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HccnenoBaHo BnusiHue y-001ydyeHus reaeodopasonaresist kapoomepa 141G — peakoCcIIMToi MoauaKkpuio-
BOI1 KMCJIOTHI Ha PEOJIOTMYECKHE CBOMCTBA Teieil Ha ero ocHOBe. BBISIBIICHO, UTO yBeIMYEeHUE TO3HI Y-00-
JIy4eHUS Ha BO3yXe OKa3bIBAaET NEeCTPYKTUPYIOIIee AeHCTBUE Ha TTOJIMMEpP, YTO TPUBOIUT K YMEHBIIIEHUIO
peoJIOrMYecKuX IMmokasareseil — BI3KOCTH, Npeesia TEKYyIeCTH 1 TUIOIaau NeTau ructepesrca. OoaydyeHue
kapb6omepa nozamu 6osiee 300 kKIp Ha Bo3myxe MPUBOIUT K CYIIECTBEHHOMY CHUKEHUIO WJIU IMOJIHOMY OT-
CYTCTBUIO Y HETO rejieo0opa3yloliux cBoiicTB. BMecTe ¢ TeMm, o0nydyeHre KapooMepa TO 3Ke 103011 B BaKyyMe
MIPUBOAUT K MaJeHUIO BA3KOCTH JIUIIb Ha 2% 10 CpaBHEHUIO C UCXOMIHBIMU CUCTEMaMU. YCTaHOBJIEHO, YTO
ONTUMAJIBLHBIM TeJleo0pa3oBaTesieM IS TOTYYeHUST YCTOMYMBBIX resieit aHTHOaKTepraTbHOTO Ha3HAYEHUS

SIBJISIIOTCSI KapOomep, 00ydyeHHbIi no30i1 30 KIp.
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KOCTb, IECTPYKLIUS
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BBEAEHWE

I'eneo6pasoBaren HA OCHOBE PEIKOCIIUTON MO-
JIMAKPUJIOBOI KUCIIOTHI, C TOPTOBBIM Ha3BaHUEM Kap-
OoMephl (KapOOITOJibl) IIPEACTABISIIOT COO0I TPymHy
MOJIUAJICKTPOJIMTOB, IIMPOKO UCIOJb3yeMbIX B Ka-
yecTBe rejieo0pasylonieii moJIuMEepHOl OCHOBHI, B
KOTOPYIO MOXHO BBOJIUTH OMOJIOTUYECKHN aKTUBHBIE
KOMITOHEHTHI M JIeKapCTBEHHEBIE cpencTna [1—3].

Kap6omepsl, 6i1arogapst HAIMYUIO CIIMBKH, OTpa-
HUUYeHHO HalOyxaloT B Bome. [lociie paBHOMEPHOTO
JIUCTIEPTUPOBAHMSI YaCTULL KapOoMepa, AUCIIEPCHIO 3a-
TYLIAIOT, BBOMSI HEWTpanuayiolllee ocHoBaHue. biaro-
Japst 3JIEKTPOCTATUIECKOMY OTTAJIKMBAHUIO 00pa3yo-
LIMXCST COJIEBBIX TPYMIT MOJIEKYJIA ITTOJIMBJICKTPOJIUTA
pa3BopaumBaeTcs, o0pas3ys reib [4].

OIHUM U3 CITocO00B MOaAUGUKALIMY KapOOMEPOB
ABJISIETCSI MPUMEHEHWE WOHU3UPYIOILIETO U3ITyde-
Hus. [ToImMepHbIE TeJIM MOTYT MCITOJIb30BaThCs KakK
HOCUTENN PaaUOaKTUBHBIX 3JIEMEHTOB IS JICUSHUS
KOXHBIX 3a0ojeBaHMii, Harpumep, Pagus-223, nmo-
5TOMY BaXXHO OLICHUTh BJIUSIHUE WOHMU3UPYIOILIETO
oOJiyueHUs1 Ha cBoiicTBa renei [5]. Bmecte ¢ Tem
TIpUMEeHEHNE Y-U3ITyYeHUST MOXKeT 0Ka3bIBaTh OaKTe-
PULIMIHOE AEHCTBHE, YTO CIIOCOOCTBYET CO3HAHUIO

aHTUOAKTEepUATTBHBIX TeieBhIX (hopM [6]. [Tpu aTOM 151
cTepwIn3aluu mpoaykra Tpedyercs okosno 5—30 kIp.
Crepwinsanusi SBAsIETCS OYEHb BaXXHBIM 3TallOM
rpoliecca TP pa3padoTKe HOBBIX CITOCOOOB JOCTABKH
JIEKQpCTBEHHBIX CPENICTB, IIO3TOMY BOIIPOC 00pabOTKMU
KapOoOMepoB 00JTydeHUEM SIBJISIETCS] aKTyaJIbHOM 3a1a-
yeii. Tak, B padore [7] cooOi1aeTcs o pe3KoM CHUXe-
HUMU BSI3KOCTH Tejieit MapokK KapooMepa 934, 940, 941
npu oonydyeHun no3oii 30 xI'p, m HaIpoTUB B padboTe
[8] HaOmomanock yBenmueHne BI3KOCTU KOHLICHTPH -
POBAHHBIX TeJIei, 00JTYIEeHHBIX 1030 25 KIp.

N3mMeHeHUS B MOJIEKYJISIPHOI CTPYKTYpE, IIPONC-
XOId1IMe B MojJuMmepax Ion AeWCTBUEM paaualuMu,
MIPOSIBJISIIOTCS] B UBMEHEHUU UX XUMWYECKNX U (PU3HU-
YEeCKUX CBOICTB. Pe3yabTaToM 3TOTrO SIBJISIIOTCS: pa3-
PBIB LIEIM, IPOUCXOASIIWN B BUIE CIydailHOro pas-
phIBa CBSI3€ii, UTO CHIZKACT MOJIEKYJISIPHYIO Maccy U
BSI3KOCTb ITOJIMMEpa, WJIM 00pa3oBaHME CIIMBOK, KOTO-
poe IIpUBOAUT K (POPMUPOBAHMIO KPYITHBIX TPeXMep-
HEBIX ceTeit. OOBITHO 06a MeXaH3Ma ITPOSTBIISTIOTCS OJI-
HOBpEeMeHHO. byner nmm peakiims xapakTepr30BaThCs
npeobyiagaHrMeM pa3pbiBa WIN CIIUBKU, 3aBUCUT OT
HECKOJIbKUX (PAKTOPOB, BKJIIOYAsI XUMUYECKYIO CTPYK-
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Puc. 1. KpuBble TeueHUSI TeIeBbIX KOMITO3UIINIT HA OCHO-
Be Kapbomepa, obiyaeHHoro no3oii (kIp): 0 (1), 30 (2),
70 (3), 100 (4), 300 (5) na Bo3noyxe (/—4) u B Bakyyme (J).

Typy OOJIyda€MbIX MaT€pUasIoB, 103y W OKPYXKAIOIIYIO
cpeny MaTepuaa Bo BpeMs 00JydeHuUs [9].

CreneHb BIUSIHUS O0JyYeHUST Ha CTPYKTYPY Mpo-
MbILIEHHOTO Kapbomepa Mapku TEGO® Carbomer
140 ObL1a M3yyeHa HaMu B paboTtax [10, 11], o6cykne-
Hbl KUHETUYECKNE 0COOEHHOCTU TEPMUYECKOTO pa3-
pyllIeHus TIoJiuMepa B BaKyyMe U OOJIydeHHOrO Ha
Bozayxe Y-nydamu *°Co nmonumepa. [pensioxeHbl pe-
aKIUu, TIPUBOJSIINE K OCHOBHBIM MPOAYKTaM Tep-
MHUYECKOTO pacriaga (aHTUAPUIAHbIE W KETOHHbIE
¢dparMeHThl, HEHACBILLIEHHBIE CBSI3U, PE3YJIbTaThl OT-
LIETJIEHUS OT NOJIMMEPHOH Lenu Mmosekyn CO,, CO,
H,0), moaTteepxXlIeHHbIE KBAHTOBO-XWMWUUYECKUMU
pacueTamMu 0apbepoB peakllii U OTBETCTBEHHbIE 3a
HaOmonaemble Ha KpuBbIX I TA, TTA u IITT usmene-
Hus. B mtaHHOI1 pa®oTe ObLI0 MPUHSTO PELICHUE IIPO-
BOAUTH ITpoliecc 00JIyYeHUS KaK B BO3IYIIIHOM cpejie,
Tak U B BakyyMe. Lleiaecoobpa3Ho ObLIO IIpoaHalIu-
3UpOBaTh BO3MECICTBUE paaudallMd HA APYyrue MOIau-
dukanm kapobomepa.

HMcxons u3 BBIIEN3I0KEHHOIO, 1IeJIbI0 pabOThI
SIBJISIETCSI BBISIBJIEHUE 3aKOHOMEPHOCTEN BIUSIHUS Y-
0o6ayueHust kapoomepa Mapku TEGO® Carbomer
141G B BO3IyIIHOM Cpejie Y B BAaKyyMe Ha peoJioruye-
CKHe€ CBOIMCTBA I'eJI€BBIX CUCTEM.

OKCITEPUMEHTAJIbBHAA YACTDb

B pa6ore ncnons3oBanu kapoomep (KPB) Mmapku
TEGO® Carbomer 141G npoussoxncrsa “EVONIK”
(T'epmaHusg) co cpeaHE-YUCICHHOM MOJIEKYISIPHOM
maccoit 1250000, 1 MOIEKYISIPHOM Maccoil MEXIy
cuuBkamu 240000.

O6nyueHue o6pasios y-nydamu °Co nmpoBoauiu
Ha ycrtaHoBke YHY “I'ammartoxk-100” ®UILI ITXD u
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MX PAH npu 23°C Ha Bo3ayxe U B BakyyMe. B ciy-
yae BaKkyyMa Iepen ooaydyeHueM oopasibsl KPb mo-
MeEIaJd B CTEKJIIHHBIC aMITyJIbl, Aera3upoBaid Ha
BaKyyMHOM yCTaHOBKe IIPY KOMHATHOIT TeMITepaType
1o 0.13 I'1a u 3amauBanu.

I'eneBbie KOMITO3ULIMU TIOJyYaIu CJEAYIOIIAM
o6pazom: nopoiok KPbB 0.4 mac. % octasisii HaOy-
XaThb B BOJIC HA CYTKHM, 3aTeM IIepeMeIIMBaI Ha TOMO-
reHuszarope I19-8100 rmpu 200 06/MUH 10 TOMOreHU3a-
MM CUCTEMBI, 3aTeM BBOOWIM DIMIepWH 5 Mac. %.
301b—TeNb Mepexo/l OCYIIECTBIISIM BBENeHUEM TPH-
stanonamuHa 0.3 mac. %.

Peonornyeckue cBOICTBaA TelIeBbIX KOMIIO3UIINIA
HWCCIeIOBaHBI HA POTAIIMOHHOM BHCKO3MMeTpe “Re-
otest RN 4.1” nipu 25°C B pexkrMe KOHTPOJIUPYyeMOit
ckopoctu cmeura no 1000 ¢!, mnorom ee
MOMJIEP>XXKUBAIM MOCTOSHHOM B TedeHue 10 MuH 1O
1000 c-1, ToTOM ee MOIIEepP>KWBAJIM ITOCTOSSHHON B
TedeHue 10 MMH 10 MOJTHOTO pa3pylIeHUs] CTPYKTY-
pel. TakuM oOpa3oM IIOJNy4Yald BEpPXHIO KPHUBYIO
(IpssMOii Xom). 3aTeM CKOPOCTh CIBUIa MO HUCXOSI-
1LIEi1 KpMBOM BO3BPALLAETCS K HYJIIO, TTOTYYUIU HUXK-
HIOIO KpMBYIO (0OpaTHbIii Xom). I1lepBast KpuBasi, pac-
MOJIOKEHHAsI Hall BTOPOI, OrpaHMYMBAET ILIOIIAAb
MeTJIM TUCTepe3rca, KOTopasi IpPOIOpLMOHATIbHA
SHEPIUM, HEOOXOOMMOM IJIs pa3pylleHUs TUKCO-
TPOMHOIT CTPYKTYPHI [12].

PE3VYJIBTATbBI U ObCYXKXIAEHHWE

KpuBble TeueHUs resieii Ha OCHOBE MCXOMHOTO U
MOABEPrHYTOro o0ayyeHuto 7Y-usnydyeHuem KPb
TpeacTaBlieHbl Ha puc. 1. BugHo, 4TO rejieBble CUCTEMBI
C HEOOTyYeHHBIM MTOJIMUMEPOM U C TOJIMMEPOM, 00Ty -
YEHHBbIM Y-JTy4YaMU, SIBJISIIOTCSI HEHbIOTOHOBCKUMU
TICEBAOIUIACTUYHBIMU KUIAKOCTSIMU, JISI KOTOPBIX
XapaKTepHO aCUMMNTOTUYECKOE YMEHbIIIEHUE BSI3KO-
CTU JO MUHMMAaJIbLHOTO 3HAYEHUS TIPU YBEJIUYEHUU
cKkopoctu casura. Kpusble Te4eHUsT UMEIOT (popmy
METIU TUCTEePE3NCA, UTO CBUIETEIBCTBYET O YACTUY-
HOM BOCCTaHOBJIEHUM CTPYKTypbl. [lnomans netin
rucrepesurca y HeooayyeHHoro KPb Haubonblinas, u
OHA YMEHBIIIAETCSI C YBEJINUYECHUEM JT03bl OOTyUEeHUS.
OTO CBUAETEIbCTBYET O OOJbIIEH BBIPAXXEHHOCTHU
TUKCOTPOMHOIO TTOBEIECHUS TeJeBOM CUCTEMBI, YTO
SIBJISIETCS TIOJIOXKUTETbHBIM MOMEHTOM MPU MPAKTU-
YECKOM MCIOJIb30BAaHUU Tejieii MEIUIIMHCKOTO Ha-
3HaYCHUs, T.K. XapakTepu3yeT TaKue IloKa3aTesu,
KaK paBHOMEpPHOE HaHECEHWE, HAIIOJTHEHWE U BbI-
naBauBaHue u3 Ty6. [lnomanb netiu rucrepesuca
YMEHBIIIAETCS C YBEIUYEHUEM T03bl OOTyYEHUSI.

I'enn HEe 061aMaI0T TEKYYECTHIO MTPU HU3KUX 3HA-
YeHUSIX HAMPSOKEHUsI CIBUTA Y HAYMHAIOT T€Yb TOJTh-
KO TIpM TIPOXOXIEHWHM TMpenesia TeKydecTu. [lpm
JNaJibHEeHIlIeM yBeJIUUYeHUN HampsiKeHUsl cABUTa He-
KOTOpOE BpeMs CHCTeMa XapaKTepHU3yeTcs ICeBIO-
TUIACTUYECKUM TUTIOM TE€UYeHUsI, TIOKa IPU OIpe/e-
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Puc. 2. KpuBble BI3KOCTU TeJIeBbIX KOMITO3UIIMIA Ha OC-
HOBe KapOomepa, obiydeHHoro nosoit (kIp): 0 (1),
30 (2), 70 (3), 100 (4), 300 (5) Ha Bo3nyxe (/—4) u B BaKy-
yme (35).

JICHHOI BeJIMUMHE HaIpsSDKeHUsI CIBUTA OH HE CMe-
HSIETCSI UCTUHHBIM IUIAaCTUYECKUM TedeHueM [13].

Ha rpaduke 3aBUCMMOCTM BSI3KOCTHU Te€JIE OT
CKOPOCTH caBUra (puc. 2) BUIHO, YTO Mocjie o0ryde-
Husg KPbB nozoii B 30 xI'p nmpoun3onuio nageHue Bs3-
KocTH refist Ha 52%, ¢ yBenmueHueM 0361 1o 70 u 100
KIp BsI3KOCTh TagaeT Ha 63 u 60% COOTBETCTBEHHO
(puc. 3). IIpu oGmyyenun nozoit G6omabie 300 xIp
KPb B Bome He amcrieprupoBajicsi, HaOIIOOAIOCh
ocelaHMe yacTull. BMecTe ¢ TeM, IIpu OOJIyYeHUU B
BakyyMe go3oi1 300 kIp mponcxonuT mameHue BI3KO-
¢t JUIb Ha 2%, BSI3KOCTh NP 3TOM COCTABIISIET
24.6 Tla ¢. OyeBUIHO, pagUallMOHHBIE MPOLIECCHI,
BBI3BaHHBIE 00IydYeHNEM, IIPUBOIAT K YMEHBIIISHUIO
noyiaekTpoanutHoro 3ddgekra [10, 14]. Tlpucyr-
CTBUE KMCJIOPOJa IPUBOJIUT K UHTCHCU(DUKALIAY e~
CTPYKIIMU IIOJIMMEPa 3a CUeT BKJIaga pagualliOHHOTO
OKWCJIEHMSI, KOTOPOE OCYILECTBIISIETCS B IPUCYTCTBUU
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Puc. 3. 3aBUCUMOCTB BSI3KOCTH T€JIEBBIX KOMITO3ULIMIA Ha
OCHOBe KapboMepa OT 103bI 00JTydeHUs Kapoomepa 141G.

KHCJIOpoaa Bo3nyxa, THUMOYHIUPYIOIIETO B TOJIILY
noJimMepHoro oopasia [15].

Ha ocHoBaHMM SKCTIEpMMEHTATBHBIX JaHHBIX ObLTH
PacCYUTaHbl CTPYKTYPHO-MEXaHUYECKUE TIapaMeTphl,
HUCTOJIB3YsI porpaMMHoe obecrieueHre “RHEQO-42”.
s ormmcaHus KPUBBIX IPUMEHsUTH ypaBHeHUe [ep-
uressi—banknu:

T="1,+KY", (1)

e T, — cratuueckuit npenen tekydyectu (Ila); K —
ko3(hduimeHT koHcucteHimu (Ila c¢); ¥ — ckopocthb
capura (¢c'); n — MHIEKC TEYEHUS CUCTEMBL.

IMTokazarenp TEKy4ECTU # OMUCHIBAET OTKJIOHEHUE
OT JIMHEMHOTO W3MEHECHUSI KPUBOW TEUYCHUS TOCIE
MpeBbIlIeHUsT npenena TekydecTtu. KoaddummeHT
KOoHcUcTeHIInU K cOOTBETCTBYET BSI3KOCTH TIpU rpa-
nvente cpe3a 1 ¢!, Tlpenen TeKydecTu T, ABJISIETCS
JIeICTBUTEILHON (DU3NYECKOM XapaKTepUCTUKOM Be-
miectBa. IlokasaTens TeKydyecTy # M KO3(PUIIUEHT

Ta6auna 1. Peonornyeckue xapaKTepUCTUKY TeJIEBbIX CHCTEM Ha OCHOBE Y-001y4eHHOTO Kapbomepa

Io3a, xIp og;s::s;ﬂ T, Ia K, Ma c!/m n c S*! TTa ¢!
0 Boanyx 3.65 20.40 0.44 0.999 60072.6
30 Bosznyx 2.29 8.82 0.48 0.999 28661.7
70 Bosnyx 1.58 7.12 0.46 0.998 18768.2
100 Bosnyx 0.36 8.90 0.39 0.997 19124.8
300 Bakyym 3.66 18.70 0.59 0.990 46894.2

*1 _ IMiowans netu rucTepesuca.
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Taomuuna 2. XapakTepUCTUKU MCCIIeTOBaHHBIX MapoK KapGomepa
PactBOpuTenn CumBaroImmi Bsaskocts (0.5 Mosexyiapras MonexynsapHast
Mapka Kap6omepa Macca Mexy
IIpYU CUHTE3E areHT mac. %) Macca
CIIMBKaMU

® o
TEGO™ Carbomer 140 | g, ASTIOBBI SOUP | 4 65060, 000 104000 7 x 1054 x 106
(Carbopol 940) TMEHTa3pUTPUTA

® _ .
TEGO® Carbomer 141G | H-rerrtan Annmunosslii a¢hup 5 400—11.400 240000 1250000
(Carbopol 981 (Noveon)) | 4 aTHIaLIeTaT TMEHTa3pUTpUTA

KoHcucteHIUn K He SBISIIOTCS HEMCTBUTEIbHBIMU
KOHCTaHTaMM BeIllecTBa, a IlapamMeTpaMu HpUOIM-
KEHHOM MaTeMaTudyeckoil moneiau. Bce paccunTaH-
HbI€ MMOKa3aTeJIu C UCIoJb30oBaHueM ypaBHeHus (1)
YKa3aHBbI B Ta0. 1.

M3 T1aba. 1 BumHO, 4TO C yBeJIMYEeHUEM O03bI O0IIy-
YEHUSI TPOUCXOJUT CHUKEHUE TIpefiesia TEKYUECTH T.
Taxk, nmpu obiydyeHuU Ha Bo3ayxe mo3o0i 70 kI'p npo-
HWCXOIUT CHIDKEHHUE TIpeiesia TeKy4ecTy B 2.3 pasa 1o
CpaBHEHUIO C HeOoOJydeHHBIM o0Opa3iioM. B ciryuae
00JIy4eHMsI B BaKyyMme npeaell TeEKYy4eCcTH IPpaKTUIeCKU
He u3MeHseTcs. Takske HaOIomaeTcss yMeHbIIeHHE KO-
s prnumenTa KoucucteHunu K B 2.3—2.8 pasa. Heko-
TOPO€ CHMXXEHME BSI3KOCTM TeJIell CITOCOOCTBYET MX
paBHOMEPHOMY HAaHECEHUIO U BEICBOOOXICHUIO aK-
TUBHBIX KOMITOHEHTOB. TaknM o6pa3om, oOydeHne
B MEAWULIMHCKUX LIEJISIX He NOJDKHO mpeBbiath 30 kIp.
HNupexc TeyeHns n 'y Bcex 00pa3lioB MEHBIIE eqUHI-
Obl, YTO MOATBEPXKIAET WX MNPUHALIEKHOCTh K
TICEBIOILIACTUYHBIM HEHBIOTOHOBCKUM XKUIKOCTSIM.

CpaBHeHUE Pe3yJbTaTOB C TAKOBBIMU, TTOJIyYEH-
HbIMU HaMmu paHee g KPB mapku TEGO® Car-
bomer 140 [10] moka3pIBaeT, 4TO Ha 3aBUCHUMOCTb
cTpyKTYpooOpa3oBaHus B resisix KPb ot no3sl y-001y-
YEeHUsI CYIIIECTBEHHOE BJIMSTHME OKa3bIBAIOT MOJIEKY-
JIsIpHasi Macca 1 CTeNeHb CIIUBKU, KOTOPbIE TIpYBee-
Hb! B Ta0I. 2. Tak, w1t TEGO® Carbomer 140 ¢ 6onee
BBICOKOI MOJIEKY/IApHOI1 Maccoii (7 X 10°—4 x 10°) u
MEHBIIEN MOJIEKYJISIPHON MacCOM MEXIy CIIMBKAaMU
(104000), nmpeaen TeKy4eCcTH Ipy OOJIy4YeHUN T0301
70 xI'p cHukaeTcs B 1.5 pa3a, MeHee U3MEHSIIOTCS U
JIpyTUE PEOIOrnYeckre XapaKTepUCTUKU.

HOJ’[y‘ICHHLIC PE3YJIbTAaTbl IIO3BOJIAIOT COCIATb
CJIEAYIOIIIME BBIBOJDbI:

* aHaJIM3 KPUBBIX TEUEHUS U BSI3KOCTU Tejieil Ha
ocHose KPB mapku TEGO® Carbomer 141G nokasai,
4yTO yBENMYEHHUE A03bl Y-00myyeHus KPb, okasbiBas
JIECTPYKTUBHOE BIIMSIHUE, IPUBOJIUT K CHUXKEHUIO BSI3-
KOCTU U MPEensITCTByeT (hOPMUPOBAHUIO MPOYHOTO
Kapkaca IoJjiyyaeMoit rejaeBoii cucteMbl. [1pu 06my-
yeHnu KPb no30ii 70 kI'p oTMe4eHO CHIZKEHME TIpe-
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JieJia TEKy4eCTH TT0 CPaBHEHUIO ¢ HEOOITyIeHHBIM IT0-
JiuMepoM B 2.3 pasa;

* YCTAaHOBJICHO, YTO OOJIyYeHHE B BAKYYME CYyIIe-
CTBEHHO YMEHBIIIaeT MHTEHCUBHOCTh BO3ICHCTBUSI.
Tak nocne y-obnyyeHust Kapobomepa nosoit 300 xkIp B
BaKyyMe TIpeliesT TeKy4eCTH TeJIeBbIX CUCTEM Ha ero
OCHOBE ITPAKTUIECKU OCTaeTcs 0€3 U3MEHEHUS;

* MOKa3aHO, YTO yBEJIWYEHUE AO03bl OOIYYCHMUS
KPB c 30 no 70 xI'p He IPUBOIUT K ITOJIYYECHUIO Iejie-
BBIX CUCTEM C XapaKTEPHBIMU JJIs1 HEHbIOTOHOBCKMX
KUIIKOCTEN PEOJTOTUYECKMMU CBOMCTBAMMU.

* BBISIBJICHO, YTO MOJICKYJISIpHAsI Macca U CTEIIEHb
CILIMBKHU B KapOoMepax 0Ka3bIBalOT BIMSIHIE Ha PEO-
JIOTUYECKUE XapaKTePUCTUKU TTOJTydaeMbIX IesIeid.
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