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Cocrasurens ©OC:

Crapumii npenopasarests kadenps HXC /3’” % A.Jl. Banues

®OC paccmorpen W omobpen Ha 3acemanuu  kadenpst HXC, mnporokon
ot 24 mapra 2021 . Ne 8

3aB. kadenpoi HXC %X/ il T.B. Munuranues

DKcenepr:

Bnosuna C.B.., nonent kadempsr Hedrexumuueckoro cunresa HXTU OI'BOY
BO «KHUTY» .

®.1.0., JIOTKHOCTH, OPraHH3aLMS, TIOIHCE #




Hepeueub Komnemem(m? u undukamopoe 00CMUIICCHUA Komnemenuuﬁ C yKazanuem smanos qbopmupoeanu}l 6 npouecce oceoenus Oucuun-

JIUHbI

Komnerenmmu:

IT1K-3 CniocoGeH BiaieTh 3HAaHUSMH, ITO3BOJISIOIIUMH aHAJIM3UPOBATh TEHACHITUU PA3BUTHS TEXHOJIOTUH HEPTEXUMHUECKUX MPOU3BOCTB, COBEPIICHCTBO-
BaTh JAEUCTBYIOLIME, BHEAPSITH HOBbIE TEXHOJIOTUH HA OCHOBE PAllMOHAJIbHBIX U aJbTEPHATUBHBIX HICTOUHUKOB ChIPbS

Nuaukatopel KOMIIETEHIUN:

ITK-3.1 3HaeT TeOpeTHUECKUE OCHOBHI MPOMBITINICHHBIX TEXHOJIOTHYECKUX MTPOIIECCOB COBPEMEHHBIX HEPTECXUMUICCKUX ITPOU3BOJICTB; OCHOBHBIC HAIIPAB-
JICHUS Pa3BUTHUA U COBEPIICHCTBOBAHUS TEXHOJIOTUM MPOMBIIIJIEHHBIX TPOU3BOJICTB; MIPUHILIMIIBI TOCTPOEHUS TEXHOJIOTHYECKUX CXEM MPOU3BOJICTB; CIIOCO-
OBl pallMOHAIEHOTO MCIIOJIB30BAHUS CHIPhSI U YTUIU3ALUU TIPOU3BOJCTBEHHBIX OTXOJIOB

[1K-3.2 Ymeer pa3pabaThiBaTh U COBEPIICHCTBOBATH TEXHOJIOTHIO IIPOU3BOICTBA MIPOTYKTOB OPraHUYECKOr0 U HEPTEXUMUYECKOTO CUHTE3a; pa3padaThiBaTh
TEXHOJIOTUYECKHE CXEMbl XHMHUYECKUX IPOU3BOJICTB; aHATM3UPOBATEH CIIOCOOBI PAIlMOHAIILHOTO HCIIOJIB30BAHMSI CHIPhS U YTUIIU3AIMH TPOU3BOICTBEHHBIX
OTXO/I0B, MPOBOJUTH aHAJIN3 KOHTPOJISI Ka4eCTBAa TEXHOJOTHUYECKOI0 Mpolecca

[1K-3.3 Bnazgeet TeopeTHUECKUMU OCHOBaMH IIPOMBIIIIEHHBIX TEXHOJIOTHYECKUX MPOIECCOB OPraHUYECKOTO U He(PTEXUMUUECKOTO CUHTE3a; HAaBBIKAMHU
pa3paboTKH U COBEPIICHCTBOBAHUS TEXHOJIIOTUU ITPOU3BOJICTBA MPOAYKTOB OPTaHUYECKOTO U He(hTEXUMUYECKOTO CUHTE3a; MPUHIIUIIAMH ITOCTPOCHHSI TEeX-
HOJIOTHYECKUX CXEM XUMHUYECKHUX MTPOU3BOCTB; CITOCO0AMHU PAIMOHAIBHOTO UCTIOIB30BAHMS CHIPBS U YTUIIN3AIIUU IPOU3BOJICTBEHHBIX OTXO0/I0B; CITOCO0a-
MU aHallM3a KOHTPOJIS Ka4eCTBa TEXHOJIOTHUECKOT0 MPOIecca; HaBbIKaMU yCTPAaHEHHS TEXHOJIOTHYECKOro Opaka



Hnouxamopul Imanwt hopmuposanus é npoyecce 0C60eHUA OUCUUNTUHDBL
oocmudicenus (vkazamo ece memwl uz PI1/])
KomnemeHnuyuu Jekyuu Ilpakmuueckue Jlabopamopnuie 3ans- Kypcoeoii npoexm Haumenosanue oye-
3anamus, 1adopa- mus (paboma) HOuHOZ0 cpedcmea
MOpHbLIL NPAKMUKYM
[1K-3.1 Pazoen 1,2 He npedycmompenut Paszoen 2 He npedycmompenvr | Konnoxkeuym, nabopa-
mopnasn paboma, IK3a-
MeH
[1K-3.2 - He npedycmompenut Pazoen 2 He npedycmompennt Konnoxeuym, nabopa-
mopnasn paboma, IK3a-
MeH
[TK-3.3 Pazoen 1,2 He npedycmompenut Pa3zoen 2 He npedycmompenvt | Konnokeuym, nabopa-
mopnasn paboma, IK3a-
MeH

Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJo)

OneHuBaONIIE MEPONPUSITHS Kon-Bo . baser
min | max
2 ceMecTp
JlaGopatopHas paboTa 18 30
Komnoksuym 1 18 30
DK3aMeH 24 40
NUTOI'O 60 100




IlIkana ouenueanusn

Mudposoe
BBIPpa:KeHHe

Bripa:kenue B
daJiax:

CioBecHoe
BbIpakeHHe

KpuTepun oneHKH HHIMKATOPOB JOCTHKEHHMS TPU (popMe KOHTPOJIA:

JK3aMeH / 3a4YeT ¢ OLEHKOH

5

87 -100

OtnuuHo (3a-
YTEHO)

OlleHKa «OTJIMYHO» BBICTABISICTCSl CTYJCHTY, €CIIM TECOPETUYECKOE COMEP-
’KaHUe Kypca OCBOSHO IOJHOCTBIO, 6€3 IPOo0esIoB; HCUepIIBIBAOIIE, ITOCTIe-
JIOBAaTEJbHO, YeTKO ¥ JIOTHYECKH CTPOWHO H3JaraeT MaTepHal; cBOOOIHO
CIIpaBJIACTCA C 3agad4aMM, BOIIPOCAMH U JPYruMH BUIaMHU TPHUMCHCHUA
3HAHMH; HCIOIB3YET B OTBETE JOMOIHHUTEIBHBI MaTeprall BCe IMPeIyCMOT-
PEHHBIE TIPOTPaMMOii 3aJaHUs BBITIOJIHEHBI, KAYECTBO MX BBITOJHEHUS OIle-
HEHO YHCJIOM 0aJioB, OM3KUM K MaKCHMAJIbHOMY; aHAIU3UPYET MOJTyYeH-
HBIC PE3YJbTaThbl, MPOABIACT CAMOCTOATCIBHOCTL IIPU  BBIIIOJIHCHUN
3alaHui

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABISIETCS CTYNEHTY, €CIIM TEOPETUYECKOE COAEp-
KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAMMBIC MPAKTUYECKHE KOMIIe-
TEHIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BHIIIOJHEHBI, KAYECTBO UX BBIIOJHEHUS AOCTA-
TOYHO BbIcOKO€. CTYAEHT TBEPAO 3HAET MaTepuall, TPaMOTHO U 110 CYILECT-
By H3JlaraeT €ro, He JIOMyCKas CYIIECTBEHHbIX HETOYHOCTEW B OTBETE Ha
BOIPOC.

60 -73

VY noBieTBO-
pUTENBHO (3a-
YTEHO)

OneHka «yAOBIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUE-
CKO€ coJiep)KaHUe Kypca OCBOCHO YaCTUYHO, HO TPOOEINbl HE HOCAT CyIIe-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWH BBIOJHEHO, HO B HHUX HMMEIOTCS OLIMOKM, IpU OTBETE Ha
IIOCTaBJIEHHBIA BOIIPOC CTYJIEHT JOIYyCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE (OPMYJIUPOBKU, HAOIIOAAIOTCS HAPYIIEHHUS JOTHMYECKOH I10-
CJI€I0BATEIbHOCTH B U3JI0KEHUU IIPOrPAMMHOI0 MaTEpHUaIa.

Hwuxe 60

Heynosnetso-
PUTEIHHO
(1e 3auTeHO)

OrneHka «HEYAOBJICTBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAET 3HAYUTEIILHOM YacTH MPOrPaMMHOI0 MaTepHualia, JOMyCKaeT CYIIecT-
BEHHbIC ONIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYIHCHHUSIMH BBITIOJHACT
MPaKTUYECKue pabOThl, HEOOXOAMMEIC NPAKTHYECKHE KOMIICTCHIIUH He
c(hOpMHUPOBAHBI, OOJBIIUHCTBO MPEIyCMOTPEHHBIX MPOTPAMMON 00yUYeHHS
yueOHBIX 33JaHHI HE BBIIIOJHEHO, KAYECTBO UX BBIMOJIHEHHUS OILICHEHO YHC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY




Kparkasi xapakTepuCTHKA OLEHOYHBbIX CpecTBa

Ne | Haumenosanue |Kpamxasa xapaxmepucmuka ouyenounozo cpeocmea| Ilpedocmasnenue
n/n | oueHouno20 cpeo- OUYEHOUHO020 cpeocm-
cmea 6a 6 ¢honoe
1 2 3 4

JlabopaTopHas pa-
borta

Ot10 BUA yueOHOU pabOThI, IEBI0 KOTOPO SIBIISIETCS
u3ydeHue (MccieoBanre, N3MEpeHne) XapakTepu-
CTHK JJaOOpaTOPHOTO 0OBEKTA.

L{ens mabopaTOpHBIX 3aHATHH: OCBOCHHE MU3y4aeMOM
yueOHOM TUCIUILINHBL, MPUOOPETEHNE HABBIKOB
MPAKTUYECKOr0 MPUMEHEHHUs 3HaHU| y4eOHOH nuc-
[UTUTHHBI (TUCIUILINH) C UCIIOJIb30BAHUEM TEXHUYE-
CKHX CPEACTB M (W) 000pyA0BaHUS

Tembl 1abopaTOPHBIX
paboT, KOHTPOJIbHBIC
BOIIPOCHI 10 TEME Ja-
OopaTopHOi paboTHI,
BOIIPOCHI K KOJIJIOK-
BUYMY

HpaKTI/I‘{eCKOG 3a-
HATHUC

B xone npaktuueckux paboT CTYAEHTHI OBJIaI€BAIOT
YMEHUSMH TOJIb30BaThCs padOTaTh C HOPMATUBHBIMU
JIOKYMEHTaMU U UHCTPYKTUBHBIMU MaTE€pHaIaMH,
CIIPAaBOYHHMKAMM, COCTABJISATh TEXHUYECKYIO IOKY-
MEHTAIINIO; BBIMOIHITh YEPTEKH, CXEMbl, TAOIHIIbI,
pemarh pasHOro poja 3ajayu, Aei1aTh BHIYUCICHHUS,
ONpENENATh XapaKTEPUCTUKU Pa3INYHbIX BEIIECTB,
00BbEKTOB, siBJIeHUH. Llenb npakTuueckux 3aHsATUN
3aKJIF0YAeTCs B BBIPAOOTKE Y CTY/IEHTOB HABBIKOB
MIPUMEHEHUS MOJYYEHHBIX 3HAHHUH JJIS pEIICHUS
MIPAKTUYECKUX 33724 B IIPOLECCE COBMECTHOU JIesI-
TEJIbHOCTH C IPENOIaBaTEIIIMHU.

Tembl IpakTUUECKUX
3aHATUI; KOHTPOJIb-
HbIE€ BOIIPOCHI U 33]a-
HUS 110 TEME MPAKTH-
YECKOI'0 3aHATHUS

Komnoxsuym

CpencTBo KOHTPOJISI YCBOCHUS y4eOHOTO MaTepuana
TEMBI, pasacia Wi pa3acjioB JUCHUIIIIMHBI, OpraHu-
30BaHHOE KaK y4eOHoe 3aHsTHE B BUIE cobeceaoBa-
HUS TIPETIOAABATEINS C 00YJIAIOIIMHICS.

Bompocs! 1o Te-
MaM/pazziesiam Juc-
LUIUTHHBI

Kpyrnslii cromn,
JUCKYCCHSL, TTOJIe-
MUKa, TUCIIYT, Je-
Oatbl

OrneHOYHBIE CPECTBA, MTO3BOJISIIOIINE BKIIOUUTh
oOyJaromuxcs B mpoiecc o0CyKIeHUSI CIIOPHOTO
BOIPOCA, MPOOJIEMBI U OLIEHUTh UX YMEHHUE apryMeH-
TUPOBATh COOCTBEHHYIO TOUKY 3PEHUS.

[Tepeuens auckyccu-
OHHBIX TEM IJIA HpO-
BEJICHHSI KPYTIIOTO
CTOJIa, TUCKYCCHH,
MOJIEMUKH, AUCITYTA,
nedaToB




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢peaepaabHOro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis noaroroBku: «IIporecchl U TEXHOMOTHH TITyOOKOH TIepepaboTKu He(TH»

IlepeueHb BONPOCOB HA IK3aMeH
no qucuuiuinae b1.B.JIB.02.02«TexHonoruu rnojyuyeHus: CMa304HbIX MaTEPUAIIOB»

enn n 3amaun ounctku. OCHOBHBIE TTOKAa3aTeNH KayecTBa HerenpoaykToB. Ousndeckue
IIPOLIECCHI OYUCTKU U pa3fienieHus HeQTsHOoro chipbsi. CocTaB, (PU3NKO-XUMUUECKHE U HKCILTyaTa-
[MOHHBIE CBOWCTBA HEPTIHBIX (PPAKITHIA.

XUMUYECKHE METO/IbI OYUCTKU. DKOJIOTHUECKUE aCTIEKThl OUUCTKU HE)TEIPOTYKTOB.

[ToTounas cxema mpou3BoACTBa 0a30BBIX Maced TeopeTuyecKkrne OCHOBBI MPOIIECCOB OYH-
CTKU HEPTSIHBIX (paAKIUN ¢ WCIOIB30BaHUEM pacTBopuTeneii. CHIIBI MEKMOJICKYISIPHOTO B3aH-
MOJIENCTBUSL.

CenexTuBHAsI OYUCTKU MACISHBIX (ppaknmii. AnmaparypHoe odopmienue. [TpuHIpmmanb-
Has cxema. [Ipumensiemble pacTBOPUTENH JIJISl TOJIyYEHHSI OCTaTOYHBIX Mace

Teopernueckue OCHOBBI jieac(hanbTU3ANUHU KUIKAM IIPONAaHOM. ArmmapaTrypHoe odopmiie-
Hue nporecca aeachanpTuzanuu. [IpuHnunuaneHas TexHonorunyeckas cxema. OCHOBHBIE Mapa-
METpPHI IIpoIIECCa.

CHmkeHHe TeMIieparypbl 3acThIBaHHUsS HEe(PTSHbIX (Qpakiuil. MeToasl nenapaduHu3au
HEe(TAHBIX (QPAKIMI U3 pacTBOpPOB. TeopeTrueckne OCHOBHI MeTona AemnapaduHu3anud HeQTs-
HBIX (pakiuii u3 pacTBopoB. OUnCTKA IIEOTUTaMH. TEXHOIOTMUECKHUE CXEMBI, alllaparkl.

Jloourctka HEPTSHBIX Ppakiuii. AICOPOIMOHHAs OYUCTKA. TeopeTuieckre OCHOBBL. [ -
POOYHCTKA MACISTHBIX HEPTIHBIX (PpaKIIHiA.

Kpurepun onenkmn:

OneHka «oTIHYHO» UM 36-40 GayioB — OTBETHI Ha BOIIPOCHI CBUAETENBCTBYIOT 00 yBe-
PEHHBIX 3HAHUIX U YMEHHUSAX CTYJCHTA.

Onenka «xopomo» win 32-35 0aioB — OTBETHl HA BOMPOCH! CBUIETEIBCTBYIOT O JOCTa-
TOYHBIX 3HAHUAX U YMEHHSX CTY/EHTA.

OneHka «yI0oBJIETBOPUTENbHO» UK 25-31 GanioB — OTBETHI Ha BOIIPOCHI CBUIETENHCTBY-
IOT O HEJIOCTaTOYHBIX 3HAHUSX U OTPAaHUYEHHOM YMEHUU CTY/IEHTA.

OreHka «HEYTOBIETBOPUTENBbHO» Wi (0-24 Ga/ioB — OTBETHI HAa BOMPOCHI CBUJETEIHCT-
BYIOT O CJ1a0bIX 3HAHUSAX U HEYMEHHUHM CTYJCHTA.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis noaroroBku: «IIporecchl U TEXHOIOTHH TITyOOKOH TepepaboTKu HeTH»

IlepeyeHb BONPOCOB HA KOJVIOKBHYM
no qucuuiuinae b1.B.JIB.02.02«TexHonoruu rnojyuyeHus: CMa304HbIX MaTEPUAIIOB»

Ha3nauenue u pa3BuTHe IpoLeccoB MIPOU3BOJACTBA MACISTHOTO ChIPbS

Ienu n 3anaun ounctku. OCHOBHBIE NIOKA3aTENN KayecTBa HE(PTEPOLYKTOB.

@du3nuecKue MpoLecCchl OUUCTKU U pasliesieHust HeTsHoro chipbs. [loTouHas cxema mpo-
u3Bo/icTBa 0a30BbIX Macen TeopeTnuyeckue OCHOBBI MPOLIECCOB OUMCTKU HE(PTAHBIX (hpakiuii ¢
UCII0JIb30BaHUEM pacTBopuTeneid. CUIlbl MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS

CenekTuBHas OYMCTKA Macell, neachanbTu3anys, nenapadpuHu3anus 1 JOOUYUCTKA, THIPO-
TE€HU3aLUOHHBIE METO/IbI

Kpurepun oneHku:

MaxkcuManbHo 30 6ajiIoB - 3@ MOJIHBIN, pa3BEPHYTHINA OTBET HA MOCTABJIEHHBIE BOIIPOCHI.

MunuManbHO 18 6aioB — 3a HEMOJIHBIN OTBET € AONYIIEHUEM IPyObIX OLIMOOK IpH OI-
PEIENEeHNH CYIHOCTH PACKPBIBAEMBIX IOHITHI, TEOPHI, IBICHUI



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
TexHomornueckuii pakynbTET

Coaeprxanue 1a00paTOPHBIX padoT
no qucuumuinHe b1.B.J1B.02.02«TexHonoruu noiay4yeHus CMa304HbIX MAaTEPHUAIOB»

JlaGoparopuas padora Nel «KapOoamuanas nenapagpuHuzaunmsy

Anmnaparypa v peakTHuBbI

1. Peaxrop.

2 Mermanka.

3 Bonsinas Gans.

4. DNEKTPOIUIUTKA.

5. Tepmomerp.

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

IIpoBenenue npouecca

Jns xkapGamuaHo# genapadyHU3alUN B Ka4eCTBE ChIpbs OepyT HedTsaHble Pppakiuu (350—
420°C).

Hagecky nenapagunupyemoro HeTenpoaykTa, npeaBapuTeabHo pacTépThiil B hapdopo-
BOM cTymke KapOamMua M pacTBopuTenb (OeH3MH «l anomay, H300KTaH, MeTponerHsiid 3¢up 70-
100°C) 3arpyxatoT B K0j10y, a B JEIUTEIbHYI0 BOPOHKY 3 3aJMBaIOT B3BEIIEHHOE KOJIUYECTBO aK-
tuBaropa (auerona uiau MOK).

Puc. 1 — [Ipubop ans npoBeneHus nenapaGUHU3ANUN KPUCTAUIMIECKUM KapOaMUIOM C MEXaHH-
YECKUM MEepEMEUINBAHUEM
1 - xpyriogoHHas Tpexropias komba, 2, 6 — TepMOMETpBl; 3 — JICNIUTENIbHAs BOPOHKA;
4 — Memanka; 5 — cTakaH



KonnyecTtBo xapbamuia, pacTBOPHUTENS M aKTHBAaTOpa AJs JenapagUHUPYEMOTO CBHIPbs
pa3HOro (pakIMOHHOTO COCTaBa, a TAKXKE ONTHUMAJIbHBIC HAYaJbHBIC U KOHEYHBIC TEMIICpaTyphl
ombITa (KOMIUIEKCOOOPa30BaHMs ) MPUBECHBI B Ta0M. 1.

Tabn. 1 — JlaHHBIC 1711 IPOBEICHUS KapOaMUAHON NenapaduHU3aluu

[Ipenensr 3arpy3ka, % ( Macc.) Ha ChIpbE Temneparypa onbita, °C
BBIKHITAHHSI

(pax, °C Kapbamuna pacTBOpHUTEIS aKTHUBaTOpa HavaJbHas KOHEYHAas
350 - 400 120 - 150 250 - 300 10 50 25
350 - 420 150 300 — 400 15 60 25- 30

B Teuenue Bpemenu (00BIMHO HE OoJiee 5 MHH), HEOOXOIUMOTO ISl TOCTUXKEHHS TpeOye-
MO TemmepaTypbl KOMIUIEKCOOOpa30BaHUs, CMECh ChIPbsl PACTBOPHUTENS U KapbaMua TepMocTa-
TUPYIOT IPU HEMPEPHIBHOM MEPEMEIIUBAHNUH, TTOCIE YEeT0 MO KarisiM (!) BBOJSAT aKTUBATOP U3 BO-
ponku. [anee mporecc BeayT npu 60°C npu NOCTOSHHOM MEPEMENIMBAHUN U 3aBEPIIAIOT Yepes
30 MMH nociie Hayana KOMIUIEKCOOOpa3oBaHus (HayaJlo KOMILIEKCOOOPa30BaHMsI XapaKTepU3yeT-
Csl TIOBBIIICHUEM TeMIIepaTyphl PEaKIMOHHON CMECH B pe3yibTare 3K30TepMuyeckoro spdexra
peakiun). [1o 3aBepuiennn mpoiecca KOMIIEKCOOOpa30BaHUs COAEPKUMOE KOJIObI 1 OXJ1aKaaroT
1o 25-30°C u mepeHocIT Ha GUIBTP, OTPUIBTPOBHIBAIOT B BAKyyME M KOMILIEKC IBaXIbI MPO-
MBIBAIOT pacTBopuTeneM (Kaxablid pa3 mo 100% macc. Ha ucxonHblii kap6amum). [IpombIThIit
KOMILJIEKC TMEPEHOCAT B XMMHUYECKU CTakaH U pasnarator Bojoi (mpu 80-90°C).

[Tpu pa3znokeHun KoMIieKca 00pa3yroTcs Ba CI0s: BEPXHUN — pacTBOP KOMILIEKCOOOpa-
3YIOIIUX YTIEBOJOPOJOB (TTapa)iHOB) B COOTBETCTBYIOIIEM PACTBOPUTENC U HIKHUN — BOTHBIN
pacTBop kapbamuaa, KOTOpbIE pa3[eNsioT B JSIUTENbHON BOpoHKe. PacTBop mapadmHOB MpOMBI-
BAIOT BOJIOW JUIsl yIAJICHUS CIEAOB KapOaMuaa W aKTUBATOpa W OT(OUIBTPOBHIBAIOT HA ABOWHOM
OyMaxxHoM QHIIbTpe AJIs yAaneHus cienoB BoAbl. OT pacTBopa AenapadUHUPOBAHHOTO MPOIYKTa
OTTOHSIFOT pacTBOpUTENb. CHIPhE M MOTYYCHHBIE TPOAYKTHI aHATU3UPYIOT 1O GopMe, TPUBEIEH-
HOH B Taduie 2.

O0paboTka pe3yJbTaToB
PesynbTarsl axcnepuMenTa oopmiisitores B BUjie Tadaui 2, 3.

Tabn.2 - MarepuanbHblil 6anaHc nenapapuHU3anun

Basro: Macca, T %, Macc.

Cripre 100

ITonyueno:

1.JlenapadunupoBanHas ppakius

2.ITapadpun

3.Ilotepu

Hroro: 100

Tabmuua 3 — CBOMCTBA CHIPbS U MOTYYEHHBIX MPOTYKTOB

IToka3arenu

CoIpbé

Jemn. macio

Temmnepatypa 3acTtsiBanus, °C

BsskocTs, MMZ/c

npu 50°C
npu 100°C

JlabopaTopnasi pabora Ne2 «OnpenejieHue HHIAEKCA BI3KOCTH Mace»

10



1. Ilean padoTsl

1. 3akpenseHre 3HaHUI MO0 KaYE€CTBY OCHOBHBIX MAPOK MOTOPHBIX Macedl.

2. 3HaKOMCTBO C HOPMaTHUBHO-TEXHUYECKOM TOKyMEHTalMEH 110 KaYeECTBY MOTOPHBIX Ma-
cen (TOCTamu Ha moka3aTeny KauyecTBa U METOJIbl UX ONPEACIICHHUS ).

3. IlpuoOpeTreHre HaBBIKOB IO OLIEHKE Ka4eCTBAa MOTOPHOTO Maca.

2. 3aganue

1. OnpenenuTh HaIMYKUE MEXAHUYECKUX NTPUMECEN U BOABI (KAUECTBEHHO).

2. Onpenenuth KuHeMaTudeckyro Ba3kocTh mpu 50 °C u 100 °C.

3. OnpenenuTsb UHACKC BA3KOCTH.

4. CpenaTh 3aK/II0U€HHE O IPUTOJHOCTH JaHHOTO 00pa3la Macia AJsl aBTOMOOMIIBHBIX
JIBUTATEIIECH.

5. OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

3. TeopeTnueckas 4acTb

3.1. OnpenesieHne HAJTMYKMS MEXaHUYECKUX MPUMeceil U BOIbI

[TpucyrcTBUE B Maciie MEXaHMUECKUX MTPUMECEH U BOJbI O€3yCIOBHO CHM)KET CMa304HbIC
CBOMCTBA MaceJl, yBeJIMUMBACT aOpa3uBHBINA U3HOC JIeTalIeH.

MexaHuueckre IpruMecH MOYKHO BBISIBUTH TpeMs criocobamiu. [lepBrlii u camblii pocToi
3aKJII0YAeTCs B IPOCMOTPE Ha CBETY TOHKOI'O CJIOSl Maclla, HAHECEHHOr0 Ha CTEKJI0. MyTbh, IOTEKU
U KPYIUHKH YKaXYT Ha PUCYTCTBUE B Macile MeXxaHuueckux npumeceil. [Ipu ux orcyrcrsuu
CJI0i Maciia Oy/IeT BBIMVIAAETh COBEPILIEHHO PO3PAYHbIM.

[Tpu BTOpOM criocobe Maciio B30anTsIBalOT 1 moxorpesatot a0 40—50 °C. 3arem 25—50
MJI Macjla CMELIMBAIOT C JIBYX-, YETBIPEXKPATHBIM KOJUYECTBOM NPOPUIBTPOBAHHOTO OEH3UHA.
PacTBop QunbTpyroT yepe3 OymMaKHBIN (HIBTP, TOCIIE Yero MPOoCMaTPUBAIOT QHIIBTp Yepe3 yBe-
JUYUTENbHOE CTEKII0. TeMHbIe TOUKU U KPYITUHKY Ha (DUIIBTPE YKa3bIBalOT Ha NIPUCYTCTBUE B
Macje MEXAaHUYECKUX PUMECEH.

ITpu Tperbem criocode macio B konndectBe S0—100 mi1 pa30aBisioT B XUMUYECKOM CTa-
KaHe JBYX-, TPEXKPAaTHBIM KOJIMYECTBOM OeH3KHa. CMeCh epeMeIInBatoT U JAIOT OTCTOSITHCS B
tedeHue 5—10 MuH. 3aTeM cMecu NpUAaloT BpalareabHoe ABrxkeHue. [Ipu Hanuuun npumeceit
OHM co0epyTcs B LIEHTPE Ha JIHE cTakaHa. [[1s1 oOHapykeHus npuMecei cTakaH MpocMaTpUBAIOT
Ha CBETY, IPOXOASILEM CHU3Y BBEPX.

Hanuuue Boasl B macie onpenensitor mo 'OCTy 1547—84. Cmbicn onpeneneHus 3aKiko-
YaeTcsl B HarpeBe Macia, OMEIIEHHOro B IpoOupky, 1o Temneparypsl 130 °C. Ilpu Hanmuuu Bo-
JIbl MAcJIO HA4YHET EHUTHCSI, OyJIET CIIBIIIEH TPECK, a CJIOM Maciia Ha CTEHKaxX MpOoOUpKU TOMYTHe-
er.

3.2. Onpenesienne kuHeMaTn4yeckoi Bsiskoctu npu 50 °C, 100 °C

IIposogutcs no I'OCTy 33—2000. Jannsiii ['OCT pacnpocTpaHsercs Ha BCE JKUIKOCTH,
MOJIy4YE€HHBIE HAa OCHOBE NepepabOTKU HEPTH, TO3ITOMY BSI3KOCTh OIPENEISETCs aHAJIOTUYHO OII-
peJleNIEHUIO BA3KOCTH JJU3EJIbHOTO TOIUIMBA, YTO OBLIO pacCCMOTPEHO B J1abopaTtopHoii padore Ne 2.
[Tpu 3TOM HagO UMETH B BUAY, UTO NPU OINPEAEICHUH BI3KOCTH Maces BBIOUPAIOT BUCKO3UMETP C
TaKUM JIMaMEeTPOM Kaluuisipa, YTOObI BpeMsl IepeTeKaHus Macia MpH 3aJaHHOU TeMIepaType
6b110 He MeHee 200 c.

PexkoMeHyeMble [uaMeTpbl KanWLISIPOB [IPH ONPEAEIIEHNN BA3KOCTH Pa3IMUHBIX Macell
npuBeaeHbl B Ta0. 3.1.

Tabnuua 3.1. JlanHbIe 1151 BBIOOpA BUCKO3UMETPA

[ OvameTp xanuanspa 8 MM NPY TeMNEpaType WCNbLITaHWiA

[ HaumeHosaxue macen

| 100°C 50°C 0°C

| Macno knacca BRakocTH 8 10 Mm2/c 08 1,2-15 3,0
Macno knacca easkocn 16 Mm2/c 1,0-1,2 1,5-2,0 -

L A O
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Ecnn Bpems ucteuenus macia u3 Buckosumerpa cocrasiser ot 200 o 300 ¢, mpoBoasT
IATh U3MEPEHUH, eciu oHO cocTaBisieT 300—600 ¢, TO JOCTATOYHO YETHIPEX U3MEPEHUN.

Pe3ynbprarel n13MepeHus BpeMEHU TeUEHUsI Macja He JOHKHBI OTJIMYAThCS IPYT OT apyra
Ooubie, uem Ha 1,5 %.

3.3. OnpenesieHne NHIEKCA BA3KOCTH

OpHMM U3 BaKHBIX CBOIMCTB Mace, XapaKTepU3YIOIUX WX IKCILTyaTalliOHHbIE CBOMCTRA,
SIBIISIETCS] CTETICHb U3MEHEHUS BSI3KOCTH MAacel B 3aBUCUMOCTH OT TEMIIEPATYPhI, KOTOpasi OOBIYHO
OIPEICIISICTCS WJIM OTHOIICHHEM BSI3KOCTH IPH JIBYX KpalHUX TeMIepaTypax vVyun/Vmakc, WK 0
WHJIEKCY BA3KOCTH.

Pacuet unnekca Ba3koctu mpousBoautcs Ha ocHoBe ['OCTa 25371—97 u coryiacHo ero
onpeieNeHuto0 uHeKC BA3KOCTH (VI) — 3To pacueTHast BenTuunHa, KOTOpask XapaKTepU3yeT u3Me-
HEHUE BSA3KOCTU HEPTEMPOAYKTOB B 3aBUCUMOCTH OT TEMIIEPATYPHI.

Ha puc. 3.1 noka3aHo u3MeHeHHUE BA3KOCTHU JABYX MOTOPHBIX MAacell B 3aBUCUMOCTH OT
TEMIEPATYpPHI.

Otnomenue Bsi3koctu npu 50 °C k Bsazkoctu npu 100 °C 11 aBTOMOOMIIBHBIX Macen pas-
HO 4 9. UeMm MeHbIlIE OTHONIICHUE, TEM IOJIOXKE BI3KOCTHO-TEMIIEpaTypHasi KpUBasi, TeM JTy4-
11e BSI3KOCTHO-TEMIIEpaTypHBIE CBOMCTBA MacJa.

OneHka o MHIEKCY BSI3KOCTH OCHOBaHA Ha CPABHEHUHU BSI3KOCTHO-TEMIIEPATYPHBIX
CBOMCTB HCIIBITYEMOTO U JIBYX 3TAJIOHHBIX Maces. OHO 3TaJJOHHOE Macjo UMEET IMOJIOTYIO BA3KO-
CTHO-TEMIIEPATypPHYIO KPUBYIO, U €r0 HHJIEKC BSI3KOCTH MPUHAT 32 100 equHuIl; 1pyroe —

v, Mm?/c

k4

300

200 =

N
100 e \‘-\
\L

0 20 40 60 80 t*°C

Puc. 3.1. Bnusinue TemnepaTypsl Ha BS3KOCTh Macia: | — KpyTasi BI3KOCTHO-
TEMIEPATypHasl XapaKTEPUCTHKA; 2 — I0JIOrasl BA3KOCTHO-TEMIIEpATypHasl XapaKTEpPUCTUKA

o0yaaeT KpyToi BSI3KOCTHO-TEMIIEPATYPHON KPUBOM, M €r0 NHJEKC BA3KOCTH CUUTAIOT
paBHBIM 0.

BsiskocTHO-TeMniepaTypHasi KpuBasi UCIIBITYEMOI'0 Macia OyIeT pacnoaraTbCsi MEXay
KPUBBIMH 3TAJIOHHBIX Maces U MO €€ MOJIOKEHUIO CyIAT 00 UHJeKce BA3KOCTH. [IpakTHuecku uH-
nekc Bsa3koctu coriaacHo I'OCTy 25371—97 onpenensitoT pacyeTHbIM myTeM. Ecian oxunaeMslit
MHJEKC BA3KOCTH HaxoauTcs B mpenenax ot 0 1o 100, To ero paccUuTHIBAIOT KaK OTHOLLIEHHUE BSI3-
kocrei, onpenensiembix mpu 40 °C u 100 °C mo dhopmymnam:

L-U
Vi = ——-100; 3.1
T —H (3.1

Vi = b=t 100, (3.2)
D
rae U — kuHemaTuyeckas Bs3kocTh Macia ripu 40 °C; 3Hauenud Z, H u D naxonst no
tabmuie ['OCTa, onupasich Ha BEIMYMHY KMHEMaTHUeCKol Bs3kocTu Macia pu 100 °C.
Ecnm nnaexc Ba3koctu Oynet BenudauHou 6osee 100, To ero HaxoAsT mo Gpopmysam ¢ uc-
nojb3oBaHueM Jorapupmos u Tabiuiel [OCTa.
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Bosee nmpocToii crioco6 onpeaeneHust UHAECKCa BA3KOCTH Macia (HO MEHee TOUHBII) 3a-
KJIFOYAeTCs B HCTIOJIB30BaHUU HOMOTPaMMBI (pHC. 3.2) Ha OCHOBE 3HAYCHUH KMHEMATHYECKOH BSI3-
kocti Macia rnpu 100 °C u 50 °C. lns 3Toro no BEpTUKaIN U FTOPU3OHTAIN POBOJAT JIMHUU OT
TOYEK COOTBETCTBYIOIIMX 3HaUYeHUAM BsizkocTu Maciia ripu 100 °C u 50 °C u B mecTe ux nepece-
YEHUI HaxoJAT 3HaUEHHUE UHEKCA BI3KOCTH.

3HaveHne HHAeKca BA3KoCTH nopsika 90—100 u BbIIe XapaKTepU3yIOT XOPOIITUE, a HIKE
50—60 — rutoxHe BI3KOCTHO-TEMIIEpaTypHBIE CBOMCTBA Maca.

4. JKcnepuMeHTAJbHAS YaCTh

4.1. OnpenesieHne HATUYUS MEXaHUYECKUX NIpUMeceil U BOAbI (Ka4eCTBEHHO)

ObopynoBanue:

— CTEKJISHHBIA HUIMHJIP quameTpom 40—55 mm;

— o0pasel UCIBITYeMOI0 Macia;

Veg
Mm2/c
20
/30
28
KA AR
A ;//; ‘38
1/////////4 100
PA 7 72l
0 o
AL
” T
W57 7
% /A{A/ Z=
P =
40 7/// %2/
/
8 10 12 14 16 vy MM?/C
Baskoctb10

Puc. 3.2. Homorpamma onpezenenust HHAEKca BI3KOCTH Macia
— JIBa OTPE3Ka YUCTOrO CyXoro crekia pasmepom 100x150 mm;
— NpoUIBLTPOBAHHBIM HEATUIIMPOBAHHBIN OE€H3UH;

— CTEKJIIHHBIN [IUJIMHJIP ¢ TpUTepTOi MpoOKoit eMk. 250 mut;
— OyMaxHBIN QUIBTD;

— Jyna 2-, 3- KpaTHOTO YBEJIHUYEHHUS,

— XuMHYeCcKHit ctakaH Ha 250—300 mi;

— HCKYCCTBEHHBI HCTOYHUK CBETA;

— DJIEKTPOIUINTKA;

— tepmomeTp 1o 200 °C;

— IJIMLEPHH;

— XMMHMYECKHMH CTaKaH U3 TEPMOCTOMKOIO cTekia BbicoTol 100 MM;
— MpoOupKa;

— BBITSDKHOM 1IKad.

[Topsimok BeInoHEHHs pabOThI
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I Bapuant

1. Ha oTpe3ok cTeksia HAaHECTH HECKOJIBKO Karejb HCIBITYEMOro Macia.

2. BTOpBIM OTpe3KOM CTEKJIa MPOBECTH IO MEPBOMY A0 00pa30BaHMs TOHKON MaCISTHON
IUIEHKU.

3. O0a oTpeska creksia IPOCMOTPETh Ha CBET.

4. Pe3ynbTar HaOMIOEHUS 3aMCaTh B OTYET.

II Bapuant

1. TTomorpers macno go 40—50 °C.

2. OTMepuTh B XUMHUYECKUH cTakaH 25—50 M1 oIorpeToro Maciia ¥ CMeIaTh ¢ JByX-,
YEThIPEXKPATHBIM KOJIMYECTBOM NMPO(PUIBTPOBAHHOIO OEH3HHA.

3. IIpodunbTpoBath pacTBOp yepe3 OyMaskHBINH QUIBTP.

4. OcMoTpeTh GUIABTP C MTOMOIIBIO JTYIIHI.

5. Pesynbrar HaOmOIEHHS 3aMIMCaTh B OTYET.

III BapuanT

1. Macno B konmgectBe S0—100 mi1 pa306aBUTh B XUMHUYECKOM CTaKaHE JIBYX-, TPEXKpaT-
HBIM KOJIMYECTBOM OEH3MHA.

2. Cmechb nepemeniaTh 1 JaTh OTCTOATHCS B TedeHne 5S—10 MuH.

3. Ilpunath cMecH BpallaTesIbHOE JBH)KEHUE.

4. Jlnst oOHapyKeHUs pUMeceld OCMOTPETh CTaKaH Ha CBETY, IPOXOASAIIEM CHU3Y BBEPX.

5. Pesynbrar 3anucaTth B OTUET.

IV BapuanT — onpeneneHue Haau4Ks BOJBI B Macie

1. B crakaHe U3 TEpMOCTOMKOIr0 CTEKJIa HArPETh MIIMLEPUH 10 TeMnepaTtypsl 175+5 °C.

2. B uucryro u cyxyro nNpoOHpKY HAIUTh UCIBITYEMOE MACIIO JI0 BEICOTHI 85+3 MM.

3. B npoGupky BCTaBUTh TEPMOMETP C TAKUM PacuyeTOM, YTOOBI IIAPUK TEPMOMETpa ObLI
Ha PaBHBIX PACCTOSHUSAX OT CTEHOK MPOOMPKH, a TAK)KE HAa PACCTOSHUU 25+5 MM OT JHA IpoOup-
KH.

4. [IpoOupky ¢ MacioM U TEPMOMETPOM IOMECTUTD B CTAKaH C HArPETHIM IJIULIEPUHOM U
HaAOII0/1aTh 32 MAClIOM JI0 MOMEHTA JIOCTHKEHUs TemnepaTtypsl B mpodupke 130 °C.

5. Pe3ynbrar HaOmr0IeHUS 3aMUcaTh B OTYET.

4.2. Onpenenenne kuHeMatuieckoi Baskoctu npu 50 °C u 100 °C

ObopynoBanue:

— npubOop I ONpeieNeHus] KHHEMaTHUeCKOM BSI3KOCTH;

— CEKyH0MeED;

— Ha0Op BUCKO3UMETPOB;

— XUMHYECKHE CTAaKaHbI;

— JAMCTUIIIMPOBAHHAs BOJIA, INIMLEPUH;

— Ko0J104a;

— TEPMOMETD;

— BOJIsiHas1 OaHs.

[Topsimok BeIONHEHHS pabOTHI

[IpoBoauTCs TeMU k€ METO/1aMu, KOTOpbIE paccMOTpeHbI B padoTte Ne 2. OHaKo B CBSI3U C
TEM, YTO Macjia UMEIOT OOJIBIIYIO BI3KOCTh, YEM TOIUINBA, UX CJIeyeT NpeaABapUTEIbLHO OJ0rpe-
BatTh 110 Temneparypsl 40—50 °C, omyckas K00y ¢ MaciioM B BOJSHYIO OaHIO.

4.3. OnpenesieHne NHIEKCA BA3KOCTH

O6opynoBanue:

— HOMOTpaMMa JJIsl ONIPEIENIEHUsI MHIEKCA BA3KOCTH.

[Topsnox BeIMoHEHUs pabOThI

1. Ilo mony4yeHHOMY 3Hau€HUIO0 KMHEMaTndeckor Ba3kocTH 1pu 100 °C Ha HoMorpamMme
(puc. 3.2) mpoBeCTH BEPTUKAJIBHYIO JIMHUIO OT TOPU30HTAIILHOM OCH.

2. Ilo nony4eHHOMY 3Ha4Y€HHUIO KUHEMAaTH4YeCKOM Bsi3kocTH npu 50 °C Ha HOMorpamme
MIPOBECTU TOPU3OHTAIBHYIO JUHHIO OT BEPTUKAJIHOM OCH.

3. Ilo Touke nepeceveHus: TMHUA HAWTH UHJIEKC BA3KOCTH MacJa.
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4. Pe3ynbTar 3anucaTh B OTYET.
KoHTpoJsbHbIE BONpOCHI

Oruer o sabopaTopHoii paboTe Mo OUEHKe KaYecTBa

(yKa3aTh HAMMEHOBAHHE U MApPKY NPoayKTa)

Liens pabotut ) L
3apanve
OCHOBHLIE NOKA3ATENM KAYECTBA OULHHE3EMOro 06pasua
Nonyennuie Ka
Haumexosanme nokasarenci Mo MOCTy | ocHO8aHWM Npose-
JIEHHHIX AHANK308
Hanuyue mexaHuyeckux npumece
Peaynoraru
OUeHKH Hanwuue sof
Kunemaruieckas saaxocTs npu 50 'C
Kunemaruyeckas saaxocts npy 100 °C
WUnpexc Ba3xocT
axmouenre 0 nprroa-
HocTH 06pa3ua K npu-
MEHEHINO

Kputepun onenkmn:

MaxkcumanbHo 15 6ansos (3a ofHy 1abopaTopHYIO padoTy) - 3a MOJHBIN, pa3BEPHYTHIN

OTBCT HA IMOCTABJICHHBIC BOIIPOCHI.

MunuMansHo 9 6aoB (3a 0HY J1abOpaTOpHYIO paboTy) — 3a HEMOIHbIM OTBET C JI0IY-

HIEHHEM TpyObIX OMIHOOK MPH ONPEACTICHHN CYIITHOCTH PACKPBIBAEMBIX IMOHITHI, TEOPHUH, sSIBIIE-

HUH
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