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Mpegucnosue

Lienn, ocHOBHble NPUHLMMLI 1 06LMe MpaBuia NpoBeAeHns paboT Mo MEeXrocyfapCTBeHHON cTaHfapTu-
3aumn yctaHoBsieHbl TOCT 1.0 «MexrocyfapcTBeHHaa cuctema craHgapTtusaumn. OCHOBHbIE MOJIOXKEHUS» U
FOCT 1.2 «<MexrocyfapcTseHHasa cuctema ctaHgapTusaumn. CtaHaapTbl MeXrocyAapCcTBeHHble, Npasuia v peko-
MeHAaLun No MeXrocyapcTBEHHOW cTanAapTu3auun. MNpasuna pa3paboTku, NPUHATYS, 06HOBMEHUS N OTMEHbI»

CBefeHUs o cTaHpapTe

1 NOATOTOBJ/IEH MexrocygapCTBEHHbIM TEXHUYECKUM KOMWTETOM Mo cTaHgaptusaumm MTK 339
«be30nacHOCTb Cbipbs, MaTepPManoB W BeLLECTB» HA OCHOBE COOCTBEHHOrO nepesBofa Ha PYCCKWIA A3bIK aH-
rNOA3bIYHON BEPCUMM MeXAYyHapo4HOro AOKYMEHTa, YKa3aHHOro B nyHkTe 5

2 BHECEH ®depepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PerysiupoBaHuio U MeTposiornn

3 MPUHAT MexrocyfapcTBEHHbIM COBETOM MO CTaHAApTU3aLuu, MeTposiorum n ceptudukauum (npo-
TOKONM OT 22 nons 2015 . Np 78-)

3a NpUHATKE NporoJsiocoBasin:

KpaTkoe HaumMeHoBaHue cTpaHbl Koa cTpaHbl no MK CokpaluieHHOe HauMeHOBaHWe HauMoHaNbHOro opraHa
no MK[MCO 3166)004-97 <WCO 3166) 004-97 no ctaHgapTusayuit
ApmeHunsa AM MWH3aKOHOMUKN Pecny6nnkn ApMeHus
Benapycb BY loccTaHaapT Pecny6nmku Benapych
KasaxcTaH Kz loccTtaHgapT Pecny6nukn KasaxctaH
Kuprusuns KG KbipreisctaHgapt
Poccusa RU PocctaHpapT
TagKukncTaH TJ TagXukctaHaapT

4 TMpukasom ®efepasnbHOro areHTCTBa N0 TEXHUYECKOMY PerynvpoBaHuio U MeTposnorumn ot 21 oktabps
2015 r. No 1607-cT mexrocypapcTBeHHbln ctaHgapT FOCT 33418—2015 BBefeH B AelicTBMe B KayecTBe Ha-
LMOHaNbHOro ctaHaapTa Poccuiickoin defgepauun ¢ 1 ceHTabps 2016 .

5 HacToAwuii cTaHAapT ABNSeTCS MOANGULMPOBAHHbBIM N0 OTHOLLIEHWIO K MEXAYHAPOAHOMY OKYMEHTY
OECD. Test No. 118:1996 «OnpeaeneHvie cpeiHeUYNCNI0BO MONEKYNSPHO Macchl U CpeHEero MoeKysapHo-
MaccoBOro pacnpegfeneHvs noavMMepoB MeTOAOM refb-MpoHMKaloLen xpomatorpacdum» («Determination of
the number-average molecular weight and the molecular weight distribution of polymers using gel permeation
chromatography». MOD) nyTem n3mMeHeHWUs CTPYKTypbl. ComnocTaB/ieHne CTPYKTypbl HacTOSALero ctaHgapra
CO CTPYKTYpOli NPUMEHEHHOr0 B HEM MeXAYHapOAHOro AOKYMeHTa NpuBefeHo B JOMONHUTE/IbHOM MpUioxe-
Humn JA.

HavmeHoBaHMe HacTosllero ctaHjapTa U3MEHEHO OTHOCUTE/NIbHO HaUMEHOBaHUSA yKa3aHHOro Mexay-
HapoAHOro AoOKyMeHTa Ansa npueefeHus B cooTsetcTeue ¢ FOCT 1.5 (nogpasgen 3.6)

6 BBEAEH BMEPBbIE

7 NEPEN3OAHUE. Maii 2019 r.

WHhopmauma o BBefjleHn B feiicTBue (NpekpaweHun AeiicTBKS) HACTOALWEro cTaHgapTa u nsme-
HeHWli K HeMy Ha TEPPUTOPUM YKa3aHHbIX Bbille rocyaapcTB Ny6/NKyeTca B yKasaTenax HaunmoHa bHbIX
cTaHfapToB, U3fjaBaeMblX B 3TUX rocyfapcTBax, a TakKe BceTu MHTepHeT Ha caliTax COOTBETCTBY-
IOLLMX HAaLMOHaNbHbIX OPraHoB Mo cTaHAapTu3auuu.

B cnyuyaB nepecmoTpa, W3MEHEHWS WM OTMEHbl HacTOoAWEero cTaHAapTa CoOTBeTCTBYOLWAdA
nHdopmauma 6yneT onybankoBaHa Ha ohMLManbHOM MHTepHeT-caliTe MexrocyaapcTBeHHOro coBeTta
no crtaHjapTusauun, MeTponorun n ceptTumnKaumm B katanore «MexrocyiapcTBeHHble CTaH4apThl»

©CtaHgapTuHgopM, odopmneHne. 2016. 2019

B Poccuiickoit ®defepaluy HacTOAWMI CTaHAAPT He MOXET 6GbiTh MOHOCTbLIO UK
YyacTUYHO BOCMPOM3BefieH, TUPaXKMPOBaH U pacnpocTpaHeH B KauecTBe ouLManbHOro
n3gaHus 6e3 paspelleHns defepanbHOrO areHTCTBa Mo TEXHUYECKOMY PerynMpoBaHuio
1 METPO/IOrNK
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CopepxaHune

1 O6nacTb NpUMEHeHMs.
2 O6bwue cBeaeHNn
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MpunoxeHune A (pekomeHayemoe) MpumMepbl 4pyrux MeTOA0B onpeAeneHnst cCpefHeuncnoBoit
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MpunoxeHwve A (cnpaBoyHoe) ConocTaBfieHNe CTPYKTYPbl HACTOALLEro cTaH4apTa co CTPYKTYpoi
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M E X IO CY A4 AP CTBEHH b © C T AHOAPT

METO/bl UCMBITAHUN XUMUYECKOW MPOAYKLUN, NPEACTABNAIOUWEN ONACHOCTb
ONA OKPYXXAIOLWEN CPEbI

OnpegeneHue cpefiHeil MONeKyNsipHOW Macchl U CpefHEero MoneKynspHO-MacCcoBOro
pacnpegeneHusi NosIMMepPoOB MeTOLOM Fefb-NpoHuKatLeil xpomaTorpadum

Testing of chemicals of environmental hazard. Determination of the number-average molecular weight and the
molecular weight distribution of polymers using gel permeation chromatography

fata BBefenns — 2016—09—01

106nacTb NpUMeEHeHUSA

HacTosilwmii cTaHAapT ycTaHaBNMBaeT MeTo/ OonpefesieHus cpefHeli MoneKyIsipHOi Macchl U Moseky-
NSIPHO-MACCOBOr0 pacnpejesneHuns NofMMePOB C UCMOb30BAHWEM Teflb-MPOHKKaIOLLel XpoMaTorpamu.

2 Obuwure cBefeHuUs

2.1 MonumepHble MOMEKY bl CYLLECTBEHHO pa3/IMyatoTcst No CBOMM CBOCTBaM. B CBA3W C 3TUM HEBO3-
MOXHO pa3paboTaTb OAWH YHMBEPCANbHbIA MeTo/, TOYHO YCTaHaBMBaOLWNIA YCNOBUS pa3feneHns 1 OLeHKN
NONMMEPHbIX MONEKYN W NpefycMaTpyBaloLWnii BCe BO3MOXKHbIE BapuaHTbl 1 OCOGEHHOCTW WX MOBEAEHUS.
B 4acTHOCTU, CNIOXHbIE NOMMEPHbIE CUCTEMbI HacTO He NOAAAITCSH aHaNN3y C NMOMOLLLIO reflb-NMPOHUKAOLLE
xpomatorpagun (IMX). Ecam FMX He npuMeHUMa, TO MONEKYNSPHYI0 Maccy onpeaensoT ¢ UCNoNb30BaHNEM
Apyrux meTofoB (CM. NpuioXeHue A). B Takux cny4vasx B OTYeTe O NPOBELEHUN WCMbITaHWA yKa3bliBaloT MOS-
HYI0 MH(hOpMaLMIo U NPUBOAAT 060CHOBaHWE UCNO/b3YeMOro MeToaa.

2.2 MeTof, NpeAcTaB/ieHHbI B HAcCTosIWLEM cTaHAapTe, ocHoBaH Ha DIN 55672 [1]. Moapo6Has uHdop-
mMauusa o npoueaype UCMbITaHUS 1 OLeHKe pe3y/ibTaToB NpuBefeHa B ykasaHHOM cTaHfapTe. Jllobble n3meHe-
HUSA YCNOBWI UCMbITAHUS AO/MKHbI GbITb 060CHOBAHDI.

2.3 B npefcTaBneHHOM METOAeE B KaYecTBe CTaHAAapTHOro BellecTsa AN KainbpoBKM UCMOJb30BaHbI
o6pasLbl NOANCTUPONA C N3BECTHOW NOAMAUCMEPCHOCTHIO. Kpome TOro, NoOAMCTUPON MOXET ObiTb MOAUMN-
LMpoBaH A/1 NOJly4YeHUss CTPYKTYP, COOTBETCTBYIOLWMX ONpefesieHHbIM noauMepam, Hanpumep BOA0OPacTBO-
PUMBIM U A/IMHHOLLENOYEYHbIM Pa3BETB/IEHHbIM MOIMMEPAM.

3 Wccnepyemble nokasaTtenn v egUHULBI M3MEPEHUS

3.1 CpefiHeUMCNIOBYO MONEKY/ISIPHY0 Maccy Mn v cpeHEMAacCOBYI0 MOMEKY/ISIPHYI0 Maccy M Bblunc-
NS0T MO COOTHOLLEHUSM:

g

y, (1
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N3paHune ohuumanbHoe
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14 4

MA A~ T - (2)
14

1-1
raoe Hj — ypoBeHb curHana getektopa no cpaBHeHUto ¢ 6a30BOI NMHUEN ana o6bemMa yaep>KuBaHus V,;
M. — monekynsipHas macca (pakumMm nonumepa npu obbeme yaepxumsaHus V,;
N — 4Yncno MHPOPMALMOHHbIX TOYEK.
3.2 LLinpnHa MONIEKYISIPHO-MaccoBOro pacnpegenieHns, Kkotopas aABnaeTca nokasaresiem gUCcrnepcHocTr
cucTembl, onpejerneHa cooTHoweHnem MJM n.

4 CTaHpapTHble BeuwecTBa

MockonbKy MX ABASETCS OTHOCUTE/IbHBIM METOAOM, TO HEO6XOAMMO NPOBOAUTL KaIMGPOBKY. Kak rpa-
BW/0, B KAYECTBE CTaHAAPTHOIO BELLECTBA MCMOMb3YIOT NOIMCTUPOS C pacnpesesieHneM B Y3KOM MHTepBase
U IMHENHbLIM CTPOEHUEM C N3BECTHLIMU CPeAHUMU MOJIEKYISIPHBIMU MaccaMmu Mnu M,, ¥ N3BECTHLIM MOJEeKY-
NSIPHO-MACCOBbIM pacnpegeneHnem. KanmbpoBoUuHy0 KpMBYH UCMOMb3YIOT A1 ONPeAeneHUst MONeKyIsipHO
Macchl Npo6bl HEM3BECTHOIO MOAUMEPA, TOMILKO ec/in YC10BUS pasfesieHus npobbl M CTaH4APTHOrO BellecTsa
ABNSAOTCA UAEHTUYHBIMU. OnpegensieMoe COOTHOLUEHUE MeXAY MONeKynsipHoli maccoii u o6bemoM yaep-
XVBaHWs AeliCTBUTENbHO TOJbKO AN KOHKPETHBIX YCMOBWI UHAVWBUAYANIbHOTO UCTIbITAHUS. YCNOBUSI Npexae
BCEro BK/IIOYAIOT TemnepaTypy, pacTBoputesb (MM CMechb pacTBOpUTesieit), YC/10BMS XpoMaTorpagmpoBaHus
U pa3fenuTenbHylo KOMOHKY UIU CUCTEMY KOJIOHOK. MOJIEKY/sipHble Macchl Npo6, onpeAeneHHble Takum 06-
pasoM. SIBAATCS OTHOCUTESIbHBIMY 3HAYEHUSIMW U ONMCHIBAKOTCS Kak «3KBUBAIEHTHbIE MOMIMCTUPOIY MOJEKY-
NSIPHbIE MACChl». 3TO 03HAYAET, YTO B 3aBMCMMOCTM OT CTPYKTYPHbIX Y XUMUYECKUX pasaimunii Mexay npo6oi
M CTAHAAPTHLIM BeLlecTBOM MOMEKY/sipHble Macchl MOTYT B 60/bLUEN MU MeHbLIEel CTENEHN OTIMYATLCA OT
abCOoNIOTHBIX 3HAYeHWA. Micnonb3oBaHWe ApYyrux CTaHAAPTHbIX BELECTB, HANpUMep NoIMITUIEHTINKONS, Mo-
NU3TUNEHOKCUAA, NONMMETUIMETAKPUAATA, NOMNAKPUIOBOW KUCNOTbI, JO/MKHO 6bITb 060CHOBAHO.

5 MpuHunn metoga

5.1 TMX npepctaBnseT cob60i 0COObLIN TN XUAKOCTHOW XxpomaTorpadgummn, B KOTOPOM npob6a pasgens-
eTCs COOTBETCTBEHHO rMAPOAMHAMUYECKOMY 06beMy OTAe/bHbIX KOMMOHEHTOB [2]. Pa3feneHne npoBoanTcs
no Mepe NPOXoXAeHWs NPo6bl Yepe3 KOMOHKY, 3an0/IHEHHYI0 MOPUCTLIM MaTepuanom, 06bIYHO OPraHNYecKnm
renem. He6osnblne MoNeKynbl NPOHMKAIOT Yepe3 Mopbl, B TO BPEMS KakK KpyMHble MOMEeKy/bl 3afepXnBatoT-
ca. NyTb KPYMHbIX MOMIEKY/1 KOpoYe, MO3TOMY OHV 3/1HOMPYIOTCA NepBbiMU. MoneKy bl CO CpefHUM pasMepom
NPOHMKAIOT Yepe3 HEKOTOPbIE MOPbI U 3MOMPYHOTCA no3aHee. Camble ManeHbK1Me MOMEKY bl CO CPefHUM Tu-
ApOAVHaAMNYECKUM PafnycoM MeHblle, YeM MOopbl rens, MPOHMKAOT Yepes3 Nopbl U 3IUPYIOTCA NOCNeAHUMM.

5.2 TeopeTunyeckun pasgeneHne perynnpyertcs TOMbKO pasmMepoM MOJIEKY/, HO Ha NpakTUKe TPYAHO U3-
6exartb BNUSAHNA HEKOTOPbIX adhekToB abcopbummn. HeogHopoaHaa ynakoBka KOMOHKW U MepTBble 06beMbl
MOTYT YXyALWNUTb pasgeneHue (2).

5.3 leTeKTMpoBaHve NPOBOANTCS, HaNpVUMep, Mo NokasaTesnto NPenomMIeHNsa Unn Y®-norioweHnto anio-
ara v no3BonseT Nony4nTb KPUBYKD HOPManbHOro pacnpegeneHus MoiekynsapHoi maccsl. OgHako Ansa HaHe-
CeHUst PaKTUYECKNX 3HaYeHWI i MONEKYIAPHOW Macchl Ha KpUBYIO cieflyeT 0TKannmbpoBaTb KOMOHKY MpomnycKa-
HVeM NOMMMEPOB C U3BECTHOW MOMEKYNAPHOW MacCOoi 1 CTPYKTYpOIi, aHanornmyHol CTPYKType uccriefyemoro
nonuMepa, Hanpvmep pas/nyHbix 06pasLoB noaucTupona. Kak npasuio, nonyvyaetcs Kpusas [aycca, MHO-
rAaa nckakeHHass He6oNbLWNM XBOCTOM 3@ CYeT NPUCYTCTBUA HU3KOMOJIEKYNAPHBIX )pakLuii, C BepTUKaNbHO
OCbl0, YKa3blBaloLLLel KOIMYECTBO MO Macce Pas/NyHbIX 3IONPOBAHHBIX MOJSIEKY/T C Pa3HON Maccoi, u ropu-
30HTasIbHOI OCblO, YKa3blBatoLLei norapudmmuyeckme 3HaueHnsa MoeKYNAPHOA Macchl.

6 [JoCTOBEPHOCTb UCMbITAHUA

Bocnpoun3BoAMMOCTb (OTHOCUTENbHOE CTaHAAPTHOE OTK/IOHEHWE) 06beMa yAepXKUBaHWS fO/MKHA BbiTh
Huxe 0.3 %. Tpebyemasi BOCNPOM3BOAMMOCTb aHanM3a MOXET 6bITb 06ecneyeHa NyTeM KOPPeKTUPOBKY C UC-
NoJib30BaHWEM CTAHAAPTHOIO BeLlecTBa, ec/y XpoMaTorpaMma OLEHUBAeTCsl B 3aBUCUMOCTM OT BPEMEHU 1
He COOTBETCTBYEeT yKa3aHHOMY Bblille KpuTepuio [1].
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XapakTepHble 3HAYEHWUsl MOJSIEKYNSAPHOW Macchl ¥ NOMMANCNEPCHOCTU 06pa3LoB NOAUCTMPONA Npes-
cTaB/eHbl B Tabnuue 1

Ta6nuua 1— XapakTepHble 3HAYEHUS] MONEKYISAPHOW Macchl U COOTHOWeEHUs M JM nans o6pa3yoB noaMcTupona

Mp *V4,
Mp <2000 MJM,< 1.20
2000 S/Wp S 10e MJIMn< <105
Mp> 106 MO <1-20
NMpumeuaHne — 3HayeHne Mp ABNAETCSA 3HAUEHMEM MOJIEKYNAPHOW macchl o6pasua B MakCUMyMe nuna.

7 OnucaHune ncnbliTaHus

7.1 NMpurotoBneHne cTaHAapTHLIX PacTBOPOB NoaucTupona

7.1.1 O6pa3sLbl NOANCTUPONA PACTBOPAIOT B BbiIOPaHHOM pacTBopuTene (3/110eHTe) Npu TwaTelbHOM ne-
pemewnsaHuun. MNpy NPUroToBAEHNM PacTBOPOB ciefyeT cobnhaTb pekoMeHaaum n3rotosuTens obpasyos.

7.1.2 KOHUeHTpauuy 1cnosib3yeMblX CTaHAapTHbIX pacTBOPOB BbIGUPAaOT B 3aBUCMMOCTU OT Pas/NYHbIX
(hakTOpOB, HANPYMEP MHXEKTMPYEMOro o6bema, BA3KOCTM pacTBopa W YyBCTBUTENbHOCTW AeTekTopa. Makcu-
MasibHbIA UHXEKTUPYeMblli 06beM crefyeT noabmpatb ¢ y4eTOM A/IMHbBI KOJTOHKW BO n3bexxaHne ee neperpysku.
TUNUYHBIE VHXEKTUPYMble 06bEMbI 151 aHa/IMTUYECKOro pasfefieHns npu ncnonb3osaHum MMX g1 KOMOHOK
pasmepom 30 cM X 7.8 MM 06bI4HO HaxoaAaTcs B npefenax ot 40 go 100 mMkn. BOo3MOXHO ncnonb3oBaHne 60/b-
WX 06bEMOB, HO He npesbiwawowmnx 250 Mkn. CnegyeT onpeAennTb ONTMMaNbHOE COOTHOLLUEHUE MEXAY WH-
XEeKTUpyeMbIM 06beMOM 1 KOHLEHTpaLveli cTaH4apTHOro pacteopa nepes hakTuyeckoli KambpoBKOi KONOHKM.

7.2 TlpurotoBs/fieHne nccnefyemblX pacTsopoB

B o6buwem cnydae npoueaypa npUroToB/lEHWUsI UCCeAyeMblX PacTBOPOB aHasorMyHa npoueaype npu-
rOTOB/IEHUS CTAHAAPTHbLIX PacTBOPOB. Mpo6y uccnesyemoro noaumMepa pacTBopsilOT B MOAXOAsALLEM PacTBO-
puTtene. Hanpumep TeTparugpodypaHe (Tr®). npu TwaTenbHOM NepeMellBaHNN. PacTBOpPEHNE HeMb3s Mpo-
BOAWTb Ha yNbTPa3ByKoBOIi 6aHe. Mpy He06X0AMMOCTM NPUrOTOB/IEHHbIN PACTBOP OUMLLAIOT, NpoMnycKas Yepes
MeM6paHHbIii (MALTP ¢ pa3mMepom Mnop B AuvanasoHe oT 0.2 4o 2 MKM. EcvM B MpUroToBNeHHOM pacTBope
MPUCYTCTBYIOT HEPaCTBOPEHHbIE YaCTWLbl, TO 3TO ClieflyeT yKas3aTb B OTUETE O NMPOBEAEHUW UCMbITAHWS, Mo-
CKO/IbKY TaKue 4acTuLbl MOTYT SIBSTLCA MOJIEKY/1aMU C BbICOKO MONEKYNSIPHOM Maccoii. Ans onpegenexus
MPOLIEHTHOTO COAePXXaHUs HepacTBOPEHHbLIX YacTuL, MO MacCe MCMoMb3yloT COOTBETCTBYWOWMIA MeToa. Mpu-
rOTOB/IEHHbIE PACTBOPbI MOXHO MUCMO/b30BaTh B TEUEHWE 24 4.

7.3 O6bopygoBaHue

7.3.1 Xpomatorpad gna FMX BkAYaeT cnefyroLline afieMeHTbl:
pesepByap Ana pacTBOPUTENs;
- perasartop (npy Heo6xoAMMOCTK);
- Hacoc;
racuTenb nynbcauumn (Npu Heo6xoauMocTn);
- CUCTEMA VHXEKTVPOBaHWS;
Xpomarorpaduyeckme KomoHKu;
- AeTeKTop;
- pacxogomeTp (Mpy HEO6X0AUMOCTH);
- cucTema ANns perucrpaymm n 06paboTKu AaHHbIX;
CNMBHOI pe3epByap.
7.3.2 Heob6x04UMO rapaHTMpoBaTb MHEPTHOCTb CUCTEMbI MO OTHOLLEHMIO K UCNO/Ib3YyEMOMY pacTBopuTe-
N0 (HanpumMep, 3a CYeT MUCMOJb30BaHNA CTaslbHbIX Kanuansapos npu npumeHeHnn Tro).

7.4 "HXeKTupoBaHne 1 cuctema nogayn pacrsopurtens

OnpegeneHHblil 06beM UCC/IeayemMoro pacTBopa 3arpyatT B KOJIOHKY Ha YETKO OrPaHWUUEHHYO 30HY,
BPYYHYIO WM UCMOMb3ysl aBTocamiep. MNpu BHECEHUM MPOGbLI BPYUHYIO C/ULLIKOM GbICTPOE ABVKEHWE WK
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ocnabfieHve NOPLIHS WNPULLA MOXET NMPMBECTM K MOrPeLHOCTV B M3MEPEHUN MOJIEKY/IAPHO-MACCOBOro pac-
npegeneHns. CuctemMa nogaun pacTBopUTeNs AO/MKHA GbiTb, HACKO/LKO 9TO BO3MOXHO, CBOGOAHOW OT Ny b-

cauuii. B nyywem cnyyae cuctema fosmkHa 6biTb CHabXeHa racutenem nynbcaumn. CKOPoCTb NOTOKa AO/MKHA
cocTaBnATb nopagka 1 ma/muH.

7.5 KonoHka

VcnbiTaHne NpPOBOAAT C UCMONb30BaHNEM OAHOM KOMIOHKW WM HECKOMbKWX MocnefoBaTeslbHO coefu-
HEHHbIX KO/IOHOK. B KauyecTBe maTepuana Ana KOMOHKM (KOMOHOK) MOFYT MCNO/b30BaTb NOPUCTble MaTepua-
Nbl. XapakTepusyloLmecs onpegeneHHbIMM cBoicTBamMuM (HanpuMep, pasMep nop. Npegen aKckn3umn). Beibop
maTepuana unu AnnHbl KONOHKKU 3aBUCUT OT CBOMCTB Mccnedyemoro nonnmepa (rmgpognHaMnuyecknin obbem,
MONEKYNAPHO-MAccoBOe pacnpejenieHne) U KOHKPETHbIX YC/IOBUIA, MCNOMb3yeMbiX A5 pa3fesnieHns, Takux
KakK pacTBoOpuTeNb, TemMnepaTypa 1 ckopocTb noTtoka [1]. [2]. [3]-

7.6 YUncno TeopeTUyecKMUX Tapenok

KOJIOHKY U/ CUCTEMY KOJSIOHOK, UCMOJb3yeMblX 415 pa3feneHus, ciefyeT oxapakTepn3osartb Mo unucny
TEOPETMUYECKUX TapesioK. B cnyyae Mcnonb3oBaHus TT® B KauecTBe 3/10eHTa YNCI0 TEOPETUUYECKMX Tapesok
onpeaensitoT Npv 3arpy3ke pacTeopa aTUAGeH30/1a UK APYroro NOAXOASLWEro HEMOMSIPHOTO PacTBOPUTENS B
KO/OHKY C M3BECTHOM A/IMHON. YNCNO TEOPETUUECKNX TapeioK BbIUNUCAAIOT MO COOTHOLLIEHWIO

nu 5.54 (-\éo-f 3)

o f

wW>1iv J

(4)

roe N — 4nc/io TeOpeTUUYECKUX Tapesok:
Ve — 06beM yaepXX1MBaHus B MakCUMyMe MNiKa,

W — wmpuHa nuka y oCHOBaHus;
W.12 — LIMpUHa NnKa Ha Nos10BUHE BbICOThI.

7.7 O3 heKkTMBHOCTb pasfeneHus

7.7.1 B AOMOMIHEHME K YNC/Yy TEOPETUYECKUX Tapesiok, KOTopoe SIBMSIeTCS BeNUYMHON, XapaKTepu3ayto-
Lieid MpOonycKHYt CMOCOGHOCTb KOJIOHKW, TakKe OLEeHMBaIOT 3h(heKTUBHOCTbL pasfeneHuns, KOTopyto onpeje-
NsieT KPYTU3HA Ka/IMGPOBOYHOM KPUBOIA. A (PEKTUBHOCTL pa3feieHns KOJIOHKM BbIUMCASAT MO COOTHOLUEHNUIO

Yy -Y « )

5
Mnowanb NONEPeYHOro CevyeHmsa KOMOHKU ()
rae VO — o6bem yaepXuBaHusa ANS NOANCTUPONa C MONEKYNApHoi Maccoi MXx,
o jwu *) — 06beM yaepXvBaHus AN NOAUCTUPO/IA C MOMIEKYNAPHON Maccol, 6onbwei B 10 pas.
A
7.7.2 PaspewaroLyto cnoCOOHOCTb R KOMOHKM (CUCTEMbI KOMTOHOK) BbIYMCAAIOT MO hopmyne
K &

‘2 3. («,/«,)

rae Vel, Vo2 — o6beMbl yaep>KmBaHUs ANs ABYX 06pasL0B NoMCTUPONA B MaKCUMyMe MUKa;

Wv Ws — wuprHa NuKoB y OCHOBaHUSA;
M,. M7 — monekynsipHble Maccbl B MakCMyme nuka (fO/MKHbI pasnuyaTtbes B 10 pas).
7.7.3 3HayeHue R cucTembl KONOHOK AOMHKHO 6bIThb Bbile 1,7 [4).

7.8 PacTtBOpuTENU

Bce pactBopuTenu fo/MKHbI ObiTb BbICOKOUMCTBIMU (NPW Ucnonb3oBaHun TI$ ero uncrora Jo/mMKHA CO-
cTasnATb 99.5 %). PesepsByap Ansa pactsoputens (ecnm Heob6xoAmMmo, B aTMocepe MHEPTHOrO rasa) fO/KeH

4
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6bITb AOCTATOYHO 6ONLLUUM AN KaMBPOBKM KOMOHKM M aHanmM3a HecKofbkux npob. PactBoputens cnegyet
[lerasupoBaTb nepej ero nofjayveil B KOOHKY C NOMOLLbK Hacoca.

7.9 KoHTpONb TemnepaTypsbl

Temnepatypa KNHUYEeBbIX BHYTPEHHUX 3/1EMEHTOB (MHXEKLMOHHON NeT/n, KOMIOHOK, AeTeKTopa 1 Tpy6oK)
[OMKHA GbITb MOCTOSHHOW M COOTBETCTBOBATL BbIGOPY pacTBOpPUTENS.

7.10 feTekTOp

[JleTekTop NpeaHasHayeH ANA KONUYECTBEHHOM perncTpaummn KOHLEeHTpauuy pacTBopa, 3/1oMpoBaHHOro
13 KOMIOHKW. [lna npegynpexaeHns HexkenaTeNbHOro paclvpeHns nNukKos o6beM KIOBETbI eTeKTopa [o/KeH
ObITb KaK MOXXHO MeHblue. O6beM KIOBETbI He AO/DKEH npesbiwaTth 10 MK/, KpOMe CiyyaeB UCNO/b30BaHNA
[leTeKTopa cBeTOopaccesiHuA 1 BUCKO3MMETPUYECKOro AeTekTopa. [1na feTeKTMpoBaHUs 06bIYHO MCNOMb3YIOT
andepeHunanbHyo pedpakToMeTpuio. B oTaenbHbIX cayyasax ¢ y4eTOM onpefeneHHbIX CBONCTB uccneay-
emMOoro pactBopa Wu afntoeHTa TpebyeTca Ncnonb3oBaTh Apyrve TUMbl A4eTeKTopoB, Hanpumep Y&/BUA. VK,
BUCKO3NMETpUYeckue aetektopsl U T. 4. {cm. 7.3).

8 [laHHble N OTYET O NPOBEAEHNUMN UCNbITAHUA

8.1 O6paboTKa pe3ynbTaToB

8.1.1 Kputepun gns noApo6HON OLEHKN pe3ynbTaToB WUCMbITAHUSA, a Takke TpeboBaHusA K c6opy n 06-
paboTKe AaHHbIX NpeacTaseHsl B [1).

8.1.2 inA Kaxkaoro uccrieyemMoro pactsopa npoBOAAT fiBa HE3aBUCUMbIX UCMbITAHUA. Pe3ynbTaTbl Kaxk-
[l0r0 UCMbITAHMA paccMaTpuBaloT UHAUBUAYASTLHO.

8.1.3 3HaueHus Mn. MM, MJIM n, Mp cnefyeT NpuUBOANTbL 418 KaXKAOrO UCNbiTaHMA. HeobxoAnMo YeTkKo
yKa3aTb, YTO NoJlyYeHHble 3HaYEHUS ABNSAIOTCA OTHOCUTENIbHBIMU 3HAYEHUAMU, 3KBUBANEHTHBIMU MOSIEKYNAP-
HbIM Maccam MCMosib3yeMoro cTaHAapTHOro BelecTsa.

8.1.4 Mocne onpegeneHns 06-LEMOB yAepP>XKMBAHUSA NN BPEMEHUN YaepXnBaHMs (CKOPPEKTUPOBAHHbIX C
Mcnosib3oBaHveM BHYTPEHHEro cTaHfapTa) CTpoAT rpadmk 3asucumocTu logMp (rae Mp npefctasnseT Makcu-
MYM MMKa CTaHAapTHOrO BelecTBa, NCNOb3yeMoro A5 KaimbpoBKN) OT OAHOMO M3 YKa3aHHbIX KONNYeCTBeH-
HbIX NnokasaTeneii. TpebyeTca He MeHee ABYX ToYeK Ha 10 3HaYeHU MONEKYNSAPHON MacChl U He MeHee NATU
TOYEK /19 NOCTPOEHMSA KanMBpoBOYHONM KpMBOIA. [Mana3oH MOSIEKYNSAPHbIX MacC Ha KaMbGpOoBOYHOW KpuBOL
[O/KeH BK/OYaTb nNpejnonaraemble 3Ha4eHWUs MOMEKYNIAPHOW Macchbl nccinegyemMoro nonvmepa. KoHeyHas
TOYKa KpuBOI (HW3Kasi MOMIeKy/nsipHas macca) onpefenseTcs U-rekCUI6eH30/10M UAKn APYTUM NOAXOAALLMUM
HenosApHLIM pacteoputesieM. CpefJHeUNCIOBYIO 1 CPeJHEMACCOBYHO MOJIEKYISIPHbIE MacChl 06bIYHO onpese-
NAT C UCNO/b30BaHNEM 3M1EKTPOHHbBIX METOA0B 06paboTKM fJaHHbIX, OCHOBbLIBAACb Ha COOTHOLLIEHUSAX, Npu-
BeAeHHbIX B pasgene 4. IHdopmauns o metoAax pyyHoi 06paboTku faHHbIX npeacTasneHa B [3].

8.1.5 KpuByto pacnpefeneHus npefcTaBnaioT B Buge Tabnuupbl nam pucyHka (pasHocTHas yactoTa umm
CyMMa MPOLEHTOB B 3aBUCUMOCTM OT log/W). B rpacnueckom npefctasneHnmn nepsas gecsatka MoeKynsapHbIX
mMacc fo/MKHa ObiTb LWUMPUHON NPUMEPHO 4 CM. M MaKCMMYM MVKa AO/HKEH UMETb BbICOTY MPMMEPHO 8 CM.
B cnydyae mvHTerpanbHbIX KpMBLIX pacrnpefeneHns pasHuua no ocu opguHat B npegenax ot 0 % fo 100 %
[lo/KHa cocTaBnATL npumepHo 10 cm.

8.2 OTueT 0 NpoBefeHUn UcnbliTaHna

OTYeT 0 NPOBeAeHNN UCMbITaHNA JO/KEH CoAepXKaTb C/efyoLLy0 NHopMaLmio:

Wcecnepyemoe BelecTso:

- BOCTynHaa uHdopmauna 06 nccrnegyeMom BelecTBe (XMMuYeckas uaeHTUdukauusa, gobasku, npu-
mecu);

- onucaHue NpUroToBfIEHWA UCCNefyemMoro pacTsopa, HabNiAeHNA U BO3HUKILNE TPYAHOCTU.

O6opynoBaHue:

- pe3epByap A/19 PacTBOPUTENSA, MHEPTHbIN ras. ferasaymsa pacTBOpUTeNs, cocTaB pacTBOPUTENS C yKa-
3aHMeM Mnpumeceit;

- Hacoc, racuTenb Nynbcaummn, cucTtema UHXeKTMpoBaHUs;

- pasgenuTenibHble KOMOHKM (M3roToBMTeNb, MNOTHAA UH(OPMALIMA O XapakKTepucTnKax KOMOHKK, B YacT-
HOCTU pa3mep Nop. pasfenuTenbHbll Matepuan u T. f,, Y1Cio, AMHa Y NOPSA0K MCNOMb3YEMbIX KOTIOHOK);
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- YNCNIO TEOPETUYECKNX TapesoK KOMOHKN (U CUCTEMbI KOMOHOK), 3p(heKTUBHOCTbL pasaeneHus (pas-
peluatoLias cnocobHOCTb CUCTEMbI);

- MHopMaLmnsa 0 CUMMeTPUW MKOB;

- Temnepartypa KOMOHKW, BUA TeMNepaTypHOro KOHTPOss;

- feTekTop (MPVHUMN M3MepeHus, TUMN. 06BbEM KIOBETbI);

- pacxofomeTp. Npu UCNO/b30BaHUN (M3rOTOBUTENb, MPUHLMN N3MEPEHUS);

- cuctema cbopa 1 06paboTkM AaHHbIX (annapaTHoe 1 NporpaMMHoe obecneyeHume).

KannbpoBka cuctembil:

- nogpobHoe onncaHme MeToAa MNOCTPOEHNS KaNnbpoBOYHOI KPYBOIA;

- MHGOopMaUMs O KpUTepusiX KavecTBa A8 AaHHOro metoga (Hanpumep, KO3 gUUUEHT Koppensaumu,
CymMMa KBajpaToB OWNOOK U T. A.);

- MHopmaumnsa 060 BCex IKCTPanonAumax, 4ONycKax v NPUBAKEHUAX, CAenaHHbIX BO BPeMsa MUCnbiTa-
HYSA. OLEHKM 1 06paboTKn faHHbIX.

Bce nsmepeHus, ncnosnb3yemble 415 NOCTPOEHNS KaIMOPOBOYHOW KPUBOW, NPeACTaBNA0T B Tab/IMYHONM
thopme, BKKOYalOLLel cneayoLyo NHGOpPMaLMIo 418 KaXXA0M TOUKM KasIMGPOBOYHON KpUBOIA:

- HaMmeHOBaHMWe o6pasLa CTaHAapTHOrO BeLLecTBa;

- n3roToBuTeNb 06pasya;

- 3HayeHus nokasateneii Mp. Mm, M/2MJM,, Ans cTaHAapTHbIX BELLECTB, yKa3aHHble N3roToBUTENEM
WY NONyYeHHble NPU NocaeayoLemM UCMbITaHUM C ONUCaHWEM MUCMO/b3YEMOro MeToaa;

* VHXEKTUPYEMbI 06bEM U MHXEKTMPYeMas KOHLEeHTpauus;

- 3HayeHue Mp. UCNoNb30BaHHOE ANS Ka/IMOPOBKUY;

- 06BbEM YAEePXKUBAHUS UM CKOPPEKTUPOBAHHOE BPEMS YAEPXKMBaHWS, NU3MEPEHHOE B MaKCUMyMe NUKa;

- 3Ha4deHUN Mp, paccyntaHHoe B MakKCumyme nuka;

- owmnbKa B NPOLLeHTax OT pacCUUTaHHOro 3HauyeHUs Mp 1 3HaYeHUsi B COOTBETCTBUU C KasIMbPOBOYHOIA
KPUBOWA.

OueHKa pesy/nbTaToB:

- OLUEHKa Ha BPeMeHHOI 0CHOBe — BCe MeTofbl A5 obecneyeHns Tpebyemoro socrnpon3segerHms (Me-
TO/Z KOPPEKTUPOBKU, BHYTPEHHWI CTaHAAPT U T. N.);

- MHdOopMauus o NPoBeAeHUN OLEHKM Ha OCHOBe 06bema yAepXXMBaHUS UM BPEMEHW YAEPXMBAHUA:

- MHdopMauns o npefenax oueHKN, ecnv NUK bl He NOTHOCTLI0 NpoaHanM3vpoBaH;

- onucaHue MeTOAO0B CriaXKMBaHus, Npu NCNOAb30BaHNN;

- NOAroToBKa M NpefBapuTenbHas 06paboTka nccnefayemoro pacTeopa;

- NPUCYTCTBME HEPaCTBOPEHHbIX YacTuL,;
NHXEKTUPYEMbIi 06BEM, MK/, N MHXEKTUpyeMas KOHLeHTpaums, mMr/mn;

- HabnwogeHus, ykasbiBalowme Ha aheKTbl, NPUBOAALLNE K OTKIOHEHUSAM OT TEOPeTUYeCcKoro npo-
thuna rNx;

- noapo6HOe onucaHue Bcex M3MeHeHW npoueaypbl UCNbITaHUS;

- AManasoH 3Ha4yeHui ownbok;

- Apyras uHdopmauua n HabnlogeHns, nMetoLlne 3HadyeHe AN NHTepnpeTauun pesynbTaTos.
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Mpunoxexne A
(pekomeHpyemoe)

Mpumepbl Apyrux meToA0B onpepeneHna Cpe,ﬂ,HeHMCﬂOBOVI MOﬂeKyﬂﬂpHOVI maccbl MnnonMmepos

IMX siBnsieTcst Hanbonee NPeAnoYTUTENbHLIM METOOM ONpeaeieHns cpeAHeunCcnoBoli MONeKyNsipHO Maccsl M,
nofMMepoB, 0CO6EHHO eciv UMEeeTCs Habop CTAaHAAPTHbIX BBLUECTB. CTPYKTYpa KOTOPbIX CPaBHMMA CO CTPYKTYpOii nccne-
Jyemoro nosnumepa. B Tex ciyyasx, Korga CywecTByoT NpakTuieckve TpYAHOCT B NpumMeHeHun IMX unn npeanonaraeT-
CS1. UTO Uccneayemblil nosMMep He 6yAeT COOTBETCTBOBATL HOPMATUBHOMY KpuTepuio Mn (HE06X0AMMO MOLTBEPXKAEHUE),
MOFYT MCNO/b30BaTh anbTepHaTUBHbIE METObI.

A.1 MeToAbl, OCHOBaHHbIe Ha KONNUTATUBHbLIX CBOMCTBAX

A.1.1 36ynnnocKonusa/KpMOCKONUA: MeTo[ BK/IOYaeT onpejeneHrie MoBbILEHNA TOUYKN KUMNeHus (36ynnmockonus)
UM MOHWKEHUA TOUKN 3amep3aHunsa (Kprockonua) pacteoputens npu go6asneHny nonmmepa. MNpuHUun Metoga COCTONT B
TOM, YTO B/INAIHVE PACTBOPEHHOTO NOIMMEpPa Ha TOUKY KUMeHWsA'3aMep3aHust XXUAKOCTH 3aBUCUT OT MOJIEKYNAPHOW Macchbl
nonumepa [5], [6). MeToa npumeHnm ana nonumepos ¢ Mn< 20 000.

A.1.2 NMoHWKeHVe faBNeHNs Napa: MeTo/ BKIOYAET U3MepeHMe faBeHNsi napa BblGpaHHOl cTaHAapTHOM XUAKO-
CTW A0 1 nocne fob6aBneHna N3BECTHbIX KonuyecTB nonumepa (5J, [6]. MeTog npvmeHum Ana nonmmepos ¢ Mn <20 000
(TeopeTnyeckn; Ha NPaKTUKe 3TO 3HaYEeHNEe OrpaHNYeHo).

A.1.3 MembpaHHasi OCMOMETPUA: METOJ OCHOBAH Ha MPUHLMME OCMOCa, T. B. €CTECTBEHHON TeHAEeHLMUN MONeKyn
pacTBopuUTeNs NepexoauTb Yepes NoaynpoHMLaeMyto MeM6paHy U3 pa36aB/eHHOrO B KOHLEHTPUPOBaHHbI/ pacTBop 415
[OCTUXEHNA paBHOBeCWA. B ncMbiTaHUKM NCNOMb3YIOT pa3baBneHHblli pacTBOP C Hy/1eBOW KOHLeHTpaLueid N KOHLEeHTPUpo-
BaHHbIV pacTBop, cofepkalymii nonnuvep. P eKkT NPOHNKHOBEHUSA PacTBOPUTENS Yepe3 MeMbpaHy Bbi3blBaeT pPa3HOCTb
faBfeHns, KoTopas 3aBUCUT OT KOHLEHTpaLWmn 1 MonekynsipHoit maccel nonumepa [5]. [7]. [8]. MeTog npumeHum gna no-
numepos ¢ Mn B gnanasoHe oT 20 000 go 200 000.

A.1.4 NapoasHasa 0CMOMETPUA: BK/IOHAET CPaBHEHME CKOPOCTM MUCNapeHns aspo30/s YACTOro pacTBoOpuUTENsA CO
CKOpPOCTAMW UCMapeHns He MeHee Tpex aspo3oneli, cogepXkalux noanMep B pasfiMyHbiX KoHUueHTpauusax [5), [9]. [10].
MeTog npumeHum ansa nonvmepos ¢ A <20 000.

A.2 MeTopf KOHUEBBIX rpynn

[ns ucnonb3oBaHWs 3TOr0 MeToAa TpebyeTca MosHas UHopMaLus 0 CTPYKType noauMepa U Npupojae KOHLEeBbIX
rpynn B uenax (KoTopble MOXHO OT/IM4UTb OT OCHOBHOIO CKeneTa, Hanpumep, ¢ nomouybio AMP nan TutposaHusa/gepvisa-
TUaaumn). YcTaHoBMB MOMEKYNSIPHYIO KOHLLEHTPAL M0 KOHLEBbIX Ipynm, MPUCYTCTBYIOLWMX B NOIMMEPE, MOXHO OnpeaenunTb
3HayeHne MonekynspHoi maccol [11], [12]. [13]. MeToa npvMeHUM Ana nonumepos ¢ Mn <50 000 (C NOHMXEHWEM [0CTO-
BEPHOCTH).
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Mpunoxenne A
(cnpaBoyYHoOe)

ConocTaBneHne CTPYKTYPbl HACTOSALLEro cTaHjapTa co CTPYKTYPOi NPYMEHEHHOTO

Ta6nunya [AA.1

CTpYyKTypa MeXAyHapojHOro foKyMeHTa

Pazgen 1

Pasgen 2

Pasnen 3

Pasgen 4

Pasgen 5

Pa3spgen 6

Paspen 7

Paspnen 8

Pasgen 9

Paspgen
Pasgen
Pasgen
Paspgen
Paspgen
Pasgen
Paspgen
Pasgen
Pazpen

Pazgen

10
n

Pasgen 20

Pa3sgen 21

Paspgen 22

Pazpen 23

Pa3pgen 24

Pasgen 25

Pa3pgen 26

Paspgen 27

Pazpen 28

Pa3spgen 29

Pasgen

NuTepatypa

Mpunoxexne

30

B HEM MEXAYHapOAHOro JOKYMeHTa

CTpyKTypa MexXrocyjapCTBEHHOTO cTaHaapTa

21
2.2.2.3
3.1
3.2

51
5.2
5.3

7.1.1
7.1.2
7.2
7.3.1
7.3.2
7.4
7.5
7.6
7.7.1
7.7.2
7.7.3
7.8
7.9
7.10
8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.2
Bubnuorpadus

MpunoxeHue A



(1

[2)

31

(4

(51

[l

(8l

[

[10]
[
(12]

(13]
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Buénunorpadusn

DIN 55672:1995 Gelpemreationschromatographie (GPC) mit Tetrahydrofuran (THF) als Elutionsmittel,
Tail 1 (Tenb-npoHukatowasn xpomatorpagus (IMX) ¢ TeTparngpopypaHom (Trd) B kave-
CTBe 3/110BHTaA. YacTb 1)

Yau W.W.. Kirkland J.J. and Bly D.D.. 1979. Modem Size Exclusion Liquid Chromatography. J. Wiley&Sons (CoBpe-

MEHHas XNAKOCTHas XxpomaTorpadua ncknveHnsa pasmepa)

ASTM D 3336-91.1991 Standard Test Method for Molecular Weight Averages and Molecular Weight Distribution
by Liquid Exclusion Chromatography (Gel Permeation Chromatography — GPC. American
Society for Testing and materials, Philadelphia. Pennsylvania) (CTaHfapTHbIi MeTof
onpefenieHns cpefHeMaccoBOli MONEKYNAPHOW Macchl U MONEKY/SAPHO-MACcCOBOro pac-
npeAeneHuns XXMAKOCTHOI refb-npoHuKatoLeit xpomatorpadueit)

ASTM D 5296-92, 1992  Standard Test Method for Molecular Weight Averages and Molecular Weight Distribution
of Polystyrene by High Performance Size-Exclusion Chromatography. American Society
for Testing and materials. Philadelphia. Pennsylvania (CTaHAapTHbI/i MeToA onpeAeneHuns
cpefiHeMaccoBOil MONEKYNSIPHO Macchl U MONEKYNSIPHO-MACCOBOIO pacrnpeseneHuns no-
nncTupona refb-npoHnKatoLLein xpomaTorpadveii BbICOKOro aBneHuns)

Billmeyer F.W.Ir., 1984. Textbook of Polymer Science, 3rd Edn.. John Wiley. New York (Y4e6HVK NnO n3yuyeHuto no-

nMepoB)

Glover C.A., 1975. Absolute Colligative Property Methods. Chapter 4. in Polymer Molecular Weights. Parti. P.E. Slade.

Ir. ed.. Marcel Dekker. New York

ASTM D 3750-79. 1979  Standard Practice for Determination of Number-Average Molecular Weight of Polymers
by Membrane Osmometry. American Society for Testing and materials. Philadelphia.
Pennsylvania (CTaHAapTHbI MeTOA OnNpefeneHns cpegHevnc10Boli MONeKynsapHoii mac-
Cbl MOIMMEPOB MeEM6PaHHO OCMOMeETpUeit)

Coll H.. 1989. Membrane Osmometry. In: Determination of Molecular Weight. A.R. Cooper ed.. J. Wiley and Sons,

pp. 25—52 (OnpegeneHne MoIeKyNsSpPHOW Macchbl)

ASTM D 3592-77.1977 Standard Recommended Practice for Determination Molecular Weight by Vapour Pressure,
American Society for Testing and materials. Philadelphia. Pennsylvania (CtangapT ans
onpefeneHns MONEKyISpHO Macchl No onpeaeneHunio aBneHus napa)

Morris C.E.M.. 1989. Vapour Pressure Osmonretry. In: Determination Molecular Weight. A.R. Cooper ed.. J. Wiley

and Sons

Schroder E.. Muller G. and Arndt K.-F. 1989. Polymer Characterisation. Carl Hanser Verlag. Munich. (XapakTepucTtu-

Ka nonvMepoB)

Garmon R.G., 1975. End-Group Determination. Chapter 3. In: Polymer Molecular Weights. Part I. P.E. Slade. Ir. ed.

Marcel Dekker. New York

Amiya S. etal., 1990. Pure and Applied Chemistry. 62. 2139— 2146 (YnucTas v npuknagHas xmmus)
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YK 658.382.3:006.354 MKC 13.020.01

KnoueBble cnoBa: xvmuueckas NPOAYKUUs, OKpyXKawlias cpega, CpefHeuucnioBass MosiekynsipHas macca,
cpefHee MoMeKynsipHO-MacCoBOe pacnpefenieHne, reflb-NnpoHMKaLLas xpomarorpadus
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