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

JIUHbI

Komnerenmmm:

I1K-3 CrocoGeH BiajeTh 3HAHUSAMHM, MO3BOJISIONIMMU aHAJIU3UPOBATh TEHICHIIMW PAa3BUTHUS TEXHOJIOTHH HEPTEXUMHUYECKHX IPOU3BOJCTB, COBEP-
LIEHCTBOBATH JICHCTBYIOIIKE, BHEAPSATH HOBBIE TEXHOJIOTMU HA OCHOBE PALIMOHAIBHBIX U AJIbTEPHATUBHBIX UCTOYHUKOB ChIPbS

NHaukaTopsl KOMIIETEHIUN:

[1K-3.1 3HaeT TeopeTHIecKHe OCHOBHI MPOMBIIIICHHBIX TEXHOJOTHYCCKUX TPOIECCOB COBPEMEHHBIX HEPTECXUMHUYCCKUX POU3BOJICTB; OCHOBHBIE
HaMpaBJICHUS Pa3BUTHS U COBEPILICHCTBOBAHUS TEXHOJIOTUN MPOMBIIIJIEHHBIX MPOWU3BOJICTB; MPUHIIMIIBI TIOCTPOCHUS TEXHOJIOTHYECKUX CXEM IPOU3BO/ICTB;
CIIOCOOBI PaIMOHAILHOTO MCIIOIB30BAHMSI CHIPhSI U YTUIN3AIIUU TIPOU3BOJACTBEHHBIX OTXO/IOB

[1K-3.2 YmMeet pa3pabarbiBaTh U COBEPUICHCTBOBATH TEXHOJOTHIO MPOU3BOJICTBA MPOJIYKTOB OPraHUYECKOT0 U HE(PTEXUMHUUECKOTO CHHTE3a; pa3pa-
0aThIBaTh TEXHOJOTUYECKHE CXEMBl XUMUYECKHUX TMPOU3BOCTB; aHATH3UPOBATH CIIOCOOBI PAIIMOHAIIEHOTO HCIIOJIB30BAHUS CHIPhSl M YTUIU3AIMH TTPOU3BO/I-
CTBEHHBIX OTXOJ0B, MPOBOJAUTH aHAJIU3 KOHTPOJISI Ka4eCTBa TEXHOJIOTMYECKOTro Impoiiecca

[1K-3.3 Biameer TeopeTHYeCKUMU OCHOBAMH MPOMBIIIICHHBIX TEXHOJOTHYECKUX MPOIIECCOB OPTaHMUYECKOTO M HE()TEXMMHUYECKOTO CHHTE3a; HABBI-
KaMH pa3pabOTKH U COBEPILIEHCTBOBAHMS TEXHOJOTHH MPOU3BOJICTBA MPOIYKTOB OPraHMUECKOr0 U HE(PTEXMMHUUYECKOTO CUHTE3a; MPUHIIUIIAMH [TOCTPOCHUS
TEXHOJIOTHYECKUX CXEM XUMHYECKUX MTPOU3BOJCTB; CITIOCOOAMHU PAIIMOHATILHOTO UCTIOIB30BAHUSI CHIPhS M YTUIIU3AIMU TPOU3BOACTBEHHBIX OTX0JI0B; CIIOCO-
0aMM aHaIHM3a KOHTPOJIS KadyecTBa TEXHOJIOTHYECKOTO MPOoLiecca; HaBbIKaMH YCTPaHEHUS! TEXHOJIOTUYECKOTo Opaka



Hnouxamopul Imanwt hopmuposanus é npoyecce 0C60eHUA OUCUUNTUHDBL
oocmudicenus (vkazamo ece memwl uz PI1/])
KomnemeHnuyuu Jekyuu Ilpakmuueckue Jlabopamopnuie 3ans- Kypcoeoii npoexm Haumenosanue oye-
3anamus, 1adopa- mus (paboma) HOuHOZ0 cpedcmea
MOpHbLIL NPAKMUKYM
[1K-3.1 Temwt 1,234 | He npedycmompensl Temwt 1,2,3,4 He npedycmompenui Konnoxeuymel, naoo-
pampuvle padomul, 3a-
uem, IK3ameH
[1K-3.2 - He npedycmompenut Temwn 1,2,3,4 He npedycmompennt Konnoxeuymul, naoo-
pampnule padomul, 3a-
yem, IK3AMEH
[TK-3.3 Temwt 1,2,3,4 | He npedycmompensl Temwnt 1,2,3,4 He npedycmompenui Konnoxeuymel, nabo-
pampuuvle padomul, 3a-
uem, IK3ameH

Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJo)

OrneHuBarOLIE MEPOIPUATHS Kon-Bo - baser
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
NTOT'O 60 100




IlIkana ouenueanusn

Mudposoe
BBIPpa:KeHHe

Bripa:kenue B
daJiax:

CioBecHoe
BbIpakeHHe

KpuTepun oneHKH HHIMKATOPOB JOCTHKEHHMS TPU (popMe KOHTPOJIA:

JK3aMeH / 3a4YeT ¢ OLEHKOH

5

87 -100

OtnuuHo (3a-
YTEHO)

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

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABISIETCS CTYNEHTY, €CIIM TEOPETUYECKOE COAEp-
KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAMMBIEC MPAKTUYECKUE KOMIIE-
TEHIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsl BHIIIOJHEHBI, KAYECTBO MX BBIIIOJHEHUS AOCTa-
TOYHO BbIcOKO€. CTYAEHT TBEPAO 3HAET MaTepuall, TPaMOTHO U 110 CYILECT-
By H3JIaraeT €ro, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIPOC.

60 -73

VY noBieTBO-
pUTENBHO (3a-
YTEHO)

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

Hwuxe 60

Heynosnetso-
PUTEIHHO
(1e 3auTeHO)

OrneHka «HEYAOBJICTBOPUTEIHHO» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAET 3HAYUTEIILHOM YacTH MPOrPaMMHOT0 MaTepHualia, JOMyCKaeT CyIIecT-
BEHHbIC ONIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYIHCHHUSIMH BBITIOJHACT
MpaKTHYeCKue paboThl, HEOOXOAMMEIC MPAKTHYECKUE KOMIIETCHIIMU HE
c(hOpMHUPOBAHBI, OOJBIIUHCTBO MPEIyCMOTPEHHBIX MPOTPAMMON 00yUYeHHS
yueOHBIX 33JaHUI HE BBIIIOJHEHO, KAYECTBO UX BBIITOJIHEHHUS OILICHEHO YHC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY




Kparkasi xapakTepuCTHKA OLEHOYHBbIX CpecTBa

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

JlabopaTopHas pa-
borta

Ot10 BUA yueOHOU pabOThI, IEBI0 KOTOPO SIBIISIETCS
u3ydeHue (MccieoBaHrue, 3MEpPEeHNe) XapakTepu-
CTHK JJaOOpaTOPHOTO 0OBEKTA.

L{ens mabopaTOpHBIX 3aHATHH: OCBOCHHE MU3y4aeMOM
y4€OHON JUCIUILIMHBL, IPUOOPETEHNE HABBIKOB
MPAKTUYECKOr0 MPUMEHEHHUs 3HaHU| y4eOHOH nuc-
[UTUTHHBI (TUCIUILINH) C UCIIOJIb30BAHUEM TEXHUYE-
CKHX CPEJICTB | (W) 000pyAOBaHUS

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

HpaKTI/I‘{eCKOG 3a-
HATHUC

B xone npaktuueckux paboT CTYAEHTHI OBJIaI€BAIOT
YMEHUSMH TOJIb30BaThCs padOTaTh C HOPMATUBHBIMU
JIOKYMEHTaMU U MHCTPYKTUBHBIMU MaTepuajiamu,
CIIPAaBOYHHMKAMM, COCTABJISATh TEXHUYECKYIO IOKY-
MEHTAIINIO; BBIMOIHITh YEPTEKH, CXEMbl, TAOIHIIbI,
pemarh pa3HoOro poja 3ajayu, Aej1aTh BHIYUCICHHUS,
ONpENENATh XapaKTEPUCTUKU Pa3INYHbIX BEIIECTB,
00BbEKTOB, siBJIeHUH. Llenb npakTuueckux 3aHsATUN
3aKJIF0YAeTCs B BBIPAOOTKE Y CTY/ICHTOB HABBIKOB
MIPUMEHEHUS MOJYYEHHBIX 3HAHHUH JJIS pEIICHUS
MIPAKTUYECKUX 33724 B IIPOLECCE COBMECTHOU JIesI-
TEJILHOCTH C IPENOIABATEISIMH.

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

Komnoxsuym

CpencTBo KOHTPOJISI YCBOSHHSI y4eOHOTO MaTepHana
TEMBI, pa3jielia Uil pa3AesioB TUCIUTIIUHBI, OPTaHU-
30BaHHOE KaK y4eOHoe 3aHsTHE B BUIE cobeceaoBa-
HUS TIPETOIaBaTeNsl ¢ 00y4aroIUMUCS.

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

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

OrneHOYHBIE CPECTBA, MO3BOJISIIOIINE BKIIOUUTD
oOyJaromuxcs B mpoiecc o0CyKIeHUSI CIIOPHOTO
BOIPOCA, MPOOJIEMBI U OLIEHUTh UX YMEHHUE apryMeH-
TUPOBATh COOCTBEHHYIO TOUKY 3PEHUS.

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




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKnil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKU I TEXHOJIOTUYECKUI YHUBEPCUTET»
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis noaroroBku: «IIporecchl U TEXHOIOTHH TITyOOKOH TepepaboTKu HeTH»

IlepeyeHb BONPOCOB HA 3a4eT
no qucuutuiiae b1.B.05 «CoBpeMeHHbIE TEXHOIOTUU B 000pyI0BaHKE TIepepadOTKU HePTH U
MIOITYTHOTO ra3a

Crioco0sI 10OBIYH, METOIBI TOOBIYM HE(PTH U Ta3a

TpancnopTupoBKa, OYMCTKA OT MEXaHHMUECKUX MpUMecei, 00e3B0KHBaHUE U 00ecCcoIrBa-
Hue HehTH

ATMocdepHas U BakyyMHas [IeperoHKa HeTh

GTL-rexnonoruu. Karanuruyeckre MeTOAbI MOATOTOBKY | niepepadotku [THI

Kputepun onenkmn:

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

Omnenka «xopomo» uia 32-35 6auioB — OTBETHI HA BOIIPOCH CBUIETEILCTBYIOT O JOCTa-
TOYHBIX 3HAHUAX U YMEHMSX CTyJEHTA.

O1eHKa «yIOBJIETBOPUTEIHHO» MK 25-31 0aioB — OTBETHI Ha BOMPOCHI CBUIETEIBCTBY-
IOT O HEIOCTaTOYHBIX 3HAHUSX U OTPAaHUYCHHOM YMEHUU CTY/IEHTA.

OneHka «HEyIOBIETBOPUTENBbHO» Wi (0-24 Ga/sioB — OTBETHI HAa BOMPOCHI CBUICTEIHCT-
BYIOT O CJ1a0bIX 3HAHUAX U HEYMEHHMHU CTY/ACHTA.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»
Hanpasnenue noaroroku: 18.04.01 Xumuueckasi TEXHOIOTUS
[Tpodwis noaroroBku: «IIporecchl U TEXHOIOTHH TITyOOKOH TepepaboTKu HeTH»

IlepeyeHb BONMPOCOB HA IK3aMEH
no qucuuiuiiae b1.B.05 «CoBpeMeHHbBIE TEXHOIOTHU B 000pyI0BaHKE TIepepadOTKU HEPTU U
MIOITyTHOT'O Ta3a

OuncTKa ra3zoB OT MEXaHUYECKUX NPUMeECE

Ocymika rasa

OuncTKa OT XUMHYECKHUX ITpUMecen

Pa3nenenue razoB merogamu peKTudukanuu u abcopouuu

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

Kputepun onenkn:

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

Omnenka «xopomo» uia 32-35 6auioB — OTBETHI HA BOIIPOCH CBUIETEILCTBYIOT O JOCTa-
TOYHBIX 3HAHUAX U YMEHUSIX CTY/EHTA.

O1eHKa «yIOBJIETBOPUTEIHHO» MK 25-31 0aiioB — OTBETHI Ha BOMPOCHI CBUICTEIBCTBY-
IOT O HEIOCTaTOYHBIX 3HAHUSX U OTPAaHUYCHHOM YMEHUU CTY/IEHTA.

OneHka «HEyIOBIETBOPUTENBbHO» Wi (0-24 Ga/sioB — OTBETHI HAa BOMPOCHI CBUICTEIHCT-
BYIOT O CJ1a0bIX 3HAHUAX U HEYMEHHUH CTYJCHTA.



MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit denepanun
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((prunuan) dheaepaibHOTo
roCyIapCTBEHHOr0 0I0/PKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICILIET0 00pa30BaHuUs
«Ka3zaHckuii HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUIT YHUBEPCUTETY
TexHonornueckuii paxkynbreT

Coaepxxanue KOJUVIOKBHYMOB
no gucturumae b1.B.05 «CoBpemMeHHBIE TEXHOIOTHH U 000pyA0BaHUE TIEpepadOTKu HeDTH U
IIOIYTHOTO ra3a»

Komnoksuym Nel «IlepepaboTka HedTn»

CriocoOs1 100BIUM, METOBI JOOBIYN HEPTH U Ta3a

TpaHcOpTUPOBKA, OUYMCTKA OT MEXaHHMUYECKUX MPUMeEcel, 00e3BOKHBAHUE U 00ECCOTUBA-
HUE HePTH

ATMochepHas u BakyyMHas TieperoHka He(hTi

KomnnokBuym 2 «IlepepaboTka mpupogHOTo ra3a»

OuncTKa ra3oB OT MEXaHHYECKUX MMPUMECEH

Ocymka raza

OuncTKka OT XMMHUYECKUX MpUMeEce

Pa3nenenue razoB merogamu pektudukanuy u abcopouuu

Kpurtepuu ouenku:

MaxkcumanbHo 15 6anioB (3a 1 KOJUIOKBHYM) - 32 MOJIHBIHM, pa3BepHYTHIM OTBET HA IO-
CTaBIJICHHBIE BOIIPOCHI.

MunumManbHo 9 6amoB (3a 1 KOJIJIOKBUYM) — 32 HEMOJIHBIM OTBET C IOMYyIEHHEM IpyObIX
OILIMOOK MPH OINPEAETCHUH CYIIIHOCTH PaCKPbIBAEMBbIX MOHITHUIA, TEOPUH, SIBICHUN



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunnan) ¢eaepaabHOTro
rOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTUYECKUI YHUBEPCUTET»
TexHomornueckuii pakynbTET

Coaeprxanue 1a00paTOPHBIX padoT
no guctuiummae b1.B.05 «CoBpemMeHHBIE TEXHOJIOTHH U 000pyA0BaHUE TIepepadOTKu HeDTH 1
IIOIYTHOTO ra3a»

JlabopaTopnasi paGora Nel «IlepBuuHas nepepadorka HegTH»

Heas paboTtbi:
Onpedenumsb Konuuecmeo 00vl, NIOMHOCHb U 853KOCHb CHIPOU Hepmu.

1. Onpenenenue Bojbl B HepTH U HedTenpoaykTax meronoM [Juna-Crapka

Meton [una m Crapka Merox Jluna u Crapka pacrnpocTpaHEHHbIN, TOYHBIH METOA
OIpeieNIeHUs] KOJIMYECTBEHHOTO CO/IepKaHusl BoJbl B HEPTAX U HepTenpoaykrax. OH OCHO- BaH
Ha a3€0TPOMHOI MeperoHke npoosl HeTH WK HepTenpoaykTa ¢ pacTBopuresivMu. [Tpubop Juna
u Crapka n3o0paxéH Ha puc. 1. (Buumanume! OnbIT HEOOXOAMMO BBINOJHATH B BBITSDKHOM
mkagy!)

Pucynoxk 1 - ITpu6op /Iuna u Crapka: 1 — kpyrinogoHHas konOa; 2 — Hacajka JuHa—
Crapka; 3 — XOJ0IUITEHUK
IToaroroBka k anajusy.

[IpoGy HepTH i HedTenpoayKTa TIIATENHHO BCTPAXHUTE B T€UEHHE 5 MUHYT. MepHBIM
IWIMHAPOM B YHCTYIO U CYXYIO, IIPEIBApPUTEIbHO B3BELICHHYIO CTEKISHHYIO Kojly 1 (puc. 1)
nomectute 3 M1 HepTH Uinu HedrenmpoaykTa U 700aBbTe S5 Ml pacTBOpHUTENs (Tonyona). Konly
Opy moMouM nuiMda MPUCOEAMHUTE K OTBOJHOW TpyOKe 2, a K BEpXHEH 4acTu NMpHEMHHUKa-
JIOBYIIKM Ha NUTM(Ee MPUCOETUHUTE XOIOAUIbHUK 3. Bo u30e- jxaHue KOHJIEHCAIMH MapOB BOJIbI
U3 BO3]lyXa BEPX- HUM KOHEL XOJIOAWIBHUKA 3aKPONTE BAaTOM.

IIpoBenenue anaausa.

Conepxxumoe konobl 1 (HedTh UM HEe(PTENPOIYKT) HArpelTe ¢ MOMOLIbI0 HarpeBaTess
KOJIO MM HA AJEeKTpUYecKoi tumTke. [[1si paBHOMEpHOro KUMEeHHsl Tiepe]] HauajaoM HarpeBaHUs B
KOJIOY TOMECTUTE He- CKOJBKO KHuIeNoK. IleperoHky HeoOXOIMMO NMPOBOJUTH TaK, 4TOOBI M3
TPYOKH XOJIOAWJIbHUKA B TPUEMHUK-TIOBYIIKY TNaaanu 2—4 Kamiu BoAbl B cekyHIy. Harpes
HE00XO0/IMMO MPEKPaTUTh MOCe TOro, Kak 00beM BOJABI B MPUEMHHKE-JOBYIIKe (Hacaake JluHa-
Crapka) nepecTaHeT yBEIMYMBATHCSI M BEPXHUH CIOH PacTBOPHUTENS MPHOOPETET MPO3PauHyIo
okpacky. [IpoaomKuTenbHOCTh MEPEroHKH JT0JkHA ObITh He MeHee 30 MUH U He Oonee 60 MuH.
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Ecimu Ha creHkax TpyOKHM XOJOJWIBHHKA MPHUCYTCTBYIOT KameNbKU BOIBI, TO UX HEOOXOIMMO
CTOJIKHYTh B TPUEMHUK-JIOBYIIKY CTEKJISHHOW mnaynoukoi. [locne oxnakaeHHs HCIBITYeMOro
MPOJYKTA 10 KOMHATHOM TeMIepaTypsl IpuOOp HEOOX0AMMO pa3odpaTh. Eciin KOMMYecTBO BOJIBI
B INpUEMHUKe-IOBYyIIKe He Oonee 0,3 MI U pacTBOpUTENb MYTHBIH, TO MPUEMHHUK-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 10 OJTHOT'O BEPXHEIO JICICHUSI.

O6bemMuyto nomto Boabl X, %, paccunTaiite o popmysie:

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
KOJTMYECTBAMH.

[To nmony4eHHOMY pe3ynbTaTy CeNaTh BHIBOIBL.

2. OrmpeneneHue MIOTHOCTH HETH.

[110THOCTB SABIAETCA OQHOW U3 XapaKTEPUCTUK, NAIOIIMI BO3MOXXHOCTh B COBOKYITHOCTH C
JPYTUMH KOHCTaHTaMH CyJIUTh O PPAaKIMOHHOM U XHMHUYECKOM COCTaBE JJAHHOTO HE(PTETPOIYKTA.
[InoTHOCTH Beerzna 3aBUCUT OT TEMIIEpATyphl, IIPU KOTOpPOil ee ompenerstoT. [Ipu Bo3pactanuu
TEMIIepaTypbl IJIOTHOCTh YMeHbIIaeTcs. [IIOTHOCTE HedTenpoayKTa MPUHATO ONPENENATh TPU

temriepatype 200C 1 OTHOCUTBH K MIIOTHOCTU BOJBI 1pu 40C, NpUHATOMN 32 €IUHHULLY.
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OTHOCHTENbHAS TUIOTHOCTh HE(PTENnpoayKTa 0003HAUYACTCSI 74 , TJIe BEpXHsis udpa moxa-
3BIBACT TEMIIEPATYPY He(DTENPOAYKTa, HIKHSS — TEMIIEPATYPy BOIBI.

[1noTHOCTH HEPTENPOJYKTOB MOKET U3MEHATHCS B pe3yJsibTaTe UCIapeHus Haubosee Jier-
KUX (ppakiuii Uiy cCMemeH s pa3HbIX MPOAYKTOB.

OobopynoBanue.

Apeomerpsl obmiero naznayenns AOH-1, nmmmaap wa 100 mui, TepMOMETpHI PTYTHBIE
CTEKJISIHHBIE JTA0OPATOPHBIE.

IIpoBenenne ucnpITaHMA.

[Tomemiaror obpazern, Temreparypa KOTOPOTO COOTBETCTBYET TEMIIEpaType MpOBEICHHS
UCTIBITAHUSA, B YHCTBIA IWJIMHID JJIST apeoMeTpa ¢ YCTAaHOBHUBIIEHCS TEMIIepaTypoil, nzderas pas-
OppI3ruBaHus He(PTENPOAYKTa U TMOMaJaHMs My3bIPHKOB BO3/1yXa, a TaKKe CBOJS K MHUHUMYMY
UCTIApEHNE KOMITOHEHTOB JIETYYHX MPOJIYKTOB, UMEIOMINX 00Jiee HU3KYIO TEMITEPATypy KUTICHHSI.

VY nansoT my3slpbKu, cOOpaBIINeCs Ha MOBEPXHOCTH 00pa3lia, MpUKacasch K HUIM YHCTOU
¢uIbTpOBaAIbHOM Oymaroi.

[TomemaroT IIMHAP ¢ 00pa31OM B BEPTHUKAILHOM HOJIOXKEHUN B MECTE, I'Ie HET LIUPKY-
JSIIAX BO3/yXa M B KOTOPOM TEMITEpaTypa OKpYKaroleil cpeibl B IpoIiecce MPOBEISHHSI UCIIBITa-
HUS He u3MeHsieTcst 6osiee ueM Ha 2 °C. Ecnu ucnbiTaHue NpoBOAAT IpU TeMIepaTypax, OTJIH-
YaloIIMXCs OT TEMIEPATyphl OKpYKarolleil cpeasl 6osee yeM Ha 2 °C, Heo0X0IUMO HCI0JIb30BaTh
TEpPMOCTAT JUIsl HCKIIFOUEHUS Ype3MEPHBIX N3MEHEHHUH TeMIIepaTyphl.

[TorpyxatoT apeoMeTp B )KHIKOCTb U OCBOOOKIAIOT €0, YTOOBI OH MPHILEN B PaBHOBECHE.
N36eratoT cMauMBaHuUs CTEP)KHS apeOMETpa Ha YyJacTKe BBIIIE YPOBHS, HA KOTOPOM OH CBOOOHO
iaBaeT. Habmronarot 3a gopMoii MEHHCKa, KOT/Ia apeoOMETp B Pe3y/bTaTe HaJaBIMBaHUs OIyCKa-
eTcs Ha 1 uim 2 MM HUKe YPOBHS PAaBHOBECHS, a 3aT€M BO3BPAIIAETCS B UCXOHOE pAaBHOBECHOE
nonoxenne. Ecin hopma MeHUCKA H3MEHSETCS, YUCTAT CTepPKeHb apeomeTpa. [IoBTOpSIOT 3TH
JefcTBUS 10 TeX MOp, MoKa popMa MEHHCKa He OyIeT OCTaBaThCs MOCTOSHHOM.

[Tpu ucbITAaHUAX HEMPO3PAYHBIX BA3KUX KHUIKOCTEH 00€CIeunBaloT MEICHHOE TIOTPY-
KEHHE apeoMeTpa B KUIKOCTb.

[Tpu ucBITAHUSAX TPO3PAYHBIX MAJOBS3KUX )KUIKOCTEH HAaBIMBAIOT Ha apEOMETp TaK,
4TOOBI OH MOTPY3WJICS B KHUJIKOCTh MPUOIM3UTENBHO Ha /IBA JEJICHUS, a 3aT€M OTIIYCKAaIOT €ro.
BepxHsist 4acTh CTEpKHS apeoMeTpa, HaXOSAIIasiCs BHIIIE YPOBHS KUAKOCTH, TOJDKHA OBITH CY-
XOH, MMOCKOJIbKY HAJIMYMEe Ha HeH JKUIAKOCTH BIUSET HA CYUTHIBAEMble ITOKa3aHUS.
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ApeomMeTp MPUBOAIT B MEUICHHOE BpAIICHHE TaK, YTOOBI OH CBOOOTHO IJIaBaJl BAAIHA OT
cTeHOK nuiuHApa. ClieayeT MoaoK1aTh, TOKa apeoMeTp IPUMET COCTOSTHHE TTOKOsI, a Bce 00pa3o-
BAaBIIHECS MY3bIPHKH BO3yXa BBIMAYT HA TOBEPXHOCTh. Y JANISIIOT MY3bIPHKHU C IIOBEPXHOCTH T1e-
pe CUNTHIBAHUEM IMOKA3aHUM.

Korma apeomeTp ocTaHaBmuBaeTcs, CBOOOIHO IJIaBasi BAAIN OT CTEHOK IIJIMHAPA, CUUTHI-
BaOT €T0 MOKa3aHKE Ha MIKaJle, OKPYIJISIA TocIeHee A0 Onvkaiien 1/5 neaeHus mKaibl.

[Ipu ucnpITaHUSAX MPO3PAUHBIX KUAKOCTEH 3aITUCHIBAIOT [TOKA3aHUE apEOMETPa B TOM
MECTE €ro IIKaJIbl, TJIe OCHOBHAS MIOBEPXHOCTh JKUJIKOCTH MEPECEKACT MIKAITy, pacioaras ypo-
BEHb IJ1a3 HECKOJIbKO HUYKE YPOBHS KUJKOCTU U MEJICHHO MOJAHUMAS €0, TOKa TOBEPXHOCTb,
CHayaJia BUJAUMas Kak 1e(opMUPOBAHHBIN JIJTUIIC, HE CTAHET MPSMOM JIMHHUEH, IepeceKaromiei
HIKaJy apeoMeTpa.

[Ipu ucnbITaHUAX HEMPO3PAYHBIX KUIKOCTEH CHUMAIOT MTOKa3aHUs B TOM MECTE IIIKaJIbI
apeoMeTpa, 10 KOTOPOro MOJHUMAETCS TIOBEPXHOCTh UCTIBITYEMOTO 00pasiia, Mpu 3TOM YPOBEHb
rJ1a3 JOJKEH HaXOJUTHCS HECKOJIBKO BBIIIE TUIOCKOCTH IMTOBEPXHOCTH KHUIKOCTH.

Cpasy xe nociie CYMTHIBAaHUS TOKA3aHUM IIKaJIbl apeOMETpa OCTOPOKHO BEIHUMAIOT €r0 U3
JKUJKOCTH U TIEPEMEIIMBAIOT 00pa3el] B BEPTUKAILHOM HAIIPABICHUH TEPMOMETPOM. 3aITUChIBAIOT
3HauEHUE TEMIIEpaTypbl UCIIBITYEMOro oOpasua, okpyrisis ero 1o 0,1 °C. Eciu ata Temnepatypa
OTIIMYAETCS OT TEMIEPATyphl, CHUTAHHOMN B Hauasie UCIbITaHui, 6oee yem Ha 0,5 °C, moBTOPAIOT
MU3MEPEHHS apEOMETPOM, a 3aTEM TEPMOMETPOM JI0 Te€X IOP, TOKA TEMIIEpaTypa HEe CTAaHET CTa-
ounbHOI B mpeaenax +/- 0,5 °C. Ecnu Temneparypa He CTAHOBUTCS CTa0OMIIBHON, TOMEIIAIOT 1IH-
JUHIP JUJIS apeOMEeTpa M €ro COJIEP)KMMOE B TEPMOCTAT M TOCIIE0BATEIILHO ITOBTOPSIIOT BCE JIEH-
CTBHUS.

B nedrenepepabarsiBaronieil mpOMBIIIJICHHOCTH HAanOoJee MIMPOKO HCIIONB3YeTCsl BENH-

yuHa API (TUIOTHOCTE, BEIpaXeHHAs B €IUHUIIAX AMEPUKAHCKOTO HHCTUTYTa HeTH). [ITOTHOCTH
API, uszmepsiercs B rpagycax U HAX0oIUTCs 1O hopmyiie:

API = 1415 -131,5

OMmMHoOcumelbHaAaA njionHoCnlb

O0padoTKka pe3yabTaTOB IKCIIEPUMEHTA
OO0paboTka PKCHEPUMEHTAIBHBIX JaHHBIX MPOU3BOJIUTCS, UCXOAS M3 OTYETa apeoMeTpa
IpU TeMIepaType 25°C paseH 0,795. DTomy Mmoka3aHHIO MO TaOIHIIE COOTBETCTBYET TeMIIepaTyp-
Has MoNpaBKa Ha lOC, pasnas 0,000778, T.e.

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

Pe3ynbTaThl ONBITOB 3anychiBaeM B TaOnuILy 2.

Tabmuna 2
Ucneityemsiii  HedTe- | [InoTHOCTH [notHocTs 10 AP,
MPOJIYKT o FOCT 3900 85, kr/m’®
Onpir 1 | Oneir 2 | Cp.2-x Omneirl | Oneit 2 Cp.2-x
OIIBITOB OTIBITOB
bensnn
Kepocun
Jlu3enpHoe TOIIMBO

Ilo MOJIYYCHHBIM pE3yjibTaTaM CACIATh BEIBO/IbI.
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3. Ompenenenue BSI3KOCTH.
Bsi3kocThi0 Ha3bIBa€TCS CBOMCTBO KUJIKOCTU COMPOTHUBISATHCS MEPEMEIICHUIO €€ YaCTHIl
IO/ BO3ICMICTBUEM ITPUIIOKEHHOM CUIIBL.

Bs3KOCTh sIBiIsIeTCS OCHOBHBIM IOKa3aTelIeM KauecTBa, XapaKTEPHU3YIOLIUM IKCIUTyaTallu-
OHHEBIE CBOMCTBa TOILUIMB M Maceil. OT BSI3KOCTH MaceJl 3aBHCHUT YMCHBIICHUC M3HOCA TPYIIHUXCS
JeTanei, IoTepb PHEPTUM Ha TPEHUE, YIJIOTHEHUE MOPIIHEH B LMIUHApAX JBUraTels, CKOPOCTb
nepeMeINIeHus AeTalield, HeCyIlasi CltoCOOHOCTh MOIITUITHUKOB.

OT npaBuILHOTO BBIOOpA BS3KOCTH HE(PTENPOIYKTA JJIS ONPEACIICHHBIX KOHKPETHBIX YyC-

JIOBHUM BO MHOT'OM 3aBHCHUT HaaACKHOCTb U SKOHOMHWYHOCTD paGOTbI MalllH U MCXaHU3MOB.

Paznuuaior BA3KOCTH aOCONIOTHBIC (IMHAMHYECKYI0, KHHEMATUYECKYIO) U YCIOBHYIO.
JlnHaMu4eckoil BS3KOCTBIO (MM KOA(P(GUIIMEHTOM JUHAMUYECKON BS3KOCTH) HA3bIBACTCS

CuJia CONPOTHUBIICHHUS JIBYX CJIOEB >KMJIKOCTH IUIOMIAAbI0 1 cM2, HaxOHAIIMXCS HAa paccTOsSHUU 1
CM JIpYT OT ApPYyTa U NePEeMEIIArOIIUXCSl OJJUH OTHOCUTEIHHO JPYTOTO CO CKOPOCThIO 1 cM/cek.

3a eIMHUILY TUHAMHYECKOM BA3KOCTH MPUHSAT Iya3; Ha MPAKTUKE OOBIUHO MOJIB3YIOTCS CO-
TOM 4acCThIO Myasa, HA3bIBAETCSI CAHTUITYa30M.

Onpenenenne TMHAMUYECKON BA3KOCTH 3aKIIOYAETCSl B YCTAHOBIIGHWU BPEMEHHU HCTede-
HUS 10| MOCTOSIHHBIM JaBJIEHUEM OIpe/IeJIeHHOr0 o0beMa (PaBHOTO O0bEMY MIApHKa BHCKO3U-
METpa) UCIBITYeMOro He(TEenpOAYKTa Yepe3 KAMMUIIPHYIO TPYOKY BUCKO3UMETPA, Ui KOTOPOTO
3apaHee YCTaHOBJICHA €ro MOCTOSIHHAS.

KunemaTudeckas BA3KOCTh MPENCTABIAECT COOON OTHOIICHHE TUHAMUYECKOW BS3KOCTH K
MJIOTHOCTH KUAKOCTH MPU TOH KE TeMIIepaType.

3a eaUHUIY KUHEMATUYECKON BSI3KOCTH MPHUHAT CTOKC; HA MPAKTHKE TMOJB3YIOTCS COTOM
YaCThIO CTOKCA, Ha3bIBAEMOM CAHTHCTOKCOM.

Onpenenenre KUHEMAaTUYECKON BS3KOCTU 3aKIIOYAETCS B YCTAHOBJIICHUU BPEMEHU HCTe-
YEeHUsI ONpeAeNIEHHOro o0beMe (paBHOTO 00bEMY IIapuKa BUCKO3UMETpPA) UCIBITYeMOro HedTe-
MPOJYKTa yepe3 KamuUIApHYyI0 TpyOKy BHcko3umerpa [InHkeBHua, AMii KOTOPOTO 3apaHee ycTa-
HOBJICHA €T0 IOCTOSHHAS.

KunemaTudeckyro BS3KOCTh V UCIBITYEMOr0 He(TENpPOayKTa B CAHTUCTOKCAX BBIUUCISIOT
o ¢popmyie

v =Cty,
rae  C — mocTostHHasi BUCKO3UMETPA;
t; — cpenHee apu(MeTHIECKOE YUUTHIBAEMBIX OTCUETOB HCTCUCHHS
UCIBITYEMOT0 He()TEMPOAYKTA B CEK.
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Pucynok 2 — Buckosumerp BITK-2
YcrpoiicTBO 1 NpUHIKMI PadoThl BUcCKo3uMeTpa BIT/K-2
Bucko3umerp xanwuisspasiii BIDK-2 - npubop B Bume U-o0pa3Hoit TpyOku, xoseHo (1)
cnasiHo ¢ KamwuisipoMm (7). M3mMepeHue BS3KOCTH BUCKO3UMETPOM OCHOBAHO Ha OIpEAeTICHUH
BPEMEHH, 32 KOTOPOE ONPEECICHHbIN 00bEeM KHUAKOCTU UCTEUET Yepe3 Kauuisp.
Iopsinok padoTHI.

Jlnsi ompeneneHus: BpeMEHU TEUCHHS Ha OTBOAHYIO TPyOKy (3) HaJeBalOT PEe3UHOBYIO
TpyOKy. [ToToM, 3a3xaB KoJieHO (2) BUCKO3UMETP MEePEBOPAUYUBAIOT U MOTPYKatoT KoJieHo (1) B pe-
3epByap ¢ KHUIKOCTBIO. JKUAKOCTh 3acackiBaloT (MpU MOMOIIM TPYIIN JIMOO HAcoca) A0 OTMETKH
My, ipu 3TOM B >KHJKOCTH HE JOJIKHBI 00pa30BBIBATHCS MY3bIPHKH BO3Ayxa. B MOMEHT, kornaa
KHUJIKOCTh JIOCTHTaeT OTMETKH My, MprOOp BEIHUMAIOT U3 COCYJa U Cpa3y K€ MEePEeBOPaYNBAIOT B
UCXO0/IHOE MosiokeHue. CHUMaIOT ¢ KoJieHa (1) JUIIHIO KUAKOCTh U Ha/IEBAIOT HA HETO PEe3UHO-
BYIO TpYyOKy. 3aTeéM BHCKO3UMETP MOMENIAIOT B TEPMOCTAT TaKUM 00pa3oM, 4TOOBI pacIIUpEHUE
(5) HaxoAMIOCH HHXKeE, YeM YPOBEHb JKUAKOCTH B TepMocTaTe. Bhllep:kKuBaroT B TepMocTaTe
Oonpiie 15 MUHYT mpu 3aJaHHOW TEMIEpaType M MOTOM 3acachlBalOT >KMJKOCTh B KOJEHO 0
ypoBHs oHOM Tpetu pacupenus (5). CooOmaroT xoneHo (1) ¢ atMocdepoil U ycTaHABIUBAIOT
BpEMsI CHU)KEHUS YPOBHSI MEHHCKA OT OTMETKU M1 10 oTMeTKH M.

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

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

vi =1ixK,

rae K — yctanoBiieHHast IOCTOSIHHAS KalWIIIsIpa BUCKO3UMETPa, mm? /c? .

[IpoBoasAT ABa M3MEPEHUA KUHEMATHYECKOM BSI3KOCTH. BBIUHMCIISIIOT pa3Max pe3yiabTaToB
CRo,95(2), %, o dpopmyne:

CR 45(2) =%100,

/1€ Vmax — HAUOONBIINHI pe3ynbTaT U3MEPEHUI KHHEMAaTUYECKOM BSI3KOCTH, MM /c;
Vmin — HAUMEHBIINI pe3ysbTaT U3MEPEHN KUHEMAaTUIECKON BSA3KOCTH, MM /.

Ecnu r Gonbinie 3HaueHus kputudeckoro auanasona CRogs(2)= 0,1 %, moBTOpHO MPOBO-
JAT ABa U3MEPEHUS, BEIUUCIISIIOT T, KOTOPOE HE JOKHO npeBbimath CRogs. B mpoTuBHOM citydae
YCTAQHABJIMBAIOTCS W YCTPAHSIOTCS NPUYMHBI pa3dpoca pe3ylnbTaTOB M CHOBAa IOBTOPSIOT
U3MEPEHHS] KMHEMAaTHYECKOM BS3KOCTU. 3a PE3ysbTaT M3MEPEHUN KHUHEMAaTH4EeCKOW BA3KOCTH
IPUHUMAIOT CpeHeapuPMETHIECKOE 3HAUCHHE.
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Pe3ynbTarhl mpeacTaBuTh B BHJIE TAOIUIIB:

i T Vi

ITo MOJIYUYCHHBIM PEC3yJibTaTaM CACIIAaTh BHIBO/IbI.

Omnpenenenne GpakIMOHHOTO COCTAaBA
Heas paboTthi:

Tonyuenue nokazamerneii 011 nocmpoenus Kpugvlx nepeconok (MTK) omoenvuvix ¢hpaxyuii
Hegmu.

@paKIMOHHBIM COCTAaBOM TOILJIMBA HA3bIBAETCS MPOLIEHTHOE COZepkKaHue B HeM (ppakiiuid,
BBIKUIIAIOLIUX MTPU OMPEICIICHHBIX TEMIIEpaTypax.

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

TornmmBo 17151 BO3MYNIHO-PEAKTUBHBIX JBUTATENICH TOJKHO OBITH YTSHKEIEHHOTO (ppaKiiv-
oHHOrO cocTaBa (ropsiaka 150-280°C) mist obecrieueHus: HaeKHOW PabOThl CUCTEMBI TTOIaUU TO-
TUTABA Ha OOJBIIMX BBICOTAX 0e3 00pa3oBaHUs MAPOBBIX MPOOOK. BMECTe ¢ TeM TOIUIMBO JTOJKHO
OTIIMYATHCS XOPOIEH HUCIapsSeMOCThIO B KaMepe CrOpPaHUs U IOJTHOTOM CropaHusl.

@OpaKIMOHHBIN COCTAaB AU3EIBHOTO TOIUIMBA TAKXKE OKa3bIBaeT OOJbIIOE BIUSHUE HA CKO-
pPOCTh €ro McHapeHus U 00pa3oBaHUE CMECH C BO3AyXOM Iocie Bhpeicka. OaHako oOjeryeHue
(bpaKIMOHHOTO COCTaBa yXYAIIAET BOCIUIAMEHHUTEIbHbIE CBOWMCTBA JM3EIBHOTO TOIUMBa. Dpak-
LIMOHHBIN COCTaB TOIUIMBA, U B EPBYIO OUYepeb OEH3UHOB, B MPOIIECCE UX TPAHCIOPTUPOBAHUS K
XPaHEHUSI MOKET U3MEHSATHCS 3a CUET UCHAPEHUs JETKUX (paKIuil.

DpakIUOHHBIN COCTaB OMPEACNACTCS MyTEM TMEPEroHKH (IUCTUWIUISAIUU) Mpu atMochep-
HoM faBienuu 1o I'OCT 2177-82 u oueHuBaeTcs TemrepaTypaMu: Hadasia eperoHky, IeperoHKu
10%, neperonku 50%, neperonn 90% u KOHIIA KUTICHUS.

YeMm HUKE TemIepaTypa H.K. U Temreparypa npu neperonku 10%, tem jierue 3amyck J1BH-
rares, T.K. 0oJbIlee KOJMUecTBO OeH3KHa OyIeT MomnajaTh B HWJIMHAPHI B TApOBOH (asze.

Yem HUKe Temnepatypa npH neperonku 50%, TeM BbIIIe CKOPOCTh MOI0TPEBA IBUTATEIS.
Temmnepatypa K.K. U Temreparypa npu neperonke 90% xapakTepusyeTt MOJHOTY UCTIAPEHUsI TOTI-
nuBa. [Ipyu BbICOKHMX 3HaUEHUSAX ITHX TEMIIEpaTyp OCH3UH HE YyCIEeBAaeT MOJHOCThIO UCIAPUTHCS B
JBUTATENIe U MOCTYNAeT B LMJIMHAPHI B )KUAKOM BHJE. B pe3ynbpraTe ¢ TpymMxcs MOBEpXHOCTEH
CMBIBAa€TCSA 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;

LMTMHID MepHEIA 7 BMecTHMOcTBIO 100 oM, ¢ nenoii nenenns 1 om;

HWIMHAP BMECTUMOCTHIO 10 CM3, ¢ neHow genenuns 0,1 CM3;
crakaH 10 g oxnaxaeHus MWINHAPA;
TEPMOMETP 2 CTEKJIIHHBIN pTYTHBIN co mkanoit oT 0 1o 360°C c nenoit aenenus 1°C;

KOXYyX 9;
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BaHHA XOJIOJIMJILHHKA 5;
ra3oBasi TOpesKa WIH JIEKTPUUECKUN HarpeBaTelb;
acOecToBas IPOKJIAaKa.
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Pucynok 1 - CranaapTHblii annapaT i onpeaeieHus GpakiUOHHOTO COCTaBa:
1-xonba; 2-Tepmometp; 3-TpyOKa X0J0 WiIbHUKA; 4,6 naTpyOKa /s BBOJA U BBIBOJA BO-

Ibl; 5-BaHHA XOJIOAMIbHMKA; 7 MEPHBIN LWIMHIP; 8-acOecToBask NpoKIaaKka; 9-koxyx; 10-crakan

CymHocTs MeTo1a 3aKirodaercs B neperonke 100 o’ UCTIBITYEMOT0 He(TENPOIyKTa MPH
YCIIOBUSX, IPEAYCMOTPEHHBIX CTAHAAPTOM.

[Tpu ouieHKe MCHapsieMOCTH Pa3IMUHbIX TOIUIUB OMPEIEINAIOTCS, 32 HEOOIBIINM HCKII0Ye-
HUEM, OJINHAKOBbIE XapaKTEepHbIE TOUKU (PPAaKIIMOHHOTO COCTaBa: TEMIlepaTypa Havaja MeperoH-
KH, Temreparypa neperonku 10, 50, 90% u koHeuHas TeMIiepaTypa MeperoHKu.

Omnpenenenue GpakMOHHOTO COCTaBa MPOBOJUTCS MPU aTMOC(PEPHOM JaBIEHUH C TIOMO-
IbI0 CMELUANBHOrO anmapara. PazgenuTenbHas ciocoOOHOCTh 3TOTO ammnapaTa OYeHb HEBEJHUKa,
MI03TOMY PE3YJIbTAaThl Pa3TOHKM B 3HAUUTEIBHOW MEPE 3aBUCAT OT Pa3MEPOB OTACIBHBIX YacTeH
npubopa, KayecTBa ero cOOPKU U OT yCIOBUN caMoil meperoHku. J{is mosyueHus yaoBIETBOPHU-
TEJIbHOM CXOAMMOCTH PEe3yJIbTaTOB MPUMEHSIOT CTAHJAPTHYIO amlapaTrypy U CTPOro COOJIIOJAt0T
METOJIUKY OIpEIEICHHUS.

Metoa npoBeeHUs1 IKCIIEPUMEHTA

[Ipo6rl HehTENPOAYKTOB, cofepx aliue BOAy, IS UCMbITaHus Henpuroansl. Hedrenpo-
IYKTBHI C TEMIIEpaTypoil Hadyasia KureHus Hike 66°C, coneprkalue Biary, He 00e3BOXHUBaroT. J{is
IPOBEICHUS UCIIBITaHUS OepyT APYTyIo Moy, B KOTOPOH OTCYTCTBYET B3BEIIEHHAas BOAA.

Hedrenponyktsl ¢ Temneparypoil Hadana xunenus 66°C u BbllIe, cojaepikallee Biary,
00€3B0OXKMBAIOT BCTPSAXMBAHUEM C O€3BOJHBIM CYNIb()ATOM HATPUS WIN APYTHM COOTBETCTBYIOIIUM
00€3BOXKHBAIOLINM PEareHTOM U OTHAENAIOT Mpo0y OT ocymuTens Aekantanueil. [[pody 6eH3uHOB
MPEIBAPUTENIBHO OXJIAKIAIOT 10 TemnepaTypbl oT 13 o 18°C, aBHAIlMOHHBIX KEPOCHHOB U TU-
3ebHOTO TorumBa - OT 13°C 10 TemmepaTyphl OKpY)KaroIleil cpebl. 3amoHSII0T BaHHY XOJIO-
JTUJIbHUKA TaK, 4TOObI €ro TpyOKa Oblja MOKpHITa OXJIAX/IAIOLIUM areHToM (KOJIOThIH Jie, Boja,

16



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 U AU3eNIbHOrO Tommsa. Otmepstor 100 oM’ poObI
MEpPHBIM LUJIMHIPOM U MEPEHOCAT e€ B KOOy AJIs MepPEeroHKH, coOII01as Mephbl IPEeA0CTOPOKHO-
CTH JJISl TOTO, YTOOBI KUAKOCTH HE TOoMajia B MapoOTBOAHYIO TpyOKy. Temmeparypa MEpHOTO IU-
nuHApa aopkHa ObITh oT 13 g0 18°C s Gen3uHoB, u oT 13°C 1o TemrepaTypsl OKpyKaromei
cpefbl - Ul aBUALMOHHBIX KEPOCHHOB M JU3E€JIBHOIO TOIUIMBA, a TEMIIepaTrypa KoJObl U TEPMO-
Mmetpa - ot 13 1o 18°C st GEH3MHOB, M HE BBIIIE TEMIIEPATyPhl OKPYKAIOIIECH CPe/Ibl - sl aBUa-
KEPOCUHOB U AU3TOIUIUB. TepMoMeTp ¢ IUIOTHO Ipuiieraromeil npoOKoil ycTaHaBIMBAIOT B TOPJIO-
BUHY KOJIOBI TaK, YTOOBI LIAPUK TEPMOMETpPA PAcCHojarajics IO LEHTPY T'OPJOBHUHBI U HUKHHUHA
KOHEIl KalTMJUIsIpa HaXOIUJICS Ha YPOBHE CAMOM BBICOKOM TOYKU HWKHEW BHYTPEHHEW CTEHKHM Ila-
POOTBOAHOM TPYOKH.

Konby ¢ nmpo0oii ycTaHaBiIMBalOT Ha MOACTABKY M COCIUHSIOT C TPYOKOW XOJOAMJIbHUKA
IpY TOMOIIY IPOOKH, Yepe3 KOTOPYIO MPOXOIUT MapooTBoAHasA TpyOka. Konly ycranaBnmBaioT B
BEPTUKAJIBHOM IOJIOKEHUH, ITPU 3TOM MMAPOOTBOAHASA TPYOKa BXOJUT B TPYOKY XOJIOAMIBHUKA HA
paccrosHue 25-50 MM. MepHBbIi IUIUHIP, B KOTOPOM U3MEpPsUIN NpoOy JUIsl UCTIBITaHUs, O0€3 BbI-
CYLIMBaHHUA NMoMelatoT B 6aHto (ctakaH 10) U cTaBAT MO/ HIXKHUI KOHELl TPYOKH XOJIO0AUIbHUKA
TakK, 4ToObl KOHEll TPYOKH OBl OIYIIEH IO HEHTPY LMINHAPA Ha 25 MM, HO He Hke otMeTku 100
e, Temmepatypa cpenbl, OKpyKaromiei MepHbIH HWIHHIP, J0JDKHA OBITH 11t OeH3UHOB OT 13 110
18°C, niist 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 Wiy aHaJIOTMYHBIM MaTepHajoM, KOTO-
pBIM JTOJDKEH IUIOTHO MpHJIeraTh K TpyOke XojoauwibHuKa. [locne moarotoBky ammapara Juis me-
PErOHKM 3aIMCHIBAIOT GAPOMETPUYECKOE AaBJIEHHE M HAauMHAIOT PaBHOMEPHO HarpeBaTb KOJIOY.
Harpesarot mpoOy B konbe Uil NeperoHKu Tak, YTOObI MEepHOJ] BpEMEHH MEX]y HadajloM Hada-
JIOM HarpeBaHus U TEMIIEpaTypoi Havajga KUIEHUs COCTaBIIsUT 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 Karis, OTMEYaloT Kak TeMIepaTypy Hadajla KMIIEHUS U CTaBsIT
LHWIMHJIP TaK, 4YTOObI KOHJIEHCAT CTEKaJl 110 CTEHKE. Perynupyror HarpeB Tak, 4To0bl CKOPOCTH Te-
PErOHKH OT 5%-HOTO OTroHa JI0 MoNydeHns 95 cM® 0TroHa GBI VIS BCEX IPYII TOIUIAB OT 4 110
5 cM®/mum. 3armcy pe3yabTaTOB OIpeaesieH!s] (PaKLIMOHHOTO COCTaBa MPOBOJAT B COOTBETCTBUU
C TEXHUYECKHMH YCJIOBUSMHU Ha JaHHBIA MPOLYKT. 3alIMCBIBAIOT TEMIIEpATypy Hadajla KUIIEHUS,
TEMIIEPATYPY KOHIA KAIIEHUS, TOKA3aHUsl TEPMOMETPA NPpHU KaKAoM KpaTHOM 10 %-HoM OoTroHe B
unTepBane ot 10 no 90% BrmrounTensHO. Eciiv mpu neperoHke temmeparypa MOJAHUMAETCS 10
370°C nnu HaOnrofaercs pasiokeHue MpoObl, HarpeBaHUE MPEKPAIIAOT U 110 Mepe 3aIllOJIHEHUs
WIMH]pa KOHJEHCATOM 3allMChIBAIOT €ro 00beM ¢ MHTEPBAJIOM 2 MHH JI0 T€ IOp, MOKa J1Ba IMOo-
CJIeIOBaTeNbHBIX U3MEPEHUS He AalyT OJUHAKOBBIX pe3ysabTaToB. M3MepsioT 06beM KoHAEHcaTa,
3aMHCHIBAIOT €ro 3HAaYeHHE Kak 00beM OTroHa (BbIxoja). Ecian HopMupyeTcs TeMmneparypa KOHIa
KUTIEHUsI, TO HarpeB BEAyT 10 TeX IOp, MOKa PTYTHBIM CTOJOMK TEPMOMETpa HE OCTAaHOBHUTCS Ha
HEKOTOPOW BBICOTE, a MOCIIE 3TOr0 HAYHET ONyCKaThCsl. MaKCUMalbHYIO TEMIIEpaTypy, OKa3aH-
HYI0O TEPMOMETPOM, 3aMUCHIBAIOT KaK TeMIepaTypy KOHIa KumeHus. Bpems ot obpazoBanus 95
cM® OTrOHA JI0 KOHIA KHITEHH JOJIKHO OBITH OT 3 10 5 MuH. TT0cIIe OXTaXIeH s KOMObI COJIEPIKHU-
MO€ BBUIMBAIOT B KOHJEHCAT, COOpaHHBIA B LIMIUHAP, U JAAIOT CT€Yhb JO TeX MOp, MOKa 00bEM B
MEPHOM IWJIMHIpE He OyAeT yBEJIWYUBATHCS. 3AMUCBHIBAIOT 3TOT 00bEM KaK BOCCTAaHOBJIEHHBIN
0o0muii o0veM. [lomyckaeTcst u3MepsaTh 00bEM OXJIAXKIACHHOTO OCTaTKa B KOJIOE, CIIMBAsi €ro B IH-
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nuHap ¢ uenou aenenue 0,1 cM°. 32 BOCCTAHOBJICHHBII 00muii 00beM MPUHUMAIOT CYMMY 3HaYe-
HUHW YCTaHOBJICHHOTO 00BheMa U BBIXOJIa KOHJIEHCATa B MpoIeHTax. Jjis Beraucienuss oobema mo-
TEpb BBIUUTAIOT 001Hii 00beM oTrona u3 100. 3HaueHus: Bcex 00bEMOB B MPOLIEHTAX 3aMUCHIBAIOT
C morpenrHocTeio He Oosee 0,5, MOKa3aHUs TEPMOMETpa C MOTPEIHOCThIO He Oornee 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 +1tp), (I)

C=0,00012 (760 — P1) (273 + tp), 2

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

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

to - HaOMrOTaeMble MoKa3anus Tepmometpa, °C.

CkoppekTupoBaHHyto TemmnepaTypy okpyrisitoT g0 0,5°C. Ilocne BHeceHHs B MOKa3aHUs
TEPMOMETpa MOMPABOK Ha OapoMeTpHUecKoe JaBJICHUE 3alUChIBAIOT TEMIIEPATYphl Hadajaa U KOH-
1[a KUIEHUS, OCTAaTOK, ocTaToK U motepu; 10%-Hblil OTrOH (00bEMBI OTOTHAHHOTO MPOAYKTA) U
COOTBETCTBYIOIIME UM TeMIIepaTyphl 0€3 JaTbHEHIINX BRIYUCICHUH.

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

Tabauua 1
V., M1 H.K 10 20 30 40 50 60 70 80 90 | kK
T 0
[IpotieHTHBINM OTTOH OEH3KMHA COCTABIISIET %
OcraTok %
[Torepu %

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

3 cemecTp
JlabopaTopHas padora Ne2 «PacueT KOJTOHHBIX aNNapPaTOB»

3ananue: PaccuntaTh peKTU(PUKAIIMOHHYIO KOJIOHHY IO CIEIYIOIIeMY TUIaHy:
1. IlocTpoeHne 3aBUCUMOCTH J1aBJIEHUE HACBHIIEHHBIX IApOB OT TEMIIEPATYPHI.
[Toctpoenne n3o6apbl KOMOMHUPOBAHHOM JTUArpaMmbl U Xy-AHarpaMMbl
2.Pacder 0JJHOKpaTHOTO HCIIapeHUs] OMHApHOW cMecH
3.Pacuer marepuanbHoro 6ananca peKTU(UKAIIMOHHONW 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 1 HArPY30K MO BBICOTE KOJIOHHBI
8.Pacuer (pakTHUYECKOro YnciIa Tapesnok
9.Pacuer nuameTrpa KOJIOHHBI
10.Pacuet BbICOTHI peKTU(UKAITMOHHONW KOJTOHHBI
11.PacueT kKoHI€HCATOPA-XOJOANIIBHUKA
12. PacueT KUMIATHUIbHUKA
13. PacueT nuamerpa mryrepon
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14. I'padudeckast cxema KOJIOHHBI

F, Xf,% | Xp, % | Xw, % | Bapuant
Benzon-tomyon 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

Kpurepun onenkmn:

MakcumainbsHo 15 6amioB (3a 1 mabopatopHyto paboTy) - 3a MOJHBIN, Pa3BEPHYTHIA OTBET

Ha MOCTAaBJICHHLIC BOIIPOCHI.

Munumainbao 9 6auioB (3a 1 mabopaTopHyro paboTy) — 3a HEMOIHBIH OTBET C TOMYIICHHU-

€M rpyObIX OMMOOK MPHU ONPEACTICHUH CYIIHOCTH PACKPBIBAEMBIX IOHATHNA, TEOPUH, SBIICHHUHA
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