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1. O6wmne npaBuna padoTobl
B XMMMN4YeCKoUu nabopartopum

IIpu pabGore B XumMH4YeCKOil JadopaTopum He00OXOAUMO BbI-
MOJIHATH CJIeAYIIINEe OCHOBHbIE NMPABUJIA:

1. [Ipuctynas x paboTe, CTYAEHTHI JIOJKHBI MO3HAKOMHTBCS C
MECTOHAXOXKJICHUEM CPEACTB MOXKAPOTYIICHUS U HAYYUTHCS IMOJb30-
BaThCSl UMH.

2. IlonyuuB 3agaHue OT MpernojaBaTesi, BHUMATEIbHO H3YyYHUTh
ero, oOpaias oco0oe BHUMaHUE Ha MpaBuia, ooecreunBaronme 0e3o-
MACHOE BBHITIOJIHEHUE PAOOTHI.

3. CoOpaHHbIi TPUOOP MM YCTAHOBKY CTYJEHT JIOJKEH MOKa3aTh
MpENnoJaBaTel0 U JIMIIb IOCIAE MOJYy4YEHUS OT HEro pa3peuieHus
MPUCTYIUTH K BBIMOJTHEHUIO paOOTHI.

4. ITpyn OTKJIOHEHUHU XOJia OIbITa OT OMHUCAHHOTO B JUTEpaType
HEMEJICHHO OOpaTUThCA K MIPENOJaBaTeNIo.

5. He ocTtaBnsaTh 0e3 Haa30pa pabOTAIOIIYI0 YCTAHOBKY.

6. CoaepxaTh cBo€ pabouee MECTO B MopsaKe, 0e3 JUITHUX Tpe/I-
METOB Ha CTOJI€, HE OTHOCSIIIUXCS K OMBITY.

7. 1o okoHuaHUM paOOTHI BHIKIIOUYUTH HA CBOEM pabodyeM MecTe
ANEKTPONPUOOPHI, TA30BbIE TOPEIKH, BOJONPOBOJIHBIC KpaHbl M Ha-
BECTH MOPSIOK.

8. Bce CKIISIHKM € BELIECTBAMH JIOJKHBI UMETh 3TUKETKHU C YE€T-
KUMU HAJIUCSIMHU, HA KOTOPHIX YKa3bIBAETCS, YTO HAXOIUTCA B CO-
cyne, 1 paMmins CTyJEHTA.

9. Cocyapl ¢ TOPIOUYMMH KHUJKOCTSIMH B KOJMYECTBE Oosee
100 M1 unu pacTBOPUTENAMHU HAJ METANIMYECKUM HATPUEM HEIb3S
XpaHUTh B Ja0OpaTOpHOM cToiie. X cieayeT CTaBUTh B CHIEHUAIBHO
OTBEJICHHBIN JJISI DTOU MEJIN METAJUIMUECKUHN SIUK WIN OTAaBaTh Ha
XpaHEHUE cTapiiemMy JabopaHTy.

10. XpaneHue JErKkOBOCIUIAMEHSIOIIMXCS KUJIKOCTEH B TOHKO-
CTEHHBIX KO0JIOAX HEJOIYCTUMO.

11. Ha HeoOXxoquMeble aiid JaidbHEnIen padoThl ra30MEeTPhl HY K-
HO TPUKPENUTH JUCThI OyMaru ¢ HaAMKUCSIMU, YKa3bIBAIOIIUMH, KOMY
MPUHAJICKUT Ta30METP U KAaKOW ra3 B HEM HaXOJIUTCS.

12. Tlepen yxoaom CTyAEHT 00si3aH cIaTh CBOE pabouee MecTo
JEKYPHOMY TI0 JIaOOpaTOpHHU.



B n1aGopaTopum cTyaeHTaM 3anpenaercs:

— BBUIMBATh B PAKOBUHBI OCTaTKU KUCIIOT U OPTraHUYECKHUX >KH]I-
KOCTEM, XPOMOBYIO CMECh IMOCIIE€ MBIThS MOCYJbl U OCTAaTKH OXJIAXK-
JTaroIIey CMEeCH;

— JOITyCKaTh BO BpeMsi pabOThI IOCTOPOHHUX JIHIL;

— IIUTh BOJY W3 J1Ta0OpaTOpPHON MOCYJbl W NMPUHUMATH MHUILY B
MTOMEIIICHUH Ja00paTOPUH.

2. JlabopaTopHble npubopbl 1 06opyaoBaHMe

[Ipubopsl, IpuMeHsieMble B JIaDOpaTOpUU JJIA PEaKIUi MoJIMMe-
pU3alMy WIA TOJUKOHACHCAUU, HE OTIUYAIOTCS OOJIBIIMM pPa3HO-
oOpasuem.

Jis  peakumii  mpu aTMOC(EpHOM  JABICHUUW TMPUMEHSIOT
PEaKIIMOHHBIE KOJIOBI, MEepEeMEIIMBAaHUE B KOTOPBIX JTOCTUTAETCA C
MOMOIIBI0 MEIIAJIKA WM BCTpsixuBaHueM. llonuMepuzanuio mpu
MOBBIIICHHBIX TEMIIEpAaTypax M JABJICHUSIX Yalle BCEro MPOBOMST B
amIyiax M OyThUIKax, a mpu paboTe CO 3HAYUTEIbHBIMU KOJUYECT-
BaMHU BeIecTBa — B aBToKJaBax. Cnernuduyeckum o00pyaoBaHHEM
SBJISIFOTCA YCTPOMCTBA MJII TEPMOCTATUPOBAHUS aMITys, OyTBUIOK U
JIPYTUX PEAKIIMOHHBIX almnapaToB, a TAKXKE MPUOOPHI I MTPOBEACHUS
peakiuii C BENIECTBAMHU, YYBCTBUTEJIBHBIMU K BJIar€ W KHUCJIOPOIY
BO3/lyXa.

2.1. AMnynbi u 6ymbinku

[Ipu pabote ¢ OTHOCUTENHbHO HEOOIBIIMMH KOJIUYECTBAMHU
BEIIECTBA MPUMEHSIIOT aMIyJbl U OYTBUIKH, B KOTOPBIX MOXHO Xpa-
HUTH TOJ JAaBJICHUEM COOCTBEHHBIX MAPOB TAKUE MOHOMEPBI, Kak
OyTaaueH, U300yTUJIEH, MPOIMMUIIEH, & TaKXe MPOBOJUTH IMOJIHUMEPHU-
3aIlMI0 TIPU MOBBIIIIEHHOM JIaBJICHUH.

AMnyJasbl. /{15 W3rOTOBJIEHMS] aMITyJl BBIOMPAIOT CTEKJISIHHBIC
TpyOKu Cc TONMIMHON cTeHOK 0,8—1 MM, HEe HMeroIue Kakux-JIrudo
nedexToB (Imy3bIpeil, apanuH u T. 11.).



Puc. 1. Amnynsl

Puc. 2. Kpennenue Puc. 3. 'epmeTusupyromiee

TUTSL TIOJIUMEPH3AITUU aMITYJIBI YCTPOMCTBO 11t Oy THUIKH (a)

C JUTMHHOM MIEHKOM B METAJUTUYECKOM 1 OyTHIJIKA B 3aIIUTHOM THIIB3E (0):

JUIsl 3ariauBaHus (a) IaTpOHeE: 1 — ropno OyThuIKH; 2 — 060iIMa;
U ¢ IpoOKoii (0) 1 — matpos; 3 — pa3pe3Hble BKIIAJIBIIIN,

2 — KPBIIIIKA;
3 — oTBEpCTHS;
4 — pe3uHOBast
TpyOKa; 5 — amrryna

4 — npoknaaky; 5 — pe3uHoBas
IUTaCTHHA; 6 — MEeTaJIIMYeCcKas
IUTACTHHA C OTBEPCTUSMY;

7 — HaKWHAs ramfka

AMMyJBI C JJIMHHOW MIeHWKOM (puc. 1a) MOryT OBITH MCIOJIb30BA-
HbI He Oojiee 1-2 pa3, MOATOMY B HEKOTOPBIX ClIydasx 0oJiee yI0OHBI
aMITyJIbl, TePMETU3UPYEMbIe TIOCPEJICTBOM PE3WHOBOW MPOOKH, Kak
3TO TokKazaHo Ha puc. 10. [Ipu wu3roroBieHHM TPOOKH U3 CaMo-
3aTSTUBAIOIICHCS PE3UHBI MOXKHO, HE Hapyllas TepPMETUYHOCTH, BBO-
JUTh B aMITyJTy TIPH MOMOIIYA MEIUITMHCKOTO IIMPUIIA OTACIbHBIC WH-
TPEIUECHTHI UM OTOUPATH MPOOKI JIJIsl aHAIK3A.

HarpeBatb amimyily MOKHO, JIUIIIb TOMECTUB €€ B 3alIUTHBIN Me-
TaJUTMYECKUN TTATPOH, PEAOXPAHSIOMNN OT paHEHUSI OCKOJIKAMH MPH
CIIydalHOM pa3pbiBe aMmyJibl. AMIylTy (QUKCUPYIOT B TAaTpPOHE C
MTOMOIIBIO OTPE3Ka PE3UHOBOM TPyOKH, CBOOOAHO HAACTON Ha IIEHKY
aMnyJibl. OTpe30K TPYOKH JOJKEH ObITh HECKOJIBKO JIJIMHHEE IEHKU
Y yIIUPATHCS B KPBIIIKY aTpoHa (puc. 2).

Byrbuikn. Vcnonb3oBanue OyTHUIOK IO3BOJISIET pabOTaTh C He-
CKOJIbKO OOJIBITUMHU KOJMYECTBAMU BEIIECTBA, YeM TPU MPUMEHEHUHU
ammyJ. bosjee Bcero mpuroIHeI Uit ATUX 1esiel OyThIIKA U3-TI0]] I1aM-
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MAHCKOr'0, KOTOPBIC BBIICPXKUBAIOT nasieHue a0 5 Mlla. I'epmern-
3UPOBaTh OYTHUIKKM MOXHO C MOMOIIBIO PE3MHOBOM MPOOKHU JTMOO, UTO
Jdy4lle, MOCPEACTBOM CHEUAIBHOIO FEPMETUUPYIOLIETO YCTPOMCTBA,
n300pakeHHOro Ha puc. 3a. Ha ropso Oyteinku 1 HageBaroT o0oiMy 2,
B KOTOPYIO BKJIQJIBIBAIOT Pa3pe3HbIC BKIIAJBINIM («CYXapuKu») 3, mpe-
MSATCTBYIOIIME COCKAJIb3bIBAHUIO O0OWMBI C Topia OyTeuiku. Jlmst
PENOTBPAICHUS CKAIBIBAHUS BBICTyIIa TOpja MEKy BKJIQJBIIIEM H
BBICTYIIOM MOMEIIAIOT MATKYIO NPOKIAJAKy 4 (Hampumep, U3 XJjomya-
TOOYMa)XHOTO IITHYpa). 3aTeM Ha ropsio OYTHUIKH KJIaIyT IUIACTUHY 5 U3
CaMO3aTATUBAIOIICHCS PEe3UHBI, KOTOPAsi MPUIKUMAETCS METAJTMYECKOM
IJIACTUHOM 6 C OTBEPCTUSIMU TTOCPEACTBOM HAKUIHOW raKu. 7.

[Tpu monumepuzaimu OyTHUIKY MOMEIIAOT B 3aIIUTHYIO METasllv-
4ecKyro TWib3y (puc. 30) U (PUKCHPYIOT B HEW C MOMOIIBIO MPYKUHBIL.
Kpbiiky kpensT B ruib3ax mTudramu, BXoasmuMua B [-00pasHbie
IPOPE3U THIIB3.

2.2. PeakuuoHHbIe Kos1bbI ¢ Mewasikou

[TonuMepu3zaiuioo 1 MOJUKOHACHCAIUIO TIPU aTMOC(hEpHOM J1aBiie-
HUU OOBIYHO MPOBOJAAT B PEAKIIMOHHBIX KOJ0ax ¢ Memankamu. Ilepe-
MEIIMBAHUE HEOOXOJIUMO JIJIs TOMOTE€HU3AINK PEAKIIMOHHON Macchl (B
TaKUX Mpoleccax, Kak dMYIbCUOHHAsS MOJIMMEPHU3allns, TOTyYEeHUE THO-
KOJIOB U JIp.), a TaKxKe ISl YJIYUIICHHs TEIJI000MEHA C OKPY KaroIIeH
cpenoi (A1 NoepKaHusl ONPEJEICHHON TEMIIEPATYPbl PEAKIIMOHHYIO
KOJI0y MOMEIIAI0T B BOASHYIO OaHIO WJIM COCYJ C OXJIaKIaroIIeil cMme-
cbi0). IHOr1a OBIBaeT HEOOXOAMMO, UTOOBI KPOME MEIIAIKU K0JI0a ObI-
Ja cHaOKeHa TEPMOMETPOM, OOpaTHBIM XOJIOAMIBHUKOM M KarleabHOU
BOPOHKOM. B 3TOM ciydae mpuxoauTcs MCHOJIBb30BaTh KOJOY, MUMEO-
myw 3-4 ropna, wid OOBIYHYIO ABYTOpiiylo Kojoy (puc.4) co
CHEeUaIbHON HACcaIKOU (KPECTOBUHOMN).

B kadecTBe 3aTBOpa MOKHO IMTPUMEHUTH OTPE3OK AIACTUYHON PE3U-
HOBOM TPYOKH, TJIOTHO, HO O€3 JIUITHETO YCHJIUSI OXBATHIBAIOIIUNA Bal
Memaakd. MOKHO T0JIb30BaThCSl TAKKE 3aTBOPOM JIF00O0H JAPyTroi KOH-
CTPYKIIMH, U30€eras, OAHaKO, IPUMEHEHUS PTYTHOTO 3aTBOpA.

B psine cnydaeB U3 cxemMbl MOKHO UCKITIOUUTH OTACIIBHBIE 3JIEMEHTbI
(HampuMep, KareabHyI0 BOPOHKY, OOpaTHBIA XOJOAWILHUK, TEPMOMETD,
repMETUYHBIN 3aTBOP); TIPU ITOM KOHCTPYKILIMS PUOOpa yIpOIIAETCs.
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Jns mpoBeAeHUs TakuX peakiud, Kak, HalpUMeEp, MOJHUKOHJICH-
calys aJuIMMHOBOM KUCIIOTHI C 3TWICHIJIMKOJIEM, yA00EH Mpruoop, U30-
OpakeHHBIN Ha puC. 5. [Ipu 3akphITOM KpaHe 5 X0NOamIbHUK 4 paboTa-
€T Kak oOpaTHbId. J[j1s1 OTTOHKKM 0Opa3oBaBIIEHCS BOABI KpaH MPUOT-
KpbIBatoT. [Ipy oTCcachiBaHUM OCTATKOB BJIard XOJIOJIUJILHUK 3aKPBIBAIOT
pOOKOi1, 2 OTPOCTOK KpaHa 5 MPUCOSAUHAIOT K BAKyYMHOM JIMHUU.

PeakiimoHHbIN COCy/, B KOTOPOM HEOOXOIUMO TMOJICPKUBATH HU3-
KYI0 TEMIIEpPaTypy, JOJKEH UMETh (DOpPMY, YIOOHYIO ISl TIOMEIIEHUS B
cocyn Jlproapa.

Ha puc. 6 mokazan npuOop JiIsl oJiMMepu3aluy u3o0yTuiieHa. Pe-
aKIUOHHBIN cocy]l 1, BBIMOIHEHHBIN B BUJIE TPOOUPKHU C OOKOBBIM OT-
poctkoM 5, umeer BMectuMocTh 100—150 mn. Karaimszarop monume-
puzaiuu (TiCly umu A1Cl3) BBoOAST yepe3 OOKOBOM OTPOCTOK S C
MOMOIIIbIO MUMNETKU JJIs1 B3BEIIMBAHUSA 7 WU CHCIMAIIBHON aMITyJIKH 6.
JIyis mpeoTBpallieH s MomnaiaHys B IprUOOp Hapy>KHOTO BO3/ayXa 4epes
TpyOKy 4 B HEro IMoAaeTcs CyXOW WMHEPTHBIN ra3z (Hampumep, azor).
Temneparypy B p€akIIMIOHHOM COCY/JIE U3MEPSIOT TEPMOIIAPOI.
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Puc. 4. Peakunonnas kon6a Puc. 5. Ilpubop ans Puc. 6. ITpubop s monumepu-
¢ Melaikoil: 1 — konoa; MOJINKOHACHCALIUHN: 3alUM IPY HU3KOM TeMIiepaType:
2 — Melanka; 3 — KpeCTOBUHA; 1 — xonba; 1 — mpoOupka ¢ 0TPOCTKOM;
4 — syacTUYHAsA pE3NHOBAs 2 — TEpMOMETP; 2 —Memanka; 3 — kKapMaH
TpyOKa; 5 — KanenbHas 3 — Memanka; TepMomnapsl; 4 — TpyOka
BOPOHKA; 6 — XOJOAUIIbHUK; 4 — XOJIOINIILHHUK; JUTS TIOAA4YM a30Ta; S — OTPOCTOK;
7 — TepMOMETD 5 — KpaH 6 — amIryJia Ui TBEPIOro

KaTaJn3aTopa; 7 — MUIETKa JUIst
B3BELIMBaHUS KHUIKOCTEN



2.3. AemokKnaebi

ABTOKJaBbI B JIaDOpaTOpUM TMPUMEHSIOT JUIsi paOOThl MOJ
JTABJICHUEM CO 3HAYHMTEIBbHBIM KOJHUYECTBOM BEIIECTBAa (HECKOIBKO
JIECATKOB MJIM COTEH TPaMMOB).

B 3aBuUCMMOCTH OT Ha3Ha4Y€HHS J1abOpaTOpHBIC aBTOKJIABHI pac-
CUHMTBIBAIOTCS Ha pa3nuHble paboune naBieHus: oT 10 (aBTOKIaBHI
Hu3koro nasieHus) g0 100 MIla u Ooznee (aBTOKJIaBBI BBICOKOIO
naBiieHuWs1). Yaiie Bcero MNPUMEHSIOTCS aBTOKJIABBI C  pabouum
naBiaenueM 10 15-20 MlIIa Bmectumoctrio 0,25-5 1. Takoil aBTOKJIaB
IIOKA3aH Ha puc. 7.

5

EEEE

Puc. 7. JlaGopaTopHbIii aBTOKJIaB HU3KOTO JaBjieHuUs: 1 — kopmyc; 2 —
pyOamika; 3 — Memanka; 4 — KUB; 5 — CaIbHUK

Kppimika aBTOK/IaBa KpEeMUTCS Ha O0JTaX U JIETKO CHUMAETCS TIPH
3arpy3Ke M BBITPY3Ke. ABTOKJIAB JOJDKEH OBITh 00s3aTeIbHO CHA0XKEH
pPEeAOXpPaHUTEIBLHBIM  KJIallaHOM, MaHOMETPOM W TEPMOMETPOM
(mocnemHui TMOMENIAETCS B CIEHHUANTBHYIO THIIB3Y, YKPEIUICHHYIO B
KPBIIIKE aBTOKJIaBa), a TAKXKE MITYLIEPOM C BEHTHJIEM JUIsl TTOJIBO/IA U
oTBoJa Trasza. llepememnBaHue B aBTOKJIABE OCYILECTBISETCS JUOO
MEIIaIKOM, Bajl KOTOPOI BBIBOJUTCS Y€pe3 CaTbHUKOBOE YIJIOTHEHUE
B KpBIIIKEe, JUOO 3a CUeT BpAICHHUS aBTOKJIaBa B HAKJIOHHOM
MOJIOXKEHUH WY TTOKAYUBaHUA.

[Tocne 3arpy3ku aBTOKJIaBa yOeXAalOTCs B MPAaBHIBHOCTH yCTa-
HOBKHU TPOKJIAJIKM M 3aKPBIBAIOT €r0 KPBIMIKOW. BonThl 3aTsruBaior B
JBa TpUeMa: CHadajia Cjierka W, JUIIb YOeIWBIINCh B OTCYTCTBUU
NepeKoca KPhIIIKY, — OKOHYATEIbHO. bOJTHI 3aTSIrUBaloT MOOYEepeIHO
Ha JIMAMETPaTIHLHO MPOTUBOMOIOKHBIX CTOPOHAX KPBIIIKH.



ABTOKJIaBbl 000rpPEBAIOT C MOMOIIBIO CHEIHUATBHBIX 3JIEKTPO-
neyuei, BeJisl HENPEephIBHOE HAOJIOICHUE 3a MTOKA3aHUSIMU MaHOMETpa
U TEPMOMETPA.

BcekphiTHe aBTOKIaBa IMOCIE OKOHYAHUS PEAKLMM pa3peliaeTcs
JUIIb TOCE MOJHOTO OXJAXACHUS W CHUXKCHHUS, JABJICHUS J0 HOP-
MaJIBHOTO.

Kareropuyecku 3ampeniaeTcsi MOBBIIIATH /1aBJICHUE B aBTOKJIABE
BBIIIIC YKA3aHHOTO B Iacnopre!

PaboThl ¢ HMCHOJIB30BAaHMEM aBTOKIJIABOB CJIEAYyeT MPOBOIUTH B
CHEelUaJIbHO OOOPY/IOBAHHOM IOMEIICHUH: ABTOKJIABbl HEOOXOAMMO
PEryJISIPHO TOJABEPraTh UCHBITAHUSM, O KOTOPBIX COCTAaBISAIOT COOT-
BETCTBYIOIME akThl. Ha nmpoBenenue padoT, TpeOyommux NpuMeHEeHUs
aBTOKJIABOB, BBIIACTCS CTICIIUATIbHBIN HapSA-pacOPsIKEHHE.

2.4. Tepmocmamesl O5is1 noJsiuMepu3sayuu

[Iporecchl moMMeEpU3aIi, Kak MpaBUI0, HEOOXOAUMO IMPOBO-
IUTh TIPU TMOCTOSHHON TeMmmepaType U mnepememuBaHuu. [loaTomy
aMITyJIbl 1 OYTBIJIKM B 3aIIUTHBIX MAaTPOHAX TEPMOCTATHPYIOT B CIie-
UAJIBHBIX TEPMOCTaTaX, CHA0KEHHBIX IMEPEMEINTUBAIOIIUMHU yCTPOM-
cTBamu. TepMocTaThl MOTYT OBITh BO3AYIIHBIMU WJIH KUJKOCTHBIMU.

Bo3oywnvie mepmocmamuol padboTaroT Xyke, Tak Kak M3-3a HEJ0-
CTaTOYHO MHTEHCUBHOTO TEIJIOOOMEHA TeMIlepaTypa peakilud MOXKET
3aMETHO OTJIMYAaThCA OT TEMIIEpATypbl BO3IyXa B TEPMOCTATE.
[ToaTOMy OHM HaxoJAT MPUMEHEHUE MNpPU NPOBEACHUM MOJIUMEPH-
3aIluy B COCyJax HEOOIbIION eMKOCTH, MPEUMYIIIECTBEHHO MPU TOJIH-
MepHU3alHK B aMITyJiax.

Jlns  mogumepu3alMd B IPUCYTCTBHM  KaTallu3aTOPOB,
YyBCTBUTEIBHBIX K Bjare (Hampumep, METaJUIOPraHUYECKHUX ), JTyYIlle
MOJIb30BATHCS 8030V UIHBIMU MEPMOCAMAMU.

Y CTpOoMCTBO JKUAKOCTHOIO TEPMOCTATA IMOKA3aHO Ha puC. 8.

Uepes xopmyc tepmoctrata 10 mpoxoauT Baax 6, K KOTOPOMY
MOCPEJCTBOM XOMYTOB | M OTKHIHBIX OOJTOB 5 KPEIAT THIB3BI 9 C
GyThUlkaMH. Bam mpuBoamTcs Bo Bpamierme (= 0,5 ¢') or
AJIEKTPOJIBUTATENA 2 4epe3 peayKTop 3.
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Puc. 8. KuakoctHou TepMoOcCTaT TS MOJIMMEPU3ALUH:
1l — xomyT; 2 — »JeKTpoABUTATENb;, 3 — PEAYKTOp; 4 — CaJbHUK;
5— ortkuaHOWM OonT; 6— Bam; 7 — KOHTAKTHBIA TEPMOMETD;
8 — kpbIKa; 9 — runp3a; 10 — kopmyc

3agaHHas TeMIeparypa MoJAJIep;KUBAETCA C MOMOIIbIO HarpeBa-
TEJIbHOTO 3JIEMEHTA WJIM 3MEEBUKA, YEPE3 KOTOPBIN MOJaeTCs Xiaal-
areHT. Jlns moaaep:kaHUs MOCTOSIHHOM TeMIlepaTypbl CIyKUT KOH-
TaKTHBIM TEPMOMETP 7, COCAUHEHHBIA C PETYIUPYIOIIUM YCTPOU-
CTBOM. YPOBEHb >XHMJAKOCTH B TEPMOCTATE JOJKEH OBITb TaKUM,
YTOOBl MPU TOPU3OHTAJIHLHOM TMIOJIOKEHUU THIB3 C OYyThUIKAMU
BEPXHUU PsiJi KX BMECTE C YCTPOMUCTBOM JJIsl KpPEIUICHUS (XOMYTHI C
OTKUIHBIMU 00JTaMH) BBICTyMajd M3 Hee. DTO HEOOXOAUMO s
ya00CTBa YCTAHOBKH UJIM 3aMEHBI THIIh3.

B kauecTBe paboueil )KHUAKOCTH Yalle BCETO MPUMEHSIOT BOLY,
BO3MOXHO mpumeHenne pactBopoB NaCl wmmm CaCl, m macna
(HampuMep, CUIMKOHOBOTO).

Bce pgeranmu TepmocTara, CONPUKACAIONIUECS C KUAKOCTBIO,
JOJKHBI OBITH MU3TOTOBJICHBI U3 HEKOPPOAUPYIOIIETO MaTepuraia.

2.5. NMpubopsl Onst pabomsbl ¢ sewecmeamu,
yyecmeumersibHbIMU K KUCJ10pOo0y U esiaze eo3dyxa

[Ipn cuHTE3€ HEKOTOPHIX MOJUMEPOB B KAUECTBE KaTAIU3ATO-
POB WK MX KOMIIOHEHTOB MPUMEHSIOTCS BEIIECTBA, YPE3BBIYANHO
YyBCTBUTEJIbHBIC K BO3JCMCTBUIO BJIaru v kuciaopoaa. [Ipucyrcreue
Jla)K€ HUYTOXKHBIX KOJHMYECTB BIATH U KUCIOPOJA MOXKET 3aMETHO
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CKa3aThCsl Ha AKTHUBHOCTHU KaTajln3aTopa W HMCKA3UTh PE3yJIbTaThl
peakuuii. MoHOMEpBl M PACTBOPUTEIHU ISl TAKUX CHUHTE30B TIIA-
TEJIbHO CYyIIaT, a 3aT€M MEePETOHSIIOT B TOKE MHEPTHOIO Ta3a. XpaHsT
UX TakXKe TOJ HHEPTHhIM Ta3oM. Bce paboThl kak ¢ Kara-
Jau3aToOpaMH, TaK U C TOJATOTOBJICHHBIMA MOHOMEpPAaMH M PacTBO-
pUTEIISIMU TPEOYIOT OCOOBIX MTPUEMOB U CIICIIMATIBLHBIX MPUOOPOB.

XpaHeHne pacTBopuTeneM U  MOHOMEpPOB B
aTmocdepe UHepTHOro rasa

JUist XpaHeHusi MOATOTOBIEHHBIX [JIs pabOThl MOHOMEpPOB U
pacTtBopuTENe B aTMoc(epe MHEPTHOrO raza MOXKHO MPUMEHATH
npUOOPHI Pa3IUYHBIX KOHCTPYKIUM.

Ha puc. 9a nzobpaxen cocyn ¢ cudorHor TpyOkoi. KoHCTpyK-
Ul TPEXXOAOBBIX KpPaHOB 3 00ECINEYMBAET BO3MOKHOCTH OT/EJNb-
HOM MNPOAYBKM HMHEPTHBIM Ta30M COEIMHUTEIBbHBIX JUHHI Iepen
HAaIlOJIHEHUEM €ro pacTBOPUTEIIEM WIH Nepell MNEPEIUBaAaHUEM
MOCJEIHETO IO Ha3HauyeHuio (depe3 cudOHHYI TpPyOKy 2 moj
NEUCTBUEM JIaBJICHUSI MHEPTHOTO rasa).

Cocyn, uzoOpaxeHHbIi Ha puc. 90, cHaOXeH OJHUM TpeX-
XOJIOBBIM KpaHOM 3 W npunuinpoBaHHOW nNpoOkoi 5. Ero MoxHO
JIETKO MPUCOEAVHUTHh K NpUOOpY M4 MEPErOHKH, YTO HCKIIOYAET
HEOOXOAUMOCTh TMEpeNIMBaHusl >KUAKOCTH. BemiecTBo U3 cocynaa
OTOMPAIOT ¢ MOMOUIBI0 MEIUIIMHCKOTO HIIpula yepe3 ropio 6. Bo
n30exaHne MPOHUKHOBEHUS MPU 3TOM B COCYJ HAPYKHOTO BO3JyXa
yepe3 KpaH 3 B HEro MoJIal0T UHEPTHBIN ras.

JUist ynaneHusi OKKJIIOAUPOBAHHBIX KUCIOPOJA U BJIAru COCYIbI
nepes 3anoJHEHHEM KUJKOCTBIO MOJBEPraloT «TPEHHPOBKE», CO3/a-
Basi B HUX pa3peKeHUE MACISIHBIM BaKyyM-HaCOCOM M HarpeBaHUe HaJl
anekTporiuTkor B TeueHue 20-30 muH npumepno no 200°C, mocne
YEero COCY/[l 3alOJIHSAIOT OCYIIEHHBIM U OYMILEHHBIM UHEPTHBIM T'a30M
(a3oTom, aproHom). Takyro omepanuio nmoBTopsAOT 2—3 pa3za. [locre
3aMOJHEHUS COCYJ]a PACTBOPUTENIEM WJIM MOHOMEPOM B HEM CO3/Ial0T
naBiieHue UHEpTHOro rasza mnopsaka 0,113 MlIla, uyTobsl mpegoTBpa-
TUTh IPOHUKHOBEHHUE aTMOC(EPHOT0 BO3AyXa uepe3 MUIHQHI.
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Puc.9. Cocynpl nns XpaHeHMs pacTBOPUTENIEH W MOHOMEPOB
B arMmocdepe mHepTHOro rasza: 1 — komba; 2 — cudoHHas TpyOKa;
3 — TpexX00BOM KpaH; 4 — cocynd; 5 — mpodka; 6 — Topyio

XpaHeHUe U JO03MPOBKA KATAJU3ATOPOB HA OCHOBE MeETAJLI-
OPraHUYecKUX coeAuHeHuil. JIuThii- U aITOMUHUHMOPTaHUYECKUE
COEIMHEHUS, a TAKXKE KaTalIu3aTOPhl, IPUTOTOBIEHHBIE HA UX OCHOBE,
XpaHAT B atMocdepe umHepTHOro raza B cocyaax lllmenka (puc. 10)
WM B 3amasHHbIX ammynax (puc. 11), moaBeprHyThIX MpeaBapu-
TEJIbHOU «TPEHUPOBKE.

Puc. 10. Cocyn lllnenka Puc. 11. AMnyna st XxpaHeHus
METAJUIOPTraHUYECKUX COEIMHEHUIL:
1 — ammya; 2 — MarHUTHBIN 00CK;
3 — meperopojika ¢ KanwUISIPHBIM BBICTYTIOM
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OTH BelllecTBa OMacHbl B OOpalieHuH, M03TOMYy paboTa ¢ HUMHU
TpeOyeT coOII0IeHHsI CIIEUATBHBIX MEP MPEJOCTOPOKHOCTH (3aLTUT-
HBIM IIUTOK HA JIMIO, KOKaHbIe TepuaTku). PacTBOpHI 3TUX coenu-
HEHHMII MEHEe OIacHBI, OJIHAKO MpU pabOTe C HUMH TaKke HEoOXo-
JTUMO TIPUHUMATD BCE MEPHI MPEIOCTOPOKHOCTH

Puc. 12. ITlepenuBanue xuakoctd u3 cocyna lllnenka: 1— cocyn
[[Inenka; 2—4 — TpeXX00BBIE KPAHBI; 5 — peaKIMOHHAas K010a

Puc. 13. 3anonnenne ammyn B armocdepe HMHEPTHOTO  rasa:
1 — mmpoxas npoOupka ¢ OpUILIM(POBAHHON MPOOKONH M OOKOBBIM
OTPOCTKOM; 2 — TPEXXOJ0BOM KpaH; 3 — MarHUTHbIA Ooek; 4 — mepe-
ropoJiKa ¢ KallWJUIAPHBIM BBICTYIIOM; 5 — aMIIyJIa C BEIECTBOM
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OtOupars BemiecTBa U3 cocynaa llleHka MOXHO IO 4YacTsM.
Cocyn llIneHka HaKJIOHSIOT U MEPEIUBAIOT HEOOXOAUMOE JJI pabOTHI
KOJIMYECTBO JKUJIKOCTH B OOKOBOM IrpaJyHMpOBAHHBIM OTPOCTOK. 3aTeM
KpaH OOKOBOT'O OTPOCTKA MPUCOEIUHSIOT BCTHIK MOCPEACTBOM OTPE3-
Ka PEe3MHOBOM TPYOKH K TPEXXOJ0BOMY KpaHy PEaKIMOHHOTO cocyia
u 3akperisaoT cocyd lllneHka Takum o00pa3oM, YTOOBI OOKOBOM
OTPOCTOK HAXOAUJICA B BEPTUKAJILHOM To0keHuu (puc. 12). CHauana
MPOAYBAIOT UHEPTHBIM Ira30M COEJUHEHHBIE OTPOCTKHA KPAHOB, 3aTEM
CTaBsIT KpaHbl B TIOJIOKEHHE, coolOmarwimiee cocyn Illnenka c¢
peakTopoM, IMOBOpaunBas cHavajga kpaH 4, a 3atem kpaH 3. Ilepe-
JIMBAaHUE MPOU3BOJSAT MOJT JABJICHUEM UHEPTHOTO ras3a, oJaBacMoro B
cocyn [llnenka uepes kinanaH 7.

[lepen orcoenuuenueM cocyna lllnenka ot peakiimOHHOTO cocya
KaHaJIbl COCAMHUTEIBHBIX OTPOCTKOB KPAaHOB HEOOXOJMMO MPOMBITh
CYXHUM PacTBOPUTEIIEM.

BeniecTBo, KOTOpOEe XpaHSIT B 3amasiHHOW ammyJtie (cM. puc. 11),
CJIE€AYyET UCHOJIb30BaTh BCE Cpa3y, TaK KaK BCKPBITYIO aMITyJly BTOPOM
pa3 3amasTh Helb34. [Ipu He0OX0IUMOCTH UCIIOBb30BaTh BEILIECTBO 11O
4acTsSIM €ro HYyXHO «pacdacoBaTb» B 00Jie€ MEIKYIO «Tapy» —
HeOoIbIIMe IIapooOpa3Hble aMIyJibl, pa3Mep KOTOPHIX JOJDKEH
COOTBETCTBOBATh KOJUYECTBY BEIIECTBA, HEOOXOAUMOMY JJIsi OJHOTO
ombiTa (AMAMETp IIApUKa OOBIYHO COCTaBIsiET 4—8 MM, JJIMHA
KanuwuisipHodt yactu 10—15 cm). [l 3amojHeHHs aMmyJioK Be-
IIECTBOM MX MOMEIIAIOT B MIUPOKYIO MTPOOUPKY, UMEIOIIYIO TTPUIILIH-
dboBaHHYIO0 TPOOKY C TPEXXOJOBBIM KPAaHOM U OOKOBOM OTPOCTOK CO
nummdom (puc. 13). Cymmapsbiii 00beM aMITysl AOJXKEH ObITh J10CTa-
TOYHBIM JJIs1 BCETO KOJIMUECTBA BEIIECTBA, BHOCHMOTO B MMPOOHUPKY.

C nomornipio nuiuda Kk O0OKOBOMY OTPOCTKY IMPoOUpKHU 1 mpucoe-
TUHSIOT OOKOBOM OTPOCTOK aMmIlyjbl C BEIIECTBOM 5. 3arem Iio-
CPEICTBOM KpaHa 2 COEOUHSAIOT MNPOOUPKY IONEPEMEHHO C Baky-
YMHOW JIMHUEM WU C JIMHAEd WHEPTHOIO Ta3a, YE€M JIOCTUTaKOT
yAaJIeHUs U3 IpOOMPKH U aMITyJIOK Bo3ayxa. B armocdepe unepTHoro
raza C IOMOIIbI0 MAarHUTHOTO OOWKa pa3OMBAIOT NEPETOPOJKY B
OOKOBOM OTPOCTKE aMmmyJibl M, OXJAIUB COJCPKHUMOE amIlyJsbl B
cocyne proapa, co3patoT B mpruboOpe OCTaTOUHOE JABJICHUE MOpsIKa
1,3—-1,6 Ila, mocie 4ero KpaH 3aKpbIBAlOT. 3aTEM COJIEPKUMOE
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aMITyJIbl TIEpEJIUBAIOT B MPOOMPKY U OCTOPOXKHO BITYCKAIOT B HeEe
WHEePTHBIA ra3. HaxomumBmiascs B MpOOMpPKE JKHAKOCTH 3aTATHBACTCS
IIPH 3TOM B KPYIJIbI€ aMIyJIbl. AMITYJIbI BBIHUMAIOT W3 MPOOUPKH, H
KanWJUISIphl TIEpenanBaloT Ha MHKporopesnke. [IpoOupky u amiymiy
IIPOMBIBAIOT CYXHM pacTBOpUTENIeM. Maccy BelecTBa, B KaXKIOM
aMITyJie ONPEICIITIOT 0 PA3HOCTH MAcC IyCTOM M 3alassHHON aMITyJIbI
C BEIIIECTBOM (C OTIMAssHHBIM KOHIIOM Kamuyuisipal).

JIns m3BiCUYCHUS BEIIECTBAa M3 aMIYJbl €€ pa30MBalOT B pPEaK-
IIMOHHOM COCY/I€ C TIOMOIIBIO OOMKa.

3. BbiaeneHue nonnmvepos

B pesynbTaTe noauMepuszalvu MPOAYKT PEaKIIMU MOXKET OBbITh
MOJIy4eH B BHUJE PacTBOpPa, CYCIICH3UHU, rejeoOpa3HOM Macchl, colep-
Kalle HaOyXIIUi B PACTBOPUTENE IMOJUMEDP, IMYIbCHUH, KECTKOM
TBEPJOM MacChl WM B BHJE JIETKO (DWIBTPYIOUIETOCS T'paHyIu-
poBaHHOTO BemiecTBa. [lepBrie YeThipe cityyas TpeOyIOT Clelnuaib-
HOT'O PacCMOTPEHHUH.

A. PacTtBOp

PactBop monumepa MOKET ObITh MOJIY4eH HEMOCPEACTBEHHO MPHU
noauMepu3aunu. (s BhIICICHUS MOJMMEpPA PacTBOP CMEMIMBAIOT C
KUJIKOCTBIO, KOTOpasi HE pacCTBOPSIET MOJUMEDP, HO CMEIINBAETCS C €T0
pactBoputeneM. OcaxJIeHHE CIEAYET MPOBOJIUTH MPU IHEPTUYHOM
NepeMeIIMBaHuu, 4YTOObl H30ekaTh 00pa3oBaHUs OOJBIIOIO KyCKa
oJIMMepa, KOTOPBIM MOXKET 3aXBaTUTh 4acTh pacTBopa. [IpombIBKY
nojauMepa I YIOAJIEHUS TOCJIEAHUX CJIEAOB  PACTBOPHUTEIIS,
NMOOOYHBIX MPOJAYKTOB WU MOHOMEpa MPOBOAST B BBICOKOCKOPOCTHOM
Memanke. PacTBopuTesib MOXKHO yAalsiTh TakKKe BbIJIECPKUBAHUEM
oJIMMEpa B HEPACTBOPAIOUIEH KUIKOCTH C MOCHEAYIOIIUM Harpepa-
HUEM B BaKyyMe.

b. CycneH3umn u 3MyJIbCHH

KosmonHeie CyClieH3un 4acTo MOJyYaroTCs PU MOJUMEPU3ALIUU
BUHWIBbHBIX coequHeHuid. CyCneH3uu pa3pyliaroT 100aBJICHUEM Be-
IIECTB, AUCCOIMUPYIONINX HA MOUBI, TAKUX, KAK KBACIbI, XJIOPUCTHIMI
HATpHUH, COJsTHAsE KUCIO0Ta U T. 1. [lomumepsl 00BIYHO OCaXAAIOTCS B
BHUJIE TBOPOXKHCTOIO OCAaJIKa, MOXOXKEro Ha CBIPKOBYK) MAacCy; €ro
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OTQUIBTPOBBIBAIOT, TIIATEIBLHO MPOMBIBAIOT BOJAOW U BBICYIIMBAIOT.
Hedunprpyroimuecs: CyCieH3uu OTACISIIOT LIEHTPU(YTUPOBAHUEM.

B. I'esieo0pa3nble Macchl

WNHorna npu NMOJUKOHICHCAIIMU Ha TpaHMIle pazaena ¢a3 KoHed-
HBIN MPOJYKT BBIACISIETCS B BUAEC AMYJIBLCUM pacTBOpa MOJUMeEpa (WIIH
CWJIBHO HaAOyXIero refsi) B Bojae. Takue SMyJIbCUM PEKOMEHIYETCS
pa3pyuiaTh OTTOHKOM PacTBOPUTEINSI B CTpyeE Mapa WUiu J00aBICHUEM
KAKOT0-IM00 OPraHMYECKOTO BEIIECTBA, HE PACTBOPSIIOLIETO MOJIUMED.
['eneobpa3Hy0 Maccy OCaXICHHOTO MOJUMepa JIydIlle BCEro moaiep-
KUBATh WJIA SHEPTUYHO MEPEMENINBATh B KHUJKOCTH, HE PACTBOPSIIO-
el MoJIMMEpP; TAKUM ITyTEM MOXKHO YJIAJIUTh reaeoopa3yroniui pac-
TBOPUTEJb U MOJYYUTh (PUIBTPYIOMIMIICS TBEPbI ocanok. Kpome To-
ro, pacTBOPUTENIb MOXKHO YJAJWTh YIAPUBAHUEM WM OTITOHKOM C
BOJISIHBIM IIapOM, MPUYEM OCTAETCS IMOJHUMEP B TBEPIAOM COCTOSHUU
(paznmen I).

I'. Teepaast macca

[Tonmmmep, MONMYyYEHHBIM B BUJE TBEPAOM MACCHI, YACTO MOXKHO
oOpabaThIBaTh HemocpeaAcTBeHHO. OTHAKO AJi Y100CTBa 00pabOTKH U
yIAJCHUS BO3MOKHBIX 3arps3HCHUN TOJIUMEP MOXKHO CHadala
VU3MEIIbYUTh, UCIOJIb3Ys TKEIbIM HOX W MOJOTOK WM MAaJICHbKUU
TOMOPUK. 3aT€M KPOIIIKY 3arpy»aroT B MEJIbHUILY Yalieis u ApoosT
JI0 KEJIATEILHOW CTENeHU n3MenbueHus. [locnenuss onepanys MOXeT
OCJIO)KHUTBCA TE€M, UYTO B PE3YJIbTATE BBIACICHUS TEIUIA B MEJIBLHUIIEC
NOJIMMEpP HA4YHET IUIaBuUThed. IS TpegoTBpamieHHus 3TOTO MpH
U3MEJIbYCHUH TIOJIUMEPA T00aBISIOT CYXOil JIe.

4. PacTBOpeHMe nonumepoB

MHorue noJuMepsl PacTBOPUMBI B OPraHUYECKHX Cpeaax;
OOBIYHO  MPOU3BOAAT  THIATEIbHBIE  OMpPEAENCHHUs]  CIEKTpa
PAacCTBOPUMOCTH BHOBBH MOJYYEHHBIX MOAUMEpoB. OJHAKO UMEIOTCA
JIBa MpHU3HAKA, XapAKTEPHBIX AJI PAacTBOPOB MOJUMEPOB, KOTOPHIE
OTINYAIOT UX OT OOBIYHBIX PACTBOPOB OPraHUYECKUX COCIUHECHH.
[Tonumepsr BCIEACTBHE OOJBIIOrO pa3Mepa HUX MOJEKYI
pacTBOPSIOTCS MEMJICHHO, W PAacTBOPBI, IMOJYyYEHHBbIE TAaKUM
00pa3oM, SIBIAIOTCS KpallHe BA3KUMH.
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BbICOKOBSI3KHE  PacTBOPBI  XapakTE€pHbl JJId  IOJUMEPOB
JIMHENHOU CTPYKTYpbL. [lonuMepsl pa3BETBIEHHOIO CTPOEHUSI MOTYT
00pa30BBIBaTh PACTBOPHI ¢ HU3KOM BA3KOCTHIO. Ecim monmmep mpu
JUIUTEIIbHOM COPUKOCHOBEHUHU C PACTBOPUTEIISIMU HE PACTBOPAECTCS
MOJHOCTHIO, HO CHUJIBHO B HUX HaOyXaeT, 3TO CBUJETEIbLCTBYET O
HAJIMYUHU CIIUTON TPEXMEPHOU CTPYKTYPHI.

3HAYUTEIBHOTO TMOBBIIMIEHUS CKOPOCTH PACTBOPECHHUS MOKHO
JTOOUTHCS, UCTOIB3Ys MEIIAJIKY C PEXYIIUM AUcKoM (puc. 14); oHa
COCTOUT W3 CTAIBLHOTO CTEP)KHS, OKAHYMBAIOUIETOCS CTaJbHBIM
IHMCKOM, BpalamomuMmcs ¢ OosblIod  ckopocThbio. MHorma
MOJyYEHHBIE PACTBOPHl HE MOTYT OBITh OYHMIIECHBI OT 3arpsi3HCHUU
buILTpOBAaHHEM, €CIIM OHHM He pa30aBiieHbl. IlomydueHHBIE Bs3KHE
pacTBOPHI PUIABTPYIOT MO 1aBJICHUEM.

/1

2

Puc. 14. Memanka ¢ pexxymmM JUCKOM: 1 — CTEpKEHb U3 HEPXKABEIOLIEH
cTayn; 2 — cranbHOU AUCK nuaMeTpoM 20—50 MM, TommumHON 3—5 MM

PacTBopuMBIE€ MOJIUMEpPHI, MOJYYEHHBIE B JII0OOW (opme, ouu-
Ial0T, NEPEBOAS MX B PACTBOPBI, KOTOpPHIE 3aTeM (HIBTPYIOT WU
HEHTPUPYTUPYIOT U BBICAXKUBAIOT MyTEM MPUIMBAHUS B HEPACTBO-
pUTENb MPU SHEPTUYHOM MEPEMENIMBAHUM, YTOOBI MOIYYUTh I'PAHY-
JIMPOBAaHHBIA POAYKT.
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5. NMNepepaboTka nonnmepoB

Meroasl nepepabOTKU MOJUMEPOB MOXKHO pa3JeIuTh Ha JIBE
KATerOpUU: METObI IUIABJIIEHUS U METOAbI PACTBOPEHUS.

5.1. MemoObI nnaesieHuUsi

[Ipu Takoit mepepaboTKe MOJMMEpP HArpeBalOT 10 IJIABJICHMUS,
NpUAAIOT EMY XKeJaTeabHyo GopMy B CIEHUaIbHBIX (opMax U 3aTemM
OXJIAKJAKOT. JTa METOAWMKA MPUMEHUMA, OYEBHUIIHO, TOJBKO K TEM
MOJIMMEPAM, KOTOpPbIE OCTAIOTCS CTAaOWJIBHBIMH TIPH TeMIepaTypax,
HECKOJIBKO MPEBBIIAIONINX TEMIIEPATYPY UX IUIABICHUS.

A. ®opMoBaHUe IVICHOK U3 paciiaBa

JIist pUTOTOBIEHUS HEOOJBIINX IIJICHOK W3 TMOJUMEPOB B
71a00paTOPHBIX YCIOBUSX MOXHO HCIOJIB30BaTh PYYHOU Tpecc,
MOKa3aHHbIM Ha puc. 15. [LUTeI Ipecca HarpeBarOTCs IEKTPUIECKUM
TOKOM JI0 TEMIIepaTyphl, OJU3KON K TemIepaType IUIaBICHUS
nojuMepa, KoTopas OIpeenseTcs IpeaBaputenbHo. Hebonbioit
KYCOK TOJIMMEpa MOMEIIAIT B LIEHTP JIMCTA M3 JFOMUHUEBOUN (WM
MEJIHOM, €Cli TeMmepaTypa IulaBieHus mnoiauMepa Bboime 250 °C)
donbru pazmepom 10*10 cMm. 3arem oOpasel] HaKpbIBAIOT JIPYTUM
JUCTOM (POJIBTH ¥ MOMENIAIOT MEKTY TJIUTaMU IIpecca.

Puc. 15. JlabopaTopHsIii mpecc
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[Ipy HEOOXOAMMOCTH MOXHO TIOJy4YaTh IUICHKHA 3aJaHHOMN
TOJIIUHBI, MOMEIAs MEXAy JUcCTaMUd (OJbIM METANTMYECKUM
BKJIQJIBIIT HYKHOU (POPMBI ¥ TOJIIUHBI.

[lmuTel  OPWKUMAIOTCA  THAPABIMYECKAM  JOMKpPAaTOM |
npubnu3uTenbHo B TedeHue 30 cex NOJJEp>KUBACTCS JIaBJICHUE
150-280 at. Ilocne nmaBieHuss PoyibTy BBIHUMAIOT U OXJIAKAAIOT
BOJIOM HWJIM OCTaBJSIOT Ha XOJOAHOU METAJUIMYECKON IUIACTUHKE IO
MOJIHOTO OCTBhIBaHUSI. 3aT€M KyCKU (POJIbIU pa3HUMAIOT U U3BJIECKAIOT
IJICHKY.

Ecnu mnneHka Hempo3padHash WM TMOJUMEP CIUIABWICA HE
MOJHOCTBIO, TO 3TO 3HAUYUT, UTO TEMIIEpaTypa OblIa HEIOCTATOYHO
BbICOKA. EC/IM MJIEHKA CIWIIKOM TOHKAasl W MPOSIBISIET YPE3MEPHYIO
TEKY4Y€CTh WJIU XPYIKOCTh, 3TO 3HAYUT, UTO MPECC NEepPerpeT.

NHorna niaeHKy TpyAHO OTAEIUTh OT (osibru. B sTom ciydae
dboapry MOXXHO YAQIUTh PACTBOPEHUEM, €CIU TMOJHUMEp He
U3MEHSETCS MOl IEMCTBUEM ILEJIOUH U KUCIOTHI.

OTneneHnIo MIEHKA MOMOTraeT Tak»Ke MpeBapUTEIbHOE CMa-
3pIBaHUE (DOJIBTH CMA3KOW WJIM OXJIAKJAEHUE Bcel mauku (¢dombpra c
IJICHKOM) B XOJIOJHOM BOJIE.

[IyreM wucciienoBaHUs IUICHKU IMOJHUMEpa MOXKHO TOJYYUTh
MHOT'O I[IEHHBIX CBEICHUW. Tak, HampuMep, KAa4eCTBECHHAs OICHKa
IPOYHOCTU (MJIM OTCYTCTBUE €€) MOXKET J1aTh yKa3zaHue, o0janaeT
JY TOJMMEP JOCTATOUYHBIM MOJEKYISIpHBIM BecoM. CIIOCOOHOCTH K
BBITSDKKE MOXET ObITh MPOJAEMOHCTPUPOBAHA HA MOJIOCKAX MJICHKH,
a 00pasllbl BBITAHYTOM IUICHKH OY€Hb YJIOOHBI JJIsi OMNpEACICHUS
TOYKH TJIABJICHUS] KPUCTAJIUTOB.

b. U3roroBJieHHe JUTHIX U MPECCOBAHHBIX 00pPa310B

OOpa3siibpl U3 MoJUMEpPOB (Takue, Kak OpPYCKH, KOJIbIIA, YAIIKU U
T. JI.) MOTYT OBITh M3TOTOBJICHBl WJIM JIUTHEM IIOJI JIaBJICHUEM WJIU
IIPECCOBAHUEM I10]1 JTABJIICHUEM.

JIuTbe 1oj MaBJi€HUEM MPOU3ZBOAUTCA B MAIIMHE, COCTOSIIEH U3
(GOpMOBOYHON KaMephbl, B KOTOPYIO BBIJIABIMBACTCS PACIIABICHHbBIN
nosumep. Takass MamMHa JUisl U3TOTOBJICHUSI BOCBMH OpPYCKOB MOKa-
3aHa Ha puc. 16, a Ha puc. 17 uzobpaxena npecc-popma. PopMoBOU-
Has Kamepa (mpecc-GpopMa) COCTOUT U3 JBYX TOJCTHIX IUIACTHHOK, B
KOTOPBIX UMEIOTCS TTOJIOCTU HYKHOUM (hOPMBI.
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Puc. 16. UepBsiunas JsmTBhEBAass MalIMHA JUISI  ITOJIMMEPHBIX
MaTepuayioB: 1 U 2 — IpUBOJABI MOCTYIATEIBHOIO M BPAILATEIbHOTO
JBIWKEHUU dYepBsika; 3 — 4yepBAK (NP IUIACTHKAUUW MaTepualia
COBEPILIAET BpAILlATEIbHOE U MEVICHHOE MOCTYyNaTeIbHOE ABUKEHUE
BIIPaBO, TIPU HArHeTaHWuM Marepuasa B GopMy — ObICTpoe
MOCTYIATEIbHOE JBW)XEHHE BJEBO); 4 — OyHKep; 5 — HarpeBaeMblil
Matepuas; 6 — pacIUlaBiI€HHBIA Marepuan, 7 — o0orpeBaeMblit
HUIUHIP; 8 — oborpeBarenu; 9 — nmutheBas popma; 10 — uznenue
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Puc. 17. Cxematuueckoe muzobpaxeHue mpecc-Gopmbl: 1 — MOIOCTh
dbopMbl, HAMOJIHEHHAsS TEPMOPEAKTUBHBIM MaTEpHaJIOM; 2 — HaIlpas-
JISTOIIME TIUIBL, 3 — 3aycenelr; 4 — copMOBaHHOE U3/IENHE

Crnenyer OTMETUTh, YTO Aa)Xe MPOCTEUIINE U3 TaKWUX allapaToB

noctatoyHo noporu. [IpeccoBanue moj AaBIECHHEM MPOCTHIX MPEN-
METOB, TaKMX, KaK OpYCKHM U IUIACTUHKH, MOXXHO IPOU3BOIUTHL Ha
MPOCTOM M JIETKO JJOCTYITHOM 000pyaoBaHuu. [lonumep 3arpyxaroT B
npecc-hopMy, U 3aTeM B OTBEPCTHUE €€ BBOJUTCA MoOpiieHb. UTOObI
pacIUIaBUTh TMOJUMEp, Tpecc-popma HarpeBaeTcs CHapy>Xu, HaIlpH-
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Mep, DJJCKTPUYSCKUM JICHTOYHBIM HarpeBareiieM. JIJIs yIUIOTHEHHS
MOJIMMEpPA Ha MOPIIEHb OKa3bIBACTCS JIABJICHHE, CO3/IJaBaeMOe TIPH T10-
MOIIK TIpecca. ATNMapar OXJIaXAaloT, HUKHIOI IUIACTHHKY W IIOp-
IICHb YJAJISAI0T, a OTIITaMIIOBAaHHBIM 00pa3ell BHIKOJIAYMBAIOT W3
npecc-GhOopMBl.

B. IIpsinenue u3 pacmiasa

[IpocTeiimum cnocoOoM MoJyYeHUsI KOPOTKUX OTPE3KOB BOJIOKHA
SABJISICTCS BBITATUBAHUE HUTEW BPYUYHYIO.

[TomuMep pacIUIaBisilOT B MPOOMPKE WU HUTH BBITSITHBAIOT IPHU
IIOMOIIY CTEKJITHHOM majoyku. IIpocTenimmmM MeXaHU4eCKUM CII0CO-
OOM TMOJy4YEeHUS] HEMPEPHIBHBIX HUTEU SIBISETCA CIETYIOUIUN: MOJIH-
Mep MOMEIIAl0T B 000TrpeBaeMblii CTAIbHON TOJICTOCTEHHBINA HIWJIUHD,
B KOTOPOM XOJUT IMOpPILIEHb, NPUBOAUMBIA B JIBUKCHUE THUAPAB-
JUYECKUM IUTyHXKEpPOM, U HMeeTcs (uiibepa — MaJICHbKUM JUCK C
OJIHUM WJIM HECKOJBKUMHU OTBEpCTUAMU (pHC. 18).
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Puc. 18. Annapar mig npsaneHus u3 paciuiaBa: | — TMApaBIMYECKUN
IIPECC; 2 — MOPLIEHB; 3 — UWIMHIP; 4 — HarpeBaTebHOE YCTPOMCTBO;
5 — pacmiaBieHHbI noaUMeEp; 6 — YCTPOMCTBO I IMOAACPKAHUS
bunbsepsl; 7 — puiibepa; 8 — HUTH; 9 — 600MHA
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Puc. 20. Annapat a1t npsiieHuss HUTEW U3 paciuiaBa

Maccy monumepa mepes 3arpy3koil B HHJIUHIP-TIpecc HeoOxo-
JUMO YIUIOTHUTh, YTOOBI CBECTH K MHUHUMYMY 3axBaT BO3/lyXa, Tak
KaK MOCJEAHUNA MOXET BbI3BaTh U3MEHEHHE IIBETA WU OOpa30BaHUE
IIy3bIPbKOB B BBITAHYTBHIX HUTSIX. TOHKOM3MEIBUYEHHBINA MOJIUMEDP MO-
KeT OBITh YIUIOTHEH B HWIMHApPE. bonee mpocThiM, HO MeHee dPdek-
TUBHBIM METOJIOM SIBJISIETCSI TIPECCOBAHUE MOJIMMEPA B OTHOCUTEIBHO
TOJICTBIC TUICHKH, U3 KOTOPBIX 3aTEM OCTPHIM MPOOOYHBIM CBEPIOM
BBIPYOAIOTCSl JUCKM COOTBETCTBYIOLIETO JauamMerpa JUisl TUIOTHOM
YIIAKOBKH B [UJIMHAPE MPAAWIBHON MalnHbl. M3 CTONKU JUCKOB TOJ-
HIAHOM 2,5—5 CM MOKHO MOJIYyYUTh KOJMYECTBO HUTEW, JOCTATOYHOE
JUTS TIPEIBAPUTEIIBHOM OLIEHKHA UX CBOMCTB.

Jlns nipsiieHust HUTEH W3 paciijlaBa MOXET ObITh HMCIOJIb30BaH
Takxe npudop, npenacraBieHHbl Ha puc. 20. 3aech 3 — CTEKJISIHHASA
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npoOupKa AMaAMETpoM 2,5 cM, OTTSHyTas KHH3Y 10 Kanmujuisipa, 2 —
OKpY>KaIoIIHNil MPOOUPKY CTEKISTHHBIA KOXKYX C IBOUHBIMU CTEHKaMHU,
o0orpeBaeMbIil TapaMu KUJIKOCTH, KUTISIIEH B KoJjioe 1; Ha THE KOXKY-
Xa UMEETCSI OTBEPCTUE, B KOTOPOE BCTABIIAECTCS KOHEL Kanuyuisipa 4.

HN3MeHeHne TeMmreparypbl KOHIA KallWuIApa B IPOLIECCE BBITS-
TUBaHMS HUTU PETYyJIUPYETCs MEpPEeBIKEHUEM OOOorpeBaronieii 0aHu
no BepTukanu. KoHel kanmwuisipa B Hayaje ONbITa 3alanuBaeTcs IS
TOTO, YTOOBI MOCJIE 3arpy3Ku MOJUMEpPa MOKHO OBLIO 3BAKYHUPOBATh
cocya W 3anojHuTh ero azoroMm (7, 8). Ilocne pacmiaBieHust mosu-
Mepa KOHYMK KalWusApa OTPE3al0T M HAYMHAKOT BBIJABIIMBATH HE-
IIPEPBIBHYIO HUTH NPU YMEPEHHOM JIaBJI€HUHU a30Ta. Jlanee HUTh mpo-
XOIUT Y€pEe3 HAMPABISIIOIIMN POJIUK 5 U HAMATHIBACTCS HA MIITYJIIO 6.

I'. llepepadoTrka muIacCTUPUUUPOBAHHBIX MOJUMEPOB U3
paciuiaBoB

HNHorna noiMMep UMEET OYEHb BBICOKYIO BSI3KOCTh pacIjiaBa WU
OH HECKOJIbKO HECTaOWIIEH MpHU TemIepaType IuUiaBieHud. B Takom
CJIy4ae 4acTO CMELIMBAIOT MOJMMEP C IMIACTU(PHUKATOPOM — BBICOKO-
KHUISIIEH XUJIKOCTBIO, COBMECTHMOM ¢ moiuMmepoM. Ilmactuduim-
pPOBaHHBI TOJMMEDP IUIABUTCA MpU 0o0jiee HU3KOM TemmepaType.
Takum 0Opa3oM, B IPOMBIIUIEHHOCTH NOJIy4YalOT BOJIOKHO U3 psiia BU-
HUJIOBBIX MOJIMMEPOB (HAIPUMED, BOJIOKHO «Capany).

Hanuuue miactudukatopoB aenaeT noaumep oonee ruOkum. Ec-
JU 3TO KEJATENIbHO, IIACTU(PUKATOP MOKET OBITh OCTABJIEH B IOJIH-
Mepe Tociie nepepadoTku. B MpOTUBHOM ciiydae ero 3KCTparupyroT
OpraHUYECKHM PACTBOPUTEIIEM.

. CocTaBjieHHe pe3MHOBBIX cMecel

DnacToMepbl OOBIYHO WCIOIB3YIOTCS C Pa3IUYHBIMU J00aBKaMH,
Y TPUTOTOBJIIEHUE PE3UHOBOM CMECH COCTOMT B CMELIEHHH CBIPOTO
nonuMepa ¢ JooaBkamu. OOBIYHO CMENIEHHUE OCYIIECTBIIAIOT B CIICIH-
abHOM CMECHUTEJIE, KOTOPhI MMEET JBa MAaCCHUBHBIX 000rpEeBaEMbIX
BAJIKA, PACIIOJIOKEHHBIX MapajuIeNIbHO C Y3KHM 3a30pOM. OTH BaJKH
BpAIIAIOTCA B IMPOTHBOIIOJOXKHBIX HAIPABJICHUSIX U C PA3IAYHBIMU
CKOpPOCTSIMH, TaK YTO MaTepHall MOJABEPracTcsi OJHOBPEMEHHO IEepe-
MEILIMBAIOIIEMY U CTHpAIONIEMY BO3JEHCTBHUIO. B kKauecTBe 100aBOK
NPUMEHSAIOT CaMble Pa3HOOOpa3HBIE BEIIECTBA, MPUPOJAA KOTOPHIX
3aBHUCHUT OT MCIOJIb3YEMOIrO IMOJMMEpPA W OT HAa3HAYEHUS KOHEYHOIO
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npoaykra. Huke mpuBoauTCs mnepedyeHb A00aBOK, KOTOPBIE YacToO
VICIIOJIb3YIOTCS JJIsl IPUTOTOBJIEHUSI PE3NHOBBIX CMECEH.

1. BynkaHu3yromuii areHT, HalpuMep cepa, BMECTE C YCKOpH-
TeJIEM, TAKUM KaK MEepKanToOEH30THA30J1, U AaKTUBATOPOM WJIU 3aME/I-
JIUTEIIEM.

2. Hanonuurtenu — 4acTto ynoTpeOJseTcs: ra3oBasi caxka, KOTopas
MOBBIIIAET Pa3pbIBHYKD NPOYHOCTh M 3JIACTUYHOCTH. Kpome caxu,
npuMensiercst Si0, U pa3IuyHbIE OKUCIIBI METAJIIOB.

3. IIurMeHT — ecinyM WCIONB3yETCsl HE ra30Basi Ca)ka, IPyrou Ha-
MOJTHUTENb, MPOJIYKTY MOXKET OBbITh MPHUJAH JKEJIaTeIbHBIN 1IBET CME-
HICHUEM C TUTMEHTOM.

4. Msrautenu — miiacTU(UKATOPhI IS YIYUIICHUS 31aCTUYHOCTH.

5. AHTHOKUCIHUTENH, Takue Kak (peHun-B-HadTunamuH, aius 3a-
IIMTHI TOJIMMEPA OT OKUCIUTEIBLHOIO CTapeHUs, KaK Ipu oOpaboTKe,
TaK U P SKCIUTyaTaluu.

5.2. NMony4yeHue u3zdesnul u3 pacmeopoe rnosIuMepos

Ecnu nmonumep Henb3s paciuiaBiiATh WIM OH HECTAOWJICH BBIIIE
TEMIIepATYPbI IUIABJICHUS, U3JCIUE MOJTYYAOT U3 €r0 BS3KUX PacTBO-
pOB B JieTyueM pactBopuTeine. M3 Takux pacTBOPOB MOTYT OBITh
OTJIUTHI TIJIEHKU WM BBITSIHYTHI BOJIOKHA W HUTH. MacCHBHBIE TIpea-
METBI HEJIb3S MOJIYUYUTh U3 PACTBOPA, TAK KaK YIAICHUE PACTBOPUTENS
CTAaHOBUTCA OYEHb TPYIHBIM, a coxpaHeHue (OpPMbI— TOYTH
HEBO3MOKHBIM.

A. IloryyeHune MIeHOK METOI0M MOJINBA

PacTBOpbl, ucnosib3yemble sl OTJIIMBKU IUICHOK, ITPUTOTaBIMBa-
0T METOAAMU, PACCMOTPEHHBIMU B pazaeie 4.
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Puc. 21. ITonydeHue mieHoK: 1 — CTEKJIsIHHAs Majoyka; 2 — CTEKJISIH-
Hasl TUTaCTHHKA
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OTHU pacTBOPBI JNOKHBI OBITh OYEHb BSA3KUMH, UYTOOBI OHU HE
pacTeKalMCh MO MOBEPXHOCTH, HA KOTOPOW MPOU3BOJUTCS OTJIMBKA.
Konnentpanuu okxoiao 20% 0OBIYHO YAOBJIETBOPUTEIIBbHBI, XOTS
MHOI'O€ 3aBHUCHUT OT CBOWCTB NOJUMEpPA. B KOHEYHOM CYETE TOJIBKO
ONBITHBIM MYTEM (METOAOM MHpO0) MOKHO MOJ00paTh ONTUMAIBHYIO
KOHIIEHTpauuto. JlJisi mojydyeHusl UICHKU BSI3KUM PacTBOp MOJIUMEPA
HaJIMBAIOT CTEKJISIHHYIO TJIACTHHKY M PAaBHOMEPHO PACHPENEISIOT Ha
Hel ckpeOkoM. TakuMm CKpeOKOM MOKET OBbITh CTEKJISTHHAs Majiouka,
oOepHyTass Ha OOOMX KOHI[AX TEChMOW B HECKOJBKO PSIOB, IS
MOJTy4YEHHSI paBHOMEPHOTO 3a3opa (puc. 21).

Puc. 22. Cxemaruueckoe uzobpa-
KEHUE MPOLECCa CYXOTO MPsICHHUS:
1 — 3arpy3ouyHas BOpoHka; 2 — Mo-
JMMEpHBIE YEIIyHKH; 3 — Harperas
peuieTka; 4 — ropsudii MOJIUMED;
5 — no3upyroomuil Hacoc; 6 — pac-
IUJIaB; 7 — MHOTOKaHAJIbHBIM MYH/I-
ITYK, 8 — CBEXECIPAICHHOE BO-
JIOKHO; 9 — KaTymka
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OTiuTyr0 U3 pacTBOpa Chl-
pyIO IUIEHKY IMOMEIIAT B CY-
ITUIBHBINA BRITSKHOM 1IKad, e
MOJJICPKUBACTCA  MOCTOSTHHAS
TeMmrneparypa —  3HAYUTEJIbHO
HIDKE TEMIIepaTypbl KUIICHUS
pacTBOpUTENIsI BO M30€KaHUE
oOpa3zoBaHusi My3bIpei. 3aTem
CHHUMAIOT BBICYIICHHYIO TUICHKY
C TUTACTUHKHW.

b. Ilpsinenne u3 pacrBo-
poB

[Ilupoko W3BECTHBI JIBA
METOJIa MPEBPALIEHUS] PaCTBOpa
MOJIMMEpPa B BOJIOKHO — CYXO0€ U
MOKpoe mnpsaenue. [Ipu cyxom
MPSACHUN BSI3KMKA PACTBOP MO-
JYMEpa TPOJABIUBACTCS 4YeEpeE3
(busbepbl MPSAIUIBHON MalTUHbBI
B Harpetbli raz (BO3IyX WU
a30T), TJI€ pacTBOPUTEb OBICT-
po wucnapsiercss U oOpazyercs
HUTh U3 TIOJIUMEPA. DTOT METO]I
OYCHb BaXEH B  TEXHUKE
(puc. 22). Ilpu mokpoMm mpsiae-
HUW PACTBOP IMOJUMEPA BIIPHIC-
KMBAaeTCI B ocaaurenb (He



PACTBOPSIOIIMI TOJUMED), KOTOPBIA BBI3BIBAST KOATYIISIINIO pacTBOpa
1 oOpazoBaHue HUTH (puc. 23).
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Puc. 23. CxemaTtnueckoe n300paxkeHre mporecca MOKpOro MpsiieHus:
1 — pactBOop mnosumepa; 2— GUIbTp; 3 — JIO3UPYIOIIMK HACOC;
4 — MHOTOKaHaJIbHbI MYHIIITYK; 5 — OcCaauTeNb; 6 — CBEXECIHps-
JICHHOE BOJIOKHO; 7 — BaHHA JJIs KOAryJIALMU U OCaXKJCHHUS; § — BaHHA
JUISl TPOMBIBKH; 9 — cyiika; 10 — Ha KaTylikKy

Puc. 24. Tlpocras koioHka s cyxoro mnpsiaenus: 1 — duabepa
U JUHUSA K NOPSAWIBHOMY HAacocy; 2 — alllOMUHUEBAs Ppaclpeien-
TenbHas My@ra (nmeppoprupoBaHHas U HaOUTask CTAIbHOU CTPYIKKOM);
3 — MOpTaTUBHOE HAMOTOYHOE YCTpPOMCTBO; 4 — TpyOKa W3 CTekja
nupekc (nuametp 7,5 cMm, Bbicota 90 cM); 5 — MenHas crupanb;
6 — o yB BO3yXa; 7 — ropenka

B nabGopaTopHBIX yCIOBHSIX MPOBEICHUE CYXOTO MPSACHUS CUIIb-
HO 3aTPYJAHEHO BCJEJICTBUE CIOXKHOCTU mpouecca. lIpocrenmas
YCTAaHOBKA IS TIOJYYEHUSI HEMPEPBIBHOM HUTHU C COOTBETCTBYIOIIUM
PETYIUPYIOIIUM yCTPOMCTBOM CTOUT OYE€Hb AOpOoro. OmHako s
MOJTY4YEeHUS HEOOJBIIOTO KOJMYECTBA HUTEH M3 JIETKO MPSAyLIUXCS
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MOJIMMEPOB, HANPUMEP U3 COMNOJHUMEPOB MOJTUAKPHUIOHUTPUIIA,
MIPUTOJIHA YCTAHOBKA, OKA3aHHAs Ha puc. 24.

Kononka gnunon 90 cm u guameTpoM 7,5 ¢M U3rOTOBJICHA U3 BbI-
COKOKAaueCTBEHHOTO cTekJia nupekc. st mpenoTBpamieHusi oOpa-
30BaHUs TYPOYJIEHTHBIX MOTOKOB TOPSIYMI BO3/IyX BIyBaeTCs MO CXe-
Me, HM300pakeHHOW B HUXHEW vacTu pucyHka. [lommmep BbIaB-
JUBaeTcs B atMoc(epy ropsyero Bo3ayxa, HallpuMep IIMPULIEM IS
MOJIKO’KHBIX MHBEKIIUMA, U HaMaThIBaeTCSd Ha O0OMHY, BpalllarolIyrocs
C IIEPEMEHHOMN CKOPOCTHIO.

Mokpoe npsiaeHue 0oJiee MPAKTUYHO JJIsi MajJoMacIlITaOHbIX pa-
00T, XOTsI U 37IeCh BBIOOP OCaJUTENsA, TEMIIEPATYPHI U T. /1. BECbMa Cy-
IIECTBEH W OMpENeNsaeT KaueCTBO MOJIydyaeMoro BoJiokHa. OcoOeHHO
Ba)KEH BBIOOP OcCaauTeNIbHOW BaHHBI. Ee ciaenyeTr noaduparh it Kax-
JIOTO CJIy4dasl ONBITHBIM IyTeM. OcaxJeHUe HE JOJHKHO OBITh CIUII-
KOM PE3KUM, TaK KaK HHa4e IOJydaeTcs Mopucras ciadas HUTh.
UT00BI JOCTUYL MEJJICHHOTO OCaXICHUS, HEOOXOUMO OpaTh MIOXOMH
pactBopuTenb. Hampumep, W3 pacTBopa MojuMepa B JIUMETHUII-
dbopmamMuie XOpOIIO BBITSATHBAIOTCS HUTH B JUMETUIdOpMaMU/IE,
pa30aBICHHOM BOJOM.

6. XapakTepucTtuka nonmmepa

Muorue ¢Qusnueckue CBOMCTBA IMOJUMEPOB, TaKue, Kak Mpody-
HOCTb, IIACTUYHOCTh, JJIACTUYHOCTb, BSI3KOCTh WU T. 1., HAXOASTCA B
MPSAMON 3aBUCUMOCTH OT BBICOKOT'O MOJIEKYJIIPHOTO BECa MOJMMEPA.
Kpome Toro, nosiumMepsl HEOAHOPOIHBI 0 MOJIEKYJISIPHBIM BECAM, YTO
BEChbMa YCJIOKHSET MX U3y4YECHHUE. BOJIBIIMHCTBO CTaHIAPTHBIX MpHE-
MOB, UCIOJIb3YEMbBIX JIJISI XapaKTEPUCTUKU OPraHUYECKUX BEIIECTB, B
NPUMEHEHUH K TMOJuMepaM JOJKHO OBITh BHUIOU3MEHEHO WU
3aMEHEHO CNENUATbHBIMU METOJAMH.

XapaKkTepUCTUKA MOJHUMEpPA — 3TO 3aJada, K KOTOpPOMl HeoOXo-
JUMO TOAXOJUTh BO MHOTHX CJIy4dasX C YYETOM THUIIA U Ha3HAYEHUS
noJIMMepa, MoJIekKaIlero uceineaoBanuto. [IpuBenem onuH npumep: B
aMOp(HOM TOJIUMEPE HEJb3sl ONPEACIUTh UCTUHHYIO TOUKY IJIaBJie-
HUS, T€M HE MEHEE TaKOW MaTepual MOXKET OBITh OXapaKTepHU30BaH
TeMmrepaTtypo (WiauM TeMmepaTypHOM 001acThi0), MPU KOTOPOW OH
pa3MsrdaeTcss WM NOJIHOCTBIO pacIUIaBIIIEeTCs, MOAAAETC (POpPMO-
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BaHMIO WJIM HAYMHAET MEHATh POopMy MO ACHCTBUEM OMNpe/eICHHON
Harpy3ku. OauH M TOT ke oOpazell MoJMMEpa MOXKET MPOSIBIATH
YKa3aHHbICE W3MEHEHUS IIPU PA3JIMYHBIX TEMIEpaTypax, U B 3aBHU-
CUMOCTM OT Kpyra BOIIPOCOB, HMHTEPECYIOLINX HCCIEA0BATENEH,
KOKABIM U3 HUX MOJy4aeT HEO0OXOJMMbIE XapaKTEPUCTUKU TEPMHU-
YECKUX CBOMCTB MaTepuana. Takum o0pa3om, MPUBOIS pPE3yJbTaThl
UCCJIEOBaHUsA, HEOOXOJUMO YKa3aThb YCIOBHUS, IpPU KOTOPBIX
MIPOU3BOJAWIINCH OIPENEJICHUSI JAaHHOTO CBOMCTBA. Eciu u3yyaemoe
CBOMCTBO sBJIsSIETCS (DYHKIMEH MOJEKYJISIPHOTO Beca WM pacrpe-
JIEJICHUSI TI0 MOJICKYJISIPHBIM BecaM B 00pasIile, TO 3TU JTaHHBIE COCTaB-
JISIFOT YacTh YCIIOBUM M3MEPEHUM, O KOTOPBIX UJET peub. K cyuacTsio,
OOJBIIMHCTBO (DU3NYECKUX CBOWMCTB JAHHOTO MOJHMMEpPa U3MEHSETCS
OUYCHb MajJ0 WM BOOOIIE HE HU3MEHSETCS, KOrja MOJIMMEpP HMEEeT
JIOBOJIBHO BBICOKWH CPEIHUN MOJIEKYJIIPHBIN BEC.

B Hacrosmee BpeMs pa3zpaboTaH psAa MOAPOOHBIX METOIOB
ONpPENECICHUS OTACIbHBIX XapaKTEPUCTUK MOJIUMEPOB, OJHAKO TOJIBKO
HEKOTOpbIE K3 OCHOBHBIX CBOWCTB TMOJUMEpa MOTYT OBITh
UCIIOJIb30BaHbl KaK OTHpPAaBHBIE IS UX (PU3MUECKUX U XUMHUYECKUX
XapakTepUCTUK. B mepByro ouepenb MTOKHBI OBITh OMNPEACIICHBI
TEpMUYECKHAE CBOWCTBA, T. €. TEMIIEPATypa, MPU KOTOPOW MOIUMEDP
MOJTHOCTRIO paciuiaBisgeTcs u Teuer (T,), TemmepaTypa €ro pas-
MSTUYCHUS, TeMIieparypa IuiaBjieHus: kpuctaumtoB (T,) u Temre-
parypa crekioBanus (Tg). dpyrumu xapakTepuUCTUKaMH MNOJUMEPA
ABJISIFOTCSL CPEAHUN MOJIEKYJIAPHBIM BEC, CTENEHb KPUCTAJUIMYHOCTH
UM aMOP(PHOCTH, CIIEKTP PaCTBOPUMOCTH M XMMUUYECKas CTPYKTypa.

6.1. OnpedesieHue MOJIEKY/ISIPHO20 éeca

[Ipu ompeneneHny MOJICKYJISIPHOTO Beca MoJuMepa OOBIYHO IIO-
Jy4ar0T CPEIHUM MOJEKYJISIPHBIM BEC BCEX COCTABIISIONINX MOJIUMED
MOJIEKYJ. THI MOJy4eHHOTO CPEAHETO MOJICKYJISIPHOTO BEca 3aBUCHUT
OT MPUMEHSAEMOTO MeTojia ompenaeneHus. Hanbonee obmmmu cpea-

HUMHM MOJICKYJISIDHBIMUA BE€CAMU SIBIIAKOTCS CPEIHEYHUCIOBOM M, wu

cpeaneBecoBoii M, .
OHu onpeaensatoTcs Kak
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M, =3NM /3N,

- : (6.1)
M, =2XNM~/EZNM,

rae N — 4uciio MOJIEKYJI C MOJIEKYJISIPHBIM BeCOM M.

Kak roBopuioces BbIIIE, THUIl MOJYyYa€MOTO CPEAHEr0 3HAYCHUS
3aBUCUT OT MNPUMEHSIEMOro Merona. OCMOMETPHUS JAET CpEeIHEUYUC-
JIOBOM MOJIEKYJISIPHBIN BEC, & METOJI CBETOPACCESIHUA U YIbTPALICHTPH-
(GyrupoBaHusl JAIOT CPEIHEBECOBOM MOJIEKYJSIpHbIA Bec. [Ipenmy-
IECTBO YKA3aHHBIX METOJOB 3aKJIFOYAECTCA B TOM, YTO OHHU SIBIISIFOTCS
aOCOJIIOTHBIMM, T. €. CPEIHUNA MOJICKYJISIPHBIA BEC OMNpenesnsaeTcs
HEIMOCPEJICTBEHHO U3 PE3yJbTAaTOB M3MepeHU. OHU SIBISIOTCS OCHO-
BOW ISl BBIYMCIICHUSI BEJIMYMHBI CPEIHETO MOJEKYJSIPHOIO BECa W3
JAHHBIX U3MEPEHHUS BSI3KOCTU PACTBOPOB MOJUMEPOB.

CyiecTByeT psia 0003HAUEHHMM BSI3KOCTH Ppa30aBJICHHBIX pac-
TBOpOB nojuMepoB. [IpuBeneHHble B TabMUIE YUCa BA3KOCTH 3aBH-
CAT OT PacTBOPUTENS, KOHLEHTPALMHU (32 MCKIIOYECHHEM 3HAYCHHM
XapaKTEPUCTUYECKOW BSI3KOCTH) M TEMIEpaTypbl, IpPU KOTOPOH
MPOBEACHB HM3MEPEHUsI, XOTS TMOCIEIHAS OOBIYHO Majo BIMSIET B
npenenax 10—15° B xopoieM Jj1s TaHHOTO TOJIMMeEpa pacTBOPUTETIE.

3aBHCUMOCTD XAPAKTEPUCTUYECKOW BA3KOCTH OT MOJIEKYJISIPHOTO
BECa U JIMHEMHBIX NOJIMMEPOB MOKHO BBIPa3UTh IIPU TNOMOIIH
SMIIMPUYECKOTO YPAaBHEHUS, NIPEAJI0KEHHOT0 MapkoM u XOyBUHKOM,
OCHOBBIBAIOIIUMHUCS Ha Oosiee paHHel padote IllTayauHrepa:

[n] = K-M’, (6.2)

rae M — monekynsapHbeid Bec, K M o — MOCTOSIHHBIC [UISI JAHHOU
CUCTEMBI TMOJUMEP — pacTBopuTenb. 3HaueHuss K u o onpenensrorcs
COOTBETCTBEHHO OTPE3KOM M HAKJIOHOM KpUBOM Ha rpaduke
3aBUCMMOCTU  JiorapudMa  XapaKTEPUCTUUECKOM  BSI3KOCTH  OT
jJorapudMa MOJICKYJISIPHOTO Beca (PpaKkIMOHUPOBAHHBIX O0OpPA3IIOB
MOJIMMeEpPa JJIs MUPOKOr0 UHTEPBAJIA 3HAUEHUN MOJICKYJISIPHBIX BECOB.
Ecim  wucnonb3yercs  HePpakIMOHUPOBAHHBIM  TMOJUMEP,  TO
MOJIEKYJIIPHO-BECOBOE paclpeieseHue Uil KaXJIoro ooOpasla B
npejenaax ero MOJEKYJSIPHOTO Beca JIOJKHO ObITh OJIMHAKOBBIM.
MonekysipHbie Beca AJisl TOCTPOeHUs rpaduka 3aBUCUMOCTH [N] — M
ONPEACIISIIOT OJHUM M3 aOCOJIFOTHBIX METOJIOB, YIOMSIHYTHIX paHee,
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HalpuMep METOJIOM CBEeTopaccessHud. Eciu s onpeneneHus
BeimunH K uW o B3ST HePpakIMOHUPOBAHHBIA MOJIEKYJISIPHO-
TEeTEPOreHHbIH  MOJUMEp, TO  TOJIy4aeTcs  MPUOTUKEHHBIN
CPEIHEBSI3KOCTHBIM MOJICKYJISAPHBIA BEC M., a HEM ., Wik M,. Jns
OOJBIIMHCTBA BBICOKOTIOJUMEPOB CPEIHEBSI3KOCTHBIM MOJIEKYISIPHBIM
BEC Topaszno OJMXKe K CpPEIHEBECOBOMY, YEM K CpPEIHEUHUCIOBOMY
MOJIEKYJIIPHOMY BeCy. YCTaHOBJIEHO, 4YTO BEJIMYMHA O JJIS
OONBIIMHCTBA MoauMepoB 6am3ka k 0,7. Ecim o= 1, ToM, =M .

Tabmuna 1
Tepmunonozusn, npunamas 01 0003HaveHUs
GA3ZKOCMU pacmeopos nojiumepoes
Tepmun Obo3nauenue Onpeodensowee ypasrneHue
Nora = t2/ t1,
t; — BpeMsl UCTeUCHUs
OTHOCHUTENbHAS BA3KOCTD
Norn pacTBOPUTEIS,

OTHOILLIEHUE BI3KOCTEN
( ) t, — BpeMsI HCTCUECHHS pacTBOpa

IMOJIMMCPA B 9TOM PACTBOPUTCIIC

Y aenbHas BA3KOCTb Nya Nya = Nom — 1
[IpuBeneHnas yaenpHas
BSI3KOCTh (BSI3KOCTHOE Ny/C Nyr/C = Moru — 1)/C
YHUCJTIO)
Jlorapudmuueckas
PUBEJICHHAS BA3KOCTb
IzJ]orapI/I(I)MI/IIIG:CKOe Min Nin = 10 Mo/ C
BSI3KOCTHOE YHCJIO)
[7]=1imp,
XapaKTepuUCTUYECKas -0
BSI3KOCTh (MPEICIbHOE ] 1581051
BSI3KOCTHOE YHCJIIO) [77] =limp ,/C

C—0

TakuMm o0Opa3oM, ompeaeadB 3HAYEHHUE XapaKTePUCTUUECKOU
BSI3KOCTH, MO>XHO BBIYMCIIUTh MOJIEKYJISIDHBIM BeC mosmMmepa. s
ATOTO BBIOMparOT BeauuuHbl K 1 o u3 u3BecTHHIX 3HaueHni K u o s
JJAHHOM CHCTE€MBbl MOJUMEP — PACTBOPUTENIL WM IS CUCTEMBI,
mog00HOW (HACKOJIBKO 3TO BO3MOXKHO) paccMaTpUBAEMOM CHCTEME
MOJIMMEDP — PACTBOPUTEIND. JJIsi OLIEHKH MOJIEKYJISPHOTO BECA MOXKET
ObITh  HCHOJB30BAaH  TaKkKe  METOJ  CpaBHEHMS  3HauYCHUU
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XapaKTEPUCTUUECCKOW BA3KOCTH, MU3MEPEHHBIX B OJHOM M TOM K€
PAaCTBOPUTEIIE, ABYX CXOJHBIX MO CTPYKTYpE MOJUMMEPOB, JJISI OJHOTO
13 KOTOPBIX MOJIEKYJISIPHBIM BEC M3BECTCH. OJIHAKO METOJI CpaBHEHMUS
SABJISIETCSI OYEHb MPUOMMKEHHBIM, TaK KaK HE3HAYHUTEJIbHBIC
CTPYKTYPHBIE U3MEHEHHUS MOT'YT MPUBECTH K OOJBIIUM Pa3IuyusIM B
BSI3KOCTH.

B npueeoennvix ghopmynax C— xonHyenmpayus pacmeopa noiu-
mepa 6 epammax Ha 100 mn pacmeopumens, nOIMOMY eOUHUYbB]
Xapakmepucmu4eckol 8i3K0Cmu 0aromcs 8 Oeyunumpax Ha cpamm.
3Hauenue xapakxmepucmuyeckou 6A3KOCMU HAXOOUMCS OIKCMpa-
NOIUPOBAHUEM HA HYNe8YI0 KOHYEHmpayuro 2pagpuka 3a8ucumocmu
NI02apU@PMU4ecKoil  NPUBEOeHHOU  8A3KOCMU  UIU  NPUBEOEHHOL
VOeNbHOU 853KOCMU 0N KOHYEHMPAayuu.

3HaueHnss K U o 719 HEKOTOPBIX CUCTEM ITOJUMEP — PACTBO-
pUTEIb MPHUBEICHBI B TA0IT 2.

Tabnuua 2
3unauenus K u a ona paznuunvix cucmem
noJjumep — pacmeopumens
Ionumep Pacmeopumens Temne-o K-10" o
pamypa, °C
[Tonuctupon benzon 25 1,0 0,74
[TonumeTunMerakpuiar | byTuikeTox 25 0,68 0,72
[TonumeTunmerakpuiat | AllETOH 25 0,75 0,70
[TonuBuHuIaneTar AreToH 25 1,88 0,69
[TosmmBrHMUITOBRIN ciupT | Boma 50 5.9 0,67
Harypanbneiit kayuyk | Tomyon 25 5,0 0,67
[Tonukarnpoamun CepHas kucnota 25 2,9 0,78
[Tonnuzo0yTuieH [Muknorekcan 30 2,6 0,70

Crnenyer HamOMHUTB, YTO COOTHOIIEHHUE MEXIY XapaKTepHuc-
THYECKOU BA3KOCTBIO W MOJIEKYJIPHBIMHA BECAMH, BBIPAXKAEMOE
ypaBHeHHEM Mapka — X0yBUHKA, OCHOBBIBA€TCS Ha onpeaesieHnn K u
o B oOpa3lmax NOJHUMEpPA, HUMEIOIIETO Y3KOE€ pPacHpeAciieHUE I10
MOJIEKYJISApHBIM ~ Becam. [lomumep, ITOBOJIBHO OJHOPOIHBIM 10
MOJIEKYJIIPHOMY BECY, MOXKET OBITh IMOJy4YeH (DPaKIMOHUPOBAHUEM,
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KOTOpOE€ OOBIYHO 3aKJII0YaeTCs B TOM, YTO B PAcTBOp MoJMMEpa IO
qacTsM goOasisieTcs ocaautenb. Opakiuu, noaydyeHHbIE TaKUM o0pa-
30M, MOTYT OBITh CHOBa pPACTBOPEHbI U MOBTOPHO pac@paxiiuo-
HUPOBaHBI. DPAKIIMOHUPOBAHNE TOJIMMEpPA WHOTJA 3aHMUMAET MHOTO
BPEMEHH, TTOATOMY BelWYWHBI K ¥ o0 4acTO 3aMMCTBYIOT U3 JIaHHBIX
JUTSI TIOJIUMEPOB CXOJAHOM CTPYKTYPHI.

Ecnn HeT HeoO0XOoAMMOCTH 3HAaTh aOCOJIOTHYIO BEJIUYHHY
MOJIEKYJISIPHOTO Beca MoJIMMepa, TO 4acTo yI00HO MPOCTO CPAaBHUBATH
oJIuH oOpaszel] mojaumepa ¢ APYyTMMH U3BECTHBIMU OOpasiiamMmu, MoJjib-
3yACh 3HAUCHHSAMH WX JIOTapU(PMUYECKOM TPHUBEACHHON WU
OTHOCHUTEJIbHOU BA3KocTU. Hampumep, eciiu U3BECTHO, UTO ISl MOJY-
YEHUS TUICHKU C 3aJaHHBIMU CBOMCTBAMU TPEOyETCsl MOTUBUHUIXIIO-
pUa C ONpPENESICHHOW BEIUMYMHOM JIorapu(MHUUECKON MPUBEICHHON
BA3KOCTH, TO HM3BECTHas Jiorapudmuueckass MpUBEICHHAsT BI3KOCTb
HOBOTO 00pasIa sBISETCS TOCTATOYHOM XapaKTePUCTUKOM JJii BHOBb
CUHTE3WPOBAHHOTO MOJUBUHUIXIIOPU]IA C OKUTAEMBIMHU CBOMCTBAMHU.

B HekoTOphIX cllydasx yaoOHee OMNpeAessiTh TOJbKO OTHOCH-
TEJIBHYIO BS3KOCTh. B Tabn. 3 mnpuBeneHbl NpUOIU3UTETbHbBIC
MUHHUMAaJIbHBIC 3HAYCHUS JTIOTapu(OMHUIECKON TPUIUMHON BSI3KOCTH JIJIs
HEKOTOPBIX KJIACCOB MOJIMMEPOB.

Tabnuua 3

Ilpubnuzumenvuvie MunumaIbHble 3HAYEHUS T102APUPGMUYLECKOT
NPUBEOCHHOIL 8A3KOCHU 011 HEKOMOPBIX KIAACCO8 NOJIUMEPOS

Monumeps Jlocapugpmuueckasn npusedennas
8A3KOCMb
IHomnamMu el 0,8
[Tomuyperansl 0,4
[TonrumoueBUHBI 0,4
[Tonuapupsr 0,5
BununpHbIE TOIMMEPHI 0,9

[Tonmumepsl, UMEIOIIKE 3HAYEHUS JIOTapU(MHUYSCKON IPHUBEJICH-
HOM BS3KOCTH, ONHM3KHWE K BEJIWYHMHAM, IMPHUBOJAMMBIM B TaOJuIIe,
JOJDKHBI 00/1a7aTh XOPOIIMMHM TMPOYHOCTHBIMM XapaKTEPUCTUKAMH,
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4TO OOYCJIOBJIMBAET BO3MOXKHOCTh UX MPUMEHEHUS JI1 U3TOTOBJICHUS
PA3JIMYHBIX U3]ICITUM.

B omnuceiBaeMbIX HHKE METOAUKAX OIPEJEICHUSI BSI3KOCTH
KOHIICHTpAIlUsl pacTBOPOB BhIpaxkaercss B rpammax 100 mi pactBo-
purens, T. €. 0,5% coorBerctByeT 0,5r/100 M.

A. OnpenesieHHue OTHOCUTEJIbHOW BA3ZKOCTH

OTHOCUTEIBHYIO BSI3KOCTh MOKHO OIPEIEIUTh KaK OTHOIICHUE
BPEMEHU MWCTEYEHHUsI PacTBOpa MOJUMEPAa K BPEMEHU MCTCUYECHUS
YUCTOrO0 PAacTBOPUTENS B TOM € CaMOM BHUCKO3MMETPE MPHU OJIMHA-
koBoi Temnepatype. (CTporo roBopsi, OTHOCUTEIbHAs BA3KOCTb €CTh
OTHOIIICHUE KUHEMATHYECKUX BA3KOCTEH pacTBOpa U PacTBOPUTEIIS.
[IpunuMas 111 pa30aBIEHHOTO PAacTBOpPa U PACTBOPUTENS OJHY U Ty
K€ TUIOTHOCTh M HUCIOJB3yS OJMH U TOT K€ BUCKO3UMETpP Kak JJIs
pacTBOpa, TaK U JUIsl PACTBOPUTEIIS, MOKHO CUMUTATh, B OOJIBIITUHCTBE
CIy4aeB, OTHOUICHWE BPEMEH HCTEUCHHUS 3a OTHOCUTEIBbHYIO BSI3-
KOCTb).

3HaYeHUs] OTHOCUTEIILHON BSI3KOCTH HCIMOJIB3YIOTCS OOBIYHO JIJIsI
BBIYMCJICHUSI XaPaKTEPUCTUUYECKOW WM JIOTapu(PMUYECKONU TpHUBe-
JEHHOM BSI3KOCTH mojiuMepa. OTHOCUTEIBHYIO BSI3KOCTh JIETKO
onpeieNsiTh, HO €€ BeJIUMYMHA Tropa3no OoJbllle 3aBUCUT OT
KOHIICHTPAILIMK MOJIMMEPa, YEM OT BEIMUYMHBI MOJIEKYJISIPHOTO Beca.

M3MepeHusi OTHOCUTENIBHOW BA3KOCTH YJAOOHO TMPOBOJIUTH B
TepMocTatupoBaHHoit Oane mnpu 30°. IlenecooOpa3Ho, YTOOBI
TeMmrepaTypa 0aHM Bcerja ObLIa BBIIIIE KOMHATHOM, Jake B JKapKylo
noroay. B aTom ciiydae He TpeOyeTcst peryJIMpoBaHus OXJIaXKICHUEM.

Xapaktep MPUMEHIEMOTO PACTBOPUTENS 3aBUCUT OT M3y4aeMOTO
nosuMmepa. B o0mieM npoaosKUTEIbHOCTh PACTBOPEHHUS MOJMMEpPa B
pacTBopUTeNie HE J0bkHA TpeBbiiath 30 MuH. XKenarenbHO, YTOOBI
MOJIMMEp PacTBOPSUICS MNpU KOMHATHOW TeMIIeparype, XOTs Harpe-
BaHHE JOMYyCTUMO, €CIM HE MPOUCXOAUT JECTPYKLHUS MOJIUMEpa.
JleCTpyKII0O MOXKHO OOHApyX UTb, ONMpPEJEsis 3HAaUCHUE BSA3KOCTH C
WHTEpBajaMu npuMepHo 1 dac. Huxke mpuBOIUTCS METO/IMKA ONpeie-
JICHUSI OTHOCHUTENIbHOW BSI3KOCTH paszbaBieHHoro (He Oomee 1%)
pacTBopa.

bepyT HaBecky 125+1 mr cyxoro o0pasiia U mepeHoCsIT ee KOIH-
YECTBEHHO B MpoOUpKy. Ecim HeoOxoauMa KOHIIEHTpAIUs pacTBopa,
oriimuHast ot 0,5%, To OepyT COOTBETCTBEHHO OOJIbIIIEE I MEHBIIIEE
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KOJInuecTBO oOpasia. JKuakue o0pasiibl B3BENIMBAIOT MOPSIMO B
poOUpKe.

Touno ormepsaror 25+0,05 M paCTBOPUTENS U BIMBAIOT B IPO-
Oupky, coaepxkairyro obpasen. IlepemenuBaioT BpyuHyto, Halrpumep
CHOUPAIBHON MPOBOJIOKOM, MM MEXaHHUYECKUM CIIOCOOOM, HampuMeEp
JTUCKOBOM Memankoil (puc. 14), mpuBOoIUMOIl B JBUKEHUE MOTOPOM.
[Ipu mpUroToBIEHUU pacTBOpa MPOOUPKY MOMKHO 3aMEHUTH MaJCHb-
KOM KOJ004YKOM DpieHmMeliepa ¢ nputepToit mpookoil. B aToM ciyyae
MOYXHO MPUMEHSATh MAarHUTHYIO MEIIAIKY. PacTBopuTenh HU B KOEM
Cllyyae HE JIOJDKEH HCTApPATHCS, W3MEHAS KOHLIEHTPALMIO PacTBOpa,
IIPU JIFOOBIX MOCIEAYIOIMIMNX ONEpalUsX.

[Tocne Toro kak oOpa3el MOJHOCTbIO PACTBOPHUTCS, PACTBOP
GUABTPYIOT Yepe3 IpyOblid CTEKISHHBIA (UIBTP B SO-MUTIMIUTPO-
BYIO KOJIOY WJIM B APYro¥l MOAXOIAIINN COCYA U JOJIUBAIOT JO METKHU
HEJ0CTaloIlee KOJTUYECTBO pacTBOpUTENS. BEIOMpPalOT BUCKO3UMETP, B
KOTOPOM CKOPOCTh MCTEUYEHHs pacTBoputelsiss He meHblue 100 cek u
(npeanoututenbHo) He Oonbiie 200 cek. CTaBAT BUCKO3UMETP B
BEPTUKAIBHOE TMEPEBEPHYTOE IIOJOKEHUE U IOTPYkKAIOT KOHEI]
KaNWUIApHOM TpPyOKM B UHCTBIA pacTBOpUTENb PacTBopuTEh
3aCachIBAIOT Y€pe3 BEPXHIOKO (IIMPOKYIO) TPYOKY /10 TEX IMOP, TOKA OH
HE 3aII0JTHUT 00a Iapuka 1 OOJIBIIYIO YacTh Kanuiusipa (puc. 25).

Puc. 25. CrexnsaHHBIE KANWUIAPHBIE BUCKO3UMETPHI: | — H3MepHUTEIb-
HBIEC pe3epByaphl; 2 — KaIWLIAPHL; 3 — MpUeMHbIe cocyabl; M1, M2,
M3 — wmeTku, ciyxamue s H3MEpPEHHs BPEMEHH MCTEUYEHUS
KUJKOCTH U3 U3MEPUTEIBHBIX PE3EPBYAPOB WIH UX 3aIIOJIHEHUS
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BbIHUMAIOT U3 MEH3YPKH H, I€PKAa BUCKO3UMETP B EPEBEPHYTOM
COCTOSIHUM, JAIOT KUJKOCTHU CITyCKaThCs JI0 T€X MOP, TOKAa MEHUCK HE
JOCTUTHET TOYHO TPaJyupPOBOYHON OTMETKH Ha paboyeM Kamujuispe.
Korga >kuakocTh AOWAET A0 METKH, BHCKO3UMETP OBICTpO mepe-
BOPAYUBAIOT U YJAJSAIOT U30BITOUYHYIO )KUIKOCTh C TPYOKH.

Bucko3uMeTp B BEPTUKAIBLHOM TMOJIOKEHUM TOTPYKalOT B OaHIO
IpU TIOCTOSIHHOWM TeMIlepaType Ha HEKOTOpOE BpeMsi, 4TOObI €ro
COJIEP’KUMOE TIPUHSIO TeMIiepatrypy 0aHu. OObBIYHO JOCTATOYHO 5 MHUH,
eciy Temrieparypa 6anu nopsinka 20—40°, u 10 MuH, eciau TemnepaTtypa
0anu Boie 40°. [Tocne ycTaHOBIEHHUS paBHOBECHOM TEMIIEPATYPHI PU
MIPOBEICHUM W3MEPEHUN Temmeparypy OaHM cCieayeT MOJACp>KUBAThH
ITOCTOSIHHOM, ¢ KoeOanusaMu He 6oiee +0,05°.

Bo BpeMs yCTaHOBJIEHHS PABHOBECHOM TEMIIEPATypbl PaCTBO-
pUTENbh CTEKAeT B HWKHUW pe3epByap, U B HUKHIOI 4acTh MpuoOopa
MOXKET TMONacTh MY3bIPEK BO3ayxa. Bce Takue Mmy3bIpbKH yAAISAIOT,
MOIHUMAs ¥ OITyCKasl PY TTOMOIIIY TPYIITN PaCTBOP B BUCKO3UMETPE.

[Tocne Toro kak pacTBOpUTENbL MPUMET TEMIIEPATYPY OaHM, MTpHUIIa-
ratoT JaBJI€HUE K INIMPOKOMY IUIEYy BHUCKO3UMETpa (WM OTCACHIBAIOT
yepe3 Kamwuisip) A0 TeX MOop, MOKa KUAKOCTh HE 3aIlOJIHUT TEPBBIM
IApPUK /10 BBICOTHI MPUMEPHO 1 CM HaJl METKOM MEXAy IIapuKamu.
3areM ciieyer yOeAUThCs, YTO PACTBOPUTEIb HE COJIEPXKUT ITY3bIPHKOB
BO3yXa. J[atoT )KUIKOCTH CBOOOAHO BBITEKATh M OMPEETSIOT BpeMs, B
T€YEHUE KOTOPOTO MEHHUCK >KHJIKOCTU MPOXOJUT OT BEPXHEH METKU JI0
HWDKHEH. OJTO BpeMsi UCTedYeHHs pactBoputens. CHOBa 3acachbIBAOT
KUJKOCTh BBEPX M HM3MEPSIOT BPEMsSI HMCTEUCHMS, KOTOPOE JOJIKHO
COBIIQJIaTh C MEpBbIM H3MepeHneM B mnpeaenax 0,2 cex. OnpenencHue
BPEMEHM HCTECUYEHMs] TPOJOJDKAIOT J0 TeX IMop, MOKa He OyayT
MOJTYYEHBI TP 3HAYEHUSI, COBNaIaromye B npeaenax 0,2 cek.

3aTtem OepyT okono 10 Ma mpopUIABTPOBAHHOTO HCIBITYEMOTO
pacTBOpa, 3aJIUBAIOT €ro B TOT K€ BUCKO3UMETpP (OH JOJDKEH OBITh
MPEJBAPUTEIILHO BBIMBIT U BBICYIIIEH) W 3aIOJHSIOT MOCIECIHUHN, Kak
onucano Bbiie. [loMemator B BOASHYIO OaHiO, JOBOAST JO
PABHOBECHOW TeMMEPATypbl U OIPEICISIOT BPEMS HCTEUCHMS, Kak
onucaHo Bbille. HeoOXoAuMO NOMYyYUTh TPU 3HAUYCHHUST BPEMEHU
VCTEYEHUSI pacTBOpa, coBmaaaromme B npeaenax 0,2 cex. OTHOCH-
TeJbHAs BSI3KOCTH:
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Mo = t2/ tla (63)

rae t,— BpeMsl UCTEUEHHUS] pacTBopa (B CEKyHIax); t; — Bpems
UCTEUYEHUS pacTBOpPUTENS (B CEKYHAX).

b. Onpenesnenue JorapupmMuveckoil NpuBeAeHHON BA3ZKOCTH

Jlorapumudeckyro MPUBEACHHYIO BSI3KOCTh BBIYHCISIIOT U3
OTHOCUTEJIbHOW BSI3KOCTH paszbamiieHHoro (He Oonee 1%) pactBopa
nonuMepa. OTHOCUTENBHYIO BSI3KOCTh OMNPEAEISAIOT, KaK OIKMCAHO B
MPEIBIIYIIEM Pa3JIeIie.

[Ipupoa UCTIONB3YEMOr0 PACTBOPUTENS U KOHIEHTPAIUS TMOJIH-
Mepa BIMSIOT Ha JIOTapu(PMUUYECKYI0 MNPUBEICHHYI BSI3KOCThb, HO
3HAUYUTEJIbHO MEHBIIIE, YeM Ha OTHOCUTEIBHYIO BSI3KOCTh. B 001iem
yeM  JIydllle ~ pacTBOpPUTEIb, TEM  BbIIle  HaOIrogaemas
JorapuMHUUEcKass MOPUBEICHHAs BSI3KOCTh JAHHOTO MOJIMMEPA.
AHAJIOTMYHO YeM BBIIIE KOHIICHTpAIUs, TeM HIDKE Halrogaemas
jJorapuMuUecKas TPUBEJCHHAS BSI3KOCThb. TeMmmepaTypa BIUSET
JWIIb TIOCTOJIBKY, TOCKOJIbBKY OHa BJMSAET HAa PACTBOPSIOLIYIO
CIIOCOOHOCTh ~ PAacTBOPUTENISI M Ha  JCCTPYKIHUIO  MOJUMEpa.
Pesynbratel, nomydeHubie npu 30 u 25°C, 0ObIYHO COIVIACYIOTCS B
npejenaax TOYHOCTH, o0ecrieynBaeMor 3TUM MmeToAoMm. llonmyueHHbie
pe3yJIbTaThl JOJDKHBI UMETh TOYHOCTH B mpenenax 0,04 abCoOTHBIX
CAUHUIl B TIpejeiax 3HAuYCHUH JorapuMUUECKON MpUBEICHHON
BSI3KOCTHU /10 5 enunull. Jlorapudmuueckyro MpPUBEIAECHHYIO BS3KOCTb
BBIUHCIISIOT I10 CIEAYIOLIEMY YPABHEHUIO:

Tlln = ln TIOTH/Ca (64)

rae C — koHIeHTpanus nojumepa B rpammax Ha 100 M pactBo-
purenst; oosrgHOo C = 0,50; In My./C — HaTypanbHBINA JOrapud™M OTHO-
CUTEIBHOM BSI3KOCTH pazdaBieHHOro (He 6osee 1%) pacTtBopa momu-
Mepa.

Hna nomuMmepoB, wumewnmx npu  30°C  orpaHUYEHHYIO
PacTBOPUMOCTb, HEOOXOIMMO UMETh CIICIIUAIBLHYIO OaHIO 171 pabOThI
P BBICOKUX TMOCTOSIHHBIX TemIeparypax. Hampumep, mnonuyrie-
BOJIOPOJIbI, TaKWE, KaK MOJUATWIEH WIH MOoJau(4-MEeTHINEHTEH-1),
YIOBJIETBOPUTEIILHO PACTBOPUMBI TOJBKO Tpu 130° B pacTBOpUTEIISIX
TANa JeKanuHa, cojaepxkamero 0,2% aHTHOKUCIUTENS, HAIpUMEp
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dbenun-B-napTunaMuHa. ITOT NOJUMEP PACTBOPSIOT B ACKAJIMHE, B34B
koHreHtpauuto 0,1 r BMecto oObruHbIX 0,5 1. [l pacTBOpeHuUs
UCIIOJIB3YIOT TApOBYIO 0aHIO, TJIe TEIUIOHOCUTEIEM SBJISIETCS MOHO-
METHJIOBBIM A(Up JTUICHIJIMKOJSA C TeMrepaTypod kumeHus 125°.
3aTeM pacTBOp (PUIBTPYIOT YEPE3 MPEABAPUTEIBHO HAIPETOE CUTO C
BenMunMHOW oTBepcTri 200 Meln, M3rOTOBJICHHOE W3 HEPIKABEIOLIECH
CTajgu, B MPOOUPKY, MOTPYKCHHYIO B 0aHIO, TeMmIepaTypa KOTOpou
130 £ 0,1°C. Otbupator 10 ma pacTBOopa ropsueil NUNETKOW (HE
3acachIBaTh PTOM!) B COOTBETCTBYIOIIUI BUCKO3UMETP, OTPYKEHHBIMI
B Oanto. OcrtaBistor Ha 10 MUH 1 DOCTHXKEHHSI TEMIIEPATYyPHOTO
pPaBHOBECUSI M  ONPEACISIOT  JIOTApU(PMHUUYECKYH0 MPUBEIACHHYIO
BSI3KOCTh, KaK OMKUCAHO BHIIIIE.

B. OnpenesieHue xapakTepucTHYECKOH BA3KOCTH
XapakTepucTU4ecKasi BI3KOCTb [1]] ONTUCHIBAETCSA YPABHEHUEM:

[7]=lim#n,, =1im@,,y C (6.5)

C—0 C—0

XapaKTEpUCTUYECKYIO BSI3KOCTh MOJYYaIOT SKCTPATIOIUPOBAHUEM
Ha HYJIEBYIO KOHIIEHTpAIMIO 3HAYCHUM JiorapupMHUUecKor mpuBe-
JICHHOM BSI3KOCTH WJIA MPUBEACHHOW YJIEIBHOU BA3KOCTH. 3HAYEHUE
BSI3KOCTH, TIOJTYyYAIOIIEECS IPU HYJICBOM KOHIEHTPAlUU, TPUHUMAETCS
32 XapaKTePUCTUUECKYIO BS3KOCTh. OOBIUHO OJIHOBPEMEHHO CTPOST
KpPHUBBIE€ 3aBUCUMOCTH OT KOHILIEHTPALIMK KaK JIOTapuPpMUUYECKON Mpu-
BEJACHHOM, TaK W TMPUBEACHHOW YJEIbHOM BSA3KOCTHU. BenuunHa
XapaKTePUCTUUECKON BSI3KOCTH JIOJKHA OBITh OJHOM W TOM ke B 000-
ux ciaydasx. Ecaum 3T BenWYMHBI HE COBMAJAIOT, OOBIYHO OepyT
CpelHEeE 3HAaUCHHUE.

JIJIsi HaxOXJACHUST XapaKTEPUCTUYECKOW BS3KOCTH HEOOXOIMMO
MPOBECTH HE MeHee TpeX (PKeNaTeIbHO 4YEeThIPE-TsITh) U3MEPEHUI
aorapu(MUYECKOd TPUBEACHHOW WM NPUBEACHHON YJEIbHON
BSI3KOCTHU MpH pazinuHbIX KoHeHTpauusx (ot 0,1 go 0,5 r va 100 mn
PacTBOPUTES).

Metoauka npoBeIcHUS SKCIIEPUMEHTA Ta K€, YTO U OMMUCAHHAS B
MPEIBIIYIINX Pa3feax IJs ONMPEACHEHUS Moy U Mip-
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I'. MeToa KOHLEBBIX TPYIII

g onpeneneHus MoaeKyIsipHbIX BecoB HIke 25 000 BUCKO3U-
MeTpus U Apyrue GU3UYeCKre METOJIbI, YIIOMSIHYThIE B TIPEABIIYIIIEM
paznene (OCMOMETpHUs, METOJIbI CBETOPACCESIHUS, CEAUMEHTALMU U
nuddy3un), CTAaHOBATCS HEHAJEKHBIMH. B 3TOM ciydae xopoiiue
pe3ynbTaThl JACT METOJl, OCHOBAHHBIA HAa OINPEAECICHHH KOHILEBBIX
rpymnn. TakuMm 00pa3oM, 3TOT METOJ AOMOJIHSET napyrue. Merton
KOHIIEBBIX TPYIII JAa€T CPEAHEUYHCIOBOE 3HAYEHHUE MOJIEKYJISIPHOTO
BecCa W MOXET OBbITh MPHUMEHEH TOJBKO TOTJa, KOrja MOJeKyJja
noJIMMepa UMEET KOHIIEBYIO TpyIiy (KWW TPYMIbl), HE MPOUCXOIUT
NOTEPh KOHIEBBIX TPYNIl B pe3yibTare MOOOYHBIX PEaKIUid, HE
MOSBJISIFOTCS. HOBBIE KOHIIEBBIE TPYIIIIBI B PE3YJIbTATE PA3BETBICHUS U
BCE KOHIIEBBIE TPYIIIBI MOTYT OBITH TOYHO OIPEICIICHBI.

B KOHIIEHCAIIMOHHBIX TMOJUMEPAX, Y KOTOPBIX UMEIOTCS TPYIIIbI
—CO,H wmn —NH,, npsamoe TuTpoBaHue oObIYHO siBIETCS Y Pek-
TUBHBIM CPEJCTBOM OMNPEACICHHUS KOHIIEBBIX Tpyni. MeToauku
3aKJIFOYAIOTCSI B MCIOJIB30BAaHWM  MOJXOJAIIETO  MHEPTHOTO
pacTBOpUTENS I AlUMAUMETPUUECKOTO WM AJKAJIMMETPUUECKOTO
TUTPOBAHUS U, CJIECIOBATEIIHLHO, IPUMEHEHHUE UX 3aBUCUT OT MPEJICIIOB
PacTBOPUMOCTH TMOJUMEpPA. | MAPOKCUIbHBIE TPYNIBI B MOJUAPUpax
ONPEIETSAIOTCS MO0 PEAKIMU THAPOKCUIBHBIX TPYMI C peareHToM, oop-
3YIOIIUM TUTPYIOIIMUECS MPU B3aUMOJICMCTBUU CO CIIUPTAMU TPYIIIHI,
HApUMEP YKCYCHBIM QHTUAPUJI WM SHTapHbIW aHnruapui. ['mapo-
KCWJIbHBIE TPYIIBI B MOJU3(HUpPax MOTyT OBbITh TakKe OMpEeIeNICHbI
METOJIOM UH(PPAKPACHOHN CIIEKTPOCKOIIHH.

Ha BwriOOp MeTona nis omnpeneneHus (QYHKIUOHAIBHBIX TPYII
BIIUSIOT CJIEAYIONINE PaKTOPHI:

a) pacTBopuTeb. lcrnonb3yembiil pacTBOPUTENH JIOJKEH pac-
TBOPSITh TOJIUMEDP, HO HE MEIIATh NPUMEHCHUIO JAaHHOTO AaHAJIH-
TAYECKOro MeTtona. Hampumep, MypaBbMHAs KHCIIOTA SIBISIETCS IIpe-
KPAaCHbIM PacTBOPUTEIIEM JJIsi HAWJIOHA, HO B HEW HEJIb3sl MPOBOAUTH
npsMoe aluJauMeTpudeckoe TUTpoBaHue. BooOlie rosopsi, oOpasell
HE 00s13aTeNIbHO JOJKEH XOPOIIO PACTBOPATHCS B PACTBOPHUTEINE; KaK
IIPABUIIO, JOCTATOYHO UCIOIb30BaTh 0,1%-HbIE pacTBOPHI;

0) Hamumne nmpumMeceii. Bo MHOrux ciaydasix o mpuMecsix, KOTo-
pble MOTYT IPUCYTCTBOBAaTh B IOJMMEPE, MOXKHO CYJHTh 3apaHEe,
€CJIM U3BECTEH METO/I MoJIydeHus nonumepa. Hanpumep, nonmuamuibl,
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MOJIYYCHHBIE TOJUKOHAEHCAIIMEX W3 COJEH JUAaMHUHOB C JUKap-
OOHOBBIMH KHCJIOTaMHU B PacIljIaBe, 4acTO HE COJIEpXkaT MpUMECE, a
Ipy TOJIYyYCHUH TOJMAMHUIOB W3 XJIOPAHTHUIPHUAOB OHU OOBIYHO
COJIEpKAT COJU, KOTOpPBIE TPYAHO YAAINTh M KOTOPBIE CEPHE3HO
MEIIIal0T BO MHOTUX MeToaax. Kpome Toro, cieayer mpuHUMAaTh BO
BHUMAHHE, YTO IMPU OYUCTKE MOJUMEpPA MEPEOCANKICHUEM WU OT-
MBIBKOM B HEM MOJKET OCTABaTHCS HEKOTOPOE KOJUYECTBO PaCTBO-
puTens;

B) IPUCYTCTBHE APYruX (PyHKUHOHAJABHBIX rpynn. Hamnuue
IpyTuXx (PYyHKIMOHAIBHBIX TPYMNIl YacTO MEMIAET OIPEACICHHUIO.
Hanpumep, aMUHOTpyIINbl MEMIAIOT ONPEACICHUI0 THAPOKCUIBHBIX
KOHUEBbIX Tpyni. [Ipy OAHOBpEMEHHOM NPUCYTCTBUM aAMHUHO- U
TUJIPOKCWIIBHBIX TPYNI MOXHO TPOU3BOAUTH, HANPUMEpP, CYM-
MapHOE OIpeeieHue 000UX TUIIOB T'PYNI MyTEM alleTUIUPOBAHUS,
a B TapaJieIbHOM Mpo0e — ONpenesuTh aMUHOTPYIIIBI TUTPO-
BaHUEM U 1O PA3HOCTU HAWUTH COJEp)KaHUE TUIPOKCUIILHBIX T'PYIIIL.
Jns ompeneneHusi KapOOKCUIBHBIX TPYII B MPUCYTCTBUM aMHUHO-
rpyHI MPOBOJST TUTPOBaHWE B MpUCYTCTBUHM (dopMannHa («dop-
MOJIbHO€ TUTPOBAHUE);

r) MOJIEKYJIIPHBII BeC M CTPYKTypa mojumepa. Eciu moue-
KyJsipHbli Bec npeBbimaer 25 000, TO TpUMEHEHHUE METOoJa
KOHIIEBBIX TPYMI B OOIIEM CTAHOBUTCS HEHaJIe)KHbIM. CTEeNeHb pa3-
BETBJICHUS, WIN CUIMBAHUSA, ABIACTCS IPYTrUM (PakTOpOM, KOTOPBIU
BIIMSIET KaK Ha paCTBOPUMOCTbH MTOJMMEPOB, TAK U HA KOHI[EHTPALIHIO
KOHIIEBBIX T'PYIIIL.

. Jlpyrue MeToabl HCCJIeJ0BAHUS MMOJUMEPOB

Kak xpuockomnuueckue, Tak U 30YJIMOCKONMUYECKUE METOIbI
JAlOT CPEIHEUYMUCIIOBOM MOJEKYJSIPHBIM BeC. ECam MONEKyIsApHBIN
BEC HCCJIEAYEMOTO BEIIECTBA CIHUIIKOM BEIHK, TO YMEHBIIAECTCA
pa3HUIla MEXAY TEMIIEpaTypaMu KHUIICHUS WM TEMIepaTypaMu
3aMep3aHus pacTBopa U pacrBopureis. [loaTomy npumeHeHue 3Tux

METOJIOB B OOIIEM OrpaHUYHMBACTCS MOJEKYJISIPHBIMH BECaMH HE
ooiiee 30 000.
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6.2. KpucmannuyHocms nosiumMepoe

XapakTepHOil 0COOEHHOCTHIO MOJTUMEPOB SBJISIETCS] TO, YTO OHU
MOTYT OBITh MOJHOCTbIO aMOP(PHBIMHU, YACTUYHO aMOpP(PHBIMHU, Yac-
TUYHO KPUCTAIUYECKUMU WU TOYTH TOJHOCTBIO KPUCTAJIIU-
YeCKUMHU. MOKHO MOJYYUTh MOHOKPUCTAJUIBI JIMHEWHOTO MOJIMATH-
geHa. OueHb YacTO BO3HUKAET HEOOXOAUMOCTh OIPEICIUTh,
SABJISCTCSA TOJIUMEP YaCTHYHO KPUCTAUIMYECKUM WU TOJTHOCTHIO
aMOp(HBIM.

Hau6omnee 3 heKTUBHBIM METOIOM YCTAaHOBJICHUSI HAJTUYUS WU
OTCYTCTBUS KPUCTAJIMYECKUX 00JIaCTEH B MOJIMMEpax SBISETCS JIH-
dbpakuus peHTTeHOBCKUX JTy4deH.

KpucTanauyHOCTh OYE€Hb 4YacTO HAOMIOJAETCS B MOJIUMEpax,
KOTOpBIE UMEIOT MaJIO UJIM HE UMEIOT COBCEM Pa3BETBIICHHBIX IeNen
WJIW TIOTIEPEYHBIX CBS3EH, MJISI KOTOPBIX XapaKTepHa PEryJIsipHOCTh U
CUMMETPHUS CTPYKTYPHI BIIOJb OCHOBHOM €M M KOTOPBIE HMMEIOT
MOJISIPHBIC TPYNIbl WM TPYNNBl C BBICOKOM DHEPTHEH CBS3M.
VYKkazaHHbIE CTPYKTYpHbIE OCOOCHHOCTH OKa3bIBalOT Ha CBOMCTBA
MOJIMMEpPa B OCHOBHOM TaKO€ K€ BJIIMSHHE, KaK M B ClIydae MPOCTHIX
OPTraHWYECKUX COCIMHEHMH: Te (HAKTOPbI, KOTOPHIE CIIOCOOCTBYIOT
00pa3oBaHUIO 00JIe€ MPOCTHIX YIAKOBOK M B3aMMHOMY MPUTSIKECHUIO
MOJIMMEPHBIX Ienel, OJaronpusTCTBYIOT 00pa30BaHUI0 KPUCTAILIU-
yeckux obOsacteit B monuMmepax. [lonumepsl, aMmopdHbIE B MOMEHT
NOJy4YeHUs, HHOTAAa MOTYT OBbITh YAaCTUYHO TIEPEBEJICHBI B
KPUCTAUIMYECKOE COCTOSIHUE IyTEeM HarpeBaHusi, 00pabOTKOM
MJI0XUM pacTBOpUTEIIEM, MeIJICHHBIM OXJIAKICHUEM
pacIjIaBJICHHOTO TojJuMepa u T. A. B pe3ynbpraTte Takux oopaboTOK
COOCTBEHHOE MOJIEKYJISIPHOE JBUKEHHE MMOJMMEPHOM ILIENU YacTO
OKa3bIBACTCS JOCTATOYHBIM JUJISI YCTAHOBJIECHHS PaBHOBECHOIO
COCTOSIHMSI, YTO HEOOXOIUMO JJIsI KpUCTAJTU3AIUH.

VY KpUCTAINTUYECKUX TOJMMEPOB 332 TOUKY IJIABJIICHUSI KPUCTa-
autoB (T,) mpuHUMaeTcss Temmneparypa, Ipd KOTOPOM HCUE3AI0T
(Tpu paBHOBECHBIX YCJIOBHUAX) MOCJIEIHUE Clieabl KpUcTaaioB. Juis
ompeeeHHUS ITONU TeMIIepaTyphl ¢ OOJBIION TOYHOCTHIO OJHUM U3
HAWTYUIIAX METOJIOB ABJISCTCS ONpPEAECITICHHE
peHTreHorpadU4YecKuM CIoCOOOM TeMIepaTypbl HCUE3HOBEHUS
KPUCTAJUTMYECKON PEIIETKU MpH HarpeBaHuu. HeymoOCTBO 3TOro
METOJIa 3aKJII0YaeTCsd B HEOOXOIUMOCTH JTUTEIbHOTO HarpeBaHMUS.
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B kavectBe mnpocTteiero Jj1abOpaTOpHOrO METOAA OIMpEeaAesICHUs
KPUCTAJUTMYHOCTH MOYXHO PEKOMEHJ0BAaTh HAOIIOJACHUE JIBOMHOTO
JydenpeaoMieHusT B oOpasle MoJuMepa C HCIOJIb30BAaHUEM IS
TOM 1EeNU TMOJAPU3AIUOHHOTO MHUKpPOCKONa ¢ 00OorpeBaeMbIM
CTOJTMKOM. MOMEHT HCYE3HOBEHUS JIBOMHOIO JIy4empeTOMIICHUS
COOTBETCTBYET TOUKE TJIaBJICHUS.

A. OnpenesieHne TOYKH J1aBJjeHuss KpucTaaauTos (T ,)

OOpa3zenr HarpeBalOT Ha 00OTPEBA€MOM CTOJIMKE MHUKPOCKOIIA
(puc. 26) (He 00s3aTENBHO MO a30TOM) U OTMEYAIOT TEMIIEPaTypy,
Ipyd  KOTOPOM HMCYEe3aeT OKpacka TMpH HAOTIOACHUH MEXITY
CKpPEIICHHBIMH HUKOJISIMH.

Puc. 26. Mukpockon ¢ 060rpeBaeMbIM CTOJUKOM

OTa MeToJuKa MpUMEHUMA I UCCIIEAO0BaHUsS JI000r0 BOJIOK-
Ha, IUIEHKW WIK APYTOTO MaTepualia, KOTOPBIM MPOABISIET OKPACKY
(n1BOMHOE mydernpesoMiieHue), OyayuHd MOMEIIEHHBIM MEXIY CKpe-
HICHHBIMH HUKOJISIMM, U HE Pa3pyILIA€TCS MPU MOBBIIICHHBIX TEM-
nepaTrypax 3a JJ0BOJIbHO HEMPOIOIKUTEIbHOE BpEMs HAOJII0ICHUS.

B HeopueHTUPOBaHHBIX KPUCTAUTMYECKUX TMOJMMEpax Halto-
JaeTcsl JBa BUJA JBOMHOTO Jy4eNpeloOMJICHHUS: a) ABOMHOE Jyde-
npesioMyieHHe, OOYCJIOBICHHOE HaMps)KEHUEeM BHYTpHU o0O0pasla,
KOTOpPOE XapaKTEepU3yeTcss OpUIIIIMAaHTOBOM UTPOM OKPACKU B HadaJIe
HarpeBaHus M KOTOPOE HCUe3aeT, Korja Temmeparypa IpuOiiu-
’KaeTCsl K TOUKE IUIaBJICHMS, U 0) IBOMHOE JydenpeaoMieHue, ooyc-
JOBJICHHOE KPUCTAJUTMYHOCTHIO 00pasiia, KOTOPOE XapaKTepU3yeTcs
CBETJIO-KEJTOW min Oenoil oKkpackoil oOpasiia U KOTopasi OcTaeTcs
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10 TOCTH>KEHUS TOUKH TJIAaBJICHUS. DTa OKpacka ObICTPO MCYE3aET B
y3KOM HHTEPBAJIE TEMIIEPATyp U CJIMUBAETCS C TEMHBIM MOJIEM.
Heoprannueckumu npumecsiMH, JAIOUIMMHU JBOMHOE JIy4enpeloM-
J€HWe, MOXHO TIpeHeOperarb, MOCKOJbKY OHHM OOBIYHO HMMEIOT
BBICOKYIO TEMIIEPATypPy IUIABICHUS U MOTYT OBITh JIETKO OMO3HAHBI.

Jlnst ompeneneHuss JBOMHOTO JYYENPEIOMIECHUS MOXKHO UC-
MOJb30BaTh JIIOOOM XOPOIIUNA MHUKPOCKOI, CHAOXXEHHBIM ONTH-
YECKUMH MOJISIPU3aTOPOM M aHAJIU3aTOPOM U U30JHPOBAHHBIM HIIH
METAJJINYECKUM CTOJTUKOM.

Ecnu B kauecTBe 00Opasiia MCHOJB3YIOT IUIEHKY, TO €€ pa3-
pe3aroT, 1o KpaitHeit mepe, Ha 10 KycoukoB pazmepom He Oojiee 0,1
X 1 X 1 Mmm kaxpapiii. Kycoukn moMemaroT B LEHTP MPEAMETHOTO
CTEKJa W CJBUTAlOT UX OCTOPOXHO TaK, 4TOObl OHM OKa3ajuCh
PAOM IPYT C APYTOM, HO HE MEPEKPHIBAINCHE. HakphIBalOT KyCOUKH
MOKPOBHBIM cTeKJIoM. [lomemaroT npeaMeTHOE CTEKJIO Ha CTOJIHK,
HaIpPABJISAIOT CBET U BHIOUPAIOT MOJIE, € YaCTULIBI 00pa3ia Xopouio
pacnpeAesieHbl, ¢ HEOOJbIIMM KOJWYECTBOM KOMKOB M T'PO3/bEB.
TemnoBol MOTOK HAMpPaBIISIIOT CBEPXY M HAKPHIBAIOT CTOJHUK I1O-
KPBIBHBIM CTEKJIOM.

Ecnu u3BecTHa NpUONM3UTENbHAs TOYKA IUJIABJIEHUS C TOY-
HOocThiO £ 10°, TOo, HaumHasa ¢ 20° HUXKE OXKUIAEMOW TEeMIepaTyphl,
oOpasel] HarpeBaroT Tak, YTOObl TeMrepaTypa nossimanachk Ha 0,1°
B MUHYTY. OCTaBIISIIOT 00pa3el] OTKUTAThCA MPU ITUX YCJIOBUSIX HA
30 mMuH. Takum oOpa3oM B o0Opaslle yCTpaHSAIOTCS BHYTPEHHHUE
HamnpsHKEHUs, KOTOPbhIE MOTYT BBI3BaTh JBOMHOE JydenpeaoMIICHHUE.
3aTeM CKOpOCTb HarpeBa yCTaHABJIMBAIOT TaKoH, dYTOOBI
TeMIlepaTypa MNOBBIIIANACH CO CKOpocThio 1° B MuHyTy. CHOBa
dbokycupyrotr mMukpockon ¢ 10 X odbexktuBoM u 10 X okynsipom,
COBMEIIIAIOT aHaJIU3aTopbl W oTMmevaroT Ttemneparypy (T;), mpu
KOTOpPOM Hcue3aeT mepBas MOJIUMEpHas 4acTUla. 3aTeM OTMEYaloT
temneparypy (Ty), mpu KoTOpOW Mcue3aeT MocaeAHssl MoJMMEpHas
yactuna. He HykHO oOpaiiath BHUMaHUS Ha MaJC€HbKHUE CBETJIbIE
NATHA, KOTOPBIE MPOJOKAIOT OCTaBaThbCid IMPU TEMIEpaType,
3HAYUTEJILHO BBIIIE TOW, IPU KOTOPOMl 0Opasel MOJHOCThIO TEpSET
CBOIO OKPACKY.

Ecnu npubnusurenbHas TOuyka TIUIaBJICHUS oOpas3ila HE u3-
BECTHA, TO YCTaHABIMBAIOT CKOpPOCTh HarpeBaHus 10° B MUHYTY
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BIIOTH A0 250°. Otmeuaror temneparypy (T,), mpu KoTopoi
MCcU€e3aeT MOCHEqHS YacThula oopasua.

[Tomemaror oxJaxaaromuil 070K, KOTOPBHIM ObLT TpejBa-
PUTENIBHO OXJAXJEH B JEJASHOM BOJE, HAa HArpeBaeMblil CTOJIHK.
[IpuroraBnuBalOT M MOMEMIAIOT HA TMPEIMETHBIA CTOJIMK CBEXYIO
nopiuyio oopasna, Kak onmucaHo Beime. OTXUTraroT oOpaszer] 0KOJo
30 MuH, NpyUHUMAas HAJICHHYIO BEIUYUHY T,, 32 NpUOIU3UTEITBHYIO
TOYKY TUIABJICHUS KPUCTAIUIUTOB, U 3aT€M OMNPEIACISIOT TOUYKY
MJIABJICHUS, KaK OMUCaHO BhIMIE. [Ipu OXJIaXIeHUU paciiaBIeHHOTO
nojuMepa KPUCTAIUNIMYHOCTh OOBIYHO CHOBa TMPOSIBISIETCS, W
omnpejicJieHne MOKeT ObITh MOBTOpPeHO. Eciaum obpaszery He cTaHO-
BUTCSI KPUCTAJUTUYECKUM MOCIIE€ OXJAXKIACHUS, TO KPUCTATIITUYHOCTD
MOXET OBbITb BOCCTAaHOBJEHA OOpabOTKOM COOTBETCTBYIOIINM
PacTBOPUTENEM WM MyTEM MEXaHUYECKOU 00paboTku. OpueHTaIus
B KPUCTAJUJIMYECKOM TMOJMMEpPE HE MEHIaeT OIpeeICHUIO
TeMIIepaTyphl IIABJICHUS] KPUCTAJIJIUTOB, @ OOBIYHO JIa’Ke€ MOMOTAeT,
TaKk KakK JIBOWHOE JIy4EeNpeJIOMJIEHHE B OPUCHTHUPOBAHHBIX
KPUCTAJUTMYECKUX 00pa3iiax 0OBIYHO SipUe U MCUE3HOBEHHUE OKPACKHU
HaOmoaaeTcs 6oyee OTYETIUBO.

Beruncinenue. Ilycts T; u Ty — TeMnepaTypsl, IpyU KOTOPBIX MEP-
Bas W TOCJEIHSS 4acTULbl 00pa3lla COOTBETCTBEHHO CIIMBAIOTCS C
dboHOM.

Touka nnaBiaenus kpuctamautos = T, = (T; + Ty)/2.

Cnenyer UMeTh B BUIY, YTO aMOp(HBIE MOJUMEPHI, UMEIOLINE
HEKOTOPYIO OPUEHTALIMIO MOJIEKYJI (HAaIpUMED, pacTAHyTas IJIEHKA),
OPOSIBJISIFOT JBOMHOE JIy4elpesioMIIeHUuEe, Ha0I0aaeMoe B MHOJISIPU-
3aI[MOHHOM MHKPOCKOIEe. ITO TNPEIOMJIICHHE HCYE3aeT BOIU3H
TeMIepaTyphbl CTCKJIOBAaHUS W HE MPOSIBISICTCS BHOBb MPHU OXJIAXK-
nenuu. Creayer Takke UMETh B BUJY, YTO KYCOUKH Pa3pe3aHHOTO
o0Opa3iia HEOPUEHTUPOBAHHOTO MOJUMEPA BBOJST HEKOTOpoe Aoba-
BOUHOE JBOWHOE Jy4YENpesOMICHUE BOKPYI OCTPBIX JMHHUU cpe3a
BCJIEICTBHE OpUEHTaUMM Ipu cpeze. CiaeaoBaTenbHO, Takue odpas-
bl OyJIyT Ka3aTbCs Oojiee OJECTANIUMHU BOKPYT JIMHHUM cpe3a Ipu
HAOJIOACHUH MEXTy CKPEIICHHBIMUA HUKOJISIMHU.
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6.3. TeMmnepamypa cmeknogaHusi (Tg)

AMOpQHBIY MOJUMEP HUXKE OMPEACICHHON TeMIepaTyphl MOX-
HO paccMaTpuBaTh Kak TBEPJOE CTEKJIO; BBILIE 3TOM TeMIepaTypbl
Marepuag OOBIYHO MATOK WM 3JacTHYeH. Tlemmeparypa, Opu
KOTOpOil HaOmroJaeTcsi 3TOT MEPEXOJl, Ha3bIBA€TCS TEMIIEPATYpPOM
crexsoBanus (T,). Beime T, nMeeT MecTo Oosee CBOOOAHOE mepe-
MEILIEHUE OTJICJIbHBIX YYACTKOB LIENH MOJUMEPA.

T, ompenenseTcs O HM3MEHEHHIO HEKOTOPBIX (PH3MYECKHX
CBOWCTB TBEPAOro mojuMepa (HampuMmep, TEPMHUYECKOTo KO3 hu-
UEHTA PaCIIUPEHUsA, YIEIbHOTO 00beMa, AUHAMUYECKOTO MOMAYJIS
YIPYTrOCTH, TEIUIOEMKOCTH WJIW JIHIJIEKTPUUYECKON IOCTOSIHHOM) B
3aBUCMMOCTH OT Temmeparypbl. Touka mnepernda Ha KpHUBOM,
NOJy4YE€HHAasl TAKUM 00pa3oM, MPUHUMAETCS 3a TEMIIEPATypy CTEKJIIO-
BaHudA. J[yis OOJBIIMHCTBA TOMOIOJMMEPOB, HUMEIOIIUX KpHUCTa-
auyeckre U aMop(dHbie 001acTH, €cTh 00llee IMIUPUUYECKOE Ipa-
BUJIO, YTO TeMIleparypa crekinoBanus T, cocraBuseT 2/3 or Temie-
paTypbl TJIaBJ€HUs KpuUcTaiuTtoB T, ecnu o0e TemmepaTypsl
BoipakeHbl B °K. YV CUMMETpUYHO MOCTPOCHHBIX TOJIUMEPOB
(HampuMep, y TOJMOTUIEHA, noauBuHWIMAeHpropuna) T,
cocrasisiet 1/2 ot T, B °K.

T,, mo cymecTBy, XapakTepuU3yeT SBIEHHE, a HE SBIACTCA
UCTUHHOMN (PU3UUECKOI MOCTOSHHON. DTO OJHA W3 HauboJiee TPYIHO
onpeAensieMblx (U3NUECKUX BEJIUYMH B TOJIUMEpax. OKcCIie-
PUMEHTATOPBI, UCIIOIB3YS Pa3IUYHbIE METO/IbI, pa3IuyHbIe 00pa3Ibl
U TI0-pPa3HOMY HUHTEPHPETUPYS PE3YJNbTAaThl, YACTO MOJIYYaIOT IS
OJIHOTO W TOTO e o0paslia 3aME€THO pa3Iuyaroniuecs: BEIUYHUHBI.
[TooToMy mnpaBWIO ABYX TpeTed WIM OJHOM BTOpPOM, paccMar-
pUBaeMO€ BBIIIE, SIBISETCS NOPUEMIIEMBIM METOJAOM OLEHKH pe-
3yJibTaTOB. OrpaHWY€HUE, €CTECTBEHHO, 3aKIIOYAEeTCd B TOM, YTO
NOJUMEpPBl HE BCETa HUMEIOT OINPENEICHHYIO TOYKY ILUIaBICHUS
KPUCTAJLIUTOB.

Bennunna T, MOKeT OBITH MCIOJB30BaHA I MOAOOpA TEMIIE-
paTtypbl BBITATMBAHUS IUICHOK WJIM HUTEW W Ui JIPYTUX BUJIOB
nepepaboTKU MOJUMEPOB. BEITATMBaHUE HUTEH, HATPUMED, TOIKHO
NpOBOANTECSA NpHU T, MM NPU HECKOJIBKO OOJEE BBICOKOM TEMIIE-
parype. Ilomoxenne T, Ha TEPMOMEXAHUYCCKOM KPHBOM Xapak-
TEPU3YET TAKXKE TEMIIEPATYpPHBIE MPEAETbl MPUMEHUMOCTH IMOJIH-
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MepoB. B Tabn. 4 mnpuBedeHbl NPUONU3UTEIbHBIE TEMIEpPATypPhl
CTEKJIOBAHUS JJI1 TUIHUYHBIX IMOJUMEPOB M JAHBI TEMIIEPATYpPhI
IUIABJIEHUS KPUCTAJUIMTOB T, TEX IOJUMEPOB, B KOTOPBIX 3THU

TeMIIEPaTyphbl YETKO OMPEACICHEI.
Tabmuia 4

Temnepamypa cmekn08anus HEKOMOPHIX NOJTUMEDPOE

Tonumep T,, °C T, °C T,-K
T -K
—CHZ—(llH— _ 75 _
Cl
_CHZ_CH_ - O -
CO,CH;
TH3 =72 0,67
wpc- H,C—C——CH—CH,— 27

THz 60 -53 0,67
TpaHc- H,C—C——CH—CH,—

i i 265 50 0,60
— NH(CH,)sNHG— (CH,),—C—
(ﬁ (ﬁ 50 -70 0,63
—O(CH,),0C—(CH,),—C—
0 o 270 80 0,65

I
—O(CHz)ZOCOg—

TemnepaTtypa nepexona B TeKy4ee COCTOsIHME

JUiss MHOTMX TMOJMMEPOB OJHUM M3 HauOOJee MPOCThIX
ONPEHCIICHUN SBJISCTCS ONPEACIICHUE TEMIEPATypPhl, IMPU KOTOPOHU
oOpazell MOJMMEPA CTAHOBUTCS BHU3YaJIbHO MSTKMM WJIM paciUiaB-
JIEHHBIM WU OCTAaBJISIET CJEJ] HAa TOPSAYEH METALUIMYECKOW MOBEPXHOCTH
IpyU YMEPEHHOM JaBlicHUH. llolMMep MOXET cTaTh TATYYUM WIH
MSATKHUM J0 pacIljIiaBiIeHuUsI, 0COOCHHO €CJIM OH B 3HAYUTEJILHOW CTETICHU
amopeH.
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Ecmu nonvMep MMmeeT O4eHb BBICOKMUA MOJICKYJISIPHBIM BEC, OH
MOXET MOKA3bIBATh AaHOMAJIBHO BBICOKYIO T BCIEACTBHE BBICOKOU BSI3-
KOCTH pacruiaBa. HekoTopele MOIMMepbl pasiiararoTcs 10 IUIABIICHUS.
Temnepatypa, mpu KOTOPOUM MPOUCXOIAT TaKUE SIBICHMSI, TOJKHA OBITH
OTMEUEHA TakK ke, Kak T, uimu odnacts T,.

DTO WCHBITAHUE JAET HEKOTOPYIO MPAKTUYECKYIO XapaKTEPUCTUKY
MOBEJICHUA TOJIMMEpPa B YCIOBUAX MepepadoTku. OHO MOXET CITY>KUTh
TaKKE€ YKa3aHUEM HA TEMIEPaTypbl, KOTOPBIC CIEAYET MOJICPKUBATH
P NIPECCOBAHUH, JIUTHE NOJ JABJIICHHEM W MPHU APYTUX BUIAX MEpE-
pabOTKM, a TaKXKe YKa3aHMEM Ha TEPMUUYECKYIO CTAOWJIBHOCTH MOJIH-
Mepa.

Jnd  BBICOKOKPUCTAJUIMYECKUX  MOJUMEPOB T,  MOXKET
HaXOJIUTHCSI B JIOBOJIbHO Y3KHUX IMpejaeiax, OObIYHO Ha HECKOJbKO
rpajyCoB HMXE TOYKH IJIABJICHUS KPUCTAIUTOB. Y aMop(HBIX
noiauMepoB T, jexuT B 0ojee MIMPOKOM HHTEpBaje TeMIeparyp,
IpUYEeM YacTO HaOII0JaeTCsl 3aMETHOE pa3MsrdeHue Mnpu Oosee
HU3KOM TeMmeparype. 3HadueHue T, MOKET ObITh HAMJEHO, B KaKOU
Obl (Gopme HU OBUI TOJIUMEpP, HANPUMEP B BHUJE IMOPOIIKA,
HAHECEHHOrO IIIATEIEM Ha HAarpeBaeMyl0 MOBEPXHOCTh, UJIU B BUJIEC
IUICHKA, WIX B BHUJAC LNWIWHIPHUKA, KOTOPBIM TIPOBOJAT IIO
HArpeBAEMOMN MTOBEPXHOCTH.

Crnegyer uMeTh B BHIY, 4TO aMOp(dHBIM MOJUMEpaM HEJb3s
MPUITACHIBATh HUKAKOW OMPEICICHHON «TOUYKU MJIABJICHUS», TaK KaK
IIJIABJICHUE €CTh SIBJIEHHUE, OTHOCSIIEECS TOJBKO K KPUCTAJIINYECKUM
MaTepuaiiaM. TeMmneparypa mepexoja B TEKy4dee COCTOSIHUE, OIpe-
nensieMasi JJaHHBIM METOJIOM, O3HA4aeT TOJbKO TO, YTO OBLIO
CKa3aHO 00 3TOM BBIIIE: ATO TEMIIEpaTypa WIM 00J1acTh TEMIIEPATYP,
IIpU KOTOPOW MOJUMEP NPU CONPUKOCHOBEHHUM C MOBEPXHOCTHIO B
OIPENICIICHHBIX YCIIOBUAX OCTaBJIsIET Ha Heu cien. [losTtomy sta
XapaKTEepUCTUKa MPUMEHUMa Kak K aMOp(HOMY, TaK U K KpHUCTaJl-
JAYECKOMY MaTepualy.
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7. PacTBOpMMOCTb NONMMMEpPOB

PacTBOpUMOCTh MOJIMMEPOB SABJISETCS OJHOM M3 HamboJiee Bax-
HBIX XapakTepuCTUK. M3 moiumepoB, HE CTAOWUIBHBIX B pacIliaB-
JIEHHOM COCTOSIHUM, U3JIETUSI 4YaCTO MOTYT OBITh MOJIY4Y€HbI TOJIBKO U3
pacTBopoB. OnpeaeneHre MOJIEKYJISIPHOTO Beca MO BA3KOCTH PaCTBO-
pa U JIPpyrUMUA METOJaMHU Takxke TpeOyeT Moja0opa MOAXOJSIIETO

pacTBOPUTEIS.
Tabnuma 5
HeKomopbte pPacnpocmpaneérnnble CucCmembl
noaumep — pacmeopumeis
llonumep Pacmeopumenw
[Tonmamu bt Kucneie pactBopuTenu: MypaBbUHAs KUCIOTa, M-
Kpe30J1
[Tonmyperansi XJ0op3aMeIleHHbIE PACTBOPUTEIHN: METHICHXJIOPUI,
xjopohopm
[Tonmuagupst XJop3aMelIeHHbIE  PACTBOPUTENIU: TPUXJIOPAITaH,
TUXJIOPOEH301

BununoBbsie MOHOMEDBI
IToTMBUHWIIOBBIN CITUPT
[MonmBuHMWIXIIOpHU ]

IlonuBrHMIIaIETAT
[Tomuctupon
Odupsl NOTUAKPUIOBOU
Y METAaKpPWJIOBOM KUCIIOT
ITonuakpuIHATPUI

denondopmanbaeTUIHbIC
CMOJIBI
Mo4eBUHO- MU
MeJIaMHUHO-
dbopmaIbaeTuaHbIC
CMOJIBI

KeToHBbI, apomaTH4eCcKue yrieBoa0pOIbl
Bona
Terparuapodypan,
pacTBOpuUTENN
ALIETOH, METWII3THIIKETOH

Kcuion, OyTuiianerar, 4eTbIpeXXJI0PUCTBIA yIiIepo
MeTHIITHIIKETOH, TeTparuapodypan

AUOKCaH, XJOP3aMCIICHHLIC

Humetundpopmamu,
ATUJIEHKAapOOHAT
Cnuprt, aleTox

TUMETUICYIb(OKCHI,

Bopa, 6ytanosn, Tosryon

Kak u cienoBano 0XuIaTh, CTENECHb KPUCTATUIMYHOCTH U MOJIE-
KYJISIPHBIM BEC TOJUMEPA BIMSAKOT HA €r0 pacTBOPUMOCTb. [lo 3ToM
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MPUYMHE PACTBOPUMOCTH JAHHOIO IOJMMEpPA MOYKET MEHSATHCS OT
oOpas3na Kk oo6pasiy. B Tabn. 5 npuBOJMTCSA CIHUCOK pacTBOpUTEIEH
JUISl HEKOTOPBIX BaXKHBIX TUIOB MOJIUMEPOB.

[ToauMepbl ¢ TpEXMEPHOM CTPYKTYPOM He 001a1at0T HOpMaTbHOMN
pacTBopuMOCThI0. Takue moJiMMepsl MOTYT TOJIbKO HaOyxaTh B HEKO-
TOpBIX pacTBopuTesax. DakT HaOyxaHus caM Mo cebe He SBISETCS
JI0KA3aTeJIbCTBOM HaJIW4Us MONEPEYHBIX CBSA3EH, TAK KaK IMOJUMEPHI C
OTPaHUYEHHON PaCTBOPUMOCTBHIO MOTYT BecTU ce0si aHamoruyHo. Ho,
€CJIM TOJIMMEP HE PACTBOPSETCS B PSAE PACTBOPUTENEH, TUIUYHBIX
JJIs TIOJIMMEPOB JAHHOTO KJIacca, W, KpOME TOrO, HE IUIABUTCS, OH
OOBIYHO paccMaTpPUBAETCS KaK TpPEXMeEp, €ClIM TOJbKO HET yOemu-
TEJbHBIX JJOKA3aTEJIbCTB MPOTHUBOMOJIOAKHOIO.

PacTBOpMMOCTH B CEpHOM KUCJIOTE, KaK MPABUJIO0, XapaKTEPHA IS
MOJIMMEPOB € (PyHKIIMOHAIBHBIMKM rpynnamMu. OgHako B HEW U B
JIPYTUX CUIILHOKHUCIIBIX PACTBOPUTENAX, TAKUX, KaK TPUPTOPYKCyCHAs
KHMCJIOTa, MOKET MPOUCXOJIUThH JECTPYKIIHS.

Cwmecu pactBoputeneit uHorja 0osnee 3(pPEKTUBHBI, YEM YUCTHIN
pPacTBOPUTENL: HANPUMEP, CMECH CIHUPT — OEH30J JJI1 HEKOTOPBIX
MPOM3BOJIHBIX IEJUTIOI03bl, CEPOYTIIEPO] — AlETOH JJI IOJWBUHUII-
XJOpUJa U HUTPOMETAH — BOAA I MOJMaKpuiIoHUTpwiIa. Cmemnan-
HbIE PACTBOPUTENIH OOBIYHO OoJsiee 3(PDEKTUBHBI, KOTJA KaKIbIi
KOMIIOHEHT SIBJIIETCSl CJIa0bIM PAaCTBOPHUTEIEM 3TOrO IMOJIUMEpa WIH
KOTJla paCTBOPUTEIN B3aMMOJICUCTBYIOT MEXIy COOOM, HampuMmep, 3a
CYET BOJIOPOJIHBIX CBSI3EU.

CTpykTypa MNOJUMEPHBIX MOJIEKYJ BO MHOTHUX CIy4asX OKa3bl-
BAET TAKOE K€ BIUSHUE HA PACTBOPUMOCTh M TOUKY IUIABJICHUS, KaK U
B CJy4Ya€ OpPraHUYECKUX COCAUHEHHH. Tak, KpUCTAUIMYHOCTb,
BBICOKAsi CUMMETPHUS, BOJOPOJHBIE CBSI3M, BBICOKAsA MOJSPHOCTb,
HKECTKOCTh IEMH U CTEPEOPETYJSIPHOCTh B ILEMU OOYCIIOBIMBAIOT
0oJiee BBICOKYIO TOUKY IUIABJIICHHUS U XYJLIYIO PacCTBOPUMOCTh. Jlis
OBICTPOrO KA4ECTBEHHOI'O OMNPEACICHUS PAacTBOPUMOCTH MOKHO
PEKOMEH0BATH CICIYIOIIYIO METOJIUKY.

Hebonpiioe konmdyectBo nosmmepa (okosio 0,1 T) cMEmmBarOT B
npoOUpKE C ~2 MJI PACTBOPUTENST M THIATEIBHO TEPEMEIINBAIOT.
YKazaHueM Ha pacTBOPEHUE CIYKUT MOSIBICHHE MOJIOC BO BpeEMs
nepemMemnBanus. PacTBopeHue o0ObIMHO oOJsieryaeTcs MHpU IpUMe-
HCHUM TIOJIMMEpa B TOHKOM3MEIBYCHHOM COCTOAHMU. Ecnu mipu

48



KOMHATHOM TEMIIEpAaType HET HUKAKUX M[PU3HAKOB PACTBOPEHUS,
CMECBH CIIEYET OCTOPOKHO HArPETh A0 TOUYKH KUTIEHUS PACTBOPUTEIIA.

Ecmu momumep pacTBopsieTcs, CIENYeT JaTh pPacTBOPY OXJIa-
TUTBHCS, I TOTO YTOOBI BBISICHUTH, OCTAETCS MOJIMMEP B PacTBOpeE
uin ocaxjaaerca. Eciaum nonumep HaOyxaeT B pacTBOpPUTEINE, HO HE
pacTBOpsieTCsS, HEOOXOJUMO HCHBITaTh POACTBEHHBIC PACTBOPUTEIIH,
yTOOBI MPOBEPUTH, OOHApY)KBaeTcsa 3G(PEKT pacTBOPEHUS B OJTHOM
pacTBopuUTeNe WM B X cMecu. HaOyxaHue 0e3 pacTBOpeHMs, JaKe B
Hanboyiee CWIBHO JEUCTBYIONIMX HA JaHHBIA THUI TOJIUMEpa
pPaCTBOPUTEIISIX, CIEIYET CUMTATh YKAa3aHHMEM Ha HAJIUYHUE TPEXMeEp-
HOU CTPYKTYpbl. OJTHAKO MHOTHE CMOJIbI TPEXMEPHOTO CTPOCHUSI MO-
T'YT COJIepKaTh dKCTparupyemble (ppakiuu, a MOCAeAHIE MOTYT UMETh
CUJILHO Pa3BETBJICHHYIO CTPYKTYpy. OTH (pakiuu B OOJBIINHCTBE
CJIy4a€B MMEIOT OTHOCUTEJIBHO HU3KHAU MOJICKYJIAPHBIA BEC, U OHU
€€ HE JOCTUTJIN CTAAUN CIINBAHUA.

Jnd  onucaHus KaXylIErocss B3aUMOJCUCTBUS MOJUMEpPA C
PaCTBOPHUTENEM IPEJIOKEHBI CIEAYIONME KATETOPUU PAaCTBOPUMOCTH
MTOJIUMEPOB:

0 — He IeCTBYET rOpsTYMi PaCTBOPUTEID;

1 — pacnaBisieTCsl MM CTAHOBUTCS KJIECUKHAM B TOPSYEM PACTBO-
purene;

2 — 4aCTUYHO PACTBOPHUM B rOPSAYEM PACTBOPUTEIIE;

3 — pacTBOpHM B TOpPSTYEM PACTBOPUTENE, OCAKIACTCI IIPU
OXJIAXKJICHUM;

4 — pacTBOpPUM B rOpsA4E€M PACTBOPHUTEIIE, OCTAETCA PACTBOPUMBIM
B XOJIOJJHOM COCTOSIHUY;

5 — pacTBOpUM B XOJIOJAHOM PACTBOPUTEIIE.

8. PagukanbHasi nonmmepusauus

[Tomumepur3anus — MPOLECC MOIMYYEHUS] BBICOKOMOJICKYIIAPHBIX
COEIUHEHHH, MPU KOTOPOM MaKpOMOJIEKyjla o0Opa3zyercsi myTeM Io-
CJIE0BATEIBHOIO MPUCOEIUHEHUS MOJIEKYJI OJHOTO MM HECKOJBKUX
HA3KOMOJIEKYJISIPHBIX BEIIECTB — MOHOMEPOB K PACTYIIEMY AaKTHUB-
HOMY LIEHTPY.
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B peakuusax noimMmepusalyMd MOTYT y4acTBOBATh OJWHAKOBBIE
WJIA Pa3HbIE MOHOMEPHI, ITO3TOMY BBIAECISIOT TOMOIIOJIUMEPU3ALINIO U
COITOJIMMEPHU3ALHUIO.

Peaknus monuMepusalnnu COCTOUT M3 TPEX JJIEMEHTAPHBIX CTa-
IUi: 00pa3oBaHUs aKTUBHOTO IIEHTPA, pOCTa LIeNU U 00phiBa 1ienu. B
3aBUCUMOCTH OT TIPUPOABI AKTHUBHOIO IIEHTPA PA3IMYAIOT PaJu-
KAJIbHYIO IIOJIUMEPU3ALMI0, IIPU KOTOPOM AKTUBHBIM LIEHTPOM
SABJISICTCSI CBOOOJHBIM paJuKall, a POCT IENH MNPOTEKAET TOMO-
JUTUYECKU, U UOHHYKO TOJMMEPU3ALNIO, NP KOTOPOM AKTUBHBIMH
LEHTPaMH SBJISAIOTCS MOHBI WJIM MOJISIPU30BAHHBIE MOJIEKYJIBI, @ POCT
LEMHU MPOTEKAET TeTepOIUTUUECKUA. MeToabpl BO30OYXKIEHUS U MeXa-
HU3MBI 3TUX ABYX BUJOB MOJAMEPU3ALNN PA3ITUYHBI.

8.1. MHuuyuupoesaHue

[Ipu paaukaabHOMN MOJMMEPHU3AIMK AKTUBHBIM IICHTPOM SIBJISCTCS
CBOOOHBIN pajuKall.

CBoOomHBIC paauKadbl, HAYMHAIOIIUE IElb, MOTYT TCHEe-
pUPOBAThCA IOJ JCHCTBHEM TEIIa, CBETA, HWOHU3UPYIOIMIMX H3ITY-
YeHUH, MHUIIMATOPOB, a TAaK)KE B MPUCYTCTBUHM OKHUCIUTEILHO-BOCCTA-
HOBUTEIbHBIX CUCTEM.

B obmem Buae peakiyio WHUIIMUPOBAHHUS MOXKHO H300pa3UTh
ypaBHEHUSIMHU

kp
R),—> 2R (8.1)
R + Mﬁ> RM- (8.2)

rae k, — KOHCTaHTa CKOPOCTH T'OMOJIMTHYECKOTO pactaia WHHUIH-
aTopa; k, — KOHCTaHTa CKOPOCTH PEaKIINX WHUITUUPOBAHUAL.

OmauM u3 HamOoJiee PACHPOCTPAHEHHBIX METOJI0OB HHUIUUPO-
BaHMS TOJIMMEPHU3AIMH SBIISICTCS BBEJACHHE B CHCTEMY Pa3IMYHBIX
COCJMHEHUM (MHMUIIMATOPOB), cojepKamux jdaduinbHeie (O—O, N—
N, S—S, C—S u ap.) cBA3M U JIETKO paCHAJAIOIIUXCI TPHU
HarpeBaHWM Ha CBOOOJHBIC pagukaibl. K TakuMm wuWHUIIIATOpam
OTHOCATCS OPTaHMYECKHE TMEPEKUCH M THAPOIEPEKHCH, HEKOTOPHIC
a30- ¥ IMa30COCAMHEHUS U JIP.
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[lepekucu, HampuMep, pacmagaroTcs Mo cXxeMaM

C¢Hs;CO—0—0—COC¢Hs—>2 CcH;COO-—> 2 C6H5 +2 CO,
NepeKuch OeH3omna

CH3 CH3 CH3
C6H5_(|:—O_O—(|:_C6H5 —> 2C6H5_(|:—O'

CH3 CH3 CHj
HNEPCKHUCHh KyMOJia

a a30COCIUMHCHUA — I10 CXEMC:

CH, CH, CH,

H,C—C—N=N—C—CH,—> 2CH3—(|:- + N,
CN CN CN

JAUHUTPUIT a30-01C-H30MAaCIISTHON KHCIIOTHI

OPGDEeKTUBHBIMU ~ WUHULMATOPAMHU  TOJUMEPU3ALINMU  SIBIISIIOTCS
Pa3HOOOpa3HbIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI, OCO-
OCHHOCTb KOTOPBIX — Majlas SHEpPrus aKTUBAIlMKM OOpa30BaHUS paJIU-
KaJoB, cocTaBJIstoNIas okojo 41,8 kJ[>/MoJib 110 cpaBHEHUIO ¢ 125,5—
146,5 x/I>x/MoNb IpU TEPMUYECKOM pacliajie MepeKucei.

OnHoit w3 HamboJiee U3YYEHHBIX  OKHUCIUTEIbHO-BOCCTA-
HOBHUTEJIBHBIX PEAKIMI SIBISIETCA PEAKLUSI MEXIY MEPEKUCHIO BOIO-
pOJia U COJISIMU JIBYXBaJICHTHOIO JKeJie3a:

H,0, + Fe*" — HO + HO + Fe’",

NoH nBYXBaJEHTHOTO XeEJe3a YCKOPSAET Pa3ioXEHHE U MHOTHX
IPYTUX COCOUHEHWM, B TOM YUCIE U OPraHMYECKUX IEPEKUCEN pas-
JIMYHOTO THIIA!

FeZJr _
ROOR —/> RO + RO*

Fez+
ROOH —> OH" + RO
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Bo MHOTHX Ciydasix BMECTO JIByXBaJICHTHOTIO JKeJie3a MOTYT OBITh

2+ 2+

WCIIOJIb30BaHbl JIpyrUe BoccTaHoBHTEeNH, Hampumep Cro, V7,
3+~ 24~ 2+
T1,Co” ,Cu™.

8.2. Pocm uenu

PocT nenu ornnyaeTcsa Maliod 3HEPrUer aKTUBALMU, U CKOPOCTH
3TOM peaklny OYEHb BelMka. B o0iieM Buze peakius pocTa Ienu
MOKET OBITh OMKCAHA CICAYIOIINMH YPAaBHECHUSMU:

k
RMe + M —3 RMM-

k
RMM: + M —> RMMM:-

k
RM, M- + M —2 RM,M- (8.3)

rae k, — KoHCTaHTa CKOPOCTH PEAKLIUU POCTa LIEIH.
3Hauenue Kk, aug OONBIIMHCTBA MOHOMEPOB  COCTaBJISAET
2 4
npumepHo 10” — 10" 1/(moinb-c).

8.3. O6pnbie yenu

OOppIB  1EeNM NOpH  paguKadbHONW MOJUMEPHU3AIUNA  MOXKET
IIPOUCXOUTh PA3NUYHBIMHA IyTSAMH: B PE3yjbTaTe PEaKIUNA PEKOM-
OMHAMK ¥ JUCHPOIIOPIHOHUPOBAHUS MaKpOPaJINKAIOB, PEAKIIHSIMU
nepeaavr IeMu 4epe3 MOoJuMep, MOHOMEp, PacTBOPUTEIb, MHHUIIHAA-
TOp, IPUMECH H T. II.

B o0mem Bume peakmuio O0OphIBa IMENHM MOXHO 3aIldcaTh
CIEAYIOIIUM 00pa3oMm:

k
RM, M- +-MM,, R —4 RM,M, R PeKOMOHHALHs

k
RM, M +-MM,, ;R — RM,_;CH,CH,X + RM,, ;CH=CHX AuCIPONOPIHOHHPOBAHUE (8 4)

52



8.4. Peakyuu nepeda4u uenu

Peakuyu 1iemmHOM MOJUMEpHU3aIii OOBIYHO COMPOBOXKIAIOTCS pPe-
aKIMAMU MEPENayu LEIH.
B o01ieM Bujie 3TH peaKIii MOXKHO OIKUCATh YPaBHEHUSIMU

k
RM, M + YZ —> RM, MY + Z
Z + M —kl> 2M (8 5)

BHoBb 00Opa3zoBaBmmiics CBOOOHBIM paauKal 7, €ClId OH JI0CTa-
TOYHO AKTHUBEH, MOXET WHULMUPOBATh HA4dajl0 pOCTa HOBOW MOJe-
KYJISIPHOM LIETH.

Takum o00pazom, nepenatyuk YZ oOpbIBaeT pOCT MOJUMEPHOU
LEMY, HO KUHETHYECKas 1IeTb IIPU 3TOM HE 00pbIBaeTCsl.

[lepenqayua 1enuM MNPAKTHYECKH HE BIUAET HA  CKOPOCTH
NoJIMMEpHU3anuy, Tak kak npu k;>k, Oonbmas dYacTh aKTHBHBIX
LHEHTPOB HAXOJWTCS B BHUJE PACTyLIUX MAKPOMOJEKYJI U CKOPOCTH
ONpEENSAETCd HMX pPEakUUMOHHOM cnocobHocTeio.  IIpnm  ki<<k,
(uHrHOMpPOBaHKE) 3HAYUTEIbHAS YaCTh AKTUBHBIX [IEHTPOB HAXOIUTCS
B BUJIC MaJIOAKTUBHBIX YACTHUIl U 3aBUCUT OT KOJMYECTBA MHTMOUTOPA,
KOHCTaHThl UHTUOMpPOBaHUS U K;.

BonpImMHCTBO peakuuii mnepenayu IMenu MPEeJCTaBIsIeT Co0oi
nepeHoc BojaopoAa (MpU pagUuKAIbHOW MOJUMEpHU3alluu), MpPOTOHA
WJIW TUJIPUIHOTO MOHA (MPU MOHHOM MOJMMEPU3AIMU OT MepeaaTunKa
K aKTUBHOMY ILEHTPY (MOJMMEpPHU3alMU WIM OT aKTUBHOIO IIEHTpa K
NepeIaTyuKy).

[lepenaya nenm MOXKET MPOTEKATh C OTPHIBOM aTOMa rajioTeHa,
HapuMeEp paJuKaibHAs MOJUMEPU3ALNs BUHUIOBBIX MOHOMEPOB B
YETHIPEXXJIOPUCTOM YIJIEPOJI€, KOTOPhIA MPUMEHSAETCS 4acTO B Ka-
yecTBe pactBoputess. [Ipu 3Tom 00pa3yroTcsi OJIUTOMEpPHI, COJEp-
JKalle Ha OJHOM KOHIIE MOJIEKYJIbl aTOM XJIOpa, Ha APYyroM — IpyI-
nupoBky CCl;. Dta peakuust Ha3bIBA€TCA TEJIOMEPU3ALIUEH.

8.5. Kunemuka padukanbHoU nosumMepusayuu

JIns BBIBOJIA KWHETUYECKHUX YPAaBHEHUW HCHOJB3YIOT MPUHIIUII
CTallMOHApHOTO  cocTosiHus  boaeHmrenHa. CylmHOCTE  3TOTO
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NPUHIMIIA 3aKJII0YaeTCsl B TOM, YTO B HEKOTOPBII MOMEHT BPEMEHU
NOCJIE Hayaja PEakluud B CHUCTEME YCTAaHABIIMBACTCS MOCTOSHHAs
CTallHOHApHAsl  KOHLEHTpalus aKTUBHBIX  PAJAUKAIOB  (YUCIO
00pa3yIoMIMXCsl aKTUBHBIX PAJUKAJIOB PAaBHO YHUCIY HCUYE3AIOLINX
aKTUBHBIX paaukaioB). Takum o00pa3oM, B MOMEHT YCTaHOBJICHUS
CTaIlMOHAPHOTO COCTOSIHUSI CKOPOCTH MHULIMMpoBaHus (v, = k,[U]) u
o6psiBa (v, = k,[R]°) paBHsr:

=y, (8.6)
CJ'IGI[OB&TGJIBHO, CKOPOCTDb HAKOINNICHUS PaJUKaJIOB B CUCTCMC

R ok R T -0, (5.7

OTtcroga cTaliMOHapHasi KOHIICHTpaIUsl CBOOOJHBIX PauKaioB B
CHUCTEME paBHA

(SRR (8.8)

CKOpOCTh MOJUMEpHU3alMd B CTAIlMOHAPHOM COCTOSIHUU paBHA
CKOPOCTH POCTa IIeTH, T. €.

v =1, = k,[M][R"]. (8.9)

Ecnu ycroBue cTailmoHapHOCTH BBIMOJIHAETCS Yepe3 MPOMEXYTOK
BPEMEHHU, TOpa3J0 MEHBIIMNA BPEMEHU MOJYIPEBpPAIICHUS, TO
nojcTaBiisisi ypaBHeHuE (8.8) B ypaBHeHue (8.9), NOIyuynM:

1/2
kpku
L= K2
0

[M][m]"” (8.10)

1129, 12 .
B crammmonapaom coctosinnu kpk, ko “ saBiaseTcs BeIUUMHOMN MO-

CTOSTHHOW U PaBHOW KOHCTAHTE CKOPOCTH PEAKITUU MOJIMMEepHU3auu k.
[TosTomy ypaBuenue (1.10) MoxkHO 3amucaTh CIEAYIONIUM 00pa3oM:

v = k[M][U]"~ (8.11)
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N3 ypaBHenus (8.11) ciaemyer, 4To CKOPOCTh MOIUMEpPHU3AILUU
IpSAMO MPOMNOPIMOHAJIbHA KOHIIEHTpAllMM MOHOMEpa B IEPBOU
CTENICHN W KOHIleHTpauuu uHumuaropa B crtenenu 0,5. KoHcrtanTa
CKOpPOCTH PEaKIMu B OOIIIEM ClTydae paBHA

E

k=AeHr | (8.12)

rie A — TNPeIdKCIOHCHIMAIbHBIA MHOXUTENb, E — »sHeprus
akTuBalnuii; R — razopas nmoctosinHas; T — abcomtoTHas TeMieparypa.

N3 ypaBuenus (8.11) u (8.12) MOXKHO TONYYHUTH 3aBUCUMOCTH
CKOpPOCTH pEaKIUh OT TeMIepaTypbl U pacCuUTaTh SHEPrUI0 aKTH-
BallMM IIpolecca. ODKCIEPUMEHTAIBHO CKOPOCTh IOJIUMEpHU3AIUU
MOKHO OILICHUTH ITyTEM OMNpPEACIICHUS U3MEHEHHUS KaKoro-inbo mnapa-
METpa CHUCTEMBI: IUIOTHOCTH, MOKa3aTessl MPEIOMIICHUS, BS3KOCTH,
CBETOIOTJIOMICHUSI.

K 4ducny Hanbornee TOUYHBIX M UYBCTBUTEIBHBIX METOJOB OTHO-
CUTCSI M3MEpPEHHUE IUIOTHOCTU. B Xoje mnonumMmepuszaluv MHOTHX
MOHOMEPOB IJIOTHOCTH Bo3pacTtaeT Ha 20-25%. Ha npaktuke nzmeps-
10T 00bEM MOJMMEPU3YIOUIEHCS CUCTEMBI, TPOBO/ISI PEAKIUIO B JIHJIa-
TOMETPE U U3MEPSs HEOOIbIINE U3BMEHEHUS 00BbEMA C OYEHb OOJIBIIION
TOYHOCTHIO. TaKuM cocOoOOM yCTaHABIIMBAIOT CTENEHb MPEBPAILCHUS
MOHOMEPA, COCTABJISIIOIIYIO BCETO HECKOJIBKO COTHIX MPOIICHTA.

[Ipn KBa3uUCTAIMOHAPHOM TMPOLECCE CPEAHEUMCIIOBAs] CTEIEHb
noiuMmepusanuu P, nonumepa, o0Opa3yromerocss B HEKOTOPbId MOMEHT
BPEMEHM, paBHAa OTHOILICHHUIO CKOPOCTH pPOCTa IEMU K CymMMe
CKOPOCTEH BCEX pEeaAKIMA OrPAaHUYECHUS POCTA LIETIH:
p=—"r_, (8.13)

)=
v, +v,

TI€ Vp, Vo, Vp— COOTBETCTBEHHO CKOPOCTH IIPOLIECCOB POCTA,
oOpbIBa U NIepeavu 1emu.

[Ipu paaukaibHON MOJUMEPHU3AMU U OUMOJIEKYJISIPHOM OOpBIBE
CIPAaBEJIMBO BBIPAXKEHUE JJIsSI CPETHEN CTENIEHU TIOJIMMEPHU3ALIAHN:

X

el eIk, ek Tk, T

P pu P

2
__ kv kS ky kkV' kX (8.14)

b

1
L,
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rie M, S, X — COOTBETCTBEHHO KOHIICHTpAllMd MOHOMEpA,
pacTBOpUTENA M areHra mnepenadd uenu; ki, k,, ko, kg, knv, ki, ky—
COOTBETCTBEHHO KOHCTAaHThI CKOPOCTH WHMIIMUPOBAHUSA, PpOCTa,
oOphIBa W Mepeayu ey Ha pacTBOPUTETb, MOHOMEDP, UHUIIUATOD U
are’HT TMepeayu Iemu; L — 00Imas CKOPOCTh MOJMMEPHU3AINH
OTHOCHTEIILHO KOHCTAaHTBI Ilepejauu nenu Ha pactesopurens (kyk)
win arent-nepenatduk (ky/k,), ompenensrorcsas mo TaHreHcy yria
HaKJIOHa NpsMbIX 3aBucumocte 1/P, ot S/M unu X/M.

8.6. CnocobbI npoesedeHuUs1 noumepusayuu

Ha npakTuke HamOoJbllIee pPaCHpPOCTPAHEHUE MOIMYUYUIIU IOJIH-
Mepuzalusi B Macce (OJ04Has moJiMMepu3alvs), MOJIUMEPU3alus B
pacTBOpe, SMYJbCHOHHAS MOJUMEpU3alUs W TMOJIUMEpPU3alUs B
TBEpAOH (aze.

Homumepuzauuss B macce, MM OJIOYHAA NOJMMEPU3ALMS,
IPOBOJUTCS B OTCYTCTBUE pacTBoputens. [lo mepe momumepusanuu
YBEIMYUBAETCS BA3KOCTh CpeAbl M 3aTPYAHSIETCA OTBOJ TEILIA,
BCJICJICTBHE YETO MOJIMMEPHU3ALINS B PA3JIUMYHBIX TOUKAaX CHCTEMBI MTPO-
TEKaeT TMpU pa3HOW TemIepaTrype ¢ TOJUMEpP MOoJydaeTcs
HEOJHOPOAHBIM O MOJEKYIsApHON Macce. Ilonmmmepusanuto B macce
1eJIeco00pa3Ho MPUMEHSTh B TEX CiIyyasix, KOrja MOJyYeHHbIH OJIOK
NOCTYNAaeT B AKCIUTyaTalHio 0e3 KaKou-I1ubo JOMOIHUTEIBHON 00pa-
OO0TKH.

IHoamMepu3anuio B pacTBoOpe NpoBOIAT AByMs criocodbamu. 1o
nepBOMy crocoOy AJisl MOJMMEpU3aluy IPUMEHSIOT PACTBOPUTEND, B
KOTOPOM PACTBOPAIOTCA U MOHOMEpP, U nonumep. [lomydaemsrid pac-
TBOP MCIOJIB3YIOT KaK TAKOBOM WJIM BBIJEISIOT IMOJUMEDP OCAXKICHUEM
100 UCTIApEHUEM PACTBOPUTEIS.

[To BTOpOMY CIOCOOY MOJUMEPHU3ALMIO B PACTBOPE MPOBOJSAT B
KUJIKOCTH, B KOTOPOM PACTBOPSETCI MOHOMEDP, HO HE PACTBOPSETCS
nosmmep. [Tonumep o mepe oOpa3oBaHus BBINAJAET B TBEPJIOM BUIE
U MOXeT ObIThb oTHAeNieH ¢uiabTpoBaHueM. [Ipu momumepusanuu B
pacTBOpE JIETYE PETYIUPOBATH TEMIIEPATYPY PEAKIMHU, OJHAKO IPHU
TOM CHUKAETCS MOJIEKYJISIpHAsl Macca MojJuMepa.

IMonmumepu3zauuss B 3MYJbCUM SBJISIETCS Haubojee pacmpo-
CTPAaHEHHBIM CIIOCOOOM TMOJy4YeHHs] MoauMepoB. OHa MPOTEKAET C
OOJBIION CKOPOCTBIO MPH OTHOCHUTEJIBHO HHU3KOW TeMIIEpaType, 4YTo
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MTO3BOJISIET MOJIYy4YaTh MOJUMEPHI C BBICOKOM MOJIEKYJISIPHOW MacCou U
HU3KOU CTENEHBIO MOJUIUCIIEPCHOCTH.

B KkadecTBe MOHMCIIEPCMOHHOW Cpenbl MPH MOJUMEPU3ALUU B
IMYJIbCUU OOBIYHO HCIOJIB3YIOT BOJY, B KAa4€CTBE SMYJIbIaTOPOB —
pa3nuuHble MbLIA. Peakuuys oaMMepHU3alMi MOJKET IPOTEKaTb B
MOJIEKYJIIPHOM PacTBOpE MOHOMEpPA B BOJIE, HA IIOBEPXHOCTU pa3eiia
KaIuisi MOHOMEpPA — BOJI4, HAa ITOBEPXHOCTU WJIM BHYTPU MULIEI MbLIA,
Ha MOBEPXHOCTH WJIM BHYTPU OOpa3yIOUIMXCS MOJMMEPHBIX YaCTHII,
HaOyXIIIUX B MOHOMEPE.

IMonumepuszauus B TBepaoi ¢aze nNpoTekaeT OOBIYHO MPU TEM-
nepatypax, ONM3KHX K TEMIlepaType IUIaBJICHHUS WIH Jaxe Oomee
HU3KUX TeMmIlepaTypax. MexaHu3Mm mojiuMepu3alud B TBeplon ¢ase
W3YYEH €IIe HEAOCTATOYHO.

PaboTta 1. UI3y4yeHMe KMHETUKU nonmmepusaumm CTupo-
ra B macce

eau padoThI:

1. Onpenenenre CKOPOCTH MOJMMEPHU3ALIMU CTUPOJIA TI0 U3MEHE-
HUIO TTOKA3aTelIsl NPEJIOMIICHUSI PEAKIIMOHHOW CMECH.

2. OnpeneneHrue MopsiAKa PeaKIUy MOJUMEPU3AlAN MO0 WHUIIH-
aTopy.

PeakTMBBI: CTHUPOJI TIEpETHAHHBIM; MEPEKUCh OCEH30MJIA WU
JTUHUTPUIT a30-0MC-U30MACIISTHONW KUCIIOTHI; IETPOICHHBIN dpup.

Oo6opynoBanue: IPOOHPKU C MPUILIN(POBAHHBIMU IIPOOKAMH Ha
20 — 25 cm’ (3 mwit.); Tepmoctar Ha 70 °C (1 mwT.); 4acoBbIe CTEKIA
(3 mwr.); crakassl eMk. 100 cm’ (3 mwr.)

MeTtoauka padorsl. B Tpu npoOupku ¢ npunuin@oBaHHBIMU
npoOKaMHu MoMeIarT Mo 15 M pacTBopa NHEepeKucHu OeH3ouja
(nuHuTpUIa  a30-OMC-U30MACHSIHOM  KUCJIOThI) B CTHUpOJIE
KOHIleHTpanuen coorBerctBeHHO 0,2; 0.5 mw 1% oT mMacchl
MOHOMEpA.

[Ipobupku npoyBaroT a30TOM B TEUEHHUE 5 MUH U MTOMEIIAIOT B
tepmocTtar ¢ Temmneparypoun 70°C. Uepe3z 10 muH mocne Hauvana
TEPMOCTAaTUPOBAHUS U3 KaXKJAOM MPOOUPKHU CTEKJISHHOM MaT0YKOM
Ha 4YacOBOE CTEKJIO OTOMPAIOT HECKOJIbKO Kalejilb MOHOMepa s
ONpEICNICHUS] TTOKa3aTelsl MPEIOMIIEHUS. 3aTeM HU3MEPSIOT IMOKa3a-
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Tellb mpeaoMiieHus] np. [lonap3ysichk Tabmd. 6, onpeaenstoT riayouHy
MIPEBPAIIECHUS CTUPOJIA B MOJUCTUPOJ B TAHHBIM MOMEHT BPEMEHHU.

Metoa onpenencHuss CKOPOCTH IMOJIMMEPHU3AIUN CTUPOJIA MO
W3MEHEHUIO TTOKA3aTeNs MPEJTOMICHUSI OCHOBAH HA TOM, YTO YUCTBIN
MOHOMEP MU PaCTBOp MOJUMEPA B MOHOMEPE HMEIOT Pa3HbIEC Np.
CnenoBateiabHO, U3MEPSS Np BO BPEMEHU, MOXKHO CYJAUTh O CTEIICHU
MpeBpallleHrus MOHOMEpa B MOJUMEP, T. €. O TIIyOMHE peakIiuu Ha
TOM WJIM UHOM CTAJIMU IIpoliecca.

Tabmnura 6

3asucumocmsp np om Cmenenu npeepauienun
cmupoia 6 nojiucmupoJi

Cmenenv | Iloxasa- Cme- | lloxasa- Cme- | lloxasa- Cme- | lloxasa-
npeepa- meib nemHb meib nemHb meib neHb meib
ujeHus npenom- | mpeepa- | mpenom- | mpespa- | nperom- | npespa- | npeiom-
cmupona, JIeHUsl weHusl JleHUsl weHusl JleHusl weHusl JleHUsl
% cmupo- cmupo- cmupo-
aa, % aa, % aa, %
0 1,5420 11 1,5475 21 1,5518 31 1,5548
2 1,5429 12 1,5482 22 1,5520 32 1,5552
3 1,5435 13 1,5488 23 1,5523 33 1,5556
4 1,5441 14 1,5492 24 1,5525 34 1,5563
5 1,5446 15 1,5495 25 1,5528 35 1,5568
6 1,5451 16 1,5500 26 1,5531 36 1,5574
7 1,5455 17 1,5504 27 1,5534 37 1,5577
8 1,5461 18 1,5508 28 1,5537 38 1,5581
9 1,5465 19 1,5511 29 1,5540 39 1,5584
10 1,5468 20 1,5515 30 1,5543 40 1,5589

Jnd KaxIou KOHIEHTpPAlMM WHULIMATOpPA TMPU JAHHOM TEMIIEe-
parype oTOMparoT He MEeHee IMATU Ipo0. Bpewms, yepe3 koTopoe ompe-
JEJISIFOT BBIXOJ TIOJIMMEPA, 3aBUCUT OT CKOPOCTH MOJMMEPH3AIUU
MOHOMEpPA; OHO BBIOMPAETCS C TAKUM PacyeToM, YTOObI CTEINEHb Ipe-
BpalllcHUs] MOHOMEpa B TocieAHEld mnpoOe He mnpeBbimana 15%.
[TonydeHHbIE JaHHBIC BHOCST B TaOJI. 7.
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Tabmnura 7

3aepyska, 2 Konyenmpayus Bpems np Buvixoo
uHuyuamopa, | noaumepuzayuu, | cmMecu | noaumepa
MoHoMmep | unuyuamop | %o om maccol MUH 2 %
MoHoMepa

[To pesynbTaTaM Tab. 7 JIJ1s1 KQXJ0H KOHIEHTPAIIMU WHUITMATOPa
CTpOAT TpaduKk B KOOpAMHATAX BpeMs MOJUMEpHU3aluu (B MUH) —
BbIX0J TonuMepa (B %). 3aTeM Mo KOHBEPCUM MOHOMEpa 3a Ompe-
JIEJICHHBIA OTPE30K BPEMEHHU PACCUUTHIBAIOT CKOPOCTh MOJHUMEPH-
3a1iu L [B MOJIB/(71-C)] 110 hopmyiie

b xp - 1000
Mz -60-100°

II€ X — BBIXOJ IMOJMMEpa 3a Bpemsa T, %; p— IUIOTHOCTH
MOHOMepa, T/cM>; M — Macca | MO MOHOMepa, T/MOMB; T — BPeMs
nonuMepuszaun, MuH; Xxp 1000 — BeIXOZ moJMMEpa MpPH MOJIH-
Mepuzanuu 1 1 MOHOMEpa.

KoHueHTpaiuio nuunuaropa (B MoJib/J1) HaXOIAT 1o popMmyie

VM, ’

u

rIe g — HaBeCKa HWHUIIMATOpa, T; M, — MOJEKyJIsIpHas Macca
uHUIIaTopa; V — 00beM 3arpy3ku (15 mu).

3ateM HaxomsaT JorapudMbl CKOPOCTEH TOJMMEpPH3AIlUA |
KOHIICHTpAIIMHN MHUITAaTOpa. Pe3yapTaThl pacueToB BHOCAT B Ta0I. 8.

Tabnuma 8
Konyenmpayus Bpems Buixoo Ckopocmb g) | lgh
UHUYUAmMopa | noaumepuzayuu, | noiumepa, | NOaUMepu3ayul,
% MOJIb/ 1L MUH % Mmow/(n-c)
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[To mosty4yeHHBIM JaHHBIM CTPOSAT Ipaduk B KoopauHarax lg [U] —
lg v. BBIUKCIAIOT TaHTEHC yIJia HAaKJIOHA tgo, MOJIYYEHHOH MPsSMOW,
KOTOPBIM YUCJIEHHO PABEH MOPSAKY PEAKIMU 110 UHULIUATOPY.

Kak cnenyer u3 ypaBHEHHUs, CKOPOCTh PEAKLINU:

v =k[H]"?
lgv=1gk+0.51g [H],

rae [U] — koHueHTpalus HHUIMaTopa.

9. NoHHas nonnmepusaums

HNonHas monuMepu3alusi TpPOTeKaeT MOJ BO3JCUCTBUEM BO30Y-
nuTeNnel (KaTaau3aTopoB), UMEIOIINX HOHHYIO TIPUPOTY.

B 3aBucHMMOCTH OT 3HaKa 3aps/ia Ha KOHIE PACTYIIEH L€ UOH-
HYIO TOJIMMEPU3AILUI0 MOJPA3ACTIIOT Ha aHHOHHYIO, MPOTEKAIOIYIO
MOJ BJIMSHUEM BO30YyJMTENIE OCHOBHOI'O XapakTepa, U KaTOHHYIO,
BBI3BIBAEMYIO KHCJIOTHBIMH areHTaMu. AKTUBHBIE IIEHTPbI IIpU
WOHHOW MOJIMMEpHU3aliid OOBIYHO MMEIOT CTPYKTYPY HMOHHBIX Map,
KOMITOHEHTHI KOTOPBIX Ha3bIBAIOTCA pacTymuM uoHoM (R mmm R) n
npotrBoroHoM (A” i B'). PeaknuoHHas CHOCOOGHOCTh aKTHBHBIX
IEHTPOB MPU MOHHOW TMOJUMEPU3AINU, B OTIUYHUE OT PAAUKAIBHOU
MOJIMMEPU3ALINK, B OOJBIION CTETEHH 3aBUCUT OT CBOWCTB pEaK-
IMOHHOW CPE/IBL.

9.1. KamuoHHasi nonumepu3sayus

Karnonnasi monuMepusanusi BbI3bIBAETCS BEIIECTBAMHU, SIBIISIO-
IIAMUCS aKLENTOpaMH 3JIEKTpOHOB. 10 KuciaoTel (H,SO4, H;PO,4, H,
HCIO4, HBr u gap.), rajioreHuasl MeTaIoB (KaTaiau3zatopel DOpu-
nenst — Kpagrea) obmeit popmynsl MeXn, roe Me — meramn, X —
rajoreH (BF;, AICl;, SnCly, TiCly, ZnCl,, SbCl;), ranorens! (I, IC1)
v Jp.

Karaimmszaropsr @puaens — Kpadrca ucnonb3yroT Opu HU3KUX
TEeMIlepaTtypax Uisl MOJYyYEeHHUs MPOAYKTOB BBICOKON MOJIEKYJIIPHON
Macchl. DTH KaTalau3aTopbl TPeOyIOT MPUCYTCTBUS COKAmManiuzamopa,
KOTOPBIM JEUCTBYET Kak JOHOP mpoTtoHa. CokaTanu3aTopamMu MOTYT
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OBITH BEIECTBA, JIETKO OT/AAIOIINE MPOTOHBI (BOJIa, TAJIOT€HBOIOPO/IBI,
CIIUPTHI U Jp.).
O0pa3oBaHKe peaKIMOHHBIX IIEHTPOB MPOTEKAET MO CXEME

TiCl, + H,0 — (TiCl,OH) H"
H*(TiC1,0H) + CH,=CHX— HC—CHX(TiCl,OH)
ey
JlalbHEVIIUM POCT LENU MPOUCXOIUT ITYTEM MOCIETOBATEIBLHOTO

IIPUCOEIUHEHUS MOJIEKYJ MOHOMEpA K MOHHOW mape, COCTOALIEH W3
MOHa KapOOHUS U TPOTUBOMOHA!

—> .. —CH,~CHX~-CH,-CHX(TiCl,0H)

(1D

B uoHHOW mosumepu3auu OTCYTCTBYET OUMOJICKYJISIPHBINA 00-
PBIB LIETIH.

OOpBbIB 1IENU MTPOUCXOUT B pE3yJIbTaTe Mepe/iauu e OT PacTy-
Iero MoOHa KapOOHUsS MPOTHUBOMOHY C pEreHepalued Kataiu-
truueckoro komiuiekca (III) wnm uepes monomep (IV), npuuém
BO3MOYKHA Mepeaada Uenu MyTeM Iepexo1a K MOHOMEPY KOMIUIEKCa
KaTaJIu3aToOp — COKATAIM3aTop (B MOJEKYJE IMOJuMepa MOTydaeTcs
HEHACBHIIIIEHHAs CBS3b) JUOO IyTeM OTpbIBa TUIAPUA-HOHA OT
MOHOMeEpA:

N
— CH,CHX(TiCl,OH) —— ... —CH=CHX + H(TiCl,OH)  (III)
+ CH,=CHX + _
... —CH,CHX(TiCl,OHy —— ... —CH=CHX +CH;CHX(TiCl,OH) —>
— .. —CH,—CH,X + CH,=CX(TiCL,oHy (V)

CKOpOCTh KaTHOHHOM ITOJMMEpH3alMi M MOJEKYJIsIpHas Macca
MPOAYKTAa 3aBHCAT OT THIA PEAKIIMOHHOM CHUCTEeMBI (IIPUPOIBI
KaTaJiu3aTopa, pacTBOpPUTENsA, MOHOMepa). BpIicokue 3HadYeHHS
CKOPOCTH JOCTHUTAIOTCS MNPH MAaJBIX KOHIICHTpAIUAX KaTaJau3aTopa
(10~ =10 Momb/MOIB MOHOMEDA).

OOBlYHO mNpHM KATHOHHOW TIOJIMMEpHM3AllUd  JJIMHA  IIeTH
omnpeaeisieTcs MPOTEKaHUEM PEeaKIni Tepeadd ey Ha IOJISIpHBIC
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IIPUMECH, TPUCYTCTBYrOIIME B cucreme. [loatomy cpenHeuunciioBas
CTENEHb TMOJIMMEPHU3AIMA B JIAHHBII MOMEHT BPEMEHH BBIPAXKACTCS
YPaBHEHHEM

1 kx
—+ )
P, kM

p

1
P,

A€ P, - CTENEHb NOJIUMEpPHU3AlUM, ONpeaeaseMas KOHIICH-

Tpalueu Kataiuu3aropa F, =AM /c,,, ;
ky — KOHCTaHTa CKOPOCTH TIepeIavuu e Ha PUMECh;
X — KOHIICHTPAIUS TPUMECH;
k, — KOHCTaHTa CKOpPOCTM pOCTa wLenH; M — KOHLEHTpanus

MOHOMeEDA.

9.2. AHUOHHas nonumepu3layus

JIns MHULIMUPOBAHUS AHUOHHOW MOJMMEPHU3AIMU MPUMEHSIOT
OCHOBHBIE KATaJIU3aTOPhI: IICJIOYHBIE METAUIBI W TMPOU3BOIHBIE
MetaiuioB [ v Il rpynn (aJKumbl, aIKOTOJIAThL, aMUIBI U JIP. ).

Peakiiusi MHUIIMUPOBAHUS COCTOUT B TMPUCOCIAUHEHUH K
MOHOMEpPY CBOOOJIHOTO HOHA C 00pa3oBaHMEM KapOaHHOHA

H
|

A" + CHy=CHX —> ACH,—C*
X

1100 B TIEPEHOCE Ha MOHOMEp AJIEKTPOHA ¢ HEKOTOPOTO JOHOpPa
(MeTana) ¢ 00pa3oBaHUEM aHMOH-PAIMKAJIA:

P
e + CHy=C —»-CHZ—(lz-
X X

OOpbIB 1€MW TPU AHUOHHOW TOJMMEpPU3ALUU TMPOUCXOIUT B
pe3yabpTaTe MPUCOECAUHEHUS IPOTOHA K PACTYLIEH LENH MOJIUMEPA:

- —CH,CH,X + H' —— .- —CH,CH,X
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AHHMOHHBIC aKTHUBHBIE LEHTPHI 0o0Jie€ yCTOWMYMBBI, YeM KaTH-
OHHBIE, MMOATOMY IPU AHUOHHOW MOJTUMEPU3ALNU YJAETCS MOJYYUTh
IMPOAYKT BECbMA BBICOKON MOJIEKYJISIPHOU MacCCHlI.

B HekOTOpBIX CiiydasiX, HallpUMEpP MPH KCMOJb30BAHUU HATPHUN-
HaTaTMHOBOrO KOMIUIEKCA [JIsi TOJUMEpPU3alMM CTUpPOJIAa U (-
METHJICTUPOJIA, 32 CUET MEPEHOCa AIEKTPOHA K MOJIEKYJEe MOHOMEpPaA
00pa3yloTCsi Ype3BbIYAHHO YCTOWYMBBIE HOH-PAJAMKAJbI, CIIOCOOHBIE
BECTH aHHUOHHYIO IOJHUMEpH3aluio 0e3 oOpwiBa lenu. Eciau peak-
[MOHHAsl CUCTEMa TINATEJIbHO OYHUILIEHA OT MOJISIPHBIX MPUMECEU, TO
MPOTEKAET <OKUBAsH» TOJMMEpHU3alvs, KOIjJa MOJIEKYJspHas Macca
NpPOAYKTa MPSAMO MPOMOPLHHOHAIBHA KOHBEPCHMM MOHOMEpa U HE
3aBHUCHUT OT TeMIEpaTyphl (B HEKOTOPOM HHTEpBaiie). MoJekysipHo-
MaccoBoe pacnpenenenue (MMP) nosy4eHHBIX IO 3TOMY MEXaHU3MY
IPOIYKTOB YPE3BBIYANHO Y3KO€ (M. /M, =1,05+110) 1 TPUOIUKACTCS K
OMomoJIMMEPaM.

K moHHOMY THMy 4YacTO OTHOCST METAJNIOOPTraHUYECKUE KaTa-
JM3aTOPbl HA OCHOBE MEPEXOAHBIX METAIIOB (KOOPAWHALMOHHO-UOH-
HOI'O THIIA). DTH KaTaln3aTopbl OOBIYHO OOpa3yrOTCS MPU B3aHWMO-
JIEUCTBUM OpraHUYeCcKuX coeanHeHurd metauioB [-III rpynm nepwuo-
JAYECKOM CUCTEMBI C COJIIMU TepexoaHbiX MeTtainoB [V-VIII rpymnn
(Tak Ha3biBaeMble Katanuzatopbl l{urnepa—Harra). Yame Bcero B
MPOMBIIUIEHHOCTA ~ HCHOJIB3YIOT — QIIOMUHUUAAIKUIBI  (TPUITHII-
altoMUHUN) B couetanuu ¢ ragoreHugamu tutana (TiCly unu TiCly).

[Ipn cMenreHnn KOMIIOHEHTOB Karanu3aropa llurnepa — Harra
MPOTEKAET PAJ XMMHUYECKHUX pPEaKIUi, B pe3ysbTaTe€ KOTOPBIX MpPO-
UCXOIAT AJIKWIMPOBAHUE COCIUHEHUS TEPEXOJHOTO0 METalla U €ro
BOCCTAHOBJICHUE.

OTH KaTau3aTOpbl CIOCOOHBI MOJMMEPU30BATh ITHIICH MPHU He-
OosbiKx AaBieHusx. [Ipu monuMepuszannu 3aMeIeHHbIX BUHUIOBBIX
MOHOMEpOB (MPOMUJICHa, CTUPOJIa W Jp.) Ha 3TUX KaTaluzaTopax
00pa3yroTCsl MOJMMEPBI CTEPEOPETYIIpHON CTpYyKTYyphl. OTCIOa Ha-
3BAHUE ITOTO TUIIA KaTAJIU3aTOPOB — cTepeocnennupruIecKue.

3a mocyieIHUE TOJIbl OTKPHITO MHOXKECTBO JIPYTUX CTEPEOCHEIU-
(rYecKrX KaTtaau3aToOpoOB aHUOHHOT'0, KATUOHHOTO U 1K€ CBOOOIHO-
pagukanbHOro Tumna. OJIHaKO EHHOCTh ISl IPOMBIIIIECHHOCTH COXpa-
HAI0T KaTtanu3aropsl Llurnepa — Harra.
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PaboTa 2. KaTuoHHaa nonnMmepusauma ctupona

Heap padoThI: TPOBEICHNUE MOJIUMEPU3AIMUA CTUPOJIA B MIPUCYT-
CTBHM YETHIPEXXJIOPUCTOTO TUTAHA.

PeakTuBbBI: CTUPOJI; METUIIOBBIN CHUPT; YETHIPEXXJIIOPUCTHIN TH-
TaH; OXJIAXKJAIOIIAasi CMECh; TIUXJIOPITaH, THIATEILHO OCYIIIECHHBIN.

OoGopynoBanue: tpexropias kondba emk. 350 mu (1 mT.); me-
maika ¢ 3atBopoM (1 miT.); kanenpHas BopoHka (1 1mT.); TepMOMETp
(1 mrt.); munetka Ha 2 Mi (1 miT.); GaHs A OXJaXAarollel cMecH
(1 mr.).

MeTtoauka padoTbl. TIiaTeIbHO BHICYIIEHHYIO TPEXTOPIYIO KOJI-
Oy, CHAa0XEHHYIO0 MEIIAJIKOW, TEPMOMETPOM M KaleIbHOW BOPOHKOM,
NpOAYBAIOT MHEPTHHIM Ta3oM (a30ToM) B TedeHue 3—6 MuH. Bce
orepalyy MpoBOJIUTh B YCJIOBUSX, UCKIIOUYAIOIIUX MOMNaJaHUEe BJIarH.
3ateM B K00y HanmuBaroT 140 M auxiiopatana u oxjaxaatoT 10 0°C
B OaHe c oxjaxpgatomeid cmechto. Cyxol MUNETKOW BBOIAT 2 MII
YETBIPEXXJIOPUCTOIO THUTAHA M U3 KameJlbHOW BOPOHKHU IO KaIlisiM
n00aBsitoT ctupot1 (7 mi). Monomep BBoaAT B TedeHue 30—40 muH,
pU ATOM CJIeAsT, 4yToObl Temmeparypa He npeBsimana 0°C. Ilocne
BBEJCHHUSI MOHOMEpAa CMECh nepeMemuBarT eme 30 MUH U 3aTeM
HanuBatoT 150-180 mu MetwinoBoro cnupra (AJis1 pa3ioKeHUs peak-
IIMOHHOU cMecH). BhIaenuBIINIICS TMOIUMEDP OTIEIAIOT, MPOMBIBAIOT
METHJIOBBIM CITUPTOM U BBICYIIIMBAIOT.

3axanus.

1. Paccunrtars BBIXO MOJMMEPA U CTENEHb KOHBEPCHUH.

2. OnpenenuTh pacxo KaTanuzaropa (B I/T moauMmepa).

10. Cononumepusaums

Ecnu B peakiuy moivMepu3aluy y4acTBYIOT JiBa U 0o0Jjiee MOHO-
Mepa, pa3InYHBIX IO TPHUPOAE, TO MPOIECC HA3BIBAIOT COMOJIMME-
pu3aIuen, a IpoayKThl PEaKIMK COMOJIUMEPaMHU.

Kak ObU10 OTMEYEHO BBIIIE, PA3IMYAIOT TPU BUJA COMOJIUMEPOB:
cmamuyeckue (MPOCTHIC), npusumvie U OJIOKCONOIUMEDDL.

B o0uiem Buie cxema CHUHTE3a CTaTHUYECKOTO COTOJIUMEpPa MOXKET

OBITH U300paXkeHa Tak:
nA+mB — ...-A-B-A-A-B-B-...
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B stom ciydae 3BE€HbSI MOHOMEPOB PACIHPEACISIOTCS B MaKpo-
MOJIEKYJIaX CTaTUYECKH, T. €. O€3 ONpe/IeICHHOr0 MOpsiKa YepeioBa-
HUS, & CPEJITHEE UX COOTHOIIEHUE PABHO COOTHOIIEHWIO MOHOMEPOB B
CMECH.

DTO BO3MOXKHO, €CIM MOHOMEpPhl 00JaJaroT OJU3KON WU
OJIMHAKOBOW PEaKIMOHHOW CHOCOOHOCTBIO TI0 OTHOIICHUIO K
WHUIAATOPAM U KaTaIu3aTopaM.

Eciu  MoHOMepbl  00Jlagal0oT  pa3UYHOM  pEeaKIIMOHHOM
CIIOCOOHOCTBIO, POCT MOJKET MPOTEKaTh MO HECKOJBKUM MyTSIM U C
pPa3IUYHON CKOPOCTHIO. B 3TOM cilydyae KOHUEHTpAMM MOHOMEPOB U
COCTaB COTOJIUMEPA B MPOLECCE NOJIUMEPU3AIIUU OYyT U3MEHATHCH.

Peakiuu cTaTUYECKOM COIMOJMMEPHU3ALIMM MOTYT MPOTEKATh Kak
10 paAuKAILHOMY, TaK U IO HOHHOMY MEXaHU3MY.

CononuMepusaiusi MO3BOJISIET HIMPOKO BapbUpPOBATH CBOMCTBA
MOJIy4Ya€MbIX TMOJMMEPOB, KOTOPbIE MU3MEHSIOTCA HE TOJIBKO B 3aBH-
CUMOCTH OT MPUPOJBI MOHOMEPOB, HO U OT WX COOTHOIICHMS, MeXa-
HU3Ma COMOJIMMEpPHU3AllUM, TEMIEpaTyphl, CIOCO0a MPAKTUYECKOTO
MOJYy4YEHHUS, METO/1a MHUIIMUPOBAHUS PEAKIINH.

[IpocTyro conmoJuMepu3aIyio MUPOKO KCIOJb3YIOT P MOTyue-
HUM CUHTETUYECKUX KayuyyKOB M SMYJIbCUI Ha UX OCHOBE (OyTaJueH-
ctupoibHoro CKC, 6yranuen-uutpuibHoro CKH) u cuHTeTHUEeCKUX
BOJIOKOH, HaIpUMeEP MOTUAKPUIOHUTPUIHHBIX.

biiokcononumMepaM Ha3bIBAIOT TaKUE CHUHTETUYECKUE BBICOKO-
MOJICKYJISIPHBIE COEAUHEHUS, B MAKPOMOJIEKYJIaX KOTOPBHIX UMEET MeC-
TO YIHOPSIOYEHHOE YepelOBaHHWE B MAaKpOLIENHU OTICIbHBIX 3BEHBLEB
MOHOMEPOB.

CtpoeHne GJI0KCOMOIUMEPOB B O0IIIEM BHIE MOKHO MPEACTABUTH
CXEMOMU:

nA+mB—...- (A)n_(B)m_(A)n_(B)m_(A)n_(B)m'---

CunTte3upoBaTh  OJIOKCOIOJUMEPHI ~ MOXXHO  HECKOJIbKMMHU
crocobamu:

1. MexaHn4ecKou WM TEPMHYECKOW AECTPYKIMUEN MOJIMMEPHBIX
Ierei AByX u 0oJiee MOJIUMEPOB.
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2. MexaHn4yecKkor Wi TePMHUYECKON JAECTPYKIHEH MOJTUMEPHBIX
LEMEN OJHOrO IOJMMEpPAa B MPUCYTCTBUM MOHOMEpPA JPYroro CTpoe-
HUSL.

3. BaumopencTBrueM CPaBHUTEIIBHO HU3KOMOJIEKYJISIPHBIX
COCIMHEHUN (OJIUTOMEpPOB), HA KOHI[AX MAKPOMOJIEKYJ KOTOPBIX
HAXOJATCS PEAKIIMOHHOCIIOCOOHBIC (PYHKIIMOHATBHBIE TPYIITIHI.

[Iporiecc cuHTE3a OJIOKCOMOIMMEPOB MPOTEKAET MO paau-
KQJIbHOMY WJIM CTYIIEHYaTOMY MEXAHU3MY.

[Ipyu mexaHnuyeckod (BaJibliEBaHUE, pa3MOJ, NEPETUPAHHUE) U
TEPMUYECKON (HarpeBaHWe€ B OTCYTCTBHMU KHCIOPOJA) AECTPYKUHUU
MaKpOMOJIEKYJIbl CPaBHHUTEIIBHO JIETKO pPa3phIBalOTCS, 00pa3ys
Makpopaaukaisl. [locinegnue B3anMoAEHCTBYIOT C MaKpOpaIUKaIaMU
JIPYroro CTPOEHUS], 00pa3ysd MaKpOMOJIEKYJIbl OJIOKCOMOIUMEpA.

Takum myTeM MOryT ObITh cuHTe3upoBaHbl BMC, kotopbie He
yAaeTCsl MOJMYyYUTh OOBIYHBIMU METOAAMH, HAIpPHUMEP COMOJIUMEPHI
npupoaubix BMC  (memnonno3sl, Kpaxmalia) C CHUHTETUYECKUMU
noJIMMEPaMu (TIOJIMAKPUIIOHUTPUIIOM, OJIUCTUPOJIOM).

Ilpueumuie cononumepsvl CONEPKAT B OCHOBHOM LIENIU OJWH THII
3JIEMEHTApPHBIX 3BEHBEB, @ B OOKOBOM LIEH . HEKOTOPOE KOJIUYECTBO
3BE€HbEB ApYroro cocraBa. CTpoeHHE HX MOXKET OBbITh HM300paKEHO
CXEMOW:

AT A—ATATATA— A

|B ff ;@
I r |

rae A — 3JIeMEHTapHbBIC 3BEHbsI OCHOBHOM 1IN
B — sneMmeHTapHbIe 3B€HbsI OOKOBOM 1I€TIH.

[IpuBuThIE  COMONMMEPHI  MOJY4YAOT IIPU  COBMECTHOM
noJIMMEpU3alui TojuMepa M MoHoMepa. IIpu 3ToM MOTYT OBITH
pEAIM30BaHbI JIBA ITyTH CUHTE3a MPUBUTHIX COMIOJIUMEPOB:

1. IlpuBHBKa MOHOMEpPA WM MAKPOPAAUKAIIA HA TIOJIUMED.

B nmanHOoM ciy4yae moJuMMeEpbl MOJy4YaroT IMyTeM OOpa3oBaHUs
AKTUBHBIX IIEHTPOB HE HAa KOHIIAX IIETH, KaK OOBIYHO, a B OT/CJIbHBIX
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3BEHBAX MoJiuMepa. K 3TUM aKTUBHBIM LIEHTPAM MPUCOEIUHSIIOTCS B
BHJI€ OOKOBOH 1€ MOHOMEP WJIU TTOJIUMEPHBINA pajiuKall.

2. Ilonumepuzaius MOHOMeEpa ¢ oOpa3oBaHHEM OOKOBBIX IOJIH-
MEPHBIX LIETIEH.

[TomyueHnue pa3BETBICHHOMN LIETIH MOJIMMEpPA JOCTUTACTCS MyTEeM
pacTBOpEHHUs TMOJMMEpPAa B MOHOMEpPE M J00aBJICHUS K PAaCTBOPY
uHULMaropa. Panukanbl, BO3HUKAIOIIUE MPHU paclaje WHULHMATOPA,
pearupyroT He TOJBKO ¢ MOHOMEPOM, HO M C BOJOPOJIOM TOJHUMEpPA,
o0pa3yst MakKpoOpaJAuKaabl C XOJOCTHIM JICKTPOHOM HE Ha KOHIIE, a B
IIEHTPE MaKpOIenyd. ITOT MaKpOpaJuKand aKTUBUPYET IOJIUMEPH-
3aII0 BTOPOTO MOHOMEpPA, KOTOPHIH MPUCOSAUHSAETCS K HEMY, o0Opa-
3yst OOKOBBIC TICTIH.

HenocTtaTok crioco6a B TOM, 4TO IMOJTy4YaeTcs HE YUCTHIA MPUBH-
TOM COTOJMMEP, & €T0 CMECh C UCXOAHBIM MOJTUMEPOM U TIOJIUMEPOM,
oOpa3yromumMcs B pe3yJbTaTe IOIMMEpHU3aluu MOHOMepa. UTOOBI
MIOJIYYUTh TIPUBHUTON COIMOJIMMEDP B YHCTOM BHJE, CIEIyeT M0a00paTh
YCJIOBHSI, UCKITIOYAIOIITME TPOTEKAHUE PEAKITUH TOMOIIOJIUMEpPH3aITiH.

PaboTta 3. OnpepeneHue KOHCTaHT comnofMmMmepusauum
CTUpONa C MEeTAaKPUIOBOMN KUCIIOTOMN

eanb padoThI: onpeieicCHHE KOHCTAHT PAIUKATLHON COTIOJIUME-
pHU3alMU CTHUPOJIA C METAKPUIOBOM KHUCIOTOW MmO meroay Maio —
JIprouca.

PeakTuBBI: CTUPOJ CBEXETNEPETHAHHBIN; COJsTHAs KUcaoTa, 5%-
HBIIl pAacTBOp; METAKpUJIOBas KHUCJIOTA CBEXEIMEpErHaHHas;, MEeTpo-
JeUHBIA 2Qup; TUMEeTUIGOPMaMU; TUHUTPUI a30-0HUC-U30MACIISTHOM
KHCJIOTHI CBEXKEMEePEKPUCTAITN30BAHHBIN; a30T UJIU apTOH.

OO6opyaoBaHue: aMIyJibl UKW TPOOUPKHU C MPUILTM(POBAHHBIMU
npoOkamu (3 1IT.), yacoBoe CTeKJIO Wiy vamku [letpu (3 mT.), numneT-
ku Ha 10 ma (2 mr.), kKoaObl KoHWYeckue (3 1MIT.), CTaKaHbI
xumuueckre eMk. 100 mi (3 mT.), TepmocTat (1 mIT.), CTEKISHHBIC
Najgouky (3 WrT.), BaKyyM-CymmibHbINA mkad (1 mrT.).

MeToauka pa6oThl. B Tpu TIIaTeIbHO BBIMBITHIE U BBHICYIIICHHBIC
ammynsl nomemaot no 0,015 r [0,3% (macc.)] uHuULMaTOpa —
JTUHUTPHUIA a30-OMC-M30MAC/ISTHOM KHUCJIOTHl M HAJWBAIOT 1O 5 MII
CMecH CcTupojia W MeTakpuiioBod Kuciaotel (MAK) cremyrommx
MOJIbHBIX cocTaBoB: 4/1, 1/1, 1/4. Cmecu nepemMenmnBaroT 10 PacTBO-
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pEHUsS HMHUIMATOpa, 3aTE€M aMIMyJibl MPOJYyBAalOT WHEPTHBIM Ta3oM
(a30TOM WJIM aproHOM), 3allavBalOT WM TIIATEJIbHO 3aKPbIBAIOT
CTEKJISHHBIMHM MPOOKaMH M TIOMEMIAIOT B TEPMOCTAT C TEMIIEPATypPOil
60+0,5°C. CononumMmepusanuro NpoBoAsT 10 KouBepcuu 5—10%, koto-
PYIO OMNpPEACISIIOT BU3YaJbHO II0 BSI3KOCTH CHUCTEMBI (pPEaKIIuio
IMPOBOIAT 1O CHPOIOOOPA3HOTO COCTOSHHUS FUTM TOSIBJICHHSI O€JIoro
ocajika B TPETheil amiiyse). 3aTeM aMIlyjbl ObICTPO OXJaXAAIOT 0
KOMHATHOM TeMIEpPaTyphl, BCKPHIBAIOT U COACPKHUMOE MEIJICHHO BbI-
JUBAIOT TPU NEPEMEIIMBAHUM B CTakaH c ocaaurenem (5%-Hblid
pactBop HCI1). IlycTyro ammyny CHOJIACKUBAIOT HEOOJBIIMM KOJIU-
YECTBOM OCQJMTEIIS, KOTOPBIM TakK)Ke€ BBIIMBAIOT B CTaKaH C OCaXK-
JICHHBIM TTOJIMMEPOM.

Ocanok nmoauMepa JeKaHTUPYIOT, TIIATEIBHO MPOMBIBAIOT BOJIOM,
3aTeM IMETPOJICHHBIM A(PUPOM W CylIaT Ha MPEIBApHUTEIIHBHO B3Be-
IIICHHOM YaCOBOM CTEKJIE B BaKyyM-CYIIMJIbHOM HIKady A0 MOCTOSH-
HOW MacCCHI.

Conep)kaHue KUCIOTHI B COTMIOJIMMEPE OMPEACIISIIOT TUTPOBAHUEM
pacTBOpOB comnoiauMepoB B aumetwigopmamuae 0,1 H. cnUpTOBBHIM
pactBopom KOH.

Onpedenenue codeparcanusi KapOOKCUNbHBIX ePYNN
U KUCTIOMHO20 YUCIA

Conepxanue KapOOKCWJIBHBIX TPYNI M KHCJIOTHOE YHCIIO
ONPENETSAIOT TUTPOBAHUEM PACTBOPEHHOM HABECKU HCCIEAYEMOTo
noJiIMMepa  Ieo4blo. B 3aBUCMMOCTH  OT  IIPUMEHSIEMOTO
PacTBOPUTENST U PACTBOPUMOCTH TOJMMEPA UCIONB3YIOT CIUPTOBOU
WJIM BOJHBIM pPACTBOP MLIEIOYM. B KadyecTBE pPacTBOPUTEISI MOMKHO
MPUMEHSTh CIUPT, COUPTO-OSH30JbHYIO WIIH CIUPTO-3(PUPHYIO CMECh
(1:1), ateToH, TUOKCaH U JIp.

JIBe HaBecku uccaeayemoro mnojgumepa (0,3—1,0 r), B3BEIICHHOTO
¢ ToyHocThio 10 0,0002 r, cmemmuBaror ¢ 15-30 M pacTBopuTtens u
MOCJIE PACTBOPEHMST OTTUTPOBBIBAIOT 0,1 H. pacTBOpOM IIEIOYH B
NpucyTCTBUU (eHondTaNenHa 10 MOSBICHHUS PO30BOM OKpacku. M3
aHayM3a Ppe3yJbTAaTOB JABYX MPoO0 NPHUHUMAIOT CpelHee 3HauCHHUE.
[TapaienbHO CTABAT KOHTPOJIBHBIN OIIBIT.

Conepxanue KapOOKCUIBHBIX Tpynm X (B %) pacCUMTHIBAIOT 1O

dbopmyie
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. (F=V3)[-0.0045-100
g b

rae Vi, — oobem 0,1 H. pacTBOpa 11€JI0YH, U3PACXOJOBAHHOTO Ha
TUTPOBAHUE aHATU3UpPyeMoi mpoObl, mil; V, — 00bem 0,1 H. pacTBOpa
IIEJIOYH, M3PACXOJIOBAHHOTO HAa TUTPOBAHUE KOHTPOJHLHOM MPOOBHI,
mi; f— mompaBounslii ko3dduuuent 0,1 H. pacTBopa IIENOYH;
0,0045 — xomnyectBo COOH-rpy1mn, cooTBETCTBYIOMIEE 1 MJI TOYHO
0,1 H. pacTBOpa 1IEeI04YH, T; g — HABECKA BEIIIECTBA, T.

Kucnmotnoe uyumcmo  xapakrepusyercs umciom wmr  KOH,
HEOOXOJMMBIM i1~ HEUTpanu3alMu  KapOOKCWIBHBIX  TPYIII,
coJiepxaiuxcs B 1 T aHamu3upyeMoro nojmMepa.

KucnotHoe uncio (K. 4.) pacCUUTHIBAIOT MO opMmyJie

g = V- Vo)f -0,00561-1000
: ; ’

rae 0,00561 — tutp 0,1 H. pactBopa KOH, r/™mi1.
CocraB cononumepa [B % (M0:1.)] HaxoaAat o Gopmyiam:

/ A4 A
my =LA 00 g, = 2l
X, % S

A, A, 4, 4,

r7e X| U X, — cofiepkanue MoHoMepoB M u M,, % (macc); m; u
m, — cojepxaHue MoHoMepoB M; u M,,% (Mon.); A} u A,—
MOJIEKYJISIPHBIE MAacChl MOHOMEPOB M| 1 M,.

[TonydeHHbIE JaHHBIE CBOMST B Ta0J. 9.

Tabmnura 9
Cocmas ucxoonoii 3 N Cocmas
cmecu conoizjowe 4 conoaumepa,
Ne oneima | Mi/Mo, % (mou.) P % (mon.)
MOTE e %0 [mi] [m3]
[Mi] | [M>]
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3Hasg JOJI0 KaXJOr0 MOHOMEpPAa B HCXOJHOM CMECH M COCTaB
COMOJIMMEPA I TPEX COOTHONIEHUM KOMIIOHEHTOB, PAaCCUUTHIBAIOT
KOHCTaHThl conoJimMepu3anuu 1o merony Maiio — Jlsrouca. Ilo
MOJTYYEHHBIM 3HAYECHHSIM KOHCTAHT COIMOJMMEPHU3ALNU JIENAI0T BBIBOA
00 aKTHBHOCTM COMOHOMEPOB MPU COMOJUMEPHU3AIUU. BBIUMCISIIOT
MPOU3BEJICHUE TiT, W OICHUBAIOT A(PeKT dYepenoBaHUs 3BEHHECB
MOHOMEPOB B CONIOJIMMEPE.

KOHCTaHTBI COMOMUMEPU3AIMU MOKHO PACCUUTATh U TIO METOIY
daiitnmaya — Pocca.

11. MonukoHpaeHcauus

Ilonukonoencayusi — IPoLECC MOTYUYEHUSI BBICOKOMOJIEKYISIPHBIX
COCIMHEHUHN, MPU KOTOPOM OOpa30BaHHE MAKPOMOJIEKYJ COMpO-
BOXKJIA€TCSl  BBIICIICHUEM HU3KOMOJIEKYJSIpHBIX  BemecTB. [lpwu
MOJIMKOHICHCALIUK AJIEMEHTAPHBIM COCTaB MOJMMEpPA HE COBHAJAET C
AJIEMEHTAPHBIM COCTABOM HCXOJHBIX BemecTB. llonukoHaeHcanus
XapakTepHa g COCAMHEHUMN, COIep X alluX B CBOEM cocTaBe (pyH-
KIIMOHAJIbHBIE  TPYMNNbl. Pa3nuyarT comononuxkonoencayuio, B
KOTOPOHM Yy4acTBYIOT OJHOPOJIHBIE MOJEKYJIbI, COJIEPHKAIINUE JBE Pa3-
JIUYHbIE PYHKIIMOHAIBHBIE TPYIIIIHI

2

U 2emeponoauKoHOeHcayuio, B KOTOPOM y4acTBYIOT pa3HOPOIHBIE
MOJIEKYJIbI, HAIPUMEDP

nNH;(CH;)gNH; + nHOOC(CH,),COOH === - —NH{(CH,)qNHCO(CH,)4CO— -~

_H2

budyHKIIMOHATBHOCTD (MJIH TTOIU(YHKIIMOHAIBHOCTD) UCXOIHBIX
MOHOMEPOB  SIBJISETCA  00s3aTeIbHBIM  yCIIOBHEM  IOJyYCHHS
BBICOKOMOJIEKYJISIPHBIX MTPOTYKTOB.

Peakiium moJMKOHEHCAIIMN, KaK W BCE pPEaKIMM KOHACHCAIIUH,
OonpIlield  YacThiO  SBJSIOTCS  PaBHOBECHBIMH. WX  MOXHO
OCYIIECTBIIATh B YCIOBHUAX, OMM3KUX K PaBHOBECHBIM (pPABHOBeCHAs
MOJIMKOHJICHCAITMs) WM KOTJla PaBHOBECHE CIBHHYTO B CTOPOHY
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oOpazoBaHusi TonuMmepa (Hepasnosechass TONMKOHJeHcalus). [lpu
MPOBEJICHUU HEPABHOBECHOW TMOJUKOHJCHCAIIMN TOJ0UPAIOT TaKHe
peareHThl W TaKWE€ YCIIOBHs, YTOOBI peakius MpoTekansa JajieKko OT
paBHOBECHS, T.€. OTCYTCTBOBAIM JCCTPYKIHUSA MOJMMEpPa HU3KOMO-
JEKYJSAPHBIMU TPOTYKTAMH, OOMEHHBIE PEAKIUU U T. II.

DTOro JIOCTUTralOT MPOBEACHUEM MPOIECCa MPU TAKUX HHU3KUX
TEeMIlepaTtypax, MpU KOTOPHIX OOMEHHBIE PEAKIMU 3aMEJUICHBI, a
UCXOJHBIE BEIECTBA JOCTATOYHO PEAKI[MOHHOCIIOCOOHBI, 4YTOOBI B
ITUX YCIOBUAX OOpPa30BBIBATH MOJIUMEP, a TAKKE MOJTYyUYECHHUEM IOJIH-
Mepa TaKOro XMMUYECKOI'0 CTPOCHUS, KOTOPHIA HE CIIOCOOEH K TUJIPO-
JU3Y U WHBIM JACCTPYKTUBHBIM MPEBPAILCHUSIM MPU B3aUMOJICHCTBUUN
C HHU3KOMOJICKYJISIPHBIM MPOAYKTOM MOJIMKOHJCHCAIIMA W C UCXOJ-
HBIMU BEIIECTBaMHU.

JInsi cuHTe3a MOJIMMEPOB MOJUKOHACHCAIIMENR MOMKHO HMCIIOIb30-
BaTh pa3IMUYHbIC XUMUYECKHE PEaKIUH, HAMpUMep dTepuuKaiuio,
aMUJIUpOBaHUE, 3aMEILICHUE U Jp.

JI1si MakCUMabHOTO MPEBPAIICHUS UCXOAHBIX BEIIECTB B IMOJIU-
MEp U3 CUCTEMbI HEOOXOIUMO yIANIATh HU3KOMOJICKYJISIPHBINA MPOAYKT
peakiuu. C 3TON 1ENbI0 TMOJIUMKOHACHCALMIO MPOBOJAT MPHU TOBHI-
IIEHHBIX TemIlepaTrypax (0ObIYHO B TOKE MHEPTHOIO rasza), Ipu4eM Ha
3aKJIIOYUTEIBLHON CTaUU MPOIIECC TPOBOJIAT B BAKYyME.

CMmelieHrue paBHOBECHS] NyTeM yAaJeHHS U3 chepbl peakuuu
HU3KOMOJICKYJISIPHOTO ~ COEJMHEHHUSI  CIIOCOOCTBYET  IMOJIYYECHUIO
nomMepa ¢ 00IbIel MOJIEKYJISIPHOM MacCOM.

B HekoTOphbIX ciiydasx Opu B3aUMOJECUCTBUM (HYHKIIMOHAIBHBIX
rpynn napajulebHO MOJIUKOHJICHCAIMM MOXKET MPOTEKaTh pPeaKius
oOpa3zoBaHusi IMKIOB. HampaBineHue peakuuu, T.€. BO3MOXXHOCTb
MPOTEKAHUS MUKIU3AUKN WIN JIMHEHHON MOJUKOHACHCAIINH, ONpe/ie-
JSI€TCST B OCHOBHOM CTPOEHHMEM HCXOJHOTO OH(YHKIIMOHATBHOTO
BEILIECTBA U YCIOBUSAMU NPOBEACHUS peakuuu. [{uknuzanus sBisieTcs
OCHOBHBIM HAIlPaBJICHUEM pEAKIIMM B TE€X ClIydasX, KOTJa MOTYT
00pa30BaThCsi HEHAMNPSIKEHHbIC TMSITU- W MIECTUWICHHBIE IUKJIbI
(Hanmpumep, NMpY UUKIM3AUA aMUHOMACIISTHOM, aMUHOBAJIEPUaHOBOM,
OKCUMACJSIHOW KHCJIOT). Eciu mpu BHYTPUMOJIEKYJISIPHOM B3aWMO-
JEUCTBUM JIOJDKHBI 00pa30BaThCs BOCBMHU-, JIEBSTH-, NECATHUUIICHHbBIC
IUKJIbI, TO BO3HUKHOBEHUS IUKJIOB HE MPOUCXOAUT U MPOAYKTaMU
pEaKIUU SIBISIOTCSA TOJIBKO JIMHEHHBIC MOJTUMEPHI.
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11.1. BnusiHue pa3nu4HbIx ¢hakmopos
Ha npouyecc ripomeKaHusi NoJIUKOHOeHcayuu

Bausinue KoHUeHTpauuMu MoHomepa. IlonukonaeHcanus
IIPOTEKAET 110 CTyneHYaToMy MexaHu3My. CHadasia B3auMOJEHCTBYIOT
MOJIEKYJIbI MOHOMEpPOB, 00pa3ys naumepsl. IlocienHue B3aummo-
NEUCTBYIOT APYr C APYrOM M C MOHOMEpPOM, 00Opasys TpUMEpPHI U
TeTpaMepsl U T. 1. MonekynspHas Macca yBEIUYUBAETCS MEIJICHHO,
OJIHOBPEMEHHO MCUEPIBIBAIOTCS (DYHKIIMOHAIBHBIE TPYIIIHI.

CKOpOCTh peakuuu OIPEAENSIETCS CKOPOCTBIO HCYEPIBIBAHUSA
(yHKUMOHANBHBIX Tpynn. MosekyasipHas Macca MOJIMMepa 3aBUCUT
OT CTENEHM HCYEPNbIBaHUA (DYHKIMOHAIBHBIX TPYII U B OOJbIIEH
CTEIIEHU OT DOKBHUBAJCHTHOCTH JTUX TpymIl. bosbmme 3HadeHus
MOJIEKYJISIPHOM MacChl MOKHO TIOJIYYUTb TOJBKO IIPU CTEIEHU
npeBpanieHus (QyHKIMOHaNbHBIX Tpynn p>0,98. Otrcioga BBITEKAET,
9TO B OOJBUIMHCTBE CIIy4aeB IOJMKOHJEHCALMIO HYXHO BECTH
NEPUOJUYECKHUM CITIOCOOOM JI0 IPENETBbHOM CTENEHH MPEBPALICHUS.

[TocKOJIBKY CKOPOCTh pEaKkIMKU MPONOPLIHAOHATIBHA KOHIEHTPALIUU
(YHKUMOHANBHBIX TPYHN, TO B KOHIE Ipoliecca CKOPOCTb OYEHb
HU3KA.

Bausinue Temmepatypbl. 3aBUCHUMOCTH KOHCTAaHTBI CKOPOCTH
peaKLnu OT TEMIIEPATyPhl ONMCHIBACTCS YPABHEHUEM AppeHHUyca

E

k= de ¥ (11.1)

CooTHolieHue CKOpPOCTEHN peakuuu LUKJIN3ALUU U
MOJMKOHICHCAIIUH ONpEAEIISIET COOTHOIIIEHUE BBIXOJIOB
IUAKIJIAYECKOTO COCIMHEHNS Y IMNHEMHOTO TTOJIMMEpPa

- —u (11.2)

I1€ W;— CKOPOCTb IMKIHM3ALUU, W;— CKOPOCTb IOJHMKOH-
neHcauud; k; — a(exTuBHas KOHCTAaHTa CKOPOCTH IUKIn3auuu; k' —
s ekTuBHAs KOHCTaHTa CKOPOCTH MOJIMKOHJCHCAIMU (B 3HAYCHHE
3G (PEKTUBHOM KOHCTAHTHI BXOJWUT KOHIIEHTpAIlMs KaTajau3aTropa);
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[B]—  koHuentparus  OMQYHKIHMOHAIBHOTO  COCIUHEHUS  C
pa3IUYHBIMU (DYHKITMOHATIBLHBIMU TPYIIIIaMH.

CrnenoBaTenbHO, COOTHOIIEHUE CKOPOCTEH OOpa3oBaHUs IUKIIOB
U JTUHEHHOTO moyimMepa OyAeT OompenesiThCs 3HAYCHHSIMU KOHCTaHT
CKOpPOCTH.

Oo6o03naunB otHowmeHnue k'/ k'; uepe3 L u noacrasus 3HaueHus k
u k', [cM. ypaBHenue (11.1)] B ypaBHenue (11.2), moayuum:

o EnEy
L =Y RT (11.3)
1 Al'1

Jliist mio6oit npyroit Temmnepatypsl (T,)

(11.4)

CootHomienue L,/L; ompenenseT OTHOCUTEILHOE HM3MEHEHHUE
BBIX0J1a [IUKJIMYECKOTO COCAUHEHUS ITPU U3MEHEHUN TEMIIEPATYPHI OT
T1 a0 Tzl

L_, B T A (11.5)

[TockoNbKy TPEAIKCIOHEHIINATBHBIE MHOXKHUTEIN CIa00 3aBHCST
OT TEMIIEPATYPbl, MO)KHO UX COKpPATUTh. Torma HanpaBJIeHUE peakiuu
OyJIeT 3aBUCETh OT 3HAUYCHHUS DHEPIUU aKTUBAIIUHU.

Korga sHeprum axkTMBanMy PEAKIUWA LHUKIM3AAM U TOJUKOH-
neHcauuu pasHbl, T.e. E, = E; ortHomenue L,/L;=1, u, cie-
JIOBATEJIbHO, B 3TOM CJIy4a€ U3MEHEHHME TEMIIEpaTypbl HE BJIMSIET HA
HAIPaBJICHUE PEAKIIUH.
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11.2. MexaHuU3M nosiuKoHOeHcauuu

[Ipu paccMoTpeHHH MEXaHU3Ma MOJIUKOHEHCAIIMN OOBIYHO TIPH-
HUMAIOT, YTO PEAKI[MOHHAsI CIIOCOOHOCTh (DYHKIIMOHATBHBIX TPYMI HE
3aBUCUT OT pa3Mepa MOJICKYJI U BSI3KOCTH PEAKIMOHHOW CPEAbl. DTH
JOITYIIEHUSI MPOBEPEHBI DKCIIEPUMEHTANBHO. [IpuHATHE 3THX HOMYy-
IIEHUM MO3BOJISIET NPU pacyeTe CKOPOCTU IIPOLIECCa IOJIb30BATHCA
€IMHOM KOHCTAHTOW CKOPOCTH PEAKIIMA U BMECTO KOHIECHTpalluU
MOJIEKYJT HCIOJIb30BaTh KOHIEHTpaUuu (YHKIMOHAIBHBIX TPYIIIL.
Tak, KHUHETUKY MOJUITEPUPUKAIIUNA IKCIIEPUMEHTAIBHO U3YyYaloT My-
TE€M TUTPOBAHUS HEMPOPEArMPOBABIINX KAPOOKCUIIBHBIX TPYIIN OCHO-
BaHHeM. CKOpPOCTh MOJMKOHAEHCALIMU TOT1a MOKHO BBIPa3UTh B BH-
7€ CKOPOCTHU UCUYE3HOBEHMS KapOOKCHIIBLHBIX TPYIIII.

CxopocCTb JIMHENHOU IMOJIUKOHACHCALIU u3MepsaeTcs
CKOPOCTBIO U3MEHEHUS KOHIIEHTPALMU OJHON U3 (PYyHKIIMOHAIbHBIX

rpynn (c,) uiu (c;):

dc, dc,
—A=—L=kc c,c, =kc,Cp, 11.6
dl dt 1~ kam™~ A~B AYB ( )
TJ€ Cyxar — KOHIEHTpAUS KaTaanu3aTopa, CYUTAIOMIASICS MOCTO-
SHHOW B TedyeHue Bcero mpoiecca, U k = k; Cer — dPdexTuBHas
KOHCTAHTa CKOPOCTH.
[IpuauMmas, 4To ¢, = ¢, = C, HOJYUYHUM:

dc )
& e (11.7)

Wurerpupys 310 ypaBHEHUE U NOACTABIAA ¢ = Cp(1—p), TE p —
CTENEeHb  3aBEPIICHHOCTH  PEaKUMU  HO  HMCYEPIBIBAHUIO
(GYHKIIMOHANBHBIX TPYIII, TTOJTyJYaeM:

c kt =L—const (11.8)
I-p

KaTaHHBaTOpaMH ITOJIMKOHACHCAIIu CJIyKar TE KE
COCANHCHHA, KOTOPBLIC KATAJIU3UPYHOT AHAJOTHYHBLIC PCaAKINU
MOHO(I)YHKHI/IOHEUIBHLIX BCIICCTB. HaanMep, B KadyeCTBEC
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KaTaJu3aTOpOB MOJUATEpUPUKALMU HCIOJIB3YIOT MHHEpaJIbHbIC
KUCJIOTHI, CYJIb(DOKUCIOTHI, KUCIIBIE COJIU U T. .

Cpennsis ~ CcTeNneHb  MOJUKOHJCHCALIMM  00pa3yroIierocs
nojauMepa P, BeIpaxkaercs Gopmyion

Fn:c—ozL:const+kcot, (11.9)
c 1-p

r7i€ C, — HauaJibHas KOHIIEHTpaluus (PYHKIIMOHATBHBIX TPYIIII.
Kak BumHo u3 ypaBHeHus (11.9), p nuHeilHO Bo3pacTaeT BO

Bpemenu. Opanako mnpo p>0,99 nHabmogaercss OTKIOHEHUE OT
JIMHENHOW 3aBUCUMOCTH.

BriCOKOMOJNIEKYIsIipHbIE TMPOAYKTHl MOTYT OBITh TOJYUYEHBI
TOJIKO TIpU CTeneHsx mnpeBpameHus p>0,95. Ilpu MeHbIINUX
KOHBEPCHUSIX 00pa3yIoTCs JIMIIb OJIUTOMEPHBIE COCTMHECHUS.

TeopeTudeckn TPHU JTMHEUHOM TMOJUKOHJACHCALIMA TPEACIbHOE
3HAYEHHUE CTENEHHU TMOJHUKOHJICHCAIIMU MOXKET OBITh OECKOHEYHO
BEJIMKO, TaK KaK MaKpOMOJIEKYJbl MOTYT COCAUHATHCS JpPyr C
npyroM. OJIHAKO MPaKTUYECKHU TOCTUYb CTEIEHU MOJIUKOHICHCAIUH
nopsiiIkap, ~10° oOueHb TpyaHo. OnHa U3 NOPUYUH ITOrO —
HEPABEHCTBO KOHIIEHTpAIMi (PYHKIIMOHAIBHBIX TPYII B HUCXOJTHOMU
cMecd. B aTomM ciaydae TmpelnesbHOE€ 3HAUYEHUE  CTEICHU
MOJMKOHJICHCAIIUU TIPpU p=1 BhIpaxkaeTcs

P —itr (11.10)

9
"ol-r

rie r =Cp¢/Cgp— OTHOIIEHUE WCXOAHBIX KOHIICHTpaILMH
(GYHKIIMOHAJIBHBIX TPYIIIL.

Ha camom pene p Hukorga He aocturaer 1 m mpenesibHOE
3HA4YCHUE

— 1+
R T (11.11)

Jiist monydeHuss MPOAYKTOB BBICOKOW MOJIEKYJSIPHOW MacChl
COCTaB cMecH TOJIKEH OBITH BEChbMa 0JIM30K K
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CTeXHOMeTpuyeckoMy, Hanpumep: s r = 0,91 p, =10; o r = 0,99
P, =100. Tonpko mpu r = 0,999 P =1000. Pacuer cnenan mus p =1, Ha
MPaKTUKE MPEIeIbHOE 3HAUCHUE P, HUXKE.

11.3. ®akmopsbl, enusrowue
Ha MOJIEKYIISIPHYK Maccy rnosiumepa

Haunbonee ymnoOHBIM METOJOM COOJIOJICHUS SKBUBAJICHTHOCTH
(YHKIMOHAIBHBIX TPYNI SIBJISAETCS MCIOJIb30BaHUE OU(PYHKIIMOHAIb-
HBIX COEJUWHEHHM, COoAepKallluX pa3Hble (PYHKUIHMOHAJIbHBIE TPYIIIbI
(Tuma a—A-—B, HampuMep, OKCH- WJIM aMHUHOKHCIIOT) WU CTEXHO-
METPUYECKHX KOMIUIEKCOB HMCXOJHBIX BEUIECTB (HAampuUMmep, cojei
JUAaMHUHOB M JHUKapOOHOBBIX KHCJIOT). Torma CTEXHMOMETPUYECKUUN
COCTaB MOJJIEPKUBACTCS aBTOMaTWyecku. [IpuunMHa OTKIOHEHUS OT
HSKBUBAJICEHTHOCTH MOXET TaKXKe 3aKJIo4aTbCsi B MPUCYTCTBUU
MOHO(YHKIIMOHAJIBHBIX COEAUHEHUN, KOTOPBIE OOPBIBAIOT LIETb, TAK
KaK TpU MPUCOCAMHEHUH MOHO(DYHKIIMOHAJIBLHOIO COCIWHEHHS Ha
OJTHOM KOHIIE pacTyllell 1enu OKa3bIBAETCS HEPEAKUHUOHHO-
CIIOCOOHBIN paguKa.

Nx BiusHME Ha MOJEKYJSPHYIO Maccy MPOJIYKTOB IOJIUKOH-
JEHCALIMM aHAJIOTUYHO BIIMSHUIO M30BITKA OJJHOTO M3 KOMIIOHEHTOB B
UCXOJHOM cMecH. MOHO(YHKIIMOHANIbHBIE COEUHEHUSI MOTYT 00pa-
30BBIBaThCS B PEAKIMOHHOM CHCTEME B pe3ysbTaTe MOOOYHBIX
peakiuii. Yacto HeOOJbIIME KOIMYECTBA MOHO(QYHKIIMOHAIBHBIX
COCIMHEHUM CIIEHHUAIBHO BBOJATCS B PEAKIIMOHHYKO CMECH ISl PETy-
JUPOBAHUS  MOJICKYJSIPHOM Macchl TOJUMEPOB W MPHUAAHUS
CTAaOMJIBHOCTH MPOAYKTY (Ha KOHIAX Lenu OyAyT (PyHKIMOHAIbHBIC
IpyIIbI OJHOTO TUNA). B TakoM ciiydae UX Ha3bIBAIOT CTAOMIIN3aTOPBI
MOJIEKYJISIPHOW MACCHI.

Jpyroil IpuYrHOM, OrPAaHUYUBAIOILIEN MOJIEKYISPHYIO MacCy IpH
JUHEWHOW TOJMKOHJICHCAIIUM, SBJISIETCS PABHOBECHBIM XapakTep
pPEaKIMu U BbIJICJICHHE HU3KOMOJIEKYJIPHOIO BEIIECTBA (HAampUmep,
BOJIbI), CLIOCOOHOTO pearupoBaTh C yxKe€ 0Opa30BABIIMMUCS MAKpPO-
MOJIEKYJIaMH, BBI3bIBAsI UX JIECTPYKLHIO. 3aBUCHMOCTH IPEAEIbHON
CTENEHU MOJMKOHACHCAIIMU OT KOHUEHTPALUU HU3KOMOJIEKYJISIPHOTO
BEILIECTBA BBIPAXKAETCA YPABHEHUEM IMOJMKOHJAECHCAIMOHHOTO PaBHO-
BECHSI
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-5 (11.12)
na

rae K — KoHCTaHTa MOJTMKOHAEHCAIIMOHHOTO PABHOBECHS.
Ecmu Bce CBsI3M B MPOAYKTE IMOJIMKOHIACHCAIIMM PABHOLICHHBI U
KOHCTAaHTa PaBHOBECHS MPU UX 00pa30BaHUU MTOCTOSIHHA, TO

KoM M M, (11.13)
n-ng o nyn n,_\n
T1€ Nj,Ny,..,N, U N, — MOJBHBIE JOJIM MOHOMEpA, AUMEPA, ..., N-

M€pa U HU3KOMOJIEKYJISIPHOT'O BEIIECTBA B CMECH.

N3 ypaBHEeHMs cCleayeT, 4YTO Il JOCTHXKEHUS JOCTATOYHO
BBICOKMX 3HAYEHHUI MOJIEKYJISIPHON MacChl HEOOXOJUMO TIIATEIBHOE
YIOAJCHUE  HU3KOMOJIEKYJSIPDHOrO  BemecrBa. Hampumep,  mid
nosyyeHus nonudgupos ¢ P, =100 (K = 4,9 npu 280 °C) nomyctumoe
COIEpPKAHUE BOJBI HE [IOJDKHO TMPEBBIIATH TBHICAYHBIX JOJIEU
IIPOLICHTA.

11.4. MoneKkynsipHo-maccoeoe pacripedesieHue

[Tpu MMHEWHON NMOIMKOHIEHCAUU MMOJIy4arOTCs MIPOTYKThI, HEO/I-
HOPOJHBIE IO MOJIEKYJIIpHOU Macce. CTaTUCTUYECKOE PACCMOTPEHHUE
pacnpeneneHuss OCHOBAHO Ha pacyeTe BEPOATHOCTHU CYLIECTBOBAHUS
MOJIMMEPHBIX MOJIEKYJ, COAECPXKAIIUX X CTPYKTYPHBIX €IMHUIL. IJTa
BEpOSITHOCTb SKBUBATCHTHA BermumHe p* (1— p), TAe p— CTCICHb
3aBEPIICHHOCTH peakuuu. Ecimm Ny — 4dnciaoBas 107 MOJIEKYJ C
JUTMHOM X, TO YHCIJIOBOE PACHPENCIICHUE IO CTEIIEHU MOJTUMEPU3ALHAN
MOYKHO 3aI1CaTh

N, = Np*'(1-p), (11.13a)

rjae N — o01iiee Yucio MOJTUMEPHBIX MOJIEKY!I.
MaccoBast 10151 MOJIEKYJI C JJIMHOW X 3BEHbEB PaBHA

Wy = XNX/N; N= NO(l_p)a
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riae Ny — oO11ee 4YKuCiIo 3BeHbEB B HCXOJHOM CHCTEME.
[ToncraBnsis 3TM ypaBHeHMs: B Bblpaxkenue (11.13), momyumm:

o, =xp”'(1-p), (11.14)
rac w, — MaccoBasa A0JIA (I)paKHI/II/I CO CTCIICHBIO HOJII/IMepI/ISaHI/II/I
X, p — CTCIICHDb BaBepH_IeHHOCTH peaKHI/II/I, paBHa}I OTHOLICHHUIO YUCJ1a
MpOpearupoBaBIINX (PYHKIIMOHAIBHBIX TPYIN K HX HAYaJbHOMY
YUCITY.
CpeI[HI/Ie CTCIICHU INOJIMKOHJICHCAIIMU PABHbI

P=——3 P =L P/P=11p.

I-p~ % 1-p
11.5. O6MmeHHbIe peaKyuu

B x01€e paBHOBECHOW TOJUKOHAEHCALIMM B HEKOTOPBIX CHUCTEMAX
IPOUCXOIUT B3aUMOJACHCTBHE KOHIEBBIX (DYHKIIMOHAIBHBIX TPYIIl C
(YHKUMOHANBHBIMUA TPYNIIAMU BHYTpU HOJUMEpHOW nenu. Takue
IpoLEecChl MMEIOT MECTO M B TeX cllydasX, Korjga oOpasyromuecs
HOBBIE TPYNIIbI (AMUAHBIE, CI0KHO3(PUPHBIEC) CIIOCOOHBI PEarupoOBaTh
C (PyHKIMOHAJIbHBIMU TPYIIIaAMU UCXOJIHBIX BEILIECTB.

HcxoaHble BEIIECTBA pearupyroT ¢ MaKpOMOJIEKYJIaMH HE TOJIBKO
c oOpazoBaHueM nojuMepa 0osiee BEICOKOH MOJIEKYJISIPHOM Macchl, HO
U pa3pylaloT yXe 00pa3oBaBLIMECS MaKpOMOJIEKYJSIPHBIE LIETIH,
npeBpaiias ux B 6osiee kopotkue. Tak, npu AeHCTBUN AUKApOOHOBOM
KHCJIOTBI Ha CIOXHO3(UPHYIO CBS3b NOJMAIPUPA TPOUCXOIUT
peaKIus auuI0JIn3a:

. —OR'—O—E-OCRCO— . =<=—= - —OR'OOCRCOOH
+ | +
HOOCRCO-i-OH HOOCRCO— -~

B pesynbrare peakuuu U3 OJAHOM MaKpOMOJIEKYJbl 00pa3yroTcs
JBe, HO 0oJiee KOPOTKHE. AHAJIOTMYHAs KapTUHA HAOJII0JAeTCA MpU
aJIKOTOJIM3e W amuHoiu3e. [Ipu peaknusax amuaosivsa, ajJKkoroyimnsza u
aMUHOJIM3a 00Illee YUCIIO CBS3E HE U3MEHSIETCS, U3BMEHSETCSA TOJIBKO
MOJIEKYJISIpHAsl Macca.
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MakpoMoJjieKkyabl MOTYT pearupoBarh JIpPYyr ¢ JIpyromM, oOpasys
aMUJIHbIE WM CI0XHO3(UpHBIE CBA3U. B cilyyae B3auMojeHCTBUSA
MAaKpOMOJIEKYJl  MOJMAaMHZA IPOUCXOJUT  PEAKIUS  IepeaMu-
TAPOBAHUSL:

++—NHR'NH—!—OCRCO—... ~+—NHR'NH OCRCO—...

: —_— +

-+—(QCRCO—i—NHR'NH— --- -+—OCRCO HNR'NH— -

[Ipu B3aUMOJEHCTBMM MaKpOMOJIEKYJ TMoiauddupa MpoTeKaeT
peakius nepeaTepupuKalum.

Peakiuu nepeaMuaupoBaHus U TEPEITEPUPUKALNU  SBISTIOTCS
peaKIusIMU MEXKIIEITHOTO OOMEHa.

B pesynbprare peakuui ajKoroyinza, auuaojin3a, aMUHOJIW3a U
peakuuii MeXIEMHOro OoOMeHa MOJEKYJSPHO-MAacCOBOE pacrpese-
JeHue OyaeT Hanbosiee BEPOSTHBIM, T. €. TAKUM JK€, KaK U TIPU OObIY-
HOH IMOJIMKOHJICHCAIIUH.

11.6. CrnocobbI nposedeHuUsi NOJIUKOHOeHcayuu

[TonukoHaEHCAIIMIO TPOBOAAT B pacIuiaBe, B pacTBOPE, HA TPaHU-
e pazaena a3 («mexdazHas MOIUKOHACHCAILMA), a TaAKKE B TBEP-
noi (asze.

[TonukoHaEHCAIIMIO B pacIIaBe MPOBOISIT B OTCYTCTBHE PACTBO-
pUTENS WK pa30aBUTENS, TPHU 3TOM OOPa3yIOUIUNUCS MOJIUMEP HaXO-
JTUTCSI B PACIIABJICHHOM COCTOSIHHH.

IIpouecc mpoBoasar oowryHO npu 200400 °C. Bo wuzdexaHue
OKHCJICHUSI MOHOMEPOB M TE€PMOOKHCIUTEILHONW JASCTPYKIIMU TIOJIH-
Mepa MOJTMKOHISHCAIINIO BHAYAJIC MPOBOISAT B TOKE MHEPTHOIO rasa, a
3aTeM JUIs yJaJeHUsT MOOOYHBIX MPOJYKTOB PEAKIIUU — II0J] BaKy-
yMoM. JIoCTOMHCTBaMU CIIoco0a MOJUKOHASHCAIIMY B pacIljiaBe sSBIIs-
IOTCSI BO3MOXXHOCTh NPHUMEHEHHSI MOHOMEPOB C TOHMKEHHOW peak-
IIMOHHOM CIIOCOOHOCTHIO, BRICOKHM BBIXOJ] MOJMMEPA U €r0 BBICOKAs
CTEIICHb YUCTOTHI, CPABHUTEIbHAS ITPOCTOTA TEXHOJIOTHIECKON CXEMBI
U BO3MOXKHOCTb HEIMOCPEJCTBEHHOI'O HCITOIb30BAHUSA TOJTYYCHHOTO
pacriaBa nojaumMepa st GopMOBaHUS BOJOKOH U TUICHOK.

K HemocraTkaM MeTo/1a IMOJIUKOH/ICHCAIINHN B PACIlJIaBe OTHOCSTCS
HEOOXOUMOCTh HCIOJIB30BAaHUSI TEPMUUYECKH YCTOMYUBBIX MOHOME-
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POB, JUVIMTEIBHOCTD IIPOIecca U HEOOXOAMMOCTh €ro MPOBEACHUS TIPU
BBICOKUX TeMITepaTypax.

[Ipn moNMKOHACHCAIUU 8 pacmeope MOHOMEPHI HaXOJISATCS B
PAacTBOPEHHOM COCTOsSIHMH. [lpenmyimiecTBoM cmoco0a MOJUKOH-
JICHCAIIUM B PACTBOPE SIBISETCS BO3MOXKHOCTH OCYILECTBIICHHS IPO-
1ecca B OTHOCUTEJIBHO MSTKHX YCIOBHAX, YTO OCOOCHHO CYIIECT-
BEHHO IIPU CHHTE3€ BBICOKOIUIABKMX ITOJIMMEpPOB, KOTJa BBICOKAs
TEMIIepaTypa PEaKIMd B paciUlaBe MOXKET BBI3BATH JIECTPYKIIMIO
MOHOMEPOB U MOJIUMEPA.

Kpome Toro, mpu MoJuKOHICHCAIIMN B PaCTBOPE 00CCIIeUMBaCTCs
XopoImasi Terjonepeaada u odjaerdaercsi BbIBOA U3 cephl peakiuu
HU3KOMOJICKYJISIPHOTO TIPOTYKTA.

[TomyyeHnHble B pe3ysbTaTe MOJMKOHIACHCAIIUM PACTBOPHI IOJIH-
MEpPOB MOKHO HETMOCPEICTBEHHO HCIIOIB30BaTh JJIi W3TOTOBJICHUS
BOJIOKOH M TJICHOK.

Mesicghaznas nonuxkondencayusi (NOJUKOHOEHCAYUs HA 2PpaHuye
paszdena ¢ha3) TpoTEeKaeT Ha TpaHUIIE pas3lesia JByX HecMe-
IITUBAIOIINXCS KUIKOCTEH WM KUAKOCTH W raza. MexdasHas mom-
KOHJICHCAIIUSI — TE€TEPOTreHHBIM HEeOoOpaTUMbId MPOIIECC, CKOPOCTh
KOTOPOTO JUMUTHUPYETCS CKOPOCThIO MU (Y3UH PEareHTOB K MOBEPX-
HOCTHU pasnena (a3. Hanbosee moapodHO n3ydeHa MOJTMKOHICHCAIUS
Ha TpaHule paslesia JABYX HECMELIMBAKOIIMXCA KUAKOCTEH. Jlns
MPOBEACHUS TOJUKOHACHCAIIUU HCXOJHBIE PEAreHThl PACTBOPSIOT
pa3feNbHO B JBYX HECMEIIMBAIOIMIMXCS >KUAKOCTAX ((dazax). Ilpu
KOHTaKTe IIPUTOTOBJICHHBIX pPAacCTBOPOB Ha TrpaHulle pasaena a3
MTHOBEHHO oOpasyercsi nonumep. st Oosjee MOJHOTO KOHTAaKTa
pearupyrommux coeauHeHui ¢as3pl 00BIYHO TepemMernuBaioT. [lpu
CHUHTE3€, HalpuMep, TMOJMAMHUIOB WM IOJMYPETAaHOB Ha TPAHMIIC
pazaena (a3 oOpasyercs TOHKas MOJIMMEpHas IJICHKa, IpU yAaJIeHUN
KOTOpPON HEMEUICHHO 00pa3yeTcst HOBas IjieHKa. TakuM oOpasowm,
TIOJIMMEDP MOKET HEMPEPBIBHO YIATISATHCS U3 30HBI PEAKIIMH U TIPOIIECC
MO>KHO BECTH JI0 MOJTHOTO UCYEPIIaHUs MOHOMEPOB.

Jns  mpoBenaeHuss MexdazHOW TMOJUKOHACHCAIIMK Hanbosee
1EeJIeco00pa3HO UCIOJIb30BaTh MOHOMEPHI C BBICOKOM pPEaKIMOHHOMN
CIIOCOOHOCTBHIO (AMXJIOPAHTUAPHUIBI JUKAPOOHOBBIX KUCIIOT, TUAMUHBI
u OucheHosbl), TaK KaK BpeMsi KOHTaKTa peareHTOB MPH STOM yMEHb-
maetrcs. Kpome Toro, BbICOKas peakIIMOHHAs CIIOCOOHOCTh MOHO-
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MEPOB TMO3BOJIAET OCYIIECTBIATh MEK(Da3HYIO MOTUKOHICHCALUIO TTPU
HU3KHUX TeMIlepaTypax, MPH KOTOPBIX ITOOOYHBIE PEaKIMH TIpaK-
TUYECKH He mpoTekatoT. [Ipu mexda3zHoi MOIMKOHISHCAIMH JOMYC-
TUMO HaJu4ue B MOHOMEpaxX UHEPTHBIX TPUMECEH.

MexdazHyro TOoJUKOHACHCAIIUI0 0OBIYHO TTPOBOMAST IIPH KOMHAT-
HOU Temmieparype. [loBbIIeHHEe TeMnepaTyphl peakiiu, KaK MpaBuio,
OPUBOAUT K YMEHBIICHHWIO BBIXOJAa M MOJEKYISIPHOM Macchl
oOpa3ytomierocs mnonauMepa. MexaHu3sM Mex(a3HOM  MOJIUKOH-
JIEHCALIUM HEJOCTAaTOYHO HM3y4eH (MOITOMY YCIIOBUSI €€ MPOBEACHUS
OMPENETSAIOTCS OMIUPUYECKUM IyTeM). lIpeummyimiecTBa 3TOro
mpoiiecca — BBICOKHE CKOPOCTH M HHU3KHE TEMIIEpaTyphl PEaKIuu.
Kpome Toro, He TpeOyeTcsi BRICOKasi CTENEHb OYUCTKUA peareHToB (Mpu
HU3KHUX TeMIlepaTypax MOOOYHBIE PEAKIMU HE CTOJIb BaXKHBI), CTe-
XUOMETPUYECKUN COCTaB MOJJCPKUBACTCS aBTOMATHYECKH.

[Ipumenenne Mexda3sHOM TMOTUKOHICHCAIIMM B MPOMBIIII-
JICHHOCTH OTPAaHMYEHO HEOOXOAMMOCTBIO MCITOIB30BaTh JOPOTOCTOS-
II[1€ MOHOMEPHI C BBICOKOM pEaKIIMOHHOM CIOCOOHOCThIO (HampuMmep,
TUXJIOPAHTHAPHUIBI JTUKAPOOHOBBIX KHCJIOT), OOJBIIMMH OOBEMaMH
¢da3 1 3aTpaTaMu Ha PEreHepaII0 PACTBOPUTENA. ITOT METO] IieJie-
CoOOpa3HO HCMOJB30BaTh [IJI1 TOJYYCHHS TMPOAYKTOB, CHHTE3
KOTOPBIX JPYTMMH METOAAaMU 3aTPYJHEH, HAPUMEDP, U3 TEPMUUECKHU
HECTOWKHX MOHOMEPOB, BBICOKOIUIABKHUX IOJIMMEPOB, JUTS IMOTyICHUS
BBICOKOIUCIICPCHBIX MOJTUMEPHBIX MTOPOIIKOB.

[TonukoHAeHCAIMST 6 mBepdol ¢ha3e TPOTEKAET C BBICOKOM
CKOPOCTBIO BONHM3U TEMIIepaTyphl IUIABJICHUS MOHOMEPOB, MPHYEM
CKOPOCTh pEaKIMM PE3KO BO3pacTaeT IO Mepe MNPUOIMMKEHUS K
TEeMIIepaType MIABICHUSI.

OOBIYHO TOJIMKOHACHCALMIO B TBEpAOW (a3ze MNpoBOAAT MpH
HarpeBaHWU B OINPEJCICHHBIX YCIOBHUSAX (YacTO C MPUMECHEHHEM
BaKyyMa ¥  BOJOOTHHUMAIOIIUX CPEACTB)  IOPOIIKOOOPA3HOTO
JUHEWHOTO TMOoJMMepa WIH CIEUaTbHO MPUTOTOBJICHHOM W3 HETO
TIJICHKH.

[IpoBeneHue MOMMKOHICHCAIIUM B TBEp0H (da3e uMeeT OOJbIIoe
3HAYCHHE JJIsI CHHTE3a IOJIMMEPOB M3 MOHOMEPOB, pa3jararoIiuxcs
IIpU TEMIIEpaType TJIaBJICHHUS.
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12. Mony4eHue CNoXHbIX Nonuaupos

12.1. JluHeUHbIe nonuagupbl

[Tonuaupsl mosy4aroTcsi MpU B3aUMOJICUCTBUU JTUKaApOOHOBBIX
KHUCJIOT C IByXaTOMHBIMU CIUPTaMU (TJTUKOJISIMHU):

n HO—R-OH + nHOOC—R'—COOH —>

—>  H{O—R—O0OCRCO~-OH + (2n-1)H,0

OmHuM U3 criocoOOB MOTYYECHUS TOJIUIPUPOB SABISCTCS PEAKIIUS
nepesTepuuKaIiu:

AROOC—R'—COOR + nHO—R"—OH —»
— H—[-OOC—R'—COOR"—]—HOH +(2n-1)ROH

[Ipy SKBUMOJBHOM COOTHOIIEHUM HCXOJHBIX MOHOMEpPOB 0Opa-
3yromuecss ToamdPUPsl  coAepkar U KapOOKCHIBHBIE, W THIPO-
KCWJIbHBIC KOHIIEBbIC Tpynmbl. [Ipu M30BITKE OJHOTO M3 HCXOJHBIX
KOMIIOHEHTOB TMOJy4aroTcs HoaudGupbl OO0 ¢ KapOOKCHUIBLHBIMH,
100 ¢ TUAPOKCUIBHBIMU KOHIICBBIMH TPYIITIAMH.

CunTte3 mNoaud(pUPOB M3 TJIMKOJEH M JUKApPOOHOBBIX KHCIJIOT
MIPOBOJIUTCS TJIaBHBIM 00pa3oM B pacIljlaBe MCXOJHBIX BEUIECTB IMPHU
TOBOJBLHO BbIcOKUX Temieparypax (170-250 °C). Ilomustepudu-
KaIM0 MOYKHO BECTH M B PACTBOPE BHICOKOKHUIIAIIETO PACTBOPUTEINS, a
TaK)XK€ METOJIOM MEK(Pa3HOW MOTUKOHICHCAIINH.

PaboTta 4. NonunkoHaeHcaumMa aguNUHOBOWU KUCHOTbI U
ON3TUINEHIrNMUKons

Heau padornl: 1. M3ydeHne KMHETUKHU JIMHEWMHON IOJUKOHJICH-
calliy JUATUJICHTIIUKOJIS M aIUTTHHOBOM KHCIIOTHI.

2. OnpeneneHue HHEPrUM AKTUBAIIMU  TMOJUKOHJCHCAIIUU U
BIIMSIHUSI KaTalu3aTopa

PeakTuBBI: TUATUICHTIMKOJIb; aIUIIMHOBAs KUCJIOTA; #-TOIYOJ-
cyibdokuciaoTa (KaTaausatrop); XJjJopodopMm; CHuUpT (STUIOBBIH,
METHJIOBBIN); heHOoNM(PTaNeHH; eIKOe KAl CIUPTOBOM PacTBOP.
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Oo6opynoBanue: yeTsipexropias koida Ha 100 mi ¢ MmexaHu4dec-
Kol Memankoi (1 mT.); TpyOKa 1y BBOJIa MHEPTHOro rasza (1 mrt.);
tepmomerp Ha 200°C (1 mmr.); oOpaTtHbli XonomuiabHUK (1 miT.);
NEKTPUYECKAsl TUIMTKA, XMMUYECKUE CTaKaHbl JJIi TUTPOBAHMS Ha
100 mn (1 mT.); pe3uHoOBasi Tpyllla CO CTEKISHHBIM KalWUISIPOM
JHOU 20 CM M BHYTPEHHUM IHAMETPOM 6—8 MM.

Metoanka padorbl. B peakimonnyro kojly (puc. 27) momerna-
T 9,5 Ma (0,1 wmons) audtunenriaukons, 14,6 r (0,1 Moms)
angunuHoBo kuciaotel u 0,152 1 [0,8 momsa, T.e. 0,2% (Mom.) oT
cCMecH | n-ToayoJICyIbPOKUCIOTH. [ToMuKOHAEH A0 TPOBOAAT MPHU
150 u 170°C.

KonOy nHarpeBaroT Ha 3jekTpuyeckoi miautke. llepen cambim
MJIABJICHUEM TBEPJI0M MAacChl B OJIMH M3 OTBOJIOB KOJIOBI Yepe3 TPyOKy
NOJAl0T TOK HMHEPTHOTrOo ra3a. OTBOA, B KOTOpPBIM BCTaBJICH
TEPMOMETP, CIYKHUT Takxke W 1jis ordopa mpob. IIpoObr oTOuparot
gyepes3 OIpe/IeSICHHbIE MPOMEXKYTKU BPEMEHH.

Temnepamypa Bpems ombopa npob (nocne nnaenenus)
150 °C 1-s1 mpoba uepe3 45 muH, 2-1 npoda yepe3 20 MuH, nanee
gyepe3 Kaxapie 15 muH — 6 11po6 (Bcero 8 mpo0)
170 °C 1-s1 mpoba uvepe3 45 muH, 3aTeM uepe3 Kaxible 15 MuH —
7 ipo6 (Bcero 8 mpoo)

Bo Bpemsi oTOOpa npod memanky
OCTAHABJIMBAIOT. B CTEKIIAHHBIN KamuJI-
JSIp BTATUBAIOT NMPUMEPHO 1 MIT Kuj-
KOCTH M3 KOJIOBI M OBICTPO BBITYBaIOT
€€ B MPEJABAPUTEIILHO B3BCIICHHBIN C
TouHocThio 10 0,001 r crakan Ha
100 mn. Ctakan ¢ mpoOol peakiMoH-
HOM CMECH OXJaXJaloT Ha BO3IyXE H
CHOBA B3BEIIMBAIOT. 3aT€M B CTaKaH Ha-
auBaoT 10 M xmopodopma u 10 mn
ATUJIOBOTO CITUPTA, PACTBOPSIOT TOJIH-
Mep u Tutpytort 0,1 H. cnupTOBBIM pac-
tBopoM KOH (uHgukatop ¢eHno-
dTaneun).

Puc. 27. Peakummonnas koioa
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[TomyyeHHble pe3ynbTaThl 0OpabATHIBAIOT M 3alHMCHIBAIOT, Kak
yKa3aHo BBIIIIE.

Oo0padoTka pe3dyabraTtoB. [ moctpoeHusi rpaduka KUHETH-
YECKUX JAHHBIX MPOBOJAT ciaeayromue pacyeTsl. [Iycts @ — macca (T)
npoObl  PEeaklMOHHOM  cMecH, b—  KOJMYECTBO  IIEJIOYH,
U3pacX0J0BaHHON HA TUTPOBAHUE MPOOBI, S — CpeIHsIST MOJICKYJIsIpHAs
Macca 3BeHa MoJuMepa, MPUXOAIIascs Ha OJIHY YPUPHYIO CBSI3b

M,, +M,, —-2M
§=—" b"z L0 =108

Ny — 4rciI0 MOJIel 3B€HbEB B ITpo0e (Kak MpopearupoBaBIINX, TaK
Y HEMPOPEArupoBaBIINX ), I — OTHOIICHUE YKMCJIa MOJIEH KaTaanu3aTropa
K YHUCIy MoJiell 3BeHa (M. M. n-Toiyoicyiab(okuciaorel 190). B
nanHoM ciydae r = 0,004. CnemoBaTenabHO, JI1 PEaKIMOHHOM
CHUCTEMBI CTIPaBE/IJIMBO YpaBHEHHE OajlaHCca

=S8N, +(1-P)-18N, +190rN,, (12.1)
I7I€ BTOPOM WIECH YUUTBIBAET COJICPKAHUE BOIBI,
b=(1-P)N, +rN,. (12.2)

1 _p

Orcrona, 31Hast b, MO’KHO BBEIYHUCIIUTE 1—P

L E-18 (12.3)
1-P  S+190r —rE

rae E = w/b — HelTpanbHbIil 5KBUBAJIEHT CMECH.
Wrak, g uWccaenqyeMou  CUCTEMBL:  JUATWICHIJIMKOJIb —
aqUIIMHOBAsA KUCJIOTA CTEIIEHD 3aBEPIICHHOCTH PEAKIIUU:

L ___E-18 (12.4)
1-P 108,76 —0,004E

1
[Ipu mocTpoeHun Tpaduka 3aBUCUMOCTH 1-FP OT BpeMeHH
KOHCTaHTa CKOPOCTH PEAKIMH PaBHA TAHTEHCY yIJla HAKJIOHA MPSMOU
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JIMHUH, JIEJICHHOMY Ha KOHLEHTpALUI0 Kataiu3zaropa. M3 3HaueHuit
KOHCTAaHT CKOPOCTEW MNpPH JABYX PA3JIMYHBIX TEMIIEpaTypax MOKHO
BBIUMCIIUTH SHEPTHUIO AKTUBALIMU PEAKIIMH, UCTIOJIB3YS BBIPAKECHUE

E, = 23Rk, —1gk)TT, (12.5)
I, -1,

rae k; u k, — KoHCTaHTBI cKopocTH npu Temmepatypax T; u Ty;
R — ra3zoBas nocrosiHHas.

HUcnonb3yss 3HaueHue E, W mnpuHHMAas, 4YTO #-TOIYOJICYJIIb-
(GOKHCIIOTa MOJTHOCTHI0O MOHU3UPOBAHA, MOKHO PACCUMTATh IO ypaB-
HEHHIO AppeHHyca UCTUHHYIO KOHCTAHTY CKOpocTH K' 3TOM peakuuu:

E

a

k=de RT. (12.6)

3amanus. 1. BelunciuTh SHEPIrUIO aKTUBALMU PEAKLIUHA TTOJTUKOH-
JEHCALMY WA TWICHTIIUKOIIS U aJUIIMHOBON KUCIIOTBHL.
2. PaccunTaTh MCTUHHYIO KOHCTAHTY CKOPOCTH PEAKLIUH.

12.2. [IpocmpaHcmeeHHbIe Nosu3ghupbI

Pabota 5. lNMonukoHaeHcauua dTaneBoro aHrugpuaa
U rnuuepuHa

Hean padorsi: 1. [lonyuenue nonuddupa Ha OCHOBE (TAIEBOTO
aHTUJpUIA U TIIMIEPUHA.

2. OnpeneneHUe KNHETHYECKUX XapaKTEPUCTHUK TIpoIiecca.

PeakTuBbI: (PTaNEeBBIN aHTUAPHT, AIlETOH; TTUIIEPHH OC3BOTHBINH;
0,5 H. CIUPTOBOM PACTBOP IIEIOYH.

Oo6opynoBanue: dapdopoBeiii crtakan (1 mT.); Tvurau (6 wrT.);
CTEKJIsiHHAasE BopoHka (1 1miT.); KOHTakTHbIM Tepmomerp (1 mit.);
AIIEKTPUYUECKAsl TUTUTKA; KOJIOBI Dpaenmeriepa (6 1mit.).

Metoauka padotsl. B dapdopoBriii ctakan nomemart 22,0 T
draneBoro anruapunaa u 13,3 r 0e3BOAHOrO TIMIIEPUHA U MPUKPHI-
BAIOT €r0 OIPOKUHYTOU CTEKJIIHHOM BOpOHKOUM. CMech ObICTpO Harpe-
BAalOT Ha 3JiekTpudeckor mimmtke 10 180 °C u noaaepxkuBarOT 3Ty
TEMIEpaTypy B T€UEHHE 2 4. 3aTEM PEAKIUOHHYI0 CMECh HArpeBarOT
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10 200-220 °C u HarpeBaHWe MPOJOKAIOT 10 0Opa30BaHMS IOJIH-
Mepa, TPYJHO pacTBOPUMOTO B allETOHE.

B mporiecce cunTe3a nonmdgupa 0TOUPArOT NpOoOkl PEaKITMOHHOM
CMECH, B KOTOPBIX OMNPENENAIOT KUCIOTHbIe uucia. IlepByto mpoOy
OTOMPAIOT TOTYAC K€ IOCJI€ pacIIaBiIeHUS (PTaaeBOro aHTruapHUia,
cineayromue mpoosl — yepes 15, 30, 45 mMua m yepe3 1, 2, 3 u.
@dTaneBblid AHTUIPUI NPU HATPEBAHWHM BO3TOHSETCS W KPUCTAJUIH-
3yeTcsl Ha XOJOJHBIX CTEHKax BOPOHKU. Ilepen otOopomM mpoObl ero
CUMIIAIOT B PEAKIIMOHHBIN COCY/l M THIATEIBbHO MEPEMENINBAIOT PEAK-
MOHHYIO cMeChb. PaboTy cieayet npoBOAUTH B BHITSHKHOM HIKady!

3aganus. 1. [locTpouTh KpUBYI0 M3MEHECHUS KUCIOTHOTO YHCIIA
BO BpeMeHU. 2. PaccunTaTh MOJIEKYJISIPHYIO MAacCy UM MOCTPOUTH KpH-
BYIO 3aBHCHUMOCTH MOJICKYJISIpHOM Macchl moyimddupa OT BPEMEHH.
3. OnpeaenuTs pacTBOPUMOCTH MOJIYUYEHHOrO Noiuddupa U U3MEHe-
Hue ee mnocie HarpeBanuss npu 220-240°C B Tteuenue 15 MuH.
4. Onpenenutb K03QPUIMEHT OMbUIEHUS MoaudGupa U ero 3pupHoe
yucno. [Tonyuennsie pe3ynabTarsl 0OopMUTH B BUjE Tao. 10.

Tabamma 10
Obwem 0,1 n.
Bpewms, Kucnomnoe
pacmeopa HCI,
npoweouiee Hasecka Yucno, Mi Monexynapnas
Ne nn U3pacxo008aHHO20O
c Havana nonumepa, 2 | KOHmua I 2 macca
Ha mumposatue,
onvlma, 4 p noaumepa

Onpedenerue cooeprHcanus SUOPOKCUTbHBIX SPYNN
U 2UOPOKCUTBHO2O YUCIIA
Meroaq ocHOBaH Ha CHOCOOHOCTH OKCHUCOCAMHEHUN B3auUMO-
JIEWCTBOBATh C YKCYCHBIM aHTHJPHUJIOM C 0Opa30BaHHWEM CIIOKHOTO

a(upa:

ROH + (CH;C0),0 + C4HsN — ROOCH-CH; + CH;COOHNC;H;

JIns ateTIIIMpOBaHUS PUMEHSIOT CMECh YKCYCHOTO aHTUAPHUIA U
nupuanHa. [[upuanH CBI3BIBAET BBIACISAIONIYIOCS YKCYCHYIO KUCIIOTY
U YCTpaHSET BO3MOXKHOCTb THUAPOJIM3a OOpa3yIOIIErocs CI0XHOTO

86




s¢upa. Cosib TUPUANHA YCTOMYKMBA B OE3BOJIHON CpeJie U pas3jaraeTcs
npu A00aBJIECHUM BOJbl. BBIIEIUBIIYIOCS YKCYCHYIO KUCIIOTY OTTHT-
POBBIBAIOT LIEIOYBIO.

Jlist onipeiesnieHust coiepKaHus TUAPOKCUIBHBIX TPYII B KOJOY
nomemarot 0,2—-0,5 r U3METbYEHHOTO M BBICYIICHHOI'O THIPOKCHII-
COZEpKAIETO COCIMHEHUS, B3BECIIEHHOTO ¢ TOYHOCTHIO A0 0,0002 T,
n00aBIISIOT TUneTkor 20 M1 aleTWIMPYIOIEeH CMECH, MPUCOETUHSIIOT
KOJIOY K BO3YIIHOMY XOJOAWIBHUKY, 3aKPBITOMY CBEPXY MPOOKOil C
XJIOPKAJIBIIMEBOM TPYOKON U HArpeBaroT Ha KUIIAIIEH BOASHON OaHe B
teueHne 1-2 4. Ilocne oxmnaxaeHusi B KoyuOy 4epe3 BepX XOJOAWIb-
HUKa J00aBistoT 50 MJI JUCTWIIMPOBAHHON BOABI (IJIsI TUIPOJIU3A
YKCYCHOT'O aHTHJIPUJIA U COJIU MUPUJINHA) U CMECH BBIAEPKUBAIOT MPH
KOMHATHOM TeMIiepatype 2—3 4 WM HarpeBaroT Ha BOJSHOW OaHE B
teueHue 10 MuH. OXITAXKIECHHYIO CMECh TUTPYIOT IIEIOYBIO B ITPUCYT-
cTBuU (peHonTasienHa 10 TMOSBIECHUS PO30BOrO OKpamiuBaHus. U3
aHajgu3a JBYX MNpoO MPUHUMAIOT cpeaHee 3HadeHue. [lapamienbHO
CTaBSIT KOHTPOJIbHBIN OIIBIT.

ConepxaHue THUIPOKCUIBHBIX Tpynn «x» (B %) pacCUMTHIBAIOT
o hopMmye:

. (F=V)F -0,0085-100
g

b

rae V;— oobem 0,5 H. pactBopa NaOH, u3pacxogoBaHHOrO Ha
TUTPOBAHUE KOHTPOJBHOM TpoObl, MiI; V, — o0beM 0,5 H. pacTBOpa
NaOH, u3pacxo/l0BaHHOTO Ha TUTPOBAHHE AHAIM3UPYEMOU MPOOHI,
mi; F — nonpaBounsiit koaddunuent 0,5 H. pactBopa NaOH; 0,0085 —
konmuectBO OH-rpymm, coorBerctByromee 1| mi touno 0,5 H. pac-
tBOopa NaOH, r; g — HaBecka, T.

s onpeodenenus 2uOpOKCUNLHO20 YUCAA TIPOBOIAT aleTH-
JUPOBAHUE TUJIPOKCUIIBHBIX TPYIIN aHTUAPUAAMHU PA3IMUYHBIX KUCIOT.
Jnst  enuHOW XapaKTEPUCTUKU THUIPOKCHUIBHOE YHCIO YCIOBHO
BbIpaXaroT KoJumyecTBOM MuimurpammoB KOH, HeoOXoauMmbIX s
HEWUTpaIu3ali aHTuIpuaa, MPOPEaArupoBaBIIETrO C TUAPOKCUIBHBIMU
rpyImnamMu, KoTopeie coaepxkarcs B 1 T Bemiecta (Mr KOH/T).

Jlist ompeneneHuss THUAPOKCWIBHOTO YHClIa MONUIpUp aleTu-
JUPYIOT MO0 METOJAMKE, ONMMCaHHOW Bbiie. HaBecka monusdupa (nmm
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Ipyroro mnojumMepa, coaepxamiero OH-rpymnmbsl) 0ObIMHO cOCTaBisIET
1-2 r. HarpeBanue npooast npu 60°C B TeueHue 2 u.
I'uapokcunbHoe yucio r. 4. (B Mr KOH/r) paccuuThiBaloT 1o

dbopmye:
_(V,=V,)F 0,028 -1000

r.4. ,
g

rae V;— oovem 0,5 H. pactBopa NaOH, m3pacxo/ioBaHHOTO Ha
TUTPOBAHUE KOHTPOJLHON TpoObI, Mi; V, — o0beM 0,5 H. pacTBOpa
NaOH, u3pacxo/0BaHHOTO Ha TUTPOBAHHE AHAIM3UPYEMOU MPOOHI,
mi; F — nonpaBounsiit koaddunment 0,5 H. pactBopa NaOH; 0,028 —
tutp 0,5 H. pactBopa KOH, r/mi; g— HaBecka.

Onpeoenenue yucia omvlieHus: U dQPUpHo2o Yucia

Yucno ombuieHua — xapakrepusyercs yucaom wmr  KOH,
HEOOXOJMMBIM ISl HEUTpaau3alud CBOOOJHBIX KapOOKCHIIHHBIX
TPYyINIl, coAep KalmMxcs B 1 T HcciaeayeMoro mnojumepa. D(PUpHOE
ypciio — 310 ynciao Mr KOH, HeoOxommMoe i1t OMbUIEHHS |1 T
CJIOKHBIX 3(pUpOB, coaepkamuxcs B 1 T ucciaeayeMoro nojumepa. B
CHOXHBIX 2hHUpaxX, HE COJiep)KalluX CBOOOJHBIX KapOOKCHIbLHBIX
IPYIIN, YUCJIO OMBUICHHUS COBMaaaeT ¢ 3pupHbIM uyncioM. CaoxHO-
aupHas rpyIma MOKET HaXOJIUThCSI KaK B OCHOBHOM 1LI€MH MOJUMEpa
(a), Tak 1 B O0KOBOM 11e1H (0):

HO%OC—R—COO—R'—O#H + 2nKOH —>

—> nKOOC—R—COOK + nHO—R'—OH (a)
H H
CHz_C| + nKOH —> CHZ—C| — + nCH;0H
n
COOCH; COOK (6)

3HaueHne >(UPHOTO YHKCIa 3aBUCUT OT MOJIEKYJSAPHOW MacChl
OCHOBHOM CTPYKTYPHOM €JIMHUILIBL.

Xoxa onpenenenusi. B 1Be koHnueckue KOaObl eMKOCTBIO 250 Mil,
CHA0XXECHHBbIE OOpPATHBIMU XOJOAWIBHUKAMM, TIOMEIIAIOT TOYHO
B3BelIeHHbIe HaBecku (0,5— 1 1) wucciemyemMoro mnoiumepa H
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MPUIMBAIOT MUIETKOM (CO CUETOM MOCIEeAHUX Kanenb) mo 25 mi 0,5 H.
ciupTtoBoro pacrBopa KOH. IlapannenbHO CTaBAT KOHTPOJbHBIN
onbIT. KosiObl ¢ 00paTHBIMU XOJOAMIBHUKAMHU HArPEBAIOT HAa BOSHOM
OaHe B TeueHHe 3 4 (HEKOTOpbIC MOJUMEPHI C TPYJIOM PACTBOPSIIOTCS B
CIIMPTOBOM PACTBOPE IIEJIOUH U JJIs1 UX OMbUICHUS Tpedyercs 12 —14
9). [lo uctedeHnn 3TOro BpeMEHU COJICPKUMOE KOJIObI, HE OXJIaXasl,
tutpytoT 0,5 H. pactBopom HCI B mpucyrctBuu denondranenna na
VICUE3HOBEHHUS PO30BOU OKPACKHU.
DdupHoe uncio (3. 4.) pacCUYUTHIBAIOT MO PopMyie

_(a-b)-T-1000
g

3.4.

rie a— oovem 0,5 H. pactBopa HCI, u3pacxomoBaHHOrO Ha
TUTPOBAHUE KOHTPOJBHON mpoObl, MiI; b— 00bem 0,5 H. pacTBOpa
HC1, u3pacxog0BaHHOTO Ha TUTPOBAHKUE aHATMU3UPYEMOU MPOObI, MJI;
T — TuTp KucnoThl, BeipaxkeHHOW B Mr KOH; g — HaBecka BemiecTsa, T.

13. Nony4yeHne nonnamnaos

[TonnamMuael OpencTaBisIOT CO00M MOJUMEPBI, MAKPOMOJIEKYJIbI
KOTOPBIX COJEpKAT aMUAHbIE TPYIIIbL:

+ —C—(CH,),—C—N—(CHy),—N— -

|
0 O H H

[TonmmamMu el TPUHATO KIACCU(MUIIMPOBATh B COOTBETCTBUU C YHC-
JIOM aTOMOB YIJjepoja B AuaMmuHe (mepBas nudpa) u JukapOOHOBOI
KUCIOTHl  (BTOpas 1udpa). Tak, MTPOAYKT TMOJUKOHJICHCAIIUU
reKCaMETHJICH — JJUaMHUHA U aJUITUHOBON KHCIIOTHI HA3bIBACTCS TOJIH-
amuaoM 6,6 (HaiismoHoM 6,6). [TomuamMuipl, TOTy4YEHHBIE B PE3YJIbTaTe
KOHJICHCAIIMM aMUHOKHCIIOT WJIHM TOJUMEpHU3alluy JIaKTaMOB C pac-
KPBITUEM I1IMKJIAa, 0003HAa4yaloT OJHOM Imudpoi: momuamuja 6 (Haii-
JIOH 6).

[TonnamMuapl MOMYy4arOT MOJIUKOHJEHCAMEN @ — aMHUHOKHUCIIOT;
TOJIMKOHCHCAIIUECH TUAaMUHOB C JUKAPOOHOBBIMHU KHCJIIOTAMHM; TIOJIH-
KOHJICHCAIIMEH TUAaMHUHOB C JUXJIOPAHTHUAPHUIAMH; MOTUMEpHU3aIueit
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naktaMoB. [lepBbie aBe peakiuu OOBIYHO TMPOBOAST B pacIliaBe,
TIOJIMKOHACHCAIIMIO JUAMUHOB C JUXJOPAHTHUIAPUAAMHU TPOBOJIST
1160 B pacTBOpe, TMOO Ha TpaHUIlEe pa3jeia ¢as.

Pabota 6. lNMonukoHgeHcauusa aguUNMUHOBOWU KWUCHOTbI
U rekcameTuneHaguamMmuvHa (paBHOBECHbIW NpoLuecc)

Heab padoThI: OTyYEHUE MOJIMTIE€KCaMETUICHaAuIIaMu1a (Hail-
J0Ha 6,06).

PeakTHBBI: aIUNIMHOBAS KUCJIOTA; T€KCAMETUIICHIUAMUH.

OO0opynoBanue: CTEKIAHHBIE CTakaHbl (3 IIT.); TEPMOMETP Ha
300°C (1 mt.); Boponka broxuepa (1 miT.); Tpexropias koyida €MK.
100 mit (1 mwIT.); a5eKkTprUyecKas IInTKa.

Metoanka padorsl. Hasecky 21,9 1 (0,192 monst) agunuHoBON
KUCJIOTBI pacTBOpSAOT B 170 My 3TWIOBOTO CMpPTa, U PacTBOpP OT-
GuIbTpOBHIBAIOT Ha BOpoHKe broxnepa. OnHoBpemenHo 17,4 T rekca-
metmwienauamuna (0,150 monst) pactBopsitoT B cMecu U3 45 M 3TH-
JOBOTO cruprta U 16,5 M JuCTHIUIMPOBAHHOM BOABL. llomydeHHBIN
pacTBOp JuaMuHa OT(PUIBTPOBBIBAIOT U TIOCTEIIEHHO B TEUCHUE
15 MUH BBOJAST NMPU MHTEHCMBHOM IEPEMEIIMBAHUU B PACTBOP KHC-
n0Tel. [locime 3Toro nepemMennBaHue MpoIOIKAIT B TEYECHHUE 2-X Ya-
coB OOpa30BaBIIMKCS OCAJOK OTIEIAIOT JIEKaHTAIuen, (PUIbTPYIOT,
JIBYKPATHO MTPOMBIBAIOT 3TUJIOBBIM CIIMPTOM M CYIIIAT Ha BO3AYXE.

[TonydeHHBIH TPOAYKT — MOJUTEKCaMETHJICHAIUIIaMu] (TaK Ha-
3pIBaeMas cojib Al') mpeacraBisier coOoi OeClBETHBIE KPHUCTAJUIBI C
temir. wi. 183 °C.

B KpyrioJoHHyw Tpexropiyr Kkoja0y eMkoctbio 100 M
3arpyxarT 33 v conu Al, 5 M gucTAWIIMPOBaHHOW BOAbI U 0,75 T
aJUIIUHOBOM KHCJIOTHI — PETYJSATOpa JUJIMHBI MOJHMMEPHBIX IIeTeH.
Uepes ko0y MpoIyCcKaroT TOK MHEPTHOTO ra3a U COJACPKUMOE KOJIObI
HarpeBalT Ha JJIEKTpudeckon mmmTtke 10 250-270°C mpu Hempe-
PBIBHOM TMPONMYCKAaHUM Ta3a. IJTy TeMIepaTypy MNOIIEPKUBAIOT B
TeueHue 4 yacoB. [0 okOHYaHUM MOJUKOHACHCAIIMU pacIjIaB IMOJIH-
Mepa BbUIMBAIOT B YAIIIKY.

3apanus. 1. OObsICHUTP HEOOXOAWMOCTh MOJyueHHs coiu Al
2. Onpenenuth BSI3KOCTh IMOJMMEPA C MOMOIIBIO BUCKO3uMeTpa Oct-
BaJIb/a.
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Pabota 7. Mexda3Haa nonMKoHAeHcauusi AUXIopaH-
rmapuwaa agunMHOBOM KUCMOTbl U reKkcameTuneHauamuHa
(HepaBHOBECHbIN NpoLuecc)

eab padoThI: MOJyYECHUE TTOJTUTCKCAMETHIICHAIUTIAMUA.

PeakTuBbI: TeKCAaMETWICHAUAMUH;, €IKOC KaJIW; JTUXJIOPAHTH-
PUI AUTTUHOBOM KHUCJIOTHI; O€H30.

Oo6opynoBanue: crakanbl eMK. 100 mu (2 wmiT.); CTEKISTHHAA
najgouka (1 mr.).

Metoauka padorsl. B ctakan emkocTthto 100 M1 momemaroT pac-
TBOp 1,16 T rekcamerunenauamuua u 2,24 r KOH B 50 mn Boasl. B
JIPYyroy CTakaH MOMENIAIOT pacTBop 1,83 r AUXJIOpaHTHUAPHUAA AJIUITH-
HOBOM kucioTel B 50 mu OeH3ona. Peakiuio mpoBOIAT MpU KOM-
HATHOM TeMIEparype; NPOAOJLKUTEILHOCTh peakuuu 15 muH. OcTto-
POXXHO, 1O CTEKJISTHHOM MaJlouke OCH30JIbHBIA PacTBOp JIUXJIOP-
AHTUAPUIA aJUNUHOBOW KHUCJIOTHI MPUWIMBAIOT K BOAHOMY PacTBOPY
rekcametmwieHauamuia u KOH. O0pa3yronnyrocs Ha rpaHUIle pasjenna
da3 IIeHKY MOJUIeKCAMETUIICHAIUIIAaMUIa MEJJICHHO U3BJIEKAIOT
CTEKJISTHHOM MAJIOYKOU.

[Toumep HpOMBIBAIOT BOJOW 10 HEUTPAIBHOM pEaKIMU Ha JaK-
Myc ¥ cymaT B TepMoikady mpu 50-60 °C.

3aganuda. 1. OnpenenuTs BbIXO/I MOJUT€KCaMETUIICHAIUTIaMU/IA.

2. OnpenenuTh TeMnepaTrypy IUIaBIEHUS IOJIAAMUIA.

3. OnpenenuTs paCTBOPUMOCTD MOJIMAMUIA.

14. NMony4yeHue deHonocgopmanbaerMgHbIX
onunromMmepos

@eHOoMBI PEarupyroT C albJEruJaMyd B KUCIOW WM IIEJIOYHOMU
cpere ¢ o0pa3oBaHMEM CMOJIOOOPA3HBIX OJMIOMEPOB, CIIOCOOHBIX K
JabHEUIIIEMy TIPEBPAIICHUI0O B TOJUMEPHI MPOCTPAHCTBEHHOTO
CTPOCHUS.

Haubonee wu3ydyeHa peakius ¢eHosoB ¢ (opmanpaerugom. B
Ka4eCTBE MPOMEKYTOUHBIX MPOIYKTOB ATOM peakiuu oOpa3yrTcs o-
U n-OKCUOEH3UJIOBBIE CHUPTHI, a Takxke 4,4-, 2,2- u 2,4-1MOKCUIU-
dbeHmnIMeTanpl. boibilioe BIMSHHE Ha CBOWMCTBA OOpa3yIOMIUXCS
MOJMMEPOB OKa3bIBAET COOTHOIIEHHE MCXOJHBIX BemlecTB. Ecnu
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KOJIMYECTBO (hOpMasibACTHIa HE MPEBBIIIAECT YKBUMOIBHOTO IO OTHO-
HIeHUI0 K (eHoay, To 00pa3yroTcs JHUHEHHBIE CMOJIOOOpa3HbIe
OJINTOMEPHI, Ha3bIBaeMbIe Hogonakamu. I1pu n30bITKE hopmasbaeruaa
o0pa3yroTCcs pa3BETBICHHBIE IPOMYKTHI ITOJUKOHJICHCAIINHN, HAa3bl-
BaeMbIe pezonamu. Pe305bl TUIaBATCA W PACTBOPSIOTCS B oOpra-
HUYECKHUX PACTBOPUTEISIX, HO B OTJIWYHE OT HOBOJIAKOB OHH CITOCOO-
HbI TIPY HarpeBaHUU IMEPEXOJNTh B HEIIABKOE W HEPACTBOPHUMOE CO-
CTOSTHHUE. OTOT TIEPEXOJl OCYIIECTBISCTCS dYepe3 o0pa3oBaHHE
IIPOMEKYTOUHOTO MPOAYKTA, Ha3bIBAEMOTO pe3umosiom, KOTOPBIM HE
CIIOCOOCH IIIaBUTBhCSA W PACTBOPATHCS, HO MOXKET HaOyxaTb B pac-
TBOPHUTEIISIX M CJIETKA pa3MsITrdaThCs MpH HarpeBaHwu. Ha mocienneit
CTaIuHd OTBEPXKJICHHUS O0Opa3yeTcs HEIJIaBKUM, HEPACTBOPUMBIA U
HeHa0yXaroluil MPOAYKT MOJUKOHICHCAITUH, HA3bIBAEMBIH pe3umon.

Peakiuu peHosna ¢ hbopMaibAeruioM MOTYT OBITh IIPECTaBICHBI
CICAYIONUMH CXEMaMHM:

OH

Ipu n36sITKE PeHona

B KHCJIOH cpene
n + mCH,0 PEAC o

oH OH OH
- ...@cm—@*cm*@*cm—

DOta dopmyna BechbMa YCIOBHO OTpa)kaeT CTPOCHHE HOBOJIAKOB,
TaK Kak B IIPOIECCE MOIMKOHACHCAINN COeIMHEHNE (DEHOJIBHBIX P
MOKET IIPOUCXOUTh KaK B opmo-, TaK M B NapamoOKEHUIX, 00pa3ys
CIIOKHYIO CMECh Pa3HOOOPa3HBIX CTPYKTYP.

[Ipu monmukoHaeHcarmuu (peHoma ¢ M30BITKOM (popMabACTHAA B
IICJIOYHOM CpeJIie MOTYyJarOTCs PE30JIbI:

e Ipu u36bITKe OH OH OH
(bopmansaerna
n + mCH,0 Bmenomoﬁcpea& CH,- CHz CH,-
Cl,‘Hz CH,0OH (|:H2
: “CH,0H HOH,C’ : CH,OH
OH OH
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HJIN PC3UTDBI.

OH OH OH
--~©—CH2-©CH2 CHZ—QCHZ—
OH
§ |

2

CH H2
B f
o —CHp— = r:H2 CHy—” = CH2 _#—CH—
HO

[Ipn XpaHeHNW WM NPU HATPEBAHUM PE30JIbI JIETKO MEPEXOAAT B
PE3UTHI C COOTBETCTBYIOLIUM U3MEHEHUEM CBOMCTB IOJIUMEPA.

Pabota 8. lNMonukoHpeHcauusa ¢eHona ¢ dopmans-
Aernaom B KUCIou cpeae

Hear paboThl: monydeHue GeHoaoDOopMaIbACTHIHON CMOJIBI
HOBOJIAYHOT'O THIA, OMpPECICHUE TEMIIEpaTyphl €€ pa3MsrdeHus U
BPEMEHU OTBEPKJICHHUS.

PeakTuBbI: COJIIHas KUCIOTa; 1 H. pacTBOpP; YPOTPOIHH; PEHOII;
dhopMaIMH TEXHUYECKUM.

Oo6opynoBanue: kos6a kpyrimogonHas emk. 100 ma (1 mT.);
koji6a Bropua (1 mt.); xomogunbHuk JIubuxa (1 mT.); TepMOMETp Ha
100°C (1 mrt.); hapdopoBas yaiika, TPOTUBEHbD.

Metoauka padoTsl. B kpyriononHyio koia0y emkoctbio 100 mi,
CHA0XEHHYIO OOpAaTHBIM XOJIOJWILHUKOM M TEPMOMETPOM, 3arpy-
xarT 9,4 r (0,5 mons) denona, HarpearoT kos0y g0 40-50°C nis
pacraBienus ¢enona u gobasistor 8,5 miu (0,085 morns) 36%-HoTO
dbopmanuna. Ilociie mepemenivBaHus COJECPKUMOTO KOJOBI J100aB-
a0t 5 v (0,0005 Monst) 1 H. pacTBopa CONSIHOM KHMCIOTBI. 3aTeM
cmech B TeueHue 10—15 MuH HarpeBaroT ¢ 0OpaTHBIM XOJIOUILHUKOM
1o 80°C. Uepe3 10—-20 muH nocne Havyaiga KAMEHUS CMECh HAUYMHAECT
MYTHETb U 3aTe€M paccianBathcsi. C MOMEHTA MOMYTHEHUS €€ JIOMOJI-
HUTEJHLHO HarpeBaroT npu ciadom kunenuu emie 30 muH. [locme sToro
CMeECh OCTaBIAIOT HAa 30 MHH, 3aT€M CIMBAIOT BEPXHUMU CIIOM U OTIO-
HAIOT U3 CMOJIbl BoAy 1oji Bakyymom 13 kIla (okosio 100 MM pT. CT.).

93



[Ipr oTroHke BOABI TEMIIEpATypa CMOJIBI HE JIOJKHA OITyCKaThCS
Hike 50°C. [lo OKkOHYaHMM OTTOHKHM TOPSYYK) CMOJIY BBUIMBAIOT HA
KECTSIHOW NMPOTUBEHb WK B (aphOpOBYIO YAIIIKY.

[TonydeHHBIE HOBOJAK TMPEJICTABISAECT COOOM TBEPAbI MPO-
3padyHbId MaTE€pUAI OT CBETJIO-)KEJITOr0 IO KPAacCHOrO MLBETa. JTO
TEPMOIUIACTUYHAA CMOJIa C MoJieKyJisipHon Maccou 300-600, He
pacTBopuMas B BOJE, JIETKO pacTBOpHMas B CHOUPTaX, alETOHE M
IEI0YaXx.

Onpedenenue epemeHyu omeepHcOeHUst CMOJIbl

Hagecky 2,0 r cMouibl cmemmBaroT B crynke ¢ 0,2 © ypoTpoInuHa.
Ha wMeTamnnyeckyro IUIMTKY C OTBEPCTHEM [IJII TEPMOMETDA,
Harpetyto 10 150 °C nacemaror 1,0 r cMecu ¥ ¢ MOMOIIBIO THIOCKOM
METAJTUYECKOM JIOIATKKU PaCTpe/ieNISIIOT €€ Kak MOKHO 00Jiee paBHO-
MepHO Ha twromaake 45X45 mM. Ilepuox or MoOMeHTa MOMEIIEHUS
CMOJIBI Ha TUTUTKY JI0 MOMEHTA, KOrJa CMOJia TepecTaHeT TAHYThCS B
BUJIC HUTEU U MPUKIIEUBATHCS K JIOMATKE, CYUTAIOT BPEMEHEM OTBEP-
KIICHHUSL.

Ilpumeuanue. CoOmroieHUE TPABWIHBHOIO MOJBHOTO COOTHO-
mieHust (eHosia U (hopMalibieTHAa COBEPUICHHO HEOOXOIUMO ISl
MPaBWIBHOTO MPOTEKaHUs Mpolecca KoHJAeHcauuu. [1oaToMy HYKHO
TOYHO 3HATh cojepkaHue popmanbaeruaa B GopMainHe.

3apanus. 1. Onpeaenuts BIXOH CMOJIBI.

2. Onpenenute TeMneparypy kamienaaeHus cmoibel (I'OCT
14970-69).

3. Onpenenuth BI3KOCTh 50%-HOTO pacTBOpa CMOJIBI B 3TUIOBOM
cnupte (I'OCT 14970-69).

4. Onpenenuth BpeMsi OTBEPKACHHS CMOJIBI.

Pabota 9. lNMonukoHgeHcauua deHona ¢ dopmanb-
Aernaom B LWENOYHOM cpeae

Heap padoThl: monydyeHue GpeHonopopmMaabIeruHON CMOJIbI pe-
30JIbHOT'O THUIIA, ONPEJICTICHUE €€ CBOMCTB.

PeakTuBbI: (PeHON TEXH.; CTeapuUHOBAs KHUCJIOTa; (QopmanuH
36%-HblIil; 3TUIOBBIA CrUpT; amMHak, 30%-HbI pacTBOp; TOMYOII,
TEXH.
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Oo6opynoBanue: kosiba kpyrimogonHas emk. 100 ma (1 miT.);
xonoauibHUK JInOuxa (1 mr.); nunerka (1 mr.).

Metoauka padorel. B kpyrinonoHnyto koy0y emkoctbio 100 mu
nomemarT 9,4 r (0,1 mosns) Texuuyeckoro ¢heHojia, HaauBaT 9,2 M
(0,11 momns) 36%-Hor0 (popmanarHa U MOCE TIIATEIBHOTO MEePEeMEIIH-
BaHUs Macchl q00aBisaroT numnerkorn 0,8 M (0,013 momsa) 30%-Horo
ammuaka. Ilocie storo koia0y Ha acOECTOBOWM CETKE HarpeBaroT
TOPEJIKOM JI0 KUIIEHHS, KOTOPOE MOJJAEPKUBaOT B TeueHrue 40 MuH,
T. €. Ha NPOTSHKEHWHU BCETO BPEMEHU IMOJUKOHAEHCAIMU (32 HA4yajo
KOHJICHCAllUM TPUHUMAIOT MOMEHT Hadajia KuneHwus). B mporecce
MOJIMKOHJICHCAIIUKM KUJKOCTh MYTHEET U PA3JEsieTCs HAa JBa CJIOS.
Cpa3y ke 10 OKOHYAaHWHM KOHAEHCAIIMU OTTOHSAIOT BOAY IOJ Baky-
ymoM g0 13 klIla (mo 100 MM pT. CT.) Ha BOJSIHOM OaHE Tak, YTOOBI
TeMmIeparypa cMoJibl B K010e He omyckanach Hmxke 50 °C. OTroHky
npekpamarT 1o gpocrwxkenun temneparypel  80°C.  IIpomomxu-
TEJbHOCTh OTTOHKH COCTABJISIET OKOJIO 45 MUH.

3aganusa: 1. Onpeaenuts Ba3kocTb cMoibl (I'OCT 10759-64).

2. Onpenenuth paCTBOPUMOCTDb CMOJIBI.

3. Onpeaenuts Bpems xkenaturuzauu cModibl (I'OCT 10769-64).
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