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Hepeueub Komnemem(uﬁ u undukamopoe oocmudicenHus Komnemem(uﬁ C yKaszanuem smanoe gbopmupoeanuﬂ 6 npouecce oceoernus Oucuu-

nJjiuHbl

Komnerenmuu:
[1K-3 CrniocoOeH BiajeTh 3HAHUSMHU, TO3BOJIIIONTUMU aHAIU3UPOBATh TEHICHIIUN PAa3BUTHS TEXHOJOTUN HEPTEXMMHUUYECKUX MPOU3BOJICTB, COBEP-
LIEHCTBOBATH JICHCTBYIOIIME, BHEIPATH HOBBIE TEXHOJIOTMU Ha OCHOBE PALlMOHAIBHBIX U AJIbTEPHATUBHBIX HCTOUHUKOB ChIPbS

NHaukaTopel KOMIIETCHIUMI:

[1K-3.1 3HaeT TeopeTuyeckrue OCHOBBI MPOMBIIUIEHHBIX TEXHOJOTHYECKHX MPOIECCOB COBPEMEHHBIX HE(PTEXMMHUUECKHX MPOU3BOJCTB; OCHOBHBIC
HaIPaBIICHUS PA3BUTHS M COBEPIICHCTBOBAHUS TEXHOJOTUH MTPOMBIIIJICHHBIX TPOU3BOICTB; MIPHHIIUITEI TOCTPOCHUS TEXHOJOTHICCKUX CXEM IPOU3BOICTB;
CHOCOOBI PallMOHATIBHOTO HCIIONB30BAHMS ChIPbS U YTUIIN3AMU MPOU3BOACTBEHHBIX OTX0/I0B

[1K-3.2 YMeer pa3pabarbiBaTh M COBEPIICHCTBOBATH TEXHOJIOTHIO IMPOU3BOJICTBA IMPOJIYKTOB OPraHUIECKOr0 U HEPTEXUMHUIECKOTO CHHTE3a; pa3pa-
0aTbIBaTh TEXHOJOTUYECKHE CXEMbl XUMUYECKUX MPOU3BOACTB; aHATM3UPOBATH CIIOCOOBI PAIlMOHATBHOTO MCIOIB30BAHUS ChIPbS U YTHIM3AlUUA TPOU3BO/I-
CTBEHHBIX OTXOJIOB, TPOBOANTH aHATH3 KOHTPOJIS Ka4eCTBA TEXHOJIOTHIESCKOTO MpoIiecca

[1K-3.3 Brnaneer TeopeTHYeCKUMU OCHOBAaMH MPOMBIIIIEHHBIX TEXHOJOTHYECKUX MPOIECCOB OPraHMUYECKOTO M He(hTEXMMHUECKOTO0 CUHTE3a; HaBbI-
KaMH pa3pa0OTKH U COBEPIICHCTBOBAHUS TEXHOJIOTHH MPOU3BOJICTBA MPOIYKTOB OPTAHUYECKOTO U HEPTEXUMUICCKOTO CUHTE3a; MPUHITUIIAMH 110 CTPOCHUS
TEXHOJIOTHYECKHUX CXEM XUMUYECKUX MPOU3BOCTB; CIIOCO0AMHU PAIIMOHATBHOTO UCIIOJIB30BAHUS CHIPhSI M YTUIIM3AIIUU IPOU3BOICTBEHHBIX OTXO0/0B; CIIOCO-
O0aMu aHaM3a KOHTPOJIS Ka4eCTBa TEXHOJIOTHIECKOTO MPOIIecca; HaBBIKAMH YCTPAaHEHUS TEXHOJIIOTHIECKOTo Opaka

Huouxamopwl 0o- Imanwl hopmuposanus é npoyecce 0C60€HUA OUCUUNTUHDBL
CIUMCEHUA KOM- (vkazamo ece memwl uz PIJ])
nemenyuu Jexyuu Ilpakmuueckue Jlabopamopnuvie Kypcoeoii npoexm Haumen oaanoue OUenoun00
3anamus, nadopamop- 3anamus (paboma) cpeocmea
HblIl NPAKMUKYM
[1K-3.1 Temwr 1-4 |  He npedycmompennl Temot 1-4 He npedycmompenut Konnoxeuymot, nabopampnsie
padomuwl, 3auem, IKIAMEH
[1K-3.2 - He npedycmompenut Temwt 1-4 He npedycmompenut Konnoxeuymot, nabopampnsie
padomuwl, 3auem, IKIAMEH
[TK-3.3 Temot 1-4 | He npedycmompennl Temwt 1-4 He npedycmompenut Konnoxeuymot, 1abopampnsie
padomuwl, 3auem, IKIAMEH




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

O1ieHUBAKOLIE MEPOIIPUATHS Kou-Bo - barer
min | max
2 ceMecTp
JlaGopaTopHnas pabota 1 18 30
Kosmnoksuym 1 18 28
3auer 1 24 40
NTOI'O 60 100
3 cemecTp
JlaboparopHas pabota 1 18 30
KonnokBuym 1 18 30
DK3aMeH 1 24 40
UTOI'O 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipakeHue B
b0ayax:

CaoBecHoe
BbIpaKeHHe

KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHS MPU (hopMe KOHTPOJIS:

K3aMeH / 3a4eT ¢ OIeHKOMH

5

87 -100

Otnu4Ho (3a-
YTEHO)

OrneHKa «OTIMYHO» BBICTABISIETCS CTYICHTY, €CIIH TEOPETHUECKOE COIep-
JKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 Mpo0eioB; HCUEPITBIBAOIIE, ITOCIIe-
JIOBAaTEIbHO, YETKO M JIOTHYSCKU CTPOMHO M3JIaraeT MaTepua; CBOOOJIHO
CIIpaBJISIETCSl C 3aJadyaMu, BONPOCAMU U JOPYTUMHU BHJIAMH INPUMEHEHUA
3HAHU; UCTIOJB3YET B OTBETE JOMOJHUTEIBHBIN MaTepral BCE MPeyCMOT-
peHHbIC HpOFpaMMOﬁ 3aJaHHsl BBIIIOJTHCHBI, KAYCCTBO WX BBIIIOJTHCHUS OLIC-
HEHO YHCJIOM 0alljIoB, OJM3KUM K MaKCUMAILHOMY; aHAIM3UPYET MTOTyIeH-
HbIE pE3yNbTAThl; MPOSBISET CAMOCTOSTENILHOCTh IPU  BBIIOJIHEHHU
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OrneHka «XOpOoIIO» BBICTABISAETCS CTYNEHTY, €CIIU TEOPETUUYECKOe COofep-
KaHWE Kypca OCBOEHO MOJHOCTBIO, HEOOXOAMMBIEC 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, TPaMOTHO M 1O CyIIe-
CTBY M3JIaraeT €ro, He JOIyCKas CyLIECTBEHHBIX HETOUYHOCTEH 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 MPEAYCMOTPEHHBIX MPOrpaMMOil 3a-
JaHWH BBIIOJTHEHO, HO B HHUX HWMEIOTCS ONIMOKH, IpH OTBETE Ha
MOCTaBJICHHBII BONPOC CTYACHT JAOIYCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWIbHEIE (OPMYIHMPOBKU, HAOIIOAAIOTCS HApYILIEHHS JOTMYECKOH Io-
CJIEZIOBATEIbHOCTU B M3JIOKEHUU IPOrPaMMHOI0 MaTepHala.

Hwxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OueHka «HEYJOBIETBOPUTEIHHO» BBICTABISACTCS CTYICHTY, €CIH OH He
3HAeT 3HAYUTEJIFHOW YacTH MPOTrPaMMHOI0 MaTepualia, JOIMYCKAaeT CyIIe-
CTBEHHBIE OIINOKH, HEYBEPEHHO, C OONBLIMMU 3aTPYAHEHUSIMU BBIIOIHSCT
MpaKkTU4YecKue padoThl, HEOOXOAMMBbIE MPAKTUYECKUE KOMIICTCHIIUH HE
c(hOopMHPOBaHbI, OOJBITUHCTBO MPEYCMOTPEHHBIX MPOTrpaMMoll 00yUIeHUs
yueOHBIX 33aHUI HE BBIIOJIHEHO, KAYECTBO UX BBIIOJIHEHHS OLEHEHO YHUC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIBHOMY




Kpatkas xapakTepucTHKa OLIEHOYHBIX CPEACTB

Ne | Haumenosanue Kpamkasa xapakxmepucmuka oyeHo4H020 Ilpeocmasnenue
n/n | OUeHouHoz20 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 honoe
1 2 3 4
JlaGopaTopHas |9To B y4eOHOMH pabOThI, IETBI0 KOTOPOM SBIISIET- | TeMbl 1ab0paTOpPHBIX
pabora csl U3y4eHue (MCClieIoBaHUE, N3MEPEHHUE) XapaKkTe- |padoT, KOHTPOJIbHbIE
PHUCTHK J1a0OpaTOPHOTO OOBEKTA. BOIIPOCHI IO TEME Jia-
Lenpb 1ab0paTOpHBIX 3aHATHI: OCBOCHUE M3ydae- |0OpaTopHOM paboThI,
MO yueOHOM TMCIUIUINHBI; TPUOOPETEHNE HABbI- |BOMPOCHI K KOJJIOKBHU-
KOB IPAaKTUYECKOTO MPUMEHEHHs 3HAHUH YUeOHOH |ymy
JUCIHUIUIMHBL (AUCUUILINH) C UCTIOJIb30BaHUEM
TEXHUYECKUX CPEJICTB U (MJI1) 000pYIOBAHUS
[IpakTnueckoe |B xoae npakTuyeckux pabOT CTyAEHTHI OBlaieBa- |TeMbl MPaKTHUYECKUX
3aHsTHE 10T YMEHHUSIMU TIOJIb30BAThCS pabOTaTh ¢ HOpMa- 3aHATUN; KOHTPOJIb-
TUBHBIMH JIOKYMEHTAMHU U UHCTPYKTUBHBIMU MaTe- |HbIE BOIIPOCHI U 3a/1a-
puanaMu, CipaBOYHUKaMH, COCTABIISATh HUS 110 TEME TPAKTHU-
TEXHUUYECKYIO JOKYMEHTAIINIO; BBIMIOIHITh YepTe- |U4ECKOTO 3aHATHUS
’KH, CXEMBI, TaOJIMIIBI, pelIaTh PA3HOIO POJia 3a/1a-
YH, JIEJIaTh BBIUMCIICHHUS, OMPEIENIATh XapaKTepH-
CTHKH PA3JINYHBIX BEILIECTB, O0BEKTOB, SBJICHUI.
Lenb mpakTUYECKUX 3aHATUI 3aKIIFOUACTCS B BbI-
paboTKe y CTY/IEHTOB HABBIKOB IPUMEHEHHUS I10JTY-
YEHHBIX 3HAHWM JJIsl pEICHUs TPAKTUYECKHUX 33124
B IIPOLIECCE COBMECTHOM EATENILHOCTH C IIpenoja-
BaTEJISIMH.
KomnokBuym CpencTBo KOHTpOJIS yCBOEHUs yueOHOro Matepua- |Bormpocsl no Te-

J1a TeMbl, pa3jiesia Ui pa3/iesioB JTUCIUIUIMHBL, Op-
raHU30BaHHOE KaK yuyeOHOe 3aHATHE B BUJIE cole-
CeJl0BaHMUs IpernojiaBaTess ¢ 00yJaromuMucs.

MaM/pazzieniaM Juc-
[UIUINHBI

Kpyrastii ctom,
JUCKYCCHUSL, TO-
JEMHKA, IUCIYT,
nebatsl

O1eHOUHBIE CPEACTBA, MMO3BOJIAIONINE BKIIOYUTD
oOyuarouxcs B mpoiiecc o0CyKeHUS CIIOPHOTO
BOINpPOCa, MPOOJIEMBI U OLIEHUTh UX YMEHUE apry-
MEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUSI.

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




MuHHCTEpCTBO HAyKU U BhICIIEro oOpa3oBanus Poccuiickoit deneparyu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis 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

Crioco0Ob1 10OBIYH, METOABI JOOBIYM HEPTH U Ta3a

TpancopTupoBKa, OYMCTKA OT MEXaHHMUECKUX MpUMecei, 00e3B0KHBaHUE U 00eCCOoMBa-
Hue HehTH

ATMocdepHas U BakyyMHas [IeperoHKa HeTh

GTL-rexnonoruu. Karanurnyeckre MeToAbI MOATOTOBKH 1 niepepadotku [THI

Kputepun onenkmn:

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

Onenka «xopomo» win 32-35 0aioB — OTBETHl HAa BOMPOCH! CBUIETEIBCTBYIOT O JJOCTa-
TOYHBIX 3HAHUSAX U YMEHMSIX CTYIEHTA.

OneHka «yIoBJIETBOPUTENbHO» UK 25-31 GanioB — OTBETHI Ha BOIPOCHI CBUETENILCTBY-
10T O HEJJOCTaTOYHBIX 3HAHUAX U OTPAaHUUYEHHOM YMEHMHM CTYJICHTA.

OrneHka «HEyOBJIETBOpUTENbHO» Wik (-24 0ayuioB — OTBETHI Ha BOIPOCHI CBUICTEIIb-
CTBYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTYJIEHTA.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT (unnan) ¢eaepaabHOro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOJIOTUS
[Tpodwis noaroroBku: «IIporecchl U TEXHOIOTHH TITyOOKOH TepepaboTKu HeTH»

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

OuncTka razoB OT MEXaHUUYECKUX NPUMeECE

Ocymka rasza

OuncTKa OT XUMHUYECKUX IIPUMECEN

Pa3nenenue razoB merogamu peKTudukanuu u abcopouuu

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

Kputepun onenkmn:

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

Onenka «xopomo» win 32-35 0aioB — OTBETHl HAa BOMPOCH! CBUIETEIBCTBYIOT O JJOCTa-
TOYHBIX 3HAHUSAX U YMEHMSIX CTYIEHTA.

OneHka «yIoBJIETBOPUTENbHO» UK 25-31 GanioB — OTBETHI HA BOIPOCHI CBUJETENHCTBY-
10T O HEJJOCTaTOYHBIX 3HAHUSAX U OTPAaHUYEHHOM YMEHHUH CTYICHTA.

OrneHka «HEyOBJIETBOpUTENbHO» Wik (-24 0ayuioB — OTBETHI Ha BOIPOCHI CBUICTEIIb-
CTBYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTYJIEHTA.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unnan) ¢peaepaabHOro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY
TexHomornueckuit pakynbTeT

Coaepxxanue KOJUVIOKBHYMOB
no guctuiummae b1.B.05 «CoBpemMeHHbIE TEXHOIOTHU U 000pyA0BaHUE TIEpepaboTKu HepTH U
IIOIYTHOTO ra3a»

Komnoksuym Nel «IlepepaboTka HedTn»

CriocoObI 10OBIYM, METOBI JOOBIYN HEPTH U Ta3a

TpaHcropTUPOBKA, OYMCTKA OT MEXaHHMYECKUX MpUMecei, 00€3BOKUBaHUE U 00eCCOIHBa-
HUE HePTH

ATMochepHas 1 BakyyMHas TieperoHka Hetu

KomnokBuym 2 «IlepepaboTka mpupogHOTO ra3a»

OuncTka ra3oB OT MEXaHUYECKHX IpUMecen

Ocymka rasa

OuuncTka OT XUMHUYECKUX IpUMecen

Pa3nenenue razoB merogamu peKkTudukanuu u abcopouuu

Kpurepuu onenku:

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

MunumManbHo 9 6amoB (3a 1 KOJIJIOKBHYM) — 32 HEMOJIHBIM OTBET C IOMyIEHUEM IpyObIX
OIIMOOK MpH OIPEAETCHUH CYIIHOCTH PACKPbIBAEMBIX MOHITUN, TEOPHI, IBICHUI



MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit dexepannu
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT (unnan) ¢eaepaabHOro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUI YHUBEPCUTETY
TexHomornueckuit pakynbTeT

Copaeprxanue J1a00paTOpHBIX padoT
no guctuiummae b1.B.05 «CoBpemMeHHBIE TEXHOJIOTHH U 000pyA0BaHUE TIepepadOTKu HeDTH 1
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 MeronoM JJuna-Crapka

Meton [una um Crapka Meron JluHa u Crapka pacrnpocTpaHEHHbIH, TOYHBIH METOA
OIpeieNIeHUs] KOJIMYECTBEHHOTO CO/Iep)KaHusl BOJbl B HEPTAX U HepTenpoaykrax. OH OCHO- BaH
Ha a3e0TPOIHOI Meperonke npoosl HeTH WK HepTenpoaykTa ¢ pactBoputensmu. [Ipubdop Anuna
u Crapka n3o0paxéH Ha puc. 1. (Buumanue! OnbIT HEOOXOAHMMO BBINOJHATH B BBITSDKHOM

mkagy!)

Pucynoxk 1 - ITpu6op [Iuna u Crapka: 1 — kpyrinogonHas konba; 2 — Hacajka JuHa—
Crapka; 3 — XOJIOOUIBLHUK
IMoaroroBka k aHau3Yy.

[IpoGy HedTH nan HedTEMpOayKTa TIIATEIBHO BCTPSIXHUTE B T€UeHUE 5 MUHYT. MepHbIM
IWIMHAPOM B YHCTYIO U CYXYIO, IPEIBApPUTEIbHO B3BEIICHHYIO CTEKISHHYIO Kojly 1 (puc. 1)
nomectute 3 M1 HepTH WK HePTenmpoaykTa U 100aBbTe S MII pacTBOpHUTENs (Tonyona). Konly
opy moMouM nuiMda MpUCOEAMHUTE K OTBOJHOW TpyOKe 2, a K BepXHEW yacTh NpUEMHHUKa-
JIOBYIIKM Ha NUTKM(}E MPUCOEIUHUTE XOIOAUIbHUK 3. Bo n30e- jxaHue KOHJIEHCAIMH MapOB BOJIbI
13 BO3]lyXa BEPX- HUM KOHEL XOJIOAWIBHUKA 3aKpPONTE BaTOM.

IIpoBenenue anaausa.

Conepxxumoe kon6Obl 1 (HepTh MM HEPTENPOIYKT) HArpeuTe ¢ MOMOILBIO HarpeBaTes
KOJIO WJIM Ha 3JIEKTpUUYECKOU MMTKe. /i1 paBHOMEPHOTO KUIEHHUs MIEpe]] HauaJloM HarpeBaHus B
KOJIOYy TOMECTUTE He- CKOJBbKO KHUIeNoK. IleperoHky HeoOXOoIuMO MPOBOAMTH TaK, YTOOBI W3
TPYOKHM XOJIONWJIBHUKA B INPUEMHUK-JIOBYLIKY Najanu 2—4 KamiM BOAbl B cekyHIy. Harpes
HE00XO0IMMO MPEKPaTUTh IMOCIEe TOro, Kak 00beM BOABI B MPUEMHHKE-JOBYIIKe (Hacaake JuHa-
Crapka) mepecTaHeT YBEJIIMYMBATHCS W BEPXHUU CIIOM PAcTBOPUTENS MPUOOPETET MPO3pPayHYIO
okpacky. [IpogomKuTenbHOCTh MEPEroOHKH o/bKHA ObITh He MeHee 30 MuH U He Oosiee 60 MuH.
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Ecnmu Ha creHkax TpyOKHM XOJOJWIBHHKA MPHUCYTCTBYIOT KamelbKU BOIBI, TO UX HEOOXOIUMO
CTOJIKHYTh B TNPUEMHHUK-JIOBYIIKY CTEKJISHHOW mnaynoukoi. [locie oxmakaeHHs HCIBITYeMOro
MPOYKTA 10 KOMHATHOUM TeMIepaTypsl IpuOOp HEOOX0AUMO pazodpaTh. Eciii KOIMYeCTBO BOJBI
B INpUEMHUKe-IOBYyIIKe He Oonee 0,3 MI M pacTBOpUTENb MYTHBIH, TO MPUEMHHUK-JIOBYIIKY
nomeniatoT Ha 20-30 MUH B ropsiuylo BOJY ISl OCBETJICHHUS M CHOBA OXJIAXKJAIOT JI0 KOMHATHOM
temnepary- pbl. [locne oxnaxaeHus NpUEMHUKA-JIOBYIIKH ONpPENEIUTEe 00bEM BOJBI B HEM C
TOYHOCTBIO /10 OJTHOTO BEPXHETO JICICHHUS.

O6bemMuyto nomto Boabl X, %, paccunTaiite o gopmyse:

X =(V-100)/V1,

rae V — o0beM BOJIbI, COOpABIIICHCS B MPUEMHHUKE-JIOBYIIIKE, MJI; V1 — 00beM HEPTH HIH
He(TENPOAYKTA, B3ATHIN JIJIS1 HCTIBITAHUS, MII.

KonnuectBo Boapl B mpuemHuke-ioBymke 0,03 M M MEHbIIE CUHUTAETCS CIEAOBBIMU
KOJIMYECTBAMM.

[To momy4eHHOMY pe3ynbTaTy CAeNaTh BHIBOIBI.

2. OrmpeneneHue MIOTHOCTH HETH.

[In10THOCTB SABIAETCSA OQHOM M3 XapaKTEPUCTHUK, NAIOIIHUI BO3MOKHOCTh B COBOKYITHOCTH C
JPYTUMH KOHCTaHTaMH CyJIUTh O (PAaKLIHOHHOM U XUMHYECKOM COCTaBE JAHHOTO HEe(TENPOIyKTa.
IInoTHOCTH Bcerga 3aBUCHUT OT TEMIIEpATyphl, IIPU KOTOpOH ee omnpeneinsator. IIpu Bo3pactaHumn
TeMIIepaTypbl MJIOTHOCTh YMeHbIIaeTcs. IIM0THOCTE HeQTEenpoayKTa MPUHATO ONPEENATh MPU
temneparype 200C 1 0OTHOCUTD K MIIOTHOCTH BObI Ipu 40C, MPUHATOMN 33 €IUHUILLY.

20

OTtHocuTeNnbHAS MIIOTHOCTh HEPTENPOAYKTa 0003HaYaeTCs P , TJIe BepXHss nugpa moxa-
3bIBa€T TEMIIEPATYPY HE(PTENPOIYKTa, HUKHSIS — TEMIIEPATYPY BOJBI.

[InoTHOCTH HE(TENPOIYKTOB MOKET U3MEHATHCS B PE3yJIbTaTe UCIApEHMsI HauboJee Jer-
KUX (ppakiuil uiaM cMemeHus pa3HbIX MPOAYKTOB.

Oo6opynoBanue.

Apeomerpsl obmiero HazHaueHus AOH-1, nmmuuaap Ha 100 mui, TepMOMETpHI PTYTHBIE
CTEKJISTHHBIE J1a0OpaTOpPHBIE.

ITpoBenenue uCbITAHUS.

[Tomemator oOpaser;, Temmeparypa KOTOPOIO COOTBETCTBYET TEMIIEpaType IpOBEICHUS
UCTIBITAHUS, B YMCTBIA LIMIMHJP AJIS apeoMeTpa ¢ YCTaHOBUBIIEHCS TeMIepaTypoil, uzberas pas-
OpbI3ruBaHUs HEPTENPOIYKTa U IOMaJaHus My3bIPbKOB BO3AYyXa, a TAKXKE CBOAS K MHUHUMYMY
UCMapeHne KOMIIOHEHTOB JIETY4UX MPOAYKTOB, UMEIOIINX 00Jiee HU3KYIO TEMIIEpaTypy KUTICHHSL.

VY nansot my3slpbkH, coOpaBIIMecs Ha IOBEPXHOCTH 00pasiia, MPUKAcasiCh K HUM YHUCTOU
¢GmIbTpOBANBbHOM Oymaroii.

[TomemaroT HuIMHIP ¢ 00pPa3LOM B BEPTUKAIHLHOM I0JIOKEHUH B MECTE, I/I€ HET IIUPKY-
JSIUM BO3/1yXa U B KOTOPOM TEMIIEpATypa OKpYXKaroIle cpeibl B IPOLECCE IPOBEAEHUS UCIIbITA-
HUA He n3MeHseTcs 6onee yem Ha 2 °C. Eciu ucnipITaHue TPOBOJIAT MPH TEMIIEpaTypax, OTIMda-
IOIIMXCS OT TeMIepaTyphbl OKpyXkarolei cpenbl 6osee yem Ha 2 °C, He0OX0IUMO UCTIOIb30BaTh
TEPMOCTAT ISl HCKJIFOUEHHUS YPEe3MEPHBIX U3MEHEHUH TeMIlepaTyphl.

[Torpy:xatoT apeoMeTp B KHUJIKOCTb U OCBOOOKIAIOT €ro, YTOOBI OH MPHILIET B pAaBHOBECHE.
M30eraroT cMauMBaHUs CTEPXKHS apeOMETpa Ha y4acTKe BbIIlI€ YPOBHS, HA KOTOPOM OH CBOOOIHO
ruaBaeT. Habmronarot 3a ¢popMoii MeHHCKa, KOT/1a apeoMeTp B pe3ysbTaTe HaJaBIMBaHUs OMYCKa-
ercst Ha | uim 2 MM HUKE YpOBHSI PaBHOBECHS, a 3aTEM BO3BPAILAETCS B HCXO/IHOE PAaBHOBECHOE
nojoxenue. Eciu opma MeHUCKa U3MEHSETCS, YUCTAT CTepKeHb apeomeTpa. [1oBTOpSIOT 3TH
JeMcTBUSA 10 TEX MOp, MOKa opMa MEHHCKA He OyJIeT OCTaBaThCs MOCTOSTHHOM.

[Tpu ucbITaHUAX HEMPO3PAYHBIX BA3KUX KUIKOCTEH 00eCIeurnBaloT MeIECHHOE OTPY-
KCHHE apeoMeTpa B KUAKOCTb.

IIpu ucnbITaHUSIX TPO3PAUYHBIX MATOBA3KUX KUJKOCTEW HAJABIUBAIOT HA apEOMETP TaK,
YTOOBI OH MOTPY3UJIICS B AKHUIKOCTb MPUOIU3UTENBHO HA /1BA AETICHUS, a 3aTE€M OTIIYCKaIOT €ro.
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BepxHsist 9acTh CTep:KHs apeoMeTpa, HaXoISAIIasiCsl BBIIIE YPOBHS XKUAKOCTH, JOKHA OBITh CY-
XOM, TOCKOJIbKY HaJIM4Ke Ha HEeH KUIKOCTU BIUSET Ha CYMTHIBAEMbIE TOKA3aHUS.

ApeomeTp NPUBOJAT B MEAJICHHOE BpAIllEHUE TaK, YTOOBI OH CBOOOIHO TIaBal BAAJIU OT
cTeHoK nunuHapa. Cienyer no101aTh, IOKa apeoMeTp MPUMET COCTOSTHUE TOKOs, a Bce 00pazo-
BaBIIMECS MMY3bIPbKU BO3AYyXa BHIMAYT Ha MOBEPXHOCTb. Y JAJIAIOT My3bIPbKH C IOBEPXHOCTH I1€-
pel CYMTHIBAHUEM MOKa3aHU.

Korna apeomerp octanaBnmBaeTcsi, CBOOOAHO IJIaBasi BN OT CTEHOK IIMJIMH]IPA, CUUTHI-
BaOT €T0 MOKa3aHKE Ha IIKaJle, OKPYIJISIA ToceHee A0 Onvkaiien 1/5 neaeHus mKabl.

[Tpu ucnbITaHUSIX MPO3pPavHbIX KHUAKOCTEN 3aIIUCHIBAIOT [10KAa3aHUE apEOMETPA B TOM Me-
CTE €ro LIKajbl, TJIe¢ OCHOBHAS MOBEPXHOCTH JKUKOCTH MEPECEKaET IIKaly, pacroyiarasi ypoBeHb
IJ1a3 HECKOJIbKO HUKE YPOBHSI JKUJKOCTH U MEAJIEHHO ITOIHUMAs €r0, I0Ka MOBEPXHOCTh, CHavaj1a
BUUMas Kak Je(OPMUPOBAHHBIN 3JUIUIIC, HE CTAHET MPSAMO TMHUEH, epeceKarolen HKary
apeomeTpa.

[Tpu ucnbITaHUSIX HEMPO3PAUHBIX KHUIKOCTEH CHUMAIOT MOKA3aHUS B TOM MECTE IIKAJIbI
apeoMeTpa, 10 KOTOPOTo MOJTHUMAETCS IIOBEPXHOCTH HCIIBITYEMOTro 00pasia, mpyu 3TOM YPOBEHb
IJ1a3 JTOJDKEH HaXOJIUTHCS HECKOJIBKO BBIIIE TNIOCKOCTH MOBEPXHOCTH KUAKOCTH.

Cpa3y e nocse cUuThIBaHMsI TOKa3aHUN [IKaIbl apeOMETPa OCTOPOKHO BBIHUMAIOT €r0 U3
KUJKOCTU U TIEPEMEIINBAIOT 00pa3el] B BEpTUKAILHOM HAIIPABJICHUN TEPMOMETPOM. 3alHCHIBAIOT
3HauEHUE TEMIIEpaTypbl UCIIBITYeMOro o0pasua, okpyrisis ero 1o 0,1 °C. Ecau ata Temnepatypa
OTIIMYAETCS OT TEMIEPATyphl, CHNTAHHON B Hayaje UCIbITaHui, 6osee yem Ha 0,5 °C, moBTOpSIOT
U3MEpEHUS apEOMETPOM, a 3aTEM TEPMOMETPOM JI0 TEX MOP, [T0KA TEMIIEpaTypa HE CTAHET CTa-
oumnpHOI B mpeaenax +/- 0,5 °C. Ecnu Temneparypa He CTAHOBUTCS CTA0OMIIBHON, TOMEIIAIOT 1IH-
JUHJP JJISl apEOMETPa U €ro COAEPKUMOE B TEPMOCTAT U MOCIIEA0BAaTENbHO IOBTOPSIIOT BCE JIEH-
CTBHUSL.

B nedrenepepabarbiBatomieil MpOMBIIIUIEHHOCTH HanboJiee HIMPOKO MCIIOIb3YETCsl Beu-
ynHa API (1oTHOCTE, BbIpaXkeHHast B €IMHUIAX AMEPUKAHCKOr0 MHCTUTYTa HePTH). [ImoTHOCTD

API, uszmepsiercs B rpagycax U HAX0oAUTCS 1o Gopmyiie:

API = 1415 -131,5

OMmMHocumelbHAaA Ni1OMmMHOCN1b

O0padoTKa pe3yabTaTOB IKCNIEPUMEHTA
O0paboTka 3KCHEPUMEHTAIBbHBIX JIaHHBIX MPOU3BOJIUTCS, UCXOAS M3 OTYETa apeoMeTpa
npu Temneparype 25°C pasen 0,795. DTOMY MOKa3aHHIO 110 TaGIMIE COOTBETCTBYET TEMIEPATyp-
Has nonpaska Ha 1°C, pasnas 0,000778, T.e.

p?Z 0,795 + 0,000778 (25 — 20) = 0,7988

PCBYJ'ILTaTBI OIIBITOB 3aIlMCBIBACM B Ta6m/1uy 2.

Tab6mumna 2
Ucneiryemsiii  Hedre- | [InoTHOCTH [InotrocTs O API,°
TPOJTYKT o TOCT 3900 85, kr/m®
OmbiT 1 | OneiT 2 | Cp.2-X OnbiTl | OneIT 2 Cp.2-x
OIBITOB OIIBITOB
bensun
Kepocun
Jn3enpHOE TOIJIUBO
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Ilo MOJIYYCHHBIM pC3yJibTaTaM CACIIATh BBIBO/IBI.

3. Ompenenenue BSI3KOCTH.

Bs3kocThI0 Ha3BIBACTCS CBOMCTBO KHUIKOCTU COIIPOTUBIIATHECA IMEPEMCIICHUIO €€ YaCTHIL
nona BOSI[C?ICTBPICM HpHJ’IO)KGHHOfI CHIIBI.

Bs3Kk0oCTh sIBisIeTCSI OCHOBHBIM IOKa3aTeJIeM KauecTBa, XapaKTEPU3YIOIIUM IKCILTyaTallu-
OHHEBIE CBOMCTBa TOILIMB M Macell. OT BSI3KOCTH Macelsl 3aBUCUT YMCHBIICHUC M3HOCA TPYLIUXCSA
JeTanei, IoTepb PHEPTUU Ha TPEHUE, YIJIOTHEHUE MOPIIHEH B LMIUHApPAX JBUraTels, CKOPOCTb
nepeMeNIeHus AeTalield, HeCyIlasi ClloCOOHOCTh MO IITUITHUKOB.

OT mnpaBUIBHOrO BHIOOpa BS3KOCTU HEPTENPOIYKTA IJISl ONPENEICHHBIX KOHKPETHBIX

YCJIOBI/Iﬁ BO MHOT'OM 3aBHCUT HAACKHOCTh 1 SKOHOMUYHOCTb pa60TbI MalllH U MEXaHU3MOB.

PasznuyaroT Bsi3kocTH aOCONMIOTHBIE (TUHAMHYECKYI0, KHHEMAaTHYECKYI0) U YCIOBHYIO.
JuHamuueckoi BA3KOCThIO (MM KOA((UIMEHTOM TUHAMUYECKON BSI3KOCTH) Ha3bIBACTCS

CUJIa CONMPOTHUBJICHUS JIBYX CIOEB >KMJKOCTH IUIOMIA[bI0 1 cM2, HAXOMAIIMXCA HAa paccTosHUU 1
CM JIpYT OT ApYyra U NepeMeIIalomuXCcsi OJJUH OTHOCUTEIBHO APYroro co CKOPOCThIO 1 cM/cek.

3a eAMHUIlY TUHAMUYECKON BA3KOCTH MPHUHST ITya3; Ha MPAKTHKE OOBIYHO MOJIB3YIOTCS CO-
TOM YacCThIO IIya3a, HA3bIBAETCSI CAHTUITYa30M.

OnpeneneHne TMHAMUYECKON BA3KOCTH 3aKJIIOYAETCSl B YCTAHOBJIEHWU BPEMEHHU HCTeYe-
HUS 110J] [TOCTOSIHHBIM JIaBJIEHUEM OIIPENIEIEHHOr0 o0beMa (PaBHOrO O0ObEMY LIApUKa BUCKO3HU-
METpa) UCIIBITYeMOro He(TENPOAYyKTa Yepe3 KanUIIpHYIO TPyOKY BUCKO3UMETPA, AJsi KOTOPOTo
3apaHee YCTaHOBJIEHA €r0 MOCTOSHHAS.

Kunemarndeckas BSI3KOCTb IPECTaBIsET COO0M OTHOLIEHHE NMHAMMYECKOW BSI3KOCTU K
IUIOTHOCTH KMJIKOCTH IIPU TOMU e TEMIIEPATYPE.

3a CANHUIY KHHEMATHYECKOM BSA3KOCTH IMPUHAT CTOKC; Ha MPAKTUKC IMOJIB3YIOTCA coToM
4acThIO CTOKCA, HA3bIBAEMOW CAaHTHCTOKCOM.

OmnpeneneHne KMHEMAaTUYECKON BS3KOCTU 3aKJIOYAE€TCS B YCTAHOBJIIEHWHM BPEMEHU HCTe-
YEHUsl OTNPEJETICHHOTr0 00beMe (paBHOro0 00beMy IIapUKa BUCKO3UMETpPA) UCHBITYeMOro HedTe-
IPOAYKTa uepe3 KanwUIApHYIO TpyOKy Bucko3umeTpa [IMHKeBHYa, Ui KOTOPOTo 3apaHee ycTa-
HOBJICHA €T0 MOCTOSIHHASL.

KunemaTndeckyro BSI3KOCTb V UCHIBITYEMOr0 HE(TENPOAYKTa B CAHTUCTOKCAX BBIYMCIISIOT
no ¢opmyie

v =Cty,
rac C — mocTossHHAS BHCKO3UMCETpPA,
t1 — cpenHee apuPpMETHIECKOE YUUTHIBAEMBIX OTCYETOB UCTCUCHUS
UCIBITYEMOTr0 He()TePOAYKTa B CEK.
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Pucynok 2 — Buckosumerp BITK-2
YcrpoiicTBO 1 NpUHIHMI PadoThl BUcKo3uMeTpa BIT/K-2
Bucko3umerp xanwuisspasiii BIDK-2 - npubop B Bume U-o0pa3Hoit TpyOku, xoseHo (1)
cnasiHo ¢ kKamwuisipoMm (7). M3mMepeHue BSI3KOCTH BHCKO3UMETPOM OCHOBAHO Ha OIpe/IeJICHHU
BPEMEHH, 32 KOTOPOE ONPEEICHHbIN 00bEM KUAKOCTU UCTEUET Yepe3 Karuuisp.
Iopsinok padoThHI.

JUisa ompeneneHus BpEMEHU TEUYEHMsI Ha OTBOJHYIO TPYOKy (3) Ha/leBarOT PE3HMHOBYIO
TpyOKy. IloToM, 3a:xaB KoJIeHO (2) BUCKO3UMETP NMEPEBOPAUMBAIOT U MOTpyKatoT KojieHo (1) B pe-
3epByap ¢ KHUJAKOCThIO. JKHIKOCTh 3acachiBaloT (IIpHU MOMOIIM TPy JIMOO Hacoca) 10 OTMETKHU
Mz, pu 3TOM B HUJIKOCTH HE JOJDKHBI 00Opa30BbIBATHCS MY3BIPbKU BO3Ayxa. B MoMeHT, koraa
KUAKOCTb JIOCTUTAaeT OTMETKU M2, MpruOOp BEIHMMAIOT U3 COCYyJla U Cpa3y K€ MepeBOPAYUBAIOT B
UCXO0/IHOE MosiokeHue. CHUMAIOT ¢ KoJieHa (1) JUIIHIO KUAKOCTh U HAJIEBAIOT HA HEro Pe3HHO-
BYIO TpYOKy. 3aTeéM BHCKO3UMETP MOMEIIAIOT B TEPMOCTAT TaKMM 00pa3oM, 4TOOBI pacllupeHue
(5) HaxoaMIOCH HMXKeE, YeM YPOBEHb JXKHAKOCTH B TepMocTaTe. BhlaepkuBaiOT B TepMocTare
Oornpiie 15 MUHYT mpu 3aJaHHOW TeMIlepaType M MOTOM 3acachIBAIOT KHUAKOCTb B KOJEHO [0
ypoBHs oHOM Tpetu pactmpenus (5). CooOmaroT koneHo (1) ¢ atMocdepoil u ycTaHABIUBAIOT
BpEMsI CHU)KEHUSI YPOBHSI MEHHMCKA OT OTMETKU M1 10 oTMeTKH Ma.

VYcranaBnuBaroT Temrneparypy B repmocrate (40,00+0,01) °C. [lononHuTEIHHO

PaccunTHIBAIOT KWHEMATHUYECKYFO BA3KOCTH (Vi, MM? /c) TI0 (hopMmyIte:

vi =1ixK,

rie K — ycTaHOBIeHHAs TIOCTOSHHAS KAMMIUIAPa BUCKO3UMETpa, MM /c? .

[TIpoBoasaT ABa M3MEPEHU KUHEMATHYECKON BA3KOCTH. BBIUHUCIISIIOT pa3Max pe3ysabTaToB
CRo,95(2), %, o dhopmyie:

CRg5,(2) =72 " 100,
max

TJIE Vimax — HAHOONBIINH PE3yIbTaT H3MEPEHNH KHHEMATHIECKOH BA3KOCTH, MM? /C;
Vmin — HANMEHBIINH Pe3ynbTaT H3MepeHHil KHHEMAaTHUeCKO! BA3KOCTH, MM? /c.

Ecim r Gonpiie 3HaveHus kputudeckoro auarnazona CRoges(2)= 0,1 %, moBTOpHO TIPOBO-
JAT BA U3MEPEHUS, BBIUMCIISIIOT T, KOTOPOE HE TOJKHO npeBbimaTh CRogs. B mpoTBHOM cityuae
YCTAQHABJIMBAIOTCS W YCTPAHSIOTCS NPUYMHBI pa3dpoca pe3ylnbTaTOB M CHOBAa IOBTOPSIOT
M3MEPEHUS] KMHEMATUYECKOW BA3KOCTH. 3a PE3yJbTaT U3MEPEHU KHUHEMAaTUYECKON BS3KOCTHU
NPUHUMAIOT CpeHeapu(PpMEeTHIECKOE 3HAUCHHE.
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Pe3ynbTaTel npeacTaBUTh B BUAE TaOIULIBL:
i T Vi

ITo MOJIYUYCHHBIM pEC3yJibTaTaM CACIaTh BHIBObI.

Omnpenesienne GppakuMOHHOTO COCTABA
Heas paboTthi:

Tonyuenue nokaszamerneii 011 nocmpoernus Kpugvlx nepeconox (UTK) omoenvuvix ¢hpaxyuil
Hegmu.

@paKIMOHHBIM COCTAaBOM TOILTMBA HA3bIBAETCS MPOLIEHTHOE COJEPKAHUE B HEM (PpaKIIMii,
BBIKUTIAIOLIUX MTPH OMPEICIICHHBIX TEMIIEpaTypax.

@OpaKIMOHHBIM COCTaB TOIUIMB MMEET OYEHb BAYKHOE SKCILTyaTAllMOHHOE 3HAYCHHE, TaK
KaK OKa3bIBaeT OOJBIIIOE BIUSHUE HA MOJTHOTY UX CTOPAHUs, 3allyCK JABUraTelsl, BpeMs Ieperpena,
o0pa3oBaHMs NapOBBIX MPOOOK U 00JIeIeHEHHH B KapOropaTope, pacXo/] TOIINBA, MOUTHOCTh JIBU-
raTe’s.

TornmmBo 17151 BO3MYNIHO-PEAKTUBHBIX JIBUTATENICH JTOJKHO OBITH YTSHKEIEHHOTO (hpaKiiy-
oHHoro coctaBa (mopsiaka 150-280°C) mnst obecrieueHust HAASKHOM PaOOTHI CHUCTEMBI MOJIAYU
TOTIJIMBA HA OOJBIIMX BBICOTaX 0e3 00pa30BaHUs MapOBHIX MPOOOK. BMecTe ¢ TeM TOIUIMBO JOIK-
HO OTJINYAThCS XOPOIIEH UCIIAPAEMOCTBIO B KAMEPE CrOpaHus U MOJIHOTONW CrOpaHMs.

@OpakIMOHHBINA COCTaB AU3EIBHOIO TOIUIMBA TAKXKe OKa3bIBaeT OOJbIIOE BIMSHUE HA CKO-
pPOCTh €ro ucrapeHust 1 00pa3oBaHHE CMECH C BO3JyXOM Iocie BIpbicka. OpHako oOieryeHue
(pakLIMOHHOTO COCTaBa yXYyLIA€T BOCIUIAMEHHUTEIbHbIE CBOWCTBA JU3EIBbHOrO TOIUIMBA. Dpak-
LIMOHHBIN COCTaB TOIUIMBA, U B EPBYIO OUYepeb OEH3UHOB, B MIPOLIECCE UX TPAHCIOPTHUPOBAHUS K
XPAaHEHUSI MOKET U3MEHATHCS 3a CUET UCHAPEHHUS JIETKUX (paKiuil.

DpaKkIUOHHBIN COCTAB OMPEACNACTCS MyTEM IMEPEroHKH (IUCTUWIUISAIMK) Tpu atMochep-
HoM faBieHuu 1o I'OCT 2177-82 u oueHuBaeTcs TeMrepaTypaMu: Hadaja MeperoHku, NEPEeroHKu
10%, neperonku 50%, neperonn 90% ¥ KOHIIA KUTIEHUS.

Yem HMKE TeMIlepaTypa H.K. U TemIepaTypa npu neperosku 10%, tem yierde 3amyck JBu-
rares, T.K. 0oJbIlee KoJMuecTBO OeH3rnHa OyaeT MmomnajaaTh B WJIMHAPH B TApoBOi (ase.

Yem HMKEe TeMneparypa npu neperoiku 50%, TeM BbIIE CKOPOCTh IIOJIOTPEBa ABUTATENS.
TemmnepaTypa K.K. U Temreparypa npu neperonke 90% xapakTepu3yeT MOTHOTY UCTApEHHS TOTI-
nuBa. [Ipu BbICOKHMX 3HaUEHUSAX ITHX TeMIlepaTyp OCH3UH HE yCIEeBaeT MOJHOCThIO UCIAPUTHCS B
JBUTATENe U MOCTYNaeT B LWJIMHAPHI B )KUIKOM BHUAE. B pe3ynbpTaTte ¢ TpymMXcs MOBEpXHOCTEH
CMBIBAa€TCA CMa3Ka, YCHJIMBAETCS U3HOC JIBUTaTes.

Onucanue 1a0OpPaTOPHON YCTAHOBKH

CranpapTHBINA anmapaT A7 onpeaesieHus GpaknOHHOTO cocTaBa (pUc.3) COCTOUT U3 Clle-
JIYIOLINX JIETAJICH:

k07162 I /TS MeperoHky BMECTUMOCTBIO 125 cM® U3 TEPMOCTOMKOTO CTEKIIa;

HIIHHAP MepHBIH 7 BMecTuMOocThI0 100 cM3, ¢ neHoit nenenns 1 em3;

IWIMHAP BMecTHMOCThI0 10 eMP, ¢ rieHoit nenenus 0,1 cvS;

crakaH 10 s oxnaxaeHus MWIMHAPA;

TEPMOMETP 2 CTEKJISTHHBIA PTYTHBIN co mikanoit ot 0 1o 360°C ¢ uenoit nenenus 1°C;

KOXYyX 9;
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BaHHA XOJIOJIMJILHHKA 5;
ra3oBasi TOpesKa WIH JIEKTPUUECKUN HarpeBaTelb;
acOecToBasi MPOKJIAJIKA.
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Pucynok 1 - CrangapTHbI anmapat 11 onpeeneHus (ppakinoHHOTO COCTaBa:
1-xonba; 2-TepmomeTp; 3-TpyOKa XonoauiabHIKA; 4,6 MaTpyOKa A BBOAA U BBIBOJIA BO-

IIbI; S-BaHHA XOJOWIbHHKA; 7 MEPHBIN IUIMHAD; §8-acOecToBas Mpokiaaka; 9-koxyx; 10-ctakan

CyIIHOCTh METO/Ia 3aKfouaeTcs B neperonke 100 cM® ncmbITyeMoro HedTenpoayKTa npu
YCIIOBUSIX, IPEAYCMOTPEHHBIX CTAHIAPTOM.

[Tpu onieHKe MCHapsieMOCTH Pa3IMUHbIX TOIUIUB ONpPEAEIAI0TCA, 32 HEOOIbIINM UCKIIOYe-
HUEM, OJINHAKOBbIE XapaKTEepHbIE TOUKU (PPAKIIMOHHOTO COCTaBa: TEMIIepaTypa Hadajla eperoH-
KH, Temriepatypa neperonku 10, 50, 90% u koHeuHast TeMIiepaTypa neperoHKH.

Omnpenenenne GpakMOHHOTO COCTaBa MPOBOJUTCS MPU aTMOCPEPHOM JIaBJIEHHUH C IIOMO-
HIBIO CIICLMATBHOTO ammapara. Pa3znenurenbHas CIOCOOHOCTh TOTO ammapara OYeHb HEBEJHKa,
MO3TOMY PE3YJIbTaThl Pa3TOHKM B 3HAYMTEIHHOW MEpE 3aBHCIT OT Pa3MEpOB OTACIBHBIX YacTei
npubopa, KayecTBa ero COOPKM M OT YCIOBUN camoil meperoHku. Jlis mosyueHus yaoBJIEeTBOPU-
TETHHOU CXOAMMOCTH PE3yJIbTaTOB MPUMEHSIOT CTAaHAAPTHYIO almaparypy U CTpOro coOI0aaroT
METOJUKY OIpEJIeTICHHUS.

Metoa npoBeeHUs1 IKCIIEPUMEHTA

[Ipo6r1 HehTENPOAYKTOB, cofepx aliue BOAY, JJIsl MCIbITaHUs Henpuroansl. Hedrenpo-
IYKTBHI C TEMIIEpaTypoil Hayasia KureHus Huxe 66°C, conepikaliue Biary, He 00e3BOXHUBaroT. J{is
IPOBEICHUS UCIIBITaHUS OepyT APYryIo Mpody, B KOTOPOH OTCYTCTBYET B3BEIICHHAS BOJA.

HedremponykTsl ¢ TemmnepaTypoii Havana kunenus 66°C u BbIlIe, coaepikallee BIiary,
00€3BOKMBAIOT BCTPSIXUBAHUEM C O€3BOJIHBIM CYJIb(ATOM HATPUS WIH IPYTHM COOTBETCTBYIOIIHM
00€3BOXKMBAIOLINM PEareHTOM U OTACISIOT Mpo0y OT ocymuTens nexkanTauueit. [Ipody 6eH3nHoB
MPEIBAPUTEIIBHO OXJIAKIAIOT 10 TemmnepaTypbl oT 13 g0 18°C, aBHAIlMOHHBIX KEPOCUHOB U TU-
3ebHOTO TOIIMBA - OT 13°C 1o TeMmeparypbl OKpYKAroled Cpebl. 3aloJIHSAIOT BaHHY XOJIO-
JTUIBHUKA TaK, YTOOBI €ro TpyOKa ObliIa MOKPHITA OXJIAXKIAIOIINM areHToOM (KOJIOTBIN Jies, BOJa,
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Jen ¢ conblo U Ap.). TemmepaTtypa oxmaxaatomen 6anu gomkHa 06Tk 0T 0 10 4°C nist OeH3UHOB
1 ot 0 10 60°C 1151 aBHALMOHHBIX KEPOCHHOB M Iu3enbHOro Tormmsa. OrMepsior 100 em® mpo6si
MEpPHBIM LUJIMHIPOM U MEPEHOCAT e€ B KOJIOy AJIs MePEeroHKH, COOII0Aas MEPHI MPEI0CTOPOKHO-
CTH JJISl TOTO, YTOOBI KUAKOCTH HE IOMajia B MapoOTBOAHYIO TpyOKy. Temmeparypa MEpHOTO 1U-
nuHApa JopkHa ObITh 0T 13 mo 18°C mis 6en3unoB, u oT 13°C 10 TemmepaTypbl OKpYKarOIIe
cpelbl - Ul aBUALMOHHBIX KEPOCHHOB M JU3E€JIBHOIO TOIUIMBA, a TEMIIepaTypa KoJIObl U TEpMO-
Metpa - ot 13 1o 18°C st GEH3MHOB, M HE BBIIIE TEMIIEPATypPhbl OKPYKAIOIICH CPe/Ibl - sl aBUa-
KEPOCUHOB U AU3TOIUIMB. TepMoMeTp ¢ IUNIOTHO Ipuiieraromeil npoOKoil yCTaHaBIMBAIOT B TOPIIO-
BUHY KOJIOBI TaK, YTOOBI IIAPUK TEPMOMETpPA paclojiarajics MO LEHTPY I'OPJOBUHBI M HUKHUHN
KOHEIl KalTJUIsIpa HaXOIUJICS Ha YPOBHE CAMOM BBICOKOM TOYKU HWKHEW BHYTPEHHEW CTEHKHM Ila-
POOTBOAHOM TPYOKH.

KonOy ¢ mpo6oii ycTaHaBIMBalOT HAa MOACTABKY M COCIUHSIOT C TPYOKOW XOJIOAMIBHHUKA
IpY TOMOIIK IPOOKH, Yepe3 KOTOPYIO MPOXOIUT MapooTBoAHAasA TpyOka. Konby ycranaBnuBaroT B
BEPTUKAJIBHOM IOJIOKEHUHU, ITPU 3TOM MMAPOOTBOAHASA TPYOKa BXOJUT B TPYOKY XOJOAMJIBHUKA HA
paccrosHue 25-50 MM. MepHBIi IUIUHIP, B KOTOPOM U3MEpsUIU NpoOy JUIsl UCTIBITaHUs, 0€3 BbI-
CYLIMBaHHUA NMoMelatoT B 6aHto (ctakaH 10) U cTaBAT MOJ HIDKHUI KOHELl TPYOKH XOJIOMIIbHUKA
TakK, 4TOObl KOHEIl TPYOKH OBl OIYIIEH MO LEHTPY LMINHAPA Ha 25 MM, HO He HIke otMeTkH 100
cm®. Temmepatypa cpefibl, OKpYKaroIeil MEpHBIH UIMHAP, JOKHA OBITH I GEH3MHOB OT 13 110
18°C, nns aBUAIIMOHHBIX KEPOCUHOB U AM3EJIBHOIO TOIIMBA - Ha 3°C BbIllIe TEMIEPATYPbI IPOOBI,
[OJAITOTOBJIEHHOM /17151 IEPErOHKH.

YpOBEHb KUAKOCTH B OaHe ISl IMIIMHIPA MOICPKUBAIOT 0 OTMETKH He Meree 100 cm?.
[lwinHAp HaKpHIBAIOT KyCKOM (MIIBTPOBAIbHON OymMaru WM aHaJIOTWYHBIM MaTepHanoM, KOTO-
pBIN JTOJKEH IUIOTHO MpHJIEraTh K TpyOke XojoauibHuKa. [locie moAroToBku ammapara ajs 1e-
PETrOHKM 3alHCHIBAIOT OApOMETpUYECKOe JaBlieHHEe M HauMHAIOT PaBHOMEPHO HarpeBaTh KOJIOY.
HarpeBarot mpo0Oy B koi0e Uil NeperoHku Tak, YTOObI MEepHOJ] BpEMEHH MEX]y HadajaoM Hauya-
JIOM HarpeBaHus U TEMIIEpaTypol Hayajga KUMEHUs COCTaBIISUI A O€H3MHOB oT 5 10 10 MuH, ans
ABHALIMOHHBIX KEPOCUHOB M JU3€EJIBHOIO TOIMBa oT 5 10 15 muH. Temneparypy, npu KOTOpo# B
MEpPHBIN [WIMHAP NaJaeT NepBas Karisd, OTMEYaloT Kak TeMIepaTypy Hadajla KUIIEHUs U CTaBsIT
LHWIMHJIP TaK, YTOObI KOH/IEHCAT CTEKaJ 10 CTeHKE. PerynupyroT HarpeB Tak, YTOObI CKOPOCTh I1e-
PErOHKH OT 5%-HOr0 OTroHa 0 moaydeHus 95 cm® oTrona Oblma 171 BCeX IPYIH TOILUB OT 4 10
5 cM®/MuH. 3amucH pe3ysIbTaTOB ONpejieNeHus (PPaKIHOHHOTO COCTaBa MPOBOAT B COOTBETCTBHH
C TEXHMUYECKHMU YCJIOBUSMHU Ha JaHHBIA MPOAYKT. 3aMCBHIBAIOT TEMIIEpATypy Haudana KUIEHUS,
TEMIEPATYPY KOHIA KUIIEHUS, TOKA3aHUsl TEPMOMETPA MpHU KakAoM KpatHOM 10 %-HOM OoTroHe B
untepBane or 10 no 90% BkmrounTensbHO. Eciiv npu neperoHke temreparypa MOJHUMAETCS 10
370°C nnu HaOnrogaeTcs pasiokKeHHe MpoObl, HarpeBaHUE MPEKPALIAIOT U M0 MEPE 3arOoTHEHUS
WIMH]pa KOHJIEHCATOM 3allMChIBAIOT €ro 00beM C MHTEPBAJIOM 2 MHUH JI0 T€ IOp, MOKa JiBa IMOo-
CJIeIOBATENbHBIX U3MEPEHUS HE AaJlyT OJUHAKOBBIX Pe3yJabTaToB. M3MepstoT 00beM KOHIeH caTa,
3alKCHIBAIOT €ro 3HaUeHHEe Kak 00beM oTroHa (Bbixoza). Eciu Hopmupyercs TeMieparypa KoHIa
KUTIEHHsI, TO HarpeB BEAyT 10 TeX MOp, MOKa PTYTHBIN CTOJOMK TEPMOMETpa HE OCTAHOBHUTCS Ha
HEKOTOPOW BBICOTE, a MOCIIE 3TOr0 HAYHET ONYyCKaThCsl. MaKCUMalbHYIO TEMIIEpaTypy, MOKa3aH-
HYI0O TEPMOMETPOM, 3alIUCHIBAIOT KaK TeMIepaTypy KOHIAa KumeHus. Bpems ot oOpa3oBanus 95
cM® OTroHa 710 KOHIA KUMEHH JO0IKHO ObITh OT 3 110 5 MuH. Ilocie oxmakaeHus KoaObl COaepsKH1-
MO€ BBUIMBAIOT B KOHJIEHCAT, COOpaHHbIN B LIMJIMHJIpP, U JAIOT CTeYb 10 TeX IMOp, MOKa 00bEM B
MEpPHOM IWINHApPE HE OyIeT YBEIMYMBAThCA. 3AIHUCHIBAIOT 3TOT 00BbEM KaK BOCCTAHOBIICHHBIN
o0muii o0beM. JlomyckaeTcst u3MEpATh 00bEM OXJIAXKIACHHOTO OCTaTKa B KOJIOE, CIIMBAsk €r0 B IH-

17



nuHap ¢ uenou aenenue 0,1 cM®. 3a BOCCTaHOBJIEHHBIN OOIIHI 06BEM MPUHUMAIOT CYMMY 3Haye-
HUH YCTaHOBJICHHOT'O 00BhEMa U BBIXOJIa KOHJIEHCATa B MpOIeHTax. [|Jis BeUMCIeHUsT 00beMa 1mo-
TEpb BBIUUTAIOT 001Hii 00beM oTroHa u3 100. 3HaueHus: Bcex 00bEeMOB B IPOLIEHTAX 3alTUCHIBAIOT
C morpenrHocTeio He Oosee 0,5, MOKa3aHUs TEPMOMETpA C MOTPEIHOCThIO He Oornee 0,5°C, a Oa-
POMETPHUYECKOE JABJIEHHE ¢ MOTpemHocThio He 6onee 0,05:10° ITa (0,38 mm.pr.ct.). IIpu nasne-
HuM BhIe Wik Hike 101,3:10% ITa (760 MM.pT.CT.) BBOAST IONPABKy HAa 6GapOMETPHYECKOE J1aB-
JIeHUE K KakaoMy mokaszanuio Tepmomerpa. [lonpasky (C)°C BeruucisaoT no Gopmynam (I) nmu
(2) wnu UCTIONB3YIOT JaHHBIE TA0II. 5.

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

C=0,00012 (760 — P1) (273 + to), 2

rae P - Gapomerpudeckoe qaBiIeHHE BO BpeMs UCTbITanus, [1a;

P1 - GapoMeTpuueckoe TaBICHUE BO BPEMsI HCITBITAHHS, MM.PT.CT.;

to - HaOrOTaeMbIe MTOKa3aHus Tepmometpa, °C.

CkoppekTupoBanHyto TemrnepaTtypy okpyrisitor 1o 0,5°C. Ilocne BHeceHHS B MOKa3aHUS
TEPMOMETpa MOMPABOK Ha OapoMeTpHUECKOe JaBICHUE 3alUChIBAIOT TEMIIEPATyphl Hauajaa U KOH-
1[a KUIEHUS, OCTaTOK, ocTaToK U motepu; 10%-Hblil OTrOH (00bEMBI OTOTHAHHOTO MPOJIYKTA) U
COOTBETCTBYIOIIIME UM TeMIIepaTyphl 03 JaTbHEHIINX BHIYUCICHHA.

Pesynbratel cBoaaT B Tabnuiy 1(mia kaxkaoro HedTenpoaykTa oTAeabHas Ta0IuIa):

Taonuua 1
V, M1 H.K 10 20 30 40 50 60 70 80 90 | kK
T 0
[IpotieHTHBINM OTTOH OEH3MHA COCTAaBISET %
Ocrartok %
[Torepu %

[To mosmyyeHHBIM JaHHBIM NOCTPOUTH KpuBble HUCTUHHBIX Temneparyp kunenus (MUTK) u
CZEJIaTh BBIBOJBI.

3 cemecTp
JlabGoparopHas padora Ne2 «Pacyer KOJIOHHBIX aNlIapaToB)»

3ananue: PaccuntaTh peKTH(PHUKAMOHHYIO KOJIOHHY IO CIEAYIOIIEMY IUIaHy:
1. IlocTpoeHne 3aBUCUMOCTH J1aBJIEHUE HACBHIIEHHBIX IAPOB OT TEMIIEPATYPHI.
[Toctpoenne n3o06apbl KOMOMHUPOBAHHOM TUArpaMMbl U Xy-IHarpaMMbl
2.Pacyer 0JJHOKpaTHOTO HCIIapeHUs] OMHAPHOW cMecH
3.Pacuer marepuanbHoro 0ananca peKTU(UKAIMOHHONW KOJIOHHBI
4.Pacuer TernaoBoro 0anaHca peKTH(PHUKAIIMHHON KOJIOHHBI
5.Pacuer pexxnma MoaHOro OpoIeHust
6.Pacuet yucna Tapenok Ha KOMOMHUPOBAHHOM U Xy-TUarpaMMel
7.Pacdet mpoduisi KOHIIEHTPAIMI U HArPy30K MO BBICOTE KOJIOHHBI
8.Pacuer (pakTHUECKOrO YnCIIa TapesnoKk
9.Pacuer nuameTrpa KOJIOHHBI
10.Pacuet BBICOTHI peKTU(UKATMOHHONW KOJIOHHBI
11.Pacyet KoHI€HCATOPA-XOJI0AMIIBHUKA
12. PacueT KUMSATHUIbHUKA
13. PacueT nuamerpa mTyiepon
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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 6amios (3a 1 mabopatopHyro paboTy) - 3a MOJHbIH, pa3BEepHYTHIN OTBET

Ha MOCTAaBJICHHLIC BOIIPOCHI.

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

€M IrpyObIX OIIMOOK P ONPENIETICHUN CYIIIHOCTH PAaCKPbIBAEMBIX OHATUN, TEOPUM, IBIECHUI
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