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Ilepeuens kKomnemenyuii U UHOUKAMOPOE 0OCMUNICCHUA KOMNEMEHYUTL C YKA3AHUEM IMAnoe opmuposanus é npouecce 0C60eHUs
OUCUUNIUHBL
KoMmnerennus:

[TK-3 Cnioco6eH BrafeTh 3HAHUSIMHE, TTO3BOJISTIOIIMMU aHATU3UPOBATH TCHICHITUH PA3BUTHS TEXHOJIOTHH HEPTEXUMUIESCKUX MTPOU3BO/ICTB,
COBEPIIICHCTBOBATH JICUCTBYIOIINE, BHEAPSATH HOBBIE TEXHOJOTUN Ha OCHOBE PAIIMOHAIILHBIX U aJIbTEPHATHBHBIX HCTOYHHKOB CBHIPHS.

NHaukaTopsl 10CTHKEHUST KOMIIETEeHIMH:

3.1 3HaeT TeOpETUYECKHE OCHOBBI MPOMBIIUICHHBIX TEXHOJIOTMYECKUX IPOIIECCOB COBPEMEHHBIX HE(DTEXHMHUUECKHX MPOU3BOJICTB; OCHOBHBIC
HANpaBJICHUsI Pa3BUTHS W COBEPIICHCTBOBAHUS TEXHOJIOTUH TMPOMBIIUICHHBIX TMPOW3BOJACTB; MPHUHIMIIEI IMTOCTPOCHHS TEXHOJOTHYECKHX CXEM
MIPOU3BOJICTB; CIIOCOOBI PAllMOHATLHOTO UCIIOIBb30BAHUSI ChIPbS U YTUIN3AIUU MPOU3BOACTBEHHBIX OTXO/I0B.

3.2 Ymeer pa3pabarbiBaTh W COBEPIICHCTBOBATH TEXHOJOTHIO IMPOU3BOJCTBA MPOIYKTOB OPraHUYECKOTO M HE(PTEXMMHYECKOTO CHHTE3a;
pa3pabaThiBaTh TEXHOJIOTHUECKHUE CXEMbl XMMHUECKUX MPOU3BOJICTB; aHAIM3UPOBATh CIIOCOOBI PAIMOHAILHOTO UCIOIB30BAHUS ChIPbSI U YTHIIM3ALIUU
MIPOM3BOJICTBEHHBIX OTXOIOB, TPOBOANTH aHAIM3 KOHTPOJISI KAYeCTBA TEXHOJIOTHIESCKOTO MPOIIecca.

3.3 Bnameer TEOpeTHYECKHMMH OCHOBAMH ITPOMBIIIUICHHBIX TEXHOJIOTMYECKUX ITPOIIECCOB OPraHUYECKOro W HEPTEXMMHYECKOTO CHHTE3a;
HaBBIKaMU Pa3pabOTKH U COBEPIICHCTBOBAHMS TEXHOJIOTHH IPOW3BOJICTBA MPOJIYKTOB OPTaHMUYECKOTO W HE(PTEXMMHUECKOTO CHHTE3a; MPUHIUIIAMHU
MOCTPOCHUSI TEXHOJOTHMYECKMX CXEeM XHMHYECKUX TMPOM3BOJACTB; CIOCO0AMH pAIlMOHAJIBHOTO HCIOJB30BAHUS CBHIPhS U YTHIM3AIUH
MIPOM3BOJICTBEHHBIX OTXOOB; CIIOCOOAMH aHajIM3a KOHTPOJISI KadecTBa TEXHOJOTHYECKOTO MPOIECCa; HABBIKAMHU YCTPAHCHHS TEXHOJOTHYECKOTO
Opaka.

Hnourkamoput Imanwl popmuposanus é npoyecce 0c80eHUA OUCYUNTUHDBL
- Haumenoeanue
O00CMUMCEHUA Jexyuu Ilpakmuueckue 3anamus, Jlabopamopuvie | Kypcosoii 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 (Mooyuro)

0151 0UHO-3a04HOoU (4 cemecmp) popmbl 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 ouenusanus

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 TEOpPETHUYECKOe
coJiep>kaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 MpoOenoB; McUepIbIBaIolIe,
[IOCJIEIOBATENIbHO, YETKO M JIOTMYECKHM CTPOMHO H3JaraeT MaTepual;
CBOOOJHO CIpaBISIETCS C 3ajadaMM, BOIPOCAMH W APYIMMH BHIAMH
MIPUMEHEHUS 3HAHW; HCIOJIB3yeT B OTBETE JOMOJHUTENBHBIN MaTepuan
BCE NPENyCMOTPEHHBIC MPOrPaMMOM 3allaHHs BBHIIOJHEHbI, Ka4eCTBO HX
BBIMIOJIHCHHUS OLICHEHO YHCJIOM OamioB, OMM3KUM K MaKCUMAaJIbHOMY;
aHAJIM3UPYET TIOJIyYEHHBIE pe3yJIbTaThl; MPOSBIAET CaMOCTOSTENbHOCTD
TIpH BBIIOJTHEHUH 33 JaHUH

74 - 86

Xopouio
(3auTeHO)

OLEeHKa «XOpOILO» BBICTABISIETCS CTYNEHTY, €CIU TEOPETUUECKOE
coJlep)KaHHEe Kypca OCBOSHO TIIOJTHOCTBIO, HEOOXOAWMBIE IMPAKTUYECKHE
KOMIIETEHIINK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIE
porpaMMoi oOydeHus] y4deOHbIEe 3aJaHUs BBHITIOJIHEHBI, KadeCTBO WX
BBIMIOJIHEHHSI JOCTATOYHO BbICOKOE. CTYIEHT TBEpPAO 3HAET Marepua,
rpaMOTHO M MO CYUIECTBY M3Jlara€T €ro, He JOMYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC.

60 -73

Y noBnerBopu
TEIBHO
(3auTeHo)

OueHka  «yIOBIETBOPUTEIBHO»  BBICTABIIAECTCA  CTYIAEHTY,  €CIH
TEOPETHYECKOE COAEpPIKaHWE Kypca OCBOCHO YaCTHYHO, HO TMPOOENBl He
HOCAT CYIIECTBEHHOI'O XapakTepa, OOJBIIMHCTBO MNPEAYCMOTPEHHBIX
MPOTPaMMOii 3aJ]aHNH BBITIONIHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJCHHBIA BOIPOC CTYJEHT AOMYCKAE€T HETOUHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIMPOBKH, HAOIIONAIOTCS HApYIIEHUS JIOTHYECKON
I10CJIEI0BATEIbHOCTH B U3JI0KEHUU IPOTPAMMHOI0 MaTEpHAIIA.

Ornenka

JIOTHYCCKH

«3aYTCHO»
CTYJEHTY, €CJIH OTBETHI
TeMaM JIMCIUAILIMHBI
H3JIOKEHEI,

HC3HAYUTCIIBHBIC HCA0OYCThI

CTyJICHTA,

OIINOKY U TIPp

TaKHe
CaMOCTOSATCIIBHOT'O

Kak
BBIBOJIA,

BBICTABIISIETCS
Ha BOIPOCHI TI0
IOCJIEIOBATEIIbHEI,
JIOITYCKAIOTCSI

B OTBETE
OTCYTCTBHUE
peueBblie

Hwuxe 60

HeynosnerBop
UTETILHO
(me3aureHo)

OLeHKa «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, €CIM OH HE
3HaeT 3HAUUTENBHOM YacTH NPOrpaMMHOIO MaTepuaina, JOIyCKaeT
CYIIECTBEHHbIC ONIMOKH, HEYBEPEHHO, C OONBIIUMH 3aTPYJHEHUSMU
BBITIONHSET  TMPAaKTHYECKHe paboThl, HEOOXOIWMBIE  MPAKTHYECKHUE
KOMIIETEHIIMM He C(OPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
mporpaMMoii o0ydeHusi y4eOHBIX 3aJaHW{ HE BBINIOJHEHO, KauecTBO HX
BBITIOJTHEHHS OIICHEHO YUCIIOM 0aiyioB, OJIM3KUM K MUHUMAJIBHOMY

Ornenka
CTY/ICHTY,

«HEC

€CJIn

3a4TCHO»
CTYACHT

HC

BBICTABJIACTCA

3HACT

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




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usnan)

(enepaabHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEHKICHHS

BBICIIEI'O O6pa3OBaHI/I$I

«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem mexHor02U4ecKull
Kageopa HXC

Hanpasnenue noaroroBku/cnenuanbHOCTh: 18.04.01 —XumMudeckas TEXHOJIOTHS

(K00 u HaumeHoBaHue)

[Tpoduns/crienuanu3anus: «XUMUYECKask TEXHOJIOTHSI OPraHUIeCKIX BEIICCTBY,

(Haumenosanue)

Cemectp 4 (04HO-3204HAas)

BOHPOCLI AJISI MOATOTOBKH K 3a4€Ty € OLIEHKOH

o nucuumuivge 51.B.07 CoBpeMeHHbIE TEXHOJOTHHA M 000PYIOBAHHUE 110 IIEPEPA0OTKE TIKENBIX

HEe(TSIHBIX OCTATKOB
(HaumeHoB8anue OUCYUNTUHDL)

1. Colpbe yCTaHOBOK NIEPEPAOOTKU OCTATOUHOI'O ChIPhS

2. Karanuzaropsl nporecca KaTaIMTHYECKOT0 KPEKHHTa

3. OcobenHocTy nepepadboTKH THKENBIX HEPTIHBIX OCTATKOB

4. TexHonorus U 000pya0BaHHE TIPOLIECCa BUCOPEKUHTA I'yAPOHA

5. Chipbe, onepaTuBHbBIC ApaMETPBbI, POIYKIUS YCTAHOBOK KATATUTHYECKOTO KPEKHHTA.
6. Texnonorus 1 000pyAOBaHKE MpoIecca ra3uGUKALUN OCTATOYHOTO CHIPhS

7. CpIpbe, OrepaTUBHbIC TApaMETPBbI, POIYKIUS YCTAHOBOK 3aMEIJICHHOT'O KOKCOBaHHUS
8. Texnomorus u 00OpyJOBaHHE IpoLECCa KATATUTUYECKOTO KPEKWHIa OCTaTOYHOTO

CBIPbs

9. AKBaKOHBepCI/IH OCTAaTOYHOI'O ChIPbs

10.
11.

Texnonorus n o0opynoBaHue Nporecca r’uAPOKPEKMHIa OCTATOUHOTO ChIPbS
Chlpbe, ONEpaTUBHBIE MAapaMETPbl MPOAYKLHS YCTAHOBOK THMAPOKPEKUHIA

OCTAaTOYHOTI'O ChIPpbA

12.

TexHomorus u O60py,HOBaHI/Ie YCTAHOBOK 3aMCIJICHHOTO KOKCOBAHUA TAKCIIBIX

He(TSAHBIX OCTATKOB.

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

CBIPb

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

KaranuzaTopsl rHApOTEPMUYECKHUX ITPOLIECCOB.

[IpownsBocTBO OUTYMOB

HeacdanbTuzanus ryipoHa

TepMokaTanuTUYeCKuil KPEKUHT

I'napoBUCOPEKMHT OCTATOUHOTO CHIPhS

Peaktopsl nporiecca KaTaTUTHYECKOTO KPEKUHTA.

AnmnapaTtypHoe opopMIIeHHEe ITpoliecca THAPOKPEKUHTa
ANCOpOLIMOHHO-KOHTAKTHAsl OUYMCTKA TSHKEJIOr0 HEPTSIHOTO ChIPhS
ITpornecchl ruipoolIaropa)kuBaHusi OCTaATOYHOTO ChIPbS
AmnmnaparypHoe odopmMIieHHEe Mpoliecca BUCOPEKUHTa TYIPOHa.
IIporecchl TepMUYECKON KOHBEPCUN HEPTSHOTO TSAKETIOTO CHIPbS
AmnmnapaTypHoe 0(QOpMIIEHHE YCTAaHOBOK 3aMEUIEHHOIO KOKCOBAHHS OCTATOYHOIO

[Ipoueccel kaTaauTHUECKON NIepepaboTKU HEPTIHOTO TSKEIOTO ChIPhS
3aKOHOMEPHOCTH TEPMUYECKUX MPEBPAIICHUI ITPH TEPMOJIN3€ HEPTIHOTO CHIPhS
['MapOKPEKHHT OCTATOYHOTO CHIPHSI

OcobeHHOoCTH TepepaboTKH TAKEIOTro HE(PTIHOTO ChIPbs

JleacdanpTuzanus ryipoHa ¢ KaTATUTHYECKUM KPEKHHTOM
ANCOpOIIMOHHO-KOHTAKTHAs! OYMCTKA TSHKEIOr0 HEPTSIHOTO CHIPhS



31. Teoperndeckue OCHOBBI IPOIIECCa KATATUTUIECKOTO KPEKUHTA

32. IIpou3BoACTBO OUTYMOB

33. [lomyueHne CBETIBIX HEPTENPOAYKTOB U3 OCTATOYHOTO CHIPbS

34. T'uApOKPEKUHT OCTATOYHOTO CHIPhS

35. ChIpbe yCTaHOBOK MEePepadOTKH OCTATOYHOTO CHIPhS

36. KaranuTtuueckuii KpeKWHT BaKYyMHOTO Ta30MJIst

37. BucOpekuHr ryapona

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

40. I'azudukanus OCTaATOYHOTO CHIPhSI

MaxkcumasibHOE KOJHYECTBO OAILUIOB, KOTOPOE CTY/ACHT MOYXET TOJIYy4YHTh 3a 3a4eT C OmeHKou -40,
MUHUMAJIBHOE KOJIM4ecTBO OaytoB— 0 .



MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
beneparbHOT0 TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIHLHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY

Daxynvmem mexHonN02U4ECKUL
Kagheopa HXC

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

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

Cemectp_4 (04HO-3204HA)

KoMmuieKT BOonpocoB /1Jis1 KOJIJIOKBHYMOB
no muciumuivbe 51.B.07 CoBpeMeHHBIE TEXHOJOIMU U 000DpYIOBAHUE MO IEpEepadoTKe
TSDKEJBIX He(DTAHBIX OCTATKOB

4 cemecTp

Komnoksuym Nel
. OcobeHHOCTH TIepepabOTKH TSAKEIBIX HEPTAHBIX OCTATKOB.
. CbIpbe yCTaHOBOK NepepabOTKU OCTATOYHOTO ChIPhS
. TeopeTnueckre OCHOBBI Mpoliecca BUCOPEKMHTa I'yApOHa
. TexHOMOrMYECKNE OCHOBBI Mpoliecca BUCOPEKUHTa TyApOHA

AW -

Komnoksuym Ne2

. TeopeTnueckre OCHOBBI Mpoliecca KATaIUTUUECKOI0 KPEKUHIA OCTATOYHOI'O ChIPhSI.
. TexHONOrnuecKkrne OCHOBBI NPOLIECCa KATATUTUUECKOTO KPEKMHIA OCTATOYHOTO CBIPBSI.
. TeopeTnueckre OCHOBBI Mpoliecca IMIPOKPEKUHIa OCTaTOYHOTO ChIPbs
. TexHONOrNYecKne OCHOBBI NTPOLIECCa THIPOKPEKMHIAa OCTATOYHOT'O ChIPbS
. Teopernueckue OCHOBBI Ipollecca 3aMeJIEHHOIO KOKCOBAHMS TSDKENbIX HE(TSIHBIX
OCTaTKOB.

6. TexHONIOTHYECKHE OCHOBBI MPOIIECCa 3aMEJIEHHOTO KOKCOBAHHMSI TSDKEIIBIX HEPTSIHBIX
OCTaTKOB.

OB~ wN P

Kputepun onenkmn:

CryneHT JomKeH caaTh 2 KOJUIOKBUYMa JIJIsl O4YHO-3a049HOHN (POpPMBI 00ydeHus:

s komokBuymoB Nel,2: makcumanbHO 40 6asu10B - 3a MOJHBIN, pa3BEPHYTHIN OTBET Ha
MIOCTaBJICHHBIE BOIPOCH]; MUHIUMAJIbHO 24 0allJIOB - 32 HETIOJIHBIA OTBET C JIOMYIIEHHEM IPyObIX
OLIMOOK MPH ONpPEeNICHUH CYITHOCTH PACKPBIBAEMBIX MOHATHH, TEOPUH, SIBICHUM.



MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
benepabHOT0 rOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEILHOTO YUPESKICHHS
BBICIIET0 00pa30BaHUs
«Ka3zaHCkuii HalMOHAJIBLHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHUYECKUN YHUBEPCUTET»

Daxynvmem mexHonN02U4ECKUL
Kagheopa HXC

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

HpO(i)I/IJ'IB/ cricnuajim3anys. «XHUMHYECKAsT TEXHOJIOTHS OPraHUuYCCKHNX 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 000PYI0OBAHKE 10 IEPEePA0OTKE TSHKEIIBIX HEDTAHBIX OCTATKOB.

JlabopaTopHble 3aHATHS 1O JWCIUILUIMHE TPOBOJATCS B CICMUATBLHO 000pPYITOBAHHBIX
nmabopaTopusx C TPUMEHEHHEM HEOOXOAWMBIX CPENCTB OOYyYeHHWs: IlabopaToOpHOTO 000pyIOBaHUS,
00pas1oB ISl UCCIICIOBAHUN, METOAMYECKUX MTOCOOHH.

Llenp mpoBeneHus 1abOPaTOPHBIX PadOT - MPAKTHYECKOE OCBOCHUE TCOPETHUYCCKUX IOJIOKECHUH
JIEKIIMOHHOTO MaTepuania, a TaKke BbIpabOTKa CTYACHTAMH ONPEICICHHBIX yMEHUM W HaBBIKOB
CaMOCTOSITEIILHOTO AKCIICPUMEHTHUPOBAHMS.

KomiuiekT 1a6opaTopHbIxX pador
no qucauninnde b1.B.07 CoBpeMeHHbIE TEXHOJIOTHH H 000PVIOBAHNE T10 IIEPepadoTKe
TSKEJIbIX He()TAHBIX 0CTATKOB
Cemectp:4 (04HO-3204YHANA)

JlabGopaTopHas padora Nel «TepMuyeckuii KpeKHHI 0CTATOYHOI'O ChIPbS B
HeNpepbIBHOM PeKUME»

a) Annapamypa, peakmugbi u mamepuanvl
* 1abopaTopHasi yCTaHOBKA TEPMUYECKOTO0 KPEKMHIa HEMPEPBHIBHOTO AEUCTBUS (PUCYHOK

1);
. TEXHHYECKUE BECHI; JICI;
. MOTJIOTUTENBHOE Macio (COIsp);
. UCCIIeTyeMOe ChIpbe (TYIPOH).

0) IIposedenue sxcnepumenma

YcioBHs MPOBECHHS ONBITA B OCHOBHOM 3aBHUCST OT Ka4eCTBa CHIPhS: YEM JIerde ChIPbE,
TEM BBIIIE TEMIEpaTypa Ha BBIXOJIE U3 PEAKTOPA; MPOJA0JDKUTEILHOCTh ONbITA TAKXKE 3aBUCHT OT
CBIPBsI, TaK KaK OMpEAeIsieTCs TITyOMHON ero pa3jioKeHUsl WM BBIXOJIOM Ta3a (B % OT CBIPH).
Pexum nmabopaTopHOil yCTAaHOBKM YCTaHABIMBAIOT JUIS KaXKJIOTO BHJA CBIPbS OJIHOBPEMEHHOM
PETYIHPOBKOW TEMIEpaTyphl B pEaKTOpe, NAaBICHUS Ha BHIXOJE U3 HETO M MPOU3BOIUTEIHLHOCTH
CBIpbEBOT0 Hacoca. [Ipu ycTaHOBHBILEMCS PEKUME YCTAaHOBKHM — ITOCTOSIHHBIX TeMIIEpaType,
JABJICHUA W TPOU3BOAMTEIILHOCTH CHIPHEBOTO HAacoca — CKOPOCTh Ta3zoo0paszoBaHus (T. €.
00BbeM rasza, BBIJCISIOUIETOCS B €IMHUILY BpEMEHH, HarpuMep B 1 MHH) TOXe MOCTOsSIHHA, I10-
ATOMY TITyOMHY KPEKHHTa MOKHO KOHTPOJIMPOBATH IO BBIXOJy T'a3a, Kak MMOKa3aHO paHee.



V- _iieieddd BRRARARRA
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K 2a3006im

1 — ceipbeBoii Hacoc; 2 — TpyOUaThlil MOJOrpeBaTesib; 3 — peakTop;
4 — penyKIIMOHHBIA BEHTUJIb; 5 — XOJIOAWIBHUK; 6 — IPUEMHHUK; 7 — abcopoep.
Pucynok 1 — Cxema npoTouyHo#i 1a00paTOpHOI YCTaHOBKHU
TEPMUYECKOT0 KPEKHUHIa IIO]] 1aBJICHUEM

Bo Bpems moAroToBku ammaparypbl K OMbBITY BKJIIOYAIOT 3JIEKTPOOOOrpeB BHauaie
peakTopa, a 3aTeM mojorpeBatess. [I[pueMHHKOB sl TUCTWILIATA CIENYET MPUTOTOBUTH JBA,
OIMH AJi1 PEeXUMHOro mpoOera, Apyroil — s cOopa AMCTUIUIATA BO BpeMs ITyCKOBOTO
Mepuo/ia; ero MOXKHO HE B3BEIIMBaTh. llepesr HayaoM OmbITa K XOJOAUIBHUKY TMPUCOCIUHSIOT
TOJIbKO TPUEMHHK (HEB3BEIIEHHBIN) U ra3oBble yachl. ChIpbe 3aJMBAIOT B MEPHBIN IMIMHID
€MKOCTBIO 3 JI, OTKY/Ia €ro MOAal0T K HacoCy.

Pe3ynbTathl onbiTa 3anuckIBaiOT 1o (Gopme, IpeaCcTaBIeHHOM B Ta0nuie 4 u Tadbnuue 5:

Tabnuna 1 — @opma 3anucH pe3ynbTaToB IKCIEPUMEHTA

KPeKHHT ..o (HauMeHOBaHUE
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Tabnuia 2 — @opma 3anmcu pe3ysIbTaToB SKCIEPUMEHTA

Temneparypa, °C
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Cpennuie 1anHble mpobera

Korga Temmneparypa B peaktope mocturaer 350 - 400 °C, myckaroT HaCoC M HAYMHAIOT
Mo/aBaTh ChIPbE 4Yepe3 MoJorpeBaresib B peakrtop. OTperyanpoBaB IMOCTOSIHHYK) CKOPOCTh
nonayn ceipbs (0T 400 1o 500 mur/4), MOCTENEHHO JOBOAAT TEMIIEPATYPY M0 3aIlaHHOW U OHO-
BPEMEHHO MOBBINIAIOT JABJICHHE IPU IOMOIIM PEAYKIHMOHHOIO BEHTWIA. Temmeparypy B
peaktope perynaupytot npu nomoiu JIATPoB, a Takke yBenuuuMBas WM YMEHbIIAs MOJA4Yy
CBIpbSl B peakTop. TakuMm o0pa3oM, COBMECTHON pPErylupOBKOW TeMIIEpaTyphl, AaBICHUS U
[OJla4ll  ChIpbS  yCTAHAaBIMBAIOT TpeOyeMylo TIJyOMHY KpPEKMHra [0 COOTHOILIEHUIO
MPOU3BOJUTENBHOCTH U BBIX0/1a Fa3a — YCTAHOBKY «BBIBOJAT Ha pexXUM». [Ipoa0mKUTENbHOCTD
ATOro Nepuoja 3aBUCUT OT IMPAKTHUUYECKUX HABBIKOB U MPU HOPMAJIBHBIX YCIOBMSIX COCTAaBIISB
okosno 2 4. [locne TOro kKak AOCTUTHYTHI 3aJaHHBIE YCJIOBHUS OIBITA M PEXKUM YCTAHOBIIEH,
MEHSIOT NPUEMHHUK JUIl AUCTUIUISITa Ha JpYrod (B3BELICHHBIH) M MPHUCOEAUHSIOT abcopoep.
Ecnu Tpebyercs npoBecTH aHaiIM3 ra3a, TO MEXy Ta30BbIMU YacaMu U abcopOepoM yCcTaHaBIIH-
BaIOT ra30MeTp ISl 0TOOpa rasa.

IIpoaomKUTENBPHOCTD ONBITA IIPU yCTaHOBUBIIEMCS pexume oT 2 1o 4 4. C MOMeHTa
CMEHBI IPUEMHUKA U B TEYEHHE BCETO ONBITA 3allMCHIBAIOT TEMIIEPATYpY, JaBJICHHE U CKOPOCTb
[oJauu ChIpbsl MO MpHUBEACHHON Bhimie Qopme. [lepen mpekpaiieHHEM ONbITa BBIKJIOYAIOT
AJIEKTPOOOOTPEB, BHOBb MEHSIOT MPUEMHMK (HA MEpBBIA, UCIOJIb30BAaHHBIA B MEPHO] IYCKa),
OTKJIFOYAIOT abcopOep M (UKCUPYIOT BpeMsl OKOHYAHUS OIBITa M TOKa3aHUS T'a30BbIX YacOB.
[Tomauy cwIphsi TpeKpaiarT, Korna Temneparypa B peaktope cHusutcs no 300 - 320 °C; Bo
BpEMs CHIKEHHMS TEMIIEPATypbl IIOCTENEHHO OTKPBIBAIOT PENYKLUOHHBIM BEHTHIIb, CHMKas
TaKUM 00pa3oM J1aBJIeHHE B peakTope 10 aTMoc(hepHOro.

8) Obpabomka pe3ynomamos

Kunkue npoAyKTbl KPEKMHIa, MOJIyY€HHBbIE CMEUICHHEM IUCTHILISATAa U3 MPUEMHHKA C
MPOJAYKTOM ToJBepraioT pasronke. Kpekunr-6ensun orouparotr mo 200 °C, 3aTem, OTTOHSIOT
npomMexyTounyto ¢pakuuto 200 - 350 °C, KOTOpYIO Ha IPOMBIIIIEHHOW YCTAaHOBKE HAIPABIISIOT
B Meyb IIyOOKOro KpeKuHra. ATMOC(EpHYI0 pa3roHKy BeayT mpumepHo 1o 250 °C B mapax,
MocJie 3TOro KOOy OXJaXKAAloT M JalbHEHIyI0 pa3roHKY BedyT B Bakyyme. Takum oOpazowm,
MaTepHabHBIN OallaHC Pa3TOHKH JaeT BBIXOJl OCH3MHA, MPOMEXYTOUHOM (paKkIMU U OCTATKA.
[TosryueHHBbIE BBIXOJABI IMEPECUUTHIBAIOT Ha 3arpy3k. OOmui MaTepHalibHbI OajlaHC OmbITa
MpeJICTaBJIeH B Tabuuiie 3.



Tabnuna 3 — O6uwmii MaTepualIbHBINA OamaHc

Brixon
r % (macc.)

Bzsato

(3315) T PPN 100

BCOTO. e 100

Bermsur 10 200 0C . ..o

Dpaknus 200—3500C. ...
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JlaGoparopHasi padora Ne2 «Ilepunoanyeckoe KOKCOBaHME TAKEIOr0 HePTAHOIO
CBIPbS B KYOHKe»

a) Annapamypa, peaxmusbi U Mamepua.ivl
* ja0opaTopHas yCTaHOBKA MEPUOJAMYECKOTO KOKCOBAHMS B KyOMKE MJIM aBTOKJIaBe
(pucyHok 1);

" TEXHUYECKHUE BECHI;

*  JensgHas OaHs,

"  Ta30BbIC YaCHI,

" BOJ3;

"  [IONIOTUTEIBHOE MAcio (COsp);

" HccleayeMoe ChIpbe (TYIPOH, KPEKUHT-OCTATOK).

V772

/

1 — kyOuK; 2 — XOJNOAUIBLHUK (METAJUTHUECKUI); 3 — MPUEMHUK;
4 - abcopOep; 5 — TepMomMeTp.
Pucynok 1 — Cxema nabopaTopHOii YCTaHOBKH MEPHOIUIECKOTO
JIeHCTBHS

0) IIposedenue s3xcnepumenma
B kyOuk 3arpyxkator 400 - 500 r cbipbs (TyapoHa, KPeKHMHI-OCTaTKa) M 3aKphIBAIOT
KPBIIIKOM (MpH 3aBUHYMBAHMM TaeK He CJeAyeT IMOATATMBaTh MX KIOYOM MOApSA, a
00s13aTeNIbHO HAKpeCTIeXKalIre, YToObl He MEePEeKOCUTh KpPBIMIKY KyOuka). K oTBomHON TpyOKe
KyOMKa MPUBUHYMBAIOT XOJOIWIBHUK; Jajee MPUCOETUHSIOT MpEeABAapUTEIbHO B3BELIECHHBIE
NpUeMHHUKH, abcopOep M ra3zoBble uachl. st oTOopa mpoObl ra3a Ha aHajdM3 MapajuIeIbHO



ra3oBeIM 4acaMm (4epe3 TPOWHHUK) MPHUCOSAUHSIOT Trazomerp. [IpuemHuUK U abcopOep cTaBAT B
JesHYI0 OaHIO U 3alKChIBAIOT HayallbHbIE MOKAa3aHUS Fa30BBIX YaCOB.

KyOuk pazorpeBaroT mpu IOMOIIM Ta30BBIX TOpENoK (Tpex — dyerbipex). Cmycrts
HEKOTOpOE BpeMsl Moclie BKIIOYEHHs HarpeBa TemIiepaTypa B mapax HauyMHAeT MOBBIIIATHCS U B
MIPUEMHUKE TOSBIISIIOTCS MEPBbIE MOPIUU TUCTUIUIATA. 3aTeM HAaYMHACTCS MPOLIECC Pa3I0KEeHUS
W KOKCOBAHHS CBHIPbsS, TEMIIEpaTypa CTAHOBUTCSA MPUMEPHO mMocTostHHOW (okoio 400 °C) u
HaOJI0aeTCsl 3HAUMTENIbHOE BhlieNeHre ra3a. Korjga mporecc KOKCOBaHUS MOJIXOIUT K KOHILY,
BbIJICJICHHE JUCTIILIATA IOYTH IMpEeKpallaeTcs, a ra3o00pa3oBaHUE YCHUIIMBAETCs; HaKOHEIl,
BBIJICTICHHE Ta3a Takxke npekpamaercs. [locae atoro eme 30 - 40 MuH HarpeBaroT KyOuK (s
MPOKAJIMBAaHUs KOKCa) U 3aT€M TYyILIAT TOPEJIKH.

8) Obpabomka pe3yr1bmamos

[Io okOHYaHMM OIBITa OMPENEISIIOT Maccy OTOTHAHHOTO IUCTHILIATA, IPUPOCT MACCHI
abcopOepa u Maccy rasza (OmpeaenuB ero mIoTHOCTH). Korga KyOuK oXJIaauTces, ero OTKPBIBAIOT,
MOCJIe Yero TIATENbHO OYMILNAIOT CTEHKH KyOMKa OT KOKCa M B3BEIIMBAIOT BECh OCTABIIUICS
KOKC.

MartepuanbHblii 6alaHC OMBbITA COCTaBIseTCs MO hopMe, MPEACTaBISHHON B Tabiuia 6.

Tabmuma 1 — MarepuanbHbIil OamaHc polecca MepruoHIecKoro KOKCOBaHUS

Bzsaro r | % (macc.)
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JIMCTUIIAT U3 NMPUEMHUKA MEPEeroHsioT ¢ oToopoM OeH3nHOBOM ¢pakuuu 1o 200 °C.
Boixon stoit ¢gpakiuu u ocratka Beimie 200 °C mepecuuThIBaIOT B MPOLIEHTHI HA MCXOIHOE
ceipbe. Ilpupoct Mmaccel abcopOeHTa OTHOCAT K OeH3uHy. Takum o0O0pa3oM, KOHEUHBIH
MaTepualbHBI OajlaHC Tpolecca MEPUOJUYECKOr0 KOKCOBAaHMS COCTaBiIgeTcs MO Qopme,
IpeJCTaBIeHHOM B TabmuLe 7.

Tabnuua 2 — KoHeuHslit MaTepuanbHbIi 6aaHC mporecca NepuoJuuecKoro

KOKCOBaHUs
0
Bzsro r &
(macc.)
CBIPBC. .ttt 100
BCOTO. ..t 100
[Tonyueno

Ber3uH 710 200 OC ..o
Octatok BIEe 200 O0C ... o

BOTO. oot 100




JlabopaTopnasi padora Ne3 «KatanuTnyecknii KPeKHHI TSIZKeJbIX IPOAYKTOB
KPEKMHIa HEKOHANIHMOHHBIX BICOKOMOJIEKYJISIPHBIX COeIUHEHUI»

a) Annapamypa, peakmugbl U Mamepuavl

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

karanuzatop (NaxX-bKO);
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Pucynok 1. Cxema nabopaTopHOi YCTaHOBKH KaTaJIMTUUYECKOTO KPEKUHTa
0) I[Iposedenue sxcnepumenma

IIponecc kaTaJIUTUYECKOrO KpPEKMHra INPOBOJUTCS HAa YCTAHOBKE CO CTAallMOHAPHBIM
CJI0EM KaTaju3aTopa, B KaueCTBE KOTOPOro ObUI MCIIOJIb3YETCs LIEONUTHBIM KaTanuzatop NaX-
BKO (nacwimuas maotHocts — 0,65 r/em®, cpenuuit nuametp yactun — 2-4,5 M, Gopma rpanyi
skcTpynar). Temmeparypa B 30HE peakuuu BapbupoBaiach B mpeaenax ot 400 go 550 °C,
00beMHas CKOPOCTh HOJA4H ChIPbs — OT 1 10 5 4™,

HcxonHoe chipbe nocne nogauu u3 MepHoit emxoctu E-1 B mpoMexyrounyro EMkocTh E-
2, cHaOXE€HHON KpaHOM JUIsl PEryJMpOBaHUS IMOJA4M ChIPbs, MOCTYNAET Ha MpeIBAPUTEIbHBIN
Harpes U ucnapenue B neus-nuponusep [1-3. B neun ncxoanoe coipbe Harpesaercs 10 300 °C, a
JUIs TIOBBILIEHHUS CKOPOCTH TeIulonepenadd TpyOka Mupoiu3epa IpeAcTaBiseT coOoi
negnermatop. M3 meum Harperoe chlpbe mojaercss B peakTtop P-4, B KOTOPOM C MOMOIIBIO
3NIeKTpooOorpeBaTelis Mo Aep )KUBaeTCsl He00XoquMas Temreparypa nporecca. O0beM peakTopa
cocrapmser 100 cm®. Tlapsl IPOAYKTOB MOCIE PEaKTopa MPOXOAST TEMIOOOMEHHHK T-5 u
MOCTYMAlOT B eMKOCTh-cemaparop E-6, rne HakamnmuBaercs xkwuikas ¢aza. M3 emxocTH-
cenaparopa E-6 razoBas (¢aza momajgaeT B ra3oBbl€ 4achl, C MOMOUIbIO KOTOPBIX MPOUCXOIUT
3aMep WX KOJMYECTBa, a 3aTeM cOpackiBaeTcs uepe3 BenTmiarop H-7 B atmocdepy.

8) Obpabomka pe3y1bmamos

XKunkue npoAyKTbl KPEKMHIA, MOJIyYEHHBIE CMEUICHHEM IUCTHILIATA U3 NMPUEMHHKA C
MPOJIYKTOM TOABEPTaroT pasronke. Kpexunr-6ensun orouparot g0 200 °C, 3atem, OTTOHSIOT
npomexxyTrounyto ¢pakuuio 200 - 350 °C, KOTOpyr0 Ha IPOMBIIIJIEHHON YCTaHOBKE HANPABJISIIOT
B Ieub INIyOOKOTo KpekuHra. ATMochepHyo pa3roHKy BeayT mpumepHo 1o 250 °C B mapax,
[I0CJI€ 3TOr0 KOJIOY OXJaXKAAl0T U JNANbHEHIIYI0 Pa3sTOHKY BeIyT B Bakyyme. Takum oOpazom,



MaTepHalbHBI OalaHC PAa3TOHKH JAET BBIXOJ OCH3MHA, MPOMEXKYTOUYHOM (PpaklUMU U OCTATKA.
[TomydyeHHBIC BBIXOMBI MEPECUYUTHIBAIOT Ha 3arpy3k. OOmwmii MaTrepuandbHBIM OanaHC OmbITa
npezcTaBieH B Tabnuie 3.

Tabnuma 1 — OOt MaTepHalIbHBINA OaTaHC

Brixon
Bssato r %
(macc.)

(331) T PPN 100

BCOTO. e 100

Bersua 10 200 OC .. ..o,

Dpakmusa 200 —350°C........ e,
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Kpumepuu oyenxu nabopamopuvix pabom @ cemecmpe

Kpumepuit ouenxu bann
(3a évinoineHue 00HOI 1aOOPaAmoOpPHOI padomvt)

Ha6opaT0pHa51 pa60Ta OTIIMYACTCA  MOCICAOBATCIIbHOCTBIO, IIPABUJIIBHOCTBIO
IMOJTYYCHHBIX PE3YyJIbTaTOB, BbIBOJAOB. HpI/I OTBCTC Ha BOIPOCHI CTYACHT

JIEMOHCTPUPYET XOPOIIYI0 CTEleHb BIAJCHHUSA IPEICTABICHHBIM MAaTEpUATIOM. 20
OtBeTtbl POPMYITUPYIOTCSE apryMEHTUPOBaHHO. OTCYTCTBHE OIMIMOOYHBIX OTBETOB.
JlabopatopHass paboTa OTIMYAETCSd MOCIEOBATENLHOCTBIO, MPABUIBHOCTHIO
MOJTyYEHHBIX PE3yJbTaTOB, BBIBOJOB. lIpum oTBeTe Ha BOMPOCHI CTYICHT JAET 16

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

JlabGoparopHass paboTa BBIOJHEHA C TpPyObIMH OIIMOKaMH, IOJTyYeHHbIE
pe3yNbTaThl 3HAYUTEIFHO OTJIMYAIOTCS OT WCTHHHBIX. Y CTYJEHTa OTCYTCTBYET 12
YETKHH OTBET Ha OCTABJIEHHbIE BONPOCHI.

JlaGopaTopHast paboTa He BBITIOJIHEHA. 0
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