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Hepeueub Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuum? C yKasanuem smanoe c])opmupoeanuﬂ 6 npouecce 0C60eHun

OUCUUNIUHDL

Kommereninm:

IIK-5 Crioco0OeH K MpOBEICHUI0 HAYYHO-UCCIEA0BATEIbCKUX pa0OT B 001aCTH XUMHUH M TEXHOJIOTHH OPTaHUYECKHUX BEIECTB

IIK-5.1 3HaeT XUMHUIO U TEXHOJOTHIO OPTaHMYECKUX BEIIECTB, HOBEUIINE JOCTHIKEHHUS B 3TOW 00JACTH HAYKH U TEXHHKH, HCTOPUIO PA3BUTHS KOH-
KpPETHOU Hay4HOH MpoOIeMbl; COBPEMEHHBIE METO/IbI UCCIIEIOBAaHUS U CPEICTB UCCIEIOBAHUS CBOMCTB U CTPYKTYP OPTaHUYECKUX BEIIECTB; OCHOBHBIE TO-
HCKOBBIE CUCTEMBI I pabOThI C HAYYHO-TEXHUYECKOU MH(pOopMalnen

1IK-5.2 YMeeT oCylIecTBISATh MOUCK, 00padOTKyY, aHAIM3 M CUCTEMAaTH3allMI0 HAyYHO-TEXHUYECKOM NH(OpMAIIH 0 TeMe UCCIIe0BaHUS;, (POPMYITH-
pOBAaTh LIETU U 337]a4d UCCIIEIOBAHUS; ONPEACIATh 00BEKT U MPEAMET UCCIEIOBaHM; TPOBOAUTH 0OOCHOBaHME aKTYaIbHOCTH BHIOPAHHOW TEMBI U XapaKTe-
PUCTHKU COBPEMEHHOTO COCTOSIHUS MU3y4aeMoi MpoOieMbl; 00padaThiBaTh MOTYUYEHHBIE Pe3YNbTaThl, MJIAHUPOBATH U MPOBOJUTH XUMHUECKHUE IKCIIEPUMEH-
ThI, aHAIM3UPOBATH M MPEACTABIATh UX B BHJIE 3aKOHYCHHBIX HAYUYHO-HCCIEAOBATEIbCKUX pa3paboTokK; GopMyIHUpoOBaTh M pa3peliath 3aJauu, BOZHUKAIO-
M€ B XOJI€ BBIMOJHEHUSI HAYYHO-UCCIIEA0BATEIbCKON paboThl; BEIOUpATh HEOOXOAUMBIE METOAbI UCCIEA0BAaHUS, UCXOAS U3 3a/1ad KOHKPETHOTO HCCIEO0-
BaHUs; COCTABJIATH OTYET O HAYYHBIX MCCIEAOBAHUAX; MOJIB30BATHCS (PUZUKO-XUMUYECKMMH METOJaMH YCTAaHOBJICHHS CTPOCHHSI OPTaHUYECKUX BEILECTB;
MOJIb30BaThCs HAOOPOM KOMITBIOTEPHBIX MPOTpamMM ISl 00paOOTKH MOTYYESHHBIX Pe3yIbTaToB

11K-5.3 BnayieeT OCHOBHBIMU MOHATHSAMH U 3HAHUSIMU B 00JIACTH XUMHUU U TEXHOJOTUU OPTaHUYECKHUX BEIIECTB; COBPEMEHHBIMU WH(OPMAaIIMOHH bI-
MU TEXHOJOTHSMH TPU MPOBEICHUU HAYYHBIX MCCIIEIOBAHUN, KOHKPETHBIMU MPOTPAMMHBIMHU MPOAYKTAMU U WH(GOPMAIMOHHBIMU PECYpCaMU; HaBBIKAMH
MPOBEJCHUS HAYYHBIX MCCIEAOBAHUN U TEXHMUYECKUX Pa3pabdOTOK; METOJaMU KOHTPOJIS TEXHOJOTHYECKHX MPOILIECCOB M aHATUTHUECKON CTaHIap TU3aluH
KayecTBa OPraHMYECKHUX MPOAYKTOB C MCIOIb30BAaHUEM (PU3UKO-XMMHUECKUX METO/0B; HaBBIKAMH CaMOCTOSITENILHON paboThl, cmoco0aMu MpOBEACHUS Ha-
YUYHBIX OOCYXJICHUI, HAaBBIKAMH BBICTYIIJICHUH ¢ HAYYHBIMU JOKIJIAJaMH; OIEHKU MOy4YEeHHBIX Pe3yIbTaTOB



Hnouxkamopowi Omanwt hopmuposanus 6 npoyecce 0c60eHUA OUCUUNTTUHDL
oocmudiceHus (vkazamw ece memwl uz PIIJ])
Komnemenyuu Jexkuyuu Ilpaxmuueckue Jlabopamopnuie Kypcoeoii npoexm Haumenosanue
3anamus, 1abopa- 3anAmMuUA (paboma) OUEeHOUHOZO Cpedcmea
MOPHBLIL NPAKMUKYM
I1K-5.1 Temwt 1-6 Tema 1-4 Tema 1-10 He npeoycmompenst | Omuem no nadopamop-
HbIM padomam, KoJ10K-
8UYMbL, IK3AMEH
I1K-5.2 Temwt 1-6 Tema 1-4 Tema 1-10 He npeoycmompenvt | Omuem no nadopamop-
HbIM padomam, KoJ10K-
8UYMbL, IK3AMEH
I1K-5.3 Temwt 1-6 Tema 1-4 Tema 1-10 He npedycmompenvt | Omuem no nadopamop-
HbIM padomam, KoJ10K-
8UYMbl, IK3AMEH

Ilepeuensv oyenounvix cpedcme no oucyuniune (Mooy)

OneHuBaroe MEponpusTUs Kon-Bo - baster
min | max
S cemecTp
JlaGoparopHas paboTa 6 36 60
Komnoksuym 2 24 40
NTOT'O 60 100
6 cemecTp
JlaGoparopHas paboTa 4 24 40
KomnokBuym 2 12 20
OK3aMeH 1 24 40
NTOT'O 60 100




HlIxana ouenusanus

Mudposoe
BbIpPa:KeHHe

BbipaxkeHue B
oaJsax:

CaoBecHoe
BbIpaKeHHe

Kputepun onieHKH HHIMKATOPOB AOCTHKEHUs PH (hopMe KOHTPOJIS:

JK3aMeH / 3a4er ¢ OLleHKOI

5

87 -100

Otnu4Ho (3a-
YTEHO)

O1neHKa «OTJIMYHO» BBICTAaBIISICTCA CTYIEHTY, €CJIH TEOPETUUECKOE COIep-
JKaHHME Kypca OCBOCHO IIOJIHOCTBIO, 03 Ipo0esIoB; HCUEPIIBIBAIOLIE, [TOCTIe-
JIOBaTEJIbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT Marepuai; CBOOOJHO
CHpaBIAETCS C 3aJadyaMy, BONPOCAMHM W JAPYTMMH BHIAMH IPUMEHEHUS
3HaHUI; HUCIIONB3YET B OTBETE AOMOIHUTEIbHBII MaTepua Bce IpeayCcMOoT-
PEHHBIE IPOrPaMMOi1 3a1aHMsI BHIIIOJIHEHBI, KAYECTBO UX BBIIIOJIHEHUS OLle-
HEHO YMCJIOM 0ajoB, OJIM3KUM K MAaKCHMAaJIbHOMY; aHAIU3HUPYET MOJTyUYeH-
HBIE PE3YyJbTaThl; MPOSBISIET CAMOCTOATEIIBHOCTh MPH BBINOJIHEHUM 3a7a-
HUH

74 - 86

Xoporio (3a-
YTEHO)

OreHKa «XOpOILIO» BBICTABIISACTCS CTYACHTY, €CJIM TEOPETHUYECKOE COIEp-
JKaHHE Kypca OCBOEHO IOJHOCTBIO, HEOOXOAMMBIE MPAKTUYECKHUE KOMIIE-
TEHIIMM B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrpaMMoin
00yyeHus1 yueOHbIE 3a1aHUS] BHIIIOJIHEHBI, KAUECTBO UX BBIMOJIHEHHS AOCTa-
TOYHO BbIcoKoe. CTyJeHT TBEpAO 3HACT MaTepuall, TPaMOTHO H I10 CYIIECT-
By M3JIaraeT ero, He JOIyCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

O1neHKa «yZOBJIETBOPUTEIBHO» BBICTABIISCTCS CTYIEHTY, €CIH TEOpeTHIe-
CKO€ COJIepXaHHe Kypca OCBOEHO YaCTUYHO, HO MPOOesbl HE HOCST CyIlle-
CTBEHHOT'O Xapakrepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOH 3a-
JaHU{ BBHIIIOJHEHO, HO B HUX UMEIOTCS OIIMOKH, TP OTBETE HA NOCTaBJICH-
HBI BOIIPOC CTYIEHT JOITyCKAaeT HETOYHOCTH, HEIOCTATOYHO NPaBHIIbHbBIE
(bopMynUpoOBKH, HAOIIOAAIOTCS HApYIIEHHUS JIOTHUYECKOH MOCienoBaTelNb-
HOCTH B U3JI0KEHUH TPOrPaMMHOI0 MaTepHaa.

Huxe 60

Heynosnetso-
PUTEIHHO
(He 3auTeHO)

OrneHKa «HEYZOBICTBOPUTEIHHO» BBICTABISIETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepuaa, OMyCKaeT CyIIeCT-
BEHHBIC ONIMOKH, HEYBEPEHHO, C OONBIIMMHU 3aTPYJHEHHUSIMU BBHITIOIHSIET
MpaKTHYecKue paboThl, HEOOXOAMMEBIC NPAKTUYSCKUE KOMIICTCHIIUU HE
c(hopMUpOBaHKI, OOJTBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMON 00ydYeHHS
y4eOHBIX 3aJ]aHWif HE BBIITOJIIHEHO, KAYECTBO MX BHIMIOJHEHUS OI[CHEHO YHC-
JIOM 0aJIIOB, OJIM3KUM K MHHUMAJIBHOMY




Kparkas xapakTepucTHKa OLIeHOYHBIX CPeJACTBa

TEMBI, pa3aciia uin pa3acsioB JUCHUIIIINHBI, OpTraHu-
30BaHHOC KaK yqe6Hoe 3aHATHUC B BUAC CO6CCCI[OB3.—
HUS IPEIIogaBaTeisd € O6y‘{aIOH_[I/IMI/IC5{.

Ne | Haumenosanue |Kpamkaa xapakmepucmuxa oyenounozo cpeocmea| Ilpeocmaenenue
n/n | oyenouno20 cpeo- OUEHOUHO020 cpedcm-
cmea 6a 6 honoe
1 2 3 4
1. |JIaGopaTtopHas pa- |ITo B y4eOHOUH pabOTHI, IEIbI0 KOTOPOU siBIisieTcs | TeMbl 1abopaTOpHBIX
6ota u3ydeHue (MCCiIeJoOBaHue, U3MEPEHNE) XapakTepu-  (paboT, KOHTPOJIbHBIE
CTHK JJaOOpaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEMeE Jia-
Llenp 1abOpaTOPHBIX 3aHATHIA: OCBOCHUE M3ydaeMoii [0OpaTOpHOI paboTHI,
y4eOHOM JUCHIUTUIMHBL, TPHOOPETEHNE HABBIKOB BOIIPOCHI K KOJIJIOK-
NPaKTUYECKOTO MPUMEHEHUS 3HAaHUH y4eOHOW AUC- |BHyMY
IUTUIMHBI (TUCIUILINH) C UCIIOJIb30BAaHHEM TEXHUYE-
CKHX CPECTB U (W1M) 000py10BaHUS
2. |lIpaktuueckoe 3a- |B xoje npakTuyeckux padboT CTYJICHTHI OBJIAACBAOT |TeMbl IPAaKTUYECKUX
HSTHE YMEHUSIMH T10JIb30BaThCs Pa00TaTh C HOPMATUBHBIMY |3aHATHIA; KOHTPOJIb-
JIOKYMEHTaMH U UHCTPYKTUBHBIMU MaTepHaIaMHu, HBIC BOIIPOCHI U 3a/1a-
CIPaBOYHUKAMH, COCTABJIATh TEXHUYECKYIO JOKY- HUS 110 TEME MPaKTH-
MEHTAIIUIO; BBIIOJIHATH YEPTEKH, CXEMBbI, TAOJIUIIBI, |[UECKOTO 3aHSATHUS
pemarh pa3Horo pojia 3a7ayu, JejiaTh BRIYACIICHUS,
OIIPENENATh XapaKTePUCTHKH PA3IMYHBIX BEIIECCTB,
00BEKTOB, siBJIeHUH. L[e)b mpakTHYeckux 3aHsITHIA
3aKJII0YAeTCs B BBIPAOOTKE Y CTY/ICHTOB HaBBIKOB
NPUMEHEHMS MOJYYEHHBIX 3HAaHUH 11 peleHus
IPaKTUYECKHX 33/1a4 B IIPOLIECCE COBMECTHOM Jiesi-
TEJIbHOCTU C MPETo1aBaTeIsIMU.
3. |KomnokBuym CpencTBo KOHTpOJIS yCBOEHHsI yueOHOro Matepuana |Bompocs! no Te-

Mam/paszzaenam Juc-
[UILINHBI




BN

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

MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoit denepannn
HwxHeKkaMCKkHii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((unuan) dpeaepaibHOro
rOCyIapCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHHOTO YUPEIKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
Hanpagsnenue noaroroku: 18.03.01 Xumuueckass TeXHOJIOTUSA
[Tpoduns TOATOTOBKHU: «XUMUYECKAsT TEXHOJIOTHUS OPTaHUYECKHUX BEIIECTBY

Ilepeyens BONPOCOB HA IK3aMeH
no aucuuiuinne «llepBudnblie mporecchl HepTenepepadoTKM

OO6urme cBeneHust 0 HEPTIHOM U Ta30BOH MpoMbIUIeHHOCTH. Jl0ObI4a HedTH U rasa.

['nnoTe3pl MUHEPATIBHOTO M OPTaHUYECKOTO IPOUCXOXKICHUS HeTH.

OpaKIMOHHBIN U XUMHUYECKHIA COCTaB HE(PTH.

Xumuueckas KinaccupuKanus HeTH.

TexHonornueckas Kiaccupukanus HeTH.

CpoiicTBa HEQTH U HEPTENPOAYKTOB: XAPAKTEPUCTHUYECKHE TOUYKM KUTCHUS HEPTIHBIX (Ppax-
U, XapaKTepUCTHYECKUH (PaKTOp, TIIOTHOCTE.

CpoiicTBa He(h)TH U HEPTENPOIYKTOB: MOJICKYISIPHAS Macca, BA3KOCTh, TEMIIEPATyphl KPUCTAI-
JU3aluu, IOMYTHEHUS U 3aCThIBAHUS.

CpoiicTBa HEPTH U HEPTEMPOAYKTOB: TEMIIEPATYPHI BCIBIIIKH, BOCIZIAMEHEHHUS U CaMOBOCIIJIa-
MEHEHMS], ONTUYECKHE CBOMCTBA, OKTAHOBOE U 1IETAHOBOE YHUCIIA.

[TonroroBka HedTH K IepepaboTKe.

ObecconuBanne Hedr Ha HIT3.

[TonroroBka MpUpoOAHOro ras3a K nepepadoTke.

TonnuBHBIN BapuaHT HETITYOOKOM nepepaboTKU.

TonnuBHBIN BapuaHT ri1y0OKOH nepepaboTKy.

TonnuBHO-MacIsIHBIA BapHaHT NepepadoTKu HePTH.

Hacanounsle u TapenbyaTbie KOJIOHHBI.

Cutyatsle, cUTYATO-KJIallaHHbIE, KJIallaHHbIE, KOJIIIAaYKOBbIE TAPEIIKH.

brnok atmocdepHoii neperonku Hegtr yctanoBku IJIOY-ABT-6.

brnok BakyymHOI meperonkn Mazyrta ycranoBku DJIOY-ABT-6.

brnok crabunm3anuy 1 BTOpUYHOH 1eperoHkn Oen3uHa ycranoBku DJIOY-ABT-6.

Kpurtepuu ounenku:

Onenka «otau4Ho» win 36-40 0auioB — OTBETHI Ha BONPOCH! CBUIETENLCTBYIOT 00 yBe-
PEHHBIX 3HAHUSX U YMEHHUSIX CTYACHTA.

Onenka «xoponio» uin 32-35 6ajijioB — OTBETHI Ha BOIPOCHI CBUJETENBCTBYIOT O J10CTa-
TOYHBIX 3HAHUAX U YMEHHSIX CTyJEHTA.

OreHKa «yIOBIETBOPUTEIBHO» WK 25-31 OaigoB — OTBETHI Ha BOMPOCH CBHUJIETEILCT-
BYIOT O HEIOCTaTOYHbBIX 3HAHUSIX U OTPAaHMYEHHOM YMEHUHU CTYICHTA.

OreHka «HEYJIOBIETBOPUTEIHHO» WK (0-24 OaijIoB — OTBETHI HA BOMPOCHI CBHUJIETEILCT-
BYIOT O CJIa0BIX 3HAHUSX U HEYMEHUU CTYACHTA.



MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMCKHii XUMUKO-TEXHOJIOTUYECKUN MHCTUTYT ((uiran) genepalbHOTro
rOCyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOTO YUPEIKACHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)

Coaep:xkaHue KOJUIOKBUYMOB
no qucuumnuie 51.B.J1B.02.02 ITepsuuHsble npolecchl HedrernepepadoTKu

Komnoksuym 1 «O0mmast xapakTepucTuka HeTH U Ta3a, CBOMCTBA HE(YTH U HEPTETIPOTYKTOBY

1. 'mnore3a MUHEPAIBLHOTO MPOUCXOXKIEHUS HePTH. 'Mnmoreza OpraHMYECKOro MPOUC-
XOXKICHUS HEPTH.

2. OpaKkIMOHHBIA U XUMUYECKUN cocTaB He(TH. XuMUdeckas kiaccuduxanus. TexHo-
JOTHYeCKast KiIacCH(pHUKAIIHS.

3. XapakTepuCTUUECKNE TOYKM KHUIMEHUs He(TSHBIX (pakmmid. XapaKTepucTuie-
ckuit hakrop. [TnoTHOCTE HEPTH. MoOnekymsipHas macca. Bsaskocts. Temmeparypa kpucramumsa-
LMY, IOMYTHEHMS, 3aCThIBaHUs. TeMIeparypa BCIBIIIKH, BOCIZIAMEHEHM ], CAMOBOCINIAMEHEHHS.
OnTuueckue cBoiicTBa. OKTaHOBOE U 1I€TAHOBOE YHCIIA.

KonnokBuym 2 «OcHOBHBIE HaNpaBIeHUs IepepabOTKH HEPTH»

1. TonnuBHOE HarpaBieHUE NEPepadOTKU HEPTH.
2. TorMBHO-MaCIISIHOE HaNpaBJeHne HeTH.
3. Hedrexumuyeckoe MM KOMIJICKCHOE HaIlpaBlieHHE MepepadoTKH HEPTH.

Komnoksuym 3 «Knaccudukaius ycTaHOBOK NTEPBUYHON MepepadOTKU U UX anapaTypHOe
odopmIteHHE»

1. TexHoNIOrHMYECKNE CXEMBI YCTAHOBOK MEPBUYHOM NepepaboTKu HedTH A TOIIMBHO-
ro BapHaHTa nepepadoTku HedTH.

2. TexHOIOrMYeCcKUe CXeMbl YCTAaHOBOK MEPBUYHON NepepaboTKU HEPTH Ui TOTLIUBHO-
MAacJISIHOrO BapHaHTa nepepadboTku HedTu.

KOHHOKBI/IYM 4 ((COBpeMeHHLIe MMPOMBIIIJICHHBIC YCTAHOBKH IICPET'OHKH He(I)TI/I u rasa»

1. biiok armocdepHoii neperonku Hedtu ycranoBku IJIOY-ABT-6.
2. biok BakyyMHOI neperonku Maszyrta yctanoBku 3JIOY-ABT-6.
3. biok cTabmin3anuu 1 BTOPUYHOI neperonku 6ensuna yctanoBku JJIOY-ABT-6.

Kpurtepun onenku:

5 cemecTtp:

MaxkcumanbHo 20 6ansioB (3a 1 KOJUIOKBUYM) - 32 TIOJHBIHN, pa3BEpHYTHIA OTBET HA MO-
CTaBJICHHBIE BOIIPOCHI.

MunumanbHo 12 6ansoB (3a 1 KOJUIOKBUYM) — 3@ HETIOJIHBINA OTBET C JOMYIIEHUEM IPY-
ObIX OIIMOOK IPU OIPEICIEHUH CYLTHOCTH PACKPhIBAEMBIX MOHATHHA, TEOPUH, SIBICHUH

6 cemecTp:

MaxkcumanbHo 10 6ansoB (3a 1 KOJUIOKBUYM) - 32 TIOJHBIHN, pa3BEpHYTHIA OTBET HA MO-
CTaBJICHHBIE BOIIPOCHI.

MunumanbHO 6 6aiioB (3a 1 KOIJIOKBUYM) — 32 HEMOJHBIM OTBET C JOMYIIEHUEM TPYOBIX
OLIMOOK MPU OINPEASIICHNH CYITHOCTH PACKPBIBAEMBIX IMOHATHIA, TEOPUH, SIBICHHUIHA



MuH#CTEpCTBO HayKH U BBICIIEro oOpazoBanust Poccuiickoii denepannn
HwxHekaMckuii XUMUKO-TEXHOJIOTUYECKUH MHCTHTYT ((uuan) dpeaeparbHOro
rOCYIapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOTIO YUPESIKICHHUS
BBICILIEr0 00pa30BaHUs
«Ka3zaHCKuil HallMOHAJIBHBIN UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEPCUTET)
TexHonoruueckuii GpakynbTeT
Kadenpa Hedrexumudeckoro cunresa

KommnuiekT 3ananuii 1j1s 1a00paTopHbIX padoT
no qucuumnuae 51.B./1B.02.02 ITepsuuHsble npolecchl HedrernepepadoTKu

JlaGopatopHas pabota Nel «OnpezneneHue IOTHOCTH HEDTAHBIX QPaKIUA U
HEe(TEIPOIYKTOBY

[110THOCTh XapakTepU3yeT HJIEHTUYHOCTb, YaCTOTY M KOHIEHTpauuio BemiecTBa. [l
MHOTHUX BEILIECTB YCTAHOBJIEHA 3aBUCUMOCTb MEXIY INIOTHOCTBIO U KOHLIEHTpALlUEH.

[TnoTHOCTh HEPTENPOIYKTa B COUCTAHUH C JAPYTUMH (PU3HKO-XUMHUICCKUMH TIOKA3aTeIIsI-
MU XapaKTepU3yeT CBOMCTBO U KauecTBO HEPTeNpoaykToB. Tak Oojee BbICOKas INIOTHOCTh YKa-
3bIBAaET Ha OOJIbIIIEE COJIEPIKaHNE APOMAaTUUYECKHX KOMIIOHEHTOB, a 00jiee HU3Kasi — Ha CoJeprKa-
HUE MPEJENIbHbBIX YIIIEBOJOPOJIOB.

[110THOCTH MOKET OBITH OINpezesieHa apEOMETPUUECKHM METO/10M ¢ To4HOCThIO 10 0,001
Kr/nC.

[TnoTHOCTP HEOOXOMMMA I pacuéTa Macchl HeTel U HEPTEPOIYKTOB MPH UX MPUEME,
OTIIyCKE U y4€Te, IOCKOJBKY YUET KoJmuyecTBa HedTel u HepTenpOAYKTOB B 0ObEMHBIX BEIUYH-
HaX HeyJO0O0eH, TaKk KaKk 00beM XKUAKUX He(YTEIPOIYyKTOB 3aBUCUT OT TEMIIEPATyphl, KOTOpas 13-
MEHSETCS B IOBOJIbHO IIMPOKUX Mpejenax. BennunHa mioTHOCTH BXOAUT COCTAaBHON YacThiO BO
MHOTHE (HOPMYIIBI, UCIIOJIb3yeMbIC MPU TEXHOJIOTHYECKHX W MEXaHHUYeCKux pacuérax. Kpome
TOTO, IUIOTHOCTh SIBJIAETCS HOPMUPYEMBIM MOKa3aTeseM JIJIi MHOTHUX TOBapHBIX HEPTEIPOIyK-
TOB. [InmoTHOCTH HedTel 1 HEPTENPOAYKTOB HAXOAATCS B CIASAYIOIIMX MIpeIenax:

- eyt 720-1070, gamte 800-900 xr/m>

- GensnHoBbIe (pakuuy — 650-760 kr/m

- KepocuHOBbIE dpakuuu — 7 75-850 Kr/M>

- msenbHbIe Gpakiun — 810-890 kr/m®

- BakyyMHBIe Tasoiim — 820-930 kr/m>

- MacIIsSHbIe UCTHILISTEL — 880-940 Kr/m®

- rypoHs — 970-985 kr/nm’.

[T10THOCTD, KaK MMOKa3aTeidb KauyecTBa, MPeAyCMOTPEHA CTaHAapTaMu Ui TapHbIX HedTel,
MOTOPHBIX TOIUIMB, Ma3yTOB, Ta30TypOMHHBIX TOILJIMB, TOIJIMBA MAJIOBA3KOTO CYI0BOTO, OCBETH-
TEJIbHOI'0 KEPOCHHA U CMa30YHbIX Macell.

Jlns ToBapHBIX He(TEH IUIOTHOCTH SIBJISIETCS OJHUM M3 IOKa3areseil, B 3aBUCUMOCTU OT
BEJIMUMHBI KOTOPOTr0 HEPTH MOPA3AEISIOTCS Ha CIEAYIOUINE TUTIBI:

- 0c060 serkas 830,0 kr/m>

- nerkas Heptr 850,0 Kr/M>

- cpennsis Hedts 850,1-870,0 Kr/M>

- HeTh OMTYMHUHO3HAs BhIIIE 895,0 Kr/M°.

OCHOBHBIMH METOJIaMU U3MEPEHHUsI TNIOTHOCTH SIBJIFOTCS apEOMETPHUECKUN W TUKHOMET-
pudeckuii Metoapl. Hanbosee TOUHBIM SIBISIETCS MUKHOMETPUYECKUA METO. APEOMETPHI SIBIISI-
I0TCs HanboJiee paclpoOCTPAHEHHBIMH CPEICTBAMU U3MEPEHHS MJIOTHOCTH, TaK KaK OHU MPOCTHI
1 yoOHbI B paboTe. C MOMOUIBI0 apeOMETPOB ONPEEISIOT INIOTHOCTh CBETJIBIX U TEMHBIX HE(-
TEMPOJYKTOB U Maces, UMEIOIINX BI3KOCTh MPH 50°C ne Gonee 200 CaHTHCTOKC (cCr).

CyImHOCTh METO/1a 3aKJII0YAETCs B MOTPYKEHUN apeoMeTpa B UCIIBITYEMbIN MPOAYKT, CHSI-
TUU MOKa3aHMs [0 LIKaje apeoMeTpa Mpu TeMIlepaType ONpeeIeHus U MepecueTe pe3yabTaToB
Ha IJIOTHOCTH MPU TeMIEepaType 20°C.




Apeometp (puc. 5) mpeacraBisieT coO0N CTEKJISIHHBIN 3amassHHBIA MUIUHID (TTOTUIABOK),
3aKaHYMBAIOIIMICS B BEPXHEH 4acTU CTEp)KHEM, CHAOKEHHBIM I'paAyHpPOBAHHOM IMIKAIONW IUIOT-
HocTH. HKHAA 9acTh MOIUIaBKa 3amnojiHeHa 0amiacToM MOCTOSSHHOM MacChl.

JUsis OBBIIIEHUS] TOYHOCTH M3MEPEHUs MOJIb3YI0TCs HAaOOpOM apeoMEeTpOB, IKAIbl KOTO-
PBIX OXBAThIBAIOT OIIPEEIECHHBIN 1Mana3oH MIOTHOCTEH.

I'pagynpoBKy apeoMeTpoB MPOU3BOAAT IIPU TEMIIEPATYPE 20°C ¥ OTHOCAT K IUIOTHOCTH
BOJbI IIpU 4°C. [TosTOMy ¢ mMOKa3aHUi IIKAJIbl CHUMAIOT 3HAYEHUS OTHOCUTEJIBLHOW IUIOTHOCTH
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Pucynok 5 — Apeomertp

Merton omnpeneneHus MIOTHOCTH € MOMOIIBIO MMKHOMETpPa OCHOBAaH Ha CPAaBHEHUH MacChl
UCIBITYEMOT0 HE(PTENPOIyKTa ONpeaeIeHHOro o0bemMa MpH ONpeesiEHHON TeMIepaType ¢ Mac-
COI1 BOJIBI TOTO k€ 00beMa MPH TOM K€ TeMIiepaType.

JlaHHBIN METOJ HE3aMEHUM B Te€X CIIydasx, KOTJla UCCIIEyeMOE BEUIECTBO UMEETCsS B He-
00JIBIIOM KOJIMYECTBE, U IPUMEHUM JUIS JTIOOBIX HEPTENPOLYKTOB, BKIIIOUask OUTYMBI.

TTHKHOMETPHIECKHIT METOJ| caMbIii TouHbIi (Togrocts 0,0002 T/cM%), HO Goree HTENB-
HBIH.

[MukHOMeETp MpeacTaBisieT co0OM CTEKIIIHHBIN COCY/l C KOJIbLIEBOM METKOM Ha Ielke (puc.
6) oobemoM 0 1 10 100 mut.

Pucynok 6 — IIukHomeTp
MeTtoinka onpeaesieHns NI0THOCTH aPEOMETPUYECKUM METOJIOM:
[IpoOy ucneiTyeMoro HeTempoayKTa HANUBAOT B MUIUHAP eMKocThio 200 M Ha 2-3 cM
HIDKE BepXHero kpas. L{uauHap gomkeH ObITh YCTAaHOBJICH Ha POBHOM MOBEPXHOCTU. UTOOBI HE
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00pa30BBIBANIaCh MEHA HA MOBEPXHOCTH MHIWHAPA, MPOIYKT HAIMBAIOT HE MPSMO HA JTHO IH-
JUHpA, a IO CTEKJISTHHOW Majo4yKe WM MO CTeHKaM IWinHIapa. Eciou meHa Bce ke oOpa3oBa-
J1ach, TO B CIy4Yae MaJOBSA3KOr0 MPOAYKTA TOCTATOYHO XJOMHYTh JAJOHBIO 110 BEPXY LUIIMH]IPA,
a B ClTy4ae BBICOKOBSI3KOTO MPOYKTA €€ HA/I0 CHITHh (PHIIBTPOBAILHON OyMarou.

Heob6xonumMo, 4To0BI TEeMIIEpaTyphl HUIUHAPA U UCIIBITYEMOU MTPOOBI OBLIN OJMHAKOBBIMH.
Temnepatypy mpoObl U3MEPSIOT TEPMOMETPOM C IIEHOW JeIICHUs 1°C 1o u mocne MU3MEPEHUS
IJIOTHOCTHU. TemMneparypa npu NpOBEASHUH UCIIBITAHUN T0JKHA OCTAaBATHCS MOCTOSTHHOM.

YucTtelii 1 CyXOM apeoMETpP OCTOPOKHO OMYCKAKOT B LMJIMHAP, HE JOIYCKas CMAa4YMBaHUS
YaCTU CTEPIKHS, PACIIOI0KEHHON BBILIE YPOBHS IMOTPYKEHHUS.

Korna mocne ycraHOBKM KoJieOaHUs apeoMeTpa MPEKPaTITCs], OTCYUTHIBAIOT MTOKA3aHUS 110
BEpXHEMY Kpal0 MEHHCKa, IIPU 3TOM TJla3 HAXOAMUTCS Ha ypoBHE MeHHMCKa. OTcUeT mo IKaje
apeoMeTpa COOTBETCTBYET INIOTHOCTH HEPTEIPOAYKTA MPU TEMIIEpAType UCTILITaHUS { B r/em’.

M3MepeHHO€e 3HAYeHUE IUIOTHOCTHU () IPUBOAAT K IJIOTHOCTH IPU 20°C (P2p) mo ¢op-
MyJie

P =P Ty (t—20)

TemmnepaTypHyt0 MOMPABKY Y ONPEACNSIOT 1Mo Tabnauie 1, mpuBeACHHON HIXE, B 3aBUCHU-
MOCTH OT JYaIia3oHa IJIOTHOCTH, B KOTOPOM JIEKHUT U3MEPEHHOE 3HAYCHHUE.

Tabmuna 7 - CpeqHue 3HaYCHUS TEMIIEPATYPHBIX TOMPABOK TUIOTHOCTH HEPTETIPOTYKTOB

[InotHOCTH TeMnepaTypHaoﬂ [InotHOCTH TeMnepaTypH%ﬂ

nonpaska Ha 1°C nonpaska 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

MeTtoauka onpeaeICHNs IOTHOCTH TUKHOMETPUUYCCKUM METOIOM:

[IukHOMETp MOCIIEIOBATENBHO MPOMBIBAIOT JUCTHIMPOBAHHON BOJIOM, a 3aTEM CIIUPTOM
Y BBICYIIMBAIOT B CYIIWJILHOM IIKA(y, OXJIAKIAIOT B 9KCUKATOPE U B3BEIIMBAIOT C TOYHOCTD JI0
0, 0002 r.

3aTeMm 3arnoHSI0T JUCTUUIMPOBAHHON BOJOM 10 METKU U B3BEUITHUBAIOT.

O0BbeM TUKHOMETpPA OTPEEIISIOT 10 hopMyIie:
_my—my
~ 0,99823'

T

rJie mj — Macca IMyCTOTO MUKHOMETPa,
My — cpeaHee 3HaYeHNe MAcChl TMKHOMETPA C BOJIOH;
0, 99823- macca 1 M1 BOJBI TIpH 20°C.
Jlanee TMKHOMETP 3aIOIHSIOT HCIBITYEMBIM MPOIYKTOM 110 METKY M TIOMEIIAIOT B TEPMO-
crar nipu 20°C Ha 30 MUHYT. 3aTeM B3BEIIMBAIOT ITHKHOMETD.
PacueT mioTHOCTH HEDTEPOAYKTA OCYIIECTBIISIOT 1O OpMYyIIe:
g Mo —my
Py = . f
Ir7ie my —Macca MMKHOMETPa C aHAJIM3UPYEMbIM BELIECTBOM;
M1- Macca MyCTOro MUKHOMETPa;
V- 00beM MUKHOMETDA.

JlaGoparopHas paboTta Ne2 «OmnpeseneHne noka3arens IpeaIoMICHUs
Ecny MOHOXpOMAaTHYECKUH CBET NMPOXOAUT Yepe3 IPaHHUIly pas3zeiia IByX pa3IMyHbIX Cpes,
TO OH OTKJIOHSIETCS 110 3akoHy CHeumyca

sinaa ¢

——=—=n,
sing ¢,
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TJIe €1 ¥ ¢ — CKOPOCTh cBeTa B cpeax 1 u 2. Hambonee yacTo mepBoOHAYAIBHOM CPENIOH SIBISIETCS
BO3YX.

& Cpeoa 1

Cpeoa 2

B¥©

[Tokazarenb MpeIOMIICHHS CHIIBHO 3aBHCUT OT TEMIIEPATYpPhl. Y OpraHUYECKHUX KUIAKOCTEH
¢ pocroM Temreparypsl Ha 1°C oH majaer Ha 4-10* - 5-10™. Iokasarens MpeJIOMJICHUS OTpeie-
JSIOT ¢ TOMOINBI0 pedpakromeTpoB. s u3MEpeHUs HEOOXOAMMO JHIIb HECKOJIbKO Karelb
KUJKOCTH, TOUHOCTh n3MepeHus coctarisier +0,0001.

MeTtoiMKa onpeeIeHUs TOKa3aTes MPEIOMIICHIS

Pucynok 7 — O0Ouumii Buj pepakromerpa
1 — BepxHee noryIapue H3MEPUTEINEHON TOJIOBKH; 2,9 — MaXOBHYKH;
3 — HIDKHEE MoJIyIapue U3MEepHUTEIbHOM TOJIOBKY;
4 — OCBETHTENHLHOE 3€PKANO0; 5 — 3epKaJIo sl OCBEICHHUS [ITKAJIbI;
6 — oxomrko; 7 — 3puTenpHas TpyoOa; 8 — okyisap; 10 — TepMomeTp;
11 — smpuex; 12 — THE340 IS KiIro4a

O4YHuCTUTH JIMIIEBBIC CTOPOHLI IIPU3M XJIOTIKOBOM BaToii ¢ noAXOoAduM JICTYIUM PaCTBO-
puUTeIIeM. HpI/IJ'IO)KI/ITB AHAJIU3UPYCMYIO ITOPIHIO K TOBEPXHOCTHU peq)paKHI/IOHHOﬁ IMPpU3MBI C 110~
MOIIBIO CTEKJISTHHOM MaJIOYKH C 3aKPYIIJICHHBIM KOHIIOM WJIK C IIOMOIIBIO MHUIICTKHU TaKUM 06pa—
30M, 4TOOLI 00J1aCTh MCKAY IpUu3MaMu ObLIa ITOJHOCTRIO 3aII0IHEHA.

HaCTpOI/ITB HCTOYHHUK CBC€TA TaKUM 06pasoM, YTOOBI nanafoumﬁ CBCT IIPOXOAUIT HEpPE3 OC-
BCIIACMBIC ITPU3MBI. I[BI/Il"aTB ONTUYCCKYIO prGKy an/I60pa A0 TCX MOp, MOKa HC CTAHCT BUJAHO
JACICHHUC T10JI4. HaCTpOI/ITL KOMIICHCAIITUOHHBIC ITPHU3MbI TAKUM 06p330M, YTOOEI I10JI€ COCTOSIIO
W3 CBETJION U TEMHOM 4qyaCTu, U HC OBLIO HBCTHOfI 6aXpOMBI Ha rpaHune pa3acia.

BpamaTL BUHT TOHKOM HaCTpOﬁKH U COBMCIATh I'paHUIyY pa3aciia MoJjisi ¢ NCPCKPECTUCM
ONTHYECKOM pr6KI/I CyuteIBaTh IOKa3aTelb MMPEJIOMJICHUSA YCPE3 MHUKPOCKOII C Ir'palynpOBaH-
HOM MKaHOﬁ, OLICHUBAsA YCTHIPC ACCATUYIHBIX 3HAKA.

JlaGoparopHas pabota Ne3 «OnpezeneHue BI3KOCTH HeDTH U HEDTENIPOTYKTOBY

BsskocTh siBisieTcss BaKHEHIIEH XapaKTepUCTHKOW HeTel, KOTopas MCHOJIb3YeTCsl MpHU
MOJICUeTE 3aracoB HEPTH, MPOSKTUPOBAHUM U pazpabOTKe HEPTIHBIX MECTOPOKACHUH, BEIOOpE
crioco0a TpaHCIOpTa U CXEMbI IepepaboTKU HEPTH.

Bs3kocThi0 Ha3bIBaeTCSl CBOMCTBO >KHUIKOCTEH (ra3oB) OKa3blBaTh CONPOTHUBICHHE Tepe-
MEIIEHNIO OHON YaCTHU )KUAKOCTH OTHOCUTENIBHO IPYroM MOJ YCUJIMEM CABUIA.

@DaKTOpBbI, BAUSIIOMINE HA BA3KOCTh HE(PTH:

- TEMIIEPATYpa;
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- IaBJICHUE;

- KOJIMYECTBO PaCTBOPEHHOIO rasa;

- COJIEpKaHNE U COCTOSIHHE ac(abTO-CMOJIMCTHIX BEIECTB;

- COJIEpKaHNE M COCTOSIHME BEICOKOMOJIEKYJISIPHBIX apa(MHOBBIX YIIIEBOIOPOJIOB;

- CTPYKTYPHO-TPYIIIOBOM COCTaB;

- IOJIAPHOCTH KOMIIOHEHTOB;

- MOJIEKYJISIpHAsl Macca yrieBo0pO/I0B.

Ha Bs3kocTh He(pTH U HEPTENPOAYKTOB CYIIECTBEHHOE BIMSHUE OKAa3bIBACT TEMIIEpATypa.
C ee MOHMWKEHHEM BS3KOCTh yBEIMUYMBAETCs. BsA3KOCTHO-TeMIepaTypHble CBOWCTBa Hedrenmpo-
JTYKTOB 3aBUCAT OT UX (PAKIMOHHOTO U YIJIEBOAOPOAHOTO cocTaBa. HamMeHbIel BSI3KOCTHIO
obmagaroT anuparuveckue yriaesogopoasl. Hanbompmias BA3KOCTh y apOMAaTHYECKUX YIIIEBOIO-
po1oB. /{15t pa3nuyuHbIX Py yIiI€BOIOPOI0B BA3KOCTh PACTET B PSAY:

H-aJIKaHbl — H-aJIKEHbl — M30aJKaHbl — W30AJIKEHbl — ANKWILHUKIONEHTaHbl — aJIKHJI-

LUKJIOT€KCAaHbl —
TKUIIOEH30JIbI — ATKUITHA(TATHHbI

MHorue HedTH, a TaK)Ke HEKOTOPBIE Maclia MPH OXJIAXKICHUH JI0 OTIPE/IeIIeHHON TeMIepa-
Typbl 00pa3ylOT KOJUIOWAHBIE CHCTEMBI B PE3y/IbTaTe KPUCTAILIM3ALNH WU KOAryJsIIUHA YacTh
BXOJLIMX B HUX KOMIIOHEHTOB. B 3TOM ciyuae TeueHue KUAKOCTU MEepecTaeT ObITh IPOIOp-
LMOHAJIbHBIM MPHJIOXKEHHOHN Harpy3ke (He rnmoauuHseTcs 3akoHy HbroToHa) M3-3a MOSIBUBILIMXCS
BHYTPHU JKUIKOCTH CTPYKTYPHBIX 0Opa3oBaHuii. Yare Bcero 3To acanbTeHsl, mapaduHsl, mepe-
3UHBI U HEKOTOpBIE Apyrue. BA3KOCTh TakuX CHCTEM HOCUT HazBaHWE cmpykmypuou. Jlns pas-
PYLIEHUS] BOSHUKUINX CTPYKTYp TpeOyeTCsl ONPEeICeHHOE YCUIINE, KOTOPOE Ha3bIBaeTcs npeoe-
aom ynpyeocmu. [locie pa3pyieHus: CTpyKTyp KUIKOCTb IPUOOPETAET CBOMCTBA HBIOTOHOBCKUX
JKUJIKOCTEMN.

Bsi3kocTh HETENPOAYKTOB MMEET OOJIBIIOE MpaKkTHIecKoe 3HaueHne. OT BA3KOCTH Macia
3aBUCHUT PsiJl OKCIUTyaTallMOHHBIX CBOMCTB: M3HOC TPYLIUXCA JeTajiel, OTBOJ TeIla OT HUX U
pacxoz macia. C MOBBIIIEHUEM TEMIIEPATypPhl BA3KOCTh YMEHBIIAETCS U CUIIBHO BO3PACTAaET MpHU
€€ MOHMWXEHUH. DTH U3MEHEHHUs YHCIEHHO XapaKTEePU3YIOTCS MHJEKCOM BSI3KOCTH, MPEICTaB-
JSIOUMM co00N TemneparypHbli Koa(hduLreHT BA3KOCTU. 110 MHIEKCY BSI3KOCTH OLIEHUBAIOT
INPUTOJHOCTh Macelsl JUIsl JaHHBIX YCIOBUH paOOThl MeXxaHM3MOB. [[1s ompeneneHus MHAEKca
BA3KOCTH COIIOCTABIIIOT BSI3KOCTh Macja MpPH Pa3IMYHBIX TeMIeparypax, o0biyHO npu 50 u
100°C. Yem MeHblIE BSI3KOCTh 3aBUCUT OT TEMIIEpaTyphl, TEM Bbllle MHAEKC. Pa3nuuaror Tpu
BU/JIA BSI3KOCTU: JUHAMMUYECKYIO, KHHEMaTHYECKYIO U OTHOCUTEIbHYIO.

Hunamuyeckyro, W abconomuylo, 643K0Cmsv ONPENENSAIOT KaK CHUIy B JIMHAX, KOTopas
HeoOXxouMa JJis B3aMMHOI'O MEPEMEIIEHHUSI CO CKOPOCThIO 1 cM/C IByX CIO€B XHUAKOCTU C TO-
BEPXHOCTBIO | cM%, HAXOJISIIMXCS HA PACCTOSHUK 1 ey Apyr OT apyra. EAuHAIA IHHAMAYECKOiT
BSI3KOCTH B TEXHHYECKOUW crcTeMe HasbiBaeTcs nyasom (I13). PasmepHocth myasa — r/cmxc; 0,01
13 Ha3zwBaeTcs canmunyaszom. B Mexnynapoanoii cucteme (CH) enquHuna JMHAMUYECKON BSI3-
KOCTH — Mackalib-ceKyHaa — [la-c.

BenununHa, oOpaTHas JMHAMHYECKOH BS3KOCTH, HA3bIBAETCS TEKYUECTHIO.

Kunemamuueckou 6s3xk0cmvlo vy Ha3bIBalOT OTHOIIEHHE JUHAMUYECKOW BA3KOCTU #; IIPU
JTAaHHOW TeMITepaType K IMIIOTHOCTH pi IPHU TOM Ke TEMIIEpAType:
=

P

EnuHuny kuHeMaTu4eckoi BS3KOCTH Ha3biBatoT cmokcom (Cm), 1 Cm = 100 ¢Cm (canTH-
cTOKC). Pa3MepHOCTh KHHEMAaTHUECKOM BSA3KOCTH BBIPAXKaeTCs B er?/e. [IpakTnueckoi equHULIEH
M3MEPEHHS] KHHEMAaTUUECKOW BA3KOCTHU SIBJSETCA CAHTUCTOKC. ENMHMIIA KUHEMATUYECKON BSi3-
koctd B CH nmeer pa3MepHOCTh M?/cex.

Ycnoenas eazxocms npenctaBiger coboil OTHOIIEHHE BPEMEHU HCTEUYEHHUs OIpeIeIeHHO-
ro oobeMa HCCIIeyeMOro MpoayKTa KO BPEMEHH HCTEUEHHUs] TAKOoro e o0beMa CTaHAapTHOM
JKUJKOCTH IIPU OIIPENEIIEHHO YCTaHOBIEHHOM TeMIlepaType. B kauecTBe cTaHIapTHOM KUIKOCTH
UCTIONB3YIOT TUCTUIUIMPOBAHHYIO BoAy Iipu Temieparype +20°C. YcaoBHYIO BI3KOCTh BhIpaXka-
10T YCJIOBHBIMU €IMHUIIAMH, TPAAyCaMU UM CEKYHJaMu. B pa3nuyHbIX cTpaHax, B 3aBUCUMOCTH
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OT BBIOOpa CTaHJIAPTHOW ammaparypsl JJs ONpeAeTIeHHUs YCIOBHON BSI3KOCTH, MPUHSATHI pa3iiny-
HbIE €JMHUIBI YCIOBHOM BSI3KOCTH. Yale BCEro yCJIOBHAs BS3KOCTh BBIPaKaeTCA TIpaycamu
OHryepa — OTHOLIEHHEV BPEMEHU MCTEUEHUs M3 BUCKo3uMeTpa JHriepa 200 M1 HCIBITYEMOIO
IPOJAYKTa MpH JaHHOH TemmnepaType Ko BpeMeHH ucteueHust 200 M IUCTHIUTMPOBAHHOW BOJIBI
npu 20°C. Ee o603nauatot 3HakoM BY wnu E. Jns nepecuera KnHeMaTn4ecKoi BA3KOCTH B ycC-
JIOBHYIO U OOPaTHO UCIIONB3YIOT CIICUAIbHBIC TAOIHULIBI WM SMIHPUIECKUE (POPMYITHI.

OmnpeneneHye yclIoOBHON BSI3KOCTH TaKyKE€ OCHOBAHO Ha MCTEUEHUU XKHUJKOCTH (duepe3 Tpyo-
Ky C AMaMETPOM OTBEPCTHUS 5 MM) IOJ BIMSHUEM CHJIbI TSKECTHU. Y CJIOBHYIO BA3KOCTb OIIpEse-
JSIOT 711 HETSHBIX TOILIUB (Ma3yTOB).

C moHMWKEHHEM TeMIIepaTypbl BBHICOKOBSI3KHE HEe(TH, MPUPOAHbIE OUTYMBI U OCTATOYHBIC
HEPTENPOAYKThl (Ma3yT, TYAPOH) MOTYT TPOSIBISATH AHOMAJIbHYIO BSI3KOCTb, Ha3bIBAEMYIO
cmpykmypHotl 8azkocmoio. I1pyu 3TOM BX TedeHue nepecTaeT ObITh MPONOPIMOHAIBEHBIM MPHIIO-
KCHHOMY HAaINpPsDKEHHIO, T.€. OHM CTAaHOBSATCS HEHBIOTOHOBCKHUMH KHIKOCTAMHU. [IpuumHON
CTPYKTYpHOH BSI3KOCTb SIBJISIETCS COJAEp)KaHHEe B HeDTH U HEPTENPOIYKTE CMOJIHCTO-
ac(arbTEeHOBBIX BEIIECTB U NapauHOB.

Metoauka onpeienacHrs KUHEMAaTHIeCKON BA3KOCTH He(DTENMPOIYKTOB

Bucko3umerp nipencrasisier coboii U-oOpa3nyro TpyOKy, B KOJEHO | KOTOpOH BIasH Ka-
nwusip 5. B BepxHell yacTu kanuuisip MeeT ABOWHOeE paciupenue 4 ¢ merkamu My u My. Ilpu
M3MEPEHUH BS3KOCTH KMJIKOCTh U3 PACIIUPEHUS T€UET N0 KanwuIsipy B pe3epByap 6.

3anojHeHUe BUCKO3MMETpaA MPOU3BOIAT cleayromuM odpazoM. Ha oTBonHyro TpyOKy 3
HAJIeBAalOT PE3MHOBBIN LIUIAHT. 3a)KaB MaJbLEM KOJIEHO 2 U NEPEBEPHYB BUCKO3UMETP, OIYyCKAIOT
KoJIeHO | B cocyn ¢ HEPTEMPOAYKTOM U 3aCachIBAIOT €€ C MMOMOIIBIO TPYIIN 10 METKH My, crieas
3a TeM, YTOOBI B JKHJKOCTH HE 00pa30BAIMCH My3bIPhKU Bo3ayxa. Korma ypoBeHb KHIKOCTH
JIOCTUTHET YpOBHSI My, BUCKO3UMETP BBIHUMAIOT U3 COCYyJla U ObICTPO IE€pEBOPAUYMUBAIOT B HOP-
MaJibHOE MoJIokeHHe. CHUMAIOT C BHEIIHENH CTOPOHBI KojieHa 1 M30BITOK KUJIKOCTH U HAJEBAlOT
Ha HEro PE3MHOBYIO TPYOKY.

2
i
\ e
hy 4
—
37
3 — M |
\ —M,
™
6

Pucynok 8 — Buckosumerp BIDK-2:
1 — xoneHo, 2 — KoJIeHO, 3 — 0TBO/IHAs TPYOKa, 4 — pacIIMpeHue,
5 — kansp, 6 — pe3epByap
BI/ICKO3I/IMeTp YCTaHABJIMBAKOT BCPTHKAJIBHO B KUJKOCTHOM TEPMOCTATC TaK, YTOOBI pac-
HUPCHUC 4 OBUIO HUKE YPOBHA KUAKOCTHU. ITocne BBIJICPKKH B TEPMOCTATC HEC MCHCC 15 MHHYT
npu 33.,[[3HHOI71 TEMIICPATYpPC 3aCACBIBAIOT KUAKOCTH B KOJICHO 1 MMpUMEPHO 0 1/3 BBICOTHI pac-
mupenus 4.
CoobmaroT koseHo 1 ¢ atMochepoil 1 onpenensoT BpeMst OIyCKaHUS MEHUCKA KUIKOCTH
OT OTMCTKH M1 J0 OTMCTKH Mz. Onpe/:[eneHHe IMMPOU3BOAAT HC MCHCC TPECX pas. Pe3y.]'IBTaTBI
TPEX MOCICAOBATCIIbHBIX I/ISMepeHI/Iﬁ HE JOJDKHBI OTIINYaThCA Ooiiee ueM Ha 0,2%. B IMPOTUBHOM
CJIydac onpcaciICHUA HCO6XOIII/IMO TIIOBTOPHUTD.
Pacuer kxuHeMaTHYECKOM BA3KOCTH MMPOU3BOJUTCA I10 (I)OpMyJ'IC
v=c-t, (MMZ/C)
rJe ¢ — MOCTOSIHHAsI BUCKO3UMETPA, Mm2/c?; t — cpenHee apu(METHIECKOE BpeMs UCTCUCHUS U3
PE3yAbTATOB MOCIIEIOBATENBHBIX U3MEPEHUH, C.
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[To u3MepeHHOMY 3HAUCHUIO KHHEMATHUECKOW BSI3KOCTH BBIYMCIISIOT TUHAMUYCCKYIO BSI3-
KOCTb
n=v-p, (mllac)
IJle V — KHHEMATHYEeCKas BA3KOCTb, MM2/C; p — IUIOTHOCTB IPH TEMIIEPaType, P KOTOPON
OIIPEIEIISIIACH BA3KOCTD, T/CM .

JlaGopaTtopHas padora Ned4 «OnpesesieHne TeMIepaTypbl BCIBIIITKI

Temnepamypoti écnvlwku Ha3blBaeTCd MUHUMAalIbHAs TeMmIlepaTypa, IpU KOTOPOW Mapsl
HedTenpoaykTa o0pa3yloT ¢ BO3AYXOM CMECh, CIIOCOOHYIO K KPaTKOBPEMEHHOMY 00pa30oBaHUIO
IUIAMEHU NPU BHECEHUH B HEe BHEIIHET0 UCTOYHMKA BOCIJIAMEHEHHUSI (IIJITaMEHH, SJIEKTPUY €CKON
WCKDHI U T.I1.).

Bcenbiika mpencranisier co0oil cialblil B3pbIB, KOTOPBIA BO3MOXKEH B CTPOTO OMpPEIEICH-
HBIX KOHLEHTPALMOHHBIX MpeJielaxX B CMECH YIIIeBOJOPOIOB € BO3AyXoM. Padnuuaror eepxuuii u
HUMICHULL KOHYEHMPAaYUOHHbI npedell pacnpocCmpanenus niameru. Bepxnuii npeden xapakrepu-
3yeTcs MakCUMaJIbHOM KOHIIEHTpalMel MapoB OpraHMYeCKOIro BEIIECTBA B CMECH C BO3IYXOM,
BbIIIIE KOTOPOI BOCIUIAMEHEHHUE ¥ TOPEHUE MPU BHECEHUH BHEIIHEr0 UCTOYHUKA BOCILIIAMEH EHUS
HEBO3MOXKHO M3-3a HEIOCTaTKa KHciIopoaa. HuowHuu npeden HAXOAWTCS MPH MUHUMAaTbHOU
KOHIIEHTPALlMU OPraHMYECKOTO BEIIECTBA B BO3AYyXE, HUKE KOTOPOIl KOIUYECTBO TEIUIOTHI, BbI-
JIEJIUBILICECS] B MECTE JIOKATHHOT'O BOCINIAMEHEHUS, HEJOCTATOYHO ISl TPOTEKAHUS PEaKIUu BO
BCEM 00BEME.

Kak Bcsikasg ycrmoBHasi XapaKTepHCTHUKA, TEMIIepaTypa BCIBIIIKH 3aBUCUT OT KOHCTPYKIIUU
npubopa u yciaoBuit onpenenenus. Kpome Toro, Ha ee 3Ha4eHHE BIUSAIOT BHEIIHUE YCIOBUS — aT-
MocdepHOe JaBlIeHHE U BIAKHOCTh BO3/yXa. TemmepaTypa BCIBIIIKH BO3PAcTaeT C yBEIMYCHH-
eM aTMOC(hEepHOro JaBJICHUS.

Cy1ecTByIOT iBa METO/Ia OMPEIeNICHUs] TEMIIEPATypPhl BCIIBIILIKH — B MPUOOpaxX 3aKpHITOTO
U OTKPBITOTO TUMA. 3HAYEHUS TEMIEPATyphl BCIBIIIKH OJHOT'O U TOTO € He(PTEmpoayKTa, OI-
pelesieHHbIe B MPHOopax pa3IuyHOrO TUIA, 3aMETHO Pa3IMyaroTCsl.

MeTtonuka onpeneneHuss TeMIepaTypbl BCOBIIIKKA B 3aKpbITOM TUrae CyIHOCTH METo1a
3aKJTFOYAETCS B OMPEIEICHUN CaMOW HU3KON TeMIepaTyphl TOIUIMBA, IPH KOTOPOH B YCIOBHSX
UCIBITAHUS HAJl €T0 MTOBEPXHOCTHIO 00pa3yeTcsi CMECh MapoB C BO3yXOM, KOTOpasi BCIIBIXUBAET
MIpU MOJHECEHUH TUTAMEHHU, HO He CIIOCOOHA K JalbHEUIIIEMY TOPEHHIO.

Ecnu ucneityemsiii Hedrenpoaykt conaepxkut 6oiee 0,05% Bojbl, ero 06e3BokuBaroT. Th-
renb npubopa mpombiBatoT O6eH3uHOM b-70 W TmaTenbHO BhICyIHBarOT. Hedrenpoaykr u Tu-
rellb TOJDKHBI UMETh TeMmrepaTypy He MeHee deM Ha 20°C Huke mpe/noiaraeMoi TeMIepaTypsl
BCITBIIIIKH.
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Pucynok 9 — Annapar a1 onpezeseHus TeMIepaTypsl

BCIIBIIIKH B 3dKPBITOM THUIJIC
1 - Tepmomerp, 2 — 3acioHKa, 3- KpbIIIKa, 4- MeIIaNKa, 5- THreJb,
6- WTH(T KPHILKY, 7- MPY>KUHHBII MEXaHU3M

Hedrenpoaykr HanuBaioT B THIeNb 10 METKH, 3aKPHIBAIOT KPBIIMIKON BCTaBJISIOT TEPMO-
METp U MOMENIAIOT TUTEh B HarpeBarebHyto O0anto. [Ipu ananuze HedTenpoayKTOB ¢ Temrepa-
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Typo#t Bembiiku 10 50°C HarpeBarenbHas OaHs AODKHA OBITH MPEABAPUTENBFHO OXJIAXAEHA J10
KOMHaTHoOU Temneparypsl (20+£5°C).

[Tpubop moMemaT B TAKOM MECTE, IJIe HET 3aMETHOTO JIBKEHHS BO3JyXa U I/ie CBET Ha-
CTOJIbKO 3aT€MHEH, YTO BCIBILIKA XOPOILIO BUAHA. [l Mydiiel 3aliuTsl OT JBUKEHUS BO3AYyXa U
BIMSHUS CBeTa TIpUOOp OKPY)KAIOT IIUTOM M3 JINCTOBOM KpPOBEIBHOW CTaJId, OKPALUIEHHBIM C
BHYTPEHHEH CTOPOHBI YepHOW Kpackoil. Ilepen ompeneneHrneM 3amuchIBAlOT OapoMeTpuyecKoe
JIaBJICHUE.

ArnmapaT AJ1s ONpeesieHUs] TEMIIEPATyphl BCIBIIKA HE(YTEIPOIYKTOB B 3aKPHITOM THUTJIE
MOKa3aH Ha pUCYHKe 5. Turens 5, Kpblika 3, 3aCIOHKA 2 U MEIIAJIKU 4 anmnapara U3roTOBJICHBI
u3 JaTyHH. Ha KpbllIKe pacnoIoKeH NPYKUHHBIA MEXaHU3M 7 MEepEeMEIEHUs 3aCIIOHKH, U Tep-
MoMmeTp 4. B koMmIuIekT anmapara BXOAST Bo3ayliHas O6ans. Turens u3 rHe3qa OaHU BHIHUMAIOT C
IIOMOIIBI0 yxBaTa. Ha BHYTpEHHEN CTOPOHE THUIJIS BBIIIOJHEH KPYTrOBOM YCTYII, YKa3bIBaOIIUN
YPOBEHBb HCIBITYEMOTO JH3EJBHOTO TOIUIMBA. Tpu OTBEpCTHs TpameneunanbHoil (opMbel B
KPBILLIKE 3aKpbIBAIOT 3aciOHKOM 2. Ilpu BpamieHnn 3acioHKU pyKosiTKol. OTBepcTHE OTKpbIBA-
eTcsl, K HEMYy ITOJIHOCUTCS JIydrHa. B nepBoHavanbHOE MOJI0KEHUE 3aCIIOHKA BO3BPALLAETCS 110
JEHCTBUEM NPUHYAUTEIHLHOTO MEXAHNU3Ma, PACIOJI0KEHHOTO B PYKOSITKE NIEPEMELICHHS 3aCI0H-
k4. J[M3ebHOE TOIUIMBO MEPEMEIINBAETCS MEILIAIKON € JIONAcTsIMHU, IPUBOJUMON BO BpallleHUE
MEXaHUYECKUM IPUBOJOM OT PYKH HCIBITATENs; YacToTa BpamieHus memanku 90..120 MHH "
Anmnapat cHaOKeH PeryasiTOpOM CKOPOCTH HarpeBaHUs.

JJ1s1 KOHTPOJIS BCHBILIKK JU3EIBbHOTO TOIJIMBA UCIOJIBb3YIOT CTEKJIIHHBIN TEpPMOMETpP THIIA
TH-1 Ne 1 co ukanoii ot 0°C 10 +170°C.

Hedrenponykr B coOpanHOM HpuOOpe HarpeBarOT CIEAYIOIIMM O0pa3oM: MpH aHAIN3Ee
He(TEenpoAYKTOB ¢ TeMiieparypoil Benblmky a0 (50°C temneparypy HOBBILIAIOT CO CKOPOCTBIO
1°C B 1 MuH npu HeNpepbIBHOM MEpEMEIIMBAaHUM C Havajla U JI0 KOHIA ONPE/EIICHUs; IpU aHa-
nu3e HePTEPOAYKTOB ¢ TemrepaTypoi Benbimku oT S0°C g0 150°C HavanbHBINA HATPEB BEIYT
co ckopocTeio 5-8°C , a mpu aHanu3e HeQTENPOIYKTOB C TEMIIEpaTypoil BerbIky Boime 150°C
- co ckopocthio 10-12°C B 1 MuH npu nepruognYecKOM IepeMEITNBaHHH.

Korna nedrenponykr HarpeBaercs 10 temneparypsl Ha 20°C HuKe npeanogaraéMoi Tem-
nepaTypsl BCIBIIIKKM, HAarpeB BEAYT TaK, 4TOObI TeMIieparypa nossimanack Ha 1°C B 1 MuH.

'Ipu temneparype Ha 10°C HIKE 0XKUAAEMOIN TeMIIEpaTyphbl BCIBIIIKK HAYMHAIOT IPOBO-
JUTh UCHBITaHUE Ha BCNbIIKY 4yepe3 1°C nas HedTenpoAyKTOB ¢ TEMIEpaTypol BCIBIIMIKU 10
50°C u yepe3 2°C — mns HeTenpoayKTOB ¢ TemriepaTypoit Benbiku Beie S0°C. Ilpu stom
He(TEeNPOAYKT HEMPEPHIBHO MEPEMENINBAIOT BpallleHUEM MEIaIKH. TOJbKO B MOMEHT UCIbITa-
HUS Ha BCHBIIIKY NEpeMEeNINBaHue MpekpaiaoT. [IoBopoToM NpyKMHHOTO phlyara OTKPbIBAIOT
OKHO KPBILIKU THUIJISI, U MTOJHOCAT 3aKKEHHYIO JIyYUHY K OTBEpCTHIO. OKHO KPBIIIKU OTPHIBAIOT
Ha 1 cex. Ecau Bemblika He IpOM30IILIA, TO MPOAYKT BHOBb MEPEMEIIUBAIOT, IIOBTOPSISI onepa-
o uepes 1-2°C.

3a TeMIiepatypy BCIHBIIIKM IPUHUMAIOT TEMIIEPATypy, MOKa3bIBAEMYI0 TEPMOMETPOM IPH
MOSIBJICHUHU MIEPBOTO CHHETO IUIAMEHHU HaJ MMOBEPXHOCThIO HePTenpoaykTa. PacxoxaeHne Mexy
napajuleIbHBIMU ONPEEICHUSMH TEMIIEpPAaTyphbl BCHBIIIKM B 3aKPBHITOM TUIJIE HE JAOJDKHBI Mpe-
BBIIIATh CIEAYIOUIMX BEJIUYMH: MpH Temneparype Benblku 10 50°C - +1°C; npu temmeparype
enbinky Boimre 50 C - £2°C.

[Tpu naBnenuu Beime unu Hwke 101,325 klla (760 MM. pT.cT.) BBOISAT MONpPAaBKY Ha

cTaHaapTHoe AaBieHue. Ee onpenenstor no ¢popmyre:

At = 0,0362- (760 — p,)

rze p1 — pakTuueckoe bapoMeTpuIecKoe 1aBJIeHNUEe, MM.PT.CT.

TemrepaTypy BCHBIIIKH C MOMPAaBKOM BBIYUCISAIOT areOpandeckuM CI0KEHHEM HalJeH-
HOW TeMIlepaTyphl U MONpPaBKU. 3a pe3yibTaT UCHBITAHUM NPUHUMAIOT CpefHee apudmeTHye-
CKO€ JBYX ITOCJIEIOBATEIbHBIX OIIPEICICHUN.
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JlaGoparopHas pabota Ne5 «OnpezeneHue coaepkaHus BOJbl B HePTEMPOAYKTaxX»
Bopa moxet copepxaTthest B HehTH U HEPTEMPOAYKTaX WM B BUJE MPOCTON B3BECH, KOTO-
past JIeTKO OTCTAauBaeTCs PH XPaHEHUH, HIIM B BUJE SMylbcun. Hamnmuue Bosbl B HETEempoaykK-
TaxX HEXeJaTelIbHO, B OCOOCHHOCTH B HE(PTEPOIYKTAX, MPUMEHIEMBIX NPH OYCHb HU3KUX TEM-
neparypax. IIpu 3Tux Temmeparypax pacTBOpEHHas Bjlara HAUMHAET BbIa/laTh B BUJE KpHUCTaJ-
JIOB JIbJ]a, YTO MOKET BBI3BAaTh CEPHE3HBIC OCIOXKHEHUS NPU MPUMEHEHUH TaKHX He(Tenpoayk-
TOB. MaKkcuMaibHasi pacTBOPUMOCTb BOJbI B rpammax Ha 100 ¢ HedrempoaykTa npuBeicHa B
tabmuue 10:
Tabmuua 10 — PactBopuMOCTh BOJIbI B HEPTEMPOAYKTAX IPHU PA3THUUHBIX TEMIIEPATypax

PactBopumMocTh Bojibl, 2 Ha 100 T
Temneparypa, °C OcH3oa OcH3MHA TpaHc(hOPMATOPHOTO Maciia
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

HDI/I6ODLI, PCAKTHUBEBI, MATCpHAJIbI. §0n60HarpeBaTenL W  3JICKTPOILIMTKA,

MPUEMHHK-JIOBYIIIKA, OOPaTHBIN XOJIOIWIBHHK, KOJI0a KPYTri0I0HHAs BMECTUMOCTHIO 250

MJI, MEPHBIN TWINH/P, KUTIEIKH, HEPTETPOTYKT.

Pucynok 11 - IIpu6op Juna u Crapka:
1 — kpyrnonoHHas konba,

2 —Hacanka Jluna — Crapka,

3 — XOJOAMIBHUK.

Iloozomoeka k ananuzy. IlpoOy HedTH TIIATENBHO MEPEMELIMBAIOT BCTPAXMBAHUEM B
CKJISIHKE B TeUeHHe 5 MUH. BbICOKOBs3KMe HEPTH U HEPTENPOLYKThI MPEIBAPUTEIBHO HarpeBa-
10T 110 40-50°C. U3 nepememanHoi npoOsl HepTH uiau HepTenpoaykra Oepyr 30 M MepHBIM
IWINHAPOM B YHCTYIO CYXYIO, IIPEJIBAPUTEIBHO B3BEUICHHYIO CTEKIISIHHYIO Konoy 1 (puc.6). Jlns
PaBHOMEPHOTO KUIIEHUS Mepe]l HayalloM HarpeBaHUs B KOJIOY OpOCaroT HECKOJIBKO KUTIEINIOK.

Konby npu momoum nummpa NpUCOSAMHAIOT K OTBOAHOM TpyOke 2 (Hacaake JluHa-
Crapka), a K BepXHEeW 4acTH MPUEMHHMKA-JOBYIIKMA Ha NUIM(E MPUCOETUHSIOT XOJOJMIBHUK 3.
[TpreMHHK-TTOBYIIKY (MTPOOUPKY) IPUCOSAUHSIIOT K OTBOIHOM TpyOke 2. [IpoOupka u X01I0a1ib-
HUK JOJDKHBI OBITh YUCTBHIMU U CyXMMHU. Bo m30exaHne KOHAEHCAIMM MapoB BOJbI U3 BO3AyXa
BEPXHHI KOHEI] XOJOJMIbHUKA HE00X0AUMO 3aKphITh BaTOM.

Ilposeoenue ananuza. Conepxumoe KoJObl HarpeBaroT ¢ IMOMOIIbI0 KOJOOHarpeBaTess
WIN Ha 3JeKTpuueckoil mumTke. [leperonky BexyT Tak, 4ToObI U3 TPYOKH XOJOAUIBHHUKA B MIPHU-
€MHHK-JIOBYILIKY Majianu 2-4 kamiu B ceKyHay. Harpe mpekpaiuaror mocie Toro, kak 00beM Bo-
JIbl B IPUEMHHUKE-JIOBYIIKE TIepECTaHeT YBEINIUBATHCSA. [IpOo10MIKUTENBHOCTD TIEPETOHKH 10K~
Ha ObITh He MeHee 30 u He Oonee 60 MuH. Eciin Ha cTeHKax TpyOKH XOJIOIMIbHUKA UMEIOTCS Ka-
IIEJIbKYU BOJIbI, TO UX CTAJIKHUBAIOT B IIPUEMHUK-JIOBYILKY CTEKJIIHHOU nanouykou. Ilocie oxmax-
JICHUS UCTIBITYEMOT'0 MPOJIyKTa 10 KOMHATHOM TeMIepaTypbl MpruOop pa3Ouparor.

O6wemuyto 101110 Bosibl X, %, pacCUUTHIBAIOT 1O (hopMyIie
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V-100
v,
rae V - 00beM BOfbI, COOpaBIIeiicsl B MPUEMHUKE-TOBYIIKE MiI; V1 - 00beM HedTH unu Hedre-
IPOIYKTA, B3ATHINA JJISl HCTIBITAHUS, MJI.
KonuuecTtBo Boab! B npueMHuKe-n10ByHKe 0,03 M1 1 MEHbIIIE CUUTAETCS CIIEIaMU.

¥

JlabopatopHas pabora Ne6 «Onpenenenue GppakMOHHOro cocTaBa HeQTH»

Paznienenue Hed ! ¥ HEDTENPOIYKTOB METOJIOM NEPETOHKU

[lepBuyHBIME MeTOJAMH TEpepabOTKU HEPTH U HE(PTEIPOIYKTOB SBISIOTCSA IMEPEroHKa
(mpu aTMOC(EepHOM U MOHMKEHHOM JABICHHUAX) M pekTuduKanus. C TOMOIIBIO JaHHBIX METO-
JIOB OTIPENENSIOT (PPAKIIMOHHBIA cocTaB HepTH U HeYTEHpOayKTa.

[Teperonka (QUCTUILIALUSA) — 3TO (PU3MUYECKUI METOJ pa3zelieHHs, OCHOBAHHBIM Ha HCIa-
PEHUM KUAKOCTU U KOHJIEHCAIMH [1apoB, OOOTallleHHbIX JIETKOJIETYYUM KOMIIOHEHTOM. TepMuH
CIUCTWUISILUSD) O3HAYAET «Pa3/IeICHHE 110 KAIUISIM) UITU «CTEKAHUE 110 KaIlIsim».

IleperoHKy MOKHO NPOBOAUTH INEPUOAUYECKM M HenpepslBHO. lIpu nepuonnueckon
MIEPETOHKE COJIEP>KUMOE MIEPErOHHOIO anmnapaTa YaCTUYHO WIN MOJIHOCTBIO OTroHsAercs. B aTom
nporecce MPOUCXOAUT HENpPEpHIBHOE M3MEHEHHE COCTaBa MapoBOM W KUAKOH (a3, a Takxke
Temneparypel oroopa napos. [Ipu HenpepbIBHON NEpPErOHKE MPOIYKT HENPEPBIBHO BBOJST B
neperoHHblil anmnapar. [Ipu 3Tom OOBIUHO pa3jeneHHe MapoBOM M KUAKOW (a3 MpPOUCXOIUT
OJIHOKpPaTHO, II03TOMY TaKOW TMpoOIecC Ha3blBACTCAd OJHOKPAaTHOM TMEPEroHKOM WU
OJTHOKpAaTHBIM HCHapeHneM. B sToM mporecce oOpasyromasics mapoBas (as3a ocraercs B
PAaBHOBECHM B CMECHU C KHJIKOW J0 YCTAaHOBJIEHMSI KOHEYHOM (3amaHHON) TeMieparypbl. dasbl
pa3aeNsoTCs MOCIe YCTaHOBJIEHUS 3TOW TEMIIEPaTypBhl.

[IpssMO# IEPETOHKOM MOKHO Pa3JeIUTh 10 ONPEACICHHOM CTEIEHU CMECh KOMIIOHEHTOB,
TEMIIepaTyphl KHIICHAS KOTOPBIX OT/IHYaIoTcst bouee, dem Ha 50°C.

IIpsimasi neperonka Hedgru

OObIYHO mpollecC NPOCTOM MEPErOHKH MPOBOJAAT IMEPUOJUYECKH; B IPUHLIUIE 3TOT
MPOLIECC MOXKHO OPraHU30BaTh U HEIIPEPHIBHBIM.

[Tpu nmepuoanuecKkoill MeperoHKe >KUIKOCTh MOCTENEHHO HUcHapsercs, U 0o0pasyroluecs
IpU 3TOM Mapbl HENPEPHIBHO YAAISIOTCS M3 CHCTEMbl U KOHACHCHUPYIOTCA C IOJIyY€HUEM
JUCTHILIATA (MHOT/IAa 3TOT MPOLIECC Ha3bIBalOT MpoCcTor nuctwuiauueit). [pu atom conepxanue
Huskokunsmen Qpakuuu (HK) B ucxogHol >KUAKOCTH YMEHbBIAETCS, YTO NPUBOAMUT K
cHkeHnto coxepxkanuss HK B guctwurate — B Havdase mneperoHkn cozaepxkanne HK
MaKCHMaJbHO, a B KOHIIE ITPOLIecca — MUHUMAJIBHO.

[IpocTyto meperoHKy MOKHO MPOBOAUTH MpU aTMOC(HEpHOM MJABJIEHUU WU TOA
BaKyyMOM (JUIsl CHUJKEHUSI TeMIEpaTyphl MEPeroHKkun). [ moaydeHus! Hy KHbIX Qpakiuil (uau
Pa3HOT0 COCTaBa AUCTUILIATA) MPUMEHSIOT (PPAKLUOHHYIO, WM IPOOHYIO, IEPETOHKY.

OcHoBHbIE (pAKIIUU U IPOTYKTHI, KOTOPBIE OIYYatOT MPU NPSIMON NIEPErOHKE HEPTHU:

1. bensunoBas ¢pakmnus (ot Havana kureHus g0 180°C) — cmech jerkux MeTaHoBBIX (Cs-
Cy), apomMaTnveckux 1 HAPTEHOBBIX YTIEBOIOPOIOB.

2. Kepocunosas ¢pakius (180-270°C) — comepxkut yriaeBoaopoabl Cio-Cis, Hcmonb3yercs
B KauecTBE KOMIIOHEHTa MOTOPHOTO TOIUIMBA ISl PEAKTHBHBIX W TU3EIbHBIX IBUTATEeH, I
OBITOBBIX HYX]I (OCBETUTENIbHBIN KEPOCUH).

3. I'azoiineBas ¢pakmus (270-350°C) conepxut yraeBoaopoasl Cis-Coo, MOKET OBITH HC-
M0JIb30BaHA B KaUeCTBE KOMIIOHEHTA AU3EIBbHOIO TOIUIMBA, @ TAKXKE B KAYECTBE CHIPhS JIJIS Kpe-
KHHTa.

4. Mazyt — HedTsaHOI ocTtaTok, kunsammii Boime 350°C. Pasronka masyra Ha ¢pakiuuu
OCYILIECTBJISIETCSI B BaKyyMe JUIsl TIPEOTBPALEHUS €ro TepMUYeckoro pasznoxenus. [Ipu stom
MOJTy4aroT TEXHUYECKUE Macia: COIsIpOBOE, TpaHC(POpMaTOpHOE, BEPETEHHOE, MAIIMHHOE U JIp.
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IMopsinok BbINOJTHEHUSI PAGOTHI
[TpuGopsl, peakTUBLI, MaTepualbl: He(Th, Konba Bropima, Hacagka Bropia, mpsmoii
XONOMMIBHAK, MPHEMHHKH, TepMoMerp Ha 250°C, KHIENKH, SEKTPOHATPEBATEIBHbIH
puoop.

Pucynok 10 — YcraHoBka Juist neperoHKu
1-tepmomeTp, 2 — nutnd win pe3nHoBas My(dra, 3 — Hacaaka Bropra,
4 — xonba Bropia, 5 — cimB oxnaxkaaroreit Boapl, 6 — XOJIOMIBHIK,
7 — moiava OXJIaXKJaroIeit BOAbl, 8§ — IPUEMHHUK
Cobupator yctaHoBky ansi neperonku (puc. 10). Bo B3BemeHHyto konly momemaror
OTQUIBTPOBAHHBI HE(PTENPOAYKT M CHOBAa B3BEUIMBAIOT JUIsI OINPEACTCHUS MAacchl
HedTenpoaykra. B konby momemaror kumnenku. [Ipu mpoctoil meperoHke TepMOMETp CleayeT
MOMEIaTh TaK, YTOObI BEpXHSS TpaHUIA PTYTHOTO IIApHKa HaXOAWJIACh HA YPOBHE HIKHETO
Kpasi OTBepcTUs OTBOAHOW TpyOku. [locrme Toro, kak ycraHOBKa JJIsl IEPETOHKH TMOIHOCTHIO
coOpaHa, MOJCTaBJISAIOT HarpeBaTeNbHbIN nmpubop. Kaxayro ¢pakiuio OTTOHSIOT B OTIAEIbHBIN
npueMHUK. [10 OKOHUYaHUHU TIEPETOHKH, OCTHIBIYIO KOJIOY B3BEIIMBAIOT JJIsl OTPEACIICHUS MaCcChl
KyOOBOTO OCTaTKa.
O0padoTka pe3yJbTaTOB
1. Omnpenenenue Temmneparyp KumneHus ¢pakiuil. B xome pasroHku ompenensercs
TeMIepaTypa Havajaa KUMEeHUsl U OKOHYaHUs 0TOopa dpakiuu. PaccunTeiBaeTcs cpeaHsist TeMIie-
paTypa KUIIeHUs Kak cpefHee apudmeTndeckoe. Pesynbratsl opopmistoTes B Buie TaOIUIb 8:
Tabnuna 8 - Pe3ynbpTatsl ppakIimOHUPOBAHUS

Koy
Dpaxiy Temnepatypa, °C CCTBO
us bpakuun
Hayaja OT- OKOHYaHUuA OT-
r M
Oopa 6opa
Hcxonnabrit
o0BbemM
1
2
3
Ocratox
[otepu
Bceero
2. IIo 3HaueHusIM cpenHEl TeMIlepaTypbl PaCCUUTBIBACTCS CPEAHUN MOJIEKYJISIPHBII

Bec (ppakiuu no Gpopmyne
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M. =60+ 0,3t +0,001-t2

3. OrnpezeneHne MmIOTHOCTH (PpaKIuii MUKHOMETPHYECKHUM METOJIOM.

B3emmuBaercs mycras KOJ'I6a; 3aTEM B HEE BHOCUTCA C MOMOILBIO MUIIETKU WU oujimHAapa
HU3MEPEHHBIA 00hEM (Dpakiiu, 3aKpbIBacTCs MPOOKOH U B3BemmBaeTcs. [1o pasHOoCTH HaXOUTCS
Bec xKuakoctu. ITnorHocts PpaCcCUYUTBHIBACTCS IO (bopMyne

. MaccCa FHHIKOCTH

Py =

00BEM HUIKOCTH

[IpuBenenue 3HaueHus mWIOTHOCTH K TemmepaTtype 20°C, eciu TemmepaTypa W3MEpEHUs
cymectBeHHO (Ha 5-8°C u 6oinee) ommmuaetcs ot 20°C, o gpopmyrie
pi® =pi+y-(t—20)
4. Onenka coctaBa (pakLyy 10 INIOTHOCTU M MOJIEKYJIIPHOM Macce.
JU1s pa3HBIX KJIacCOB COEIMHEHUH U3BECTHBI Clenyromue GopMyIsl:

18,374
Ankansl: p = 0,8513 — ;
M+9.5

8,393

AunkunuukioneHTansl: g = 0,8513 — >
7,361

Anxunnuknorekcansl: p = 0,8513 —
0,750
M=-zs0.1°

Hcnonb3ys monydeHHbIe B 1.2 3HAYSHHS CpPeIHEN MOJIEKYISIPHOM Macchl, pacCUNTHIBAIOT
IJIOTHOCTh (PpaKkiuii U CPaBHUBAIOT C PACCUMTAHHOW IO MPHUBEICHHBIM IS Pa3HBIX KIJIACCOB
yriaeBogopooB  (Gopmynam. JlenmaroT mpenBapUTENbHBIN BBIBOJ O cocTaBe ¢pakuuii (o
npeobiaJaHuy YTIEBOIOPOAOB OMPEEIIEHHOTO CTPOCHHUS).

5. OrnpezeneHne moka3areis IpeoMICHUS GpaKIIiy.

t
Onpez[eneHI/Ie IMpOBOAUTCA Ha peq)paKTOMeTpe, 3alIMChIBACTCS 3HAYCHUE N, WU TEMIICpaTy-

Ankun6ensonsr: g = 0,8513 —

pa n3Mmepenus. Eciau temnepatypa usmepeHus cuibHO oiindaercss ot 20°C, BBOJUM MONPABKY
o gopmyse:
ny’ =nh —0,00045- (e — 20).
6. Onenka cocraBa (ppakiuy 10 NOKa3aTeI0 IPEIOMICHUS U MOJIEKYJISIPHOW Macce.
J151st pa3HbIX KJIACCOB COEIMHEHUIN U3BECTHBI CeAyIOIe (pOpMyIIbL:

Ankansr: ny’ = 1,4752 — %;
ANKwiuknonenTanss: ny’ = 1,4752 — %;
ANKUJIIMKIIOTEKCanbl: 1y’ = 1,4752 — 4’::;
AnKuII0eH30IbL: nff’ =1,4752 — %l
7. Pacuer ynenpHOI 1 MonekymsipHON pedpakiiuu 1o hopmysiam

= :'z;_z}—l ) i’ MrD — :'z}_z].—l M

nptz a nh+2 o
8. Pacuer pedpakTomerprueckoit pasHoCTH (uuTeprient pedpaximn) mo Gopmyiie
Ri =n3 — pﬂi

9. Orenka cocraBa (hpakiuu MO UHTEPLENTY pedpaKIuu.

[MpoBoautcst mo 3HaueHwsiM: ankaubl: Ri = 1,0461; HadTensr MmoHommKmueckue 1,0400;
HadTeHbl onuuukandeckue 1,0285; monommknmueckue apensl 1,0627.
10. PesynbTarhl 0oopMIIAIOTCS B BUJIE TAOIULIBL:

Tabnuua 9 - CBoiicTBa MPOAYKTOB (hPaKIIHOHUPOBAHUS

Macca
Ne dpak- | tgp, 20 20 Ri MaccoBast 10-
U °C Mo | P | My bp ar;uvm, ns ppakmuu, %
1
2
3
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11. [TocTpouts rpaduyeckue 3aBUCUMOCTH: MOJIEKYJSIPHOM Macchl, IOKa3aTels mpe-
JIOMJICHUS, IUIOTHOCTH OT Macchl ()pPaKIMU, CYUTAsE TOUKON HAa OCH X CPEIHIOI TOUKY JJIS JaH-
HOU (paKIuu.

CraenaTb BBIBOJI O IPUMEPHOM COCTaBE (Ppakiuii.

JlaGoparopHas paborta Ne7 «Onpenenenue cepbl B HePTax ¥ HeTEPOTYKTAX»

B ceipbix He(TAX cepa COAEPIKUTCS TIaBHBIM 00pa3oM B BHJIC OPTaHMUYECKHX CEPHUCTHIX
COCIMHEHUH, a B JUCTHIUISITAX U B TOTOBBIX HEPTENPOAYKTAX OHA MPUCYTCTBYET KaK B YUCTOM
BUJIE, TaK U B BUJE CEPOBOJIOPOJA M OpraHMYecKHX coequHeHuil. [losBienue cepoBopopoaa u
cepbl B HEPTENPOIYKTaX OOBICHACTCS YaCTHYHBIM Pa3JI0KEHUEM OPTaHUYECKUX CEPHUCTHIX CO-
€IMHEHUI NIPU TEPMHUUYECKOM BO3JICHCTBUU B Mpolecce MepepaboTKH, IPUYeM OCHOBHYIO Maccy
IPOJYKTOB pacraja COCTaBIIET CEPOBOJOPOJ, B Pe3yIbTaTe OKUCICHHS KOTOPOTO oOpaszyercs
cepa.

B HedTenpomykTax MOTYT COIAEpXKATbCsS CEPHUCTHIC COCIMHEHMS, MOSBIISIONINECS B pe-
3yJIbTaTe OYUCTKU HEPTIHBIX TUCTIILIATOB. K HUM OTHOCAT KUCIBIC M CPeIHUE dPUPHI CEPHOI
KUACIOTH M Cyab(pOKUCIoT. CEpHUCTBIE COSANHEHUS SIBIISTIOTCS HEXENATeIbHBIMU KOMITOHEHTA-
MU He(TH; B pe3yIbTaTe UX PAcIaja BBIACISACTCS dJEMEHTapHas cepa, CHIIbHO KOPPO3HPYIOIIast
U pazpymaromas anmnaparypy. CepHHUCTbIe COeTMHEHHS HEXKENaTeIbHBI U B TOTOBBIX He(TEnpo-
IYKTaX, TaK KaK HEKOTOPbIE U3 HUX OOJIAZAI0T BBHICOKOW KOPPO3HUPYIOIMIEH CIIOCOOHOCTHIO JIaxe
npu HU3KHX Temmeparypax. [1oaTomy HE0OXOIMMO MPOBOJIUTH CHUCTEMATHUYSCKUN KOHTPOIb
He(TENPOAYKTOB Ha CO/IEPKAHUE CEPBI.

CriocoObl aHaym3a HE)TH U HEPTEMPOMYKTOB Ha COJEPIKAHWE CEPHHUCTBIX COCIUHCHUIN
MOYKHO pa3OUTh HA TPH TPYIIIbI: KAYECTBEHHBIE CIIOCOOBI ONPEACTICHHS COJCPKAHNS aKTHBHBIX
CEpHUCTBIX COEAMHEHUH, KOJIMYECTBEHHBIC CIIOCOOBI OIMpPENENICHHs] CyMMAapHOTO COJCpPKAaHUS
CEpHUCTBIX COCTUHEHUH, KOJIMYECTBEHHBIE CIIOCOOBI ONPENEeIeHUs] OTACIBHBIX KJIacCOB CEpHU-
CTBIX coeAanHeHM. KauecTBeHHBIE CIIOCOOBI ONPECIICHNUS aKTUBHBIX CEPHHUCTBIX COCTUHEHUI
IIMPOKO HCIIONB3YIOT B TMPAKTUKE MPOHM3BOJCTBA M NMpHUMEHEeHHs HedTenpoaykroB. Hambomee
pacrpocTpaHEeHHBIMH CIOCOOaMU KaueCTBEHHOTO OIPENENICHUs] aKTHBHBIX COEJIWHEHHWH CephI
SBIISTIOTCSI TPO0a Ha METHYIO TUIACTHHKY M PTyTHas po0a.

KonuyecTBeHHbIe CITOCOOBI OMpeneNeHus Cephl NesIT Ha ABe rpymmbl. CriocoObl mepBoi
TPYIIBI CIY)KaT JJISl ONPENENICHUs] COACpPIKaHUsSI Cephl B CBETJIBIX HEPTENPOIyKTaxX: OCH3WHE,
JUTPOUHE, KEPOCHHE, PEAKTHUBHBIX M JWU3EIBHBIX TOIUIMBaX. CIIOCOOBI BTOPOM TPYIIIBI CITy)KaT
JUTSL OTIPE/ICTICHUSI COJIEPKAHUS CEPhl B CMA30YHBIX MAaCiax, KOTEIBbHBIX TOIUIMBAX, TYAPOHAX U
JIPYTUX HEPTENpOIyKTax.

[TpuOopkl, peakTHUBbBI, MATEPUANBI: TEPMOCTAT, UL, METHBIC IIACTHHKHU, CTCKJISTHHBIE
POOUPKH.

CopneprxaHuie cepbl HOPMUPYETCs JUIs BCEX BHJIOB TOIUIMBA, UX KOMIIOHEHTOB, OCBETUTEIb-
HBIX KEPOCUHOB, OEH3MHOB-PAaCTBOPUTENIEH U HEKOTOPBIX HePTsaHbIX Macen. Hanbomnee xectkue
HOPMBI TI0 COJIEP’KAaHHUIO CepPhl YCTAHOBJICHBI /IS KapOIOPaTOPHBIX U PEaKTUBHBIX TOIUIMB M OCH-
sunoB-pactBoputeneii (0,02-0,1%). CpenHee MOJOXKEHHE IO 3TOMY IOKA3aTeN0 3aHUMAOT
TPaKTOpPHBIE KEPOCHHBI U au3enbHbie TorumBa (0,2— 1%). Hanbomnbinee comepxanue cepsl J10-
nyckaercst B KoteinbHOM Torutuse (0,5-3,5%); mosToMy C:KUraHHe CEPHUCTHIX Ma3yTOB MPOBOJISAT
10 CHeNHaIbHBIM HHCTPYKIHMSIM BO HM30€XaHWE OTPaBICHHS TEPCOHANa JBIMOBBIMH Ta3aMH.
Crnemyer OTMETHTB, YTO JJISI HEKOTOPBIX CIIEMUAIBHBIX Maceld (TpaHchopMaTOpHEIE, JUIS THITO-
WIHBIX TIepenad, Uil KOpPOOOK Tepenad H pyJIeBOrO VyIpaBIEHHWS) W JUISI CMa304HO-
OXJTXKTAIOMIECH KUAKOCTH Cyab(hodpe3os1 HOpMHUPYETCsi He BBICIINIA, a HU3IIUH TIpees couep-
xaHus cepsl (He meHee 0,9-1,7%), Tak Kak MPUCYTCTBUE CEPHI B ATUX HEDTENPOAYKTAX yaydlia-
eT ux cneruduyeckrue cBOMCTBA (JIMMKOCTh, MACISTHUCTOCTB ).

CogepxaHue cepoBoAOpo/a - KadyecTBeHHas poda. OTCYTCTBUE CEpOBOJOPOIa HOPMHUPY-
eTCS JUISl PEaKTUBHBIX, JHU3CIBHBIX W KOTENbHBIX TOIUMB. CojaepkaHHe MEpKalTaHOBOW Cepbl
JUTISL Pa3HBIX COPTOB PEAKTHUBHBIX TOTUIMB A0KHO ObITh He Oosiee 0,001 — 0,005%, a myis au3ens-
HBIX TOILIMB - He Ooiee 0,01%.
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HcnpiTanne Ha METHYIO TUTACTHUHKY - KaueCTBEHHasi Mpoba Ha CBOOOJHYIO cepy M aKTHB-
HBIE CEPOCOEPIKAIINE COCTUHEHNS. DTO UCTIBITAHNE HA KOPPO3UIO METHOMN TUTACTUHKH JOJKHBI
BBIJICPKUBATh KapOIOpaTOpHbIE, PEaKTUBHBIC U TU3EIbHbIEC TOIIIINBA.

JUis ucnbpITaHus TPUMEHSIOT OTHUIM(OBAaHHBIE TUIACTHHKHM M3 AJICKTPOJIUTHOW MEAM pas-
mepom 40x10%2 mM. [1nacTUHKY MTPOMBIBAIOT CIIUPTOM HIIM 3(UPOM U BHICYLIHBAIOT Ha (HIIBT-
poBanbHON Oymare. HedmibTpoBaHHBIN HCHBITYEMBbIH HE(TENPOIYKT HAJIHBAIOT B MPOOUPKY
BbicoTOM 140 — 150MM u quamerpom 15 — 20MM IpUMEPHO A0 MOJOBUHBI €€ BBICOTHI U TY/A K€
HIMIIAMH OMYCKAIOT MOJATOTOBJICHHYIO MEIHYIO IUIACTHHKY. [IpoOHpKy 3aKpbIBalOT MpOOKOH H
HOMEIIAIOT B BOJAAHYIO 0aHro, Harperyro 10 50°C. YpoBeHb BoAbl B GaHe JOUKEH OBITH BHIIIE
YPOBHS TOIUIMBA U Ipodupkax. Uepes 3 daca MIIACTHHKH BBIHUMAIOT M POMBIBAIOT B CTaKaHYH-
K€ TIOJIOTPETHIM alleTOHOM MJIM CTUPTOOEH30JIbHOM CMECHIO.

Jns xaxaoro oOpasma HeQTENnpoayKTa MPOBOAAT JIBA MapaJIeNbHBIX HCHbITaHU. Eciu
MI0CJIE€ OTBITa MeJHAas IJIACTUHKA XOTsA Obl B OJTHOW M3 MapajuIeibHBIX MPOO MOKPHLIACH YEPHBI-
MU, TEMHO-KOPUYHEBBIMH MJIM CEPO-CTAILHBIMU HAJIETAMU U MSATHAMH, TO HEPTEPOIYKT CUUTA-
€TCs HE BBIACP)KABIINM UCIIBITAHUS U OpaKyeTCs.

JlaGoparopHas pabota Ne8 «OnpeneneHne MUHEPAIIbHBIX KUCJIOT U HIEJI0YEn»

KucnorHocts He(TENpOAYKTOB [IOYTH BCerAa 00yCIOBIIEHA IPUCYTCTBUEM CEPHOM KHUCIIO-
THI WJIM €€ TMPOU3BOJHBIX (CYIb(POKHUCIOTHI, KUCIBIE 3pupbl cepHOM KuCIoThI). lllenounocts B
ocHOBHOM oOycioBiuBaetcs npucyrcteueM NaOH u Na,COs.

CB0OOHBIE KHCTIOTHI U MIETIOYH MOTYT 00pa30BaThCs M MPH NMPUMEHEHUH He(TenpomayK-
ToB. Eciii B HedrenpoaykTe comepikarcsi coiu Cyab(POKHCIOT, KHCIBIX 3(PHUpOB, HAQTEHOBBIX
KHCJIOT ¥ TIOAOOHBIX COCTUHEHHUH, TO MPH JIEHCTBUU BBICOKMX TEMIEpaTyp WM Biaru (TUApO-
JIM3) MOTYT 00pa30BaThCsl KUCIIBIE U ILIEJI0YHbIE BEIIECTBA MUHEPAIbHOIO Xapakrepa. Kuciaorsl,
IEJI0YH ¥ MHUHEPAJIbHBIE COJHM B HEPTEPOAYKTAX SBIISIOTCS HEXKENATEIbHBIMU MTPUMECSMH, TaK
KaK OHHU BBI3BIBAIOT KOPPO3HIO anmaparypsl. [loaTomy He(TenpoIyKThl JOKHBI TIEPHOIHYECKU
KOHTPOJIMPOBATHCS HA COACPKAHUE KHUCIIOT, IIEJI0YEH U COJICH.

KonunuectBeHHOE conepkaHue B HE(TENPOAYKTaX KUCIOT XapaKTePU3YeTCs KUCIOTHBIM
YHCIIOM, a [IeJI0Uel — HIEJIOYHBIM YHCIIOM.

Kucaornoe uncio. /Iy KOJIMYECTBEHHON XapaKTEPUCTUKU CMECH KHUCIIOT, UMEIOIIUX He-
3HAYUTEIBHYIO PAa3HUIY B GU3NUECKUX M XUMHUUECKUX CBOMCTBAX, a TAK)KE B TEX CIIydasix, KOT/Ia
HEU3BECTEH TOYHBINA MOJIEKYJISIPHBINA BEC ONPEAEIISIEMON KUCIOThI, IPUMEHSIOT YCIOBHBIA XUMU-
YECKHUM MOKa3aTellb — KUCJIOTHOE YUCIO (K.4.). DTOT TTOKa3aTeslb MHOT/Ia Ha3bIBAIOT YHCIIOM HEM-
TpaJIM3aluy WK KO3()PUIHEHTOM HEUTPaIbHOCTH.

Kucnomnvim uucniom Ha3bpIBalOT KOJIWYECTBO MMJUIMTPAMMOB €IKOTO Kajld, HE00X0IuMOoe
JUISL HEUTpadu3aluu cBOOOIHBIX KUCIIOT, coAepxaiuxcs B 1 ¢ ananusupyemoro Bemectsa. Ku-
CJIOTHOE€ YUCJIO OOBIYHO ONPEAEISIOT 7S 5KUPOB, Macesl, CMOJ M IPYIMX BELIECTB U OHO CIIY)KUT
XapaKkTEPUCTUKON Ka4eCTBa TOTOBOW MPOJYKIIHH.

[TpuOOpBI, peakTHBbBI, MATEPUAIIBL: TEUTENIbHAS BOPOHKA, AIEKTPOIUINTKA, OCH3HH, KEpO-
CHH, JIMTPOWH, TUCTWUTMPOBAHHAS BOJA, WHIUKATOP — METHJIOBBIN OpaH)KEBBIA, HHIMKATOP —
dbenondranens (puc. 12).

CyImHOCTb Omnpee’eHts] BOJJOPACTBOPUMBIX KHCIOT U LIEJI0Uel 3aKJII04aeTcsl B U3BJIeUe-
HUU UX U3 HCIIBITYeMOTro He()TEPOyKTa B BOJHYIO BBITSDKKY M B IPOBEPKE €€ MHIMKATOPAMHU.

[lepen ompeneneHreM HCIBITYeMBI HE(TETPOIYKT THIATEIHHO B30ANTHIBAIOT B TEUCHHE 3
MUH B CKJIIHKE, 3aII0JJTHEHHOU He OoJiee yeM Ha Y4 ee oObema. Bsizkue u napapuHUCTbIE TPOAYK-
THI IIPEIBAPUTENBHO HarpesaroT 10 40-50°C.

B nenurtenbHyr0 BOPOHKY HainuBaroT S0 MJI UCOBITYEMOrO MPOJYKTa, nmogorperoro ao 70-
SOOC, 1 50 MJI AWCTHJUTMPOBAHHOW BOJBI, MOJOTPETON [0 70-80°C u MIPOBEPCHHOW Ha HEW-
Tpa’dbHOCTH. [lpn ompeneneHun BOIOPACTBOPUMBIX KHCIOT W IIelo4Yeld B OCH3HWHE, JUTPOUHE,
KEPOCHHE WM TOIUTUBE JIJISl PEaKTHUBHBIX JIBUTATENEH ATH He(TENpOIyKThl He momaorpeBatoT. Co-
JEP>)KUMOE JIETUTETFHOM BOPOHKH B T€UEHHE 5 MUHYT MHTEHCUBHO B30aJTHIBAIOT U 3aTEM CMECH
JaroT oTcTosATheA. [lociie OTCTOSI BOHYIO BBITSKKY HalIMBAIOT B JIBE MPOOUPKH, 1O 1-2 MJI B Ka-

KIYIO.
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Pucynok 12 — IIpubop ans onpeneneHus coepKaHust B OEH3MHE BOJIOPACTBOPUMBIX KUCIIOT U
LIEJI0YeH:
1 — BoaHAas BBITSDKKA, 2 — OCH3MH, 3 — NeMTeNbHAs BOPOHKA, 4 — KpaH,
5 — nuneTky, 6 - mpodupKu

B oany npobupky npubaBisiroT 2-3 Karui pacTBOpa METUIIOBOTO OPaH)XEBOT'O U CPaBHH-
BalOT LIBET UCHBITYEMOM BOJHOM BBITSKKH C IIBETOM JUCTHIIIIMPOBAHHOM BOJIbI TAKOTO K€ 00be-
Ma, HAJIMTOW B TPETHIO MPOOUPKY, B KOTOPYIO TAaK)Ke J00aBJIEHbI 2-3 Kalljld METHJIOBOTO OpaH-
KEBOTO.

OxpammBaHie UCHBITYEMON BOAHON BBITSYKKHA B PO30BBIM WM OPAaHXKEBO-KPACHBIM I[BET
YKa3bIBa€T Ha HAIMYUE B HEPTENPOAYKTE BOJOPACTBOPUMBIX KHUCIIOT.

Ecnu xucior B HepTenpoykTe He OOHApPYKEHO, IPOU3BOIAT UCIIBITAHUE HA HAJIUYUE BO-
JIOPACTBOPUMBIX Iesoueit. J{ist 3Toro Bo BTOPYIO MPOOHMPKY A00aBIAIOT 2-3 Karulkd pacTBOpa
¢denondranenna. OxpammBaHue BOIHON BBITSDKKHA B pO30BBIi ((prosieTOBO-p030BEIil) U MAIUHO-
BO-KPACHBIM IIBET yKa3bIBaeT Ha ILIENOYHYIO peakuuio. Ilpu orcyrcTBuuM 1enodei BoIHAs BbI-
TSDKKA [IBETA HE U3MEHHT WM CJIETKA Io0OeseeT.

JlaGoparopHas paborta Ne9 «Onpeznenerne HOTHOTO M OPOMHOTO YHCEID)

Hanunune HeHaCHIIEHHBIX COEIMHEHUN B HEPTH HE3HAUUTENbHO, HO B MPOAYKTax HedTe-
nepepaboTKU MOXKET ObITh 3HaUUTENbHbIM. CojiepKaHie HEHACBIIIEHHBIX COSAMHEHUN B KUPax
U CMOJIax SBJISIETCS OJIHMM M3 BaKHEHIIMX IMOKa3aTesiell ux kadectBa. HeHachIIIEeHHOCTh Xapak-
TepU3yeTcsi HOTHBIM UM OPOMHBIM UHCIAMH.

HMonanoe umcno. MojHoe unciio mokasbiBaeT, CKONBKO TPAMMOB TalloNa B Mepecyere Ha
Mo moxet npucoenuHuthes K 100 r qanHoro BemtectBa. OnpeseneHne HOIHOTO YKcia OCHOBa-
HO Ha TOM, YTO HEHACBHIIICHHbIE aTU(PaTUUECKUE COCIUHEHUS JIETKO NMPUCOECTUHSIOT 110 MECTY
pa3pbiBa ABOWHOM CBSI3U MOJIEKYTy rajoujaa. [Ipu 3Tom xsop u OpoM YaCTHYHO BCTYMAOT B pe-
aKIMIO 3aMelleHus. MoJ e BCTynaeT B PeakIHIo MPUCOSIHMHEHNs OYeHb MeieHHO. [103ToMy
JUISL OTIpE/IETICHUS] CTENIEHN HEHACBIIIEHHOCTH MPUMEHSIOT CMECh raJIoU0B: XJIop — Mo, Opom —
WO/ MU MOAHOBATUCTYIO KHUCIIOTY.

CnupToBoii pacTBOp Hoaa 00pa3yer ¢ BOJI0M HOAHOBATUCTYIO KUCIIOTY:

I, + H,O — HIO + HI

MoaHoBaTHCTasl KMCIIOTA BCTYNAeT B PEAKIHMIO C HENpe/IeTbHEIMU KHCIOTAMH OBICTpEE,

4yeM CBOOOIHBINA HO:

R-CH=CH-R-COOH+2HIO+C,H;OH—
—R-CHI-CHI-R-COOH+CH;COH+2H,0

Bpomuoe unciio. [ onpenenenns ABOWHBIX CBA3€H B HENPENENbHBIX COEIMHEHUAX HC-

TIONB3YIOT PEaKIHIO TIPHCOEANHEHNS OPOMa:
R—CH=CH—R; + Br, > R—CH—CH—R;
bob

K HCIIBITyeMOMY BEIECTBY MPHIMBAIOT ONpPEAETIEHHOE KOJIMIECTBO PacTBOpa GpoMa M 1o
OKOHYAHHMH PEaKIMU ONPENENAI0T OCTaTOK OpoMa HOJIOMETPHMYECKUM THUTPOBAHHEM 110
peaKIuaM

Bry + 2KI — 1, + 2KBr
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I, + 2Na,S,03 — 2Nal + Na,S40¢

[To xonuyecTBy Opoma, 3aTpaueHHOMY Ha OpOMHUpPOBaHME, BBIYMCISIOT COJEp)KaHHE He-
IpEeNbHOro coequHeHus. /sl cMecu HECKOJIbKUX HENPEAEIbHBIX COSAUHEHUM MM CMECH He-
M3BECTHOI'O COCTaBa U MOJIEKYJIIPHOTO BECA PE3YJIbTaThl BEIPAXKAIOT B BUJE YCIOBHOM BEIMYMHBI
- OpOMHOT0 YHKca.

bpomnoe yucno - 370 KOIMYECTBO TpaMMOB Opoma, kotopoe npucoeaunnsiercs k 100 T Bere-
cTBa. Tak Kak 4YMCTHIN OpOM JIETKOJETYYMI U YaCTUYHO BCTYNAET B PEAKLUIO 3aMELIEHUS, TO JUIS
OpoMupoBaHUs MPUMEHSIOT OpoMua-OpomarHeiid pactBop (SKBr + KBrOs) unmu pactBop 6poma
B METHJIOBOM CHHUPTE, HACHIILICHHOM OPOMHUCTBIM HaTpueM. B 3Tom pacTBOope OpoM HaxoauTcs B
BUJIE MOJICKYJISIPHOTO coeanHeHus: ¢ opomuctsiM HaTtpueM (NaBr-Bry) u mostomy He BbI3BIBaeT
HUKAaKUX MOOOYHBIX pPEaKUUi 3aMEIICHUs] WM OKHCICHHS, HAOMIOJAIOIIUXCS A PacTBOPOB
cBOOOAHOTO OpoMma.

[TpuGOpbI, PeaKTUBLI, MaTepUaibl: CUPTO-3dupHas cmech (1:1 mo oobvemy), ox (0,2 H.
pactBOp B criupte, THocynbdat Hatpust (0,1 H. pacTBOp), MHAUKATOP Kpaxmall.

Hagecky BemectBa okono 0,1-0,2 1, B3sityto ¢ TouHocThio A0 0,0002 T, moMemarmT B
CYXYI0 KOHHYECKYIO0 K00y eMKocThio 500 Ml ¢ IpUTEpPTON CTEKISIHHONW MPOOKOIM MM XOPOLIO
MOJIOTHAHHOM pe3nHOBOU. B xonby BHOCAT 10 M ciupTo-3(UPHOI CMECH U CJIETKa IepeMelIu-
BaIOT JIO MOJIHOTO pacTBOpeHUs BemiecTBa. [locie pacTBopenus BemecTBa qooasistot 20 v 0,2
H. CIIMPTOBOI'O pacTBOpa oja, NepeMelInBaoT U ObICTpO BauBaOT 250 Ml AUCTUIUIMPOBAHHON
BOJIbI, KOJIOY TUIOTHO 3aKpPBIBAIOT MPOOKOH H, MIPHUIEPKUBAS €€ PYKOM, SJHEPTUYHO BCTPSXHUBAIOT,
U cpa3y e TUTPYIT u30bITouHbIi iox 0,1 H. pacTBopoM THOCYNb(haTa Hatpus. [lepsrie 10-15
MJI pacTBOpa THOCYIb(aTa HATPUS TUTPYIOT OBICTPO, @ 3aTeM C OOBIYHOM 11 THOCYNb(]aTa cKo-
pocteio. [lox xonen TutpoBanus nmpubassitoT 2-3 it 1%-Horo pacTBopa Kpaxmaia U THTPYIOT
IIPU SHEPTrUYHOM BCTPSAXUBAHUU JI0 MOJIHOTO MUCUE3HOBEHUS cuHEN okpacku. [lapannenbHo cra-
BAT KOHTPOJIbHBIN ONBIT C TEMU K€ PEAKTUBAMHU U B TEX K€ YCIOBUSX, YTO U OCHOBHOM OIIBIT, HO

0e3 aHaTU3UPYEMOro BEIIECTBA. 3aT€M BBIYUCIISIIOT HOIHOE YU CIIO:
(v, —v,) - Ty . - 100
o 1 2z ] N, 5, 0y /1L,
Hy = 22a s ,
g
rjae Vi - komudectBo 0,1 H. pacTBopa THOCYIh(aTa HATPHsI, U3PACXOJOBAHHOE HA THTPOBAHHE
KOHTPOJIBHOTO OTBITa, MJT; Vo - KomudecTBo 0,1 H. pacTBopa THOCY/Ib(aTa HATPHsI, U3PACXOI0-

BaHHOC Ha TUTPOBAHNE OCHOBHOTO OMBITA, MII; TNays,041, - TUTP THOCYIb(aTa HATpus 1O Hoxy,

r; - HaBeCKa MCCIIeyeMOro BeIlecTBa, T.

Onpenenenre 6pOMHOTrO yucia

[pubopsl, peakTrBbl, MaTepuaibl: 6pom (0,1 H. pacTBop), THOCYIB(AT HaTpus (0,1 H. pac-
TBOD), Hoaucteiii kanuii (10%-Hbli pacTBOp (CBEXKEMPUTOTOBICHHBIN ), KpaxMaJl.

Hagecky uccnenyemoro Bemiecta okoino 0,1-0,2 r, B3styto ¢ Tounoctsio a0 0,0002 r, mo-
MEMIAI0T B KOHUYECKYIO KOJIOY ¢ MPUTEPTON MpoOKoid, mpunuBatoT nunetkoit 25 miu 0,1 H. pac-
TBOpa OpoMa, TIOTHO 3aKPBIBAIOT MPOOKOM M OCTaBJISAIOT B TeMHOM MecTe Ha 30 MuH. 3aTeMm Jio-
OaBnsiror 10 Mt 10%-HOTO pacTBOpa MOAMCTOTO KaHs, MEPEMENIUBAIOT U TUTPYIOT BBIACIHB-
mmmiics iox 0,1 H. pacTBopoM THocynb(dara HaTpusd. [lepen okoHYaHHEeM TUTPOBaHUS TOOABISIOT
pacTBOp Kpaxmalia U TUTPYIOT JO UCUE€3HOBEHUS CUHEW OKpacku pactBopa. [lapannenbHo cTaBsT
KOHTPOJIBbHBIN onbIT. BpomHoe uncno (BY) Beraucisior no hopmyre

BY = (vp —v2) - Tya,s,0, Br, ° 1':":"

g
rae Vi - konuuectBo 0,1 H. pacTBOpa THOCYIb(aTa HATpHsI, U3PACXOJOBAHHOE HAa THUTPOBAHHE
KOHTPOJIBHOTO OTbBITa, MIT; Vo - komudecTBo 0,1 H. pacTBopa THOCYIb(aTa HATPHsI, U3PACXOI0-
BaHHOE Ha TUTPOBAHUE OCHOBHOTO OMBITA, MII; TNa,s,04/8r, - TATP THOCYIb(aTa HaTpust 1o 6po-

My, I'; J - HAaBECKa UCCICAYECMOro BEIIECTBA, T.

JlabopaTtopuast padora NelQ «MeTosl ITOJIYYEHNS U XMMUYECKHE CBOMCTBA YIIIEBOAOPOIOB

He{hTI/I»

1. CBoiicTBa KUIKHX METAHOBBIX YIJIEBOJOPO/I0B
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B kauecTBe mpuMmepa KHUIKUX METAaHOBBIX YIJIEBOJOPOJIOB OepyT H-TeKcaH M HaOJIr0AaloT,
KaK OH pearupyeT MpHU OOBIYHBIX YCIOBHSX C FaJIOT€HAMM, KUCIOTAMU M OKUCIUTEISIMH.

B dyerbipe mpoOupku HanmuBaioT 1o | M H-rekcaHa. B mepByio mpoOupky K H-TE€KCaHy
npubasisitor 0,5 i1 6pomMHOI Bosbl. OOecBeUnBaHUS HE IPOUCXOIUT, T.€. B OOBIYHBIX YCIOBH-
X H-TeKcaH ¢ OpomoM He pearupyer. Bo Bropyro mpoOupky Kk H-TekcaHy npuiauBatoT 0,5 mu
KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, a B TpeThI0 — 0,5 MJI KOHLIEHTPUPOBAHHOM a30THOW KH-
cinotel. ComepkuMoe MpoOUPOK BCTpsSXUBarOT. HaOmro1eHusT TTOKAa3bIBAIOT, YTO H-TEKCAH HE W3-
MEHSIET OKPAcKy, HE MPOUCXOJUT CMEIIEHUs CIIOEB U pa3orpeBa. Takum oOpa3oMm, MOKHO clie-
JaTh BBIBOJ, YTO H-T€KCaH IPU HOPMAJIbHBIX YCIIOBUSX HE pearupyer ¢ KOHLEHTPUPOBAaHHBIMU
KHCJIOTaMU.

B gerBepTyro nmpoOupky Kk 1 M1 H-TekcaHa MPUIMBAIOT | MJI pacTBOpa IepMaHraHara Ka-
mus. Ilocne BeTpsAXUBaHUS COAEPKUMOTO NMPOOUPKU OTMEYAIOT, YTO U3MEHEHUH HE IPOUCXO-
JUT, PAcCTBOp HE 00ECLIBEUMBAETCS, T.€. PEAKLIUs HE UJET.

2. [TonyuyeHune U CBOMCTBA ITHJIEHA

B npobupky ¢ ra300TBOAHON TpyOKO# MoMemaoT | M1 3TUIOBOTO CHUPTA U, OCTOPOKHO
B30QJITHIBAsA, MPHJIUBAIOT 4 MJI KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI. B pasorpesuryrocs cMech
OpocaroT KHUMENKYy M HAuMHAIOT MEMJIEHHO U OCTOPOXKHO HarpeBaTb MPOOMPKY J10 Hayalia

PAaBHOMCEPHOI'O BBIACIICHUA I'a3a. PeaKLII/IOHHaH CMCCh IIPU 3TOM TCMHCCT:
0

CH3CH,OH —>t CH,=CH, + H,O
H,SO4
3apaHee TOTOBSAT JBE MPOOWMPKH, 3amoJHEHHBIE HAa 2/3 oObemMa OpPOMHON BOJOW W
pacTBOpoM mepMaHranara Kanus. Kak TOJbKO M3 Ta300TBOAHON TPYOKM HAYMHAET BBIACISATHCS
ATUJIEH, OITyCKAIOT IOOYEPEJHO TIa300TBOJHYIO TPYOKYy B 3TH npoOupku. HenpenenbHbiil
XapakTep 3TUJIEHA IpOSBISETCS B OBICTPOTE €ro OpOMUpOBaHUS U OKUcieHHs. bpomHas Bona
oOecBeYMBaeTCs, TaK Kak OpOM MPUCOEAUHSIETCS K STUJICHY:
CH,=CH, + Br, ——> C|:H2_(|:H2
Br Br
[Tpu oxucneHUM STHIIEHA PACTBOPOM IMEpMaHraHaTa Kajaus oOpa3yeTcs STHICHIJIMKOIb, B
pe3ynbTaTe Yero Takxke MPOUCXOAUT 00ecliBEYMBAHNE PACTBOpA:
CH,=CH, + H,O + [0O] —> CH,—CH,
OH OH
Otu nBe peakuuu (obecuBeunBaHue OPOMHOM BOJIBI M pacTBOpa IE€pMaHraHaTa Kajiaus) hc-
MOJIB3YIOT KaK KaueCTBEHHbIE PEaKIMM, MO3BOJIAIONINE OOHApYKUBAaTh HENpEeNbHbIE YIIIEBO-
JIOpOJibl B HE(PTETIPOTyKTAX.
3areM, He IpeKpaliasi HarpeBaHusl IPOOUPKH CO CMECHIO CHUPTA U KHUCIOTHI, Ta300TBO-
HYIO TpyOKYy MOBOPAaYMBAIOT OTBEPCTHEM BBEPX U MOJHKUTaIOT BBIIESIOUINIICS STHIIEH. DTHIIEH

roput OoJiee IPKUM IJIaMEHEM, YEM METaH.
CoHy + 20 ——>CO, + C+2H,0

3. CBoiicTBa JKMIKHX AJIKEHOB

Jns uccnenoBaHusl CBOMCTB JKUJKHUX aJIKEHOB BO3bMEM IeKCeH-1 U MOCMOTpPHUM, Kak OH
pearupyeT ¢ KUCJIOTaMU U TaJloreHaMHU.

B nBe mpoOupku HanmuBarT mo 1 M rekceHa-1. B mepByro mpoOupky mobasmsitor 1 mit
OpOMHOI BOJIbI U BCTPSAXHUBAIOT COAEPKUMOE MPOOUPKH, ITPU ITOM HAOIIOAAETCS UCUE3HOBEHUE
OKpackH, T.e. rekceH-1 mpopearuposai ¢ OpoMoMm:

CH,=CH—-CH,CH,CH,CH3; + Bry ——> (|3H2—C|3H—CH2CH2CHZCH3
Br Br

Bo BTOpyro npoOupky k rekceny-1 mo6asmstor 1 mut koH. HpSO4 1 0CTOPOKHO BCTPSIXHU-
BatoT. Habmromaercst pa3orpeBanue cMecu B MpoOUpKe U MOJTHOE cMelIeHue cioeB. [lomydaeTcs
IKHIICEPHBIN 2(pUp, paCTBOPUMBIN B CEPHOI KUCIIOTE.

CH,=CH— CH,CH,CH,CH; + HZSO4—»(IEHZ—(IZH—CHZCHZCHZCHg,
H  OSOzH
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4. ITonyuyeHune U CBOMCTBA alleTHJIEHA

B cyxyto mpoOupky MOMEIAloT KyCOYKHM KapOuaa KajiblMs, 3aTeM MPUKAlbIBalOT He-
CKOJIBKO KaIleJib BOJBI U OBICTPO 3aKPBIBAIOT MPOOUPKY MPOOKOM ¢ ra300TBOIHON TpyOkoi. B
npobupke HabII0AaeTCsl BCICHUBAHUE 33 CUET BbIAETIeHUA ra3a. [loBepHyB ra300TBOIHYIO TPYO-
Ky BBEpX, MTOJIOKIUTE BBLACTSIOMIMNACS ra3. AUSTHICH HA BO3yXe TOPUT KOMTSAILINM IUIAMEHEM.
3areM OIMyCTHTE Ta300TBOJIHYIO TPYOKY B MPOOUPKHU C 3apaHee MPUTOTOBICHHBIMU PACTBOPAMU
OpoMHOI1 BobI M IepMaHTaHaTa Kaiust. Habmromaercst obecrieunBanue pacTBOPOB:

CaCy+2H,O ———» HC=CH + Ca(OH),

CH, + 30 ——>2C0O, + 2C+2H,0

IT%r I|3r
HC=CH + 2 Br,——> HC—CH
| |
Br Br
KMnOy4
HC=CH ———> HO—C—C—OH
H,O o
O O

5. Xumuuyeckue CBOMCTBA apeHOB

1) bpomupoBanue 6eH30i1a ¥ TOIyOIA

B oany npobupky nmomemtaror 1 mur 6eH3ona, B Apyryio — 1 mu Toiyona. B kaxmyro u3
npobupok nobaBisiroT mo | mi pactBopa Opoma B xiopodopme u BeTpsixuBaroT. [Ipobupku
HarpeBaloT Ha BOJAsSHOM OaHe. bpomupoBaHus OeH301a B 3THUX YCIOBHUSX HE IMPOUCXOIUT, a
TONyONl OpOMHpYETCS - MPOUCXOAMUT MCUYEC3HOBEHHE OKpacku Opoma. bpommpoBanue OenHzona
IPOUCXOJUT TOJBKO B MPUCYTCTBUU KaTajnuzaropa (kejne3Hble onuiku). Eciu B mepByro
npoOUpKy [00aBUTH JKEJIE3HBIX ONWIOK, BCTPAXHYTh W Harperb Ha BOJSHON OaHe, TO
POM30MIET NCUE3HOBEHHE OKPACKH, CIIEIOBATEIbHO, OEH3071 OpOoMUpyeTCs.

() e X
Br
Br, — - +
© Ph Fe ©/ HBr

CH, 3
r
2 + 2Br, — + + 2HBr
‘ Br

moayon opmo-6pom-  napa-bpom-
monyon mao.ayon

B monexyne Tonyona k apomMaTHuecKOMy KOJbIly pucoennnena rpymnmna —CHs. Oto 3amec-
TtuTenb | poga, oH oOseryaer BBeIEHUE CIIEIYIONIEr0 3aMECTUTENS B apOMaTHYECKOE KOJIbIO U
HaIIpaBJIsieT €ro B OPTO- U Mapa-IOJI0KEHHUS.

2) HutpoBaHue apoMaTUYECKUX YTIIEBOJIOPOIOB

Cnauana B mpoOUpKe TOTOBIT HUTPYIOUTYIO CMeCh U3 1,5 MJT KOHIIEHTPUPOBAHHOM a30THOU
M 2 MJI KOHLICHTPUPOBAaHHOM CEpHOM KHUCJIOT. Pa3orpeBarollyrocsi cMecCh OXJIAXKIAKOT BOJOM.
3areM B MOJy4YEHHYIO HUTPYIOIIYIO CMECh ITOCTENEHHO J00aBisA0T 1 M GeH30J1a IPU CUIIHHOM,
HO OCTOPOKHOM BCTPSIXMBAaHHWM M OXJIAKJEHUH B BoJe. II0CTOSHHOE BCTpSIXMBAHME 3aCTaBIISET
OTJEISAIOIINICSA BEPXHUW CIOW BHOBb AMYJbIMPOBaTh B HMKHEM. Uepe3 5 MMH peakIMOHHYIO
CMeCh BBUIMBAIOT B cTakaH4MK ¢ 20-30 M1 BOJBI U TAOT OTCTOATHCS. HUTpOoOEH30I1 BRIIESETCS
B BH/JIE TSKEJIOTO JKEJITOBATOT0 Macia € 3alaxOM FOpbKOTr0 MUHAAJIA.

02
© +HNO, L0, +HO

benzon Humpobernzon
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['OTOBAT HHUTPYIOLLYIO CMECH, KaK B IPEABIAYLIEM ONbITE. B Hee NpU OXJIAKICHUU U
BCTPSIXUBAHHUU TIO KaIIsiM 100aBIsIOT 1 MJ Toiryona. 3aTeM Ccolep KUMOe MPOOUPKH BBLUTUBAIOT
B CTaKaHYMK C XOJOTHOW BONOH. Beimemsiercs macmooOpas3Hasi )KHIKOCTh, KOTOpasi SIBISETCS
CMECBHIO OPTO- M [1apa-HUTPOTOJIYOJIOB.

CH, , CH,
NO
2 +2HNO, L5009 '+ © +2H,0
NO,
monryon opnto-HUMpPO-  NAPQ-HUMPO-

maryon monyon

3) KauecTBeHHas peakiusi Ha apOMaTUYECKHUE YIIIEBOIOPOIBI ((POPMOIUTOBAS PEAKIIHS)

ApomaTthyeckre yrieBoJopoasl 00pa3yloT ¢ (JOpMAIIMHOM B NMPUCYTCTBUU CEPHOM KHCIIO-
Thl IPKO OKpAIlI€HHbIE TPOJYKTHI KOHJEHCAIIMU. JTO CBOMCTBO MCIHOJB3YIOT KaK KaueCTBEHHYIO
PEaKIMIO HA MPUCYTCTBUE apOMATHYECKUX YIIIEBOJOPOAOB B HE(PTENPOAYKTAX.

B dapdoposyro yameuky kamarot 4-6 Karneiab KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI, 3a-
TeM NpUOaBIAIOT 3-4 Karm GopManrHa 1 2-3 Karik UCCieayeMoro BemecTsa. [lpu orcyrcTBIm
apOMaTUYECKHUX YTIIEBOJIOPOJIOB CMECh ocraercs OecuBeTHOi. [losiBiIeHHe SpPKOro KpacHo-
Oyporo okpammMBaHMs CBUAETEIbCTBYET O HAIMYUU apOMaTHUYECKUX YTJIEBOJIOPOIOB B UCIBITYE-
MOM IpojykTe. BMecTo gopmaiinHa MOKHO UCIIONIB30BaTh MapagopM.

6. CBoiicTBa enosa

1) PactBopuMocTs (heHOMa B BOJIE

B npobupky nomemarot 0,5 r ¢peHona u 5 mi Bogsl. CMech BCTPAXHUBAIOT U JAIOT OTCTO-
arecsi. Habmonaercs pacciioeHne cMmecu, (peHOJI MOJHOCThIO B BOJIE HE pacTBOpsieTcs. 3aTeM
CMeCh BCTPSXUBAIOT M HarpeBaroT Ha ropsiueil BoasHou G6ane. OOpasyromuiics pacTBOp pasiu-
BAIOT B TPH MTPOOUPKH.

2) KauectBeHHas peakius Ha (heHOT

B npoGupky ¢ pactBopom (eHona A00aBIAIOT 2-3 Kallsld pacTBOpa XJIOPHOTO >Keje3a
(FeCls). IosiBnsiercst prosieToOBOE OKpAILIMBAHUE 33 CYET 0OPAa30BaHMS KOMILUICKCHOW COJTH:

OH OH-FeCl,

+FeCl; —r @
3) [Tonyuenue Tpubpomdenona

K 1 M BomHOTO pacTBopa (heHona mo Karism A00aBisioT OpomHyro Boay. OOpa3yromieecs
CHayvaja MOMYTHEHHE pacTBOpa MPHU BCTPSAXUBAHUU HCUE3aET, OJHAKO MPH JaTbHEHIEeM MpH-
OaByieHnH OPOMHO# BOABI (3-4 MiT) BBIAENSIETCS OOUIIBHBINA XJIOMBEBUIHBIN OENbIi 0CaIOK TPHO-
poMmbeHoa:

penon

OH OH

B Br
+ 3 HBr

+ 3Br,

T
2.4,6-mpubipomgperion

4) IMonyuenue (eHonsATa HATPUS

B npoOupky ¢ HeCKOJIBKMMH KpHcTamaamMu (enona no6asistor 1-1,5 Ma Boasl U UX CO-
JepKUMoe BeTpsaxuBatoT. OOpasyercst amynbeus ¢eHona B Boje. K oOpazoBasiieiicss sMyabCHH
N00aBIIsAI0T pa30aBICHHBIA PacTBOP TUAPOKCHIA HATPHS O MOJHOIO MCUE3HOBEHUS IMYIBCUH.
K noxydueHHOMY pacTBOpY J00ABISIOT MO KarisiM pa30aBICHHYIO COJISTHYIO KHCIIOTY, CHOBA IO-
SIBIISICTCS AMYJIBCHUS - BHOBb 00pa30BaBIIMiics (DEHOT BBIACTSACTCS B OCAIOK.
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OH ONa

©+Na()H-———- | ) + HO
=

genon penonam nampus
ONa OH

© +HCl ——= © + NaCl
denonam nampus iheron

7. CBoiicTBa KApOOHOBBIX KHCJIOT

1) PactBopuMOCTh B BOJIE pa3IMYHBIX KHCIOT. B Tpu mpoOupku momeniaror HeOoIbIIoe
KOJINYECTBO YKCYCHOW KHCIIOTHI, OCH30MHON KHCIOTHI M CMeCh HE(TAHBIX KHCIOT. B KaxkmIyro
npoOupKy 100aBisIOT 10 5 Ml BoAbL. [Ipu 3TOM ykcycHast KuciaoTa OBICTPO pacTBOPSIETCS B BO-
ne. bensoiiHas kucinoTa pacTBOpsieTCs B BOJIE TOJBKO MpH HarpeBaHuu. HedrsHbpie KuCIOTH B
BOJIE HE PaCTBOPSIOTCSL.

2) B3aumopeicTBie KUCIIOT €O 1IeI0YaMU

B ogny npoOupky momemaroT HeOOIbIIOe KOJTHIECTBO OEH30MHOM KHUCIOTHI, B IPYTYIO —
1 M1 cMecHr HETSAHBIX KHUCIOT. 3aTeM B KaXKIyI0 IPOOUPKY M00aBISIOT MO 3-4 Karutk pacTBOpa
NaOH. Conepxumoe mpoOHPOK BCTPSXHBAIOT, TPU 3TOM KPUCTAIUIBI OCH30MHOW KHUCIIOTHI U
cMech He(TSHBIX KUCIIOT PACTBOPSIOTCS B MIEIOYHOM ciioe. OOpa3yroTcs CoJIi KUCIOT, KOTOPbIE
XOPOILO PacTBOPUMBI B BOoAE. EciiM XOpoIIO MepeMemarb BOJAHBIN pacTBOP WIECTOYHBIX COJEH
HE(TAHBIX KUCIIOT, 00Opa3yercss OOWIbHAS TIeHa. DTH coii 00J1a/1al0T MOIOIIMMHU CBOWCTBaMH,
T.€. SBJIAIOTCSI MbUIAMHU.

CoOO0OH OO0
+MaOH ——w- + HaO
(CHy)— COCH (CHyly— COONa

+NaOH—r-U/ +H0

Ecnu Ha BogHbIE pacTBOPHI coseil KapOOHOBBIX KUCIIOT MOJEHCTBOBATh MUHEPATIBHON KU-
crnoroii (manpumep, HCI), Bbinensirorest cHOBa kKapOOHOBBIE KHCIIOTHL, B JAHHOM cilydae OeH301-
Hasi U HeQTSHbIE KUCIIOTHI.

3) ITonyuenue cioxHBIX 3(pUPOB KapOOHOBBIX KUCIOT

B npo6upky nomemaroT HeOObIIOe KOJIUYECTBO YKCYCHOKHCIIOIO HaTpUsl M TPU Karulu
STUJIOBOTO CHHpTa. B peakMoHHYIO cMech 100aBISIOT ABE KAl KOHIEHTPUPOBAHHOM CepHOM
KHCJIOTHl U OCTOPO’KHO HarpeBaroT Ha ropsiueil BOAsHOI O6ane. Uepes HEKOTOpOe BpeMs MOSBIIS-
eTcs XapaKTepHbIN 3amax sTuianeraTa (YKCyCHOITHIIOBOTO 3(upa):

0 H,50, ,
CHs-c¥  + CgHOH ——— CH;-C” + Hy0 + NaHSO,
“ONa 0-CH,-CH;

8. XuMunuyeckue CBOMCTBA OPraHMYECKUX COCAMHEHHUI a30Ta U Cepbl
1) PacTtBOpuMOCTS B BOJIE
[Tomecture B nmpoOupky 1 Karuiro nUpuUauHa, OOpaTUTE BHUMAHUE HA €ro XapaKTEepHBIH

3amax. JloGaBpTe 1 Karumo BOJABI — cpa3y MOJydaeTcsl mpo3padnbiii pactBop. [JoGaBwTe eme 4
KaIlId Bojbl. Y OeauTech, YTO MUPUIMH OYEHb XOPOIIO PaCTBOPUM B BOJE U CMEIIMBAETCS C HEM
BO BcexX OTHoHEHUsAX. COXpaHHUTE pacTBOP IS CIEIYIOLIETO OIBITA. [Iponenaiite
AQHAJIOTMYHBIE OMBITHI C XMHOJIMHOM U Kap0a30JI0M.

2) OcHOBHOM XapakTep MUPUANHA U XUHOJIMHA

Hanecute Ha mosiocKky yHHBEpCaJIbHONM MHAMKATOPHOW OyMaru Karuiio pacTBOpa MUPUJIH-
Ha. MOXHO OTMETHTH JIMIIb cllaboe MOTeMHEHHEe OyMaru, COOTBETCTBYIoIIee 3HaueHuto pH oko-
70 7,6. [lupuaun nposiBiseT ciadblie OCHOBHBIC CBOMCTBA. [IponenaiiTe anajornuyHoe onpenesne-
HHUE C PAaCTBOPOM XHMHOJIMHA U 3anuiunTe 3HadeHue pH pacteopa. Kakoe coennHenue a3ora siB-
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asiercst 0oJiee CUIILHBIM OCHOBaHMEM? 3alMIINTe YPAaBHEHHS Peakiuil B3aMMOACHCTBHS C BOJIOM
NUPHUJIMHA, XUHOJIMHA, N30XUHOJIMHA, aKPUIUHA.
3) OcaxxneHue ruipOKCU0B METAINIOB BOJHBIMH PACTBOPAMU MUPUIMHA, XUHOJINHA
ITomecTuTe B MpoOMpPKY 2 KaIuld BOJHOTO pacTBOpa MUpHAMHA U nobaBeTe Kammo 0,1 H
pactBopa xiyopuna >xenesa (II1). Hememienno BwimanaroT Oypble XJIOMbS THAPOKCHIA >Kee3a
(1), mpum 3TOM 0Opasyercst xaopu nupuanHus. [Ipoaenaiite aHAIOTHYHBIA OIBIT C PACTBOPOM
xyopuaa maraus. Hammmmre ypaBHeHue peakuuii. OObSCHUTE, MOYEMY pEaKIys MPOTEKAeT ¢
COJIBIO JK€EJIe3a, HO HE C COJIbI0 MarHusl.
[IponenaiiTe aHATIOTHYHBIE ONBITHI C PACTBOPOM XMHOJHMHA. 3alUIIATE Ballyd HabOrozme-
Hus. CaenaiiTe BbIBOJ O CHJIE OCHOBAaHMM IUPUIMHA U XUHOJIMHA.
4) PactBopenue runpokcusia meau (II) B BogHOM pacTBOpe NUPUAMHA U XMHOJIMHA
K BogHOMY pacTBOpY NUpPHUAMHA OCTOPOKHO 100ABHTE MO CTEHKAM NMPOOHPKH | Karuio
0,02 u pactBOpa cynbdara meau. OOpasyromumiics BHaYaiIe roiy0oil 0CcaJoK THAPOKCUIA METU
HEMEJUIEHHO pacTBopsiercs. [losiBiseTcsi CcuHEee OKpallMBaHHE BCIIEACTBHE 0O0pa3oBaHUs
pacTBOPUMOrO0 B BOJE KOMILJIGKCHOTO MEIHOTO COCIMHEHHS C MUPUIUHOM MOJ00HO
KOMIUIEKCHOMY COEAMHEHHIO MOHA MEIU C aMMHUAKOM. 3allMIINTE YpPaBHEHUE PEAKIUH, CUUTAs
KOOPJMHAIIMOHHOE YUCIJIO ME/IU PABHBIM 4.
[IpoBeauTe aHAIOrMYHBIN OIBIT C PACTBOPOM XMHOJIMHA. Kakoil KOMIIJIEKCHBIN MOH MeIu
Oonee crabuieH?
5) Peakiust THOJIOB ¢ HUTPATOM CBUHIIA
K HeckonbKMM KaruisiM pacTBOpa THOJA B CIIUPTE J00ABUTh HECKOJIBKO Karellb HacChl-
IIEHHOTO cHUpTOoBOro pactBopa amerata cBuHia PH(CH3COO),. O6pasyercst KeNThlii 0Cao0K
MepkanTuaa cBuHua. Hanummre ypaBHeHNE peakiyy.
6) OxucneHne MepKarTaHoB, CyIb(OUI0B U TUCYIIb(OUIOB
B tpu npoOupku momeniaroT MepKanTaH, cyibgun u nucynbdun (tBepasie). 1o6aBusoT
B KaXIyl0 2 Kaid 2H CEpHON KuCIOThI M 4-5 Kamenb pacTBOpa I€pMaHraHara Kallus,
COJIEP’)KMMOE 3HEPIHMYHO BCTpsixuBaroT. Eciu oOecuBeunBaHUE pacTBOpa UIET MEIJIEHHO, B
npoOUpKy a00aBig0T 1 MII AUCTUIUIMPOBAHHOW BOABI M HArpeBarOT 10 0OOeClBEUMBaHUS.
Hanummure ypaBHeHMs peakiuii, y4uTbIBas, YTO THOJI U JUCYIbQUA OKHUCIAIOTCS 0
Cynb()OKUCIOT, @ MOHOCYIIbPUA — 0 CyIbPOKCHIA U CYTb(hOHA.

Kpurtepuu ounenku:

CTyAeHT I0JDKEH BBIOJIHUTE ACBATH pabOT J1a00paTOPHBIX padoT:

5 cemecTtp:

- MakcuManbHO 10 6atoB — 3a MOJIHBINA, Pa3BEepHYTHI OTBET Ha MIOCTABICHHBIE BOITPOCHI
IIPU 3allUTE OTYETA;

- MUHUMAaJIbHO 6 0ajyIoB — 3a HEMOJHBIA OTBET C JIOMYIIEHUEM IPyObIX OIIMOOK MPH OT-
PEACIIEHNH CYIIIHOCTU PaCKPBhIBAEMBIX ITOHATUN, TEOPUM, SIBIICHUM.

6 cemecTp:

- MakcuMabHO 10 6amoB — 3a MOJIHBINA, Pa3BepHYTHIN OTBET HA IMOCTABJICHHBIE BOIIPOCHI
IIPU 3aIlUTE OTYETA;

- MUHUMAaJIbHO 6 OajyioB — 3a HEMOJHBIA OTBET C JIOMYIIEHUEM IPYObIX OIIMOOK MPH OT-
PEACIIEHNH CYIIIHOCTH PaCKPBhIBAEMBIX ITOHATUN, TEOPUH, SBIICHUM.
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