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BBE/IEHHE.

OOwmuii TeopeTuyecKkuil Kypc «XHUMHs MOJMMEPHBIX MaTEepHaJIOB», KOTO-
pBI TIperojaeTcs Ha XUMHUYECKHX (PaKylIbTeTax M Ha HEKOTOPBIX OTAEICHHSIX
Ounonornueckux (paKyabTeTOB YHUBEPCUTETOB CTPAHBI, 3HAKOMUT CTYJIEHTOB C OC-
HOBaMHU HayKH O MOJIMMEpPAx U JAeT NPEJCTABICHUE O €€ BAKHEHIINX MpaKTHYe-
CKUX NPUJIOKEHUSIX. 3HAHUS 3TU HEOOXOAUMBI KaKJOMY COBPEMEHHOMY XUMUKY-
TEXHOJIOTY HE3aBUCHMO OT €ro y3KOH crnennaius3anuu. B xypce paccmarpuBaroTcs
HanboJiee CyIIEeCTBEHHBIE aCMEKThl XUMUHU, GUBUKO-XUMHH U (PU3UKU TIOTUMEPOB
B UX €IWHCTBE, PUBHOCUMOM MAaKPOMOJIEKYJIPHOCTBIO M IIEMHBIM CTPOEHUEM.
['maBHas 3agada oOLIET0 NMPaKTUKyMa — 3aKPENUTh Y CTYJEHTA MOJyYEHHbIE UM B
o011eM Kypce IpeICTaBIeHNUs 0 XMMHUYECKUX U (PU3NYECKUX OCOOCHHOCTSX MOJIH-
MEPHOIO BEIIECTBA, a TAK)KE€ IMPUBUTH €My HABBIKM pabOThl B 0OJACTH CHUHTE3A,
XUMHUYECKON MOAM(PUKAIUN, H3YYCHHUS (U3HKO-XUMUUYECKHX, MEXaHUYECKUX
CBOMCTB Y CTPYKTYPBI ITOJIMIMEPOB Pa3JIM4HbBIX KIACCOB.
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JlaGoparopnas pa6ota Nel.

CHUHTE3 IIOJIMMEPOB.

1.1. HoamdTepuduxamusi.
IMonydyenune moaud(PUMPHBLIX CMOJI JTUHEHHOTO CTPOEHUS.

1.1.1. Lens paGoThl: modyyeHUE MOMUAIGUPHBIX CMOJ JTUHEHHOTO CTPOCHHUS
Y UCCJIEIOBAHNE KMHETUKH MTPOLIECCA MOTUKOHACHCALINH.

1.1.2. OGBEKTHI U CPEACTBA UCCIICTOBAHMS.

Konba Tpexropias ¢ 31€KTpOMEXaHUYECKON MeIIaaKoi, 0OpaTHBIM XOJIO-
JTWIBHUKOM, TepMoMmeTpoM co mkanoi 5 - 200 °C u nacaakoii unaa - Crapka,
KOJIOBbI KOHMYeckue Ha 50 M, HIUIUHAP MEPHBIA Ha 25 MJ, MUKpoOIOpeTKa Ha 5
M, ¢dapdopoBas yamika, TpyOka C OTTSHYTHIM KOHIIOM JUIisi oTOOpa mpod, 3TH-
JICHTJIMKOJb, JUATWICHIJINKONIb, AJWIUHOBAas KHUCIOTa, ceDdalMHOBas KHUCIOTA,
¢dTaneBblil aHTUATKA, cnupTo-0eH3onbHas cMech (1:1) 100 M, 0,1 H cnuproBoit
pactBOp runpokcunaa kanwms, 0,1 H pacTtBop XmopucTOBOIOPOIHOW KHMCIOTHI, 1%
CIIUPTOBOM pacTBOp peHodTanenHa.

1.1.3. IIporpamma paGoTHI.

1.1.3.1. B peakunoHHyr KOJ0y mpuOOpa 3arpyxaroT aHTUApH]I, KHCIIO-
Ty(bl) U TJIMKOJb M TOCJE COOPKH MPUOOpa COAEPKUMOE KOJIOBI MOCTENEHHO (B
tedeHue 35-40 MuH) IIpHU NIepeMENIMBAaHUN HArPEBAIOT HA MACIISIHOM WJIM BO3YIII-
HOM Oane 10 185 - 195°C u npoBOAAT MOJMKOH/ICHCALIUIO TIPH 3TOH TEMIIepaType.
B ciydae npoBeneHus mpoiiecca MoJUKOHACHCAIIMU B Cpejie MHEPTHOTO rasa (a3oT
WU YTJEKUCHBIA Ta3), MOCIAEAHUM TOCJEe TOro, Kak TeMmIiepaTypa IOCTUTHET
100°C, HaumHaIOT MOIaBaTh Yepe3 MPOMEKYTOUHYIO CKIISTHKY C TJIMKOJIEM CO CKO-
pocThiO 2-3 My3bIpbKa B CEKYHY Yepe3 TpyOKy, MOUYTH JOXOAIIEH A0 MOBEPXHO-
CTH PEAKIMOHHOM CMECH.

JIns onpeneneHus KWHETHKU Mpoliecca NoJIMKOHAeHcaunu yepe3 30 mMuH, 1,
2, 3, 1 4 4 nocine nojiy4eHus: OJJHOPOJHON CMECH B MPEIBAPUTEIHHO B3BEILICHHbBIC
K0J1061 0TOMparoT TpoOsI (0,3 - 0,4 r ¢ Tounocthio 10 0,0002 1), B KOTOPHIX OMpe-
JEJSIIOT KUCJIOTHOE 4ucio. [lonmMkoHAeHCaMIo MpeKpaniaoT, Korjaa KUCIOTHOE
YUCII0 peaknuoHHOW cMmecu AocTurHeT 30-40. OgHOBpEeMEHHO ¢ OTOOpOM IMpoo
OTMEYAIOT KOJMYECTBO BOJIBI, BhIICIHBIICHCS B mpudope una - Crapka. 1o mo-
JYYEHHBIM 3HAUYCHUSI KUCJIOTHOTO YUCJIa PACCUYUTHIBAIOT MOJIEKYJISIPHBIN BEC U KO-
JUYECTBO BBIJCITMBIICHCS BOJIBI.

Pazorperyto cMmoily BBUIMBAIOT U3 KOJIOBI B aphOpoBYyIO HAIllIKy M IOCIE
OXJIQXICHUS aHATU3UPYIOT.

Tabmnma 1.1
Penientypsbl /1 mostydeHus moaudGUPHBIX CMOJI IMHEMHOTO CTPOCHHUS (B MOJISIX )
KomMnonen- Howmep penenrtypsl.
ThI 112 34|56 |7 (8 ]9 (101112 |13
AunuHo- 1,010 | - - - - 10,05/0,10] - - - - 10,90




Bast KUCJIOTA
CebanuHo- - |-1101{210| - | - |0,95/0,900,95|0,90/0,85/0,80 -
Bas KHCJIOTa
draneBpi - - - - 110/10]| - - 0,05|0,110,15/0,20 0,1
AHTUJIPUT
9twnrewrom- (1,1 - (1,12 - (11 - 13,113,131 11,1113,111,1(1,1
KOJIb
JuatH- - 1,05 - 1,05 - |1,05 - - - - - - -
JICHTJTUKOJIb

1.1.3.4. O6paboTka pe3ynbTaToB.
O6paboTKy pe3yJbTaTOB NPOBOJUTH AHAJOTUYHO MPHIIOKEHHUIO 1, 5, 6.
[TonyueHHbIe pe3yabTaThl BHOCSIT B TaOMILy 1.2.

Tabnuma 1.2
dopmMa 3aIncu pe3yabTaToB.

3arpyska IIpo- Bsixon Kuneruka mporecca XapakTepuCTUKHI

JIMKOJTb KMCJIOTa obmas | JOIKH- CMOJIBI CMOJIBI
MOoms | T | Moms | r | HaBec- | TeENb- r | %or | Bpe- |Haec kom-Bo K., | Mo |kon-
Ka, r HOCTB Teop. | M, ka |0,1H BeC | BO
nponec- MuH | cmo- |KOH, BOJIB,
ca, 1 JBL T | M ML

1.1.3.5. 3amanue.

1. PaccumTaTh KONMMYECTBO PeareHTOB (B I') B COOTBETCTBHH C 33JJaHHOW PEICTY-
poit, ucxonas u3 0,3-0,5 MOJIb TIIUKOJIA.

2. HaIHCaTh CXEMY PEaKITUHU TOJUKOH ICHCAITNH.

3. CHATh KMHETHKY MPOIIeCcca MOJUKOHCHCAITUH.

4. OnpenenuTs BbIXOJ MoJidPupa 1Mo pe3yibraTaM B3BEUIMBAHUS U MO KHUCJIOT-
HOMY YHCITY.

5. HauepTtuTh KpHBBIC 3aBUCHUMOCTH KHUCIOTHOTO YHMCJa, MOJIEKYJSIPHOTO Beca U
KOJIMYECTBA BBIICJIUBIICICS BOJIbI OT MPOAOIKUTEIBHOCTH MOJUKOHICHCAIUH.

1.2. lloauamMugupoBaHue.

1.2.1. Lenp paboThl: UcCCienOBaTh KUHETUKY JUHEHMHOMN MOJMKOHCHCAIIUN
COJIM aJUIIMHOBOM KHUCJIOTHI M TeKcaMeTwieHauamMuHa (coau Al') B pacTBope; 1mo-
Jy4YEHHeE MOJIMTeKCAMETHIIEHIMaM1Ha (HaloHa 6,0).

1.2.2. OFBEKTBI U CPEACTBA UCCJIIEAOBAHUAL.

DnekTpoMexaHuueckas Mellajka, 0aHs co ciuiaBoM Bypa, yeTbipexropias
ko16a Ha 100 mu1, TepmMoMeTp co mkanoii ot 5 1o 200 °C (2 mrt.), koGB! DpieH-
Mmeriepa Ha 100 mi (8 mIT.), rpylia pe3suHoBasi co CTEKJIIHHOM TpyOkoi (miuHa 200
MM, quaMerp 6 mMMm), OropeTka, nunerka Ha 10 mul, yacoBoe CTEKII0, EHTpUudyra
tuna JIC-3, BogocTpyitHblii Hacoc, mKad CyIMIbHBIA BaKyyMHBIH, XOJO0IMIb-
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HUKHU TIPSIMOM W OOpaTHBIN, MPUEMHHK, CTaKaHbl TepMocToiikue Ha 200 mMi U Ha
500 mu1; Ko10a Tpexropiias ¢ MEIIATIKONW, 0OpaTHBIM XOJOIUILHUKOM U KalleJIbHOU
BOPOHKOM; K0J10a TIOCKOJOHHAS; MPUOOpP JUIsl OTTOHKH PACTBOPUTENS OT MaTO4-
HOTO pacTBopa; BopoHka broxHepa (wm nentpudyra); conb Al' (pu oTCyTCTBUH
comu Al - agunuHOBasE KUCIIOTA, FEKCAMETHIICHIMAMHH, 3TaHOJI), M-Kp€E30JI, Mypa-
BbUHAsA kuciora, 0.1 H. constHas kuciota, 0.1 H. BOJHBIA pacTBOp €IKOr0 KaliH,
5%-HbIi1 BOJHBIN pacTBOp aMMHuaka, (heHondTaaen, MHEPTHBIH ras.

1.2.3. IPOTPAMMA PABOTEBI.

1.2.3.1. B peaknuoHHyo Koy0y, CHAOKEHHYIO JIEKTPOMEXaHHUUYEeCKONH Me-
IaJIKONH U OOpaTHBIM XOJIOAUILHUKOM, TTomeniatoT 26.6 T (0.1 Moas) conu Al u

25 Mi M-Kpesoia. Peakmuio monmammampoanus npoomst mpu 210-220 °C wa
Oane co cmaBoMm Byna. HemocpencTBeHHO mepesl paCTBOPEHUEM COJIM B PEAKTOP
IIPOIYCKAIOT TOK MHepTHOTO ra3a. Yepes 60 n 120 MuH mociie pacTBOPEHUs COIU
oTOMparoT 1o JBe MpoObl peakMoHHOU cMmecu. Ilocime orbopa mociaeaHux mpood
BMECTO MEUIAJIKU K PEAKTOPY MPUCOECIUHSAIOT BOJIOCTPYHHBIN HACOC U MPU OTKAYKE
HarpeBaroT pPeaklUUOHHYI0 cMech emnie | 4. 3areM paciuiaB 3ajMBalOT B TEPMO-
cToiikuii crakan (Ha 200 M) u nob6asmstor 100 mi1 MypaBbrHOM KucaoThl. [locie
pPacTBOPEHHUSI MOJMMEPA PACTBOP HEOONBIIMMH MOPLMAMU MEPETUBAIOT B CTaKaH
eMkocTbI0 500 mu1, coxepxkamuid 250 Mi1 BOZHOTO pacTBOpa aMMHaka. BelmaBmimi
0CaJIOK OTAEIAIOT IEHTPU(YTUPOBAHUEM, POMBIBAIOT JUCTUIUIMPOBAHHON BOJIOM
JI0 HEUTPAJIBHOM pEeaklUMM U CyLIAT JO MOCTOSHHOM Macchl. MeToI0M KOHIIEBBIX
(kapOOKCHIIBHBIX) TPYIII ONPEAEIISAIOT MOJIEKYJIIPHYIO MacCy OTOOpPaHHBIX B XOJ€
peakuuu npod mosydeHHoro mnoiumepa. s aToro B Koiady Dpienmeiiepa, rue
HaxoauTcs oOpaser, HamuBaroT 25 M 0.1 H. ciupToBoro pactBopa KOH. Tlocne
pacTBopeHusi obpasia mpoBoat TutpoBanue 0.1 H. pactBopom HCI no HelTpans-
HOU peakuuu 1o (enondranenny. [lapannenbHo MTPOBOAAT KOHTPOIBHOE TUTPO-
BaHue 25 mut pactBopa KOH st onipeaenenust ero Turpa.

1.2.3.2. Ilonyuyenue comu Al.

B crakane emxocteto 1000 M B 300 M stanona pacteopsawotr 0,25 Monb
aJUMUHOBOW KHMCIJIOTHl ¥ TMOCTENEHHO MpU NEPEMEIIMBAHUU 100aBISIOT PACTBOP
0,25 monb rekcamermwienauamuia B 100 Mt 70%-ro cnupra. PeakunonHast cmech
IIPU 3TOM paszorpeBaercs. ['opsunii pacTBOpP MEJIEHHO OXJIAXKIAOT, U BBIJIEIUB-
HIYIOCS IIPU 3TOM COJIb OT(UIBTPOBBIBAIOT Ha BOpOHKE BroxHepa, mpomeiBatot 20
MJI 9TaHOJIA U CyIIaT B CymwibHOM mkady mpu 60-70°C 10 MOCTOSHHOW MaccChl.

T. . comu AT — 190-191° C, cons erxo pactopuma B Boze (47% mpu 180 C).
1.2.4. OOpaboTKa pe3yabTaToB.
OnpenenuTs MOJIEKYISIPHYIO MacCy IMOJuMepa METOAOM OTpE/IeICHUS KOH-

LEBbIX IpyIil (mpuiioxeHue 1).

Pe3ynbTaThl pacueToB BHOCAT B Tadauiy 1.3.
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1.2.5. Ha ocHOBaHUM pacyeTOB MOCTPOUTHh KMHETHYECKYIO KPUBYIO 3aBUCH-
MOCTH M3MEHEHHS CTEIEHU MOJUMEpPHU3alliU MOoJuMepa OT BPEMEHU MPOBEACHUS

peaKIui.
Tabmuma 1.3
dopma 3aIncu pe3yabTaToB.
[Ipo6a, Bpemsi | KonumuectBo | KonmmuectBo HaBecka] K.U., M, |P,
Ne /m [Peakrum,| 0.1 1. HCI, | 0.1 5. HCI, | mom- | mr KOH
MUH U3pPACcX0J0- | U3pACXOJ0- | Mepa, T T MoJuMepa
BaHHOE HA | BaHHOE Ha
TUTPOBAHUE | TUTPOBAHUE
0.1 5. KOH, | mpo6s1, M
MJT

1.3. llosryyenue u cBoiicTBa (peHO010(P)OPMATbAETHIHBIX CMOJI.

1.3.1. Llens paGoThl: CpaBHUTH CBOWCTBA (PeHOTIOGOPMATBLICTHIHBIX CMOJI
HOBOJIAYHOTO U PE30JILHOTO TUIIOB.

1.3.2. OFBEKTBI U CPEACTBA NCCJIIEAJOBAHUA.

Konba Tpexropnas ¢ 3J€KTPOMEXaHUYECKOM MEIIaJIKOM, OOpaTHBIM XOJI0-
JTAJIBHUKOM M TEPMOMETPOM €O MIKanou ot 5 go 200 Oc, BOPOHKA, BOJIsiHAsI OaHs,
dbapdopoBas vamka Ha 250 mu, guct xectu 100x100, mpubop Y60enoae, mkad
CYIIWJIBHBIN BaKyyMHBIN, XOJOAWIBHUKY MPSIMOM U OOpaTHBIN, MPUEMHHK, CTaKa-
HBbI TepMocToiikue Ha 250 mut (2 mT.), dhapdopoBasi CTynKa ¢ MECTUKOM, (PEeHOI,
dbopmanuH, 25%-HbIi BOJHBIN PacTBOp aMMHUaKa, XJIOPUCTOBOJOPOIHAS KHCJIOTA
(mtotHocth 1,19 r/em® ), sTrioBeIil crmpr, bypdyporn, GeHsoiiHas Kuciora

1.3.3. IPOTPAMMA PABOTEBI.

1.3.3.1. TlomyueHne HOBOJIAYHBIX CMOJ MOJUKOHACHCAIEeH deHoma ¢ Gop-
MaJIbACTH]IOM.

B peakmnuonHyro kon0y, CHa0XEHHYIO SJIEKTPOMEXaHHUYECKON MeIIalIKoH,
oOpaTHBIM XOJOIUIBHUKOM U TEPMOMETPOM, TTIOMEIICHHYIO B OaHIO C JICJSTHON BO-
JI0M 3arpyxaroT ¢eHoNI U GOpMaIMH U HA XOJIOJAC MPHU MepEeMEIINBaHIH PACTBO-
pstot denon. [locie monHOrO pacTBOpeHUs: (heHOIa MOCTETICHHO MPU TIEPEeMEIIH-
BaHWM BBOJAT B KOJIOY KaTalu3aTop, PEaKIIMOHHYIO CMECh IMOCTENEHHO HarpeBa-
10T Ha BOJSTHOM OaHe 710 TeMIepaTypbl KUTICHHSI.

BBenenune katanmzaTtopa B HarpeTyro cMech peHosa ¢ ¢popMaanHOM, a Tak-
e OBICTPOe HAarpEeBaHWE CMECH IOCJE BBEJCHUS KaTalu3aTropa 3amperniaercs, T.K.
3TO MPUBOAMT K BCIICHUBAHUIO U BLIOPOCY PEAKIIMOHHON MACChl U3 KOJIOBI.




10

HarpeBanue mpoaomkaroT A0 PE3KOro PacCiIOSHUS CMOJISTHOTO M BOJIHOTO
CIIOCB.

[To okOHYAaHMW KOHJEHCAIIMHU TMEepPEMEIINBaHNE TPEKPAIIaoT, COICPKUMOE
KOJIOBI OXJaXJAIT W CIMBAIOT BEPXHHUM BOJHBIN ciioil. OcrtaBuiyrocs B KosOe
CMOJIy TIEPEHOCAT B IpHOOp st cymku (puc. ) u cymar npu 60-70°C u ocrarou-
HoM naBieHuu 300-400 MM. pT. CT., K KOHITY CYIIKH JlaBlieHne CHIKArT 10 40-50
MM. pT. cT. ['Opsiuyi0 BBICYIIIEHHYIO CMOJy BBUIMBAIOT B (haphopoByIO YAIIKy U
OXJTAXKIAIOT.

Tabmuua 1.4
Peuentypa 1715 HoJy4eHHs] HOBOJAYHBIX CMOJI.
No ®eHou, dopmaib- Karanuzatop, % ot denona
Mo o HCI H,50, | (COOH),
(p=1,19 r/cmd) (p=1,84 r/emd)

1 1,12 1 1,0 - -

2 1,14 1 - 0,3 -

3 1,16 1 1,5 - 1,0

4 1,18 1 - 0,3 -

5 1,20 1 1,0 - -

6 1,42 1 1,0 - 1,0

Ipumeuanue. Tak Kak KOJIMYECTBO KaTajaW3aropa HE3HAUYUTEIHHO, €ro
yaoOHee BBOAUTH B BUIE pa30aBlIeHHOTO pacTBopa. Hampumep, nmpu 3arpyske 40 t
(enona nyxno seectu 40-0,03 = 0,12 r H,SO,. B atom cnyuae nenecoobpasnee

sectr 0,12:0,049 = 2,45 mn 1H H,SO,.

[Tonmy4yeHHbIe pe3ynabTaThl BHOCAT B Ta0nMILy 1.9.

Ta6muna 1.5
dopmMa 3anucu pe3yabTaToB.
3arpyska, T. Brixon cMoJIbI.
dbenon dopmanb- | popmanuH, | Karanuza- r % ot
JIeTH /T (xoHII., %) TOp dheHona

1.3.3.2. TlomyuyeHue pe30JbHBIX CMOJI MOJUKOHJIEeHcaluen (eHona ¢ dop-
MaJIbACTH]IOM.

B peakimonHyoo k010y, CHaOKEHHYIO AJIEKTPOMEXAHWYECKON MEIIaIKoM,
OoOpaTHBIM XOJIOAUJILHUKOM W TEPMOMETPOM, IOMEIICHHYIO0 B OaHIO C JICJSTHON
BOJIOH, 3arpy:karot (eHon u Gopmanud u Ha xonoje (5 °C) mnpu nepeMeInnBaHuN
pactBopsitoT ¢eHoi. [locne moaHOrO pacTBOpeHHs (PeHoJsia MOCTEINEeHHO MpHU Tie-
pEMEIIMBAHUU BBOAAT KaTalIN3aTop. PEaKIMOHHYIO0 CMECH MTOCTEIIEHHO HAarpeBaroT
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Ha BoAsHOW Oane 10 90-95°C wm BBIACPKUBAIOT MPH ITOH TeMIeparype HeoOXo-
JTUMOE BpeEMSI.

[To oxOHYaHWM MOJIMKOHJEHCAIINH MPOUCXOIUT paccioenue cMmecu. [locme
OXJIQXKIEHUA J0 KOMHATHOW TEMIIEpaTypbl BEPXHUM BOJHBIA CIIOM CIMBAIOT.
OcrTaBiiytocsi B K0j0€ CMOJy MEPEeHOCIT B MPUOOP IJiA CYHIKU (PHUC. ) U CyIIaT
npu 60-70°C u ocrarounom naBiueHuu 300-400 MM. PT. CT., K KOHITY CYIIKH JIaB-
aeHue cHxkaroT A0 40-50 MMm. pT. CT. (€Ciu M0 OKOHYAHUH KOHJICHCAIIMH CMECh He
paccianBaeTcsi, CMOJIy MOJIBEPraloT cylke nocie oxjaxaenus a0 60°C). Cymky
BEIYT A0 MOJyYEHUs IPO3PAYHOI CMOJIBI U 10 MPEKPAIICHUS OTTOHKH BOJIBI.

Tabmuma 1.6
PenienTypbl /151 HOJIy4eHUS PE30JIbHBIX CMOJI.
Ne | ®enou, mosie | Dopmanbae- Karanuzatop, % ot dpenona Bpewms
THJl, MOJIb NH, NaOH | Ba(OH), |Harpesa-
HUSI, MHH.
1 1 1,16 1,5 - - 30-45
2 1 1,25 1,5 - - 30-45
3 1 1,20 - 1,0 - 100
4 1 1,25 - - 1,5 40-60
[Toy4yeHHbie JaHHBIE BHOCST B TaOmuIty 1.7
Tabnuma 1.7
dopma 3a1nucH pe3yabTaToB.
3arpyska, r. Brixo cMoJIbL
dbenon dbopmanb- | dopmaauH | KaTaauza- r % ot de-
JeTu (xoHII., %) TOP HOJIa

1.3.3.3. Omnpenenenus BI3KOCTU pacTBOPOB PeHOI0GOPMATIbICTHAHBIX CMOJ
HOBOJIAYHOTO ¥ PE30JILHOTO THIIOB.

BsiskocTu pacTtBopoB (peHOTO0DOPMATBACTUIHBIX CMOJI HOBOJIAYHOTO U pe-
30JIHOTO THIIOB OTPEICIIUTh aHAJIOTHYHO METOINKE, YKa3aHHOW B MPWIIOKCHHUHN 2.

1.3.3.4. Onpexnenenue TeMieparypbl pasmsardeHus: GeHoaopManbIeruIHbIX
CMOJI HOBOJIAYHOTO U PE30JILHOTO THIIOB.

OnpenenuTs TeMIepaTypbl pa3MsrdeHus (peHoapopMalIbIeTHAHBIX CMOJ HO-
BOJIAYHOTO U PE30JIBHOTO THUITOB IO METOJIMKE, MPEACTABICHHON B MPUJIOKESHUH 3.

1.3.3.5. Onpexaenenue CpeaHEUUCIOBOM MOJEKYISIpHON Macchl dheHonodop-
MaJIbJACTUIHBIX CMOJI HOBOJIAYHOTO U PE30JIbHOTO THUIIOB.
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OnpenenuTh CpeHEYUCIOBYIO MOJIEKYJSIpPHYIO Maccy QeHosodopmalbie-
THIHBIX CMOJI HOBOJIAYHOTO M PE30JbHOTO TUIIOB KPUOCKOMUYECKUM METOOM I10
METO/IMKE, PEICTABICHHON B IPUIIOKEHUH 4.

[ToryueHHbIC TaHHBIC BHOCSIT B TaOauIry 1.8.

Tabnuma 1.8
dopma 3aInicH pe3yJabTaToB.
deHo- pacTBOpH- K* Macca pac- Macca _
Jo¢opMab- TeJhb TBOPHUTEJS, | CMOJIBI, T. M.
JeTUIHAs T.
cMoJia
*K - MOJIEKyIISIpHASL JCTIPECCHST PACTBOPUTEIIS.
1.3.4. O6paboTKa pe3yabTaTOB.
[TomyuenHbie JaHHBIE BHOCST B Tabnuity 1.9
Tabauma 1.9
dopma 3ammcu pe3yabTaToB.
®denonodop | Ne pe- My TpaSM, oC M, Karanm-
no¢op- HEeTTYPHI 3aTop
MaJlbJeTH/I-
Hasi cMoJIa

1.3.5. 3amanue. OOBACHUTH pa3nuuusi B CBOMCTBax (heHonodopmanbaeru/i-
HBIX CMOJI HOBOJIQYHOTO U PE30JIBHOTO TUIIOB.

1.4. HEPABHOBECHA $ TIOJIMKOHJIEHCAIIAS HA TPAHUILIE
PA3JIEJIA DA3.

Lenb pabotel: [lonydenue HaiiioHa—6,6 MOJUKOHACHCAIIMEH T'e€KCAMETH-

nenguamuHa (I'MJIA) u nuxnopanruapuna aaunuHoBoM kucioThl (IXAK) Ha
rpaHuiie paszzaena a3 IByX HECMENIUBAIOIIUXCS JKUIKOCTEH U M3yUYCHHE BIIHS-
HUS 100aBKM MOHO(DYHKIIMOHAILHOTO COCAMHEHUS (a/UIMjiaMHUHA) Ha TMPOIIECC
MTOJIMKOHICHCAIINHN 1 00pa30BaHUe TIJICHKH.

PeaktuBbl: ['MJIA, pactBop AXAK B 4YETBIPEXXJIOPUCTOM YTIJIEPOAE C
koHneHTparuedt 0.1 mosnb/n, enkuit kanu, amauiaaMuH, 1%-HbI BOAHBIN pacTBOP
HCIl, quctunnupoBanHas Boja.

[IpuGopsl 1 mocyaa: XMMHYCCKHIE CTaKaHbl eMKOCThIO 50 MIT — 5 T, XUMU-

YeCKHE CTaKaHbl eMKOCThIO 0.5 J1 — 2 T, 4aCOBBI€ CTEKJIA - 2 1T, MEPHBIC ITUJINH-
Ipbl eMKOCThI0 50 M1 — 21UT, MUHIIET, MINaTeNb, TOPUCTHIN CTEKIISHHBIA (QUIIBTD,
MUIETKA, PE3UHOBAs rpyla, CTEKIsIHHAS Nal04YKa, aHAJTUTHYECKUE BECHI.
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Teopemuueckas yacmo
MHorue THoJauMepbl, KOTOPbIE B MPOMBIIUICHHOCTH IMOJY4YarOT BBICOKO-
TEMIICPATYPHOH TMOJMKOHACHCAIIMEH, MOXXHO CHHTE3MPOBATh TaKXKe, 3aMCHSIS
JTUKapOOHOBYIO KHCIIOTY Ha 00- Jee peakIMOHHOCTIOCOOHOE TPOW3BOJHOE —
JTUXJIOPAHTHJIPHI, HAIIPUMED:

nCICO-R-COCI + nH;N-R'-NH; — -(CO-R-CONH-R'-NH)-,, + 2nHCI

KoHcTaHTa CKOpOCTH TakoW peakiud Ha HECKOJIBKO TIOPSIKOB OOJbIIe,
YeM KOHCTaH- Ta CKOPOCTH PEAKIIUU COOTBETCTBYIOMIEH KUCIOTH. [lonmukoHaeH-
carusi IByX MCXOJHBIX Be- MIECTB (AMXJIOPAHTHAPUIA U THAMHUHA) TTPOBOJIUTCS
Ha TpaHUIlE paszeia IBYX KUAKUX (a3, Kakaas U3 KOTOPBIX COMCPKHUT OAWH U3
pearenToB. CKOpPOCTh 3TOTO Mpoliecca onpenessercss aAuddys3ueii peareHToB K
rpanuie pazgena ¢as. [Ipu 3ToM MoHOMEPHI, TUPGYHAUPYIONTUE K TTOBEPXHO-
CTH paszena (a3, pearupyroT TOJbKO C KOHIIEBBIMH TPYITIaMU MOJUMEPHBIX IIe-
nei. DTO MPUBOIUT K TOMY, YTO BEPOSITHOCTh 00pa3oBaHus 00Jiee BHICOKOMOJIE-
KYJISIPHOTO TMPO- AYKTa CTAHOBUTCS BBIIIE, YEM MPH JIPYTUX CIIOCO0ax MpoBejie-
HUS MOJUKOHACHcau. Kpome Toro, crTexuomMeTpusi aBTOMaTUUYECKHU MOIEPKU-
BaeTCs Ha TpaHUIlE pasjenia AByX (a3, Tlie UAeT MOoJIUKOHAeHcaus. Takum o00-
pa3oM, CTENEHb MOJIMMEpPU3AIMN 00pa3yIoIIerocsl MOJUMEpPa ONPeAeIIsieTCs BbI-
paKeHUEM:
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[Ipu noGaBneHuU B TaKyr0 CUCTEMY MOHO(QYHKIIMOHAJIBLHOTO areHTa IMpo-
UCXOJIUT OOpBIB pacTylIe Lenu U MOJIEKYJsipHask Macca MojiuMepa YMEHbIIa-
ercsi. B nmanHO# paboTe CHHTE3UPYIOT MOJMAMHIT METOJAOM MexX(a3HOU KOH-
JICHCALIUY ¥ U3Y4alOT BIUSHHUE J00aBKU MOHO(DYHKIIMOHAIBHOTO areHTa.
Memoouka pabomul

Ha yacoBpIX CTEkJaXx C MOMOUIBI0 AHAJTUTHYECKUX BECOB B3BEIIMBAIOT
0.464 r TMJA (0.004 mons) u 0.896 t enkoro kanu (0.016 momns). Hasecky
KOH nomemaror B CTEKJISIHHBIN cTakaH U 100aBistoT Tyna 40 M AUCTUILIUPO-
BaHHOU BoAbl. [locine pactBopennss KOH B TOT ke cTakaH 100aBJISIIOT HABECKY
I'MJIA. B cinydae BblziesieHHUs] HA TTOBEPXHOCTH IMOJYYEHHOTO pacTBopa Hepac-
TBOPUMBIX MPOJIYKTOB, MX OTAENSAIOT MyTeM (UIbTPALMKU Yepe3 CTEKIISHHBIN
bunbTp npu atMochepHOM JaBiieHUU. B nanbHEeHIUX 3KCIEpUMEHTaX KCIONb-
3yIOT OT- (PUIBTPOBAHHBIN MPO3pavyHbIA pacTBOp. B mycTol crakaH mOMeENaroT
10 mu pactBopa JIXAK B CCly, 3aTeM Ty/1a 0CTOPOXKHO IO CTEKIISIHHON MaIo4yKe
npunuBatoT 10 M BogHoro pactBo- pa IMJIA u KOH, He nonyckas nepemeniu-
BaHus >xkujkocted. [Ipu »TomM Ha rpanune paszzena ¢a3 HECMEIIMBAIOIIUXCS
MEXAy cO0OM KHUIKOCTEW 00pa3yeTcs IUICHKa MOJIMMEpa, KOTOPYIO 3aXBaThIBa-
10T B LICHTPE MUHILETOM M aKKypaTHO HAMATBIBAIOT HA CTEKJISTHHYIO NAJI0UYKY (CM.
puc.10). Ilocne yero miueHKy nmoMemiarT B cTakaH ¢ 1%-HbIM BOJHBIM PacTBO-
pom HCI. 3aTteM monumep MpoMBIBalOT BOAOW J0 HEWTpaidbHOro 3HadeHus pH
IIPOMBIBHBIX BOJ M HECKOJIBKO Pa3 MPOMBIBAIOT allE€TOHOM, MOCJE YEro MmoMenia-
10T TIOJIUMEP B CYIIMIbHBIHN mikad u cymaT mpu 70-80°C 10 MOCTOSIHHON MACCHI.

BOIIOKHO

2

Puc. 10. Cxema oOpa3zoBaHus MOJUAMUHOTO BO- JIOKHA HA TPAaHUIIEC pa3-
nena a3 (1 — Boxusid pac- TBop IMJIA, 2 - pactBopa JIXAK B CCly).

B npyroi#t crakan momemniaror 25 M1 paHee MPUTOTOBJICHHOTO pPacTBOpa
I'MIA u KOH B Bozie ¥ ¢ MOMOIIBIO TUIIETKH U PE3MHOBOM TPyIIX KamaroT Tyaa 1
KAl aJUIjaMUHa B Ka4eCTBE MOHO(YHKIIMOHAJILHOTO COEAMHEHUS, U 3aTEM XO-
pOILIO TMEPEMENINBAIOT TMOJTYYEHHYI0 CMECh C TOMOIIBIO CTEKJISHHON MNalO0YyKH.
JlanmpHEN NN S3KCIIEPUMEHT IIPOBOMAT 110 BBILIE- ONIMCAHHON METOJIUKE, UCTIOJIb3YS
10 mu monmyyennoro pactsopa I'MJIA, ammnamuaa 1 KOH B Boze u HOBYIO mop-
uto B 10 mut pactBopa JIXAK B CCly. Ilpu aTOM 00paiatoT BHUMaHue Ha TO, KaK
no00aBka MOHO(MYHKIIMOHATLHOTO COSAMHEHUS BIIMSACT HA JJIMHY BBITSTUBAEMOM 32
OJIMH pa3 MOJMMEPHOH TUIEHKH U Ha CKOPOCTh €e 00pa30BaHMUsl.

3amanue: Hanucate peakimio obpazoBanus nonmamuaa. Paccmorpers HE0O-
XOJIMMOCTh BBEJICHHS B BOAHYIO a3y M30bITKa enkoro kaiau. [IpuHumas BO BHU-
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MaHHe, YTO IUIOTHOCTH ajutu- JamuHa 0.76 1/1 1 cuutast 00beM OJHOM ero Karuiu
paBHbIM (.02 M1, paccunTaTh KOHLEHTPAIHMIO aJUTMJIAMHHA B BOJHOHU (ha3e BO BTO-
poM sKcriepuMenTe. PaccunraTh cTeneHb NOJMMEpHU3aIii 00pa3yIonierocs mou-
amMH/ia B IEPBOM U BTOPOM SKCIIEPUMEHTE, MPUHUMAs 3HaYCHHE KOHBEPCHUU PaB-
HeiM 0.9. [IpoananusnpoBath BIHUsHUE 100aBOK MOHO(DYHKIIMOHATIBLHOTO COEAHHE-
HUS Ha npolecc Mek(pa3HOM MOJIMKOHAEHCAlMY U Ha MOJIEKYJIIPHYIO Maccy o0Opa-
3YIOIIErocs MoJIUMepa.
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JlaGopatopHas pabota No2.
XUMHNYECKHUE CBOMCTBA U ITPEBPAIIIEHN ITOJINMEPOB
2.1. Tepmuyeckasi AeCTPYKUHS MOJTUBUHWIXJIOPHUIA.

2.1.1. .Ilenp pabOTHI: M3YYUTh TEPMHUUYECKYIO IECTPYKIIUIO CTAOMIM3UPO-
BAaHHOTO Y HE CTAOMIIM3UPOBAHHOTO MTOJTMBUHUIIXJIOPHIOB

2.1.2. OFBEKTHI 1 CPEJCTBA NCCJIEJJOBAHNMA.
[Tpobupka Bropiia, pTyTHBIM MaHOMETpP, XMMUYECKHUI cTakaH Ha 1 o, Tep-

momeTtp ot 100 no 2500 C, TPEXX0JI0BOM KpaH, cuiankoHoBoe macio [19C-5, snek-
TPUUECKUN HArpeBaTelb, MOJTUMBHHUIXIOPU] HECTAOUIN3NPOBAHHBIN, TTOTUBUHUII-
XJIOpU/JI CTaOUITU3UPOBAHHBIHN

2.1.3. IPOTPAMMA PABOTEBI.

Puc.3. Cxema npubopa Jij1s1 U3y4eHHS NeCTPYKIIUU TTOJTUMEPOB.

B npobupky (1) npubopa (puc.1) momemaror 1 r ucciemyemMoro noaumepa.
[TpoOupka uepes Tpexxoa0BoM KpaH (2) COequHsETCA C PTYTHBIM MaHOMETpoM (3)
, CBOOOJTHBIN KOHEI KOTOpOro coobinaercs ¢ atmochepoii. [Ipobupka odorpeBaet-
csi B Oane (4) temonocuteneM. Ha paccrossuun 10 MM OT mpoOHpPKU TTOMENIAIOT
tepMmoMeTp (5). McnibiTaHne HauMHAETCS ¢ BKIIIOUEHUST 00orpeBa OaHU U COCTOUT B
OTIPEJICIICHUH €€ TEMIIepaTyphl U AABJICHUS B PTYTHOM MaHOMETPE Uepe3 Orpere-
JICHHBIC TTPOMEKYTKH BpeMeHH. [1o pe3yibTaTaM MCHBITAHUS COCTABJISIOT Tpaduk
W3MCHCHUS TEMIIEPATyphl M JIaBJIICHUS B PTYTHOM MaHOMETpPE 4epe3 OIpeaciicH-
HBIC IPOMEKYTKH BPEMCHH.

B MOMeHT pa3nokeHHsl MmojuMepa JIaBJIeHHe Pe3Ko BO3PACTaeT, YTO COIpPO-
BOXKTACTCSI CKAYKOOOpa3HBIM M3MEHEHHEM XOJa KPHBOW. DTOMY MOMEHTY COOT-
BETCTBYET OIpe/elieHHas Temmeparypa t, kotopasi onpeaensercs rpaduuecku Ha
KpUBOW M3MEHEHHS TEMIIEPATYPHI.
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Ha TouHOCTH ompeneneHus TemrepaTypbl pa3joKeHHUsS BIHSIET paBHOMEP-
HOCTh MoJbeMa TemrepaTypbl. OOpa3zel /Uisl ONpeAesieHus TeMIIepaTypbl pas3io-
KEHUS TOJDKEH OBITh THIATENILHO BBICYIIICH OT BJIard U pacTBOPUTEICH.

OnpenensitoT TeMIepaTypbl pas3ioKeHUs1 CTAOMIM3UPOBAHHOTO U HECTaOu-
JU3UPOBAHHOTO TTOJMBHHIIIXJIOPUIOB

2.1.4.3ananue. OnpenenuTs TeMIepaTypbl pa3ioKeHUs CTaOMIN3UPOBAH-
HOTO M HECTAOMIM3WPOBAHHOTO MOTUBUHUIXIIOpUI0B. Caenath BBIBOJBI IO pado-
TE.

2.2. TepMOOKI/ICJII/ITeJII)HaSI ACCTPYKIUA IMOJUIIPOIMUJICHA.

2.2.1. lenp pabOThI: U3y4YUTh TEPMOOKHUCIUTEIBHYIO IECTPYKIUIO IOJH-
MPOIUJIEHA B IPUCYTCTBUH U B OTCYTCTBUE CTAOMIIM3aTOpa

2.2.2. OBBEKTBI 1 CPEACTBA NCCJIEAOBAHUMAL.

[IpoOupka Bropua, pTyTHbII MaHOMETpP, XUMHUYECKHUI CTakaH Ha 1 >, Tep-

momMmetp ot 100 1o 2500 C, Tpexxo10BOM KpaH, CUIMKOHOBOE Macio [19C-5, anek-
TPUYECKUN HarpeBaTellb, MOJUIPONIWICH HECTAOUIN3UPOBAHHBIN, PAaCTBOP CTaOU-
au3aropa — AudeHuIaMuHa B JUITHIOBOM 3(dupe, ra3oMeTp Uil OaIoH ¢ KUCIIO-
POJIOM, CTYIIKa C IECTUKOM

2.2.3. IIPOI'PAMMA PAGOTELI.

1l
T

Puc.4. Cxema npubopa sl U3y4eHUs TEPMOOKUCIUTEIBHOU AECTPYKLHUU
MOJIUMEPOB.

B npoOupky (1) nmpubdopa (puc.2) 3amoaHEHHYIO KUCIOPOI0M MTOMEaT 1 1
uccneayemoro nonumepa. [Ipobupka yepe3 TpexxoaoBoil kpaH (2) CoOeIUHsIETCS C
PTYTHBIM MaHOMeTpoM (3) , CBOOOIHBII KOHEIl KOTOPOTO coobmiaercs ¢ arMocge-
poii. I[Ipobupka oborpeBaetcs B 6ane (4) teruionocureneM. Ha paccrosaum 10 mm
OT TpoOUpKK ToMmemarT TepmomeTp (5). McnpiTanne HaUMHAETCS ¢ BKIIIOUCHUS
o0orpeBa 0aHU U COCTOWT B OMPEJEICHUH €€ TEMIIEPATYPhl U JIaBJICHUS B PTYTHOM
MaHOMETpE Yepe3 OIMpeIesIeHHbIE TPOMEKYTKH BpeMeHH. [lo pesynbTaTam UCHbI-
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TaHUS COCTaBISAIOT rpadMK U3MEHEHHUs TeMIIepaTyphbl U JAaBJICHUS B PTYTHOM Ma-
HOMETPE Yepe3 ONpe/IeICHHbIC TPOMEKYTKHA BPEMEHHU.

B MoMeHT paznokeHus mojaumepa JIaBjieHue pe3Ko BO3PACTaEeT, YTO COMpPO-
BOXKTACTCSI CKAYKOOOPa3HBIM M3MEHEHHEM XOJa KPHBOH. DTOMY MOMEHTY COOT-
BETCTBYET OIpe/elieHHasi TemrepaTtypa t, kotopas omnpenensercs rpadhuyecky Ha
KPUBOW M3MEHEHHS TEMIIEPATYPHI.

OnpenensroT TeMIepaTypsl pa3IoKeHUs CTAOMIM3UPOBAHHOTO M HECTaOu-
JU3UPOBAHHOTO MOJIUIPOJICHOB.

CraOuin3upoBaHHBIA MOJIUIPONUICH MPUTOTABIMBAIOT CIEAYIOIIUM 00pa-
30M:

Hagecky | r HeCTaOMIM3UPOBAHHOTO MOJUIIPOIUIICHA TOMENIAIOT B CTYTIKY,
IPWIMBAIOT 2 MJI PacTBOpa CTa0MIM3aTOpa U TOOABISIOT 2 MJ JUATUIOBOIO 3(hu-
pa. I[loxyueHHy10 MacCy TIIATEILHO PACTUPAIOT MECTUKOM CTapasich HE pa3mas3aTh
Mo CTymnkKe. DTy paboTy MPOBOAAT MOJ TATOU 10 ucnapenus s¢upa. Obpasern s
OTIPEJICIICHHS] TEMIIEPATypPhl PA3JIOKEHUS TOHKEH OBITh THIATEIBHO BBICYIIEH OT
BJIaT'M U PACTBOPUTEIICH B BAKYYMHOM IIKady.

2.2.4. 3ananue. OnpenenuTs TeMIIepaTypbl pa3ioKeHUsT CTaOMIN3UPOBAH-
HOTO ¥ HECTAOMJIM3UPOBAHHOIO MOJIUNPONUiIeHOB. Cenath BHIBOBI 10 padoTe.

2.3. Ho.ﬂyqune IIPUBUTOI0 CONMOJIUMEPAa METOA0OM IMepeaavu HCIn.

2.3.1.1lenp pa®OThI: CUHTE3 MPUBUTOIO COMOIUMEpPA OyTaIUEHOBBIN KaydyK
- TOJIMMETHUIIMETAKpUiIaT METOJIOM Iepefjaut LENU U HUCCIEAOBAaHUE €ro CBOWCTB
IIPU OCAXKIACHUHU U3 PACTBOPA PA3IUYHBIMUA OCAJAUTEIISIMH.

2.3.2.0bbEKTBI 1 CPEACTBA UCCIJIEJOBAHMAI.

MoTop mBEWHbIHN, JaTp, XOJOAWIBHUK OOPATHBIN C XJIOPKAJIBIIMEBON TPyO-
KOM, TpyOKa JJIsl BBOJAa MHEPTHOIO rasza, Melanika, koiba tpexropias Ha 250 M
(na mmudax 2-Nel4 | 1-Ne 29), konba ogHoropias Ha 250 ma ( Ha uuude Ne 29),
BOJsiHAsl OaHs, TEPMOMETP 0 150°C, nepexon ¢ HIII 29 wa HII 14, mxad cy-
IIUJIBHBIN BaKyyMHBIN ¢ 000TpeBOM, CTakaHbl xumudeckue Ha 100 mi - 2 mt., 1u-
JUHAP MepHbIA Ha 150 M - 2 wr., yamku [letpu - 2 wt., kKaydyyk OyTaJueHOBBI -
4% p-p B TOJIyOJIe, METUIIMETaKpuiaT (TeperHaHHbIi), MepeKuch OeH30Ua, dTa-
HOJI, alleTOH, 0€H30J1, OSH3MH, OAJIJIOH C APrOHOM HJIM a30TOM

2.3.3. IPOTPAMMA PABOTEHI.

Puc. 5. IIpubop m1st moy4deHus: IPUBUTOTO COTIOIMUMEDA.



B tpexropayio kon0y nomematot 50 mi 4%-ro pacTBopa Kaydyka B TOJTYO-
ne, 15 mi MmetunMeTakpuiaTta u 15 mMr nepekucu 0eHzomia. BkitodaroT Memanky u
B PEAKIIMOHHYIO CMECH MPOITYCKAIOT MHEPTHBIM Tra3 B TeueHne 20 MHH., 3aTeEM, HE
MpeKpailiasi mojlaud UHEPTHOrO Ta3a W IMepeMeIlBas, HarpeBalOT PEaKIIMOHHYIO
KOJIOY Ha BojastHOM OanHe 10 98 - 100 OC B teuenue 1,5 yaca.

[Tocne okOoHUaHUS pEaKIUU OTKJIIOYAIOT TOK MHEPTHOIO rasa, pa3ouparor
npuodOp U MEPEIUBAIOT PEAKIIMOHHYIO CMECh B KPYTJIOIOHHYIO KoJIOy Ha 250 mul, B
KOTOPYIO MpeIBapuTesibHO HanuBaroT 60 M staHona Ocaaky garoT oTcTosAThes 10
- 15 MuH., 3aTeM CIMBAIOT PACTBOPUTEID B CIICHUAIBLHYIO OaHKY JJIsl CJIMBA, & OCa-
oK TipoMbIBatoT 30 mut aTanona. s nmpenoTBpalieHus BEICAXKUBAHUS MOJIMMEpa B
BUJIC TUIOTHOTO OcCajika (4TO 3aTPYJAHUT OTJEJICHUE TOMOIOJUMEPOB) PEaKIIMOH-
HYIO CMECh MPUOABIATH K TaHOJIY HEOOJBIIUMH MOPIUAMH TIPU TIEPEMEIIIUBAHUU.
B cnyudae oOpa3oBaHus KOMKa, MOJIMMEPHYIO MaccCy CJIEAyeT PacTBOPUTH B He-
OOJIBIIIOM KOJIMUECTBE TOTyos1a (TIpU HAarpeBaHUM) U CHOBA OCAJUTh B CTaKaHE dTa-
HOJIOM, OCTOPOHO MPUJIUBAs MOJUMEP K dTAHOJY MPHU MEPEMENTUBAHUN CTEKJIISH-
HOW MAJIOYKOM.

CobuparoT npubop M MOCIeIO0BATENBHO AKCTPATUPYIOT TOMOIIOJIUMEPHI U3
WX CMECH C MPUBUTHIM COTIOTUMEPOM.

1. Beigenenne monuMerunMerakpuiata. K cMecu moinmMmepoB NpHIMBAIOT
60 MJI alleTOHa ¥ HArpeBarOT JI0 KUIEHUS ¢ OOPATHBIM XOJIOJWIHBHUKOM B TEUCHHE
15 mun. OOpa3oBaBIIMIICS PaCTBOP OTICISIOT OT OCAJKa M CIMBAIOT B CICIHATb-
HYyI0 OaHKY JIJIsl CIIMBA.

2. Boeiienenre OyramneHoBoro kayuyka. K ocraBmieicss cMecHu MOJIMMEpPOB
npuwinBatoT 60 My O€H3MHA M HarpeBarOT A0 KUIEHUS ¢ OOPAaTHBIM XOJIOAWIbHU-
koM B TeueHue 30 MmuH. OOpa3oBaBIIMIACS PACTBOP OTIEIAIOT OT OCaJKa U CJIUBA-
10T B OaHKY JJ1sI CJIMBA.

3. Ob6padoTtka cononumepa. K ocrapuieiics cmecu npuiuBarot 15 mi 6eH30-
Jla U pacTBOPAIOT €€ PpU HarpeBaHuu B TeueHue 15 - 30 muH. 3aTtem B vamky Ilert-
pu ¢ 20 mJ1 3TaHOJIa TTOCTENEHHO BBUIMBAIOT TOJIOBUHY PacTBOpa; APYTyHO MOJIO-
BUHY pacTBOpa BhUIMBAIOT B Hamiky Iletpu ¢ 20 mu 6en3una. [lomumeps! BbIems-
I0T UCMapeHueM pactBoputene mox  Taroil.  ComocTaBisiioT — (PU3MKO-
MEXaHUYECKHEe CBOMCTBA (3JIACTUYHOCTH) MOJYy4eHHBIX 00pasnoB. Cymiar noamme-
pBI B BAKYyMHOM IKady mpu Temmepatype + 60 - +65° B Teuenue 30 Mum.
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2.3.4. 3aganue. Hanucatp peakiuio oOpa3oBaHUs MPUBUTOTO COMOIMMEpPA U
OOBSCHUTH €€ MEXaHHU3M, [T0Ka3aTh CXEMaTUYECKU U3MEHEHUE KOH(POopMaIluu MaK-
POMOJIEKYJIbl COTIOJIUMEpPA B 3aBUCUMOCTH OT HpHUpojbl ocamuTeliss. OObSICHUTD
pa3linuve B 3JACTUYHOCTU MOJHUMEPOB, OCAXKICHHBIX PA3TUYHBIMU PACTBOPUTEIIS-
MU.

2.4. DTepuduxkanus NOJMBHHUIOBOI0 CIMPTA YKCYCHBIM aHTHAPHUAOM

2.4.1. lenb paGoThl: moMyuyeHUE MOJMBUHUIIAIIETaTa MTyTEM STEPUPUKAIIUU
MOJIMBUHUIIOBOTO CITUPTA YKCYCHBIM aHTUIPUJIOM U U3YUYEHHUE PACTBOPUMOCTHU HC-
XOJHOTO M KOHEYHOTO MPOAYKTOB PEAKIIHH.

2.4.2.0bbEKTBI U CPEACTBA NCCJIEAJOBAHUA

Kon6a neyropmnas va 100 mi, oOpaTHBIN XOJOIWIBHUK, BOJHAS OaHs, Ta30-

Bas TOpeJIKa, CTakaHkl Ha 1,5 - 2 1M° , BopoHKa BroxHepa, 4acoBoe CTEKJIO, MOJH-
BuHWIOBKIN ciivpT (IIBC), ykcycHBIN aHruapua, anerat HaTpyust 0€3BOIHBIN

2.4.3. IIPOI'PAMMA PABOTDBI

1. [Monyuenue nonuBuHunamerara (IIBA) :

B kpyriononnyto kosily ¢ oOpaTHRIM XooauibHIKOM nomeniatoT 3 r [IBC,
35-40 r yKCyCHOTO aHTHIIpUAa , 3 T allerata HaTpus U, IPOJIyBasi HHEPTHBIM ra3oM
, HAarpeBaroT JI0 MOJIHOTO PACTBOPEHHUS MojiMMepa B TedeHue 1,5-2 yacoB Ha BOJIs-
HOI OaHe, a 3aTeM Ha acOECTOBOW CETKE HEOOJIBIIUM TJIAMEHEM TOPENKU (MHEpPT-
HBII Ta3 MPOMYCKaTh CO CKOPOCTHIO, HE MPEBBIIIAtONIEH 1-2 My3bIpbKa B CEKYHAY)

Puc. 6. [Ipubop mu1st moayyeHus MoJIMBUHUIIALIETATA.

2. Boinenenue [1BA.
B xon6y nanmuBator 50 MII alleTOHa U MEPEMEIINBAIOT COAEPKUMOE KOJIOBI
CTEKJITHHOM IMAJIOYKOM A0 IOJYYEHHs] TOMOI€HHOTo pactBopa. IlomydeHHslil 1mo-
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JIMMep aKKYpaTHO OCaXIAI0T B B JMS Topsideil BOJIBI, BRUIHBAS PACTBOP B BOJY He-
OOJBIIMMU MOPUUSMHU MPHU TIIATEIBHOM NepeMemBanuy. [lonyyeHHbIil npoayKT
IIPOMBITH BOJIOM HAa BOPOHKE bIOXHEpa 10 HEUTPAIBHOU PEAKIIMU ITPOMBIBHBIX BOJ
[TomyueHHBIH MONMUMEp pa3MeNbyaroT U CyIIaT B BAKYYMHOM CYIIMJIBHOM IIKa(y
pu 70°C. BrIcylieHHbI TOJMMEP B3BEIIMBAIOT HA aHAaJIUTHYECKUX Becax. Cre-
neHb 3TepuduKanuu a (B %) pacCUUTHIBAIOT MO POpMyIIE:

Am_
a=—"2".100
A’/}/Zme‘op
rne : Am - I3MEHEHNE MAcChl TMOJMMEPA B pe3yibTaTe peakiuu 3Tepudu-
IKCNn
Kallui , ONPEIEIECHHOE ONBITHBIM IIyTeM; A - U3MEHEHUE MacCChl MOJIMMEpa
meop

MIPU YCJIOBUU TIOJIHOTO MPEBPAILICHUS.
Jlanee omnpenensitoT CrnocOOHOCTh MCXOAHOIO MOJMBHHHWIIOBOTO CIIUPTA U MOJY-
YEHHOT'0 MOJIMBEHHWJIALlETaTa PaCTBOPSTHCS B allETOHE, BOJE, TETPAXJIOPHUIE yIJie-
pona. [Tomy4yeHHbIC qaHHBIC BHOCST B TaOmuUITy 2.1.

Tabnuma 2.1.
dopma 3armucH pe3ysIbTaToB:
PacTBOpsieMOCTh B paCTBOPUTEIISAX
[Tonumep BOJIa areToH CCl,

2.4.4.3ananue. HanucaTth cxemMy peakuuu STepUPUKALIIH.

1. Onpenenuth cTeneHb TepUPUKALNN TOTUBUHUIOBOIO CIIUPTA.

2. Onpenenutb pactBopumocth [IBC u [IBA B anerone, B Bojie, 4eThIpeX-
xJyiopuctoM yriepone. CoctaBuTh Tabauiyy ¢ obo3HaueHusimu: H - HepacTBOpuM,
M - manopactBopuM, HaOyxaeT, P - pacTBopum.
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JlaGopatopHas pabota Ne3.

OU3NKO-XUMUYECKHE CBONCTBA PACTBOPOB
[TOJIMUMEPOB

3.1. Onpenesienne ko3punreHTa HaAdOyXaHUsI MAKPOMOJIEKYJIbI
noJiumepa.

3.1.1. Ilens paboThl: onpeneeHue HEBO3MYIIIEHHBIX Pa3MEPOB IETH TOJIUMeE-
pa, ko durmenta HaOyxaHus MAKPOMOJIEKYJIBI B XOPOIIIEM PAaCTBOPHUTEIIC M BEIIH-
YUHBI CTATUCTUYECKOTO CErMEHTa MaKpOMOJIEKYIIbI.

3.1.2. OBBEKTHI U CPEJICTBA NCCJIEAOBAHIMAL.

Tepmoctat, Buckozumetrp Y 066enone wim BIDK, cekynmomep, rpyiia pe3nHo-
Bas, nuneTka Ha 10 mur (21mT.), kos6a miockooHHast Ha 50 M1, MarHUTHAs Melra-
Ka, pacTBOp (Ppakuuu MOJHUCTHUPOJIA B IHUKJIOrNeKcaHe ¢ KoHueHTpaumeu 0,5 r/m17,
LIMKJIOT€KCaH.

3.1.3. [IPOTPAMMA PABOTHI.

B nanHO# paboTe onpeAensoT XapakKTepUCTUYECKUE BSI3KOCTU MOJIUCTUPOIIA
B IIMKJIOTE€KCaHe MpH ABYX Temneparypax: 34° (0-remneparypa ajii CUCTEMBI TIOJIU-
CTUPOJ - IUKJIoreKcan) u 44°. Ilpu kax ol TemriepaType U3MepsIOT CHavajia BpeMs
UCTEYEHHUsS] YUCTOro pacTBoputens. MCXOIHYI0 CMECh MONMCTHPOIA M LUKIOTEeK-
caHe, pacclanBalOLIyIOCsl PY KOMHATHOM TeMmmepaType, nepea KaKIblM UCIOJIb30-
BaHHEM HEOOXOJUMO MEPEBECTH B PAaCTBOP, JIJISl YErO CMECh HArpeBarOT MpHU Iepe-
MEUIMBAHUH Ha MarHUTHOM MellaJike.

Bce n3MepeHust BBINOJHAIOT Ha KaWJUIIPHOM BHUCKO3UMeETpe Y 00enoae win
BIDXK cornacHo nopsiiky padoThl, OIIMCAaHHOM B TacopTe Mpuodopa.

B tepMocTaTMpyeMOM BUCKO3UMETPE M3MEPSIIOT BPEMSI UCTEUECHHS] YHUCTOTO
pacTBOPUTENSL HE MEHee 3-X pa3, IPUYEM OTCYETHI M0 CEKYHAOMEPY HE JIOJKHBI
pacxonutbess O6onee yem Ha 0,4 cek. BpuiMBaIOT pacTBOpPUTENh U3 BUCKO3UMETPA,
MOMEIIAOT B HETO 7 MJI HCXOJHOIO pacTBOpa MOJMMEPA U U3MEPSIOT €ro BpEMsI UC-
TeueHus. PazbaBieHne pacTBOpa MpOBOJAAT HETMOCPEICTBEHHO B BUCKO3UMETPE, MO-
cienoBaTeIbHO 100aBiss 7; 7 1 14 MII Y4UCTOTO PACTBOPUTEIIS.

Pesynbratel n3amepenuii opopMIIsIIOT B BUIE TaOIUITHI 3.1.

HcxomHblid pacTBOp MOJIMMEDA:

TemnepaTypa u3MepeHus:
Bpems ucteuenuss 4MCcToro paCTBOPUTENS tocer) :

Taomuna 3.1.
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t— BpEMi OTH = = (t-t /t op— /C
Oo0Bem KoHueHTpa- HCTEUOHILS n 0 | Myn ( 0) 0 | Nup~MNyn
pacTBOpa 1A pacTBO- pacTeopa
(MH) pa (CCK)
(r/m)

3.1.4. ObPABOTKA PE3VJIbTATOB

Ha ocHoBanuu IMOJNYUYCHHBIX TAHHBIX CTPOAT Fpa(bI/IKH 3aBUCHUMOCTH ITPHUBC-
I[CHHOﬁ BA3SKOCTHU OT KOHIOCHTpAIWH paCTBOpa AJIA ABYX TCMIICPATYP U 3KCTPAIIOJIA-
HHCﬁ HX K HYHGBOﬁ KOHIOCHTPpAIWKU HaXOIAT XAPAKTCPUCTUYCCKUC BA3ZKOCTHU IIPH

KaXXJI0l TEMIIEpaType.
ITo popmyne @nopu - Pokca:
3/2
(h3?)
[77]9 =@

M
pPacCUUTHIBAIOT HEBO3MYILEHHBIE pa3Mepbl MaKpPOMOJIEKYJ IOJUCTHUPOIIA,
MpUHHUMas TOCTOSIHHY10 @ paBHOU 2,84. 102 —c Y4ETOM IIEpEBOA 171 B oM.
ITo dbopmyie:
[ ] 1/3
o= n

B [77].9

onpenenstoT kodpdUIMeHT HabyxaHus MOJEKYJ MOJUCTUPOJIa B XOPOIIEM
pactBopuTene (IuKJIoreKkcad npu 44°).
ITo dhopmyne:

_hy’
" nlsin 9/2

BBIYHCIISIOT BEJIMYMHY CTATHCTHYECKOTO CETMEHTA TOJUCTUPOJIA, YINUTHIBAS,
YTO JJISI KapOOIIENMHbIX BUHWIOBBIX MoJIMMepoB jinHa cBs3u C-C 1=1,54 nm u Ba-
JeHTHBIH yron $=109,5° (sin$/2=0,816). 3Has BEIWYMHY CErMEHTAa M MPOCKIIHIO
(21 sin$/2)onHOrO0 MOHOMEPHOrO 3BCHA HAa OCh MaKpOMOJICKYJIbI, MOKHO OIIpe/ie-
JUTH YMCII0 MOHOMEPHBIX 3BEHBEB B CErMEHTE 10 (popmyiie:

b
> 2lsin9/2

PesynbpTaThl BceX pac4eToB BHOCST B Ta0IHILy 3.2.
Tabnuma 3.2
dopma 3a1rmcu pe3yabTaToB.

(he_z)m(n m) Olas’ b (nm) Ns

3.1.5. 3aganue. OOBACHUTH BIMSHUE TEMIIEPATyphl Ha Ka4e€CTBO PACTBOPUTE-
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Jd 1 pasMEpbl MaKpPOMOJICKYIJIBI; 06’I)}ICHI/ITB, YTO TAKO€ CTATUCTUYECKHUM CETMEHT
IMOJIMMCpPa U OT 4€TrO 3aBUCUT €TO pa3Mep?

3.2. Onpenenenne napamerpos K u o ypaBaenuss Mapka - Kyna -
XayBuHKa

3.2.1. Uenb pabotel: onpenenenue kouctanT K u o ypaBHeHnust Mapka - Kyna
- XayBHHKA JUT CHCTEMbI OJTMCTUPOII - IKiIorekcan npu 34°C.

3.2.2. OFBEKTHI 1 CPEJJCTBA UCCJIEAOBAHNMA.

Tepmocrtar, Bucko3zumetrp Y66enoae wiu BIDK, cekynmomep, rpyia pe3uHo-
Bas, urerka Ha 10 mi (2 mT.), Koa0a miockogoHHas Ha 50 MJI, MarHUTHAsT Mela-
Ka, PaCTBOPHI TpeX (ppakiMil MOJTUCTUPOJIa B IUKJIOTEKCaHe ¢ KoHIeHTparen 0,5
/171, IUKJIOTeKCaH.

3.2.3. IIPOI'PAMMA PABGOTELIL.

OnpenensoT XapakKTepUCTUYECKYIO BSI3KOCTh TpeX (paklMil MOJUCTUPOIA B
nukinorekcane npu 34°C, kak onucaHo Bble. [I0CKOJIBKY TP KOMHATHOM TeMITe-
paType cMecCh MOJIMCTUPOJIA ¢ HUKIOTEKCAHOM pacCiIauBaeTcs, €€ CIeNyeT MpeaBa-
PUTENBHO MEPEBECTU B PACTBOP HArpPEBAHUEM IPU MEPEMEIIMBAHUN HA MarHUTHOM
MelIaKe.

Bce n3mepenus BBIMOIHAIOT Ha KallWUIIPHOM BHUCKO3MMeETpe Y O00enone uiu
BITX cormacHo mopsiiky paboThl, OIMCAaHHOM B MACIIOPTE MpUOOpa.

PesynbraTel u3mMepennii opopMIIsItoT B BUAE TaOiuIbl 3.3 A1 Tpex Pppaxiuit
MOJINCTHPOJIA.

Tabmuma 3.3.
dopMa 3anucu pe3yabTaToB.

Oo6bem KoHnuenrpa-| t — Bpems Nom=vi0 | Nyx = (t-to)/to | Nup=Ny/C
PactBopa | ums pacTBo-| UCTEUEHUA
(M) pa pactBopa
(r/n) (cek)

CtposT rpaduku 3aBUCUMOCTH TIPUBEACHHOM BS3KOCTH OT KOHIICHTPAIIUH, 110
KOTOPBIM HAXOJAT XapaKTEPUCTHUECKYIO BA3KOCTH IS TpeX (pakiuid MOTUCTHPO-
7a. 3Has MOJIEKYJISIPHBIC MAcChl M XapaKTEPUCTHUCCKUE BSI3KOCTU (paKIIUA, CTPOST
rpaduk 3aBucumoct Ig[n] ot IgM mo koTopomy, COrJIacCHO ypaBHEHHIO

Ig[n] =1gK + algM

onpenessroT napamerpsl K u o.
Pe3ynbTaThl pacyeToB 3aMMChIBAIOT B TA0IUILY 3.4.
Tabnuna 3.4
@®opma 3anncu pe3yJbTaToB
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Monekynsapssle maccel|  1gM [n] lg[n] K a
bpaximii

3.2.4.3anganue. CrnenaTh BbIBOJ O (popMe MAKPOMOJIEKYJ MOJIMCTUPOIIA B pac-
TBOPE; pacCuMTaTh HEBO3MYIIECHHBIE pa3Mepbl IENU MOJMMepa, CTaTUCTHUYECKH
CErMEHT MaKpPOMOJIEKYJIbl MOJUCTUPOIA; OOBSICHUTD, CYHIECTBYET JIM 3aBUCUMOCTD
MEXIy pa3MepOM CErMEHTA U MOJIEKYJIIPHOM Maccoil mojiumepa.

3.3. OneHka noJMAUCIEepPCHOCTH NOJTUMEPOB BUCKO3UMETPHUYECKUM
MeTOoA0M

3.3.1. llenb paboThI: onpeaeneHrue CPeAHEBA3KOCTHBIX MOJICKYJISPHBIX Macc
OJIHOTO M TOTO K€ MOJUMEpPa B XOPOIIEM U IJIOXOM PACTBOPUTEIAX U OIEHKA CTe-
MIEHU MOJUIUCIIEPCHOCTH MOJIUMeEpa.

3.3.2. OBBEKTHI U CPEJACTBA NCCJIEAOBAHIAL.

Tepmoctat, Buckozumetp Y066enone wim BIDK, cekynmomep, rpyiia pe3nHo-
Bas, urerka Ha 10 mi (2 miT.), Koa0a miiockogoHHas Ha 50 MJI, MarHUTHAsT MelIa-
Ka, pacTBOP IMOJUCTUPOJIA B TOJIYOJIe ¢ KOHIICHTparuen 1 /11, ToJIyos1, 3TaHo.

3.3.3. [IPOTPAMMA PABOTHDI.

B kauecTBe XOpOIIEro pacTBOPUTENS UCIIONIB3YIO TOIYOJ, TUIOXUM PacTBOPH-
TeJIeM CITY>)KUT CMECh TOJIyoJia ¢ ATaHOJIOM, cojiepxkaras 25 00.% sTaHona.

Bce M3MepeHHst BBIIONHSIOT MpH 25° Ha KalMILIIPHOM BHCKO3UMeTpe Y66e-
noae wiu BITK cornacHo nopsiky paboThl, ONMCAHHOM B MACIOpTe puodopa.

C Hauana onpenemnstoT MOJIEKYJISIPHYIO MacCy MOJIMCTUPOJIa B XOPOIIIEM pac-
TBOPHUTEJNIE-TOJIYOJIe, 3aT€M OMNPENESIOT MOJICKYJISIPHYIO MAacCy IOJUCTUPOJa B
IJIOXOM PaCTBOPHUTEJIE - CMECHU TOJIyOJIa C 3TAHOJIOM.

JIJ1st IPUTOTOBJICHHSI UCXOJTHOTO PACTBOPA MOJUCTUPOJIA B INIOXOM PaCTBOPH-
TeJe K SMII. pacTBOpa mojaucTupoia B tonyone (C=1r/mm) nobasnsroT 2.5 mil. Tory-
ojla ¥ 2.5 MJI. 3TaHOJa. DTAaHOJ N00ABISAIOT HEOOJIBITUMU TOPIUSAMU TIPH TIEpeMe-
IIMBAHUU PACTBOpA, CIEIS 3a TEM, YTOOBI pacTBOp OCTaBajCs Mpo3padyHbIM. B pe-
3yapTare nojydarot 10 mut. pactBopa nosnuctupoda (C=0.51/m1) B cMecu ToJiyosia u
sTaHoia. [{ns pazbaBieHus: UCMONIB3YIOT CMECh TOJIYOJIa U 3TaHOJa, KOTOPYIO Mpei-
BAPUTEIBHO rOTOBAT, cMemuBasa 30 My, Tonyosa ¢ 10 mi. sta”osa. Pe3ynbTaTsl us-
MepeHul opopMIISIOT B BUIEe TaOmuibl 3.5.

Ta0muna 3.5.
dopmMa 3anucu pe3yJabTaToB.
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O0bem | Konnenrpa- t—BpeMS | Nom-pio | Nyx = (tto)/to | Nup=Mya/C
PacTBOpa | mus pacTBo-| HUCTEUCHUS
(M) pa pacTBopa
(/) (cex)

3.3.4.0bPABOTKA PE3VYJIbTATOB

Ha ocHoBanuu IMOJNYUYCHHBIX TAHHBIX CTPOAT Fpa(bI/IKH 3aBUCHUMOCTH ITPHUBC-
I[GHHOﬁ BA3SKOCTHU OT KOHICHTPALIMU AJIAA paCTBOPOB IIOJIMMCPA B XOPOIIECM U IIJIO-

XOM PacCTBOPHUTENSAX. DKCTPAIOIAIMEH TOJTYyYEHHBIX 3aBUCUMOCTEN K HYJIEBOW KOH-
LEHTPAMHA HAXOIT XapaKTEPUCTUUECKUX BA3KOCTEM.
[To popmyne Mapka - Kyna - XayBuHka

[n] = KM*

BBIYMCIISAIOT MOJICKYJIAPHBIE MACChl ONUCTHPONa My1 u M, COOTBETCTBEH-

HO, B XOpOIIEM M IUIOXOM PAacCTBOPUTENSAX, OTHOIICHUE KOTOPBIX SIBIIACTCS MEpOM

MOJUMCIIEPCHOCTH TosiuMepa. g pacdyeTa ucnoib3yroT KOHCTaHThl K U o, mpuBe-
JIeHHbIEe B TaOauIe 3.6.

Tabmuma 3.6.

Koncmanmuwt ypasnenua Mapka - Kyna - Xaysunka

Cucrema K-10000 |a T.°C
MTOJIUMEP-PaCTBOPUTEITH

[TonucTupos-Toyosn 1,18 0,72 25
[Momuctupon-ronyon (75%) 10,80 0,5 25
+ atanoun (25%)

PaccuuThIBarOT OTHOLIEHUE MOJIEKYJISIPHBIX MAacC IOJUCTUPOIIA B XOPOLIEM U
MJIOXOM PacTBOPUTENAX. Pe3yabTaThl pacyeToB BHOCST B Ta0IHILy 3.7.

Tabnuma 3.7.
dopma 3a1mcu pe3yabTaToB.

Cucrema M
OJIMMEP-PACTBOPUTEITH

n (] My1/My2

3.3.5. 3amanue. OOBACHUTH BIMSHHUE KAauyeCTBAa PACTBOPUTENS HA BA3KOCTH
pacTBOpa MOJMMEPA U HA U3MEPSIEMYI0 MOJICKYJAPHYIO MacCy MOJIUIUCIIEPCHOTO
noJimMepa
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3.4. OnpenesieHne MOJIEKYJISIPHOM MaccChl MOJIUMepa
10 U mocJie 001y4YeHust

3.4.1. llenn pabOTHI: ONMPEACICHUE CPETHEBIZKOCTHON MOJICKYISIPHON MacChl
MOJIMMETHIIMETAKpUIIaTa 10 U TMocje 00ydeHHUs €ro pacTBOpa yIbTpapuoIECTOBBIM
CBETOM.

3.4.2. OBBEKTHI 1 CPEJJCTBA UCCJIEAOBAHNMA.

Tepmocrart, Bucko3umetrp Y066emoae wim BITK, cekynmomep, rpyiia pe3uHo-
Bas, ureTka Ha 10 mu (2 mT.), Kosa6a miockogoHHas Ha 50 MJI, MarHUTHasT Mela-
Ka, IpoOUpKa M3 KBapIEBOI'O CTEKJIa, pTYTHO-KBapIeBas JiamIia, pacTBOp IMOJUMeE-
TUJIaKpHIIaTa B Xjopodopme ¢ koHreHTpaiueit 0,5 r/mi, xaopodopm.

3.4.3. [IPOT'PAMMA PAGOTHBI.

Bce M3MepeHust BBIIONHSIOT MpH 25° Ha KalMIUIIPHOM BHCKO3UMeTpe Y66e-
noae wiu BITK cornmacHo nopsiky paboThl, ONIMCAHHOM B TTACMIOPTE MpUbdopa.

CHauana onpenensioT MOJEKYJSIPHYIO Maccy MOJMMepa B HEOOIYyYEHHOM
pacTBope.

3aTem 7 MJI TOTO € UCXOIHOI0 pacTBOpa HAJIMBAIOT B KBAPIEBYIO MPOOUPKY
¥ 00Ty4aroT ynbTpaduoIeTOBBIM CBETOM, HCTOYHHKOM KOTOPOTO SIBISIETCS PTYTHO-
KBapleBas jammna. Bpems o0nyuenus 3agaercs npenoaasatenem (10, 30 mun.). Ec-
JM 32 BpeMsl 00JydyeHHUs PAaCTBOPUTENb YaCTUYHO HCHApPUIICS, TO JOBOIAT 00BEM
pacTBopa 0 Ha4aJbHOM BETUYMHBI, JOOABUB YHCTOTO pacTBopuTess. Onpenenstor
XapaKTepUCTUUECKYIO BSI3KOCTh IMOJMMEpa B OOJy4eHHOM pacTBope. Pe3ynbrarhbl
U3MepeHuil 0OpMIIAIOT B BUE TaOIuIhI 3.8.

Tabnuma 3.8.
dopma 3a1ncu pe3yabTaToB
[Tonumep | O6beM | Konmen-| t—BpeMs | Mo - vio Myz= 3 Mu =
oOiyueH- | PacTBo-| Tpaumsa | ucTeueHHs (tto)/to | =m,/C
HBIN win | pa (MJ1)| pacTBOpa| pacTBopa
HEOoO0Ty- (r/nmm) (cek)
YCHHBIN

3.44.0bPABOTKA PE3VJIbTATOB
Ha ocHOBaHMM TIOJIy4eHHBIX NAHHBIX CTPOAT TpadUKU 3aBUCUMOCTH TpPHUBE-
JICHHOM BSI3KOCTH OT KOHLICHTPAIUM I pACTBOPOB MOJIMMEpPA B XOPOIIEM U ILIO-

XOM PACTBOPUTENAX. DKCTPAIIOJISILIUEN MOJYYEHHBIX 3aBUCUMOCTEN K HYJIEBON KOH-
IEHTPAIMN HAXOAAT XapaKTePUCTUICCKUX BI3KOCTEH.

PesynbraTel n3Mepenuit opopMIISIIOT B BUIE€ IBYX TaOiuIl Tuma 1ad.l u rpa-
(PMKOB 3aBUCUMOCTH T, OT KOHLEHTpPALMK U1 HEOOIyYEHHOrO U OOIy4EeHHOIO
pactBopa noiumepa. [lo popmyne Mapka - Kyna - XayBuHka
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[n] = KM*
BBIYHCIIAIOT MOJIEKYJISIPHYIO Maccy MOJIMMETHIMETAKpHIIaTa 10 U mocie 00-
JYYEHHS €ro pacTBopa yiIbTpadruoICTOBBIM CBETOM.

Jli1s1 pacuerta HCHOB3YIOT KoHeTaHThl K = 0,48¢10% 1 o = 0,8 1 cHCTEMBL
TOJIMMETHIIMETaKpUIaT - xaopodopm mpu 25° C

3.4.5. 3ananue. OOBACHUTH MPUUMHY U3MEHEHUS MOJIEKYJISIPHOM Macchl Mo-
JUMepa M HallMcaTh OCHOBHBIC YPaBHEHHs peakluii, MPOTEKAOIINX B CUCTEME MOJ]
NEHCTBUEM OOJTyUEHUSI.

3.5. Onpenesienne O-TemnepaTypbl MOJMMEPHOTO PAcTBOpPA MO KpUTHYe-
CKHMM TeMIlepaTypaM pacTBOpPeHMs MoJUMepa.

3.5.1. lenp paboThl : mojydeHue (ha3oBBIX AHATPAMM CHUCTEMBI IMOJIUMEP-
PacCTBOPUTEIH JUTsI HECKOJIBKUX (PaKIIUil TTOJIMMEpa 1 OlpeielieHue 0-Temneparypsl
MOJIMMEPHOTO PacTBOpA.

3.5.2. OBBEKTHI U CPEJICTBA NUCCJIEAOBAHNMAL.

TepmocTaT BO3LYyIIHBIN, TEPMOCTAT BOAHBIN, aMITyJIbl C PACTBOPAMH PAa3HBIX
KOHLEHTpaui (ppakiuuil MOJUCTUPOJA PA3HBIX MOJEKYISIPHBIX MacC B IUKIIOTEK-
CaHe.

3.5.3. IPOTPAMMA PABOTHDI.

@®a30BbIe AUArPAMMBI MOJYYarOT MO TOYKAaM NMOMYTHEHUS W MPOCBETIICHUS,
IIOCJIEA0BATEIBHO OXJIaXasi U HarpeBasi CMECU Pa3HbIX COCTaBOB.

3anasiHHbIE CTEKJISTHHbIE aMITyJIbl CO CMECSIMU (PPaKLMi MOJUCTHPOJIA C LIUK-
JIOTEKCAHOM Pa3HbIX COCTABOB IIOMEIIAIOT B BO3AYIIHBIM TEPMOCTAT, HATPETHIN 10
temnepatypsl 40-50°C, u B TeueHue 30 MUH BBIAEPKUBAIOT X MIPU 3TOW TEMIepa-
Type , MEpUOIUYECKH B30ANThIBAasl COAEPKUMOE aMIyJl JO0 0Opa3oBaHMsI TOMOTEH-
HBIX [TPO3PAYHBIX PACTBOPOB.

3aTeM aMITyJbl IEPEHOCAT B BOAHBIM TEPMOCTAT, MIPEABAPUTEIIBHO HATPETHIN
no T=35°. BelmepxaB pacTBOpHI MPU ITOM TeMIleparype 6 MHH, HAYMHAIOT HX
OXJIaXJaTh. /[ 3TOro Ha KOHTAaKTHOM TEPMOMETPE 3aJa0T TeMmIepaTrypy Ha 5°
HIDKE U BKIIIOYAKOT BOJHOE OXJIAXKJEHHE TepMmocTaTta. Korma temmeparypa HOCTUT-
HET 3aJlaHHOT0 3HAYEHUs, NMOHWKAIOT TEMIEPATYPY HA KOHTAKTHOM TEPMOMETPE
emie Ha 5° u T.4. Temneparypa B BOOHOM TEPMOCTATE JOJKHA CHUKATHCS CKOPO-
cthto 1-2°/10 mun. [ToMmyTHEHHUE pacTBOPOB B aMityjiaX (PUKCHUPYETCS BU3YyalIbHO: 3a
Temreparypy ¢asosoro pacciaoenus (Ty, ) IpUHUMAIOT Ty TeMIeparypy, Ipu KOTO-
PO CTAHOBUTCSI HEBUUMBIM 4epe3 padourii pacTBOp MEYaTHBIA TEKCT HA Ta3€THOM
JIMCTE, NTOMEIEHHOM 033y TEPMOCTaTa ¢ amIyJiaMu. Temieparypy OTMEUYaer Io
KOHTPOJILHOMY TEPMOMETPY B BOJZHOM TepMmocTare. Korma Bce pacTBOpBI IOMYyTHE-
10T, UX HAYMHAKOT HArpeBaTh, IOCTENEHHO MMOAHUMAs TEMIEPATYPY HA KOHTAKTHOM
TEPMOMETPE U BBIKIIIOYMB BOAHOE OXJIAKICHHUE TepMocTara. GUKCUPYIOT TEMIEpa-
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TYpbl PACTBOPEHHS CMECEH, T.€. TEMIIEPaTypPhl, IPU KOTOPBIX CKBO3b CJIOM pacTBOpa
CTAHOBUTCSI BUJMMBIM I€UaTHBIA TeKCT. TemmepaTypsl (a30BOro pasieiieHus, Io-
Jy4YCHHBbIE TPU HarpeBaHUM W OXJKJICHHH CMECEH IOJIMMep-pacTBOPUTEIh, HE
JOJDKHBL pa3nuyarhbest 0onee, yeM Ha 0,5°. I kaxkaoi cMecu HaXOIST CPEIHIOI0
T4p.. Pesynprarel HaOmroaeHMi 0QOPMILAIOT B BUJIE TaOaMIEI 3.9.
Tabmmma 3.9.
dopmMa 3arncu pe3yabTaToB.

MonekynspHas macca

bpakiuit
NoNe ammyn

KonnenTparus B r/m
Typ. |IpH OXIAKIECHUU

IIPU HarpEeBaHUH

Cpennsisa

3.5.4.0bPABOTKA PE3VYJIbTATOB

[To maHHBIM TaOMUIIBI IS KaXKI0M (Ppakiuu moimumepa cTposT (Ha3oBbie AHa-
IpaMMbl CUCTEMBI TIOJIMCTUPOII - HUKIIOTEKCaH, OTKJIAbIBasA 10 ocu opauHaT Ty, a
no ocu adciucc - xoHreHTpamuio pactBopa C. Ilo makcumymam (ha3oBbIX qua-
rpaMM HaxoAAT KpUTHUYecKhe TemmepaTypa pactBopenus (T,) momucrupona pas-
HBIX MOJICKYJIIPHBIX MacC B IIUKJIOT€KCAHE.

Jlist onipenenienus O-TemmnepaTyphl, COrJIACHO YPAaBHEHHUIO

1 1 1(1 1
—==+ +
T 6 ¢0\2P pl2
cTposaT rpaduk 3aBucumoctu I/Ty, ot /M°°. DKCTpanoJisIuend MoJTy4eHHOU

saucumocTH K /M = 0 HaxomaT BenmunHy 1/0. Pe3yabTaThl pacyeToB BHOCAT B
tabuity 3.10.

Tabnuma 3.10.
dopmMa 3anucu pe3yabTaToB.

M M> | IIM%® [To(C) | To(K) [ITo(K) | 176 0(k) | 6(°c)

3.5.5. 3aganue. IIpoananusupoBaTh 1 OOBACHUTH (HA30BBIE TUATPAMMBI CH-
CTEMBI MOJUCTUPOI - IIUKIIOTEKCaH; JaTh ONpEeICHHE O-TeMIepaTyphl.

3.6. OuneHka NoJIMIUCIEPCHOCTH MAKPOMOJIEKYJI MOJIUMEPA MEeTOI0M
reJib-NpoOHUKAKIIEH XpoMoTorpadumn.
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3.6.1. Uenp pabotel: TlonyueHrue KpUBOW 3MHOMpOBaHUS i (PpaKkIuu MOJIH-
BUHWJITIMPPOJINJIOHA U OLIEHKA MOJIEKYJISIPHONU Macchl U KoadduimenTa 00bEMHOTO
pacrpeiesieHuss MaKpOMOJIEKYJT TTOJIMMepa.

3.6.2. OBBEKTHI 1 CPEJJCTBA UCCJIEAOBAHNMA.

Xpomarorpadudeckas KoJoHKa, criekTpodoromerp tuna CD-26, kroBeTsl 10
MM *10 MM (2 mIT.), IITaTUB ¢ HAOOPOM MPOOUPOK, MEPHBINA HUANHAP Ha 10 M1, MH-
neTka Ha | mul, BOAHbBIE PacTBOPHI (hpakuuii MOJMBUHUIIUPPOINIOHA C KOHIICHTpA-
uuen 0,5 r/m.

3.6.3. [IPOTPAMMA PABOTBI.

PaboTy BBINOJHSIOT C MOMONIBIO XpoMaTorpaduyeckoil KOJIOHKH, 3al0JIHEH-
HOI HaOyXIIMM B BOJIE TeNieM aekcTpaHa — ceamekcom mapku G-100. BeicoTa cios
renst B kosoHke 30 cm. Ilepen paGotoii naroT creub M30BITKY IHUCTUILIUPOBAHHOM
BOJBI HaJ cioeM re. [Innerkoil B 0uH npuéM BHOCAT B KOJIOHKY 1M1 pacTtBopa
NOJINBUHWINUPPOJIUIAOHA. [lat0T pacTBOpPY BIIUTAThCA B reilb. BHOCAT B KOJIOHKY C
NOMOUIBIO MUIMETKU JUCTUIMPOBAHHYIO BOJly B TAKOM KOJIMYECTBE, YTOOBI HAJl Ie-
jeM obpaszoBaiics ¢i10M Boabl ToamuHOM B 1 cMm. Kak Tosbko pabouunii pacTBOp BIU-
TaeTCs B T'ellb, HAUNHAIOT 3IOMPOBAHUE MOJIMMEPA, B HENPEPBIBHYIO M01ayy Ha
KOJIOHKY JUCTHJUIMPOBAHHOW BOABI M coOupas (ppakuuyd B MEPHBIMA IWIMHIP, U3
KOTOPOTO MOCJIEA0BATEIBHO NEPEIUBAIOT B OTAEIbHBIE IPOHYMEPOBAHHbIE TPOOUP-
k. O0BEMBI Ppakuuii TouHO H3MepsoT. O0bEM nepBoi ppakuuu 10 M1, KaxKablii
nociuenyroumii — 3 mit. [Ipouecc npoaomkaroT 10 T€X Mop, MOKa CyMMapHbIA 00b-
ém smoara nocturer 50 mu. KoHuenTpamuio nonuMepa BO (Gpakuuax 3iroaTta
OMPENIEIIAIOT MO MOTJIOMICHUIO OJUBUHUITIUPposinioHa B YD — obnactu. s aT0-
ro C IMOMOIIbIO CIIEKTPOPOTOMETPA U3MEPSAIOT ONTUYECKUE MJIOTHOCTH D Kaxmoi
dbpakiuy npu
A=225 HM | TOJIIIMHE cJIos B KioBeTe 1 cM. B KIoBeTy CpaBHEHUS IOMEIIAIOT
PacTBOPUTEIb - TUCTUIUTUPOBAHHYIO BOJY.
Pe3ynpTaThl n3mMepeHuii opopMIIsIoT B BUAE TaOauisl 3.11.
Tabnuua 3.11.
dopmMa 3anucu pe3yabTaToB.

[Tpobupka, CymmMmapHsiii 00bEM dm10ata Ve, M D 225 um
NoNe ii/m
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3.6.4. ObPAGLOTKA PE3VJIbTATOB.

CTposT KpUBYIO 2IMHOMPOBAHUS NOJMBUHWIIIUPPOJIUIOHA, OTKIAAbIBAS IO OCH
OpAVHAT ONTHUYECKHE TUIOTHOCTH (pakmuii D, a mo ocu abcuuce — SITOUPYIOITIE
00BbEMBI (ppakuuii V. KpuBas smouMpoBaHusl aHATIOTHYHA KPUBON MOJIEKYJISIPHO —
MaccoBOro pacnpezenenus nonumepa. [lo dopmyne V, =V, + K,V, paccCUuTHIBAIOT

ko3 uimeHT o0bEMHOrO pacmpeneneHus Ky Mojiekya MOIMBUHUIIUPPOIIHIOHA
JTAHHOW MOJIEKYJISIpHOM Macchl. HeoOxomumble 115 pacyéTa mapamMeTphl KOJIOHKH V)
u (Vot+V) coobmarorcsa npenojaBareneM. OHU OMpPEAENISIOTCS MPeIBAPUTEIBHO O
AIMIOUPYIOMIUM 00bEMaM COOTBETCTBEHHO OYEHb OOJIBIIMX U OYEHb MaJIbIX YACTHII.
[Ipu pacuére B kayecTBe Ve IPUHUMAIOT ATIOUPYIOMUNA 00BEM, OTBEHAIOIINI MaK-
CUMYyMY Ha MOJYYEHHOW KpUBOM 3monpoBanud. [1o 3ToMy 00bEMY OLIEHHMBAIOT MO-
JIEKYJISIPHYIO MacCy € MOMOIIbIO KAJIMOPOBOYHOU KPUBOH.

3.6.5. 3aganue. OOBSCHUTH NPUHLUI PAOOTHl XPOMATOrPAPUUECKON KOIOH-
KH, OOBSACHUTH COOTBETCTBUE MEXKIY MOJYUYEHHON KPUBOM 3IIOUPOBAHUS U KPUBOM
MOJIEKYJISIPHO — MAacCOBOTO pacHpeAcsieHUs; Kakoh CMbICT uMeeT K03 UIIMEHT
00BEMHOTO pacnpeerneHus?
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JladbopaTopHasi paGora Ned

OU3UKO-XUMUUYECKHE CBONMCTBA TTOJIUAJIEKTPOJINTOB

4. 1. Onpeneﬂeﬂue KOHCTAHT AUcconanunuun HOJII/IMepHOﬁ KHCJIOTHI U €€
HU3KOMOJICKYJIAPHOT0 aHaJiora.

4.1.1. Lens pabotsr: ComnocTaBnenue 3aBucumocteit pK ot o 11 momaukuc-
JOTHI ¥ €€ HU3KOMOJICKYJISIPHOTO aHaJora; u3ydyeHue THIpOAMHAMUYECKOTO MOBe-
JICHUS TIOJIMKHUCIIOTHI M BIMSHUS MOHHOM CHIIBI pacTBOpa B IMpOLIECCE MOTEHIINO-
METPUYECKOTO TUTPOBAHUS MTOJTUKHUCIIOTHI.

4.1.2. OBBEKTbI 1 CPEACTBA NCCJIEJJOBAHV .

JlaGoparopusiit pH-metp pH-150M, MarnuTHasi memianika, aHaJIUTHUYECKUE
BECHI, BUCKO3UMETP, CEKYHIOMEp, PE3UHOBAs Tpylla, cTakaH Ha 50 mi. OropeTka
Ha 20 wmu, BogHble pactBOphl nonuakpuioBoi (ITAK) u mommmerakpuiioBoit
(ITMAK) xucnot ¢ konuentpaiueir 0,05 M, BoaHbIE pacTBOPHI MPOMHOHOBON U
M30MacisiHOM KuciaoT ¢ KoHueHTpauued 0,05 M, Boansiii pactBop NaOH ¢ koH-
nentparueii 0,1 H., NaCl (cyxas comb).

4.1.3 IIPOTPAMMA PABOTELIL

PaboTa BbeImonHAETCS Ha JabopaTopHOM pH-MeETpe cO CTEKISHHBIM 3JIEK-
TPOJIOM B KaU€CTBE U3MEPUTENILHOTO TP KOMHATHOM TeMmeparype.

TurpoBanue pacrsopa nojukucaorsl. 20 mu 0,05 M BoaHOro pacrsopa
[TAK (nmu IIMAK) tutpytor pactBopom 0,1 H. NaOH, onHOBpeMeHHO HU3MeEpsis
BA3KOCTh PAaCTBOpPA HAa BUCKO3UMETpE. PacTBOp ¢ MOMOIIIBIO TPYILN 3acachiBaeTCs B
BHUCKO3UMETP TaK, 4YTOOBI YPOBEHb pacTBOpa ObLI Ha 3-4 CM BbIllI€ BEPXHEW METKU
HaJ IIapUKOM BUCKO3UMETpa. CEeKyHIOMEpPOM M3MEPSAIOT HE MEHee 3 pa3 Bpems
IIPOXO0’KJIEHNSI MEHUCKOM PAacCTOSIHUS OT BEPXHEW J0 HUKHEN METKM Ha BUCKO3U-
MeTpe. Bpems ucreueHus u3MepsoT U1 HCXOIHOIO pacTBOPa MOJMKHUCIIOTHI U 3a-
TEeM B XOJI¢ TUTpOBaHUs BOJIM3M cienyromux 3Hadennit pH: 4,0; 4,5; 5,0; 5,5; 6,0;
7,0; 8.,5; 9,5, 11,0. Ilocine okoHYaHUSI TUTPOBAHUS, TIIATEIHLHO BHIMBIB BUCKO3M-
METp, ONPEIEIISIOT BpeMs UCTEUYECHUS YUCTOTO pacTBOpUTEISI—
JUCTUJINPOBAHHOM BOJIBI.

dopmMma 3anucu pe3yabTaToB:

BpeMs ncteueHus 4ucToro pacTBOpUTENs tp = C

Taomuna 4.1.
Kommyectso  |pH pacteBopa |Bpems ucre- |n,., =t/ Nya = -1
n100aBIIEHHON YEeHUs PaCTBO-

IIEJI0YH, MJI pat, c
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TurpoBaHue pacTBopa HHU3KOMOJIEKYJAPHOH Kucaorbl. 20 mia 0,05 M
BOJHOTO pacTBOpa IMPOMMOHOBOW (MM M30MAcCisIHOM) KHUCIOThl TUTpyroT 0,1 H
NaOH.

TurpoBanue pacrBopa IIAK B npucyrcTBUM HEHTPAJIBLHOM COJIH.

20 mx 0,05 M Boanoro pactBopa ITAK tutpyror 0,1 H. NaOH B npucyrcrBuu ta-
koro konuyectBa conmu NaCl, yToObl KOHIIEHTpaIUsl OCIeAHEN B pacTBOpe Oblia
0,1M.
dopmMa 3aIncH pe3yabTaToB:

Tabnuua 4.2.
KonnuectBo 100aBneHHON €049, MII pH pactBopa

4.1.4. OBPABOTKA PE3VJIbTATOB.
Ha omHom rpaduke cTposST TpU KpUBBIE NOTEHUUOMETPUYECKOTO THUT-
poBanus. 3HayeHusa pK Ui MOJMKHUCIOTHI U €€ HU3KOMOJIEKYJISIPHOTO aHajora

o
paccunThBatoT 1m0 hopmyne PH = pK + lgg. [Ipu 5TOM NMPUHUMAIOT, YTO B

OTCYTCTBHE IIIE€JIOYM CTEMEHb JUCCOIMAlUU cllaboil kucimotel o=(0, a B TOYKE
HeWTpanu3auu o=1 1 94TOo MEXIy KOJUYECTBOM JOOABJICHHOM IIEJIOYU U O UME-
eTCs psiMasi 3aBUCUMOCTh. Pe3ynbTaThl 3auchiBaloT B Ta0IuIty 4.3.

Tabnuua 4.3.
dopma 3anrcu pe3yabTaToB:
[TAK (uu [IMAK) [IponroHoBas (Miau u3o-
a Ig a MacJIsiHas ) KHCIIoTa
l-« pH pH pH pK

CrposT rpaduxu 3aBucuMocTtd pK oT o 111 HOJMKKUCIOTHI U €€ HU3KOMOJIe-
KYJISIPHOTO aHaJiora. JKCTpanoJisiiuen 3aBucuMocTd pK ot o k =0 onpenenstor
KOHCTaHTy auccormanuu pK, moaukuciaotsl. CTposT rpaguk 3aBUCUMOCTU y]1€Ib-
HOM BA3KOCTH pacTBOpa MOJMKUCIOTHI OT pH pactBopa.

4.1.5.3apanue. OOBSICHUTD pa3iiyue B MOBEJACHUU MOJTMMEPHON KUCIOTHI U
€€ HU3KOMOJIEKYJISIPHOTO aHaJora; Kak BJIMSIET MOHHAs CHJIa pacTBOpa Ha MOBEJE-
HUE TIOJIUDJIEKTPOJIUTA B PACTBOPE; OOBSICHUTH 3aBUCHUMOCTH BSI3KOCTH PacTBOpa
oJauKuciIoTel oT pH pacTBopa.
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4. 2. OnpenesieHue N303J1eKTPUIECKOH TOUYKH MOJAMaM(oJIUTA

4.3.1. Llenb pabotel: OnpeienieHne N303IEKTPUUECKOM TOUKH KeJlaTUHA Me-
TOJIOM BUCKO3UMETPHH.

4.3.2. OBBEKTBI U CPEJJCTBA UCCJIEAOBAHIA.

Jlaboparopusiit pH-metp pH-130M, Tepmoctar tuna N-16, maruutHas Mme-
miajaKa, aHaJIUTUYECKHE BEChl, BHUCKO3UMETpP, CEKYHJIOMEp, PE3MHOBas TIpyllia,
IUIOCKOOHHAs Kos0a Ha 50 M1, MepHBIH HUAMHAP Ha 25 mi, GropeTka Ha 20 mu (2
IIT.), ’KeJIaTUH nuIeBok, BoaHbI pacTBop NaOH c konnentpanueit 0,02 H., Boj-
HeIil pactBop HCI ¢ konuentparueit 0,03 H.

4.3.3. IIPOI'PAMMA PABOTBI.

Pabota BeinosiHsieTcst Ha pH-MeTpe Co CTEKJIIHHBIM 3JIEKTPOJAOM B KaueCTBE
n3meputenbHoro mpu 40 °C.

N30371eKTpUYECKYI0 TOUKY JKEeJIaTHHA OMPEACIISIOT IO U3MEHEHUIO BSI3KOCTH
€ro pacTBOpa IMpU TUTPOBAHMM KUCIOTOM M menoubto. ['orosat 50 mu 1 %-Horo
pacTBopa kKejJaThHA B BOJIE, PACTBOPSIS €ro MPU HarpeBaHUU J0 TeMIepaTypbl HE
BbilIe 40 °C 1 nepemMemnBas ¢ MOMOIIbI0 MATHUTHOW MEIIATIKH.

YacTs mpuroToBieHHOro pactBopa (20 Mi1) moMemnaT B TEPMOCTaTUPOBAH-
Hy10 siueiiky mnst tutpoBanus v TuTpyroT 0,03 H. HCI, ogHOBpeMeHHO u3Mepss
BS3KOCTh PacTBOpA, KaK 3TO OMHUCAHO B padote 4.1. BsA3KoCTh U3MEPSIOT sl MC-
XOJIHOTO PAacTBOpa M B MPOIECCE TUTPOBAHUS KHUCIOTOM BOJIU3U CIEAYIONMIUX 3HA-
yenuit pH: 4,75; 4,5; 4,25; 4,0; 3,5; 3,0; 2,5; 2,1. Ilo OKOHYaHUU TUTPOBAHUS
ANEKTPOAbl MPOMBIBAIOT JUCTUJIMPOBAHHOM BOAOW, BHCKO3MMETP TINATEIHLHO
MOIOT TOpsSYeid BOJOW W OMNPENETSIOT BpEeMs MCTEUYEHHUS YUCTOTO PACTBOPHUTENS
(mucTuupoBanHou Bojibl) Tipu 40 °C.

Hpyryto nopuuto (20 M) pactBopa xkenatuHa TutpyroT 0,02 H. NaOH. Bsi3-
KOCTh M3MEPSIOT ISl UCXOJHOTO pacTBOpa M BOJIM3M ClIeAyOIMMX 3HadYeHuil pH:
6,0; 7,0; 8,0; 9,0; 10,0.

dopma 3armcu pe3yabTaToB:

Bpewms ucreuenus pactBopurensi t,= ¢
Tabnuua 4.5.
KomuuectBo no6as- | pH |Bpewms ucreuenus Nom=1/to Nya=t/-1
JICHHOMW KHCJIOTBI pactBopat, c

WJIM IIIEJIOYH, MII

4.3.4. ObPABOTKA PE3VJIbTATOB.

CTposiT KpUBYIO MOTEHIIMOMETPUYECKOTO TUTPOBAHUS PACTBOPA KEJIaTUHA U
KPUBYIO 3aBUCHMOCTH YJIEJIbHOM BA3KOCTH pacTBopa xenatuHa ot pH pactBopa.
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OTMeqaroT N309JIEKTPUYECKYIO TOUKY JKEJIaTHHA.

4.3.5. 3aganune. OOBSACHUTH 3aBUCUMOCTb BSI3KOCTH PacTBOpa MOJIUMEPHOTO
am@oTepHOro 31eKTpoiautra oT pH pacTBopa; naTh onpenescHue H303JEKTpUUe-
CKOM TOUYKHM nonraMdonnTa, 00bACHUTH “pa3MBITOCTh KPUBOM TUTPOBAHUS XKela-
THHA.

4.3. OnpenesieHue U30MOHHOM TOYKHM MoauamM¢oauTa.
4.3.1. llens paboTHI: ONpeACIICHNE N30UMOHHON TOYKH KETaTHHA.

4.3.2. OB BEKTHI 1 CPEJJCTBA UCCIIEAOBAHUA.

Jlabopatopusiit pH-metp pH-130M, Tepmoctar tumna T-16, MaruutHas me-
Iajika, aHAIUTUYECKUE BEChl, MEPHBIN MIIMHIP Ha 25 M, crakanbl Ha 50 mu (6
IIT.), )KeJIaTUH NUIIeBoH, BoHbIN pactBop HC1. ¢ konnenTpanueii 0,01 H.

4.3.3. IPOTPAMMA PABOTBI.

Pabota BeinosiHsieTcst Ha pH-MeTpe CO CTEKIIIHHBIM AJIEKTPOJIOM B KaueCTBE
n3mepuTenbHoro mpu 40°C.

B TepmMocTaTHpOBaHHOM SYEMKE ML TATPOBAHUSA TOTOBAT MOCIEA0BATEIBHO
IECTh PACTBOPOB CO cleayronuMmu 3HadeHusamu pH: 6,5; 6,0; 5,5; 5,0; 4,5; 4,0.
JI71st 3TOTO K Ka)JA0W MOPIUH AUCTHUILTUPOBAHHOM BOJIbI (20 MIiT) 700aBISAIOT HEOO-
xoaumoe konmuectBo 0,01 H. pactBopa HCI, m3mepsst pH pactBopos nipu 40 °C
(pH.). 3aTem 3TH pacTBOPHI MEPEIUBAIOT B 6 IPOHYMEPOBAHHBIX CTAKAHYHKOB W B
KKl U3 HUX BHOCST TaKO€ KOJIMYECTBO jKeJIaTWHA, 4TOOBI moaydusiuch 1 %-
Hble pacTBOpHL. JKenaTuH pacTBOpsrOT npu HarpeBanuu a0 40°C u nepememnBa-
HUM Ha MarHuTHOW Memanke. BHOBR m3amMepstor pH Bcex pactBopoB (pH,). Pe-
3yJbTaThl BHOCAT B TaOnuIy 4.5.

Tabnumna 4.5.
dopma 3arnucu pe3yabTaToB.

Ne n/m pHi pH, |ApH| = [pH1 — pH,)|

4.3.4. ObPABOTKA PE3VJIbTATOB.

Crposrt rpaduk 3aBucumoctu |ApH| ot pH;. Haxoasat nzononnyioo Touky
’KeJlaTuHa.

4.3.5. 3amaane. OOBACHUTD, YTO TAKOS M30MOHHAS TOYKA MOJIHaM(pOIUTa,
KaK €€ MO’KHO OLIEHUTh, OT Yero OHa 3aBUCHUT?
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4.4. OnpenesieHne XapaKTepuCTHYECKO# BA3KOCTH PAacTBOPA MOJIMIJIEKTPO-
JINTA METOJ0M M30HMOHHOTO Pa3daBJieHUs

4.4.1.1lenmp pabOTHI: HAXOXACHUE YCIOBHUH M30MOHHOTO pa30aBJICHHS pac-
TBOpPAa YaCTHYHO HEUTPAIM3OBAHHOW INOJMAKPUIOBOW KHCIIOTHI M OIpPEIEIICHUE
CTEIICHU CBSA3BIBAHUS POTUBOMOHOB MAKPOUOHAMU.

4.4.2 OBBEKTBI U CPEJICTBA UCCJIEAOBAHLA.

Tepmocrar tuna T-16, BUCKO3UMETpP, CEKYHIIOMEDP, PE3UHOBAs Ipylla, Mep-
HbI nunuHAp Ha 10 mo1, nunerka Ha 10 M1, BOJHBIN pacTBOpP YaCTUYHO HEUTpa-
nu3oBaHHON nonuakpuiioBoit kucioTsl (ITAK) ¢ konuentparmeit 0,1 r/am u cre-
nenbto nonuzanuu 0,5, Boansie pactBopbl NaCl ¢ konuenTpanueit: 0,005; 0,0025;
0,00125 1 0,000625 M.

4.4.3. IIPOTPAMMA PABOTBI.

PaboTa BBINOIHSAETCS C TOMOIIBIO KaMJUIAPHOTO BUCKO3UMeTpa Y 00emnoae
(cm. pabory 3. 1) mpu 25°C.

B 4ncThIil BUCKO3UMETP HAIMBAIOT 7 MJ JUCTHUJUIMPOBAHHOW BOJIBI U U3MEPS-
10T BpEMsI UICTECUEHUSI PACTBOPUTENS HE MEHEE 3 pa3, MIPUUYEM OTCUETHI IO CEKYH-
JIOMEpY He JOJDKHBI pacxoauThes 6osiee yeM Ha 0,4 c. BeuinBaioT Bo/ly U3 BUCKO-
3UMETPA, BBITECHSSI PACTBOPUTEND U3 KAWJLISIPA C MOMOILBIO TPYIIH.

[TomemaroT B BUCKO3UMETP 7 MJI MCXOJHOTO BOJHOTO pacTBOpa MO-
JUBJIEKTPOINTA U U3MEPSIOT BPEMEHA UCTEUEHUSI PACTBOPOB MPU Pa3HbIX KOHIICH-
Tpalusx, paz0aBiisisi pacTBOpP MOJHMMEpPAa HEMOCPEICTBEHHO B BUCKO3UMETPE IO-
clieJoBaTeNILHBIM Jo0aBienueM 7; 7 u 14 Mi1 BOJIBI.

Jlnst BbIOOpa yCIIOBUK M30MOHHOTO pa30aBiieHHUs BOJHBIM pPacTBOpP MOJIM-
AIEKTPOIUTAa HEKOTOPOM HMCXOIHOM KOHIEeHTpamuu (B mpeaenax ot 0,1 r/mm mo
0,05 r/an) pa30aBisIFOT BOJHBIM PAaCTBOPOM XJIOPHAA HATPHs KOHLIEHTPALMU CHa-
yana Cq, 3atrem C; (B mpeaenax ot 0,005 na 0,000625 M) no ykazaHuIO mpenoja-
BaTelIA.

Onny nmopruto (7 mi) pactBopa [TAK momemniaroT B 4uCThI BUCKO3UMETD,
MU3MEPSIOT BPEMSI UCTEUEHUSI ITOTO PAacTBOPaA, 3aTeM pa30aBIIAIOT €r0 PacTBOPOM
conmu ¢ koHreHTpamuen Ci, mo0aBissi mocneaoBaTenbHO 3,5; 7 U 7 M pacTBopa
COJIM U U3MEPSISi BPEMEHA MCTEUEHHs] pacCTBOPOB, KaK OMHCAHO Bbilie. OKOHUYUB
M3MEHEHHUS], MOIOT BUCKO3UMETD.

Hpyryto nopuuto (7 mut) pactBopa ITAK Tol ke KOHIIEHTpaluyu MOMEIA0T
B UHUCTHIA BUCKO3UMETP U BBITIOJIHSIOT aHAJIOTUYHBIE U3MEPEHUs, TOJIBKO I pa3-
OaBJIeHUS UCIOJB3YIOT COJIEBOM pacTBOp KOHIEHTpauuu Cs.

dopma 3anucu pe3yiabTaToB:

Hcxomaubii pacTBOp MOJMMEPA: IMOJUMED, PACTBOPUTEIID.
Temneparypa msmepenust: T=__ °C
Bpems ucreueHus yucToro pactsopurensito = ¢
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Taomuna 4.6.

KonnenTtpanus |Bpems ncreuenus Nom=1/to Nya=tto-1 | Npp=My/C
pacTBopa, T/mi1  |pacTBopa t, ¢

4.4.4. ObPABOTKA PE3VJIbTATOB.

Ha ogHoM rpaduke cTposT TpU KpUBbIE 3aBUCUMOCTH IIPUBEIEHHOU BA3KO-
CTU OT KOHLIEHTPALUH AJIs pa30aBIeHUH pacTBOpa MOJIMIIEKTPOIUTA, BOJAOH U CO-
JeBBIMH PACTBOPAMU Pa3HbIX KOHIEHTpaiuil. ['paduk 3aBUCHMOCTH, MMEIOIIUN
NPSAMOJIMHEWHBIA XapaKTep, JKCTPANOIUPYIOT K HYJEBOW KOHUEHTPALUWH IIOJIH-
NIEKTPOJIUTA U HAXOLAT XapaKTEPUCTUUECKYIO BSI3KOCTh PACTBOPA IOJUIIEKTPO-
JWTa IPU JAaHHON MOHHOM cuile pactBopa I,. Ha ocHoBanuu ypaBHenus y., =Cyp
PaCCUUTHIBAIOT JIOJIO CBOOOJHBIX MPOTUBOMOHOB B HMCXOJHOM pacTBOpE MOJU-
ANEKTpoauTa (¢ U cTeneHb cBa3biBaHus (1—¢) npotuBonoHos. Ilpu atom ciexyer
IIOMHHUTbH, YTO B JJAHHOM CJIy4ae 3a MCXOJHYI0 KOHLEHTPALMIO MOJUAJIEKTPOIUTA
clieyeT IPUHUMATh KOHIIEHTPALMIO TOJIBKO COJIEBBIX I'PYIII, IOJHOCTBIO IUCCO-
LIUUPOBAaHHBIX B BOJHOM pacTBope. Pe3ynbraTel BHOCAT B Ta0MILy 4.7.

Tabnuua 4.7.
dopmMa 3aIncu pe3yabTaToB.

KoHueHTpanus 1cXogHOro [n] o 0) 1-¢
pactBopa [TAK,
OCHOBO-MOJIb/JI

4.4.5.3amaane. OOBSACHUTH, YeM OOYCIIOBJICHO CBS3BIBAHHE MPOTHBOMOHOB
MaKpOMOHAMH M OT Y€ro OHO 3aBHUCHT; YTO TAKOE IMOJUIJICKTPOIUTHOES HaOyXaHUE
Y KaKOBBI €ro MPUYUHBI?

4.5. KoonepaTuBHbIE peaKIUi MeK1y MaKpOMOJIEKYJIaMH
MOJIMIJIEKTPOJIMTOB.

4.5.1. Llenb paGoThl: HCCIIEJOBAaHUE PABHOBECHON peaklUuy MEXy CIa0bIMU
MOJIUAJICKTPOJIUTAMU — TIOJTMAKPHUIIOBOM KUCIOTOM M TMOJUANMETHIAMUHOITUII-
METaKpHJIaTOM METOI0M MOTEHIIHOMETPHUUECKOTO TUTPOBAHUSI.

4.5.2. OBBEKTBI 1 CPEJCTBA UCCJIEAOBAHNMA.

Jlabopatopusiii pH-metp pH-130M, MarauTHas menranka, nuausap Ha 10
MJI, ctakaH Ha 50 My, MUKpOOIOpeTKH Ha 2 Ml (2 MIT.), BOJHBIN pacTBOpP MOJHAK-
pusoBoi kuciotsl (ITAK) ¢ xonuentpauueit 0,01 H., BOAHBIA pacTBOpP MOJUOCHO-
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BaHUs — nojuauMeTuiamMuHodTiiMeTakpuiarta (ITA) ¢ konnentpanueit 0,01 H.,
BOJIHBIN pacTBop nojuakpriara Hatpus (ITAK-Na) ¢ konnentpanueit 0,01 H, Boj-
HBIM pacTBOp constHokucaon conu nommocHoBanus (ITA-HC1) ¢ koHuentpanueit
0,01 u, Boansiit pactBop NaOH ¢ konuentparueii 0,1 H.

4.5.3. [IPOTPAMMA PABOTBI.

Pabora BemmonHsieTcs: Ha JabopaTopHoM pH-MeTpe co CTEKISTHHBIM dJeK-
TPOJIOM B Kau€CTBE U3MEPUTEIHHOTO TP KOMHATHOM TeMIepaType.

TuTtpoBaHne pacTBOPOB MOJMKHUCJIOTHI U MOJUOCHOBaHMS. 20 MJI BOJ-
Horo -pactBopa [TAK (unm [1A) ¢ xonnentpauueii 0,005 1. Tutpyror 0,1 H. NaOH
1o pH=11 (unu I[1A tutpytor 0,11 HC1 no pH =3).

TutpoBanmne cmeceil, MOJHUIIEKTPOJUTOB. 20 M 3KBUMOJBHOU CMeCH
(ITAK 4- ITA-HC1) npu konueHntpainuu kaxjaoro komrnonenta 0,005 H. TUTpyroT
0,1 u. NaOH no pH = 8,5; 20 mn sxBumonsHoi cmecu (ITA + [TAK-Na) turpytor
0,1 1. HCI go pH = 3.

Pe3ynbpTaThl BHOCAT B Ta0auny 4.8.

Tabnuua 4.8.
dopmMa 3aIncu pe3yabTaToB.

KonunuectBo no6asnennoit NaOH wnmn pH pactBopa
HCI, M

4.5.4 ObBPABOTKA PE3VJIBTATOB.

Crpost uetbipe kpusbie TuTpoBanus: [IAK u cmecu (ITAK+ITA-HC1), TTA
u cmecu (ITA + ITAK-Na).

Crenienp npeBparieHus ® B peakiuu 0OMeHa, MPOTEKaroIIel B KUCIION 00-
nactu pH, paccunutbiBaiot o popmyie

CK = HCO = qN\j—;)HI +[H +] —[H +]n1<, npuHuMast pKyap nax = 4,8. Pacuer
BBITIOJTHSIIOT JIJ1s1 TISITH TIPOU3BOJILHO BHIOpaHHBIX 3HaUeHUM pH Ha KpuBoil TUTpO-
Banus cmecu (ITAK + ITA-HC1) B obnactu ot ucxoanoro pH 3toii cmecu 10 3Ha-
yenust pH ncxoanoro pactopa oaHoit [TAK. PesynbTaTsl BHOCAT B Tabnuiy 4.9.
Tabmuma 4.9.
dopma 3anucu pe3yabTaToB.

pH [H], NaOH OC, C)
MOJIB/J1 )¢ MOJIb MOJIB/J1

Crenenb npeBpainieHuss ©® B peakiuu oOMeHa, MPOTEKAIOIIEH B MIETOYHOM
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q - _
oGmactu pH, paccumrsiBator 1o popmyie Cx =0C, = II/{CI +[OH |-[0H ],

0
npuHuMasi pKyup s == 6,7. PacdeT BBINONHAIOT JUI OSATH OPOMU3BOJIBHO, BHIOpaH-
HbIX 3HaueHuii pH Ha kpuBoii TutpoBanus cMmecu (ITA + ITAK-Na) B unTepBane ot
ucxonHoro pH sroi cmecu 10 3HaueHus pH HCXomHOro pacTBopa OJHOIO MOIHOC-
HOBAHMSI.

Tabmuma 4.10.

dopma 3aIncu pe3yabTaToB.

pH [OHT, HCI OC, ®
MOJIB/ I

hj MOJIb MOJIB/JT

Ha oxnoMm rpaduxe crposar rpapuku 3aBucumoctd © ot pH mis peaximii
oOMEHa MeXAy MOJUIIIEKTPOIUTAMH, TPOTEKAIOIIMMHU B KUCIION U IIEIOYHON 00-
nactax pH.

4.5.5. 3ananne. OOBSICHUTh NMPUYUHBI MPOTEKAHUS PEAKUUNA OOMEHa MEXAY
c1aboi MOMKUCIOTOH (IMTOJIMOCHOBAHUEM) U IUCCOLIMMPOBAHHOMN COJIBIO MOJIHOC-
HOBaHMsI (TIOJIMKUCIIOTHI); KaKOH BBIBOJ CJEIYET CAENaTh U3 3aBUCUMOCTHU CTEIle-
HU NpeBpalleHus B peakiusx ot pH?

JlabopaTtopHast paborta NoS.
OU3NKO-MEXAHUYECKUE CBOMCTBA TIOJIMMEPOB
5.1. UcnbITaHne MPOYHOCTH JTAKOKPACOYHBIX MOKPBITHH

5.1.1. Lens paOoThl: U3YYUTh NPOYHOCTH JJAKOKPACOYHBIX MOKPHITUN Ha
yaap.

5.1.2. OFBEKTbI U CPEJACTBA UCCJIEJJOBAHUAI.

Amamu MJI-P225 (85°C) mmu TId-115; dpocdopHast KMCIOTa; OpraHUYecKhii
pacTBOpUTENb; NUTH(OBATbHAS MIKypKa, Mapis, GUIbTpOBaIbHAS Oymara; aHaJiu-
TUYECKHUE BEChI; BUCKO3UMETp B3-246; snekTpuueckuii CymmibHbIN miKad; mpu-
6op V-1A; nuneiika; Metauimaeckue oopasiibl ctaim pazmepom 150x70x0.1-0.5-2.

5.1.3. TIPOTPAMMA PABOTEHI.

[MoaroroBka Kk ucnbITanuio. CTambHbIe 00pa3Ilbl 3aYUIAIOT NITH(OBATHEHON
HIKYPKOW U I 00€3KUPUBAHUS MPOTUPAIOT TKAHbIO, CMOYEHHOM alleTOHOM. 3a-
TEM MeTaUTMuecKkue oOpasilbl MOABEpPraroT TpaBieHHIO B 2%-0M pacTBope ¢oc-
dopHoit kucioTs! ipu 60 - 70 °C. TTocne TpapieHns oOpasIOB, HE IPOMBIBAS HX B
BOJIE, IPOBOJAT CYIIKY Ha BO3/yXe.
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[IpuroroBiaeHne ¥ HaAHECEHUE SMAIM. OMajb Pa3MENIMBAIOT U (QUIBTPYIOT
yepes JBa CJI0sl Mapiiv, MOCJE Yero ero paz0aBisiioT pacTBOPUTENEM 0 paboueit
BSI3KOCTHU 24 - 26 c. JI1s 3Toro B3BEHIMBAIOT HA aHAIUTHYeCKUX Becax 100 r smanu
u 100 r pacTtBopuTessa. 3aTeM B 3Majb MOCTENEHHO AOOABIISIOT PaCTBOPUTEND JI0
T€X MOp, MOKa BA3KOCTh AMAJM HE CTAHET paBHOM 24-26 c¢ mo BUcko3uMeTpy B3-
246 ¢ comom 4 MmM. OcTaToK pacTBOpPUTENS CHOBA B3BelInBatoT. KonnuecTBo pac-
tBOpHUTENS ® (%), TpeOyeMoe i pa30aBICHUS SMAIA PACCUUTHIBAIOT 10 (popmy-
ae o =M/ Mp-100%, TIe M; - Macca dMaim, M; - Macca pacTBOPUTEIIS, U3PACXOI0-
BAHHOTO JUIsl pa30aBlIeHUsI SMaln A0 paboyeil BA3KOCTH.

OMmaib ¢ paboueid BA3ZKOCThIO 24-26 ¢ 3aJUBalOT B CTaKaH BMECTUMOCTHIO
200 M Ha 2/3 oObema, 3aTeM 00pa3Ilbl OMYCKalT B cTakaH sMaibio Ha 10 c. Ilo-
CJI€ U3BSATHUS CTEPIKHS U3 SMAJIA €ro JAepKaT HaJ cTakaHoM ¢ sMaibio 10 c. OOpa-
30BaBIIMECS B HIKHEW 4acTH 00paslia MOATEKH OCTOPOKHO CHUMAIOT (DUIIBTPO-
BaJbHON Oymaroii. [locie 3Toro o06pasipl NOABEIIMBAIOT HA CTEPIKHE, BBIICPKU-
BaIOT MX Ha BO31yxe B TeueHue 10 - 15 MuH u cymar B 3JIeKTpUYECKOM MIKady npu
85 C.

OnpeneneHue OpOIOKUTENbHOCTH BbIchixaHud. Ha ydacTok mOKpbITHS,
orcrosinit Ha 1 - 3 ¢cM OT Kpasi IJIaCTHHbBI, HAKJIAJBIBAIOT OYMa)KHBIN, a Ha HETO
pe3uHOBBIN nucK. Ha cepennHy MociaeaHero yCTaHaBIUBaKT TUpo Maccord 20 T u
BBIJICPKUBAIOT B TeueHne 60 = 2 c¢. 3aTeM CHUMAIOT TUPIO0 U PE3MHOBBIN IHCK, a
IUIACTUHY CBOOOJHO OpocaroT peOpoM Ha JEpPEBSHHYIO JIOCKY C BBICOTHI 2 - 3 CM.
Ecnau npu 3TOM OymMaxHBIN OTIAAAET, TO MOKPBHITHE JOCTHUIJIO CTENIEHU BBICHIXa-
HUsL T, ¥ TIPUCTYIIAIOT K ONpECIICHUIO CTENICHN BBICBIXaHHs 1y, KOTOPYIO aHaIo-

TMYHBIM 00pa3oM, HO ¢ puMeHeHueM rupu maccoi 200 r. [Ipu moctmxeHun cre-
TIEHH BBICBIXaHHs i, TOCIe ynaneHust OyMaXKHOTO JMCKA Ha MOKPHITHE HE JOJDKHO

OCTaBaThCs ClIela.
HcnplTaEne MpoOYHOCTH JIAKOKPACOUHBIX IMTOKPBITUNA

fa 10
a 1

A

i@
T

Puc. 7. Cxema yCTaHOBKM JIsl UCIIBITAHUSI IPOYHOCTH JTAKOKPACOYHBIX IO-
KpbITUI Ha yaap thuna Y-1A.
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1 — cranuHa, 2 — cTOMKa, 3 — HAKOBaJIbHS, 4 — raiika, 5 — mapuk, 6 — 6oek, 7
— HarpaBJisronias Tpyoa, 8 — pyuka, 9 — cTonopHsiit BUHT, 10 — KHOTIKA.

JInst MOATOTOBKU YCTaHOBKH (pUC. 7.) K pabOTe M MPOBEACHUS UCIBITAHUI
JAKOKPACOYHBIX MOKPBITUI HA yIap HEOOXOAUMO:

a) YCTAHOBUTbH YCTAHOBKY HAa TOPU30HTAIBHOE YCTOMYMBOE OCHOBAHHUE;

0) Haxxatuem kHomku 10, MpoBepuUTH OCBOOOXKIECHNE OT (PUKCAIIMH U CBO-
001HOE MasieHne Tpy3a Ha 0oeK 6;

B) MOJHATH TPy3 MO Hampapisionied Tpydoe 7 ¥ ¢ MOMOIIBIO CTOMOPHOIO
BUHTA 9 YCTAHOBUTH Ha 33/IaHHYIO BBICOTY;

I') HAHECTH HCHBITYEMBIM JIaKOKPACOYHBIM MaTepual Ha METaJUIMYECKYIO
IUIACTUHKY B COOTBETCTBUU C TPeOOBAaHMEM TEXHUYECKUX YCIIOBUH Ha UCHBITye-
MBI MaTepHal,

J1) TOCJ€ BBICHIXaHMS TUIEHKH MMOMECTUThH IUIACTHHKY HAa HAKOBAJBHIO TOJ]
0oek Kpackoil BBepxX. [Ipu McHbITaHUM CHIEUANbHBIX IJIEHOK B COOTBETCTBUU C
YKa3aHUSIMUA TEXHUYECKUX YCJIOBUH Ha HCHBITYEMBIM MaTepual NOMECTHUTh Iia-
CTUHKY Ha HAKOBAJIBHIO 3 KPACKOW BHU3;

¢) HaxxaTueM KHOMkU 10 ocBOOOAUTH OT (pUKCaLMK TPY3, KOTOPHIA CBOOOI-
HO MajiaeT Ha 0oek 6, mepenas yJap Ha MIIACTUHKY C UCIBITYEMbBIM MaTEPHAIIOM;

) TOJIHATH I'Py3, BBIHYTh IUIACTUHKY, PACCMOTPETh COCTOSIHHE IUIEHKH C
ITOMOMUIBIO JIyTBI € 4-5 KPATHBIM YBEINYEHUEM;

3) P OTCYTCTBUHU TPEIIHMH, BMSTHUH U OTCIAaUBaHUA IJIEHKH BBICOTY Ipy3a
YBEIIMYUTh, UCIIBITAHUE MPOYHOCTH IIJIEHKH Ha yAap MOBTOPUTH HA HOBOM yYacTKe
macTUHKU. [Ipy 3TOM y4yacTOK IUIACTMHKH, MOJABEPrarolIuica yJapy, AOJIKEH
HaXOJUThCA Ha paccTossHUM 20 MM OT KpaeB IUIACTUHKUA WM LEHTpa JIPYTrUx
YYacTKOB, paHee MOJABEpraroumxcs yaapy. B 3aBUCHMOCTH OT NPOYHOCTH TUIEHKH
MpU KaXIOM MOBTOPHOM HCHIBITAHUU BBICOTY Tpy3a MOXXHO YBEJIMYHMBATH OT 2
1010 cm. Eciin BenuumHa MPOYHOCTH yKa3aHa B TEXHUYECKUX YCIOBUSX, TO TPY3
YCTaHOBUTH Ha 33JaHHYIO BBICOTY;

M) UCMBITAaHUS MPOJOJIKATH A0 TEX IMOp, MOKa HE OOHApYX aTcsi BMATHHBI,
TPEIIMHBI U OTCIAUBAHUS TUICHKH.

[IpoYHOCTh MJEHKH Ha yAap BbIPAXKAETCS MAKCUMAJIbHOM BBICOTOM (CM), C
KOTOpOM Majiaet rpy3 B 1 Kr, HE BbI3bIBas MEXaHUUECKUX Pa3pYILICHUN (BMSTHHBI,
TPEUIUHBI, OTCIIauBaHUE).

5.1.3.3apanue. OnpeaenuThb BSI3KOCTb, BPEMs CYIIKU U IPOYHOCTD MJICHKH
JAKOKPACOYHBIX MaTepuasoB Ha yaap. Pe3ynbTaTel Uccien0BaHUM MIPEACTABUTH B
Bujie Tabaumbl 5.1. Cienars BRIBOABI IO padoTe.

Tabmuma. 5.1.
Pe3ynprarel nccnenoBaHn TaKOKPACOYHBIX MATEPUATIOB.

[ToxpeiTHe | [n], cex o % t, cex ty cex L ax €M




42

JlaGoparopHas padota Ne 6.
CTPYKTYPA U ®A30BBIE IIPEBPAILIEHN A [IOJIMMEPOB.
6.1. OnpeneseHue creneHy KPUCTAVIMYHOCTH MOJIMMepa.

6.1.1. Ilenp paboTsl: OnpeneneHue MIOTHOCTENH TEPMOIUIACTUYHBIX MOJIH-
MepOB (IOTAIMOHHBIM METOJIOM M PACUYET CTETICHH X KPUCTAJUTMYHOCTH.

6.1.2. OBBEKTHI 1 CPEJICTBA NCCIIEJOBAHUA.

MarnuTHas Memaika, BojsHas Oans, ctakad Ha 100 mi, TepMomerp, O10-
perka Ha 50 M1, TepMOCTaT, MUKHOMETP Ha 5 MII, y3Kas BOPOHKA C JJIMHHBIM KOH-
1IOM, KCUKATOp, MoauamMua-6, noauamMua-610, noaunponusieH, NOJIUITUIIEH, MO-
JIUATHIeHTepedTanaT, MOJUCTUPOI, MOIHAKPWIOHUTPWI, ToJu(opMaIbIeru/,
noJIMBUHWIXIOpUA, noiukapoonatr 30%-useiii pactBop NaCl, 40%-HbIit pacTBOp
KBr, stanon, CaCl, (ocymmurens).

6.1.3. IPOTPAMMA PABOTBI.

[ToAroTOBKA K MCHBITAHUIO. ['paHyibl MOJIMMEPOB CylIaT MpU 60°C B Teue-
Hue 4 yacoB. OOpa3ibl XpaHUTh B SKCUKATOPE HAJl OCYIIUTEIIEM.
OrnpeneneHue MIOTHOCTEN TEPMOIIACTUYHBIX MOJUMEPOB (hJIOTAITMOHHBIM

MCTOJOM

I

7
—[==—F|—- [
= =

Puc. 8. IIpubop s onpeneneHus mIOTHOCTEH TEPMOTUIACTUYHBIX MOJUMe-
pOB (PJIOTAIMOHHBIM METOJIOM.
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MCTO,Z[ 3aKII0YacTCAd B CPABHCHUHN IINIOTHOCTH HCIIBITYEMOTI'O 06p8.3113 C

IINTIOTHOCTBIO pa6oqel71 KUJIKOCTH B MOMCHT IICPCXOJa 06pa3ua BO B3BCIICHHOC CO-
CTOsSAHHC.

MeTon npuMeHUM Ui ONpeAeNieHUs] TIIOTHOCTH TPaHyll, MEIKUX (opMo-
BaHHBIX M3JIENIMHA, KYCKOB IJICHOK U T. 1. B kadecTBe pabouel KUAKOCTU PEKO-
MEH/YyETCs UCIIOJIb30BaTh CMECh ATUJIIOBOIO CIIUPTA U BOJIbI, €CJIM IVIOTHOCTH I10-
nmMepoB Haxomutest B mpeenax 0,910 - 0,970 r/cm® u pacTBOpHI Colei, eciu

IUIOTHOCTH TOJIUMEPOB paBHa wiH Boiie 1,00 1/ cm®,
B crakan 4 Hamuth 50 Ma paboyell >KHIKOCTH U3BECTHOM IUJIOTHOCTH, IO-
MECTUTh MarHUTHYIO MEMAJIKy | ¥ Tpu rpaHyibl MOJIUMEpA.
CrakaH IOMECTUTH B BOJSHYIO 0aHIO 2, IPUCOEINHEHHYIO K TEpMOCTarTy 8§,
B CTaKaH BBECTU TEPMOMETpP 6 U KOHEL OIOPETKU 5 ¢ TUCTWIIIMPOBAHHOW BOIOM.
CopnepxuMoe CcTakaHa TEPMOCTATUPOBATh IPH MEPEMEIIMBAHNN C TIOMOIIBIO Mar-
HUTHOW MeUIaJIKU B TeueHue 15 MuH. 3ateM nopuusiMu 1o 1 M HadaTh J00aBIATH
U3 OIOPETKHU BOMY JI0 TEX MO, MOKa 00pa3ibl HE MPOSBAT CKIOHHOCTU K MEPEXOAY
BO B3BellIeHHOe cocTosiHue. [locie storo qo6asnsaTs Boay mo 0,2 M ¥ B KOHLIE IO
KaIIAM J0 Hepexo/a o0pa3loB BO B3BEUIEHHOE COCTOsSIHUE uepe3 1 - 2 MHUH mociie
MpEeKpaIleHHs] epPEMEIINBAHMUS.
[InoTHOCTH 00pa30OB MPUHATH PABHOW IUIOTHOCTH paboyel >KUIKOCTH,
OMPEICICHHON C MOMOIILI0 MTUKHOMETpA (MPUII0KEHUE 8).
3a pe3yabTaT ONpeAeNIeHUs PUHATh CpeAHee apu(PMETHUIECKOE TPEX U3Me-
PEHHI TJIOTHOCTH.
Bce nanHble, NOMy4YEHHBIE NPU padOTEe C MUKHOMETPOM, BBIIIUIIUTE B
CJIEIYIOLIEN TIOCIIE0BATENBHOCTH:
Macca IyCToro NUKHOMETpa, m; = T,
Macca MMKHOMETpa C BOJIOM, my = T,
Macca BoJbl B 00beMe MUKHOMETpa, m, = T,
TeMIIepaTypa U3MEpeHun, t = _OC,
IUIOTHOCTb BOJBI IIPU 3TOM TeMIepaType, p, = /M,
0o0beM MUKHOMETpa , V=  MII,
Macca MMKHOMETpPA C UCCIEyeMOM JKUJIKOCThIO, M3 = T,
IUIOTHOCTb UCCIIEYEMOM JKUJKOCTH, Py =  T/MIL

6.1.4. ObPAGOTKA PE3VJIbTATOB

Ha ocHoBanuu IMMOJYYCHHEBIX JAaHHBIX PAaCCUUTATL IO IIJIOTHOCTH CTCIICHDL

KPUCTALTUYHOCTH 00pa3I0B MOJIUMEPOB 110 hopmyJie
w=-"L"Pa_ 100
P Kp Pa
rae: p - SKCIEPUMEHTAIbHAsA IUIOTHOCTH MCCICIYEMOIO MOJIUMEPA; Pyp -
MJIOTHOCTh KPUCTALINYECKON 00J1acTH; P, - INIOTHOCTh amop(dHoit obnactu. I1noT-
HOCTh KPUCTAJUTMYECKON U amMop(HON obiacTell TepMOIUIACTUYHBIX TMOJUMEPOB,

npuBeAeHbI B Ta0bwmIe 6.1.
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Ta0muna 6.1.
[110THOCTB KpUCTAIITUYECKOM 1 amop(HOM obacTei

TepPMOIIACTHYHBIX mouMepoB mpu 20°C.

[Honmumep Pep’ 0,001 |p, 0,001 | Homamep Pep 0,001 |p, 0,001
KT/M° KT/M KT/M KT/M3

[Tomumpo- 0,95 0,85 [Tonukap- 1,31 1,20

IIHJICH OooHaT

[MommpTrien 1,00 0,85 [Tommakpu- 1,40 1,18
JIOHUTPHUIT

[Toauctupon 1,13 1,05 [MomurTH- 1,46 1,33
JIEHTEpe-
dranar

IMommamung 1,19 1,14 ITonmuBu- 1,52 1,39

610 HUJIXJIOPU]

[Monmuamug 6 1,23 1,08 [Tomudop- 1,54 1,25
MaJbIETU/I

[Momnme- 1,23 1,17 [TomureT- 2,35 2,00

THJIMETAK- padTopaTu-

puiaT JIEH

6.1.3. 3aganue. Onpenenuts MIOTHOCTh MTOJIUMEPOB MpHU 25 °Cc baoTanroH-
HBIM METOJOM, UCIIOJIb3Yys CMECH BOJIbI C 3TAHOJIOM JJISl TOJIMIPOIHIICHA U MOJIH-
aTWIIeHa, BoJHbIe pacTBOpbl NaCl s monmmamMuma-6 v MONMMCTHPOSA, U BOJHBIC
pactBopbl KBr s nonustunentepedranara. Paccunrarh 1o mioTHOCTA CTENEHb
KPUCTAJUIMYHOCTH 00pa3LOB MOJIUMEPOB.
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[MTPMJIOXKEHU .
[Tpunoxenue Nel.

OTIPEJIEJIEHME MOJIEKYJIIPHON MACCBHI ITOJIMMEPA METO-
JIOM OINPEJAEJIEHMA KOHLIEBBIX I'PVIIIL

U3 JAaHHBIX, ITOJYYCHHBIX ITYTCM TUTPOBAHH:A, PACCHUTBLIBAIOT KMCJIIOTHOC
YuCJIO:

<y —@-D) -GT-1000

rie a - oobeM 0.1 H. pactBopa HCI, uzpacxonoBanHoe Ha TUTpoBaHKE 25 MIT
0.1 1. pactBopa KOH B KOHTpOJIbHOM oO11bITe, MJI; (G-HaBecka MpoOkI MoJMMeEpa B
rpamMMax 3a BBIYETOM MPHUCYTCTBYIOIIEro pactBoputens; T - tutp pactBopa HCI
mo KOH, r/mur.

B dopmyny nnsa onpenenenus K.U. BBenen korddunment 1000 ams Boipa-
»eHus KoHueHTpauu pactBopa KOH B mr Ha 1 r nonumepa. M3 aByx onpenene-
HUH BBEIOMPAIOT CpeHee 3HaUeHUE. 3HAs KUCIOTHOE YHUCII0, MOKHO OTIPEICITUTh
CPEIIHIOI0 MOJIEKYJIIPHYIO MaccCy MOoJuMepa U3 COOTHOIICHHUS
56 - 1000

K.U. ,
riae 56 - monekynsapHas macca KOH.
P n— Mn/ Mi,
rae M; - MoJieKyJsipHasi Macca JIEMEHTAPHOTO 3BEHa.

[Tpunoxenue Ne2.

OINPEAEJIEHME BA3KOCTHU U ITIOBEPXHOCTHOI'O HATSDKEHU A
PACTBOPOB ®EHOJIO®OPMAIJIBAEI'MIHBIX CMOJI PE3OJIBHOI'O 1
HOBOJIAYHOTI'O TUIIOB.

[IpuroroButs 1o 50 r 50%-HbIX pacTBOPOB (PeHOI0POPMATBIETHIHBIX
CMOJI: PE30JIbHOrO THIAa B 3TUJIOBOM CIHPTE, HOBOJIAYHOW - B ¢ypdypoie.
OnpenenuTh BS3KOCTh PAaCTBOPOB CMOJ M YHMCTBIX PACTBOPHUTENEH C MOMOILBIO
BUCKO3uMeTpa mipu 20 °C. Onpenenuts yAEIbHYIO BS3KOCTh PAacTBOPOB IO
bopmyie

Nys= N2/M1-1

TJI€ M1 , N2~ BI3KOCTh PACTBOPUTENS U PACTBOPA COOTBETCTBEHHO.

OnpenenuTh MOBEPXHOCTHOE HATSHKEHHE PAcTBOPOB CMOJ M PacTBOPH-
teneit (cm. pabory Ne 9) mpu 20 C. PaccumtaTh OTHOCHTEIBHOE H3MCHE-
HUE TOBEPXHOCTHOTO HATSKEHHUSI PACTBOPOB 7Y, MO CPABHEHHIO C YUCTHIM
pactBopuresieM (y;) mo Gpopmyre

Ay=(y1—v2 )

[Tonyuennsie nanHbie cBecTH B TaOauity I1.1.

Taomura I1.1.
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dopmMma 3anucH pe3yabTaToB.

®eno- | PacrtBo- Bsaskoctb [loBepxHOCTHOE HAaTH-
nodop- | puTenh KEHUE
MaJibJIe- pacTBO- | pac- | yAelnb | pacTBo- | pac- Ay
TUAHAs putens | TBopa | Has putens | TBOpa
CMOJIA

[Tpunoxenue Ne3.
METOJUKA OITPEJAEJEHUA TEMIIEPATYPBI PASMATYEHUA CMOJI

TemnepaTtypa pazMardeHus aMOp(PHBIX CTEKIOOOPA3ZHBIX OJMUTOMEPOB WIU
CMOJI — 3TO TeMIEpaTypa Hayajia Iepexoa UxX B BA3KOTEKyYee COCTOAHUE. MeTox
ONPENIEIICHNS] AHAJIOTUYEH OIPENEIICHUI0 TEMIIEPATyphl IUJIABICHUS PACTBOPHUTE-
Jen.

Crexnsanbiid Kamwuisap umuHoM 30 - 40 mm u quamerpoMm 1 - 1,5 MM ¢ 3ana-
SHHBIM KOHIIOM 3aIIOJHUTH IOPOIIKOM HCCIEAYEMOTO BEIIECTBA, YILIOTHSA MOPO-
IIOK OCTYKMBAaHUEM KalWUIspa 10 MOJIy4YeHHUsl BBICOTHI cTosiOuka 4 - 5 mm. Tewm-
nepaTypy pasMArdeHus ONpeAesInTh KaKk TEMIIEpaTypy Hadaja IJIaBJIEHUs MOpOLI-
Ka IIPU CKOPOCTH HarpeBaHus 2°C/mun.

[Tpunoxenue Ne4.

METOJIUKA OIIPEJIEJIEHUMS CPEJHEUYMCJIOBOM MOJIEKYJISIPHOM
MACCBI KPUOCKOITMYECKUM METO/0M

Kpuockonnueckuii METOZ OCHOBAaH Ha OMNpPECIICHUN MOHWKEHUS TEMIIepa-
Typbl 1iasnenus (Tr,) wim kpucranmmsanuu (T,,) pacTBOPOB IO CPABHEHHIO C Te-
MH K€ BEJIMUMHAMHU JJI1 YUCTOTO PACTBOPUTEIIS.

Baxxnenmen XxapakTepUCTUKON PAaCTBOPUTENS SBJISIETCS €ro KPHUOCKONUYE-
ckas xKoHcraHnTa K, mokaspiBaromas nonvxkenue Ty, niau T,, 4MCTOr0 pacTBOpUTE-
7 mpu pactBopeHun 1 mons uccnegyemoro Bemectsa B 1000 r pacTBoputens.
Bricokumu 3nHauenusmu K o0iagaroT BelecTBa ¢ OTHOCUTEIBHO BBICOKOM T, Ta-
Kue, Kak (heHosn, OeH30iHas KuciaoTa U kamdopa, XOpOoIIo pacTBOPSIOIINE OJUTO-
MEpBL.

Tabnuma I1.2.
Kpuockonuueckas koHcTaHTa K HEKOTOPBIX PaCTBOPUTENEH.
PacTBoputenb T, o°C K
denon 43,0 72,0
bensoitHas kucnora 122,5 87,88
Kamdopa 178,4 40,0
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Hcnonb3oBaHre 3THX BEUIECTB B KAaueCTBE pacTBOpUTENEl He TpeOyeT
CHEIMATbHBIX BHICOKOUYBCTBUTEIIbHBIX TEPMOMETPOB THMa TepMoMeTpa bekma-
Ha. Cxema npubopa JjI1sl onpeeeHus] MOJIEKYJIIPHOM MacChl ¢ UCIOJIb30BAHUEM B
KaueCTBE PACTBOPHUTEINEH KPUCTAJUIMYECKUX BEIIECTB MIPUBEIEHA HA pHC. 9.

Onpenenutp Ty, 4UCTOrO pacTBOPUTENA. 3AMOJIHUTh KAMWILIISAP 2 TOHKO H3-
MEJIbUEHHBIM MOPOIIKOM BEIECTBA, BHIOPAHHOTO B Ka4eCTBE pacTBOpUTENA (Aua-
METp Kanwjuisipa He JOJDKEH MpeBbIaTh 2 MM). IIopoOIIOK yIIIOTHUTE Tak, 4TOObI
BBICOTA €r0 CTOJIOMKA B Kamwuisipe cocTapiisiia 4-5 mm. Kanwmisip mpukpenurs K
TepMoMeTpy 1, ciens 3a TeM, yTOoObl CTOJOMK MOPOIIKA HAXOAWICA Ha PTYTHOM
niapuKke TepMomeTpa. TepMOMeTp ¢ KamwUIsIpOM MOMECTUTh B MPOOUPKY 3, KOTO-
PYIO BCTaBUTH B KOJIOY 4, 3aMOJIHEHHYIO TJIMLEPUHOM MM KPEMHUHOPraHUYEeCKOM
xuakoctbto [19C-5. [1oBblIaTh TEMIIEPATYPY CO CKOPOCTHIO 2 °C/mun. ITopomoxk

Puc. 9. IIpubop nns ompenene
P CPEAHEYUCIOBOM MOJIEKYIISIPHOM )
CBhI KPHOCKOITMYECKUM METOJIOM.

! 1 — TepMomeTp, 2 — KAWL,
V/ | npobupka, 4 — konba, 5 — riauue
. WA KPEMHUHOpPTaHWYECKAs KHUIKC
7 . I[19C-5, 6 — HarpeBarelb.

—

CHayYaJia OIUIaBJISETCS C MMOBEPXHOCTH, a 3aTeM IO BceMy 00beMy crosiouka. 3a T,
MPUHUMAETCSl TeMIlepaTypa, IMpu KOTOPOH paciuiaB BEIIECTBA B Kanmujuisipe oopa-
3yeT MEHHUCK. [[J151 MOBBIIIEHUSI TOUHOCTH OMpE/ETECHUS TPEKPATUTh HarpeBaHUe U
OXJIAJIUTh KaNMWJUISIp O Haudajla KpUCTAIIM3AallMy BEIleCTBA, 3aT€M CHOBa Harpe-
BaTh CO ckopocTbio 2 °C/MHH U ONPENETUTh TEMIIEPaTypy MOSBICHHS MCHICKA.
B3ath cpeniHee 3HaueHne U3 HECKOJbKUX OMPEeIeICHUM.

Onpenenuts noHmwxkeHue T, BEIIECTBa MOCIE PACTBOPEHUS UCCIIECIYEMOTO
KOMITOHCHTA B HEM.

B npo6upke B3Becuts 0,1 - 0,2 T uccienyeMoro KOMIIOHEHTa (C  TOYHO-
cteio 10 0,001 r), noGaBuTh 2 - 4 T paCTBOPUTENSI U CIUIABUTh CMECH B TUIOTHO
3aKPBITON MPOOUpKe HA MacisiHON Oame mpu Temmeparype Ha 20 °C Bbime Ty,
pacTBoputensi B TeueHue 2 - 5 muH. [IpoOupky oxnaauTh, CIIaB H3BIEYb, pac-
TEpeTh B MOPOUIOK HA YAaCOBOM CTEKJIE, 3alOJIHUTh KaNWULSIP W ONPEIETUTh
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T,: cmiaBa, Kak OmMCaHO BhImIe. TmaTenbHO M30eraTh KOHTAKTa MCCIEAYEeMbIX
BEIIICCTB C BIIaroi.

Paccuntarh CpeqHEUnCIOBYI0O MOJIEKYJISIPHYIO MacCy HCCIEAyeMOro KOM-
MOoHEHTa 1o hopmyrie

Mn = (Km11000)/(m1AT)

rne K - MonekymsipHas penpeccusi pacTBOpHUTENs; My, M, - HABECKH PAacTBO-
PUTEIN M UCCIIETyeMOT0 BEIIECTBa COOTBETCTBEHHO; AT - pa3sHOCTh TeMIieparyp
IUTaBJICHUS YHCTOTO PACTBOPUTEIISI H PaCTBOpA.

[Tpunoxenue NeS.

METOJl OUEHKU CTEIIEHN OTBEPXKAEHNA CMOJI SKCTPAI'MIPOBA-
HUEM PACTBOPUMOMUN ®PAKIINHA

B skcrpaknmonnyto yacts anmnapara Cokciera, KoJi0y KOTOpOro npeiBapu-
TEJIbHO B3BECUTh HAa AHAJUTHUYECKUX BECAX, IOMECTUTh B MaTpoHE U3 (HUIbTpO-
BaJIbHOM OyMaru ¢ BaTHBIMH MPOOKaMH HABECKY 3 - 5 I' TOHKO HM3MEJIbYCHHOU
KoMIio3uiuu (pasmep yactull nopsiika 100 Mxm). 3a1uTh B IpuOOp pacTBOPUTEIT,
B 1,5 pa3za npebimaromuii 00beM dKCTpaKIIMOHHON YacTh. COeqMHUTD anmnapar ¢
0oOpaTHBIM XOJOAWJIBHUKOM M KUISITUTh PACTBOPUTEL Ha MACSTHOM WJIM BOASHOM
Oane B TeueHue 6 4. [locie skcTparupoBaHusi NATPOHBI BBICYIIUTH A0 MOCTOSIHHOM
Macchl M 1O Pa3HOCTH MX MAaCChl 10 U MOCJE IKCTPArupoBaHUsl PACCUUTATH JOJIIO
AKCTparupyemMon pakiuu x; mo Gpopmyse

X=(Am100)/m
rae Am, m - macca KCTparupoBaHHON (PPaKIUU U KOMIIO3UIIUUA COOTBETCTBEHHO.
CreneHb OTBEPXKIACHUS HA MPEJICTbHBIX CTAAUSAX OLICHUTH 10 (opMyJIe:
Ot =100'Xt

Maccy skcTparupoBaHHON (PPaKIMU MOXKHO ONPENENsATh TakKe MO Macce
ocTaTka B KoOJIO€ TMOCJ€ OTTOHKM PACTBOPHUTENS M CYIIKH JO TOCTOSHHOM
MAacCCBl.

[Tpunoxenue Neb6.
OINPEAEJIEHME BOAOIIOIIOIIEHU A ITOPOILIKOB.

1. Onpenennuts pH MOBEPXHOCTH MOPOIIKOB.

Hagecky nopoika okosio 10 r HackllaTh B CTaKaH U3 KBApIEBOrO CTEKJIA U
3amuTh 30MII TUCTUIUTMPOBAHHOM BOAbI. CTakaH MOCTaBUTh HA BOJIAHYIO OaHIO, 3a-
KPBITh 9YaCOBBIM CTEKJIOM W HarpeBaTh NIPH KUTIEHWU BOJBI B OaHe B TedeHwue | u.
Bony B crakaHe oxiaauTh, M IO CTaHAapTHOMY OymaxkHoMy pH-meTpy ycTaHo-
BUTb KUCJIIOTHOCTb WJIU IIEJIOYHOCTh BOJTHOM BBITSKKH. .

2. OnpeienuTh BOJOIOIIIONICHUE TTOPOIITKOB.



49

Bononornomenue onpeaenuts Mmerogom Juna - Crapka (puc. 10).

ARt

]
s

T
1y

T

N

Puc. 10. ITpubop aist onpenenenus Boaomnoriomenus merogaom Juna — Crapka.
1 — xpyrinoaonHas koa6a Ha 100 My, 2 — 0OpaTHBIN XOJIOMUIBHUK, 3 — HAacaaKa IS
KOHJIEHCaTa.

MeTton 3akiaroyaeTcsi B BHITECHEHUU BOJbI, aJCOPOMPOBAHHON MOBEPXHO-
CTBIO MOPOIIKOBOTO HAMOJHUTEIIS, THIATEIBHO BBICYHIEHHBIM TOJIYOJIOM, OEH30-
JIOM WJIA KCHJIOJIOM.

Hagsecky nanosuTenst okosio 10 r 3anuTh BOAOM U BBIAECPKATH B TeUeHUE 15
MUH. CHATHh U30BITOK BOJBI C MOpOLIKa (pUiabTpoBabHOW Oymaroil. [Topomok mo-
MECTHTh B CyXYI0 KPYTJIOJOHHYIO KOJ00uKy emKocThio 100 M 1, Hamute 30 M
BBICYIIIEHHOM >KUJIKOCTU U OIYCTUTh HECKOJIBKO CTEKJISTHHBIX KamuuisipoB. Kosily
COCIIMHUTH C HACAJIKOM JUIsl KOHJIEHCaTa 3 U K HacaJKe MPUCOCIUHUTH OOpATHBIMI
xonoaunbHuK 2. [Ipubop 3akpenuth B mrtatuBe. Koyl0y HarpeBaTh Ha MacIsHON
OaHke Tak, 4TOObI KOHJEHCAT U3 TPYOKH XOJOMUIBHUKA TOMajail B HACAIKY CO
CKOPOCThIO 2 - 4 karu B cekyHay. Konly HarpeBaTh 0 T€X IMOp, MOKa YPOBEHb
BOJbl B HAcaJKe MEPECTaHET YBEJIUYUBAThCA. EcCiIHM XKUIKOCTh HaJ BOJAOWU B
HacaJlKe ele OCTaeTcsl MYTHOM, TO KoJIOy cieayeT BblaepxkaTh mnpu  60-70 °C
JI0 TOJIHOTO OTAeneHus Boabl. ComepikaHue BOABI ONMpEACIUTh o dhopmyie

X=V*100/g
rae V - o0beM BOJbI B HACAKE; g - Macca HalOJHUTEIIS.
[TonyueHnHsble JaHHbIC cBeCTH B Ta0Ouity 11.3.
TaOmura I1.3.

ITopomoxk pH BomHON BBITSIKKH Boponormonenne




50

CpaBHUTH CTPYKTYpY M CBOMCTBAa B MCXOJHOM COCTOSIHUM M CKOPOCTh OT-
BepxkaAeHUS (eH0I0(hOpPMaANIbICTHAHBIX CMOJ PE30JIbHOTO U HOBOJIAYHOTO THIIOB,
a TaKkKe UX TePMOCTOMKOCTh, COPOLIMIO BOJBI U JUAJIEKTPUUECKUE CBOMCTBA B OT-
BEPKJIECHHOM COCTOSIHUH.

[Tpunoxenue Ne7.

OITPEJIEJIEHME MOJIEKYJISPHON MACCBHI ITOJIUMEPA BUCKO3UMET-
PUYECKUM METOJOM.

1. Paz06arienue pacTBOpoB mosmmepa. PactBop ¢ #,,,, 0mu3koit x 1,5, pas-
OaBIAIOT 715 MOCIIENYIOMMX U3MEPEHUHN BSI3KOCTH TaKUM 00pa3oM, YTOOBI UHTEP-
BaJIbl MOJTYYaeMbIX KOHIIEHTpAUil ObUTM MPUOIU3UTENBHO OAUHAKOBBL. JJis 3TOrO
K 5 MJI Takoro pactBopa mocieaoBarelibHo gobasistor 0,75; 1,00; 1,25; 2,00 u
5,00 M3 pacTBOPHUTENS, IPUUEM 7], HANOOJIEE Pa30aBIEHHOTO PacTBOPA HE JOIIXK-
Ha ObITh MeHblIle 1,1. Bpems uctedeHus noyrydeHHbIX TaAKUM 00pa30M pacTBOPOB C
koHueHTpauusimu C;, C,, C;, C, u C50003HaYaIOT ty, tp, t3, t4 U ts.

2. OnpeneneHre BpeMEHHA UCTeUeHUs. Il U3MEpEHNs] BpEMEHH MCTEUYCHUS
XKUJIKOCTH Ha OTBOJHYIO TPYOKY HAJI€BAalOT PE3MHOBBIM IUIaHr. Jlanee, 3axaB
NajgblEM KOJICHO U MEPEBEPHYB BUCKO3UMETP, OMMYCKAIOT APYTO€ KOJIEHO B COCYI C
XKUIKOCTBIO M 3aCachIBAIOT €€ (C MOMOUIbIO TPYIIH, BOJOCTPYWHOIO Hacoca WU
MHBIM CIOCOOOM) 10 HUKHEN OTMETKHU PEe3epByapa, Cie/lsd 3a TEM, YTOOBI B )KHUIKO-
CTH HE 00pa30BBIBAIUCH MTy3bIPHKU BO3yXA.

B TOT MOMEHT, KOTia ypOBEHb JKUJIKOCTH JOCTUTHET HM)KHEW OTMETKHU pe-
3epByapa, BUCKO3UMETP BBIHUMAIOT U3 cCOCyla M ObICTPO MEPEBOPAYUBAIOT B HOP-
MaJibHOE ToJiokeHre. CHUMAOT ¢ BHEIIHEH CTOPOHBI KOHIIA KOJIEHA U30BITOK KU -
KOCTH U HaJIEBaIOT HA HETO PE3UHOBYIO TPYOKY.

Bucko3umeTp ycTaHaBIuBaIOT B TEPMOCTAT Tak, 4ToObI pe3epByap ObLI HU-
K€ YPOBHs )KMJIKOCTU B TepMocTare. [locne BBIAEpKKH B TepMocTare He MeHee 15
MUHYT TPU 3aJaHHON TeMIleparype 3acachblBalOT >KUJKOCTh B KOJEHO /10 OJIHOM
TPETHU BBICOTHI BEpXHETO pe3epByapa. CooOUIatoT KOJIEHO ¢ aTMOCcEepoid U orpee-
JISIFOT BpeMsl ONTyCKaHUsl MEHUCKA JKUJKOCTH OT BEPXHEH 10 HHXKHEW OTMETKHU.

3. OmnpenesieHne CPEIHEBA3ZKOCTHOM MOJIEKYISIPHOM Macchl. OTHOCHUTENb-
HYIO0 BA3KOCTh PACTBOPOB MOJMMEPA ONPEEISIOT I0 Popmyrie

- t
omH to >
rae fy — BpeMst UCTEYEHUsI PaCTBOPUTEIIS, [ — BPEMSI UCTEYEHUS pacTBOPA.

3areM HaxXOAAT yAENbHYIO BA3KOCTb 77, =1],,, —1 U ONPENENAIOT XapaKTepu-
CTUYECKYIO BA3KOCTb:
LLL/ MV
c 0 ¢
MonexkyaspHyro Maccy NojauMepa ONpeaesstoT M0 SMIUPUUYECKOMY YpaBHE-
Huro Mapka — KyHna — XayBuHKa:
[#] = KM". K u a npeacrasineHs! B Tabaume 11.4.

[7]=1im
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Ta6nua [1.4.

Koncrantel K 1 o B ypaBHeHun Mapka — Kyna — XayBUHKa 1J11 HEKOTOPBIX

CUCTEM ITOJIMMCP — paCTBOPHUTCIIb.

[Tomumep PacTtBopurens T, | K107 a M-107
°C
1 2 3 4 5 6
[HommTrnen Jlexanux 70 6,8 0,67 1o 200
5
135 46 0,73 | 25,0-640
Kcuon 105, 1,76 0,83 | 11,2-180
105/ 1,65 0,83 125,0-
1376,0
[Tonunponunex Jexanux 135 1,58 10,77 | 20,0-400,0
Kcnnon 85 9,6 0,63 —
Tosmyon 85 9,6 (0,63 —
[Tomuctupon beunson 20 1,23 10,72 1,2-540
25 2,7 10,66 | 1,0-2000
Tonyon 25 1,7 0,69 3-1700
MeTHIPTHIKETOH 25 3,9 0,57 3-1700
[TonuBunmixnopuya | LlukiorekcaHoH 20| 0,143 | 1,0 30,0-125
25 0,11 |10 16,6-138
[TommmeTmmakpunat | berszon 30 0,45 10,78 70-1600
Tomyon 30| 3,105 |0,57 | 51,5-473,2
8
Xmopodopm 30| 3,221 |0,67 | 51,5-473,2
8
OTuianerar 30 | 3,681 |0,62 38,1-455
3
1 2 3 4 5 6
[TonmumerTniamerak- | AueToH 20 452 10,62 —
puiaT 30 14,7 10,52 —
Benson 25| 0,468 |0,77 70-6300
35| 1,282 (0,71 —
Xmopohopm 20 0,6 10,79 20-8000
[TonubyTmnakpunar | AueroH 25| 0,715 |0,75 50-300
[Momubytunmerak- | Metwmtunkeron | 23 | 0,156 |0,81 | 300-2600
puiaT
[Mommtunmerakpu- | Metwmtunkeron | 23 | 0,283 0,79 —
J1aT
ITonmakpuamua Bona 25| 0,631 |0,80 10-5000
[Honmuakpunonutpun | dumerundopma- 25| 3,92 0,75 | 28-1000
MU
[lonuBuaMIanerar | ALETOH 20| 0,99 (0,75 | 45,0-420,0
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25 1,90 (0,66 | 42,8-1390
benson 30| 5,63 (0,62 | 26,0-860
Xnopohopm 20| 158 |0,74 68-680
[ToMMBUHMIIOBBII Bona 25 3,0 0,5 8,5-1700
CIIUPT 25| 595 (0,63 | 11,6-195,0
[TonuBunUIpOpP- VYkcycHas kuciora | — 11,4 10,82 —
MaJib — 129 (0,66 -
[Momudopmansaeruy | JAumerundopma- 15 4.4 10,66 89-285
MU 0
[Mommytunenokcun | MeraHon 20 1,61 10,76 10 19,0
Bona 35 1,66 (0,82 0,4-4,0
30 1,25 (0,78 | 100-1000
Tonyon 35 1,45 10,70 0,4-4,0
ITonurexkcameTu- benzoxn 20 6,22 (0,69 1o 50
JIeHceOaIHaT 20| 492 (0,64 54-195
4
[TonmmaTUnEeHTEpE- denHon 50 | 5,517 |0,70 -
¢ranar 9
[Tonukanpoamug Kpezon — 0,745 | 1,0 0,6-0,9
25 32 0,62 0,5-5,0
[Tonurexcametrune- | Kpeszoin 20 38,0 0,55 —
HaTUTIaAMU]T 70 31,1 |0,56 -
Anerar nejutron036l | ALIETOH 25 0,19 (1,03 11-130
bensumemmonosa | Xiaopodopm — 0,72 0,87 —
DTUIILIEIITIONI03a Benson 25| 2,92 (0,81 40-140
OcHosHasi numepamypa

1. Cemuukos, }0./]. BeicokoMoneKysipHbIE COEJUHEHNUS | YIEOHHK JIJIsl BY30B /
0. [1.CemunkoB .— 3-e uzn.,crep. — M. : Akagemus, 2006 .— 368c.

2. Kynesnes, B.H. Xumus u ¢pusuka noaumepos : yueOHUK 17151 By30B / B.H. Kyne3nes,
B.A. UlepmHeB .— 2-e u3g., nepepad. u gorn. — M. : KonocC, 2007 .— 367c.

3. Kepbep, M.JI. ITonumepHble KOMIO3ULIMOHHBIE MaTepHUa-
JIBL:CTPYKTYpPa,CBOMCTBA, TEXHOJOTHH : yuel.mocodue jyist By3oB / Kepoep MUJL. [u ap.];mox
obmr.pen.A.A.bepauna .— CIIO. : IIpodeccus, 2008 .— 560c.

JonoaHumenvHas aumepamypa

1. bepnun A.A. TlpuHUIUIIBI CO3aHUS KOMIIO3UIIMOHHBIX MOJIMMEPHBIX MaTepUaioB /
A.A.bepmun, C.A.Bonsdcon, B.I'.Ocunsta, H.C.Enukononss.- M. Xumus, 1990. — 240 c.

2. CripaBOYHUK MO KOMITO3UIIMOHHBIM MaTepuanam: B 2-X kH. Ku. 1 / ITox pen. Jx.JlroOuHa;
niep. ¢ anri. : A.b. I'ennepa [u np. | . M., MammnocTtpoenue, 1988, 448 c.

3. CrpaBOYHUK 1O KOMITO3UITMOHHBIM Matepuaiam: B 2-x kH. KH. 2 / Tlox pen. [x.JIroOuHa;
nep. ¢ auri. : A.b. T'ennepa [u ap. | . M., Mammnoctpoenue, 1988, 584 ¢
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