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WNsyuena punamuka pacnpefenenus Pu m Am MeXZy KOMIOHEHTAMH CHCTEMBI IIOYBA—BOZa—KapOOK-
CUJIbHAA CMOJa [JA IIOUB C PA3JIMUYHBIM COPOIIMOHHBIM KOMILIeKcoM. llo dhpaKIImoHHOMY coCcTaBy OpTaHU-
YeCKUX KOMIIOHEHTOB BOJHOU (asbl CUCTEMBI U COLEPIKAHUIO TpaHCypaHOBBIX sjemenToB (T¥3) Bo
dpaknuax aHaIMsupyerca cocrogHne Pu u Am B pacTBope. ¥YCTaHOBIEHO, UTO KOHIIEHTPAIINA 3JIEMEHTOB
B BOJHOI (hasde CHCTeMBI CYIIeCTBEHHO 3aBUCUT OT COZePsKaHUA U cocTaBa rymyca mouBbl. Iloxasano, uro
TVD HaxopATCcsA NPENMYIIECTBEHHO B COCTABe I'YMUHOBOKWCJIOTHBIX (Gpakiuil pacTBopa, NpUYeM LOJIS
Pu B Hux Boine, uem Am. B cucreme ¢ moBbIIIeHHBIM cogeprkanueM rymyca TYO cyliecTByoT B pacTBope B
BUJE OPTAHNYECKUX KOMILJIIEKCOB ¢ KOMIIOHEHTAMU I'yMYCOBBIX BeIllecTB. B cuicTeMe ¢ HUBKUM COZepP:KaHIIEM
ryMyca B PaCcTBOPe IPUCYTCTBYIOT TUAPOIN3HEIE (hOPMEL SJIeMeHTOB. THUI N30TepM coOpdIInY PafUOHYKINIOB
Ha CMoJIie IIO3BOJIAET CYLUTH O XapaKTepe IPOTEKAIOITUX COPOIIMOHHEIX IpolieccoB. Ilokasano, uTo copbiina
Ha CMoJe oIpeZesdeTcA cocTodAHMeM Pu m Am B pacTBope.

Cucrema nouBa—BoAa—KapboKkcuiabHaa cmona KB-4
HUCTIONIB3YeTCA [JIA aHaausa mnocTymiaenus TVYO us
mouBbl B pacteHue. IIpu sTom moHOOOMEHHAsT cMOJIA
UMUTHDPYET B3auMOJelicTBIe KOPHEBOIl CHCTEMBI pac-
TeHWil ¢ MOYBEHHBIM KoMILIeKcoM. MayueHa amHa-
MUKa pacupefeneHus Pu m Am B cucremax c¢ pas-
HBIMU THUnaMu mouBbl. C IEJBIO CO3MAHUSA MOJAENb-
HBIX CHCTeM HABECKHU MOUYBEHHOI'O MeJjiKo3eMa (dac-
tunpl MeHee 0.25 Mm) cmemmBanu co cmoioit KB-4
(pasmep seper ~0.5 mm) B Na'-popme ¢ makcumas-
HOIl eMKocThI0 9.50 MMOJBL/T M AMCTUIINPOBAHHON
BOZOI B MaccoBoM cooTHolmernuu 1 : 8 : 10 B pacuerte
Ha abCOJIIOTHO CyXOe COCTOAHNE MOYBHI M CMOJIBI.
Briin B3ATH BarpAsHeHHBIe NOpoAyKTamu YepnHo-
OBLIBCKOTO MMPOUCXOSKACHUA 00PASIBI JePHOBO-IIOA30-
auctoil nmecuanonn ([III) m meproBoi#l cymecuanoit (I1)
MOYB, XAPaKTEPUCTUKU KOTOPHIX IMPUBEIEHBI B Tab-
aurne. IIpuroropieHHBIe CYCIEH3UU MMEPUOIUYECKU
nepemeruBanau Ha poratope RRMini u uepes ompe-
JeJleHHbIe IPOMEeKYTKY BPEMEHU WU3BJIEKAJIU AJSA HC-
cnegoBauua. CMoJy BBIENANN, MPONYCKAA CYCIEH-
3UI0 4yepesd cuTo ¢ guamerpoMm oTBepctuii 0.25 mwm,
BOAHYIO a3y U IOUBY PasmesiAN C IOMOIIBIO BBHICO-
KocKopocTHOMH neHTpudyru Sigma-4-10. Cogepsxanue
239,240py; iy 241A 1 B OTHEIBHBIX KOMIOHEHTAX CHCTe-
MBI OIIPEJIeNIANIU METOAOM PAAMOXUMUYECKOTO aHAJU-
3a [1] ¢ ugeHTHUDUKRATIUEN PATUOHYKJIUAOR O-CIIEKTPO-
metpom Alpha-King 676 A. Ilpenen netekTupoBanus
coctaBiaaa 0.0002 Bk, uto coorBercTBOBaO 0.0003 X
x 10712 momp mo 239240Py 1 0.0007-107'* moxs mo
241Am; oTHOCHTEJNBHAS MOTPEIIHOCTD ONpPEJeIeHHs
He mpesbimanga 10%.

XapaKTepHUCTUKN IIOUBEHHBIX 00pasIioB®

Uccaemopanu KuHeTUKY mecopoiuu TYO ns mouBsI
B BOAHYIO (asy u copbumum Pu um Am Ha cmome. C
nomoIrnpo cuektpodoromerpa CP-46 ompepensaniu
comep:xanme ryMuHoBbIX (I'K) u dyapsorucior (PK)
B BOJHOM pacTBope [2] m amammsupoBaiam pacipe-
JIeJeHUe PASVOHYKJIUIOR MEXAY KOMIIOHEHTAMHU CHUC-
TeMbl. B COCTOAHUM paBHOBECUSA, KOTOPOE YCTAHAB-
JIUBaJIOCh IpPUMepHO uyepes Mecarn (puc. 1), B pac-
TBOPE CHCTEMBI C [ePHOBO-TOABOJUCTOI MMecuaHoii
MOYBOII OTHOCUTEJIbHOE KOJNUECTBO OPTaHUUYECKUX
dparuuit cocrasaago 42%, 239.240py — 30-32% u
2411 42-43% oT MX comepsKaHHUA B HCXOTHOM
TMOYBEHHOM 00pasiie. I9TO 3HAUUTEJHHO IIPEBHIIIAeT
cojlep;KaHIe COOTBETCTBYIOIUX KOMIIOHEHTOB B CHC-
TeMe ¢ IePHOBOM cymecuanoii mouoii (30—38, 26-27
u 30-88%). Ha Bcex cTamuax sKCIIepUMEHTA B pac-
TBOpe o00eux cucrteM Mpeobafain KOMIIOHEHTHI
dparmuu @K, npu sToM B cucteMe ¢ JepHOBOII mou-
Boii ux mosusa 6wina Beilre (PK/TK 1.85-2.32), uem B
cucteMe ¢ gAepHOBo-moasoJsuctoii moueoit (PK/TK
1.17-1.75). Co BpemeHeM B pacTBOpe HabIIAAJIOCH
Hebosbiioe cHmKeHue poau dpparnuu PK u ysenn-
yenue noju I'K-KOMIOHEHTOB, YTO MOTJIO OBITH CBA-
3aHO C HACBII[EHHEM CMOJIBI OoJjiee JIeTKO copbupye-
meiMu 'K u mocnegyromium morsomennem PK.

Namenenwe conepsxanns 229 240Py u 241Am B pac-

TBOPe IO Mepe YBeJUYeHUs KOHIEHTPAIMU I'yMYCO-
BBIX KOMIIOHEHTOB XOPOIIO AaNIIPOKCUMUPYETCA JIHN-
HenHbIMU GyHKOuaMH (puc. 2). Vs mosydyeHHBIX 3a-
BUCHMOCTEH cjefyeT, UTO IIPU OTCYTCTBUM I'yMYCO-
BeIX BemlecTk (I'B) B Bogmo# (hase cucteMbl ¢ JepHO-

239, 240 241
Macea EKO Caygy Mg 5y A( Pu) ACHAm)
O6paser, pH OB, %
HAaBeCKU, T KCl
’ MMOJB/ KT Bx/Kr (Monb/Kr)
hansi 10 4.9 1.3 29.4 2.00 <0.6 316 (407.0-1071%) | 350 (12.22-1071%)
I 10 4.1 8.4 112 89.2 25.4 534 (687.7-10712) | 600 (20.95-10712)

* pHg1 — pH nousennoii cycnensuu B BojgHoM pactBope 1 moan/n KCl; OB — comepskanue opraiumueckoro semlectsa; EKO — emkoeTs

KatuonHoro obmena; Ca,gy, Mgugy —
COOTBETCTBYIOIUX u30TONOB Pu W Am B oGpasmax IIOUBEI.

coflepskaHUe OOMEHHBIX KATUOHOB KaJbIlUd W Maraus; A( 39’240Pu), A( 41Am) — cojepskanue



Pacnpedenenue Pu u Am 6 cucmeme noiea—e00a—rkapboKcUIbHASL CMONA 85

14
[Pu]+10'2, monb/n [Am]+10", mom/n

20 ; 72 I
15 2 54 2
10 36
5 a 18 0
0 L ! 0 L 1
0 35 70 0 35 70
t’ cyT t, CyT

Puc. 1. Cozepexanue Pu (a¢) u Am (6) B BogHOI (dase cuc-
TeMbl B 3aBHCHMOCTU OT BpeMeHU (f): I — B cucreMe ¢ Aep-
HOBOI1 cymecdyaHOI IO4YBoli, 2 — B cucTeMe C AePHOBO-IIO[-
BOJIICTON IIeCUaHOIl IIOUBOIL.
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Puc. 2. 3aBUCHMMOCTL KOHIIEHTPAIIMN PATNOHYKJIHUIOB

([PH]) 239, 240py, lAm or COZlePIKaHNA TyMYCOBBIX
BemrtecTB ([I'B]) B pacTBOpe. @ — cucTeMBI ¢ JepPHOBOI Cy-
ecyaHol IIOUBOM, 6 — CUCTEMBI C [JePHOBO-IIOA30JIUCTOMN
IecuaHOll IOUYBOI. YpaBHeHUe perpeccun: a — [Pu] =
7-101[TB] - 2-10 '3, R? = 0.98; [Am] = 3-10 '][I'B] -
1-10'3, R? = 0.91; 6 — [Pu] = 2-10 }[TB] + 4-10 '3,
R® = 0.98; [Am] = 8-10 '3[I'B] + 6-10 4, R = 0.98.
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Puc. 3. Usorepmsl copbimu Pu (a) u Am (6) Ha cmole
KB-4: 1 — gaa cucTeMBl ¢ JepHOBOI CyIIeCUaHOM IOYBOIA,
2 — AJA cucTeMBlI C AePHOBO-TIOA3OJIMCTON TeCUaHOl IoY-
Boii. [Pu, Am],, — KoOHIeHTpanua pPaJUOHYKJINJTOB Ha
cmore, [Pu, Am], — B pacrsope.

[Pu] o 1 012, MOJTH/TT

Boit mouBoii Pu m Am He MOTyT HaXoAUTHCA B pac-
TBOpe. OTO O3HAUAET, UYTO B AaHHOM cjayudae TVYI
MOTYT HPHUCYTCTBOBATH B PacTBOpe JIUIIHL B COCTaBe
KOMILJIEKCHBIX COeQUHEHUH ¢ KOMIIOHEHTaMU MOoY-

BEeHHOTO T'yMyca, IlepelllefilIUMN B pacTBop. Boee
HUSKUH IIpefiesl KOHIEHTPAIMK OPTaHWYECKUX KOM-
noHeHToB JiuA Pu (0.04 r/n1) mo cpaBmHenmio ¢ Am
(0.36 r/x) yrasplBaeT Ha IOBBIMIEHHYIO CKJIOHHOCTH
Pu x kommIeKcooOpasoBaHUIO C T'YMYCOBBIMHU CO-
CTaBJIAIOMIIMH.

B cucTteme ¢ mepHOBO-IOA30JMCTONM MHMOUYBOM HasKe
IIPU OTCYTCTBUY OPTAaHWYECKUX KOMIIOHEHTOB B BOJHOM
dase cogep:ranne TYD nocruraer 3.6-10712 mons/n
(2.8 Br/m) mo 23920py u 5.9.107 wmoxs/x
(1.7 Br/x) mo 241Am, uto moeT 6BITH 06YCIOBIEHO
cuenuduroit dopm HaxoxaeHusa TYI B pacTBope.
W3s-3a Huskoro cogep:kanmusa I'B B paccmaTpupaeMoit
mouyBe (cM. TabJUILy) KOHIEHTPAIUA TI'yMYCOBBIX
KOMIIOHEHTOB B PacTBOPe HelHauuTeJbHa (puc. 2) u
IIPOIECCHl KOMILIEKCOOOPA30BaHUA, IO-BUAUMOMY,
He B COCTOAHUU MOJABUTH IIPOIlecCchl rugpoansa Pu u
Am [8]. B pesyabTaTe HapAgy ¢ OpPraHUYECKUMH
KOMILJIEKCAMH E PACTBOPe MOTYT CYIIECTBOBATH U
ruapoausueie Gopmbr TYI, KoTOphle HMPaKTUYECKU
OTCYTCTBYIOT B 3HAUMUTEJLHO 60Jee 6oraroit I'B cuc-
TeMe ¢ JepHOBoil mouBoii. BepoATHee Bcero, MMeHHO
rugposnsHbie dpopMel Pu m Am mpucyTCTBYIOT mHpu
IIpefeIbHO HUSKOM COJIEeP:KaHWM KOMIIOHEHTOB MOY-
BEeHHOTO T'yMyca B pacTBOpe.

B Boguoit dase 239 240py u 241 Am maxogarca mpe-

umyiecTBeHno Bo ¢ppaknuu 'K, npuuem B cucreme ¢
JePHOBO-TIONBOJIUCTON TOUBOil ¢ 0ojlee BBICOKOII
mojeit pactBopenHbix I'K oTHOcurTenbHOe copep:ka-
uue Pu Bo ¢parmum cocrasasier 86%, a B cucteme ¢
IEepHOBOH mmouBoi — 76% oT o6Iero KoJmdecTBa
paguoHyKJAUAa B pacTBope. OTHOCHUTENbHOE COIePIKa-
HUe Am B aHAJOTUYHON (hparkIuy BOAHOU (askl ABYX
cHucTeM MpaKTUuecKu oguHaroBo (68 u 70%) u sa-
MeTHO ycTynaer cofep:kaHuio Pu. Orauyusa B moge-
meaun TYD, cKkopee Bcero, ABISIOTCA Pe3yJaAbTATOM
WX PA3HOTO COCTOSAHUS B PACTBOPAX.

OcobeHHOCTH TOJAYUYEeHHBIX u3oTepM copbimu TYI
Ha cMoJie (puc. 3) HOATBEP:KIAIOT CAeJaHHBLIE BHIBO-
oel. Iz xapakTepa HM30TepM CJEAYeT, YTO COPOUPO-
BaHHBIE CMOJIOT (DOPMBI 9JI€MEHTOB B CHCTEME C JIep-
HOBOIl MOYBOII OJHOTUNIHBI, & B CHUCTEMEe C AEPHOBO-
IOABOJUCTON TOYBOIl CYIIECTBEHHO OTJIHNYAIOTCA.
B mepBoM caydae UB0TEPMBI OTHOCATCA K S-TUIY, UTO
CBUJIETEJILCTBYET O CPABHUTEJBHO CJIa060M CPOJACTBe
CcopOupyeMBbIX KOMIIOHEHTOR K KapOOKCMJIBHOM CMOJIe
U UX CKJOHHOCTH K 00pasoBaHMIO accommarok [4].
IIpn sTomM Ha cMoJie, CKOpee Bcero, copoupylorcsa
KoMILJIEKCH Pu 1 Am ¢ KOMOOHEHTAMU IIOYBEHHOTO
rymMyca, NpPUCYTCTBYIOIUMHU B pacTBope. B paccmar-
PUBaeMoil cucTeMe B PACTBOPE HAXOIATCSA HE TOJBKO
Hanbojiee HU3KOMOJIEKYJIsIpHbIe KoMIoHeHTHI I'B, HO
u ¢ppaxuuu PK u I'K, ceasaunusie B nouse ¢ Ca u Mg,
KOTOpbIe HEe MOTYT HePeXOAUTh B PACTBOD B OTCYT-
CTBUe KapOOKCHJIBLHOU cMoJbl. Biaromapsa Haauwuuio
B COCTaBe CMOJIBI ABYX PSAJOM PACIIOJOKEHHBIX Kap-
GorcuabHBIX Tpynn KatumoHut KB-4 obnamaer moBbI-
IIEHHOH CeJIeKTUBHOCTHIO II0 OTHOIIEHUIO K JBYyXBa-
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JIeHTHBIM KaTHOHAM, B OoCHOBHOM KatmoHam Ca’t u
Mg?*t, uro mpuBOAMT (PAKTHUECKM K MATKOMY Je-
KaJbIIPOBAHUIO TOYBLI M JOIOJHUTEJBHOMY IIO-
CTYIJIEHUIO TYMYCOBBIX KOMIIOHEHTOB B DpacTBOP.
ITomumo momOoOGMeHHBIX cBoiicTE cmoja KB-4 o6ia-
JaeT CIOCOOHOCTBIO OODa30BBIBATH KOMILJIEKCHL C
MOHAMU NOJUBAJEHTHBIX MeTaJlJIoB. B pesyabsrate
KATHOHBI JKeJIe30- U aJIIOMOTYMYCOBBIX COEIUHEHUI
MOTYT obMeHMBaThcA Ha KaTwoHsl Na' cmomsl, mo-
BHIIMIASA TUAPOPUIBHOCTh U HENTUIUPYEMOCTH IIOJ00-
HBIX 9JIEMEeHTOOpPTaHmUecKuX coeamHenuii [5]. O6pa-
30BaHNE PACTBOPUMBIX OPraHUYECKUX M MeETAJLIO-
OPTraHWYECKUX KOMIIJIEKCHBIX COeJUHEeHUH (B YacT-
HOCTH, (YJIbBATHBIX KOMILJIEKCOB JKejieda) CIIOCO0-
CTBYyeT AOMOJIHUTEeNbHOMY nepexoxy Pu m Am B pac-
TBop [3]. B cumcTeme ¢ mepHOBOII MOUYBOIl Ha BcexX
STalax SKCIePUMEHTa Ha cMoJie, BEPOATHO, COPOUPO-
BAJINCh JKEJIe30-TyMycCOBble KoMILIeKchl T¥3I. 06
STOM CBHUJETEJBCTBYeT TOT (haKT, UTO YyiKe uepes
CYTKM Ha HOHUTe OOHAPY/KEHO JKese30, KOJUYECTBO
KOTOPOTO IIOCTENEHHO BO3PACTAJI0 M B COCTOAHUU
paBHOBecus gocturaio 30% M0 OTHOIIEHUIO K 0OIIe-
My KOJHUYECTBY B5JeMeHTa, AeCOPOMPOBAHHOMY U3
nmouBwl. Ilo Mepe yBeqmUeHUA KOHIEHTPAIUM COPOU-
poBaHHBIX KoMiuieKcoB TV ycuiauBaercs B3aMMO-
IeficTBMe MeKAy HUMM, YTO MOJKeT HPHUBOAUTH K
06paBoBaAHUIO IOJUMEPHBIX KOMILIeKCHBIX ¢dopMm Pu
u Am B dase cmoarl. Bosee KpyToii BUJ M30TEPMBI
CBUJIETEJILCTBYET O 00Jiee CHMJIBHOM MEKMOJIEKYJIAD-
HOM B3aUMOJefICTBUM CODPOUPOBAHHBIX KOMILJIEKCOB
Pu mo cpaBHeHmio ¢ Am [4].

L-tun msorepMm B cucTeMe ¢ AEPHOBO-IIOABOJIUCTON
IMOYBOIl YKalhIBaeT Ha cHemudUUYecKUil XapaKTep
CcOpOIUU U OTHOCUTEJBHO BBICOKOE CPOJCTBO COPOU-
poauHBIX dopM Am kK cmose. Ilomo6GHEINT THI H30-
TePM CBUAETEIBCTBYET O MEKMOJIEKYJIAPHOM OTTAJ-
KMBaHUN KOMIIOHEHTOR copbata. BeposaTHo, B sTOM
caydae cMoOJia IPEAIOUYTUTEIbHO COPOUPYeT TUApPO-
ausHeie ¢opmbr TYI u Jauiis B HE3HAUNTEJIHHOM
KOJIMYeCTBe KOMILJIEKCHI Pu m Am ¢ ryMycOBBIMH
KOMIOHeHTaMu pacTBopa. IIpu saTom cMosia mpoABIIA-
€T TOBBIIIEHHYIO CEJeKTUBHOCTh IO OTHOIIEHWIO K
rarmoram Am(OH)?t u Am(OH); OcobenHOCTH U30-
TepMBbl copbuuu Pu cBHUAETENBCTBYIOT O CJIOKHOM
XapakTepe IIPOTeKalOIlero mpornecca. B HayaJabHBIN
MOMEHT, BEPOATHO, COPOMPYIOTCA OoJiee MPOCTHIE THU/-
posmzabie dopmer: Pu(OH)3t, Pu(OH)2t, Pu(OH):,
a B JaJbHEHINIEeM IIOCJIe HACBIIIEHUA MMH CMOJBI —
KOMILJIEKCHI Pu ¢ Kese30-ryMyCOBBIMU KOMIIOHEH-
TaMH PACTBOPA, UTO NIPUBOAUT K BO3BHUKHOBEHUIO
miaato Ha usorepMe [6]. Ha asTo ykaswiBaeT mosBiie-
Hue Fe Ha cmojie simmib Ha mocjiegHell cTaguu SKC-
IepUMeHTa, XOTA Ha BCeX NPeAbIAYIINX 9TallaX OHO
IIPUCYTCTBOBAJIO B PACTBOpPe, NPUYEM B COCTOAHUU
PABHOBecHs Ha cMoJie obHapyxeHo He Gojsee 6% Fe,
IeCOPOUPOBAHHOTO W3 IIOYBBI.

B cucteme ¢ mepHOBOHM HMOUYBOU [IOJIM COPOMPOBAH-
HBIX MoHUTOM TVYI IO OTHOIIEHUID K COASPIKAHUIO
Pu u Am B ucxomHoMm mouBeHHOM obpasne (15.8 u
17.5%) saMeTHO BBIllle, YeM B CUCTEME C AEPHOBO-

I'. A. Coroaurx u Op.

moazoauctoii mousoit (6.4 m 10.9%). Ilpm sTom B
IIEPBOH CHCTEME OTHOCUTEJBLHBIE KOJMUYECTBa YHAep-
JKMBAEMBIX CMOJION PaJUOHYKJIUIAOB OUEHb OJIM3KU, a
BO BTOpOI — Am mpeobiafaer. B cucteMe ¢ gepHOBOI
mouBoil mosu Pu u Am Ha cMoJie IO OTHOLIEHUIO K
KOJIMUEeCTBAM JeCOPOUPOBAHHBIX U3 MOYBBI TVYI
rakKke comsmepumbl (39 u 37%) m 3HaAUUTENBHO
6oJibllle, YEM B CHCTEME C JAePHOBO-MOA30JIUCTOM MOU-
Boit (17 m 21%). CpaBHUTENBHO BBICOKOE COJEPIKa-
Hue I'B B mepHOBOiI mMOYBe CIOCOOCTBYET IMOCTYILIE-
Huio Pu 1 Am B BogHyIO a3y U NPUBOIUT K IOBHI-
IIeHHOH copbIM sJIeMeHTOB cMoJioi. OfHOo U3 mpu-
YUH OTHOCHUTEJBHO BBICOKOU copbmmu Am MoKerT
OBITH OO0JIee 3HAUNTEJIbHOE IO cpaBHeHUIO ¢ Pu comep-
JKaHue BOJOPACTBOPHUMBIX (hOPM DJIEMEHTa B IIOUBAX,
mpuyeM AJA AePHOBO-MOA30JUCTOM HMeCYaHOH pasHo-
BUHOCTU HTH pPasauumsi Oojiee cyijecTBeHHBI [7].

HOJIy‘{eHHI)Ie Pe3yJabTaThl IMO3BOJAIOT CAEJIATE CJIe-
AVIOIIe BBIBOIBI:

1) oTHocuTensHOe comep:kanue TYD B BogHOI
dasze cumcTeMbl NOYBa—BOAA—KapOOKCUJIBbHASI CMOJIA
oIpenesseTca cOmeP/KaHNEeM U COCTABOM IOYBEHHOTO
TyMyca: yBeJIWUYeHUE COJep;KaHUA I'yMYCOBBIX KOM-
TIIOHEHTOB U JOJU HOABIKHBIX (PpPaKIIMII B UX COCTaBe
cmocobCcTByeT mocTymjeHuio Pu m Am B pacTBop;

2) TV HaxoAATcsA MPEMMYIEeCTBEHHO B COCTaBe
I'K xoMIoOHeHTOB BOAHOI (hashl CUCTEMBI, IPUYEM OT-
HOCHUTeJbHOe cofep:KaHme Pu B HUX BhIle, yeM Am;

3) OoJsiee BBICOKAadA KOHIIEHTPAIUA KOMILJIEKCOB
TY9 ¢ rommomentamu I'B B Bogmo#i (ase cucTemsbl
C MIepHOBOIl cylecyaHOl MOYBOM MPUBOAUT K ITOBBI-
meHHO# copbruu Pu m Am cMoJsoli To cpaBHEHUIO C
CUCTEeMOI ¢ JIePHOBO-IOI30JUCTOM MTeCUaHoil MOUBOIT;

4) B cucteMe ¢ JePHORBO-IOA30JIMCTON IlecYaHOM
TIOYBOM A0/ COPOMPOBAHHOTO CMOJIOM Am IIPeBOCXo-
JUT aHaJOTHMUHYI0 AoJi0 Pu, Torma Kak B cucTeMe C
JepPHOBOM cyIlecuaHoOll IIOYBOIl COOTBETCTBYIOIINE
KoauuecTBa TYO coM3MepUMBI, YTO BHI3SBAHO PA3HBIM
COCTOAHMEM DJIeMEHTOB B PACTBOPAX W Pa3HBLIM Xa-
ParkTepoM NPOTEKAIOIIUX COPOIMOHHBLIX IPOIIECCOB;

5) ocobeHHocTH noBeAeHus Pu m Am B cucreme ¢
JIePHOBO-TIOA30JINCTOM TTeCUaHoil TOUBOIT 00YCIOBISHBI
IIPUCYTCTBUEM B pacTBOpe ruipousueix gpopm TYI.
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