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Hepeqenb Komnememmﬁ u um)ukamopoe oocmudiceHus Komnemenuuﬁ C yKaszanuem smanoe gbopmupoeanuﬂ 6 npoyecce oceoernun

OUCUUNTTUHDL

Kommerenmuu:

ITK-3 Cnocoben BJIaACTh 3HAHUAMHU, IMO3BOJIAIOIIUMMHA AHAJIN3UPOBATL TCHACHIMWU PA3BHUTUA TEXHOJIOTU U HC(I)TCXHMI/IIIGCKI/IX
IIPpOU3BOACTB, COBCPHICHCTBOBATDH IIGfICTBYIOHII/Ie, BHCAPATbL HOBBIC TCXHOJIOTMHM Ha OCHOBC PAIHMOHAJIBHBIX H aJIbTCPHATHBHBIX
HCTOYHHKOB CbhIPb:A

[1K-3.1 3HaeT TeopeTHYecKre OCHOBHI MPOMBIIUICHHBIX TEXHOJIOTMYECKHX IPOLECCOB COBPEMEHHBIX HEPTEXUMHUECKUX MPOU3BOCTB; OCHOBHEIC
HaIlpaBJICHUS Pa3BUTHUS U COBEPIICHCTBOBAHUS TEXHOJIOIMHI MMPOMBIIIEHHBIX IIPOM3BOJICTB; IPUHIIUIIBI IIOCTPOCHUS TEXHOJIOITMYECKUX CXEM IPOU3BOJCTB;
CIOCOOBI PAllMOHATIBHOTO UCIIOJIB30BaHUS ChIPbS U YTUIIM3ALUU IIPOU3BOJCTBEHHBIX OTXO0/I0B

[1K-3.2 Ymeer pa3pabarbiBaTh M COBEPIIEHCTBOBATH TEXHOJOTHIO IMPOU3BOJCTBA IMPOIAYKTOB OPraHUYECKOTO W HE(HTEXUMHUUECKOTO CHHTE3a;
pa3pabarbIBaTh TEXHOJOTMYECKHUE CXEMbl XMMHUECKUX IPOU3BOJICTB; aHAIM3MPOBATh CIOCOOBI PAllMOHAIBHOIO MCIIOJIB30BAHMS CBHIPbS M yTWIM3aLUU
IIPOU3BOJCTBEHHBIX OTXO0J0B, IPOBOAUTH aHAIN3 KOHTPOJIS KA4e€CTBA TEXHOJIOIMYECKOT0 IIpoLecca

[1K-3.3 Brnaneer TeopeTHYeCKMMH OCHOBAMHU IMPOMBIIUICHHBIX TEXHOJIOTMYECKUX IPOLECCOB OPraHMYeCKOro M He(TEXHMHUYECKOI'0 CHHTE3a;
HaBbIKaMU pa3pabOTKU M COBEPIIEHCTBOBAHMSI TEXHOJOTMH IPOU3BOJCTBA IMPOIYKTOB OPraHMYECKOrO0 M HE(PTEXMMHYECKOrO CHHTE3a; MPUHIMIAMU
MOCTPOCHHSI TEXHOJIOTUYECKUX CXEM XMMMYECKHX IPOM3BOJICTB; CIIOCOOAMU PALMOHAIBHOIO HCIIOJIB30BAaHMS ChIphS M YTHJIM3ALUHM MPOHU3BOJCTBEHHBIX
OTXOZIOB; CIIOCO0aMM aHaJIN3a KOHTPOJIsSl KAUeCTBA TEXHOJOTHYECKOro MPOIecca; HaBbIKAMHU YCTPAHEHHsI TEXHOJIOTHYECKOro Opaka



Hnouxamoput Omanwl ghopmuposanusn é npouecce 0c60eHUA OUCYUNTUHDL
oocmudiceHus (vkazamo 6ce memwl uz PIIJ])
KomMnemenuyuu Jexkyuu Ilpakmuueckue Jlabopamopnuvie Kypcoeoit npoexm Haumenoeanue
3anAmuUA, 3anAmuUA (paboma) OUEHOUHO020 cpedcmea
aabopamopubwlil
NPAKMUKYM
[1K-3.1 Pazoen 1,2 He npedycmompenut Paszoen 2 He npedycmompenut Konnoxeuym,
aabopamopuan padoma,
IK3aAMEH
I1K-3.2 - He npedycmompent Pazoen 2 He npedycmompenut Konnoxeuym,
nabopamopnasn paboma,
IK3AMEH
[TK-3.3 Pazoen 1,2 He npedycmompenut Pa3zoen 2 He npedycmompenut Konnoxeuym,
aabopamopuan padoma,
IK3AMEH

Ilepeuenv oyenounvix cpedcme no oucyuniaune (MooyJw)

OrneHuBaroE MEPOTIPUATHUS Kon-Bo - banst
min | max
2 cemecTp
JlaboparopHas paboTa 2 18 30
KomnokBuym 1 18 30
OKk3ameH 1 24 40
HUTOT'O 60 100




IlIkana ouenueanusn

Mudposoe
BBIPpa:KeHHEe

Beipakenue B
Oajax:

CioBecHoe
BbIpasKeHHe

Kputepun oneHKH HHIMKATOPOB T0CTHKeHNsI TPH (hpopMe KOHTpOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

5

87 -100

OTiauyHO
(3a4TeHO)

OleHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, €CIH TCOPETUUYECKOE
collepkaHue Kypca OCBOEHO MOJHOCTHIO, 0e3 ImpoOernoB; MCUYepIBIBAIOIIE,
MTOCJIEIOBATEIPHO, YETKO M JIOTHYECKH CTPOWHO H3JIaracT MaTepHalr;
CBOOOJHO cCIpaBisieTcss C 3aJadyaMi, BOMPOCAMHU M JPYTUMH BUAaMHU
MIPUMEHEHUS 3HAHWIA;, CTIONB3YeT B OTBETE JIOMOTHUTEIHHBIA MaTepHrall BCe
MPeIyCMOTPEHHBIE TPOTPAaMMON 3aaHUSl BBIMOJNHEHBI, KAadeCTBO WX
BBITIOJTHEHUA OLICHCHO YHCIIOM 6aJ'IJ'IOB, 6JII/13KI/IM K MaKCI/IMaHBHOMy;
aHaJII/ISI/IpyCT HOJIy‘ICHHBIG pe3y.HI)TaTBI; HpOHBJ’IﬂCT CaAMOCTOSATCIIBHOCTb HpI/I
BBITTOJTHCHUY 3aTaHHI

74 - 86

Xoporo
(3aureHo)

OneHka «XOpOIIO»  BBICTABIAETCS  CTYINEHTY, €CIH TEOpPETHYECKOE
COJIep)KaHUE Kypca OCBOCHO IOJHOCTHIO, HEOOXOJMMBIE MPAKTHUYECKUE
KOMIIETCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIlyCMOTPEHHBIE
nporpaMMoil  oOyueHHsT yd4eOHble 3aJaHusl BBIIIOJHEHBI, KayecTBO MX
BBITIOJTHEHHS JIOCTaTOYHO BBICOKOE. CTYyIEHT TBEpAO 3HAeT Marepual,
IPaMOTHO M II0 CYLIECTBY H3JIara€T €ro, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC.

60 -73

VY nosnerBopu
TEILHO
(3auTeHO)

OneHka  «yZOBIETBOPUTEIBHO»  BBICTABISIETCA  CTYHAEHTY,  €CIIH
TEOPEeTHYECKOE CO/EpkKAHHE Kypca OCBOEHO YacTHYHO, HO MHPOOEsl He
HOCSIT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO TMPETYCMOTPEHHBIX
IPOrpaMMoOii 3a7jaHuil BBITIOIIHEHO, HO B HUX UMEIOTCS OLIMOKH, IPH OTBETE
Ha TIOCTaBJICHHBIM BOMPOC CTYAEHT JOMYCKaeT HETOYHOCTH, HEAOCTATOUHO
MpaBWIbHBIE (OPMYIMPOBKH, HAOMIOZAOTCS HApyIIEHHA JIOTHYECKOi
MIOCJIEAOBATENILHOCTH B U3JI0KEHUH TPOrPAMMHOI0 MaTepHaa.

Huxe 60

Heynosnersop
WTEIIBHO
(He 3a4TeHo)

OneHka «HEYJOBJIETBOPUTEIBLHO» BBICTABISAETCS CTYJEHTY, €CIM OH HE
3HaeT 3HAYUTENBHOW YacTH MPOTPAMMHOTO MaTepuana, JOIyCKaeT
CYIIECTBEHHbIC OIIMOKW, HEYBEPEHHO, C OOJIBIIMMHU 3aTpyJAHECHHSIMH
BBITIOJIHSET — TpakTHYeckue paboTbl, HEOOXOAWMBIE  IMPAKTUYECKUE
KOMIIETCHIMH He CQOPMUPOBAHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX
nporpamMmMoii 00ydeHusi ydeOHBIX 3aJaHWi HE BBIMIOJHEHO, Ka4eCTBO WX
BBINOJIHEHHS OLIEHEHO YHCJIOM 0aJlIOB, OJIN3KMM K MUHUMAJIbHOMY




Kparkasi xapakTepuCcTHKA OLEHOYHBIX CPecTBA

Ne | Haumenoeanue |Kpamkaa xapaxmepucmuka oyenounozo cpeocmea| Ilpeocmasnenue
n/n OUEHOUYHO20 OUEeHOYHO20
cpeocmea cpeocmea 6 ponoe
1 2 3 4
JlaGopaTopHas DT0 BUJ yueOHOH pabOTHI, IIEbI0 KOTOPOH sBiiseTcs | Tembl 1abopaTopHBIX
pabora u3yueHue (uccie10BaHue, U3MEPEHUE) paboT, KOHTPOJILHBIC
XapaKTEePUCTHK JIa0OpaTOPHOTO 0OBEKTA. BOIPOCHI IO TEME
Lenp 1abopaTOpHBIX 3aHATUNA: OCBOCHUE M3Y4aeMoi [1abopaTopHOi
y4eOHON JUCIUIUIMHBL, TPUOOpETEeHNE HABBIKOB paboThL, BOMPOCHI K
[IPaKTUYECKOr0 IPUMEHEHNS 3HAHUN yueOHOMI KOJIJIOKBUYMY
JUCIHUIUIMHBL (AUCUUILINH) C UCTIOJIb30BaHUEM
TEXHUYECKUX CPEJICTB U (MJIM) 000pyAOBaHUS
[TpakTrueckoe B xoze mpakTuyeckux padboT CTyIEHTHI OBIaaeBatOT |TeMbl mpakTHYecKux
3aHATHE YMEHHSIMH M0JIb30BaThCsl pabOTaTh C HOPMATHUBHBIMH |3aHSITHIA;
JIOKyMEHTaMHU U UHCTPYKTUBHBIMU MaTEpHaAIaAMH, KOHTPOJIbHbIE
CIPAaBOYHHKAMHU, COCTABJIATH TEXHUUYECKYIO BOMPOCHI U 3aJaHUS
JIOKYMEHTAIMIO; BBIIIOJIHATH YEPTEKHU, CXEMBI, 10 TeMe
TaOJUIIBI, pelIaTh Pa3HOTO PoJa 3a7auu, J1eaTh MPAKTHIECKOTO
BBIUHCIICHUS], ONIPENENISITh XapaKTePUCTUKU 3aHATHUS
pa3IMYHBIX BEUIeCTB, 00BEKTOB, siBJIeHMM. [{enb
MPaKTUYECKUX 3aHATUHN 3aKJII0YAETCS B BBIpAOOTKE Y
CTYJICHTOB HaBBIKOB PUMEHEHUS MOJIYYEHHBIX
3HAHUU JUI pellieHus] IPaKTUYECKUX 3a/1a4 B
IIPOLIECCE COBMECTHOM IEATENBHOCTH C
IpenojaBaTesiMu.
KonnokBuym CpencTBO KOHTpOJIsl yCBOEHUS yueOHOoro Marepuaia |Bompocs! no te-
TEMBI, pa3jiea Win pa3ieiaoB TUCIUIUINHBI, Mam/paszenam
OpPraHU30BaHHOE KaK yueOHOE 3aHsTHE B BUJIE JUCLUTITUHBI
co0eceloBaHus MpenoaaBaTess ¢ 00y4JarouUMHICs.
Kpyrastii cTom, OneHouHble CPECTBA, TO3BOJISIOUINE BKIOYUTD [lepeuens

JTUCKYCCHS,
MOJIEMHUKA, AUCIIYT,
ne0aTsl

0o0ydJaronuxcs B mporecc 00CyKIeHHUS CIIOPHOTO
BOMpOCa, MPOOIEMBbI U OLIEHUTh UX YMECHHE
apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS.

JII/ICKYCCI/IOHHBIX TEM
JUTSL IPOBE/ICHUS
KpYTJIOTO CTOJIa,
JTMCKYCCHH,
TIOJIEMUKH, )II/ICHYTa,
nebaToB




MuHHCTEPCTBO HAyKU U BhIciIero odpazoanus Poccuiickoit denepanuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHI HHCTUTYT (priinan) heaepaabHOro
roCyAapCTBEHHOT0 0I0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCckuil HALIMOHAJIBHBIN UCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET
Hanpagsnenue noarorosku: 18.04.01 Xumuueckasi TEXHOJIOTUS
[Tpoduns noarorosku: «IIpoiecchl U TEXHOIOTHH ITyOOKOU nepepaboTku HehTH»

IlepeuyeHb BONPOCOB HA IK3aMeEH
no qucuuruinHe b1.B.J1B.02.02«TexHoI0ruu noay4eHus: CMa304HbIX Macey»

Henu n 3apaun ouncTku. OCHOBHBIE TIOKA3aTENH KauecTBa HEPTEeNpoayKToB. Dusnyeckue
OpolecChl OYMCTKM M pasfeneHuss HedTsHoro cwipbs. CocTaB, (U3MKO-XMMHUYECKHE U
OKCIUTyaTalMOHHBIE CBOMCTBA HEPTIHBIX (PPaKITHIA.

XUMHUECKUE METO/Ibl OUUCTKH. DKOJIOTHYECKHE aCIIEKThl OUUCTKU HE(PTEnpO yKTOB.

[loTounast cxema mnpousBoAcTBa 0a30BbIX Macen TeopeTHuecKHe OCHOBBI IPOLIECCOB
OUYUCTKH He(TAHBIX (Ppakuuil ¢ KUCHOIb30BaHHEM pacTBopuTened. Cuilbl MEXMOJIEKYISPHOTO
B3aUMOJICUCTBUS.

CenekTvBHas  OYMCTKM  MAaciHsHbIX  ¢pakuumid.  AnmapaTypHoe  odopMIIEHHE.
[TpunuunuanbHas cxema. [IpumMeHsemble pacCTBOPUTENN AJIS IOJYyUEHUSI OCTaTOUHBIX Macell

Teopernueckue oOCHOBBI jAeachalbTU3AUKM  JKUAKUM  IPONAHOM. AmmaparypHoe
odopmienne nporecca neachanpruzanuu. [[puHIMIHANTBEHAS TEXHONIOTHYECKas cxeMa. OCHOBHEIE
napaMeTpsl Ipouecca.

CHmKeHue TeMmnepaTypsl 3acThiBaHMs He(TSHBIX (pakiuii. MeTtoas! nenapaduHU3aUN
HePTIHBIX (pakuuil U3 pacTBOpoB. TeopeTHuueckrue OCHOBBI METO/AA AenapapuHU3aLuU HEQTAHBIX
¢dpaxuii u3 pacTBopoB. OUnCTKA HEOTUTaMH. TEeXHOIOITMUECKHUE CXEMBI, araparshl.

Joounctka HedTAHBIX ¢pakuuil. AncopOLMOHHAs OUYUCTKA. TeopeTHyeckhe OCHOBBI.
['unpoouncTka MacIsiHBIX HEPTSIHBIX (PpaKIInid.

Kpurepun onenkmn:

OneHka «OoTaMuHO» WM 36-40 GanoB — OTBETHI Ha BONPOCHI CBHUJETENBCTBYIOT 00
YBEPEHHBIX 3HAHUSX U YMEHUSX CTYy/I€HTA.

Onenka «xopomo» wid 32-35 06auioB — OTBETHl Ha BOIPOCHl CBUJETEIbCTBYIOT O
JIOCTATOYHBIX 3HAHUSAX U YMEHUSX CTYJEHTA.

O1eHKa «yA0BIETBOPUTENHHO» MK 25-31 6assioB — OTBETHI HA BOIPOCHI CBUIETENILCTBYIOT
0 HEJIOCTATOYHBIX 3HAHUAX U OTPAHUYEHHOM YMEHUU CTYICHTA.

OneHka «HeynoBiaeTBopuTesbHO» wWin  0-24  GayloB — OTBETHl HA  BOIMPOCHI
CBUJIETENLCTBYIOT O CJIA0BIX 3HAHUSAX U HEYMEHHUHU CTYJICHTA.



MuHHCTEPCTBO HAyKU U BhIciIero odpazoanus Poccuiickoit denepanuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHI HHCTUTYT (priinan) heaepaabHOro
roCyAapCTBEHHOT0 0I0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHCckuil HallMOHAJIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOIMYECKUN YHUBEPCUTET)
Hanpagnenue noarorosku: 18.04.01 Xumuueckasi T€XHOJIOTUSA
[Tpoduns noarorosku: «IIpoiecchl U TEXHOIOTHH ITyOOKOU nepepaboTku HehTH»

IlepeyeHb BONPOCOB HA KOJLUIOKBHYM
no qucuuruinHe b1.B.J1B.02.02«TexHoI0ruu nojay4eHus: CMa304HbIX Maces»

Ha3nauenue u pa3BuTHe IpoLeccoB MPOU3BOJACTBA MACISHOTO ChIPbS

Lenu n 3anaun ounctku. OCHOBHBIE IIOKA3aTeNM KayecTBa HE(PTENPOLyKTOB.

duznueckue mpouccCChbl OYHMCTKHU U pa3aciCHUs He(bTSIHOFO ChIpbA. ITorounas cxema
pou3BOJIcTBa 0a30BbIX Macen TeopeTHueckrne OCHOBBI MPOLECCOB OYMCTKH HE(PTAHBIX (hpaKiuii ¢
UCII0JIb30BaHUEM pacTBopuTenei. CUIlbl MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS

CenexkTuBHas OuYUCTKa Macel, JeacanbTu3aunus, Aenapa@uHu3zamus U JOOYHCTKA,
TUAPOTE€HU3ALMOHHBIE METObI

Kpurepun oneHku:

MaxkcumanbHo 30 6ajiIoB - 3@ MOJIHBIN, pa3BEPHYTHINA OTBET HA IOCTABJIEHHbBIE BOIIPOCHI.

MunuManbHo 18 6ajioB — 3a HEMOJIHBINA OTBET C JOMYIIEHUEM I'PYObIX OINOOK MU
OIPENIETICHUH CYIIIHOCTH PACKPBIBAEMBIX IIOHATUM, TEOPUH, ABICHUN



MuHHCTEPCTBO HAyKU U BhIciIero odpazoanus Poccuiickoit denepanuu
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prinan) dheaepaabHOro
roCyAapCTBEHHOT0 0I0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCckuil HALIMOHAJIBHBIN UCCIIEI0BATENbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET
TexHonornueckuii paxkynbreT

Coaeprxanue J1a00paTOPHBIX padoT
no qucuuruinHe b1.B.J1B.02.02«TexHo0ruu nojay4eHus CMa304HbIX Maces»

JlaGoparopuas padora Nel «Kapbamunnas nenapagpuHuzanus»

Annaparypa v peakTuBbI

1. Peaxrop.

2 Mermanka.

3 BonsHas Gans.

4. DNEeKTPOIUIUTKA.

5. Tepmomerp.

6. Hedrsanas ¢ppaxuus (360—420°C); nerposneiinslii 3¢up; 3TaHOI;
KapOamuI.

IIpoBenenue npouecca

s xkapGamuaHON genapadyHU3alNN B Ka4eCcTBE ChIpbs 0epyT HedTsaHble Ppakuuu (350—
420°C).

Haecky nenapadunupyemMoro HepTenpoayKTa, MpPEABAPUTEIBHO pacTEPTHIA B
dapdopoBoii crynke kapdamua u pacTBOpuTeNnb (OeH3uMH «l'ajomiay, W300KTaH, METPOJICHHBIN
apup 70-100°C) 3arpykatoT B KOOy, a B JEJIUTEIBHYIO BOPOHKY 3 3aJIMBalOT B3BELICHHOE
KOJTMYECTBO akTUBaropa (anerona wm MOK).

Puc. 1 — Ilpubop s mpoBeneHHs JAenapa@UHU3ALNMKM KPUCTAUTUYECKUM KapOaMuaOM C
MEXaHUYECKUM NTePEMEIINBAHNEM:
1 — xpyrmomonHass Tpexropnas komba; 2, 6 — TepMOMETpB; 3 — JeNWTEeNbHas BOPOHKA,

4 — memanka; 5 — crakan



KommvectBo kapbammua, pacTBOPHUTENS M aKTHBAaTOpa IS Jemapa@UHUPYEMOTO CHIPhS
pa3HOro (PPaKIMOHHOTO COCTaBa, & TAKXKE ONTHMAIIbHBIC HAYaJIbHBIC U KOHEYHBIE TEMIIEPaTyphl
onbITa (KOMILJIEKCOOOpa30BaHusl) IPUBEACHBI B Ta0. 1.

Tabn. 1 — JlaHHBIC 1151 IPOBEICHUS KapOaMUAHOH NenapaduHU3aluu

[Ipenenst 3arpy3ka, % ( Macc.) Ha ChIpbE Temnepatypa onsita, °C
BBIKHITAHUS

(bpaxin, °C Kapbamuna pacTBOpUTEIsS aKTHBaTOpa HavaJbHas KOHEYHAasI
350 - 400 120 - 150 250 - 300 10 50 25
350 - 420 150 300 — 400 15 60 25- 30

B Tedenue Bpemenu (00bIYHO He 0o0Jiee 5 MHH), HEOOXOIUMOTO JIJIsl TOCTHKEHUS TpeOyeMon
TEMIIepaTypbl  KOMILJIEKCOOOpa3oBaHUS, CMECh CBIpbSl  PacTBOpPHUTENS M  KapOammia
TEPMOCTATUPYIOT IPU HENPEPHIBHOM IEpPEMEIINBAHUM, IOCIE 4ero mo kamiaMm (!) BBOZST
akTuBaTrop U3 BopoHkH. Jlanee mpouecc BeayT npu 60°C npu NOCTOSIHHOM IE€PEMELIMBAHUU U
3aBepiIatoT yepes 30 MUH NocTie Havyalla KOMILIEKCO00pa3oBaHus (Ha4aIo0 KOMILIEKCOOOpa30BaHUs
XapaKTepu3yeTcs  TOBBIIICHWEM  TEMIepaTypbl  PEaKIMOHHOH CcMecu B pe3yibTare
sk3oTepmuueckoro spdexra peakuun). [lo 3aBepuieHuu mporecca KOMILIEKCOOOpa30oBaHUs
conepxkuMoe KoiObl 1 oxmaxknaroT g0 25-30°C u  mepeHocaT Ha GUIBTP, OT(QUIBTPOBHIBAIOT B
BaKyyMe€ M KOMIUIEKC JBa)Ibl IIPOMBIBAIOT pacTBopuTeneM (kaxiaplii pa3 mo 100% macc. Ha
ucxonHbld kapbamun). [IpOMBITEIE KOMIUIEKC MEPEHOCSIT B XMMHUYECKHI CTakaH M pasjararor
Bozoi (ripu 80-90°C).

[Ipu pasnokeHWHW KOMIUIEKCa OOpa3yroTcsi JBa CIIOS: BEPXHUH —  PacTBOP
KOMILIEKCOOOpa3yoIuX YyIIIeBOA0POA0B (mapaduHOB) B COOTBETCTBYIOIIEM pPACTBOPUTENE H
HUKHHUIM — BOJHBIN pacTBOp kKapOammua, KOTOpbIe pa3felisaioT B JEIUTEeNbHON BopoHke. PacTBop
napa)uHOB TMPOMBIBAIOT BOJMOW [UIS yHAJICHUS CIEAOB KapOdaMuaa W aKTHBaropa U
OT(QUIBTPOBHIBAIOT HA JBOMHOM OyMaKHOM (pUIIbTpe HJs ynaneHus ciefoB BoAsl. OT pacTBopa
nermapaguHUPOBAHHOTO TPOIYKTa OTTOHSIOT pacTBOpuTENb. CHIPhE W TONTyYEHHBIE MPOIYKTHI
aHAJTU3UPYIOT 1O Gopme, MpUBEAEHHON B TabuLe 2.

O0paboTka pe3yJbTaToB
PesynbTaTsl 3xcnepuMenTa opopmiisitores B BUjie Tadaui 2, 3.

Tabn.2 - MarepuanbHblil 6ananc aenapapuHU3alun

B3sro: Macca, T %, Macc.

Coipbe 100

ITomyueno:

1.lenapadunupoBaHHas ppaxius

2.ITapacun

3.Ilotepu

Hroro: 100

Tabmuna 3 — CBoiicTBa ChIpbs U NOTYyUYEHHBIX MPOIYKTOB

[Tokazartenu CoIpbé Hen. macmo

Temneparypa 3acteiBanus, °C

Bsi3kocTh, MM%/C
ipu 50°C
mpu 100°C

JlaGopaTopHas padora Ne2 «OnpenesieHne HHAEKCAa BA3KOCTH Maces»
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1. Ilean padoTbl

1. 3akpenieHre 3HaHUH 110 KaueCTBY OCHOBHBIX MapOK MOTOPHBIX Macell.

2. 3HaKOMCTBO C HOPMAaTUBHO-TEXHUUYECKOH TIOKyMEHTAlLMEN 110 KaueCTBY MOTOPHBIX
Mmacen (I'OCTamu Ha moka3aTenu KauyecTBa U METObI UX ONPEICIICHHS ).

3. IlpuoOpereHre HaBBIKOB TI0 OLIEHKE Ka4eCTBAa MOTOPHOTO MacIa.

2. 3aganue

1. Onpenennuth HaNMUME MEXAHUYECKUX ITPUMECEN U BOJIBI (KAUECTBEHHO).

2. Onpenenuth KuHeMaTu4eckyro Bs3kocTh pu S0 °C u 100 °C.

3. OnpenenuTsh UHACKC BA3KOCTH.

4. CpenaTh 3aKJI0OUEHHE O IPUTOJHOCTH JAHHOTO 0Opasiia Maciia Jijisi aBTOMOOMIIBHBIX
JBUTATEJICH.

5. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

3. TeopeTnueckasi 4acThb

3.1. Onpenesenne HAJTMYKMS MeXaHUYECKUX NPUMeceiil U BOIbI

[IpucytcTBUE B Maciie MEXaHMYECKUX MTPUMECEH U BOJBI OE3YCIOBHO CHIDKET CMA30YHBIC
CBOMCTBA Macell, yBeJIMUMBACT aOpa3uBHBINA U3HOC JeTaleH.

MexaHnuecKue MPUMECH MOXKHO BBISIBUTH TpeMsi criocobamu. [1epBblit u camblii mpocToi
3aKJII0YAeTCs B IPOCMOTPE Ha CBETY TOHKOI'O CJIOS Macila, HAHECEHHOI'0 Ha CTEKJI0. MyTb, OTEKU
U KPYIHUHKH YKaXYT Ha IPUCYTCTBHE B Maciie MeXxaHU4ecKux npumeceil. [Ipu ux orcyrcreuu
cJ10#1 Maciia OyIeT BBIMVIAJETh COBEPILIEHHO IPO3PAYHBIM.

[Tpu BTOpOM criocobe Macio B30anThBaloT u nmoxorpesatot a0 40—50 °C. 3arem 25—50
MJI Macjla CMELIMBAIOT C JIBYX-, YETBIPEXKPATHBIM KOJIMYECTBOM MPOGMIBTPOBAHHOIO OEH3MHA.
PacTBop QunbTpyroT yepe3 OyMaKHBIN (HIIBTP, TIOCIIE Yero MPOCMaTPUBAIOT QUIIBTD Yepe3
YBEJIMYUTENIBHOE CTEKJIO. TeMHbIE TOUKU U KPYIMHKH Ha (QUIIbTPE YKa3bIBAIOT HAa IPUCYTCTBHUE B
Macje MEXAaHUYECKUX MPUMECEH.

ITpu Tpetbem criocobe macio B konudecTBe S0—100 Mi1 pa30aBIisioT B XUMUYECKOM
CTaKaHe JIByX-, TPEXKpaTHbIM KOJIMYeCTBOM OeH3uHa. CMeCh MepeMENINBaIOT U JatOT OTCTOSITHCS
B TeueHne 5—10 MHH. 3aTeM cMeCH NPUAAIOT BpalaTeabHoe ABrxkeHue. [Ipy Hannuun npumecein
OHM co0epyTcs B LIEHTPE Ha JIHE cTakaHa. [[1s1 oOHapyKeHUs MpUMecel cTakaH IPOCMaTpUBAIOT
Ha CBETY, IPOXOASILEM CHU3Y BBEDX.

Hanuuue Bonb! B Macne onpenenstor no 'OCTy 1547—=84. Cmblicn onpeneneHus
3aKJIF0YAeTCsl B HarpeBe Macia, HOMEIIEHHOro B MpoOupKy, 1o temnepatypsl 130 °C. Ilpu
HaJIMYUU BOJIbI MACJIO HAYHET NEHUTHCS, OyIEeT CIIbIIIEH TPECK, a CJIOM Maciia Ha CTEHKax
IpOOUPKH TOMYTHEET.

3.2. Onpenesienne kuHeMaTH4yeckoi Bsiskoctu npu 50 °C, 100 °C

IIposogutcs no I'OCTy 33—2000. Jannsiii ['OCT pacnpocTpaHsercs Ha BCE JKUIKOCTH,
MOJTy4YE€HHbIE Ha OCHOBE NepepabOTKH HEPTH, TO3TOMY BSI3KOCTh OIPENEISAETCS aHaTOTMYHO
OTIpeIeNIEHUIO BA3KOCTH JM3EJILHOTO TOILIMBA, YTO OBLJIO PACCMOTPEHO B J1abopaTopHoii pabote Ne
2. Ilpu 3TOM HaJ 0 UMETH B BUIY, YTO MPHU ONpPEAETIECHUH BI3KOCTU Macell BEIOUParoT BUCKO3UMET]
C TaKUM JAMaMETPOM KalWIsipa, 4ToOBl BpeMs NepeTeKaHus Maciia Mpy 3a/1aHHON TemIiepaType
6bu10 He MeHee 200 c.

PexoMeHyeMble TuaMeTpbl KalWLIIPOB MIPH ONPEAEIEHUN BA3KOCTH Pa3IMYHbIX Macell
npuBeaeHbl B Ta0. 3.1.

Tabnuua 3.1. JlanHbIe 1151 BEIOOpA BUCKO3UMETPA

! [vameTp xanuanapa 8 MM NPH TEMNEPATYPE HCNBITAHMA

[ Hanmerosanue macen

] 100°C 50°C 0°C

! Macno knacca sa3koctv 8 u 10 mm2/c 08 1,2-15 3,0
Macno knacca easkoctv 16 Mm2/c 1,0-1,2 1,5-2,0 -

. U
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Ecnu Bpems ucreuenus macna u3 Buckozumerpa coctasisget ot 200 1o 300 ¢, mpoBoasT
[ATh U3MepeHuit, eciim oHo coctasisieT 300—600 ¢, To TOCTaTOYHO YEThIPEX U3MEPECHHUI.

Pe3ynbTaThl u13MepeHust BpeMEHHU TeUeHUS Maciia He IOJDKHBI OTJIMYAThCs IPYT OT Apyra
OoJbine, ueM Ha 1,5 %.

3.3. Onpenesenue MHAEKCA BA3KOCTH

OnHMM U3 BaXKHBIX CBOMCTB Mace, XapaKTepU3YIOIINX WX IKCILTyaTalliOHHBIC CBOWCTBA,
SBIISIETCS] CTETIEHb U3MEHEHHUS BSI3KOCTH Macel B 3aBUCMMOCTH OT TEMIIEPaTypbl, KOTOpas 0ObIYHO
OTIPEIEIISICTCS MM OTHOIICHHUEM BSI3KOCTH TIPH JIByX KpalHUX TeMIreparypax vmun/VMAKc, HIH 110
UHJCKCY BSI3KOCTH.

Pacuer nnnekca Bsa3koctu npousBogurcst Ha ocHoBe 'OCTa 25371—97 u cornacHo ero
ornpezeneHuto nHaekc Bsizkoctu (VI) — 310 pacyeTHas BeITUUMHA, KOTOpas XapakTepusyeT
W3MEHEHHUE BS3KOCTU HEPTENPOAYKTOB B 3aBUCHMOCTH OT TEMIIEPATYPBHI.

Ha puc. 3.1 noka3aHo u3MeHeHue BI3KOCTU ABYX MOTOPHBIX Macell B 3aBUCUMOCTH OT
TEMIIEPATYPHI.

OtHomenue Bszkoctu npu 50 °C k Bszkoctu npu 100 °C A aBTOMOOMIBHBIX Mace
paBHO 4 9. UeM MeHBIIIE OTHOIICHHE, TEM IOJIOXKE BIA3KOCTHO-TEMIIEPATYPHAS KPUBAs, TEM
Jy4Iie BI3KOCTHO-TEMIIepaTypHbIe CBOMCTBA Maca.

OreHka 1o MHJCKCY BSI3KOCTH OCHOBAaHA HAa CPABHEHHUH BSI3KOCTHO-TEMIIEPATYPHBIX
CBOICTB MCIIBITYEMOTO U JIBYX ATAIOHHBIX Maced. OJTHO 3TaTOHHOE MACIO0 UMEET MOJIOTYIO
BSI3KOCTHO-TEMIIEPATYPHYIO KPUBYIO, U €70 HHJICKC BI3KOCTH MPUHAT 3a 100 equnwmIr; npyroe —

v, Mm?/c

w1\

300

200 -

N
100 —2 \‘-\
\L

0 20 40 60 80 t°C

Puc. 3.1. BiinssHue TemnepaTypsl Ha BA3KOCTb Macya: | — KpyTasi BA3KOCTHO-
TeMIEepaTypHas XapaKTepUCTHKA; 2 — M0JIorasi BA3KOCTHO-TEMIIEpaTypHasi XapaKTepUCTUKa

o0azjaeT KpyToi BA3KOCTHO-TEMIIEPAaTypHON KPUBOHi, U €ro HHAEKC BA3KOCTH CUMTAIOT
paBHbIM 0.

BsskocTHO-TeMnepaTypHas KprUBasi UCTIBITYEMOT0 Macia OyJIeT pacroiaraTbCsi MeXa1y
KPUBBIMH 3TAJIOHHBIX Maceyl U 10 ee MOJIOKEHHIO CYASIT 00 nHaeKce BA3KocTH. [IpakTiuuecku
uHzaekc Bsa3koctu cornacHo 'OCTy 25371—97 onpenenstor pacueTHbIM nmyTeM. Ecnu
0’KUJAEMbIM MHJIEKC BSI3KOCTH HaxoauTcs B mpeaenax oT 0 1o 100, To ero paccyuThIBaOT Kak
OTHoOIIEHHE Bs3kocTei, onpenensemsix npu 40 °C u 100 °C no popmynam:

L-U
Vi = ——-100; 3.1
I —H (3.1

Vw22t ib; (3.2)
D
rne U — kunemarndeckas Bs3kocTh Macia npu 40 °C; 3nauenus Z, H u D Haxozst o
tabnuue ['OCTa, onupasics Ha BeMMYMHY KHHEMaTH4Yeckol Ba3kocTH Macia rpu 100 °C.
Ecnu unnexc Bs3koctu Oyaer BennunHoi 6osee 100, To ero HaxoAT o ¢popmysam ¢
ucrnonb3oBanueM jJorapudmos u Tadmuiel ['OCTa.
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Bonee mpocToii cioco6 onpeneneHus HHACKCA BA3KOCTH Macia (HO MEHee TOYHBIN )
3aKJIF0YAETCS B UCIIOJIb30BAaHUU HOMOTpamMMBbl (puc. 3.2) Ha OCHOBE 3HAUEHUI KMHEMAaTHYECKOU
BsizkocTu Maciia rpu 100 °C u 50 °C. 151 3TOro no BepTUKaId U TOPU30HTAIN TPOBOAAT JTUHUU
OT TOYEK COOTBETCTBYIOLIMX 3HaueHUAM BsizkocTu Macia npu 100 °C u 50 °C u B mecTe ux
nepeceyeHnit HaxoIAT 3HaYCHHUE WHIEKCa BI3KOCTH.

3HaueHue uHaeKca BI3KoCcTH nopsiika 90—100 u Belle XapakTepU3yIOT XOPOILUE, a HUXKE
50—60 — mIoxue BI3KOCTHO-TEMIIEPAaTypPHBIE CBOMCTBA Macia.

4. JKcnepuMeHTAIbHAS YaCTh

4.1. OnpeneseHue HAJTMYMS MEeXaHUYECKUX NPUMeceil U BOAbI (KA4eCTBEHHO)

O6opynoBanue:

— CTEKJISTHHBIM TUIMHIP AuaMeTpoM 40—355 mw;

— 00pasel UCIBITYEMOI0 Macia;

Veg o
mm2/c
20
/30
ZE28
w7
YL
PA o7 774N
0 V72
o2 7 F S
” T
W77
% /A{A/ Z
P =
40 7/ %2/
/
8 10 12 14 16 vy MM?/C
BaskocTb10

Puc. 3.2. HomorpammMa onpezenenust nHAEKca BI3KOCTH Macia
— JIBa OTPE3Ka YUCTOTO CyXxoro crekna pazmepoM 100x150 mm;
— NpoIILTPOBAHHBIN HEATUIMPOBAHHBIN OCH3UH;

— CTEKJISHHBIA HUWIMHJIP ¢ IPUTEPTON IPOOKOM eMK. 250 mit;
— OyMaKHBIN QUIIBTD;

— syna 2-, 3- KpaTHOTO yBEJIHUCHHS,

— XUMHUYeCKHUM cTtakaH Ha 250—300 mit;

— HCKYCCTBEHHBI HCTOYHUK CBETA;

— DJIEKTPOIUINTKA,

— tepmonmeTtp 110 200 °C;

— TJIUIEPHH;

— XMMHYECKHH CTaKaH U3 TEPMOCTOMKOTO cTeKia BbIcOTOM 100 mMm;
— npobupKa;

— BBITSDKHOM mIKad.

ITopsinok BeIOIHEHUS pabOTHI
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I Bapuant

1. Ha oTpe3ok cTekiia HaHECTH HECKOJIBKO Kalleb UCIBITYEMOI0 Maca.

2. BTopbIM OTpE3KOM CTEKJIa IPOBECTH 10 EPBOMY J10 00pa30BaHUs TOHKOW MaCISTHON
IUIEHKH.

3. Oba oTpe3ska cTekiia IPOCMOTPETh Ha CBET.

4. Pe3ynbpTar HaOJIOACHUS 3aIMCATh B OTYET.

Il Bapuant

1. Ilonorpers Macno no 40—50 °C.

2. OTMepuTh B XUMHUYECKHH cTakaH 25—50 M1 MOAOrpeToro Maciia i CMemaTh ¢ AByX-,
YETBIPEXKPATHBIM KOJIMYECTBOM MPO(UIBTPOBAHHOTO OCH3MHA.

3. IlpodunsTpoBaTh pacTBOp Uepe3 OyMakHBINA (DHIIBTP.

4. OcMOTpeTh (PUIBTP C MTOMOIIBIO JTYIIBL.

5. Pesynbrar HaOm0€HMS 3aNMCaTh B OTYET.

III BapuanT

1. Macno B konuuectBe 50—100 mi1 pa36aBUTh B XUMHUYECKOM CTaKaHE JIBYX-,
TPEXKpPATHBIM KOJIMYECTBOM O€H3MHA.

2. CMmech nepeMeniath U JaTh OTCTOATHCA B TeueHue 5—10 MuH.

3. Ilpupate cMecH BpaliaTeibHOE ABMKEHHE.

4. Jlnsa oOHapy»XeHUs MpUMECceil OCMOTPETh CTaKaH Ha CBETY, IPOXOIAILIEM CHU3Y BBEpX.

5. Pesynbrar 3anucarh B OTYET.

IV BapuanT — omnpeneneHue HaaIu4us BOAbI B Maclie

1. B crakaHe U3 TepMOCTOMKOTO CTEKJIa HArpeTh TIIMILEPUH A0 TeMiepaTypsl 175+5 °C.

2. B 4HCTyI0 U CyXYI0 IPOOUPKY HAJUTh UCIIBITYEMOE MACJIO 10 BBICOTHI 8543 MM.

3. B nmpoOupKy BCTaBUTh TEPMOMETP C TAKUM PACUETOM, YTOOBI MIAPHK TEPMOMETpa OB
Ha PaBHBIX PACCTOSHUSAX OT CTEHOK MPOOHPKH, a TAKKE HA PACCTOSIHUH 25+5 MM OT AHA
IPOOUPKH.

4. ITpobupKy ¢ MaciaoM U TEPMOMETPOM IOMECTUTH B CTAKaH C HaIPEThIM INIULEPUHOM U
HaOJII0aTh 32 MACJIOM JI0 MOMEHTA JIOCTHUKEHUs TeMIiepaTypbl B ipodupke 130 °C.

5. Pe3ynbTar HaOIr0/1€HUS 3aMKcaTh B OTYET.

4.2. Onpenesienne kuHeMaTnueckoi Bsiskoctu npu 50 °C u 100 °C

Ob6opynoBanue:

— npuOOp ISl ONpeeIeHNs KHHEMaTHYeCKON BSI3KOCTH;

— CEKyHJOMEp;

— Habop BUCKO3UMETPOB;

— XMMHYECKHE CTAKAHBI;

— JUCTWIIMPOBaHHAs BOJA, IIIMIIEPUH;

— K0J10a;

— TEPMOMETD;

— BOJIsIHAs OaHs.

[Topsnox BeIMoMHEHUs pabOTHI

[TpoBOUTCS TEMH e METOaMH, KOTOpble paccMOTpeHbI B padote Ne 2. OHaKO B CBSI3H €
TEM, UTO Macja UMEIOT OOJIbIIYIO BSI3KOCTh, UEM TOIUJIMBA, UX CIIEAYET IPEIBaAPUTEIHHO
nojorpesath 10 Temneparypbl 40—50 °C, omyckas koja0y ¢ MaciioM B BOJISIHYIO OaHIo.

4.3. OnpenesneHue MHIEKCA BA3KOCTH

O6opynoBanue:

— HOMOTpaMMa JJis OTIpe/IeNIeHUs] MHAEKCa BI3KOCTH.

[Topsanox BeIMOTHEHUS PabOTHI

1. ITo mosryyeHHOMY 3Ha4YeHHMIO KMHeMaTndeckou Bs3kocTH npu 100 °C Ha HOMOrpamme
(puc. 3.2) npoBecTH BEPTUKAIBHYIO JIMHUIO OT TOPU30HTAIIBHON OCH.

2. Ilo momyyeHHOMY 3HA4E€HHMIO KMHEMaTH4ecKoi BsA3KoCcTH npu 50 °C Ha HoMorpamme
IIPOBECTU TOPU3OHTAIBHYIO JIMHHUIO OT BEPTUKAJIBHOM OCH.

3. Ilo Touke nepeceyeHus JIUHUN HAWTH UHAECKC BA3KOCTH Macia.
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4. Pe3ynbTat 3anucaTh B OTYET.
KoHnTpoJsbHbIe Bonpockl
Otuer o aabopaTopHoii paboTe No OUEHKe KaYecTBa

(yKa3aTh HAMMEHOBAHHE U MApPKY NPoaYKTa)

Liens pabotut ) L
3apanve
OCHOBHLIE NOKA3ATENM KAYECTBA OULHHE3EMOro 06pasua
Nonyuexnuie Ha
Haumexosanmue nokasarenci Mo MOCTy | ocHo8aHWM Npose-
JIEHHHIX AHANK308
Hanuyue mexaHuyeckux npumece
Peaynoraru
OUeHKH Hanwuue o
Kunemaruieckas saaxocTs npu 50 'C
Kunemaruyeckas saaxocts npy 100 °C
WUHpexc Ba3xocT
SaxmoueHue 0 nprroa-
HOCTH 00pa3ua K npu-
MEHEHINO

Kpurtepun onenkn:

MaxkcuManbHO 15 6aiioB (3a oJIHY JTaOOpaTOpHYIO paboTy) - 3a MOTHBIN, pa3BepHYTHII
OTBET Ha MOCTaBJICHHBIC BOTIPOCHI.

Munumaibao 9 6ayioB (32 0/IHY JIA0OPATOPHYIO pabOTy) — 3a HETIOHBIN OTBET C
JIOMYIIEHHEM TPYOBIX OIIMOOK MPH OTPEICIICHUH CYIIIHOCTH PACKPBIBACMbIX MTOHSATHUH, TEOPHIA,
SABJICHUHN
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