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OO6mmii Teopernyeckuii Kypc “BrICOKOMOIEKYISIpHBIE COEAMHEHUS, KO-
TOPBIN MPENOIaeTCA Ha XUMUUYECKHUX (PaKyJIbTeTax U Ha HEKOTOPBIX OTACIECHUSIX
ounonornyeckux (¢akyIbTETOB YHUBEPCUTETOB CTPAHBI, 3HAKOMUT CTYIEHTOB C
OCHOBaMH HAyKH O MOJUMEpax U JAeT MPEJCTaBICHUE O €€ BAKHEUIIMX IMpaK-
TUYECKUX TPHUIIOKEHUAX. 3HAHUSA ITH HEOOXOJMMBI KaXXJIOMY COBPEMEHHOMY
XUMUKY HE3aBHCHMMO OT €ro y3Koil cmernuanu3anuu. B obmem kypce paccmar-
pUBaOTCS HanboJiee CYIIECTBEHHBIE aCMIEKThl XUMUU, (PU3UKO-XUMUU U (PUZUKHU
MOJIMMEPOB B UX €IUHCTBE, IPUBHOCUMOM MaKpPOMOJIEKYJISIPHOCTBIO U LIETTHBIM
ctpoenueM. [Ipemiaraemoe yue6HOE MOCOOME — PYKOBOACTBO K MPAKTUYECKUM
3aHATHSAM 10 00IIEeMy KypCy, €CTECTBEHHO, MCXOJUT U3 TEX KE MPHUHIIUIIOB
MPETolaBaHus 3TOU TUCHUIIIUHBI, CPOPMYIHUPOBAHHBIX B CBOE BPEMs OCHOBA-
TeJeM MEepBOW B Hallel cTpaHe Kadeapbl BRICOKOMOJECKYJSIPHBIX COSAMHEHUIN
akagemukoM B.A. Kapruneim. ['maBHas 3amava oO0IIero mpakTHKyma — 3aKpe-
IUTh Y CTYJEHTA IMOJy4YeHHbIE UM B OOIIEM Kypce MpeJCTaBICHUS O XUMUYe-
CKHUX U (PU3NYECKUX OCOOEHHOCTSX MOJMMEPHOTO BEIECTBA, & TAK)KE MPUBUTH
€My HaBBIKK PabOThI B 00JIACTH CHHTE3a, XUMUYECKONU MOAU(DUKAIINY, H3yUCHUS
(UBUKO-XUMUYECKUX, MEXAaHMUYECKHX CBOWCTB U CTPYKTYpPHl MOJMMEPOB pa3-
JIMYHBIX KJIACCOB.



Jlabopatopuas pabora Nel.
CHUHTE3 ITOJIMMEPOB.
1.1. IloamaMmuanpoBaHue.

1.1.1. Henp pa®oThl: UCCiIEOBAaTh KUHETHKY JIMHEWHOW IMOJIMKOHJIEHCA-
MU COJIM aJJUIIMHOBOM KHUCJIOTHI U TrekcameTuienauamuna (conu Al') B pacTBo-
pe; MOoJy4YeHHE MOJIMIeKCaMeTHIIeHIMaM1Ha (HalioHa 6,0).

1.1.2. OFBEKTHI 1 CPEACTBA UCCJIEJJOBAHNAL.

DnexkTpoMexaHHyecKas Mellanka, OaHs co ciuiaBoM Byna, yetsipexrop-
nast konba Ha 100 M, TepMomerp co mKanoi ot 5 go 200 °C (2 mr.), Kon6s!
Opnenmeiiepa Ha 100 mu (8 miT.), rpyia pe3suHOBasi CO CTEKISTHHON TpPyOKoOit
(mmuaa 200 MM, quametp 6 MM), OropeTka, rurerka Ha 10 mi1, 9acoBOE CTEKJIO,
nentpudyra tuna [JIC-3, BogocTpyiiHbIii Hacoc, mKad CYyHIMIBHBIA BaKyyM-
HBIM, XOJIOAWIBHUKN TIPSIMON M OOpaTHBIN, TPUEMHUK, CTAaKaHbl TEPMOCTONKHE
Ha 200 M 1 Ha 500 mut; KO6a Tpexropias ¢ MEMIAIKOM, OOpaTHBIM XOJIOIUITh-
HUKOM M KarelIbHOW BOPOHKOH; KO0JI0a TUIOCKOAOHHAS, MPUOOP ISl OTTOHKH
pPacTBOPUTENSE OT MAaTOYHOTO PAcTBOpa; BOpoHKa broxHepa (wimm 1nieHTpudyra);
coinb Al' (mpu orcyrcTBUM cosiu Al - aAuNUHOBAsA KUCIOTA, TeKCAMETUIICH /11 a-
MUH, 3TaHOJ), M-Kpe30J, MypaBbuHas kuciora, 0.1 H. consiHag kucnota, 0.1 H.
BOJHBINA PACTBOP €AKOTO Kaju, 5%-HbIi BOJHBIN pacTBOp aMMuaka, peromndra-
JICVH, UHEPTHBIN ra3s.

1.1.3. TIPOI'PAMMA PABOTHBI.

1.1.3.1. B peakuuoHHyro Koi0y, CHaOXEHHYIO 3JIEKTPOMEXaHWYECKON
MEIIaJKOW W OOpaTHBIM XOJOIUIBHUKOM, TomeriaroT 26.6 T (0.1 mMoib) conwm
AT u 25 Mn M-kpe3ona. Peakiuio nonvamuanpoBanusi npoogsat mnpu 210-220
C ma 6ane co crmaBoM Byna. HemocpeCTBEHHO Mepesi pacTBOPEHHEM COJH B
PEAKTOp MPOMYyCKArOT TOK MHEpTHOro raza. Yepes 60 u 120 muH nocne pactBo-
peHusl COJIM OTOMPAIOT MO JiBe MpoObI peakinoHHol cmecu. [locie oTbopa mo-
CIEIHUX TPOO BMECTO MEUIAJIKUA K PEaKkToOpy NPHUCOCTUHSIOT BOJOCTPYHHBIM
HACOC M MPHU OTKAYKE HarpeBaloT pEeaKIMOHHYIO0 cMech emle 1 4. 3aTeM pacruias
3JIMBAIOT B TepMOCTOiKuii ctakaH (Ha 200 mun) u no6asisroT 100 M MypaBbu-
HOM kucnoThl. [locne pacTBOpeHus moauMepa pacTBOpP HEOOIBIIUMUA TOPUUSIMHU
NepeNMBaloT B cTakaH eMKoCThio 500 mu, comepxamuii 250 My BoAHOTO pac-
TBOpa aMMuaka. BelnaBmuii 0cafiok OTACISIIOT HEHTPUPYyTUPOBAHUEM, TPOMBbI-
BAIOT JIMCTUJUIMPOBAHHON BOJON J0 HEHTpaJbHOM PEakiyy U CylaT 10 MOCTO-



SSHHOM Macchbl. MeTOoI0OM KOHIIEBBIX (KapOOKCHIIBHBIX) TPYIIIT OMPEIEISIIOT MO-
JICKYJISIPHYIO MacCcy OTOOpaHHBIX B XOJI€ PEAKIMU MPOO MOIYyYEHHOTO MOJIUMe-
pa. [l aToro B konby DplieHMelepa, Tie HaX0QuTes o0pasel], HATUBAT 25 MII
0.1 1. ciuptoBoro pactBopa KOH. Ilocne pacTBopenust oOpasiia mpoBOAST TUT-
poBanue 0.1 H. pactBopom HCIl no nelitpanbHo#i peakiuu 1o penondraieuny.
[TapamienbHO MPOBOAST KOHTPOJIbHOE TUTpoBaHue 25 mul pactBopa KOH mis
ONpPEICIICHUS €ro TUTPA.

1.1.3.2. [Tonyuenue conu Al

B crakane emkoctsio 1000 mur B 300 mut aTaHona pactBopsrot 0,25 Moib
aIUTIMHOBOM KUCIIOTHI M IOCTENIEHHO NP NEPEMENINBAaHIH T100aBIISIOT PACTBOP
0,25 monp rexcamerunenauamuHa B 100 ma 70%-ro cnupra. PeaknmonHas
CMECh IpU ATOM paszorpeBaercs. ['opsumil pacTBOp MEUIEHHO OXJIAXIAloT, U
BBIICTIMBIIYIOCS TIPH 3TOM COJIb OT(PUIBTPOBHIBAIOT Ha BOpOHKE broxuepa,
npombiBatoT 20 MJI 3TaHOJNIA U CymIaT B cymmiabHOM mKkady mpu 60-70°C mo mo-
crostHO# Macchl. T. 1. comu AT — 190-191° C, conb nerko pacTBopiuma B BOjie

(47% npu 18° C).

1.1.4. O6paboTKa pe3yJbTaToB.
Onpenenute MOJEKYJSPHYIO MacCy TOJUMEpa METOJOM OIpeAciICHUs
KOHIIEBBIX Ipynin (mpuiioxeHue 1).

PesynbraTel pacyeToB BHOCAT B Ta0uIry 1.1.
1.1.5. Ha ocHOBaHHUU pacuyeTOB MOCTPOUTH KUHETUUYECKYIO KPUBYIO 3aBU-

CUMOCTU W3MEHEHHMs CTETICHU MOJIMMEPHU3AIMK MOJMMepa OT BPEMEHHU IPOBe-
JIEHUSI PEaKITUU.

Tabmuma 1.1.
dopma 3anucu pe3yabTaToB.

[Ipo6a, Bpems | KonmuectBo | KommuectBo [HaBecka) K.U.,
Ne ni/m |Peakimu,| 0.1 1. HCL, | 0.1 . HCI, | monu- | mr KOH
MUH U3pacxoi0- | U3PacXoo- | Mepa, T | moJuMepa
BaHHOE HA | BaHHOE HA
TUTPOBAHUE | TUTPOBAHHE
0.1 1. KOH, | nipoOsb1, M
MJT




1.2. ITosry4yenne u cBoiicTBa (peHOJI0POPMATBACTHIHBIX CMOJI.

1.2.1. Lenb paboOThI: CpaBHUTH CBOMCTBA PEHOTOPOPMATIBAETUIHBIX CMOJ
HOBOJIAYHOT'O U PE30JIBHOTO THUIIOB.

1.2.2. OBBEKTbBI U CPEACTBA UCCIIEJOBAHUMAI.

Konba tpexropnas ¢ 371eKTpoMeXaHUYECKON MEeIanKoil, 00paTHBIM XOJ0-
IUITBHEKOM M TEPMOMETPOM co ImKaioit ot 5 1o 200 °C, Boponka, BopsHas Ga-
Hs, (apdoposas yamka Ha 250 mu, nuct xectu 100x100, mpubop Y66emone,
mKad CyHIIMIbHBIM BaKyyMHBINA, XOJOAUIBHUKA TPSIMONH M OOpaTHBINA, MpHeM-
HUK, CTaKaHbl TepMocToiikue Ha 250 mut (2 mT.), hapdhopoBas cTymka ¢ MecTu-
KoM, ¢eHon, dpopmanuH, 25%-HbII BOAHBIN PACTBOP aMMHAaKa, XJIOPHUCTOBOAO-
poaHas Kuciora (m1otHocTs 1,19 r/em?® ), sTunossii ciiupt, Gypdypou, 6eH30ii-
Hasl KHCIIOTa

1.2.3. TIPOI'PAMMA PABOTHBI.

1.2.3.1. TlonyyeHue HOBOJAYHBIX CMOJ IOJIMKOHJEHcaluuen (eHona ¢
dbopManbIEruaoM.

B peakunoHHyro K0JI0y, CHAOKEHHYIO 3JIEKTPOMEXAaHUYECKOM MEIIaJIKOM,
0OpaTHBIM XOJOAMIBHUKOM U TEPMOMETPOM, MOMEIIEHHYIO B OAHIO C JEASHON
BOJIOW 3arpyxaroT (eHoJI U (pOpMaAIMH U HA XOJIO0JI€ NPU NEPEMEIINBAHUM pac-
TBOPStOT (peno. Ilocne monHoOro pactBopenus (peHosia MOCTENEHHO MU Iepe-
MELIMBAaHUN BBOJAT B KOJIOY KaTajau3aTtop, PEaKUMOHHYK) CMECh IOCTEIEHHO
HArpeBaroT Ha BOJSHOU OaHe 10 TEMIEPATYPbl KUIIEHUS.

BBeseHue karaausaTopa B HArpeTyro cMmecb (eHona ¢ (opMaavHOM, a
Tak)ke ObICTPOE HArPEBaHHWE CMECHU TOCJIC BBEACHUS KaTaanu3aTopa 3alpenaercs,
T.K. 9TO NPUBOAMUT K BCIIEHWBAHUIO U BBIOPOCY PEAKIIMOHHON MacChl U3 KOJIOBI.

HarpeBanue npooykaroT 10 pe3KOTro pacciioeHUsT CMOJISTHOTO M BOJTHOTO
CJIOEB.

[lo okOHYaHMM KOHJEHCAlWU MEPEMEIIMBAHUE MPEKPALIAIOT, COAEPIKHU-
MO€ KOJIOBI OXJAXJAIT WU CIMBAIOT BEPXHHM BOAHBIM cioi. OcTtaBuiyrocs B
KoJIO€ CMOJy MEPEeHOCAT B mpuOop A cymku (puc. ) u cymar mnpu 60-70°C u
octatouHoM nasieHuu 300-400 Mm. pT. CT., K KOHIlY CYIIKH JaBJICHUE CHUKAIOT
10 40-50 MMm. pT. cT. ['opsAuyro BBICYIIEHHYIO CMOJy BBUIMBAIOT B (paphopoByro
YallKy U OXJIAXIAI0T.




Tadomuna 1.2.
Penentypa 117151 morydeHust HOBOJIAYHBIX CMOIL.

No ®deHou, dopmaib- Karanuzarop, % ot denona
Mo S HCI H,S0, | (COOH),
(p=1,19 r/cm) (p=1,84 r/cm3)

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

IIpumeuanne. Tak Kak KOJMYECTBO KaTajau3aTopa HE3HAYUTEIBHO, €ro
yno0Hee BBOJUTH B BUJIE pa3daBieHHOro pactBopa. Hanmpumep, npu 3arpyske 40
r ¢penona nyxuo eectu 40-0,03 = 0,12 r H,SO,. B atom ciyyae nenecoodbpas-

nee Beectu 0,12-0,049 = 2,45 Mt 1H H,SO,,.

[Tomy4yenHbie pe3ynbTaThl BHOCAT B TaOiuiry 1.4.

Tabnuna 1.4.
dopma 3anucH pe3yiabTaToB.
3arpyska, T. Brixoa cMOJTBL.
denon dbopmanb- | ¢popManuH, | KaTaiuza- r % ot
JICTH T (koHiI., %) TOp dhenona

1.2.3.2. TlomyueHnue pe30JBHBIX CMOJ TMOJUKOHACHcAaIen QeHoma c
dbopManbaeruaoM.

B peakunonHy0 K010y, CHAOKEHHYIO JIEKTPOMEXaHUUECKON MEIIaIKOH,
00paTHBIM XOJOAUILHUKOM ¥ TEPMOMETPOM, TMOMEIICHHYIO B OaHIO C JICJITHON
BOJIOM, 3arpyxatot ¢eHosn u Gpopmanud u Ha xonoze (5 °C) mpu nepemeninBa-
HuU pactBopsitoT (enon. [locne momHOro pactBopeHmsi (eHosa MOCTEIEeHHO
IpU NEPEMENIMBAHUU BBOJAT KaTalau3aTop. PeakIMOHHYI0 CMeCh MOCTEINEHHO
HarpeBarT Ha BoAsHON OaHe 10 90-95°C u BhIIEP)KUBAIOT IIPU ITOU TeMIIepa-
Type HE0OXOAMMOE BpeMsl.

[To OKOHYaHUM MOJMKOHJICHCAIIMU MPOUCXOAUT pacciaoeHue cmecu. Ilo-
CJI€ OXJIAXKAEHUS 10 KOMHATHOM TeMIIepaTypbl BEpXHUM BOJHBINA CIION CIMBAIOT.



OcraBiryrocsi B KoJi0e CMOJTy MEPEHOCIT B MIPUOOP NSl CYUIKU (pUC. ) U CylIaT
npu 60-70°C u ocrarounom pgaBiaeHuu 300-400 mMm. pT. CT., K KOHILYy CYIIKH
naBieHue cHkaT 10 40-50 MM. pT. cT. (eciM MO OKOHYAHUM KOHJIEHCAIUU
CMECh HE paccllauBaeTCsi, CMOJIy MOJBEPraroT CYIUIKE MOCIe OXJIAKICHUS 10
60°C). CymKky BeayT A0 MOJTy4YEHUs MPO3PAYHON CMOJIBI U JI0 MPEKpaIEeHUs OT-
TOHKU BOJIBI.

Ta6numa 1.5.
Penienitypsl )15 MOTy4YeHUS PE30JIBHBIX CMOJT.
Ne | ®enon, mone | Popmainbie- Karanuzarop, % ot denona Bpems
TUJ1, MOJIb NH, NaOH | Ba(OH), |HarpeBa-
HUS, MUH.
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
[Tonydennsie JaHHBIC BHOCST B TaOHILy 1.6.
Ta6numna 1.6.
dopma 3anucu pe3yabTaToB.
3arpy3ska, r. BpIixo]1 CMOJIBL.
dbenon dopmanb- | dopmanuH | KaTaiu3a- r % ot de-
TIETUT (xoHII., %) TOP HOJIA

1.2.3.3. Omnpenenenusi BSI3KOCTU PACTBOPOB (PeHO0I0(HOPMAaTIbIETUAHBIX
CMOJI HOBOJIAYHOT'O U PE30JIHOTO THUIIOB.

Bsskoctu pacTBopoB (peHOI0(POPMAIBAETUIHBIX CMOJI HOBOJIAYHOI'O U pe-
30JIbHOT'O TUIIOB OINPEJEIUTh AHAIIOTMYHO METOJIUKE, YKa3aHHON B MPUIIOKEHUU
2.

1.2.3.4. Onpenenenue temmnepaTypbl pazMsrdyenus ¢heHoadopmaibaerui-
HBIX CMOJI HOBOJIAYHOTO U PE30JIbHOTO TUIIOB.

OnpenenuTs TeMnepatypbl pazMsrdeHus (HeHoapopManbIeruIHbIX CMOJ
HOBOJIAYHOTO W PE30JILHOT'O TUIIOB [0 METOAMKE, MPEACTABICHHON B MPUIIOKE-
HUH 3.

1.2.3.5. Omnpegenenue CpeIHEUUCIOBOW MOJIEKYJSIpHOM Macchl (heHo-
10(opManbAETUIHBIX CMOJ HOBOJIAYHOI'O U PE30JIbHOTO TUIIOB.



OnpenenuTs CPeTHEUNCIOBYIO MOJIEKYJISIPHYIO Maccy ¢eHosodopmabie-
TUJHBIX CMOJI HOBOJAQYHOI'O U PE30JIbHOI'O TUIIOB KPUOCKOIHMYECKUM METOJ0M
10 METOAMKE, IPEJCTABICHHON B MPUJIOKEHUH 4.

[Tomy4yeHHbie JaHHBIE BHOCAT B Ta0nuIry 1.7.

Tabmuna 1.7.
Popma 3aIrcH pe3yabTaToB.
®eHo- pacTBOpu- K* Macca pac- Macca _
nodopmab- TEJb TBOPUTENSA, | CMOJIBI, T. M
JeruHas r.
CMOJIa
*K - MosiekyssipHasi Aenpeccusi paCTBOPHUTEIIA.
1.2.4. O6paboTka pe3ynbTaToB.
[Tomy4yennsie qaHHBIE BHOCAT B Ta0nuIry 1.8.
Tabnuna 1.8.
dopma 3anrcu pe3yabTaToB.
®deHo- ° pe- 0 M Karanu-
€HO Ne pe Ny TpaSM, C n
nodopmanb- | HENTypsI 3aTop
neruaHas
cMoJ1a

1.2.5. 3aganue. OOBSICHUTH pa3Nuyusi B CBOMCTBAxX (heHorodopmaibaeru/l-
HBIX CMOJI HOBOJIAYHOTO U PE30JILHOTO TUTIOB.

1.3. ITosyyenne nmoJu3GUPHBIX CMOJI JINHEHHOTO CTPOEHHUS.

1.3.1. Llenp paboThl: noixyyeHue MONU3(PUPHBIX CMOJI JUHEHHOTO CTPOE-
HUS U HUCCIIEIOBAHUE KNHETUKH IPOLECCA TOTUKOHICHCALUH.

1.3.2. OOBEKTHI ¥ CPECTBA UCCIICTOBAHMUS.

Konba Tpexropmnas ¢ 37eKTpOMEXaHUYECKON MEIIaIKoi, 0OpaTHBIM XOJI0-
JTWIBHUKOM, TepMoMeTpoM co mkanon 5 - 200 °C u nacankoit Juna - Crapka,
KOJI0bI KOHMYeckue Ha 50 M1, IWIMHIP MEPHBIN Ha 25 MiI, MUKpOOIOpeTKa Ha 5
M1, GapdopoBas yamika, TpyoOka ¢ OTTSHYTBIM KOHIIOM JUIsl 0TOOpa mpood, Tu-
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JICHTIIUKOJIb, AUATWICHTJIMKOIb, aIUMIMHOBAs KUCJIOTa, ce0alMHOBasi KUCIOTA,
dTaneBsiil aHTUATHA, cIUPTO-OeH30abHas cmech (1:1) 100 mu, 0,1 H ciupToBoii
pactBop ruapokcuaa kanus, 0,1 H pactBop Xs1opucToBOAOPOAHOM KUCIOTHI, 1%
CIUPTOBOM pacTBOp (heHodranenHa.

1.3.3. IIporpamma paGoTHI.

1.3.3.1. B peakimonHyo koja0y mpuOopa 3arpy»arT aHTUIPHUI, KHACIO-
Ty(bl) U TIUKOJb U TIOCIe COOPKHU MPUOOpa COAEPKUMOE KOJIOBI MTOCTENEHHO (B
TeueHue 35-40 MUH) IpU NepeMelIMBaHUN HArpeBalOT HAa MAcJsTHOM WJIU BO3-
nyurHou 6ane 10 185 - 195°C u mpoBOAAT MONMKOHEHCAIIMIO IPU 3TOU TeMIIe-
patype. B ciydae npoBeieHust mpoiiecca mojJuKOHASHCAIUU B Cpeie HHEPTHOTO
raza (a30T WM YIJIEKUCIbIN ra3), MOCIeIHUI TIoce TOro, Kak TeMreparypa J1o-
cturaer 100°C, HAaUMHAIOT MTOIaBaTh YePe3 MPOMEKYTOUHYIO CKIISHKY C TIUKO-
JIEM CO CKOPOCTHIO 2-3 My3bIpbKa B CEKYHJy 4epe3 TPYOKY, MOUYTH AOXOASIICH
JI0 TIOBEPXHOCTH PEAKIIMOHHON CMECH.

J{ns onpenenenrs KUHETUKU TTpolecca nojJukoHaeHcanuu yepe3 30 MuH,
1, 2, 3, u 4 4 nocJie MOIy4YeHUs OAHOPOJHON CMECHU B MPEABAPUTEIILHO B3BE-
meHHble Kookl oTorparoT mpoodsl (0,3 - 0,4 r ¢ Tounoctsio 10 0,0002 r), B KO-
TOPBIX OMPEACIISIIOT KUCTOTHOE YKclio. [IoMMKOHIeH CalMIo MpeKpaliaT, KOoraa
KUCJIOTHOE YMCJIO PeakKIUOHHON cmecu Jocturiet 30-40. O1HOBPEMEHHO € OT-
O0opoM mpoO OTMEYarOT KOJWYECTBO BObI, BbAENMBILICHCcS B npudope Juna -
Crapka. Ilo monydeHHBIM 3HAYEHUs KUCJIOTHOI'O YHCJA PACCUUTHIBAIOT MOJIE-
KYJISIPHBIN BEC U KOJIMYECTBO BBIJICTUBILICHCS BOIBI.

Pazorperyto cMmony BeUIMBAIOT U3 KOJIOBI B (hapPopoByIO HaIIKy U MOCe
OXJIQXKJICHUS AaHATU3UPYIOT.

Tabnuua 1.9.
Penientypsbl [y1s mostydeHus noaud(GUPHBIX CMOJT IMHEUHOTO CTPOCHUS (B MO-
JI5IX)
Komnonen- Howmep penentypsl.

ThI 1 12 (314 |56 |7 (89 1011|1213
AunuHo- 1,0|1,0 | - - - - 10,05/0,10] - - - - 10,90
Basi KUCJIOTA
CebarHo- - |- L0110 -] - 10,950,900,950,90/0,85/0,80 -
Basi KUCJIOTA
dTanesblit -l - - - (L0 1,0 - | - 0,05]0,1/0,15{0,20] 0,1
aAHTUIPU]

Ortunenrmu- | 1,1 - (1,1 | - | 1,1| - L1 1,1 (1,1 |1,1|1,1 | 1,1]1,1
KOJIb

JnaTH- - |\1,05| - |1,05] - |1,05] - - - - - - -
JICHTJIMKOJIb

1.3.4. O6paboTka pe3yJbTaToOB.
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O6paboTKy pe3yJbTaTOB MPOBOJIUTHh AHAIOTHYHO MPHIIOKEHHUIO 1, 5, 6.
[Tomy4yeHHsie pe3ynbpTaThl BHOCAT B Tabauiry 1.10.

Tabmuna 1.10.
dopma 3anncu pe3yabTaToB.

3arpyska IIpo- Boixon Kuneruka mporecca XapakTepuCTUKU
[JIMKOJTb KHCJIOTa obmas | JOIKH- CMOJIBI CMOJIBI
Momb | r | wmomp | r | HaBec- | TeIb- r | %or | Bpe- |Hasec kon-Bo K., | MonL [koi-
Ka, r HOCTb Teop. | Ms, ka |0,1H BeC | BO
poree- MuH | cmo- |KOH, BOIIBI,
ca, 1 JBL, T | Ma ML

1.3.5. 3ananue.

1. PaccuuTaTh KOJIMYECTBO PEAreHTOB (B I') B COOTBETCTBHUHU C 33JJaHHOM pelien-
Typoi, ucxozs u3z 0,3-0,5 MoIb MIMKOJIA.

2. HamucaTh CXEMY PEaKIMU MOJIMKOHIEHCAIINH.

CHSTh KMHETUKY MPOLECCa MTOTUKOHICHCAIUY.

4. OmnpenenuThb BBIXOJ MONMMAI(PUpa MO pe3yabTaTaM B3BEIIMBAHUS U 11O KUCIOT-
HOMY YHCITY.

5. HauepTuth KpuBBIE 3aBUCHUMOCTb KUCIIOTHOTO YHCJIa, MOJIEKYJIIPHOIO Beca U
KOJIMYECTBA BBIICIUBIICICSA BOJBI OT MPOJOJKUTEIBHOCTH MOJIMKOHIEHCA-
1107078

W

1.4. ITosry4yeHnne U CBOIICTBA MOJIMCTUPOJIA.

1.4.1. Illenb paboOTHI: CPAaBHUTH CBOMCTBA MOJIMCTUPOJIA, TOJYYEHHOTO pa-
JTUKAIBHOW U MOHHOM MOJIMMEPU3ALMEN.

1.4.2. OBBEKTBI U CPEACTBA UCCIIEJJOBAHUMAL.

Tpexropnast kosba Ha 250 My, Memanka OOpaTHBIM XOJOAWIBHUK, Ka-
nejapHas BOPOHKA, BoJsHas OaHs, koyiba byH3eHa, BopoHka broxhepa, yaiika
[leTpu mnam yacoBoe CTEKJIO, IINPUL WX TpajydpoBaHHas nunerka Ha 10 mi,
BOPOHKH, cTakaHbl Ha 200 mul, MHEPTHBIN Ta3, CTUPOJ (CBEKENEpPErHaHHbIN),
JUCTUIUIMPOBaHHAas Boja, nepekuch oenzowna unu JAK, ctabunmzaTop, 4eThl-
PEXXJIOPUCTOE OJIOBO, TETPAXJIOPMETaH, HUTPOOEH30J1, 3TAHO.

1.4.3. IIPOI'PAMMA PABOTDI.
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1.4.3.1. PagukanbHasi HoJIMMEepU3aLIUsI CTUPOJIA B CYCIICH3UU.

Puc. 1. ITpubop 115 moay4yeHus CTUposa paguKaib-
HOM NOJIMMEPU3ALMEN B CyCcleH3UM: | - Tpexropias
K0y10a, 2 - KamenbHas BOPOHKA, 3 - 00paTHBIN X0JI0-
JIUIBHUK, 4 - TUAPO3ATBOp, S5 - Mewanka, 6 - MOTop,
7 - BosiHAs OaHs.

B Tpexropnyto xoinly emkocTtbhio 250 M, CHaOXKEHHYIO MEIaJKou, 00-
PaTHBIM XOJOJWJIBHUKOM U KalleJbHOW BOPOHKOM rnmoMemaroT 40 M1 IUCTUILIN-
pPOBaHHOW BOABI. BKIIIOUarOT MEmanKy M IMPU MHTEHCHUBHOM IE€pEMEIINBAHUU
(400 — 600 o6/muH) pactBopsiroT B BoAe npu 20°C MOJMBUHUIOBBIM CIHUPT
(HU3KOBSI3KHI) WM COJIbBAp. 3aTeM KOJOYy IPOIyBaOT a30TOM (aprOHOM) M 4Ye-
pe3 KarejabHYI0 BOPOHKY J00aBISIIOT MOHOMEpP C MPEABAPUTEIILHO PACTBOPEH-
HbIM B HEM MHULMATOPOM. IIpM MHTEHCHBHOM INEpPEMEIIMBAHUM TEMIEPATYPY
noaHUMaroT 10 80°C ¥ mpOBOAAT NOJUMEPHU3ALIMIO IO 3aJTAHHOMY PEXKUMY.

[To oxkOHYaHMM MOJMMEPU3ALUH MACCy BBUIMBAIOT B CTaKaH C XOJIOJHOM
Bonoil. [locne ocaxkJieHHs rpaHyJ BOAY CIMBAIOT, a TPAHYJIbl IEPEHOCST B KOJI-
Oy BroxHepa u mpOMBIBAIOT TEIUIONW TUCTWIIUPOBAHHOW BOJIOM. O KOHIIE TpO-
MBIBKE CYJSAT IO OTCYTCTBHIO OCaJKa HAa YaCOBOM CTEKJIE NOCJE ucrapeHus |
MJI IPOMBIBHBIX BOJ. [IpOMBITBIE TpaHyJbl IEPEHOCAT BO B3BELICHHYIO YAllIKy
[Tetpu u cymat nipu S0°C B TepMOCTaTe 10 MOCTOSIHHOW MaccChl.

[TonydenHsie pe3yabTaThl BHOCAT B Tabimiy 1.12.

Taomuna 1.11.
Penientypsl JuIsl MOTy4YeHUs MTOJIMCTHPOIIA B CYCIIEH3MH (B BEC. 4.)

KoMIoHeHTBI Howmep penentypsl.

1 2 3 4
Ctupon 100 100 100 100
Boja nquctunnupoBaHHas 250 250 250 250
Ilepekucey GeHzonna 1,5 1,5 — 1,5
JluHuTpUI a3001MCH30MAaCIISTHON KUCIIOTHI - — 1 -
[ToJIMBUHMWIIOBBIN CIUPT 3 — 5 —
ConbBap (12-14% aneraTHbIX IpyII) - 10,1-0,5 — —
benTonut - — — 10

Tabmura 1.12
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dopma 3a1rcH pe3yabTaToB.

Ne 3arpy3ka T, | t, | Beixox mo- | Xapakre-
OIIbI- °C |u| numepa pucTuKa
Ta noJauMepa
Mounomep |Muunmatop | Boma | Crabunmsarop r % | [n] Moua.
r | Bec.d. pec.y % or |Bec.|% ot |Bec.d.| % or Macca

M.* | u. | M. M.

*M — MoHOMED.
1.4.3.2. MoHnHas monuMepu3aiusi CTUPOJia B pacTBOPE B MPUCYTCTBUU
SnCls.

Puc. 2. IIpubop nns nmpoBeAeHUs] IMYJIbCUOHHOM T0-
auMepu3anuu ctupona: 1 - konba, 2 - caMo3aTarupa-
omascs mpooka, 3 - TepMoMeTp, 4 - THAPO3aTBOD, S -
MeEIIAIKa, 6 - MOTOP.

B ko010y, cHaGxeHHYIO0 MeIaJKOW, KanejabHONW BOPOHKOMW, CaMO3aTsATH-
Barolecs mpoOKoil U 0OpaTHBIM XOJOAWIBHUKOM MOMENIAIOT CTUPOI U YEThl-
pexxXJopucThIil yriiepoa. O01iee KOIM4eCTBO pacTBOPUTEIS, OMPEIETICHHOE 3a-
JAHWEM, BKJIIOUAET PaCTBOPUTENb, U3PACXOJAOBAHHBIN HA IPUTOTOBJICHUE KaTa-
au3artopa. PacTBop TepMOCTaTUPYIOT MpU YKA3aHHOW TEMIIEpAaType MoJ cia-
ObIM TOKOM OCYIIIEHHOTO a30Ta B TedeHue 20 MUH. 1 OBICTPO LITIPHUIIEM MOJAIOT
3aIaHHOE KOJIMYECTBO KAaTaJIM3aTOPa, PACTBOPEHHOI'O B YETHIPEXXJIOPUCTOM YT-
nepone. Uepe3 ykazaHHbIE B 3aJlaHUU MPOMEXKYTKH BPEMEHH IOCIIE KOHLA J10-
OaBJIeHMsI KaTajM3aTopa OTOMparoT MpoOkl 1Mo 10 MJI mImpHIleM I TPagyupo-
BaHHOM numneTkoi. [IpoOsl cpasy ke BHOCAT B CTAKaHbl C STUJIOBBIM CIHUPTOM
(20-30 mu).

[Tonumep, ocaxaeHHBIA M3 KaXJAOW MPOOBI, MPOMBIBAIOT CHUPTOM Ha
IPEeIBAPUTEILHO B3BEIICHHOM (DUIBTpPE M CylIaT 10 MOCTOSHHOM MAacchl MpHU
temneparype He Bhiiie 30°C nog BakyyMOM.

Ilpumeuanue. JI5is NpuUTroTOBICHUSI PacTBOpa Karaiausaropa KoJyly, co-
nepxkamryro 25 mur CCls, TouHo B3BemuBaroT u mimpuieM BHocat 0,4 — 0,5 M
SnCls. [Tocne B3BemIMBaHMS PACCUUTHIBAIOT TOYHYIO HABECKY M Pa30aBIsIOT
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pacTtBop 10 moiydeHusi KoHueHTpauuu 2%. PacTBop kaTanuzartopa ¢ Takou
KOHLICHTPAIIMEN UCIIOIB3YIOT JJI PEaKIUU.

Hagecky ains ombita ciaeayeT Opath MimpuiieM, u30eras oraianus Biaru
B COCY/I.

[Tomy4yenHsie pe3ynbTaThl BHOCAT B TaOimiry 1.13.

Tabmuma 1.13.
dopma 3aIrcH pe3yabTaToB.

Ne 3arpyska KomunuectBo Brixon nonumepalCkopocTs| Xapakre-
OTTBI- pactBopuTe- peaxIyu,| pUCTHUKA
Ta as1, % (oT MOJIB/T* | TOJIUMEpa
Mounomep SnCl4 CYMMBI MO- ‘MuH | [n] Mom.
HOMEpa U Maccal
SnCly)
r Mosib|MoOJb| T [(MOdbMOb| CClaHUTpO- | T %
1 1 OeH301

1.4.3.3. Onpenenenue BA3KOCTH PACTBOPOB ITOJMCTHUPOIIA, ITOJIYUYEHHOTO
paarKaJIbHOW U MOHHOM MOJIMMEPU3ALUCH.

Onpenenenne XapakTEepUCTUUECKON BS3KOCTH PACTBOPOB IOJHUCTUPOJIA,
MOJIYYEHHOI'O0 PAJIMKAIIBHON U MOHHOUW MOJMMEPU3ALMEN MPOBOJAUTH aHAJIOTUY-
HO IPWIOXKEHHUIO 2.

1.4.3.4. Onpenenenue CpeIHEBA3ZKOCTHOM MOJIEKYJISIPHOW MAcChl ITOJIU-
CTHPOJIA, ITOIYYECHHOTO PAJIUKAIBHON U HOHHOM ITOJIMMEPU3ALUEN.

Ornpenenenue CpeaHEBA3KOCTHON MOJICKYJISIPHOM Macchl 0Opa3IoB MOJIu-
CTHUPOJIA, TMOJYYEHHOrO PAAUKAIBHOM W HOHHOM IMOJUMEPU3ALMUEA MPOBOAST
aHAJOTUYHO PWIOKEHHUIO 7.

1.4.3.5. Onpenenenuie TeMiepaTypbl pa3MsrdyeHus o0pa3LoB NOJUCTUPO-
J1a, OJIYYEHHOTO PAJUKAIIBHOW U HOHHOW ITOJIMMEpU3aLUEH.

OnpeneneHue Temneparypbl pa3MsrdyeHus oOpa3LoB MOJIUCTHPOIA, IO-
JyYEHHOTO PAJUKAIbHOM M MOHHOW ITOJMMEPHU3ALMEN NMPOBOIAT aHAJIOTHYHO
IIPUIIOKEHUIO 3.

1.4.4. OBPABOTKA PE3VJIBTATOB.
[TomyuenHbIie MaHHBIC BHOCST B Tabmuiry 1.14.

Tabnuna 1.14.
dopma 3aIrcH pe3yabTaToB.
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O6pasen

Ne peuentypsl

]

Tpasm., °C

<

1.4.5. 3aganue. OOBACHUTH pa3inuus B CBOMCTBAX 00pa31l0B MOJUCTUPO-
J1a, TIOJIYYEHHBIX PAJIUKAIBHOW U MOHHOM MOJIMMEPU3ALUEH.
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JlabopatopHass pabora No2.
XUMHNYECKUE IMTPEBPAIIEHM A [TOJIMMEPOB
2.1. Tepmuyeckasi 1eCTPYKUMS MOJUBHHIIXJIOPHIA.

2.1.1. .Ilems pa®OTHI: U3YYUTHh TEPMUUYECKYIO TECTPYKITUIO CTAOMITH3UPO-
BAHHOTO U HE CTAOMIM3UPOBAHHOTO MOJIMBUHWIXIOPU]IOB

2.1.2. OBBEKTHI U CPEJICTBA NUCCJIIEJOBAHUA.

[Ipo6upka Bropua, pryTHBI MaHOMETP, XHMHUYECKUM cTakaH Ha 1 am°,

tepmomeTp oT 100 1o 2500 C, Tpexxo/10BOM KpaH, CHIMKOHOBOE Maciio [1D9C-5,
AIEKTPUYCCKUI HarpeBaTelb, MOJUBUHWIXIOPH HECTAOMIM3UPOBAHHBINA, I10-
JUBHHWIXJIOPHI CTAOMIM3UPOBAHHBIN

2.1.3. IPOI'PAMMA PABOTHBI.

1]
T

Puc.3. Cxema npubopa Juist U3y4eHHsl 1eCTPYKIUHU OJIUMEPOB.

B npoOupky (1) npubopa (puc.l) nomemaror 1 r ucciegyemMoro nojimme-
pa. IIpoOupka uepe3 Tpexxo/10BO KpaH (2) COEUHSIETCS C PTYTHBIM MaHOMET-
pom (3) , cBOOOJHBIN KOHEIl KOTOporo coodiaercst ¢ armocdepoit. [Ipodbupka
obOorpeBaercs B Oane (4) TeruionocuteneM. Ha paccrosuun 10 MM oT npoOupku
nomeniatoT Tepmometp (5). McnibiTanue HauMHAETCsl ¢ BKIIFOUEHUs1 00orpeBa Oa-
HU U COCTOUT B OIpPEACTICHUH €€ TeMIepaTyphl U JaBJICHUS B PTYTHOM MaHO-
METpe uepe3 Ompe/esieHHbIe TPOMEXYTKH BpeMmeHu. [lo pe3ynbraTtam ucmbiTa-
HUSI COCTAaBJISIIOT TpaduK M3MEHEHUsI TeMIepaTyphl U JaBJICHUS B PTYTHOM Ma-
HOMETpE uepe3 OIpeIeTICHHbIE POMEKYTKH BPEMEHH.

B MoMmeHT pasnokeHus moiuMmepa JaBlIeHHE PE3KO BO3PACTaeT, YTO CO-
MIPOBOXKJIAETCSI CKAYKOOOPa3HBIM M3MEHEHUEM XOJa KPUBOH. DTOMY MOMEHTY
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COOTBETCTBYET OTpe/eeHHas TeMreparypa t, KoTopas omnpenesnsercs: rpaduye-
CKHM Ha KPUBOW M3MEHEHHS TEMIIEPATYPHI.

Ha TouyHOCTh ompenesieHHs] TeMIIEpaTypbl Pa3JIOKEHUS BIHSIET PaBHO-
MEpPHOCTh TMoabeMa Temmeparypbl. OOpazer] ais OompenesecHus: TeMIepaTyphl
Pa3NIOKEHHMSI IOJDKEH OBITh TIATENHHO BBICYIIICH OT BJIAT U PACTBOPUTENCH.

OnpenensoT TeMrepaTrypbl pPa3ioKeHUs CTaOWIM3UPOBAHHOTO M HECTa-
OWJIM3UPOBAHHOTO MTOJIMBUHUIXIIOPUIOB

2.1.4.3ananue. OnpenenuTs TEMIEPATYphl Pa3IOXKEHUS CTAOWUIU3UPO-
BAaHHOTO Y HECTAOWJIM3WPOBAHHOTO MOJUBUHWIXJIOPUAOB. ClenaTh BBHIBOABI 110
pabore.

2.2. TepMooKuCTUTEIbHAS NeCTPYKIMS MOJUNPONNJIEHA.

2.2.1. Llenp paboOTHI: U3YyYUTh TEPMOOKHCIUTEIbHYIO AECTPYKLHIO MOJIN-
IPOIUJIEHA B IPUCYTCTBUM U B OTCYTCTBUE CTAOUIIM3aTOpa

2.2.2. OFBEKTHI 1 CPEJICTBA NUCCJIIEJJOBAHUAL.

[Ipo6upka Bropua, pryTHBI MaHOMETP, XHMHUYECKUM cTakaH Ha 1 am°,

tepmomeTp oT 100 1o 2500 C, Tpexxo/10BOM KpaH, CHIMKOHOBOE Maciio [1D9C-5,
AJIEKTPUUECKHUI HarpeBaTelb, MOJUMPONIICH HECTAOMIM3UPOBAHHBINA, PACTBOP
crabminzaTtopa — AuQeHUIaMuHa B TUATUIOBOM d(upe, Ta30MeTp WK OaJLIOH C
KHCIIOPOJIOM, CTYTIKa C TIECTUKOM

2.2.3. IPOI'PAMMA PABOTHBI.

1]
T

Puc.4. Cxema npubopa ajisi u3y4eHus: TEPMOOKUCITUTEIBHON NeCTPYKIIUU
MOJIMMEPOB.

B nmpobupky (1) nmpubopa (puc.2) 3amoHEHHYIO KUCIOPOIOM MOMEIIAI0T
1 r uccnexyemoro nonumepa. [IpoGupka uepe3 Tpexxoa0Bor KpaH (2) coeauHs-
€TCsl C PTyTHBIM MaHOMEeTpoM (3) , CBOOOIHBIN KOHEI] KOTOPOTO COOOIIAETCs C
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atmocdepoit. [Ipobupka oborpeBaercs B 6ane (4) termonocurenem. Ha paccro-
saun 10 MM ot mpobupku nomemarot TepmomeTp (5). McnpiTanne HadmHAeTCs C
BKJIFOUEHHSI 000TpeBa OaHU M COCTOUT B OMPEJICIICHUU €€ TeMIepaTyphl U JaB-
JICHUSI B PTYTHOM MaHOMETPE 4Yepe3 ONpe/eieHHbIe TPOMEKYTKU BpeMeHu. [1o
pe3yibTaTaM HCIBITAHUS COCTABISIOT IpapuK U3MEHEHUS TEMIIEPaTyphl U JIaB-
JICHUS] B PTYTHOM MaHOMETPE Yepe3 ONpeACIICHHbIE TPOMEKYTKH BPEMEHHU.

B MoMeHT paznoxeHus: moimMepa J1aBlieHHE Pe3KO BO3PACTAET, YTO CO-
MIPOBOXKIACTCS CKAaYKOOOpa3HbIM M3MEHEHHEM XO0/ia KPHBOW. DTOMY MOMEHTY
COOTBETCTBYET OMpe/eieHHas TeMreparypa t, KoTopas omnpenessercs: rpaduye-
CKM Ha KPUBOU M3MEHEHUS TEMIIEPATYPHI.

OnpenensitoT TEMIEPATyphl Pa3IOKEHUST CTAOMIN3UPOBAHHOTO U HECTa-
OWJIM3UPOBAHHOTO MOJUIIPOJICHOB.

CTaOuInM3upOBaHHBIN MOJUIPONUICH MPUTOTABIUBAIOT CIAEAYIOMUM 00-
pasom:

Hagecky 1 r HecTaOuIM3UPOBAaHHOTO TOJUIIPONHIICHA TIOMEIIAIOT B CTYII-
Ky, IPWIMBAIOT 2 MJI pacTBOpa CTa0MIM3aTOpa U JO0ABISIOT 2 MII TUITUIIOBOTO
adupa. [lonydeHHyro Maccy TIIATENHHO PACTUPAIOT TIECTUKOM CTapasich HE pas-
Masarth MO CTynKe. ITy paboTy MPOBOJAAT MO TATOU 0 ucnapenus s¢upa. O6-
paselr Juisi OTnpeesieHrs TeMIIepaTyphbl Pa3IOKEeHHs JIOJDKEH OBITh TIIATEIIBHO
BBHICYIIICH OT BJIaTH ¥ PaCTBOPUTENICH B BAKYyMHOM IITKaQy.

2.2.4. 3amanue. OnpenenuTh TEMIEPATypbl Pa3IOKEHUS CTaOWUIU3UPO-
BAaHHOTO W HECTAOWJIM3UPOBAHHOTO MONHUMpOnuiIeHoB. CaenaTs BHIBOABI 1O pa-
oore.

2.3. [loryyeHue NPUBUTOIO COMOJMMEPa METOA0M MepeIavu enm.

2.3.1.1lenp paboOTHI: CUHTE3 MPUBUTOTO COMOJIMMEpPa OYTaIUCHOBBIN Kay-
YyK - MOJUMETUIMETaKpWIaT METOJO0M Mepe/lauyd 1N M HCCIEIOBAHUE €ro
CBOWMCTB MPU OCAKJICHUH U3 PACTBOPA PA3IUYHBIMU OCATUTEISIMU.

2.3.2.O0bBbEKTBI 1 CPEJJCTBA UCCJIIEAOBAHNA.

MoTop UIBEHHBIN, JaTp, XOJOAWIBHUK OOpaTHBIM C XJIOPKAJIbIIUEBON
TpyOKOM, TpyOKa Il BBOJAa MHEPTHOrO ras3a, MeIlajka, Kojiba Tpexropias Ha
250 mu (Ha nmutrdax 2-Nel4 | 1-Ne 29), kon6a ogHorop:ias Ha 250 mut ( Ha IUTH-
de Ne 29), Boxgnas 6ans, tepmomerp 10 150°C, nepexoxn ¢ HIII 29 ma HIII 14,
mKkad CymmibHBIA BAaKyyMHBIA ¢ 000TpeBOM, CTakaHbl xumudeckue Ha 100 mi -
2 WT., WIMHAP MepHbIA Ha 150 M - 2 mT., yamku [letpu - 2 mT., kKaydyk Oy-
TaJUEHOBBIN - 4% p-p B TOIyOJIe, METHIMETAKPHUIIAT (MI€pErHaHHBIN), MEPEKUCH
OeH3ouIa, ITaHOJI, alleTOH, OEH30J1, O€H3UH, 0aJUIOH ¢ aprOHOM HWJIA a30TOM
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2.3.3. IPOI'PAMMA PABOTBI.

Puc. 5. [Ipubop m1st moayyeHus: IpUBUTOTO COMOIUMEPA.

B tpexropnyto xonly nomemaroT 50 ma 4%-ro pacTBopa Kaydyyka B TO-
ayone, 15 ma metunMerakpuiaTta v 15 Mr nepekucu Oenzouna. Bximouaror me-
HIAJIKY U B PEAKIIMOHHYIO CMECH MPOITYCKAIOT MHEPTHBIN ra3 B TeueHue 20 MuH.,
3aTeM, He IpeKpallas Mmojgadyd MHEPTHOrO rasa U nepeMeninBasi, HarpeBarT pe-
aKIMOHHYIO KOJIOy Ha BoasHOMU Gane 10 98 - 100 °C B Teuenue 1,5 yaca.

[Tocne okoHYaHUS peaKIMU OTKIIOYAIOT TOK MHEPTHOIO Tra3a, pa3ouparor
puOOp U MEPEUBAIOT PEAKIITMOHHYIO CMECh B KPYIJIOJOHHYIO KOJIOY Ha 250 M1,
B KOTOPYIO NPEIBAPUTEIBHO HanuBaroT 60 mu aTaHona OcaaKy Aar0T OTCTOSITh-
cs 10 - 15 muH., 3aTeM CIMBAIOT PaCTBOPUTEIIh B CHIEHUANIbHYIO OaHKY JJIsl CIIU-
Ba, a 0caJoK npoMbIBatoT 30 Mi 3TaHosa. s MpeIoTBpalieHns BbICAKUBAHUS
NoJIuMepa B BUJE IJIOTHOIO Ocajka (YTO 3aTPyAHUT OTIEJIEHUE TOMOIOIUME-
POB) PEAKIIMOHHYIO CMECh MPUOABIATh K ATAHONY HEOOJBIIMMHU NOPUUAMHU MIPU
nepemMemiuBaHuu. B ciiydae oOpa3oBaHus KOMKA, MOJUMEPHYIO MAacCy CIEIyeT
PacTBOPUTH B HEOOJIBILIOM KOJIMYECTBE TOJMyoJia (IIpU HAarpEBaHUM) U CHOBA OCa-
JUTh B CTaKaHE ATAHOJOM, OCTOPOXHO MPUIIMBAs MOJUMEP K 3TAHOIY IpH Ie-
pEMEIMBAHUN CTEKIISTHHON MAJIOYKOM.

Cobuparot npubop U MOCIEAOBATENBLHO IKCTPArUPYIOT TOMOMIOJIUMEPHI U3
UX CMECH C IIPUBUTHIM COMOIUMEPOM.

1. Beigenenue nonuMeruaMetakpuiaata. K cMecu noamMepoB NpriiMBatOT
60 MJI alleTOHA U HArpPeBaOT JI0 KUIIEHUSI C OOPaTHBIM XOJOJUIBHUKOM B Te4e-
Hue 15 mun. OOpa3oBaBIIMIiCS PACTBOP OTHAEISAIOT OT OCAJIKa U CIMBAIOT B CIle-
UaJIbHYI0 OaHKY JJIsI CJIMBA.

2. Beigenenue 0ytajiieHoBOro kayuyka. K octaBiieiics cMecu moJiuMepoB
npuwinBalOT 60 M OEH3MHA U HArpeBaloT 0 KUIIEHHS ¢ OOpaTHBIM XOJIOAUIb-
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HUKOM B TeueHue 30 muH. OOpa3oBaBIIUICS PACTBOP OTICISAIOT OT OCAAKa H
CIMBAIOT B OaHKY I CIUBA.

3. O6paboTtka cononumepa. K ocrasieiics cMecu npunuBaroT 15 mi GeH-
30J1a U PacCTBOPSIOT €€ MpHU HAarpeBaHuu B TeueHue 15 - 30 MmuH. 3aTeM B yaliky
[Terpu ¢ 20 mu1 3TaHOJIa MOCTENIEHHO BBUIMBAIOT TMOJIOBUHY PacTBOPA; IPYTYIO
MOJIOBUHY pacTBOpa BbUIMBAIOT B yamiky [letpu ¢ 20 mu Oensuna. [lonmumepsr
BBIICNIAIOT MCHApeHHeM pacTBopuTeneil mox Taroil. ComocTaBisitoT (HU3MKO-
MEXaHMYECKUE CBOMCTBA (AJIACTUYHOCTH) MOYYeHHBIX 00pa3ioB. Cymart mosu-
MephI B BaKyyMHOM MIKady mpu temneparype + 60 - +65° B reuenue 30 mun.

2.3.4. 3aganue. Hanmcats peakiuio 00pa3oBaHus IPUBUTOTO COMOIMMEPA
U OOBSCHUTH €€ MEXaHW3M, MOKa3aTh CXEMAaTUYECKU M3MEHEHUE KOH(POpMAIIHH
MaKpOMOJIEKYJIbI COMOJIMMEPA B 3aBUCUMOCTH OT MPUPObI ocaautenss. O0bsic-
HUTHb Pa3IU4yu€ B BJACTUYHOCTHU IOJMMEPOB, OCAXKJCHHBIX Pa3JIMYHBIMH pac-
TBOPHUTEIISIMH.

2.4. Jdrepudukanusi NOJMBHUHUIOBOIO CIMPTA YKCYCHBIM AHTHAPHAOM

2.4.1. Uenp paOoOTHL: MONTy4YEHUE MOJMBHUHMUIIALIETATA MYTEM 3TEpHPUKA-
LMN TTOJUBUHWIOBOIO CIIMPTAa YKCYCHBIM AaHTMIAPUIAOM M U3Yy4YEHUE PACTBOPH-
MOCTH MCXOJHOTO ¥ KOHEYHOI'O MPOAYKTOB PEAKIUU.

2.4.2.0bBEKTBI 1 CPEJACTBA NCCJIIEJOBAHUA

kon0a neyropsast Ha 100 My, oOpaTHbIA XOJOAMIBHUK, BOJHAsA OaHs, ra-
30Bast rOpenKa, cTakaHel Ha 1,5 - 2 aM> |, BopoHKa BroxHepa, 4acoBoe CTEKIIo,
nonuBuHWIOBHIN crupT ([IBC), ykcycHBI aHTHApPUI, arleTar HaTpus OE3BO/I-
HBIN

2.4.3. [IPOI'PAMMA PABOTBI

1. ITonyyenue nonuBunuianerara (IIBA) :

B xpyrnononnyto konly ¢ 0OpaTHBIM XOJOJMJIBHUKOM TOMEIAT 3 T
[IBC, 35-40 r yKCyCHOro aHTUJipujJa , 3 T alerara HaTpus U, MpoayBasi HUHEPT-
HbIM Ta30M , HarpeBaroT JI0 MOJHOTO PAacTBOPEHMS IMojuMepa B TeueHue 1,5-2
yacoB Ha BOJSIHOM OaHe, a 3aTeM Ha acOECTOBOI CETKE HEOOBIIMM ILIAMEHEM
ropesiku (MHEPTHBIN a3 MPOIyCKaTh CO CKOPOCTHIO, HE MpeBbIlIaomieit 1-2 my-
3bIpbKa B CEKYHY)
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Puc. 6. ITpubop 1151 moTryueHus MOJMBUHUIIAIIETATA.

2. Beigenenue [1BA.

B xon0y nanmuBaror 50 mi1 arieToHa U IEPEMENIUBAIOT COACPKUMOE KOOI
CTEKJISIHHOM MAaJIOYKOW JO0 IOJYyYE€HUsT TOMOT€HHOro pactBopa. [losyueHHbIn
TIONIMEp aKKypaTHO OCAXIAIOT B B IM° rOpsiYeii BOJIBI, BHITHBAS PACTBOP B BOLY
HEOOJBIIMMHU TOPLUUSIMH TPU TIIATEIHLHOM mnepeMemnBanun. [lomyyeHHbIi
MPOAYKT MPOMBITh BOJAOW Ha BOPOHKE broXHEpa N0 HEUTPAIbHOW peakLMU Mpo-
MBIBHBIX BOJ [l0Jy4eHHBIN MONMMEP Pa3MENbUalOT U CYIIAT B BAKYYMHOM CY-
misHoM mKady npu 70°C. BeICyIIeHHbIN MONIMMED B3BELIMBAIOT HA AHAJIHMTH-
yeckux Becax. Crenensb arepudukaimu a (B %) pacCUUThIBAIOT MO hopmyJie:

g = B 109
Am ..
e : Amakcn - U3MCHEHHE MAcChl MOJIMMEPA B PE3yJIbTaTe peakiuu 3repudu-
Kalonn , OIpPCACIICHHOC OIIBITHBIM ITYTEM, Ammeop_ HU3MCHCHHEC MACChI ITOJIMMC-

pa [pHU yCIOBUU MTOJTHOTO MPEBPALLICHUS.
Jlanee ompenenstoT CnocOOHOCTh UCXOMHOTO TTOJIMBUHUIIOBOTO CITUPTA U TOJTY-
YEHHOI'O IMOJUBEHWIALIETATa PACTBOPATHCS B ALIETOHE, BOJIE, TETPAXJIIOPUJIE YT-
nepona. [lomydeHnHble faHHBIE BHOCAT B Tabmuiry 2.1.

Ta6numa 2.1.
dopma 3aIrucH pe3yabTaTOB:

PacTBOps€EMOCTh B PACTBOPUTENSIX

[Tomamep BOJA alleTOH CCls

2.4.4.3ananue. Hanucath cxeMy peakuuu 3TepUPpUKaALUU.
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1. Onpenenuth cTeneHb dTeprudUKAINK MOJTUBUHUIOBOTO CIIUPTA.

2. Onpenenuts pactBopumocTs IIBC u IIBA B anerone, B BojAE, YEThI-
pexxaopuctom yraepoae. CoctaBuTh Tabnuiy ¢ obo3Hauenussmu: H - Hepac-
TBOpUM, M - ManopacTBopum, HaOyxaet, P - pactBopum.

JlabopaTtopuasi pabora Ne3.

OU3NKO-XUMUYECKUE CBOMCTBA PACTBOPOB
I[TOJIMMEPOB

3.1. Onpenesienue ko3P PpunueHTa HAOYXaHUS MAKPOMOJIEKYJIbI
nojuMepa.

3.1.1. Lenp paOoThl: omnpeaesieHHe HEBO3MYILEHHBIX pa3MEpOB LEMHU IO-
aumepa, kodpduurenta Ha0yxaHusi MaKpOMOJIEKYJIbI B XOPOIIEM PAacTBOpPUTENE
Y BEJIMYHMHbBI CTATUCTUYECKOTO CETMEHTa MAaKPOMOJIEKYJIbI.

3.1.2. ObBEKTHEI 1 CPEACTBA NCCJIEJOBAHHAL.

TepmocTat, Buckozumetp Y06enone win BIDK, cexynaomep, rpyia pesu-
HOBas, nuneTka Ha 10 M (2mT.), Kon6a miockoaoHHass Ha 50 MJI, MarHUTHas
Mellajgka, pacTBoOp Ppakiuu MOJUCTUPOSIA B IIUKIIOTEKCaHe ¢ KoHLeHTpanueh 0,5
/1171, IUKJIOTCKCaH.

3.1.3. IIPOTPAMMA PABOTHDI.

B nannoii pabote onpeaensoT XapaKTepUCTUYECKUE BI3KOCTH MOJIUCTUPO-
Ja B UMKIOTeKCaHe IpH JIByX Temmeparypax: 34° (0-remmneparypa sl CUCTEMBI
MOJIUCTUPOJI - IUKIIorekcaH) u 44°. [lpu kaxa0il Temneparype u3MepsroT cHava-
Ja BpEMS MCTEYEHUS YHMCTOTO pacTBoputens. MCXOmHyr0 cMech IMONMMCTUPOIIA U
LMKJIOTEKCAHE, PACCIanBaIOIIyIOCs NPU KOMHATHOM TeMIeparype, Hepen Kax-
JbIM HCIIOJIb30BAaHUEM HEOOXOJMMO II€pEBECTH B PACTBOP, AJIA YErO0 CMECH
HarpeBaroT NPH NEPEMEIMBAHNY HA MArHUTHON MELIAJIKE.

Bce m3Mepenus BBIMOJHSIOT HAa KaMWUIIPHOM BHUCKO3UMeETpe YO00emoze
win BIDK cornacHo nopsaxy paboTsl, OMCAHHOM B IacopTe npudopa.

B TepmocTaTupyeMOM BUCKO3UMETPE U3MEPSAIOT BPEMSI UCTEYEHUS YACTOTO
pacTBOpPUTENS HE MEHee 3-X pa3, IPUYEM OTCUETHI 110 CEKYHJIOMEPY HE JOJIKHBI
pacxonuthcesi 6osee yem Ha 0,4 cex. BbUIMBaIOT pacTBOpUTENb U3 BUCKO3UMETPA,
IIOMELIAIOT B HETO 7 MJI HCXOJHOTO PacTBOpa MOJIMMEPA U U3MEPSIOT €T0 BpEMS
ucteyeHus. Paz0aBieHne pacTBOpa MPOBOAST HEMOCPEACTBEHHO B BUCKO3UMETPE,
nocJe10BaTeNbHO 100aBisst 7; 7 1 14 Mi1 4UCTOro pacTBOPUTEIIS.
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PesynbraTel usmepenuit opopmirstor B Bujie tadimibl 3. 1.

Hcxonnslii pacTBOp moauMepa:
Temneparypa usmepeHus:
Bpems nucreuennss 4ucToro pacTBOPUTEIIS to(cex) :

Tabnuna 3.1.
t — Bpems Nom=vt0 | Nya = (t-t0)/to | Nup="yn/C
Obnem Konuentpa- | yereuenns
pacTBOpa | uust PACTBO-| nacrpopa
(M) pa (cexk)
(/1)

3.1.4. ObPABOTKA PE3VYJIbTATOB

Ha ocHOBaHMM TOJyYEHHBIX JAHHBIX CTPOST IpaUKU 3aBUCHUMOCTHU TPHU-
BEJICHHOM BSI3KOCTH OT KOHIIGHTPAIIMW PACTBOPA JJIA IBYX TEMIIEpaTyp M IKCTpa-
MOJIAIIMEN WX K HYJIEBOW KOHIICHTPAIMU HaXOJST XapaKTePUCTUUCCKUE BSI3KOCTH
P KOKIO0M TeMIIepaType.

[To popmyne dnopu - Dokca:

5)3/2
(h*)
[77]9 =0

M
PACCUMTBHIBAIOT HEBO3MYIIEHHBIE Pa3MEPhl MAKPOMOJIEKYJ MOJUCTHPOIIA,
NpHHKEMAas OCTOsAHHYI0 @ paBHoH 2,84.10*' — ¢ yueTtom nepesosa 11 B cM°.

ITo popmye:
[ 11l

Al

onpenensaroT KodhPUIUEeHT HaOyXaHUsl MOJIEKYJI TOJIMCTUPOJIA B XOPOILIEM
pactBopuTene (IUKIoreKcan npu 44°).
[To dhopmye:

1/3

ke
nlsin $/2

BBIUMCIISIIOT BEJIMYMHY CTATUCTHUYECKOTO CETMEHTAa IMOJUCTUPOJIA, YUUTHI-
Basl, YTO JUIsl KapOOIETTHBIX BUHIIIOBBIX MoJiuMepoB jutrHa cBsizu C-C 1=1,54 nm



24

U BajeHTHBIA yron $=109,5° (sin$/2=0,816). 3Has BeIUUMHY CETMEHTA U IPO-
exkuuto (21 sin.$/2)oqHOr0 MOHOMEPHOTO 3BEHA Ha OCh MAKpPOMOJIEKYJIbI, MOKHO
OTIPEJICITUTH YUCII0O MOHOMEPHBIX 3BE€HBEB B CETMEHTE 110 (hopMyJI€:

b
ng=—————
2lsin $/2

Pe3ynbraThl Bcex pac4eToB BHOCAT B TaOnuIly 3.2.
Tabnuua 3.2
dopma 3anmcH pe3yJIbTaToB.

(ho?)"?(nm) o4’ b (nm) ns

3.1.5. 3aganue. OOBSICHUTH BIUSHUE TEMIIEPATYyPbl HA KAYECTBO PaCTBOPH-
Tesl U pa3Mepbl MaKpPOMOJIEKYJIbI; OOBSICHUTh, YTO TaKO€ CTATHCTHYECKHUM cer-
MEHT [OJIMMEpPA U OT YEro 3aBUCUT €ro pazmep?

3.2. Onpenenenue napamerpoB K u o ypaBuenust Mapka - Kyna -
XayBHHKa

3.2.1. Lenb pabotsl: onpenenenre koHctanT K m o ypaBHeHus Mapka -
Kyna - XayBuHKa 11 CHCTEMBI HOTUCTHPO - IuKnorekcad mpu 34°C.

3.2.2. OBBEKTbBI 1 CPEACTBA MCCJIEAOBAHIAL.

TepmocTat, Buckozumetp Y06enone wiu BIDK, cexynaomep, rpyma pesu-
HOBas1, mumetrka Ha 10 mur (2 mT.), kKoinba TiockomoHHas Ha 50 MII, MarHUTHAS
MeIIajika, pacTBOPHI TpexX (PaKIUi MOJUCTUPOJIA B IIUKIOTEKCAHEe ¢ KOHIIEHTpPa-
nuei 0,5 r/171, UKIoreKcaH.

3.2.3. IIPOTPAMMA PABOTBI.

OnpenensoT XapakTepUCTUUECKYIO BA3KOCTh TpeX (Ppakiuil moaucTupoia
B IuKIiorekcane npu 34°C, kak onrcano BbllIe. [IoCKOIbKY ITpr KOMHATHOM TEM-
nepaType CMECh IOJMCTHPOJIA C LUKIOIEKCAHOM pacClIamBaeTCs, €€ CIELYeT
IIPEABAPUTEIBHO MEPEBECTH B PACTBOP HArpeBAaHWEM IIPU NEPEMEIIMBAHUMU HA
MAarHUTHOW MEIIAJIKE.

Bce m3Mepenust BBIMOJHSIOT HAa KamWUIIPHOM BHUCKO3UMeETpe YO00emoze
win BIDK cornacHo nopsaxy paboTsl, OMCAHHOM B IMacopTe npudopa.

Pesynbrarel u3mepenuit opopmitsatotr B Buae tabmuubl 3.3 i Tpex ¢pak-
WK TOJIMCTUPOIIA.
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Tabnuna 3.3.
dopma 3anrcu pe3yabTaToB.

O0BeMm KonmenTpa-| t — Bpems Nom=v10 | Nya = (t-t0)/to | Nup="yn/C
PactBopa | Ms pacTBO-| HCTCUCHUS
(M) pa pacTBopa
(/1) (cex)

Crpost rpadyKu 3aBUCUMOCTH MPUBEJICHHON BS3KOCTH OT KOHIICHTPAIIHH,
110 KOTOPBIM HAXOJAT XapaKTEPUCTUUECKYIO BSI3KOCTh ISl TpeX (hpakivil MOJIH-
CTHpOJIa. 3HAs MOJICKYJISIPHBIC MACChl M XapaKTEPUCTUUICCKHUE BI3KOCTH (PPaKIIHH,
cTposT rpaduk 3aBucumoctH 1g[n] ot 1gM no koTopomy, coriacHO ypaBHEHHUIO
Ig[n] = IgK + algM

onpenessaroT napamerpsl K u o.
Pe3ynbTaThl pacyeToB 3anMChIBAIOT B TaOnuIly 3.4.
Tabnuua 3.4
@opma 3anncH pe3yJIbTaToB

MonexkynspHble MacChl 1gM M] Ig[n] K o
dpakimii

3.2.43amanne. Caenatb BBIBOJ O (hopMe MaKpOMOJIEKYJ MOJHUCTUPOJIA B
pacTBOpe; paccUuTaTh HEBO3MYIIEHHBIE pa3MeEphl LIENHU MOJUMEpPa, CTaTUCTUYE-
CKHMI CETMEHT MaKpPOMOJIEKYJIbI MOJMCTHPOIIA; OOBSICHUTD, CYIIIECTBYET JIU 3aBH-
CUMOCTb MEXly Pa3MEpPOM CETMEHTA M MOJIEKYJISIPHOW MAacCOM MOoJuMepa.

3.3. OneHka NoJIuINCIEPCHOCTH MOJUMEPOB BUCKO3MMETPUYECKUM
MeETOA0M

3.3.1. Lenp paboThl: ompeneseHre CPEIHEBSI3KOCTHBIX MOJICKYJISIPHBIX
Macc OJTHOTO M TOTO K€ MOJIUMEPA B XOPOIIEM U TJI0OXOM PACTBOPUTENSAX U OLICH-
Ka CTEIMEHHU MOJIMJIUCIIEPCHOCTH MOJIUMEPA.

3.3.2. ObBEKTHEI 1 CPEACTBA UCCJIEJOBAHHAL.

TepmocTat, Buckozumetp Y06enone win BIDK, cexynaomep, rpyma pesu-
HoBas, nunerka Ha 10 mu (2 mT.), Kon6a MIocKogoHHAs Ha 50 MJI, MarHUTHas
Mellajika, pacTBOp MOJUCTUPOJa B TOJYOJe C KOHIEHTpauued 1 r/mm, tomyodn,
ATaHOJI.
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3.3.3. IIPOTPAMMA PABOTBI

B kauecTBe XOpOIIETro pacTBOPUTEIISI UCIIOIB3YI0 TOIYOJI, INIOXUM PACTBO-
PHUTENIEM CITY>KHT CMECh TOJIyOJIa C dTAaHOJIOM, cojiepskaias 25 00.% 3taHona.

Bce u3Mepenus BBIIONHSAIOT mpu 25° Ha KanmWUIApHOM BHCKO3UMETpe Y 6-
6enoxe unu BIDK cornacHo nopsiaky paboThl, OMUCAHHOM B TTaciopTe mpubopa.

C Hauvana ompeAessitoT MOJIEKYJIIPHYIO MAaccy MOJIMCTHPOJIA B XOPOIIEM
pacTBOpUTENE-TOIYO0JIE, 3aTEM ONPEAEISAIOT MOJIEKYJISIPHYIO Maccy MOJUCTUPOIA
B [JIOXOM PaCTBOPUTEIIE - CMECH TOIYOJIa C ITAHOJIOM.

JI71s1 IpUrOTOBJIEHUSI UCXOJTHOT'O PaCcTBOPA MOJMCTUPOJIA B INIOXOM PAacTBO-
puTene K SMil. pactBopa noiuctupoiaa B Toiayone (C=1r/man) nobaBustor 2.5 mil.
TOJIyoJIa U 2.5 MIL. ATaHOJIa. DTaHOMI N00ABISAIOT HEOOJIBIIMMHU MOPIUSAMU TIPH Tie-
pEMEIIMBAaHUN PACTBOPA, CIIEJS 32 TEM, YTOOBI PACTBOP OCTABAJICA MPO3PAUHBIM.
B pesynbrare nmomyuator 10 mi. pactBopa nonuctupoia (C=0.5r/nm) B cmecu To-
Jdyona u dtaHona. [y paz0aBieHus: UCMOJB3YIOT CMECh TOJIyOJa U dTaHOJIa, KO-
TOPYIO MPEIBAPUTENIBHO rOTOBAT, cMemuBas 30 mi. Tonyona ¢ 10 mil. 3TaHona.
PesynbraTel u3mepenuit opopmiIsior B Busie Tabmuiel 3.5.

Tabnuna 3.5.
dopma 3anrcu pe3yabTaToB.
O6beM | Konnenrpa-| t—BpeMA | Nom=vi0 | Nyx = (t-to)/to | Nup=mMy/C
PacTtBopa | 1us pacTBO- uUCTEUYEHUS
(M) pa pacTtBopa
(/) (cex)

3.3.4.0bPABOTKA PE3VJIbTATOB

Ha ocHOBaHMM TOJyYEHHBIX JAHHBIX CTPOST IpaUKUA 3aBUCHUMOCTU MPHU-
BEJICHHOM BSI3KOCTH OT KOHILIEHTPALMU U1 PACTBOPOB MOJMMEPA B XOPOILIEM H
IJIOXOM PACTBOPUTEIISIX. DKCTPANOJISIIMEN MOTYYEHHBIX 3aBUCUMOCTEN K HYJIe-
BOI KOHIIEHTPALMU HaXOAAT XapaKTEPUCTUUECKUX BA3ZKOCTEN.
ITo hopmyne Mapka - Kyna - XayBuHka

[n] = KM*

BBIUMCIISIIOT MOJIEKYJSIPHBIE Macchl nojictupona My U My2, cooTBer-
CTBEHHO, B XOPOIIEM U IUIOXOM PAaCTBOPUTEINSIX, OTHOLIEHHE KOTOPBIX SIBJISETCS
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MEpOU MOIUAUCIEPCHOCTH ToauMepa. s pacyera ucnosnb3yroT KOHCTaHThl K u
o, IpuBeIeHHbIE B TabmuIe 3.6.

Taobmumna 3.6.

Koncmanmul ypasnenua Mapka - Kyna - Xaysunka

Cucrema K-10000 |a T,C
MOJINMEP-PACTBOPUTEND

ITomuctupos-romyon 1,18 0,72 25
[Momuctupon-ronyon (75%) 10,80 0,5 25

+ aranon (25%)
PaccunThiBatoT OTHOLIEHHE MOJIEKYJISIPHBIX MacC MOJUCTUPOA B XOPOLIEM
U TUIOXOM PacTBOPHUTEIAX. Pe3ynbTaThl pacueToB BHOCAT B Tabiwmiry 3.7.

Tabnuna 3.7.
dopma 3anrcu pe3yabTaToB.

Cucrema Mn Nl Mn1/Mp2
TI0JIUMEP-PACTBOPUTEI D

3.3.5. 3apanue. OOBACHUTDH BIIMSAHHE KA4eCTBA PACTBOPUTENS HA BA3KOCTb
pacTBOpa MoJMMEpa U Ha U3MEPSIEMYIO MOJIEKYJISIPHYIO MacCy NOJUIUCIEPCHOTO
noJiuMepa

3.4. OnpenesieHue MOJIEKY/JISIPHOM MacChl MOJIUMeEpPa
10 ¥ 1mocJie 00, ry4eHust

3.4.1. Llens paboThl: OrnpeiesieHne CPeHEBA3KOCTHON MOJIEKYJIIPHOM Mac-
ChI MOJIMMETHIIMETAKpUJIaTa A0 W Tociie 00JyueHUs ero pacTBopa yibrpaduose-
TOBBIM CBETOM.

3.4.2. OBBEKTBI 1 CPEACTBA NCCIIEAOBAHIA.

Tepmoctat, Buckozumetp Y066enone wim BIDK, cexkynaomep, rpyima pesu-
HoBas, nurnerka Ha 10 mur (2 mT.), Konba miaockogoHHas Ha 50 MJl, MarHUTHas
Melajgka, TpoOrupKa M3 KBapIEBOro0 CTEKJIa, PTYTHO-KBapIeBas jaMIia, pacTBOP
noJIMMETHIIaKpuiiaTa B xjaopodopme ¢ koHueHTpanuei 0,5 /11, xnopodopm.
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3.4.3. IIPOTPAMMA PABOTBI

Bce u3MepeHus BLIIONHAIOT mpu 25° Ha KanmvuIpHOM BHCKO3UMETpe Y 6-
6enone unu BIDK cornacHo nopsiaky paboThl, OMUCAHHOM B TaciopTe mpubopa.

CHauana ompenessoT MOJIEKYJSIPHYI0 Maccy MOJuMepa B HEOOTYyUYEHHOM
pacTtBope.

3aremM 7 MII TOTO K€ MCXOJHOTO PacTBOpa HAJWBAIOT B KBAPIEBYIO MPO-
OMpKy ¥ 00JyJaroT yIbTPA(PHUOICTOBBIM CBETOM, HCTOYHUKOM KOTOPOTO SIBIISICTCS
pPTYTHO-KBapiieBas jamma. Bpems oOnyuenus 3amaercs npenogasatesnem (10, 30
muH.). Ecnu 3a Bpemsi 00mydeHust pacTBOPUTENh YACTHYHO MCHAPUIICS, TO JTOBO-
JT 00BEM pacTBOpa /10 HAYAIbHOM BEJIMYMHBI, TOOABUB YHCTOTO PACTBOPUTEIIS.
OnpenensitoT XapaKTepUCTUYECKYIO BA3KOCThH MOJTUMEpPA B OOJYYEHHOM PacTBO-
pe. PesynbTaTsl uamMepenuii 0hopMIIIIOT B BUJE TaOIUIIHI 3.8.

Tabmuma 3.8.
dopma 3anucH pe3yiabTaToB
[Monumep | O6bem | KoHuen-| t—BpeMs | Now =0 Ny = N =
ob6mydyeH- | PactBo-| Tpamus | ucreyeHuUs (t-to)/to = Nya/C
HbI WK | pa (M) | pacTBopa| pacTBopa
HEo0JTy- (r/m) (cex)
YEHHBIN

3.4.4.0bPABOTKA PE3VJIbTATOB

Ha ocHOBaHMM TOyYEHHBIX JAHHBIX CTPOST IpaUKU 3aBUCHUMOCTU MPHU-
BEJICHHOM BSI3KOCTH OT KOHILIEHTPALMU U1 PACTBOPOB MOJMMEPA B XOPOILIEM H
IJIOXOM PACTBOPUTEIISIX. DKCTPANOJISIIMEN MOTYYEHHBIX 3aBUCUMOCTEN K HYJIe-
BOI KOHIIEHTPALMU HaXOAAT XapAKTEPUCTUUECKUX BSA3ZKOCTEH.
PesynbraTel m3Mepenuit oopmIIIOT B BUAE ABYX Tabnuil Tuna Tabd.l u
rpadMKOB 3aBUCUMOCTH Tnp OT KOHIEHTPALMH JUIsi HEOOJIYYEHHOro U OOJydyeH-
HOTO pacTBopa nosmmepa. [lo popmyne Mapka - Kyna - XayBunka

[n]=KM*

BBIYUCIISIIOT MOJIEKYJIIPHYIO MAacCy MOJIMMETUIIMETaKpuiaTa 10 U TOclie
00JTydeHHUs er0 pacTBOPa YIbTPAPHOIECTOBBIM CBETOM.

Jlns pacdeTa UCIHONB3YIOT KoHCTaHThl K = 0,4810* u o = 0,8 ms cucre-
MBI TIOJTUMETUIIMETAKPUIIAT - Xaopodopm npu 25° C
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3.4.5. 3amanue. OOBSICHUTh MPUUMHY W3MEHEHHUS MOJEKYJISPHOU MAaCChI
MOJINMEPA U HalKcaTh OCHOBHBIE YPAaBHEHHMS pEeaKUUi, IPOTEKAIOIINX B CUCTEME
1OJ1 ICHCTBUEM OOJTydICHHUS.

3.5. Onpenenenne O-TremMnepaTypbl MOJMMEPHOI0 PacTBOpa M0 KPUTH-
YeCKUM TeMIlepaTypaM pacTBOpPeHHUsi MoJIuMepa.

3.5.1. Henp paboTel : nosiydeHue (a3oBbIX AHMArpaMM CHUCTEMBI OJUMEP-
pacTBOpHUTENb JUIsl HECKOJbKMX (pakuui mojuMmMepa M olpeneieHue 0-
TEeMIIEpaTypbl IOJIUMEPHOTO PacTBOPA.

3.5.2. OBBEKTbBI 1 CPEACTBA NCCJIEAOBAHIMA.

TepMocTar BO3IyLIHBIA, TEPMOCTAT BOJHBIM, aMITyJIbl C PACTBOpAMHU pPa3-
HBIX KOHIEHTpAIMi (Ppakiuii MoIUCTUPOIa PaA3HBIX MOJICKYJSIPHBIX MAacC B K-
JIOTEKCaHe.

3.5.3. IPOTPAMMA PABOTBI

@da3oBbI€ [UarpaMMbl MOIYUYalOT O TOYKAM IOMYTHEHUS U IPOCBETIICHUS,
MOCJIEI0BATENBHO OXJIaX/1asi U HarpeBasi CMECH pPa3HbIX COCTABOB.

3amasiHHBIC CTEKJISIHHBIE aMIyJbl CO CMECSIMHU (PaKIUi TOJUCTUPOIIA C
LIMKJION€KCAaHOM Pa3HbIX COCTABOB MOMEIAIOT B BO3AYIIHBIA TEPMOCTAT, Harpe-
Thii 10 TemnepaTtypsl 40-50°C, u B Teuenre 30 MUH BBIAEPKUBAIOT UX MPU ITOM
TeMIiepaType , IEPUOJUIECKN B30AITHIBAS COACPKUMOE aMITyJ 10 0Opa30BaHUS
TOMOTE€HHBIX ITPO3PAaYHBIX PACTBOPOB.

3aTeM ammyJibl MEPEHOCIT B BOJAHBIN TEPMOCTAT, MPEIBAPUTEIILHO Harpe-
Tei 10 T=35°. BeiaepkaB pacTBOpHI MpU 3TOM Temneparype 6 MUH, HAUUHAIOT
UX oxJaxzaaTh. JlJis 3TOro Ha KOHTAKTHOM TEPMOMETPE 3aJal0T TEMIIEPATYPY Ha
5° HMKE U BKJIIOYAIOT BOJIHOE OXJaxaeHue tepmocrara. Korga remnepartypa no-
CTUTHET 33JJaHHOI'0 3HAYEHMS, MOHWKAIOT TEeMIEpaTypy Ha KOHTAKTHOM TEPMO-
Metpe enie Ha 5° u T.4. TemnepaTypa B BOJHOM TEPMOCTATE IOKHA CHUKATHCA
ckopoctbio 1-2°/10 mun. [TomyTHEHHE PacTBOPOB B ammyJiax (UKCUPYETCS BU3Y-
aJIbHO: 3a Temneparypy ¢aszoBoro paccioeHus (T¢p.) MPUHUMAIOT Ty TEMIIepaTy-
Py, Ip¥ KOTOPOW CTAaHOBUTCA HEBUIMMBIM 4epe3 paboduili pacTBOp MedYaTHBIN
TEKCT Ha ra3eTHOM JIMCTE, MOMELIEHHOM I03aJ1 TepMOCTaTa ¢ ammyJjiamu. Tem-
nepaTypy OTMEUYaeT MO0 KOHTPOJIBHOMY TEPMOMETPY B BoAHOM TepmoctaTe. Ko-
ra BCE pacTBOPbI IOMYTHEIOT, UX HAUMHAIOT HArPEBATh, IOCTEIIEHHO MOJHUMAS
TEMIIEPATYypy HA KOHTAKTHOM TE€PMOMETPE M BBIKJIIIOYMB BOJIHOE OXJIAXKJICHHE
TepMmocTata. DUKCUPYIOT TEMIIEpAaTyphbl PACTBOPEHUS CMECEH, T.€. TEMIIEPATYPHI,
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IIPpH KOTOPBIX CKBO3b CJIOW pacTBOpa CTAHOBHUTCS BUIMMBIM II€UATHBIA TEKCT.
Temmeparypsl (pa3oBoOro pasjaeiieHus, MOJyYCHHBIC MPU HarPEBAaHUHU M OXJIaXK]Ie-
HUHW CMECEH IOJIMMEP-PACTBOPHUTEINIb, HE JIOJDKHBI pas3iidndyaThbesl Oosiee, 4eM Ha
0,5°. Jlnsg xaxmod cMecu HaxonsaT cpenaHioro Tgp. Pesynbrarel HaOmoaeHui
0hOpPMIISIIOT B BUIE TAOIHITBI 3.9.

Tab6numa 3.9.
dopma 3anrcu pe3yabTaToB.

MonekynspHas macca

dbpakui
NoNo ammyn

KonnenTpanus B r/1i
Tep. |[IpU OXIAXKIECHUU

IIpU Harp€BaHUU

Cpennsis

3.5.4.0bPABOTKA PE3VJIbTATOB

[To manHBIM TaOMHIBI U KaXAOW (Dpakimuu moaumepa cTposiT ¢Gha3oBbie
JUarpaMMbl CUCTEMBI MOJUCTUPOI - IIUKJIOTEKCaH, OTKJIAAbIBas 10 OCH OpJAMHAT
Typ., a MO ocu abcuuce - KoHIeHTpanuio pactBopa C. [lo makcumymaMm (pa3oBbIX
IUarpaMM HaXOAST KpuTudeckue temriepatypa pactBopenus (T«p) momuctupona
Pa3HBIX MOJIEKYJISIPHBIX MAacC B IIUKJIOTEKCAHE.

Jiist onpenenenust O-reMrneparypbl, COrJIacCHO ypaBHEHHUIO

1 1 1 1 1
T 6 @06\2P pYl2

crposT rpaduk 3aBucuMocTh I/ Ty, o1 I/M%. DkcTpanonsuueil mony4eHHom
3apucuMocTH K I/M%° = 0 Haxouat Benmumuuny 1/0. Pe3ynbTaThl pacueToB BHOCAT B
tabmmy 3.10.

Ta6numa 3.10.
dopma 3anrcH pe3yabTaToB.

M | M | /MO [To(C) | T ITa(K)] 116 | 6(k) | 6(c)
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3.5.5. 3apanue. Ilpoananu3zupoBaTh U OOBICHUTH (DA30BBIE AUATPAMMBI
CUCTEMBI MOJTUCTUPOI - IUKIIOTEKCaH; AaTh ONpeiesieHne O-reMrepaTyphbl.

3.6. OueHka mMOJIUINCIIEPCHOCTH MAaKPOMOJIEKY.JI NMOJIMMepa MeTOA0M
reJib-poOHUKAaIIei Xxpomororpadum.

3.6.1. Llens pabGotei: [lomydyenune kpuBoil smoupoBanus s Gpakuuu Io-
JUBUHUJIIUPPOIUIOHA U OLIEHKA MOJIEKYJISIPHOW Macchl U Kod(duiuenta o0b-
E€MHOT0 pacrpeesieHusi MAaKPOMOJIEKYJT MOJIUMeEpA.

3.6.2. ObBEKTbBI 1 CPEACTBA MCCJIEAOBAHUSI.

Xpomarorpaduueckasi KoJIoOHKa, ciekTpooromerp tuna CP-26, KIOBETHI
10 mm *10 mMm (2 mIT.), IITATUB ¢ HAOOPOM MPOOUPOK, MEPHBIN ITUAMHAP Ha 10
MJI, IANeTKa Ha 1 Mul, BOJHBIE PacTBOPHI (pakuuil MOJUBUHWINMHPPOIUIOHA C
KoHIeHTparmuei 0,5 r/m.

3.6.3. [IPOTPAMMA PABOTBI.

PaboTy BBINONHSIOT C MOMOIIBIO XpOMAaTOrpauueckol KOJIOHKH,
3aMoJIHEHHOW HaOYyXIITUM B BOJIE€ refieM JekcTpaHa — cedanekcom mapku G-100.
Bricota cnost renst B kosionke 30 cm. Ilepen paboToif gar0T cteub M3OBITKY JH-
CTWIJIMPOBAHHOM BOJBI HAJ cioeM reins. [IuneTkoil B oauH npuém BHOCSIT B KO-
JOHKY IMJI pacTBOpa MOIMBUHWINUPPONHIOHA. J[alOT pacTBOpy BIIUTAThCA B
resib. BHOCST B KOJIOHKY € MTOMOILBIO MUNETKU JUCTUIUIMPOBAHHYIO BOAY B TAKOM
KOJIMYECTBE, UTOOBI HaJ TejieM oOpa3oBajics ciaoi BoAbl ToammHol B 1 cMm. Kak
TOJIbKO pabOYMil pacTBOpP BIUTAETCS B T'€llb, HAUMHAIOT 3JIFOMPOBAHKE MOJIUMEPA,
BeJll HEMPEPHIBHYIO MOJa4y Ha KOJIOHKY JUCTUJUIMPOBAHHOM BOJBI M COOMpas
(dbpakuuy B MEPHBIN LWIUHJP, U3 KOTOPOrO MOCIEI0BATENBHO NEPETUBAIOT B OT-
JieNbHbIE MPOHYMEpPOBAaHHbIE NPOOUPKU. OO0BEMBI (PpaKUUi TOYHO H3MEPSIOT.
O0bém nepBoii ppakiuu 10 M, kaxablid nocnenyromwuid — 3 mi. IIpouece mpo-
JOJDKAIOT 10 TeX MOp, IMOKa CyMMapHbIid 00bEM ammoaTa gocturaet 50 mi. Kon-
LHEHTPALMIO MOJUMeEpPa BO (PpaKIUsaX 3iroaTa ONpPENEssioT MO MOTJIOEHUI0 TO-
JUBUHUINUPpONUaoHa B Y® — obnactu. i1 3TOro ¢ NoMouipi0 cuekTpodoro-
MeTpa U3MEPSIOT ONTHYECKUE MIIOTHOCTH D Kaxkol ¢ppakuuu npu

A=225 HM ¥ TONIIMHE Ccios B KioBeTe 1 cM. B KkioBeTy cpaBHEHHUS moMe-
HIAIOT PACTBOPUTEIND - JUCTUIUINPOBAHHYIO BOAY.
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Pesynbrarel usmepenuit opopmiastor B Bujae Tadmumib 3.11.
Tabnuma 3.11.
dopma 3anrcu pe3yabTaToB.

[TpoOupka, CymMapHnsiii 00bEM dm10ata Ve, Mt D 225 um
NeNe ni/m

3.6.4. ObPAGLOTKA PE3VJIbTATOB.

CTposIT KpUBYIO 3IOMPOBAHUS TMOJIUBUHUIUPPOIHIOHA, OTKIAIbI-
Basg MO OCH OpJAMHAT ONTHYECKue rmioTHoctu (pakumii D, a mo ocu abcuuce —
amoupyromue o0bEMbI Ppakiuii Ve. Kpupasi anmonpoBaHus aHaIOTHYHA KPUBOM
MOJIEKYJIIPHO — MaccoBOro pacmpezenenuss mnoinumepa. Ilo  ¢opmyne
V.=V, + KV,
paccuMThIBalOT Kod(pduimeHtT o6bEMHOrOo pacmpenenenus Kg Monexyn
MOJIMBUHWIMUPPOJIUIOHA JaHHOW MOJIEKYJsipHOM Macchl. HeoOxomumelie s
pacdéra napamerpsl KoJdoHKU Vo # (VotVi) cooOmarorcs npenoaasateneMm. OHu
OTPEENSAIOTCA MPEABAPUTEIHFHO IO JIIIOUPYIOMIMM 00BEMaM COOTBETCTBEHHO
OYCHb OOJIBIIIUX U OUYEHb MaJbIX yacTull. [Ipu pacuére B kauecTBe V. IPUHUMAIOT
AIMIOUPYIOMUNA 00bEM, OTBEUAIOINNA MAaKCUMYMY Ha TMOJYYEHHOW KPUBOU DITIOH-
poBanus. [1o 3ToMy 00BEMY OLIEHHBAIOT MOJEKYJISIPHYIO MAacCy C TMOMOIIBIO Ka-
JMOPOBOYHON KPUBOM.

3.6.5. 3amanue. OOBSICHUTH MPUHIIUIT PAOOTHI XpoMaTorpaduueckon
KOJIOHKH, OOBSICHUTh COOTBETCTBUE MEXK/y MOJYYCHHOU KPUBOH AIIOUPOBAHUS U
KPUBOW MOJIEKYJISIPHO — MAacCOBOTO PACTPEEICHHS; KAaKOM CMBICT UMEeT Kod(-
burmeHT 00bEMHOTO pactpeiesIeHus ?
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JlaGoparopuasi padora Ned

OUBNKO-XUMUYECKUE CBOMCTBA ITOJIMAJIEKTPOJIMTORB

4. 1. OnpenesieHue KOHCTAHT JUCCOUMALUN MOJTUMEPHOH KUCJIOTHI U ee
HU3KOMOJIEKYJISIPHOTO aHAJIOra.

4.1.1. Lenp pabotsi: ConocraBnenue 3aBucumocteil pK ot o uist mosu-
KHUCJIOTBl U €€ HU3KOMOJIEKYJIIPHOTO aHajora; M3y4eHue TMAPOJIUHAMUYECKOrO
NOBEACHUS MOJUKUCIOTHl M BIMSHHUS MOHHOM CHJIBI PacTBOpa B MPOILECCE MO-
TEHLIUOMETPUUECKOTO TUTPOBAHUS MOJIUKUCIOTHI.

4.1.2. OBBEKTLI U CPEJCTBA UCCIIEAOBAHNA.

Jlabopatopubiii  pH-merp pH-150M, MarnuTHas Memajika, aHa-
JUTUYECKUE BECHI, BUCKO3UMETP, CEKyHJAOMEp, PE3UHOBAs Ipylla, cTakaH Ha 50
M. Oropetka Ha 20 mii, BojgHble pacTBopbl noiuakpuioBoi (ITAK) u monume-
takpunoBoil (IIMAK) kucnor c¢ konuentpauuei 0,05 M, BogHble pacTBOPHI
MPOMMOHOBOM M MU30MACIISTHOM KUCIOT ¢ KoHUeHTparuen 0,05 M, BoaHbIi pac-
tBOp NaOH c xonuentpanueii 0,1 1., NaCl (cyxas conb).

4.1.3 IIPOIT'PAMMA PABOTELI.

Pabota BeinonHsieTcs Ha nabopaTopHoM pH-MeTpe cO CTEKISHHBIM 3JIEK-
TPOJIOM B KaU€CTBE U3MEPUTETHLHOTO IPH KOMHATHOW TEMIIepaType.

TurpoBanue pactBopa noaukucaorsl. 20 mu 0,05 M BoagHoro pactsopa
[TAK (mnmu IIMAK) tutpytor pacteopom 0,1 H. NaOH, onHOBpeMEHHO U3Mepss
BA3KOCTh pacTBOpa Ha BUCKO3UMETpe. PacTBOp ¢ MOMOLIBIO TPYILIH 3aCaChIBAET-
Csl B BUCKO3UMETP Tak, YTOObI ypOBEHb pacTBopa ObUI Ha 3-4 CM BbIIIE BEPXHEM
METKH HaJ IapuKoM BUcKko3umeTpa. CeKyHIoOMEpOM M3MEPSIOT HE MeHee 3 pa3
BpEMs ITPOXOKJICHHUSI MEHUCKOM PACCTOSIHUSA OT BEPXHEW 0 HM)KHEW METKH Ha
BHUCKO3UMETpe. Bpemsi ucteueHus U3MepsoT A UCXOJHOI0 pacTBOpa MOJu-
KHCJIOTHI U 3aT€M B XOJi€ TUTPOBaHUs BOJIU3M ciedyronux 3HaueHud pH: 4,0;
4,5;5,0; 5,5; 6,0; 7,0; 8,5; 9,5, 11,0. ITocne okoHUaHUS TUTPOBAHUSA, TIIATEIHHO
BBIMBIB BUCKO3HMETP, ONPEIEISIIOT BPEMsI HCTEUEHUS YUCTOTO PACTBOPUTEIS—
JTUCTUIUTUPOBAHHOM BOJIBI.

dopma 3anrcH pe3yabTaToB:
Bpems uctedenus yucToro pacTBopuTens to = ¢
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Taomuna 4.1.

Komnuectso  |pH pactBopa |Bpems ucre-  |nom= t/to Nya= t/to—1
100aBIeHHOMN YEHUSI PacTBO-
IICJI0YH, MJI pat c

TurpoBanue pacTBopa HU3KOMOJIEKYASAPHOI KucaoTbl. 20 ma 0,05 M
BOJITHOTO pacTBOpPa MPOMHUOHOBOW (MJIM U30MACISHOW) KUCTOTHI TUTPYIOT 0,1 H
NaOH.

TurpoBanue pacreopa IIAK B npucyrcTBUM HEHTPAJIBLHOM COJIH.

20 mu 0,05 M BogHoro pactBopa [IAK tutpyror 0,1 5. NaOH B npucyrctBun
Takoro koiudectBa conu NaCl, yToObl KOHIIEHTpalus MOCIeAHENH B pacTBOpeE
onuta 0,1 M.
dopma 3anncu pe3yabTaToB:

Tabmnuua 4.2.

KonundectBo 100aBiIeHHON 11I€T04H, M pH pactBopa

4.1.4. ObPABOTKA PE3VJIbTATOB.
Ha onnoM rpaduike CTposST Tpu KpHBBIE MOTECHIIMOMETPUUYECKOTO THUT-
poBanus. 3HaueHus1 pK 1Sl TONMKUCIOTHL U €€ HU3KOMOJIEKYJIIPHOIO aHajiora

a
pPacCUUTHIBAIOT IO PopMyJie pH = pK + lgg. [Tpu 3TOM IPUHUMAIOT, YTO

B OTCYTCTBHE ILEJIOYM CTENEHb AMCCOLMAMM caaboi kuciotel a=0, a B TOUKe
HeUTpan3alMu a=1 ¥ 4YTO MEXIy KOJUYECTBOM JOOABJIECHHON WIENOYH U O
UMeeTCs IpsiMasi 3aBUCUMOCTb. Pe3ylibTatThl 3anuchIBatoT B Ta0nuIy 4.3.

Tabmuua 4.3.
dopma 3anncu pe3yabTaToB:
[TAK (unmu IIMAK) [IponnonoBas (uinu n3o-
o le a MacJsiHas ) KUCJI0Ta
-« pH pH pH pK

Crposr rpaduxu 3aBucuMocty pK OT ol 17151 HOJTUKUCIOTHI U €€ HU3KOMO-
JEKYJISIPHOTO aHAJIOTra. DKCTpanoasaunei 3aBucuMocty pK ot o k a=0 ompene-
JSI0T KOHCTaHTy auccounanuu pKo nmonukucnotel. CTposT rpaduk 3aBUCHMO-
CTH YJIeJIbHOM BSI3KOCTH PacTBOpPA MOIUKUCIOTH OT pH pactBopa.

4.1.5.3ananue. OOBSICHUTH pa3INuKe B MOBEJACHUU TTOJUMEPHON KUCIOTHI
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U €€ HU3KOMOJIEKYJISIPHOTO aHajora; Kak BIMSET HOHHAs cujla pacTBOpa Ha IO-
BEJICHUE MOJUAIICKTPOIUTA B PACTBOPE; OOBSICHUTH 3aBUCUMOCTD BA3KOCTH pac-
TBOpa MOJMKUCIOTHI 0T pH pacTBopa.

4.2. Onpenesenue n3MeHeHus1 3Heprumn I'n6oca npu
KOH(OPMAIMOHHOM Tepexo/ie MOJTUMEeTAKPUIOBOIl KHCJIOTHI.

4.2.1. Uenb paboThI: COMOCTABICHUE AIEKTPOXUMUUYECKUX U TUJIPOJIUHA-
MHUYECKHUX CBOMCTB BOJHBIX PACTBOPOB MOJMMETAKPUIOBOW M MOJUAKPUIOBOM
kuciaot; onpenenenne AG KOH(OPMAalMOHHOTO MEPEeXoAa MOTMMETaKpUIOBOH
KHCJIOTBI METOI0M MTOTEHIIUOMETPUYECKOIO TUTPOBAHMUS.

4.2.2. OBBEKTHI 1 CPEJACTBA NCCIJIEJOBAHUAL.

JlaGoparopusiii pH-metp pH-150M, marnuTHas Memnanka, BUCKO3UMETP,
pe3nHoBas rpyia, ctakad Ha 50 mi, OropeTka Ha 20 MJ1, BOJHBIE PacTBOPHI I10-
mumetakpuioBoit (IIMAK) u nonuakpunoBoit (ITAK) kucinoT ¢ koHLeHTpanuei
0,05 M; Boausiit pactBop NaOH ¢ konnentparuei 0,1 H.

4.2.3. TIPOTPAMMA PABOTBI.

PaGoTa BeimonasieTcs Ha mabopaTopHOoM pH-MeTpe cO CTEKISHHBIM JJIEK-
TPOJIOM B KaU€CTBE U3MEPUTEILHOIO MPU KOMHATHOW TEMIIEPATYpE.

20 mu 0,05 M pactBopa I[IMAK (u 3aTteM cootBerctBeHHO 20Mi 0,05 M
pactBopa [TAK) turpyror 0,1 H. NaOH, ogHOBpeMEHHO U3MeEpsisi BA3KOCTh pac-
TBOpa, Kak omucaHo B pabore 4. 1. ®opma 3anucu pe3ynbTaToB TaKas ke, KakK B
pabote 4.1.

4.2.4.0bPABOTKA PE3VJIbTATOB.

Ha onmnom rpaduke cTposiT ABE KpUBbIE MOTEHIIMOMETPHUUYECKOTO THUTPOBAHUS
s [IMAK u [TAK, Ha apyrom rpaduke - 1Be 3aBUCUMOCTH YJEIbHON BS3KO-
ctu pactBopoB [IMAK u ITAK ot pH pactBopa.

3nauenuss pK gna IIMAK  paccuuthiBaror 1o  ¢dopmyie

(94
pH = pK + lgg , kak onucano B padote 4.1. CtposT rpaduk 3aBUCUMOCTH

pK ot a. [ma 3kcTpanonsuuu 4aCcTh KPUBOM, OTBEYAIOLIEW TUTPOBAHUIO HE-
CTPYKTYPUPOBAHHOU (hOPMBI MOIUKUCTOTH (IIPU BBICOKUX 3HaueHusx pH), B
00J1aCTh MaJIbIX 3HAYEHUH O, CTPOST JOMOJHUTENbHBIN rpaduKk B KOOpAUHATAX

a
pH — lgl—. JI1s MHOTHX TOJIMAJIEKTPOIUTOB MOTEHIUOMETPUYECKOE TUTPOBA-

HUE MOXeT ObITh omucaHo YypaBHeHHeM [ 'eHmepconHa-Xaccenbbaxa:
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a

pH = pK'+nlg —1 , The pK'u n — HEKOTOpble MOCTOSTHHBIE J1JIsI JAHHOW KOH-
-a

HEHTpallUM TOJIMMEepa U HOHHOM CWJIBI pacTBOpa, T. €. 3aBUCUMOCTb pH OT

o
lg 1—a npsMoiuHerHa B mupokoM uHTepBase o. s [IMAK sta 3aBucu-
-

MOCTh UMEET BHJl KPUBOHW C IBYMS TPSIMOJIMHEWHBIMU YYACTKAMH U TIEPETHOOM
MEXIy HHMH, OTBEUAIOINUM O01acTH KOH(pOpMarmoHHoro mnepexona. [Ipsmo-

JIMHEHHBIN yyacTok 3aBucumocta PH —1g , COOTBETCTBYIOIIIUIA 0OOJIEee BbI-

COKMM 3HaueHusM pH, skcTpanonupyroT B 001acTb MajbiX o HaXOAST PHoerp
g o B mpenenax 0,05+0,30. PaccuntaB pKokerp, MEPEHOCAT UX Ha Tpaduk 3a-
Bucumoctu pK oT o, moiayyas TakuM 00pa3oM IMOJIHYI0 KPUBYIO TUTPOBAHUS B
KoopauHatax pK—o Uil TUMIOTETHYECKONW HECTPYKTYPUPOBAHHOM LIENH
[IMAK. AHanoru4Ho MOXXHO HaWTH HECKOJBKO TOYEK JUIsl DKCTPANOJISALUU 3a-
BUCUMOCTH pK—o0l 00J1acTh OUE€Hb MaJIbIX 3HAYEHUN Ol JJI CTPYKTYPUPOBAHHOM
(opMBbI IOJIUKUCIOTHI. Pe3ynbTaThl 3aNMCchIBaOT B Ta0IUILy 4.4.

Tabnuna 4.4.
dopma 3anrcH pe3yabTaToB.

pH3KCT a
’ pK3KCI’I1p = pH3Kcmp - lgl—

pK = pH —1g—"—
|-« -a

Jns onpenenenus sHepruu ['m606ca nmpu kKoHGOPMAIMOHHOM TEPEXOJIe
[IMAK He0o0X0AMMO BBIUKUCIUTH PA3HOCTH IJIOLIAJEH, OTPAHUYEHHBIX KPHUBBI-
MU 3aBUcUMOCTH pK OT o, I CTPyKTYpUPOBAaHHOW U HECTPYKTYPUPOBAHHOU
dbopm nonukuciaorel. Bennunny AGkoH() paccuuThIiBalOT Mo hopmyrie

AG,  =AG™™ — AG""™* =2 3RT(s, - s,)

KOHG HOJH noaH
4.2.5.3ananue. OOBSICHUTH pa3audre B KPUBBIX TUTPOBAHUS U THUIPOIU-
HamuyeckoM nosenenun [TAK u [IMAK; kakue cuiibl cTaOMIH3UPYIOT BTOPHUY-
HYI0 CTpYKTYypy Makpomosnekyn [IMAK.

4. 3. Onpenenenue U303JIeKTPUUECKOH TOYKHU mouamdosura.

4.3.1. LHenw pabotsl: OnpeneneHue U303JIeKTPUIECKON TOUKHU KeJaTHHA
METOJIOM BUCKO3UMETPUH.

4.3.2. OBBEKTBI 1 CPEJICTBA UCCJIIEAOBAHUAI.



37

JlaGoparopusbiii pH-metp pH-130M, Tepmocrtar Tuma N-16, MarHUTHas
Mellajika, aHaJTUTHYECKUE BECHI, BUCKO3UMETP, CEKYHAOMEpP, PE3UHOBAs IpyLIa,
IUIOCKOIOHHAs Kos10a Ha 50 mi1, MepHbIN HuIMHIp Ha 25 i, OropeTka Ha 20 M
(2 mt.), xenatuH nuiieBol, Boaublid pactBop NaOH c konuentpanueit 0,02 H.,
BoanbIi pactBop HCI ¢ xonnenrpanwueii 0,03 H.

4.3.3. TIPOTPAMMA PABOTDI.

Pabora BbImosHseTca Ha pH-MeTpe cO CTEKISHHBIM AJIEKTPOJOM B Ka-
yecTBe n3MepurenbHoro npu 40 °C.

N30351€KTpUUECKYIO0 TOUKY KETATUHA ONPEIAEIAIOT 110 U3MEHEHUIO BA3KO-
CTH €0 pacTBOPA IIPU TUTPOBAHUU KUCIOTOM U 1m1es104bto. ['oToBaT 50 M 1 %-
HOTO PacTBOpa >KEJNAaTUHA B BOJE, PACTBOPSIA €r0 IIPU HArPEBAaHWM 0 TEMIIEpa-
Typsl He Bbile 40 °C 1 nepemMenmBas ¢ IOMOLIBIO MAarHUTHON MENIAJIKH.

Yactb npuroToBiaeHHOro pactsopa (20 Mj) moMemarT B TEPMOCTaTHPO-
BaHHYIO sUeiKy /it TuTpoBanus U TutpyroT 0,03 H. HCl, ogHOBpeMeHHO n3Me-
psis BI3KOCTh PacCTBOPA, KaK 3TO ONUCaHO B padoTe 4.1. BA3KOCTh U3MEPSIOT IS
MCXOJHOTO PAacTBOpa U B MPOLIECCE TUTPOBAHUS KUCIOTOM BOJIM3MU CIEIYIOLIUX
snauenut pH: 4,75; 4,5; 4,25; 4,0; 3,5; 3,0; 2,5; 2,1. I1o oOkOHYaHUY TUTPOBAHHUS
AJEKTPOABl IPOMBIBAIOT JAUCTUJUIMPOBAHHOW BOJOM, BUCKO3MMETP TLIATEIBHO
MOIOT TOPSIYEN BOJOM M ONPENEIIAIOT BPEMsI UCTEYEHHUSI YACTOTO PACTBOPUTEIIS
(muctwiiupoBanHou Bobl) mipu 40 °C.

Hpyryto nopuuto (20 mi) pactBopa xemnaruHa Tutpyror 0,02 H. NaOH.
Bs13kocTh U3MEPSIOT AJI1 UCXOJHOTO pAacTBOPA M BOJIM3M CIEAYIOIINUX 3HAUCHHM
pH: 6,0; 7,0; 8,0; 9,0; 10,0.

dopma 3anucH pe3yabTaToB:

Bpewms ucteuenus pactBoputensi to=__ C
Tabmuua 4.5.
KonuuectBo no6as- | pH  |Bpewms ucreuenus Nom=t/to Nya=t/to-1
JICHHOM KHUCJIOTHI pacTBopa f, ¢

W mcJa049u, MJI

4.3.4. ObBPABOTKA PE3VYJIbTATOB.

CTposIT KpUBYIO MOTEHIIMOMETPUYECKOIO TUTPOBAHUS PACTBOPA JKEIJIATHU-
Ha U KPUBYIO 3aBUCUMOCTH YJIEJIbHOW BA3KOCTH pacTBopa xenatuHa ot pH pac-
TBOpa. OTMEUarOT N302IEKTPUYECKYIO TOUKY JKEJIaTHHA.

4.3.5. 3apanue. OOBSCHUTH 3aBUCUMOCTbH BSI3KOCTH PacTBOpa MOJIMMEP-
HOro am¢oTepHoro 3nekTpoiauta ot pH pactBopa; AaTh onpeneneHrue U303J1eK-
TPUYECKON TOUYKH MoJuaMdoiauTa, oObICHUTH “pa3MBITOCTh’ KPUBOW TUTPOBA-
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HUs KCIIaTHHA.

4.4. OnpenesieHue cCMeNIeHUSA U303JEKTPUIECKON TOUKH
noJnaM@poJIuTa B IPUCYTCTBUM HEMTPAJIBHBIX COJIel

4.4.1.1enp pabotsi: OnpeneneHrne CMEIICHUS U303JIEKTPUUECKON TOUKHU
xenaruaa B npucytcTBun BaCl, wim KI meTomom Bucko3umeTpun.

4.4.2. OBBEKTHBI 1 CPEJICTBA NCCJIIEJOBAHNAL.

JlaGoparopusbiii pH-metp pH-130M, tepmocrat tuma T-16, marHuTHas
Mellajika, aHaJIUTHYECKUE BECHI, BUCKO3UMETP, CEKYHAOMEpP, PE3MHOBAs IpyLIa,
IUIOCKOIOHHAs Kosi0a Ha 50 Mu1, MEepHBIN IMIIMHAP Ha 25 MJ1, OropeTka Ha 20 mu,
XKenathH nuieBoi, Bogubi pactBop HCI ¢ konnenTpamueit 0,03 1., BaCl, u KI
(cyxue conm).

4.4.3. ITIPOTPAMMA PABOTBI.

Pabota BeimomnHsieTcs Ha pH-MeTpe co CTEKIISIHHBIM AJIEKTPOJOM B Kaue-
ctBe u3MepurenbHoro npu 40 °C.

Omnpenensitor M3031€KTPUYECKYIO TOUKY JKEJIaTUHA MO0 W3MEHEHHIO BSI3-
KOCTH €ro pacTBOpa, Kak 3TO omucaHo B pabote 4.3, cHavana B OeccosieBoM
BOJIHOM PacTBOpE, 3aTE€M B IIPUCYTCTBUU HEUTPAIBHOM COMH. JJIs1 3TOrO rOTOBSAT
50 ma I %-HOro BoIHOrO pacTBOpa KEJIATUHA, PACTBOPSS €r0 MPU HArPEeBAHUU
1o Temiepatypsl He Bbilie 40 °C U nepemMeniMBaHuM C MOMOIIbIO MarHUTHOM
MEIIAIKH.

Yacth mpuroToBiieHHOTo pactBopa (20 Mi1) MOMEIaT B TEPMOCTATUPO-
BaHHYIO AUelKy At TuTpoBanus v TUTpyroT 0,03 H. HC1, onHOBpeMeHHO n3Me-
psis BSI3KOCTh pacTBOpa. BSI3KOCTh M3MEPSIOT /IJIsi HCXOIHOTO PacTBOpa U BOJIMU3U
cnenyromux 3Hauenuid pH: 5,0; 4,75; 4,5; 4,25; 4,0. [Io okoOHYaHUM TUTPOBAHUS
ANEKTPOAbl MPOMBIBAIOT JAUCTHUJUIMPOBAHHOM BOJOM, BUCKO3MUMETP TUIATEIBHO
MOIOT TOpsSiYed BOJAOW M HU3MEPSIOT BPEMsI MCTEUEHHS] YUCTOTO PACTBOPUTEIIS
(muctumrpoBanHo# Bojabl) ipu 40 °C.

Hpyryto nopiuto (20 Mi1) pacTBOpa JKejlaTHHA MTOMEIIAl0T B TEPMOCTATH-
POBaHHYIO SYEUKY AJIsI THATPOBAHUs. 'B 3TOM pacTBOpe pacTBOPSIIOT TAKOE KOJIU-
yectBO BaCly (wmm KI), uro6s1 koHIIEHTpanus conu B pactBope Obuta 0,01 M
BaCl, (wmm 0,02M KI) u TuTpyroT pacTBOp KellaThHA KUCIOTOM, KaK OMUCAHO
BBIIIIE, U3MEPSAS BSI3KOCTh MCXOJHOTO pacTBOpa U BOJIM3U TeX ke 3HaueHuil pH.
dopma 3anucH pe3yJbTaToB aHAIOrn4Ha 4. 3.

4.4.4. ObBPABOTKA PE3VJIbTATOB.
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Ha ognom rpacduke cTposiT 1B KpUBBIE 3aBUCUMOCTH yI€TBbHON BA3KOCTH
ot pH nns sxenatuna B 6ecconeBom pactBope u B mpucytctBun BaCl, (wnu KI).
OTMeuaroT, B KaKyl0 CTOPOHY CMEIIAETCS U303JIEKTPUUECKasi TOUKA JKeJIaTHHA B
IIPUCYTCTBUM HEUTPAIIBHOU COJIU.

4.4.5. 3aganue. OOBSACHUTH TPUUUHY CMEIICHUS HU303JIEKTPUUECKON TOU-
KA TOJIMaM(oIuTa B MPUCYTCTBUU MOCTOPOHHETO HU3KOMOJIEKYJISIPHOTO JJICK-
TPOJIUTA.

4. 5. OnpeneneHue N30MOHHON TOYKH NMOJIUAMPOIUTA.
4.5.1. llenms paboThI: onpeeieHne N30MOHHON TOYKH JKeJIaTHHA.

4.5.2. OBBEKTHI 1 CPEJICTBA NCCJIIEJJOBAHN L.

JlaGoparopusbiii pH-metp pH-130M, tepmocrar tuma T-16, marHuTHas
Mellajika, aHAIMTUYECKHE BECHI, MEPHBIN WIMHAP Ha 25 MiI, cTakaHbl Ha 50 mu
(6 mt.), )xenmaTuH nuuieBoil, BoaHbIi pactBop HC1. ¢ konuenrpanueii 0,01 H.

4.5.3. [IPOITPAMMA PABOTELIL.

Pabota BeimonHsieTcs Ha pH-MeTpe co CTEKIISIHHBIM AJIEKTPOJOM B Kaue-
cTBE u3mepuresbHoro npu 40°C.

B TepmocraTupoBaHHON siUeWKe UIsi TUTPOBAHUS TOTOBST MOCIEI0Ba-
TEJIbHO IIECTh PACTBOPOB CO cieayromumu 3HaueHusmu pH: 6,5; 6,0; 5,5; 5,0;
4,5; 4,0. 1151 3TOr0 K KaXK0M MOPIUU JUCTUITUPOBAaHHOM BOJIbI (20 Mi1) 1006aB-
as110T HeoOxoaumoe konmyectBo 0,01 H. pactBopa HCI, uzmepsist pH pactBopos
npu 40 °C (pHi). 3aTem 3TH pacTBOpHI NEPENUBAIOT B 6 TPOHYMEPOBAHHBIX CTa-
KaHYMKOB U B KaXJbIH M3 HUX BHOCST TaKO€ KOJIMYECTBO JKEJaTHHA, YTOOBI IMO-
ayunsiich 1 %-Hble pacTBopsl. JKenaTtuH pactBopstoT npu HarpeBanuu 10 40°C
U MepeMelIMBaHuM Ha MarHUTHOM Memanke. BHoBbs u3mepsitor pH Bcex pacTBo-
poB (pH2). Pe3ynbTaTel BHOCAT B TabauIty 4.5.

Tabmuna 4.5.
dopma 3anucu pe3yiabTaToB.

Ne m/m pH: pH2 |ApH| = |[pH1 — pH2|

4.5.4. ObBPABOTKA PE3VJIbTATOB.

Crposrt rpaduk 3aBucumoctu |[ApH| ot pHi. HaxoasT uzononnyio Touky
JKeJlaTuHa.
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4.5.5. 3amanue. OOBSACHUTD, YTO TAKOE U30MOHHAS TOYKA MOJIMaM(OIUTa,
KaK €€ MOXKHO OLICHHTb, OT Yero OHa 3aBUCHUT?

4. 6. anponnHaaneCKoe MOBECACHHUE IMOJUIJICKTPOJUATA B BOAHOM A
COJIEBBIX pacTBOpax.

4.6.1.1lenb paboThHI: HAXOXK/IEHNE YCIOBUI U30MOHHOTO pa30aBlieHUs pac-
TBOPA YACTUYHO HEUTPAIM30BAHHOW ITOJIUMAKPUIOBOM KHUCIIOTHI U OIPEICIICHUE
CTEIEHH CBS3bIBAHUS MPOTUBOMOHOB MAaKPOMOHAMHU.

4.6.2 ObBEKTBI 1 CPEJCTBA NCCJIELOBAHUAI.

Tepmocrar tuna T-16, BUCKO3UMETpP, CEKyHAOMEp, PE3WHOBAas rpylia,
MepHbIM nuauHAp Ha 10 M, nunetka Ha 10 M, BOAHBIA PacTBOP YACTUYHO
HelTpanu3oBaHHOW nonuakpuiaoBoid kuciotbl (ITAK) ¢ konuenrpaumeit 0,1
r/an u creneHbto nonuzaruu 0,5, Bogubie pactBopbl NaCl ¢ KoHIIEHTpaluei:
0,005; 0,0025; 0,00125 u 0,000625 M.

4.6.3. [IPOIPAMMA PABOTDI.

PaboTa BbINONIHAETCS C TOMOIIBIO KaIWUISIPHOTO BUCKO3UMeETpa Y 06eso-
ne (cm. padory 3. 1) mpu 25°C.

B 4uncThIli BUCKO3UMETP HAJIMBAIOT 7 MII JUCTWIJIMPOBAHHOW BOJBI U U3MeE-
PSIOT BpEMs UCTEUEHHSI PACTBOPUTENS HE MEHEEe 3 pa3, IPUUYEM OTCUETHI 1O Ce-
KyHJOMEpY He JIOJDKHBI pacxoauTtbest Oosiee yem Ha 0,4 ¢. BeumiBator Boay u3
BHUCKO3UMETPA, BBITECHSS PACTBOPUTEND U3 KAMWILISPaA C HOMOIIBIO TPYIIH.

[ToMemaroT B BUCKO3UMETP 7 MII HMCXOAHOTO BOAHOTO pPAacTBOpa IO-
JURJIEKTPOJINTA U U3MEPSAIOT BPEMEHA HUCTEUYEHUSI PACTBOPOB MPH Pa3HbIX KOH-
HEHTpALMIX, pa30aBiisisi pacTBOP MOJMMEpPa HETOCPEACTBEHHO B BUCKO3UMETPE
nocJieIoBaTeNbHBIM JoOaBeHueM 7; 7 u 14 M BOJbI.

Jlnst BeIOOpa yCIoBUM M30MOHHOTO pa30aBieHUs] BOAHBIA pAacTBOP MOJU-
AJNEKTPOJUTA HEKOTOPOM UCXOHOM KOHIeHTpauuu (B npeaenax ot 0,1 r/mi go
0,05 r/mn) pa30aBisitOT BOJAHBIM PACTBOPOM XJIOPUJA HATPHUSl KOHIIEHTpALUU
cuHavana Cy, 3atrem C; (B mpeaenax ot 0,005 ga 0,000625 M) no ykazaHuio mpe-
NOJAaBaTEIIs.

Opny nopuuto (7 mit) pactBopa [TAK nomemiarotT B 4MCThIN BUCKO3ZUMETD,
U3MEPSIOT BpeMs UCTEUYEHHsI 3TOTO PacTBOpPA, 3aTeM pa30aBIISIIOT €r0 pacTBO-
poM comu ¢ KoHleHTpanueit Ci, 1o6asisis mocieaoBarenbHo 3,5; 7 u 7 M pac-
TBOpa COJM W HU3MEpsis BPEMEHA HCTEUYEHHUS PACTBOPOB, KaK OIMNHUCAHO BBIIIIE.
OKOHYMB U3MEHEHNS, MOIOT BUCKO3UMETP.

Hpyrytro nopiuto (7 mi) pactBopa ITAK Toit ke KOHIIEHTpaIuu nomMeria-
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IOT B YHCTBIM BUCKO3UMETP U BBINOJHSAKOT AHAJOTUYHBIE U3MEPEHHUS, TOJIBKO
JUTsl pa30aBIIeHUS UCTIONB3YIOT COJIEBOM pacTBOp KoHieHTparuu Co.

dopma 3anucH pe3yiabTaToB:
HcxoaHblid pacTBOp noMMeEpa: HOJIMMED, PACTBOPUTEIIb.

Temneparypa uamepenusi: T=__ °C
Bpewmst ucteuenus 9MCTOro pacTBOPUTENA fh = C

Taomnuna 4.6.
Konuenrparua  |Bpewms ucredenus Nom=t/to Nys=t/to-1 | Nup=my/C

pacTBOpa, T/As1  |pacTBopat, ¢

4.6.4. ObBPABOTKA PE3VJIbTATOB.

Ha onHom rpaduke cTposiT TpU KpUBbIE 3aBUCUMOCTU MPUBEACHHON BSI3-
KOCTH OT KOHIEHTpPALMK JJisi pa30aBlIE€HUU PacTBOpPA MOJUAIIEKTPOINTA, BOJOU
U COJIEBBIMHM PacTBOPAMM Pa3HBIX KOHIEHTpauui. ['paduk 3aBUCUMOCTH, UMe-
IOIIUN TPSIMOJIMHENHBIN XapakTep, SKCTPANOIUPYIOT K HYJIEBOM KOHIIEHTPALIMU
MOJIUAJIEKTPOJIUTA U HAXOJAT XapaKTEPUCTUUYECKYIO BSI3KOCTh pacTBOpa MOJIU-
AIIEKTPOJIUTA MPU TAaHHOM MOHHOM cuiie pacTtBopa l,. Ha ocHoBaHuu ypaBHEHUS
Yo =Co® paccuuThIBAIOT AONIO CBOOOJHBIX IPOTHMBOMOHOB B UCXOIHOM pac-

TBOpE MOJUAJIEKTPOIUTA (P U CTENEeHb CBsI3bIBaHUS (1—) npoTtuBonoHoB. [Tpu
ATOM CJEAYET MOMHUTh, YTO B JJAHHOM CITy4ae 32 HCXOJHYIO0 KOHIIEHTPALIHIO T0-
JUANEKTPOJIUTA CIEAYET MPUHUMATh KOHIIEHTPAIMIO TOJIBKO COJIEBBIX TPYIII,
MOJIHOCTBHIO JIMCCOLIMMPOBAHHBIX B BOJHOM pacTBOpe. Pe3ynbTarhl BHOCST B
Tabmmy 4.7.

Tabnuna 4.7.
dopma 3armcu pe3yabTaToB.

Konnenrpanus uCxXxoaHoro ] Lo 0] 1-¢
pactBopa ITAK,
OCHOBO-MOJIB/JT

4.6.5.3ananue. OOBSICHUTb, 4Ye€M OOYCJIOBIICHO CBA3BIBAHUE MPOTH-
BOMOHOB MaKpOMOHAaMHU M OT Y€ro OHO 3aBHUCHUT; YTO TAKOE MOJIUIIEKTPOIUTHOE
HaOyXxaHHEe U KaKOBBI €T0 MPUIHUHBI?

4. 7. KoonepaTuBHbIE peaKIUM MeKAYy MAKPOMOJIEKYJIaMH
MOJIMAJIEKTPOJIMTOB.
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4.7.1. llenp paboThI: HCClIEIOBAHNE PABHOBECHOM PEAKIIMM MEXIYy Clia-
OBIMHU TIOJIUDJIEKTPOJIUTAMU — TTOJIMAKPHUIIOBON KHUCIOTOW U MOJUAUMETHIAMHU-
HOATUJIMETAKPUIIATOM METOJIOM IMOTEHIIMOMETPUUECKOTO TUTPOBAHU.

4.7.2. OBBEKTHBI U CPEJICTBA NCCJIIEJOBAHNAL.

Jlabopatopusiii pH-metp pH-130M, MmaruuTHas Memmanka, mumaap Ha 10
M1, cTakaH Ha 50 mi, MUKpoOrOpeTkr Ha 2 M (2 mT.), BOAHBIA pacTBOp IO-
muakpuioBor kucnoTsl (ITAK) ¢ xonnentpanueit 0,01 H., BOJHBIN pacTBOp MO-
JMOCHOBAHMS — MOJUANMETIIIaMHHOATHIIMeTakpuiara (I1A) ¢ koHueHTparuei
0,01 H., BogHbIil pacTBOop nosuakpuiara Hatpus (ITAK-Na) ¢ koHueHTpauuei
0,01 1, BoaHBIN pacTBOp colisiHOKKUCIOM conu nmoianocHoBanus (ITA-HCI) ¢ xon-
uentpauueit 0,01 1, Bonnsiii pactBop NaOH ¢ konuentpauueii 0,1 H.

4.7.3. IIPOTPAMMA PABOTDI.

Pabota BeimonHsieTcss Ha 1abopaTopHoM pH-MeTpe co CTEKISTHHBIM K-
TPOJOM B KaU€CTBE U3MEPUTEIHHOTO MPH KOMHATHOW TEMIIEPATYpE.

TuTpoBaHue pacTBOPOB MOJHKHMC/JIOTHI U MOJMOCHOBAHUSA. 20 MJT BOJI-
Horo -pactBopa ITAK (unmm I1A) ¢ konnenrpanuerr 0,005 u. Tutpyror 0,1 H.
NaOH no pH=11 (unu I[1A turpytor 0,11 HC1 no pH =3).

TutpoBanue cMmeceil, MOJUIIEKTPOJUTOB. 20 MJI SKBUMOJIBLHON CMECHU
(ITAK 4- ITA-HC1) npu koHueHTpauu kaxaoro kommnonenta 0,005 H. TUTpyIOT
0,1 u. NaOH no pH = 8,5; 20 mu sxBumosnbsHoM cmecu (ITA + TTAK-Na) tutpy-
o1 0,1 1. HCI no pH = 3.

Pesynbrarel BHOCST B Tabmuity 4.8.

Tabnuna 4.8.
dopma 3anucH pe3yabTaToB.

KommaectBo no6asnennoit NaOH wnm pH pactBopa
HCI, mn

4.7.4 ObPABOTKA PE3VJIbTATOB.

Crpost yeThipe kpuBbie TUTpoBanus: [IAK u cmecu (ITAK+ITA-HC1),
ITA u cmecu (ITA + TTAK-Na).

Crenenb npeBpaiieHuss @ B peakuuu oOMeHa, TPOTEKaroUIel B KUCIOM
obnactu pH, paccuuThiBaloT o Gpopmyre
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CK = HCO = % + [H+] - [H+ ]nK , mipuHUMast pKxap. nax = 4,8. Pacuer
0

BBINIOJIHAIOT JJ1s1 ISITM TPOU3BOJIBHO BEIOPAHHBIX 3HaUeHU pH Ha KpuBOW TUT-
poBanus cmecu (ITAK + I[TA-HC1) B o6mactu ot ucxognoro pH »toit cmecu 10
3HaueHus pH ucxoanoro pacrsopa onnoi ITAK. Pe3ynbrarel BHOCAT B TaOIUILy
4.9.

Tabnuua 4.9.

dopma 3anrcH pe3yabTaToB.

pH [H'], NaOH OC ®
MOJIB/J ) MOJIb MOJIB/J

Crenens npepaiieHus ® B peakuud 0OMeHa, IPOTEKaIoUIeH B MEeI0YHON
o0nacTu pH, PacCCUMTHIBAOT 1o bopmyne

q - _
C, =0C, = II/{CZ +[OH ]-[OH ], npuHuMas pKxapna == 6,7. Pacuer BbI-

0
MOJIHAIOT JIJISl TISITH TMPOM3BOJILHO, BEIOPAHHBIX 3HaUeHU pH Ha KpuBOW TUTPO-
Banus cmecH (ITA + TTAK-Na) B untepBasie ot ucxoanoro pH stoit cmecu 1o
3HaueHus pH ncxoaHOro pacTeopa 0JHOrO NOJMOCHOBAHUSL.

Taomuna 4.10.

dopma 3anrcH pe3yabTaToB.

pH | [OH], HCI ®C, ®

MOJIB/JI

¢ MOJIb MOJIB/JT

Ha ognom rpaduxke crposar rpaduku 3aBucumoctua ® ot pH mist peaximii
oOMeHa MEeXAy TMOJHUAJICKTPOIUTAMH, MPOTEKAOIIUMU B KUCIOW M HIETOYHOM
obnactsax pH.

4.7.5. 3apanue. OOBSCHUTH MPUUYUHBI IPOTEKAHUS PEAKIHI 0OMEHAa MEXIy
cmaboi MONMMKUCIOTON (MTOJIMOCHOBAHWEM) W JMCCOIMAPOBAHHOW COJIBIO TIO-
JMOCHOBAaHHUS (ITOJIMKUCIIOTHI); KAaKOM BBIBOJ CIIEAYET CAENATh U3 3aBUCUMOCTH
CTENEHU NpEeBpalleHus B peakuusx ot pH?

4.8. MexMoJIeKyJIIpHOE B3aUMOJAeCTBHE THIIA
MaTpHUIIa — OJIMTroMep.
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4.8.1.1lens paboTel. MccaeqoBanrue B3aMMOJACHCTBUS MaTPHUIIBI — IOJIH-
METaKPHJIOBOM KHUCIIOTHI C OJIMTOMEPaMHU—TIIOIMATHIICHTIIUKOJISIMU Pa3HBIX MO-
JIEKYJISPHBIX MacC METOJ0M BHCKO3UMETPHH.

4.8.2. OBBEKTHBI U CPEJICTBA NCCJIIEJOBAHNAL.

Tepmocrat Tuna T-16, Bucko3umerp Y00enoae, CeKyHIOMEp, PE3UHOBAS
rpyuia, DUOETKH na 5 mil (2 [T.).BOJHBIM pacTBOpP BBICOKOMOJIEKYJISIPHOM IO-
mumetakpuioBor kucnotel (IIMAK) ¢ konnentparueit 0,2 /171, BOIHBIE pac-
TBOpBI nonudTHwieHrkoerd (I1917) monekynsapueix macc: 1000, 2000, 3000,
6000, 20000 ¢ xonnentpanwueii 0,1 r/amn.

4.8.3. IIPOI'PAMMA PABGOTEI.

PaGota BbIMOMHAETCS ¢ MOMOIIBIO KAMMJUISIPHOTO BUCKO3UMeETpa Y 06erno-
ne (cMm. pabdoty 3.1) mpu AByX Temneparypax B npeaenax ot 15 mo 60 °C.

B tepMocrare ycraHaBiIMBarOT 3aJaHHYIO TemuepaTrypy. B 4mcTeiii BHC-
KO3MMETP NOMEIIAIOT 7 MJI IUCTUJUIMPOBAHHOM BOJBI U U3MEPSAIOT BPEMSI UCTE-
YeHUsl BOAbI HE MeHee 3 pa3, MPUYEM OTCYETHI MO CEKYHAOMEPY HE JIOJKHBI
paznuuaThes 6osee ueM Ha 0,4 c. BeimuBaioT BoAy U3 BUCKO3UMETpPA, HATUBAIOT
B Hero 7 mu pactBopa [IMAK c konnentpanueit 0,1 r/am u taxke U3MEpsoT
BpEMsI MCTEUEHHUs 3TOr0 pacTBopa He MeHee 3 pa3. BruiMBaroT pacTBOp MOJM-
KHCJIOTBI U3 BUCKO3UMETPA.

['OTOBAT 3KBUMOJIBHBIE, B NIEPECUETE HA MOJb 3BEHA, CMECH PacTBOPOB
[IMAK wu II9I" pa3zubix mosekyisipaeix Macce: 1000, 2000, 3000, 6000, 20000.
s sroro cmemmusaot 3,5 mi pactBopa [IMAK ¢ konuentpanueit 0,2 r/nm u
3,5 mu I191" ¢ xonmnentpanueit 0,1 r/min. B BuCko3uMeTp mocieoBaTebHO TO-
MeNarT 7 MIJI KaKJI0M CMECH M ONpPENENstOT BPEMSI UCTEUEHHs KaKJIOro pac-
TBOpA, KaK OMMCAHO BBILIE.

BhINONHAIOT aHATOTrMYHbIE U3MEPEHHUS [IPU APYTOM TEMIIEpATypeE.

®dopmMa 3arncu pe3yabTaToB:

Temmeparypa onsiTa:

Bpewms ncreuenus pactBopurens, tr=___ ¢

4.8.4. ObBPABOTKA PE3VJIbTATOB.

CtposT rpaduku 3aBUCUMOCTH TIPUBEIEHHON BSI3KOCTH PAaCTBOPOB HKBU-
moutbHbIX cMeceld IIMAK u [I9I" ot monekynsipHoit maccel 11917 m1s aByX Tem-

neparyp.

4.8.5. 3amanue. OOBSICHUTH MPUUUHY HAOIIOAAIOIIETOCS U3MEHEHHUS BA3-
koctu pactBopoB cMecell [IMAK c 119" noctaTouHO BBICOKMX MOJEKYISPHBIX
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Macc; OOBSICHHUTH BIMSHUE MOJICKYJSIPHOM MAcChl OJIMTOMEpPA Ha PEaKIUIO CBS-
3bIBAHMS €r0 C MaTpPHUIIeH; OOBSCHUTh 3aBUCUMOCTH YCTOWYHMBOCTH TOJIHUKOM-
mwiekca [IMAK ¢ 1131 B BoiHOM pacTBOpe OT TeMIepaTyphl.

JlabopaTtopHast paborta NoS5.
®U3NKO-MEXAHUYECKHE CBOMCTBA ITOJIMIMEPOB
5.1. UcnbITaHKe NPOYHOCTH JIAKOKPACOYHBIX MOKPBITHI

5.1.1. Lenb paboThl: U3yYUTh IPOYHOCTH JJAKOKPACOYHBIX OKPBITUN Ha
yaap.

5.1.2. ObBEKTHI U CPEACTBA UCCJIEJOBAHHAL.

DOmamu MJI-P225 (85°C) mmu IId-115; dochoprast KucaoTa; opraHude-
CKUH pacTBOpHUTENb; NUIH(OBaIbHAs MIKypKa, Mapis, puiabTpoBaibHas Oymara;
AHAIUTHUYECKHE BECBI; BUCKO3UMETp B3-246; snekTpuYecKuil CyIIMIbHBIN

mkad; npubop Y-1A; nuHeika; MeTauiMdecKue 0Opaslibl CTalM pPazMEpoOM
150x70x0.1-0.5-2.

5.1.3. IIPOTPAMMA PABOTBI.
[MonroroBka k ucnbITanuio. CTalbHble 00pa3ibl 3a4UINA0T HUTH(OBaAIb-

HOW MIKYpKOW M 111 00€3:KUpHUBAHUS MPOTUPAOT TKaHBIO, CMOYEHHOM aIeTo-
HOM. 3aTeM MeTaJUTM4eCcKue oOpasilbl MOABEPraloT TpaBieHWI0 B 2%-OM pac-

TBOpe ocopHoii kucnotel mpu 60 - 70 °C. TTocne TpaBneHHs 0Opas3NoB, He
MIPOMBIBAs UX B BOJIE, TPOBOJASAT CYIIKY Ha BO3JIyXE€.

[TpuroToBieHne U HAHECEHUE IMATH. DMaJIb PA3MEIIUBAIOT U QUIBTPYIOT
yepe3 JBa CJI0S Mapiu, TOCIe Yero ero pa30aBiaiOT pacTBOPUTENEM 10 paboueit
BSI3KOCTU 24 - 26 c¢. [lng 5Toro B3BEMIMBAIOT HAa aHaiauThueckux Becax 100 r
smam 1 100 r pacTBoputens. 3aTeM B 3Mallb MOCTENEHHO J00aBIsIOT PaCcTBO-
pUTENB 0 TEX MOP, OKA BI3KOCTh 3MAJIM HE CTaHET paBHOU 24-26 ¢ 1O BUCKO-
sumetpy B3-246 c commom 4 mMm. OcTaTOK pacTBOPUTENSE CHOBA B3BEUIMBAIOT.
KonunaectBo pactBoputens o (%), Tpedyemoe aiig pazdoaBieHUs: SMalld pacCcyuu-
ThIBaIOT 10 popmysie ® = mi/ M2-100%, rae m; - Macca aManu, M; - Macca pac-
TBOPUTEJIS, U3PACXOI0BAHHOIO JIsl pa30aBlIeHUs] SMalu 10 paboyeil BA3KOCTH.

OMainb ¢ pabouelt BA3KOCThIO 24-26 C 3aIMBalOT B CTaKaH BMECTUMOCTBIO
200 mn Ha 2/3 oObema, 3aTeM 00pasIbl OMYyCKAIOT B CTakaH sMajbio Ha 10 c.
[Tociie u3bATUS CTEPKHS W3 dMANIM €ro JAepaT HaJl CTakaHOM ¢ sMaibio 10 c.
OOpa3oBaBiivecss B HWKHEH 4YacTh oOpaslia MOATEKHM OCTOPOKHO CHUMAIOT
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dbunbTpoBanbHOM Oymaroi. [locie 3Toro oOpa3ibl MOABEIIUBAIOT HA CTEPIKHE,
BBIJICP>)KUBAIOT UX Ha BO3ayxe B TeueHue 10 - 15 MUH U cymiaT B 3J1€KTPUUECKOM
mxady npu 85 °C.

OnpeneneHue MpoJI0KUTEILHOCTH BbIChixaHus. Ha y4acTok moKpwITHS,
oTcroslui Ha 1 - 3 cM OT Kpas IJIACTUHBI, HAKJIAAbIBAIOT OyMaXKHBIM, a Ha HETO
pe3nHOBbIN nuck. Ha cepenuny mociieiHero ycTaHaBlIUBarOT rupto maccou 20 r
U BbIIEpKUBAIOT B TeueHue 60 + 2 c. 3aTeM CHUMAIOT TUPIO U PE3UHOBBIN UCK,
a MJIACTUHY CBOOOJHO OpocatoT peOpoM Ha AEPEeBSIHHYIO IOCKY C BBICOTHI 2 - 3
cM. Ecnu npu 3TOM OyMaskHbIN OTIAJaeT, TO MOKPHITUE TOCTUTIIO CTETIEHHU BbI-
ChIXaHWs t, U TPUCTYNAIOT K ONpPEJEICHUIO CTENEHN BBICHIXaHUS t,, KOTOPYIO

aHAJIOTMYHBIM 00pa3oM, HO ¢ nmpuMeHenueM rupu maccoi 200 r. Ilpu noctmxe-
HUHU CTETICHU BBICHIXAHUS ty MOCTIE yAAIeHUs OyMaKHOIO IUCKA HA MMOKPHITHE HE

JTOJIHKHO OCTaBaThCH CIIEna.
HcnplTanne NpOYHOCTH JJAKOKPACOYHBIX HOKPBITHI

e

4
3

— 2
%

Puc. 7. CxeMa yCTaHOBKH I MCIBITAaHUS MPOYHOCTU JIAKOKPACOUHBIX
MOKPBITUHM Ha yaap thna Y-1A.

1 — cranuHa, 2 — cTOIKa, 3 — HAKOBAJIbHS, 4 — Taiika, 5 — mapuk, 6 — 60€K,
7 — HanpaBiAomas Tpyoa, 8§ — pyuka, 9 — cTonopHslil BUHT, 10 — KHOIIKa.

JI71s1 MOATOTOBKHU yCTAaHOBKH (pHC. 7.) K pabOTe U MPOBECHUS UCTIBITAHUN
JAKOKPACOYHBIX MOKPBITUI Ha yJap HEOOX0IUMO:

a) YCTAaHOBUTH YCTAHOBKY HAa TOPU30HTAIILHOE YCTOMYMBOE OCHOBAHUE;

0) HaxxatueMm KHoOnku 10, mpoBEepUTH OCBOOOXKAEHUE OT (PUKCALIUU U CBO-
00JIHOE TaJIeHHe rpy3a Ha OoeK 6;
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B) MOJHSTH TPYy3 MO HANPABISIONIEH TpyOe 7 U C MOMOIIBIO CTOTIOPHOTO
BUHTa 9 YCTAHOBHUTH HA 3aJIaHHYIO BBICOTY;

I') HAHECTH UCHBITYEMbIN JJAKOKPACOYHBIH MaTepuanl Ha METaUIMYECKYIO
IUTACTHHKY B COOTBETCTBHH C TPEOOBAHHEM TEXHUYECKUX YCIOBUN HA UCIBITY-
€MBIH MaTepual;

1) TIOCJIE BBICBIXaHUS MJIEHKU IMOMECTUTh IJIACTUHKY HAa HAKOBAJIBHIO MO/
6oek kpackoii BBepx. [Ipy ucnbpITaHNM CIIENUATBHBIX TUIEHOK B COOTBETCTBUU C
YKa3aHUSIMU TEXHUUYECKUX YCIOBUM Ha UCTIBITYEMbI MaTepUal MOMECTUTD I1ja-
CTUHKY Ha HAKOBAJIbHIO 3 KPacCKOW BHU3;

¢) HaxxatueM KHomkd 10 ocBOOOIUTH OT (DMKCALMH TPY3, KOTOPBIM CBO-
60110 MajaeT Ha O6oek 6, mepenaB ynap Ha IUIACTHHKY C UCIBITYEMbIM MaTepHa-
JIOM;

) TOJHATH TPY3, BEIHYTH IJIACTHHKY, PACCMOTPETh COCTOSIHUE TUICHKU C
MOMOIIBIO JTYTBI € 4-5 KPATHBIM YBEIUYEHUEM;

3) IpU OTCYTCTBUU TPEIINH, BMATHH U OTCJIAaUBaHUS IJICHKU BBICOTY TPY-
3a YBEJIMYUTh, UCIBITAHUE MPOYHOCTH IUIEHKU HAa yJap MOBTOPUTH HA HOBOM
y4acTke MiacTUHKU. [Ipyu 3TOM y4acTOK MIIACTUHKH, NOABEPTarOLIUics yaapy,
JOJKEH HAXOOUThCs Ha paccToaHUM 20 MM OT KpaeB IUIACTHMHKUA WJIM LEHTpa
JIPYTUX Y4acTKOB, paHee MOABEpraroumuxcsa yaapy. B 3aBucuMoctu oT npoyHo-
CTH IUICHKU MPU KaKJIO0M MOBTOPHOM HCIIBITAHUHM BBICOTY Ipy3a MOXKHO yBEJU-
yuBath OoT 2 1010 cm. Ecny BenuynHa MPOYHOCTH YKa3aHa B TEXHUYECKUX YCIIO-
BUSIX, TO TPY3 YCTAHOBUTH Ha 33/IaHHYIO BBICOTY;

M) WCIIBITAaHUS MPOJOJKATH IO TEX TMOP, MOKa He OOHAPYKATCS BMSTHHBI,
TPEUIMHBI U OTCJIAaUBaHUS ILICHKHU.

[TpoyHOCTH TUIEHKW Ha yAap BhIpa)XaeTcsi MAKCUMAJIbHOW BBICOTOMU (CM), C
KOTOpOM majaeT rpy3 B 1 Kr, HE BbI3bIBAsI MEXaHUYECKUX pa3pylI€HUN (BMSTH-
HbI, TPEILIUHBI, OTCIIANBAHUE).

5.1.3.3apanme. OnipeaenuTs BI3KOCTb, BPEMS CYIIKU U IPOYHOCTh IICH-
KM JIJAKOKPAaCOYHBIX MaTepualioB Ha yaap. Pe3ynbTaTel UccienoBaHui mpeacTa-
BUTH B BUjie Tabmuilbl 5.1. Coenath BBIBOJIBI IO paboTe.

Tabnuna. 5.1.
Pe3ynprarsl nccneqoBaHui TaKOKPACOYHBIX MAaTEPUAIIOB.

[TokpeiTHE | [N], CEK o % t, cex t, cex L . M

Jlabopatopnas pabota Ne 6.

CTPYKTYPA U ®A30BBIE ITPEBPAIIEHUA ITOJIMMEPOB.
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6.1. OnpenesieHue cTeneHy KPUCTAIIMYHOCTH MOJIAMeEPa.

6.1.1. Lems pabdoter: OnpeneneHre TUIOTHOCTEH TEPMOIUIACTUIHBIX MMOTUMEPOB (IIOTAMOHHBIM Me-
TOZOM ¥ pacyeT CTENeHU UX KPUCTAJUIMYHOCTH.

6.1.2. OBBEKTBI 1 CPEACTBA NCCJIEAOBAHIA.

MarnuTtHas Memanka, BoasiHas 0aHs, ctakad Ha 100 mi1, TepmomeTp, O1o-
petka Ha 50 mu1, TepMOCTAT, MUKHOMETP Ha 5 MJI, y3Kas BOPOHKA C JIJIMHHBIM
KOHIIOM, SKCHKAaTOp, MOJUaMuI-6, monuaMua-610, moJaumponusieH, MOJudTH-
JIeH, TMOJUATHIeHTepedTaNaT, MOJUCTHPOJ, IOTHAKPUIOHUTPUI, MOIUOp-
MaJbAeTH/I, MOJUBUHUIXIIOpH I, odukapooHat 30%-usiit pactBop NaCl, 40%-
Hblit pacteop KBr, aranoin, CaCl, (ocymmurens).

6.1.3. IPOT'PAMMA PABOTBI.

[ToAroTOBKA K UCHbITaHuI0. ['panyiabl  nonuMepos cymat npu 60°C B Te-
yeHue 4 yacoB. OOpa3Lbl XpaHUTh B SKCUKATOPE HAJ[ OCYIIUTEIIEM.
OmnpeneneHre MIOTHOCTEH TEPMOIUIACTUYHBIX MOJUMEPOB (IIOTAIIHMOH-
HBbIM METOJIOM

1=:|@:IIIIIIIIIIIIIIIIIIIIII|

Puc. 8. IIpubop st onpeaeneHus: IIOTHOCTEH TEPMOTUTACTUYHBIX TOJIH-
MepoB (HIIOTAIMOHHBIM METOJIOM.
Meroa 3akitodaeTcs B CpPaBHEHUU IUIOTHOCTU HCIBITYEMOTO 00pasia C
IUIOTHOCTBIO pabouei KUJIKOCTH B MOMEHT Mepexojia 00pasiia BO B3BEUIEHHOE
COCTOSIHHE.
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Meroa npuMeHUM ISl ONIPEAeNICHUs TUIOTHOCTU TPaHys, MEIKuX (op-
MOBAHHBIX M3JIEJINI, KyCKOB IUICHOK U T. II. B KauecTBe paboueit KuIKOCTH pe-
KOMEH/IYETCsl UCIIOJIb30BATh CMECh 3THJIOBOTO CIIUPTA U BOJIbI, €CJIA MIIOTHOCTh
HoIMMepoB Haxoaures B mpeaenax 0,910 - 0,970 r/cm® u pacTBOpHI comeld, eciu

IUIOTHOCTH TIOJMMEPOB paBHa WK Bhime 1,00 1/ e’
B crakan 4 wamuth 50 mMa pabodeil KUAKOCTH M3BECTHOW IIJIOTHOCTH,
MOMECTUTh MAarHUTHYIO MEIIANIKY | ¥ TpH rpaHyibl MOJIUMeEpa.
CrakaH MOMECTUTh B BOJSHYIO OaHIO 2, MPUCOECIUHEHHYIO K TEPMOCTATy
8, B CTakaH BBECTH TEPMOMETP 6 M KOHEI] OIOPETKHU 5 ¢ JUCTHUILTMPOBAHHOU BO-
noil. ComepkuMoe CTakaHa TEPMOCTAaTUPOBATh IMPHU IMEPEMEIINBAHUU C MTOMO-
I[bI0 MATHUTHOM MENIaJIKKU B TeueHue 15 MuH. 3aTeM nmopuusiMu 1o 1 Mj1 Hayath
n00aBIATh U3 OIOPETKH BOMY /IO TEX IMOP, MOKa 00pasilbl HE TMPOSABIT CKIOHHO-
CTH K IEepexoy BO B3BelIeHHOe cocTosHue. [locie 3Toro mo6aBisiTh BOAY 1O
0,2 MJT ¥ B KOHIIE 110 KaIuIsiM JI0 Tepexo/ia 00pa3IioB BO B3BEIIEHHOE COCTOSIHHE
yepes | - 2 MUH nocie npeKkpalleHus IePeMENTUBaHMUS.
[T10THOCTH 00pAa3IOB MPHUHATH PAaBHOM IJIOTHOCTH paboyel KUIKOCTH,
OTIpeIeIICHHOM C MTOMOIIBI0 MUKHOMETpA (MIPUIIOKEHHUE 8).
3a pe3ynbTaT ompeeieHUs] MPUHATh CpeiHee apu(MeTHUecKoe TpeX H3-
MEPEHUM TIOTHOCTH.
Bce nannblie, mony4yeHHbIe pu paboTe ¢ MUKHOMETPOM, BBIMHUIIINUTE B
CeAYIOUIEN MOCIeI0BATENIbHOCTH:
Macca IyCcToro NUKHOMETpa, My = T,
Macca MMKHOMETpa ¢ BOJOM, my = T,
Macca BoJbl B 00beMe MUKHOMETpa, Mg = T,
Temneparypa usmepenuii, t =  °C,
IUIOTHOCTH BOJIBI IIPU 3TOM TEMIEpAType, P = T/MII,
00beM MUKHOMETpa , V= M,
Macca MTMKHOMETpa ¢ UCCIeAyeMOM KUAKOCTbIO, M3 = T,
MJIOTHOCTh UCCIIEAYEMOU KUJIKOCTH, Px =  T/MIL.

6.1.4. ObPAGOTKA PE3VYJIbTATOB

Ha ocnoBanuu MOJYYCHHBIX JaHHBIX PACCUUTATh I10 INIOTHOCTH CTCIICHDb

KPUCTATMYHOCTH 00pa3IoB MOJIUMEPOB 0 hopmyJie
w=-"L"Pa_ 100
P Kp Pa
rAe: p - SKCIEpUMEHTaIbHAs MIOTHOCTh UCCIEAYEMOTO MOJUMEPA; Pip -
IUIOTHOCTh KPUCTAJUIMYECKOW 00JIACTH; pPa - IJIOTHOCTH aMopdHON 00jacTu.
[T10THOCTH KpUCTAITUYECKON B aMOpGHOI 00acTel TEPMOIUIACTUYHBIX MOJHU-

MEpOB, MpUBE/IeHbI B TabmuIe 6.1.
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TaOmuna 6.1.

[TmoTHOCTB KpUCTATNYECKON U aMOp(dHOM obmacTeit
TepMOILIACTHYHBIX omuMepos rpu 20°C.

[Tonmmmep Pp 0,001 |p, 0,001 [Tommmep Pp 0,001 |p, 0,001
KT/M KT/M> KT/M KT/M>

[Tomumpo- 0,95 0,85 [Tonukap6o- 1,31 1,20

MTHJICH HAT

[TonuaTriieH 1,00 0,85 [Tonnakpu- 1,40 1,18
JIOHUTPUII

[Tomuctupoi 1,13 1,05 [TonustH- 1,46 1,33
JIEHTEepe-
dramat

[Tomuamupg 1,19 1,14 [TonuBu- 1,52 1,39

610 HUJIXJIOPU]

[Tonnamung 6 1,23 1,08 [Tommdop- 1,54 1,25
MaJTbJCTH/T

[Tonume- 1,23 1,17 [TonuteT- 2,35 2,00

TUJIMETAK- padTopITH-

puiat JICH

6.1.3. 3apanue. OnpeaenuTs WIOTHOCTE oauMepoB mpu 25 °C duoraru-
OHHBIM METOJIOM, HUCIIOJIb3YsS CMECH BOJBI C ATAHOJIOM ISl TOJUIPONHICHA U
nojaudTUIeHa, BoAHble pacTBophl NaCl mis monmmamuaa-6 W MONMCTUPOJIA, U
BoaHbIe pacTBopbl KBr mist monustunentepedranara. Paccuutars mo mioTHO-

CTHU CTCIICHb KPUCTAJUIMIHOCTHU o6pa3u0B IMOJIMMCPOB.

IIpunoxenue Nel.

[MTPMJIOXKEHUA.

OITPEJIEJIEHUE MOJIEKYJISIPHOM MACCHI ITOJIUMEPA METO-
JIOM OITPEJAEJIEHMA KOHLEBBIX I'PVIIII.

U3 JaHHBIX, ITOJIYYCHHBIX ITYTCM TUTPOBAHH:A, PACCUUTHIBAIOT KHUCJIOTHOC

quCJIo0:

_(@-b)-T-1000

K4 =

G

rjae a - oowsem 0.1 H. pactBopa HCl, nzpacxomoBanHoe Ha TUTpOBAHUE 25
mi 0.1 H. pactBopa KOH B KOHTpOsIBHOM OnbITE, MI; G-HaBecka MpoObI MOJIu-
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Mepa B rpaMMax 3a BBIYETOM MPHUCYTCTBYIOIMIETO pacTBOpUTens; T - TUTp pac-
tBopa HCI mo KOH, r/mi.

B dopmyny s onpenenenus K.U. BBened koaddurment 1000 mis BbI-
paxenus koHueHTpaunu pactBopa KOH B mr Ha 1 r nonumepa. I3 1Byx omnpe-
JICTICHUI BBIOUMPAIOT Cpe/iHee 3HaUeHHnEe. 3Hasi KUCIOTHOE YHCIIO, MOYKHO OTpe-
JIEIUTh CPEHIOI0 MOJIEKYJISIPHYIO MacCy ToJIMMepa U3 COOTHOIICHUS

1/~ 561000
K.4.
rae 56 - monekynsipHas macca KOH.
P = M,/M,

rae M; - MoJieKyJsipHasi Macca 3JIEMEHTapHOTO 3BEHa.
[Tpunoxxenue Ne2.

OITPEAEJIEHME BA3KOCTU U ITOBEPXHOCTHOI'O HATKE-
HNA PACTBOPOB ®EHOJIO®OPMAJIbBAEI'MIHBIX CMOJI PE3OJIBHO-
'O 1 HOBOJIAHHOI'O THUIIOB.

[TpuroroBute mo 50 r 50%-HBIX pacTBOPOB (eHoT0hOPMATBICTHI-
HBIX CMOJI: PE30JLHOTO THMAa B OTWIOBOM CHHpPTE, HOBOJAYHOU - B Qyp-
dbypone. Onpenenutb BSI3KOCTh PACTBOPOB CMOJI M UYHCTBIX PACTBOPUTENEH C
nomouipo Buckosumerpa npu 20 °C. Onpenenurts yAenbHYIO BS3KOCTH pac-
TBOPOB 10 (popmyiie

Nya= N2/ -1

TJI€ M1 , M2- BI3KOCTh PACTBOPUTENISL U PACTBOPA COOTBETCTBEHHO.

OnpenenuTs MOBEPXHOCTHOE HATSHKEHHE pPAacTBOPOB CMOJ U PACTBO-
puteneit (cm. pabory Ne9) mpu 20 °C. Paccumrarh OTHOCHMTEIBLHOE W3-
MEHEHHE TIOBEPXHOCTHOTO HATSHKEHHUS PAacCTBOPOB Y2 MO CPaBHEHHUIO C
YUCTBIM pacTBOpUTENEM (Y1) o hopmyie

Ay=(y1 =12 )
[Tonyuyennsie naHHble cBecTH B Tabmumy I1.1.

Tabmuua I1.1.
dopmMma 3anucH pe3yibTaToB.
®eno- | PactBo- Bsaskocts IToBepxHOCTHOE HATS-
aodop- | putenb KEHUE
MaJlbJie- pacTBO- | pac- | yIelb | pacTBO- | pac- Ay
TUAHAs putens | TBoOpa | Has putens | TBoOpa
cMoJIa




52

[Tpunoxxenue Ne3.
METOIAVKA OITPEJEJIEHUSA TEMITEPATYPBI PASMATYEHUSA CMOJI

Temneparypa pa3msirdeHuss aMOp@HBIX CTEKIOOOPa3HBIX OJMTOMEPOB
WM CMOJI — 3TO TEMIIEpaTypa Hayajia Mmepexofa uX B BI3KOTEKY4Ye€ COCTOSIHUE.
Merop onpeneneHusl aHAJIOTUYEH ONMPEACIICHUIO TEMIIEPATYPhI IUIABIEHUS pac-
TBOPUTEJIEH.

CrexnsiHnbli Kanuiuisip anuHout 30 - 40 MM u quamerpom 1 - 1,5 mm ¢ 3a-
NasHHBIM KOHIIOM 3aIlOJHUTH MOPOIIKOM HCCIIEIYEMOIr0 BELIECTBA, YIUIOTHSS
MOPOIIOK MOCTYKUBAaHUEM KalWJULsIpa JO0 MOJTYYEHHUsI BBICOTHI CTONOMKA 4 - 5
MM. TeMmeparypy pa3MardyeHus ONpEeNeIuTh KaK TEMIIEpaTypy Hauaja IulaBje-
HHMS TOPOLIKA IPH CKOopocTH Harpesanus 2°C/mum.

[Tpunoxxenue Ne4.

METOJIUKA OIIPEJIEJIEHUS CPEJJTHEUNCJIOBOM MOJIEKYJISIPHOM
MACCBI KPUOCKOIIMYECKUM METO/I0OM

Kpuockonuueckuii METO[ OCHOBAaH Ha ONPENEIICHUH MOHUXKEHUS TeMIIe-
patypsl mwiaBneHus (Tuy) unm kpuctammszanuu (Txp) pacTBOPOB MO CPABHEHUIO C
TE€MH K€ BEJIMYMHAMU JJISl YUCTOTO PACTBOPUTEII.

Baxueiimen xapakTepUCTUKON PACTBOPHUTEIIS SIBIIIETCSA €r0 KPUOCKOIH-
yeckas kKoHcTaHTa K, mokaspiBaromasi HOHWXKEHUE Ty Wi Typ YUCTOTO pacTBO-
putens npu pactBopeHuu 1 mouns uccnenyemoro Bemiectsa B 1000 r pactBopu-
Tensi. Beicokumu 3nauenusiMu K 065anarot BemecTBa ¢ OTHOCUTENIBHO BBICOKOM
Tux Takue, kak GpeHosn, OeH30iHas KucaoTa U Kamdopa, XOPOIIO PaCTBOPSIOIINE
OJINTOMEPBHI.

Tabnuna I1.2.
Kpuockonunueckass koHCcTaHTa K HEKOTOPBIX paCTBOPUTEIIEH.
PacTBopHTEID Tu,°C K
denon 43,0 72,0

benzoiinas kuciora 122,5 87,88
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Kamdopa | 1784 | 40,0

Puc. 9. Ilpubop st onpenene
CPEIHEUNCIIOBON MOJIEKYJISIPHON M
CBhl KPHOCKOITUYECKUM METOJIOM.

1 — Tepmomerp, 2 — kKanuuLp,
npobupka, 4 — konba, 5 — rauue
WIN KpeMHUHOpraHU4ecKas MKUIKC
II15C-5, 6 — HarpeBaTeb.

—

Hcnonb3oBaHue 3THUX BEIIECTB B KAYECTBE pPACTBOpPUTENEH He Tpedyer
CIIEIMAJIBHBIX BBICOKOYYBCTBUTEIBHBIX TEPMOMETPOB THIIA TepMOMeETpa bek-
maHa. Cxema npubopa A onpeaeraeHus: MOJEKYISIPHON Macchl C UCIIOJIb30Ba-
HUEM B KaUE€CTBE PACTBOPUTENEN KPUCTANIMYECKUX BELIECTB NIPUBEACHA HA PUC.
9.

Onpenenuth Tnx YACTOrO pacTBOpUTENA. 3ANIOTHUTh KAWJUIIP 2 TOHKO
U3MEJIbYEHHBIM TOPOIIKOM BEIIECTBA, BHIOPAHHOTO B KAa4E€CTBE PACTBOPHUTEIS
(IvaMeTp Kanusuisipa He JOJKEH MPEBbIATh 2 MM). [Ioponiok ynjaoTHUTH Tak,
yTOOBI BBICOTA €0 CTOJOMKA B Kanmuiuisipe coctasiisia 4-5 mM. Kanwsp npu-
KpEenuTh K TepMOMETpY 1, cieast 3a Tem, yToObl CTOJIOMK MOPOIIKA HaXOIUIICS
Ha PTYTHOM IIApUKe TEpMOMETpa. TepMOMETp ¢ KalMUIIPOM IIOMECTUTH B IPO-
OupKy 3, KOTOPYIO BCTaBUTh B KOOy 4, 3aMOJHEHHYIO TJTUUEPUHOM WU KPEM-
HUMOprann4eckou kuakocteio [19C-5. [ToBemaTe TeMnepaTypy co CKOPOCTBIO
2 °C/mun. TTopolnok cHayaja OIUIABISAETCS C IMOBEPXHOCTH, a 3aTEM IO BCEMY
o0beMy ctosiouka. 3a Tny MpUHUMAaETCA TeMIepaTypa, MpU KOTOPOM pacruiaB
BELIECTBA B Kamuuisipe 0oO0pa3yeTr MeHHCK. JlJig MOBBIIIEHUS] TOYHOCTH ONpe/ie-
JIEHWS MPEKPATUTh HAIPEBAaHUE M OXJIAJNUTh KaWJUIP 0 Hayajla KpUCTaJUIA3a-
IIMM BELIECTBA, 3aT€M CHOBA HArpeBaTh cO CKOPOcThio 2 °C/MHMH U ompenenuTh
TEMIIEPATYPY MOSIBIEHUS MEHHUCKA. B3ATh cpenHee 3HaUeHUE M3 HECKOJIBKHUX
OITPENICIICHUM.

Onpenenute NoOHMKEHUE Ty BEIIECTBA MOCIE PACTBOPEHUS UCCIIENLYEMO-
ro KOMIIOHEHTA B HEM.
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B npo6upxke B3Becuts 0,1 - 0,2 T ucciaeayeMoro KOMIOHEHTa (C TOYHO-
cteio 10 0,001 r), mo6aBuTh 2 - 4 T pacTBOPUTENS U CIUIABUTh CMECh B ITUIOT-
HO 3aKpHITOM TpOOMpKe Ha MaciusHoW Oame mpu Temmeparype Ha 20 °C BbI-
me T.; pacTBoputens B TedeHue 2 - 5 muH. [IpoOupky oxiamuTh, CIiaB
U3BJICYb, PACTEPETh B MOPOLIOK HA YaCOBOM CTEKJIC, 3alOJIHUTH KAMWUISp |
onpenenuTh Ty, CIUlaBa, Kak OMMCaHO BbIe. TmaTtenbHO M30eraTh KOHTAKTa
HCCJIeTyeMbIX BEIIECTB C BIATrOM.

PaccuutaTh CpeIHEYUCIOBYIO MOJCKYJISPHYIO MAacCy HCCIETyeMOro
KOMITIOHEHTA 110 (hopMyJie

M= (Km:1000)/(m1AT)

rae K - MonekynspHas nenpeccusi pacTBOPUTENs; M, M2 - HABECKH pac-
TBOPUTEIIS M MCCIIETyEeMOTO BEIeCTBAa COOTBETCTBEeHHO; AT - pa3HOCTH TemiIe-
paTyp IUIaBJICHUS YUCTOTO PACTBOPUTEIIS U pacTBOpa.

[Tpunoxxenue NeS.

METO/ OLEHKHU CTEIIEHU OTBEPXXJIEHHA CMOJI ODKCTPAT'PO-
BAHUEM PACTBOPMMOM ®PAKIIUU

B skcrpakuuonHyto yacTh annapara Cokciera, Koji0y KOTOporo npejsa-
pUTENBHO B3BECUTh HAa aHAJTUTUYECKUX BecaxX, IOMECTUTh B MAaTPOHE U3 (UITb-
TPOBaJILHOM OymMaru ¢ BaTHBIMU MpoOKaMU HaBECKYy 3 - 5 I' TOHKO HM3MeEJIbYeH-
HOM Kommo3uiuu (pasmep vactull nopsaka 100 mxm). 3anute B npudop pac-
TBOpUTENb, B 1,5 paza mpeBblaronuii 00beM dKcTpakioHHo yactu. Coeau-
HUTH amnmapar ¢ oOpaTHBHIM XOJOAWIBHUKOM U KUISITUTh PACTBOPUTEL HA Mac-
JITHOM UK BOJISIHOM OaHe B Teuenue 6 4. [locne skcTparupoBaHus MaTpoHbI BbI-
CYIIUTh JI0 MOCTOSIHHOM MAacChl M MO Pa3HOCTU UX MACChI JO U MOCJIE IKCTparu-
POBaHMS pacCUUTATh JOJIO IKCTparupyemon Gppaxkuuu x; no hopmyie

x—=(Am100)/m
rae Am, m - Macca 3KCTparupoBaHHOW (PpaKIK U KOMITO3UIIMH COOTBETCTBEH-
HO.
CrerneHb OTBEP)KJICHUS HA MIPEACIIbHBIX CTAIUAX OLICHUTH 1O (hopmyJie:
Olt =1 OO-Xt

Maccy 3kcTparupoBaHHOM (hpakiiMi MOKHO ONPEIENsITh TakxKe M0 Macce
ocTarka B KOJO€ Mocie OTTOHKA PACTBOPUTENS U CYIIKHM 1O TOCTOSHHOM
MAaccChl.

[Tpunoxenue Neb6.
OINPEAEJIEHME BOAOIIOI'JIOILEHM A ITOPOLIKOB.

1. Onpenenuts pH MoBepXHOCTU MOPOUIKOB.
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Hagsecky noportika okosio 10 r HackIlaTh B CTakaH U3 KBApIIEBOTO CTEKIa
1 3a1uTh 30MI AUCTHUTMPOBaHHON BOJbl. CTakaH MOCTaBUTh Ha BOJSIHYIO Oa-
HIO, 3aKPBITh YaCOBBIM CTCKJIOM M HarpeBaTh MPU KUIICHUH BOJIBI B OaHE B Te-
yenre 1 4. Boay B cTakaHe oxjaauTh, U IO CTaHAApTHOMY OyMakHoMmy pH-
METPY YCTAHOBUTb KHCJIOTHOCTh MJIU IIEJIOYHOCTh BOJIHOM BBITSKKHU. .

2. Onpenenutb BOJOIOIIOIEHUE TOPOIIKOB.

Bononornomienue onpeaenuts MetoaoM Juna - Crapka (puc. 10).

|

-
Boos o g

A

Puc. 10. IIpubop mist omnpeg
HUS BOJOMNOTJIONICHUS METoAoM []
— Crapka.

1 — xpyrnogonHasi konba Ha
M1, 2 — OOpaTHBIN XOJOIUIBHUK,

HacaJKa Juisd KOHJIEHcaTa.
MeTton 3akiitodaercs B BBITECHEHHH BOJABI,  aJCOPOMPOBAHHON MOBEPX-

HOCTBbIO MOPOIIKOBOTO  HAMOJHUTENS, TUIATEIbHO BBICYHIEHHBIM TOJIYOJIOM,
OEH30JIOM WJIM KCUJIOJIOM.

Hasecky HanosauTenst okoso 10 r 3aiuTh BOJOW U BBIAEPKATh B TCUCHUE
15 MuH. CHATH U30BITOK BOJBI C MOPOLIKA (priIbTpoBaIbHOU Oymaroi. [lopomiok
NIOMECTHUTh B CYXYIO KPYIJIOJOHHYIO KOJIOOUKYy eMKkocThio 100 mu 1, Hamuts 30
MJI BBICYLIEHHOH >KMIKOCTH M OMYCTUTh HECKOJIBKO CTEKJISIHHBIX KalUJUIAPOB.
Kon0y coeanHuTh ¢ Hacaakou uisl KOHAEHcAaTa 3 U K HAacaJke MPUCOEAUHHUTD
oOpaTHbIil xonogumnbHUK 2. [Ipubop 3akpenuts B mrtatuBe. Koidy HarpeBarthb
Ha MacJISTHOM OaHKe Tak, YTOOBI KOHJEHCAT U3 TPYOKH XOJOAWIbHUKA TOmajal
B HACaJIKy CO CKOpOCThIO 2 - 4 kamu B cekyHny. KonOy HarpeBaTh 70 Te€X mop,
IIOKa YPOBEHb BOJIbI B HACAJKE MEPECTAaHET YBEJIMYMBATHCI. EcCiau KUAKOCTbH
HaJ BOJOM B HACAJKE €€ OCTAETCSI MYTHOM, TO KOJIOYy CIIeAyeT BBIIEPXKAaTh
npu  60-70 °C nmo mnommoro ormenenus Boasl. Comep:KaHUE BOMABI OIPEE-
JUTH 10 (popmyiie

X=V*100/g
rae V - o0beM BOJbI B HACAKE; g - Macca HAIOJIHUTEIS.
[Tonyyennsie nanHble cBecT B Ta0IuIy I1.3.
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Tabnuma I1.3.
dopma 3a1ncH pe3yabTaToB.

[Topomok pH BOIHON BBITSIKKHU BoponornonieHue

CpaBHUTH CTPYKTYpPY U CBOMCTBAa B UCXOJHOM COCTOSIHUU U CKOPOCTb OT-
BepkaeHUS (eHoI0(hOPMATbICTUIHBIX CMOJI PE30JLHOTO U HOBOJIAYHOTO TH-
OB, a TAK)KE UX TEPMOCTONKOCTh, COPOIUIO BOJIBI U JUAJICKTPUUECKHE CBOWCTBA
B OTBEPKIECHHOM COCTOSIHHUM.

[Tpunoxenue Neo7.

OIIPEJIEJIEHUE MOJIEKYJISIPHOI MACCHI TIOJIUMEPA BUCKO3U-
METPUYECKUM METOZOM.

1. PazbaBnenue pacTBOpoB mojumepa. PacTtBop ¢ #omu, Onuskoit x 1,5,
pa3z0aBmSOT ISl MOCISAYIOIMMX U3MEPEHUN BA3KOCTH TakKuM 00pa3oMm, 4TOObI
UHTEPBAJIBI TMOJTYYaEMbIX KOHIIEHTpAIUi ObUIM MPUOIU3UTEIHHO OJIMHAKOBBHI.
Jlns 3TOro K 5 MJI Takoro pacTBopa mocienoBareiabHo godasisoT 0,75; 1,00;
1,25; 2,00 u 5,00 Ms1 pacTBOpHUTEIIS, IPUUEM #omy HarOOJICE pa30aBICHHOTO pac-
TBOpa HE JTOJDKHA ObITh MeHbIe 1,1. Bpems ucteueHus moiayyeHHbIX TaKuM 00-
pazoM pactBopoB ¢ koHIeHTpanusamMu C;, C, C3, Cy u Cs 0003HAYAIOT t1, to, 13, t4
U ts.

2. Onpenenenue BpeMeHu uctedeHus. s m3MepeHusi BpeMEeHH UCTeue-
HUS JKUJIKOCTH Ha OTBOJIHYIO TPYyOKy HaJeBarOT Pe3MHOBHIN muIaHr. [lanee, 3a-
’KaB TAaJbIIEM KOJIEHO M MEPEBEPHYB BUCKO3UMETP, OMYCKAIOT JAPYroe KOJEHO B
COCYZl C >KHUJKOCTBIO M 3acachlBalOT €€ (C MOMOIIBI0 TPYIIU, BOJOCTPYHHOTO
HACOCa WJIM WHBIM CIIOCOOOM) JI0 HIDKHEM OTMETKH pe3epByapa, CIeMs 3a TeM,
YTOOBI B JKUJIKOCTU HE OOPA30BBIBAIMCH ITy3bIPHKH BO3IyXA.

B TOT MOMEHT, KOTjJla ypOBEHb KUJIKOCTH JOCTUTHET HUKHEH OTMETKHU pe-
3epByapa, BHUCKO3UMETP BBIHUMAIOT M3 COCy/la W OBICTPO IMEPEBOPAYHBAIOT B
HOpMajbHOE ToJiokeHne. CHUMAIOT C BHEIIHEH CTOPOHBI KOHIIA KOJieHA M30bI-
TOK >KMJIKOCTH Y HAJEBAIOT HA HETO PE3UHOBYIO TPYOKY.

Bucko3umeTp ycTaHaBIMBaIOT B TEPMOCTAT TakK, 4TOOBI pe3epByap ObLI
HUKE YPOBHS JKUJKOCTH B TepMmocTare. [locie BhIIEepKKU B TEpMOCTaTe HE Me-
Hee 15 MUHYT Npu 3aJaHHOM TeMIepaType 3acachIBAOT KUAKOCTh B KOJIEHO [0
OJTHOM TPETU BBICOTHI BEpXHETo pesepByapa. CooOlmarT KojeHo ¢ arMochepoit
U OIpPEAEIAIOT BpeMs OIMYCKaHHMS MEHHCKA >KUJIKOCTH OT BEpXHEH 10 HIDKHEH
OTMETKH.

3. OnpeneneHre CpeaHEBI3KOCTHON MOJIEKYJIIPHON Macchl. OTHOCUTEIb-
HYIO BS3KOCTh PACTBOPOB MOJIMMEPA OMPELIISIIOT 1o (popmyrie
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t
770mH :t_’

0
7€ fp — BpeMs UICTEUEHUsI PACTBOPUTENS, ¢ — BPEMSI UCTEUEHHUS PACTBOPA.
3areM HaxOAAT YAENbHYIO BA3KOCTH 77, =17),,, —1 W ONPENENAIOT XapaKTe-

PUCTUYECKYIO BSI3KOCTD:
7] = lim 2 o — fjp Do
c—>0 C c—>0 ¢
MornekynsipHy10 Maccy HoJMMepa ONpPENeaoT M0 AMIUPUIECKOMY YpaB-
HeHuto Mapka — Kyna — XayBuHka:
[#] = KM*. K n a npeactaBiens! B Tabnuie [1.4.

Tabnuma I1.4.
Koncrante! K 1 a B ypaBHeHUn Mapka — KyHa — XayBUHKa J1s1 HEKOTO-
PBIX CUCTEM ITOJIUMEP — PACTBOPUTEID.

[Monumep Pacteopurens | T, | K-10* | « M-107
°C
1 2 3 4 5 6
[TomurTnen Jlexanun 70 6.8 0,67 1o 200
5
135 46 10,73 | 25,0-640
Kcwnimon 105 1,76 10,83 11,2-180
105 1,65 10,83 125,0-
1376,0
[Tomunponunen Jlexanun 135 1,58 10,77 | 20,0-400,0
Kcunon 85 9,6 0,63 -
Tonyon 85 9,6 0,63 -
[Tomuctupo benszon 20 1,23 10,72 1,2-540
25 2,7 10,66 1,0-2000
Tomyon 25 1,7 10,69 3-1700

MeTuI>TUIKETOH 25 3,9 0,57 3-1700
[MomuBuamixnopuy | Llukiorekcanon 20| 0,143 | 1,0 30,0-125
25 0,11 1,0 16,6-138

[Tonmumernnakpunar | beHszoun 30| 045 0,78 | 70-1600
Tomyon 30 | 3,105 (0,57 | 51,5-473,2
8
Xaopodopm 30 | 3,221 (0,67 | 51,5-473,2
8
ODTHnanerar 30 | 3,681 |0,62 | 38,1-455
3
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[TomumerniaMeTak- | AIETOH 20 4,52 10,62 —
punar 30 14,7 10,52 —
benzon 251 0,468 10,77 70-6300
35| 1,282 (0,71 —
Xnopodhopm 20 0,6 10,79 | 20-8000
[TomuOyTunakpunar | AueToH 25| 0,715 10,75 50-300
[TomuOyTrimerak- | METHIITHIIKETOH 23| 0,156 |0,81 | 300-2600
puiIaT
[TommsTrnMeTakpu- | METHIBTUIKETOH 23 | 0,283 10,79 —
JIaT
[Tonmmakpunamu Bona 25| 0,631 |0,80 10-5000
[Momuaxpunonutpun | Aumetmindopma- 25| 392 (0,75 | 28-1000
MM
[TonuBuHUIanerar | AIETOH 20 0,99 (0,75 | 45,0-420,0
25 1,90 (0,66 | 42,8-1390
benzon 30 | 5,63 (0,62 | 26,0-860
Xnopodhopm 20| 1,58 0,74 68-680
[TonuBUHUIIOBBIM Bona 25 3,0 0,5 8,5-1700
CIIUPT 25 5,95 10,63 | 11,6-195,0
[TonmuBuHMIPOP- YKcycHas Kuciora | — 11,4 10,82 —
MaJb — 12,9 10,66 —
[Momudopmansaerun | Aumetmindopma- 15 4,4 10,66 89-285
MU 0
ITomuaTnnenokcuy | MeraHon 20 1,61 (0,76 1o 19,0
Bona 35 1,66 (0,82 0,4-4,0
30 1,25 10,78 | 100-1000
Tonyon 35 1,45 10,70 0,4-4,0
ITonmurekcameTu- benzon 20 6,22 10,69 1o 50
JIeHCeOalMHaT 20 | 4,92 10,64 54-195
4
ITommsTunenrepe- Penon 50 | 5,517 0,70 —
dranar 9
[Tonmkanpoamu Kpezon — 0,745 | 1,0 0,6-0,9
25 32 0,62 0,5-5,0
[Tonmurexkcamerniie- | Kpezon 20 38,0 (0,55 -
HaJIUIIaMU/I 70 31,1 (0,56 —
A1eTaT HeJIIroJI036l | AIIETOH 25 0,19 (1,03 11-130
bemsunnenmono3a | Xnopodpopm — 0,72 10,87 —
ODTUIIEIIIIOI03a benzon 25 2,92 10,81 40-140
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[Tpunoxxenue Ne8
OITPEJIEJIEHUE INIOTHOCTH XXUJKOCTEM ITMKHOMETPAMU.

Iluxknomemp — HEOONBIIONW CTEKISHHBIA COCYJ Pa3iu4HON (HOpPMBI C
npoOkoi. TogyHOCTh M3MEpEeHUs TIIOTHOCTU MUKHOMETPOM BBIIIE TOYHOCTH, KO-
TOpyIo AaeT apeoMmeTp. OHa COCTABISET BEIUYUHY C YETHIPbMS 3HaKaMHU IOCTE
3arATou. [IuKkHOMETp 3a10IHAETCS KUIKOCTHIO 1O PUCKU.

B3BecuTh MUKHOMETP, 3aIOJHEHHBIM BO3JYXOM, 3aT€M B3BECUTH IUKHO-
METp, 3aIl0OJHECHHBIN BOAOM. M3MepuB TeMnepaTypy MCIOJIb30BAaHHOW BaMU JU-
CTHJLTUPOBAHHOM BOJBI, 10 Tabmuie [1.5., onmpenenuTs ee MIOTHOCTh pPp MPH
3TOM TemriepaType. M3 3TuX AaHHBIX, MPUHSAB MAacCy BO3yXa B 00beMe MUKHO-
meTpa paBHOU 0 (Mgos; = 0), MOXKHO MOTYYUTh 00bEM MUKHOMETPA Vi
my - my _(mn+ mp) - (mn + mpo3n)

PB PB
my
PB
B 3TOM ypaBHEHHUH: M, — Macca MMKHOMETpPa C BOAOM, T,
m;— Macca MUKHOMETPA € BO3IyXOM, T, (M1 & Mu)
my — Macca IyCToro NMKHOMETpA, T,
m;— Macca BOJIbl B 00beMe TUKHOMETpa, T.

Vn =

"n

3aTeM HYXHO MpoJeiaTh CIEAYIONIEE — BBUIUTH (BBITPSAXHYTH) BOJY W3
MUKHOMETPA, BBICYIIUTh MPUOOp, OXJIAJIUTh 10 KOMHATHON TEMIIEpaTyphl, 3a-
MOJIHUATh UCCIIEYEMOU )KUAKOCTBHIO U CHOBA B3BECHTb.

Pacuet muioTHOCTH HCCIIeTyeMON KUIAKOCTH P » BEACTCS Mo (hopmyIie:

Poe = 5 T >

IJc m3 — MacCa IIMKHOMCTpa € Hccnez[yeMoﬁ KHUIOKOCTBIO, T,
mx — Macca HccnenyeMoﬁ KHUIKOCTHU, T.

Taomuma I1.5.
[110THOCTB BOBI MMPH PA3IMUHBIX TEMIIEpaTypax.

t, °C 10 15 17 19 20 23 25
p, /M1 [0,99973 10,99913 10,99880 | 0,99843 10,99820 10,99756/0,99707
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