICHHs] OCHOBHBIX MOHATHUH, 3aKOHOB, NTPaBMII,
OCHOBHBIX IOJIOXCHUH TEOPHH, He3HaHHE (QOpMYJI, OOMICTPUHATHIX CUMBOJIOB 00O3HAYECHUH BEIWYMH,
SIMHHI UX W3MEpPEHUs; HEe3HAaHWE HAUMCHOBAaHWW EIWHHIl W3MEPEHHS; HEYMEHHE BBIICIUTH B OTBETE
r7IaBHOE; HEYMECHUE NPUMEHATH 3HAHUS, aJlTOPUTMBI AJIsl pelICHUs 3a/1a4; HEyMEHHE JeNIaTh BBHIBOJBI U
000011IeHNS; HEYMEHUE YUTATh M COCTABIATH (POPMYJIBI M ypaBHEHUS pEeakLuil; HEyMEHHE MOJIb30BATHCS
MEPBOMCTOYHUKAMH, YYEOHHKOM M CIPAaBOYHHKAMH; TOTEps KOPHS WJIM COXpAaHEHHWE IMOCTOPOHHETO
KOpHSI; oTOpachiBaHue 0e3 OOBSACHEHHH OTHOTO M3 HUX; PABHOZHAUHBIC UM OIIMOKH; BBIYHCIUTEIBHBIC
OLIMOKH, €CIIM OHU HE SIBIISIOTCS OMUCKOM; JTOTHYECKUE OMINOKH.

K HerpyObIM omm0KaM OTHOCSTCS: HETOYHOCTH (POPMYIHPOBOK, ONpENEICHUH, MOHITUH,
TEOpUH, BbI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX NMPHU3HAKOB OMNPEAEIAEMOro TMOHATHS WM 3aMEHOH
OJHOTO-JIBYX M3 3TUX MPU3HAKOB BTOPOCTETICHHBIMHU; HETOYHOCTD (DOPMYJIBI COEINHEHNUS UM YPABHEHHUS
peaKknyy; HepaluoOHAIBHBIA METOA pEHICHUs 3aJadyd WIM HEAOCTaTOYHO MPOAYMAaHHBIA IJIaH OTBETa
(HapylIeHHe JIOTHKH, ITOJMEHA OTICIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH); HEpalMOHAIBHBIC
METOABI pabOTHI CO CIPABOYHON U APYTOH JIMTEpaTypoil; HEyMEHHUE pellaTh 3a/1a4, BBIIIOTHAITD 3aJaHHs
B 00ILIEM BHJE.

Henoueramu sIBASIIOTCHA: HEpalMOHANbHBIE TNPHEMbl BBIYMCICHUH © MpeoOpa3oBaHUiA;
HeOpeKHOE BBITIONHEHHE 3alliCed, CXeM PeaKIHi.




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

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

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

«XUMHYECKasl TEXHOJIOTHS OPUPOAHBIX BHGDFOHOCHTCHeﬁ N YIICPOAHBIX MATCPHUATIOBY,
(HaumeHosanue)

Cemectp__ 5.7

Y4eOHBIM IUTAHOM TII0 HampaBlieHUut0 mnoAroToBku 18.03.01 —XwmMudeckas TEXHOJOTUS IS
o0yJaronuxcsi MPeIyCMOTPEHO TPOBEICHUE JIa0OpaTOpHBIX 3aHATHi 10 aucuuiummae b1.B.09
HedrexuMuuecknii CUHTES.

JlaGopaTopHble 3aHATUS 1O JUCHUIUIMHE TPOBOJATCS B  CICHUAILHO 000PYAOBaHHBIX
mabopaTopusx C MPUMEHEHHEM HEOOXOJMMBIX CPEACTB OOYYCHHS: JIaDOpaTOpHOTO 000pyHIOBaHUS,
00pas3IoB I UCCIIEOBAHNH, METOTMICCKIX TTOCOOUH.

Ilenp mpoBeneHUs JIaOOPaTOPHBIX PadOT - MPAKTHYECKOE OCBOCHUE TEOPETUYCCKUX IMOJIOKEHUM
JISKIIMOHHOTO MaTepualia, a TaKXe BBIPpaOOTKa CTYJCHTaMH ONpEACICHHBIX YMEHHH W HaBBIKOB
CaMOCTOSATEIBLHOTO KCIEPUMEHTHUPOBAHUSL.

KommiekT 1adopaTopHbix pador
no pucrumuinae b1.B.09 Hedrexumuuecknii cuaTes

( HauMeHo8auue OUCYUNIUHbL)

Tema Ne 2

Jla6opatopHasi paGora Ne 1 BrlneneHue HacBHIEHHBIX YTIEBOJOPOIOB HOPMAJIbHOIO CTPOEHUS
METOJIOM 9KCTPAKTUBHON KPUCTAIIIN3AINN C MOUYEBUHON.
Hacpimennsie yriaeBogopoabl HOPMaIBHOTO CTPOSHUSI 00pa3yoT ¢ MOUEBUHOM KPUCTAIMYECKHE TPOAYKTHI
NpUCOCANHEHHST (KOMIUICKCHI, aJIyKThl), B TO BpeMs KaK HACBIIICHHBIC YTIICBOIOPOIBI HM30CTPOCHUS,
Ha(TEHOBBIC M apOMAaTHYECKHE YIIIEBOAOPOAbI TAKUX KOMIUIEKCOB HEe 00pa3yroT. Hanmmune QpyHKIMOHAIBHON
TPYNIIBl Ha KOHIIE YTJIEBOAOPOAHOHM LEMM HE MpersTCTBYeT 0Opa30BaHMIO KOMILIEKCOB YIJIEBOAOPOIOB
HOPMAaJIBHOTO CTPOEHUs ¢ MOUeBHHOM. [109TOMy cOCOOHOCTH K 00pa3oBaHHIO MPOAYKTOB MPHUCOCANHEHUS
00HapyKUBAIOT TaKke KapOOHOBBIE KUCIOTBI, CIOXKHBIE (UPBI, TalOreHIIPOU3BOAHBIC, KETOHBI, CITHPTHL,
aMHHBI U T. [I., IMEIOIINE HEPA3BETBICHHYIO YITIEBOJIOPOAHYIO LENb. B KoMIiekcax MOJIEKyIIbl MOUEBHHEI 32
CUeT BOJOPOJIHBIX CBS3eH MEXIy KHCIOPOJAOM U BOJOPOAAMH aMMJOTPYIIl COCETHHX MOJIEKYI
pacronaraioTcsi B BUJe ciupaiy. B pesynbsraTe 3100 00pasyercs kaHai ¢ IonepeuHbIMU pasmepamu 49 HM, B
KOTOPOM W pacIoyaracTcs MOJIEKyNa BELIeCTBa, 00pasyromero Komiwieke. KoMmeke o0pa3yroT TOJIBKO Te
BEIIIECTBA, MONIEPEYHbIE pa3Mepbl MOJIEKYJI KOTOPBIX MEHBIIE MOMEPEYHBbIX pa3MepoB KaHana. KommuecTBo
MOYEBHHBI, HEOOXOIMUMOW Mg TMOJHOTO CBSI3BIBAHHUS HACHIIICHHBIX —YTJICBOJOPOJOB, 3aBHUCUT OT
MOJIEKYJIIPHON Macchbl ocneHuX. [ Moy4eHus] KOMIUIEKCOB IPUMEHSIOT CMECh HACBIIIEHHOTO BOAHOTO
pacTBOpa MOYEBHHBI C METAHOJIOM B cOOTHOIIEHHH 3,3 1,0 HachIIEHHBII METaHOIBHBIM PAaCTBOP MOYEBHHEI
(8 100 r meranona npu 20°C pactBopsitoT 21,8 T MOYEBHHBI) CYCIEH3HMIO TOHKO M3MEIBYEHHOTO TTOPOIIKA
MOYEBHHBI B METaHOJIE, COOTHOIICHHE MOYEBHHA MeTaHOI = (2—5) 1.
[NomHyro (McYepIBIBAIOIIYIO) KPUCTALIU3AIUIO ¢ MOUYEBUHOM UCTIONB3YIOT KaK ISl BBIICICHUS HACHIICHHBIX
YIJIEBOAOPOIOB HOPMAIBHOTO CTPOCHHS (CBIphE A TONy4YeHHs OeIKOBO-BUTAMHMHHBIX KOHIICHTPATOB,
CIIMPTOB, CHHTETUYECKUX YKUPHBIX KUCIOT U Jp.), TaK U JUISl CHIDKCHHUS TEMIIEPATyphl 3aCTbIBaHUS HE(TSHBIX
(paxumii (KepOCHHOBBIX M AN3EIBHBIX ), TIOBBILICHHST OKTAHOBOTO YHCIIa OCH3MHOB MPSIMOM NEPErOHKH.

OKcnepumenmanbHas 4acmo

K nccnenyemoli ncxomHod (pakimm KepocuHa NOOABISIOT PacCUUTAHHOE KOJIMYECTBO MOUYEBHUHBI B BHIC
TOHKO M3MEJIbUYEHHOTO MOPOILIKa, COUPT (AKTUBATOP) U METPONICHHBINA S(HUP WM M300KTaH (PacTBOPHUTEIID).




CMech B30AITBIBAIOT B TOJICTOCTCHHOW CKIISTHKE C TUIOTHO 3aKPBITON MPOOKOH Ha MEXaHWYECKON KadajKe B
teuenne 20—30 muH, mocie yero (GUIBTPYIOT HAa BopoHKe broxnepa moj BakyymoM. OcafoK MPOMBIBAIOT
OXJIAKCHHBIM TIETPOJICHHBIM 3(HPOM 10 OTCYTCTBHUS MACIISIHOTO IMSTHA Ha (MIBTPOBAIBHON Oymare Ipu
CMayMBaHWM e¢ 2—3 KamisMu (UIbTpara, IMOCIE Yero OCafoK IUIOTHO OTXKUMAIOT Ha (QUIbTpe W
JOTIOJIHUTEIHO — MEXIy JHUCTaMH (PUIBTpOBATEHONH OyMaru, JOBOJAT 0 TIOCTOSHHOM MAacChl U
B3BEIIUBAIOT ¢ TOYHOCTHIO 710 0,01 T.

Kpucramnuueckuil agyKT pacTBOPSIIOT B ropsiuei Boge. BCIbIBIIMIA CIIOM HACHILIEHHBIX YTIIEBOJOPOIOB
HOPMAJIEHOTO CTPOCHUS OTJACISIIOT B JICJMTEIILHOW BOPOHKE, cymar Haja Oe3BoaubiM CaCh (MuHMMAanIbHOES
KOJIMYECTBO), DHIIBTPYIOT, B3BEIIMBAIOT U CPABHUBAIOT PE3YJIbTAT C TOTYYCHHBIM BBIIIIE.

KpomMe mHMKOB HACBIIIEHHBIX YTJIEBOAOPOIOB HOPMAIBHOIO CTPOCHUS HAa XPOMATOrpaMME MPUCYTCTBYIOT
mikn  npuMmeceit. [loatomMy mnpu oOcuere XpoMaTorpaMM ONPEICISIOT COACPKAHUE HACKHIICHHBIX
YTJIEBOIOPOIOB HOPMAITLHOTO CTPOCHUS U CyMMapHOE KOJIMUECTBO npuMeceit (B % macc.).

Ha ocHOBaHWY MMOTyYEHHBIX TAHHBIX COCTABIISIOT MaTePHAIBHBIN OaTaHC.

TakuM 00pa3oM, C TIOBBIICHUEM MOJICKYJSIPHOM MAacChl HACHIMICHHBIX YTJICBOIOPOAOB HOPMAIILHOTO
CTPOCHHUSI CYIIECTBEHHO YBEIWYMBACTCS [JIONISl UX VYAAICHUS, B pE3yJabTaTe YEro YIydIIaroTcs
HU3KOTEMITIEPATYPHBIC XapaKTEPUCTUKHU JTU3EIHLHOTO TOILTUBA.

Buieoowl. B manHoM paszene 1abopaTopHO paboOTHI CTYJACHTY HEOOXOMMO IMEPEUUCIUTEL OCHOBHEBIC UTOTH
MIPOJICIAaHHON PabOTHI.

Tema Ne 3

JlaGopaTopHasi padora Ne 2 Oxucnenne 3TUIOEH301a.
Llenu pabomwei: 1. W3ydeHWe TpolEecca OKUCICHHUS STWIOCH30JIa KHCIOPOIOM BO3AyXa B TPUCYTCTBUH
KaTanu3aropa (Coiib, THAPOKCHI MeTaJlla IIOCTOSHHOM U IEPEMEHHOM BaJICHTHOCTH);
2. 3y4eHue BIMSHUS (HaKTOPOB Ha COCTAB MPOLYKTOB OKHUCIICHUSI (TeMIepaTypa, JaBjIeHHe, BpeMs).
OKcnepyMeHTalIbHAs YacTh.
Peaxmuewi: ciupT STUOBBIN PEeKTU(PUKOBAHHBIN TEXHUYECKUI; STUIOEH30IT; MOJIUOACH; THAPOKCH HATPUS;
COJISTHAsl KHCIOTa; Cynb(parT TUAPO3MHA; CepHas KHCloTa; N—(pEHUIaHTPAHMIOBAas KHCJIOTA: TOTOBST
pacTBopernem 0,20 T mpemapata B 100 cM’ pacTBOpa YINIEKHCIOTO HaTpHs; aMMOHMH MeTaBaHAJIaT
(BaHaIMEBOKHCIIBI MeTa); BOJA JUCTWUIMPOBAHHAS; KHUCIOTa yKCYCHas Je[sHas; Kajius HOOHUI;, Kpaxmal
PacTBOPHUMBIIf; HATPUI CEPHOBATUCTO-KHUCIIBIN (THOCYNIB(AT HATPHS) S-BOAHBIIN; HATPUIA XJIOPUCTHIN (XJIOpUL
HaTpusl); MarHWd XJIOPUCTBIA  (XJOpWUZA  MarHus); Kaausd TUAPOKCHI; METWIOBBIA  OpaH)KEBBIi;
OPOMKPE30JIOBBIH 3€JICHBII; METUIIOBEIA KPACHBII; H-TSKCaH.
Ilpubopei: komObl KOHWUYECKHE, BMeCTHMOCThIO 100 oM UWIMHAPBL MEpHBIE, BMECTUMOCTBIO 50 oM
TIHUTIETKH TPagyMpO-BaHHbIE, BMECTUMOCTHIO 1, 2, 5 1 10 cM’; GlopeTka; Bechl 1a6OopaTopHble CIEIHATLHOTO
KJIacca TOYHOCTHU ¢ HanOOJbIIMM TipezesioM B3BemmrBanus 200 r, ceKyHI0Mep; ACNUTENIbHAS BOPOHKA; TUTUTKA
JNIeKTpUUecKas; OaHs BOISHAs;, CEKyHAO-MEp; JeNUTeNbHas BOPOHKA; KamleJbHHLA, TEePMOMETP
nabopaTopHbIii ¢ muanasoHoM usMepenus ot 0 °C 1o 100 °C.
IIposeodenue sxcnepumenma.
OTUNOEH30J1 OKUCISIOT Ha YCTAaHOBKE, CXeéMa KOTOPOW MpHUBEACHAa HA B METOIUKE. YCTaHOBKA COCTOMT M3
KOMIIpEccopa C)KaToro BO3MyXa, pele-peryjiaropa, peakTopa, KOHTAKTHOTO TEPMOMETpa, 00paTHOro
XonoawIbHuKa. PeakTop m3rotoBneH u3 repmoctoiikoro crexna (d=30 mm, h=290 MM) u cHaGxeH GuIsTpoM
ota mys GapOoTaxka Bo3myxa, IPOOOOTOOPHUKOM, IEKTPOCIIUPATIBbIO IJIsl HArpeBa PEakMOHHON MacChl.
[penBapurensHo pactBopsitor 0,05 rp ruapookucu Hatpus B 200 mi stunbenszona. CMech 3arpyaioT B
peaktop. Ilonarot Boxy B 00paTHBIH XOJIOIMIBHUK, BKIIOYAIOT MOy BO3AyXa. MOMEHT BKIIOUEHHS TOJa4YN
BO3yXa IPUHUMAIOT 32 HayaJlo ombiTa. B Xoze ombiTa Kaxkaple 15 MUH B IpueMHbIE KOJIObI OTOMPArOT MpoObI
IUIsl Ka4eCTBEHHOTO OINpPEACNICHUS] THAPOIEPEKUCH JTHIOSH3071a B peakuMoHHOW Macce. OkucieHue
nponomkatoT 1,4 gaca. [lo OKkOHUaHHM OMBITa BBIKIIOYAIOT 00OTPEB PeakTopa, mocie oxyaaxkaeHus a0 40-45
°C - momauy Bo3yXa H cpa3y OTCOEIHHSIOT IMHUIO BO3IyXa OT PeakTopa /i IPeJOTBPALCHNS 3acachIBaHHs
B HEe peakLMOHHOM Macchl. [Tocne moaHoro oxmaaeHus: peakIMOHHYI0 Maccy CIIMBAIOT C peakTopa.
Onpeodenenue codepoicanusi eudponepoxcuda smunoensona. OnpeneieHue OpraHuIeCKuX TUIPOIIEPOKCHIIOB
OCHOBAHO Ha PeaKIM{ OKUCIIEHUS] MU HOANCTOBOAOPOIHON KUCTIOTHI:
ROOH + 2KI + 2CH3COOH = ROH + I, + 2CH3COOK + H.O
B nBe xonmueckne koiObl eMkocTbio 100 M1 Kaknas C MPUTEPTHIMA NPOOKaMM MOMEIIAIOT HABECKU
a”anuzupyeMoit cMec 1o 0,1-0,2 rp. B3pemmBanue NpoBOAT Ha aHAMTHUYECKHX Becax ¢ TouHOCThIO 0,0002
rp. K naBeckam npunmuBaror no 10 mi sensHol ykcycHOM KHCnoThl U 1o 2 M1 50%-ro BOIHOTO pacTBopa
Hoxuaa xanust. Comepxumoe Konb B30ANTHIBAIOT U BBIICPKUBAIOT B TEMHOM MecTe B TeueHue 20 MuH. 3ateM
BhIZIeNUBIIMICS 1o TUTPYIOT 0,1 M BoAHBIM pacTBOpoM THOCYNb(aTa Hatpus. [lepen KOHIIOM THTpOBaHUS,




KOT/1a ’eNTasl OKpacka pacTBOpa CTaHEeT 0cadeBaTh, MPHIMBAIOT IO 2 MJI pacTBOpa KpaxMaiia H IPOAOKAIOT
TUTPOBaHME JI0 NCYEC3HOBEHUSI CHHEN OKPaCKH:

I + 2Na,S,03 = Na,S406 + 2Nal
[TapannensHo mpoBoAaT TUTpoBaHuEe cMecu 10 M neasHON yKCycHOHW KHCHOTHI U 2 mil 50%-ro BogHOTO
pacTBopa foauaa Kaiuus 6e3 aHATM3UPYEMOTro MPOIYKTa (XOJIOCTOH OIIBIT).
Obpabomka sxcnepumeHmanbHuIX Oannvix. B 1TaHHOM pazzene 1abopaTopHOi paboThI CTYACHTY HEOOXOAUMO
MO TOJYyYEHHBIM SKCIICPUMEHTAJIbHBIM JaHHBIM MPOM3BECTH PACUETBI COACPKAHMA  MAacCOBOHM JIOJH
OpraHMYeCKHX THAPONEPOKCUAHBIX Tpymm (X, % Macc.) W MOCTpOUTh TpadHK 3aBUCUMOCTH BPEMEHH OT
MAacCOBOH JOJIM OPraHUYECKUX TUIPONIEPOKCHAHBIX TPy (Xr,%).

Cmamucmuueckas obpabomxka pe3ynomamog skcnepumernma. B TaHHOM paszene 1a00paTOpHOIL
paboThl CTYAEHTY HEOOXOAMMO MO IMOTYyYEHHBIM SKCIEPUMEHTAIBHBIM JaHHBIM MPOU3BECTH CTAaTHYECKYIO
00paboTKy pe3yJIbTaTOB SKCIICPUMEHTA.

Bvi6oovi. B nannom paszzene 1adopaTopHON pabOThI CTyACHTY HEOOXOOMMO MEPEUMCIUTh OCHOBHBIE HTOTH
npoaenanHoi pabotel. [loka3aTh W MOSCHWUTH, YTO TPOHMCXOAMWT C KOHLEHTpAaUHUeH THApONepeKnucu
STUIIOEH30/1a C TEYEHHEM BPEMEHH, YKa3aTh ONTUMAJIbHYIO TEMIIEPaTypy | JaBJICHHE TaHHOTO MpoIiecca.

Tema Ne 5

JladopaTopHas padora Ne 3 OnpenencHue coiepkaHus QYHKIUOHAIBHBIX TPYII
Onpeodenenue cepuucmuplx coeOUHeHul

CepHHUCTBIE COCOUHEHUS SIBISIOTCS HEXKENATENIbHBIMH TNPHMECSIMH  HepTH W HEe(TIHBIX
OUCTUIUIATOB BCIICACTBHE CBOEH CIIOCOOHOCTM K pacmagy C BbIIEJIEHHEM BEUIECTB, CHIIBHO
KOPPOAMPYIOIIMX U pa3pylIalomux anmaparypy. K paspsamy akTUBHBIX (KOPPOAUPYIOIINX) COSANHEHUN
OTHOCSITCS: Cepa, CEpOBOAOPO (Ta3 C XapaKTEPHBIM HETPHUATHBIM 3allaXxOM), MEpKanTaHbl (THOCIHUPTEHI,
RSH) — nerkoneryuune >KuAKOCTH C CHIIBHBIM, OTBPaTUTENBHBIM 3anaxoM. CepoBOAOpOl U MEPKANTaHBI C
TSOKETIBIMH METaJJIaMU JIETKO 00pa3yloT MepKanTHIBl U cyabuasl. Hanmnune 3THX BemiecTB gaxke mpu
HU3KUX TeMIlepaTypaM BpeOHO NeHCTBYeT Ha amnmaparypy. HeakTHBHBIE CEpPHUCTBIE COCAWHEHUS —
cyab(uabl, TUCynbHUAbL, MOTUCYIbGUAB U THOGAHBI — IPH BEICOKKX Temmeparypax (Boime 300°C), mpu
KOTOPBIX TPOUCXOJUT NPUMEHEHHE TOIUIMB, pacmajaloTcsi ¢ o0pa3oBaHHMEM MEPKaNTaHOB U
cepoBoopona. Kpome Toro, cepHUCTBIE COEANHEHUsI YBEIMIUBAIOT HarapoobpaszoBanue. [Ipu cropanumn
CEpHHCTBIX COCAMHEHHWH TOJy4aeTCsl CEPHUCTBIM aHTHIPUI, KOTOPBIA MPH HAJWYMH BIIATH CHJIBHO
KOPPOAMPYET METAJUT BCIEACTBUE 00pa30BaHMsl CEPHUCTON KUCIIOTHI.

Kauecmeennoe onpedenenue akmueHuix cepHucmulx coeOuHeHutl

Hoxmopckas npoba Jlokropckas mpoba sBISeTCs KaueCTBEHHOW peaknuell Ha MepKalTaHbl U
cepoBoopol. McmeiTyemblii OEH3WH BCTPSXWBAETCS C PAacTBOPOM IUTIOMOMTa HaTpusi U C
MOPOIIKO0Opa3Hoil cepoil. [lo 1BeTy BBHIMABIIMX MPOXYKTOB PEAKUUH CYIST O CTENEHM OYUCTKHA WIN
KopposuiiHocTH O6en3uHa. Ecnu OeH3MH COOEepKUT CEpOBOIOPOJ, TO B PE3yJbTaTe PeakUuH MOTydYaeTcs
YepHBI 0caJoK CyIb(uIa CBUHIA:

Pb(ONa) + H,S = PbS + 2NaOH

B mpucyTtcTBHM MepKkanTaHOB BHadaie o0paszyercsi Oypblii MepKanTHI CBUHLA
2RSH + Pb(ONa), (RS),Pb + 2NaOH

KOTOpBI 3aTeM IM0Jl BIMSHHEM MOPOIIKOOOPa3HOW cepbl MEepeBOAUTCS B AWUCYIbQHI U
CEpHUCTBIN CBHHELL.

Xoo onpedenenusi. B MepHBII LUWIMHAP C TPHUTEPTOH MPOOKOH WM OOJBIIYI0 MPOOUPKY C
KOPKOBOW MPOOKOH €MKOCTBIO 25 M7 HaJMBAIOT 3 M pacTBOpa IUIIOMOWTA HATPHUS U 3 HCCIETYyEMOTo
HedrenpoaykTa. CMech CHIBHO B30aNTHIBAIOT B TeueHue 15-20 cexyHA W BehmaioT B Hee 9-15 wme
CEpHOTO IBETa C TAKUM pPAacueToM, YTOOBl TOHKHUH CIIOH cepbl MOKPBUI TPaHUIly pasiesia OCH3MHA U
pactBopa miuromMOuTa Hartpus. CMech BHOBb B30anTheiBaloT B TeueHue 15-20 cekyHn, a 3aTeM AaioT
orcTosiThea 1-5 munyT. [locie 3TOro cpaBHMBAIOT OKpacKy CEpHOrO ILBETa, COOPABIIErOCsS Ha MeECTe
paszzena AByX CJIO0€B KHUIKOCTEH, C OKpAaCKOW CEPHOTO IIBETA, HE YYaCTBOBABIIETO B PEAKIINU.

[TpomyKT cunTaeTcs BhIACP KAaBLIMM UCTIBITAHIE, €CIIM LIBET €r0 He N3MEHUJICS, U TICHKAa CEPHOTO
LBETa OCTajach >ENTOH, Clerka Iocepeia WM TOKPbUIACh TEMHBIMHM TOYKamMH. B 3ToM ciydae
JIOKTOpCKasi mpoba HOpMupyeTcsi Kak oTpunarenbHas. JlokTopckas mnpoba Oyaer cuumTaThes
MOJIOKUTENILHOMN, €CITM OKpacKa MPOAyKTa U3MEHHUIIACH U CTalla OpaH)KEeBOW, KOPHYHEBOM MIM TEMHOM.

IIpoba na mednyio naacmunxy JlaHHBIA CIOCOO SIBISIETCS OYEHb YyBCTBUTEIBHBIM HUCIBITAHUEM
Ha IPUCYTCTBUE CEPOBOAOPOA U DIIEMEHTAPHON CEPBI.

Xoo onpeoenenus. B mpodupky nuamerpom 15 mm mowHO#M 150 Mm 3amuBaroT 10 BRICOTH 60 m




WCHBITYEMBI TPOAYKT, BCTaBISIIOT IUIACTHHKY W3 4ucToM Mean JmHOM 40 mm, mupunod 10 mm n
TOJIIMWHON 2 MM, OUUILEHHYIO nutn(oBaibHOM Oymaroil No 180, mpombiTyio 96%-HbIM CIMPTOM, a 3aTEM
JOUSTHIOBBEIM 3(QHUPOM U MPOCYHIEHHYI0 Ha (uiabTpoBanbHOW Oymare. [IpoOupKy 3aKkpbIBalOT MIIOTHO
MPUTHAaHHOH KOPKOBOHM MPOOKOH M BCTAaBISIOT B LITaTHB, CTOSAIIMHA B BOASHOW OaHe (Temmeparypa
50+2°C). Ilo ucreyeHun 3-x 4acoB IUIACTHHKY BBIHUMAIOT U3 MPOOMPKH M MPOMBIBaIOT B (apdopoBoit
YaliKe MOJOTPETHIM alleTOHOM MM CIHMPTO-OCH30JIbHOM cMechlo. Eciin miacTHHKa MOKPBLIACH YEPHBIM,
TEMHO-KOPHYHEBBIM, CEpO-CTAIbHBIM HajleTaMd WIM ISITHAMH HEPTENpOAYKT CUHMTAeTcs He
BBIIEpKAaBIINM HUcHbITaHus. [lpu Bcex Opyrux M3MEHEHWSX M NpU OTCYTCTBUM HM3MEHEHHMH IIBETa
IUTACTUHKHY IMPOAYKT HE COAEPIKUT CEPHUCTHIX COETUHEHNH.

Kaxnpiit 00pasel UCTIBITHIBAIOT HE MEHEE ABYX pa3. Y NOTPEOSIOMUIACS B JaHHOM OIpeelICHUN
OeH301 1 3QUP JOKHBI OBITh XUMHYECKH YHCTBHIMH, OEH307 HE IOJDKEH conxepxatb TeodeH, d3hup u
CIHPT JOJDKHBI BBIACPKUBATH UCTIBITAHNE HA MEAHYIO IUTACTHHKY.

Omipvimue ceposodopoda

Xoo0 onpedenenus. B mpoOUpKy 3aIuBarOT 5 M1 KEPOCUHA, NOOABISIOT 5 M 2%-HOro pacTBOpa
rugpokcuga Hatpusa. [Ipobupky BerpsaxuBaror. ComepKuUMoe NPOOHPKU IMEPEIMBAIOT B JICIUTEILHYIO
BOPOHKY, OTHAENAIOT BOJHOUIECJIOYHYIO BBITSDKKY B APYTYIO MPOOWpPKY, AOOaBISIOT KaIlUII0 pacTBoOpa
¢denondranenna, HIOAKUCISIOT COMSTHON KHCIOTON 10 00ECIIBEUMBAHUS M HATPEBAIOT Ha BOASHON OaHe 110
70°C. B mpucytctBuHM cepoBogopoaa mponurtaHHas 10%-noro xiopuaa skeneza (III) Oymaxka,
MOJHECEHHAs K Kparo MPOOHPKH, OKpaIIUBaeTcsl B CHHUN LBeT. [ onpeaeneHus: cepoBoaopoia MOKHO
BOCTIONIB30BATHCSl Takke Oymaroi, mpomutaHnHol 10%-bIM pacTBOpoM amerata cBuHIa. KopuuHeBoe
OKpallllBaHHE yKa3bIBaeT Ha MPUCYTCTBUE B BBIACIAIOLIEMCS ra3e CEPOBOJOPOA.

CepoBoA0OpO U3 KEPOCHHA yAAISAIOT SHEPTUYHBIM BCTPSXMBAHHUEM B TeueHHe 20MHUHYT paBHBIX
00BbEeMOB KepocHHa 1 cosiHokucioro 10%-Horo pacTBopa xiopucroro kaamust. [locie pasnenenus cnoes
KHCIIyI0 BOJY CIIyCKAarOT, KEPOCHH NPOMBIBAIOT IUCTHIUIMPOBAHHON BOAON M (MIBTPYIOT dYepe3
CKJTaquaThlil PUIBTP, CONEPKALIMHA MPOKAIICHHBIN XJIOPUCTHINH Kaiabuuid. M3 ¢unsrpara 6epyT mpoOb! amst
orpenesneHus CBOOOJHOM cepbl U MEPKANTaHOB.

Konuuecmeennoe onpedenenue muogena u e2o comonocos XapaxTepHol peakiueid Ha TuodeH u
€ro TOMOJIOTH SIBISACTCS JICHCTBHE M3aTHHA M CEPHOM KHUCIOTHL. B mpucyTCTBHM THO(EHA MOSBIACTCS
CHHE-T0NTy00€ OKpalIBaHue, METWITHO(EHa — CHHE-KpacHOe, AUMETHITHO(EHA — KpacHO- (PHOJIETOBOE.

Xo0 onpedenenus.

Metox A. B cyxoili mpoOupke cMmemmBaiOT 2umz HEPTENPOAYKTa ¢ 2 M pacTBOpa H3aTHHA
(pactBop M3atrHa roToBAT pactBopeHueM 0,5 2 nzatuna B 1000 ¢ KOHIEHTPUPOBAHHOM CEPHON KUCIIOTHI).
Cnaboe HarpeBaHue W TNpHOaBJICHHE Kallld A30THOW KHCIOTBHI CIIOCOOCTBYET MOSIBICHUIO OKPAacKU B
MPUCYTCTBUU THO(EHA MU €0 TOMOJIOTOB.

Metox b. B mnpeaBapurenbHO MPOMBITYIO KPENKOW CepHOM KHCIOTOH (apdopoByro dHamky
MOMEIIAIOT HECKOJIBKO KPUCTAIUIMKOB M3aTHHA, KOTOPbIE OONMBAIOT 5 M KOHLEHTPHUPOBAHHOW CEpHOMN
KHACIOTH. Ha KHCIOTY HamMBaIOT CIIOH HMCCIEAYEMOTo HEe(TENpOIyKTa, YallKy MOKPHIBAIOT YacOBBIM
CTEKJIOM M OCTaBJSIIOT Ha HEKoTopoe Bpems. [lpu Hanwmumu THOQEHAa OKOJO KPUCTAIIOB H3aTHHA
MOSABIISIIOTCS OKpalllCHHbIE B CHHUH LIBET KOJBLA.

B nocnegnee Bpems HMHAO(EHHHOBas peakUus MCIOIB3YyEeTCS Uil  KOJIWYECTBEHHOTO
ornpenencHus THopeHa B OCH3MHE KOJOPUMETPUIECKUM METOIOM.

Kucnopoonwie coeounenusn negpmu. Onpeoenenue opzanuuecKoil KuciomHocmu

Kucnoponusle coennHeHusi coiepikarcsi B HE(QTSIX B BUAC HA(PTEHOBBIX M >KUPHBIX KHCIIOT,
(eHONOB U CMONUCTO-achalbTOBBIX coequHeHn. Koppomupyromne CBOWCTBA OPraHHMYECKHX KHCIOT
JUMUTHPYIOT CoAepKaHue UX B OCH3MHAX, KEPOCHHAX U MaciaX. BrIsiCHEHHE coep:KaHusl OpraHuueCcKUX
KHCJIOT B HETSHBIX MTOTOHAX SIBISACTCS 0053aTENbHBIM.

Onpedenenue Kuciommocmu 0OeH3UHO8, uepouHos, kepocurnog MeToJ] onpeneleHuss KUCIOT B
TOIUIMBAX COCTOMT B M3BJICUEHHM KHUCIOT CIUPTOM M TOCIeAyrolmmMm ero tutpoBanuem 0,05 H.
CIMPTOBBIM PACTBOPOM €AKOT0 Kanu. [1o7 KHCIOTHOCTRIO MOHUMAIOT KOJIMYECTBO M2 THAPOKCUAA Kaus,
TpeOyrommxcst s HelTpanuzanuu 100 Mt Hegrenpomykra.

Xoo onpedenenusi. B xoHmueckyro konlOy Ha 250 mi HATUBAIOT 25 M7 ATHIOBOTO CIHPTAa U
KUISTST ¢ OOpaTHBIM XOJIONWJIBHUKOM Ha 3JEKTPUYECKOH IJIMTKE B TEYCHHE 5 MHUHYT AJS YAaJeHUS
PacTBOPEHHOM YIAEKHCIOTH. [opsumii cupt ObicTpo HelrpanusyioT 0,05 H. COMPTOBBIM PacTBOPOM
THOPOKCHIA Kallusl B HPUCYTCTBUM (eHondTalenHa 0 MOSBICHUS PO30BOTO OKpamuBanus. [locie
HEHTpanu3aluy B TOPSYUM COUPT MPHOABISIOT C TMOMOLIBIO MEPHOTO LHMIMHApPA 25 M UCHBITYEMOTO
MPOAYKTa, 3aTEM KHUIIATAT CMECh C OOPAaTHBIM XOJOAMIBHUKOM 5 MUHYT, BpeMs OT BpeMEHH B30anThIBasl.
INopsiuyro cmecs TuTpyrot 0,05 H. CIMPTOBBIM PACTBOPOM TMAPOKCUAA KaJIUs B IPUCYTCTBUH HECKOJIBKHUX




Kariesb pacTBopa ¢peHondranenHa.

Kauecmeennoe onpedenenue gpenonos 6 negpmenpooykmax

Peaxyua asocouemanus. Ilpu o0paboTke HEPTAHBIX IUCTWISTOB BOIHBIMH pPacTBOPaMHU
LIesoveld MmojyyaeTcsl pacTBOp HATPUEBBIX CONEeH KapOOHOBBIX KUCIIOT U (eHosATOB. [Ipu noaxucieHnn
(eHONBI BCIIBIBAIOT BMECTE€ C KHUCIOTAaMH B BHIE Macjia, Ha3bIBAEMOTO ‘“‘ChIphIMH~ Ha(TEHOBHIMU
kucinotamu. [IpucyrcTBue (hDeHOJOB B MOCIEAHUX OOHApPY>KUBACTCS TPH MOMOIIN HPOIUa30THPOBAHHON
Cy1b(paHWIOBOM KHCJIOTBHI, JAalollel MHTEHCHBHOE KPAacHOE OKpAallMBaHWE BCJIECACTBHE OOpa3oBaHUS
OKCHAa30COeINHECHUSI.

Xoo onpedenenus. 1e CynbhaHUIOBONW KUCIOTHL PACTBOPSIOT B 2,571 2H. pacTBOpa THAPOKCHAA
Hatpus. K atomy pactBopy mpubasinsitoT pactBop 0,4 2 HuTpHuTa HaTpus B 5 M Bobl. CMeECh OXJIaKAAIOT
JIJ0OM U TIPUIIMBAIOT TPU TIEPEMENIUBAHUY K 2,5 MJT 2 H. pacTBOPA COJITHOU KUCIOTHI.

K monydyeHHOMY pacTBOpY COJIM IMA30HUS MPHIMBAIOT 1-2 M7 UCTIBITYEMOro HEPTENpPOAyKTa.
Ecnu o6pasen cogepxut QpeHomnsl, HaOMI0AAETCsI KpaCHOE OKpaIIMBaHHE.

Peaxyusa gpenona ¢ xnopudom sicenesa (I11)

Xoo onpedenenus. B mpobupky momemaror 1-2umrn 2%-HOro BomHOTO pacTtBopa (eHoma u
nob6apnsroT 1-2 xarum 3%-Horo pactBopa xiopuaa skenesza (I11), HaOmromas mosBiIeHHE XapaKTEPHOTO
(PMOJIETOBOTO OKpaIlMBaHHUS BCIEACTBHE OOpa30BaHUS CHIBHO JUCCOLUUPOBAHHOTO KOMIUIEKCHOTO
¢denomnsra xenesa (I11).

Heticmsue b6poma na ghpenon 6 600HoM pacmsope

Xoo onpeoenenusi. K 1mun BomHOTO pacTBopa PeHOIa, MOMEIIEHHOTO B IPOOUPKY, TOOABISIOT 110
KarsaM OpoMHYyI0 Bomy. OOpasyromasicsi cHadana OMaJIECHEeHIMsI MPHU BCTPSXWBAHUM HCYE3aeT; HPU
JabHeNIeM mpubaBiIeHUA OPOMHON BOJBI BRIIIENSIECTCS OOMIBHBIN Oemnbiil ocanok 2,4,6-tpudbpomMdenona
C XapaKTEePHBIM 3aIaXxoM.

Bvi600b1. B nannoM pazzene nabopatopHoi paboThl CTyJEHTY HEOOXOIUMO MEPEUHCIIUT OCHOBHBIE
WTOTH TIPOJICTIAaHHOH pabOTHI.

JlabopaTopHas padora Ne 4 JJATEKCHA S [TIOJIUMEPU3ATINA METUJIIMETAKPUJIATA
ean padoThbi:
1. CunTe3upoBaTh MONMMETHIMETAKPHIIAT METOIOM JIATEKCHOW NOJTMMEPU3aLINH.
2. OnpenenuTh BBIXOX HonMuMepa (B % Macc. OT HCXOTHOTO MOHOMEDA).
3. OueHuTh pacTBOPUMOCTH MOJIUMEpPA B TPEX Pa3IUYHBIX PACTBOPUTEIIAX.
4. OnpenenuTs TEPMOCTAOUIBHOCTD TTOIUMEPA.
5. UnentudunupoBaTh NPOAYKT IEHOTUMEPU3ALIIH.

IIpudopsr:
- WITaTUB Ja0OpaTOpHBIA — 2 IIT;
- KPYTIIOJIOHHAs TPEXTOpIIas Koj16a BMecTuMocThio 500,00 cv® — 1 miT;
- KpYTIIOJIOHHAA AByTopias Koiaba BMecTuMocThio 100,00 v’ — 1 1t;
- OOpaTHBI XOJIOIWIBHUK - | 1IT;
- MEXaHWYecKasl Melagka ¢ MOTOpoM — | mT;
- KarenbHON BOpOHKOH — 1 miT;
- BOJsIHOM TepMmocTar — 1 miT;
- Tepmometp co mkanoi Ha 100 °C — 1 w;
- mapoo6pasoBaTens — 1 mT;
- KoJlboHarpeBaTenb (WK 3JEKTPOIUIUTKA) — 11T;
- BOpoHKa broxnepa — 1 mr;
- xonba bynzena — 1 r;
- MUKponHIieTka — 1 mr;
- KOHUYECKask TepMOCTOIKas Koioa BMectumocthio 500,00 oM’
- QHAJIUTUYECKUE BECHI;
- mpo6upka BMecTUMOcThI0 10,00 M’ — 6 1IT;
- kosiba Broprma — 1 miT;;
- XomoauiabHuK JInbuxa — 1 mmr;

- peppakTomeTp.

PeakTuBbI:
- CBeXeIepernanubiil Metunmerakpuiat (MMA);
- epcynbhaT aMMOHHS WIIN KaJlus;



- TUCTUUIMPOBAHHAS BOJIA;
- KOHIICHTPUPOBaHHAS COJISIHAS KUCIIOTA,;
- METHUJICHXJIOPU]I;
- xsopoopm;
- YeTBIPEXXIIOPUCTBIH YTIEPOL;
- aIeTOH;
- H-2€KCaH;
- H-TCIITaH;
- IETPOJICHHEIH Ahup.

Bovinonnenue sxcnepumenma
PaboTy pekoMeHIyeTCs BBIOIHATD B CISAYIOIIEH MMOCIeI0BATEIbHOCTH:

Hlar 1. HaBecky mHmMumaropa (mepcynbdata aMMOHHS WM Kajus) Maccoid m T (peuentypa
PEaKIMOHHBIX CMecell MpHBeieHa B Tabln. A) pacTBOPAIOT B 00beMe ¥ ¢cM’ IUCTHILIUPOBAHHON BOJIBI B
peaKkTope, COENUHSIOT €ro ¢ OOpaTHBIM XOJOAMJIBHUKOM, MEXaHHMYECKOW MEIIANIKOH, KaIelbHON
BOPOHKOH M MOMEINAIOT B BOAAHOW TepMocTtaT, HarpeTsiil 1o 80 °C. Cxema 1a00paToOpHON yCTaHOBKU
MpHUBesIeHa Ha puc. 4.

Taoauma A
3arpy3ku HCXOJHBIX KOMIIOHEHTOB CHHTE3a JATEKCHOI0 MOJIUMeTUIMETAKPHIATA

N Hepcyabdar MeTuiamMeTakpuiaT Bona
n/n | AMMOHHA | xanms HaBecka M,r | o6bem V, cm® o0bem v, cm®
HaBeCKa m, I

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- 2neKTprYecKas IIUTKA, 2 - BOASHON TEPMOCTAT, 3 - peakTop (TpEXropias KpyriiofOoHHas Koiba), 4 - 00paTHbIN XONOAMIBHUK, 5 - THAPO3aTBOp, 6 -
MeEIIaJIKa, 7 - AIEKTPOMOTOP, & - JIAOOPATOPHBII TePMOMETP, 9 - KarlebHas BOPOHKA, /() - KOHTaKTHBIH TepMomMeTp, 11- mrarus, 12 - pene, 13 - natp.

Puc. 4. Cxema na60paTopH0ﬁ YCTaHOBKH CUHTE3a JIATCKCHOI'O MOJIMMCTUIIMCTAKPpUIIaTa

Ilar 2. B xanensHyi0 BOPOHKY HamuBaioT M T (V cM’) METMIMETAaKpUJIATA M, COXPaHAS TEMIEpaTypy
peakuun 80 °C, m00aBisIIOT MO KarusiM MeTuiaMmetakpuiar B TedeHue 30 muH. ColepKHMOe peakTopa
SHEPTUYHO MEPEMEUTNBAIOT MELIAIKOM.

Iar 3. IJepe3 4 4 OoT Hayaja CHHTE3a PCAKIIMOHHYIO MACCy, HAIOMHUHAIOIYI0 MOJIOKO, ICPCIMBAIOT B
KOHUYCCKYTO KOJ'I6y BMCCTHUMOCTBIO 500 CM3 1 OCTaBJIAIOT IO Hp06K0ﬁ A0 CJICAYIOUICTO 3aHATHA.



lar 4. J{anee B xoi0y mporyckaioT map u3 napooOpas3oBaTesisi ¢ LEeNbl0 KoaryJsuy moaumepa (mpu
HEOOXOIUMOCTH J0OABIAIOT OT 1 10 2 cM® KOHIIEHTPUPOBAHHOH CONSHOM KMCIOTHI).

lar 5. Ocanok noianMepa oTGUILTPOBHIBAIOT HA BopoHKe broxHepa, coenuHenHol ¢ konboi bynsena n
BaKyyMHBIM HAacocoM, MpPOMBIBAIOT JIO OTPHIATEIbHON pEAKIUM Ha XJIOPUA-UOH, BBICYLUIMBAIOT B
cymmiIbHOM 1Kady npu Temmepatype He Bbime 80 °C (MM OCTaBISIOT Ha BO3IyXE B BBITSHKHOM IIKady
NP KOMHATHOM TeMIepaType 10 CIASAYIOIIETO 3aHATHs) M B3BEIINBAIOT Ha aHATUTUIECKUX Becax.

Onpeoenenue pacmeopumocmu

lar 6. B 6 cyxux nmpoOHpOK MOMENIaroT HaBECKH XOPOLIO U3MeNbYeHHOro nojuMepa maccoit 0,10 r,
B3BENICHHbIE HA AHAIMTHYECKHX BECaX, M PacTBOPAIOT B 3,00 cM’ HCHBITYeMOro pacTBoputens (Mo 2
OTIpeaeNieHHS A KasKAOTO).
Mar 7. M3 MUKpOOIOPETKH MO KallIsIM MPHIMBAIOT K K&KAOMY PAacTBOPY OCAIAMTENb MPU MOCTOSHHOM
MepeMEIINBaHNH 10 TIOSABJICHUS HEUCUE3aI0IIel My TH.

O6vém (6 cm’) ocadumens, npuxodswutica na 1,00 cm® e3samozo pacmeopumens, sensemcs
KOUYECBEHHOU XapaKmepucmuKkol pacmeopumocmu noIumMepa 8 0aHHOM pacmeopumerne.

[lepeueHr BO3MOXKHBIX  DPAacTBOPHTENIEH M  COOTBETCTBYIOIIMX WM  OCaAUTENeH  JIs
MOJMMETHIIMETaKpHiIaTa IpuBeaeH B Tab. b.

Tabonuua b
PacrBoputenu u ocaauTeu Ajsl MOJMMETHIMETAKPHIATA
Ne n/mn PactBopuTeiib Ocaaureinb Ocaaurein

1 aleToH BOJA BOJAA

2 METWICHXJIOPU H-T €KCaH HeTposIeHHbIH ddup

3 xJs10podopm H-T €KCaH HeTposIeHHbIH ddup

4 YETHIPEXXJOPUCTHIN YIIIEpO H-T €KCaH MIETPOJICHHBIN YhHUp

5 aleToH H-T €KCaH H-TENTaH

Jlenonumepusayus nonumepa
Hlar 8. /Iy onpenenenrs TepMOCTaOMIBHOCTH NOJAMMEpPa HaBecKy ero maccoi 7,00 T moMemmaoT
B KoJOy Bropia, coequHEHHYIO ¢ XOIOAMIBHUKOM JIMOMXa 1 KPyTI00OHHBIM CTEKIITHHBIM TPUEMHHKOM,
MMEIOIIUM CBSI3b ¢ aTMOC(EpOi, U HAarpeBalOT Ha AJIEKTPOIUIUTKE J0 Pa3JIOKEHHS U BBIICICHUS MapOB,
KOTOpbIE, KOHACHCHUPYSICh B XOJIOAWIBHHUKE, COOMparoTCs B puéMHuKe. Cxema J1abopaTopHOH YCTaHOBKU
JENOTMMEPH3aLIH TTOJIMMETHIMETaKpHiIaTa pUBeIcHa Ha pucC. 5.
Ilpodykmul pasnoocenus udenmuguyupyiom no xosg@uyuenmy pepaxyuu, CpasHusas e2o ¢
BENIUYUHOL, UBMEPEHHOU 8 meX dice YCA08UAX O UCXOOHO020 MOHOMEPA, U NPUBCOEHHOU 6 umepamype
018 MEMUIMEMAKPUIATNAL.

1- snekTpomMTKa, 2 - AByropias KpyriofoHHas xonda (mumd Ne 29), 3 - npobku (Ne 29 u 14,5), 4 - Hacaaxa Bropma ¢ neduermaropom, 5 -
XOJNIOAUIbHUK JInOuXa, 6 - alIoHK, 7 - KPYIJIONOHHBIH CTECKJISTHHBINA IPUEMHHUK, § - IITATUB, 9 — 3JIEKTPOCETh

Puc. 5. CxeMa yCTaHOBKH JIEOTUMEPHU3AIINH TTOTHMMETHIMETAKpHIIaTa
Buisoowi. B nanHOM paszene mabopaTopHOi paboThl CTYJCHTY HEOOXOIUMO TIEPEUHCIIUTh OCHOBHBIC
WTOTH MPOJICIIAHHON pabOTHL

Tembr Ne 4,6,7
JlagopaTopHas padora Ne 5 [lonydyeHue dTHICHA ¥ TPONMIICHA MUPOJINU30M He(QTAHBIX (paKiuid
Peakiun kpekvHra U AETUIPUPOBAHUS OTHOCATCS K TIEPBUYHBIM PEAKIIMSAM, POTEKAIOIIUM Ipy Iuposuse. B
pe3-yabpTaTe MPOTEKaHUS ATUX PEAKIUi 00pa3yeTcs CIOXKHAS CMECh HU3KOMOJIEKYIISIPHBIX, OOJIBINECH YaCThIO
ra3000pa3HbIX MMPOIYKTOB, B KOTOPBIX MTPEOOJIAIAt0T HEHACKIIIICHHBIC YTIIEBOIOPOIbL. Hapsny ¢ nepBUYHBIME
IpU TUPOIU3EC MPOTEKAIOT MHOTOYHCICHHBIC BTOPUYHBIC PEAKLUUH, B KOTOpPHIC BCTYHAIOT MPOMYKTHI




MEPBUYHOTO PACILEIUICHNS] N30MepH3alysl MaparHOBBIX Hernel, HahTEHOBBIX IUKIOB U ANKWIBHBIX TPYIIT
ATKUJIAPOMATU-YECKHUX YIIIEBOAOPOIOB UKIM3AIMSI U ACTUAPOLMKIN3ALHS 0Je(DHMHOB UKIU3AIUS THEHOB
nonMMepu3anust oie(uHOB U JUEHOB KOHJCHCALMS apOMAaTHYECKUX YIIeBoAopoaoB. [IpoTekanue 60abL10r0
Yucia pa3HOoOOpa3HBIX PEaKIUil MPUBOAWT K TOMY, YTO B MpOLECCe MUPOIU3a 0Opa3yercsl CIOKHasi CMeCh
MNPOIYKTOB — OT Ta3000pa3HbIX (Ta3 MHUPOJM3a) 0 KUAKUX (cMonma) W TBepAbIX (Kokc). ['a3 mmponmsa
SIBJISICTCS LIETIEBBIM, CMOJIa 1 KOKC—II0004-HBIMH POAYKTAMHU MUPOJIN3a. BIX0J raza cTpeMsTCs yBENUYHTh,
a BBIXOJBI CMOJIBI M KOKCa, IO BO3MOXHOCTH, YMEHBIINTbH. ['a3000pa3Hble TPOAYKTHI MUPOJIN3a COACPKAT
STUIICH, IPONIJIEH, OyTaanueH. ApOMaTHIECKHE YIIIeBOAOPOAb! (OCH30I, TOMYOJ, KCHUIIONbI) BXOJAT B COCTaB
cMonbl muponu3a. CocTaB M BBIXOABI MPOTYKTOB IMHPOJIM3a 3aBHCAT OT XUMHYECKOTO U (DPaKIMOHHOTO
COCTaBa CBIPbS, TEMIIEPAaTYphl, BPEMEHH KOHTaKTa M MNAapLUUAIbHOTO JaBJCHHS MapoB ChIpbs. ChpbeM
MHUPOJIN3a CITyXaT HedTh, ra3bl HedTenoOban U HedTenepepadoTKH, coaepsKauye OOoJNbIIoe KOJIUYECTBO
9TaHa, MpomaHa u OyTaHa, pa3luyuHble OCH3MHOBBIE W KEPOCHHO-Ta30MieBble (pakuuu HedTeH, TsoKemble
HedTsiHBIE OcTaTKU. HammydimmM ceipbeM MUpoIIn3a SABISIIOTCS HACBILICHHBIE yriieBofopoasl. OHu Hanbosee
JIETKO TIOJIBEPTaloTCs Pa3NoXKEHHIO. V3 HUX HAacCBHILICHHBIE YIIIEBOJOPOABI HOPMAIBLHOTO CTpPOCHHs Oolee
MPEeNNOYTUTENBHBL, YeM UX n3oMepbl. [locnennue parot npu nuposnuse 0ojiee HU3KUH BBIXO HEHACHIILIEHHBIX
YIJIEBOAOPOIOB, OOMIbIIIEe MeTaHa H Kokca. [1o Mepe yBelnueHust MOJIEKYIISIPHOM MacChl ChIPbsl BBIXO/ 3THIICHA
NPU TTUPOJIM3E HETIPEPHIBHO CHIDKACTCS, a BBIXOIBI MPOMMICHA W OyTaJueHa CHadalla YBEIWYUBAIOTCS, a
3aTeM CHMXKAIOTCSL.
Llenv pabomvr — TIpOBeAEHHE PEAKIMH MHUPOJIM3a Ha JIaOOpaTOpHOH YCTAaHOBKE, M3ydeHHE HM3MEHEHUS
cocTaBa ra3000pa3HbIX MPOIYKTOB PEAKLIK B 3aBUCUMOCTH OT YCIIOBUH peakiyy (TeMIEpaTyphl, YCIOBHOTO
BpPEMEHH KOHTaKTa, MacCOBOIO COOTHOILICHHUS BOASHOM Map ChIPhE), COCTABICHWE MaTepUabHOro OaaHca
OIIBITA.

OKcnepumeRmanbHas 4acmo
[Tuposnu3 yrieBomopomHOro ChIpbsl BENETCSl Ha MHUPOJIM3HON YCTAaHOBKE MPH Pa3lMYHBIX TeMIepaTypax U
coctaBe ChIpbsl. [lepen HauamoM ombITa MPOBEPSIOT MPABMIIBHOCTH COOPKH, HAIEKHOCTh U TEPMETHYHOCTD
BCEX COeJMHEHMUI ycTaHOBKU. [1ocie Toro kak Temiieparypa B peakTope JOCTHTHET 3aJaHHOW TeMIIepaTypsbl, B
XONOAWIBHUAK TIONAIOT BOLY. 3afaHHYIO TEMIIEpaTypy B PEaKTope TOJICPKUBAIOT C IIOMOLIBIO
TepMoperyisitopa. [IpuroToBiaeHHy0 cMech YIIIEBOAOPOAOB MOAAIOT B 103aTOpP. MOMEHT MOAauu ChIpbs B
PCaKIMOHHYIO 30HY NPUHMMAIOT 3a HAYalo OMbITa. Bce SKCrmepuMeHTh HEOOXOOMMO IPOBOIHUTH TIPH
MOCTOSIHHOW 0OBEMHOM CKOPOCTH MOAAYH YTIIEBOIOPOJHOTO CHIPbs (BpeMs uctedeHus coipbs 30-35 mun). [o
OKOHYAHMH OMbITa (PUKCHPYIOT OOBEM Ia30B MPOLICANIMX Yepe3 Ta30BbIE Yachl M MAacCy >KUIKOW (asbl.
CocraBisitoT MaTepualbHBIN OanaHC Mpolecca, pacCUMTHIBAIOT BBIXOA Ta3000pa3HBIX MPOLYKTOB MHUPONIU3A.
CpaBHUBAIOT 3HA4YEeHHs BBIXOJA Ta3000pa3HBIX MPOAYKTOB, HAWXYIIIMH pe3yibTaT OTOpachlBalOT MU
PacCUMTHIBAIOT HOBBIM COCTaB CMECH YIJICBOJOPOIOB. DKCIIEPUMEHTHI POBOAAT TOKa HE OyNeT JOCTUTHYTO
npenenbHOe 3HAUYCHNE BRIXOJA Ia3000pa3HbIX MPOAYKTOB, TOCIE YXYIIIEHHs MOoKasaTess mporecca paboTy
MpEeKpaLiaoT.

Odghopmnenue pezynomamos
1. PaccunThIBatOT Maccy MOJAHHOTO CHIPBS Mcm=V M PeM,
rie Vem, pcm - 00beM (M) W TUIOTHOCTH (T/MJI) YIieBOJOpOoAHOW cMecu. IlmoTHOoCcTh cmecn
PaCcCUUTHIBAIOT MO POPMYJTIE: p = x - p +x,-p, +X,- p;» X1, X2, X3-00BEMHBIE TIPOLEHTBI COOTBETCTBEHHO

rékcaHa, U301pcHa, 66H30J’Ia, %06; PrsPrs Py IMJIOTHOCTHU COOTBCTCTBCHHO I'CKCaHa, U30IIPCHA, 66H30J’Ia,

/M.
2. PaccunThiBaroT Maccy ra3000pa3HBIX MPOJIYKTOB MHPOJIN3a, YCIOBHO CYHTas, YTO B OCHOBHOM OHH

COACPIKAT ITUJICH

V
mvu =7.M7m
: V.

i
rae V - o0beM ra3000pa3HBIX MPOAYKTOB MO Ta30CUETUYHKY, J; Vay - MOJSIpHBIA 00BEM Trasa mpu
HOPMAaJIbHBIX YCIOBHSIX; Vyy. =22,4 1/MOIb; M,r - MOJISIpHAS Macca 3THJIeHa, My, =28 1/MOJIb.

3. Maccy JKMOKMX TIPOAYKTOB HaxoAAT IO PA3sHOCTH Macc CyXOro NpUEMHHKA U MPUEMHHKA C
KHUIKOU (pakuueit.

4. PaccuuThIBalOT MacCy KOKCa, OTJIOXEHHOIO BHYTPU PEAKTOPA Mioxe=Mewm-Mras-Muuy PE3YNBTATHI

M 100%

3aHOCAT B TaONMIy. PaccUuMTHIBaIOT BRIXO ra3000pa3HbIX MPOAYKTOB: 7] =
Ccv.
Bvisoowi. B nanHOoM pasiene mabopaTopHOii paboThI CTYACHTY HEOOXOIUMO TIEPEUHCIIUTh OCHOBHBIC
WTOTH MPOJICIIAHHON pabOTHL



JlaGoparopnasi padora Ne 6 KATAJIMTUYECKUI KPEKUHT
Annapamypa, peaxmugsl U Mamepuaivl

nabopaTopHasi yCTaHOBKa KaTaTUTHIECKOTO KPEKUHTa (PUCYHOK 1);
HCCIIEIyEeMOE CBIPHE;

karanuzaTop (NaX-bKO);

Tasaobpase
npoRyKTH B
BLITANKHOA WKAD

Pucynok 1. Cxema 1abopaTOpHOM yCTAaHOBKU KaTaJIUTHYECKOTO KPEKHHTa

IIposedenue sxcnepumenma

IIpoecc KaTamUTHUYECKOTO KPEKMHIra INPOBOJAUTCA HA YCTAHOBKE CO CTALIMOHAPHBIM CIIOEM
KaTaJln3aTopa, B KayecTBE KOTOPOTro OBbLI MCIOJIB3YeTCsl LeoNuTHbIH kaTanu3atop NaX-BKO (Haceimnas
mioTHOCTh — 0,65 r/em’, cpenumii quameTp yacTul — 2-4,5 M, popMa TpaHyn dkcTpyat). Temmeparypa
B 30HE peakIu BapbupoBanack B npeaenax oT 400 mo 550 °C, o0beMHast CKOPOCTh MOAAYHU CHIPhS — OT 1
mo5u’.

HcxonHoe chlppe mocne nmojadyd M3 MepHod emkoctd E-1 B mpomexyTounyro émkocTh E-2,
CHAa0>XXEHHOH KpaHOM MJIsl PeryJMpOBaHUsl MOAA4YH CHIPhs, MMOCTYNACT HA NPEABAPUTEILHBIA HAarpeB U
ncnapenue B neub-nuponusep [1-3. B meun ucxomuoe ceipbe HarpeBaercs no 300 °C, a yis OBBIICHUS
CKOPOCTH TeIuionepeaayn TpyOka muponmsepa npeacraBiseT coboi aedaermarop. M3 meum Harperoe
ChIpbe TOZAaeTcsi B peakTop P-4, B KOTOPOM C MOMOILBIO 3JIEKTPOOOOrpeBaTelis MOANEPKUBACTCS
HeoOXoauMas TemrepaTypa Tporecca. O6beM peakTopa coctasiser 100 cv’. ITapsl HpOAYKTOB HOCTE
peakTopa MpoXoIsAT TemI000MEeHHUK T-5 W MOCTymaiT B eMKOCTh-cenapaTop E-6, rae HakarumBaeTcs
xugkas ¢asza. U3 emkoctu-cemaparopa E-6 rasoBas ¢asa momajgaeT B Ta30BbIE 4Yachl, C MOMOIIBIO
KOTOPBIX IPOMCXOIUT 3aMep UX KOJIMUECTBA, a 3aTeM cOpachiBaeTcs yepe3 BenTuisitop H-7 B atmocdepy.

8) Obpabomxka pe3yrbmamos

Kugkue mNpOAyKTbI KpEKWHIa, TIOJyYEHHBIE CMELIEHMEM [UCTHILIATA W3 TPUEMHHMKA C
MPOJYKTOM TIOJBEpraloT pasroHke. Kpekunr-0ensun orouwpator g0 200 °C, 3aTem, OTTOHSIOT
npomexyTounyto ¢pakmuro 200 - 350 °C, KOTOpyro Ha MPOMBIIIJICHHOW YCTAaHOBKE HANpaBIIAIOT B NeYb
rITyOOKOTO KpeKuHTa. ATMOC(EpHYIO pa3roHKY BexyT npuMepHo 10 250 °C B mapax, Hociie 3Toro Kojaby
OXJIKJAIOT M JajbHEHIIYI0 PasrOHKY BeOyT B BakyyMme. TakuMm oOpa3oMm, MaTepHanbHBIA OanaHc
PasTOHKH JaeT BHIXOJ O€H3MHA, NPOMEXYTOUHOW (pakuuu M ocTatka. [losydeHHbIE BBIXOIBI
MEPEeCcCUYnTHIBAIOT Ha 3arpy3Ky. OOuuii MaTepruanbHbIi OanaHCc ONbITa peAcTaBiIeH B Tabiuie 3.

Tabmuia 1 — O6uwmii MaTepuaIbHbBIN OanaHc

B Brrxon
3410 r | % (macc.)

(5 515) T PN 100

BCIO. .o 100

®pakius 200 —350°C....iiiiiiiiiii e

KPEKHHT — OCTATOK. ....oviiniiiiiiiiii e,

4 o) oo T 100

CTy,Z[CHT JOJIDKCH BBITIOJIHUTH BCE J1a6opaToprIe pa6OTI>I.



Kpumepuu oyenxu nabopamopmwvix pabomsi 6 cemecmpe

Kpumepuii oyenxu Bann
(3a évinonnenue 00HOI 1AOOPAMOPHOL padombl) ou/ou-
3a0u4/3a0u

JlaGoparopHast paboTa OTIAMYAETCS MOCIEAOBATENFHOCTBIO, MPABWIBHOCTBIO TOMYYEHHBIX
pe3ynbTaTtoB, BeIBOAOB. [IpuM OTBeTe Ha BOMPOCHI CTYAEHT JEMOHCTPHPYET XOPOIIYIO 5/5/6
CTCIICHb BJIAJICHUS TPEACTABICHHBIM MaTepranoM. OTBEThl (OPMYITHPYIOTCS apryMeH-
THUpoBaHHO. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlaGoparopHast paboTa OTIAMYAETCS MOCIEA0BATEIFHOCTHIO, MPABUIFHOCTHIO TTOMYYEHHBIX
Pe3yIbTaToB, BEIBOAOB. [Ipy 0TBETE Ha BOMPOCKHI CTYICHT JAET AOCTaTOUHO MOJHBINA OTBET, A4/4/5
C HapyILICHUEM IOCJICIOBATEILHOCTH M3JI0XKeH!UsI. EcTh HEOOMBIION MPOLEHT OMMOOYHBIX
OTBETOB.
JlabopatopHast pabGora BBINONHEHA C TPYOBIMU OIIMOKAMU, TIOMYYCHHBIC PE3YJIbTAThI
3HAYUTEJBHO OTIMYAIOTCS OT WCTUHHBIX. Y CTYIEHTAa OTCYTCTBYET YETKHH OTBET Ha 3/3/4
MOCTaBJICHHBIE BOMPOCHL.
JlaboparopHast paboTa He BHIIIOITHEHA. 0




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

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

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

«XUMHYECKasl TEXHOJIOTHS OPUPOAHBIX BHGDFOHOCHTCHeﬁ U YIICPOAHBIX MATCPHUATIOBY,
(HaumeHosanue)

Cemectp__ 5

Y4eOHBIM IUTAHOM IO HampaBlieHut0 noAarotoBku 18.03.01 —XwmMudeckas TEXHOJOTHS IS
00yYarmmxcsi MNpeAyCMOTPEHO TNpOBEICHHE MPAaKTUYEeCKUX 3aHATHH 1o aucuuiuimHe b1.B.09
HedrexuMuuecknii CUHTES.

OO0yyaromuMcs MpeAIaraloTcsl pa3HOYPOBHEBBIC 3a7aU U 3a/IaHUsl PEKOHCTPYKTUBHOTO YPOBHS,
MO3BOJISAIONIUE OIICHUBATh W JIUATHOCTUPOBATH YMEHUS CHUHTE3UPOBATh, aHAIU3WPOBATh, 0000IIATH
(haKTUYECKUI U TEOPETUUCCKHA MaTepual ¢ (POPMYITMPOBAHUEM KOHKPETHBIX BBHIBOJIOB, YCTAHOBJICHUEM
NPUYUHHO-CJICICTBEHHBIX CBS3CH.

KoMnuiekT npakTuyeckux 3aJaHui

no qucrumuinae b1.B.09 Hedrexumuuecknii cuaTes
(HaumeHoBaHUe OUCYUNTUHDBL)

MpaxkTnyeckoe 3axanue Ne 1 Paznen 2 (Tembl 2-4). YrneBogopospl.
AxmenpsiHoBa, P.A. TexHomorus HePTEXUMHYECKOTO CHUHTE3a: yueOHOe Tocodue [DNeKTpoHHBIH pecypc] /
P.A. AxmenpsinoBa, B.I'. Psi6oB, JI.I'. TapxoB. — 2-e uzf., ucnp. u nor. - [lepms : [THUITY, 2015. - 288 c.

MpaxkTnyeckoe 3aganue Ne 2 Paznen 4 (Tembl 6,7). [IpeBpanienns yrieBogopoioB
AxmenpsiHoBa, P.A. TexHomorus HePTEXUMHYECKOTO CHUHTE3a: yueOHOe Tocobue [DNeKTpoHHBIH pecypc] /
P.A. AxmenpsinoBa, B.I'. Psi6oB, JI.I'. TapxoB. — 2-e uzf., ucnp. u nor. - [lepms : [THUITY, 2015. - 288 c.

MakcuManbHOE KOJIUYECTBO OAIIOB 3a BEIIOIHEHHE OIHOr0 IMpPAaKTUYCCKOr'o 3aJaHus CTYyACHT
oJry4acT 1o 6 6.':1J'IJ'IOB, MHHHUMAJILHOE KOIUYeCTBO OamioB — 0 .

Kpumepuii oyenxu bann
Otuer oTnMYaeTCs MOCIESIOBATEIBHOCTRIO, MPABMIILHOCTHIO TONYYEHHBIX PE3YJIBTaTOB, BBIBOIOB. 6
OtcyTCcTBHE OMMOOYHBIX OTBETOB.
Otuer oTNMYAETCsS TMOCIEI0BATEIBHOCTRIO, MTPABUIILHOCTHIO MOJMYYCHHBIX PE3yNIbTATOB, BHIBOJIOB. 5
EcTh HeOOIBIION MPOIICHT OITMOOYHBIX OTBETOB.
OTyer BBINOJHEH C rPyOBIMHU OIIMOKAMU, MOTYYEHHBIC PE3YJIbTAaThl 3HAUYUTEILHO OTIIMYAIOTCS OT 4
VCTHUHHBIX.
He BoInonneHo. 0

CTy,I[CHT AOJIKCH BBITNIOJIHUTL BCC MPAKTUYCCKUC 3aIaHU.




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

Dakynomem mMexHOIOSUYECKULL
Kageopa  HXC

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

[Tpoduns/crienmanm3anus: «XuMHIECKas TEXHOIOTHsI OPraHUYeCKUX BEIIECTBY,

«XUMHYECKasl TEXHOJIOTHS OPUPOAHBIX BHGDFOHOCHTCHeﬁ N YIICPOAHBIX MATCPHUATIOBY,
(HaumeHosanue)

Cemectp__ 5.7

KoMmnuiekT 3a1annii 111 KOHTPOJIbHBIX PadoT

no gucrumuinae b1.B.09 Hedrexumuuecknii cuuTes
(HaumeHoOBaHUe OUCYUNTUHBL)

07151 O4HOUL U OYHO-3A0UHOU Ghopm 00yYeHUs

KonTpoabnas padora no temam Ne 1-7
BapnanT Nel

1. Obmme cBeaenus o nonmumepax. CrocoOb! MOMyYeHHs TOTUMEPOB (TTOTMMEPH3ALINS, IOTMKOHACHCAIINS).
2. OkwcreHne HachIIIEHHBIX YrieBoaoponoB Cip-Cy B crupTel. TpeOoBaHMS K CHIPBIO, XapaKTEPUCTHKA
OCHOBHBIX CTaJIMii ITpoLiecca.
3. Jlnst anxunupoBaHus OEH3051a UCTIONB3YIOT MIPOIAH-TIPONMIICHOBYIO (DpaKInio, 00beMHas OIS PONUIIeHa
B KOTOpOii paBHa 59%. Onpenenuts 00beM NpONaH-NPONHICHOBOH (Ppakiyy, HEOOXOIUMOHN IS TIOTyYESHHS
3000 Kr u30npoIMUIOEH30I1a, €CITH CEJICKTUBHOCTS IO U30MPOMMIOEH30Ty cocTaBisieT 93%.
4. Hanummure cxeMy NpEBpaLICHUs] XJIOPUCTOro OyTuina B 2-OyTaHON M BBEAMTE MOJIYYECHHOE COCIH-
HEHHE B cienymonue peakuun: a) okucnenus; 0) K; 8) CH;—COOH (pa3bepure MexaHU3M peaxiyin).

Bapnant Ne2
1. OO01mpe 3akOHOMEPHOCTH MPOLIECCOB OKUCIICHUS YTIIEBOJOPOOB, 0COOEHHOCTH U CIIOKHOCTU TEXHOJIOTHU
OKHCIICHHS YTJIEBOJIOPOJIOB.
2. CepHOKHCIIOTHAS THApaTalisl HEHACHILICHHBIX YIIIEBOAOPOAOB B CIMPTHL. XUMHU3M MPOLIECCa U MEXaHU3M
peakiuii. TpeOoBanust K chippro. [IperMyInecTBa ¥ HEOCTATKH IIPOLIECCa CEPHOKHCIOTHOW THIpaTaluu
oneduHOB.
3. Ilpu mpsiMoll TMApaTanyy STHIEHA CEEKTUBHOCTB IO 3TAHONYy cocTaBisgeT 98%. Omnpenennuts CTENeHb
TIpeBpaIeHys STHIeHa, eC/IH Ha THApaTaiuio nogano 32000 M rasa, oObeMHas 107 STHIEHA B KOTOPOM
93%, a Macca OITy4eHHOT 0 3TaHoda paBHa 2400 Kr.
4. TlomyunTe anKUIMpPOBaHHUEM OEH30JIa STHIOCH30J M BBEAWTE €r0 B PEAKIHU CO CICAYIOUIMMU
pearentamu: a) HNOs + H>SO4; 6) CH3;— CH = CH»; B) Cl, (hv); 1) Cl, ( A1C13). (pa3bepute MexaHu3M
peakuun).

Kpumepuii oyenxu bann
JIeMOHCTpHpYET TOJHOE TIOHMMAaHHWE TOCTAaBICHHON 3amaun. Jlaer mormdyecku 0OOCHOBAHHBIMH, 10
TIOJTHBIN ¥ IPaBHJIBHBIN OTBET HA MOCTABJICHHBIHA Bompoc. OTCYTCTBHE OMMOOYHBIX OTBETOB.
JlaeT 10CcTaTOYHO MOJTHBIHM OTBET, C HAPYIICHUEM TIOCIICIOBATEIIBHOCTH M3JI0XKEHUSL. 8
JlaeT HemoHbIN OTBET Ha BOIIPOC. 6
Her otBera. 0

MaxkcHuManbHOE KOJIMYECTBO OAlJIOB 32 BEIIOIHEHUE KOHTpOJ'IBHOfI pa60T51 CTYACHT IMOJIy4acT 10,
MHHHUMAJIBEHOE KOJUYeCcTBO 6amioB — 0 .




0715 3a04HOU hopmbl 0OYUeHUs

KonTpoabnas padora no temam Ne 1-7
BapuanT 1

1. OcHOBHBIEC HaNpaBJICHHUsI XUMIUYECKOH NepepabOTKH HACBILEHHBIX YIiieBoaopoIoB Cr-Cap.
2. OU3HKO-XUMHYECKHE OCHOBEI JercTBUI Moromux [TAB.
3. MNuponusy nomseprmu 3500 M° metana. CTeneHb NpeBpalleHHs MeTaHa paBHa 75%, Macca aleTHIeHa B
MPOIyKTax MUpoiu3a coctanisieT 760 kr. OnpenenuTs CeNneKTUBHOCTD Mpoliecca.
4. Tlonyunte n3 OeH30Ma 0-3THIOEH30JCYIb()OKUCIOTY U BBEOUTE AaHHOE COCIMHEHHE B PEAKIUH CO
cnenytomumu pearentamu: a) HoSO4; 6)CLa(AICL); B) CH2 = CH» (pa3bepute MexaHH3M pEaKLHH); T)
CH;C1;x) Cl; (hv) (pa3bepute MexaHU3M pEaKIm).

Bapuanr 2
1. OcHOBHBIEC HaNpaBJICHHUSI XUMHUYECKOHN NepepabOTKH HEHACHIEHHBIX yriieBoaoponoB Cr-Cis.
2. Bo1O0p chIpbs 151 POM3BOACTBA MOBEPXHOCTHO-aKTUBHBIX MOIOIIMX BELIECTB Pa3JIMIHOTO ACHCTBHSI.
3. Beixox atuixopuia, NoIy4aeMoro THIpOXJIOPUPOBAHUEM 3THIIEHA, COCTABIIET 87% OT TEOPETUUECKOTO.
Ompenenuts 00bEM STUIICHOBOW (PpaKLHM, ecii 0OBeMHasi IOJs STHIEHa B Hel paBHa 72%, HEOOXOIMMOMN
i nomydeHust 900 Kr STUIXIopua.
4. Tlonyunte n3 OEH305la O-HUTPOTONYOJ M BBEOUTE €0 B PEaKIUH CO CICAYIOIUMH pearcHTaMu:
a)H>S0s; 6)Cla(hv) B)CH>=CH»; 1)CH3C1(pa3dbepure MexaHU3M PEaKIIHH).

Bapuanr 3
1. OcHOBHBIEC HaNpaBJICHHUSI XUMHYECKOH NIepepabOTKH apOMaTHIECKHUX YTIIEBOAOPOIOB.
2. IlpomsliiieHHbIe CIOCOOB! MOMYYEHUS! OJHOATOMHBIX CIUPTOB. OONACTH NMPUMEHEHHS OZHOATOMHBIX
CIIUPTOB.
3. Jlna nupomusa B3aTo 1200 M’ HPHPOAHOTO Tasa, B KOTOPOM OOBEMHAs 0MA MeTaHa paBHA 85%.
Ompenemuts Maccy 00pa30BaBLIETOCsl aLETUIICHA, €CIM CTEeleHb MpeBpalleHuss MeTaHa paBHa 97%, a
CEJICKTUBHOCTD 1O alleTHIICHY cocTaBisieT 34%.
4. Tlomyunte n3 OeH30J7a CTUPON U BBEIHWTE €r0 B PEaKUWHU CO cieyrommMu peareHtamu: a) HNOs +
H,SO4; 6) CH;— CH = CHy; B) Cl; (hv); 1) Cla ( A1C13). (pa3bepute MexaHU3M PEaKIUH).

4. Tlomyunte u3 O€H30JIa M-XJIOPOCH30HHYIO KHCJIOTY M BBEIUTE €€ B PEAKUUH CO CICTYIOUIMMU
pearentamu: a) H,SO4 0) HNO3;+H»SOs; B) CH>=CH-CH»-CH3; 1) CH3C1 (pa3depute MexaHU3M
peakuum).

Bapuant 4
1. Obmmme cBeaenus o nonmmMepax. CrocoOb! MOMyYeHHs TOIUMEPOB (TTIOIMMEPH3ALIS, IOJTMKOHACHCAIINS).
2. OkwcieHne HachIIIEHHBIX YrieBoaoponoB Cio-Cy B crupTel. TpeOoBaHMS K CHIPBIO, XapaKTEPUCTHKA
OCHOBHBIX CTaJIMi IIpoLiecca.
3. Jlns anxunmpoBaHus OEH3071a UCTIONB3YIOT MPONAH-TIPONUIICHOBYIO (hpakInio, 00beMHasl JOJIS IIPOIMIICHA
B KOTOpOii paBHa 59%. Onpenenuts 00beM NPONaH-NPONMICHOBOH (Ppakiyy, HEOOXOIUMON IS TIOTyYESHHS
3000 Kr u30npoIMUIOEH30I1a, €CITH CEJICKTUBHOCTS IO U30MPOMMIOSH30Ty cocTaBisieT 93%.
4. Hanummure cxeMy NpEBpalICHUs] XJIOPUCTOro OyTuina B 2-OyTaHON M BBEAMTE MOJIYYEHHOE COCOM-
HEHHE B cienyronue peakuun: a) okucnenus; 0) K; 8) CH;—COOH (pa3bepure MexaHU3M peaxiyin).

Bapmuanrt S
1. OO01mue 3aKkOHOMEPHOCTU MPOLIECCOB OKUCIICHUS YTIIEBOJOPOAOB, OCOOEHHOCTH U CIIOKHOCTU TEXHOJIOTHU
OKHCIICHHS YTJIEBOJIOPO/IOB.
2. CepHOKHCIIOTHAS THApaTalisl HEHACHILICHHBIX YIIIEBOAOPOAOB B CIMPTHL. XUMHU3M MPOLIEcca U MEXaHU3M
peakiuii. TpeOoBanust K coipbro. [IperMyInecTBa ¥ HEZOCTATKH IIPOLIECCa CEPHOKHCIOTHOW THIpaTaluu
oneduHOB.
3. Ilpu mpsiMoll TMApaTanyy STHIEHA CEEKTUBHOCTB IO 3TAHONy cocTaBiseT 98%. Omnpenenuts CTENEHb
TIpeBpaIleHys STHIeHa, eC/H Ha THApaTaiuio nogano 32000 M rasa, oObeMHas 107 STHIEHA B KOTOPOM
93%, a Macca OTy4eHHOT 0 3TaHoda paBHa 2400 Kr.
4. TlomyunTe anKUIMpPOBaHHUEM OEH30JIa STHIOCH30J M BBEAWTE €r0 B PEAaKIHMU CO CICAYIOUIMMU
pearentamu: a) HNOs + H>SO4; 6) CH;— CH = CH»; B) Cl, (hv); 1) Cl: ( A1C13). (pa3bepute MexaHu3M
peakuum).

Bapuanr 6
1. Knaccugukanus u XapakTEpUCTHKA PEaKMi HETOJIHOTO OKHCIICHHs, MMEIOLIMX MECTO B IpoIeccax



HEPTEXUMHYECKOTO CHHTE3A.

2. OkcureHatbl — KakK KOMIIOHEHTBHI PE(POpPMYIMPOBAHHOTO OCH3WHA. WX CpaBHUTENBHBIA aHAU3 U
XapaKTepUCTUKA CBOICTB.

3. CrencHp KOHBEPCHM STHJICHA B TPOIECCE €r0 MPsIMOTO OKUCIeHWs paBHa 34%. OObeM STHicHa,
M3PACXOIOBAHHOTO B Tporiecce, cocTapiser 1700 M°. OnpeaenuTh CeNeKTHBHOCTh 10 OKHCH ATHIIEHA, CIH
Macca OKHMcH dTuiieHa paBHa 600 Kkr.

4. Tonyuyute u3 OCH30J7a CTHPOJ U BBEIUTE €r0 B PEaKIMU CO CICAYIOMUMH pearcHtamu: a) HNO; +
H,SO4; 6) CH;— CH = CHy; B) Cl; (hv); 1) Cla ( A1C13). (pa3bepute MexXaHU3M PEaKIUH).

Bapuanr 7
1. OcHOBHBIEC HaNpaBJIEHHUsI XUMHUYECKOH NepepabOTKH HACBILEHHBIX YIiieBoaopoIoB Cr-Cap.
2. OU3HKO-XUMHYECKHE OCHOBEI JercTBUI Moromux [TAB.
3. Muponusy nomseprmu 2500 M* metana. CTeneHb NpeBpalleHHs MeTaHa paBHa 85%, Macca aleTHIeHa B
MpoIyKTax nupomnusa cocranisieT 850 kr. OnpenenuTs ceneKTUBHOCTD Ipoliecca.
4. Tlomyunte u3 GeH301a M-3THIOEH30JCYNb()OKUCIOTY M BBEAWTE JAHHOE COCAWHEHHE B PEAKLHUH CO
cnenytommmu pearentamu: a) HoSO4; 6)CLa(AICL); B) CH2 = CH» (pa3bepute MexaHH3M PEaKLHH); T)
CH;C1;x) Cl; (hv) (pa3bepute MexaHU3M pEaKIUm).

Bapuanr 8
1. OcHOBHBIE HaNpaBJICHHUsI XUMIYECKOH NepepabOTKH HEHACHIIEHHBIX yriieBoaoponoB Cr-Cis.
2. Be1O0p chIpbs 151 POM3BOACTBA MOBEPXHOCTHO-aKTUBHBIX MOIOIIMX BELIECTB Pa3JIMIHOTO ACHCTBHSI.
3. Beixox atuixsopuia, NoIy4aeMoro THAPOXJIOPHUPOBAHUEM 3THIIEHA, COCTABIIET 87% OT TEOPETUUECKOTO.
Ompenenuts 00bEM STUIICHOBOW (pakLiM, eclii 0OBEeMHas IOJs STHICHA B HeW paBHa 72%, HEOOXOIUMON
i nomydenust 1000 kr sTuinxiopuia.
4. Tlonyunte n3 OEH30Jla O-HUTPOTONIYOJ M BBEOUTE €0 B PEaKIUH CO CICAYIOIUMH pearcHTaMu:
a)H>S04; 6)Cla(hv) B)CH>=CH»; 1)CH3C1(pa3dbepute MeXxaHU3M PEaKIIHH).

Bapuant 9
1. OcHOBHBIEC HaNpaBJICHHUSI XUMHYECKOH NIepepabOTKH apOMaTHIECKHUX YTIIEBOAOPOIOB.
2. IlpomsliiieHHbIe CIOCOOB! MOMYYEHUS! OJHOATOMHBIX CIUPTOB. OONACTH NMPUMEHEHHS OZHOATOMHBIX
CIHUPTOB.
3. Jlna nupommsa B3aTo 1600 M’ HPHPOAHOTO Tasa, B KOTOPOM OOBEMHAs 10iA MeTaHa paBHa 80%.
Ompenemuts Maccy 00pa30BaBLIETOCsl aLETWIICHAa, €CIM CTEeleHb MpeBpalleHdsi MeTaHa paBHa 96%, a
CEJICKTUBHOCTD 1O alleTHIICHY cocTaBisieT 38%.
4. Tlomyunte u3 O€H30JIa M-XJOPOCH30HHYIO KHCJIOTY M BBEIUTE €€ B PEAKUUH CO CICAYIOUIMMU
pearentamu: a)H>SO4; 6)HNO3;+H>SO4; B)CH,=CH-CH,»-CHj3; 1)CH3C1 (pa3bepuTe MeXaHH3M PEaKIim ).

Bapuant 10
1. Obmmme cBeaenus o nonmmMepax. CrocoOb! MOMyYeHHs TOIUMEPOB (TTIOIMMEPH3AIINS, TIOMKOHACHCAIINS).
2. OkwcieHne HachIIIEHHBIX YrieBoaoponoB Cio-Cy B crupTel. TpeOoBaHMS K CHIPBIO, XapaKTEPUCTHKA
OCHOBHBIX CTaJIMii Ipolecca.
3. Jlns anxunupoBaHus OEH3071a UCTIONB3YIOT MPONAH-TIPONMIICHOBYIO (hpaKInio, 00beMHasl JOJIS IPOIMIICHA
B KOTOpOii paBHa 69%. Omnpenenuts 00beM NPONaH-NPONHICHOBOH (Ppakiyy, HEOOXOIUMON IS TIOTyYESHHS
4000 KT ©30MPONMMIOEH301a, €CITU CEIISKTUBHOCTD 110 M30TPONMIOCH30ITy cOCTaBIsieT 85%.
4. V3 mpomnuiieHa TONXyYUTe H3OMPONHIIOBBIA 3(QUp M BBEAWTE €ro B pEaklHWM: a) aluaoiIu3a; B)
OKHCJICHUSI.

BapuanT 11
1. O611ue 3aKOHOMEPHOCTH MIPOLECCOB OKUCIIEHUS YTIIEBOJOPOIOB, OCOOEHHOCTH U CIIOKHOCTU TEXHOJIOTHU
OKHUCJIEHUS YTJIEBOAOPOIOB.
2. CepHOKHCIIOTHAS THApaTalisl HEHACHILICHHBIX YIIIEBOAOPOAOB B CIMPTHL. XUMHU3M MPOLIEcca U MEXaHH3M
peakiuii. TpeOoBanust K coippro. [IperMyInecTBa ¥ HEZOCTATKH IPOLIECCa CEPHOKHCIOTHOW THIpaTalud
oneduHOB.
3. Ilpu mpaMoli TuApaTanuy 3TUIEHA CEIEKTUBHOCTH IO 3TAHONTy cocTaBisieT 95,5%. OnpenenuTs cTeneHb
TIpeBpaIeHns STHIeHa, eC/H Ha THapaTaiuio nogano 22000 M rasa, oObeMHas J07Is STHIEHA B KOTOPOM
93%, a Macca OITy4EHHOT 0 3TaHoa paBHa 2600 Kr.
4. IlonyunTe anKUIMpOBaHUEM OCH30J1a KyMOJ U BBEIUTE €0 B PEAKLUHU CO CIEAYIOIINMH pPearcHTaMu:
a) HNOs + H2SOg4; 6) CH3— CH = CHy; B) Cl» (hv); 1) Cl2 ( A1C13) (pa3beprTe MeXaHU3M PEaKIym).

Bapuant 12



1. Knaccugukanus u XapakTEpHCTHKA PEaKMil HETOJIHOTO OKHCIICHHs, MMEIOLIMX MECTO B Ipoleccax
He(TEeXMMHYECKOTr0 CHHTE3a.

2. OxcureHaTbl — KaK KOMIIOHEHTHI peOpMyIMpoBaHHOrO OeH3uWHA. KX cpaBHUTENBHBIA aHaMWM3 U
XapaKTEpUCTHKA CBOMCTB.

3. CreneHp KOHBEPCHM JTWIICHA B TIPOIECCE €ro NpsIMOro OKWcieHus paBHa 44%. OObeM 3THIICHA,
M3PACcXOIOBAHHOTO B Tporiecce, cocTapiser 1300 M°. OnpenenuTh CeneKTHBHOCTh 10 OKHCH ATHIIEHA, CIH
Macca OKHMcH dTuieHa paBHa 700 kr.

4. Ilonyunte n3 OeHzona M-OpoM(EHON U BBEOUTE JaHHOE COCOUHEHHE B PEAKIHUIO CO CIEAYIOIINMHU
pearentamu: a) Bry; 6) CH,=CH—CH3 (pa3bepute mexanusm peakuun); B) CH3Cl.

Bapmuant 13
1. OcHOBHBIEC HaNpaBJIEHHUsI XUMHUYECKOH NepepabOTKH HACBILEHHBIX YIiieBonopoIoB Cr-Cap.
2. OU3HKO-XUMHYECKHE OCHOBEI JercTBUI Moromux [TAB.
3. Muponusy noxseprmu 3000 M° metana. CTeneHb NpeBpallleHHs MeTaHa paBHA 65%, Macca aleTHIeHa B
MIpOIyKTax nupomnusa cocraniseT 750 Kr. OnpenenuTs ceNneKTUBHOCTD poliecca.
4. Tlomyunte n3 OeH30Ja M-3THIOEH30JCYIb(POKUCIOTY U BBEIUTE AaHHOE COCIUHEHHE B PEAKIUH CO
cienytommmu pearentamu: a) HoSO4; 6)CLa(AICL); B) CH2 = CH» (pa3bepute MexaHH3M PEaKLHH); T)
CH;C1;x) Cl; (hv) (pa3bepute MexaHU3M pEaKIUm).

Bapuant 14
1. OcHOBHBIEC HaNpaBJICHHUSI XUMHUYECKOH NepepabOTKN HEHACHIIEHHBIX yriieBoaoponoB Cr-Cis.
2. Bo1O0p chIpbs 151 POM3BOACTBA MOBEPXHOCTHO-aKTUBHBIX MOIOIIMX BELIECTB Pa3JIMIHOTO ACHCTBHSI.
3. Beixox atuixsiopyia, Noay4aeMoro THIpOXJIOPUPOBAHUEM 3THIIEHA, COCTABIIET 87% OT TEOPETUUECKOTO.
Omnpenenmuts 00bEM STUIICHOBOW (paKLM, ecii 0OBeMHasi IOJs STHIEHa B Hell paBHa 72%, HEOOXOIUMOMN
i nomydeHust 600 Kr STHIXIIopua.
4. Tlomyunte u3 OeH307a M-HUTPOTONYOJ M BBEAMTE €ro B PEaKUUH CO CIEAYIOIIMMH pearcHTaMu:
a)H>S0s; 6)Cla(hv) B)CH>=CH»; 1)CH3C1(pa3dbepute MeXxaHU3M PEaKIIiH).

Bapmuanr 15
1. OcHOBHBIEC HaNpaBJICHHUsI XUMHYECKOH NIepepabOTKH apOMaTHIECKHUX YIIIeBOIOPOIOB.
2. IlpomsliiieHHbIe COCOOB! MOMYYEHUS! OJHOATOMHBIX CIUPTOB. OONACTH NMPUMEHEHHS OZHOATOMHBIX
CIIUPTOB.
3. Jlna nupommsa B3aTo 1100 MP HpHPOAHOTO Tasa, B KOTOPOM OOBEMHAs 10IA MeTaHa paBHA 75%.
Ompenemuts Maccy 00pa30BaBLIETOCsl alETUIICHA, €CIM CTEeleHb MNpeBpalleHus MeraHa paBHa 93%, a
CEJICKTUBHOCTD IO alleTHIICHY cOCTaBisieT 52%.
4. Tlomyunte m3 OeH301a M-XJOPOEH30HHYI0 KHCIOTY M BBEAHTE €€ B PEaKUUH CO CICAYIOUIMMU
pearentamu: a)H>SO4; 6)HNO3;+H>SO4; B)CH,=CH-CH,»-CHj3; 1)CH3C1 (pa3bepuTe MeXaHH3M PEaKIiu ).

Tpebosanus k 0popmenuro KOHMpPOILHOU pabomol
1. KouTtponbsHast pabota opopMIIsieTCss B OTACIBHON TETPAIH.
2. Ipu odopmiieHrH pabOTHI CHAYAIa UICT 3aMUCh 3aJaHHs, 3aTeM €ro PEIICHHUE.
3. OTBeT Ha KaX/bIH TEOPSTUICCKUIN BOMPOC KOHTPOIBLHOTO 33aHUs TODKEH OBITH 00OOCHOBAHHBIM.
4, Tlpu pemicHHW 3a7aud  CTYJCHT MNPHUBOAUT MOAPOOHOE pEIICHHE 3adadyd, OOBACHSIS KaxI0e
MaTeMaTH4YecKoe eiicTBHE.
5. CTyOeHT TOJMUCHIBAET KOHTPOJBHYIO paboTy W MPEIOCTaBIsCT ¢ B JcKaHAT (akynbTeTa Ha
peLCH3UPOBAHUE.
6. Ecnu koHTpoJbHAS paboTa HE 3aYTeHA PEICH3EHTOM, TO ONIHOOYHO BBITIONHEHHBIC 3a1aYK PEIIAIOTCS
MOBTOPHO B TOM ke TETPaIH.
7. CTyeHT MOHKEH BBIMOIHATH KOHTPOJIBHYIO pabOTy CBOEro BapHaHTa, B MPOTHBHOM ciydae pabora
PEILIEH3EHTOM HE 3aCUUTHIBACTCSL.

Kpumepuii oyenxu bann
JleMOHCTpHpYET IMOJHOE TIOHMMaHWE IOCTAaBICHHON 3amaun. Jlaer mormdecku OOOCHOBAHHBIN, 30
TIOJTHBIN ¥ IPaBHJIBHBIN OTBET HA MOCTABJICHHBIHA Bompoc. OTCYyTCTBHE OIMOOYHBIX OTBETOB.
JlaeT 10CcTaTOYHO MOJTHBIHM OTBET, C HAPYIICHUEM TIOCIIC/IOBATEIIBHOCTH M3JIOXKEHHUSL. 24
JlaeT HemoHbIN OTBET Ha BOIIPOC. 16
Her otBera. 0

MaxkcHuManbHOE KOJMYECTBO OAlJIOB 32 BEIIOIHEHUE KOHTpOJ'IBHOfI pa60T51 CTYACHT MOJIy4acT 30,
MHHHMAJIBEHOE KOJUYecTBO 6amioB — 0 .




MuHHCTEPCTBO HAYKH U BhICIIero oOpa3oBanus Poccuiickoit deneparmu
HwxHekaMCKuit XUMHKO-TEXHOJIOTHUECKUI HHCTUTYT ((uinain)
(beneparbHOr0 TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTIO YUPEKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HallMOHATBHBIN HCCIIEIOBATEIBCKUN TEXHOJIOTHUECKUN YHUBEPCUTET)

Dakynomem mexHOIOSUYECKULL
Kageopa  HXC

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

[Tpoduns/crienmanm3anus: «XuMHIECKas TEXHOIOTHsI OPraHUYeCKUX BEUIECTBY,

«XUMHYECKasl TEXHOJIOTHS OPUPOIHBIX BHGDFOHOCI/ITCJIeﬁ N YIICPOAHBIX MATCPHUATIOBY,
(HaumeHosanue)

Cemectp__ 5

KoMILIIeKT TeCTOBBIX 3aJJaHUI

no qucrumuinae b1.B.09 Hedrexumuuecknii cuaTes
(HaumeHoBaHUe OUCYUNTUHDBL)

07151 O4HOUL U OYHO-3A0UHOU Ghopm 00yYeHUs

Bapmuanrt 1
1. Kakoe cpIpbe HCIonb3yeTcsl B mpoueccax HehTEXUMHYECKOTO CUHTE3a:
a) TPOIYKTHI OCHOBHOTO OPraHUYECKOTO CHHTE3a;
0) mpoAyKTHI HEPBUYHON M BTOPUYHOHN mepepaboTku HedTH;
B) TOPIOYHE UCKOIIAEMEIE;
I') TPOAYKTHl OMOXUMHUYECKHUX IPOLIECCOB;
2. HedrezaBonckue ra3pl Kakux MpOLECCOB epepaboTKu HeTH coepkaT HauOoJbIlee KOINIECTBO
JTHIIEHA?
a) MUPOJIN3a;
0) TEpMUYECKOTO KPEKUHT;
B) KaTaJIUTHYECKOTO KPEKHHTa;
T') BTOPHYHOH MEePEroHKH OCH3MHA,;
3. OcHOBHBIE BUABI CHIPbsI U1 IPOU3BOACTBA BUHUWIIXJIOPHIA!
a) STHJICH, alleTHIICH;
0) BUHMJIAIICTUIICH;
B) 3TaH;
T') METaH
4. Katanuszarop nporecca OKHCICHHUS STHIIEHA 0 OKUCH THIICHA
a) cepHasi KHCJIOTa;
0) consiHas KUCIIOTA;
B) aJIIOMOCHJIMKATEI,
T) cepebpo Ha HOCHUTEIE.
5. Tun peakTopa nporlecca OKUCICHUS STHICHA 10 OKUCH dTHJICHA
a) KOJIOHHA;
0) 0OBEMHBIN PEaKTOp C MEIIAIKOH;
B) IIAXTHAs NI€Yb;
) TpyO4aThIi peakTop
6. OyYHKIMOHAIBHOM TIpyINIOW, KOTOopas OTHOCHTCA K opueHTaHTam Il poma B peaknmsx
ANIEKTPOPHIBLHOTO 3aMELICHHUS B apOMAaTHIECKOM SIAPE SIBISETCS:
a) -NO;
6) -OCH;
B) -Cl
F) —N(CH3)2



7. Uucmo H30MepoB, OTHOCAMIMXCA K Kiaccy andpaTHYeCKHX CIHMPTOB, IUIA BewlecTBa, (opmyina
kotoporo C4H100, paBHO:

a) 5

6)3

B) 7

r)4
8. ®opmyna uacTulBl, KOTOpas B OPraHUYECKUX PEAKUUSIX MPOSBISIET TOJNBKO JIIEKTPOPHILHEIE
CBOMWCTBA, IMEET BH/;

a) OH

6) CH5"

B) C.HsOH

r) H;0O;
9. OCHOBHBIM MIPOIYKTOM XJIODHPOBAHUS 2-METHIOYTaHA HA CBETY SBIISETCS:

a) 2-XJ10p-2-MeTHUI0yTaH

0) 1-xmop-2-meTunOyTan

B) 1-xsop-3-mMeTundyTan

r) 2-x70p-3-MeTHI0yTaH
10. B peakuuu mpucoequHeHHs BoAbl K OyTHHY-1 B ycnoBusx KyuepoBa OCHOBHBIM OpraHHYECKUM
MPOAYKTOM SIBIISIETCS:

a) Byranon-2;

0) byrananon-1,2;

B) byranans;

r) byraHos.
11. Cxema peakuud, B KOTOPOH OCHOBHBIM OpPraHHYE€CKAM MPOAYKTOM PpEaKUUH SBISIETCS
W30MPONMIOEH30IT (KyMOJT), IMEET BH;

a) CsHsCOONa + (CH;),CHCI
6) CGH:Cl + (CHs):CHONa | i

13
B) C¢Hs + (CH3)2CHC1

r) C¢HsONa + (CH;),CHCI |, l
12 CXGMa XI/IMI/I‘-ICCKOI/I peaKLlI/II/I HOHy‘lCHI/IH CI/IHTCTH‘{GCKOﬁ YKCYCHOfI KHUCJIOTEI B HpOMLIH_U'IeHHOCTI/I
HNMECT BU:

P,t° k:

a) CO + H, |25
ki

0) C.HsOH + O, @

kat|
B) C4Hig + Oz | &
depMeHTH

r) CeH 206 | —) P

13. HutpoBanue mnpomaHa a30THOM KHUCIOTOM B YCIOBHSIX peakiuu KoHOBalioBa MNPOTEKaeT IO
MEXaHU3MY:

a) PamukanpHOTO 3aMeIeHuUs;

0) PagukanbsHOTO IPUCOEAMHEHUS;

B) DIEKTPOPIILHOTO MTPUCOSAUHEHUS;

) D7eKTpOMILHOTO 3aMELICHUSI.
14. B omiiume oT OeH3011a, TOJIYOJ BCTYIIACT B PEAKIIHIO:

a) AJKWINPOBAHHUC;

0) XnopupoBaHHe B IPUCYTCTBUU KUCIOTHI JIbtonca;

B) OKuclieHHE IepMaHraHATOM KaJlHs;

r) [Ipucoeaunenue Bogopoaa.
15. HedrezaBoackue ra3pl Kakux IMPOLECCOB MepepaboTKu He(TH coaepikaT HauOOJbIIee KOJIMYSCTBO
¢dpakiyn  yrieBogopogoB Ci, SBISFOIICHCS WCTOYHUKOM IS TOJNYYCHUS OyTUICHOB, M300YyTWIICHA,
Oytaguena-1,3?

a) MUPOJIN3a;

0) TEpPMUYECKOTO KPEKUHTA;

B) KaTAJIMTUYECKOTO KPECKHUHTA,;

T') BTOPHYHOH MEePEroHKH OCH3MHA,;
16. OnTuMaNbHEIE YCIIOBUS MPOIIECca ASTHIPUPOBAHUS STHIIOCH301a IO CTUPOJIA:




a) Temneparypa 595°C, napnenue 0,1 MITa, sxese3HOOKCHIHBIH KaTaIu3aTop;
6) Temmeparypa 620°C, napnenue 1,2 MITa, XpOMOOKCHIHBIH KaTaIu3aTop.
B) Temmeparypa 320°C, nasnenue 0,1 MIla, cepeGpsHBIif KaTaTu3aTOP.
r) temnepatypa 108 °C, nasnenue 0,1 MIIa, cepHOKHCIOTHBIH KaTaau3aTop.
17. Kak Ha3bpIBaeTCs OCTATOK BaKyyMHOW NIEperoOHKH HeTu?
a) TYAPOH;
0) xapOeH;
B) OUTYM;
T) Ma3yT.
18.CoIpb€ mmst mMpOU3BOICTBA STUICHOKCH 1A
a) 9TaH
0) sTHIIEeH.
B) M-KCHLIOJ.
T) I-Kpe3071.
19.0cHOBHBIEC TEPMHYECKHE TIPOLIECCH] HeTenepepadoTKu:
a) TePMUYECKUH KPEKHUHT MOJI IaBJICHUEM, AJIKWINPOBAHHE, IUPOJIN3
0) TepMHUYECKHI KPEKHUHT MOJ] JaBICHHEM (BUCOPEKUHT), KOKCOBAaHHE, IUPOJIN3
B) KOKCOBaHHUE, MOJMMEPH3aLIUsl, BHCOPEKHUHT.
T) U30MepH3anys, KOHIeHCAlHs, TOIMMepU3aIusl
20. C moBbIIICHHEM BpEeMEHH NPEObIBAHUS CHIPBS B PEAKIIMOHHOM Kamepe Mpolecca KOKCOBaHUS BBIXOJ
KOKca:
a) YMEHBILACTCS;
0) yBeIMUMBACTCS;
B) OCTaeTcs HEM3MEHHBIM;
T') MEHSIETCSI HEOJHOPOAHO

Bapuanrt 2
1. lomyctumoe coaepskanue BoAbl B He(TH, TOcTynaomei Ha ycraHoBKy ABT cocrasmser:
a) He Oonee 1% mac.;
0) He Oonee 5% mac.;
B) MOJIHOE OTCYTCTBUE;
r) He 6onee 0,1%Mmac.
2. Kakotii mporiecc JeKUT B OCHOBE pa3jiencHus He(hTy Ha Qpakiuu:
a) MPOIIeCC IKCTPAKLINHY;
0) mporiecc abcopouuu;
B) TIPOIIECC TICPETOHKY;
T) polecc afacopouuy;
3. OcHOBHBIE peaKkLUUH KaTAIUTHYECKOTO pUPOPMUHTA
a) JETUIPUPOBAHKE U IETUAPOLUKITN3ALIUS
0) KPEKUHT U YIIOTHEHUE
B) M30MEpHU3aLs
T) AeTHIpaTalys U JUMEpPH3aLus
4. Ha3zHaueHue npornecca BUCOpPEKUHTa!
a) yriybieHue nepepaboTku HedTH;
0) moydeHre KOTEIbHOTO TOIUIMBA 3a1laHHOH BSI3KOCTH;
B) mosryyeHne OEH3UHA;
T') OYUCTKA HE(PTH OT MEXaHUUECKUX MPUMECEH.
5. HepocTtatku MeTona MoyryuyeHus BUHUIXJIOPUAA THAPOXIOPUPOBAaHNEM alleTHIICHA!
a) HEIOCTYIHOCTh HCXOAHOTO CHIPHS;
0) B3pBIBOOIIACHOCTH alleTHIICHA;
B) TOKCHYHOCTD allCTUIICHA,
T) CJIIOKHOCTb anmnaparypHoro ohopMIICHHS.
6. Katanuszatop npon3BOACTBa OKMCH 3TUJICHA OKUCICHHEM THIICHA:
a) XJIOPHU] OJHOBAJICHTHOW MeJIH;
0) MeTayIYecKoe cepedpo;
B) ALO:s.
r)ocdopHas kuciaoTa



7. Cxema peakuuu, B KOTOPO OCHOBHBIM OPTaHUUECKUM MPOIYKTOM SBIISIETCS IPOCTOH 3¢up, UMeeT

BHU:
H,S04(koH1),t<150C
a) C;H;0H |—————

6) CsH,0Na + C3H,COCI |5
2S04(KOoHLY),
8) C3H,OH + C;H,COOH | S

H,S04(koHn),t>150C
r) C3H,0H |—8M——

8. CxeMa peakiyy, B pe3yabTaTe KOTOPOil B OfHY CTaauIo 00pasyercs (PeHOII, UMEET BUA:
a) C¢HsCH(CHs), + O |——)

6) CeHsCOONa + NaOH
B) CoHsCl+ NaOH

H,50,
r) CsHsCH3 + KMnO4

9. CxeMa, B pe3ysibTaTe KOTOPOU 00pa3yeTcs aabIerul, UMEeT BH/I:
H.0
a) C¢Hs-CHCl,-CH;3 + NaOH
H.0
0) CsHs-CCl; + NaOH
H,0
B) C¢Hs-CH,C1 + NaOH

r) CeHs-CHCI, + NaOH
10. CocTaB ra3oB pereHepanyy Karajau3aropa mpolecca KaTalTuTHIECKOT0 KPEKHUHTa:
a) CO, CO2
6) CO, CO2, H20
B) CO, CO2, H20, N2
r) CO, H20, N2
11. CocraB cbIpbs NpoLecca amKUINPOBAHUS:
a) H-OyTaH, Oy THJICHBI
0) i-OyTtan, H-OyTaH, OyTHJICHBI
B) MpornaH, OyTHIICHBI
T) TeITaH, [UKJIOTeKCaH
12. B kaxom nporiecce Ha HIT3 nomydaercs Bogopoacoaepx aIiuii raz:
a) KOKCOBaHHUE;
0) THAPOOUYUCTKA U TUIPOKPEKHHT;
B) KaTaJIUTHYECKUHN pr(OpMUHT;
T) KaTaJUTHYECKUI KPEKHHT;
13. Kakoii mporiecc JIeXXKUT B OCHOBE pa3zeneHus HedTr Ha (ppakiuu:
a) MPOIIEeCC IKCTPAKLNHY;
0) mporiecc abcopouum;
B) TIPOIIECC TICPETOHKY;
T) IpoLecc afacopouuy;
14. HaznaueHue KaTaauTUYECKOro prudopMuHra
a) MOJYYEeHUE PEaKTUBHOTO TOILUINBA
0) noydenue OyTaH-OyTHICHOBOH (pakun
B) MOJTyYeHHE BHICOKOOKTAHOBBIX OCH3UHOB H CBHIPbsI ISl He(pTeXuMmuu
T) TOJyYeHHE NPSIMOTOHHBIX AUCTHIIISTOB
15. HedrezaBoackue ra3pl Kakux MpoLeccoB nepepaboTKu HeTH coAepkaT HaubobIIee KOJIHIECTBO
ITHIIEHA?
a) MUPOJIN3a;
0) TEpPMUYECKOTO KPEKUHTA;
B) KaTaJIUTHYECKOTO KPEKHUHTa;
T') BTOPUYHOH MEePEroHKH OCH3MHA,;
16. OcHOBHBIE BUJBI CBIPBS AT IPOU3BOJICTBA BUHHIXJIOPHIA:
a) STHJICH, alleTHIICH;
0) BUHWJIAIICTUIICH;
B) 3TaH;
T') METaH

o



17. KatanuzaTop npoliiecca OKHCIEHHS STHIIEHA 10 OKUCH 3TUIIEHA
a) cepHasi KHCJIOTa;
0) consiHAs KUCIIOTA;
B) aJIIOMOCHJIMKATEI,
T) cepebpo Ha HOCHUTEIE.
18. Tun peakropa nporecca OKUCIEHNS 3THIIEHA 10 OKUCH 3TUJIEHA
a) KOJIOHHA;
0) 0OBEMHBIN PEaKToOp C MEIIAIKOMH;
B) IIaXTHAs N€Yb;
) TpyO4aThIi peakTop
19. @OyHKIMOHAIBHOM TIpynmoi, KoTopas OTHOCUTCS K opueHTtaHtam Il poma B peaxumsx
ANIEKTPOPHIBLHOTO 3aMELICHHUS B apOMAaTHIECKOM SIAPE SIBISETCS:
a) -NO;
6) -OCH;
B) -Cl
F) —N(CH3)2
20. IIpu uconbp30BaHNN KAKOTO OKHCIUTENS HUKE TEMIIEpATypa Ipoliecca MPON3BOACTBA OKUCH dTHIIEHA
OKHCIICHUEM JTHIICHA?
a) KHCIIOpO.a;
0) Bo3myXa;
B) MepMaHTaHaTa Kauus
T') @30THOM KHUCJIOTHI

Bapuanr 3
. OCHOBHBIE pEaKINU KaTaJIUTHIECKOTO pruOPMHUHTA
a) JETUIPUPOBAHKE U IETUAPOLUKITN3ALIUS
0) KPEKUHT U YIUIOTHEHUE
B) M30MEpH3aLus
T) AeTHIpaTalys U JUMEpH3aLus
2. Hasnauyenue npornecca BUCOpPEKUHTa!
a) yriybieHue nepepaboTku HedTH;
0) moydeHre KOTEIbHOTO TOTUIMBA 3aIaHHOH BSI3KOCTH;
B) mosryyeHne OEH3UHA;
T') OYUCTKA HE(PTH OT MEXaHUUECKUX PUMECEH.
. HemocraTku MeToaa mosty4eHus] BAHWIXJIOPHIA THIPOXIOPUPOBAHUEM alleTHIICHA:
a) HEIOCTYIHOCTh HCXOHOTO CBHIPhS;
0) B3pBIBOOIIACHOCTH alleTHIICHA;
B) TOKCHYHOCTb allCTUIICHA,
T) CJIIOKHOCTb anmnaparypHoro ohopMIICHHS.
4. KatanuzaTtop Npou3BOACTBA OKUCH STHJICHA OKHUCICHUEM ATUJICHA!
a) XJIOPHU] OJHOBAJICHTHOW MeJIH;
0) MeTayIHYecKoe cepedpo;
B) ALO:s.
r)pocdophnas kuciaota
5. Kako#i yrneBogopoz sIBIsIeTCs CHIPhEM 1Sl POU3BOACTBA TepeTaeBOi KUCIOTHI U e€ 3(hupoB?
a) OeH3oIt;
0) o-KcuIod;
B) TI- KCHJIOT,
) HaTaIHH.
6. Kakue BcmoMoraresbHbIe BEIeCTBa HEPTEXUMHUUECKOTO CHHTE3a IPUMEHSIOT B OBITY:
a) HenoHoreHHble [IAB B TeKCTHIBLHON MPOMBILIJICHHOCTH;
0) QapmaneBTHUECKHE aNapaThl HA OCHOBE aIyKTOB;
B) KOCMETHYECKHUE npenapatsl Ha ocHoBe [1AB;
I') THLIEBBIE IPOAYKTHI C IMYJIBIATOPaAMH.
. CpIpb€ U1 TPOU3BOACTBA STHIICHTIINKOIIS
a) STUICHOKCU]T
0) MPOITMIICHOKCHT

—

W

3



B) Oyraauen-1,3
T) U30IPEH
8. Kakue HedTezaBoCKUE ra3bl HA3BIBAIOTCS CYXUMHU:
a) HempenenbHbIe (0NeHHBI):
0) npenenbHbIe (MapaduHbl), IPEUMYIIECTBEHHO METaH, 3TaH;
B) mpeJienbHble (MapaduHbl), IPEUMYILECTBEHHO NPOTaH, OyTaH;
T') BOJIOPOACOEPKAIIUHN Ta3.
9. Ha cerogusmHuii AeHb MaKCHUMajbHas JAOJSI B MHUPOBOM TOIUTUBHO-IHEPreTHYECKOM OajaHce
MPUHAJICHKUT:
a) HeTH;
0) razy;
B) TBEPJIOMY TOILIMBY;
T) sIAEPHOU SHEPTUH.
10. HomycTuMoe conepkaHue cojei B HeTH, mocTymnatomeii Ha yctanoBky ABT:
a) 50 mr/m;
0) 10 mr/m;
B) 5 Mmr/mm;
r) 100 mr/m.
11. Katanu3aTopbl KaTaIUTHYECKOTO pU(GOPMHHTA
a) aTIOMOCHJIMKATHBIC
0) TIIaTHHO-PEHUBBIC-1IE3UEBBIC
B) LICOJIUTCOJICPKALIIHIE
T') KUCIOTHI JIptonca
12. Kakue HeTe3aBOACKHE T'a3bl HA3BIBAIOTCS «KUPHBIMH:
a) HempenenbHbIe (0NeHHBI):
0) npenenbHbIe (MapaduHbl), PEUMYIIECTBEHHO METaH,3TaH;
B) mpeJienbHbIe (apaduHbl), IPEUMYIIECTBEHHO NPOIaH,0yTaH;
T') BOJIOPOACOEPKAIUHN Ta3. .
13. I'my6buna nepepabotku HEPTH — 3TO:
a) CyMMapHOe KOJM4ecTBO nonydaeMbix Ha HII3 OeH3MHOB, KEPOCHHOB, TU3EIBHBIX TOIUIUB,
apOMAaTHYECKUX YTTIEBOJOPOAOB, KHUIKUX NapaUHOB U PACTBOPHUTEIICH;
0) cymMMapHOe KOJIMYECTBO BCEX BhIpaOaThIBAEMbIX HE(TEPOAYKTOB, OTHECEHHOE K MOIITHOCTH
HII3;
B) KOJIM4YecTBO BblpabaTriBaeMbix Ha HII3 ToBapHBIX HEPTENPOAYKTOB 6€3 yueTa TOHOYHOTO
Ma3yTa 1 Oe3BO3BpPaTHBIX MOTEPh, OTHECeHHOE K MommHocTH HIT3;
14. ®axTOphl, THTEHCUBHO BIHSIOLINE Ha MIPOLECC pa3pyLIeHHsI BOXOHES(DTIHBIX IMYJILCHIA HA YCTAaHOBKE
SJIOY:
a) HarpeBaHue + UCIIOJIb30BaHUE 1€IMYJILIaTOPOB;
0) MCIIONB30BaHUE IEIMYIIBIaTOPOB + OTCTAUBAHNE;
B) MCIOJIb30BAHHE DIIEKTPUIECKOTO MOl IEPEMEHHOr0 TOKa+ OTCTauBaHHE +TIIepEMELINBAHUE;
T') UCTIOJIb30BAHUE JIEKTPHUYECKOTO MOJISl IEPEMEHHOT0 TOKa + HarpeBaHue + UCIOIb30BaHNE
J€IMYJIbTaTOPOB.
15. KaranuzaTopsl mporecca aJKHIMpOBaHUs, HCIOIb3yeMble Ha POCCUICKHX 3aBOAAX:
a) aTIOMOCHJIMKATHI
0) cepHas KuCIOTa
B) TOpHCTOBOAOPOAHA KHCIOTA
T) TUIATHHA, TOKPHITas IJIATHHOBOH YEPHBIO
16. B kakux mpoiieccax UCIOJIb3YeTCs BOJOPOACOACPKAIIMM ra3:
a) KOKCOBaHHE
0) THApOreHN3aMOHHBIE ITPOLIECCHI, H30MEPU3ALIHS;
B) KaTaJIUTUYECKUI KPEKHUHT;
r) nenapaduHU3aIms.
17. I'a3 kaTaIMTHYECKOTO KpeKnuHra oorar:
a) STUJIICHOM
0) n300yTanom
B) METaHOM
T) alleTUICHOM



18. Cxema peakuuu, B pe3ym>TaTe KOTOpPO# B 0JIHY cTaauio o0pasyercst PeHol, UMEeT BU:
a) CeHsCH(CHs), + Oy |————

6) CsHsCOONa + NaOH
B) CeHsCl+ NaOH |-

SO
r) CsHsCH;3; + KMnOg4 -
19. CXCMa, B pC3yJIbTATC KOTOpOI/I 06pa3ieTCﬂ ajapacrua, UMECT BUI:

H.0
a) C¢Hs-CHCl,-CH; + NaOH
H;
0) CsHs-CCl; + NaOH
H,
B) C¢Hs-CH,C1 + NaOH

r) CeHs-CHC, + NaOH
20 COCTaB ra3oB pEreHCpally KaTaJIn3aTopa Nporecca KaTAJIMTUICCKOIO KPpCKUHTA:
a) CO, CO2
6) CO, CO2, H20
B) CO, CO2, H20, N2
r) CO, H20, N2

Bapuant 4
1. HedrezaBoackue ra3pl Kakux MpoLECCOB mepepaboTku HeTh copepKaT HauOoJbIee KOJINIECTBO
ITHIIEHA?
a) MUPOJIN3a;
0) TEpPMUYECKOTO KPEKUHT;
B) KaTaJIUTHYECKOTO KPEKHHTa;
T') BTOPHYHOH MEePEroHKH OCH3MHA,;
2. OCHOBHBIE BUBI CHIPBS U POU3BOACTBA BUHIWIXJIOPU/A!
a) STHJICH, alleTHIICH;
0) BUHMJIAIICTUIICH;
B) 3TaH;
T') METaH
3. Karanuzarop mporecca OKACIEHHs STHIICHA 10 OKUCH ATHJICHA
a) cepHasi KHCJIOTa,
0) consHas KUCIIOTA;
B) aJIIOMOCHJIMKATEI,
T) cepebpo Ha HOCHUTEE.
4. Tun peakTopa nmpouecca OKHCICHUS 3TUIIEHA IO OKUCH STHIICHA
a) KOJIOHHA;
0) 0OBEMHBIN PEaKTOp C MEIIAIKOMH;
B) IIAXTHAS NI€Yb;
) TpyO4aThIii peakTop
5. 3a cyer KakuXx yIriieBOJOPOAOB OCH3UH KaTAINTHYECKOTO pUPOPMUHTA UIMEET BEICOKOE OKTaHOBOE
YHCII0
a) HOPMaJIbHBIX aJIKaHOB
0) HadTeHOB
B) apeHOB(apOMAaTHUECKUX YTJIEBOJIOPOIOB)
T) aJJKEHOB U30CTPOECHHUS
6. [lepcriekTUBHOE alKWIIMPOBaHKE H300yTaHa one(huHAMU:
a) KHUJIKOKHCIIOTHOE
0) TBEpAOKUCIOTHOE
B) TBEPIOLICTIOYHOE
T') )KUJKOIICIIOYHOE
7. Cxema peaknud, B KOTOPOH OCHOBHBIM OpPraHMYECKHM MPOAYKTOM pPEaKUUH  SBIACTCS
W30MPONMIOCH30IT (KyMOJT), IMEET BH;

tO
a) CeHsCOONa + (CHs),CHCI
6) CeHsCl + (CH3),CHONa



C 3
B) C¢Hs + (CH3),CHCI |— .

r) C¢HsONa + (CH;),CHCI || 5
8. CXCMa XI/IMI/I‘-ICCKOI/I PCaKIUU MOJTYy4YCHUA CHHTeTH‘ICCKOfI YKCYCHOﬁ KHCJIOTBI B IPOMBIIIIJICHHOCTH
HNMECT BU:

P,t°k:
a) CO + H |-
ka
6) CsHsOH + 05 |

k
B) CsHip + O3 E

r) C6H1206 <1)epmeHTb1

9. HutpoBanue nmponaHa a30THON KHUCIOTON B YCIOBHAX peakinu KoHOBanoBa mpoTeKkaeT Mo MEXaHu3My:
a) PagukanbpHOTO 3aMerieHus;
0) PagukanbsHOTO MPUCOEAMHEHUS;
B) DNEKTPOPUILHOTO MIPUCOCTUHEHHUS,;
) O7eKTpOMILHOTO 3aMELICHUSI.
10. B otianume ot 6eH3071a, TOTYOJ BCTYNACT B PEAKIIUIO:
a) ANKHJIMPOBaHUE;
0) XmopupoBaHue B MPUCYTCTBHU KUCIOTHI JIbtouca;
B) OKHclIeHHe TepMaHraHaTOM Kaus;
r) [Ipucoeaunenue Bogopoaa.
11. HedrezaBonackue ra3pl KaKHX IMPOLECCOB MepepaboTku HedTH comepaT HauOoNblIee KOJIMYECTBO
¢pakuuu yrieonopofoB Cs, SBIAIOLICHCS HWCTOYHUKOM sl TOMydYeHHs OyTHUIEHOB, M300yTHIICHA,
Oytaguena-1,3?
a) MUPOJIN3a;
0) TEpPMUYECKOTO KPEKUHT;
B) KaTaJIUTHYECKOTO KPEKHHTa;
T') BTOPHYHOH MEePEeroHKH OCH3MHA,;
12. OnTuManbHBIE YCIOBHA NpoLecca JeTHAPUPOBAHMS STHIOEH305a 10 CTUPOIa!
a) Temneparypa 595°C, napnenue 0,1 MITa, sxese3HOOKCUIHBIH KaTaIu3aTop;
6) Temmeparypa 620°C, napnenue 1,2 MITa, XpOMOOKCHIHBIH KaTaIu3aTop.
B) Temmeparypa 320°C, nasnenue 0,1 MIla, cepeGpsHBIif KaTaTH3aTOP.
r) temnepatypa 108 °C, naBnenue 0,1 MIla, cepHOKUCTOTHBIN KaTaTH3aTop.
13. Kak Ha3bIBaeTCs OCTAaTOK BaKyyMHOW NIEperoOHKH HeTu?
a) TyJIpoH;
0) xapOeH;
B) OUTYM;
T) Ma3yT.
14. Cpipb€ 17151 IPOU3BOCTBA ATUICHOKCH A
a) 9TaH
0) sTuIIEeH.
B) M-KCHLIOJ.
T) -Kpe3071.
15.0cHOBHBIEC TEPMHYECKHE TIPOLIECCHl HeTenepepadoTKu:
a) TePMUYECKUIM KPEKHUHT MOJ IaBJICHUEM, AJIKWINPOBAHHE, IUPOJIN3
0) TepMHYECKHI KPEKHUHT MOJ] JaBICHHEM (BUCOPEKUHT), KOKCOBAaHHE, UPOJIN3
B) KOKCOBaHHUE, MOJMMEPH3aLNsl, BHCOPEKHUHT.
T) U30MepU3anys, KOHIeHCAlHs, TOITMMepU3aIusl
16. Kakue BciomoraTtenpHble BelIecTBAa HEPTEXUMUYECKOTO CHHTE3a IPUMEHSIOT B OBITY:
a) HenoHoreHHble [IAB B TeKCTHIBHOI MPOMBILIJICHHOCTH;
0) QapmaneBTHUECKHE aNapaThl HA OCHOBE aIyKTOB;
B) KOCMETHYECKHUE npenapatsl Ha ocHoBe [1AB;
T) MUILEBbIE MPOAYKTHI C 3MYJIBIaTOpaMHU.
17. CpIpb€ 151 TPOM3BOACTBA STHIICHTTTUKOIIS
a) STUICHOKCU]T
0) MPOITMIICHOKCHT
B) Oytaauen-1,3
T) U30IpEH




18. Kakue HedTe3aBOCKIE T'a3bl HA3BIBAIOTCS CyXUMH:
a) HempenenbHbIe (0NeHHBI):
0) npenenbHbIe (MapaduHbI), IPEUMYIIECTBEHHO METaH, 3TaH;
B) mpeJienbHble (MapaduHbl), IPEUMYILECTBEHHO NPOTaH, OyTaH;
T') BOJIOPOACOEPKAIIUHN Ta3.
19. Ha ceromusimHuii OeHb MakCHUMajbHas IOJS B MHUPOBOM TOIUIMBHO-YHEPTETHUYECKOM OajaHce
MPUHAJICHKUT:
a) HeTH;
0) razy;
B) TBEPJIOMY TOILIMBY;
T) sIIEPHOU SHEPTUH.
20. KaranuzaTopsl KaTanuTHYECKOTO pU(OPMHHTA
a) aTIOMOCHJIMKATHBIC
0) TIIaTHHO-PEHUBBIC-1IE3UEBBIC
B) LICOJIUTCOJICPKALIIHE
T') KUCIOTHI JIptonca

CTy,Z[eHT AOJDKCH pPCHIUTh OJWH BAapUaHT TCECTOBBIX SaﬂaHI/Iﬁ nus3 IICTBIpéX BO3MOJKHBIX. HpI/I
MpaBWJIBHOM PCHICHUH BCEX BOIPOCOB TCCTOBOI'O 3aJaHUsA CTYACHT IOJYy4acT 10 63..]'IJ'IOB, T.C. IIO 0,5
0aioB 3a Ka)K,I[LIﬁ HpaBHHLHBIﬁ OTBCT.
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