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Hepeueub Komnemeuuuﬁ u undukamopoe 00CMUIICCHUS Komnemenuuﬁ C YyKa3anuem smanoeé dmpmupoeauuﬂ 6 npoyecce 0C60eHuAn

OUCUUNIUHDL

Kommereninm:

I1K-4 CriocobeH K onepaTUBHOMY YIPABICHUIO XUMUKO-TEXHOJIOTHYECKUM OOBEKTOM IO MPOU3BOJICTBY MPUPOIHBIX SHEPTOOCUTEIICH U YIIIEPOIHBIX
MaTepHaoB

I1K-4.1 3HaeT XUMHUIO U TEXHOJOTHIO NEepepadOTKU He(PTH M raza, OCHOBbI SKOHOMHKH IPOM3BOJICTBA; HOPMATHBBLI PAacXxoj/ia ChIPbs, MAaTepUAJIOB,
TOIIMBA, PEAareHTOB, CTAaHJAPThI, TEXHUYECKUE YCIOBUS U APYTrUe PYKOBOMASIINE MaTepHAalbl IO pa3paboTke U 0OPMIICHUIO TEXHUYECKON JTOKYMEHTAIUH;
NEPCIEKTUBBl TEXHUYECKOTO0 IKOHOMHUYECKOTO Pa3BUTHS IMPOU3BOJCTBA; IEPEIOBOM OTEYECTBEHHBIH W 3apyOeKHBIA OMBIT B O0JACTH MPOU3BOJCTBA
AQHAJIOTMYHOU MPOIYKINH; MpaBUiIa MPOMBIIUIEHHOW 0€30MaCHOCTH, M0 OXPaHe TPYAa U MOKapo0e30MacHOCTH

[1K-4.2 YmeeT uuTaTh HNPOEKTHYIO TOKYMEHTAIMIO; pa3pabaThiBaTh METOAMYECKHE W HOPMATHUBHBIE MaTepHalbl, TEXHHUYECKYIO JOKYMEHTAIUIO, a
TaK)K€ BHOCUTH MPEAJIOKEHUS U MEPOIPHUATHS M0 OCYIIECTBICHUIO pa3padOTaHHBIX MPOEKTOB U MPOU3BOACTBEHHBIX Mporpamm; 3h(ekTHBHO U 0e30MmacHo
JKCITyaTUPOBaTh O0OpYIOBaHME, 3[aHUS U COOPYKEHHUS, 3aKPEIUICHHBIE 3a MPOU3BOJCTBOM; aHAIM3UPOBATH NMPUYMHBI Opaka W BBINYCKa MPOIYKIIHH
HU3KOTO0 KayecTBa, pa3padaTbiBaTh MEPONPUATHS MO €ro MperylnpeXIeHUIO; MPOBOAUTH TEXHUKO-3KOHOMHUYECKYIO OIICHKY WH)KEHEPHBIX pEIleHUuN Ha
OCHOBE pacyeTa OCHOBHBIX MOKa3aTeneil 5KOHOMUYeCKOoH 3(HEeKTUBHOCTH

[1K-4.3 Brnageer HaBbIKaMU YIpaBJICHHS TEXHOJIOTMYECKUM IMPOLIECCOM; KOHTPOIS COOMIOCHHUS HOPM TEXHOJIOTMUYECKOTO PEKUMaA, YCTAaHOBICHHBIX
perJaMeHToM, MpaBui 0€30MacHOCTH Ha TEXHOJIOTHUYECKOM 00BEKTe; KOHTPOJISI paboThl MO MOBBIIICHUIO A(DEKTUBHOCTH MPOU3BOJCTBA, COKPAILIEHUS HOPM
pacxo/ia ChIpbs, SHEPrOPeCypCcoB, pEareHTOB; MPOBECHUS PACcCIEIOBaHUN U yUeT BHEIUIAHOBBIX OCTAHOBOK YCTaHOBOK, 00OPYIOBaHMs, MPOU3BOACTBEHHBIX
HEMOJA0K; 00eCreueH s CBOEBPEMEHHON U MPABUJILHONW KOOPAMHALMK PAOOTHI TEXHOJIOTUYECKOTO OOBEKTA B CIyYasX aBPUMHBIX CHUTYAIlHil; METOIaMHU
OLIeHKH 2P PEKTUBHOCTH HCIIOIH30BAHUS PECYPCOB MPEANPUATHUS IS peau3allii TEXHOJIOTHYECKHUX MPOLIECCOB M MPOU3BOJICTBA B I[€7I0OM; HaBBIKAMU cOOpa
1 00pabOTKU TaHHBIX, HEOOXOUMBIX JJIsl OTIPEeAeTIECHUS SKOHOMUYEeCKOU 2 (HEKTUBHOCTH



Hnouxkamopowt
00CMUIICCHUA
KomnemeHuuu

Dmanwl popmuposanus 6 npoyecce 0C60eHUA OUCHYUNTIUHDL
(vkazamo 6ce memwl u3 PII]])

Jekyuu

Ilpakmuueckue
3anamus,
aadopamopHbwlil
NPAKMUKYM

Jlabopamopnuie
3anamus

Kypcoeoit npoekm
(paboma)

Haumenoeanue
OUEHOUHO20 Cpedcmea

[1K-4.1

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konmponvuasa paboma,
aabopamopuasn paboma
Nel,2, zpynnosasn
ouckyccusa Nel,2,
npaxkmuyeckas paboma
MNel, 3auem c oyenkoil,
IK3AMEH

[1K-4.2

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konmponvuasa paboma,
nabopamopuasn paboma
Nel,2, cpynnosaa
ouckyccusa Nel,2,
npakmuueckasn paboma
MNel, 3auem c ouenkoii,
IK3AMeEH

I1K-4.3

Tema 1-8

Tema 1-8

Tema 1-8

Tema 1-8

Konmponvuasa paboma,
nabopamopuasn paboma
Nel,2, epynnosasn
ouckyccusa Nel,2,
npakmuueckasn paboma
MNel, 3auem c oyenkoil,
IK3AMEN




Ilepeuensv oyenounvix cpedcme no oucyuniune (Mooynio)

OueHuBaroume MeponpusTUs Kon-Bo - banret
min | max
8 cemecTp
BprImotHEHNE MPAaKTHYECKON pabOThI 1 6 10
BrimotHeHMe 1a00paTopHBIX padboT 2 9 16
['pymnmoBasi AUCKycCHs 2 3 4
KoHTtposibHas pabora 1 18 30
3ayeT ¢ OLEHKOMI 1 24 40
NTOTI'O 60 100
9 cemecTp
BeinosnHeHne nmpakTuyeckon paboThl 1 6 10
BeinonHenune 1abopaTopHbIX paboT 2 9 16
['pynmoBasi AMCKyCCHsI 2 3 4
KontposabHas pabora 1 18 30
OK3aMeH 1 24 40
NTOT'O 60 100
OLeHOYHBIE CPEACTBA Kon-Bo Min, 6amoB Max, 6amioB
KypcoBasi pabota 1 60 100




HlIxana ouenusanus

Hudposoe | Boipamxenue B | CioBecHoe | Kpurepum oneHKH HHIMKATOPOB JOCTHKEHUS TP (hopMe KOHTPOJISI:
BbIpaKeHHe dajax: BBIpajKeHHe JK3aMeH / 3a4eT ¢ OUEeHKOii
5 87 -100 Ormmyao  |OLeHKa «OTJIIMYHO» BBICTABISETCA CTYNEHTY, €CIH TeOpPETHYECKOe
(3adTeHo0) |comepikaHWe Kypca OCBOEHO IOJHOCTHIO, 0e3 MPOOENOB; MCUEPITBIBAIOIIE,
MIOCJIC/IOBATENIbHO, YETKO M JIOTHYECKH CTPOMHO H3JlaraeT MaTepHal;
CBOOO/HO CIIpaBiIeTCS C 33/Ja4aMH, BONPOCAMH W JPYTHMH BUJAMH
NPUMEHEHUS] 3HAHWI; WCIIOJb3YeT B OTBETE JOIOJHHUTEIBHBIA MaTepHa
BCE NPEIyCMOTPEHHBIE NMPOTPaMMOIl 3a/JlaHHS BBIIOJHEHBI, Ka4eCTBO WX
BBITIOJIHEHHSI OICHEHO YHCIOM OayutoB, ONM3KHM K MAaKCHMalbHOMY;
AQHAIM3UPYET TIOJyYeHHBIE PE3YJbTAaThl; MPOSBISIET CAMOCTOSTEIBHOCTD
IPY BHIITOJTHEHHUH 3a/IaHUI

4 74 - 86 Xopomo |OmeHka «XOpOLIO» BBICTABISETCS CTYAEHTY, €CIH TEOPETHYECKOE
(3auTeHO) |comepkaHME Kypca OCBOCHO IIOJHOCTBIO, HEOOXOAMMBIE IMPAKTHYECKHE
KOMIICTEHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE IPEIyCMOTPEHHbIE
nporpaMMoil o0y4eHHs ydeOHbIE 3aJaHusl BBIIOJHEHBI, Ka4yecTBO WX
BBITIOJIHEHUSI JOCTaTOYHO BbIcOKoe. CTYyINEeHT TBEpAO 3HAET Marepual,
IPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIIPOC.
3 60 -73 VYnosnerBopu |OnieHKa  «yJOBJICTBOPUTENIBHO»  BBICTABISETCS  CTYyAEHTY,  €CIH
TEJILHO TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO YaCTHYHO, HO MpoOesbl He
(3auTeHO) |HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX

POrpaMMoOi 3aJJaHUuH BBIIOJIHEHO, HO B HUX UMEIOTCS OIIHOKH, IPH OTBETE
Ha MOCTaBJICHHBIM BONPOC CTYJEHT JOMYCKAET HETOUHOCTH, HEJOCTATOUYHO
NpaBUIbHBIE (OPMYJIMPOBKH, HAOMIONAIOTCS HApYIIEHUS JIOTMYECKON
MOCJIEAOBATENBHOCTH B U3JI0KEHUH MPOTPAMMHOT0 MaTepHaa.




Huoxe 60

Heynosnersop
UTETILHO
(1e 3a4TeHO)

OrneHka «HEYZOBIETBOPUTEIHHO» BBICTABISETCS CTYINEHTY, €CIH OH He
3Ha€T 3HAYUTENFHOM YacTH NPOTPAMMHOTO MaTepuana, JOIyCKaeT
CYIIECTBEHHBIE OIMMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPyTHEHUSIMHU
BHITIONHSET TpakTHdeckue paboThl, HEOOXOAUMBIE  IPaKTHIECKHE
KOMIIETEHIINK HEe CQOPMHUPOBAHBI, OONBIIMHCTBO IMPEAYCMOTPEHHBIX
mporpaMMoii 00ydeHusi ydeOHBIX 3aJaHAH HE BBHITIOJIHEHO, KadecTBO WX
BBITIOJTHEHHS OIIEHEHO YMCIIOM OaJIoB, OJIM3KUM K MHHHMAJIHbHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

Ne | Haumenosanue | Kpamkasa xapakmepucmuxa oyenounozo cpeocmea | Ilpeocmasnenue
n/n OUEHOUHO020 OUEHOUHO20
cpeocmea cpeocmea é gponoe
1. |IIpakTuueckoe B xoze mpakTuyeckux paboT CTYyCHTHI OBIAAeBAlOT | TeMbl MpaKTHUECKUX
3aHATHE YMEHUSIMH TTOJIb30BaThC padOTaTh C HOPMATUBHBIMU  |3aHSATHIH;
JOKYMEHTaMH U HHCTPYKTUBHBIMHU MaTepHallaMH, KOHTpPOJIbHBIE
CIIPaBOYHHMKAMU, COCTABIIATh TEXHUYECKYIO BOIIPOCHI U 33JJaHUs
JOKYMEHTALUIO; BBIIIOIHATE YEPTEKHU, CXEMBI, 10 TEME
TaOJIHIIBI, pelIaTh Pa3HOro Poja 3a1ayu, JeaTh IIPAKTHUYECKOTO
BBIYMCIICHMUS, ONIPEACIIATh XapaKTePUCTUKHI 3aHATUA
Pa3IMYHBIX BEIIECTB, 00OBEKTOB, siBIeHUH. [{enn
MPaKTUYECKHUX 3aHATUN 3aKJIF0YAETCSl B BEIPAOOTKE y
CTYJICHTOB HaBBIKOB IIPUMEHEHHS I0JyYEHHBIX
3HAHUM U pEeUICHUs IPAaKTUYECKUX 3a/1a4 B
IIPOLIECCE COBMECTHON JIEATEIBbHOCTH C
IIPENOAABATEISIMM.
2. |I'pynmoBas OneHouHbIE CPECTBA, 103BOJISIONINE BKIIOYUTD IIepeuyenn
JTUCKYCCUS oOyyarouixcs B Ipouecc 00CykAeHUs CIIOPHOTO JUCKYCCUOHHBIX TEM
BOIIPOCA, MPOOJIEMBI U OLIEHUTh UX YMEHUE JUIS IPOBEJICHUS
apryMeHTUPOBaTh COOCTBEHHYIO TOUKY 3PEHMSL. KpYTJI0To CTOJIA,
JUCKYCCHH,
ITOJIEMUKH, JUCITYTA,
ne0aToB
3.  |KoHTponbHas CpencTBo npoBepKU YMEHUI NPUMEHATh NosyuyeHHble |Kommuekr
pabora 3HAHUA U pELICHUs 3a/1a4 ONPEEICHHOIO TUIA 10 |KOHTPOJIBHBIX
TEME WIH pa3aemy. 3aJlaHul 110

BapHaHTaM




MuH#CTEpCTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannu
HwmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(benepaabHOro ToCy1apCTBEHHOTO OI0KETHOTO 00pa30BATEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
Hampasnenue noaroroku: 18.03.01 Xumudeckasi TeXHOJIOTHUS
[Tpodmiib NOATOTOBKU: «XUMHYECKas TEXHOIOTHS IPUPOIHBIX YHEPrOHOCUTENEH U YITIEPOJAHBIX

MaTcpraIoB»

JlaGopaTtopusie pa6oTsI (8 cemecTp)

110 JUCHUIIJIMHE «TexHonorus HG(I)TI/I u rasa»
Jlabopatopnast padota Nel «Omnpenenenne GPU3NKO-XUMUUECKHX CBOHCTB OCH3MHOBY
Ienb paboThI:

1. 3HAKOMCTBO C HOPMaTHBHO-TEXHHYECKOH NOKyMeHTauueid mno kadectBy OensuHoB ('OCTamm Ha
MOKa3aTeNy KayecTBa U MeToAbl ux onpenenenus) (cM. [Ipunoxenne, Tadin. 1 u 2).

2. OneHka ucnbITyeMoro oopasia OeH3KHa 10 BHEIIHUM MPU3HaKaM (IPO3pavHOCTh, LIBET, 3alax, HaJTMYHe
BOJBl M BHIMMBIX HEBOOPYXCHHBIM TIJIa30M MEXaHHUECKHX IpuUMeced, XapakTep HCIapeHus KaIuld cC
¢unbTpOBaNIEHOI Oymarn).

3. IlpoBenieHne aHanm3a Ha COAEp)KaHUE B OCH3MHE BOIOPACTBOPUMBIX KUCIIOT U ILENOYEH.

4. Omnpenenenue HaJau4Ks B OCH3WHE 0J1e(hUHOB.

5. I3MepeHue mI0THOCTH OEH3MHA apPEOMETPOM.

6. Onpenenenue GppakIMOHHOTO COCTaBa OCH3WHA PA3TOHKOM.

Pabota npou3BOAMTCS B BHITSHKHOM IIKady!

OGopynoBaHHE M PEaKTHBBI: IUIMHAPH eMKocThio 100 u 10 cm®, punpTpoBanpHas Gymara, AenuTeNbHAs
BOpOHKa, apeoMeTp, Habop MpOOHMPOK, MUIETKH, TEPMOMETP, CTEKJISIHHAs Majiodka, kojiba Bropua, Hucxoasiuii
XOJIOJUIIBHUK, KOJIOOHArpeBaTesb, oOpasen OeH3uHa, nepmanranat kamus (0,1 M BomHBIH pacTBOp), METUIIOBBIH -
opamxesbii (0,02% - HbIA BOHBIH pacTBOp), henondranens (1 % - HbIl cOUPTOBOIT PacTBOP), MHAUKATOPHAS MacTa
NCB-IIP.

1. OrneHka GeH3MHA 110 BHEIIHUM NPH3HAKAM

HestunupoBanHble GeH3MHBI, KaKk NMpaBmiIo, OeclBeTHBI. MHOTIa OHM MMEIOT JKENTOBATHIA OTTEHOK M3-3a
HQJIMYMSA CMOJIMCTBIX BEHIECTB. OTHIMPOBAHHBIE OCH3WHBI CIEIUAJIBHO OKPAIIUBAIOT (B SAPKO-KENTBIA HIH
OpaH)XeBO-KPACHBIN IIBET), TaK KaK BXOAAIIMH B UX COCTaB TETPA3THICBHHEIL SIOBUT.

s ompeneneHus Mpo3pavyHOCTH OEH3MHA MCHOJB3YIOT CTEKJISHHBIN IMIMHAP. HeBOOpYKEHHBIM TIJIa30M
HE JIOJDKHO OBITh OOHAPY)KEHO MEXaHHYECKUX B3BEUICHHBIX U OCEBIINX Ha JHO IWIMHAPA IOCTOPOHHUX MpHUMeEceH U
BOJbl. MyTHOCTh O€H3MHA TPH KOMHATHOH TeMIlepaType OOBIYHO OOYCIIOBJIEHA HaJIMYHEM B HEM BOJBI B BHJE
SMYNbCUH WM MeXaHU4YeCKHX npumeceil. Takol OeH3MH mepes IpuMeHeHHeM He0OX0AUMO TOABEPIHYTh OTCTOI0 U
¢unprpanun. Hannaue Boabl B 6eH3MHE 0COOEHHO OIIaCHO B 3MMHEe BpeMs, KOTia 00pa3yronmecs: KpUCTaJUIbI JIbIa
HapyIIaT JO3MPOBKY TOIUIMBA M JakKe MOTYT BBI3BIBATH IIOJHOE IpeKpalieHue ero moma4du. Kpome Toro, mpu
HaJIMYMH BOJBI YBEIMUMBACTCS KOPPO3HOHHOE JCHCTBHIE TOIUIMBA, YCHIMBAIOTCS MPOIECCHI OKUCIICHHS.

MexaHn4yecKre IPUMECH MOTYT IONafaTh B TOIUIMBO IPH MCIIONB30BAHUM IPSI3HOHN Taphl U 3arpsI3HEHHOTO
3anpaBoOYHOTO 0O0opynoBaHus. [IpuMeHeHne TOIUINBA, COAEPIKAIIEero MEXaHMUECKHE TPUMECH, BBI3BIBAET 3aCOPEHUE
TOTIIIMBOAO3UPYIONIEH CHCTEMBI, N3HOC TOIUTMBHOM alMaparypsl, a MPH MOIAJaHUH B IWJIMHAPHI JBUTATEIs] — U3HOC
THHIPOIIOPIIHEBOM Tpynmnsl. B OeH3WHAaX HE IOMyCKaeTcs MPHCYTCTBHE AaKe MENBYAHIINX MEeXaHHIECKHX
IIpUMECEH.

Bensunbl nMeroT Hambosee Jerkuii (PPaKIMOHHBIA COCTaB IO CPABHEHMIO C IPYTUMH HEe()TEIPOTyKTaMH.
Jis ompeneneHHsT HMCHApsSEMOCTH KaIIF0 HCIBITYyeMOro OCH3MHAa HAHOCAT Ha (UIBTPOBaIBbHYIO Oymary u
HAOJIOAIOT XapaKTep HCHapeHus. 3UMHHE aBTOMOOWIIbHBIE OCH3WHBI IMOJIHOCTBIO UCHApSAIOTCA 3a | MUH, HE
OCTaBIISIA HUKAKOro ciena. JletHue aBToMOOWIbHBIE OSH3UHBI HCIIAPSIOTCS MEJICHHEe, Ha OymMare coOXpaHseTcsl He
MOJTHOCTBIO BBICOXIIIEE IISTHO.

Jlis poBeieHNs aHaIM3a UCTIBITYEMbId OCH3WH HaJICHTE B CTEKISIHHBIA IIMJIMHAP, BU3YAJIBHO OMpEICTINTe
HaJIMYMe FIIM OTCYTCTBHE B3BEIICHHBIX UM OCEBIIMX HA JHO TBEPIBIX YACTHUI[, BOJHOTO CJIOS HA JHE IIWIMHApA H
xapaktepHor MyTH. OIeHKa HaJIW4IUs BOABI B OCH3MHE TakKe OCYIIECTBISIETCS C MCIIOJIH30BAHMEM HWHAWKATOPHOH
nmactel MCB-IIP. Ha cTexisHHYI0 Majo4Ky HaHeCHTe HEOOJBIIOE KOJMYECTBO WMHIMKATOPHOW MACTHI, OIyCTUTE
MAJOYKy B HCIBITYeMBId oOpasen OeH3uHa. l3MeHeHWe IBeTa WHIWKATOPHOM IMACThI C JKEITOTO Ha KpacHBIN
CBHUJICTENECTBYET O HAJIMYMH BOZBI B OCH3MHE. Pe3ynbTaTel HAOMIOACHHUI 3aITUIINTE B OTUET.

2. OnpeieieHHe COAEPKaHus B OEH3MHE BOAOPACTBOPUMBIX KUCIOT U mienoueii (TOCT 6307-75)

W3-3a HapymeHWsl TEXHOJOTUM OYUCTKM O€H3MHAa B HEM MOTYT NPHCYTCTBOBATh BOJOPACTBOPUMBIC
KHCJIOTHI | menoun. Hanpumep, mociie ouncTkr OeH3WHA TPU HETIOJTHOW HEUTPaTN3aIlii CEPHON KUCIIOTHI IEI0YbI0
HE UCKJIIOYEHO HaINYNE OCTATKOB KaK CaMOI KHCIIOTHI, TaK U €€ MPOU3BOAHBIX — CYJIb(OKUCIIOT U KHCIBIX 3(HUPOB.
JIist ynareHust menoud mociie HeHTpanu3auu CepHOM KUCIOTH OCH3MH MPOMBIBAIOT BojoW. Illemous momamaeTr B
TOIJIMBO TIPH IUIOXOW NPOMBIBKE B IPOLECCE OYHUCTKU. J[pyrue BOAOPACTBOPHUMBIE KHCIOTHI M IIEIOYH MOTYT
OKa3aThCA B TOILUIMBE CIy4alHO.



[MpucyrcTBue B GeH3MHE BOJOPACTBOPUMBIX KUCIOT M INEJOYEH BBI3BIBACT MHTEHCUBHOE HM3HAIIMBAHUE
Jeraneit apuratenst (kopposust MetamioB), nosromy 'OCTEHI mpeaycMaTpuBaloT UX IOJHOE OTCYTCTBHE.

MuHepanbHble KACIOTHI U HMIETI0YH, HAXOAALIUECS B TOPIOYE-CMA30UHBIX MaTepHanax, siBJISIOTCS OJHON U3
MPUYMH, BBI3BIBAIOIIUX KOPPO3MIO JA€Taleil ABUTaTeNs, a TaKKe MeTalIuyeckod Tapel U emkocreil. Iloatomy
OEH3UHBI, CO/IEPKALINE BOJOPACTBOPUMBIE KHCIIOTHI U LIEJI0YH, K SKCIUTyaTallii HEIPUTO/THBI.

Puc. 1. Onpenencane comepskaHusi B OCH3HHE BOIOPACTBOPUMBIX KUCIIOT U IIEIIOYLH:

1 — BogHas BRITSDKKA; 2 — OCH3WH; 3 — JeNMUTeIbHAs BOPOHKA; 4— KpaH; 5 — MHIETKH;, 6 — mpoOupku

Jns ompenenceHust coaepkaHus B OCH3MHE BOIOPACTBOPHMBIX KHCIOT M Imenodedl oOpasern OeH3WHA
TIIATENFHO TIepEeMEIIaliTe BCTPSAXUBAaHHEM B OYTBUIKE, 3aTeM HAJICHTE B JCIHUTENBHYIO BOPOHKY 3 (puc. 1.) 10 M
UCTIBITYeMOTO OCH3MHA M 00aBhTE TaKOE )K€ KOJMYECTBO ITUCTILIMPOBAHHOW BOIBI. BOpOHKY 3akpoiiTe mpoOKoii,
CHIMHTE CO INTaTHBa W TEPEMEHIalTe CONEPKIMOE BCTPSIXMBAHHEM B TedeHHe 5 MHH. [locie 3TOro BOpPOHKY
VKpeImiTe Ha INTaTHUBE, MAHTe CMECH OTCTOSTHCA, 3aTeM BOJHYIO BHITSKKY 1, HAXOISIIyrOCS BHU3Y AEIUTEIBHON
BOPOHKH, CIICHTEe C MOMOIIBI0 KpaHa 4 B Be poOUpKH 6.

B omHy m3 mpoOupok m00aBbTe OJHY-IBE KalUIM PacTBOpa METIIIOPAHXKa, B APYIYI0 — OJHY-ABE KarlTh
pactBopa ¢erHondranenna. [Ipym Hamuauu B OEH3WHE BOJOPACTBOPUMBIX KHCIIOT BOJHAS BBITSDKKA B MPOOHpKE
OKpAacUTCs B KPACHBIH IIBET, a IPU X OTCYTCTBUH — B JKEJITO-OPAH)KEBBIH.

[pu Hamuuu B OEH3MHE IIEI0Yeii BOJHAS BHITSKKA OKPACHUTCS B MaJHHOBBIHM I[BET, a IPU UX OTCYTCTBHU
— ocTaHeTcs OeCIBETHOH i ciierka mobeneeT. [TomydeHHBIE pe3yabTaThl HEOOXOIUMO CPABHHUTH C JTAHHBIMA TaO0JI.
1.1. Ilony4yeHHble pe3ysibTaThl 3aMUIIUTE B OTYET.

Tabnmma 1. I{BeT MHANKATOPOB B PA3INYHBIX Cpe/IaX.

Cpena Metunopanx | enoadrangens
[lenounas Kenrerit MauHOBBII
HelitpansHas | OpaHxeBbIH BecuBeTHsIi
Kucnas KpacHubiit BecuBeTHbIi

Ben3un MoxeT OBITh JIOIMYIIEH K NMPUMEHEHHIO TOJBKO TPH YCJIOBHH, YTO €T0 BOIHAS BBITSIKKA OCTAaeTCS
HeWTpaibHOM. Ecnm BoaHast BBITSDKKA KHCAs WM IIEJOYHAs, TO MCIBITyeMblii OeH3MH OpakyroT. PesymbraTs
HaOJIIOIeHHUH 3aMUIIUTE B OTYET.

3. Omnpezenenyie HATMYKS 0Je(UHOB B OCH3MHE

OseriHaMM Ha3bIBAIOTCS HEIPEAEIbHBIE YIIIEBOAOPOJIBI, COJIEpIKAIIME B MOJIEKYJIaX JBOWHBIE yIiepoj-
YIJIepOJHbIE CBA3H.

Bensunbl 111 nBUraresneil, MMEIOIIME B CBOEM COCTaBE IPOAYKTHI TEPMHUYECKOT'O KPEKHHIa, MOTYT
COJIepKaTh 3HAYMTEIFHOE KOJMYECTBO OJICMHOB, CIIOCOOHBIX BO BpeMsS TPAHCIIOPTHPOBAHUS W XpaHEHUS
NPEBPAIIATBCSl BCJIEACTBHE OKHCINUTEIBHO-TIOJIMMEPHU3AIMOHHBIX IIPOIIECCOB B CMOJIBI, YpPE3MEPHO BBICOKAS
KOHIIEHTPAIMsl KOTOPBIX HETaTUBHO OTpa)kaeTcsl Ha pabote ABurateneid. B cBa3m ¢ 3TMM BO3HHMKaeT HEOOXOIUMOCTh
KaueCTBEHHOM OLICHKU B SKCILIyaTallMOHHBIX YCIOBHUIX COCOOHOCTH OEH3MHOB K CAaMOIIPOM3BOJIEHOMY OCMOJICHHIO.

OusreprHBI JIETKO OKUCIISIFOTCS, BOCCTAHABIINBAsI CONPHKACAIONINECS] C HUIMU OKHCIUTENH. J{J1s BBITOIHEHUS
aHaJM3a HCTIBITyeMbIi OEH3MH HalieliTe B NpOrpaayMpoBaHHY0 npoOupky no ypoBHs 30.. 40 MM u nobaBbre
NPUMEPHO TaKoe € KOJIMYECTBO BOJHOTO pacTBopa IiepMaHraHara Kamus. IIpoOGupky 3akpoiite mnpoOKOH,
MHTEHCUBHO BCTpsixHUTE cMech B Teuenue 10... 15 c, a 3arem maiite cMecu orcrositbesi. Ecnu mocne orcranBanus
JKUJKOCTh B HIDKHEH YacTH NPOOMPKH HMMEET MalIMHOBO-(DHOJIETOBYIO OKPacKy, TO I3TO CBHJIETEILCTBYET 00
OTCYTCTBHHU B OCH3UHE 0Je(hUHOB.

OOecuBeurBaHWEe BOJHOTO CJIOS WIM W3MEHEHHE MAJIMHOBO-(DPHOJIETOBOM OKPACKH Ha JKEJITYIO WIH
KOPUYHEBYIO SBISICTCS NPU3HAKOM HaJIM4Msi oJIeQUHOB B HCHBITyeMOM OeH3uHe. Pesynbrarel HaOmroneHuit
3aIMIINTE B OTYET.

4. Onpenenenue mwiotHoctH 6er3uHa (FOCT3900-85)
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[T10THOCTD NPUHAMIEKHUT K YHUCITY OOS3aTENBHBIX IOKa3aTeliel, BKJIIOYAaeMbIX B IACIIOPT Ha TOIUIMBA
JIBUTATENCH.

Cucrema yyera M OTYETHOCTH, a TaK)K€ pPAacyeThl NPH COCTaBJICHWHM 3asBOK Ha CHAa0XKCHHE JOJDKHBI
npeaycMaTpyuBaTh NepecyeT KOoJMYecTBa OCH3MHAa M3 MAacCOBBIX €AMHMI] B 00beMHBIE W oOparHo. Kpome Toro,
KOHTPOJIb HAJIMYMS U OCTATKOB B EMKOCTSX aBTOMOOMJIBHBIX 3anpaBo4HbIX cTaHlui (A3C) Takxke HEBO3MOXEH 0e3
YETKO HaJAXXEHHOTO MepecyeTa MacCOBBIX €IMHUII U3MEPEHUSI B OObEMHBIE.

Jnst nepecuera KoianvyecTBa OEH3MHA M3 OOBEMHBIX €IMHUII B MACCOBBIE JOCTATOYHO YMHOXHTh O0OBEMHOE
KOJIMYEeCTBO OCH3MHA, 3aMEpEHHOE IIPH ONpE/eICHHOW TeMIlepaType, Ha IUIOTHOCTh O€H3MHAa TpU TOH ke
TemIepaType:

Cs = Ve

rane Co— KOMMYecTBO OEH3WHA B MAacCOBBIX EAMHMIAX, KI; Ve — KOJIWYECTBO OCH3MHA B OOBEMHBIX
€/IMHMIIAX TIPH OTIPEJIEIEHHON TEMIIEPATYPE, JI; T— ILIOTHOCTH GEH3MHA IPH TOM JKe TeMIepaType, r/cme.

HawnGonee npocTbiM M yIOOHBIM SIBIISIETCS OIIPEeIeHHe INIOTHOCTH HedrenpoaykToB apeomerpom (I'OCT
3900-85). [ns onpeneneHus IIOTHOCTH OEH3MHA CTEKIISIHHBIH IMJIMHIP YCTAHOBUTE HA POBHOW IMOBEPXHOCTH U 110
CTEKJISIHHOHM NaJoYKe OCTOPOXKHO Haieiire B Hero OeH3WH. Temmeparypa OeH3MHa HE JOJDKHA OTKJIOHSATBCS OT
TeMITepaTypbl OKpYy>Karomiei cpensl 6osnee ueM Ha 5 °C.

Jlanee uuMCTHIA U cyXoii apeomeTp (HepTenencumerp) ¢ ueHoil genenus 0,0005 r/cm® (puc. 2) MemIEHHO
TMOTpy3UTE B 6CH3I/IH J0 MOMCHTA €10 BCILJIIBITHUA. Ortcuer MIPOU3BEAUTC IO BEPXHEMY Kpar0 MEHHUCKA C TOYHOCTBIO 10
TpeTbero 3Haka. [Ipu 3TOM Iyla3 IOJDKEH HAaXOAWTHCS Ha YPOBHE NMOBEPXHOCTH OeH3nmHa. Temmneparypy OcH3nHa
omnpenenute TepMoMeTpoM. III0THOCTE OeH3MHa NPUHATO yKa3bIBaTh npH TeMmnepatype +20 °C. Ecnu Temneparypa
OeH3WHa B MOMEHT ONpEJeNICHUs] er0 INIOTHOCTH OTJIMYallach OT YKA3aHHOM, CJIEJyeT BBECTH TEMIIEPATYpHYIO I10-
npaeky g (tabm. 2).

ITnoTHOCTH GeH3MHa ompeaeseTcs mo Gpopmyie: r20 = It + g (t - 20),

IJI€ T20— IUIOTHOCTH OeH3uHa npu Temnepatype +20 °C, r/em®; I — MIoTHOCTh G€H3KMHA NPU TEMIIEPATYpE
3amepa, I/cM®; § — TeMIeparypHas mornpaska, r/(cm3x°C); t — TemmepaTypa OeH3MHA B MOMEHT 3amepa, °C.

o710 )y

0,720

0,730 =

1,740 %
0,750

a ]

Puc. 2. OnpenencHue IIOTHOCTH OCH3MHA!

a — apeoMeTpoM: | — IIKana TEpMOMETPa; 2 — IIKana WIOTHOCTH (I/cM®);

0 — Hedremencumerpom: 1 — HedTeneHCUMETp; 2 — OSH3UH; 3 — IMIHHIP
Tabmuna 2. CpentHue TemMrepaTypHble MONPABKH ISl ONpe/IesIeHus] INIOTHOCTH OSH3MHA

3amepeHHast TemnepatypHas 3amepeHHas TemnepatypHas
IJIOTHOCTL O€H3MHA T, | mompaska g, r/(cm®x°C) IJIOTHOCTh OeH3uHa T, | mompaska g, r/(cm®x°C)
r/em® r/em®

0,720...0,729 0,000870 0,820...0,829 0,000738
0,730...0,739 0,000857 0,830...0,839 0,000725
0,740...0,749 0,000844 0,840...0,849 0,000712
0,750...0,759 0,000831 0,850...0,859 0,000699
0,760...0,769 0,000818 0,860 ...0,869 0,000686
0,770...0,779 0,000805 0,870...0,879 0,000673
0,780...0,789 0,000792 0,880...0,889 0,000660
0,790...0,799 0,000778 0,890...0,899 0,000647
0,800...0,809 0,000765 0,900...0,909 0,000633
0,810...0,819 0,000752 0,910...0,919 0,000620

Pe3yJ'II)TaTLI MMPOBCACHHOI'O UCCIICJOBAHU HCO6XO,HI/IMO 3aHCCTHU B Ta6m/1uy1 3.

IlnotHOCTE OeH3HMHA cTaHgapTamMu HE HOPMHPYCTCAd, 1O J3TOMY MOKa3aTCJIl0 MOXKHO TOJbBKO
OPUCHTUPOBOYHO CYAUTH O €ro MPpHUHAAJICIKHOCTH K BUAY TOIJIMBA: 6CH3I/IH, KEpOCHH, NU3CJIbHOC TOILIMBO U T.1. (CM.
HpI/IJ'IO)KeHI/Ie, Tab1. 3), TaK KaK MHOI'M€ MAapKH1 pa3jIMYHbIX TOIJIMB UMCHOT OAMHAKOBYIO INIOTHOCTb.
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Taﬁnnua 3. Pe?)yJ'II)TaTLI OINpeAcC/iCHS TJIIOTHOCTU OeH3HMHA

[Noxa3zanne Temmepatypa Temneparypuas mnomnpaBka | [ltotHocTs TOmNMBaA T
HeTeJeHCUMeTpa TommBa, °C g, r/(cm*x°C) npu +20 °C, r/em®

5. Omnpenenenue ppaximonHoro cocrasa 6ensuna (COCT 2177-82)

OpakIMOHHBIN COCTaB OCH3MHA OMPENENSICT €ro BAXKHEWIIHME JKCIUTyaTallMOHHBIC CBOWCTBA. Jlerkocth
MyCKa XOJIOJHOTO JIBUTATeNsA, HEOOXOIMMas MHTCHCUBHOCTh MOJOTPEBa BIYCKHOIO TPyOONpPOBOJA, MOIIHOCTHEIC
MOKAa3aTeNy, TOIUIMBHAS 3KOHOMHUYHOCTh, MHTCHCHBHOCTh HW3HAIUBAHUS IBHUTATENIs 3aBHCAT OT ()PAKIIMOHHOTO
cocTtaBa OeH3MHa.

B omimume OT XMMHUYECKH OJHOPOIHBIX BEHICCTB (HAPUMEp, BOJAA, CIUPT, dPHPHI), HMCIOMIUX MMOCTO-
SIHHYIO TEMIICPaTypy KHIICHHS, 3aBUCSIIYI0 TOJIBKO OT 0apOMETPUUCCKOTO IABJICHHUS, OCH3MH SBJISACTCS CIIOXKHOU
CMECBI0 YTJICBOAOPOJIOB, KUIMSAILIMX TPU Pa3IHYHBIX TeMmreparypax. [103ToMy Ui OICHKHM MUCIapsIeMOCTH OCH3HMHA
OTPENEIISIOT 3aBUCHMOCTh KOJMUECTBA UCTTAPHUBIICTOCS OCH3MHA OT TEMIICPATYPHL.

7. % //

%0 4

) /
T
1l

r

00 80 120 1601, °C

Puc. 3. KpuBas neperosku 6eH3uHa:

( — KOJIMYECTBO NIEPETHAHHOTO TOILTHBA;

t — Temneparypa pa3roOHKH

3aBucuMOCTh 00bEMa MEPErHaHHOTO TOIUIMBA OT TEMIEpaTypbl — KpUBasi MEPETOHKH — JIaeT HaTJIsIJHOE
npejcraBieHue o (pakimoHHoM coctaBe TomiuBa (puc. 1.3). Jlns xapakTepucTHKH (DPaKIMOHHOTO COCTaBa B
CTaHJapTax yKa3aHbl TeMIepaTyphl, MpU KoTopbix meperonsercs 10; 50 u 90% Oen3uHa, a Taxke TeMIEpaTyphl
Havana (tun) ¥ KOHNA (tcn,) €TO MEPETOHKH.

ITo xapakTepHbIM TOYKaM Ha KPUBOW (PPAKIMOHHOTO COCTaBa MOYKHO MPUOIMKEHHO CYAUTH O HEKOTOPBIX
SKCIUTyaTallMOHHBIX KadecTBax OeHsuHa. Hampumep, Temneparypa neperonku 10 % OeH3uHa (t10%) XapakTepusyer
€ro IyCKOBbIE CBOMCTBA, B YaCTHOCTH, BO3MOXXHOCTh ITyCKa IBHMIaTelisl IPH HU3KUX TeMIlepaTypax BO3JIyXa.
Temneparypa neperonku 50 % Oen3uHa (tso%) XapakTepu3yeT HEOOXOIUMYI0 HHTEHCHBHOCTD IPOrPEBa BITyCKHOTO
TpyOONpPOBO/Ia, & TAKIKE CKOPOCTh IPOrpeBa ABUTATENsl U BOZMOXKHOCTH OoJiee OBICTPOTo MpeKpalieHus: 00orarieH s
roproYei CMecH Mpu MycKe.

Temneparypsl meperonkn 90 % OeH3uHa (toow) W KOHIA MEPETOHKU (txn) MOCTATOYHO TOJHO XapaKTepU3YIOT
MIPOTHBOM3HOCHBIE CBOWCTBa OCH3MHA, TaK KaK C IIOBBIIICHUEM 3THUX TEMIIEPATyp YBEINYHMBACTCS KOJIMYECTBO
TSOKETBIX TPYAHO WCHAPSAIONINXCS (QPaKIui, MOMAAoNMX B IMWIMHIP B KaleIbHO-KUIKOM COCTOSHHH U
CMBIBAIOMINX MACIIHYIO IUICHKY C 3epKajia IFIHHIPOB.

Puc. 1.4. TIpubop mist onpenenenus GpakIMmOHHOTO COCTaBa OCH3MHA:

1 — ropenka (W KoJIOOHarpeBareb); 2 — Koyoa Biopia; 3 — xoxyx; 4 — mpo0Oka;

5 — tepmomeTp; 6 — OTBOAHAS TPYOKa; 7 — TpyOKa IJIsl KOHIEHCaTa; 8 — XOJIOIUITBHUK

9 — CTEKJISIHHBIA MCPHBIN LIAITHHAP
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Cxema mnpubopa i ompenencHust (pakUHMOHHOTO cocTaBa OeH3MHa NOKazaHa Ha puc. 1.4. B
KOJIOy 2 BMECTUMOCTBIO 125 Mi, moMenieHHyl0 B KoxXyXx 3,Hanueiire 100 mu Oensuna. KonOy mnoporpeiite,
perynupys TemIieparypy HarpeBaHus Koj0oHarpesarens (ropenku) 1 Tak, 4ToObl epBast Karuisi OEH3MHA C MOMEHTa
Hayajia eperoHKH Nomnaja B MEpHBIH LuiuHAp 9 He paHee yeM yepe3 5 MHUH M He nosjHee 4eM uepe3 10 mumn. [lo
TEPMOMETPY 5, YCTAaHOBJIICHHOMY HNPH IOMOIIY YIUIOTHUTENIBHOM NMpPOOKU 4 B rOpJIOBUHE KOJOBI TaK, 4TOOBI €ro
PTYTHBII MIapUK OBLT HA YPOBHE OTBOJHOM TPYOKM 6,0TMEThTE TeMIepaTypy HaJeHUs] B MEPHBIA LIMIIMHIP MEPBOH
Karuy OeH3WHa, T. €. TeMIlepaTypy Haudaia NeperoHku OeH3nHa. B nanbHeinem 3amepsiiTe Temieparypy Hocie
KaxapIx 10 Mu1 OeH3MHA, OCTYNAIOIIETO B MEPHBIA HMIIMHAP. [Ipy 5TOM MHTEHCHBHOCTD HarpeBaHUs KOJIOBI JOIDKHA
obecrieuynBaTh NeperoHky 4...5 mi OeH3uHa B TedeHue MUHYTHI (20—25 kanens 3a 10 c). [y koHIeHCanuy mapoB
Oen3uHa TpyOKa 7 pacrojiokeHa B XOJIOAWIBHHKE 8,3aII0JTHEHHOM [IPOTOYHOI BOJIOH.

Bbrunras U3 KoiudecTBa OCH3WHA, 3AJIUTOTO B KOJIOY, KOJIMUECTBO OCH3WMHA, HAXOASALIErOCs B MEPHOM
IWIMHAPE, U OCTaTOK B KojOe, MOIy4yaroT IOTEpU NpH NeperoHKe. Pe3ynbraTel MPOBEAEHHOTO HCCIEAOBAHUS
3aHECUTE B TaOJHILy M, UCIIOJB3YS UX, IIOCTPOMTE KPUBYIO NeperoHku (puc. 1.3.) n 3an0oNHUTH UTOTOBEIE TalI. 4. 1
5.

Tabnuna 4. PesynbraTsl GpakIMOHHON ITEPETOHKH.

D paKIUMOHHBIN Ocrartku IloTepu
cocras, °C OeH3uHa, % Ocn3uHa, %
- 10% 20% 30% {|40% |[50% ||60% |[70% {|80% |(90% ||t .n.

JlaBieHue HaCBHIIICHHBIX MapOB XapaKTepU3yeT HUCIApsSIEeMOCTh T'OJOBHBIX (ITYCKOBBIX) (pakiuii OCH3MHOB
", MpEXKAC BCEro, MX ITYCKOBLIC Kadye€CTBaA. YeMm BbIIIE JaBJICHUEC HACBIIICHHBIX IMapoB 68H3I/IHa, TEM JICTUYC OH
ucrapsieTcsi 1 TeM ObICTpee MPOUCXOIUT ITyCK ¥ nporpes asuraresis. OpHaKo ecian OSH3UH UMEET CIHMIIKOM BBICOKOE
JIaBJICHHE HACBIIIEHHBIX NTapOB, TO OH MOXKET MCHAapPATHCS 10 CMECUTENBHOM KaMepsl kKapOiopaTopa. OTo IpUBEIET K
YXY/ALICHHIO HAIOJHEHHUsS LWIMHAPOB, BO3MOKHOMY OOpa30BaHMIO «IapOBBIX MPOOOK» B CHUCTEME MUTaHHS U
CHIDKEHHIO MOIIHOCTH, 1epebosiM B paboTe JBUraTellsl U 1aXKe ero OCTaHOBKE.

Jnst HecTraHAApTHBIX OEH3MHOB HEOOXOIMMO CONOCTAaBUTH (aktuueckue OoTkiIoHeHus ot ['OCTa c
JOIMYCTUMBIMU. Ecnu q)aKTI/I‘-IeCKI/Ie OTKJIOHCHHUS TIOKa3aTeliel He BBIXOAT 3a HOPEACibl AOINYCTUMBIX, 6CH31/IH
NPUMEHSIOT 10 TPSMOMY Ha3HaueHHIO. J[oImycTHMBbIe OTKJIOHEHHsS OT HOPM BBIOpaHbI TakuM 00pa3oM, 4TOOBI He
HaOJII01aI0Ch 3aMETHOTO CHM)KEHMs TOKazareneil HaJe)KHOCTH paboThl aBTOMOOWJIS. BeH3MHBI, HE OTBEYaroUIne
TCXHUYCCKHUM Tpe60BaHI/I$IM, MOryT OBITh MCITOJIB30BAHEI IO MNpAMOMY HA3HAYCHUIO IOCJIE JOBCIACHUA HX ITOKa3a-
teneit 1o HopM 'OCTa (Hampumep, CMELIeHHEM HEeCTaHJapTHOTO OeH3MHa ¢ APYruM OCH3MHOM, MMEIOIIUM 3arac
Ka4yecTBa 110 COOTBETCTBYIOIIUM ITOKA3aTEISIM).

Pemenne o mpuMeHeHHH BcexX OEH3MHOB (KaK CTaHIApPTHBIX, TaK M HECTAHIAPTHBIX) MPUHUMAIOT TOCIHE
00513aTeNTbHOM IKCIUTYaTAIHOHHOMN OICHKH UX (PPaKIIMOHHOTO COCTaBa C MIOMOIIBI HOMOTpaMMsI (puc. 1.5).

JlerkocTh mycka KapOOpaTOpHOTO ABMIaTeNs HEMOCPEACTBEHHO CBA3aHA C HAJIMYHEM B OEH3MHE JIETKHX
¢paxmuit. Uem Gonblire B 6€H3MHE HU3KOKHUILIIINX YIIIEBOJAOPOAOB, TEM JydIlle €ro IMyCKOBbIe cBoicTBa. ITosTomy
BO3MOYKHOCTB JIETKOT'O MJIM 3aTPYJHEHHOTO ITyCKa JBUTATENS CBS3BIBAIOT C HCHApEHHEM IIPH MeperoHke nepseix 10
% GeH3uHa UK ¢ Temieparypoii neperouku 10 % GensuHa (t1ou).

I‘B,‘E '!B"C

+50 /-)“J. +50
1

+40 ,-""" i +40

+30 /] : +30

+20 E +20

+10 ; 4 =] +10

@ 1B ®

-10 ,/L/,.- 10
| B S — J—

20 ,f’@‘} /”1: S / -20

30 L= H 1122 L8 @ -30

40 50 80 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210
tygy, °C fegs, °C logw,. C

Puc. 5. HomorpaMma jyist SKCIuTyaTaliMOHHON OIIEHKH O€H3WHOB 10 TaHHBIM WX Pa3TOHKH.
O6mactu: 1 — BO3MOXHOTO 00pa30BaHMsI MAPOBHIX MPOOOK; 2 — JIETKOTO MyCKa JBUTATEIIS;
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3 — 3aTpyJHEHHOTO IycKa JABUTaTess; 4 — MPaKTHYECKH HEBO3MOXKHOTO ITyCKa XO0JIOJHOTO

JBHTATENS; 5 — OBICTPOTO MPOrpeBa M XOpOLIeH MPUEMHCTOCTH; 6 — MEUICHHOTO IIPOrpeBa

U TJIOXOM MPHUEMUCTOCTH; 7 — HE3HAYUTENBHOIO Pa3KUKEHUS Macia B KapTepe;

8 — 3aMeTHOro pa3XMWKEHMs Maclia B KapTepe; 9 — MHTEHCHBHOT'O Pa3KMKEHHUS Maciia B KapTepe

Jnst OLIEHKM IYCKOBBIX CBOWCTB OEH3MHOB HEOOXOAMMO HaWTH 10 HOMOIpaMME JiBa 3HAYCHUS
TeMIIepaTyphl Hapy>KHOTO BO3/yXa, BJSIOIIUECS HIDKHUMY IPaHULIAMH JIETKOTO U 3aTPyJHEHHOTO MyCKa JBUTATENs.
[IpakTHyeckn 3TOT BOIPOC PELIAIOT CIECAYIOIUM 00pa3oM: Ha OCH abCIMCC OTMEYArOT TOYKY, COOTBETCTBYIOLLYIO
t10% HCTBITYEMOT0 OeH3MHA (JUIs MILTIOCTPALMK Ha HOMOTpaMMe tigy B3ATa paBHoi 70 °C); U3 Hee BOCCTaHABINBAIOT
NEePIEeHANKYISp (BEpTUKaJIbHAS IYHKTUpPHAs IpsMas); U3 TOYKH €ro MEepPecevyeHHs C HAKJIOHHBIMH CIUIOLIHBIMHU
JUHUSAMU (HIKHUMH TpaHHLAMH 00JlacTed, MPpeACTaBJICHHBIX Ha HOMOTpaMMe) ITPOBOAAT FOPU3OHTAIBHYIO JIMHUIO
JI0 TIEpECEUCHUsI C OCBIO OpPAMHAT M Ha HeH 4uTaroT OTBET. B paccmarpuBaeMoM mpumepe JEeTKuil MyCK XO0JIO0AHOTO
JIBUTaTellsl BO3MOXKEH [P MUHUMAJIBHOI TeMIlepaType Hapy)KHOTo Bo3ayxa -5 °C, a 3aTpyIHEHHBIH Myck — 1pu -15
°C.

OreHuTe OCH3MH U C/eaiTe 3aKIIoueHHe 10 popme Tad. 5.

Tabnuna 5. DkciulyaTallMoHHAs! OlleHKa OCH3MHA 110 JaHHBIM Pa3rOHKH

Camas HU3Kas TeMIepaTypa Hapy»KHOTO Bo3yxa, °C, Ipu KOTOPOil BO3MOXKHO: “TeMnepaTypa

O06pa3oBaHNe MAPOBBIX MMPOOOK “

OOGecrieueHue JIErkoro IIyCKa ABUIaTClIsd “

Ob6ecnieueHne OBICTPOTO MPOTPEBA M XOPOIIECH TPUEMHUCTOCTH “

HesnaunrensHoe PABKNIKECHUC MaACJla B KapTepe “

|
|
|
ObGecreueHue 3aTPYAHCHHOI'O ITyCKa ABUTATCIIA “ I
|
|
|

3ameTHOE PA3KNIKECHUC MaACJla B KapTepe “

6. OneHKa aHAIM3UPYEMOTO 00pasiia Mo MacIOPTHEIM JaHHBIM.

Omnpenenenue TpeOyeMoro OKTaHOBOT'O YUCIIa

OrieHKa MPOU3BOJMTCS CPaBHEHUEM MOKa3aTelIel KayecTBa M0 CTaHAAPTY W MAaclopTy KadecTBa oOpasia.
Omnpenenenne He0OXOIUMOrO0 OKTAaHOBOTO YHMCIA JUII KOHKPETHOI'O JIBHTATENs IO YCIOBHIO O€3/IeTOHAIIMOHHOMN
paboThl MOXKHO NMPOU3BOAMTH MO IMIUPHUYECKOH hopMyIie:

O =1284- b + 183D
&

IZie € - CTEeIeHb CXKaTHs ABUraTesst; D — quaMeTp IUInHIpa, MM.

CrpaBodHBIE JaHHBIC JUTA ABUTATEIICH:

1. MeM3-245 - ¢=9,25; D=72 mwm;

2. BA3-2106 - e=8,5; D=79 mm;

3. BA3-2108 - e=9,9; D=76 mwm;

4. BA3-21083 - ¢=9,9; D=82 mm;

5.3M3-53-11 - e=7,6; D=92 mm;

6. 31J1-508.10 - e=7,1; D=100 mm;

OKTaHOBOE YHCIIO OEH3MHA MOXHO ONPEAEIUTh MO pe3yabTaTaM Pa3TOHKH, HCIONB3YS AMIHPHUYECKYIO

r.—ER .
oY, =120 -2——! g)_:m

bopmyy: e ' 2

e tep — CPEIHsIs TEMIIepaTypa rneperonku oensuna, °C;

tun —TeMIepaTypa Hadasa rneperonku OensuHa, °C;

twn —TeMIlepaTypa KOHIa eperoHKy OeHsuna, °C;

20 — IIOTHOCTE Gensuna npu 20 °C, r/em®.

Crenaiite 3aKiIIOYeHHE O NPHUTOAHOCTH aHAIM3MpyeMoro oOpasia OeH3WHa K IPUMEHEHHIO. 3aIlojHUTE
TabnuIy 6 B COOTBETCTBHU C TIOJy4EHHBIMH 3KCIIEPUMEHTAILHBIMU IAHHBIMH.

Tabmuna 6. CooTBeTCTBHE OCHOBHBIX NOKazaTesnel oopasua OensuHa Tpedosanusm 'OCTa.

3HaueHne mnokaszaresei||OTKIOHEH s rmokasarenei oT]
ITokazaTenn
I'OCTa
|;1n;1 HCIIBITYyeMOTO o0pasia ||H0 I'OCTy || |D
|(1)aKTI/I'-IeCKI/Ie | |l]OHyCTI/IMBIe | | | |:|
OKTaHOBOE YHCIIO
®pakiuoHHbIH cocTas, °C:
tl—Ll‘L '1
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t10% | -5 |
ts0% | +3 |
toov | +3 |
ten. | +5 |
Ocrarok B koi16e, % | 0,3 |
Ocrarok B koybe + + morepH, N He nomyckaercs I
%

JlabopaTopnas pabota Ne2 «OnpeneneHue GU3NKO-XUMUISCKUX CBOMCTB IU3CIBHBIX TOTLTHB

Lenv pabomuwr:

1. OueHka ucnbpITyeMOro o0pasia JM3elbHOrO TOILIMBA IO BHEIIHWM IpPU3HAaKaM (IPO3pavyHOCTb, LIBET,
3arax, HaJIn4rue BOJAbI U BUAUMBIX HCBOOPYKCHHBIM I'JIa30M MEXaHUYCCKUX HpHMeCCﬁ).

2. OnpeneneHue KUHEMaTHYECKON BSI3KOCTH MCIIBITYEMOTO 00pa3iia AU3eNbHOT0 TOIUIMBA [IPU TeMIIepaType
+20 °C.

3. OmpenesneHne IIOTHOCTH HCTIBITYEMOTO 00pasiia JU3eIbHOTO TOIIMBA Mpu Temmepatype +20 °C.

4. OnpeneneHue TeMnepaTypbl IOMyTHEHHS U 3aCThIBAHUS.

5. YcraHoBlIeHHE O UMCIOMMUMCS JaHHBIM MapKu HCIBITYEMOT'O o6pa3ua TOIIIMBA, €ro COOTBCTCTBUA
I'OCTy (uau TVY) u odopmieHHe 3aKiIOUEHHs O NPUTOJHOCTH AAaHHOTO 0o0pa3la TOoIUIMBa MAJs JBUTaTesed
aBToMoOwmieit (cm. [Ipunoxenue, Tadmn. S u 6).

Paboma npoussooumcs 6 soimsiicnom wxagy!

Obopydoeanue u peaxmuevl: WATHHAP eMKocThio 100 cM3, HaGop apeoMeTpoB, TEPMOMETp, TEPMOCTAT,
pe3uHoBasi TpyOKa C TpylIed, CeKyHIoOMep, MpHOOp A OMpPEICSCHHsS TeMIIepPaTyphl MOMYTHCHHS TOIUIMBA,
OXJIQXK/IAI0IIAs CMeCh, 00Opasel] J13eIbHOI0 TOIINBA, CepHasl KUCIIOTa.

1. Oyenka ouzenbHo20 MONAUBA NO BHEWHUM NPUSHAKAM

HpI/I OLCHKE MOM3CJIbHBIX TOIUIMB TII0 BHEOIHUM IIPU3HAKaAM MCHOJB3YIOT METOAbI, pPaCcCMOTPCHHBLIC
MPUMEHUTENBHO K OIleHKE OEH3WHOB B JiabopaTopHoil pabore No 1. JIOMONHUTENHHO HEOOXOIUMO OTMETHTH
HCKOTOPLIC XapaKTECPHBIC OCO6CHHOCTI/I, OTHOCAIIMECA K IIBETY U 3allaxy TOIIJIUB.

Bce JU3CIIbHBIC TOIUIMBA OKpAIlI€HbI, YTO O6yCHOBﬂeHO HaJIMYUe€M B HHUX PACTBOPCHHBIX CMOJL. B
3aBUCUMOCTH OT MPUPOABI U KOJIMYECTBA CMOJI IIBET TOIIJIMBA, OHpeHeHﬂeMbe/'I B CTCKIIAHHOM HWIMHIAPE AUaMETPOM
40... 55 MM, U3MEHSIETCSI OT JKEJITOrO JI0 CBETIIO-KOPUYHEBOT0. UeM MeHbIIIe MHTEHCUBHOCTh OKPACKH TOILIMBA, T.C.
YEM OHO CBCTJICC, TCM MCHBIIIC B HEM CMOJIMCTBIX BCHICCTB M TEM BBIIIC €0 KA4CCTBO.

B 6OHBIHI/IHCTBG CJIy4a€B IM3CJIbHBIC TOIUIMBA UMEIOT HE PE3KO Bpra)I(eHHLIﬁ 3arax, TUITHYHBIN JJIsL
MHOTUX He(TernpoayKTOB (38 MCKIIOUEHHEM OEH3MHOB U KEPOCHHOB). 3MMHHE M OCOOEHHO apKTHUECKHEe COpTa
JAU3CJIbHBIX TOIUIMB MaJIO OTJIMYAKTCS IO q)paKHI/IOHHOMy COCTaBy OT KEPOCHHOB, IMMO3TOMY IO 3amaxy OHU MOTyT
OBITH CX0H C KEPOCHHAMU.

[Tocie olIeHKH HCTIBITYEMOTO 00pasiia 1Mo BHEITHUM MpHU3HAKaM HEOOXOIUMO CPABHUTH €r0 ¢ UMEIOITUMUCS
B J'la60paT0pI/II/I HpO6aMI/I CTaHAAPTHBIX JU3CIBHBIX TOIUIMB W JaThb TMPCABAPUTCIBHOC 3aKIIOYEHHUE O €Tro
MPUHAJICKHOCTH K TOW UM MHOM MapKe AU3EJIbHOTO TOIJIMBA.

2. OnpedeneHnue HAMUYUS MEXAHUYECKUX npuMecell U 800bl

OHpe}leJ’ICHI/Ie HaJIM4YUsd MCECXAaHHUYCCKUX HpHMeCGﬁ n BOJAbl MPOU3BOAWUTCA AHAJIOTHUYHO Marcpualy,
M3J0KEHHOMY B J1abopaTopHoii paboTte 1.

2.3. Onpeoenenue xunemamuyeckou észxocmu npu 20 °C (FOCT 33-2000)

Bsiskocmubio Ha3bIBaETCsl CBOMCTBO JKHIIKOCTH OKa3bIBaTh COIPOTHBIICHHE TIPH CIIBUTE WIIM CKOJIbKCHUH €
cioeB. [IpensiTcTBre MEPEMENICHHIO CIIOEB XHUAKOCTH CO3JA0T CHIJIBI MEXMOJIEKYIISIPHOTO MPUTSDKeHUs. BHerHe
BA3KOCTH MNPOABIIACTCA B CTCIICHU MOABUXHOCTH: YEM MECHBIIC BA3KOCTHh, TEM KHUJIKOCTH NOABUKXHEE, U HaO60pOT.
BesnurHy BS3KOCTH BBIPXKAIOT B €MHULIAXOUHAMUYECKOU UIKUHEMAMUYECKOU BI3KOCTH.

Ha puc. 1 mokaszana cxema, KOTOpasi WJUTIOCTPUPYET MOHITHE TUHAMHYECKOH BA3KOCTH. V3 puCyHKa BUIHO,
YTO CIIOU KUIAKOCTH ILIOMAAb0 | MPHAXOATCS HA PACCTOSHUM | M U NePEMENIAOTCs OTHOCHTENBLHO APYT JAPYra co
CKOpOCTBIO 1 M/C W mpu 3TOM OKa3blBalT compoTuBieHue cwioid 1 H. Takoe compoTHBIEHHE COOTBETCTBYET
nuHaMudeckor Baskoctu 1 Iaec mmu 1 Hec/m?. Ha mpakTuke, Kak NMpaBHiIO, HOIb3YIOTCS KHHEMATHYECKOH BA3KO-
CTBIO, KOTOpasi XapakTepH3yeT IKCIUTyaTallHOHHBIE CBOWCTBA TOIUIMB W Macell B 3aBUCHMOCTH OT TEMIIEpPaTyphl H
MO3BOJISIET PEIIaTh BOIPOC O MPUTOTHOCTH HEPTEIPOAYKTOB UL JaHHOTO JIBUTATEINS W O HAICKHOCTH €ro paboThl
Ha BCEX BO3MOXHBIX PEKHMax JKCIUTyaTanuu. KuHeMatndeckyto BS3KOCTh omnpenensor mo 'OCTy 33—2000 B
KaImUIIPHOM BHCKO3UMeETpe (pHC. 2) IO BpeMEHH MePEeTeKaHUs ONPEISICHHOTO 00beMa )KHIKOCTH (OT METKH A 10
METKU b) moxa faeiicTBHeM CHITBI TSHKECTH TP 3aIaHHOM TemrepaTtype. Uem Oouibliie BpeMs mepeTeKaHus KUIKOCTH
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4yepe3 Kaluusip, TEM BbIHIC €€ BA3KOCTb. KI/IHeMaTI/I‘{eCKyIO BA3KOCTH 1, MMZ/C, PaCCYUTBHIBAIOT 11O q)opMlee: n=ce
tl
rae c - KaJ'IHGpOBO‘-IHaH NOCTOAHHAsE BUCKO3UMETPA, MMZ/C s t- BpEMd NPOTCKAHUSA KUIAKOCTH, C.

Puc. 1. Cxema B3auMHOTO CMELIEHUSI CJIOEB KUAKOCTH MPH ONPEAETCHUH BI3KOCTH

3aBUCHMOCTH MEXy KUHEMATHYECKOH BA3KOCTBIO M IMHAMMYECKOI BEIpaskaeTcs popmynoii: h=nr 1073,

rae h - muHaMu4Yeckas BSI3KOCTh JKUAKOCTH, MIlasc; r - IUIOTHOCTh KHJKOCTH TPHU TOH Ke TeMIIEpaType,
MIpHU KOTOPOI onpeensiach KEI/IHeMaTI/IquKaﬂ BA3KOCTb, KI/M°.

]

Puc. 2. 3amonHeHne )XUAKOCTHIO BUCKO3uMeTpa: a — BIIK-2; 6 — [TunkeBuya;

1 - mmpoKoe KOJIECHO; 2 - y3KOe KOJICHO; 3, 4, 6 - pacIIUpHUTENbHBIE EMKOCTH;

5 — pesuHOBas pyOKa; 7 - MOJBIA OTPOCTOK; A - BEpXHsSA METKa; b - HIDKHSSI MeTKa

Jns ompeneneHuss BSI3KOCTH HE(TENPOIYKTOB HCIIONB3YIOTCS KalMJUIIPHBIE BHUCKO3HMETPHI Pa3IHYHBIX
tunoB. Haubonbiiee pacmpoctpaHenue nonydwin Buckosumerp BIDK-2 u Buckosumerp [lunkeBuua (puc. 2.).
Kammsipeelit BUCKo3uMeTp mpencTaBisier coooit U-o0pa3Hyro TpyOKy ¢ TpeMs pacIIMpEeHUSMH, B Y3KOE KOJCHO
KOTOPOH BIasiH Kammuiip. BUCKO3MMETpHI BEIITYCKAIOT ¢ pa3HbIME auamerpamu kamwusipa (0,4; 0,6; 0,8; 1,05 1,2;
mo 4,0 mm). Ilpu BeIOOpe mUaMeTpa BHCKO3UMETpa HEOOXOIMMO HCXOIHWTh M3 TOTO, YTOOBI BpeMs HCTCUYCHUS
TorMBa Haxomwnoch B mpepenax He menee 200 cexkynn (IOCT 33-2000). Haj kanwsuisipoM MOMEINEHBI 1Ba
pacIIpeHus, MeKAy KOTOPHIMHU U HaJl KalMJUIIPOM UMEIOTCS KOJIBIIEBBIE METKH.

HwmxHee pacmmpeHue CIyXKHUT pe3epByapoM, KyJa IMepeTekaeT KUAKOCTh MPH OnpeaeNeHn Ba3kocTr. OHO
pacmMpeHo ¢ TOH LeNblo, YTOOBI BBICOTA CTOJIOA KHIKOCTH, MOJ NCHCTBHEM KOTOPOI'O IPOHMCXOAHT HCTCUCHHE,
OCTaBaJIaCh MPUMEPHO MOCTOSTHHOW. B BepXHel J4acTH BBICOKOTO KOJICHA HMEETCS MaTPyOOK, KOTOPBIH CIYXUT IS
MPUCOEANHEHUST PEe3UHOBOM rpymy. Ha BepXHUX pacUIMpeHUsIX HaHECEHbl HOMEP BHUCKO3UMETPa M HOMHUHAJbHBII
JuameTp Kamwuisipa. Ha kaxzaplil SK3eMIUIsip BUCKO3MMETpa JIOJDKEH MMEThCS MAclopT, B KOTOPOM YKa3bIBa€TCs
IOCTOSTHHAA BUCKO3UMETpa «C» B MM?/c2,

JlJis1 3amoTHeHUsT BUCKO3UMETPa TOILTMBOM Ha OOKOBOM OTBOJ[ €T0 HAJCBAIOT PE3MHOBYIO TPYOKY C TpYIIEH,
nepeBopaunBaoT Ha 180° M MOrpykaloT y3Ko€ KOJEHO B CTAaKaHYUK C HUCIBITYEeMbIM TOIUIMBOM. 3aKpbIB HaJlbLEM
OTBEPCTUE IIMPOKOI0 KOJEHA, TOIUIMBO C MOMOMIBbIO TPYLIM 3aCachiBalOT B y3KO€ KOJIEHO BUCKO3MMETpa 10 METKH
MEXAy KanuuiipoM U pacuiupenueM. [lociie 3TOro BUCKO3UMETp MEPEBOPAYMBAIOT B HOPMaJbHOE MOJIOKEHUE U
TIIATEIEHO OOTHPAIOT Y3KOE KOJIEHO OT TOILTHBA.
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Puc. 3. IIpubop mis onpeneneHus BA3KOCTH HEPTETIPOIYKTOB.

1 — repmomertp; 2 memanka; 3, 4, 6 — pacIIUpeHNs] BHCKO3UMETPA;

5 — KanwuIIp BUCKO3UMETpa; 7 TepMocTaT (6aHs); § — 3JIeKTPONoJ0rpeBaTelh

Hcnonp3yromuecs: B paboTe BUCKO3UMETPHI MPEICTABISAIOT COO0M OYeHb XPYIKHE U Joporue npudopsl. B
CBSI3M C 3TUM IIpH padOTe ¢ HUMH HAZO MPOSBISATE MAKCUMYM OCTOPOXKHOCTH: JI€pKaTh U 3aKPEIUIATh MX CIEAYeT
TOJBKO 3a OAHO KoieHo. HambGosee dacTo mOJIOMKa BHCKO3MMETPOB NPOWCXOAWT NPH HAAECBAHWH M CHATHU
PE3MHOBOH TPYOKH, IO3TOMY IIPH 3TOH ONEpaIMi HYXKHO JepKaTh MX HMEHHO 32 TO KOJICHO, Ha KOTOPOE Ha/IEBACTCs
VI CHUMAETCs pe3MHOBAast TpyOKa.

3areM BHCKO3MMETp IIOTPYXKal0T B TepMocTaT (0aHIO) Tak, YTOOBI IIAPHK BHCKO3MMETPA OKa3ajcs
MOJTHOCTBIO B TEPMOCTATHON XHUAKOCTH (pHc. 3). Beigep)xuBaroT BUCKO3UMETP B TepMOCTaTe HE MeHee 15 MuH npu
temreparype 20 °C, KOTOpyK HY)KHO MOAJEP>KUBAaTh B TEUEHUE Bcero ombitTa ¢ ToyHocThio + 0,3 °C. Ilpu
3aIl0JTHEHUH W BBIJICP)KUBAHUM BHCKO3MMETPA B HEM HE JIOJDKHO 0OPa30BBIBATHCS Pa3pbIBOB U My3BIPHKOB BO3MYyXa.
3areM, HE BEIHUMAas BHCKO3MMETP M3 TEPMOCTATa, IIPU TIOMOIIN PE3MHOBOM IPYIIHN CO3/1AI0T Pa3psuKeHUE B TpyOKe 7
(cM. puc. 2.2), MeyIeHHO HaOHUpas B MIapUK 3 HECKOJIBKO BBIIIE METKH A TOIIMBO (M3 pacIIUpeHus 6).

Jnst 3anonHeHus] TepMocTaTa MPUMEHSIOT ClleAylomue Xuakoctu: npu temneparype 100 °C - HedrsaHOE
nmpo3payHoe Macio i rimiepud, npu 50 °C - Boxy, npu 0 °C - cMmech BOABI CO IIBAOM, NpH 0OoJiee HUZKHUX
TeMITepaTypax — 3THJIOBBIH CITUPT C TBEPJOH YIIICKUCIOTOMH.

[MogusaB TOMNMBO BBINIE METKH A, OTCOEIMHSIOT PE3WHOBYIO TPyIly M HaONIOAAIOT 3a HepeTeKaHneM
TOIUIMBA Yepe3 KamwuLip 5 M pacmupeHue 6. B MOMEHT JOCTMKEHHS YPOBHS TOIUIMBA METKH A BKIIOYAIOT
CeKyHJOMEp, a B MOMEHT IIPOXOXJICHHsl ypPOBHS METKH b ero ocraHaBnmBaioT. 3aMep BpEeMEHH INPOHM3BOAAT C
tToyHocThio 10 0,1 c. C TOH ke mopIyel TOIIMBa UCIIBITAHUE NPOBOJAT HECKOJIBKO pa3. Heobxoanmo momyuuTts
ISITh PE3yJIbTaTOB BPEMEHH MCTEUCHHUS TOIUINBA, MAKCUMAaJIbHAsl Pa3HOCTh MEXXKITY KOTOPBIMH HE JOJDKHA ITPEBBIIIATh
1 % oT abCoMOTHOTO 3HAYEHHS OZJHOTO M3 HUX.

3areM BBIYHMCIAIOT KHHEMATHYECKYI0 BA3KOCTh npH Temrepatype +20 °C mo dopmyste: nzo = cotep., II€ C -
TIOCTOSIHHASL BUCKO3MMETpa (yKazaHa B TACMOpTe BUCKO3UMETPA), MMZ/c?; tep - cpeiHee apuMETHIECKOE M3 TISTH
3HAYCHMI BPEMEHH MCTEUCHUS HCIBITYEMOH XHAKOCTH, C. BbIuncieHHOe 3HaYeHNE N2p OKPYTIIIOT C TOYHOCTBIO 10
TPETHEro 3HaKa.

4. Onpedenenue nIOMHOCMU UCRLIMYEMO20 00PA3YA OU3ETLHO20 MONIUBA
npu memnepamype +20 °C (I'OCT 3900-85)
[T10THOCTD NU3€IPHOTO TOIUTMBA ONPECISIOT TaK XKe, KaK INIOTHOCTh OeH3MHa (CM. 1a00paTopHyIo padboTy

Ne 1):

ro=r+g(t-20).

[onyueHHble TaHHBIE 3aHOCST B TadMIy 1

Tabmuna 1. PesynbraTsl onpeneneHust INIOTHOCTH TU3EIHOTO TOILTHBA

ITokazanue Temneparypa TemneparypHas IInotHOCTH TOIUIMBA T
apeomeTpa Tommusa, °C nonpaska, g, kr/(M3x°C) npu +20 °C, r/em®

2.5. Onpedenenue memnepamyp nomymuenus u 3acmoiganus ('OCT 20287-91)

OCHOBHBIE HapyIICHUS! B CUCTEME MOJAa4YM TOIUIMBA IPH HU3KUX TEMIIEPaTypax CBSI3aHBI C TEMIIEpaTypon
NMOMYTHEHHSI W 3aCTBIBaHWS TOIUIMBAa. B oTinmune oT OEH3MHOB, B JU3EIbHBIX TOIUIMBAX MOXKET HAXOAUTHCS
JIOBOJIBHO MHOT'O YIJIEBOAOPOJOB C BBICOKOHW TeMIlepaTypod IUIaBIE€HHs, B NEPBYIO oOdepelb NapadHHOBBIX
(anxanoB). IIpu MoHMWKeHNH TeMITepaTypbl HanOoJIee BHICOKOIUIABKHIE YTIIEBOOPO/IBI BHIIIA/IAI0T U3 TOIUIMBA B BUJIE
KPHCTAJJIOB Pa3n4HON (OpMBI, TOIUIMBO MyTHEET.

Hnst obecrieueHust Oecriepe0oifHON TOfauM TOIUIMBA HEOOXOAMMO, 4YTOOBI TemIlepaTypa MOMYTHEHHS
TOILUIMBA OblIa HYKE TEMIIEpaTyphl BO3/yXa, IPH KOTOPOH SKCILTyaTUPyeTCs MalliHa.

[lpn nanbHelmeM OXJ@XICHWM TOIUIMBA KPHUCTAIBI BBICOKOIUIABKHX  YIJIEBOJOPOZOB HAYMHAIOT
COEMHATHCS, 00pa3ysl IPOCTPAHCTBEHHYIO PELIETKY, B SYeHKax KOTOPOH OCTAIOTCS JKMJKHE YIiIeBOJIOPOAbL. 3aTeM
o0pa3yromasicst CTPYKTypa HaCTOJIBKO YIPOYHSETCSI, YTO TOIUIMBO TEPSIET TEKYYECTh - 3aCTHIBACT.

HawuBeiciias Temmeparypa, NpH KOTOPOH TOILIMBO TEpSET NPO3PaYHOCTb, HA3bIBACTCS meMmnepamypol
nomymuenus. Temnepamypoi 3acmuvléanus CUUTACTCS TEMIIEPaTypa, IPU KOTOPOH HAIUTOE B NPOOUPKY AU3EIBHOE
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TOIUIMBO TPH OXJIAXKICHUH B ONPEACICHHBIX YCIOBUSIX HE MU3MEHSET IOJIOXKEHHs MEHHCKa B TeYeHHE | MUH IpH
HaKJIOHe mpoOupku mox yriaom 45° ot Beprukanu (I'OCT 20287-91).

Temrmieparypa 3acTbIBaHUs AN3EIBHOTO TOIUIMBA — BEJIMYUHA YCJIOBHASI M CIY)KUT JIUIIL OPUEHTUPOM IS
oIpezieIeHus YCJIOBHI IPUMEHEHHUS TOILIMBA.

>
=’

Puc. 4. IIpubop a7t onpeneneHus TeMIiepaTypsl IOMYTHEHUS U 3aCTHIBAHUS TOIUIMBA!

1 — npobupxka HapyxHast; 2 — MpoOupKa BHYTPEHHSS; 3 — NpoOKa; 4 — TepMOMETp; 5 — Melranka

CyIHOCTD OnpeeNieHNs] TEMIIEPATYPhl TIOMYTHEHHUS TOIUIMBA 3aKJII0YACTCSl B TITyOOKOM €ro OXJIaXICHUH 1
BU3YaJIbHOM HaOJIIOZICHUN 32 M3MEHEHHEM €ro COCTOSHHMA. TeMIeparypa 3acThIBaHHS ONpPEEIseTCs] IpH TITyO0KOM
OXJIQKACHUHU TOIUIMBA IO COCTOSIHUSI TOTEPH MOABHKHOCTH.

IMopsimok BBHIIONHEHNS OTIBITA:

1. McnpiTyeMOe TOIIMBO THIATEIBHO IEPEMEIINBAIOT M HAIMBAIOT BO BHYTPEHHIO MPOOHPKY 10 METKU
(40 MM ot ngHa HaHeceHa MeTKa). [IpoOMpKY 3aKphIBalOT KOPKOBOW TPOOKOH ¢ TepMomeTpoM. TepmomeTp
BCTABJAIOT TaK, YTOOBI €r0 PTYTHBIM MIAPHK HAXOIWICA B NMPOOMpPKE HA PACCTOSIHUM 15 MM OT JHAa M PaBHOM
PacCTOSHUU OT CTEHOK.

2. HanuBaroT HMCIBITYEMOE TOIUIMBO B JPYTyI0 NPOOMPKY, KOTOPYIO HCIOJB3YIOT B KauecTBE ITAJOHA
MPO3PavyHOCTH.

3. 3amonHAIOT cocy Mpudopa OXIIAXKIAIOIIEH CMeChI0, YPOBEHb KOTOpOW mojuepxuBaroT Ha 30—40 MM
BBIIIE YPOBHS TOIUIMBA B poOupke. TemmepaTypa OXJaguTelIbHOM cMecH NPH MCHBITAHUN BCE BPEMs JIOJDKHA OBITh
Ha 15+2 °C Hmxe TemMnepaTypbl HCIIBITYEMOIO TOILJIMBA.

4. YKpelsiioT BHYTPEHHIOIO TNPOOMPKY C TOIUIMBOM M TEPMOMETPOM BO BHEIIHEH mnpodupke. Bo
n30eKaHNue 3ar0TeBaHUs] BHYTPEHHHX CTEHOK MEXIy NPOOMPKaMH 3aJMBAIOT CEPHYIO KHCIOTY B KoimdectBe 0,5—
1,0 M.

5. INomemarot coOpaHHBI TPHOOP B OXJIAXKNAIONLYI0 CMECh. TOIUIMBO BO BpeMs OXJIaKACHHUS HEOOX0ANMO
HETIPEPHIBHO NePEMEIINBATh.

6. 3a 5 °C 1m0 oxumaeMod TeMIlepaTypbl TOMYTHEHHS NPOOUPKY BBHIHUMAIOT M3 OXJKHAIOUICH CMECH,
OBICTPO BBITHPAIOT BaTOW, CMOYEHHOHM CIIMPTOM, M CPAaBHHMBAIOT C 3TAIOHOM. [IpOOIKHTENBHOCTE OMpeesIeHNs
cpaBHeHHA He Oonee 12 c.

7. Ecinn TOIIIMBO 1O CPaBHEHHIO C TIPO3PAYHBIM 3TAJIOHOM HE M3MEHHJIOCH, TO TPOOUPKY CHOBA OITyCKarOT B
cocyz mpubopa u JajbHeliee HaOM0AeHHEe TIPOU3BOIAT Yepe3 KaXIIblil rpajayc, MOHMKas TEMIIEpaTypy TOIUIHBA.
OTH CpaBHHTENbHBIE HAOIOAEHHS C MIPO3PAaYHBIM 3TAJIOHOM IPOU3BOJIAT 10 TEX IIOp, MMOKa TOIUIMBO HE CTaHET
OTIMYaThCA OT JTalOHA, T. €. KOrJa B HEM HOosBUTCA MyTh. Ilpu ompeneneHun TeMmnepaTypbl MOMYTHEHHS
HEM3BECTHOIO O0pa3la TOIUIMBA CHayalla yYCTaHABJIMBAIOT 3HAYEHHUsS ITUX TEMIEparyp HPUOIM3HUTEIBHO IyTeM
HaOJII0IeHNs 32 COCTOSTHUEM TOILINBa yepe3 Kaxsie 5 °C.

8. Jlns ompeneneHus TeMmmepaTypbl 3acTblBaHMsS TOIUIMBA B COOTBETCTBMM C IyHKTamMu | u 2
MOATOTAaBIMBAIOT PHOOP C MCIIBITYEMBIM 00€3BOKEHHBIM (C IIOMOIIBIO CBEXEIIPOKAJIEHHOTO XJIOPUCTOTO KaJIbIIHs)
ToruMBOM. I1oArOTOBIICHHBIN MPUOOP MOMENIAIOT B COCY/] C OXJIaXarollel cMechio. TeMneparypa oxinaanTeabHON
cMecH oIDkHA ObITh Ha 5 °C HIDKe ITpeAroIaraeMoi TeMIepaTyphl 3aCThIBAHHS TOIUIHBA.

9. He BbIHMMas M3 OXJ@XAAIOIIEH cMecH, HAKJIOHSIOT npubop mox yrmoMm 45° M jnepkaT B TakoM
TIOJIOKEHNH B TEYEHUE OJHOW MUHYTBHI, 1O TEX IOp, MOKa MCHBITYEMOE TOIUIMBO B IPOOUPKE NMPUMET TEMIIEpaTypy,
COOTBETCTBYIOIIYIO TEMIEPATYpPE €0 3aCThIBAHMUSL.

10. BeiHMMAIOT MPOOUPKY M3 OXJAXKIAIOMIEH CMECH, IIPOTHPAIOT CTEHKH BaTOW, CMOYEHHOW B CHHpTE, U
HaOJIIOAI0T, HE CMECTHIICS JIM MEHUCK TOIUIMBA. ECIIM MEHUCK HE CMECTHIICS, TO TOIUIMBO OCTACTCs 3aCTHIBILIMM, U
HaoOopot. Ecnu Temneparypa ToIuMBa HEM3BECTHA AaXKe NMPHOIM3UTENIBHO, UCIBITAHUE TI0 CMEIICHUIO MEHHCKA
OpoBOAAT uepe3 Kaxiasle 5 °C MOHMXKEHUS TeMIepaTypbl TOILIMBA. Temmeparypy CMecH B 3TOM Cllydae
HOJJIEP)KUBAIOT Ha 4—5° HUDKe TemIepaTypsl TorutkBa. Ilocie npoBeneHus UCIbITaHus MPUOop U pabodee MecTo
MPUBOJAT B IEPBOHAUAIIBHOE MIOJ0XKEHUE.

6. Onpedenerue yemarno8020 YUCIA
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Ha ocuoBanuu PE3YyJbTaTOB H3MCEPCHUSA, UCIIOJIB3YS SMIIUPUUYCCKYIO (1)OpMyJ'Iy, OIMpCACIINTE LCTAHOBOC

YUCJIO0:
19879
9=y, +178""
XFEL

IJie Nagoc — KUHEMaTHuecKas BAskocTh npu 20°C, Mm?/c;
I200c — TDIOTHOCTS, T/cM®,

7. Cocmasnenue omuema
ITo pe3ynbpraTaM IPOBEICHHBIX OINBITOB 3AIOJHSAIOT TAOHILY 2.
Tabnmma 2. Otyer 0 1ab0paTopHON pabOTe MO OIEHKE Ka4eCTBa JH3EIFHOTO TOILTNBA

HanmenoBanue nmokasareiei ITo T'OCT

HonyquHHe Ha OCHOBAaHHUH IIPOBCIACHHBIX
aHaJIN30B

IIBer

MexaHudeckue IIPUMECHU U BOJIA

InotHOCTS, Kr/M3 1pH 20 °C

BsskocTh kuHeMarndeckas npu 20 °C, mm?%/c

Temnepatypa 3acteiBaHus, °C, He BbILIE

TemnepaTtypa nomyTHeHus, °C, He BbILIE

3aKiI0o4eHne O TPHTOAHOCTH o0pasma K
NPUMEHECHUIO

Ha ocHoBanun JAAHHBIX aHaJin3a TOIUIMBA OHIPEACISIOT BO3MOKHBIC o0lacTu ero MPUMCHCHUA (CCSOHHBIG,

KJ'II/IMaTI/I‘IeCKI/Ie).

Kpurepumn oneHku:

CTyzeHT 1OJDKeH BBIOIHUTS JIBE 1a00paTOpHBIE pabOTHI.

MaxkcumanbHO 16 6auIoB — 3a OJHOCTHIO PEIICHHBIC X IPAaMOTHO 0(QOPMIICHHBIC MPAKTHYSCKUE PadOTHI;
MunanMansHO 9 6aJuToB — 32 HETTOMHBIH OTBET C OMMYIICHAEM IPYOBIX OMIHOOK.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

BonpocsI 1151 3a4éTa ¢ oneHkoii (8 cemectp)

IO JUCLHMIIIIMHE TexHoJIOrHsA Hed)TI/I K rasa

1. ®pakuuoHHkIH cocTaB HeTel 1 HeQTETPOAYKTOB.

2. OcCHOBHBIE XapaKTEPUCTHKH OCH3WHOB, TU3ENbHBIX TOIUINB, PEAKTUBHBIX TOIUIUB, PErYJIHpyeMbIC
I'OCT. Tpe6osanus OCT Ha Ma3yT.

3. CnocoOs pasronku HedTei. [InoTHOCTE HETH U ra3a. MoJeKyaspHas Macca

4. lleraHOBOE YHCJO: OINpEaeNieHHe, METO J1a00OPaTOPHON OLIEHKH, CIOCOOBI MOBBIMICHHS [IETAHOBOTO

qucia

5. Bsi3kocTh - nMHaMHUYecKas, KMHEMaTH4eCKas, YCJIOBHas. TeruioBble cBoicTBa. HuskoremrieparypHbie

CBOWCTBA.

6. OKTaHOBOE YHCIIO: OMpPECICHUE, METO/I JJA0OPATOPHOW OLICHKH, CIIOCOOBI TIOBBIIICHHS OKTAHOBOT'O YMCJIa,

MEXaHH3M JIeHCTBHS aHTHETOHATOPOB, BHICOKOOKTAHOBBIX MIPHCAIOK.

7. ITonsiTre 006 ANIEKTPUIECKUX U ONITHYECKUX CBOHCTBAaX HE(TH U HEYTEIPOTYKTOB

8. OcHoBubie TpeOoBanuss 'OCToB Ha MUCTWUIATHOE TOIUIMBO — OCH3HMH, IHM3CIBHOE, PEAKTHBHOC

TOIUIMBO. MapKHy TOIUINB

9. ManakomeTpr4ecKre CBOcTBa HEPTEOUTYMOB - TEMIIEpaTypa pa3MsrdeHus], TBEPIOCTh, PACTSHKUMOCTh

10. Kiaccudukaius He(hTepoIyKTOB

11. Knaccudukaruu vedreii mo FOCT. Cocrapnenue mudpa HedTH

12. Cxema DJIOY - ABT - BropuuHas neperonka oenzuna. Orenka 3(h(OEeKTUBHOCTH PabOThl yCTaHOBOK

neperonky Hetu. OlleHKa KadecTBa MOJYYSHHBIX MPOAYKTOB. OCHOBHOE 00OPYIOBaHHE YCTaHOBOK

MePEeroHKH HeTH.

13. Onpenencnue Bapuanta nepepadboTkn HedTH. OCHOBHBIE MApPKU M XapaKTEPUCTUKK He(Tel, PoaBaeMbIX

Ha MHPOBBIX PBIHKAX.

14. BakyymHas meperoHka MasyTa, anmaparypa Jjisi CO3/IaHHsI BaKyyMa

15. Tpe6opanus [OCT Ha noarorosieHHyto HeTb. HeoOX0MUMOCTh 00€3BOKHBAHUSI U 00ECCOTUBAHHUS

HedTel

16. Octpoe u HUPKYJISAIMOHHOE OpoIeHHe aTMOC()EpHO KOJIOHHBI, €r0 HazHaueHHe. Poib BOASHOTO

napa mnpH rneperoHke HeTu.

17. Metonp! paspyieHns: HeTsHbIX SMYIIbcHid. CTadbunmzanust HehTei, CXeMBbI

18. OcHoBHbIC arnmaparsl YCTAHOBOK reperoHku Hedyru. Teoperrieckue 0cHOBBI Tporiecca. Bo3aMOKHBIE CXEMBI

aTMoc(epHOI! TeperoHKH HepTH

19. BuyrputpyOHast n1eamysbcaius. CxeMbl MOAroTOBKH HedTel 1eBoHa 1 KapOoHa.

20. Ouncrka HeTH U raza OT CEPOBOJIOPOJIA, BOABI: TEXHOJIOTHH, CXEMbI, TEXHOJIOTHIECKUE PEKHUMEL.

OCHOBHBIE aImapaTbl YCTaHOBOK TIEPETOHKH HEPTH

Kpurtepun ouenkmu:
8 cemecTp:
MaxkcumansHo 40 GansioB - 3a MOTHBIN, pa3BEPHYTHIH OTBET Ha IMTOCTABJICHHBIE BOTIPOCHI.
MunnManbpHO 24 Gania — 3a HENOJIHBIN OTBET C IOMYIIEHHEM TPYOBIX OIINOOK PH
ONpPENIETIEHUN CYIIHOCTH PACKPBIBAEMBIX MOHITUH, TEOPUH, IBJICHUI
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HwmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puinan)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuieKT BOonpocoB /1Jisi KOHTPOJIbHO# padoTsl (8 cemecTp)
no mucuuruinae 51.B.06 Texuosorus HedTu rasa

@pakiuoHHblii coctaB HepTed u  HedrenpoaykToB. CmocoObl pa3roHKH HedTei.
[TnotHOCTH HedTH U Ta3a. MonekynsapHas Macca. JlaBieHne HaChIEHHBIX apoB.

Bsaskocte - nuMHamMu4yeckas, KHHEMAaTU4ecKas, YCIOBHas. TeruloBble CBOMCTBA.
HuskoremneparypHsie cBoiicTBa. [IoHsATHE 00 JIEKTPUYECKUX U ONTHYECKUX CBOWCTBAX He(PTH
U HepTenmpoAayKkToB. MalakoMeTpHUecKue CBOWCTBAa He(PTEeOMTYyMOB - TeMIeparypa

pa3MsATYCHHSI, TBEPIAOCTh, PACTSKIMOCTb

TexHonormueckas u TexHuueckas kinaccupukanus vedreit: Knaccudpukanum vedre mo
['OCT. CocraBnenne mmdpa HegTu. OnpenencHue Bapuanta nepepadorku Hedhtu. OCHOBHBIC
MapKH U XapaKTePUCTUKH HEPTEH, MPO1aBaeMbIX Ha MUPOBBIX PBIHKAX

TpeboBanust 'OCT na moxaroroeneHHyro HedTb. HeobOxommmocTs 00€3BOKHMBAaHUS H
obecconuBanusi Hereid. MeToapl paspyiieHuss HePTAHbIX dMynabcuid. Crabunm3anust HedTe,
CXEMBI.

BuyrputpyOnass nesmynbcamms. CxeMbl TOATOTOBKH HeTeld JaeBOHa M KapOoHa.
Ounctka HepTH W raza OT CEPOBOJOPOJA, BOABI: TEXHOJOTHH, CXEMBI, TEXHOJIOTUYECKHE
pexxumbl. OCHOBHBIE aIapaThl yCTAHOBOK IMEPETOHKH HE(PTH.

Teopernueckre ocHOBHI Ipolecca. Bo3moxkHbIe cxembl aTMOc(epHOit TeperoHku HedTu.
OcTtpoe ¥ UMPKYISILMOHHOE OpOIIEHHWE aTMOC(EepHON KOJOHHBI, €ro Ha3zHadeHue. Poib
BOJSIHOTO Tlapa TpU TIeperoHke HepTH. BakyymHas meperoHka MmasyTa, ammaparypa s
CO3/1aHUSI BaKyyMa.

Cxema DJIOY - ABT - BropuuHas neperonka 6ensuna. Ouenka 3¢ dekTuBHOCTH pabOThI
yCTaHOBOK TmeperoHkn Hedtu. OIeHKa KadecTBa TNOJMYYEHHBIX NPOAYKTOB. (OCHOBHOE
000py1I0BaHUE YCTAHOBOK NEPETOHKH HEPTHU.

Knaccudukanus nedrenponykroB. OcHoBubie TpeOoBanus ['OCToB Ha AUCTHUILIATHOE
TOIUINBO — OEH3MH, AU3EIbHOE, PEaKTUBHOE TOIIMBO. Mapku ToruB. OKTaHOBOE YHCIO:
ompenesieHue, METOJ JIa0OpaTOPHOM OIIEHKH, CIMOCOOBI TIOBBIMICHHWS OKTAaHOBOTO YHCIIA,
MEXaHU3M JICWCTBUS aHTHIETOHATOPOB, BBICOKOOKTAHOBBIX NpHCcaaoK. lleraHoBoe wmcio:
onpejeNieHue, METOJ JIabopaTOpHOW OIIEHKH, CHOCOObI TOBBIIMIEHHS LI€TAaHOBOIO YHCIIA.
OCHOBHBIE ~ XApPaKTEPUCTHKH  OEH3WHOB, JHM3EIBHBIX TOIUIMB, pPEAaKTUBHBIX  TOILIUB,
perynupyembie 'OCT. Tpe6osanust 'OCT Ha ma3yT.

Kpurepuun oueHkn KOHTPOJIbHON padoThI:

CryneHT noiKeH ciaTh | KOHTPOJIbHYIO padoTy:

MaxkcumanbHo 30 6ay0B — 3a MOJTHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJIEHHBIN BOIIPOC;
MUHHMAJIBHO 18 0aioB — 3a HEMOIHBIA OTBET C JIOMYIIEHUEM OITHOOK.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((priuan)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KoMmmuiekT 3a1anuii 1,15 rpynmnoBbIX Auckyccuii (8 cemectp)
o pucrumuinae b1.B.06 Texuosmorust HedTH U rasza

I'pynnoBas auckyccust Nel «Omnpenenenue GU3NKO-XMMAYECKUX CBOWCTB OCH3MHOBY»

. UTo Takoe MI0THOCTb BELIECTBA, KAK €€ OIPEIEIISIIOT?

. Kak 3aBucuT II1I0THOCTB OT TeMnepaTypsl?

. B xakux mpenenax HaxoqUTCS IUIOTHOCTh OCH3MHOB?

. Kakum nokasarenem olieHHBAETCsl HAIMYUE OPTaHUYECKUX KUCIIOT B TOIUINBE?

. Uro Takoe (ppakMOHHBIN COCTAB TOIJIMBA U KaK OH OIpeensiercs?

. Kakoe cBoiicTBO TommBa xapakrepusyeT GppakMOHHBINA COCTaB?

. Kakue cBoiictBa ToruB xapakrepusyert temmneparypa 10%, 50% u 90% otrona?
. KakoBsl Texanueckue tpedoBanus [[OCTa k ¢ppakmoOHHOMY cOocTaBy OeH3MHA?
. [lepeuncnure Mmapku OEH3MHOB

O 00 1 O D B~ WIN—

I'pynmoBas guckyccust Ne2 «Onpenenenue Gu3nKo-XMMUYECKHX CBOWCTB TU3EIBHBIX TOTLIHBY

1.Yro Takoe quHaMHuecKas U KMHEMaTH4ecKasl BSI3KOCTh?

2. Kak BnusieT BA3KOCTb Ha SKCILTyaTallMOHHbIE CBOMCTBA IU3€JIbHBIX TOIIUB?

3. JlaiiTe onpezaeneHue TeMIepaTypbl IOMyTHEHUS U 3aCThIBAHUS TOIINBA.

4. B uem 3akiouyaercs (pusnveckasi CylHOCTh IOMYTHEHUS U 3aCTbIBaHUS TOIUINBA?

5. B uem 3awimouaercss SKCIUTyaTallUOHHAs OLEHKA JW3€IbHOIO TOIUIMBA 110 TEMIIepaType
MOMYTHEHHMSI U 3aCThIBAaHUS?

6. [1pu kaxoif TeMneparype Hapy>KHOTO BO3/1yXa MOKET IPUMEHSATCS JaHHbIN 00pasel] TormBa?
7. IlepeunciiTe Mapky TNA3EJIbHBIX TOILINB.

Kpurtepuu ouneHk# rpynnoBbIX TUCKYCCHIA:
CTyzeHT 0JI’KEH Y4acTBOBATh B IBYX IPYMIOBBIX TUCKYCCHUSX.
MakcumanpbHo 4 Oa/ioB — 3a TIOJHOCTBIO PEIICHHBIE W TPaMOTHO O(OPMIICHHBIE
MpakTH4eCKHe padoThl;
MunumanibHO 3 0aIOB — 32 HETIOJIHBIN OTBET C JOMYIICHHUEM OITHOOK.
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Mun#CTEpCTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HuxHexkaMCKull XUMHKO-TEXHOJIOTUYECKUI HHCTUTYT ((uiran)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuil HallMOHAJIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET»
TexHonoruueckuil GpakynbTeT

KoMmmuiekT 3aganuii 115 npakTudeckux pador (8 cemectp)
no qucuuruiae b1.B.06 Texnonorus HedTr u raza

[Ipaktudeckas padora Nel «Pacder yCTaHOBOK MOATOTOBKH U MEPETOHKU HEPTH

Paccuurars abcopbep

[Topsinok TexHonoruyeckoro pacuera abcopoepa ciieayroLmii:

1. ITo puc. 5.1 ¢ y4eroM OTHOCHTENBLHOMN IJIOTHOCTH OCYILAEMOro rasa p
M cojepikanus cosiei B pactBope abcopdenra C onpeaesstoT py JaBJIeHUH rasa
P, v Temneparypax rasa f, ¥ TpeGyemMoil TOUKH POCHI OCYLIEHHOIO rasa f,, BlIaK-
HOCThb r'a3a Ha Bxoje B abcopOep W, u Ha Beixoae u3 Hero W, ;.

2. OnpenensA0T KOJUYECTBO BJIAry, yaaleHHOMH 13 rasa B abcopOepe:

Wa: Wr - an.r, {5-4}
Wa(' = Wa ’ Gr- {5-5}

3. Ilo puc. 5.3 onpeaensior MacCOBYH KOHLUEHTPALMIO PEreHepUpOBaAHHOIO
adcopbenTa X, npu CpeiHeil Temneparype KOHTakTa f,  Tpedyemoii TOUKE POCh
OCYIIEHHOrO rasa fo,p. MaccoBasi KOHLEHTpALMUs HACKILIEHHOro adbcopOenTa X,
BLIOMpaeTcss MCXO0/d M3 NPAKTHYECKHX CcOOOpaskeHMi, a 3aTeM NpoBepseTcs Mo
pacuety pereHepauun abcopdenra (X, = 96 % mac.).

4. nsa nocrpoenust padoueil nuHun B adcopbepe paccUMTBHIBAIOT OTHOCH-
TCJILHBIC MOJIBHBIC KOHLUCHTPALWH!

a) BO/Ibl B pereHepupoBaHHOM adcopOeHTe:

1-X )M
X'lp — [ 'p] FITHE , {5-6}
18-X,
rae Moy — MOJIEKyJIsipHas Macca MIIHKOJs;
0) BOJbI B HACKILLEHHOM abcopOeHTe:

1-X, )M,
{ 1 S}i)X TJINK 7 {5_?}

Xn:
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rae My, — MOJEKyJIgspHas Macca rHKOJIA;

0) BOABI B HACKILIEHHOM adcopOeHTe:
1-X, )M
X,.= {H—mw
18- X ’

B) BOALI B ra3e Ha BXozae B abcopOep:

Y.= i 224 =124 - W
18
') BOABI B ra3e Ha BeIX0/¢ U3 abcopOepa:
Vir= Her224 =124 W,,.

Ha ocHoBaHuM 3THX pacHeTOB ONPEJe/si0T KOOpAUHAThl pabodeii JTHHHUM:
Touku A(X'p, Vo) 1 Touku B (X', Y'1).

5. ITo ypaBHeHUIO MaTepHaAILHOINO DalaHca pacCUUTHIBAKOT HEOOXOIMMOE KOJTH-
4YECTBO pereHepHpoBaHHOro abcopdeHTa M KpaTHOCTE LMPKYsuuy adcopdenra /:

_Gi-y.)

L= 2% S (5.10)
Lg=L 'anx: (5-11)
I=LJ/W,. (5.12)

6. Jus nocrpoeHHs KpPHBOH paBHOBECHsS IPOM3BONBHO 3aJal0TCA PALOM
KOHLIEHTpauuii abcopbenTa X, 0XBaThIBAIOLIMX MMEIOLIUECH KOHLEHTpauuu oT X,
10 X, a Takke OonpenensioT OTHOCUTE/IbHbIE MOIBHBIE KOHLUEHTPALMK BOkLl B a0-
copbente X' (1. 4, @); TOYKH pOCHI raza Ajs MPHUHATHIX KOHUeHTpauuii X u cpeaneii
TEMIEpaTypbl KOHTaKTa f, (puc. 5.3); Bnarocoaep;kanue raza (n. 1) u oTHoCHTENb-
HBIE€ MOIbHBIE KOHLIEHTPALHH BOJLI B raze Y (n. 4, g).

7. B koopauHaTtax X'—Y' erpostt pabouyio THHUIO AB, THHHUIO paBHOBECHS U
CTYNeH4YaTyO JIUHUIO (puc. 5.4). ITo cryneHuyaToil MTHHUM ONPENEsIOT YUCIIO TEO-
peTH4decKkux Tapenok B abcopdepe n (uis puc. 54 n=4).

8. OnpenensioT YHCIIO NPaKTHYECKHX Tapelok i, B abcopbepe no ¢opmye:

.=

p (5.13)

3

n
yl
riae N — k... tapenok (n = 0,25-0,40).

5.7

(5.8)

(5.9)
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7. Onpenensator quamerp adbcopdepa D no gopmyre:

I’Jr

D=1,128 4.7)

2

Aon

rie V; — IpOoM3BOAMTENLHOCTE abeopoepa 1o rasy, M /c; W — Z0IyCTHMAas CKOPOCTh
JIBHKEHHA Ta3a B cBO00IHOM cedeHnu abcopoepa, M/c (W 4op = 0,205 m/c).

Ecnu paccuuranHelii quaMerp abcopdepa He coBnajaeT ¢ HOPMAIIM30BAH-
HBIM 3HAYEHHMEM, TO MNPUHHMAKT Onmxkaiimmii donemmii nuamerp. Hopmanuzo-
BaHHBIE JHAMETPBl UMEKT cleayrwomue 3HadeHus, m: 1,07 1.2; 1.4; 1,6; 1,8; 2,0;
2.2:24:26:28:3,0:32:34:3.6:3.8:4.,0:4,5:5.0;5,5:6,0;6,4:7,0;: 8,0;9.0.

8. Onpenenstor BeicoTy abcopdepa H no popmyne:

H=hy+ hyap+ by + Dy, (4.8)

rje h, — BbICOTA OT BEepPXHEro LUTylepa A0 BepxHeil tapenku, M; s, pasna 1/2 nua-
meTpa abcopbepa, ecnd aHuule waposoe (auamerp abcopbepa Gonee 4 M), U
1/4 nuamerpa, eciaM JIHMIIE JUIMITHYECKOE; My, — BBICOTA, 3aHATAs TapelKaMmu;
h,p = a(n, — 1), rae a = 0,6 m 1A abcopOepor auaMmeTrpom 10 6 M U a = 0,8 nna
abcopOepos nuameTpom Gosiee 6 M; 1, — YUCIO NPAKTHYECKHX Tapeiok (cM. 1. 6);
h,— BbicOoTa 30HBI nuTaHus abcopdepa; i, = 1,5-2,5 M; h,— BbicoTa HHU3a abcopde-
pa, onpexaensercs ucxonas U3 5—10-muHyTHOrO 3anaca HacelllleHHOro abdcopdenTa
BHU3Y abcopbepa, HeoOXOAUMOro JJisi HOpMALHOH paboTel Hacoca WIH NepeToKa

B fecopOep, no dopmyie:

ho= 4'?0-.[

= M
H ~
nD”

£

. (4.9)

rjie y,— HpOU3BOAHUTEIILHOCTL Hacoca, M /MHH, T — 3amac abcopOeHTa, MHH;

.n
D — nnametp abcopbepa, M.
¥

¥ il B

p K
Puc. 5.4, T'padmueckoe onpeaeneHHe YHCIA TEOPESTHYESCKHX TAPelIoK
B abcopbepe

1 2 3 4 5 6 7 8 9
[IpousBoautensHocTs | 10000 | 12000 | 30000 | 2000 | 50000 | 3000 | 5000 | 5500 | 3200
yctaHoBKH Gy
OTHOCHUTENbHAS 0,6 0,8 0,7 0,75 1,2 0,9 1,4 1,6 0,8
MIOTHOCTH
OCYIIIaeMOT0 rasa p
Cognepxanwne coneii B | 20 30 25 10 5 30 20 15 10
pacTtBope abcopbOeHTa
C
Tpebyemas TOYKa -40
pocHI to,p
JlaBnenue raza, Pr 0,6 0,4 0,6 0,6 0,2 0,8 0,8 0,2 0,6
Temmneparyparazat: | 10 150 90 30 60 120 |10 120 | 150
Cpenusis 10
TeMIeparypa
KOHTaKTa pu
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‘ abcopbuuu \

Kpurtepun oneHku npakTudeckoii padorsi:
CTyIeHT HOJDKEH BBITOJIHUTE OJJHY MPAKTHUECKYIO padoTy.
MaxkcumanpbHo 10 6amuioB — 3a TOJHOCTBHIO PEIICHHBIE W TPaMOTHO O(OpMIICHHBIC
NpaKTUYECKHE PadoOTHI;
MuHuMaNbHO 6 6aJIJIOB — 32 HEMOJIHBINA OTBET C AOMYIIEHUEM OIIHOOK.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HwmxHekaMCKUif XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommnuekT 3ananumii a5 1adopatopHbix pador (9 cemectp)
o pucrumuivae b1.B.J1B.9.2 Texuosmorust HeTH U rasza
JIaboparopHas pabora Nel «Omnpenencare GU3NKO-XUMUYECKUX CBOWCTB OCH3UHOBY
ens paboThI:
1. 3HaKOMCTBO C HOPMATHBHO-TEXHHYECKOH IOKYMEHTAIMEH 1O KadecTBY OCH3MHOB

('OCTamu Ha moka3zaTenu KadecTBa U METOIbI UX omnpenenenus) (cm. [Ipmioxenue, Tadn. 1 u
2).

2. Omuenka ucnpITyeMOro o0Opasia OeH3WHA M0 BHEIIHWUM IpH3HaKaMm (IpO3pavyHOCTb,
[[BET, 3alax, HaJIUMYHE BOABI M BHIUMBIX HEBOOPYKCHHBIM IJIA30M MEXaHHYECKHX MPUMECEH,
XapakTep UCTIAPEHUS KaIUTH ¢ GHIBTPOBAIBHOM Oymarn).

3. IlpoBeneHue aHanu3a Ha coJep)kaHUE B OEH3MHE BOJOPACTBOPUMBIX KHUCIOT H
HIeJI04ei.

4. OnpenencHue HaTUIUS B OEH3UHE 0JIe(hUHOB.

5. M3Mmepenue mioTHOCTH OEH3MHA apeOMETPOM.

6. Onpenenenne (HpaKIIMOHHOTO COCTaBa OCH3WHA PA3TOHKOM.

PaboTa nmponsBoanTCS B BHITSHKHOM MIKady!

OG6opy/ioBaHKe ¥ PEaKTUBBL: IIIMHAPH eMKocThio 100 m 10 cm®, ¢uibTpoBanbHas
Oymara, enuTeNbHas BOPOHKA, apeoMEeTp, Habop MpoOUPOK, MUIMETKHU, TEPMOMETP, CTEKIISTHHAS
najgouka, koysida Bropra, HUCXOIAIIMNA XOJOAWIHHUK, KOJIOOHArpeBarenb, oOpaser; OeH3MHA,
nepmanranat kanus (0,1 M BoaHbIil pacTBOp), MeTuioBbIN opaHkeBblid (0,02% - HbI BOIHBIN
pactBop), hpenondraneun (1 % - HbII ciupTOBOM pacTBOp), MHANMKaTopHas nacta MCB-IIP.

1. Onienka OeH3MHA 110 BHEITHUM MPU3HAKAM

HestunupoBannble O€H3UHBI, Kak MpaBWwio, OeciBeTHbl. MHOrga OHHM HMEIOT
JKEJITOBAaThI OTTEHOK M3-32 HAJIWYUS CMOJMCTBIX BEUIECTB. OTUIMPOBAHHBIE OEH3UHBI
CIEIHaJIbHO OKPAILMBAIOT (B APKO-KEITHIN MM OPaH>KEBO-KPACHBIHN I[BET), TAK KaK BXOJASIIUHN B
UX COCTaB TETPA’TUIICBUHEL] SIIOBUT.

Jnst  ompezeneHus TPO3pavyHOCTH O€H3WHA UCIOJIB3YIOT CTEKJISHHBIA  ITHJIHHJP.
HeBoopyxeHHBIM TJIa30M HE JOHKHO OBITh OOHAPY)KEHO MEXaHHUYECKHUX B3BEHICHHBIX H
OCEBIIMX HAa JHO UWIMHApPA IMOCTOPOHHMX HpuMeced W Boabl. MyTHOCTH O€H3WMHA NpuU
KOMHATHOW TeMIiepaType OOBIYHO OOYCJIOBJIE€HA HAJIMYMEM B HEM BOJbI B BUJE dMYJIbCUU HIIU
MeXaHH4YecKux mnpumeceid. Takoil OeH3MH mepes NPUMEHEHHEM HEOOXOAMMO MOABEPTHYThH
oTcTOrO U (unbTpanuu. Hamuuue Boapl B O€H3MHE OCOOCHHO OMACHO B 3WMHEE BpEMs, KOTJa
oOpa3ymolyecss KpUCTaulbl JibJla HApYLIAIOT JO3UPOBKY TOIUIMBA M Ja)K€ MOTYT BBI3bIBATh
MOJIHOE TIpeKpalieHre ero mojgayu. Kpome Toro, mpu HaJu4MM BOJbI YBEIMYUBAETCS KOP-
PO3MOHHOE JIEHCTBUE TOIINBA, YCUIIMBAIOTCS MPOLIECCHl OKHCICHHUS.

MexaHnuyeckue MpuMecH MOTYT NOMaaTh B TOIUIMBO MPH UCIOJIb30BAHUU T'PSI3HOM Taphl
U 3arpsA3HEHHOr0 3alpaBOYHOro obOopynoBaHus. [IpuMeHeHHe TOMIMBA, COAEpPMKAIIETO
MeXaHMYECKHUEe MPUMECH, BbI3bIBAET 3aCOPEHHE TOIUIMBOO3UPYIOIIEH CUCTEMbI, H3HOC TOIINB-
HOM ammaparypsl, a MpU MONAJaHUKM B UWIMHAPHI ABUTATENs] — W3HOC LMJIMHAPONOPIIHEBON
rpynnbl. B OeH3uHax He JoIMycKaercs NPHUCYTCTBHE Jake MeNbYaillliuX MeXaHUYEeCKUX
MpUMeECEH.

ben3unpl nMmeroT Hambosee Jerkuil (pakIUOHHBIA COCTaB MO CPABHEHUIO C JIPYTUMHU
HedTenpoaykTaMu. J{Jis onpeeneHuss nCnapseMOCTH KaIlll0 UCIIBITYEeMOTro OeH3MHA HAHOCAT Ha
(GUIBTPOBAIBHYI0O OyMary M HaOJNIOMAIOT XapakTep HCIapeHus. 3UMHHE aBTOMOOWMIIbHBIC
OCH3MHBI TOJHOCTHIO HCHApSIOTCA 3a 1 MUH, HE OCTaBisisl HHUKakoro ciena. JlerHue
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aBTOMOOWJIbHBIE OCH3MHBI HCHAPSIOTCS MeJUIeHHee, Ha Oymare COXpaHseTcs He IOJIHOCTBHIO
BBICOXIIIEE IISATHO.

Jlis mpoBeleHUsT aHaIM3a MCTBITYeMbI OCH3MH HaleiTe B CTEKISHHBIN MHIWHID,
BHU3YaJIbHO OIPEIEIUTE HATUYKME WIA OTCYTCTBUE B3BELICHHBIX MJIM OCEBUIMX HA JHO TBEPABIX
YacTUL, BOJHOIO CJIOS Ha JHE LWIMHApPAa W XapakrepHod MyTu. OneHKa HaJu4yusi BOJBI B
OCH3MHE TaK)K€ OCYLIECTBIIIETCS C MCHOJIb30BaHMEM uHHAUMKaTopHOM mnactel MCB-IIP. Ha
CTEKJIIHHYIO TAaJ04YKy HaHECUTe HEOOJbIIOE KOIUYECTBO WHAMKATOPHOW MAaCTBI, OIyCTHTE
NaJIOUKy B MCIIBITYeMBIH oOpasel OeH3uHa. M3MeHeHne nBeTa HHAMKATOPHOM MacThl C )KEITOro
Ha KPAaCHBIN CBUIETEILCTBYET O HAJIMYMU BOJBI B OeH3MHE. Pe3ynbTaThl HAOMIOACHUN 3aMUIINTEe
B OTYET.

2. OmnpeneneHue coepkanus B OEH3WHE BOIOPACTBOPUMBIX KUCIOT U mienoueid (OCT
6307-75)

W3-3a HapymieHUs TEXHOJOTHMM OYUCTKM OCH3MHAa B HEM MOTYT HpPHUCYTCTBOBATh
BOJIOPACTBOPUMBIE KHUCIOTHI U Ienodyd. Hampumep, mocie ouncTku OEH3MHA NpPU HEMOJIHON
HEUTpAJIU3aLMN CEPHOM KHCIIOTHI IIEJIOYBI0 HE HMCKIIOYEHO HAJIMYME OCTATKOB KaK Camou
KHCJIOTHI, TaK ¥ €€ MPOU3BOJHBIX — CYIb(OKUCIOT U KUCIBIX 3¢upoB. i yaaaeHus menodn
1ocjae HEWTpadu3allil CEpHOW KHCIOTHI OEH3WH MpoMbIBal0T BOAoW. lllemous momamaer B
TOIUIMBO IIPU IUIOXOW IPOMBIBKE B IIPOLIECCE OYMUCTKU. [[pyrue BOAOPAaCTBOPUMBIE KHUCIOTHI U
LIEJI0YM MOTYT OKa3aThCs B TOIUIMBE CIIy4aiHO.

[IpucyrcTBre B O€H3MHE BOJOPACTBOPUMBIX KUCIIOT U IEJI0YEH BBI3bIBAET HHTEHCUBHOE
W3HAIIMBaHUE JIeTajel apurarens (koppo3us meramioB), nmostomy ['OCTsI nmpemycMmarpuBaroT
UX TI0JIHOE OTCYTCTBHE.

MuHepanbHble KHACIOTBHI M ILIEJIOYH, HAXOIAIIMECS B TOPHOYE-CMA304HBIX MaTepHalax,
ABJSIIOTCS OJHOM W3 MPHUYMH, BBI3BIBAIOIIMX KOPPO3UIO JCTAJIEd JBUrarelsd, a Takke
METAJUIMYECKOH Tapbl W eMKocTel. [loaTomy O€H3HMHBI, COJepiKallie BOJOPACTBOPUMBIC
KHCJIOTBI U IEJI0YH, K IKCIUTyaTallud HEPUTOHBI.

Puc. 1. Onpenenenue coaepxanus B O€H3MHE BOJOPACTBOPUMBIX KUCIIOT U ILEIOYEH:

1— BomHas BHITSKKA; 2 — OeH3WH; 3 — JeNWTeNbHas BOPOHKA; 4— KpaH; 5 —
MUNETKH; 6 — MpoOupKu

Jns ompeneneHus coaep)kaHHs B OEH3MHE BOJOPACTBOPUMBIX KHCIOT M IIEIO0Yen
oOpaser; OeH3WHA TIIATENbHO MEpeMelaiTe BCTPAXUBaHMEM B OYTBUIKE, 3aTeM HajlelTe B
JENUTENbHYI0 BOpOHKY 3 (puc. 1.) 10 mn ucnbiTyeMoro OeH3WHa M J00aBbTE TaKOE K€ KOJH-
YeCTBO JUCTHJUIMPOBAHHOW BOJBI. BOpOHKY 3akpoiiTe mpoOKoH, CHHUMHUTE CO IUTaTWBAa WU
IepeMeIIalTe COAEPKUMOE BCTPSIXMBAHUEM B TeueHue 5 MUH. Ilocie 3Toro BOpOHKY yKpemnure
Ha IITaTHBE, JaiiTeé CMECH OTCTOSTHCS, 3aT€M BOJHYIO BBITSDKKY 1, HAXOISIIYIOCS BHHU3Y JCIH-
TeIHHOU BOPOHKH, CJICUTE C IOMOIIBIO KpaHa 4 B 1Be TPOOUPKH 6.

B oxny u3 nmpoOupok 100aBbTe OJHY-ABE KaIllId PacTBOpa METUIOPAHXka, B IPYTyI0 —
OJIHY-/IB€ Karuii pactBopa ¢enondranenna. [Ipu Hannuuu B OEH3UHE BOAOPACTBOPUMBIX KHCIIOT
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BOJIHAS BBITSDKKA B MIPOOMPKE OKPACUTCS B KPACHBIN ILIBET, a MPU UX OTCYTCTBHH — B XKEITO-
OpPaHKEBBIN.
[Ipn Hanuuuu B OCH3WHE IIENOYCH BOJHAS BBITSHKKA OKPACHUTCS B MAJIMHOBBIM IBET, a
IIPH UX OTCYTCTBHUHM — OCTaHETCsl OeCIBeTHOU WM cierka mobeneer. [lomydeHHbIE pe3yabTaThl
HEO0OXOIUMO CPaBHUTH ¢ JaHHBIMU Tabi. 1.1. [TomyueHHBIC pe3yIbTaThI 3AIUIIUTE B OTYET.
Tabnuna 1. [{BeT MHAMKATOPOB B pa3IMUHBIX Cpeaax.

Cpena Metunopamk | @eHondranenH
Iemounas Kentoriit ManuHOBBIH
Heiitpanpnas | OpanxeBblil becuseTHbIi
Kucnas Kpachsrit becuseTHbIi

bensun Moxker ObITH AOMYIIEH K NMPUMEHEHHUIO TOJIBKO MPH YCIOBHH, YTO €r0 BOIHAs
BBITSDKKA OCTaeTCs HEeUTpasbHOM. Ecnu BoaHAs BBITSKKA KHCHIAs WIM IIEJIOYHAsA, TO
UCTIBITYeMbIi OeH3UH OpakytoT. Pe3ynpTaTsl HAOMIOIEHUH 3aUIIUTE B OTYET.

3. Onpenenenue HaTU4Us 0Je(PUHOB B OCH3NHE

OnedmHamMu Ha3BIBAIOTCS HEMpPEICIbHBIC YITIEBOAOPOIBI, COACpXKAIIe B MOJIEKYyJax
JIBOIHBIE YIIIEPO-YTIEPOIHBIE CBSI3U.

bensunbl Ui nBUratened, MMEIOIIME B CBOEM COCTaBE€ HIPOAYKTHI TEPMHUYECKOIO
KpPEKUHTa, MOTYT COJepXKaTh 3HAYUTEIBHOE KOJIMYECTBO OJE(PHHOB, CIIOCOOHBIX BO BpeMs
TPaHCIIOPTUPOBAHUS U XpaHeHus IIpEeBPALIATHCS BCJIEJICTBUE OKHUCJIUTEIBHO-
MOJIMMEPU3AL[MOHHBIX IIPOLECCOB B CMOJIBI, YPE3MEPHO BBICOKAsl KOHLEHTpPALUs KOTOPBIX
HEraTUBHO OTpa)kaeTcsi Ha pabore aBurarencil. B cBsf3u ¢ 3TMM BO3HUKAET HEOOXOAMMOCTh
KaUeCTBEHHONM OLIEHKM B OKCIUIyaTallMOHHBIX  YCJIOBHMSIX CIHOCOOHOCTHM OEH3MHOB K
CaMOIIPOU3BOJIbBHOMY OCMOJIEHUIO.

OuneuHBI JIETKO OKUCISIOTCS, BOCCTAHABIMBAS CONPUKACAIOMINECS C HUIMUA OKHCITHTEIH.
Jljisl BBITTOJTHEHMSI aHAJIM3a UCTIBITYEMbI OCH3WH HaJeWTe B MPOTrpaJynpOBaHHYIO MPOOUPKY 110
ypoBHs 30.. 40 MM u 100aBbT€ NPUMEPHO TaKO€ K€ KOJIMYECTBO BOJHOTO pacTBOpa
nepmanranara kaiaus. [IpoOupky 3akpoiite npoOKoi, MHTEHCUBHO BCTPAXHUTE CMECh B TEUECHUE
10... 15 ¢, a 3aTeM maiTe CMECHU OTCTOATLCA. Ecam mociie oTcTamBaHHUS JKUIKOCTH B HHKHEH
yacTH MNpOOUMPKH HMEeT MAaJIMHOBO-(DHOJETOBYIO OKpacKy, TO 3TO CBUJIETEIbCTBYET 00
OTCYTCTBUHU B O€H3MHE 0JIe()UHOB.

ObeciBeunBaHUE BOJHOTO CJIOS WJIM W3MEHEHHE MaJMHOBO-(HUOJETOBOM OKpAaCKH Ha
JKEJITYI0 WM KOPUYHEBYIO SBIIIETCS NMPU3HAKOM HAJIWYMS 0JIE(UHOB B HUCIBITYEMOM O€H3MHE.
Pe3ynbrarel HaOMIOICHH 3aMTUIITUTE B OTYET.

4. Onpenenenne mwiotTHoctn oenzuna (FOCT3900-85)

[1n0THOCTH PUHAUIEKUT K YHUCTY 00s3aTENIbHBIX MMOKa3aTeel, BKIIOUYAeMbIX B MACIOPT
Ha TOIJIMBA JIBUTATEIICH.

Cucrema y4yeta 1 OTYETHOCTH, a TAK)KE pacueThl IPU COCTABICHUH 3as8BOK Ha CHaOKeHUe
JOJIKHBI TIPeAyCMaTpUBaTh MepecueT KoaudyecTBa OEH3MHA U3 MACCOBBIX €IUHUI] B 00bEMHBIE U
oOpatHo. Kpome TOro, KOHTpOJb HaldWuus M OCTAaTKOB B €MKOCTAX aBTOMOOWJIBHBIX 3a-
npaBouHbIX cTaHIUi (A3C) Takke HEBO3MOXKEH 0€3 UeTKO HaJaXKeHHOTO TepecueTa MacCOBBIX
€IMHUI] U3MEepPEHUsl B 00bEMHBIE.

Jlna mepecdera KoinyecTBa O€H3MHA W3 OOBEMHBIX €JUHHUI] B MAacCOBBIE JOCTATOYHO
YMHOXHUTh 00bEMHOE KOJIMYECTBO OCH3MHA, 3aMEPEHHOE TpU OIpEAeICHHONW TemIepaType, Ha
IUIOTHOCTh O€H3MHA IPU TOM XKe TeMIiepaType:

Cos = Vor

rae Cs — KoamdecTBO OCH3MHA B MACCOBBIX €IMHUIIAX, KT; Vs — KOJMYECTBO OCH3MHA B
00BEMHBIX €IMHUIAX MPH ONpPEJIEICHHON TeMIleparype, J; I— IUIOTHOCTh O€H3MHA IPU TOMU Ke
TeMIIepaType, T/cM°.

Haubonee nmpocTeiM M yIOOHBIM SIBIISIETCSI ONpPENENICHHUE IIOTHOCTH HE(TEnpoayKTOB
apeomerpom (I'OCT 3900-85). st onpeneneHuss TUIOTHOCTH OCH3MHA CTEKJISHHBIN ITUIMHAD
YCTAaHOBHUTE HA POBHOM MOBEPXHOCTH U MO CTEKISHHOW MAJIOYKE OCTOPOKHO HAJEHTE B HETO
6ens3uH. Temneparypa OeH3MHA HE JIOJKHA OTKJIOHSTHCS OT TEMIIEPATYpPhl OKPYKAIOIIEH cpeibl
6onee yem Ha 5 °C.
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Hanee uucthlii M cyxoil apeomerp (HedreneHcumerp) c menoil nenenus 0,0005
r/em® (puc. 2) MeJIEHHO MOrpy3HTe B OEH3MH J0 MOMEHTA €ro BCIUIBITHSA. OTCUET NPOU3BENTE
[0 BEpPXHEMY Kpal0 MEHHMCKAa C TOYHOCTBIO J0 TpeTbero 3Haka. [Ipw 3TOM rina3 nomkeH
HaXOJWTHCS Ha YpOBHE TMOBEpXHOCTH OeH3zuHa. Temmeparypy OeH3WHA ONpEAETUTE
tepMomeTpoM. [lmoTHocTh OeH3uWHA NPHUHATO YKasbiBaTh npu Temmeparype +20 °C. Ecam
Temrneparypa O€H3MHa B MOMEHT OIIPEAEICHHUS €ro IUIOTHOCTU OTJIMYalach OT YKa3aHHOM,
CJeIyeT BBECTU TEMIIEpaTypHYIO MOMpPaBKy g (Tadn. 2).

[TnoTHOCTH OeH3UHA ompeaessiercs o popmyie: r20= It + g (t - 20),

TJIe 120 — IUIOTHOCTH GeH3uHa npu temmeparype +20 °C, r/cm®; [t — IIIOTHOCTh OeH3KMHA
TIpH TeMIIepaType 3amepa, r/cM®; § — TeMmepaTypHas mompaska, I/(cm®x°C); t — Temmeparypa
OeH3MHa B MOMEHT 3amepa, °C.

o710

0,720

730

0,740 %
0,750

T )

Puc. 2. Onpenenenue moTHOCTH OCH3UHA:

a — apeoMeTpoM: | — IIKaja TepMoMeTpa; 2 — IKajia mioTHocTH (r/cmd);

06 — HedreneHcumerpoM: 1 — HedTeneHCUMETp; 2 — OEH3UH; 3 — LWINHAP

Tabnuua 2. Cpegaue TemMnepaTrypHble ONPAaBKU JUIs ONIpeJIeNIeHus] INIOTHOCTU O€H3MHA

3amepeHHas TemnepatypHas 3amepeHHas TemnepatypHas
TMIOTHOCTh OeH3MHa | TompaBka g, I/(cM>x°C) | mmoTHOCTh GeH3uHa | mompaska g, r/(cm>x°C)
r, r/em® r, r/em’

0,720...0,729 0,000870 0,820...0,829 0,000738
0,730...0,739 0,000857 0,830...0,839 0,000725
0,740...0,749 0,000844 0,840...0,849 0,000712
0,750...0,759 0,000831 0,850...0,859 0,000699
0,760...0,769 0,000818 0,860 ...0,869 0,000686
0,770...0,779 0,000805 0,870...0,879 0,000673
0,780...0,789 0,000792 0,880...0,889 0,000660
0,790...0,799 0,000778 0,890...0,899 0,000647
0,800...0,809 0,000765 0,900...0,909 0,000633
0,810...0,819 0,000752 0,910...0,919 0,000620

Pe3ynbpTaThl IPOBEEHHOTO UCCIIEOBAHUS HEOOXOIUMO 3aHECTH B Tabnuityl.3.

[TnoTHOCTH O€H3MHA CTaHAAPTAMU HE HOPMHUPYETCS, MO ATOMY IOKa3aTeN0 MOXKHO
TOJIKO OPUEHTHPOBOYHO CYIHUTh O €ro NMPUHAIJICKHOCTH K BHJy TOIUIMBA: OEH3WH, KEPOCHH,
JU3eNIbHOE TOIUIMBO M T.1. (cM. Ilpunoxenue, Tabn. 3), Tak Kak MHOTHE MapK{ pa3IMYHbBIX
TOIUINB UMEIOT OJINHAKOBYIO INIOTHOCTD.

Tabnuua 3. Pe3ynbTaThl onpeieneHus INOTHOCTU O€H3MHA

IToxa3anue Temneparypa TemneparypHas [InoTHOCTH TONNIMBA T
HeTeIeHCUMETpa Tomusa, °C nonpaska g, T/(cM®x°C) | mpu +20 °C, r/em®

5. Onpenenenue Gppakunonnoro cocraa 0enszuna (FOCT 2177-82)
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@pakiMOHHBIA cocTaB O€H3MHA OIpEeneNseT €ro BaXKHEWIINe SKCIUTyaTallHOHHBIC
cBoiicTBa. JIerkocTh MmycKa XOJIOJHOTO ABHUTraTelisi, HeoOXOAMMas MHTEHCHBHOCTH IOJOTPEBA
BIIyCKHOTO  TPyOONpOBOJA, MOIIHOCTHBIE  IIOKa3aTelH, TOIUIMBHAs  SKOHOMUYHOCTb,
MHTEHCUBHOCTh M3HAILIMBAHMS JBUTATEIIS 3aBUCAT OT (PPaKIIMOHHOTO cocTaBa OEH3MHA.

B orianume OT XMMHMYECKH OJHOPOJIHBIX BEIIECTB (HAampUMep, BOJAA, CHUPT, 3(UPHI),
UMECIOIIMX TOCTOSIHHYIO TEMIIepaTypy KHUIICHHS, 3aBHUCSIIYI0 TOJBKO OT 0apOMETpPHYECKOTro
JaBJICHUs,, OCH3MH SBJSIETCS CIOXKHOW CMECBIO YIJIEBOAOPOAOB, KHITAIIMX TPU Pa3IUYHBIX
temneparypax. IlosToMy i OLEHKM HCHApsAEMOCTH OCH3WHA ONpPEIENSIOT 3aBUCHMOCTD
KOJINYECTBA MCIIAPUBIIETOCS OCH3MHA OT TEMIIEPATYPHI.

a % /

#0 4

. /
o/
W

r

030 80 120 1604 °C

Puc. 3. KpuBas neperonku 0OeH3uHa:

( — KOJIMYECTBO NEPErHAaHHOTO TOIUINBA;

t — Temmeparypa pasroHKH

3aBHCHMOCTh 00BEMA TEPETHAHHOTO TOILIMBA OT TEMIIEPATyphl — KPUBask IEPETOHKH —
JaeT HarJBIAHOE TMpeacTaBieHue o (QpakiuoHHoMm coctaBe TommBa (puc. 1.3). s
XapaKTEPUCTHKH (PPAKIIMOHHOTO COCTaBa B CTaHAApPTaX yKa3aHbl TEMIIEPATYPHI, MPH KOTOPHIX
neperonsiercss 10; 50 u 90% OeH3mHa, a Takke TemrepaTypbl Hadana (tun) ¥ KOHIA (tin) €ro
MIEPErOHKH.

[To xapakTepHBIM TOYKaM Ha KPHBOH (PPAKIIMOHHOTO COCTaBAa MOXKHO MPHOIMKEHHO
CYANTh O HEKOTOPBIX OKCIUTyaTallMOHHBIX KauecTBax OeH3wHa. Hampumep, Ttemmepatypa
neperonku 10 % OeH3uHa (t10%) XapaKTepU3yeT €ro ITyCKOBBIE CBOWCTBA, B YaCTHOCTH,
BO3MOXKHOCTH ITyCKa JBHTATENs MPH HU3KUX TEMIepaTypax Bo3ayxa. TemmepaTypa MmeperoHKd
50 % Oen3uHa (tso%) XapakTepu3yeT HEOOXOJAMMYI0 WHTEHCHBHOCTH MPOTrPEeBa BITYCKHOTO
TpyOOIIpOBOJa, @ TaKK€ CKOPOCTh IpOrpeBa JBUTATelIsl U BO3MOXKHOCTH Oosiee OBICTPOro
npeKpaleHus 000TalIeHNs TOPIoYEi CMECH TIPH ITyCKe.

Temnepatypsl neperonku 90 % OeH3uHa (tgoyw) U KOHIA MEPETOHKU (txn.) HOCTATOYHO MOJHO
XapaKTEepU3yIOT MPOTHBOU3HOCHBIE CBOWCTBa O€H3WHA, TaK KaKk C TIOBBIICHHEM 3THX
TEMIIEpaTyp YBEIUYHUBACTCS KOJIMYECTBO TSHKEIBIX TPYIHO HCHAPSIOMUXCS (paKIHid, momnaa-
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IOIIMX B IWJIMHIP B KaNEJIbHO-KUIKOM COCTOSIHUU U CMBIBAIOILINX MAaCJISHYIO IUICHKY € 3epKaa
IWINHAPOB.

Puc. 1.4. [Ipubop mist onpenenenus GpakiimOHHOTO COCTaBa OEH3MHA:

1 — ropenka (unu konboHarpeBatelp); 2 — kojba Biopua; 3 — koxyx; 4 — npoOka;

5 — Ttepmomerp; 6 — oTBOomHAs TpyOka; 7 — TpyOka JUIsl KOHJAEHcaTa; 8 —
XOJOAMIBHUK

9 — CTEeKJISHHBIA MEPHBIN [IIUHID

Cxema mpubopa ans omnpeaeneHus (paklMOHHOTO cocTaBa OCH3MHA MOKa3aHa Ha pHC.
1.4. B xon0y 2 BMecTUMOCTBIO 125 MJI, MOMENICHHYI0 B KOXyX 3,Hanuedte 100 mi OeH3uHa.
Konby moporpelite, perynmupys TeMIeparypy HarpeBaHus konbOoHarpematens (ropenku) 1 tak,
4TOOBI TIepBas Karwisi OCH3MHA ¢ MOMEHTA Haudaia MMEePEeroHKU Ionajia B MepHBIA HUIUHAD 9 He
paHee ueMm uepe3 5 MUH U He mo3anee yem yepe3 10 muH. [1o Tepmomerpy 5, ycTaHOBICHHOMY
IPY TOMOIIM YIUIOTHUTEJIBHON MPOOKHU 4 B TOPIOBHUHE KOJIOBI TaK, YTOOBI €ro PTYTHBIN MIapUK
ObUl Ha ypOBHE OTBOJHOW TpPYOKHM 6,0TMEThTE TeMIeparypy MaJeHHs B MEPHBIH LUIHHIP
nepBoil Karmmu OeH3WHa, T. €. TeMIeparypy Hadaia NeperoHkd OeHszuHa. B nmanpHeiimem
3aMepsiiTe Temmeparypy mocie Kaxapix 10 mu OeH3uHa, MOCTYMAIOMET0 B MEPHBIA ITHITHHIIP.
[Ipy 5TOM HHTEHCHMBHOCTb HarpeBaHus KoOJIObI JOJDKHA oOecneurBaTh HEPEroHky 4..5 i
OceH3uHa B TeueHne MUHYTHI (20—25 kamnens 3a 10 c). Jlns koHneHcanuu napoB OeH3uHa TpyOKa
7 pacronoxeHa B X0JIOAUIbHUKE 8,3aI0JTHEHHOM MTPOTOYHOM BOJIOM.

BbrunTtass w3 KojmuectBa O€H3WHA, 3aIMTOrO B KOOy, KOIHYECTBO OCH3WHA,
HAXOJALIETOCS B MEPHOM IWJIMHAPE, U OCTAaTOK B KOJIOE, MOJY4aloT MOTEPU HPU TEPETOHKE.
Pe3ynbTaThl MpOBEIEHHOTO HCCIEIOBAaHHUS 3aHECUTE B TAONHIly W, MCIONB3YS MX, HOCTPOMTE
KpUBYIO NeperoHku (puc. 1.3.) u 3an0gHUTh UTOroBble Ta0d. 4. U 5.

Tabnuua 4. Pe3ynbraTsl GpakimMOHHON TEPETOHKH.

DpaKkMOHHbBIN OcraTku 16_[(:61/1131?3 o
cocras, °C oeH3uHa, % CH3WHa, 7o
0 0 0 0 0 0 0
- 10% 20% 30% [|40% (|50% ||60% ||70% ||80% ||90% ||t «.n.

JlaBieHuEe HACBHIIMICHHBIX MMApOB XapaKTEPHU3yeT HCHApSIeMOCTh TOJOBHBIX (ITyCKOBBIX)
bpakuuii OEH3WHOB U, TMpPEXKAE BCEro, HX IIYCKOBbIE KauyecTBa. YeMm BhIlIE JaBIECHUE
HACBIIICHHBIX MapoB OCH3WHA, TEM JIErde OH UCIAapseTCs M TeM OBICTpee MPOUCXOJIUT MYCK U
nporpeB aurarens. OgHako eciu OCH3WH MMEET CIIMIIKOM BBICOKOE JIABJICHHE HACHIIICHHBIX
MapoB, TO OH MOXET HCHApPATHCS O CMECHUTEIBHOM KaMmephbl KapOroparopa. DTO MpPHUBEACT K
VXYAIICHUIO HAIMOJHEHUS I[WJIWHIPOB, BO3MOXXHOMY OOpPa30BaHUIO <«IIAPOBBIX MPOOOK» B
CHUCTEME MHTAHUS W CHIKCHHUIO MOIIHOCTH, TepebosM B paboTe aBHUTATENs] W JaXe €ro
OCTaHOBKE.

JI1st HecTaHAapTHBIX OEH3WHOB HEOOXOJIMMO COTIOCTABUTHh (PAKTUUYECKHUE OTKIOHEHHS OT
I'OCTa ¢ nonyctumbiMu. Ecnu pakTuyeckne OTKIOHEHUS TIOKa3aTeNield He BBIXOIST 3a MPEEITbl
JIOTTYCTUMBIX, OCH3WH TMPUMEHSIIOT IO MPSMOMY Ha3HadeHHUIo. J[omycTUMbIE OTKJIOHEHHS OT
HOpPM BbIOpaHbl TakuM 00pa3zoM, YyTOOBl HE HAOIIOJANIOCh 3aMETHOTO CHIKEHUS MOoKa3aTesen
HAJKHOCTH PabOTHl aBTOMOOWJIS. BEeH3WHBI, HE OTBEYAIONINE TEXHUYECKHM TPEOOBAHUSIM,
MOTYT OBITh HMCTIOJB30BaHBI MO MPSIMOMY HA3HAYEHHUIO TOCIE TOBEACHHUS WX IOKa3aTeled 0
Hopm ['OCTa (Hampumep, CMEIICHHEM HECTAHAAPTHOrO OEH3WMHA C JPYyruM OCH3MHOM,
MMEIOLIIM 3aIac KauecTBa M0 COOTBETCTBYIOIIUM MTOKA3aTENSIM).

Pemenne o mpumeHeHMM Bcex OEH3MHOB (KakK CTaHAAPTHBIX, TaK U HECTAHJIAPTHHIX)
NPUHUMAIOT TOCJE 00s3aTeNIbHOM 3KCIUTyaTalluOHHOW OIIEHKHM MX (PpaKkIMOHHOTO cOCTaBa C
MTOMOIIIbI0 HOMOTpamMMBI (puc. 1.5).

32



Jlerkocth mycka KapOIOpaTOPHOTO JIBUTATENsI HEIIOCPEACTBEHHO CBS3aHA C HAIMYHMEM B
OeH3uHe nerkux (paxiuif. Yem Gosbine B OEH3MHE HU3KOKHUITSIIUX YTIEBOAOPOAOB, TEM JIydIle
€ro MycKOBbIE cBOIcTBA. [103TOMY BO3MOKHOCTD JIETKOT'O MJIM 3aTPyIHEHHOTO ITyCKa JIBUTATEIIS
CBSI3BIBAIOT C HCIApeHHWEM IpHu meperonke mnepsBbix 10 % OeH3uHa WIM C Temrmeparypou
neperonku 10 % O6eHszuna (t10%).

ty, °C ” 1.°C
+50 /, JI:I +50
+40 1 +40
A |
+30 E +30
+20 E +20
+10 ; ] +10
0 @10 © 0
-10 ..--.‘....;__E L -10
1 ekl ke S
20 ¥ "‘71‘(/ /f% 20
-30 -"‘"jf H 1173 ® / j181 / ® -30

40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210
tyom» °C tsgm. °C fsox, °C

Puc. 5. Homorpamma mJis 3KCIUTyaTallMOHHOW OLEHKHM OEH3MHOB I10 JAHHBIM UX pa3-

T'OHKH.

Obnactu: 1 — BO3MOXKHOTO 0O0pa3oBaHMSA MAPOBBIX MPOOOK; 2 — JIETKOTO IycKa
JBUTATEJIS,

3 — 3aTPYAHCHHOI'O IIyCKa JBUTATCIIA, 4 — MMPAKTUYCCKH HEBO3MOXHOI'O ITyCKa
XOJIOTHOTO

IBUTATENS; 5 — OBICTPOTO MPOTrpeBa M XOPOIIEH MPUEMHCTOCTH; 6 — MEIEHHOTO
nporpesa

Y TJIOXOW TPUEMHUCTOCTH; 7 — HE3HAYUTEIHLHOTO Pa3KIKEHHS Macyia B KapTepe;

8 — 3aMeTHOro pa3KIWKEHUs Maclia B KapTepe; 9 — MHTEHCHBHOTO Pa3KWKCHHS Maciia
B KapTepe

JIisi OLIEHKH TYCKOBBIX CBOMCTB OEH3MHOB HEOOXOJAMMO HAaWTH IO HOMOTpamMme JBa
3HAYCHUS] TEMIIEPATypbl HAPYXKHOTO BO3/yXa, SBJISIIOIIMECS HIDKHHUMH TPAHHUIIAMHU JIETKOTO U
3aTPYyAHEHHOTO TTycka ABUTraTes. [IpakTHYecku 3TOT BOMPOC PEIIAIOT CIETYIONIMM 00pa3oM: Ha
ocH alCIMCcC OTMEUaloT TOYKY, COOTBETCTBYIOUIYIO t10% HCTIBITYEMOTO OeH3WHa (aJis
WUTIOCTpalli Ha HoOMorpamme tiowB3sfiTa paBHOM 70 °C); M3 Hee BOCCTAHABIMBAIOT
NepHeHANKYNISAp (BEepTHKaIbHAs TYHKTUPHAs TMpsMas); W3 TOYKH €ro TMEepeceueHus] ¢
HAKJIOHHBIMHU CIUIOIIHBIMA JIMHUSMH (HIDKHUMHU TpaHHUIIAMU 00JlacTed, MpeACTaBICHHBIX Ha
HOMOTpamMMe) MPOBOIST TOPU3OHTAIBHYIO JIMHHUIO JI0 TEPECEYCHUsI C OChI0 OPIAMHAT U Ha HEH
YUTAIOT OTBET. B paccMarpmBaeMoM TpuMepe JIETKHM ITYCK XOJIOJHOTO JBHUTATENsI BO3MOXKEH
IpY MUHUMAaJbHOU TeMIepaType HapyXHoro Bo3ayxa -5 °C, a 3aTpyAHEHHbIN Mmyck — MpH -15
°C.

Ornenute OEH3WH | clenaiTe 3aKimodeHue mo Gopme tad. 5.

Tabnuia 5. JkcruryatanimoHHasi OlleHKa OCH3WHA 10 JaHHBIM Pa3TOHKH

‘CaMaﬂ HU3Kas TeMIieparypa Hapy>KHOro Bo3ayxa, °C, mpu KOTOPOi BO3MOXKHO: HTeMnepaTypa |

‘O6pa30BaHHe MapoBBIX MTPOOOK H

‘O6ecnequHe JIETKOI'O ITycKa JIBUraTeNs H |

‘O6GCH€‘I€HI/IC 3aTPYJHEHHOI'O ITyCKa JBUTATEIIS H

Ob6ecrieueHne OBICTPOTO MPOTPEBA U XOPOIIEH MPUEMUCTOCTH
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He3naunTensHOE pa3KMKEHUE Macia B KapTepe

3aMeTHOE pa3KIKEHHE Maclia B KapTepe

6. OnieHKa aHATM3UPYEMOT0 00pa3iia Mo NacIOPTHBIM JaHHBIM.

Omnpenenenue TpedyeMOro OKTaHOBOTO YHCIIa

OrneHka TPOM3BOJUTCS CPaBHEHHEM IIOKa3aTeliel KadecTBa MO CTAHIAPTy W IMACIOPTY
KauectBa oOpasna. OmpenerneHue HEOOXOAMMOr0 OKTAHOBOIO 4YHCHA JUJIi KOHKPETHOTO
JBUTATENISl 10 YCIOBHIO O€3€TOHAIIMOHHON pabOThl MOXKHO MPOU3BOIUTH MO 3MITUPUICCKOU

dbopmyme:
413

Y =128 43— — + (1 183D
g

A€ € - CTCIICHDb CXKAaTHUA IBUTATCIIA, D- AUaMETp HUJIMHApA, MM.

CrpaBoyHbI€ JaHHBIE JJIs IBUTATENCH:
1. MeM3-245 - €=9,25; D=72 mm;

2. BA3-2106 - e=8,5; D=79 mM;

3. BA3-2108 - €=9,9; D=76 mm;

4. BA3-21083 - €=9,9; D=82 mM;
5.3M3-53-11 - e=7,6; D=92 mm;

6. 31J1-508.10 - e=7,1; D=100 mwm;

OxTaHoBOE 4MCIO OEH3MHA MOYKHO OIpPENENIUTh 10 PE3yJbTaTaM Pa3rOHKH, MCIOJIb3Ys

t,—3

oy, =120-22 "0 | _bhtih

SMITUPUYECKYIO POPMYITY: 38%

2

EL 2

e tep — CpeiHss TeMIlepaTypa neperoHku o6exnsusa, °C;

tun —TeMIeparypa Hayaja neperonku 6ensusa, °C;

tkn —TEMIIEpaTypa KOHIIa IeperoHku 6eHsuxa, °C;

20 — IOTHOCTH Gensuna mpu 20 °C, r/em®.

Cnenaiite 3akiio4eHHE O MPUTOJHOCTH aHaJIM3UpyeMoro oobpasna OeH3uHa K
OPUMEHEHHIO. 3aloJHUTE TaOiuIy 6 B COOTBETCTBUM C IMOJYYEHHBIMU 3KCIIEPUMEHTAIbHBIMU

TAHHBIMU.
Tabnuma 6. CooTBeTcTBHE OCHOBHBIX IOKa3zareneil oOpasia OeH3nHa TpeOOBaHUSM

I'OCTa.

3HaueHne OTKJIOHEHHUS ITOKa3aTeled OT
IToka3arenn o

roKasarejiei I'OCTa
IS HUCIIBITYEMOTO

Y o ['OCTy

obpasia
‘q)axmqecxne H}IOHYCTI/IMBIG ‘ D

OKTaHOBOE YHUCIIO

DpaKIMOHHbBIN COCTAaB,

°C: ||

tH.H. '1
t10% -5
t50% +3
fo0% +3
ten |[+5
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OcTtaTtok B koibe, % 0,3

Ocratok B koibe + -+ He Jlonyc-
notepu, % Kaercs

JlaboparopHast pabota Ne2 «OmnpenencHre pU3NKO-XUMHUUECKUX CBOWCTB AU3EITHHBIX TOTUIHBY

Lenv pabomui:

1. OueHka uCHBITYEeMOTO 00pasla IU3eIHHOr0 TOIUIMBA MO BHEITHUM MPHU3HAKAM
(mpo3padHOCTh, IIBET, 3amax, HaJIM4YHe BOABI M BUAUMBIX HEBOOPYXECHHBIM TIJIa30M
MEXaHUYECKUX ITpUMeEceit).

2. OnpeneneHre KHHEMaTHYECKON BA3KOCTH MCIIBITYeMOTro o0pasiia JU3eIbHOr0 TOTUTUBA
npu temneparype +20 °C.

3. OmnpeneneHue MJIOTHOCTH UCHBITYEMOro o00paslla JAM3EIbHOIO TOIUIMBA IIPU
temneparype +20 °C.

4. OnpeneneHue TeMIepaTypbl IOMYTHEHUS U 3aCTbIBAHUS.

5. YcraHOBIIEHHE M0 MMEIOUIMMCS JAaHHBIM MapKH HCIBITYEMOTr0 00pasia TOIUIMBA, €TO0
cootBercTBUsl [OCTy (Wi TY) u odopmiieHue 3aKIF0YCHHAS O IPUTOAHOCTH JTAHHOTO 00pasia
TOTUIMBA JUIA JBUTaTelneii aTomobuneit (cM. [Ipunoxkenue, tadi. 5 u 6).

Paboma npoussooumcs 6 soimsidcnom wkagy!

Obopydoeanue u peakmugbl: WATHHAP eMKocThio 100 cm°, HAGOp apeoMeTpoB,
TEPMOMETp, TEPMOCTAT, PE3UHOBasI TpyOKa C TpyIIeH, CeKyHAOMEp, TPUOOP ISl ONpeeTICHHS
TEMIIepaTypbl TOMYTHEHHs TOILIMBA, OXJIXKIAIOMIas CMECh, 0Opasel JU3EJbHOTO TOIUIHMBA,
cepHas KUCIIOTa.

1. Oyenxa ou3zenvbHo20 MONIUBA NO BHEUWHUM NPUSHAKAM

[Ipu omeHKe U3ENBbHBIX TOIUIMB TI0 BHEIIHUM TPU3HAKAM HCIIOJIB3YIOT METO/EI,
pacCMOTpEHHbIE TMPUMEHUTENBHO K OILIEHKE OeH3MHOB B JiabopaTopHoi pabore Ne 1.
JIOoTIOTHUTETFHO HEOOXOIMMO OTMETHUTh HEKOTOPBIE XapaKTepHbIe 0COOCHHOCTH, OTHOCSIIUECS
K I[BETY M 3aIaxy TOTUTUB.

Bce nuzenbHBIE TOMIMBA OKPAIICHBI, YTO 0OYCIIOBICHO HAJHYUEM B HUX PAaCTBOPEHHBIX
cMOJI. B 3aBHCMMOCTH OT TPHUPOABI W KOJMYECTBA CMOJI IIBET TOILIMBA, OMNpPEICNIIEMBI B
CTEKJISTHHOM IiInHApe nauamerpoM 40... 55 MM, H3MEHsIeTcd OT JEJITOro 0 CBETJIO-
KOpUYHEBOTO. YeM MeHbIle WHTEHCHBHOCTH OKPAaCKM TOILUIMBA, T.€. YeM OHO CBETIIee, TEM
MEHBIIIE B HEM CMOJICTHIX BEIIECTB M TEM BBIIIE €r0 KauecCTBO.

B OompmmHCTBE CiydaeB AM3eNbHBIC TOIUIMBA WMEIOT HE PE3KO BBIPAKEHHBIN 3arax,
TUMIAYHBIN JIJIs1 MHOTUX HEe(TENpOAYKTOB (32 UCKIIOUEHHEM OEH3MHOB M KEPOCHHOB). 3UMHUE U
0COOEHHO AapKTUYECKHE COpTa IU3ENBHBIX TOIUIUB Mal0 OTJIMYAITCA MO (PAKIHOHHOMY
COCTaBY OT KEPOCHHOB, ITOITOMY IO 3araxy OHH MOTYT OBITh CXOXH C KEPOCHHAMHU.

[Tocne oneHku HcmpITyeMOro obpasia 1o BHEUITHUM IpHU3HaKaM HEOOXOAMMO CPaBHUTH
€ro C WMEIIMMHCI B JIA0OpaTOpHH NpoOamMH CTAaHIAPTHBIX U3EIBHBIX TOIUIUB W IaTh
IpeBapUTENIFHOE 3aKIIOUEHHE O €r0 MPUHAIISKHOCTH K TOH WJIM WHOW MapKe JM3eIBbHOTO
TOTIITMBA.

2. Onpedenenue Hanu4us MEXAHUYECKUX npumecell U 600bl

OmnpeneneHre HaTHYUS MEXaHUYECKHX TPUMECEd W BOJIBI MPOU3BOAUTCS AHAIOTHYHO
MaTepuaty, H3J0)KCeHHOMY B JIabopaTopHoii padore 1.

2.3. Onpeoenenue kunemamuuecxoul eszkocmu npu 20 °C (F'OCT 33-2000)

Bsaszkocmuio Ha3bIBaeTCS CBOMCTBO KUAKOCTU OKa3blBaTh COMPOTUBJICHHE IPHU CABHUIE
WIM CKOJIbKEHUU ee clioeB. [IpemsiTcTBHE NEepeMEeIIeHHIO CIO0EB >KUJIKOCTH CO3JA0T CHIIbI
MEXXMOJIEKYISIPHOTO MPUTSDKEHUs. BHeIIHe BSI3KOCTh MPOSBISAETCS B CTENEHU IMOABM)KHOCTU!
YeM MEHbIIIE BA3KOCTh, TEM KUAKOCTb MOABIXKHEE, U HA000pOT. BenmnunHy BA3KOCTH BBIpaXKaroT
B €AMHULAXOUHAMUYECKOL UTUKUHEMAMUYECcKol BI3KOCTH.
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Ha puc. 1 noka3ana cxema, KOTopasi WIIIOCTPUPYET NOHITHE TUHAMUYECKON BA3KOCTH.
U3 pucyHKa BHIHO, Y4TO CJIOM KMIKOCTH ILIOMAAbi0 1 M?HaxomsTcs Ha paccTosHMH 1 M U
NEepeMeNIaloTCsl OTHOCHTEIBHO JPYr Jpyra co CKOpPOCTbIO | M/C M TIpU 3TOM OKAa3bIBAIOT
conpotubnienue cwioi 1 H. Takoe conmpoTuBieHrEe COOTBETCTBYET JTUHAMHYECKOW BA3KOCTH 1
[asc umu 1 Hec/mM?. Ha mpakTuke, Kak HPaBUJIO, MOJIB3YIOTCS KMHEMATHYECKOH BS3KOCTBIO,
KOTOpasi XapakTepU3yeT AKCIUIyaTallMOHHBIE CBOWMCTBAa TOIUIMB M Macel B 3aBUCUMOCTU OT
TEMIIepaTypbl U MO3BOJISIET pEIIaTh BOMPOC O MPHUTOJHOCTH HE(TENPOAYKTOB il AAHHOTO
JIBUTATENII U O HAIEKHOCTH ero paboThl Ha BCEX BO3MOXHBIX peXHMMax 3KcruryaTanud. Ku-
HemaThueckyro BsizkocTh omnpezensaoT no ['OCTy 33—2000 B kanuUISIPHOM BHCKO3UMETPE
(puc. 2) Mo BpeMeHHU MEePEeTeKaHus ONPEAEICHHOr0 00beMa KUJIKOCTU (OT METKU A 110 MeTKH b)
NOJ ACUCTBUEM CHJIBI TSDKECTH TPHU 3aJaHHOM TeMmepatype. Uem Oosibliie BpeMs HepeTeKaHHs
JKUIKOCTH 4epe3 KaIMLIAp, TeM BBIIIE €€ BA3KOCTh. KMHEMATHYeCKyl0 BA3KOCTh N, MMZ/c,
paccYMTHIBAIOT 1O hopMyse: n=c e t,

rie ¢ - KanuOpoBOYHAS NOCTOSHHAS BHUCKO3UMETPA, MM2/C ; t - BpeMs MpPOTEKAHHUs
KUJKOCTH, C.

Puc. 1. Cxema B3aMMHOTO CMEILEHUS CJIOEB KUIKOCTH IIPU ONPEIEICHUH BI3KOCTH

3aBI/ICI/IMOCTI) MCKOY KHHEMATHYECKON BI3KOCTHIO U HHHaMquCKOﬁ BBIPpAXKACTCA
dopmynoii: h=nr 107,

rae h - JUHaMHU4YCCKas BA3KOCTDh X XKUJIKOCTH, MHa'C; I - INIOTHOCTDB KUJIKOCTHU ITPU TOH XKe
TeMIeparype, Ipu KOTOIl)SOﬁ oTpesensach KWHeMaTHIecKas BA3KOCTb, KI/M .

a

Puc. 2. 3anonnenue xuaKocTeio Bucko3umerpa: a — BIIK-2; 6 — [TunkeBuua;

1 - mupokoe KoJeHo; 2 - y3Koe KOJICHO; 3, 4, 6 - pacIIipUTeIbHbIE EMKOCTH;

5 — pe3uHOBas pyOKa; 7 - MOJBIA OTPOCTOK; A - BepXHsASI MeTKa; b - HIOKHISI MeTKa

s ompeneneHus BS3KOCTH HE(TENPOIYKTOB HCIIONB3YIOTCS KANWIUISPHBIE BU-
CKO3MMETPBI pa3INuHbIX TUIOB. Haubombiiee pacnpocTpaneHne nony4duin Buckosumetp BIDK-
2 u Bucko3uMmetp [lunkesuua (puc. 2.). Kanunnspueiii BUCKO3UMETp mpezacTaBiseT coboi U-
o0Opa3Hyl0 TpyOKy ¢ TpeMs pacHIMPEHHUSIMH, B Y3KO€ KOJEHO KOTOPOW BHAsH KamLIsp.
Bucko3umeTpsl BbIycKaloT ¢ pa3HbiMu quamerpamu kanuiisipa (0,4; 0,6; 0,8; 1,0; 1,2; mo 4,0
mM). Ilpu BeIOOpe auameTpa BUCKO3UMETpa HEOOXOAMMO MCXOJHUTh W3 TOTO, YTOOBI BpeMs
UCTEYeHHs TOIUIMBAa Haxonwioch B mpeaenax He meHee 200 cexynn (I'OCT 33-2000). Han
KalmUISIPOM TIOMEIICHBI JIBa PACIIUPEHUS, MEXIY KOTOPHIMH M HaJ KaIWUISIPOM HUMEIOTCS
KOJIbIICBBIE METKH.
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Huxnee pacimimpeHue CiIy)XKMT pe3epByapoM, KyAa IepeTeKaeT KHUAKOCTb IIpH
orpeneNieHuH BA3KOCTH. OHO pacHIMPeHO C TOM LEeNbl0, YTOOBI BHICOTA CTOJIOA KHUIKOCTH, MO
JIEHCTBUEM KOTOPOI'O IIPOUCXOAMUT UCTEYEHHUE, OCTABAIACH IIPUMEPHO IOCTOSIHHOU. B BepxHel
YacTU BBICOKOI'O KOJIEHAa MMEETCS MaTPyOOK, KOTOPBIN CIYKUT JJIsl IIPUCOENUHEHUS PE3UHOBOM
rpymd. Ha BepXHUX pacllMpeHHsX HAaHECEHbl HOMEpP BUCKO3MMETpPAa U HOMUHAJIbHBIA JUAMETP
Kanwuipa. Ha kaxnablli 5K3eMIUIIp BUCKO3MMETpPA JOJDKEH MMEThCS IIACHOpT, B KOTOPOM
yKa3bIBaeTCs MOCTOSHHAs BUcKo3uMeTpa «C» B Mm?/c?,

JI7st 3am0IHeHUs BUCKO3UMETpa TOIUIMBOM Ha OOKOBOI OTBOJ| €0 HA/IEBAIOT PE3NHOBYIO
TpyOKy C rpymeii, nepeBopaunBaroT Ha 180° W MOrpyKarT y3KO€ KOJEHO B CTaKaHYHMK C
UCIBITYEMbBIM TOIUIMBOM. 3aKphIB MAJIbLIEM OTBEPCTUE IIMPOKOIO KOJIEHA, TOIUIMBO C IOMOIIbIO
TPYLIM 3acachlBalOT B Y3KO€ KOJICHO BHCKO3UMETpa A0 METKM MEXAy KalWULIpOM U
pacmmpenreM. Ilociie 3TOro BHCKO3MMETpP IIE€PEBOPAYMBAIOT B HOPMAIbHOE IIOJOXKCHUE H
THIATEIBHO 016Tnpa10T Y3KO€ KOJIEHO OT TOIUIMBA.

2

Puc. 3. I[IpuGop 115t onpeaeneHus BI3KOCTH HEYTEIPOTYyKTOB.

1 — repmomerp; 2 memanka; 3, 4, 6 — pacIIMpeHns: BUCKO3UMETPA;

5 — Kanwuisip BUCKO3UMETPa; 7 TepMocTaT (6aHs); 8 — 3JIeKTponoaorpeBaTeib

Hcnonp3yromuecs B paboTe BUCKO3UMETPBI MPEJCTABISAIOT COOOH OYEHb XpYIKHE U
noporue mpubopsl. B cBs3M ¢ 3TUM mpu paboTe ¢ HHUMH HaJ0 HPOSBIATE MaKCUMyM
OCTOPOKHOCTH: JIepKaTh U 3aKPeIUIATh MX cJelyeT TOJbKO 3a 01HO KojieHo. Hambonee wyacto
MOJIOMKa BUCKO3UMETPOB MPOUCXOJUT NMPH HAJEBAHUM U CHATHH PE3UHOBOM TPYOKH, IOITOMY
IIPY OTOM OIEpalMK HYKHO JI€P>KaTh UX UMEHHO 3a TO KOJIEHO, HA KOTOPOE HaJeBaeTCs NN CHU-
MaeTcsl pe3uHoBast TpyOKa.

3areM BHCKO3MMETp MOTPYXKaroT B TepMocTaT (6aHI0) Tak, 4ToObl MIapUK BHUCKO3UMETpa
OKa3aJICs IMOJHOCTBI0 B TEPMOCTATHOM »kuakocTu (puc. 3). BwlaepkuBaiOT BHCKO3UMETP B
TepMocTaTe He MeHee 15 muH mpu Temneparype 20 °C, KOTOpyr HY)KHO INOAJIEPKUBATH B
TedyeHue Bcero onbiTa ¢ TouHocThio + 0,3 °C. IIpu 3anonHEeHUH U BBIACP)KUBAHUU BUCKO3HUMETPA
B HEM HE JOJDKHO OOpa30OBBIBATHCS Pa3pbhlBOB M IY3bIPHKOB BO3AyXa. 3aTeM, HE BBIHUMAs
BUCKO3UMETpP U3 TEPMOCTATa, IPU MOMOIIM PE3UHOBOM I'PYIIN CO3JAI0T pa3psikKeHue B TpyoOke 7
(cM. puc. 2.2), MeaJieHHO Ha0upas B IIAPUK 3 HECKOJBKO BBIIIE METKHM A TOIUIMBO (M3
paciupenus 6).

JUid 3amojgHEHUs TEpMOCTaTa MPUMEHSIOT CIEAYIOLME >KMIKOCTU: NPU TEMIIEpaType
100 °C - nedtsiHOE Mpo3payHoe mMacio win rauneput, npu 50 °C - Boxy, npu 0 °C - cMech BOAbI
CO JIBJIOM, TIpHU O0Jiee HU3KUX TeMIlepaTypax — 3TUJIOBBIA CIUPT C TBEPJON YIIIEKUCIOTOH.

[TonHSAB TOIUIMBO BBIIIE METKU A, OTCOEIMHSIOT PE3WHOBYIO TPYIIy M HAOIIOAAIOT 32
NEPETEKAaHUEM TOIUIMBA Yepe3 Kanwuiip 5 U pacmmpeHue 6. B MOMEHT JOCTHXEHHS YpOBHS
TOIUINBA METKM A BKIIIOUAIOT CEKYHJIOMEpP, & B MOMEHT IPOXOXAECHHUS YPOBHsS METKU b ero
OCTaHaBIMBAIOT. 3aMep BPEMEHM NpPOU3BOAAT ¢ ToyHOCThIO 10 0,1 c. C Toi ke mopuuen
TOIJIMBA HCHBITAaHHE MPOBOIAT HECKOJIbKO pa3. HeoOXoauMo mModyduTh MATH PE3Y/IbTAaTOB
BPEMEHM MCTEUEHHUS TOIJIMBA, MAaKCHUMAalbHas Pa3HOCTh MEXIY KOTOPbIMM HE JIOJDKHA
npeBbIaTh 1 % OT aOCONOTHOTO 3HAYEHUS OJTHOTO U3 HUX.

3areM BBIUMCISIOT KHHEMATHYECKYIO Bsi3KocTh Tpu Temmeparype +20 °C mo dopmyre:
N20 = c*tep., TAIE C - IOCTOSHHAS BUCKO3MMETpa (yKa3zaHa B IACIopTe BUCKO3HUMETPa), MM2/c?; top. -
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cpenHee apupMETHUECKOe M3 IMSATH 3HAYCHU BPEMEHHM MCTEYCHHUS HCIBITYEMOU KHUIKOCTH, C.
BrruricneHHOE 3HAUEHUE N20 OKPYTIISIFOT C TOYHOCTBIO JI0 TPETHEro 3HaKA.
4. Onpedenenue NIOMHOCMU UCTBIMYEMO20 00pA3YA OU3ETbHO20 MONIUBA

npu memnepamype +20 °C (I'OCT 3900-85)

[T10THOCTh MU3ETBHOTO TOIUIMBA OMPEACISAIOT TaK ke, KaK IUIOTHOCTh OeH3WHA (CM.
nabopaTtopHyto padoty Ne 1):

ro =re+ g (t - 20).

[ToryueHHbIC JaHHBIE 3aHOCST B TaOUILy 1:

Tabnuua 1. Pe3ynbrarsl onpeneneHus IIOTHOCTH AU3EIbHOTO TOTUIMBA

[InoTHOCTH
torBa r npu +20 °C,
r/em®

ITokazanu Temneparypa TemneparypHas
€ apeoMerpa TorunBa, °C nonpaska, g, Kr/(M>x°C)

2.5. Onpedenenue memnepamyp nomymuenus u 3acmisanus (I OCT 20287-91)

OcHOBHbIE HApYUIEHUs] B CUCTEME I10/1a4l TOIUIMBA IIPU HU3KUX TEMIEpaTypax CBS3aHbI
C TEeMIEpaTypoill MOMYTHEHUs M 3acCTbIBaHUS TOIUIMBA. B oTinmume oT OEH3MHOB, B JIU3EIBHBIX
TOIUIMBAX MOXET HAaxXOJIUTHCS JIOBOJBHO MHOIO YIJIEBOJOPOAOB C BBICOKOW TemmepaTypoi
IUIABJIEHUS, B MEPBYIO ouepenp Napa@uHoBbIX (ankaHoB). [Ipym NOHMKEHUH TeMmmepaTypbl
HauboJs1ee BHICOKOIIJIABKHUE YIIIEBOIOPO/IbI BHINIAJAIOT U3 TOILJIMBA B BUE KPUCTAIIOB Pa3IMYHON
(G OpMBI, TOTUIMBO MyTHEET.

Jlia obOecnieuenuss OecriepeOOHON MOJauYM TOIJIMBA HEOOXOAMMO, YTOOBI TeMIepaTypa
NIOMYTHEHMsI TOIUIMBA ObUIa HUXKE TEMIIEpaTypbl BO31yXa, MPU KOTOPOH HKCILIyaTHpPYyeTCs
MaIIlHa.

[Ipn panbHeleM OXJIAXIEHUU TOIUIMBA KPUCTAJUIb BBICOKOIUIABKUX YIJIEBOJOPOIOB
HAUYMHAIOT COEAUHSATHCS, 00pa3ys MPOCTPAHCTBEHHYIO PELIETKY, B slU€HKAaX KOTOPOM ocTaroTcs
KUJKUE YIIEBOAOPOAbL. 3aTeM oOpasyrouascsi CTPYKTypa HACTOJIBKO YIPOYHSETCS, YTO
TOIIMBO TEPSET TEKYyUYECTh - 3aCThIBACT.

HauBpiciiass  temmeparypa, TMpud  KOTOPOMl  TOIUIMBO  TEpsieT  MPO3pPavyHOCTb,
Ha3bIBACTCS memnepamypou nomymuenusi. Temnepamypoti 3acmul6anus CUNTACTCA
TeMIeparypa, Ipu KOTOPOH HaJIUTOE B MPOOUPKY IM3EIbHOE TOIIMBO MPHU OXJIAXKIEHUHU B OIpe-
JICJIEHHBIX YCJOBHUSIX HE H3MEHSET IOJIOXKEHHWS MEHUCKa B Te€4eHHe | MUH IpU HaKIOHE
npobupku mox yriom 45° ot Beprukanu (TOCT 20287-91).

TemnepaTypa 3acThIBaHUs JU3EIBHOTO TOIIMBA — BEJIMYMHA YCIOBHASI U CIYXKUT JIMILb
OPUEHTHUPOM JIJIsl OTIpEICNICHUS YCIOBUN IPUMEHEHHUS TOIINBA.

Puc. 4. IIpuGop a7t onpeaeneHus TeMIepaTypbl HOMYTHEHHS U 3aCTHIBAHUS TOILTUBA!
1 — npobupka HapyxHasi; 2 — NpoOHpKa BHYTPEHHsA; 3 — npodka; 4 — TepMoMeTp; 5
— MeIanka
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CyHocTh onpeseneH sl TeMIepaTypbl IOMYTHEHHS TOILIMBA 3aKJII0YACTCS B TIyOOKOM
€ro OXJIAXJCHUU U BU3YaJIbHOM HAOJIOJICHUM 3a M3MEHEHHEM ero cocTosHus. TemmnepaTypa
3aCTBIBAHUSL OMNpEAeIsieTcs MpH TIIyOOKOM OXJXICHUM TOIUIMBA JO COCTOSHUS MOTEpH
MOJIBUJKHOCTH.

[Tops 10K BBINONIHEHUS ONIBITA!

1. HcnbiTyeMoe TOIIMBO TIIATEIbHO IMEPEMENINBAIOT M HAJIMBAIOT BO BHYTPEHHIOIO
npoOupky 10 MeTku (40 MM OT JHA HaHeceHa MeTKa). [IpoOupKy 3aKpEIBAIOT KOPKOBOW MPOOKOH
c TepMoMeTpoM. TepMOMETp BCTaBISIOT TaK, YTOOBI €ro PTYTHBIA IIAPUK HAXOIMJICS B
IPOOMPKE HA PACCTOSTHUU 15 MM OT J1Ha M paBHOM PAaCcCTOSIHUM OT CTEHOK.

2. HanuBaroT HCHBITyeMOE TOIUIMBO B JIPYTYI0O HPOOHPKY, KOTOPYIO HCIIONB3YIOT B
KauyeCTBE 3TaJIOHA IPO3PAaYHOCTH.

3. 3anonHsA0T cocyl npudopa oXJakJaroUIel CMEChO, YPOBEHb KOTOPOM MOAAEPHKUBAIOT
Ha 30—40 MM BbIIIe ypOBHA TOIUIMBA B mpoOupke. TemmnepaTypa oXJaJAuTENIbHOM CMECH MpU
UCTIBITAHUU BCE BpeMsI JOJDKHA ObITh Ha 1542 °C HIKe TeMIlepaTypbl HCIIBITYEMOTO TOTIIIHBA.

4. VKpersioT BHYTPEHHIOI IMPOOHPKY C TOIUIMBOM W TEPMOMETPOM BO BHEUIHEH
npobupke. Bo uzbexxaHue 3anoTeBaHMsl BHYTPEHHUX CTEHOK MEXIy MpOOMpKAMU 3aJMBaIOT
CepHyto Kuciory B kosmmuectse 0,5—1,0 mut.

5. TlomemaroT coOpaHHBIH TPUOOP B OXJIAXKMAIIYID CMECh. TOMIMBO BO BpeMs
OXJIAXKJIEHUSI HEOOXOAMMO HENPEPBHIBHO NIEPEMEIINBATD.

6. 32 5 °C nmo oxumaeMoil TeMIiieparypbl IMOMYTHEHHS NPOOUPKY BBIHUMAIOT W3
OXJIAXKJAIOUIE cMmecH, OBICTPO BBITUPAIOT BAaTOW, CMOYEHHOH CIUPTOM, M CPaBHUBAIOT C
sTanioHoM. [IpogoiKuTeTbHOCTE Onpe/ielieHus: cpaBHEHUs He Ooee 12 c.

7. Eciiu TOMIIIMBO 1O CPAaBHEHHIO C MPO3PAYHBIM 3TAJTOHOM HE U3MEHHIIOCH, TO MIPOOHPKY
CHOBa OITYCKAalOT B cocyja IpuOopa M AajbHeiliee HaOMIOAEHHE IMPOU3BOJAT 4Yepe3 KaXKIbli
rpajgyc, HMOHMXKas TEMIEpaTypy TOIUIMBA. ODTU CPAaBHUTEIbHBIE HAONIOJECHUSA C IMPO3pPauyHbIM
ATAJIOHOM MPOU3BOJAT JI0 TEX IOP, [TOKA TOIIMBO HE CTAHET OTJIMYATHCS OT 3TAJIOHA, T. €. KOrja
B HeM NosBUTCS MyTb. [lpu ompeneneHun TtemrepaTypbl IOMYTHEHHS HEU3BECTHOrOo 0o0Opaslia
TOIUIMBA CHayaJla YCTAHABIMBAIOT 3HAUYEHUS OTUX TEMIeEpaTyp NpUOIUZUTEIBHO IyTEM
HaOJIOZICHUS 32 COCTOSTHUEM TOTUIMBA uepe3 Kaxbie 5 °C.

8. Jlns onpeneneHus TemMrnepaTypbl 3aCThIBAHUS TOIUIMBA B COOTBETCTBUU C MMyHKTaMu 1 u
2 MOArOoTaBIMBAIOT NPUOOP C UCHBITYEMBIM 00€3BOKEHHBIM (C MOMOUIBIO CBEXEIPOKAJIEHHOTIO
XJIOPUCTOTO Kajblusl) TOIUIMBOM. [loAroroBiaeHHbI nprOOp MOMEMIAIOT B COCYA C OXJIaX/1aro-
meil cmechto. Temmeparypa oOXJaguTenbHOM cMecu JoibkHAa ObiTh Ha S5 °C  HIKe
IpeJoiaraeMoi TeMIepaTypbl 3aCThIBAHUS TOTINBA.

9. He BbIHMMasI U3 OXJIaXKIAIOIIEH CMECH, HAKJIOHSIOT MPHOOp oA yriaoM 45° u epxar B
TaKOM IIOJIO)KEHUHM B TEUEHUE OJHOM MHHYTHI, O T€X IOp, MOKa MCIBITYEMOE TOIUIMBO B
poOUpKe MPUMET TEMIIEPATypy, COOTBETCTBYIOILYIO TEMIIEPATYpe €ro 3aCThIBAHMUS.

10. BpiHUMaOT MOpOOWPKY U3 OXJIAKIAIOMEH CMECH, MPOTHUPAIOT CTEHKH BaToOH,
CMOYEHHOW B CIHUPTE, U HAONIOAAIOT, HE CMECTWJICA JIU MEHHMCK TomuBa. Eciu mMeHHCK He
CMECTHJICS, TO TOIUIMBO OCTaeTCsl 3aCThIBIIMM, W HaobopoT. Ecnum Temmeparypa TOIIMBa
HEU3BECTHA Jake MNPUOJIM3UTENbHO, MCIBITAHHE IO CMEIICHUIO MEHHCKa MPOBOIAT dYepes
Kaxaple 5 °C TNOHWXKEHHS TeMIepaTyphl TOIUIMBA. TeMmmepaTypy CMECH B 3TOM Cllydae
NoJepKUBaOT Ha 4—5° HuKe TemrnepaTypsl Tomnea. [locie npoBeneHus UCbITaHUS TPUOOP
U paboyee MEeCTO MPUBOAST B IEPBOHAYAIBHOE MOJIOKEHUE.

6. Onpeoenenue yemaHo8020 Yucia

Ha ocHOBaHuMM pe3ynbTaTOB M3MEPEHMs, HCIONb3ysd OSMIIMPUUECKYI0 (opMyy,

OTpeeNIuTe [IETaHOBOE YHUCIIO:

158753
HY =iy, . +178)——
Pysp

/1€ N20oc — KUHEMaTH4eckasi BA3KocTh mpu 20°C, MM%/c;
l200C — INIOTHOCTb, T/CM°.
7. Cocmasnenue omuema
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[To pe3ynbTaTam MPOBEACHHBIX OMBITOB 3AMOTHSIOT TAOIHUILY 2.
Tabnuia 2. OtueT 0 1abopaTopHO paboTe MO OLIEHKE KaueCTBa AU3EILHOTO TOIUINBA

HaumenoBanue nokasarenen ITo ITony4yennsie Ha OCHOBaHUU
I'OCT IIPOBEACHHBIX aHAJIN30B

IBer

MexaHn4yeckrue npuMecH U Boa

ITnoTHOCTH, KI/M° Tip 20 °C

Bszkocts kunematmueckas npu 20 °C,
MMZ/C

Temnepatypa 3actbiBanus, °C, He BbIIlIE

Temnepatypa nomytHeHus, °C, He BbllIe

3aKiroueHue O MPUTOAHOCTH oOpasua K
PUMCHEHHIO

Ha ocHoBaHuM JaHHBIX aHanIM3a TOIUIMBA OINPEAEISIOT BO3MOXKHBIE O0JIACTU €ro NPUMEHEHUs
(ce30HHbIE, KIUMAaTUYECKHE).
Kpurtepuu onenku 1a6opaTopHbIX padot:
CTyzleHT 10JIKEH BBINOJIHUTD J1BE J1a00paTOPHbIE PadOTHI.
MaxkcuManpbHO 16 0auioB — 3a TOJIHOCTBIO PEIICHHBIE M TPaMOTHO O(OpMIICHHBIC
NpaKTUYECKHE PadOTHI;
MunumaiibHO 9 0aIoB — 32 HETIOJHBIN OTBET C JOMYIICHUEM TPYObIX OIIMOOK.
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MuH#CTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HmxHekaMCKuli XUMUKO-TEXHOJIOTUISCKUI HHCTUTYT ((uitran)
(beaepanbHOro TOCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUI YHUBEPCUTET)
TexHonorumueckuit GpakynbTeT

KommnuiekT 3aganuii 1yis npakTudeckux pador (9 cemectp)
o pucrmmuivae b1.B.J1B.9.2 TexHosmorus HedTH U rasza
[TpakTudeckas padora Nel «PacdeTsl OCHOBHBIX IPOIIECCOB TIEPEPAbOTKH Ta3ay
Paccunrarh yCcTaHOBKY OCYIIKH rasza

[Topsinok TexHonornyeckoro pacuera abcopbepa cieayronuii:

1. TTo puc. 5.1 ¢ y4eToM OTHOCHTENLHOMH IJIOTHOCTH OCYLIAEMOIO rasa p
M cojiepikanus cosiei B pactBope abcopdenra C onpeaesstoT py JaBJIeHUH rasa
P, n Temnepatypax rasa t, 1 TpedyeMoil TOYKH POChI OCYLIEHHOIO rasa f,, BllaxK-
HOCThb r'a3a Ha Bxoje B abcopOep W, u Ha Beixoae u3 Hero W, ;.

2. OnpenendOT KOJIMYECTBO BlIArH, yalneHHO 13 rasa B adbcoplOepe:

Wa= Wr - an.r, {5-4}
W= W, G, (5.5)

3. Ilo puc. 5.3 onpeaensior MacCOBYH KOHLUEHTPALMIO PEreHepUpOBaAHHOIO
adcopbenTa X, npu cpeiHeil Temneparype KOHTaKTa f, M TpedyemMoi TOYKE pPOoChl
OCYILIEHHOrO rasa f,p. MaccoBas KOHLEHTpALUs HACKILIEHHOro adbcopbenta X,
BeIOMpAeTes MCXO/AS M3 NPAaKTHYECKHX cooOpaxeHuii, a 3aTteM NpoBepseTcs Mo
pacuery perenepauuu abcopoenta (X, = 96 % mac.).

4. na nocrpoenust padoueil nuHun B adcopbepe paccUMTBHIBAIOT OTHOCH-
TEJIbHBIE MOJILHBIE KOHLEHTPALIMHU:

a) BO/Ibl B pereHepupoBaHHOM abcopOeHTe:

(1-x )M, (5.6)

X. =
P 18X,

rae Moy — MOJIEKYJIsIpHas Macca MIIHKOJs;
0) BoAbI B HACKILLEHHOM abcopOeHTe:

(1-X,)-M,,, . (5.7)

X}I: ]
18- X,




rae My — MOJIEKYJIApHas Macca MIMKOJIS;
0) Bo/ibI B HACKILIEHHOM a0copOeHTe:

X — {I_XH )'Mrmlu -
! 18- X,
B) BO/ibl B rase Ha Bxoje B abcopOep:
Y.= ﬂ-22,4 =124 - W,
18
') BOJbI B ra3e Ha BbIXoj1e U3 abcopOepa:
y,=Yer.204=124-W,,
18
Ha ocHoBaHMM 3THUX pacyeToB ONPEACNANT KOOPAHHATLI pabo4el JTHHHUU:
TOUKH A(X'p, Vo) 1 TOUKH B (X'y, Y1)
5. Io ypaBHeHHIO MaTEPHAILHOIO OajlaHca pacCHUTHIBAIOT HEOOX0AMMOE KOJIH-
4ECTBO pPereHepUPOBaHHOr0 adcopOeHTa U KpaTHOCTL LMPKYJIsiuK abcopOentTa /:
_GOi-y)
L X X (5.10)
Le=L - My, (5.11)
I1=LJ/Wy. (5.12)

6. L1t nocTpoeHUs KPHBOH paBHOBECHS NPOU3BOALHO 3a1al0TCH PALOM
KOHLEHTpauuii abcopbenta X, OXBaThIBAIOLIMX HMEIOIINECS KOHLEHTpALHH oT X,
A0 X,, a TaKKe ONpee/sloT OTHOCUTENIBHBIE MOJIbHEIE KOHLEHTPALUU BO/ILI B a0-
copOenre X' (1. 4, @); TOUKH pochl rasa JUls IPUHATBHIX KOHUEHTpauuii X u cpeauei
TEMIIEpPaTypbl KOHTAKTA f, (pUcC. 5.3); Bnarocojaep:kaHue rasa (n. 1) 1 oTHOCHTEb-
HbIE MOJIBHBIE KOHLEHTPALUHU BO/bI B raze V' (1. 4, g).

7. B koopauHarax X'=Y" ctpoar pabouyio JHHHIO AB, THHHIO paBHOBECHA H
CTyneH4aTy1o JIMHUIO (pHc. 5.4). Ilo cTynen4aroil MTMHHU ONPEAENsoT YUCI0 TEO-
peTHyeckux Tapenok B abcopdepe n (st puc. 5.4 n =4).

8. OnpeensaoT YHCI0 NPAKTHYECKHX Tapeiok n, B abcopbepe no dopmyie:

np="2, (5.13)

n
n
rjae n — k.11, tapenok (n = 0,25-0.40).

(5.7)

(5-8)

(5.9)
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7. Onpenenstor auametp adcopdepa D no opmyie:
I”r

D=1,128 4.7)

aon

rae V. — npou3BouTebHOCTL abcopbepa 1o rasy, M/, Won — JOIYCTUMAst CKOPOCTh
JIBUDKEHMs raza B cBOOOIHOM ceyeHun adbcopOepa, m/c (W 4, = 0,2-0,5 m/c).

Ecnu paccunranusiil quamerp adbcopdepa He COBNALAeT ¢ HOPMAJIW30BaH-
HBIM 3HAYEHWEM, TO NPHHUMAIOT Omkaimuii donbmuii quamerp. Hopmanuso-
BaHHBIE [HAMETPhl MMEIT chejayroumue 3Hadenus, m: 1,0; 1.2; 1.4; 1,6; 1.,8; 2.0;
22:24:26:28:3,0:32:34:3.6:3.8:4,0:4,5:5,0:5,5:6,0:6.4:7,0:8,0:9,0.

8. Onpeaenstor BeicoTy adbcopdepa H no dopmyine:

H=hg+ hegp+ hy + hy, (4.8)

rje i, — BbICOTA OT BEPXHEro IITYLEpa 10 BepxHeil tapenku, M; i, pasua 1/2 nua-
meTpa abcopOepa, ecnu aHuuie waposoe (auamerp abcopbepa Gonee 4 M), u
1/4 nunamerpa, eciu JHHLIE JJUIMITHYECKOE, hrap — BBICOTA, 3aHATAA TAPEIKAMH,
h.yp = a(n, — 1), rae a = 0,6 M s abcopOepos auamerpom 10 6 M 1 a = 0,8 s
abcopbepoB uameTpom Gosiee 6 M; 1p — YUCIIO NPAKTHYECKUX Tapeiok (cM. 1. 6);
h,— BBICOTA 30HBI UTaHUA abcopOepa; h, = 1,5-2,5 M; h,— BeicOoTa HU3a abcopde-
pa, onpezaensercs ucxoas U3 5—10-mMuHyTHOrO 3anaca HacbileHHOro abcopbeHTa
BHU3Y abcopOepa, HeOOX0AUMOro Uit HOpMalnbHON paboTel HACOCA WM NEPeToKa
B AiecopOep, 1o gpopmye:

h|{= 4‘}{0;'[1 M
nD-

(4.9)

rje y,— HNPOM3BOJAHTEIILHOCThL HACOCA, M/MHH, T — 3amac abcopbeHTa, MHH;
D — nuamerp abcopOepa, M.

¥

}’r o B

}"‘u..‘.

s X

Xn X

Puc. 5.4. I'pajmueckoe onpenencHie YHCIA TEOPETHYECKHX TAPEIoK
B abcopbepe

1 2 3 4 5 6 7 8 9
[TpowmseoaurtenprOCcTs | 10000 | 12000 | 30000 | 2000 | 50000 | 3000 | 5000 | 5500 | 3200
yctaHoBKHU Gy
OTHOCUTENbHAS 0,6 0,8 0,7 0,75 1,2 0,9 1,4 1,6 0,8
TUIOTHOCTh
OCYIIIaeMOTO Tra3a p
Conepxanne coneit B | 20 30 25 10 5 30 20 15 10
pactBope abcopOeHTa
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C
Tpebyemas TOYKa -40
pocHI top
JlaBnenwue rasa, Pr 0,6 0,4 0,6 0,6 0,2 0,8 0,8 0,2 0,6
Temmneparyparazat: | 10 150 90 30 60 120 |10 120 | 150
Cpenusis 10
TemIeparypa
KOHTAaKTa npu
abcopOruu

Kputepuu oueHKH NpakTu4ecKkoii padboTsi:

CTyIeHT HODKEH BBIOIHUTE OJJHY MPAKTHUECKYI0 padoTy.

MaxkcumanpHo 10 06auioB — 3a TOJHOCTBHIO PEUICHHBIE M TPaMOTHO O(OpMIIEHHBIC

NpaKTUYEeCKHe PadoOTHI;

MunumaiibHO 6 0aIOB — 32 HETIOJIHBIN OTBET C JOIMYIIICHHUEM OIIHUOOK.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((priuan)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KomnuiekT 3aganuii it rpynnoBbIX guckyccuii (9 cemectp)
o gucrumuinae b1.B.06 Texuomorust HedTH U rasza
I'pynmoBas auckyccust Nel «Omnpenenenne GU3NKO-XMMAYECKUX CBOWCTB OCH3MHOBY»

. UTo Takoe MI0THOCTb BELIECTBA, KAK €€ OIPEIEIISIIOT?

. Kak 3aBucHT IJIOTHOCTB OT TeMIEpaTypsl?

. B xakux npenenax HaXoaUTCS IUIOTHOCTh OCH3UHOB?

. Kakum nokasarenem olieHHBAETCsl HAIMYUE OPTaHUYECKUX KUCIIOT B TOIUINBE?

. Uro Takoe (ppakIMOHHBIN COCTAB TOIJIMBA U KaK OH OIpeensiercs?

. Kakoe cBoiicTBo TommBa xapakrepusyeT GppakMOHHBINA COCTaB?

. Kakue cBotictBa ToruB xapakrepusyet temmneparypa 10%, 50% u 90% orrona?
. KakoBsl Texanueckue tpedoBanus [[OCTa k ¢ppakImOHHOMY COCTaBy OeH3MHA?

. [lepeuncnure Mmapku OEH3MHOB

O 00 1 O D K~ WIN—

I'pynmoBas guckyccust Ne2 «Onpenenenue Gu3nKo-XUMUYECKHX CBOWCTB TU3EIBHBIX TOILIHB)

1.Yro Takoe quHaMHuecKas U KUHEMaTH4ecKasl BI3KOCTh?

2. Kak BnusieT BA3KOCTb Ha SKCILTyaTallMOHHbIE CBOMCTBA IU3€JIbHBIX TOIIUB?

3. JlaiiTe onpezneneHue TeMiepaTrypbl IOMyTHEHUS U 3aCThIBAHUS TOIINBA.

4. B uem 3akitoyaercs (pusnveckasi CylHOCTb IOMYTHEHUS U 3aCThIBaHUS TOILJIMBA?

5. B uem 3awirouaercss SKCILTyaTallMOHHAs OLEHKA JU3€IbHOIO TOIUIMBA IO TEMIEpaType
MOMYTHEHHMSI U 3aCThIBAaHUS?

6. [1pu kaxoif TeMneparype Hapy>KHOTO BO3/1yXa MOKET MPUMEHSATCS JaHHbIN 00pasel] TormBa?
7. IlepeunciTe MapKky TA3EJIbHBIX TOILINB.

KpuTtepuu oleHKH rpynmnoBbIX THCKYCCHIA:
CTyzleHT 10JI’KEH Y4acTBOBATh B ABYX IPYMHIOBBIX TUCKYCCHSIX.
MakcumanpbHo 4 Oa/ioB — 3a TIOJHOCTBIO PEIICHHBIE U TPaMOTHO OGOPMIICHHBIE
MpaKTHYeCKHe paboThl;
MunumanbHO 3 0aIOB — 32 HETIOJIHBIN OTBET C JOMYIICHHUEM OITHOOK.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HwmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(benepanbHOro rocyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKICHHS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuieKT BONpocoB 1Jisi KOHTPOJILHOM padoThl (9 cemecTp)
no qucuuruinae b1.B.06 Texnonorus HedTH u raza

4 xypc

CripbeBast 0a3a ra3ornepepadaThiBaOIIEH MPOMBIIUICHHOCTH
Ocymka raza

OuncTka raza oT CepoBOIOPO/Ia, AUOKCH A, YTIIEPOJIa U CEPOOPTaHMUYCCKUX COCIMHCHHIA

[lepepaboTka ra3a METOAOM KOHJCHCAIIUU

[TepepaboTka raza merogoM adbcopOuu

[lepepaboTka ra3za METOAOM HU3KOTEMIIEpAaTYpHOU peKTH()HUKaINN
OO6nacTu MPUMEHEHHUs Pa3TUYHBIX TPOIIECCOB MEPEPadOTKH ra3a
AOGCOpOILIMOHHBIE M PEKTU(HUKAITMOHHBIE KOJIOHHBI

Kpurtepuu oneHKu KOHTPOJIbHON padoThI:

CryzneHT 10omKeH caath | KOHTPOJIBHYIO paboTy:

MaxkcumanbHo 30 6ay10B — 3a MOJIHBIN, pa3BEPHYTHIN OTBET Ha IOCTaBJIEHHBII BOIIPOC;
MUHHUMAJIBHO 18 0aioB — 3a HEMOIHBIA OTBET C JOMYIIEHUEM OIITHOOK.
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(beaepanbHOro roCyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEKACHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KommuiekT Bonpocos st 3x3amena (9 cemectp)
OU3NKO-XUMUYECKUE CBOMCTBA MPUPOTHOTO r'a3a ¥ ra30KOHACH CaTa
Texuuueckue TpeOOBaHMS K ra3am
. Buael mectopoxieHuit
ITpousBOACTBO CEPBL.

. TexHonoruueckue cxembl JOOBIUH ra3a.

. HuskoTemniepaTypHbIe MpOIecChl HepepadoTKH

. TexHonoruveckue cxembl JOOBIUU ra30BOr0 KOHACHCATA
Karanutudeckue mporecchl

9. TexHONOrMYECKIE CXEMbI POIIECCOB TEPePabOTKH ra3a, ra30BOro KOH/ICHCATa U HehTH
10. lazodpakumonupytromye ycranoBku (I'DY)

11. Ouncrka ra3a ot CEpoOBOJIOPO/Ia U CEPOOPraHUICCKUX COCAMHCHUN
12. YcraHnoBka cTabunn3aiuy ra3oBoro KOHaeHcaTa

13. VYcranoeka ABT.

14. Ocymika raza

15CripbeBas 6aza razomnepepadaThiBaroiell TPOMBIIUICHHOCTH

16. IlepepaboTka raza METOJ0M KOHICHCAIIUU

17. IlepepaboTka raza MeTOI0M abCopOIHHn

18. TlepepaboTka raza METOJIOM HU3KOTEMIIEPATYPHOU PEKTU(GUKAIH

19. O6JiacTi NPUMEHEHUS PA3IMYHBIX ITPOLIECCOB MEPEPa0bOTKU ra3a
20. AGCOpOIMOHHBIE U PEKTU(PHUKAIIMOHHBIE KOJTOHHBI

NGO A®WN R

Kpurtepnu ounenku:

OneHka «OoTIMYHO» WM 36-40 OamioB — OTBETHl Ha BOMPOCHI CBUAETEILCTBYIOT 00
YBEPEHHBIX 3HAHUIX U YMEHUSAX CTYICHTA.

Onenka «xopomo» wuiau 32-35 OamioB — OTBETH HAa BOMPOCHI CBUJETEIHCTBYIOT O
JOCTAaTOYHBIX 3HAHHSIX M YMEHUSIX CTYACHTA.

OneHka «y[OBIETBOPUTENbHO» uiuW 25-31 OamnoB — OTBETHI Ha  BOMPOCHI
CBUJICTEIILCTBYIOT O HEJIOCTATOUHBIX 3HAHUSX U OTPAHUYEHHOM YMEHUHU CTY/ICHTA.
OneHka «HEYJAOBIETBOPUTENbHO» Wi 0-24 OayioB — OTBETHI Ha  BOIPOCHI

CBHUICTCIIBCTBYIOT O c71a0bIX 3HAHUAX H HCYMCHHU CTYACHTA.
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MuH#CTEpCTBO HayKH U BhICIIEro oOpazoBanus Poccuiickoit depepannu
HmwxHekaMCKuit XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT ((puiman)
(beaepanbHOro roCcyIapCTBEHHOTO OFOIKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKUN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuil GpakynbTeT

KoMmiekT TeM KypcoBbIX padoT
o mucrumminae 51.B.06 «Texnonorus HedTH U razay
[IpumMepHBIE TEMBI KypCOBOTO MTPOCKTA!
PaccuuTath 1 cipoeKTUPOBATH:

1. PEaKTOPHBI OJIOK yCTAaHOBKM  IOJNYYCHHs HW3OMEHTaHa H30Mepu3auueil H-
ImeHTaHa MOIIHOCTHIO 130 ThICSY TOHH B 'O

2. y3en atMocepHoit meperoHku HeTi MOITHOCTHIO 8500 THICSY TOHH B IO

3. pPEaKTOpHbI  OJOK  YCTaHOBKHU [OJy4EHUS] JUBUHWIA OKHUCIUTEIbHBIM
JerupupoBaHueM OyraHa MOUTHOCTHIO 140 ThICSY TOHH B roj

4. pPEaKTOpHBI OJOK YCTaHOBKM IOJIyYEHHUS STUJICHIJIMKOJIS THApaTalved OKUCHU
stiiieHa MOITHOCTRIO 100 TBICAY TOHH B 1o

o. y3eII pa3eIeHUs H30MPEH-N30aMIJICHOBOM (PPaKIIMKF MOITHOCTBIO 45 THICSY TOHH
B IOJ

6. y3en (pakIHOHUPOBAHUS TA30BOTO KOHJIEHCATAa MOIIHOCTBIO 1450 ThICSY TOHH B
roj

7. PEaKTOpPHBIM OJIOK YCTAaHOBKM MOJYYEHUS TpPUMETHIKAapOMHOJA TuapaTanueit
n300yTHIIeHCOIepKAUX (DpaKIuiit MOITHOCTHIO 140 THICSY TOHH B IO

8. pPEaKTOpHBbIM OJOK yCTAaHOBKM IOJIyYE€HUS METWITPETOyTHiIoBOro 3¢upa
ATKAIIMPOBAHUEM METaHOJIa U300YTHICHOM MOIIHOCTHIO 125 ThICSAY TOHH B TOJ

9. pPEaKTOpHbIM OJOK YCTaHOBKM IIOJIyY€HUSI KOMIIOHEHTa MOTOpPHOIO TOIUIMBA

Mapku KAT-K ankunupoBanueM mMeTaHoJa H30aMIJICH-TIMTIIEPUIICHOBOHN (Ppakiiueit MOITHOCTHIO
38 ThICSIY TOHH B TOJT

10.  peakTopHBIH OJIOK YCTaHOBKM BHCOpEKHMHTa TynpoHa MOMIHOCTHIO 2100 Thicsu
TOHH B I'0J{

11.  peakTopHBIi OJOK MONydeHUs JIeMEHTapHOH cepbl Kilayc-MeTo10M MOIIHOCTBIO
40 ThICSY TOHH B TOJ] IO KUCIIBIM T'a3aM

12.  peakTopHBIi  OJOK  YCTAaHOBKM  TIOJIy4EHHS  CTHpOJa  JETHApaTaruer
MeTHI(pEeHUIKapOrHOIa MOIIHOCTHIO 210 ThICSIY TOHH B IoJ{

13.  peakTopHBIi OJIIOK YCTAaHOBKM TONy4eHHs (opMampiaeruga  a’dpoOHBIM
OKHCJIEHHEM MeTaHOoJa MOIITHOCTEIO 140 THICSY TOHH B TOJ

14.  peakTopHBIl OJIOK YCTAaHOBKM TMOJy4€HHUsS O€H30J1a TUAPOACATKUINPOBAHUEM

bpakunn C6-C8 muponn3Hon Gpakiuu MOIHOCTHIO0 240 THICSY TOHH B TOJT

TpeOoBaHusI K COAEPKAHUIO KYPCOBOI padoThI
KypcoBast pabota q0/KHA UMETh CIICIYIONIEE COACPKAHKE:

BBEIEHHUE. . . ..ottt e

TeopeTrueckre OCHOBBI MPOSKTUPYEMOTO TIPOU3BOICTBA. ....uv'evvensnnn..

1.1  Csenenust 00 OTEUECTBEHHBIX U 3aPYOSKHBIX TPOU3BOAUTENSX. . ...

1.2  TeXHHKO-DKOHOMHYECKOE CpaBHCHHUE CYIIECTBYIONTUX METOJIOB
001007 63: 701 (v 0 : 7 T

1.3  Xwumunyeckue u GU3NKO-XUMUUYECKHE OCHOBBI IIPOU3BOJICTRA. . ......

14  ®Owusuko-xMMHUYECKHE U  TEIJIOPU3MYECKHE CBOWCTBA HMCXOIHBIX  BEIECTB,
MIPOMEXYTOYHBIX, IIEJIEBbIX U TOOOUYHBIX IPOIYKTOB......

TexHonOrnueckre OCHOBbI MPOCKTUPYEMOT'O IIPOU3BOJCTBA. ..............

2.1 OCHOBHBIE CTaIUM U TEXHOJIOTHICCKUEC OTICPAITHH. ... evvenraennns

48



2.2  XapakTepUCTHKa CBhIpbs, IEJIEBBIX M MOOOYHBIX TMPOIYKTOB, BCIIOMOTAaTEIbHBIX
MaTEepHAJIOB U SHEPTOHOCUTEICH. . ...

2.3  OnucaHue TEXHOJIOTUYECKON CXEMBI TPOU3BOMCTBA. . .'uvenvenne...

2.4  AHaTUTUYECKHI KOHTPOIDb MPOU3BOJCTBA. . .euvenreneeneanenennannnn.

TexXHOIOTHUECKUE pacyeThl MPOESKTUPYEMOTO MMPOU3BOACTBA. ... ...........

3.1  MarepuanbHbII OATAHC YCTAHOBKH . .. .euueueeneeneneneeneanennenennn.

3.2 PacueTsl U BBIOOpP TEXHOIOTHYECKOTO O0OPYIOBAHHUSL. ... .............

3.3 Pacuer komudecTBa TEXHOJIOTHIECKOTO 000PYIOBaHUS. ..............

3.4  MogenupoBaHue ¥ ONTUMHU3ALNS TEXHOJIOTHUECKOTO y37a. .. .......

3.5 MexaHHueCKUI pacyeT OCHOBHOTO AIIIAPATA. ... euvneenennennenennene

3.6 TemaoBOM OATAHC PEAKTOPA. ... vueeneeneenneeneenneaneeneenneaneeneann
O6mwem otueta cocranisier 40-50 cTpaHUI MAIIMHOMUCHOTO TeKCTa (hopmaTa A4.

3ammTa KypcoBoii pa6éoThI

Ha ocHoBaHmm KypcoBOil pabOTBI COCTaBISCTCS YCTHBIA MJOKJAN, PAaCKPHIBAIOIINN
OCHOBHBIE LI€JIM U 33Ja4d, METOAMKY J1a0OpaTOPHBIX UCCIIEJOBAHUM, PE3YyIbTAThl POBEACHHOMN
paboThl. 3acinyliMBaHUE JOKIAJ0B NPOXOoAUT B kKabuHere 38 b uHcTuTyTa 32 paboTOl Kpyrioro
cTOJA.
IIpaBuia oopmiiennst KypcoBoii padoTsl
OdopmisieTcst OT4ET TO TPeOOBaHUSAM, MPEIBSIBIAEMBIM K TEKCTOBBIM nokymMeHTam [ECK]]
I'OCT 2.105 - 95]. TekcroBble AOKYMEHTHI BBIIOJHSAIOT ¢ npuMeHeHueM OBM (mpudt 14
pa3mepa, Times New Roman, MeXCTpOUYHBIN HHTEPBAJ - OJUHAPHBIN).

Kpurtepnu oneHku KypcoBoii padoThI:

XapaKkTepucTuKa OTBETA bambr

KypcoBass pabora cocTraBieHa TI'paMOTHO, IOJIHOCTbIO PAaCKpPbITHl OCHOBHBIE
TE€PMUHBI, TOHATHSL, JOTMYHO U3JI0KEH OCHOBHOU MaTepHai paboTsl. J[aH MOIHBIH,
pa3BepHYTHIH OTBET Ha INOCTaBleHHbIe Bompocsl. OTBer Qopmynupyercs B | 96-100
TEPMUHAX HAyKH, HU3JIOKEH JUTepaTypHbIM $3BIKOM, JIOTHYEH, JlOKa3aTeJeH,
JIEMOHCTPHUPYET aBTOPCKYIO MO3UINIO CTYICHTA.

B xypcoBoii paboTe aH MOJHBINA, HO HEAOCTATOYHO TOCIIE0BATEIbHBIA OTBET Ha
IIOCTaBJIEHHBIA BOIPOC, HO MPU 3TOM IOKA3aHO YMEHHUE BBIICIUTh CYLIECTBECHHbBIE
Y HECYILIECTBEHHbIE TPU3HAKU U IPUYUHHO-CIIEACTBEHHbIE CBA3U. OTBET JIOTMUEH
U U3JOXKEH B TEepMHHAX Hayku. Moryr ObITh JomymieHsl 1-2 omuOku B
OINPECIICHUN OCHOBHBIX IOHSTHM, KOTOpPBIE CTYIEHT 3aTPYAHSETCS HCIPABUTH
CaMOCTOSITEJILHO.

75-96

JlaH HENOJHBI OTBET, JIOTMKAa M IOCJIEAOBATEIBHOCTh W3JIOKEHUS HUMEIOT
CylIeCTBeHHble HapymieHus. JlomymieHsl rpyOble OIIMOKM IpH ONpeAeTeHUn
CYLIHOCTH PacKpbIBAEMBIX NOHSITHH, TEOPHIL, SIBJICHUM, BCIEICTBUE HETOHUMAaHM
CTYJECHTOM HX CYILECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB U cBs3el. B oTBere
OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKPbITh KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX
3HaHu# He noka3aHo. PeueBoe ohopmienue TpedyeT monpaBoK, KOPPEKLUH.

60-75

JlaH HeToJIHBIA OTBET, MPEACTABISAIOMUN c000i pa3po3HEHHbIE 3HAHUS MO TeMe
BONpPOCAa C CYIIECTBEHHBIMH OHIMOKaMu B ompeneneHusx. [IpucyrcTByror
(parMeHTapHOCTh, HEJIOTMYHOCTh HU3JOXKEeHHA. CTYyAEHT HE OCO3HaeT CBA3b
JNAHHOTO TOHATHUS, TEOPHH, SBJICHUS C JAPYITMMU OOBEKTaMH JAMCLUIUINHBL
OTCyTCTBYIOT BBIBOJBI, KOHKPETH3allMsl M JOKa3aTelIbHOCTh W3NoXkeHus. Peus | 0-60
HerpaMoTHas. JlOMOJHUTENbHbIE W YTOYHSIOIIME BOIPOCHI IpenojaBaTessl He
NPUBOJAT K KOPPEKIIMU OTBETA CTY/ACHTA HE TOJBKO Ha MOCTABICHHBII BOIIPOC, HO
U Ha JIpyTye BOMPOCHI NUCHUILTUHBL. He momyueHs! 0TBETHI 110 6a30BBIM BOIPOCAM
JMCLIUTUIMHBI.
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