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Hepeueub Komnemeuum? u unduxamopos oocmudiceHus Komnemenuut? C YKazanuem smanoe ([)opmupoeamm 6 npoyecce 0C60eHuUA

OUCUUNIUHDL

Komnerennun:

1IK-5 Crioco0eH K MpoBEACHNUIO HAyYHO-UCCIEA0BATEIbCKUX paOdOT B 00JJACTH XUMUU M TEXHOJOTHHM OPTaHUYECKUX BELIECTB

IIK-5.1 3HaeT XMMMIO ¥ TEXHOJIOTHIO OPraHMYECKHUX BEIIECTB, HOBEWIINE JOCTMXKEHUS B 3TOM 00JacTW HAayKM U TEXHUKH, UCTOPHUIO Pa3BUTHS
KOHKpPETHOM Hay4yHOU MpoOJIeMbl; COBPEMEHHbBIE METObI UCCIIEI0BAHUS U CPEJCTB MCCIEA0BAHUS CBOMCTB U CTPYKTYpP OPraHUYECKHUX BEILECTB; OCHOBHBIE
MTOMCKOBBIE CUCTEMBI JIJIs1 padOThI C HAYYHO-TEXHUYECKOW HH(popMaIireit

ITK-5.2 YMeeT OCyIIECTBIISATH TOWCK, 00pabOTKy, aHAIM3 W CHCTEMATH3alMI0 HAYYHO-TEXHHUYECKOW WHGOpPMAIMH IO TEeME HCCICIOBAHMUS;
(dbopMynupoBaTh 1eJIM U 3aJI1a4M UCCIIEI0BAaHUS; OTIPEENATh 0OBEKT U MPeIMET HUCCIEA0BaHMs; TPOBOAUTH 0O0CHOBAHUE aKTyalbHOCTH BHIOPAHHOM TEMBI U
XapaKTEPUCTUKH COBPEMEHHOI'O0 COCTOSIHMSI M3ydaeMoil npoOiembl; oOpabaThiBaTh IMOJyYEHHBIE Pe3ylbTaThbl, MJIAHUPOBATH M IPOBOJIUTH XMMHUYECKHE
AKCIEPUMEHTHI, AaHATTU3UPOBATh U MPEJACTABIATh UX B BUJE 3aKOHUEHHBIX HayYHO-UCCIIEIOBATENbCKUX pa3paboTok; GopMynupoBaTh U pa3peliaTh 3a1a4H,
BO3HUKAIOLIME B XOJI€ BHIIIOJHEHHS HAy4YHO-HCCIIE0BATENbCKON paboThl; BEIOMPATh HEOOXOAUMBIE METOABI UCCIEA0BAHU, UCXO U3 3a/1a4 KOHKPETHOTO
UCCIIEIOBAHUS; COCTABIATh OTYET O HAYYHBIX HUCCIEIOBAHUAX; MOJIb30BaThCA (PU3NKO-XMMUYECKHMMU METOAAMHU YCTAHOBJIEHUS CTPOEHHS OPraHMYECKUX
BEIIECTB; N10JIb30BaThCSI HAOOPOM KOMIIBIOTEPHBIX MPOTPaMM It 00pabOTKH MOJTYyIEHHBIX pe3yIbTaTOB

IIK-5.3 Bnageer OCHOBHBIMU MOHATHSAMM W 3HaHMSAMHM B OOJACTM XMMHUHM M TEXHOJOTMU OPraHUYECKUX BEIECTB; COBPEMEHHBIMU
MHGOPMAILIMOHHBIMU TEXHOJOTUSMHM IPU NPOBEACHUU HAYYHBIX HCCIIEAOBAaHUM, KOHKPETHBIMU IMPOIrPAMMHBIMU MPOJYKTaMH U HH(GOPMALMOHHBIMU
pecypcaMy; HaBbIKAMU IIPOBEACHUS HAy4YHBIX MCCIEIOBAaHUM M TEXHMYECKMX pa3pabOTOK; METOJaMU KOHTPOJS TEXHOJOTHYECKHX IPOLECCOB U
AQHAJIMTUYECKOW CTaHAApTU3alUU KadecTBAa OPraHMYECKHX IPOAYKTOB C HCIOJIb30BaHHEM (DU3MKO-XMMHUYECKHUX METOJIOB; HAaBBIKAMHM CaMOCTOSTEIIbHOM
paboThl, criocobamu MPOBEACHUS HayUHbIX OOCYK/ICHUH, HaBbIKAMU BBICTYIIJICHUN C HAYYHBIMU JI0KJIaJaMH; OLIEHKH ITOJIyYEHHBIX Pe3yJIbTaTOB



Hunouxamopul Imanwt popmuposanusn ¢ npoyecce 0c60eHUA OUCUUNTUHDL
oocmudicenus (vkazamwv ece memol uz PI1J])
Komnemenyuu Jexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoii npoexm Haumenoeanue
3anAmu, 3aHaAmuA (paboma) OUEHOUYHO020 cpedcmea
aabopamopHblii
HPAKMUKYM
IK-5.1 Temwr 1-6 Tema 1-4 Tema 1-10 He npedycmompennt Omuem no
a1adopamopHvim
pabomam,
KOJL1OK8UYMbl, IK3AMEH
IK-5.2 Temwr 1-6 Tema 1-4 Tema 1-10 He npedycmompenut Omuem no
aadopamopuvim
pabomam,
KOJL1OK8UYMbl, IK3AMEH
I1K-5.3 Temwt 1-6 Tema 1-4 Tema 1-10 He npedycmompenni Omuem no
aadopamopuvim
pabomam,
KOL1OK8UYMbL, IK3AMEH

Ilepeuens oyenounvix cpedcme no oucyuniaune (MooyJio)

OueHuBaroe MEponpUsATUS Kon-Bo - baspr
min | max
5 cemecTp
JlaGopaTopnas paboTa 6 36 60
Komnoksuym 2 24 40
NTOI'O 60 100
6 cemecTp
JlaGopatopHas pabota 4 24 40
KomnokBuym 2 12 20
DK3aMeH 1 24 40
UTOI'O 60 100




IlIkana ouenueanusn

Hudposoe | Boipa:kenue B | CaoBecHoe | Kputepuu oneHKM HHANKATOPOB AOCTHKEHHS MPU hopMe KOHTPOJISI:
BbIPasKeHUe danax: BbIpasKeHUe JK3aMeH / 3a4eT ¢ OeHKOil
5 87 - 100 Otnmnyno  |OueHKa «OTJIMYHO»  BBICTABIISETCS CTYIOEHTY, €CIH TEOpPETUYECKOe
(3auTeHO) |comepKaHWe Kypca OCBOEHO TOTHOCTHIO, 0€3 MmpoOenoB; MCUEPIBIBAIOIIE,
MIOCJICIOBATENILHO, YETKO MW JIOTMYECKH CTPOWHO W3JlaraeT MaTepHal;
CBOOOJHO CHpaBisercd C 3ajadaMy, BONPOCAMH W JAPYTUMH BHIAMHU
IIPUMCHCHU A 3HaHPII7[; HCIIOJIB3YET B OTBETEC HOHOHHI/ITGJIBHBIﬁ marepuall BCS
MPEeIyCMOTPEHHBIE TPOrpaMMON 33JaHHUA  BBINOJNIHEHBI, Ka4yecTBO WX
BBITIOJTHEHUSI OIIEHEHO YHCIOM OailioB, ONM3KUM K MaKCHMaJbHOMY;
aHAJIM3UPYeET NOTYIEHHBIE PE3YIIbTATHI; IPOSBISET CAMOCTOATENFHOCTE TIPH
BBIIIOJIHEHUU 33 1aHUI

4 74 - 86 Xopomo  |OmeHKa «XOpOIIO» BBICTABISIETCS  CTYHNEHTY, €CIH TEeOpEeTHYECKOe
(3auTeHo) |comep)kaHHWE Kypca OCBOEHO IIOJTHOCTBIO, HEOOXOIWMBIE MPAKTUUYECKHE
KOMIETEHIIN B OCHOBHOM C(OpPMHPOBaHBI, BCE MPEAYCMOTPEHHBIE
mporpaMMoii 00y4deHWsT y4eOHBbIe 3aJaHus BBIMONIHEHBI, KAa4eCTBO WX
BEITIONTHEHUSI JIOCTaTOYHO BBbICOKOoe. CTyAEHT TBEpIO 3HaeT MaTepual,
TPaMOTHO ¥ MO CYIIECTBY H3JIaraeT ero, He JOITyCKasl CYyIIeCTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIPOC.
3 60 - 73 YnoBnerBoput|OmeHKa  «yIOBJIETBOPUTENBFHO»  BBICTABISIETCS  CTYICGHTY,  €CIH
€IbHO TEOPETHIECKOE COMEpKAaHUE Kypca OCBOEHO YaCTUYHO, HO TPOOeNsl He
(3a4uTeHO) [HOCAT CYIIECTBEHHOIO XapakTepa, OOJBIIMHCTBO IPEIyCMOTPEHHBIX

porpaMMoi 3aJaHUK BBIIIOJIHEHO, HO B HUX UMEIOTCS OLIMOKH, IIPH OTBETE
Ha TIOCTABJICHHBIH BOIPOC CTYAEHT JIOIyCKAET HETOYHOCTH, HEJOCTaTOYHO
npaBuUjIbHBIE  (DOPMYJIMPOBKH, HAONIOAAIOTCS HAPYIIEHHS JIOTHYECKOH
MOCJICIOBATENIFHOCTH B M3JI0KEHUH ITPOrPaAMMHOI0 MaTepHaIa.




Huxe 60

Heynosnersop
HUTCIBHO
(1e 3auTeHo)

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISETCA CTYAEHTY, €CIM OH He
3HA€T 3HAYUTENBHOW YACTH IIPOrPAMMHOIO MAaTepUaa, JOIYyCKAET
CYIIECTBEHHbIC OIIMOKH, HEYBEpEHHO, C OOJBIIMMH 3aTPyTHCHUSIMH
BBITIOJTHSET ~ NPaKTUYeCKHEe  palOThl, HEOOXOAWMBIC  MPaKTHUECKUE
KOMIIETEHIINK HE C(POPMUPOBAHBI, OONBIIMHCTBO TPEILYCMOTPEHHBIX
nporpaMMoi OOyueHHs1 y4eOHBIX 3aJaHWi He BBHINMONHEHO, Ka4ecTBO WX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0aJuioB, OJM3KUM K MUHUMAJIbHOMY




Kparkas xapakTepucTHKA OLIEHOYHBIX CPeICTBA

TEMBI, pa3zciia UK pa3CJI0OB AUCHUIIIIMHBI,
OPraHu30BaHHOC KaK yqe6Hoe 3aHATHUC B BUJIC
CO6€C€,Z[OB3HI/IH ImperoaaBaTeiid C O6y‘laIOI_HI/IMI/IC$I.

Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEHOUHO20 OUEHOUYHO020
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1. |JlabGoparopHas D10 BUJ y4eOHOI pabOThI, IETbI0 KOTOPOH siBIsieTcs | Tembl 1a00paTopHBIX
pabora u3ydeHue (Ucciaei0BaHne, N3MEPEHHE) paboT, KOHTPOJIbHbBIE
XapaKTEepPUCTUK Ja00paTOPHOTO 0OBEKTA. BOIIPOCHI TI0 TEME
Lenb nabopaTopHBIX 3aHATUN: OCBOEHHE U3ydaeMol |1a0opaTopHO
y4eOHOM AUCUHUILIIMHBL, TPUOOPETEHNE HABBIKOB paboThl, BOIIPOCHI K
NPaKTUYECKOTO IPUMEHEHHS 3HAaHUH yIeOHOM KOJUIOKBUYMY
JTUCIUTITUHBI (IUCIMUIUIMH) C UCTIOTB30BaHUEM
TEXHUYECKUX CPENICTB U (1K) 000pynoBaHuUs
2.  |lIpakTmueckoe B xoze mpakTudeckux paboT CTYACHTHI OBIaEBAOT |TeMbI MPaKTHYECKUX
3aHsTHE YMEHHUSMH T0JIb30BaThCS paboTaTh € 3aHATHH;,
HOPMATHBHBIMH JJOKyMEHTAaMHU M HHCTPYKTUBHBIMU |KOHTPOJIHHBIC
MaTepHagamMu, ClIpaBOYHUKAMH, COCTaBJIATh BOTIPOCHI U 33/TaHUS
TEXHUYECKYIO JOKYMEHTAIINIO; BEITIOIHITh YEPTEKH, |10 TEME
CXEMbI, TaOJIUIIBI, penaTh pa3HOTo poja 3a/1a4H, MPAKTHYECKOTO
JIeTIaTh BBIYHUCIICHUS, OTIPENIENIATh XapaKTePUCTUKN  [3aHITHS
pa3IUYHBIX BEIIECTB, OOBEKTOB, siBJIcHUH. [lenn
MPaKTUYECKUX 3aHSATUHN 3aKII0YaeTcs B BBIPAOOTKE y
CTYZICHTOB HAaBBIKOB IMPUMEHEHHUSI MTOJTYYEHHBIX
3HAHMM JUIsL pEIIeHUs TPAKTUYECKUX 3a]1a4 B
Mpoliecce COBMECTHOM EATENBHOCTHU C
MIPENoIaBaTEIISIMH.
3. |Komnoksuym CpenctBo KOHTPOJISl yCBOEHUS yueOHOTO MaTepuaina |Bompock! o Te-

MaM/pazjenam
JIIACIATUTUHEL




ok whE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

MuHHCTEPCTBO HAyKH U BhIcIIero oopazoBanusi Poccuiickoit denepaunn
HwxHeKkaMCKH XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT (rman) penepaabHOTO
rOCyJapCTBEHHOTO OIOJKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BBICIIIETO 00Opa30BaHUs
«Ka3zaHCcKkuil HallMOHAJIBHBIA HCCIIEN0BATENbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TEXHOJIOTUS
[Tpoduie mOArOTOBKHU: «XUMHUYECKAsE TEXHOJIOTUSI OPTaHMYECKUX BEIIECTB)»

Ilepeyens BONPOCOB HA IK3aMeH
no mucuuruinae «[lepBuuHble iporiecchl HedTenepepadoTKI»

OOmre cBenenus o He(TIHOW U Ta30BOM MpoMbIIIEHHOCTH. JJoObrua HedTH 1 rasa.

I'MnoTe3sl MUHEPAIBHOTO ¥ OPTaHUYECKOTO MPOUCXOKICHUS HEPTH.

OpakIMOHHBINA U XUMUYECKUN COCTAaB HEPTH.

Xumunyeckas kinaccupuxamnust HeQT.

Texnonoruueckas xkinaccupukanus HeTu.

CpoiictBa HepTM M He(TENPOIYKTOB: XapaKTEPUCTHUECKHE TOYKHM KHUIEHUS HEPTIHBIX
(dbpakuuii, XapakTepUCTHIECKUI (aKTOp, IUIOTHOCTD.

CpoiicTBa HepTM U HE(PTENPOIYKTOB: MOJIEKYJIIpHas Macca, BI3KOCTh, TEMIIEPATYpHI
KpUCTAJIIIN3allM1, TOMYTHEHHS U 3aCTHIBAHMUS.

CpoiictBa HepTH U HE(PTENPOIYKTOB: TEMIEpPAaTyphl BCHBIIIKH, BOCIUIAMEHEHUS H
CaMOBOCILJIAaMEHEHUS, ONITUYECKUE CBOMCTBA, OKTAHOBOE U LIETAHOBOE YHCIIA.

[Toaroroska HedTH K epepadbOTKe.

ObecconuBanue Hedptu Ha HII3.

[ToaroToBka mpUpoOAHOIO rasza K nepepadoTKe.

TonnuBHBIN BapraHT HErJIyOOKO# nepepaboTKu.

TonnuBHBIN BapuaHT TITyOOKOM mepepaOdoTKH.

TonnmBHO-MaCSHBIN BapuaHT nepepaboTKu HEPTH.

Hacanounsle u TapenbyaTbie KOJTOHHBI.

Cutyatble, cUTYaTO-KJIallaHHBIE, KJIalaHHbIE, KOJIMAuYKOBbIE TAPEIIKH.

biiok armocdepnoit neperonku HedTH ycranoBku DJIOY-ABT-6.

biiok BakyymHO# mieperonku Ma3yra ycranoBku DJIOY-ABT-6.

biiok crabunuzamnuu ¥ BTOpUYHOM neperonku OeH3uHa yctanoBku DJI0Y-ABT-6.

Kpurepun oueHku:

OneHka «OoTIHYHO» WM 36-40 GaIOB — OTBETHI HA BOMPOCH CBUICTEIBCTBYIOT 00
YBEPEHHBIX 3HAHUSX U YMEHUAX CTYJICHTA.

Onenka «xopomo» uinu 32-35 06amioB — OTBETHl Ha BOIPOCHI CBUAETEIBCTBYIOT O
JOCTaTOYHBIX 3HAHUAX U YMEHHSIX CTY/ICHTA.

OneHka «yIOBJIETBOPUTENBbHO» wiIW 25-31 OaimoB — OTBETHI Ha  BOMPOCHI
CBUJCTEIHCTBYIOT O HEJIOCTATOYHBIX 3HAHUSAX U OTPAaHUYECHHOM YMEHHH CTYJCHTA.
Onenka «HeynoBieTBopuTenbHO» i (0-24 0GamioB — OTBETHl Ha BOIMPOCHI

CBUICTCIILCTBYIOT O c1a0bIX 3HAHMAX U HCYMCHUU CTYACHTA.



MUHHCTEPCTBO HAyKH U BhICIIEro oOpazoBanusi Poccuiickoit dexepaunn
HwxHeKkaMCKH XUMUKO-TEXHOJIOTHYECKUNA HHCTUTYT (prman) penepanpHOTO
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)

CoaepixaHue KOJUVIOKBHYMOB
no mucuurummbae 51.8B./1B.02.02 Ilepuunsble mpolieccel HedrernepepadoTKu

KomnoxBuym 1 «O6mas xapakrepuctika HeTH U ra3a, cBoMcTBa HEYTH 1 HEYTEPOTYKTOB»

1. Tunore3a MHUHEPANTBHOTO MPOUCXOXKICHHS He(YTH. [unoresa OpraHUYECKOTO
MIPOUCXOKJICHUS HEPTH.

2. @OpakIMOHHBIH M XUMHUYECKMH cocTaB He(pTH. XuUMHUYecKass KIacCHUPHUKAIUS.
TexHonornueckas kiaccupukarus.

3. XapakTepucTU4ecKue TOYKH KUIIEHUS He(TAHBIX bpaxuii.
Xapakrtepuctuueckuit  gaxtop. IlnotHocts HedTH. MonekynspHas Macca. Bs3kocTs.
Temnepatypa KpucTajuiM3alliM, [IOMYTHEHHS, 3acTbiBaHUsA. TemmepaTypa  BCIBIIIKH,
BOCIUIAMEHEHUs], CaMOBOCIIaMeHeHHs. OnTuueckue cBoicTBa. OKTaHOBOE U LIETAHOBOE YHCIIA.

Konnoksuym 2 «OcHOBHBIE HanIpaBlieHUs epepadboTKu HehTH»

1. TonnuBHOE HanpaBieHUE NepepadOTKU HEPTH.
2. TOIMBHO-MACIISTHOE HAIIpaBIICHHE HEPTH.
3. Hedrexumuueckoe uim KOMIUJIEKCHOE HallpaBJIeHUE MepepadoTku HedTH.

Komnokeuym 3 «Knaccudukaius ycTaHOBOK MEPBUYHON MepepabOTKH M MX alllapaTypHOe
ohopmIICHHE

1. TexHOJNIOTHYECKHE CXEMBbl YCTAaHOBOK TEPBUYHOM mepepaboTku HedpTtH s
TOIJTUBHOTO BapuaHTa repepaboTKu HETH.

2. TexHoJOrm4eckue cXemMbl YCTAHOBOK IIEPBUYHOM MepepadoTKu HEPTH ISl TOTUIMBHO-
MacJISIHOTO BapHaHTa nepepaboTku HeTH.

Komnoksuym 4 «CoBpeMeHHbIE TIPOMBIILIICHHBIE YCTAHOBKU MEPErOHKH HE(PTU U ra3a»

1. briok armocdepHnoii neperonku Hegtu yctaHoBku IJIOY-ABT-6.
2. brok BakyyMHO# neperoHku Masyra ycraHoBku DJIOY-ABT-6.
3. briok crabunuzanuu ¥ BTOPUYHOM neperoHku 6en3una ycranoBku DJIOY-ABT-6.

Kpurepun ouenku:

5 cemecTp:

Maxkcumanbao 20 6amoB (3a 1 KOJUIOKBUYM) - 32 TIOJIHBIH, pa3BepHYTHII OTBET Ha
MOCTABJICHHBIE BOTIPOCHI.

Munumanbao 12 6anmnoB (3a 1 KOJUIOKBUYM) — 32 HETIOJTHBINA OTBET C NOMYIICHHEM
IpyOBIX OMIUOOK MPU OMIPEIEICHUN CYIITHOCTHA PACKPHIBAEMBIX TOHATHI, TEOPHA, IBICHUN

6 cemecTp:

Maxkcumanbao 10 6aoB (3a 1 KOJUTOKBUYM) - 3@ MOJIHBIN, pa3BEpPHYTHIM OTBET Ha
MOCTABJICHHBIE BOTIPOCHI.

MunumanbHo 6 6a110B (32 1 KOJIJIOKBUYM) — 32 HEMOJIHBIN OTBET ¢ AOMYIIEHUEM
rpyOBIX OMIUOOK MPU OMIPEJICIICHUN CYIITHOCTHA PACKPHIBAEMBIX TOHSITHI, TEOPHA, SBICHUN



MUHHCTEPCTBO HAyKH U BhICIIEro oOpazoBanusi Poccuiickoit dexepaunn
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCY/IapCTBEHHOTO OIOJKETHOTO 00pa30BaTEIILHOTO YUPEIKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

KoMmiuiekT 3aganuii 1jis JjadopaTopHbIX padboT
no gucrmiuinae 51.B.J1B.02.02 ITepBuunsle npoliecchl HedrenepepaboTKH

Jlaboparopnas pabora Nel «Onpenenenne IOTHOCTH HEPTAHBIX Qpakuii u
HEPTEPOIYKTOBY

[TnoTHOCTE XapakTepu3yeT WACHTUYHOCTh, YAaCTOTy W KOHIEHTpamuio BemiecTtBa. J[is
MHOTHX BEIIECTB YCTAHOBJICHA 3aBUCUMOCTb MKy TUIOTHOCTBIO M KOHIIEHTPAIHEH.

[InotHOCTF HedTEnpogyKTa B  COYETAaHUU C JPYTUMH  (PU3UKO-XHUMHUYECKUMU
MOKa3aTeasiIMU XapaKTepU3yeT CBOMCTBO M KayecTBO HedrenpoaykroB. Tak Ooisiee BbICOKas
IUIOTHOCTh YKa3bIBaeT Ha OOJIblIee CO/EpIKaHNEe apOMaTHUECKUX KOMIIOHEHTOB, a 0oJiee HU3Kas
— Ha COoJIepKaHue MPeeNbHbIX YIIIEBOJOPOIOB.

[InoTHOCTE MOKET OBITH OIPEJIEIEHa apEOMETPUUECKUM METOJOM ¢ ToYHOCTHIO A0 0,001
Kr/m®,

[InoTHOCTE HEOOXOAMMA AJIsl pacy€Ta Macchl HeTe U HePTENPOIYKTOB MPU UX MPUEME,
OTIIyCKE M Yy4€Te, MOCKOJIbKY Y4€T KojudecTBa HedTell M HePTEenpoayKTOB B OOBEMHBIX
BEJIMYMHAX HEYM00eH, TaKk KaKk 00BEeM JKUAKHX He(TENpPOIyKTOB 3aBHUCHT OT TEMIIEpaTypHI,
KOTOpasi N3MEHSETCS B IOBOJIBHO MIMPOKUX Ipezenax. BemudnHa mIoTHOCTH BXOUT COCTaBHOM
9acThl0O BO MHOTHE (OPMYJBI, HCIOJB3YeMble TpPHU TEXHOJIOTHUYECKUX H MEXaHHYECKHX
pacuérax. Kpome TOro, mIOTHOCTb SBISETCA HOPMHPYEMBIM IIOKa3aTesleM [Uil MHOTHX
TOBapHbIX HedrenpoaykToB. [InoTHOCTH HedTel U HEPTENPOAYKTOB HAXOIATCSA B CIEIYIOIIMX
npenenax:

- medt 720-1070, gamre 800-900 kr/m*

- 6eH3nHOBHIE (ppaxiuy — 650-760 kr/m>

- KepOCHHOBBIE (paKimy — 775-850 kr/m>

- m3enbHbIe Ppaknuy — 810-890 kr/m®

- BaKyyMHBI€ razoitmm — 820-930 kr/m®

- MacJsHbIE TUCTHUIATH — 880-940 kr/m°

- ryapoHsl — 970-985 kr/m>.,

[InoTHOCTB, Kak MOKa3aTesb KayecTBa, IPeAyCMOTpEHa CTaHAapTaMu Il TAPHBIX HEePTEH,
MOTOPHBIX TOIIJIMB, Ma3yTOB, Ia30TypOMHHBIX TOIUIMB, TOIUIMBA MAaJIOBA3KOI'O CYyJOBOIO,
OCBETUTEJILHOTO KEPOCHHA U CMA304YHBIX Macell.

Jlnis ToBapHBIX He(TeH IUIOTHOCTh SBISETCA OJHMM M3 IOKas3aresiel, B 3aBUCUMOCTH OT
BEJIMYUHBI KOTOPOTO HE(YTH MOAPA3AEIAIOTCS HA CIEAYIOIINE TUIIbI:

- 0co60 nerkas 830,0 kr/m>

- nerkas HedTb 850,0 Kkr/™M°

- cpennss HedTh 850,1-870,0 kr/m>

- He(Th OGUTYMHHO3HAS BBIE 895,0 Kr/M°,

OCHOBHBIMM ~ METOJIaMH  H3MEPEHMs IUIOTHOCTH SIBJISIOTCS apeOMETPUUYECKHH U
NUKHOMETpHUecKkuil Meronapl. Hambosee TOYHBIM SBISETCS NHUKHOMETPUYECKUH METOI.
ApeoMeTpsl ABIISAIOTCS HanboJiee paclpoOCTPaHEHHBIMH CPEJCTBAMU U3MEPEHHSI TNIOTHOCTH, TaK
KaKk OHH TpOCThl M yA0OHBI B pabore. C MOMOIIbIO apeOMETPOB OIPEESAIOT IUIOTHOCTh
CBETNILIX M TEMHBIX HE()TENpPOAYKTOB M Macel, uMeromuX BsskocTs mpu 50°C He Gonee 200
cantuctokc (cCr).
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CylHOCTh METOJIa 3aKJII0YaeTCsl B MOTPY)KEHUHM apeoMeTpa B HUCHBITYEMBIH IPOIYKT,
CHSATUM IIOKa3aHHsA IO IIKaJe apeoMeTpa IpU TEMIIEpaType OIPEICIICHUsS U IepecueTe
pe3y/IbTaTOB HA IIOTHOCTH TIpH Temneparype 20°C.

Apeomertp (puc. 5) mpeacTaBisieT cO00M CTEKISHHBIN 3amasHHbIA [MIMHAP (MOIJIABOK),
3aKaHYMBAIOIIMICS B BEpPXHEH 4YacTW CTEp)KHEM, CHAOXEHHBIM TpaTyHpOBAaHHOW IIKaJIOU
IUIOTHOCTU. HIDKHSS 4acTh MOIUIaBKa 3arojiHeHa 0aiacToM MOCTOSTHHOM MacChl.

JUis TOBBIMIEHUS TOYHOCTH HW3MEPEHHUs TOJB3YIOTCS Ha0OpPOM apeoMETPOB, INIKAJIbI
KOTOPBIX OXBAaThIBAIOT OIPECIICHHBIN 1Mana3oH IIOTHOCTEH.

I'pagynpoBky apeoMeTpOB npousBoaaT npu temmeparype 20°C u
OTHOCAT K IUIOTHOCTH BOJBI IIpU T 7Y ¥ 4°C. Tooromy ¢ mokasaHHil IIKambl
CHUMAIOT 3HAa4YE€HMSI OTHOCUTEIBLHOU TIOTHOCTH P35 .

wi
> |
S|
]

«'

!

'
02012

Pucynok 5 — Apeometp

Merton omnpeneneHus INIOTHOCTH € MTOMOIIbIO MMKHOMETpPa OCHOBAH Ha CPaBHEHUH MacChl
UCIBITYEMOr0o He(Tenmpoykra ompeeeHHOTOo oObema IMpHU ONpeAeTEHHOW TemmepaType ¢
Maccoil BoJIbI TOTO k€ 00beMa IpH TOH Ke TeMIiepaType.

JlaHHBI METOJ He3aMEHUM B TeX Ciydasx, KOIrJla HCCIeyeMOe BElIECTBO HMMEETCS B
HEOOJIBIIIOM KOJIMYECTBE, U IPUMEHUM IS JTIOOBIX HE(DTEIPOIYKTOB, BKIIFOYasi OUTYMBI.

[TUKHOMETpUYECKHiT MeTOJ caMblii TOuHBIH (Tounocth 0,0002 r1/cM®), HO Gomee
JUTATEILHBIHN.

[TukHOMETp mpencTaBiIsieT COOOW CTEKISIHHBIM COCYH C KOJIBIIEBOM METKOW Ha IICiKe
(puc. 6) ooremom o 1 g0 100 mur.

Pucynok 6 — [Iuxkaomerp
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Metoiuka onpeeeHns NI0THOCTU apEOMETPUYECKUM METOIO0M:

[IpoOy ucnbITyeMOro HeTENpOayKTa HAIMBAIOT B MUIMHAP eMKocThio 200 Mt Ha 2-3 cM
HIDKE BepxHero kpas. L{uauaap 1oykeH ObITh YCTaHOBIJIEH HA POBHOM MOBEPXHOCTH. UTOOBI He
0o0pa3oBhIBAIaCh IE€HA HA MOBEPXHOCTH NMIMHIPA, MPOAYKT HAJIMBAIOT HE MPSIMO Ha JHO
LWIMHApPA, a [0 CTEKISHHOM NaJo4YKe WM IO CTEeHKaM LuiauHApa. Ecinum meHa Bce ke
oOpa3oBanach, TO B CIy4ae MaJOBS3KOI'O MPOJIYKTa JOCTaTOYHO XJIOIMHYTH JIQJIOHBIO 1O BEPXY
WIMHPA, a B CIIy4ae BHICOKOBSI3KOTO MPOIYKTa €€ HaJ0 CHATh (PHIbTPOBAIBHON OyMaroi.

HeoOxomuMo, 4YToOBI TemmepaTypsl IIHJIMHApPAa MW HCOBITYeMOW TpoObl  Obun
O/IMHAKOBBLIMU. TeMIepaTypy mpobbl M3MEpSIOT TepMOMETpoM ¢ IeHoil nenenus 1°C 1o u
[I0CJI€ U3MEpEeHUs MIIOTHOCTU. TeMrepaTrypa npu MPOBEAECHUN UCIBITAHUN JOKHA OCTaBaThCs
IIOCTOSIHHOM.

YHucThlid U CyXOil apeoOMETP OCTOPOKHO OIYCKAIOT B LHJIMHAP, HE JIOMYCKasi CMauyuBaHUs
4acTU CTEPKHS, PACIIOIO0KEHHOH BbIIIE€ YPOBHS HOTPYKEHHUSL.

Korpa mocne ycraHoBkM KoJieOaHMsI apeoMeTpa MPEeKpaTsATCs,, OTCUMTHIBAIOT MOKAa3aHMS
10 BEpXHEMY Kparo MEHHUCKA, [IPU 3TOM TIJla3 HAXOJUTCS Ha ypoBHE MeHucKa. OTCYeT Mo IKaie
apeoMeTpa COOTBETCTBYeET IIOTHOCTH He(TeNpoIyKTa IIpH TeMIepaType HCIIBITaHus t B T/cM’.

N3MepeHHOe 3HaYeHHE IUIOTHOCTH (p@,) mpuBoaaT k miotHoctH Tpu 20°C (pap) TO
bopmyne

P =P T ¥ (t—20)

TemnepaTypHyto MONpaBKy 7Y OINpEAEIsSlOT Mo Tabnuue 1, NIpUBEAEHHONW HUXKE, B
3aBUCHUMOCTHU OT JIMara3oHa IUIOTHOCTH, B KOTOPOM JIEKHUT U3MEPEHHOE 3HAYCHHE.

Tabnuna 7 - CpenHue 3Ha4eHHs TEMIIEPATYPHBIX MONPABOK MJIOTHOCTU HE(YTENPOIYKTOB

ITnotHOCTB TeMHepaTypH%ﬂ IInotHOCTB TeMnepaTypHaOﬂ

nonpaBka Ha 1°C nornpaBka Ha 1°C
0,8000-0,8099 0,000765 0,8600-0,8699 0,000686
0,8100-0,8199 0,000752 0,8700-0,8799 0,000673
0,8200-0,8299 0,000738 0,8800-0,8899 0,000660
0,8300-0,8399 0,000725 0,8900-0,8999 0,000647
0,8400-0,8499 0,000712 0,9000-0,9099 0,000633
0,8500-0,8599 0,000699 0,9100-0,9199 0,000620

Metouka onpeieNeHys MI0THOCTH NTUKHOMETPUYECKUM METOJIO0M:
[TukHOMETp MOCIEeNOBATEILHO MPOMBIBAIOT JUCTUWIIMPOBAHHOW BOJOM, a 3aTEM CIIUPTOM
Y BBICYLIUBAIOT B CYIIMJIBHOM IKady, OXJIaKIAIOT B IKCUKATOPE U B3BELINBAIOT C TOYHOCTH JI0
0, 0002 r.
3areM 3anojgHSAI0T AUCTUIUIMPOBAHHOM BOJION 10 METKHU U B3BEILIUBAIOT.
O06beM MUKHOMETpa OIpPeNessoT o Gopmyre:
m, — my
U=
0,99823

rJie M; — Macca MycToro MUKHOMETPa;
M, — cpeiHee 3HaueHHuEe MacCchl MUKHOMETpPA C BOJIOM;
0, 99823- macca 1 mu1 BoJibI ipH 20°C.
Jlanee TUKHOMETpP 3aMOJIHAIOT HCIBITYEMBIM MPOAYKTOM IO METKY W MOMEIIAT B
tepmocTtar npu 20°C na 30 MEHYT. 3aTeM B3BEIIMBAIOT TUKHOMETP.
Pacyer mnotHOCTH HEDTENPOAYKTa OCYLIECTBISIIOT O hopmye:
g Mp— MMy
Py = » :
re my —Macca MMKHOMETPA C aHATIM3UPYEMBIM BEUIECTBOM;
M;- Macca MyCTOTro MUKHOMETPA;
V- 00beM MTUKHOMETpA.

Ha6ODaTODHaH pa60Ta No2 «OnpeneneHre Moka3aTens NPeIOMISHHI»
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Ecnn MOHOXpOMAaTHYECKH CBET MIPOXOAUT Yepe3 IpaHHULly pas3zeiia ABYX PasIMuHbIX Cpef,
TO OH OTKJIOHsSIETCS 10 3aKoHy CHelnyca
sina ¢,

sing ¢,
II€ ¢1 U C; — CKOPOCTh cBeTa B cpedax 1 u 2. Haumboree yacto mepBoHA4aabHON cpenoi
SIBIISIETCS] BO3.LYX.

C1

Cpeoa 1

Cpeoa 2

[TokazaTens MpeTOMIICHHS CHJIBHO 3aBUCHT OT TeMIEpaTypbl. Y OpraHHYeCKUX
KHAKOCTeH ¢ pocToM TemmepaTypsl Ha 1°C on mamaer Ha 4-10* — 5.10". TIloxasarems
MPEIOMIICHHS ONPEACIISAIOT C MOMOIIBI0 pedpakTroMeTpoB. s uaMepeHuss HeOOXOIUMO JIHIITh
HECKOJIBKO Kamelb XKUAKOCTH, TOYHOCTh u3MepeHus cocrasisieT +0,0001.

MeroaKa onpeeaeHus MoKa3aTes IPEJIOMIIECHHUS

Pucynox 7 — O6uuii Buja pedpakromerpa
1 — BepxHee moymapue H3MEPUTETHHON TONOBKY; 2,9 — MaXOBHYKH;
3 — HIDKHEe MOoTyIIapue N3MEPUTENLHON TOJIOBKH;
4 — 0CBETHTEIBHOE 3ePKaJI0; 5 — 3epKaJlo Ul OCBEICHHS IIKAJIbI;
6 — okoliko; 7 — 3putenbHas Tpyoa; 8 — okyinsip; 10 — TepMomeTp;
11 — smmyex; 12 — rHE310 IS KITF04a

O4YucTUTH JIMIICBBIC CTOPOHBLI IIPU3M XJIOMKOBOM BaTOM ¢ MNoOAXO AWM  JICTYYUM
pactBoputeneM. [IpuIoXuTh aHAIM3UPYEMYIO TOPIUI0 K MOBEPXHOCTH pedpaKIMOHHON
IPpU3MBbI C ITIOMOIIIBIO CTEKJISTHHOM IaJOYKHU C 3aKPYIIJICHHBIM KOHIIOM HWJIK C IOMOIIBIO IMHUIICTKU
TaKHUM O6paSOM, yT0OBI 00J1aCTh MCKAY IIpU3MaMiu OblIa ITOJHOCTBIO 3aIl0JIHEHA.

HaCTpOI/ITL HCTOYHHUK CBC€TAa TaKHMM 06pa30M, YTOOBI Ha,[[aIOH_[Hﬁ CBCT IPOXOJHII YCPE3
OCBCIIACMBIC IIPU3MBEI. I[BI/II‘aTB OIITUYCCKYIO pr6Ky an60pa A0 TCEX IIOP, IIOKa HE CTAHCT
BHUAHO ACJICHUC IIOJIA. HaCTpOI/ITL KOMIICHCAIIMOHHLBIC IIPHU3Mbl TaAKHM 06pa30M, yTOOBI 110JI€
COCTOSIJIO M3 CBETJIOM M TEMHOM qaCTu, 1 HE OBLIO HBCTHOP'I 6aXp0MBI Ha IrpaHune pa3acia.

BpamaTL BHUHT TOHKOM HaCTpOﬁKH " COBMCIATH I'paHUIly pasaciia Mot ¢ HCPEKPECTUCM
ONTHYECKOU TPY6KI/I CyuTHIBaTH IIOKa3aTcCJib MMPpEIOMIICHHUA qepe3 MHKPOCKOIT C
FpaﬂYHpOBaHHOﬁ MKaHOﬁ, OLICHHBAA YCTHIPC NCCATUIHBIX 3HAKA.

JlabopaTtopHas padora Ne3 «Onpenenenne BI3KoCcTH HeTH U HeDTEIIPOIYKTOB
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Bs3kocTh siBIsieTcs BaKHEHIEH XapaKTepHCTUKON HedTell, KoTopas MCHOJIb3yeTCs MpH
MIOJICUETE 3aracoB HE(PTH, IPOSKTUPOBAHUH M Pa3pabOTKe HEPTIHBIX MECTOPOKICHHIA, BBIOOPE
crioco0a TpaHCIOPTa U CXeMbI epepaboTKu HedTH.

Bsi3kocThi0 Ha3bIBa€TCSI CBOMCTBO JKHMJIKOCTEM (ra3oB) OKa3blBaTh COINPOTUBIICHUE
MEepEMEIIEHUIO0 OJTHON YaCTH KUAKOCTH OTHOCUTEIIBHO JIPYrOM MO yCUIIMEM CJIBUTA.

DaxTOopHI, BIUSIOIMINE HA BI3KOCTh HEPTH:

- TeMIIepaTypa;

- JIaBJICHHUE;

- KOJIMYECTBO PACTBOPEHHOIO Ta3a;

- coJiepKaHue U COCTOsTHUE ac(haabTO-CMOIUCTHIX BEIIECTB;

- coJIep KaHue U COCTOSTHUE BHICOKOMOJIEKYJIIPHBIX MapaHOBBIX yIIEBOJOPOIOB;

- CTPYKTYPHO-TPYIIIIOBOM COCTaB;

- TIOJISPHOCTh KOMIIOHEHTOB;

- MOJIEKYJISIpHAsl Macca yriieBoJ0POIOB.

Ha BsizkocTh HEedTH 1 HEDTENPOAYKTOB CYIIECTBEHHOE BIMSHUE OKA3bIBAET TEMIIEPATYpA.
C ee TIOHWKEHHEM BS3KOCTh YBEIIMYMBACTCS. Bs3KOCTHO-TEMIIEpaTypHbIE CBOMCTBa
HEe(TEPOIYKTOB 3aBUCAT OT WX (DPAKIMOHHOTO U YIJIEBOJIOPOJHOr0 cocTaBa. HamMeHblei
BSI3KOCTHIO 00aaroT anudarudeckue yrieBoaopoasl. Hanbombimas BI3KOCTh y apOMaTHYECKUX
YrIeBOI0POIOB. [IJst pa3iMuHbBIX TPYII YTIEBOJOPOJIOB BSI3KOCTh PACTET B PAIY:

H-aJIKaHbl — H-aJIKeHbl — W30JIKaHbl — M30aJKEHbI — aJKUJIUKIONEHTaHbl —
ATKUJIITAKIIOTEKCAaHbl —>
ANKWIOEH30J1bl — aNKWIHA(TATUHBI

Muorue HedTH, a TaKkKe HEKOTOPhIE Macja TPH OXJKICHUU JI0 OMpeaelIeHHON
TeMIepaTypbl 00pa3yroT KOJUIOUIHBIE CUCTEMBI B PE3yAbTaTe KPUCTAIUTN3AINH WM KOATYyJISIIUN
YaCTH BXOJSIIMX B HUX KOMIIOHEHTOB. B 3TOM ciydae TedeHHE >XKHUIKOCTH TepecTaeT ObITh
MPOTIOPIIMOHAIIBHBIM TIPHJIOKEHHONW Harpy3ke (He moauuHseTcs 3akoHy HproToHa) wu3-3a
MOSIBUBIIUXCSI BHYTPH KUAKOCTU CTPYKTYpHBIX 0oOpazoBaHuii. Yaiie Bcero 3To achaibTeHBI,
napauHbl, LEpPe3UHbl M HEKOTOpble JApyrue. BS3KOCTh TakUX CHUCTEM HOCHT Ha3BaHUE
cmpykmypHou. Jlns paspylmieHus: BO3HHMKIIMX CTPYKTYp TpeOyeTcsl ONpeNesieHHOE YCHIINE,
KOTOpO€ Ha3bIBaeTcst npederom ynpyeocmu. Ilocne paspymeHuss CTPYKTYp KHAKOCTb
pruoOpeTaeT CBOMCTBA HEIOTOHOBCKUX KUAKOCTEH.

BsizkocTs HedTenmpoykToB MMeeT 00JIbIlIoe MpakTuyeckoe 3HayeHue. OT BA3KOCTH Macia
3aBUCHUT PsJ] SKCIUTyaTallMOHHBIX CBOMCTB: M3HOC TPYLIUXCS JeTajieil, OTBOJ TeIula OT HUX U
pacxoa macina. C MOBBIIIEHUEM TEMIIEPATyphl BA3KOCTh YMEHBIIIAETCA U CUJIBHO BO3PACTaeT MpU
ee TMOHWKEHUU. OTH M3MEHEHHUS UHCICHHO XapaKTEepHU3YyIOTCS HWHAEKCOM  BSI3KOCTH,
MIPEJICTaBJISAIONINM CcO00M TeMrepaTypHblii KO3QduieHT Bs3kocTH. [lo MHAEKCY BS3KOCTH
OIICHUBAIOT MPUTOJHOCTh Macell AJIsl IaHHBIX YCIOBUHM paboThl MeXxaHU3MOB. {715 onpenenenus
MHJIEKCA BSI3KOCTU COMOCTABIIAIOT BA3KOCTh Maciia MpU Pa3IUYHbIX TeMIlepaTypax, OObIYHO MPHU
50 u 100°C. Yem meHblIE BSI3KOCTh 3aBUCUT OT TEMIIEPATyphl, TEM BbIllIE€ WHJEKC. Paznuyator
TPH BUJA BSI3KOCTHU: JUHAMHYECKYIO, KHHEMATUYECKYIO U OTHOCUTEIBHYIO.

Jlunamuueckyro, U abCconomuyro, 643K0Cmsy OIPENESIOT KaK CUIy B JMHAX, KOTOpas
HeoOxouMa JUIsl B3aUMHOTO TEpPEeMEIIeHHs] CO CKOPOCThIO 1 CM/C NIBYX CJIO€B >KHIKOCTH C
IIOBEPXHOCTBIO | CM?, HAaXOAAIMXCS HAa paccTosHMM | cwm gapyr oT apyra. Enuanna
JMHAMHYECKOHN BSI3KOCTH B TEXHUUECKON crucTeMe HasbIBaeTcs nyasom (I113). PasmepHocTs myasa
— t/emxc; 0,01 I3 nHazwmiBaetrcs canmunyaszom. B Mexnaynaponnoit cucteme (CU) eaunwuia
JTUHAMUYECKOW BSI3KOCTH — MacKaib-ceKkyHaa — [la-c.

Benuunna, o6paTHas ITMHAMUYECKOU BSI3KOCTH, HA3bIBAETCS TEKYUECThIO.

Kunemamuuecxoii 6sa3x0cmuio vy Ha3pIBalOT OTHOILICHHE JUHAMUYECKON BSI3KOCTH 7y TIPU
JAHHOM TeMIlepaType K MIIOTHOCTH pr IPU TOM Ke TeMIlepaType:

.
P

Enuuuny kuHematudeckod BsA3KOCTH HaszbiBaloT cmokcom (Cm), 1 Cm = 100 c¢Cm

(cantHCTOKC). Pa3sMepHOCTh KMHEMAaTHYECKOl BA3KOCTU BbIpaskaercs B cm?/c. IlpakTudeckoil
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CAVHULEH U3MEPEHHMs KUHEMAaTHYEeCKOW BSI3KOCTH  SBISETCA  CAaHTUCTOKC. EnunHuna
KruHemMaTudeckoi Bsizkoctu B CU umeeT pa3MepHOCTh M?/ceK.

Vcnoenaa — easkocms  TpeAcTaBIsieT  cOOOHM  OTHOLICHHE  BPEMEHH  MCTEUCHUS
OTIPENICIIEHHOTO 00beMa HCCIEeTyeMOro MPOAyKTa KO BPEMEHH HCTEYEHHUS TaKoro ke o0bema
CTaHJApPTHOM JKUJAKOCTH IIPU OIPENEICHHO YCTaHOBJIEHHOW Temmeparype. B kauecTBe
CTaHJAPTHOW JKUAKOCTH HCIOJB3YIOT AMCTHLIMPOBAHHYIO Boxy npu Temmeparype +20°C.
VYClI0BHYIO BSI3KOCTh BBIP@XKalOT YCIOBHBIMU €IMHULIAMH, pajycaMy WIN CeKyHAaMu. B pas-
JUYHBIX CTpPaHaX, B 3aBUCUMOCTH OT BBIOOpA CTaHIAAPTHOW ammapaTypbl UL OMpPEICIICHHS
YCIIOBHOU BSA3KOCTH, NPUHSATHI pa3IMyHble €IUHUILBI YCIIOBHOM BA3KOCTH. Yallie Bcero ycioBHas
BSI3KOCTh  BBIP@XAETCsl TpajycaMd OHIJepa — OTHOIIEHMEV BPEMEHM HCTEUYEHUS U3
BHUCKO3uMeTpa DHriepa 200 M1 UCHBITYEMOI0 IPOAYKTa MPU JaHHOW TeMIlepaType KO BpeMEH!U
ucredenus 200 mn auctwupoBaHHoi Boasl npu 20°C. Ee o6o3nauaror 3HakoMm BY wumm E.
Jlnst mepecueTa KHHEMaTHYECKOW BSI3KOCTH B YCIOBHYIO M OOpaTHO HCIOJB3YIOT CIICIUAIEHBIC
TaOJINLBI WK SMIUPUYECKUE POPMYIIBI.

Omnpenenenre yCIOBHOM BSI3KOCTHM TaKK€ OCHOBAHO HAa HMCTEUEHUHM KHUAKOCTU (4epes
TPYOKYy C JUaMETpOM OTBEPCTHS 5 MM) IMOJ BIMSHUEM CHIIBI TSKECTH. YCIOBHYIO BSI3KOCTb
OTPEEISAIOT ISl HEPTAHBIX TOIUIUB (Ma3yTOB).

C nmoHmXeHUeM TeMIepaTypbl BHICOKOBSA3KHE HEPTH, MPUPOTHBIE OMTYMBbI U OCTATOYHbBIE
He(TEenpoayKThl (Ma3yT, TYAPOH) MOTYT MpPOSBIATH AHOMAJIbHYIO BSI3KOCTh, Ha3bIBAEMYIO
cmpykmypHoti  a3kocmvio. IIpm 3TOM HX TeueHue MepecTaer ObITh MNPONOPLUHUOHAIBHBIM
MPWIOKEHHOMY HANpSOKEHUIO, T.€. OHHM CTAHOBSTCS HEHBIOTOHOBCKUMH JKUJIKOCTSIMHU.
[IprurHOM CTPYKTYpHOH BSI3KOCTH SBJIIETCS COiepKaHKUe B HEPTH U HEPTETIPOTYKTE CMOJIKUCTO-
ac(abTEeHOBBIX BEUIECTB U MapapuHOB.

Mertoiuka onpeieeHns KUHEMAaTHYeCKO BA3KOCTH HEPTENPOIyKTOB

Buckosumerp mnpencrasiser coboir U-oOpasHyro TpyOKy, B KoJieHO 1 KOTOpo# BHasH
Kanwurap 5. B BepxHel 4acTh Kanmwuisip UMeeT JBOMHOE pacmupeHne 4 ¢ metkaMu M; nu Ms.
IIpn u3sMepeHnH BSI3KOCTH KMIKOCTb U3 PaCIIMPEHUs TeUeT M0 KalWuIIpy B pe3epByap 6.

3anoJIHeHHEe BUCKO3UMETPA MPOU3BOIAT CleAyromuM obpa3zom. Ha otBoanHyto TpyOKy 3
HAJIEBAIOT PE3UHOBBIM IIJIAHT. 3aKaB MaJIbIIEM KOJICHO 2 U MEPEBEPHYB BUCKO3UMETP, OMYCKAOT
KOJIEHO | B cocya ¢ He(TENpOoIyKTOM M 3acachlBalOT €€ C MOMOIIBIO IPYILIHN 10 METKU My, crieas
3a TeM, YTOObI B JKUAKOCTH HE OOpa30BalIMCh IMy3bIpbKU BO3ayxa. Kormga ypoBeHb JKHUIKOCTH
JIOCTUTHET YpOBHSA M, BHCKO3MMETP BBIHUMAIOT M3 cCOCyJa U OBICTPO MEPEBOPAUMBAIOT B
HOpMaslbHOE MojioXkeHue. CHUMAIOT ¢ BHEIIHEH CTOPOHBI KojJeHa | M30BITOK >KMIKOCTH M
Ha/IEBAIOT HAa HEr0 PE3MHOBYIO TPYOKY.

2
I
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Pucynok 8 — Buckozumerp BITK-2:
1 — xoneHo, 2 — KOJIEHO, 3 — OTBOHAs TPYOKa, 4 — pacIIupeHue,
5 — xamrsIp, 6 — pe3epByap
BI/ICKOBI/IMCTp YCTaHAaBJIMBAKOT BCPTHUKAJIBHO B KHAKOCTHOM TCEPMOCTATC Tak, YTOOBI
paciIupeHue 4 OBLIO HIXKE YPOBHA KUIAKOCTH. ITocne BBIICPKKH B TCPMOCTATC HC MCHCC 15
MHUHYT IpHU 38.].'[8.HHOI>1 TEMIICPATYpPC 3aCacCbIBAOT KHUAKOCTH B KOJICHO 1 IIPpUMEPHO 10 1/3
BBICOTBI PACIIUPEHHUS 4.
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Coolmator koseHo 1 ¢ arMochepoit U onpeneNsioT BpeMs OIyCKaHUsI MEHUCKA )KHJIKOCTH
oT oTMeTKH M; 10 otMeTkn M,. Onpenenenue npous3BOIsAT HE MEHee Tpex pa3. Pesymbrarhbl
TpeX IOCJIEIOBATENbHBIX HW3MEPEHH HE JOJDKHBI OTiaudarbcsi Oosnee uem Ha 0,2%. B
MPOTHUBHOM CJIydae OIpeesieHIs] HEOOXO0MMO MTOBTOPHUTD.

Pacyer kmHEMaTHUYECKOH BA3KOCTH MIPOU3BOIAUTCS 1O (hopmyIie

v =c-t, (um/c)
TZie ¢ — MOCTOSIHHAS BUCKO3UMETpa, MM2/c?; t — cpeiHee apu(pMeTHIeCKOe BPeMs HCTEUEHHS U3
PE3yNIbTAaTOB MOCIEI0BATEIBHBIX U3MEPEHUH, C.
[lo w3MepeHHOMY 3HAYEHHIO KHHEMATHUYECKOW BSI3KOCTH BBIUMCIAIOT JIMHAMUYECKYIO
BS3KOCTb
n=v-p, (mllac)
I7ie V — KMHEMaTHYecKas BA3KOCTb, MM2/C; p — INIOTHOCTb TIPH TEMIIEPAType, HpU KOTOPOii
OTIpe/IeNsanach BA3KOCTb, I/CM°.

JlabopaTtopnas padota Ned «OnpeneneHne TeMIepaTypbl BCIBIIIKNY

Temnepamypoti écnvluiky HA3bIBACTCSI MUHHMAaJIbHAs TEMIIEpaTypa, MpPU KOTOPOW IMaphl
HedTenpoykTa oOpa3yroT ¢ BO3IyXOM CMECh, CIOCOOHYIO K KPAaTKOBPEMEHHOMY 00pa30BaHUIO
MJaMEHW TpPU BHECEHWH B HEE BHEIIHET0 HWCTOYHUKA BOCIUIAMEHEHHS (TUIaMEHH,
ANIEKTPUYECKON UCKPHI U T.I1.).

Benpimka mpeacraBisier  coO0oi  cmaOblii  B3pBIB, KOTOPBIH BO3MOXKEH B CTPOTO
OTIPE/ICTICHHBIX KOHIIEHTPAIIMOHHBIX MPEeiax B CMECH YIJIEBOIOPOJIOB ¢ BO3ayxoM. Paznuyaror
BePXHULL N HUJICHUL KOHYEHMPAYUOHHBII Npedell pacnpocmpanerus niameru. Bepxuuii npeden
XapaKTepu3yeTcss MaKCUMaJIbHOW KOHIIEHTpaIlMeld MapoB OPraHUYECKOTO BEIIECTBA B CMECH C
BO3yXOM, BBIIIE KOTOPOH BOCIUIAMEHEHHE W TOPEHWE NMPU BHECCHUH BHEIIHETO HMCTOYHUKA
BOCIUIAMEHEHHSI HEBO3MOXKHO M3-3a HEJOCTAaTKa Kuciopona. Huowcnuti npeden HAXOTUTCS TPH
MHUHUMATHHON KOHIICHTPAIIUH OPTaHUYECKOTO BEIIECTBA B BO3/AyXe, HUKE KOTOPOI KOJUIECTBO
TEIUIOTHI, BBIACTUBIIEECS B MECTE JIOKAJIbHOTO BOCIIJIAMEHEHHSI, HEIOCTATOYHO IS IPOTEKAHUs
peakiuu BO BceM o0beMe.

Kak Bcsikast ycinoBHasi XxapakTepUCTHKa, TEMIIepaTypa BCIBIIIKYA 3aBUCUT OT KOHCTPYKLUHU
npubopa u ycnoBuit onpenenenus. Kpome Toro, Ha ee 3HaU€HHUE BIUSAIOT BHEIIHUE YCIOBHS —
aTMoc(epHOe JaBlIEHHE U BIAXHOCTh BO3AyXa. TemmepaTypa BCIBIIIKH BO3pacTaeT ¢
yBEJIMYEHHEM aTMOC(HEPHOTO JaBJICHUSI.

CylecTByIOT JIBa METOIa OIPEICIICHUS TEMIIEPATypPhl BCIIBIIIKH — B MPUOOPaX 3aKpbITOTO
U OTKPBITOTO THIA. 3HAYEHUS TEMIEpPaTypbl BCHBIIIKA OJHOTO U TOrO ke HedTenpoayKTa,
oTpeJieNieHHbIE B MPUOOpaxX pa3IMyHOTO TUIA, 3aMETHO Pa3JInYyaroTCsl.

Metouka onpesesieHUs] TeMIepaTypbl BCOBIIIKA B 3aKpbIToM TUrIe CylnHOCTH MeToza
3aKJIIOYAETCs B ONPEENICHUU CaMOW HU3KOM TeMIlepaTypbl TOIUIMBA, PU KOTOPOH B YCIOBHSIX
UCIBITAHUS HaJl €r0 MOBEPXHOCThIO 00pa3yeTcs cMech MapoB C BO3JYXOM, KOTOpasi BCIILIXUBAET
MIPH MOJHECEHUH MJIAMEHH, HO HE CIIOCOOHA K JajbHeHIeMy rop eHHIo.

Ecnu ucneityembrii Hedrenponykt comepxkut 6omee 0,05% Bombl, ero 006e3BOKUBAIOT.
Turens mpubopa mpombiBaoT 6eH3uHOM b-70 u TiatensHO BBICYIIMBaIOT. Hedrenpoaykr u
TUTENb JOJKHBI UMETh TeMmiieparypy He MeHee uyeM Ha 20°C Huke mpenoiaraeMoi
TEeMIIePaTyphl BCIBIIIKH.
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Laass o

Pucynok 9 — Aninapar juig onpeeneHus TeMIeparypsl

BCIIBIIIIKHU B SaKpI)ITOM THUTJIC
1 - Tepmomertp, 2 — 3acioHKa, 3- KPBIIIKa, 4- Melanka, 5- Tures,
6- ITHOT KPBIIKK, 7- MPYKUHHBIA MEXaHU3M

Hedrenpoaykr HanuBaloT B THUreldb JIO METKH, 3aKpbIBalOT KPBIIIKOW BCTaBJISIOT
TEPMOMETP M TIOMEIIAIOT TUTeNb B HarpeBareiabHylo OaHro. [Ipu aHanuze HePTENpPOAYKTOB C
temnepaTypoil Bcmbimku g0 50°C HarpeBaTtenbHast OaHsi JTOJDKHA OBITH TPEABAPUTEIHHO
OXJIAXK/ICHA 10 KOMHATHOU Temmepatypsl (204+5°C).

[IpubGop momeniaroT B TaKOM MECTE, IJIe HET 3aMETHOTO JBM)KEHHS BO3[yXa W TJI€ CBET
HACTOJIbKO 3aT€MHEH, YTO BCIIbIIIKA XOpOWIO BHJAHA. /[ mydmiel 3aliMThl OT JIBUXKEHUS
BO3/lyXa M BIHUSHUS CBeTa 'pUOOp OKPYXAIOT HIMTOM M3 JHCTOBOW KpOBEIHHOM cTanwy,
OKpAaIlIeHHbIM C BHYTPEHHEW CTOpPOHBI 4epHOM Kpackoil. [lepen ompeneneHneM 3alMCBIBAIOT
OapoMeTpuYecKoe JaBJICHHE.

Anmnapar Ui onpeeneHnus TeMIepaTypbl BCIBIIIKA HE(PTEPOIYKTOB B 3aKPHITOM THUTJIE
MoKa3aH Ha pUCyHKe 5. Turenb 5, KpbIlika 3, 3aCIIOHKH 2 ¥ MEIIAIKHU 4 armapaTta U3rOTOBJICHBI
nu3 natyHd. Ha Kpellike pacnosioKeH MNPYKUHHBIA MEXaHW3M 7 TEepEeMEIeHUs 3acClIOHKH, U
TepMoMeTp 4. B KOMIUIGKT ammapaTa BXOAAT BO3AymiHas OaHs. Turens w3 rHe3da OaHU
BBIHUMAIOT C NMOMONIBI0 yxBara. Ha BHyTpeHHEH CTOpPOHE THUIJIS BBIIOJHEH KPYrOBOM YCTYI,
YKa3bIBAIOIIUN YPOBEHb UCIIBITYEMOTO U3EJIBHOTO TOIUIMBA. TpU OTBEPCTHS TpaneleuaaIbHON
(hopMBI B KPBIIIKE 3aKPBIBAIOT 3acioOHKOM 2. [Ipu BpameHnn 3acioHKH pyKosATKoi. OTBepcTHe
OTKPBIBAETCS, K HEMY MOJHOCUTCA Jy4yMHa. B mnepBOoHavyalbHOE MOJIOKEHUE 3ACIOHKA
BO3BpalIaeTCs MOJ ACHCTBUEM NPUHYIUTEIBHOTO MEXaHU3Ma, PACHOJIOKEHHOTO B PYKOSITKE
NepeMenIeHusl 3aclIOHKU. JlHM3elbHOE TOIUIMBO MEPEMENIMBACTCA MEMIAIKOM C JIOMacTsAMH,
MIPUBOJIMMON BO BPAILIEHUE MEXAHUYECKUM IPUBOJIOM OT PYKU UCIBITATENS; YACTOTA BPAIlCHUS
memanky 90..120 mun™. Anmapart cHaGkKeH Pery/IaTOpOM CKOPOCTH HarPEBaHHUs.

JI71s1 KOHTPOJISI BCIIBILIKU IW3€JIBHOTO TOIJIMBA UCIOJIb3YIOT CTEKISHHBINA TEPMOMETP THUIIA
TH-1 Ne 1 co mkanoii ot 0°C g0 +170°C.

Hedrenponykr B coOpaHHOM mMpuOOpe HArpeBaroT CIEAYIOUIUM 00pa3oM: MpH aHalK3e
He(TEnPOYKTOB ¢ TemrepaTypoi Benbiku 10 (50°C Temneparypy MOBBIIIAIOT CO CKOPOCTHIO
1°C B 1 MuH npu HEnpepbIBHOM MEepeMEIIMBAaHUU C Hayala W J0 KOHIA ONpEeNeNIeHUs; MpH
aHainu3ze HeTenpoaykToB ¢ TemmepaTypoi Bemblku oT 50°C go 150°C HayanbHbBIN Harpes
BEIYT cO CKOpocThio 5-8°C , a npu aHanuze He(YTEIPOIYKTOB C TEMIIEPATypPOl BCIBIIIKU BBIIIE
150°C - co ckopoctsio 10-12°C B 1 MuH npu NEpUOIUUECKOM MEPEMEITUBAHUU.

Korna nedrenmponykt HarpeBaetcss 1o TemnepaTypsl Ha 20°C Humxke mnpennoiaraeMoi
TEMIEPaTyphl BCIBIIIKK, HATPEB BEAYT TaK, 4TOOBI TeMrepaTypa nosbimanack Ha 1°C B 1 MuH.

Tlpu temmepatype Ha 10°C Hmke OXHMIaeMOW TeMIlepaTypbl BCHBIIIKA HAYUHAIOT
IPOBOJANTh HCHBITAHME Ha BCHBIIKY uepe3 1°C s HEPTENpOOyKTOB € TeMIepaTrypoi
Benblky 10 50°C u yepes 2°C — i HeTENPOIYKTOB € TeMIepaTypoil Benblky Boime 50°C.
IIpu sTOM He(TENpOAYKT HENPEpPHIBHO IEPEMEIIMBAIOT BpallleHUEM Melanku. TOJIbKO B
MOMEHT HUCIBITAHMS Ha BCIBIIIKY MEpEMEIIMBAaHUE MpeKpaiaroT. [[oBOpoTOM NpyKHHHOTO
ppluara OTKpbhIBAIOT OKHO KPBILIKU TUIJISA, U MIOJHOCAT 3aXKEHHYIO JIydMHY K 0TBEpCTHIO. OKHO
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KpPBIIKK OTphIBaloT Ha 1 cek. Ecnm Bemplika HE MpOM30INIA, TO MPOAYKT BHOBB
MEePEeMEINBAIOT, TOBTOPSIA oneparuio yepe3 1-2°C.
3a TemnepaTypy BCHBIIIKH MPHHUMAIOT TEMIIEPATYpPY, MOKA3bIBAEMYIO TEPMOMETPOM IpHU
MOSIBJIGHUU TEPBOTO CHHEIrO IJIAMEHM HaJ TOBEPXHOCThIO HedTenpoaykra. Pacxoxaenue
MEXy MapajuIeJIbHBIMU OMNpPEIeNCHUSIMA TEMIIEpaTypbl BCHBIIIKM B 3aKPBITOM THUTJIE HE
JOJKHBI MIPEBBIIIAT CIEIYIOUMX BEJIMYUH: IpU TeMieparype Benbliku a0 S0°C - £1°C; npu
Temmeparype Benbimky Boime 50 C - +2°C.
[Ipu naBnenun Beimie win Hwke 101,325 klla (760 mMm. pT.cT.) BBOAAT MOIPaBKY Ha

cTaHjapTHoe jaBieHue. Ee onpenensior mo gpopmye:

At =0,0362- (760 — p,)

rjae P1 — pakTHueckoe 6apoMeTpUIECKOe JaBICHUE, MM.PT.CT.

TemnepaTypy BCHBIIIKM C MONPAaBKOM BBIYUCISIOT —alreOpanyecKuM CII0KEHHEM
HalJEHHOW TeMIepaTypbl M TONPaBKH. 3a pe3ylbTaT MCIBITAHUN MPUHUMAIOT CperHee
apu(pMeTHUECKOe BYX MOCIEI0BATEIbHBIX ONPEAEICHUN.

JlaGoparopnast pabora Ne5 «OnpesneneHue coaepxaHus BoAbl B HEQTEOPOIYKTaX»
Bona Moxer coaepxarbcs B HEPTH U HEPTENPOAYKTaX WIM B BUAE MPOCTOM B3BECH,
KOTOpasi JIETKO OTCTauBaeTcsi MpH XpaHEHWM, WIM B BHJE SMyibcuM. Hanmuue Bonapl B
He(TenpoyKTax HeXelaTeslbHO, B 0COOEHHOCTH B HEPTENPOAYKTaX, IPUMEHSIEMBIX ITPH OYEHb
HU3KUX TemrepaTypax. Ilpu 3Tux TemmepaTypax pacTBOpeHHasl Bjara HadMHAeT BbINAJAaTh B
BHJIE KPUCTAJIJIOB JIb/Ia, YTO MOJKET BBI3BATh CEPhE3HBIE OCIOKHEHMS MPU MPUMEHEHUH TaKHX
He(dTenpoykToB. MakcumalibHas pacTBOPUMOCTh BOJbI B TpamMmax Ha 100 e Hedrenpomykra

npuBenena B Tabmwie 10:
Ta6muma 10 — PacTBoprMOCTE BOIBI B HE(TENPOAYKTAX MPU PA3TUIHBIX TEMIIEpaTypax

PactBopuMocTh Boasl, 2 Ha 100 T
Temmeparypa, °C 6eHzona OeH3nHa TpaHc(opMaTOPHOro Macia
5 0,034 0,003 0,011
25 0,072 0,007 0,024
50 0,161 0,025 0,054
75 0,318 0,057 0,105

[Ipubopkl, pPEaKTHBBI, MaTepHUabl: KOJOOHArpeBaTellb WJIM JJICKTPOILIUTKA,

IPUEMHHUK-JIOBYIIIKA, OOPATHBIN XOJOIMIBHUK, KOJI0a KpyTiloJoHHas BMECTUMOCThIO 250

MJI, MEPHBIN HUIUHAP, KATIEIKH, HEPTEIPOIYKT.

Pucynok 11 - IIpubop Juna u Crapka:
1 — kpyrmogoHHAA KONOa,

2 —Hacajnxka /luna — Crapka,

3 — XOJIOOWIBHUK.
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Iloozomoexka k ananuzy. IlpoOy HEDTH TIIATETHHO MEPEMENINBAIOT BCTPSIXUBAHUEM B
CKIISHKE B Te4YeHHE 5 MHH. BbICOKOBs3KME HePTH U HEPTENPOIYKTHl MPEIBAPUTEIHHO
HarpeBarot a0 40-50°C. U3 nepememannoi npoOsl HeGTH wim Hedrenpoaykra oepyr 30 mi
MEpPHBIM IMJIMHIPOM B YHUCTYIO CyXYIO, NPEIBAapPUTEIBHO B3BEIICHHYIO CTEKISHHYIO KoJOy 1
(puc.6). lns paBHOMEPHOTO KHUIIEHUS Nepe/] HayajJoM HarpeBaHus B KOJOy OpOoCcaroT HECKOJIBKO
KHUIIEJIOK.

Konly npu momomu mmda NpUCOSAMHSIOT K OTBOAHOM TpyOke 2 (Hacaake JluHa-
Crapka), a K BepXHEi 4acTH NMPHEMHHUKa-JIOBYIIKM Ha NUIH(E TPUCOCTUHSIOT XOIOJMIBHUK 3.
[TpueMHuUK-1OBYIIKY (IPOOHMPKY) MPHCOSAMHSIOT K OTBOAHON TpyOke 2. IlpoOupka wu
XOJIOJMIIBHUK JIOJKHBI OBITh YUCTHIMHU U CyXUMHU. Bo n3zbexanue KOHICHCAIIMH TapoB BOJABI U3
BO3/yXa BEPXHUN KOHEI XOJIOJHIbHUKA HEOOX0IMMO 3aKphITh BaTOM.

Ilposeoenue ananuza. ConepxuMoe KoJObI HArpeBarOT ¢ MOMOMIIBIO KOJIOOHArpeBaTels
WIA Ha JJIEKTpU4YecKor ruTke. Ileperonky BemyT Tak, 4ToObl M3 TPYOKH XOJIOJAWJIBHHKA B
MIPUEMHUK-JIOBYILIKY Hajaiu 2-4 xariu B cekyHy. Harpes mpekpamiator nocie Toro, kak oobem
BOJBI B TPUEMHHKE-JIOBYIIKE IEPECTAHET YBEIMYMBATHCS. [IpOMOIIKHUTEIHLHOCTh TEPEerOHKU
noimxHa ObiTh He MeHee 30 u He Oonee 60 muH. Ecnu Ha creHkax TpyOKHM XOJOAWJIbHUKA
UMEIOTCS KareJIbKH BOJBI, TO MX CTAJKHWBAIOT B NMPHEMHHUK-JOBYIIKY CTEKISTHHON ITaJOuYKOM.
[Tocne oxnakieHUsI UCIIBITYEMOTI'O MPOAYKTA 10 KOMHATHOW TeMIIEpaTyphl MpUOOp pa3OuparoT.

O6bemMuyI0 10110 BOJIBI X, %, pacCUUTHIBAIOT TIO (hOpMYyIie

V-100
=
rae V - o0beM BOJbI, coOpaBiieiicss B NMpUEMHUKe-JIOBYIIKE MiI; Vi - o0beM HedTH HiIn
HePTENPOIyKTa, B3ATHIN ISl HCTIBITAHUS, MIL.
KonmuecTBo BosbI B ipueMHuKe-10Bynike 0,03 M1 1 MEHbIIIE CYUTAETCS CIIEIaMH.

¥

JlabopaTtopnas padoTa Ne6 «Onpenenenue GpakiMOHHOTO cOCTaBa HePTH»

Paznenenuie HedhTH U HEDTEOPOAYKTOB METOIOM EPETOHKU

[lepBuunbiMU MeTOAaMH TepepabOTKU HEe(TH U HEPTEHPOAYKTOB SIBISIOTCS MEPErOHKA
(mpu atMOCepHOM W TOHM)XCHHOM JaBJICHHSIX) U pekThudukanus. C MOMOIIBI0 JaHHBIX
METOJIOB OTPEACISIOT (PPAKIIMOHHBIN cocTaB HedTH U HePTEHPOIyKTa.

[Teperonka (muCTHILISIUSA) — 3TO (U3UYECKUH METOJ pa3jelieHHusl, OCHOBAaHHBIA Ha
WCHApPEHUU >KUIKOCTH M KOHJEHCAIIMM IapoB, OOOTAIEHHBIX JIETKOJETYYHMM KOMIIOHEHTOM.
TepMUH «TUCTHUILISALUS» O3HAYACT «Pa3/eiICHHE M0 KaIlIsIM» UIH «CTEKaHUE MO KarIsaM.

[leperonky MOXHO NTPOBOIUTH NEPUOIMYECKH U HenpepbiBHO. [Ipu mnepuonmyeckoit
MeperoHKe COAEPKMUMOE IMEPErOHHOIO anmnapara YaCTUYHO UM MOJHOCTBIO OTTOHseTCs. B aToM
mpoliecce MPOUCXOAUT HENPEPHIBHOE HM3MEHEHHE COCTaBa MapoBOMl M XKUAKOW (a3, a Takxke
TeMIieparypsl otOopa napoB. Ilpu HempepbhIBHOU MeperoHke MPOAYKT HEMPEPHIBHO BBOJISAT B
neperoHHsli anmapat. Ilpu sTom 0ObIYHO pa3zeneHue MapoBOW U KUIKOHM (a3 MPOUCXOIUT
OJIHOKpPaTHO, I[IOATOMY TaKOW TMpoIlecC Ha3bIBACTCA OJHOKPATHOM MEPEroHKOW WM
OJIHOKpaTHBIM HcmapeHueM. B sTom mporecce oOpasyromasicss mapoBast ¢a3a ocCTaeTcs B
PaBHOBECUU B CMECH C >KHMJIKOW IO YCTAaHOBJICHMsI KOHEYHOH (3amaHHOM) Temmeparypsl. Da3bl
pa3aengioTcs Mocjiae YCTaHOBICHHS 3TON TeMIepaTyphl.

[IpsiMoii meperoHKoil MOXKHO pa3AeiauTh A0 ONPEAETICHHOIN CTENeHH CMECh KOMIIOHEHTOB,
TeMIIepaTyphl KMIIEHHS KOTOPBIX OTIHUaroTCcs 6osee, ueM Ha S0°C.

IIpsimast meperonka HegpTH

OOBIYHO TPOIECC TPOCTON TEPEeroHKH MNPOBOIAT MEPUOIUYECKU; B TMPUHIUIE ITOT
MPOIIeCC MOYKHO OPTraHU30BaTh U HEMPEPHIBHBIM.

[Ipn mepuoanueckoi MEeperoHKe >KUIKOCTh MOCTETNIEHHO HCHapsieTcs, U 00pa3yromuecs
MPU STOM TMapbl HENPEPBIBHO YOANIAIOTCS W3 CUCTEMbl M KOHICHCHUPYIOTCS C TOJy4eHHUEM
JUCTUIUTSATA (MHOTAA 3TOT MPOLIECC HA3BIBAIOT MPOCTOl muctuiuisnueit). [lpu stom conepxkanue
Huskokumsme ¢pakuuu (HK) B wcxomHOW KHAKOCTH yMEHBIIAETCS, YTO TPUBOIUT K
cHIkeHuto conepkanuss HK B jguctunnare — B Havane meperoHkn coaepxkanune HK
MaKCHUMaJbHO, a B KOHIIE MPOIEcCCa — MUHUMAIIBHO.
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[IpocTyto meperoHKy MOKHO NPOBOAUTH MPH aTMOCHEPHOM JAaBICHUM WU TOJ
BaKyyMOM (JUIsI CHW)KECHHUSI TEMIIepaTyphl Meperonku). Jis moxydeHust HyXHBIX (Gpakuuid (Wiu
Pa3HOro cocTaBa JUCTUILIATA) MPUMEHSIOT (PPaKIMOHHYIO, MU IPOOHYIO, IEPETOHKY.

OcHoBHBIE (ppaKIMK U TPOAYKTHI, KOTOPBIE MOJIYYarOT MIPH MPSIMON NeperoHke HedTu:

1. bensunoBas ¢paxius (ot Hagana kunerust 10 180°C) — cmech nerkux MmetaHoBbIX (Cs-
Cy), apomMaTHyecKnX 1 HATECHOBBIX YIIIEBOIOPOIOB.

2. Kepocunosas dpakuus (180-270°C) — coaepxkut yrieBoopoasl Cio-Cis, HCmomb3yercs
B KauecTBE KOMIIOHEHTa MOTOPHOTO TOTUIMBA /ISl PEAaKTHUBHBIX W JAM3EIbHBIX JBUTATENCH, IS
OBITOBBIX HYXX]I (OCBETHTEIbHBII KEPOCHH).

3. TazoiineBas ¢pakuust (270-350°C) comepxkut yriaeBoaopoasl Cie-Cpo, MOXKET OBITH
WCIIOJb30BaHA B KaUeCTBE KOMIIOHEHTA JW3EIBHOTO TOIUIMBA, & TAK)KE B KAYECTBE CHIPhS VIS
KPEKHHTa.

4. Ma3zyr — HedTaHOH ocTarok, kumnsmuid Bbime 350°C. Pasronka masyra Ha (pakuuu
OCYIIECTBIISIETCS B BaKyyMe JUIsl MPEIOTBPAIICHUSI €ro TEPMHUYECKOTO pasioxeHus. [Ipu sTrom
MOJIy4alOT TEXHUYECKHE Maciia: COJIIPOBOE, TpaHC(HOPMATOPHOE, BEPETEHHOE, MAILIMHHOE U JIp.

IHopsiiok BbIMOJTHEHHUS PA0OThHI
[Ipubopsl, peakTuBbl, MaTepuabl: HePTH, K0a0a Bropua, Hacanka Bropua, npsmoit
XOJIOJUIIBHUK, TpHEMHUKH, TepmoMeTp Ha 250°C, KuIIENKM, dJIEKTpPOHArpeBaTeNbHbIN
puoop.

Pucynok 10 — YcranoBka jyisi neperoHku
1-tepmomertp, 2 — nund wim pe3uHoBas MydTa, 3 — Hacaaka Bropua,
4 — xonba Bropra, 5 — cnuB oxinaxpaaromniei BoJsl, 6 — XOJOAWIHHHUK,

7 — omava oXJIaXKIaroIIei BOABL, 8 — MPUEMHHK

Cobupator ycraHoBky s neperonku (puc. 10). Bo B3BemeHHy0 K0JI0y MOMELIAIOT
oTuabTpOBaHHBI HE(TEHPOJYKT W CHOBAa B3BCIIUBAIOT JUIS  ONPEACICHHS MAacChl
HedTenpoaykTa. B konOy momermiator kumeiaku. [Ipu mpocToit meperoHke TepMOMETp CIIEAyeT
MOMeIIaTh TaK, YTOObl BEPXHSS T'paHMIIA PTYTHOTO IIApUKA HAaXOJMJIAch Ha YPOBHE HHIKHETO
Kpasi OTBEepCTUsi OTBOJIHOW TpyOku. [locie TOro, kak ycTaHOBKa JJIsl TIEPETOHKH TOJHOCTBIO
coOpaHa, TOJCTaBJISAIOT HarpeBaTeNnbHbIN mpubop. Kaxmyro ¢pakiinio OTTOHSIOT B OTAETbHBIM
npueMHHUK. [lo OKOHYaHWM TMEpPEeroHKH, OCTHIBIIYIO KOJOY B3BEHIMBAIOT MAJS ONpEAeTICHHS
Macchl KyOOBOT'O OCTaTKa.

O0paboTka pe3y1bTaTOB
1. Omnpenenenue Temmneparyp KumneHus ¢pakiuii. B xone pasronku ompenensercs
TeMIlepaTypa Hayalla KHUIEHHS W OKOHYaHHs oTOopa dpakiuu. PaccuuThiBaeTcsi cpemHsis
TeMIlepaTypa KHUIIEHHS Kak cpenHee apudmernyeckoe. Pe3ynbTaThl 0GOpMIISIIOTCS B BHIE
Ta0IUIEI 8:
Tabnuna 8 - PesynbTaThl (ppaKiimoHUPOBAHUS
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Konnu

Opaxku €CTBO

Temneparypa, °C

ust bpakuuu

Hayaja OKOHYaHHUS
orbopa orbopa

WUcxonnabrit
o0beM
1
2
3
Ocratok
[Torepu
Bcero
2. [lo 3HaueHMsIM CcpelHel TeMIlepaTypbl PACCUUTHIBAECTCS CPEAHUN MOJIEKYIISIPHBINA
Bec Ppakiuu o hopmyie
M,=60+03-t,+0001-t;,
3. Omnpenenenre MIOTHOCTH (PPaKIMi MUKHOMETPUYECKUM METOJIOM.
B3BemmuBaercs mycras koj0a; 3aTeM B HE€ BHOCUTCS C IIOMOUIBIO MUTIETKU WU HUIHHIpA
u3MepeHHbli 00BEM (pakuuu, 3akpbiBaeTcs NpoOKoW u B3BemmuBaercs. [lo paszHoCTH

HaxOJIUTCS BEC )XUAKOCTH. [[TOTHOCTH paccunThiBaeTcs mo popmye
Macca HMIKOCTH

|
Py = ]
00BEM HUIKOCTH

[IpuBenenne 3HaueHHs IOTHOCTH K TeMmrepatype 20°C, ecnu Temmeparypa U3MEpPEHHs
cymiectBeHHO (Ha 5-8°C u 6onee) otnuvaercs ot 20°C, mo dopmyre
pi® =pi+vy-(t—20)
4, Ornenka coctaBa Gpakiuy 1Mo MIIOTHOCTH U MOJIEKYJIIPHON Macce.
J51g pa3HbIX KJIacCOB COCAMHEHUI U3BECTHBI CleIytonue GopMYyIIbl:

Ankanpel: p = 0,8513 — 1E"EN;
M+9.5

B,393
Anxunuukionenransl: g = 0,8513 — YR

7,361
Anxunuukiorekcansl: p = 0,8513 — o

0,750
M-50,1"

Hcnonb3ys moydeHHbIe B 1.2 3HAYEHUS CPEAHEN MOJICKYJIIPHOM MaccChl, PACCYUTHIBAIOT
IUIOTHOCTh (pakIMil ¥ CPAaBHUBAIOT C PACCUUTAHHOW MO NMPUBEICHHBIM JJISi Pa3HBIX KIACCOB
yIJIeBOJIOPOAOB (opmynaMm. JlemaroT mnpeaBapuTeNbHBIA BBIBOA O cocTaBe ¢pakuuii (o
npeo0iajaHuy YTIeBOAOPOA0B OMPEICTICHHOT'O CTPOCHHUS).

5. Omnpenenenre nokasareis NpeaoMieHus: GpaxKiuu.

Anxunbensonsl: p = 0,8513 —

OnpeﬂeneHHe IIpOBOAUTCA Ha pe(bpaKTOMeTpe, 3aIlIMChIBACTCA 3HA4YCHHC ntD u

Temieparypa usMmepenus. Eciau temneparypa usmepenus cuiibHO omindaerca ot 20°C, BBoaum
HOIpaBKy 1o Gopmyie:
20 — ot
ng =np —0,00045- (e — 20).
6. OueHka cocTaBa (pakiUy IO MOKA3ATEINO IPEIOMICHHUS U MOJIEKYISIPHOI Macce.

J171s pa3HbIX KJIacCOB COSAMHEHUI U3BECTHBI CIIEIYyONUe (OPMYIIbI:
o 9,591
ny =14752 — —
AnKaHEbI: Mg s Py
a0 5,498
ANKWINMKIONEHTaHsbl: 1y, = 1,4752 — 0

2 4,822
ATKUJIIMKIOTeKCaHbl: Ny = 1,4752 — vy

, 1,578
Ankunbensonst: ny = 1,4752 — e
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1. Pacuer yznenbHOHM 1 MOJIEKYISIpHOH pedpakunu 1o GopMynam

nh—-1 1 np-1 M
r="2—.2 Mmp=2—-=
npt+l p npt+e p
8. Pacuer pedpakromerpuueckoil pazHoctu (MHTEpHENT pedpakuun) no hopmyse
0
Ri = n3® — 2=
9. Orenka coctaBa (ppakiuy Mo MHTEPIENTY pePpakiiuu.

[TpoBoauTcs 1o 3HaYeHusM: ankaHbl: Ri = 1,0461; nadTens MoHonukmuueckue 1,0400;
HagTeHsl monmumukmaeckue 1,0285; Monomumkmdeckue apersl 1,0627.
10. PesynbTathl 0hOpMIISIOTCS B BUJIE TaOIUIIBL:

Tabmuua 9 - CoiicTBa MPOAYKTOB (PpaKIIMOHUPOBAHUS

Macca MaccoBas

Ne Lep nZ 201 M Ri | ¢paxuun, | mons dpaxuun

(l)paKHI/II/I oC D p 4 <p P ) Op s
r %
1
2
3
11. [TocTpouts rpaduueckue 3aBUCUMOCTH: MOJIEKYJISPHOM Macchl, IOKa3aTens

MIPEIOMJIEHHUS], TNIOTHOCTU OT Macchl (pakiuy, CUUTasi TOUKOW Ha OCU X CPETHIOI TOUKY IS
JTaHHOM (hpaKIuH.
Cnenatp BBIBOJ O IPUMEPHOM COCTaBe (PpakLnid.

JIaboparopnag padota Ne7 «OnpeaeneHue cepbl B HeDTIX ¥ HePTEIPOAYKTAX)

B chIpbIX HeTAX cepa COMEPKUTCS TIIABHBIM 00pa3oM B BUJC OPraHUYCCKUX CEPHHUCTHIX
COCIMHEHUH, a B TUCTHIUIATAX M B TOTOBBIX HE(PTEMPOYKTaX OHA MPHUCYTCTBYET KaK B YHCTOM
BHJIE, TAK ¥ B BHJIC CEPOBOJIOPOJIAa U OPraHUYEeCKUX coequHeHui. [losiBieHre cepoBOIOpoaa U
cepbl B HEPTENMPOAYKTaX OOBACHACTCS YACTHYHBIM Pa3IOKCHHEM OPraHWYeCKHX CEPHHCTHIX
COCIMHEHUHN TPU TEPMHYCCKOM BO3JCHCTBHHM B TpoIlecce MepepabOTKH, MPUYEM OCHOBHYIO
Maccy MPOJYKTOB pacmaja COCTaBJISCT CEPOBOJOPOJ, B pE3yJbTaTe OKHUCICHHS KOTOPOTO
oOpazyeTtcs cepa.

B HedTenpoaykTax MOTYT COJIEPKAThCA CEPHUCTBIC COCIUHCHUS, IOSBIISIIOIIMECS B
pe3yabTaTe OYHMCTKH HE(PTSIHBIX JUCTHILIATOB. K HUM OTHOCAT KHCIBIE W CpeAHHE 3(QUPHI
CEpHOH KHUCIOTBI W CyIb(okucaoT. CepHUCThIC COCIUHEHHUS SBIISIIOTCS HEXEJAaTeIbHBIMU
KOMITOHEHTaMU He(TH; B pe3y/lbTaTe WX paclaja BBIACIACTCS 3JCMCHTAapHas cepa, CHIBHO
KOPpO3WpyoIas ¥ pa3pymaromas anmnaparypy. CepHUCTbIC COCTUHCHMS HEXKENIATSIIbHBI U B
TOTOBBIX He(TENMPOJIyKTax, TaK KaK HEKOTOPhIC M3 HUX 00J1a/Jal0T BBICOKOH KOPPO3HPYOMIEH
CIIOCOOHOCTBIO JIaXKe TMPU HU3KMX Temmeparypax. [loaToMy HEOOXOJUMO TMPOBOIMTH
CHUCTEeMAaTHYCCKUH KOHTPOJIb HEPTESIPOIYKTOB Ha COJCPIKAHUE CEPBI.

CriocoObl aHanm3a He()TH W HEPTENPOJYKTOB Ha COJACPIKAHHE CEPHUCTBIX COCIUHCHHUIN
MOJKHO pa30HUTh HA TPU TPYIIIBI: KAYECTBEHHBIC CIIOCOOBI ONPEICIICHUS COICPIKAHMS aKTHBHBIX
CEPHUCTBIX COCIMHCHHI, KOJUYECTBEHHBIE CIOCOOBI OMPEACICHUS CYMMAapHOTO COJCpIKaHUs
CEPHHUCTBIX COCIUHCHHM, KOJUYECTBEHHBIC CIIOCOOBI OMNpEACICHUS OTIACIBbHBIX KIACCOB
CEPHHUCTBIX coeauHeHuid. KadyecTBeHHBIE CIIOCOOBI ONIPEICIICHUS AaKTHMBHBIX CEPHHUCTBIX
COCJIMHECHUH IMIUPOKO MCIOJB3YIOT B MPAKTHKE MPOU3BOCTBA U MPUMEHEHUSI HEPTECIIPOIYKTOB.
HauGonee pacrnpocTpaHeHHBIMH — CIIOCOOAMHM  KA4eCTBEHHOI'O  OIPEACICHHS  aKTHBHBIX
COEIMHEHUH Cephl SIBISIFOTCS MPo0a Ha MEAHYIO TUIACTUHKY U PTYTHAs mpooa.

KonudecTBeHHbIE CIOCOOBI OMpeneieHus Cephl OeNAT Ha ABe Tpymibl. CnocoObl mepBoit
TPYIIBI CIYKaT Ui ONpeAeTeHHUs] COJEpKaHUs Cepbl B CBETJIBIX He(TENmpoayKTax: OeH3WHE,
JTUTPOUHE, KEPOCHUHE, PEAKTUBHBIX U AM3ENbHBIX TOIUIHBaX. CrocoObl BTOPOM TPYIIBI CIYKaT
JUIS OTIPENIeTICHHsI COJICPYKAHUSI CEPhl B CMA30YHBIX MaciaX, KOTEIbHBIX TOIUIMBAX, TYIPOHAX U
Ipyrux He(TempoIyKTax.

[Ipubopsl, peakTUBBI, MaTEPHAIIBI: TEPMOCTAT, HIUIMIIBI, MEAHBIE TNIACTHHKU, CTCKJISTHHbBIE
poOUpPKH.
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Conepxanue cepbl HOpMUpPYETCSl sl  BCEX BHUAOB TOIUIMBA, HMX KOMIIOHEHTOB,
OCBETUTENIHBIX KEPOCHHOB, OCH3MHOB-PAaCTBOPHUTENCH M HEKOTOPBIX HEPTSIHBIX Macell.
Haubosiee kecTkue HOPMBI IO COJEPKAHHIO CEPbl YCTAHOBICHBI IS KapOIOPaTOPHBIX H
PCaKTUBHBIX TOILIMB M OeH3uHOB-pacTBopuTteneit (0,02—0,1%). CpeaHee MOJ0KEHUE 110 3TOMY
MOKAa3aTeN0 3aHUMAIOT TPAKTOPHBIE KEPOCUHBI U au3enbHbie ToruBa (0,2— 1%). Haubonbiiee
coJiepXKaHue cepbl Jomyckaercs B KotenbHoM TorumBe (0,5-3,5%); mostomy Cxkuranue
CEpHHUCTBIX Ma3yTOB MPOBOJAAT MO CIEIHATbHBIM HHCTPYKIUSAM BO M30€KaHUE OTpaBIICHUS
nepcoHana AbIMOBBIMU ra3zamu. Cieayer OTMETHTb, YTO JJISi HEKOTOPBIX CICIUAIBHBIX Macel
(TpanchopmMaTopHbIe, 1T TUIOWIHBIX TIepeaad, 1 KOpoOOK mepenad v pyJIeBOro yIpaBJICHUs)
U JUI CMa304HO-OXJIAXKJAI0IIEN )KUJIKOCTH Cylb(odpe3on HOpMUPYETCs HE BBICILINN, a HU3LIUN
npeaen coxaepxkanus cepsl (He Mmenee 0,9-1,7%), Tak Kak NPHUCYTCTBHUE CEPbl B ITUX
HePTENPOIYKTaX YIydIlIaeT X CIeU(PHIECKUEe CBONCTBA (JUIKOCTh, MACISTHUCTOCTB ).

Conepkanue CepoBOJOpOJa - KadecTBeHHass Tmpoba. OTCyTcTBHE CEpOBOAOPOAA
HOPMHUpPYETCS Ul PEaKTHUBHBIX, JW3EIBHBIX W  KOTENbHBIX TorumB. CoaepikaHue
MEpKanTaHOBOM Cepbl Il pa3HbIX COPTOB PEAKTUBHBIX TOIUIMB JOJKHO ObITh He Oosee 0,001 —
0,005%, a mis qu3eabHBIX TOIUINB - He Oosee 0,01%.

HcnpiTanne Ha MeOHYIO IUIACTUHKY - KauecTBEHHas Npobda Ha CBOOOJHYIO cepy U
aKTHBHBIE CEPOCOJCPIKAIINE COCTUHEHUS. JTO MCIBITAHHE HA KOPPO3HIO METHOM TUIACTHHKH
TIOJDKHBI BBIZICP)KUBATH KapOIOPAaTOPHBIE, PEaKTUBHBIC U JIU3ENIbHBIC TOTIIHBA.

Jlisi MCIBITaHWST TPUMEHSIOT OTHUTM(OBAHHBIE TUIACTHHKH W3 DJEKTPOJUTHOW MeIH
pazmepom 40x10%x2 mwm. IlmacTHHKE MPOMBIBAIOT CHUPTOM WM 3()UPOM W BBICYIIMBAIOT Ha
¢unbTpoBanbHOM Oymare. HeduibTpoBaHHBIM HCHBITYeMbIH He(TENPOIYKT HAIMBAIOT B
npoOupky BeicoToi 140 — 150mMm u quamerpom 15 — 20MM npuMeEpHO 10 TOJIOBUHBI €€ BHICOTHI
W TyJa K€ HIMIIAaMHU OITYCKAaroT TOATOTOBICHHYIO MEIHYIO TUIaCTHHKY. [IpoOHpKy 3aKphIBarOT
MpoOKOH W TTOMEIIAOT B BOJSIHYIO OaHro, Harpetyio 10 50°C. YpoBeHb BOJBI B OaHE JIOJDKEH
OBITh BBINIE YPOBHS TOIUIMBA M MpoOupKax. Yepes 3 vaca IUIACTHHKH BRIHUMAIOT U TPOMBIBAIOT
B CTaKaHYMKE MOJIOTPETHIM alleTOHOM HJIM CHUPTOOEH30JIbHON CMECHIO.

Jia kaxzaoro o6pasia HedTenpoayKkTa MPOBOAAT JBa MapajljiesIbHbIX HcHbITaHusA. Eciu
Moclie ONbITa MeEIHAasl IUIACTMHKAa XOTS Obl B OJHOW W3 MapajlieNbHBIX MPOO MOKpbLIACH
YepHBIMHU, TEMHO-KOPUYHEBBIMH WJIH CEPO-CTAIbHBIMU HAJIETaMU U MATHAMHU, TO HEPTEHIPOIYKT
CUMTAETCS HE BBIJIEP>KABILIUM UCIIBITAHUS U OpaKyeTcs.

JIaboparopnag padota Ne® «OmnpeneneHre MUHEPAIbHBIX KHCIOT U IIET0OYEi»

KucnotHocte HEPTENpOIyKTOB TOYTH BCErjaa OOYCIOBJICHA IPUCYTCTBHEM CEPHOM
KHCJIOTBI WJIM €€ TPOU3BOIHBIX (CYIb(OKHCIOTHI, KHUCIBbIE APUPBI CEPHON KHUCIOTHI).
[Ilemounocth B ocHOBHOM 00ycioBnuBaetcs npucyrcrsueM NaOH u Na,COs.

CBoOOJHBIE KHCJIOTBI M IIEJIOYM MOTYT 0Opa3oBaThCi MW TMPUH TNPUMEHCHHUH
HerenponaykroB. Ecnu B Hedrenpoaykre comepxkarcss colu Cylnb(GOKUCIOT, KUCIBIX 3(UPOB,
Ha(TEHOBBIX KUCIOT U MOJOOHBIX COCTUHEHHI, TO MPU ACUCTBUU BBICOKHX TeMIIepaTyp WM
BIaru (TUApoin3) MOTYT oOpa3oBaThCs KHCIbIE M IIENOYHBIE BEUIECTBA MHHEPATbHOTO
xapaktepa. KucioTel, menoyn M MHUHEpAIbHbIE CONM B HEPTENPOAYKTaX SBISIOTCS HExXe-
JMaTeNbHBIMU TMPUMECSMHU, TaK Kak OHHM BbBI3BIBAIOT KOPPO3UI0 ammaparypsl. Iloatomy
He(TENPOYKTHI JOJKHBI IEPUOJUUECKA KOHTPOIUPOBATHCSA HA COAEPKaHUE KUCIOT, MIeIoueit
U COJICH.

KonuuectBeHHoe cojnepkaHue B HE(YTENPOIYKTaX KHUCIOT XapaKTepU3yeTcs KUCIOTHBIM
YUCJIOM, a IIEJI0OYeH — IEeTOYHBIM YHUCIIOM.

Kucnornoe yucao. [Is KOMWYECTBEHHOW XapaKTEPUCTUKH CMECH KHCJIOT, UMEIOIINX
HE3HAYUTENIbHYIO pa3HUIly B (PU3MUECKUX U XUMHUYECKUX CBOMCTBAX, a TakKe B TeX Clydasx,
KOT/Ia HEU3BECTEH TOUHBIN MOJIEKYISPHBINA BEC OMPEAETIEMOI KUCIOTHI, MPUMEHSIOT YCIOBHBIN
XUMUYECKUN TIOKa3aTedb — KHUCIOTHOE 4YHCIO (K.4.). DTOT IOKa3aTeidb HWHOT/Ia Ha3bIBAIOT
YHCIIOM HeHTpanu3anuu win KodhGuineHToM HeHTpaabHOCTH.

Kucnomnvim uuciom Ha3bIBaIOT KOJUYECTBO MUJUIMTPAMMOB €IKOTO Kalld, HE0OX0auMoe
JUI HEUTpanmu3allid CBOOOTHBIX KHCIOT, COAEpKAIIMXCS B | 2 aHaIM3UpyeMoro BeEIlecTBa.
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KucnotHoe 4nciao 0ObIYHO OMPENENsIOT AJs JKUPOB, Macesl, CMOJI U JIPYTUX BEIIECTB U OHO
CIYXKUT XapaKTEPUCTUKOMN KauyeCTBa TOTOBOW MPOLYKLIHH.

[IpuGopsel, peakTHBBI, MaTepUANbl: ACTUTEIbHAs BOPOHKA, OJIEKTPOIUIMTKA, OCH3MH,
KEpOCHH, JIM[POWH, JIUCTWUIMPOBAaHHAs BOJA, HWHAUKATOp — METUJIOBBIM OpaH)KEBBIM,
uHAuKarop — penondranenn (puc. 12).

CymHOCTh OmlpeAeneHusl BOAOPACTBOPUMBIX KHUCIOT M IIENOYEH 3aKIIOYaeTcs B
M3BJICYCHUN HMX M3 HCIBITYeMOro HE(TEeNpoJIyKTa B BOJHYIO BBITSDKKY M B IPOBEpPKE €€
MHUKATOPaMHU.

[epen ompeneneHreM UCIBITYEMbI HE(TETIPOIYKT TIIATEIHHO B30ANTHIBAIOT B TCUCHHE 3
MUH B CKJISHKE, 3all0OJJHEHHOW He Oosiee 4eM Ha 74 ee oObema. Bsiskue m mapaduHucThie
TIPOYKTHI IpeBapuTeNsHO Harpesarot 10 40-50°C.

B nenutenbHyto BOpoHKY HasuBaroT 50 MJI UCHIBITYEMOT'O IPOIYKTa, MOJOTpeToro a0 70-
80°C, u 50 Mn aMCTMIIMPOBAHHOW Bombl, mojorperoir o 70-80°C u mpoBepenHoil Ha
HeuTpanbHOCTh. [Ipu ompeneneHnH BOJOPACTBOPUMBIX KHUCIOT U Iejgodeld B OEH3UHE,
JUTPOMHE, KEPOCHHE M TOIUIMBE U PEAaKTUBHBIX JIBUraTesied 3T HEPTENpOAYKTHl He
noporpesatoT. CoaepKuMoe JEeIUTENbHOM BOPOHKM B TEYEHHE S5 MHUHYT WHTEHCHUBHO
B30aNTHIBAIOT M 3aT€M CMECH JIAlOT OTCTOSAThCS. [lociae oTcTos BOAHYIO BBITSDKKY HAJIMBAaIOT B
JIBE IPOOUPKH, IO 1-2 MIT B KOXKIYIO.

Pucynox 12 — [1pubop st onpeneneHus coaepxkanus B O6H3MHE BOJIOPACTBOPUMBIX KUCIOT U
HIEJI0YEH:
1 — BogHas BBITSIKKA, 2 — OEH3MH, 3 — AeNUTENbHAs! BOPOHKA, 4 — KpaH,
5 — numneTkw, 6 - mpoOupKH

B onmny mnpoOupky mnpubaBisitor 2-3 Kamid pacTBOpa METHJIOBOIO OPaH)KEBOTO U
CPaBHHMBAIOT L[BET MCIBITYEMOW BOJAHON BBITSKKU C LIBETOM TUCTHIIMPOBAHHOW BOJbI TAKOT'O
*Ke oObeMa, HaIUTOW B TPEThIO MPOOHMPKY, B KOTOPYIO Takxke J00aBieHbl 2-3 Karuiu
METHUJIOBOTO OPAHKEBOTO.

OkpanmBaHue UCIBITYEMOW BOJHOW BBITSUKKHA B PO3OBBINM WM OPAH)KEBO-KPACHBIM I[BET
yKa3bIBaeT Ha HaJM4Ke B HE(PTENPOIyKTEe BOJOPACTBOPUMBIX KHCIIOT.

Ecnu xucnor B Hedrenpoaykre He OOHapYKEHO, MPOU3BOIAT UCIBITAHWE HA HAIUYHE
BOJIOPACTBOPUMBIX Inienoueit. [Ljist 3Toro Bo BTOpyr0 mpoOUpKy A00aBISIOT 2-3 KaIuld pacTBOpa
¢denondranenna. OkpalmnBaHHe BOJHOM BBITSKKA B PO30BBIH ((PHOIETOBO-PO30BHIN) U
MaJMHOBO-KPAaCHBIM IIBET YKa3blBaeT Ha WICIOYHYIO peakinuio. [lpu oTcyTcTBUM mienoueit
BOJTHAs BBITSDKKA IIBETa HE M3MEHHT WUJIHU Clierka rnobeneer.

Ha6ODaTODHaH pa60Ta Ne9 «Omnpenenerne HOAHOTO U 6DOMHOFO he 5 (6{52) 04

Hanuume HEHACHILIEHHBIX COSAWHEHUN B He(l)TI/I HC3HAYUTCIIBHO, HO B MPOAYKTaAX
He(l)TeHepepa6OTKI/I MOJKET OBITh 3HAYUTEIILHBIM. Coz[epx(aHHe HEHACHIIIEHHBIX COSIUHECHUN B
JKHUpax U CMOJIaxX ABJISACTCA OOHUM H3 BaXKHEMIIINX ITOKa3aTeae ux kadecrBa. HeHaChIIIEHHOCTh
XapaKTepUu3yeTcsa WOJHBIM WU 6pOMHBIM YUCJIaMHU.

ﬁO}IHOC YucJjo. ﬁOI[HOC YHUCJIO MOKa3bIBACT, CKOJIBKO I'PpaMMOB TraJiouJia B MEpeCUYCTC Ha
HOJ MOXKET MPUCOCAUHUTHCA K 100 T JaHHOT'O BCIICCTBA. Onpez[eneHI/Ie HOOHOrO 4YHCIa
OCHOBAHO Ha TOM, 4YTO HCHACBLIIICHHBIC aHI/I(baTI/I‘-IeCKI/Ie COCAUHCHUSA JICTKO MPUCOCIUHAIOT I10
MCCTY pas3phbiBa JBOMHOM CBS3H MOJICKYITy Trajionaa. HpI/I 9TOM XJIOp U 6p0M YaCTUYHO BCTYIAKOT
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B PEAKIHIO 3aMelieHns. Mo/ e BCTyNaeT B PeakIuio IPHCOSIHHEHNs OYeHb MeIeHHo. 1103-
TOMY JIJIsl ONIPE/ICNICHUsl CTETICHH HEHACBIIIEHHOCTH MPUMEHSIOT CMECh TaJIOUJ0B: XJIOp — MO,
OpoM — O/ UM HOAHOBATUCTYIO KUCIIOTY.

CrninpToBOii pacTBOp HoAa 00pa3zyeT ¢ BOJOW HOJHOBATUCTYIO KUCIIOTY:

I, + H,O - HIO + HI

MoHoBaTnCTash KMUCIOTA BCTYIACT B PEAKIMIO C HEMpEACHbHBIMU KHCIOTAMHU ObICTpEE,
4eM cBOOOIHBIN HOI:

R-CH=CH-R-COOH+2HI0O+C;HsOH—
—R-CHI-CHI-R-COOH+CH;COH+2H,0

Bpomuoe umciao. Jlyis onpeneneHuss JBOWHBIX CBs3ed B HEMPENEIbHBIX COCAMHEHUSX
HCIIOJIb3YIOT PEAKIINIO IIPUCOEIUHEHUS OpoMa:

R—CH=CH—R1|+ Br2|—> R—CH—CH—R;
Br  Br

K ucneiTyemMoMy BeliecTBy NpHIIMBAIOT ONPEAECIIEHHOE KOJIMYECTBO pacTBopa OpoMa U 1o
OKOHYaHUW PEAKIMH OMPEACTSI0OT OCTaTOK OpoMa MOJOMETPUYECKUM TUTPOBAHUEM TIO
peakiusIm

Br, + 2Kl — |, + 2KBr
I, + 2NayS,03 — 2Nal + Na,S,04

[lo konmmuecTtBy Opoma, 3aTpaueHHOMY Ha OpPOMHMpOBAHME, BBIYUCISIOT COJIEpP)KaHUE
HETIPEICIbHOTO coenuHeHusl. JIJisi cMecu HECKOJIbKUX HEIMpPEeAeNbHBIX COSANHEHUN WM CMECH
HEU3BECTHOI'O COCTaBa M MOJIEKYJIIPHOTO Beca pPe3ylbTaThl BBIPAXKAIOT B BHUIE YCIOBHOM
BEJIMYMHBI - OPOMHOTO YHCIA.

bpomnoe uucno - 310 KONMMUYECTBO rpaMMOB Opoma, KoTopoe mpucoemunsercs kK 100 r
BelecTBa. Tak Kak YHCTBIA OpOM JIETKOJIETYUYHMH M YaCTUYHO BCTYIAET B PEAKIIUIO 3aMEIICHHUS,
TO JUIsi OpPOMHUPOBAHUS PUMEHSAIOT Opomua-OpomatHblil pactBop (SKBr + KBrOs) unu pactsop
OpoMa B METHJIOBOM CHUPTE, HACHIIEHHOM OpOMHCTBIM HaTpwem. B »Tom pactBope Opom
HaxOJIUTCS B BUJIE MOJICKYJISIPHOTO coenuHeHHs ¢ OpoMucThiM HaTtpueM (NaBr-Br;) u mosromy
HE BbI3bIBAET HUKAKUX MOOOYHBIX PEaKIUil 3aMelleHUs] WIH OKUCICHHs, HaONI0NaIoMuXcs 1S
pacTBOpOB CBOOOJHOTO Opoma.

[Ipubopsl, peakTUBBI, MaTepuabl: ciupTo-3dupHas cmech (1:1 mo oobemy), #oxa (0,2 H.
pactBop B criupte, THocynbdat Hatpus (0,1 H. pacTBOp), MHAUKATOP Kpaxmal.

Hagecky BemiectBa okono 0,1-0,2 1, B3sTy0 ¢ TouHOCThIO 0 0,0002 T, MOMENarOT B
CYXYI0 KOHMUYECKYIO KOJIOY eMKOCThI0 500 MJI ¢ MPUTEPTON CTEKISTHHON MPOOKOUN MM XOPOIIIO
MMOJIOTHAHHOW pe3nHOoBOW. B komOy BHocar 10 M crnupTo->pUpHOM cMecH W ClleTKa
MEepPEeMEeIIMBAIOT JI0 IMOJIHOIO pacTBOpeHus: BemiecTBa. llocie pacTBOpeHHs BellecTBa
no6apisiror 20 M1 0,2 H. CIUPTOBOTO pacTBOpa Hoja, MepeMEeNnnBalT U ObICTPO BIUBAIOT 250
MJI AUCTUJUIMPOBAHHOM BOJIBI, KOJIOY TUIOTHO 3aKpBIBAIOT MPOOKON U, MPUICPKUBAS €€ PYKOH,
SHEPrUYHO BCTPSIXMBAIOT, W Cpa3y ke TUTPYIOT u30bTouHbli #ox 0,1 H. pacTBOpom
tuocynbdara Hatpus. [lepBeie 10-15 mn pactBopa THOCynb(dara HaTpus TUTPYIOT OBICTpO, a
3aTeM ¢ OOBIYHOM A THOCY/Ib(aTa cKopocThio. [lo KOHEll TUTPOBaHUS MPUOABIAIOT 2-3 MII
1%-Horo pacTBOpa Kpaxmaia M THUTPYIOT IPU DSHEPTHUYHOM BCTPSIXUBAHUU JO IOJHOTO
MCYE3HOBEHUS! CHHEW okpacku. [lapamiensHO CTaBAT KOHTPOJBHBIM OMNBIT C TEMHU IKE
pEaKTUBaMU U B TeX K€ yCIOBHSIX, YTO U OCHOBHOM OMBIT, HO 0€3 aHATM3UPYyEeMOTO BEIIeCTBa.
3areM BBIYUCISAIOT HOIHOE YUCIIO:

T (vy =) Tya,s. 0,1, - 100

H4 \
g
rae Vi - KOJIU4eCTBO 0,1 H. paCTBOpa TI/IOCYJ'IBq)aTa HaTpus, U3pacXo0J0BaHHOC HAa TUTPOBAHUC
KOHTPOJIBHOTO OmbITa, MI, V; - KOJIHYCCTBO 0,1 H. pacTtBOpa TI/IOCYJ'IB(i)aTa HaTpuA,

HU3PAaCXO0J0BAaHHOC HAa TUTPOBAHUEC OCHOBHOI'O OIIbITA, MIJI; TN325203/|2 - TUTP Tnocyan)aTa HaTpusia

o oy, I'; § - HaBeCKa MCCIIeyeMOr0 BEIIeCTBa, T.
Omnpenenearne O6POMHOIO Yucaa
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[pubopskl, peaktuBbl, Marepuansl: 6poM (0,1 H. pactBop), THOCyabdar Harpus (0,1 H.
pactBop), Homucteiit kanuit (10%-Hb1ii pacTBOp (CBEXKEIPUTOTOBICHHBIH ), KpaxMall.

HaBecky uccnemyemoro BemectBa okono 0,1-0,2 t, B3aryro ¢ Tounocteio 10 0,0002 r,
MOMEIIAIOT B KOHUYECKYIO KOJIOY ¢ MPUTEPTOi MpoOKo#, mpuiuBaroT numnetkoit 25 mia 0,1 H.
pacTBopa OpoMa, IIIOTHO 3aKPHIBAIOT MPOOKOW U OCTABJISAIOT B TeMHOM Mecte Ha 30 MuH. 3aTeM
nobasisitor 10 M 10%-HOro pactBopa HOAMCTOTO Kajusl, NEPEMEUIMBAIOT M TUTPYIOT
BbIienuBIIMiics on 0,1 H. pactBopom THOCYynb(]ara Hatpus. [lepe OKOHYaHHEM THTPOBAHUS
I00aBIISIOT PACTBOP KpaxMaja U THTPYIOT O MCUYE3HOBEHHs CHHEH OKpacku pactBopa. [lapai-
JIENTBHO CTaBAT KOHTPOJBHBIN onbIT. Bpomuoe uncio (BY) Beraucisor mo Gpopmyine

(vy —v2) - Tya,s.0, /8, - 100

BY = - ,
q
riae Vq - komndectBo 0,1 H. pacTBopa THOCynb(aTa HATPHs, U3PACXOJOBAHHOE Ha TUTPOBAHUE
KOHTPOJBHOTO oOmbITa, MiI; Vo, - koiuuectBo 0,1 H. pactBopa TuoCynb(aTa HaATpHUs,

M3PaCXO/0BAHHOE Ha THTPOBAHHE OCHOBHOIO OMBITA, MIL; Tnays,048r, - THTP THoCynb(dara

HaTpus 1o OpoMmy, I'; ¢ - HaBECKa MCCIIEeyeMOro BEIECTBa, I.

JlaGoparopnast padora Nel0 «MeTobl MOIy4YeHUs U XUMUYECKUE CBOMCTBA YII€BOA0POJIOB
HeTHY

1. CBoiicTBa KMIKHX METAHOBBIX YIJ1€BOJ0PO/I0B

B xadecTtBe mnpuMepa KHJIKUX METAaHOBBIX YTJIEBOJAOPOA0OB OepyT H-T€KCaH U HaOJI0IaloT,
KaK OH pearupyeT npu oObIYHBIX YCIOBHSX C TaJIOT€HaMHU, KUCJIOTAMU U OKUCIUTEI SIMH.

B detbipe mpobupku HanuBaT mo 1 M H-rekcaHa. B mepByro mpoOUpKy K H-TE€KCaHy
npubasnsitor 0,5 ma OpomHON Boabl. OOecliBeUMBAaHHUS HE MPOUCXOIUT, T.€. B OOBIYHBIX
YCIIOBUSIX H-TE€KCaH ¢ OpoMoM He pearupyeT. Bo BTopyto npobupky K H-rekcany npuinsaior 0,5
MJI KOHIIEHTPUPOBAHHOM CEPHOW KHCIIOTHI, a B TPEeThi0 — 0,5 MJI KOHIEHTPUPOBAHHON a30THOM
kucnoTel. Coaep:kuMoe MpoOUpoK BCTpsixuBatoT. HabmroeHus: mokaspiBalOT, YTO H-TEKCAH HE
U3MEHSIET OKpacKy, He MPOUCXOJUT CMEUICHHs CIIO€B U pa3orpeBa. Takum oOpa3oM, MOKHO
cAenaTtb  BBIBOJ, YTO H-T€KCAH NIPU HOPMAJIbHBIX YCIOBHUSX HE pearupyer ¢
KOHILICHTPUPOBAHHBIMH KHUCIOTAMM.

B uetBepTyro mpoOupky kK 1 mMu H-TeKcaHa MPWIMBAIOT 1 MJI pacTBopa NepMaHTaHaTa
kamusi. Ilocrne BCTpsAXuUBaHMSI COJAEPKUMOIO MPOOUPKHM OTMEYAIOT, YTO M3MEHEHUN He
MPOUCXOJIUT, PACTBOpP HE 00ECIIBEUUBAETCS, T.€. peaKLUsl HE UJET.

2. IlosryyeHue U CBOIICTBA dTHJIEHA

B npo6upky ¢ ra300TBOAHON TPyOKOI momemaroT 1 Mil 3TUIOBOTO CIIUPTA U, OCTOPOIKHO
B30aNThIBasl, MPUIUBAIOT 4 MJI KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI. B pasorpesiryrocs cMech
OpocaroT KHIIEJIKy M HAaYMHAIOT MEIJIEHHO W OCTOPOXKHO HarpeBaTh MNpOOHPKY 10 Haudajia

PaBHOMEPHOI'O BBIACIICHUS I'a3a. PeaKHI/IOHHaﬂ CMECH ITPpHU 5TOM TCMHCECCT:
(0}

CH3CH,0OH —»t CH,=CH, + H,O
H,SO,
3apaHee TOTOBAT JBE NPOOHMPKH, 3aMoJIHEHHble Ha 2/3 oObeMa OpoMHON BOJOWH H
pacTBOpoM mHepMaHraHata kanus. Kak TOJBKO U3 ra300TBOAHON TPYOKH HaYMHAET BBIACNSATHCS
STHJIEH, OIYCKAIOT IOOYEpPEeNHO Ta300TBOIHYI0 TpPyOKy B 9Tu mnpoOupku. HempenenbHbid
XapakTep ATUJIEHA MPOSBIAETCS B OBICTPOTE ero OpoMHpOBaHUs U OKHCIeHus. bpoMHas Bona
o0ecIBeYMBaETCs, TaK KaKk OpOM MPUCOEAUHSAETCS K STHIICHY:
CH,=CH, + Br, ——> ?Hz—?Hz
Br Br
[Ipu okucneHUN TUJICHA PACTBOPOM IepMaHraHara Kajlus 00pa3yeTcsl STUICHIJIMKOIb, B
pe3yabpTaTe Yero Takke MPOUCXOIUT 00ecIIBEUBaHUE PACcTBOpA!
CH,=CH, + H,O + [O] (I:HZ—(l:Hz

OH OH
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Ot nBe peakuuu (oOecrBeunBaHue OPOMHOM BOJBI W PAacTBOpaA MEpMaHraHaTa Kajus)
UCTOJB3YIOT KaK KaueCTBEHHbIE pEaKIUH, TI03BOJSIOMKE OOHApYKUBATh HeENpeIeibHbIe
YIII€BOJOPOIbI B HE(TEIPOAYKTaX.

3arem, He TpeKpamias HarpeBaHusi NPOOUPKHM CO CMEChIO CIUPTa M KUCIOTHI,
ra300TBOJHYIO TpPYOKy IMOBOPAaYMBAIOT OTBEPCTHEM BBEPX MU MOKUTAIOT BBIIACISIOMIMNACS

STHJICH. DTUJICH TOPUT OOJiee IPKUM TJIaMEHEM, YeM METaH.
CHy + 20p ———>COy, + C+2H,0

3. CBoiicTBa KMAKHX AJIKEHOB

Jlia uccnenoBaHusi CBOMCTB JKUJKUX AJIKEHOB BO3bMEM IeKCeH-1 M MOCMOTPUM, Kak OH
pearupyer ¢ KUCJIOTaMH U T'aJIOT€HaMHU.

B nBe mpoOupku mHanmuBaroT mo 1 mu rekcena-1. B mepByro npoOupky nobasisior 1 mut
OpPOMHOU BOJBI U BCTPSIXUBAIOT COJACPKUMOE IPOOUPKH, TIPU ATOM HAOIIOIAETCS NCUE3HOBEHHE
OKpackH, T.€. TeKCeH-1 mpopearupoBail ¢ OpoMoMm:

CH,=CH—-CH,CH,CH,CH3; + Bry ——> (FHZ—(ITH—CHZCHZCHZCH;;
Br Br

Bo Bropyro mpoOupky k TekceHy-1 mobaBmstor 1 mim komm. H,SO, m octopoxHO
BcTpsixuBaroT. Habmiogaercst pasorpeBaHue cMecu B NPOOMPKE U MOJHOE CMEIIEHHE CIIOEB.
[TonyuaeTcs ankuicepHbIi 3Qup, paCTBOPUMBINA B CEPHOM KHUCIIOTE.

CH,=CH—CH,CH,CH,CHs + sto4—»CI:HZ—?H—CHZCHZCHZCH3
H  OSOzH

4. IlonyyeHue U CBOICTBA alleTHJIEHA

B cyxyio mnpoOupky mnomemarT KyCOYKH KapOuaa KalblHs, 3aTeM MPUKAIbIBAIOT
HECKOJIbKO Kareslb BOJAbI U OBICTPO 3aKPBIBAIOT MPOOUPKY MPOOKOM ¢ ra300TBOAHON TpyOKoil. B
npoOupke HaOMIonaeTcsl BCIEHMBAHWE 3a CYET BblAeNeHUs rasza. [loBepHYB ra3zo0TBOAHYIO
TpYOKy BBEpX, IMOJOXKIHUTE BBIACIAIONUMNCA Ta3. ALETUIEH Ha BO3JyXe TOPHUT KONTAIIUM
IJIaMeHeM. 3aTeM OIMYCTUTE T'a300TBOJHYIO TPYyOKy B MPOOUPKH C 3apaHee MPUTOTOBICHHBIMU
pacTBopaMu OpOMHOW BOJbI H TepMaHraHata kaiaus. HaOmiomaercs oOeclBeYrBaHUe

PacTBOPOB:
CaCy, +2H,O ———>» HC=CH + Ca(OH)Z

CyHy, + 30 ——>2C0O, + 2C+2H,0

I|3r IT_Br
HC=CH+ 2 Brp——> HC—CH

| |

Br Br

KMnO4
HC=CH —— HO—C—C—OH
H,0O o
O O

5. Xumnueckne CBOiiCTBa apeHOB

1) BpomupoBanue 6eH301a U TOJIyosIa

B omny nmpoOupky momemator 1 mMa OeH3oma, B apyryto — 1 M Tonyoisa. B kaxmyro u3
npoOupok a00aBisA0T o 1 M pactBopa Opoma B xsmopodopme U BCTpsAxXUBaKOT. [IpoOupku
HArpeBarOT Ha BOJHOW OaHe. BpomMupoBaHus OCH30Jla B 3THX YCIOBHUSAX HE MPOHMCXOJHT, a
TOJIyOJ1 OpOMHUpYeTCs - MPOUCXOJUT HCUYE3HOBEHHE OKpacku Opoma. bpomupoBanue OeHzola
MPOUCXOIUT TOJNBKO B NPHUCYTCTBUM KaTanuzartopa (kenesHble omwiku). Eciau B mepByro
npoOupKy 100aBUTH >KEJIE3HBIX ONMWIOK, BCTPAXHYTh W HarpeTb Ha BOJSHOW OaHe, TO
MPOU30MIET UCUE3HOBEHHE OKPACKH, CIIeIOBATEeNbHO, OEH3071 OpOMHUpYeTCs.
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() K-
Br
Br, — - +
© +Br, Fe ©/ HBr

CH, 3
g
2 + 2Br, — + + 2HBr
» Br

moayon opmo-6pom-  napa-bpom-
monyon monyon

B Mounekyne Ttomyosia K apoMaThyeckoMy KoJiblly npucoeauHeHa rpynna —CHs. Oto
3amectuTenb | poxa, oH oOjeryaeT BBENEHHE CIIEAYIOIIErO0 3aMECTHTENss B apoMaTHYecKoe
KOJIBIIO U HAIIPABIIAET €r0 B OPTO- M Napa-TIOJI0KEHUS.

2) HutpoBanue apomMaTHUECKUX YIIeBOJIOPOIOB

CHayana B mpoOMpKE TOTOBAT HUTPYIOIIYIO cMechb M3 1,5 M KOHUEHTpUPOBAHHOM
A30THOU W 2 MJI KOHIICHTPHUPOBAHHOM cepHOM KHUCIOT. PasorpeBaromniyrocss cMech OXJIaXaar0T
BOJIOM. 3aTeM B MOJYYEHHYIO HUTPYIOIIYIO CMECh MOCTENEHHO N00aBisftoT 1 M OGeH3osa mpu
CUJIBHOM, HO OCTOPOKHOM BCTPSIXMBAaHHM U OXJIAXJEHUU B BoJe. [I0CTOSSHHOE BCTpsIXMBaHUE
3aCTaBJISIET OTHAECISAIOIIMNICS BEPXHUW CIOM BHOBb SMYJBIMpPOBaTh B HIDKHEM. Uepe3 5 MuH
PEaKIMOHHYI0 CMECh BBUIMBAIOT B CTakaHYMK Cc 20-30 MJI BOIBI M JAKOT OTCTOSATHCS.
HutpoGeHn3on Beiensercs B BHUAE TSKEIOrO JKEATOBATOrO Macja C 3alaxoM TOPbKOTO
MHH/IAJIS.

+HI\K)3_’M._ +H,0O

benzon Humpobenson
['0TOBAT HUTPYIOUIYIO CMECh, KaKk B MPEIbIAYIIEM OMNbITe. B Hee mpu OXNaXIACHUU U
BCTPSXUBAHHUH 110 KAIULSIM TOOABISIOT 1 MJI TOTyosa. 3aTeM COACPKUMOE MPOOUPKH BBUIMBAIOT
B CTaKaHYMK C XOJOJHOW BOAOW. Beiaensercs macinooOpa3Has >KUIKOCTb, KOTOpas SIBISACTCS
CMECBIO OPTO- U Mapa-HUTPOTOIYOJIOB.

CH, , CH,
NO
2 + 2HNO, 5009 '+ © +2H,0
NO,
monyon OpmO-HINPO-  NApa-Humpo-

maryon monayon

3) KauecTBeHHas peakius Ha apoOMaTHYECKHE yrieBoJopo sl (popMoIuTOBas peakuus)

ApomaTtnueckue yrieBoJopoasl 00pa3yloT ¢ (GopMalMHOM B NPUCYTCTBHH CEPHOU
KHUCJIOTBl SIPKO OKpAIlIEHHbIE MPOAYKThl KOHAEHCAlMU. OTO CBOWCTBO MCIIOJIB3YIOT Kak
Ka4eCTBEHHYIO PEaKIUIO Ha IPUCYTCTBHE aAPOMATHYECKHX YIIIEBOIOPOIOB B HE(PTEIPOIYKTaX.

B ¢apdopoByro uameuky kamaroT 4-6 Karenb KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
3ateM mnpuOaBisitoT 3-4 Kamm QopManuHa M 2-3 Kamum UccieayeMoro BemiectBa. llpu
OTCYTCTBUM apOMAaTHYECKUX YIJIEBOJAOPOJOB cMeCh ocTaercsi OeciBeTHOU. [losiBieHue sipkoro
KpacHO-Oyporo OKpallMBaHUs CBHJIETEIbCTBYET O HAJMYUU apOMATHUECKUX YIJIEBOJOPOJOB B
UCTIBITYEMOM IpoayKTe. BMecTo hopManrHa MOKHO MCIIOJIB30BaTh MapadopM.

6. CpoiicTBa (peHona

1) PactBopumocTh eHONa B BOJIE
B npoGupky nomemaror 0,5 r ¢enona u 5 min Boasl. CMech BCTPAXMBAIOT U JAlOT
orcrosThesa. HaOmiomaercss paccioeHue cmecd, (PeHON MOJHOCTBIO B BOJE HE PacTBOPSETCS.
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3areM cMech BCTPSXMBAIOT M HArpeBarOT Ha ropsdei BoasHoOU OGane. OOpa3yromuiicss pacTBOP
pa3NMBaOT B TPU MPOOUPKH.

2) KauecTBenHnas peakmus Ha peHOT

B npobupky ¢ pactBopoMm (eHoNa A00aBISAIOT 2-3 KalIM pacTBOpa XJIOPHOTO JKeies3a
(FeCly). TMosiBnsieTcst hrosieToBOE OKpAIIMBAHKUE 33 CUET 00pa30BaHUs KOMILICKCHOW COJIH:

OH OH- FeCl,

Yo [— @

3) [lonyuenue TpubpomMpenona
K 1 wmm BomHoro pactBopa ¢(eHoda 1O KamisiM  J00aBJISIOT OpOMHYIO BOJY.
OO6pazyromieecss cHayaia TTOMYTHEHHE pacTBOpa MPU BCTPSIXMBAaHWUU MCUE3A€T, OJHAKO TPHU
JanbHeneM npuodaBieHuu OpoMHOUM Boabl (3-4 M) BbIIENsieTcs OOMJIBHBIN XJIOTBEBUIHBIN
OenbIit ocagok Tpubpompenona:
OH OH

B Br
+3 HBr

penon

+ 3Br2

T
2,4,6-mpubposmenon

4) Ilonydenue eHosATa HATPUS

B npobupky ¢ HeckonbKMMHU KpucTaulamMu (eHona nobasnstor 1-1,5 mi Boabl U HX
cojepxkuMoe BceTpsixuBairoT. OOpasyercs smynbcusi (enona B Boae. K oOpa3oBabmieiics
SMYJIBCUH J100aBIIAIOT pa30aBiICHHBIN PACTBOP TMIPOKCHIA HATPUS JI0 TOJHOTO MCUE3HOBEHUS
smynbcud. K nonyueHHOMY pacTBOpY A00ABISIOT MO KaIuIAM pa30aBICHHYIO COJISIHYIO KHCIIOTY,
CHOBA MOSIBJIIETCS 3MYJIbCHS - BHOBb 00pa30BaBIIMiica (PEHOJI BBIIENAETCS B OCAIOK.

OH ONa
@ +NeOH—» [ ) + HO
o
genon genonsam nampusa
ONa OH
© + HCI + NaCl
dernonam nampus enon

7. CBoiicTBa KAPOOHOBBIX KHCJIOT

1) PacTBOpuMOCTE B BOJE Pa3iIM4YHBIX KHCIOT. B Tpu mpoOHpKy moMemarT HeOOoJIbIIoe
KOJINYECTBO YKCYCHOW KHCIIOTHI, OEH30MHOM KHCIOTHI M CMECh HE(TAHBIX KHCIOT. B Kaxmyro
npoOupKy A00aBISIOT O 5 Ml BoIbl. [Ipu 3TOM yKcycHas KUCIIOTa OBICTPO PacTBOPSIETCS B
BoJie. beH3oiiHas KucinoTa pacTBOpsIETCS B BOJE TOJIBKO NpU HarpeBaHuu. HedTsaHbie KUCTOTHI B
BOJIC HE PACTBOPSIOTCSL.

2) BzaumozeicTBHe KUCIIOT CO IEI0YaMH

B oany mpoOupky momemniatotT HeOOJIbIIOEe KOTHYECTBO OEH30MHOM KHCIOTHI, B IPYIYIO —
1 M1 cMecH HETAHBIX KMCIOT. 3aTeM B KaXJIylo MPOOUPKY 100aBIAOT 1o 3-4 Karum pacTBopa
NaOH. Conepxumoe MpoOMpPOK BCTPAXMBAIOT, MPH 3TOM KPUCTAIUIBI OCH30MHON KHUCIOTHI U
cMech He(TSIHBIX KUCIOT PACTBOPSIOTCS B IIEIOYHOM ciioe. OOpa3ytoTcs COIM KUCIOT, KOTOphIE
XOPOLIO pacTBOPUMBI B BoJe. Ecim Xopomo nepememiaTb BOJHBIM pacTBOpP ILETOYHBIX COJIEH
HEQTSIHBIX KHCIOT, 0Opa3yeTcst oOMiIbHas MeHa. DTU CoJIM 00J1a7at0T MOIOIMIMMHU CBOMCTBaMH,
T.€. SIBJISIOTCSI MbUIAMHU.
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COOH COOHa
+MaOH ——w- + HaO

(CHy)— COOH (CHyly— COONa

+ MaOH — = U/ +H0

Ecnu Ha BoJHBIE pacTBOpHI coJiell KapOOHOBBIX KHCIOT IOAEHCTBOBATH MHUHEpPATbHOU
kucinoroi (mampumep, HCI), Bbiaesnsirorcs cHoBa KapOOHOBBIC KHCIOTHI, B JaHHOM Cliydae
OeH3oiiHas ¥ HEPTSHBIE KUCIOTHI.

3) Ionmydenue caoKHBIX 3HUPOB KapOOHOBBIX KUCIOT

B nmpoOupky nomemarot HeOOIbIIOE KOJIUYECTBO YKCYCHOKHCIIOTO HAaTpUs U TPU KaIuld
STHJIOBOTO CIIHPTa. B peakmoHHyI0 cMech T00aBISIOT IBE KAILJIM KOHIIEHTPUPOBAHHOW CEpHOM
KHUCJIOTBI U OCTOpPO’KHO HarpeBarOT Ha ropsuyeil BoasgHoW OaHe. UYepe3 HekoTOopoe BpeMs
TOSIBJISIETCS] XapaKTEePHBIH 3arax sTuianerara (yKCyCHOITHIIOBOTO d¢upa):

0 H,50, 0
CHs-C¥  + CHOH —— CHp-C” + Hy0 + NaHSO,
“ONa 0-CHy-CH;

8. Xumnueckne CBOMCTBA OPraHUYeCKUX COeIMHEHUI a30Ta U cepbl
1) PactBopumocTh B Bojie
[TomecTtute B mpoOupky 1 ka0 nupuauHa, 0OpaTUTe BHUMAaHHE Ha €ro XapaKTepHbIN
3amax. Jlo6aBbTe 1 Karumro BOJBI — Cpa3y MOJIydaeTcsi Mpo3padHbiii pactBop. [{oOaBeTe emie 4
Karu BOAbl. Y OeAUTECh, UTO MUPUINH OYEHHh XOPOIIIO PACTBOPUM B BOJIC M CMEIIIUBACTCS C HEM
BO Bcex oTHOMIEHUAX. CoXpaHUTE PacTBOP IS CIEAYIOIIETO OIbITA. [Tponenaiite
AQHAJIOTUYHBIE OTIBITHI C XMHOJIMHOM U Kap0a30JIoM.
2) OcHOBHOM XapakTep NMUPHUINHA U XUHOJIMHA
Hanecure Ha TONOCKY YHHBEpPCAIBHOW WHAMKATOPHOM OyMaru Karumio pacTBoOpa
nupuarHa. MoXHO OTMETUTH JIMIIb c1aboe MoTeMHEeHHe OyMaru, COOTBETCTBYIOIIEE 3HAYCHHUIO
pH okono 7,6. [lupuaun nposiBisieT ciiadbie OCHOBHBIC CBOMCTBA. I[Ipomenaiite aHanmorngyHoe
OIpe/ieJIEHUuE C pacTBOPOM XMHOJIMHA M 3anumuTe 3HadyeHue pH pactBopa. Kakoe coennnenue
azoTa sBJseTCs 00Jiee CUIIbHBIM OCHOBaHWEM? 3allUINTe YpaBHEHUS PEaKIUi B3aMOICHCTBHS
C BOJOM NUPHUANHA, XUHOJINHA, U30XUHOJIMHA, AKPUIUHA.
3) OcaxneHue TUIPOKCHI0B METANIOB BOJHBIMU PACTBOPAMHU MUPUANHA, XUHOIHHA
[TomecTuTe B mpoOHpKY 2 KaIrjaud BOJHOTO pacTBopa NupuaAnHa u AobaBeTe Kamio 0,1 H
pactBopa xyopuna sxenesa (III). Hemennenno BwimagatoT Oypble XJIOMbS THIPOKCHIA Kele3a
(IIT), mpu aTOM 0OpasyeTcs XJIOpHI MUpHAUHKS. [IpoaenaiiTe aHaAJTOTHYHBIN OIBIT C PACTBOPOM
xjopuga Maraus. Hanummure ypaBHeHue peakiuii. OO0bACHUTE, MOYEMY pPEakIusi MPOTEKAeT C
COJIBIO K€eJe3a, HO HE C COJIbI0 MarHusl.
[Ipopenaiite aHamOTMYHBIE OMNBITBI C PACTBOPOM XMHOJIMHA. 3alHIIATE BallH
Habmonenus. CaenaiTe BBIBOJI O CHJIE OCHOBAHMI MUPUANHA U XUHOJIHMHA.
4) PactBopenue ruapokcuaa menu (1) B BonHOM pacTBOpe NUpUIMHA U XMHOJIUHA
K BomHOMY pacTBOpYy mUpHIMHA OCTOPOKHO J00aBbTE MO CTEHKaM MPOOUpKH 1 Karuiro
0,02 u pacTtBOpa cynbdaTta menu. OOpasyromuiics BHayane roiy0oil ocagok THapoKcHuIa MeIu
HEeMeIJIeHHO pacTBopsieTcs. [losiBisieTcss cuHee OKpallMBaHHWE BCIEACTBHE OOpa3oBaHUS
pacTBOpPUMOTO B BOJE KOMIUJIEKCHOTO MEAHOTO COEAMHEHUS C NHUPUIUHOM MOJ00HO
KOMIUIEKCHOMY COEIUHEHUIO MOHA MEIU C aMMHAKOM. 3alUIINTEe YPABHEHUE PEaKLUU, CUUTAs
KOOPAMHAIIMOHHOE YHUCIIO MEJIU PaBHBIM 4.
[IpoBenuTe aHaJOTMUYHBIA OMBIT C PAacTBOPOM XHWHOJWHA. Kakoll KOMIUIEKCHBIM HOH
Menu Oosee ctabumneH?
5) Peakuius THOJIOB ¢ HUTPATOM CBHHIIA
K HeckonmpkuM KaruisiM pacTBOpa THOJA B CHUPTE [100aBUTh HECKOIBKO Karelb
HACBIIIICHHOTO CIUPTOBOTrO pactBopa arerata cBuHia PD(CH3COO),. OOpa3yercs >KenThlid
0CaJIOK MepKanTuja cBuHLA. Hanuiure ypaBHEHUE peakiuu.
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6) OxucieHre MepKanTaHoB, Cyab(QHUI0B U TUCYIb(UIO0B

B tpu npoOupku nmomemaroT MepKanTas, cyabhua u nucynbdun (TBepasie). JobaBusioT
B KaXIyl 2 Kamiu 2H CEpHOM KUCIOTHI M 4-5 Kameib pacTBOpa I€pMaHraHaTa KaJus,
COJICPKMMOE SHEPruvHO BCTpsixuBaioT. Ecim oOecuBeunBaHHe pacTBOpa HIET MEIJICHHO, B
npoOupKy 100aBIsAIOT | M AMCTHIIMPOBAHHOW BOJBI M HArpeBarOT J0 00ECIBEUYHMBAHUSI.
HanumuTe ypaBHEHHMsS peakiuii, YYUTBHIBas, YTO THOJ M JUCYIb(UA OKUCIAIOTCA M0
CYTb(OKHUCIIOT, @ MOHOCYThGUI — A0 CYIhGOKCUAA U CyTb(POHA.

Kpurtepuu oneHnku:

CTyneHT J10JIKEH BBIIOJHUTE AEBATh padoT J1a00paTopHbIX padoT:

5 cemecTtp:

- MakcuManpHO 10 OammoB — 3a TMOJNHBINA, pPa3BepHYTHIM OTBET HAa TOCTABIICHHBIC
BOIIPOCHI IIPU 3alllUTE OTYETA;

- MUHUMAaJIbHO 6 0aJsTIOB — 3a HEMOJHBIM OTBET C JOMYIIEHHEM TpyObIX OMIMOOK Mpu
ONPENEIIEHUHN CYIIITHOCTH PACKPBIBAEMBIX TOHATUH, TEOPUU, SIBIICHUM.

6 cemecTp:

- makcuMmanbHO 10 OammoB — 3a TOJHBIA, pa3BEPHYTHI OTBET Ha IOCTAaBICHHBIE
BOIIPOCHI IIPU 3aILUTE OTUETA;

- MUHUMQJIbHO 6 0aJyTIOB — 3a HEIMOJHBIM OTBET C JOMYIIEHHEM TPyObIX OMIMOOK MpH
OIIPENIETICHUN CYIIIHOCTH PACKPBIBAEMBIX ITOHATHI, TEOPUH, SBICHUI.
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