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Ilepeuenv komnemenyuili U UHOUKAMOPOB 0OCMUICCHUS KOMNEMEHUUIL ¢ YKA3ZAHUEM IMAN08 hopMuposanus ¢ npoyecce 0C60CHUA
OUCUUNIUHBL
KoMmnerennus:

[MK-3Cnioco0eH BiIaeTh 3HAHUSAMHU, TO3BOJISIIOIIMMHE aHATU3UPOBATh TEHACHIIUN PA3BUTHUS TEXHOJIOTUN HEPTEXUMUIECKUX ITPOU3BO/ICTB,
COBEPIIICHCTBOBATH JICUCTBYIOIINE, BHEAPSATH HOBBIE TEXHOJOTHH Ha OCHOBE PallMOHAIBHBIX U AIbTEPHATUBHBIX UCTOYHUKOB CHIPHS.
NHaukaTopsl 10CTHKEHUST KOMIIETEeHIMH:

3.1 3HaeT TEOpETUYECKHUE OCHOBBI MPOMBIIUICHHBIX TEXHOJIOTMYECKUX IPOILIECCOB COBPEMEHHBIX HE(PTEXHMHUECKHX MPOU3BOJCTB; OCHOBHBIC
HaHpaBJ'IeHI/ISI pa3BI/ITI/I$I nu COBepHICHCTBOBaHI/Iﬂ TCXHOJ’IOI‘I/Iﬁ HpOMBIHIJICHHI)IX HpOI/I3BOI[CTB; HpI/IHHI/IHI)I HOCTpOGHI/IHTGXHOJIOFI/I‘-ICCKI/IX CXeM
MIPOU3BOJICTB; CIIOCOOBI PAllMOHATLHOTO MCIIOIBb30BAHUS ChIPhSI U YTUIIU3ALUU TPOU3BOJCTBEHHBIX OTXOOB.

3.2 YmMmeer pa3pabarhiBaTh W COBEPIICHCTBOBATH TEXHOJOTHIO IPOHM3BOJCTBA TMPOJYKTOB OPraHUYECKOr0 M HE(PTEXMMHYECKOTO CHHTE3Q,
pa3pabaThiBaTh TEXHOJIOTHUECKHUE CXEMbl XMMHUECKUX MPOU3BOJICTB; aHAIM3UPOBATh CIIOCOOBI PallMOHAILHOTO MCIOIb30BAHUS ChIPhS M YTHIN3ALUN
MIPOU3BOJICTBEHHBIX OTXOOB, TPOBOANTH aHAIM3 KOHTPOJISI KA4eCTBA TEXHOJIOTUIECKOTO MPoIiecca.

3.3 BnageeT TEOPETHYECKHMMHM OCHOBAaMH IPOMBIINUICHHBIX TEXHOJOTHYECKHUX IIPOIIECCOB OPraHUYECKOrOo W He(MTEXHMHUYECKOIO0 CHHTE3a;
HaBbIKAMHA p8,3pa60TKI/I nu COBepHIeHCTBOBaHI/Ifl TCXHOJIOTUH HpOI/ISBOIICTBa HpOILYKTOB OpFaHI/I‘-IeCKOFO nu HC(l)TCXI/IMI/I‘-ICCKOI“O CHHTEC3a, HpI/IHIII/IHaMI/I
MOCTPOCHUST TEXHOJOTMYECKUX CXEeM XHMMHYECKUX TMPOU3BOJACTB; CHOCOOAMHM pAIlMOHAIBHOIO HCHONB30BAaHUS CBHIPbS M YTHIM3AIHU
HpOH?;BOI[CTBGHHI:IX OTXO0B, CHOC06aMI/I aHaJin3a KOHTpOJ'IH KadyeCTBa TCXHOJIOTMYECCKOT'O HpOLIGCC&; HaBbIKaAMU yCTpaHGHI/IFI TCXHOJIOTHYCCKOT' O

Opaka.

Hnourkamoput Imanwl popmuposanus é npoyecce 0c80eHUA OUCUYUNTUHDBL
- Haumenosanue
oocmudiceHus Jexyuu Ilpakmuueckue 3anamus, Jlabopamopuwie | Kypcoeoii npoekm
. OUEHOUHO020 cpedcmea
Komnemenyuu 1a00pamopHblil NPAKMUKYM 3anaAmuUA (paboma)
[1K-3.1 Temwvr 1-6 He npedycmompenwi Temwvr 1-3 He npeoycmompenul Jlabopamophvie
pabomul,
[1K-3.2 Temobr 1- 6 He npedycmompenwi Temwvr 1-3 He npedycmompenni KOJNIOKBUY MBI,
3a4em ¢ OUEeHKOU
[1K-3.3 Temwbr I- 6 He npedycmompenwi Temwr 1-3 He npeoycmompenul




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyno)

0151 0UHO-3a04HOou (4 cemecmp) popmobl 00yueHusn

Ouyenounvle cpeocmea Kon-60 Min, 6annoe Max, oannos
Jlabopamopnas paboma 3 12 20
Konnoxeuym 2 24 40
3auem c oyenxoii 1 24 40
HUmozo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

BbipakeHue B
faJsax:

CioBecHoe
BbIpa:KeHHe

Kputepun oleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OTan4HO
(3auteHo)

OneHka «OTJIIMYHO» BBICTABISIETCA CTYJEHTY, €CJIH TEOpPETHUECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McYepIbIBaIOLIE,
[IOCJIEIOBATENIPHO, YE€TKO M JIOTMYECKH CTPOWHO H3JIaraeT Marepual;
CBOOOJHO CIpaBsieTCs C 3ajadyaMM, BOIPOCAMU M APYTUMH BHAAMHU
MIPUMEHEHUS 3HAHW; HCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBIIOJHEHbI, KAa4eCTBO HX
BBIMIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMAaJIbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pEe3yJIbTaThl; MPOSBIAET CaMOCTOSTEIBHOCTD
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopouio
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOSHO IIOJTHOCTHIO, HEOOXOIWMBIC IPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOy4deHus] y4deOHbIe 3aJaHUs BBHITIOJTHEHBI, KadeCTBO WX
BBIMIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepua,
rpaMOTHO M MO CYUIECTBY M3Jlarae€T €ro, He JONYyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

Y noBnerBopu
TEIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTEIBHO»  BBICTABISETCS  CTYIEHTY,  €CIU
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCSAT CYIIECTBEHHOT'O XapakTepa, OOJBIIMHCTBO TPEIYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJCHHBIA BOIPOC CTYJEHT AOMYCKA€T HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
IIOCJIEI0BATEIbHOCTH B U3JI0KEHUU IIPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYCCKH

«3aYTCHO»
CTYJEHTY, €CJIH OTBETHI
TeMaM JIMCIUAILIMHBI
H3JI0KEHBI,

HC3HAYUTCIIBHBIC HCA0OYCThI

CTyJICHTA,

OIINOKY U TIPp

TaKHe
CaMOCTOSATCIIBHOT'O

Kak
BBIBOJIA,

BBICTABIISIETCS
Ha BOIPOCHI TI0
IOCJIEIOBATEIIbHBI,
JTOITYCKAIOTCS

B OTBETE
OTCYTCTBHUE
peueBblie

Hwuxe 60

HeynosnerBop
UTETILHO
(me3aureHo)

OneHka «HEyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIIM OH HE
3HAeT 3HAYUTENBHOM 4YacTHM MPOTPpaMMHOIO MaTepuana, JOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBHITIOJIHSIET ~ TIpaKTHUYeCKHe  paboThl, HEOOXOAMMBIE  MPAKTHYCCKHE
KOMIIETEHIIMM He C(HOPMUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX
mporpaMMoii o0ydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KUM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

CCJIN

3a4TCHO»
CTYACHT

HC

BBICTABJIACTCA

3HaCT

OCHOBHBIX TOHSTHMU TEMBI JUCIUITIIINHBI,
HC OTBCYACT Ha OOIIOJHHUTCIIBHBIC H
HaBOJAIIMWEC BOIIPOCHI MPETIOAaBaTCIIA.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBaHus Poccuiickoit denepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)

beaeparbHOr0 TOCYIaPCTBEHHOTO OOPKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS

BBICIIEI'O O6pa3OBaHI/I$I

«Ka3zaHCkuil HAlMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

DaxynvmemmexHoI02UYecKul
KageopaHXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.04.01 —XumMudeckas TEXHOJIOTHS

(K00 u HaumeHoBaHue)

[Tpoduns/crienmanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

(Haumenosanue)

Cemectp 4 (04HO-3204HAas)

BOHPOCLI AJISI MOATOTOBKH K 3a4€Ty € OLIEHKOH

o nucuuruivee 51.B.07CoBpeMeHHbIe TEXHOJIOTHHA 1 000PYAOBAaHHUE 110 IIePEPAOOTKE TIHKEIBIX

HEe(TSIHBIX OCTATKOB
(HaumeHoB8anue OUCYUNTUHDL)

1. CoIpbe yCTaHOBOK NIEPEPAOOTKHU OCTATOUHOT'O ChIPhs

2. Karanuzaropsl nporecca KaTaIMTHYECKOT0 KPEKHHTa

3. OcobenHocTy nepepaboTKH THKENBIX HEPTIHBIX OCTATKOB

4. TexHonorus U 000pyJ0BaHHE TPOLIECCa BUCOPEKUHTA TyAPOHA

5. Chipbe, onepaTuBHbBIC MApaMETPhI, TPOYKIIUS YCTAHOBOK KaTATUTHYECKOTO KPEKHHTA.
6. Texnonorust 1 000pyAOBaHKE MpoIecca ra3uPUKALUN OCTATOYHOTO ChIPhS

7. CpIpbe, OlepaTUBHbIC TApaAMETPhbI, IPOAYKIIHS YCTAHOBOK 3aMEICHHOTO KOKCOBaHHUSI
8. Texnomorus m 00OpyJOBaHHE MpOILECCa KATATUTUYECKOTO KPEKHHIAa OCTaTOYHOIO

CBIPbs

9. AKBaKOHBepCI/IH OCTATOYHOI'O ChIpbA

10.
11.

Texnonorus u o0opynoBaHue Nporecca r’uAPOKPEKMHIa OCTATOUHOTO ChIPbs
Chlpbe, oOIEpaTUBHBIE IapaMETPbl MNPOAYKLHUS YCTAHOBOK T'MAPOKPEKUHIA

OCTAaTOYHOTI'O CBhIPpbA

12.

TexHomorus u O60py,HOBaHI/Ie YCTAHOBOK 3aMCIJICHHOI'O KOKCOBAaHHSA TSXKCIIBIX

He(TAHBIX OCTATKOB.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

CBIPb

25.
26.
217.
28.
29.
30.

KaranuzaTopsl riApOTEPMUYECKHUX ITPOLIECCOB.

[IpowusBocTBO OUTYMOB

HeacdanbTuzanus ryipoHa

TepMokaTanuTUyecKuil KPEKUHT

I'uapoBUCOPEKHHT OCTATOUYHOTO ChIPbSI

Peaktopsl nporiecca KaTaTUTHUECKOTO KPEKUHTa.

AnmnapaTtypHoe opopMIIeHHEe ITpoliecca THAPOKPEKUHTa
ANCOpOLIMOHHO-KOHTAKTHAsl OYMCTKA TSHKENIOr0 HEPTSIHOTO ChIPhS
ITponecchl ruipoo01aropa)kuBaHUsl OCTATOUHOTO ChIPbSI
AmnmnaparypHoe odopmMIieHHEe Mpoliecca BUCOPEKUHTa TYIPOHa.
ITporecchl TepMUYECKON KOHBEPCUU HEPTSHOTO TSAKEIOTO CHIPbS
AmnmnapaTypHoe 0(QOpMIIEHHE YCTAHOBOK 3aMEUIEHHOIO KOKCOBAHHS OCTAaTOYHOIO

[Ipoueccel karaauTHUECKOH NepepabOTKU HEPTSIHOTO TAKEIOTO ChIPhs
3aKOHOMEPHOCTH TEPMUUECKUX MPEBPAIICHUI TPH TEPMOJIN3€e HEPTIHOTO ChIPhS
['MapOKPEKHHT OCTATOYHOTO CHIPHSI

OcobeHHOCTH TepepabOTKH TAKEIOro HEPTIHOTO ChIPbsS

JleacanbTuzanus ryipoHa ¢ KaTATUTHYECKUM KPEKHHTOM
ANCOpOIIMOHHO-KOHTAKTHAS! OYMCTKA TSHKEIOro HEPTSIHOTO ChIPhs



31. Teoperndeckue OCHOBBI MPOIIECCa KATATUTHYECKOTO KPEKHHTa

32. IIpou3BoACTBO OUTYMOB

33. [NomyueHne CBETIBIX HEPTENPOAYKTOB U3 OCTATOYHOTO CHIPbS

34. T'uApOKpPEKUHT OCTATOYHOT'O CHIPhS

35. ChIpbe yCTaHOBOK MEPEpadOTKH OCTATOYHOTO CHIPhS

36. KaranmuTtuueckuii KpeKMHT BaKYyMHOTO Ta30MJIs

37. BucOpekuHr ryapona

38. [Ipumenenre BoA0po/aa MPpHU NepepadoTKe THKEIOT0 HEPTIHOTO CHIPhS
39. YCcTaHOBKHM 3aMeIJICHHOTO KOKCOBaHUS

40. I'azudukanys 0CTaTOYHOTO CHIPHS

MakcumasibHOE KOJHYECTBO OAILUIOB, KOTOPOE CTYACHT MOYKET MOJY4YHTh 3a 3a4YeT C OIeHKoi -40,
MUHUMAJIBHOE KOJIM4ecTBO OaytoB— 0 .



MuHHCTEpCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huua)
benepabHOT0 rOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCkuii HalMOHAJIBLHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTUYECKUN YHUBEPCUTET»

DaxynomemmexHonN02Uu4ecKull
KageopaHXC

Hanpagsnenne moaroroBku/crnenuanbHOCcTh:_18.04.01 —Xumudeckas TEXHOIOTHS
(K00 u HaumeHosaHue)

HpO(i)I/IJ'IB/ cricnuajim3anys. «XHUMHYECKAsT TEXHOJIOTHS OPraHNuYCCKHNX BEIICCTB),
(HaumeHosanue)

Cemectp_4 (04HO-3204HA)

KoMiuiekT BOonpocoB Ui KOJJIOKBUYMOB
no muciumuivbe 51.B.07 CoBpeMeHHBIE TEXHOJOIMU U 000DpYIOBAHUE MO IEpEepadoTKe
TSDKEJBIX He()TAHBIX OCTATKOB

4 cemecTp

Komnoksuym Nel
. OcobeHHOCTH TIepepabOTKH TAKEIBIX HEPTIHBIX OCTATKOB.
. CpIpbe yCTaHOBOK MEpepabOTKU OCTATOYHOTO CHIPhS
. TeopeTnueckre OCHOBBI Mpoliecca BUCOPEKUHTIa I'yApOHa
. TexHOMOrMYECKNE OCHOBBI Mpoliecca BUCOPEKUHTa TyApOHA

AW -

Komnoksuym Ne2

. TeopeTnueckre OCHOBBI Mpoliecca KaTaTUTUUECKOI0 KPEKUHIa OCTATOYHOT'O ChIPhSI.
. TexHONOrnuecKrne OCHOBBI NPOLIECCa KATATUTUUECKOTO KPEKUHIA OCTATOYHOT'O CBIPBSI.
. TeopeTnueckre OCHOBBI Mpoliecca I'MIPOKPEKUHIa OCTaTOYHOTO ChIPbhs
. TexHONOrnuecKne OCHOBBI NTPOLIECCa THIPOKPEKMHIAa OCTATOYHOTO ChIPhS
. Teopernyeckue OCHOBBI Ipollecca 3aMEJIEHHOIO KOKCOBAHMS TSKENbIX HE(TIHBIX
OCTaTKOB.

6. TexHONIOTHYECKHE OCHOBBI MPOIIECCa 3aMEJIEHHOTO KOKCOBAHHSI TSDKEIBIX HEPTSIHBIX
OCTaTKOB.

OB~ wN P

Kputepun onenkmn:

CTyneHT JoKeH caaTh 2 KOJUIOKBUYMa JIIsl OYHO-3a049HOM (pOpMBI 00yueHus:

s komokBuymoB Nel,2: makcumanbHO 40 6asU10B - 3a MOJHBIN, pa3BEpPHYTHIN OTBET Ha
MIOCTaBJICHHBIE BOIPOCH]; MUHIUMAJIHHO 24 0allJIOB - 32 HETIOJIHBIA OTBET C JOMYIIEHHEM IPyObIX
OLIMOOK MPH ONpPEeNICHUH CYITHOCTH PACKPBIBAEMBIX MOHATHI, TEOPUH, SBICHUH.



MuHHCTEpCTBO HAYyKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHYECKUI HHCTUTYT ((huua)
benepabHOT0 rOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIIbCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY

DaxynomemmexHonN02Uu4ecKull
KageopaHXC

Hanpagsnenne moaroroBku/crnenuanbHOCcTh:_18.04.01 —Xumudeckas TEXHOIOTHS
(K00 u HaumeHosaHue)

HpO(i)I/IJ'IB/ cricnuajim3anys. «XHUMHYECKAsT TEXHOJIOTHS OPraHNuYCCKHNX BEIICCTB),
(HaumeHosanue)

Cemectp_4 (04HO-3204HA)

Y4eOHBIM TUTAHOM 1O HamparieHuto mnoarotoBku 18.04.01 —Xwmudeckas TEXHOJOTHS IS
00y4Jaromuxcsi MPEIyCMOTPEHO TPOBEICHHE J1a0opaTopHbIX 3aHsATui 1no auciuiuinae b1.B.07
CoBpEeMEHHBIE TEXHOJOTUH U 000PYI0OBAHUE 10 IEPEePaA0OTKE TSHKEIIBIX HEPTAHBIX OCTATKOB.

JlabopaTopHble 3aHATHS MO JWCIUILUIMHE TPOBOJATCS B CICMUATBLHO 000pPYIOBAHHBIX
nmabopaTopusx C TPUMEHEHHEM HEOOXOAWMBIX CPENCTB OOYyYeHHWs: IlabopaToOpHOTO 000pyIOBaHUS,
00pas1oB ISl UCCIICIOBAHUN, METOAMYECKUX MTOCOOHH.

Llenp mpoBeneHus 1abOPaTOPHBIX PadOT - MPAKTHYECKOE OCBOCHUE TCOPETHUYCCKUX ITOJIOKECHUH
JIEKIIMOHHOTO MaTepuania, a TaKke BbIpabOTKa CTYJACHTAMH OINPEJACICHHBIX YMEHUI H HABBIKOB
CaMOCTOSITEIILHOTO AKCIICPUMEHTHUPOBAHMS.

KomiuiekT 1a6opaTopHbIxX pador
no pucauminie b1.B.07 CoBpeMeHHbIE TEXHOJOTHH X 000PVI0BAHHE I10 MEPepPadoTKe
TSKEJIBIX He(PTAHBIX 0CTATKOB
Cemectp:4(0ouH0-3209HAs)

JlabopaTopHas padora Nel «TepMuueckuii KpeKHHI 0CTATOYHOIO CHIPbS B
HeNpepbIBHOM PeKUME»

a) Annapamypa, peakmugbi u mamepuanvl
* 1abopaTopHasl yCTAaHOBKA TEPMUYECKOTO KPEKMHIa HEMPEPBIBHOTO AEUCTBUS (PUCYHOK

1);
. TEXHUYECKHUE BECHI;JIC];
. MOTJIOTUTENBHOE Macio (COJsip);
. UCCIIeTyeMOe ChIpbe (TYIPOH).

0)IIposedenue sxcnepumenma

YcroBus MPOBECHHS ONBITA B OCHOBHOM 3aBHUCST OT Ka4eCTBa CHIPhS: YeM JIeTde ChIPbE,
TEM BBIIIE TEMIIEpaTypa Ha BBIXOJE U3 PEAKTOPA; MPOJIOJIKUTEIBHOCTD ONbITa TAKXKE 3aBUCHUT OT
CBIPBsI, TaK KaK ONpeAeIsieTCs TITyOMHON ero pasjoeHUs WM BBIXOJIOM rasza (B % OT CHIphS).
Pexum nmabopaTopHOil yCTAaHOBKM YCTaHABIMBAIOT Ul KaKJIOTO BUIA CBIPbS OJIHOBPEMEHHOM
PETYIMPOBKON TEMIIEPaTyphl B peaKkTope, JaBICHHUS HA BHIXOAE U3 HETO M MPOU3BOIUTEILHOCTH
CBIpbEBOTO Hacoca. [Ipu ycTaHOBHBIIEMCSI PEKHMME YCTAaHOBKM — IIOCTOSIHHBIX TeMIepaType,
JABJICHUA W TPOU3BOAMTEIILHOCTH CHIPHEBOTO HAacoca — CKOPOCTh Ta3zoo0OpaszoBaHus (T. €.
00beM rasza, BBIJCISIOUIETOCS B €IMHUILY BpEMEHH, HarpuMep B | MMH) TOXe MOCTOSHHA, I10-
ATOMY TITyOMHY KPEKHHTa MOKHO KOHTPOJIMPOBATH MO BBIXOJY T'a3a, Kak IMOKa3aHO paHee.
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1 — ceipbeBoii Hacoc; 2 — TpyOYaThlil MOJOrpeBaTesib; 3 — peakTop;
4 — penyKIIMOHHBIA BEHTUJIb; 5 — XOJIOAWIBHUK; 6 — IPUEMHUK; 7 — abcopoep.
Pucynok 1 — Cxema npoToyHo# 1a00paTOpPHON YCTaHOBKHU
TEPMUYECKOT0 KPEKHUHIa IIO]] IaBJIEHUEM

Bo Bpems moAroToBku ammaparypbl K OMbBITY BKJIIOYAIOT 3JIEKTPOOOOrpeB BHauaie
peaktopa, a 3aTteM mojorpesatesns. [I[pueMHHKOB ISl TUCTWLIATA CIENYyET MPUTOTOBUTH JBA,
OIMH AJii PEeXUMHOro mpoOera, Apyroil — s cOopa AMCTUIUIATA BO BpeMs ITyCKOBOTO
Mepuo/ia; ero MOXKHO HE B3BeIIMBaTh. llepen HayasoM OmbITa K XOJOIUIBHUKY TMPUCOCIUHSIOT
TOJIbKO TPUEMHHUK (HEB3BELICHHBIN) U ra3oBble yachl. ChIphe 3aJUBAIOT B MEPHBIN IMIMHID
€MKOCTBIO 3 JI, OTKYy/la €ro noJarT K Hacocy.

Pe3ynbTathl onbiTa 3anuckIBaioT Mo (hopMe, IpeacTaBiIeHHOM B Tadnuie 4 u tabnuue 5:

Tabnuna 1 — @opma 3anucH pe3ynbTaToB IKCIEPUMEHTA

KPeKHHT ..o, (HauMeHOBaHUE
CBIPBS)

YcmoBus onsita
Temmeparypa, 'C
maBiaeHue, MIIa...................oiiiiiiiiii,
CpeIHss MPOU3BOIUTENILHOCTh HAcOCa, JI/MHH. ..

[IponOMmKUTENBHOCT,  ONBITA TMPU  YCTAHOBUBLIEMCS

O 21 (S PPN

[Tpony1mieHo chipss, 1 (T)

\Y BT 011002 (21913 120 %: T S
C KPEKUHT-IIPOTYKTOM
11076 10 P

Macca KpeKuHT NpoAyKTa, T

Macca a0COPOEPA, T.nnveeeereeeeee et eieeeaeeiaeenaan,
II0CJIE OIBITA
b1 (002015 4 v DN

ITpupoct maccel abcopbenra, r

IToka3anns ra30BBEIX YaCOB, JI
II0CJIE OIBITA




Tabnuia 2 — dopma 3anucu pe3ysIbTaToB SKCIEPUMEHTA

Temmeparypa, "C
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Hauajo ombita

4  MHH
Yepes
9 MuH
4 MuH
q MUH

Koner onbiTa
q MHUH

Cpennuie 1anHble mpobera

Korga Ttemmneparypa B peaktope pocturaer 350 - 400 °C, myckaroT HACOC M HAUMHAIOT
Mo/aBaTh ChIpbE 4Yepe3 MojorpeBaresb B peakrtop. OTperyanpoBaB IOCTOSIHHYH) CKOPOCThb
nonayn ceipbs (0T 400 1o 500 mur/49), MOCTENEHHO JOBOASAT TEMIEPATYPY 10 3aJaHHOW U OHO-
BPEMEHHO MOBBINIAIOT JABJICHHE IPU IOMOIIM PEAYKIIMOHHOIO BEHTWIA. Temmneparypy B
peaktope peryiaupytotr npu nomomu JIATPoB, a Takke yBenuuuBas WM yMEHbIIAs MOJA4y
CBIpbSl B peakTop. TakuMm o0pa3oM, COBMECTHON pPEryqupOBKOW TeMIIEpaTyphbl, AaBICHUS U
[OJla4ll  ChIpbS  yCTAHABIMBAIOT TpeOyeMyl TIJyOMHY KpEKMHra [0 COOTHOILIEHUIO
MIPOU3BOJUTENBHOCTH U BbIX0/1a Fa3a — YCTAHOBKY «BBIBOJAT Ha peXUM». [IpoaomKUTENbHOCTD
ATOro NepHUojAa 3aBHCUT OT INPAKTHUECKUX HABBIKOB M MPU HOPMAJIBHBIX YCJIOBMSIX COCTaBIISB
okoso 2 4. [locne TOro kak AOCTUTHYTHI 3aJaHHBIE YCJIOBHS OIbITA M PEXUM YCTAHOBJIEH,
MEHSFOT MPUEMHHK JUIS JAUCTHILIIATa Ha APYrod (B3BEIICHHBINH) W MPHCOESIUHSIOT abcopoep.
Ecnu Tpebyercs npoBecTH aHaiIM3 ras3a, TO MEXJy Ta30BbIMU YyacaMu U abcopOepoM yCTaHaBIIH-
BaIOT Ta30MeTp ISl 0TOOpa rasa.

IIpoaomKUTENPHOCTD ONBITA IIPU YCTaHOBUBIIEMCS pexume oT 2 1o 4 4. C MOMeHTa
CMEHBI IPUEMHUKA U B TEUEHUE BCETO ONBITA 3alIMCHIBAIOT TEMIIEPATYPY, JABJICHHE U CKOPOCTh
1oJauu ChIpbsi MO MpHUBEAeHHOH Bhimie (opme. Ilepen mpekpaleHHEM OMbITA BBIKIOYAIOT
AJIEKTPOOOOTPEB, BHOBb MEHSIOT MPUEMHMK (HA MEPBBIA, UCIOJIB30BAaHHBIA B MEPHUO]] IYCKa),
OTKJIFOYAlOT abcopOep M (UKCUPYIOT BpeMsl OKOHYAHHUS OIBbITa U MOKa3aHUS Ta30BBIX YacCOB.
[Tomauy cwIpbsi peKpamiarT, Korna Temneparypa B peaktope cHuzutcs no 300 - 320 °C; Bo
BpEMs CHIKEHHMS TEMIIEPATypbl IOCTENEHHO OTKPBIBAIOT PENYKLIUOHHBIM BEHTWJIb, CHMKas
TakUM 00pa3oM J1aBJIEeHHE B peakTope /10 aTMoc(hepHoro.

8)Obpabomka pe3ynrbmamos

XKunkue npoAyKTbl KPEKUHIa, MOJyYE€HHbIE CMENIEHHEM TUCTHILIATAa M3 MPUEMHHUKA C
MPOJYKTOM ToJBepraioT pasronke. Kpekunr-6ensun orouparot qo 200 °C, 3aTem, OTTOHSIOT
npoMexyTounyto ¢pakiuto 200 - 350 °C, KOTOpYIO Ha MPOMBIIIIEHHOW YCTaHOBKE HAIPABIISIOT
B Meyb IIyOOKOro KpeKHuHra. ATMOC(hEpHYIO pa3roHKy BeayT npumepHo 1o 250 °C B mapax,
1ocJie 3TOro Koy0y OXJIaXKIAloT M JalbHEHIyI0 pa3roHKY BedyT B Bakyyme. Takum oOpazowm,
MaTepHalbHbI OallaHC Pa3TOHKM JaeT BBIXOJI OCH3MHA, MPOMEXYTOUHOM (paKIMU U OCTATKA.
[TosryueHHbIE BBIXOJBI TEPECUMTHIBAIOT Ha 3arpy3k. OOmui MarepHalibHbI OajlaHC OmbITa
MpeJICTaBJIeH B Tabnuiie 3.



Tabnuia 3 — O6mumii MaTepuaibHBIA OaTaHC

Brixon
r % (macc.)

Bzsato

(3315) T PPN 100

BCOTO. e 100

bensun no 200 O

Dpaknus 200 -3500C. ..,

) o) o T 100

JlaGoparopHnasi padora Ne2 «Ilepuoanyeckoe KOKCOBaHUE THAKEJI0T0 HePTAHOTO
CBIPbS B KYOHKe»

a) Annapamypa, peaxmusbi U Mamepua.ivl
* ja0opaTopHasi yCTAaHOBKA MEPUOAMUECKOTO KOKCOBaHMS B KyOUKE MIIH aBTOKJIaBE
(pucyHok 1);

" TEXHUYECKHUE BECHI;

*  JensgHas OaHs,

"  Ta30BbIC YaCHI,

" BOJ3;

"  [IONIOTUTEIBHOE MAcIo (COsp);

" HccieayeMoe Chipbe (TYIPOH, KPEKUHT-OCTATOK).

1 — kyOuK; 2 — XOJNOAUIBLHUK (METAJUTHUECKUN); 3 — MPUEMHUK;
4 - abcopOep; 5 — TepMoMeTp.
Pucynok 1 — Cxema nabopaTopHOii YCTaHOBKH MEPHOIUIECKOTO
JIeHCTBUSA

0) IIposedenue sxcnepumenma
B kxyOuk 3arpyxkator 400 - 500 r cbipbs (TyapoHa, KPeKHMHI-OCTaTKa) M 3aKphIBAIOT
KPBIIIKOM (MpH 3aBUHYMBAHMM TaeK He CJeAyeT IMOATIATMBAaTh MX KIOYOM MOApsA, a
00s13aTeNIbHO HAKpecTIIeKalIe, YTOObl He MEePEeKOCUTh KpBIMIKY KyOuka). K oTBomHON TpyOKe
KyOuKa MPUBUHYMBAIOT XOJOAWIBHUK; Jajee MPUCOETUHSIOT IMpEeABApUTEIbHO B3BELICHHBIE
npUeMHHUKH, abcopOep M ra3zoBble uachl. [ oTOopa mpoObl ra3a Ha aHaiIM3 MapajuleIbHO



ra3oBbIM yacaM (4epe3 TPOWHUK) MPHCOeNuHSIOT razomerp. [lpuemHuK u abcopOep CTaBsIT B
JesHYI0 OaHIO U 3alKMChIBAIOT HAauaJbHbIE MOKA3aHUS Fa30BbIX YaCOB.

KyOuk pazorpeBatoT mpu THOMOIIM Ta30BbIX TOpENOK (Tpex — uyerbipex). Cmycrs
HEKOTOpOE BpeMsl Moclie BKIIOYEHHs HarpeBa TemIiepaTypa B mapax HauyMHAeT MOBBIIIATHCS U B
IIPUEMHHUKE HOSIBIISIFOTCS [IEPBBIE MOPLHUH AUCTUILIATA. 3aTEM HAUYMHAETCS MPOLECC Pa3IoKEHUs
U KOKCOBAHHS CBHIPbS, TEMIIEpaTypa CTAHOBUTCSA MPUMEpPHO MocTosiHHOW (okoio 400 °C) u
HA0JII0/IaeTCsl 3HAUUTEIbHOE BbleNeHUE raza. Korzia mporecc KOKCOBaHUS MOAXOJUT K KOHILY,
BbIJICJICHHE JUCTHILISATA IOYTH MpPEeKpallaeTcs, a Ia3000pa30BaHUE YCUIIMBACTCS; HAKOHEILI,
BBIJICJIEHUE Ta3a Takxke npekpamraercs. [locne storo eme 30 - 40 MUH HarpeBarOT KyOHWK (IUIs
MPOKAJIMBAaHUs KOKCa) U 3aT€M TYyILIAT FOPEJIKH.

8) Obpabomka pe3yr1bmamos

[Io okOHYaHMM OIBITa OMPENEISIIOT MacCcy OTOTHAHHOIO IUCTHILIATA, IPUPOCT MACCHI
abcopOepa u Maccy rasza (OnpeaenuB ero MmIoTHOCTh). Kormaa KyOuK oXJIaauTcs, ero OTKPBIBAIOT,
MOCJIe Yero TIIATENbHO OYMILIAIOT CTEHKH KyOMKa OT KOKCa M B3BEIIMBAIOT BECh OCTaBILIUIICS
KOKC.

MartepuanbHblii 6alaHC OmBITA COCTaBiseTcs 1Mo hopMe, MPEACTaBIEHHOM B Tabiuia 6.

Tabnuma 1 — MarepuanpHbIil OamaHc poliecca MepruoMIeCKoro KOKCOBaHUS

Bzsaro r | % (macc.)

(033 15) T 100

BCOIO. ...t 100
[Tonyueno

JIACTHIUTAT B TIPHUEMHHEKE . . .« e e eveeeenteeeaniaeeenaeeennnnennns
ITpupocT MACChI A0COPOCHTA. . ..'vveeeteeeeeieeieeaeeenannn,

BeT0. et 100

JIMCTUIIAT U3 NMPUEMHUKA MEePEeroHsioT ¢ oToopoM OeH3nHOoBOM ¢pakuuu 1o 200 °C.
Boixon stoit ¢gpakiuu u ocratka Beimie 200 °C mepecuuThIBalOT B MPOLEHTHI HAa HCXOJHOE
ceipbe. Ilpupoct Mmaccel abcopOeHTa OTHOCAT K OeH3uHy. Takum oOpa3oMm, KOHEUHBIH
MaTepualbHBI OallaHC Tpolecca MEPUOJUMYECKOT0 KOKCOBAaHMS COCTaBiIgeTcS MO Qopwme,
IpeJCTaBIeHHOM B TabuLe 7.

Tabnuua 2 — KoHeuHslit MaTepuanbHbIi 6ajlaHC Mpolecca NepuoIUIecKOro

KOKCOBaHUS
0,
Bzaro r %
(macc.)
CBIPBC. .ttt 100
BCOTO. oot 100
[Tonyueno
Ber3nH 10 200 PC. .o ove e,
Octatok BBIIIE 200 °C. .. oo
| I T
| 0] T
TTOTEPH (TTO PABHOCTH). ... 'uvteeteeeeeeeaee e aaeeeanns
BOTO. oot 100




JlabopaTopnasi pabora Ne3 «KaTtaauTuyeckuii KpeKHHI THKeJbIX NPOAYKTOB
KPEKMHIa HEKOHANIHMOHHBIX BICOKOMOJIEKYJISIPHBIX COeIUHEHUI»

a) Annapamypa, peakmugbl U Mamepuabl

nabopaTopHasl yCTaHOBKA KaTAIUTHYECKOT0 KPEKUHTa (PUCYHOK 1);
HCCIIEIyeEMOE ChIPBE;

karanuzatop (NaxX-bKO);

D} ]
[
Y Boaa obp.
n-3 IR,

T-5
k Bopa np.
————

I
E-6
Mpoaykt
lazoofpasHeie
npoayKTel B

@ O BBITAKHOW LWKad

r7 Pa
Pucynok 1. Cxema nabopaTopHON YCTaHOBKH KaTaIUTHUECKOTO KPEKHUHTa
0) IIposedenue sxcnepumenma

IIponecc kaTalIUTUYECKOrO KpPEKHHIa IPOBOJUTCS Ha YCTAHOBKE CO CTAallMOHAPHBIM
CJI0EM KaTajlu3aTopa, B KaueCTBE KOTOPOro OBLI MCIOJIb3YETCALIEOIUTHBIN Kartamu3zatop NaX-
BKO (naceimuas miaotHocts — 0,65 r/em?, cpeaHuii auamerp yactul — 2-4,5 M, hopma rpaHyin
skerpyaar). Temmeparypa B 30HE peaklMu BapbupoBanachk B npexenax or 400 mo 550 °C,
00BEMHast CKOPOCTb MOJAYH ChIPbs — 0T 1 10 5 ™.

HcxoaHoe chipbe nocne nogauu u3 MepHoit emxoctu E-1 B mpoMexyrounyro EMkocTs E-
2, cHaOXEeHHOM KpaHOM JUIsl PEryJMpOBaHUs IMOJIAud ChIPhS, MOCTYIAeT Ha MpeaBapUTENIbHBIN
HarpeB W UcnapeHue B neub-nuposusep I1-3. B meun ucxoanoe ceipbe HarpeBaercs 10 300 °C, a
JUIs TIOBBILIEHHWS CKOPOCTH TeIUlonepenayd TpyOKka Muposid3epa MpeacTaBiseT coOoi
negnermatop. M3 meum Harperoe chlpbe mojaeTcss B peakTtop P-4, B KOTOPOM C MOMOILBIO
3NIeKTpooOorpeBaTelis Mo iep >KUBaeTCsl He0OXoquMas Temreparypa npoiecca. O0beM peakTopa
cocraBmsier 100 cm’. [Tapbl MpOIYKTOB MOCTE peakTopa MPOXOAST TEIJI00OMeHHHK T-5 u
MOCTYMAlOT B eMKOCTh-cemaparop E-6, rne HakamnmuBaercs kuikas ¢aza. M3 emxocTu-
cenaparopa E-6 razoBas (¢aza momajgaer B ra3oBble 4Yachl, C MOMOIIbIO KOTOPBIX MPOHCXOAUT
3aMep WX KOJMYECTBa, a 3aTeM cOpackiBaeTcs uepe3 BenTmiarop H-7 B atmocdepy.

8)Obpabomka pe3yiomamos

XKunkue npoAyKTbl KPEKMHIA, MOJIyYEHHBIE CMEUICHHEM IUCTHILIATA U3 MPUEMHHKA C
MPOJIYKTOM TOABEPraroT pasronke. Kpexkunr-6ensun orouparot g0 200 °C, 3atem, OTTOHSIOT
npomexyTrounyto ¢gpakuuio 200 - 350 °C, KOTOpyr0 Ha IPOMBIIIJIEHHON YCTaHOBKE HAMPABJISIIOT
B Ieub INIyOOKOTo KpekuHra. ATMochepHyro pa3roHKy BeayT mpumepHo 1o 250 °C B mapax,
[I0CJI€ 3TOT0 KOJIOY OXJIaXAaloT U JalbHEHIIYI0 Pa3sTOHKY BeXyT B Bakyyme. Takum oOpazom,



MaTepHalbHbI OallaHC Pa3TOHKH JaeT BBIXOJ OCH3MHA, MPOMEXYTOUHOM (paKIMU U OCTATKA.
[TomydeHHBIE BBIXOMBI MEPECUUTHIBAIOT Ha 3arpy3k. OOmwmii MarepuanbHBIM OanaHC OmbITa
npezcTaBieH B Tabnuue 3.

Tabnuma 1 — OO0t MaTepraIbHBINA OaTaHC

Brixon
Bssato r %
(macc.)

(331) T PPN 100

BCOTO. e 100

beunsun no 200 O

Opakuust 200 —350°C. ...,

erKI/IHl" —OCTATOK. ittt ittt iiiiie e iianeeennees

| Gyo) oo U 100

Kpumepuu oyenxu nabopamopuvix pabom @ cemecmpe

Kpumepuit ouenxu bann
(3a évinoineHue 00HOI 1AOOPAmMOPHOI padomvl)

Ha6opaT0pHa51 pa60Ta OTIIMYACTCA  IMOCJICAOBATCIIbHOCTBIO,  IIPABUJIBHOCTBIO
IMOJTYYCHHBIX PE3YyJIbTaTOB, BbIBOJAOB. HpI/I OTBCTC Ha BOIPOCHI CTYACHT

JIEMOHCTPUPYET XOPOIIYI0 CTElEHb BIAJCHHUSA IPEICTABICHHBIM MAaTEpUATIOM. 20
OtBeTbl POPMYITUPYIOTCSE apryMEHTUPOBaHHO. OTCYTCTBHE OMIMOOYHBIX OTBETOB.
JlabopatopHass paboTa OTIMYaeTCAd MOCIEIOBATENLHOCTBIO, MPABUIBHOCTHIO
MOJTyYEHHBIX PE3yJbTaTOB, BBHIBOJOB. lIpm oTBeTe Ha BOMPOCHI CTYIAEHT JIACT 16

JIOCTaTOYHO TOJIHBIA OTBET, C HAPYILIEHUEM I1OCIIEI0BATEIILHOCTH U3J10KEHUA. ECTh
HEOOJIBINION MPOIIEHT OIMMMOOYHBIX OTBETOB.

JlabGoparopHass paboTa BBIOJHEHA C TpPyObIMH OLIMOKaMH, IOJy4EHHbIE
pe3yabTaThl 3HAYUTEIFHO OTJIMYAIOTCS OT WCTHHHBIX. Y CTYJEHTa OTCYTCTBYET 12
YETKHH OTBET Ha OCTABJIEHHbIE BONPOCHI.

JlaGopaTopHast paboTa He BBITIOJIHEHA. 0
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