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

nJjiuHbl

Komnerenmmm:

[1K-3.1 3HaeT TeOpeTUYECKHE OCHOBBI IPOMBIIIUICHHBIX TEXHOJIOTHYECKUX IMPOIECCOB COBPEMEHHBIX HEPTEXMMHUUYECKUX MPOU3BOJICTB; OCHOBHBIC
HAINPABJIEHUS Pa3BUTUSA U COBEPILICHCTBOBAHUS TEXHOJIOTUN MPOMBIIIJIEHHBIX IPOU3BOACTB; MIPUHLIMIIBI IOCTPOEHUS TEXHOJIOTMYECKUX CXEM IPOU3BOJICTB;
CHOCOOBI pallMOHAILHOTO HCIIOIb30BAHMS ChIPhS U YTUIN3ALUU POU3BOACTBEHHBIX OTXOJIOB

[1K-3.2 YMeer pa3pabarbiBaTh ¥ COBEPIICHCTBOBATH TEXHOJIOTHIO IMPOU3BOJICTBA IMPOJTYKTOB OPraHUYECKOT0 U HE(PTEXUMHUIECKOTO CHHTE3a; pa3pa-
0aTbIBaTh TEXHOJOTUYECKHE CXEMbl XUMUYECKUX MPOU3BOACTB; aHATM3UPOBATH CIIOCOOBI PAIMOHAIILHOTO MCIIOJIB30BAHUS CHIPBS M YTUIU3AIMH TPOU3BO/I-
CTBEHHBIX OTXOJ0B, IPOBOJMUTH aHAJIU3 KOHTPOJISI KAY€CTBA TEXHOJIOTMYECKOr0 IpoIecca

[1K-3.3 Brnazmeer TeopeTHUECKMMH OCHOBAMH MPOMBIIIJICHHBIX TEXHOJOTHYECKHUX MPOIIECCOB OPraHUYECKOTO U HEPTEXMMUYSCKOTO CUHTE3a; HaBbI-
KaM# pa3pabOTKH M COBEPIICHCTBOBAHUS TEXHOJOTHUU MPOU3BOJICTBA MPOAYKTOB OPTraHUYECKOTO M HEPTEXUMHUECKOTO CUHTE3a; MPUHIIUIIAMH MTOCTPOCHUS
TEXHOJIOTHYECKHUX CXEM XUMUYECKUX MPOU3BOJCTB; CIIOCO0AMU PAIMOHAIBHOTO UCIIOJIb30BAHUS CHIPbSI M YTUIIM3AIUU IPOU3BOACTBEHHBIX OTXOJI0B; CIIOCO-
0aMu aHaM3a KOHTPOJIS Ka4eCTBA TEXHOJIOTHIECKOTO MPOIIecca; HAaBBIKAMH YCTPaHEHUS TEXHOJIIOTHYECKOTo Opaka



Hnouxamoput 0o- Imanwt hopmuposanus 6 npoyecce 0C60eHUA OUCUUNTUHDBL
CHUMCEHUSA KOM- (vkazamo ece memwl uz PI1/])
nemenyuu Jlexyuu Ilpakmuueckue Jlabopamopnbwie 3ans- Kypcoeoit npoexm Haumenosanue oye-
3anamus, 1adopa- mus (paboma) HOuHOZ0 cpedcmea
MOPHBLIL NPAKMUKYM
[1K-3.1 Temwt 1,2,3,4 | He npedycmompensl Temwt 1,2,3,4 He npedycmompenui Konnoxeuymel, nabo-
pampuuvle padomul, 3a-
uem, IK3ameH
[1K-3.2 - He npedycmompenut Temw 1,2,3,4 He npedycmompenl Konnoxeuymel, n1ado-
pampnule padomul, 3a-
yem, IK3AMEH
[TK-3.3 Temwt 1,2,3,4 | He npedycmompenst Temwt 1,2,3,4 He npedycmompenui Konnoxeuymel, nabo-
pampuvle padomul, 3a-
uem, IK3ameH

Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJo)

OreHuBaroLIe MEPONPUATHS Kon-Bo - baset
min | max
2 ceMecTp
JlaGopatopHas paboTa 1 18 30
Komnoksuym 1 18 28
3auer 1 24 40
NTOTI'O 60 100
3 cemecTp
JlaGopartopHas paboTa 1 18 30
KommokBuym 1 18 30
OK3aMeH 1 24 40
NTOTI'O 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipakeHue B
b0ayax:

CaoBecHoe
BbIpaKeHHe

KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHUS MPU (hopMe KOHTPOJIS:

K3aMeH / 3a4eT ¢ OIeHKOMH
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87 -100

Otnu4Ho (3a-
YTEHO)

OrneHKa «OTIMYHO» BBICTABISIETCS CTYICHTY, €CIIH TEOPETHUECKOE COIep-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 Mpo0eioB; HCUESPITBIBAKOIIE, MTOCIIC-
JIOBAaTeIbHO, YETKO M JIOTMYECKU CTPOWHO M3JIaraeT MaTepuall; CBOOOIHO
CIIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU U JOPYTUMHU BHJIAMH INPUMEHEHUA
3HAHU; UCTIOJB3YET B OTBETE JOMOJHUTEIBHBIN MaTepral BCE MPeyCMOT-
peHHbIC HpOFpaMMOﬁ 3aJaHHs BBIIIOJITHCHBI, KAY€CTBO HX BBIIIOJHCHUSA OLIC-
HEHO YHCJIOM 0alljioB, OJHM3KUM K MaKCUMAIbHOMY; aHATH3UPYET MTOTyIeH-
HbIE PE3yNbTAThl; MPOSBISET CaMOCTOSTENBHOCTh IPU  BBIIOJIHEHUU
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OrneHka «XOpOoIIO» BBICTABISAETCS CTYNEHTY, €CIIU TEOPETUUYECKOe COofep-
KaHME Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKUE KOMIIE-
TEHIMH B OCHOBHOM C(OPMHUPOBAHBI, BCE NPEAYCMOTPEHHBIE MPOrpaMMoi
o0y4eHus: ydeOHbIE 3a/I1aHUsI BHITIOHEHBI, KAYECTBO X BBIITOIHEHHUS J0CTa-
TOYHO BbICOKO€. CTYIEHT TBEpAO 3HAeT Marepuall, FPaMOTHO U 1O CyIie-
CTBY M3JIaraeT €ro, He AOIyCKas CyLIeCTBEHHBIX HETOYHOCTEH B OTBETE HA
BOTIPOC.

60 - 73

VY noBnerBo-
puTensHo (3a-
YTEHO)

OrneHka «yAOBJIETBOPUTEIHHO» BBICTABISAETCS CTYACHTY, €CIIU TEOpeTHUe-
CKO€ coJep)KaHHE Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCAT CyIle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO NPEAYCMOTPEHHBIX MPOrpamMMoil 3a-
JaHWH BBIIOJTHEHO, HO B HHUX MMEIOTCS OMIMOKW, MpH OTBETE Ha
MOCTaBJICHHBII BONPOC CTYACHT JAOIYCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHEIE (OPMYIHMPOBKU, HAOIIOAAIOTCS HApYILIEHHS JOTMYECKOH Io-
CJIEZIOBATEIbHOCTU B M3JIOKEHHUHU IPOrPaMMHOI0O MaTepuaa.

Hwxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OueHka «HEYJOBIETBOPUTEIHHO» BBICTABISACTCS CTYICHTY, €CIH OH He
3HAeT 3HAYUTEJILHOW YacTH MPOTrpaMMHOI0 MaTepuala, JONMYyCKaeT Cylie-
CTBEHHBIE OIINOKH, HEYBEPEHHO, C OONBLIMMU 3aTPYAHEHUSIMU BBIIOIHSCT
MpaKkTU4YecKue padoThl, HEOOXOAWMBbIE MPAKTUYECKUE KOMIICTCHIIUM He
c(hOopMHPOBaHbI, OOJBITUHCTBO MPEYCMOTPEHHBIX MPOTrpaMMoll 00yUIeHUs
yueOHBIX 33aHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOJIHEHHS OLEHEHO YHUC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIBHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CPe/ICTB

Ne | Haumenosanue Kpamkasa xapakxmepucmuka oyeHo4H020 Ilpeocmasnenue
n/n | OUeHouHoz20 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 honoe
1 2 3 4
JlaGopaTopHas |9To B y4eOHOH pabOThI, IETBI0 KOTOPOH SBIISIET- | TeMbI 1abOpaTOpPHBIX
pabora csl U3y4eHue (MCClieIoBaHUE, N3MEPEHHUE) XapaKkTe- |padoT, KOHTPOJIbHbIE
PHUCTHK J1a0OpaTOPHOTO OOBEKTA. BOITPOCHI IO TEME JIa-
Lenpb 1abopaToOpHBIX 3aHATHI: OCBOCHUE M3ydae- |0OOpaTopHOM paboThI,
MO yueOHOM TUCIUIUINHBI; TPUOOPETEHUE HABbI- |BOMPOCHI K KOJJIOKBHU-
KOB IPAaKTUYECKOTO MPUMEHEHHSI 3HAHUH YUeOHOH |ymy
JUCIHUIUIMHBL (AUCUUILINH) C UCTIOJIb30BaHUEM
TEXHUYECKUX CPEJICTB U (MJIM) 000pYIOBAHMS
[IpakTuueckoe |B xozae npakTuyeckux pabOT CTYyAEHTHI OBla/ieBa- |TeMbl MPaKTHUYECKUX
3aHsTHE 10T YMEHHSIMH T10JIB30BaThCs paboTaTh ¢ HOpMa- 3aHSATUHN; KOHTPOJIb-
TUBHBIMU JOKYMEHTAMHU U UHCTPYKTUBHBIMHU MaTe- |HbIE BONPOCHI U 3a/1a-
puanamu, ClpaBOYHUKAMH, COCTABIIATh HUS 110 TEME TPAKTHU-
TEXHUYECKYIO JOKYMEHTAIMIO; BBIIOJIHATh YEPTE- |YECKOIO 3aHATHUS
KW, CXEMBI, TaOJIUIIbI, PelIaTh Pa3HOIO poja 3aj1a-
Yy, J1eJ1aTh BBIYKMCIICHHUS, ONIPEACIIATh XapaKTepu-
CTUKH Pa3JIMYHBIX BEIIECTB, 00bEKTOB, SIBJICHUM.
Lenp mpakTUYECKUX 3aHATUI 3aKJIFOYAETCS B BbI-
paboTKe y CTYICHTOB HaBBIKOB IPUMEHEHUS TIOJTY-
YEHHBIX 3HAHUH JJI PEIICHUS IPAKTUYECKUX 3a]1a4
B IIPOLIECCE COBMECTHOM JEATENILHOCTH € IIpenoja-
BATEJISIMH.
KomnokBuym CpencTBo KOHTpOJI yCBOEHUs yueOHOro Matepua- |Bormpocsl no Te-

J1a TeMbl, pa3jiesia Ui pa3/iesoB JUCIUIUIMHEL, Op-
raHU30BaHHOE KaK yueOHOe 3aHsATHE B BUE coOe-
CeJI0OBaHMUs IpernojaBaress ¢ 00yJaromuMucs.

MaM/pazzieniaM Juc-
[UIUINHBI

Kpyrastii cTom,
JUCKYCCHUSL, TO-
JEMHKA, TUCIYT,
ne0atsl

O1eHOUHBIE CPEACTBA, MTO3BOJISIONINE BKIIOYUTD
oOyuyaroluxcs B Mpolecc o0CyKIeHHUS CIIOPHOTO
BOINpPOCa, MPOOJIEMBI U OLIEHUTh UX YMEHHUE apry-
MEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.

[lepeuens auckyccu-
OHHBIX TCM IJIs1 HpO-
BEJICHUS KPYTJIOTO
CTOJIa, TUCKYCCHH,
MOJIEMUKH, JUCITYTa,
nebaToB




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

IlepeyeHb BONPOCOB HA 3a4eT
no qucuuiuiiae b1.B.05 «CoBpeMeHHbIe TeXHONIOTUU 1 000pyI0BaHKE TepepaboTKu HehTH 1
MIOITYTHOTO ra3a

Crioco0Ob! 100BIYH, METOBI JOOBIYM HEPTH U Ta3a

TpancopTupoBKa, OYMCTKA OT MEXaHHMYECKUX MpuMecel, 00e3BOKHBaHNE U 00eCCOTMBa-
Hue HehTH

ATMocdepHas U BakyyMHas [IeperoHKa HeTh

GTL-rexnonoruu. Karanurudyeckre MeToAbI MOATOTOBKH 1 niepepadotku [THI

Kputepun onenkmn:

Onenka «oTIMuHO» Wi 36-40 6amioB — OTBETHI HA BOIPOCHI CBUJIETEIILCTBYIOT 00 yBe-
PEHHBIX 3HAHUAX U YMEHUSAX CTYICHTA.

Onenka «xopomo» win 32-35 0ayioB — OTBETHl HA BOMPOCH! CBUIETEIBCTBYIOT O JOCTa-
TOYHBIX 3HAaHUSAX U YMEHMSX CTYIEHTA.

OneHka «yIoBJIETBOPUTENbHO» UK 25-31 GanioB — OTBETHl Ha BOIPOCHI CBUJETENLCTBY-
10T O HEJJOCTaTOYHBIX 3HAHUAX U OTPAaHUYEHHOM YMEHHUH CTY/IEHTA.

OrneHka «HEeyoBIETBOpUTENbHO» Wik (-24 0ayioB — OTBETHI Ha BOIPOCHI CBUICTEINb-
CTBYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTY/IEHTA.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dunuan) penepaabHOTO
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis noaroroBku: «IIporecchl U TeXHOIOTHH TITyOOKOH TIepepaboTKu HeTH»

IlepeueHb BONPOCOB HA IK3aMeH
no qucuuiuiiae b1.B.05 «CoBpeMeHHbIe TeXHONIOTUU 1 000pyI0BaHKE TepepaboTKu HehTH 1
MIOITYTHOTO ra3a

OuncTka ra3zoB OT MEXaHUUYECKUX IPUMECE

Ocymka rasza

OuncTKa OT XUMHYECKHUX ITpUMecen

Paznenenue ra3oB MeTogamMu peKTH(GUKAUU 1 aOCOpOIIH

Hossie TexHonoruu nepepadorku nonyrHoro rasza. Konsepcus [I1HI" B cunTes-ra3

Kputepun onenkmn:

Onenka «oTIMuHO» Wi 36-40 6amioB — OTBETHI HA BOIPOCHI CBUJIETEIILCTBYIOT 00 yBe-
PEHHBIX 3HAHUAX U YMEHUSAX CTYICHTA.

Omnenka «xopomo» uiau 32-35 6auioB — OTBETHI HA BOIPOCH CBHIETEILCTBYIOT O JOCTa-
TOYHBIX 3HAaHUSAX U YMEHMSX CTYIEHTA.

OneHka «yIoBJIETBOPUTENbHO» UK 25-31 GanioB — OTBETHl Ha BOIPOCHI CBUJETENLCTBY-
10T O HEJJOCTaTOYHBIX 3HAHUAX U OTPAaHUUYEHHOM YMEHMH CTYJICHTA.

OrneHka «HEYOBJIETBOpUTENbHO» UM 0-24 0ayioB — OTBETHI Ha BOIPOCHI CBUICTEINb-
CTBYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTY/IEHTA.



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

Coaepxxanue KOJUVIOKBHYMOB
no guctuiummae b1.B.05 «CoBpemMeHHBIE TEXHOJIOTHH U 000pyA0BaHUE TIepepadOTKu HeDTH 1
IIOIYTHOTO ra3a»

Komnoksuym Nel «IlepepaboTka HedTn»

Crioco6b1 100bIYM, METOABI TOOBIYM HEDTH U Ta3a

TpaHcOpTUPOBKA, OUYMCTKA OT MEXaHHMUYECKUX MpUMecei, 00€3BOKUBaHUE U 00eCCOIMBa-
HUE HePTH

ATMochepHas u BakyyMHas TieperoHka He(Ti

KomnokBuym 2 «IlepepaboTka mpupogHOTO ra3a»

OuncTKa ra3oB OT MEXaHMYECKUX MMPUMECEH

Ocymka rasa

OuncTKa OT XMMHUYECKUX MPUMeEce

Pa3nenenue razoB merogamu peKkTudukanuu u abcopouuu

Kpurepuu onenku:

MaxkcumanbHo 15 6ansoB (3a 1 KOJUIOKBUYM) - 3a ITOJHBIN, pa3BEPHYTHII OTBET Ha I0-
CTaBIJICHHBIE BOIIPOCHI.

MunumManbHo 9 6amoB (3a 1 KOJIJIOKBHYM) — 32 HEMOJIHBIM OTBET C OMyIEHUEM IpyObIX
OIIMOOK MpH OIPEAETCHUH CYIIHOCTH PAaCKPbIBAEMBIX MOHITUN, TEOPH, IBICHUI



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (hunuan) geaepaabHOTro
rOCYIapCTBEHHOTO OI0/KETHOTO 00Pa30BATEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
TexHomornueckuii pakynbTET

Coaeprxanue 1a00paTOPHBIX padoT
no guctuiumae b1.B.05 «CoBpemMeHHbIE TEXHOIOTHU U 000pyAOBaHUE TIEpepadOTKU HePTH U
IIOIYTHOTO ra3a»

JlabopaTopnasi paGora Nel «IlepBuuHas nepepadorka HegTH»

Hean paboTbi:
Onpedenums KoIuwecmao 600bl, NIOMHOCHb U 853KOCMb CbIPOU Hemiu.
1. Omnpenenenue Boasl B HehTH U HePTenpoaykTax Metoom JJuna-Crapka

Meton [una m Crapka Merox Jluna u Crapka pacnpoCTpaHEHHbBIH, TOUHBIM METOJ
OIpeieNIeHUs] KOJIMYECTBEHHOTO CO/IepKaHusl BOJbl B HEPTAX U HepTenpoaykrax. OH OCHO- BaH
Ha a3€0TPOMHOI Meperonke npoosl HeTH WK HepTenpoaykTa ¢ pacTBopureasivu. [Tpubop Juna
u Crapka n3obpaxéH Ha puc. 1. (Buumanue! OnbIT HEOOXOAMMO BBINOJHATH B BBITSKHOM

mkagy!)

Pucynoxk 1 - I[Tpu6op [Iuna u Crapka: 1 — kpyrinogonHas konOa; 2 — Hacajka JuHa—
Crapka; 3 — XOJIOOUIBLHUK
IMoaroroBka k aHaIu3y.

[IpoGy HedTH nian HedTEenpoAyKTa TIIATEIBHO BCTPAXHUTE B T€UEHHE 5 MUHYT. MepHBIM
IWIMHAPOM B YUCTYIO U CYXYIO, IPEJIBaPUTEIbHO B3BEIICHHYIO CTEKISHHYIO KojlOy 1 (puc. 1)
nomectutTe 3 M1 HepTH WK HeTenmpoaykTa U 100aBbTe S MII pacTBopuTeNs (Tonyona). Konly
opyu moMouM nuiMda MpUCOEAMHUTE K OTBOJHOW TpyOKe 2, a K BEpXHEH 4acTu NMpHEMHHUKa-
JIOBYIIKM Ha NUTM(pe MPUCOEIUHUTE XOJIOAUIBHUK 3. Bo n30e- jkxaHue KOHJIEHCAIMH MapOB BOJIbI
13 BO3]lyXa BEPX- HUM KOHEIL XOJIOAWIbHUKA 3aKpPOITE BaTOM.

IIpoBenenue anaausa.

Conepxxumoe konobl 1 (HedTh UM HEe(PTENPOIYKT) HArpelTe ¢ MOMOUIbI0 HarpeBaTess
KOJIO WJIM Ha JIEKTpUUYECKOU MMTKe. /i1 paBHOMEPHOI0 KUIICHMs MIepe]l HaualoM HarpeBaHus B
KOJIOYy TOMECTUTE He- CKOJBbKO KHUIeNOK. IleperoHKky HeoOXOIuMO NMPOBOAMTH TaK, YTOOBI W3
TPYOKHM XOJIONWJIBHUKA B INPHUEMHUK-JIOBYLIKY Najanu 2—4 Kamid BoAbl B ceKyHIy. Harpes
HE00XO0IMMO MPEKPATUTh MOCIEe TOro, Kak 00beM BOABI B IPUEMHHUKE-TOBYIIKe (Hacaake JuHa-
Crapka) mepecTaHeT YBEIIMYMBATHCS W BEPXHHUU CIIOW PACTBOPUTENS MPHOOPETET MPO3pPAvHYIO
okpacky. [IpogomKuTenbHOCTh MEPeroHKH o/bKHA ObITh He MeHee 30 MuH U He Oonee 60 MuH.
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Ecimu Ha creHkax TpyOKHM XOJOJWIBHHKA MPHUCYTCTBYIOT KamelbKH BOJBI, TO MX HEOOXOIUMO
CTOJIKHYTb B TNPUEMHUK-JIOBYIIKY CTEKJISHHOW mnanoukoi. [locie oxmakaeHHs HCIBITYeMOro
MPOYKTA JI0 KOMHATHOM TeMIIepaTypsl IpuOOp HEOOXOAMMO pa3odpaTh. Eciii KOMWYecTBO BOJIBI
B INpUEMHUKe-IOBYyIIKe He Oonee 0,3 MI U pacTBOpUTENb MYTHBIM, TO MPUEMHHK-JIOBYIIKY
nomeniatoT Ha 20-30 MUH B ropsiuylo BOJY ISl OCBETJICHHS M CHOBA OXJIAXKJAIOT JI0 KOMHATHOM
temnepary- pbl. [locne oxnaxaeHus NpUEMHHUKA-JIOBYIIKH ONpPENEIUTe 00bEM BOJBI B HEM C
TOYHOCTBIO IO OJTHOTO BEPXHETO JICIICHHUS.

O6bemMuyto nomto Boabl X, %, paccunTaiite o popmyse:

X =(V-100)/Vy,

rae V — o0beM BOJIbI, COOpABIIICHCS B MPUEMHHUKE-JIOBYIIIKE, MJI; V1 — 00beM HEPTH HIH
He(TENPOAYKTA, B3ATHIN JIJISl HCTIBITAHUS, MJI.

KonnuectBo Boapl B nmpuemHuke-ioBymke 0,03 M1 U MEHbLIE CUMUTAETCS CIEAOBBIMU
KOJIMYECTBAMH.

[To momy4eHHOMY pe3yNnbTaTy CAeNaTh BHIBOIBI.

2. OrmpeneneHue MIOTHOCTH HETH.

[1oTHOCTB SBIIAETCS OJHOM M3 XapaKTEPUCTHUK, AAIOIIUI BO3MOKHOCTh B COBOKYITHOCTH C
JPYTMMH KOHCTAaHTaMH CYIUTh O (PPaKIIMOHHOM U XMMHUYECKOM COCTaBe JJaHHOTO HEPTEMPOAYKTA.
IInoTHOCTH Bcerga 3aBUCHT OT TEMIIEpATyphl, IIpU KOTOpOoU ee ompeaessaroT. [Ipu Bo3pactanuum
TEMIEPaTyphl MIOTHOCTh yMeHblnaerca. [110oTHOCTh HedTenpoaykTa NPUHATO OMPENENATh MPH

temneparype 200C 1 0OTHOCUTD K MIIOTHOCTU BOoAb! Iipu 40C, NpUHATOM 3a €AUHHULLY.
20

OTtHocuTeNnbHAS NIOTHOCTh HE(PTENPOAYKTa 0003HAYAETCS P4 , TJIe BepXHssA nudpa moxa-
3BIBACT TEMIIEPATYPY He(DTENPOAYKTA, HIKHSS — TEMIIEPATYpPy BOIBI.

[TnoTHOCTH HEPTENPOJYKTOB MOKET U3MEHATHCS B pe3ysibTaTe UCIapeHus HauboJee Jier-
KHUX (paKIUil UK CMELIEHUS Pa3HbIX MPOIYKTOB.

OobopynoBanue.

Apeometpsl obmiero HaszHaueHus AOH-1, munmuaap Ha 100 My, TepMOMETpBI PTYTHBIE
CTEKJISIHHBIE JTA0OPaTOpPHBIE.

IIpoBeaenne ncnbITAHUA.

ITomemiaror obOpazen, Temreparypa KOTOPOTO COOTBETCTBYET TEMIIEpaType MpOBEICHMS
WCIBITaHUS, B YUCTBIA LIMJIUHAP /71l apeoMeTpa ¢ YCTaHOBHBIIEHCS TeMIepaTypoil, uzberas pas-
OpbI3ruBaHus He(PTENPOIYKTa U TMOMaJaHMs My3bIPHKOB BO3AYXa, a TaKKe CBOJS K MUHUMYMY
UCIIapeHre KOMIIOHEHTOB JIETYYMX MPOIYKTOB, UMEIOLINX 00Jiee HU3KYIO TEMIIEpaTypy KUIIEHHUS.

VY nansoT my3slpbKu, cOOpaBIINecs Ha MOBEPXHOCTH 00pa3lia, MpUKacasch K HUIM YHCTOU
¢buIbTpOBaAIbHOM Oymaroii.

[TomemaroT UIIMHAP ¢ 00pa31OM B BEPTHUKAILHOM MOJIOXKEHUU B MECTE, /1€ HET LIUPKY-
JISIUM BO3/1yXa U B KOTOPOM TEMIIEpaTypa OKpYXKarollel cpelibl B poliecce MPOBEICHHS UCTIbITa-
HUS He u3MeHsiercs 6osee ueM Ha 2 °C. Ecnu ucnipiTanue NpoBOAAT IpU TeMIepaTypax, OTJInya-
IOIIUXCSL OT TEMIIEPATYPhl OKpY Karoten cpepl 6osee yem Ha 2 °C, He0OXOAMMO UCTIOIB30BATh
TEPMOCTAT JUIsl UCKJIFOUEHHUS] YPE3MEPHBIX U3MEHEHUH TEMIIEpaTypBhI.

[TorpyxatoT apeoMeTp B KHUAKOCTb U OCBOOOXKIAIOT €ro, YTOObI OH MPHUILEN B PABHOBECHE.
N36eratoT cMauMBaHuUs CTEP)KHS apeOMETpa Ha Y4acTKe BBIIIE YPOBHsI, HA KOTOPOM OH CBOOOJTHO
raBaet. Habmonator 3a hopMoil MeHHCKa, KOT/1a apeoMeTp B pe3yJibTaTe HalaBJIMBaHUS OIyCKa-
ercs Ha | uim 2 MM HUXKE YpOBHSI PAaBHOBECHS, @ 3aTEM BO3BPALLAETCS B UCXOIHOE PABHOBECHOE
noJyio’keHue. Ecinu ¢popma MeHHCKa U3MEHSIETCsI, YUCTST CTep:KeHb apeomeTpa. [IoBTopstoT 3!
JeMCTBUS 10 TEX IOp, MoKa popMa MEHHCKA HE OyJIET OCTaBaThCs MOCTOSHHOM.

IIpu ucnbITaHUAX HENPO3PAYHBIX BA3KUX XKUJIKOCTEH 00eCreunBalOT MeIEHHOE Orpy-
JKEHHUE apeoMeTpa B JKUIKOCTb.

[Ipu ncnbITaHUAX MPO3PAUHBIX MAJOBA3KUX KHUJKOCTEN HAJIaBIMBAIOT HA apEOMETP Tak,
4TOOBI OH MOTPY3WICA B KHUJIKOCTb IPUOJIM3UTEIILHO HA J1BA JICJICHHUS, a 3aTE€M OTITYCKAIOT €ro.
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BepxHsist 4acTh cTEpKHS apeoMeTpa, HaXOASIIAsICs BBIIIE YPOBHS KUKOCTH, TOJKHA OBITH CY-
XOH, MOCKOJIbKY HAJIMYME Ha HEH JKUIKOCTH BIIMSAET HA CUUTHIBAEMbIE MIOKA3aHUS.

ApeomeTp NPUBOIAT B MEAJICHHOE BpAIlleHUE TaK, YTOOBI OH CBOOOIHO TIIaBal BAAJIU OT
CTeHOK IuiuHapa. CienyeT noaoxkaaTh, OKa apeoMeTp IPUMET COCTOSIHUE ITOKOs, a Bce 00pa3o-
BaBILIMECS MMY3bIPbKU BO3AYyXa BBIMAYT Ha IOBEPXHOCTb. Y JAJIAIOT My3bIPKH C IOBEPXHOCTH I1€-
pell CYUNTBIBAHUEM ITOKa3aHUM.

Korna apeomerp octanaBnmBaeTcsi, CBOOOIHO IJIaBast BIAIN OT CTEHOK IIMJIMH]IPA, CUUTHI-
BaOT €T0 MOKAa3aHKE Ha IIKaJle, OKPYIJISIA TocleHee A0 Onvkaiien 1/5 neaeHus mKaibl.

[Tpu “cnbITaHUSIX MPO3PaYHbIX KHUAKOCTEN 3aIIMCBHIBAIOT [1I0KA3aHUE apEOMETPa B TOM Me-
CT€ €ro LIKaJbl, I71€ OCHOBHAs IOBEPXHOCTh )KUKOCTHU IIEpECcEeKaeT IIKay, pacnoiaras ypoBeHb
IJ1a3 HECKOJIbKO HMYKE YPOBHSI JKUJKOCTU U MEAJIEHHO MTOJIHUMAs €r0, I0Ka TIOBEPXHOCTh, CHava1a
BUAMMAs KaK 1e(OpMUPOBAaHHBIHN JUINIIC, HE CTAHET MPSIMOI JIMHUEH, TepeceKaroel nKary
apeomeTpa.

IIpu ucnbITaHUAX HENPO3PAYHBIX KHUJIKOCTEH CHUMAIOT MIOKA3aHUS B TOM MECTE LIKaJIb
apeoMeTpa, 10 KOTOPOro MOJAHUMAETCS IOBEPXHOCTh UCIBITYEMOr0 00pasiia, IpH 3TOM YPOBEHb
IJ1a3 J0JKEH HaXOAUTHCS HECKOJIBKO BBIIIE MJIOCKOCTH OBEPXHOCTH JKUAKOCTH.

Cpa3y ke nocse CUuThIBaHMsI TOKa3aHUN [IKaJIbl apeOMETPa OCTOPOKHO BBIHUMAIOT €r0 U3
KHUJIKOCTH U MIEpEeMELINBAIOT 00pa3el] B BEpTUKAJILHOM HaIlpaBJIeHUH TEPMOMETPOM. 3alHChIBAIOT
3HauEHUE TEMIIEpaTypbl UCIIBITYeMOro o0pasua, okpyrisis ero 1o 0,1 °C. Eciu ata Temnepatypa
OTJIMYaeTCs OT TeMIIEpPaTyphl, CUMTAHHOM B Havase ucnblTaHui, 6osee yem Ha 0,5 °C, MOBTOPSIOT
U3MEpEHUS apEOMETPOM, a 3aTEM TEPMOMETPOM JI0 TEX MOP, [T0OKA TEMIIEpaTypa HE CTAHET CTa-
6unpHOM B npeaenax +/- 0,5 °C. Ecnu Temneparypa He CTAaHOBUTCS CTaOMIIbHOM, TOMEIIAIOT U~
JMHJP JJISl apEOMETPa U €T0 COAEPKUMOE B TEPMOCTAT U MOCIIEI0BATENbHO IOBTOPSIIOT BCE JIEH-
CTBHSL.

B nedrenepepabarbiBatomiell MpOMBIIUIEHHOCTH HanOoJiee MIMPOKO MCIOIb3YETCsl BEU-
ynHa API (m1oTHOCTE, BbIpaXkeHHasi B eIMHUIaX AMEPUKAHCKOro HHCTUTYTa HePTH). [ImoTHOCTD

API, uszmepsiercs B rpagycax U HAX0oIUTCs 1o hopmyiie:

API = 1415 -1315

OMHOCUMENbHAA NIONTHOCHb

O0padoTKka pe3yabTaTOB IKCNIEPUMEHTA
O0paboTka 3KCHEPUMEHTAIbHBIX JIaHHBIX MPOU3BOJIUTCS, UCXOAS M3 OTYETa apeoMeTpa
nput Temneparype 25°C pasen 0,795. ITOMY MOKA3aHHIO 110 TAGNHAIIE COOTBETCTBYET TEMIIEPATYp-
Has IONpaBKa Ha 1°C, pasHas 0,000778, T.e.

pZTfZ 0,795 + 0,000778 (25 — 20) = 0,7988

PCBYJ'ILTB.TBI OIIBITOB 3aIlMCBIBACM B Ta6J'II/II_Iy 2.

Tabnuna 2
Ucneityemsiii  "HedTe- | [InoTHOCTH IInotHOCTH 110 AP,
TPOYKT 1o OCT 3900 85, kr/m°
Onpir 1 | OneiT 2 | Cp.2-x Omnseitl | Onbit 2 Cp.2-x
OTIBITOB OTIBITOB
bensun
Kepocun
Jn3enpH0e TOILIUBO
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Ilo MOJIYYCHHBIM pC3yJibTaTaM CACIIATh BBIBO/IbI.

3. Ompenenenue BSI3KOCTH.

Bs3kocThIO Ha3BIBACTCS CBOMCTBO KHUAKOCTU COIIPOTUBIIATHCA IEPEMCIICHUIO €€ YaCTHIL
nona BOSHeﬁCTBHeM HpHJ’IO)KGHHOfI CHIIBI.

Bs3Kk0oCTh sIBiIsIeTCS OCHOBHBIM IOKa3aTelIeM KauecTBa, XapaKTEPU3YIOLIUM IKCILTyaTalu-
OHHEBIE CBOMCTBa TOILUIMB M Maceil. OT BSI3KOCTH MaceJl 3aBHCHUT YMCHBIICHUC M3HOCA TPYIIHUXCS
JeTanei, IoTepb PHEPTUM Ha TPEHUE, YIJIOTHEHUE MOPIIHEH B LMIMHApAX JBUraTels, CKOPOCTb
nepeMeINIeHus AeTalield, HeCyIlasi ClloCOOHOCTh MO IIUITHUKOB.

OT mnpaBUIBHOTO BBIOOpA BS3KOCTH HEPTEMPOMYKTA ISl OMPECIICHHBIX KOHKPETHBIX

YCJIOBI/Iﬁ BO MHOT'OM 3aBHCUT HAACKHOCTh 1 SKOHOMUYHOCTb paGOTbI MalllH U MCXaHU3MOB.

PasznuyaroT Bsi3kocTH aOCONIOTHBIE (TUHAMHYECKYI0, KHHEMAaTUUYECKYI0) U YCIOBHYIO.
JuHamuueckoi BA3KOCThIO (MM KOA((UIMEHTOM TUHAMUYECKON BS3KOCTH) HA3bIBACTCA

CUJIa CONMPOTHUBJICHUS JIBYX CIIOEB >KMIKOCTH IUIOMIAAbI0 1 cM2, HAXOMAIIMXCA Ha paccTosHUU |
CM JIpYT OT ApyTra U NepeMeIaoIIuXcsi OJUH OTHOCUTEIHHO JPYTrOTro CO CKOPOCThIO 1 cM/cek.

3a eAMHUIlY TUHAMUYECKON BA3KOCTH MPHUHST ITya3; Ha MPAKTHKE OOBIYHO MOJIB3YIOTCS CO-
TOM YacCThIO Iya3a, HA3bIBAETCSI CAHTUITYa30M.

Onpenenenue TMHAMUYECKON BA3KOCTH 3aKJIIOYAETCSl B YCTAHOBJIEHUU BPEMEHHU HCTEde-
HUS 110J] TOCTOSIHHBIM JAaBJICHUEM OIIPE/IEICHHOI0 o0beMa (PaBHOrO O00bEMY LIApHKa BUCKO3HU-
METpa) UCIBITYeMOro He(TENPOAYKTa Yepe3 KammUIIpHYI0 TpyOKy BUCKO3UMETPA, JIJIsl KOTOPOTO
3apaHee YCTaHOBJIEHA €r0 MOCTOSHHAS.

Kunemarnyeckast BS3KOCTh HPECTaBIsET COOON OTHOIIEHHE AWHAMHUYECKOW BSI3KOCTHU K
IUIOTHOCTH KMJIKOCTH IIPU TOMU e TEMIIEPATYPE.

3a CANHUIY KHHEMATH4IeCKOH BS3KOCTH IPUHAT CTOKC; Ha MPAKTUKE IMOJb3YIOTCA coTOM
4acThIO CTOKCA, HA3bIBAEMOW CAaHTHCTOKCOM.

OmnpeneneHne KMHEMaTUYECKON BSI3KOCTH 3aKJIOYAEeTCS B YCTAHOBJIIEHWU BPEMEHU HCTe-
YEHUsl OTPEJEICHHOTr0 00beMe (paBHOr0 00beMy IIapUKa BUCKO3UMETpPA) UCHBITYeMOro HedTe-
IPOAYKTa uepe3 KanWUIIpHYIO TpyOKy Bucko3umeTpa IInHkeBHua, JUIs1 KOTOPOTO 3apaHee ycTa-
HOBJICHA €T0 MOCTOSIHHASL.

KunemaTndeckyto BSI3KOCTb V UCIIBITYEMOr0 HE()TENPOAYKTa B CAHTUCTOKCAX BBIYUCISIOT
no ¢opmyie

v =Cty,
rac C — mocTosgHHAsI BHCKO3UMCETpPA,
t1 — cpenHee apuPpMETHIECKOE YUUTHIBAEMBIX OTCYETOB UCTCUEHUS
HCIBITYEMOTr0 He()TENPOAYKTa B CEK.

13



260

6
. L
Pucynok 2 — Buckosumerp BITK-2
YcrpoiicTBO U NpUHIHMI PadoThl BUcCKo3uMeTpa BIT/K-2

Bucko3umerp xanwuisapasiii BIDK-2 - npubop B Bume U-o0pa3Hoit TpyOku, koseHo (1)
cnasHo ¢ kKamwuisipoMm (7). M3mMepeHue BS3KOCTH BUCKO3UMETPOM OCHOBAHO Ha OMpEelIeHUU
BPEMEHH, 32 KOTOPOE ONPEECIIEHHbIN 00bEM KHUAKOCTU UCTEUET Yepe3 Kauuisp.

Iopsinok padoThHI.

Jlnsi ompeneneHus: BpeMEHU TEUCHHS Ha OTBOAHYIO TPYOKy (3) HaJeBalOT PEe3UHOBYIO
TpyOKy. IloToM, 3a:xaB KoJeHO (2) BUCKO3UMETP NEPEBOPAUYMBAIOT U MOTPYykKaroT KojieHo (1) B pe-
3epByap € KHUJAKOCThIO. JKUIKOCTh 3acachIBalOT (IpU MOMOILIM TPYLIM JIMOO Hacoca) A0 OTMETKH
My, mpHu 3TOM B HUJIKOCTH HE JOJKHBI 00pa30BbIBATHCS MY3BIPHKU BO3Ayxa. B MoMeHT, xoraa
AKHUJKOCTDb JIOCTUTAaeT OTMETKU My, prOOp BEIHUMAIOT U3 COCYJa U Cpa3y K€ MepeBOpavrBalOT B
UCXO0/IHOE MosiokeHue. CHUMAIOT ¢ KoJieHa (1) JUIIHIO JKUAKOCTh U Ha/IEBAIOT HA HErO PEe3UHO-
BYIO TpyOKy. 3aTeM BHCKO3UMETP MOMEMIAIOT B TEPMOCTAT TaKUM 0Opa3oM, 4TOOBI pacIIMpEHUE
(5) HaxoaMIOCH HMXKeE, YeM YPOBEHb JXHAKOCTH B TepMocTaTe. BblIepkuBalOT B TepMmocTare
Oonpiie 15 MUHYT mpu 3aJaHHOW TEMIEpaType U MOTOM 3acachlBalOT >KMJIKOCTh B KOJEHO 0
ypoBHs oHOM Tpetu pacuupenus (5). CooOmaroT koneHo (1) ¢ atMmocdepoil U ycTaHABIUBAIOT
BpEMsI CHU)KEHUS YPOBHSI MEHHMCKA OT OTMETKU M1 10 oTMeTKH M.

VcranasnuBaroT Temieparypy B repmocrare (40,00+0,01) °C. J[onoaHUTETLHO

PaccunThIBaloT KHHEMATHYECKYIO BSI3KOCTH (Vi, MM /c) mo dopmyse:

Vi :’EiXK,

rae K — yctanoBiieHHas NOCTOsIHHAS KalWIIsipa BUCKO3UMETPa, mm? /c? .

[IpoBoasaT ABa M3MEPEHU KUHEMATUYECKOW BA3KOCTH. BRIUHUCIISIIOT pa3zMax pe3yiabTaToB
CRo05(2), %, mo popmyie:

CR 45(2) =%100,

/1€ Vmax — HAUOONBIINI pe3ynbTaT U3MEPEHUI KHHEMAaTUYECKOM BSI3KOCTH, MM /c;
Vmin — HAUMEHBIIUHN PE3YyJIbTAT U3MEPEHUI KUHEMATUYECKOM BA3KOCTH, MM? /c.

Ecnu r Gonbine 3HaueHus kpurudeckoro auamnazoHa CRogs(2)= 0,1 %, moBTOpHO MPOBO-
JAT ABAa U3MEPEHUS, BEIUUCIISIIOT T, KOTOPOE HE JAOKHO npeBbimath CRogs. B mpoTuBHOM citydae
YCTaHABIMBAIOTCSA W YCTPAHSAIOTCS TPHYMHBI pa3dpoca pe3yabTaTOB W CHOBAa TIOBTOPSIOT
M3MEPEHUS] KMHEMATUYECKOW BA3KOCTH. 3a PE3yJbTaT U3MEPEHUU KHUHEMATUYECKON BS3KOCTH
MPUHUMAIOT CpeTHeapruMETHIECKOE 3HAUCHHE.
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Pe3ynbTarhl mpeacTaBuTh B BHJIE TAOIUIIB:
[ T Vi

ITo MOJIYUYCHHBIM PEC3yJibTaTaM CACIIAaTh BHIBO/IbI.

Onpenenenue ppakuMOHHOIO COCTaBA
Heas paboTthi:

Tonyuenue nokaszamerneii 011 nocmpoenus Kpugvlx nepecotox (MTK) omoenvuvix ¢hpaxyuii
Hegmu.

@paKIMOHHBIM COCTABOM TOILJIMBA HA3BIBAETCS MPOLIEHTHOE COZepkKaHue B HeM (ppakiiuid,
BBIKUTIAIOLIUX MTPH OMPEICIICHHBIX TEMIIEpaTypax.

@OpaKIMOHHBIM COCTaB TOIUIMB MMEET OYEHb BAXKHOE JKCILTyaTAllMOHHOE 3HAYECHHE, TaK
KaK OKa3bIBaeT OOJBIIOE BIUSHUE HA MOJHOTY UX CTOPAHUs, 3allyCK JIBUTATENs, BpeMs Meperpesna,
o0pa3oBaHMs NapOBBIX MPOOOK U 00JIeIeHEHHH B KapOropaTope, pacXo/] TOIIMBA, MOUTHOCTh JBU-
raTe’s.

TornmmBo 17151 BO3MYNIHO-PEAKTUBHBIX JBUTATENICH TOJKHO OBITH YTSHKEIEHHOTO (ppaKiiv-
oHHoro coctaBa (mopsiaka 150-280°C) mist obecrieueHus] HaAEKHOM PaOOTHI CUCTEMBI MOJAYU
TOIIJIMBA HA OOJBIIMX BBICOTaX 0e3 00pa30BaHUs MapOBHIX MPOOOK. BMecTe ¢ TeM TOIUIMBO AOJK-
HO OTJINYAThCS XOPOILIEH UCTIAPAEMOCTBIO B KAMEPE CrOpaHMs U IMOJHOTONW CrOPaHHs.

@OpakIMOHHBIA COCTaB AU3EIBHOIO TOIUIMBA TAKXkKe OKa3bIBaeT OOJIbIIOE BIMSHUE HA CKO-
pPOCTh €ro ucrapeHust 1 o0pa3oBaHHE CMECH C BO3AYXOM Hocie Bopbicka. OnHako oOnerdyeHue
(pakLIMOHHOTO COCTaBa yXYJIIAE€T BOCIUIAMEHHUTEIbHbIE CBOWCTBA JU3EJIBHOrO TOIuMBa. dpak-
LIMOHHBIN COCTaB TOIUIMBA, U B IEPBYIO OUYepeb OEH3UHOB, B IIPOLIECCE UX TPAHCIOPTHUPOBAHUS K
XPaHEHUSI MOKET U3MEHATHCS 3a CUET UCHAPEHUs JETKUX (paKIuil.

DpakIUOHHBIN COCTaB OMPEACNACTCS MyTEM TMEPEroHKH (IUCTUWIUISAIUU) Mpu atMochep-
HoM faBieHuu 1o I'OCT 2177-82 u oueHnBaeTcs TemMrepaTypaMu: Hayasa eperoHky, NeperoHKu
10%, neperonku 50%, neperonu 90% u KOHLIa KUIIEHUS.

Yem HMKE TeMIepaTypa H.K. U TeMmIiepaTypa npu neperonku 10%, tem jierue 3amyck J1Bu-
rares, T.K. 0oJIbIllee KOJMUecTBO OeH3KHa OyIeT MonaaTh B HMIMHAPHI B TApOBOH (asze.

Yem HMKE TeMneparypa npu neperoiku 50%, TeM BblIlle CKOPOCTh IIOJ0TPeEBa ABUTATENs.
Temmnepatypa K.K. U Temreparypa npu neperonke 90% xapakTepu3yeT MOJTHOTY UCTIAPEHUSI TOTI-
nuBa. [Ipu BbICOKHMX 3HaUEHUSAX ITHX TeMIlepaTyp OCH3UH HE yCIEeBAaeT MOJHOCThIO UCHApUTHCS B
JBUTATEJIE U MOCTYNaeT B HWJIMHAPHI B )KUIKOM BHIE. B pe3ynbTare ¢ TpyIUXCS TOBEPXHOCTEH
CMBIBAa€TCS CMa3Ka, YCHJIMBAETCS U3HOC JIBUTaTes.

Onucanue 1a0OpPaTOPHON YCTAHOBKH

CranpapTHBIH anmapaT A7 onpeaesieHus: GpaknOHHOTO cocTaBa (puc.3) COCTOUT U3 clie-
JIYIOLINX JIETAJICH:

Koui0a [ 1t meperoHku BMECTUMOCThIO 125 oM 13 TEPMOCTOMKOTO CTEKJIA;

LWIMHIP MEepHBIN 7 BMecTUMOCThI0 100 cM®, ¢ rieHoit genenus 1 ev®;

HWIMHAP BMECTUMOCTHIO 10 CM3, ¢ neHoi genenns 0,1 CM3;

crakaH 10 s oxnaxaeHus MWIMHAPA;

TEPMOMETP 2 CTEKJISIHHBINA PTYTHBIN co mikaioit ot 0 1o 360°C ¢ uenoit nenenus 1°C;

KOXYyX 9;
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BaHHA XOJIOJIMJILHHKA 5;
ra3oBasi TOpesKa WIH JICKTPUUECKUN HarpeBaTelb;
acOecToBasi MPOKJIAJIKA.
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Pucynok 1 - CrangapTHBI anmapat 1uist onpeneneHus (ppakiinoHHOTO COCTaBa:
1-xonba; 2-TepmomeTp; 3-TpyOKa XonoauiabHIKA; 4,6 MaTpyOKa A BBOAA U BBIBOJIA BO-

IIbI; S-BaHHA XOJOIMIbHHKA; 7 MEPHBIN UIUHAD; 8-acOecToBas mpokiaaka; 9-koxyx; 10-ctakan

CymHocTs MeTo/1a 3aKirovaercs B neperonke 100 oM’ UCTIBITYEMOT0 HETENPOIyKTa MPH
YCIIOBUSIX, IPETYCMOTPEHHBIX CTAaHIAPTOM.

[Tpu onieHKe MCHapsieMOCTH Pa3IMYHbIX TOIUIUB ONPEAEIAIOTCS, 32 HEOOIbIINM UCKIIOYe-
HUEM, OJINHAKOBbIE XapaKTepHbIE TOUKU (PPAKIIMOHHOTO COCTaBa: TEMIIepaTypa Hadaja MeperoH-
KH, Temreparypa neperonku 10, 50, 90% u koHeuHas TeMIiepaTypa MeperoHKu.

Omnpenenenne GpakMOHHOTO COCTaBa MPOBOJUTCS MPU aTMOC(PEPHOM JaBIEHHUH C IIOMO-
HIBIO CIICLMATBHOTO ammapara. Pa3znenurenpHas CHOCOOHOCTh 3TOTO ammapara OYeHb HEBEJHKA,
MO3TOMY PE3YJIbTAaThl PA3TOHKU B 3HAUUTEIHHOW MEpE 3aBHCAT OT Pa3MEpoOB OTAENBHBIX YacTel
npubopa, KayecTBa ero COOPKU U OT yCIOBUN camoil meperoHku. JlJs mosyueHus yaoBIEeTBOPHU-
TETHbHONU CXOAMMOCTH PE3yJIbTaTOB MPUMEHSIOT CTAHIAPTHYIO almaparypy U CTPOro COOMIOAAIOT
METOJIUKY OIpEJIeICHHUS.

Metoa npoBeeHUs1 IKCIIEPUMEHTA

[Ipo6rl HehTENPOAYKTOB, cofepx aliue BOAy, IS UCMbITaHus Henpuroansl. Hedrenpo-
IYKTBI C TEMIIEpaTypoil Havyasia KureHus Huxe 66°C, conepikaliye Biary, He 00e3BOXHUBaroT. J{is
IPOBE/ICHUS UCIIBITaHUS OepyT APYTyI0 MO0y, B KOTOPOH OTCYTCTBYET B3BEIIEHHAs BOJA.

HedremponykTsl ¢ TemmnepaTypoii Hayana kunenus 66°C u BbIlIe, coaepikallee Biary,
00€3BOKMBAIOT BCTPSIXUBAHUEM C O€3BOJIHBIM CYJIb()ATOM HATPHUS WIH IPYTHM COOTBETCTBYIOIIUM
00€3BOXKHBAIOLINM PEareHTOM U OTACISIOT Mpoly OT ocymuTens aexanTauueil. [lpoOy 6eH3nHoB
MPEIBAPUTENIBHO OXJIAKIAIOT 10 TemnepaTypbl oT 13 g0 18°C, aBHAaIlMOHHBIX KEPOCHHOB U TH-
3eIbHOTO TOIUIMBA - OT 13°C 1o TeMmeparypbl OKpYKAaroled Cpebl. 3aloJIHSAIOT BaHHY XOJIO-
JTUIBHUKA TaK, YTOOBI €ro TpyOKa ObliIa MOKPHITA OXJIAXKIAOIIUM areHTOM (KOJIOTBIN JieHd, BOJa,
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Jen ¢ conblo U Ap.). TemmepaTtypa oxmaxaatomen 6anu gomkHa 06Tk 0T 0 10 4°C nist OeH3UHOB
u oT 0 10 60°C 15 aBUALlMOHHBIX KEPOCUHOB M AMU3€NIbHOTO ToruBa. Otmepstor 100 cm® poObI
MEpPHBIM LUJIMHIPOM U MEPEHOCAT e€ B KOJOy Ui MeperoHKH, cOOII0Aast MEphI MPEJOCTOPOIKHO-
CTH JJISl TOTO, YTOOBI KUAKOCTH HE TOoMajia B MapoOTBOAHYIO TpyOKy. Temmeparypa MEpHOTO IU-
auHApa JowkHa ObITh oT 13 mo 18°C mis 6en3unoB, u oT 13°C 10 TemmepaTypbl OKpYXKaroIIei
cpefbl - Ul aBUALMOHHBIX KEPOCHHOB M JU3E€JIHOIO TOIUIMBA, a TeMIepaTypa KoJIObl U TepMO-
Mmetpa - ot 13 1o 18°C st GEH3MHOB, M HE BBIIIE TEMIIEPATyPhl OKPYKAIOIIECH CPe/Ibl - sl aBUa-
KEPOCUHOB U AU3TOIUIMB. TepMoMeTp ¢ IUIOTHO Ipuiieraromeil npoOKoil ycTaHaBIMBAIOT B TOPIIO-
BUHY KOJIOBI TakK, YTOOBI IIAPUK TEPMOMETpPA pacHojarajics MO LEHTPY TOPJIOBHHBI U HWXKHUI
KOHEIl KalTMJUIsIpa HaXOIUJICS Ha YPOBHE CAMOM BBICOKOM TOYKU HWKHEW BHYTPEHHEW CTEHKHM Ila-
POOTBOAHOM TPYOKH.

KonOy ¢ mpo6oii ycTaHaBIMBalOT HAa MOACTABKY M COCIUHSIOT C TPYOKOW XOJIOAMIBHHUKA
IpY TOMOIIK POOKH, Yepe3 KOTOPYIO MPOXOIUT MapooTBOAHAs TpyOka. Konly ycranaBimuBaroT B
BEPTUKAJIBHOM IOJIOKEHUH, ITPU 3TOM MMAPOOTBOAHASA TPYOKa BXOJUT B TPYOKY XOJIOAMIBHUKA HA
paccrosHue 25-50 MM. MepHBbIi IUIUHIP, B KOTOPOM U3MEpPsUIN NpoOy JUIsl UCTIBITaHUs, 0€3 BbI-
CYLIMBaHHUA NMOMelatoT B 6aHio (ctakaH 10) U CTaBAT MOA HUXKHUM KOHELl TPYOKH XOJIOJUIIbHUKA
TakK, 4ToObl KOHEll TPYOKH OBl OIYIIEH IO HEHTPY LMINHAPA Ha 25 MM, HO He Hke otMeTku 100
e, Temmepatypa cpenbl, OKpyKarolie MepHbIH HUIHHIP, J0JDKHA OBITH A1t OeH3UHOB OT 13 110
18°C, nsist aBUAIMOHHBIX KEPOCHHOB U IN3€IHHOTO TOIUIMBA - Ha 3°C BhIIIE TEMITEpaTyphl POOHI,
[OJAITOTOBJIEHHOM /17151 IEPErOHKH.

YPOBEHD KHUAKOCTH B GaHe [UIsi [HIHH/PA MTOIEPKUBAIOT 10 OTMETKH He Meree 100 cm?,
[lwinHAp HaKpHIBAIOT KyCKOM (MIBTPOBAIbHON OymMard WM aHaJIOTMYHBIM MaTepUanoM, KOTO-
pBIN JTOJDKEH IUIOTHO MpHJIEraTh K TpyOKe XosoauibHUKa. [locie moAroToBKy ammapara Juis me-
PETrOHKM 3alHCHIBAIOT OApOMETpUYECKOe JaBlieHHEe M HauMHAIOT PaBHOMEPHO HarpeBaTh KOJIOY.
Harpesarot mpoOy B koi6e Uil NeperoHku Tak, YTOObI MEepHOJ BpEMEHH MEXy HadajaoM Haya-
JIOM HarpeBaHus U TEMIIEpaTypol Hayajga KUMEeHUs COCTaBIsUT i OeH3UHOB oT 5 10 10 MuH, ams
ABHALIMOHHBIX KEPOCUHOB M JU3EJIBHOIO TOIMBa OoT 5 10 15 muH. Temneparypy, npu KOTOpoH B
MEpPHBIN [WIMHAP NaJaeT NepBas Karisd, OTMEYaloT Kak TeMIepaTypy Hadajla KUMEHUs U CTaBsT
LHWIMHJIP TaK, 4YTOObI KOH/IEHCAT CTEKaJl 110 CTeHKE. PerynupyroT HarpeB Tak, 4To0bl CKOPOCTH Ie-
PErOHKH OT 5%-HOTO OTroHa JI0 MoNydeHns 95 cM® 0TroHa GBI VIS BCEX IPYII TOIUIAB OT 4 110
5 cM®/mun. 3armcu pe3yabTaTOB OIpeesieHUs (PAKIIMOHHOTO COCTaBa MPOBOIAT B COOTBETCTBUH
C TEXHMUYECKUMU YCIOBHUSIMHU Ha JaHHBIA MPOIYKT. 3alIMCBIBAIOT TEMIIEpATypy Haydajla KUIIEHMUS,
TEMIEPATYPY KOHIAa KUIIEHUS, TOKA3aHUsl TEPMOMETPA MU KakAoM kpatHOM 10 %-HoM oTroHe B
untepsane or 10 no 90% BkmrounTenbHO. Eciiv npu neperoHke temreparypa MOJHUMAETCS 10
370°C nnu HaOnromaercs pasioxkeHue MpoObl, HarpeBaHuEe MPEKpallaloT U 10 MEpe 3aroIHEHUS
WIMH]pa KOHJEHCATOM 3allMChIBAIOT €ro 00beM ¢ MHTEPBAJIOM 2 MHH JI0 T€ IOp, MOKa J1Ba IMOo-
CJIeIOBaTENbHBIX U3MEPEHUS He AaJlyT OJUHAKOBBIX pe3ynbTaToB. M3MepsioT 00beM KOHIEHcaTa,
3aIlKCHIBAIOT €ro 3HaUeHHE Kak 00beM OTroHa (BbIxoja). Ecnu HopMupyeTcs TeMieparypa KoHIa
KUTIEHUsI, TO HarpeB BEAyT 10 TeX IOp, MOKa PTYTHBIM CTOJOMK TEPMOMETpa HE OCTAaHOBHUTCS Ha
HEKOTOPOW BBICOTE, a MOCJIE 3TOr0 HAYHET ONyCKaThCs. MaKCUMalbHYIO TEMIIEpaTypy, MOKa3aH-
HYI0O TEPMOMETPOM, 3aMUCHIBAIOT KaK TeMIepaTypy KoHIa KuneHus. Bpems ot oOpa3oBanus 95
cM® OTTOHA 10 KOHIA KHIIeHHU JIOIDKHO OBITh OT 3 10 5 MuH. I10CITe OXITaXICH S KOIObI COICPIKH-
MO€ BBUIMBAIOT B KOHJIEHCAT, COOpaHHBIN B IIWJIUHAP, U JAIOT CTEYb JO TeX IOp, MOKa 00bEM B
MEPHOM IWINHApPE HE OyIeT YBEIMUYMBAThCA. 3AIHUCBIBAIOT 3TOT 00BEM KAaK BOCCTAHOBIJICHHBIN
o0muii o0beM. JlomyckaeTcss u3MepsATh 00bEM OXJIAXKIACHHOTO OCTaTKa B KOJIOE, CIIMBAsk €ro B IH-
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nuHap ¢ uenou aenenue 0,1 cM°. 32 BOCCTAHOBJICHHBII 00muii 00beM MPUHUMAIOT CYMMY 3Haue-
HUH YCTaHOBJICHHOT'O 00BheMa U BBIXOJIa KOHJIEHCAaTa B MporeHTax. [[st BeraucineHus oobemMa mo-
TEpb BBIUUTAIOT 001Hii 00beM oTrona u3 100. 3HaueHus: Bcex 00bEMOB B MPOLIEHTAX 3aMUCHIBAIOT
C morpenrHocTeio He Oosee 0,5, MOKa3aHUs TEPMOMETpA C MOTPEIHOCThI0 He Oonee 0,5°C, a Oa-
POMETPHYECKOE JaBICHHE ¢ MorpemHocThio He Gomnee 0,0510° Ila (0,38 mm.pr.ct.). Ilpn nasie-
HuM Bblwte Wi Hike 101,3°10° IMa (760 MM.pT.CT.) BBOIAT MOIpPaBKy Ha OapOMETPUUYECKOE JIaB-
JIeHUE K KakaoMy mokaszanuio tepmomerpa. [lonpaBky (C)°C Beruucistor mo popmynam (I) nmum
(2) M UCTIONB3YIOT JIaHHBIE TA0II. 5.

C=0,00009 (101,3.103 - P) (273 +tp), (I)

C=0,00012 (760 — P1) (273 + tp), 2

rae P - Gapomerpudeckoe qaBieHHE BO BpeMs UCTibITanus, [1a;

P; - GapoMeTpuueckoe TaBICHUE BO BPEMsI HCITBITAHMSI, MM.PT.CT.;

to - HaOrOTaeMble MTOKa3aHus Tepmometpa, °C.

CxoppekTupoBaHHy0 TemnepaTtypy okpyrisitor g0 0,5°C. Ilocie BHeceHMs B MOKa3aHUs
TEPMOMETpa MOMPABOK Ha OapoMeTpHUecKoe JaBJICHUE 3alUChIBAIOT TEMIIEPATYphl Hadajaa U KOH-
1[a KUIEHUS, OCTaTOK, ocTaToK U motepu; 10%-Hblil OTroH (00bEMbI OTOTHAHHOTO MPOJYKTA) U
COOTBETCTBYIOIIME UM TeMIIepaTyphl 03 AalbHEHIINX BbIUMCICHUN.

Pesynbrarel cBOAAT B Ta0nuIy 1(a1a Kakaoro HeTenpoyKTa OTAeIbHas Ta0IuIa):

Taonuua 1
V, M1 H.K 10 20 30 40 50 60 70 80 90 | kK
T 0
[IpotieHTHBINM OTTOH OEH3WHA COCTAaBISET %
Ocrartok %
[Torepu %

[To mosyyeHHBIM JaHHBIM NOCTPOUTH KpuBble UCTUHHBIX Temnepatryp kunenus (UTK) u
CZEJIaTh BBIBOJBI.

3 cemecTp
JlabGoparopHas padora Ne2 «Pacyer KOJIOHHBIX aNlIapaToB)»

3ananue: PaccuntaTh peKTU(PHUKAIIMOHHYIO KOJIOHHY IO CIEIYIOIIeMY TUIaHy:
1. IlocTpoeHne 3aBUCUMOCTH J1aBJIEHUE HACBIILIEHHBIX IApOB OT TEMIIEPATYPHI.
[Toctpoenue n3o6apbl KOMOMHUPOBAHHOM JTUArpaMMbl U Xy-IHarpaMMbl
2.Pacyer 0JJHOKpaTHOTO HCIIapeHUs] OMHApHOW cMecH
3.Pacuer MarepuanpHoOro 0anaHca peKTU(UKAIMOHHONW KOJIOHHBI
4.Pacuer TemoBoro 0anaHca peKTH(PHUKAIIMHHONW KOJIOHHbI
5.Pacuer pexxnma 1oaHOro OpomeHus
6.Pacuer yucna Tapenok Ha KOMOMHUPOBAHHOM U Xy-IUarpaMMel
7.Pacdet mpoduisi KOHIIEHTPAIMI H HArPy30K MO BBICOTE KOJIOHHBI
8.Pacuer (pakTHUYECKOrO YnCIa TapesIoK
9.Pacuer nuameTpa KOJIOHHBI
10.Pacuet BbICOTHI peKTU(UKAITMOHHON KOJIOHHBI
11.Pacyet koHI€HCATOPA-XOJI0AMIIBHUKA
12. PacueT KUMSATUIbHUKA
13. PacueT nuamerpa mTyrepon
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14. I'padudeckasi cxema KOJIOHHBI

F, Xf,% | Xp, % | Xw, % | Bapuant
Bbenzon-tonyon 10 30 95 2 1
15 35 97 1 2
18 33 96 2 3
20 34 94 3 4
15 30 95 2 5
20 33 96 2 6
22 36 94 1 7
24 37 95 2 8
25 36 94 1 9
26 35 96 1 10
28 33 97 2 11
30 30 95 3 12

Kpurepuu onenkmn:

MakcumanbsHo 15 6amioB (3a 1 mabopatopHyro paboTy) - 3a HOJHBI, pa3BEepHYThIN OTBET

Ha MOCTAaBJICHHLIC BOITPOCHI.

Mununmansao 9 6asoB (3a 1 mabopaTopHyro paboTy) — 3@ HETOIHBIH OTBET C JIOMYIICHH-

€M IrpyObIX OIIMOOK P ONPENIETICHUN CYIITHOCTH PAaCKPBIBAEMBIX OHATUN, TEOPH, IBIEHUI
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