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TA0eTITO0 TOTOANNTA & Tawedirey”, dacaeons I.E.ETaica-
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TAT eéaocacéca, TOAACadadT100 o0aToEAé
faT Y T

A TO&AM0AABATEY Oece+ane

I11. 046 TTeTaey OAN eaé iTTiTa ai ToOecavee
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Taéoél efificdaTaarear aoTi +éfed e aefiTadnias TTNecdsdé a
naa0a 0aToee "aéoearnd ainaiaedé" (Etarcda 1.E., AdifastaT.A,,
= E.E., 1937; ETatcda I.E., E&43-43

eadé 1.E.ETan yoTé Taeanoe a0eT Taoarh T 1aiée
TOETATE0A8UTT & ONéToaTep oeTe+aiéed ddaéoeé a niane
ana T
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U8ET+100 & OdeT+iTcadT14801T00 ys&iaiora). Ta Toeiasd
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0Taan0aT — Taoéa NaT: 4 CTETOTAT adeaiey
Ei4T1iT, dac 10 736467481 10 O é A, a0 Aé T, 0T 060 10
T4aTeuTT NTaépaadl Taértorodp TTNOATATITAOU, TAéTa
4aecedied. T4040Tay ToTo Aé T, acacdi 1o O andéotio e I,
10, éT1a+1T, dadaée an 1aé6p fnoaoe+aiéop OTOT6E6, a
8T0TOTé T4 A0ET 40 TT1ai0a TTaeerital Taddadexdiey 1T
TOTROBATH0A0 04ETAT. IT €TaTiT OToi0Ea (1.1) a0daxadd e

S a, €aé oaéay ATAao0aeulT, e TTETE, 4 adony

TATaéT 10 024 ¢Tadd, +0T yéaTn afol aaeTnoaT 14 +4001640, a
Tyoe €a0ddToeé, € TTOT10 yéaTn ¢TETOTAT adedtey anou 1a +oT
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AaemxaTed, T-TTéTé, N - 1TTadeaeT0é TTETE a1 TOTeAAN0AAT TTAT
R M/w

dacee+-ey. Tadaoeiny O0aradu & OaéoTs-1 1Txanoas

ToTToarey (1.1). Eaé & yéaTh cTeToTé ToTITo0ee, TIT iTaddeed

TYoU yedTa4TOTA. 1 8aed0 6208ATASYT & daffi1a00€aa& 1 TAT yéaTha

M/w
& yeadTatoaie OAaéoTs-1 TTxadnoaa TTeelT o6ndairTaeod
fiedadpida iTroaaonoaea
0°{C}

b °{C;,,C5,C4,Cs}
A° {C,,C3}
T°{C,,Cs.C)
C°{C1’CZ,C3,C’:4,C5}

2.1)
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C=T+D
=T+A.
2.2)
EST14 OTAT, SA6TAY &¢ (2.1), 1 T@4T cATeRaol
c,°0
{C,,C3}° A
{C4,C5}°
P-A=T-0
2.3)
RiTorToaiey 2.1)-(2.3) A0VAEyPo
5. Tyou a044Toeé yéaTna cTETOTAT fias

M/w
éaalé yed1a10 6aé0To-1 iTxéf04a , €ée aoTil yéarna
CTETOTAT fRA-afey, Aa0dacedl -+A&BAc eAacea-88AT Aacefila
gaodaToee. 14Ta0Tae1a 4014 TaTa 6a04aToey, ieaedd, 8a0ddToey
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CZ*C].:CZ CZ*CZ =C4 CZ*CSZC]_ CZ*C5=C3
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OT TaTadoeeaadi, ~of eeann TTOToe4220 a4 E&ARAG
yEATRA CTETOTAT NA=ATey
_~0
C =C;
Al
C, =C;
-1
C; =C;
_ A2
C, =G5
-2
Cs =C;

TOTITOO0GE ETRdda yaeyaony od8asiasiai, r1aoyidod fa

gaoadaToeaeniaé aacen {0, b, A}, 4 OT adaiy Eaé f0d6éooda
M/w

OABOTH-1 TTaa04A 3340 TRTTAAT 4 i+e0aol, +o0T TafaiTi

4264 YOTO YEATH yaeyaony TyOSTATOT fi aacehTi {0, b, A, T, T},

+0T & TOoaény atéacaou ETNaa.

0aTadu 10 fETTOaT00ed6aT Tawa arfeiaiea Ta Taité éc
a0336aTT100 atoad éaocaidToeé yédaTna cTEToTé ToTridodee -
Adescdiée. AdeaxdTed ATTREOAY A TaodTaoe+anééd éTTnodoéoee,
aé TiefTeiol aa0iy, NTTATAAT &, THAZAETT & Baéhsiedé, 6Toy Ta
anyéay daeosney, éaé 10 naé+an 6aeaeT, Troaadéyao aaéxaiea
A TOA3BUTT acyoT1 0Teadfiodd O=A+1 4864TE4& OAETAT Ta 444

O/A=A/T, 041 4&reds, -+ 6aeadol adexdied a 0aadadrnoaa
O/A=A/1 0Teed TATHTNOT
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187038680

dacadeaiey a

Tddagaduieé éTirriaio aaeeony TTITeéal, a TTheaadpueé
{Le

7z AN ANO N~ NN N AN 7 - o ~A N N O . e~ k:-¥ -~ o~ ——~
634aeaaadofy, OT eNéTidp TTHEaaTaa0deuTTiRou iTeil
carefaou a aéaa

Ly =24 kI Z={0,#1,%2,..}

(3.2)
Tofpaa
L, =2% kT Zz={0+1,%2,.}

: (3.3)

- ¥
(3.4)
AT A0TOTT fi€6+ad a0aal ATATAROTT OaNfTAa0deaaol o6nETaed
TTaTaey (3.1) e 6fieTacd Tavdaeiaiey

Liso = L + L kT {012,.}

(3.5)
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Targia+ea , Toedtaéir é éaaadaoiTtio
F =1.618
6daafarep (1.4) i TTETxee0eUTOT éToTal OTéaaa
Liss = LiF Ly =1
T Teedd carenaod eée, TTéTeead ,
L, =FK k=12,
(3.6)
F kan
) {F =¥
NoTTeddy yearaioa TTneadataaodéuniinoe ,
TTé6+-adl
2 n kK — £ n+2
a K= ¥ F*"=F
(3.7)
NTToiT@aiey (3.2) & (3.5) - yoT daéosdnee, a
AtiTi f8o+3 arcadaot TTiedaTaacdeniinoe TAoATAT e

46y afiad , OT AT A0TOT1 fed+ad -
yoT TTAGAATAA0AEUTTAOU TOTTOATEE 0aéay, +oT
Lss _
lim, @y L =
(3.8)

ATANATeAaT d4éodnee 10 ddacecTadce ToeTOeT AaNETTa+TTaT
a3eatey OAaETAT 13 +afioé, Toiad+arTaé ETndadai a
6e0esTAATITI TOONAGE &c 44T BaaTon. IT aféé a TAdATT fieo+ad
TO 0aé & 14 1Téb+éeé Haéxared, oT AT Aao0T1oTi,



O3Tadu TadaoeT afeiairéd 1a of, +0T +&fioT ATasia Toéé+ed
CTETOTAT fa+aTey To 4édToTiée ATAOTEO & 0T, +0T fid1 14 8yaa
(3.7), & Toee+éa To 6110 (3.4), daadTa 14 fiedadpudid +earo

b
TTNéaataaocaéuitinoe , a fidgaaopuaid ca 1ei . Yo1u
fadtaéo fa 10fAen, -+oT RAaTT &adéxdiféd 1Tedo adou
Todafectaait i TTITUlUp 83éodnee TT-daciTio € 1Txedo adou
TaTAAAGATT, yenodarTéedTaaiT a odacidd oT+ée. Tartagay

ATToTT@arey (3.4) & (3.7), 1Tea1 carenaod

or
a_ A=A A>1 n31
k=¥
1 ’ (4-1)
N6 180y 8ya (4.1), TTEGC+A4T 60aaTaTed
A - A™-1=0
4.2)
n
ETOTOTA NTT0A40M04040 TATTETTE Baéddiiee -3T TToyaéa
Lien = Ljan-1 + Lk kl {01.2,..}
(4.3)
OBaaTaTEA (4.2) AAATT €cAdn0TT & 6203020084
TiT safiiacoeaadony, a +afoiTnoe, a éredd NoaoTaa [23]
AdTi40de+aneeée niane odaaTarey (4.2) TTdaadeyaony
BAaATRoATT
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EToie 6daafrairey (4.5) aey T84af0adeaira a

Q=] A=F

Oaae.1l
n _
- Qn Q =1- Q
CTétodafna+-arey Noadtaa ,
n | (2 3 4 5 fi 7 ] i g I 10
0, 0.500 | 0,618 | 0.682 | 0.724 | 0.755 | 0.778 |0.797 | 0.812 | 0.824 | 0.835

-0 | 0500|0382 (0318 [0.276 | 0245 | 0222 [0.203 | 0.188 | 0.176 | 0.165

4,=1/0]2.000 [ 1618 | 1466 | 1381 [1325 | 1285 | 1.255 | 1231 | 1.214 | 1.198

A, =1.381
adee+éra . A&&T a oTi, ~0T 1114éd effedataanaee
CTETOTAT Na+afTey AAATT Tadaoeée arevareéad 1a TTAOTYiTop
OTTETE NOBGEOGAN CTT 1a004aelaa
1 4 _
= pZQ) e
a e =137,03602
Troaadeyaiop +a8ac oaéed AaaxTaéoed Oéce-+anéed
TTAOTYTTO4, éaé
e, =8.854304x0 2
- yeédéode-+aneay ITioTyTiay,
6/1
[ 1,
h =1.0545919 %034 dae Xigé
-TTRoTyI Tay Tearéa, [ 1,
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fi =2.997925x0° 1 /f4é

- NETATROU Nad0a 4 4aéod1 4, [ 1,
e =1.6021917 %0~ %° &
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+a0088 OTAGETAU OA&ET éTiiTha, OrToyaT-afita Aaeaitaasdy
TOTITOOER (B0Ofea TTé. P.A.), & 4834TAAdY yOTI 0 A4 TAT ATgTedea
a802e4a, 0aé 0T dacdozeol AaT NATTOTeAAN0AAT TTHOU Ta TTea0
TEE0T, é0TTA & OTAT, 0T faT 34T ATETOSE.

NOCI&R0adpo AR&ET Tyol THAAGEUTODd 1 TTATA0AT TEETA
+a0003dasaiieé (0dodayad), woanoeiddaiieé (é6a), ATAUTea-
daifieé (Téoayas), 443 03 iieé (aTa3éayad) e aaaaoaoe-

(ryou TeaoTiTatd o0&é -0aodayad, €64, Téoayad, eéThayad,
aradéayas) TeaoTi n+éoae néiateaié +ao0dadd ra+ae, eee
foedeé - Tary, caiée, a atad ATToaaonoaar
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carefiaol . eée
Q"+Q"1+.+Q=1 0<Q<1

(5.4)
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,\I NAQ L N0 N XO A LN s

, T+3aeaiT,

Litn = Lican-1 +ooF Lo + e k1 {01,2,...}
, (5.5)
TTRETENEO edaay ~anou odaarTarey (5.4) — yoT 4aTidodeanéay
1oTadanfey, OT 43T T Tee 1T TAdATERAOU éaé
Qn+1 2Q +1 —_ O
(5.6)
Caaa+a ToGnéarey éroiy 6daafarey (5.3) eee, =0T OT &4,
n=3
68aaTaTey (5.4) Toe , ATTOMGAR0 TOTAOTA OAGATEA a
daseeasad. Nadeadl addaartaree Teéaotia
Q°+Q* +Q-1=0
(5.7)
Q=(Y-2/Y-1)3
cataio . OTdaa TiIT fadadony e
Y3-8/Y® =34
4€6A4340a0TTIO GdaaTairep . Tofipaa T1adtael
TTETxee04e0TOE éTHATU 0BaaTATEY
o= +3/33)¥3 2017 +3/33)¥® 1
3 3 3
@0.5437
(5.8)
YOT CTETOTA 2-id+aTed TeaoTia a neo+ad aad0iTTe+anéTar
A36AaTeY OAETAT Ta 00e +afioe. AddaeT e neTaaie, anee O=E+N+T,
iT aTé, fisdarTaé & THaaTé -anodé



=0.5437,
Q2
= =0.2956,
Q3
[ =0.1607.
—N-1
. Qn Pn - Qn
ETore 6daaTaiTey (5.4) e ciaaiey 48y
n=1,....9
TO&AM0AABATO & 0346.2. TOT&0RT, +0T, 638 & ATéeiT
Q=] PR=F
a0od, &
Oaae.2
B Qnl (01)
CTeTO0A Ra+aTey TeaoTia
n [ 3 4 3 ['& [8 g
Q. | L300 | D618 ! 0 544 -,--'.i'-.: 0.509 '-'|;'-.';-4 0502 | 501 {1500
] ".."I I 500 [ 03g2 i.'l_i_'Th 481 | 0491 .|:|_.'_-.:.-- [ 04498 .499 | 0.490
F | '?... 2 (WD 18 839 1.927 1. 956 1084 | L 1 G5, [ R
Pafii Tode T 0ATAdU TARETEUET eT6p caaa+6. NiTaa dacadeei
TOBACTE Ta 0de +afioe & AaffTTOdeT 046 TacOAaadiTa 4aTéiTa
TOTToaTesd
E+N N+T
U= - x—
N O
(5.9)
P p2 p3 P+pP%+p3
TiéT=éi E= , N , 1=, 0=
P=Ql=18281

- 6TOATU 6BaATATEY TeaoTTa (5.3). OTaaa
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TTAOOTEATEY — 1TéTee0déuTaie. OTdaa - Téaoddze
C >0
€T1aanoTda, a - TTAOOTEATEey Ta 44T i+a0
J=Q@+i)? i

16Ao0 - ETy66e0eaT0 aenéTioa, - dTaraay

fidddéa feTe 00 TOTOATOTA. 0Td4a 04éotiay AOTETTROU (present
n

N = A O A~ N N~ s~ _——~ e~ AN 2O Of{Ck}ki) A~ 00 A X

value) & TA3N0EOTT ITAT TTOTEA TEA0dxaé 14830 aeéa

Aey yoTé vdée fiddeed a0TOTE TTeacaddel — ATOOdATTYY
io
iToTa arétaitioe , €ToToay Trodadeyaony éaé aaeifocadifraé
TTéTeee0deuTOE éTOATU 60aaTaTEY
PV(i) =0
(6.2)
Odaafared (6.2) TacOaadodiy 6daaTafedi noTeiiioe, ese
t=0 Ig <I
60aafaredn aroraiTioe ToTdéoa 1a 1T1di0 . Aree ,
i
aad - yoobaéoearay oGiT+iay foadéa TOTOAToa, OT
Ig >

=)



\\\\\\ Q axan

43€M0ae0aelTab éTdoTaé caéep+arTad Taxad e e
P

aroraiiioe  (6.2), fATToddonoadputieé  TToTéo réaodzedé
-111...1
{ o ). OTdaa ooaarared aroraiinoe roereiado aea

(6.3)

+OT Mol TA +OT &1T4, éaé 6daaTaTed TeaoTia (5.4). xéfiea
a=0 b=1

é T4 yagypony eToiyié 1 1TaT+847a (6.3). TA0d6ATT



£890) f=0 n!
{ } ={-1,1.,2!,..., 1},
S(0)=1

tO0 o n-1a,,0)40- D

( b
S1) =0
f0@) 1 nnn-1),..n
( b, )
S(¥)=0
S(0)- SU)=1  S@)- S(¥)=0
ITRéTEués e , OT Tofip&aa
J1 (0,2

fieda6do, ot - aenéTroiaé TiTxee0dél ToTaéoa,
Toad+apCIdaT 68aararep aT6TaTTiOE (6.3), Afiddaa iGTIANOA6A0 &
-1
lp=d -1 J
d4eT1OAAT, Tdé yoTi1 TTd1a AToTaiTnoe , 844 -
(n-1)
cTéToTa - fd+aTéd leaoTra. T+33€41T, 0T O0daafTaied
n_

Q' =1-Q

, Trefiddapuaa Tatauaiita CcTéTOTa fararea
NoadTa Ykt TH0AaTTOé TTéTee0dcUTOE ETBATU
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o (k+1)!
A 2=y

+6aT0 TTNEAATAA0aEUTT04E , e 183af0adeara a
0aéé.3.
Oaae.3
. Fr I Ry
xeféa OeatTia++e
JI | IL |r .ll'.l ! g f ; .'!'1 .|I Fq
R | | 2 ] 5 ] } THET
R - ] 4 7 [ 18 L 47 |76
| . . ! I SO . A AN
Ris |1 ) 0 1 7 I8 43 |18
Nodae TTNEAATAA0AEUTT0AE Oeartra++e e10asan
Rica
roaafnocaaeypo oTeléT ToTnoda TTheaaTaaoaéliThoe [81,

Fo =Fn-1 m
N- TradaoTs naaesa Tacaa, N Naaesd ia ricedeé i
a3 ?2
TATTA0ATATTON 01 TTeRATE4T Ta 046éTa ~éféT Tatcra+adi
a "F, =aF,
N . 1aTdei1as,
_ _ 2 _
R = . Ry Roas = Ry Rusg = _ R
N , N , 4N )
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(7.5)
Uy
T7a Trdaadeyaony OBATY Ta+asiiaie -+eafaie :
k=123
e TTeedd a0l TaTgia+ana eaé

A 0ade. 4 Todafvaaeatra

e Risar 101
1Tiéadtaaocaéiirtnoe ~efiaé oera Oearra++é A
o Fe/FeE o
+aforTnoe, aeaeti, +01 1.494, o.a. yoT1 TO1T@alea, Oxa
o Nimygy B /R = o
ATROoA0T+1T aéecét é 1.466 (1. 0ade.l)
AdeTaaoiTi [9] adnéacaiT TOAaTTET2RATE], +0T
I:{k+l +m 1,01
efiTTélcTaaréa TThnéaartaaocaéuimnoaé TTeeadd
Téacaoufy TTeagTal Tde ecgo+afeé Tiyoe+anéed o0aénoTa,
farenarTaod raéeaiie+anéeie noedToaToraie daciasaie. N
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Fo =118

faiToacaeoey , 0.4. ATATa4340 i 43 RETATAOT TAUATT1
T =118

0a4é.4

) Fil Ry (10.1)
xéféaoéraoeéaria+r+é .
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AToTAUAA T.1. %éfiea Oeatra++e. —1.: Tadéa, 1984. -144 i
Adzdeu A.A.O. Tavea éTacée. - 1.:1998
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NTOTET Y.T. Noddéosodiay aadiTiey fAefiodi. - Beineé
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NeaeoneTar ATioaadnoaaT ITaT 0162381e0a0a TOOAE
ATTaciaiey, ITaineaesne, priney
DAOAPAD: TaTadeal araéec ATl TAT TAUATa 61 e+afeTé nodse-
008iTé eTOToTadee dach aaiTOd aeTeéTae+anée aéoeaind ftaae-
TaTeé Ta Td4a140 eTdd&e0TTROS. Aféd0o0 THTTATO4 aTciTeild
efioT+Teée aTcreéiradrey ne6+aéitd Toedié a oélé+anééd
f0B6806BAE 4dach 4aTTO6. A BTAd arTagéca TOdAATOATO TAETOTAOA

Aadadiead
A T6340400180 5a4T0A0 (D0aada A.A., 2000; 2001; 2002) 40i&e
SanNfiTTOdATO 04a0TTETaAe+aNéed TATTAO TTRodTaATeY adoTiaoe-
cedTaaiiTé eToToOTAGETITTé NefiodT O 6eleé+afiéed foddeads-
100 aaiiao0 aeTéTae+anée aéoeaild fTaaerareé fa TiTTaa
Ta0adToée TaoaioiTé eifoTdiacee n TTITUUP Toad&uTT
iTcaadadi a6 04énoTa-oaéeta: «Patent» — TATTATOA Nadadiey T
. ) dcas s A
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0868008 TaTTAdaATATIT  TAoUIAnoaéyaony ToTaddéa Ta
ETO04E0TTAON AATTA0 TT éTTodTép aasdroitnoe. Noou yoTé
TOTOAA080 & fiedadptidi. A 5aaTod (D0aada A.A., 2000) & aead

daetre~10d 0OcéTa, fTa TiATTad &T0To00 ThoLARoaeyaony
TTAOOTATEA andd 6e1e+anéed od6eodd, adTaytiéd a fitnoaa daca
4arT0o6. T1 adniTa Tadare+ar, andar 1an+e00aado 82 ¢ra+aiey
aey aoTiTa (A06TT aoTi1a) &€ 55 48y 086063 TU0 OJadTaATOTa
0+e00aay OT TanoTy03EunoaT, +0T aoTid &, NEdaTaaodsiiT,

E:‘i.'_' | Wi THE ¥ peimnagpos =T Faimapun TRE [Fpyr N TR Tt Primnpoe- |_h'-- EI Prenrmp
f PR TS T ST | Insassrnoeis.. |BaaE T | | nanesmeer.l h—
: ; T . r "y | 8 o 0 I 2
| . + +—
i i i 24 (M — 24 |47 | CF2 SO2 -2 | 9% C12 | flll'-ill |
5 (| 1 25| B~3 |48| CF3 MOy = 13084 | C1%—1 (117 FU3I—1 |
} | 8-3 |26/FE -233 (49 | CHI 2 P - 1 |98 | Cra— 1 118 TI2—1
| =& o'} a5 3 Al 3 |30 L | o i Tt L7135 I (119 FIs 1
3 | o ke .‘Hll'lt 36 |51 Ci2 P OC N BISd | L0 I 126} TEZ I |
B | MaA I I."ll 5 2% | 52 13 SH 1 9| 17 | 1
7 K i |'~Il [ 3 53§ CHI - 2 |76 LCF2H-1 ":l'i-|l'll-i | |
|H A 2 il CH 1 |54 [ CHR 3| TT 13 I 100 CIH 1
] PR 12 CHZ 2| 55]CCL '||'-'i'|i ' I 1 {1 C3H |
1 ol 13| CH3 1 | 56 55 = TRCLOE—T Q02| CAaH .
5 15 |34 PR 3 STICMNO I Hl:llL.lH' G103 C5H |
. i | 1 liil':"l 24| 58 [CHO K] :-;_'1'II ik I
ERIE 16| SO >l5a PFO— 3 |82 | CHZF-1 ll'i‘! 7TH i
F ] 37| BF5 I | 60| MNO2 I | B3 2 1 os CREH i
1 1 A8 P 24 |6l | BNOE i |.~<-1 i |||s:-'; [ 8] i i |
& =1 } L= I 62 | NHS »  ®gS Cd i :|r|.\.|:| 1O =2 831 OCR
|-'! =] | 2 I i S0 2163 OO I_"!;'Hl 5 1 :i“"’_{ Il 21 ".'.: CCe |
I?hi ok . 41 (CRO2 Z.!E-::-'Il s e BT | O 1 1IRCI2H -2 ({33 TCa 1
(L | 1 42 I« L ] :-!-'- [ 1 (B8 7 i _I il 3 1 |13 L3
| = | L 12|43 (ASCY 13 | kée | NUS S OCH I Hiaz s 1 i35 CRY 1
Z1 | HE 12|44 § MH — 24| 67 SO0 "} o0 O i Rzl — 2 13e F1 I
22 | PB Zd |45 [NHZ =13 | 6RO 91| CI0 ! il I CRI 37 NF2 i
|23 BA 2 46| CF 3 |69 OH 1 92| 11 I 118 PHS I
fesi X A Nmw mn NS QLN AN me0 X0~ 0 = = ANO N e~y A
AEy dyaa aoTiTa, €iapued Tadaiaiiop aaéarorinod a
A= A AN NANOS AN A N Mm@ N 20 =N uns max N A0 im0 n Aii i A
danfitacoédaar o 1aiée fitadérareyd, ToédadalT TanéTeéuét
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[
TOe1a0a0, efrTéucoy oSacoeloact Tadad
(Christensen J.R., 1986; Parry K.P., 1979; Noon R.A., 1982; Schulse
E.F., 1984; Eadasaita b.A., 1975; Fischer A., 1973; Chupp J.P.,
1978; Zimal S.D., 1979; Takahashi R., 1974; Wakabayashi O., 1974,
Fogel K., 1973; Griffith P.D., 1973; Schulze E.F., 1984; Weissmuller
J.,1984; b0a&éetaE.A., 1975).
na>nb; ML=5&9617-8619(0-0)*mistake 21&<35&

A 0860a caTar aéy 5&8161-10199& & 21, fi+&o0ay To Ta+aéa,
Trddaceée caiai TadTael TardadecliT 333aaTTGé eT0ddaae:
9617-8619 e Tiiotianoaeyai enroaseaied: 8617-8619.

ML=7&10141-10144/ .K6-1; 78&
A 0&8n04a caT AT a8y 7&5093-10224& & 78 Tradadee caiar
ATanoT carefé: .K6-1 afTheT eirdadearead: .K6=1.
ML=64&492; Repl CH(3)=CH(3) New val 2 # old 3
ML=64&492; Repl F2(4)=F2(4) New val 1 # old ?

A 0aééd «Formula» 48y 64&492-521& ATaR0OT TOEaT+iT

TAT N0BOEOGBTTAT Odadiafoa: - O — CH - F2 artiel
10a56a7ed: -0 -CHF -F.

ML=68&1160; Repl C(7)=C(4) New val 2 # old 4
ML=68&1160; Repl C(19)=C(11) New val 2 #old 4

A 6aééa «Formula» 48y 68&1160-1193& Taseas ceaie C(7)

e C(19) afivaaéyai TdTrovaiiop nayclu: C*C.
ML=72&150; Repl C(3)=C(3) New val 3#old 4

A 0&8M0& calal 72&150-162& AaTanoT 150-162/B=O,...
arTnel enroaseadired: 150-162/B=H,...

L
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adadep cazaadony
aayaeypony
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Q
Q.
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Q.
-

Nmexy~ O

oesée. Taroeiaos:
1(4) CH2(4) New val 1 # old 2.
7&1- 5092& aey noéoeooéu |éT iTiaddalaianoT

-2’;

2) ML=72&1; Repl C(14):C(13) New val 1 #old 4.
A 086704 caTar 72&1-41& & TTH4aTaé Tradascee caiar: 1-
41/X=,... TiOTI1af04éyaT efrdaacairead: X=H.
ML=68&7509; Repl A(l):A( ) New val 1 #old ?
4334T TTAT 6cea: A ATTReT éfiTdaaeared: Al.
ML=34&4302; Repl T(75)=CS2(23) New val 2 # old ?
A 08éfi04 caial 34&1-6257& a Tradaceée caiaifa T=CS2
arTinel efrdaaeared: T=CsS.
ML=34&4227; Repl T15(87)=0(25) New val 3 # old 2.
ML=34&4227; Repl T16(92)=CH2(26) New val 3 # old 2.
A 6781683 Tade6oa 34&1-6257& 14406 6céaie T15(87) &
T16(92) 8afTTETRAT 6cde éda0iThoe fayce: T15-.V2-T16.

A 0&éMn04a caT &t 34&1-6257& 46y NOBOEOOD 4227-4231 A1 &f0T
Toedi+1T 333aaiiTé caiaifa: .v2=2 AaAfTTiel eéfrdadearea:
V2=1

ML=4&1816; Repl X18(23)=X18(0) New val O # old ?
ML=4&1816; Repl X8(27)=X8(11) New val O # old ?

A 08éfiod cailadl 4&1816-1820& a TTHNedaréé Tradacee
baaearey TaenrTelcédaidd A& calafad Ooaaeéaéta aey
43eT7&+T00 10868008 ATTAET TATIOUATITA: X8=OF, X18=F .

ML=3&4552; Repl V1(15)=H(12) New val 3 # old 1.

A 0&4éM0d calal 3&4524-4741& AaTaNOT TATOAAGEHTTE
carefie: V1=H aaraei: V1=N.

Tae4Tedd +anoT enoT+reéTl Neo+aéiTé Toedde yaeyaony
€Eéé T33301T TaddaiTaé 1Ti1d0, éeaT TaTdadééuTT Tiduano-



TAOAOTTT 4aB4ET 604aEaT0 4804 TO addada & naycl «0adyaony»
Taxa0 Teé1é ééeé TATATOTO «TABAcOAoNY» Taead TaTel éc yoed
OCETAN GABET-ERAT 40048 T A6RCAT daNTTETRATTON. TardeT14d

ML=34&4330; Repl N(54)=N(24) New val 4 # old 5
ML=34&4330; Repl T8(63)=CH3(25) New val 2 # old 1
A 10868008TTI OAA4TAT04 OTO1660 12ad86wa 34&1-6257&
faycaiTd oOeile+aiéeie naycyie o6ced N-CH & T-N
BafTTETRATO 48063 TO 4803a 4a636T, 4 OT adaiy éaé N & T8 -
ABeceT:
|
S02
|
—CH--———-N---.K5-
|
| T8---T10
| | I
| T7 T9
|

| |
—T---T3---T4-
|

,

ITyoT16 & daeié+1006 N006€068ad, éTaaa TRoTIanoaéyaony
caidfa T8 ia éTiTédaci0a aoTid, ToTendTaed ToEaT+1Ta
nodaotiaated daefe~iTé faycup yoTaT 6¢céa fi 6¢ETT aoTia acroa,
OTOY & OTO1 0684 1ad66a 0AETE fayce T40. Aéy onodarairey yoré
1TTa0do 1T0€ TATAOTAETT & N006E00dTTI O0adTaiod eciaieol
acaeliT1a danTTéTeaTed Taxas 6ceaie: Ne T-o61aTuzédl, N e
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S02
I

~CH----N---_K5-
|
I T8---T10
I / /
1 717 T9
| | |
~T-——-T3-—-T4-
sp-
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I'T eceTeATITé al@a TA0TAGEA TOTaTAGecedTaaTa oele-
+aféay fOB6ROGBTAY ETOTOTA0EY 4ach AATTO6 AeTeTie-Anee
2808aT06 HTAASTATEE Ta TOAATAO 6TOSABOTTAOE fi TTHGA-
A6pUIeT 6fOBATATEAT AOYAGATTOS TTASAG ITHOAE 48y 32 ML
(TAATEOTO6 84T0), Aep-aptied TTEyasa 400 6T3166 1adé6ma
& ATTOAROMOAGPTIES &1 A0B6E8003TO6 &T0803a6Ta, T6aa00AAP-
(&6 TETET 100 00fy+ 6TTE530 100 6& T &+-Aieed iTaae TaTeé
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o6aasa AA. AeTeTae+4feay ATROAAEYPUIAY TOTASAT O
TTAOSTATEY 43cO AATTO0 ASTETAS+Af6e ABOSATOS 61 e+aneed
iTaaeTareé. Oele-afeeé aecaéi. TAadaycOee a Tadea e

aarias aeterae+anée 6 Ooele+dnéed nraaeraireé
Oeie+aneee aecaei. OeceeT-6e1e+aneesd 1Tadée e eTioaroee
anoanoarciarey. TTaineaesné: Ecaad. Chem. Lab. NCD, 2000,
i1.58-70
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d4260eTITO0 féTaa. A TAO+TTi ATHoTyiée EéTioaiodasey
44036074 a éadaeeécaoToad Taea, TTyoTi6 €0 TaTaddxaied é
eadtoedeéavey ToedTal yoed aadadéota cao-86aiara.
Toeiaraied @4 1T TTGATéydd TTadfneou éTioarodasep
44046074, a & 6yaa Ne6+ada - NTcaadaou 4ad6aéola Trodadearitar
oerTa. Tarseias, aey aéTefnesa oeoaia dacdaartoara TaoTaeéa
efradoedTaaiey aadadéota - TETAETNOAE édefnoaseTadade+aneTar
haaeda (TEN), aéép+apuay TT a 430014 eee eiadoité
ao01T6ada TThédadp iTi
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E.D., 1957; Uhara l., S.Yanagimoto, Tani K., 1961; Uhara l., Hikino T.,
Namuta Y., Hamata H., 1962; Uhara I., Hikino T., Namuta Y., 1963;
Kishimoto S., 1973), Taaé (Uhara |., Yanagimoto S., Tani K., 1961;
Uhara |., Yanagimoto S., 1962), Tagéaaey (.Kishimoto S, 1973),
Téaoera (Kishimoto S., 1973; Aacvaita N.N., Atéasda A.T.,
ATéaddaa T.1. e ad., 1983; ATéasda A.T., 1990; Kishimoto S., 1963;
Keating K.B., Rozner A.G., Youncblood J.L., 1965), nadaada
(Kishimoto S., 1973; ATéadda A.T., 1990), ¢TéToa (Kishimoto S.,
1973; Kishimoto S., 1963) & éTaaélioa (Keating K.B., Rozner A.G.,
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Youncblood J.L., 1965; Uhara I., Hikino T., Kishimoto S., 1965); a
0aéaed TéneéatTa Fe,O; (Kishimoto S., 1972; Schrader R., Tetzner G.,
Grund H., 1966; ATeéTa 1.E., Noaceedaneay O.1., Noaraita AA.,
1988; Noaceedaneay 0.1., 1aé0wdaa C.A., ETo4éuTeéTaAp., 1990;
Schrader R., Kroll Z., Seifert S., 1965; @Daoéei A.T., @edyda T.A.,
Ed0éTaT.A., 1990), Fe;0, (Schrader R., Uogelsberger W., 1969), CuO
(Schrader R., Leren J., Fritsche B., Ziolkowski J., 1970), ZnO, TiO,
(Aadaéoita AA., Tte+aita A A, A6yita b.A. & 48., 1989) a dyad
o0&l e+aneed daacoeé. Eacacecaotol aéoeaedrtaaée i rTitTaip
aaéuoTaée (Uhara l., Yanagimoto S., Tani K., 1961; Uhara I., Hikino
T., Namuta Y., Hamata H., 1962; Uhara I., Hikino T., Namuta Y.,
1963; Kishimoto S., 1973; Kishimoto S., 1963; Keating K.B., Rozner
A.G., Youncblood J.L., 1965; Uhara I., Hikino T., Kishimoto S., 1965;
Kishimoto S., 1972), écidéi+arey (Adaaeoita A A, TTé-aitaAA,,
A6yiTab.A. & 4d., 1989; Eerasiai N.E., Aacaraei AA., Aaanaraa
E.D., 1957; Schrader R., Tetzner G., Grund H., 1966; ATééta 1.E.,
Noaceedaneay 0.T., No&raita AA., 1988; Noaceedareay O.1.,
Tagdhodaa CA., ETodcuireéta Ap., 1990; Schrader R., Kroll Z.,
Seifert S., 1965; Schrader R., Uogelsberger W., 1969; Schrader R.,
Leren J., Fritsche B., Ziolkowski J., 1970), édo+aiey Uhara I.,
Hikino T., Namuta Y., Hamata H., 1962; Uhara I., Hikino T., Namuta
Y., 1963; Uhara I., Yanagimoto S., 1962), iaaéitatd aaoToiaceé
Toe A0iATeT1 aaaearee (Aacaita N.N., ATéasda A T., ATéasdaa

T.1.e408.,1983; Daoéei AT., DeédydaT.A., EdneTaT.A., 1990).
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0aé Toe enfnedara € @aoaeeécaoTdTa, 1TAdadars6oad
“OTETATTIO Téadearep” - édo+afep e aaeuvdaarep Uhara |.,
Yanagimoto S., Tani K., 1961; Uhara I., Hikino T., Namuta Y., Hamata
H., 1962; Uhara I., Hikino T., Namuta Y., 1963; Uhara |., Yanagimoto

6T TTéacaiT, ~0T a0 Al ol 60T1aTuzadony a ot

0%
-
[

éaoaéecadioa aaorod (Uhara 1., Hikino T., Namuta Y., Hamata H.,
a T a 48anoyo: Toe 473-

xeda aefétéaceé T1adépaaée aaoToa oaaro (Kishimoto S.,

1973; Kishimoto S., 1963; Uhara |., Hikino T., Kishimoto S., 1965;

Kishimoto S., 1972; Kishimoto S., 1962). AG&T TTéacaiT, 0T a

83aéoeyo daceTediey 168aaleTTé éenetoa Kishimoto S., 1973;
i

973 E, é1d4a Toxéaapofy aenétéacee. Oéacar T
1farep aaoTeTa, a aariti féé+ad Toereiapo o6+afocea a
gaocaceoe+aneed oaagoeyd. Taadrea aéoeaiTioe Taarag,
T€éd63and, Taeeaaedaltod e cTeTohd éeaocaeecaoiora TThéd
[

Q = N aw =m

Kishimoto S., 1962) dacéTeeaiey Taddéene

atotaa (Kishimoto S.,

76



&
aafey (Kishimoto S., 1962) yoaitea dTél aé0earad

eéé Aaelodasarealn &T

Toaéoe+anée T1a eciaryeéanu, TTyoTid6 dadee+ared aéoéartioe
€a0aeecaoTaTa TTNEd 6éacai1a0 TAdAATOTE ca fi+ao éciataiey
a80€ATTEé T1TAAS0TTNOE TAacTa+e0aeluiT €& naycaiT OTEUéT i
6adee+areai TEToTTROS aefneteaoceé Traag@aiiop
éaoaceéoe+anédp aéoeaiTiou Tadaré+anée TAadaaToaiiTarm
Téneaa 0eT1éa 0aémxad TAUYNTYPO TTYAEATEAT Ta 43T TTAdd6 11RO
1470 A00Taa aeneTeaceé eee 4404éo0Ta orTaétaée (I1oTe V. 1.,

1Tadoado  aéo
iey CO at CO, (Schrader

(Schrader R., Leren J., 1970), Co & 83aéoee ieadédTaaiey
dafcTeéa Gchrader R., Tetzner G., Grund H., 1966; Schrader R.,
Tetzner G., Grund H., 1966).

AaoTea  (Tetzner G.

\\\\\\\\\ -

Schrader R., 1974) ecé+aée

i ecidél+aree aéoeaiTnou
2a0 Aatcoanocacl TOTITOOETTABUTT TOTaTé-
adaartoée (Shirakawa T., Shimizu K., Toi K., Ito
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AaoToai e (AaaaesiTaA A, TTe-aifaAA., AGyTTap.A. & a8

el

Teridaa 0c0ATA TacaATA 8ETAGTAY caaeReiTAOU 6A&8UTTE
AeToTROS Teefsdrey CO To  eTToATodacee ae1&dTa Ti,",
Tadacopried TEN, 0.4, eacaseoe+anceie 6aTodaie Vasypory
14704 A00TAd yOes TETHeTHoaé Ta TTaddorThou. Toe+ai TEN
0301 e+4fiée T4 Toxeaapory. ATedd OTAT, TATT &¢ ORETACE &6
oToIesTaAaTey - [asddaared  TadacoTa Tde  AQATees



Ba4TO THeaed
gééca (Eervéoi .
Schrader R., Uogelsberger W., 1969).

fi0B6E00DTTAT € yTadadoe+anéTar fiTToadonoaey Taxad odade-
dopriei e adtianoaai e & BAzA0eTE 8a0aEecadTda. A 8AcOEi0a0d
T40aie+anéTé TAadadToée éciaiyadoiy oaifoTyiéd Taxead
a0Tiaie a 63zd06a. YOT 1Tx&0 Toeadnoe & TTyaediep 1Taad
8T10ecd00a0eé fi TroetaéuTaie agy éaocaéeca T1aeaoTiiaie
daffioTyieyie e itexdiep yradiee aéoeaacee. Adoied aaotaa
a4 éa+anoad roe+erna atcdafiocatey 6adeluiTé éaocaceoe+anéTé
aéoeatinoe Toe Tadaie+anéTé TAadadToéd eéaocaéécaoidta
dafiii aodeaapo egiarared O4a1e-6dTary (Schrader R., Leren J.,

aaceaoTiTa éataéécaoida a 1afoTytdd adaiy Ta0+1T O6xd 1Tadée-
8&041 0é TOTHANA:AT ., TaTde140,08TéTa B A, E6oTéeT N.A., éTT1adTaa
N.T. 2&,1984,58,1-6,/.1385-1387;E60Téei N.A.,O8T-
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®dféy N,O Ta +efoTé TTadsdiTnoe  dddiarey odaara 29
éAse/iTél, TATAET 1T 1404 TTEON0EY TTAAd0TTHOE TOTAG80AT &
ddaévée Tia TTatwmadony aT 192 éAse/iTél, Tde+a1 Ta=iad
yiadiedé aeéoeadacee & éT3a6e01TI foarafe carTefafey
TTa3861TROE eTadony TayTay ToTrTooeTraguray caaeneiTinou
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adtey Mg,CoHs ,
T0dcedopoiy +adag foaae "T1a0are+ané
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:
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0 036AAT-ATOTATA
Ta0aTTORT &+afédp TAdAATOB) ORTAT TT EATTEUCTAAES 0adeed
aey ToeATOTacATEY T84aTT-1431€44006 éadaéecaoTota

agjeadestaarey oeeetadenartea Niesria I.T., Esuei AT,
T7ac6Ta A.T. & 8., 1989) & féTOAcA AA0ABECAOTOTA Ta TATTAS
TAToaTeneaa aaraaey (A6yiTa DA, CTeéTOTanGeé AT, T1T6-aiTa

£2026CA0TOTA AT NOB6EO6STE adosTeeda (T1Té+aiTa A.A., 1990),
&T14pUIed  ATA0AA CaigNis(HPOL)(POL)1z € CaigCriss(HPOL),
(PO4)12



A 0a4é. 2 TORA34ATO TAGTOTONA dacéeuoacn (supova L.A.,
Sadykov V.A., Solovyova L.P et al, 1994), TT&6+ai 104 17ée Troe-
Tecavee onéTaeé nefodca LaCoO;, LaMnO;, Lay,Sr,CoOj

aéoeaavee, oera 1aeureoq,

fitTaaérareé fa 6acTadé Tnoaa TdTacéoTa
HMexomesie | Annapet | Bpems | T9C | S5 wie dasoemil cOCTAB MPONYKTOR
PeArEHTEl MO, ¢
LagiCChh, SH-150x2 | 300 00 T LaCol, (hex)
Co OHRCO: Al 9 LaCoO; [hex)
550 12 LaCorCh (hex), CosOy * LalOHK*
Cosi0g Laa0y | 3H-150=2 | 300 T00 T LaCoOy (hex), Laf0fH),*
ATQ-2 180 TO0 T LaCo(, (hex), La,0y**
Lag{C Oy, BH-150=2 | 300 To0 - Lay 150 4000y (bex),
Coy(OHYRCO, Lay0u00:% 500,
Sl
La:0y, 860, | 9H-150=2 | 300 | 900 41 LS s Co0hy [ ek
Cozlly ArQ-2 180 | 900 15 Lig78r03Co0h (hex), Coaly®*
LaalCOn s, ATD-2 G Ton 15 Lag 1502000, (hex), SnC0*, LajOH)*
Cog(iOHR 0, 180 L] T Ly 7875 5Co0y (hex), Lag0y®
Sn{NCh)e 180 | 1000 1 Lz 3515 +C o0k (hex), Coy0,**
La;0s, M | 3H-150x2 | 60 L] 4 LaMn0; irh), Laz0:C0,*
60 |1o000] 26 LaMn0)y (rh), LayCy**
18D ] 4.1 LaMinDy (rh), Las0n**
300 | 600 . LaMOhy (rin), MnQ, Las0uC0,
300 |00 | 10 LMy (b, Mn0,*, Lag0.00,*
0 | son | 7 LaMnCh (rhi, La(OH)K**
AlND-2 180 | 700 4 LaMnCy irh), M0, *, La;0;C0:*

* - peseci; ** - Coeasl npumecesi; (hex) - rexcarosansnst, (rh)- pomBmeckdi
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6TA2810800 & ATA, 4 OTT ~efied &d <anoe=iT
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Ava Tairei Tataétaaeialn ToeTararean
TadaiToeTe+anéTé TadadToée yaeyaony Tafanaied aéoeaité
6ach fa [1Theocdel € TTed+aréd aéoeaiTal éadcaeecaoToa.
Oaéel T40TaTi a0ée TESATOTABATa Mo-, V- & Fe- 820a&e¢adTod
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0T1eaadneocaoaroéodéitTrauaiey, 1 Tatneaesneg, briiey

DAOADAD: TAOTATT eA3daddee arasTiée ééé TOHYITAT TTaTaey
dacdaartoal TOTA80 e Toaca 430a8TOCEEe+aliéed 4at1anoa, a ~afoTThoe
7 - (4/-3éaoTéfé - 6 - TéATrédeTeae - 2 - AcT) - 8 - TéfiéderTeeia a
€a+anoaad daadatoa aey OTOTIA0OE-ANETAT Trodaacaiey adedca (2+)
O&el - AiTcaaTed 4Tedd yOOAGORATTAT 04AFATOA 0AcATITAT éeanna
NeToac 23400 BaacHedé 2 - aieiT - 4, 6 - 4é - 4éadTéenerédesena f
120080TT Taodéy 1oé 0 - 5°N 4 fiddad TN1 A TTHedasptiel 6aasaredi
THEAATAE 4T4 T 1 T+888T0. Aasaa & fiTee 4eacTTey 4Taaasypo

aferiti Fe (2+), €

4+4T€4 3 n00. Taé yoTi Trodadediep 1
a@apo 100 - édaoiha étee+ancada Al, zn, Cd, Mg, 50 - édaoida
&8Tee+3M0aa Hg (2+) dideseey, 2 - 83a0T 04 éTee+4anoaa Ni (2+), Nu (2+),

i o

fou | = 625 i,
16aT0daoey Fe (2+) 0,
a

PaaToa TOTTAGORY & TTaTio Oeie+aféTio  ATaaeia-
Tep(Tene+aiet A T. & 43,1969,1989,2000), a eT&TiT 7 - (4 -
jeastene - 6 - TenTredeieses - 2 - ach) - 8 - TéfedeiTee o
OTO1060, &TOTATA 1Teedd 400U eATTEUCTAATT :
BAAATOA 46y OTOTIA0OS+AMETAT TrO4a46aTey eTia 4300aa-
EATOTTAT 0864CA & 045 Te+4M6e0 & TASATATOS 1208083620



=N -
oA A-N=N-I M
N
i OH {1)
H
Odeu 8aatTol - echnéared TTATAT NTaaetaiey oOéacaiité
O6TOT16e0, TacadapUaiT TTal@ailiTé &éTT1odanoTTioup, +o6afo-
ol €& ecaedacdéuiTiolp d&iaéoee Tée OTOTIAo-
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4TAa4eareal artad atTauaia 1 0
TaTaTTéda0TaT TAadaThaxadTedl a1 Tied+-atey o6noTé+eadd
ATA8O0STOTOT 1 a0de+aféed sadaéoadenoeé

041 T40A000TE TéaadaTey 199-200°N - (dace)

NTaaerared OTOTET O8anNoaToeTT a OToiaieas,
aeTaoceoOToTaAT€Ed, 4aeTaoeenteudTénead, a 4&tad  voe
Tadddaarée, TETOT SANOATORTT A yoaTTéd, daicT 8

&Té064); 1200 AT (fRe.) (éTeddaiey B6eiTe
A1 (AAOTOTA0STITOA éTéddarey 6eTTEeTTATAT &Télva); 1350
AT ! (ETeddaTey Tése T &ae TTATAT 8Telva);
930 AT (f&.) @ 1440 AT ™ (ny=y ); 1550; 1665 AT ( Ni=f ; Ni=n
réoeiéaéra e 6éiteera); 1735 a1 (N=0); 2890 A1™; 3080 i1 ™
1

Nir.n-ngr); 3260 - 3280 AT (nww); 3420 - 3450 AT~
ar60de 1 Teé4é08ydTay ATATOTATAY faycl 8 - Téfeder
T1aé441T, %: N 55,01; T 3,28; T 17,16 (¥T dag

8-TefedeiTeeTan eTiale adéica (I1) & 6ieTaeé
OTOTTAO8e+aANETAT Trodadéarey aedeaca ()
DanoaTo GéacaiiTAT iTaaérarey 6To16ed (1) ATOTAyO TOO0AT



ETOTATATOTAA N ATAA4GATE4T 1 éarée éTioatodedrTaarité
acToiTé éénetod, oanocartd oradedapo T1T+0e ATnéoda;
TTEe6+aiiop ATélu eedédca (1) oanodateypdo a 20-25 1ié
aenoeecedTaariTé atal e éTee+anocaar 1T TadairTiyo 4 1adTop
éTeao aieT Té L] ey 1€

acae1Tadénoaddo n eTiTI xadeaca (Il) a

210404284 ST 6,0 - 9,0 fi TAdACTAATEAT TESATATITAT 4 NeTeé

06430 éTiTédéna n TATTATal TaéneioiTi NAdoTITaETUATEY Tde

625 T1. ETT08af0TTAOU B3aévéé acaeiTadéncaey Di=|'*, -
| Y887, ATROAAEYA0 290 T1, (Me - 140488, R - 53323410 6101680 1)

ETI 8467 TTA ITAae TaTed 4240 6NOTE+@A0b Tédanés ~adac

1TAOU ETOTOTE

I1TéydTOa ATTOTT@aTey ETITTIATOTA 4 6T1 164614 ®acadca
(1) fiATaaeTaTedn (1) 6foaiTacarTa T1a0TATH ecTITeyd 100 nadeé,
TOYITE ééTéé ARiona, 0dézxed TT édéali Tafquarey e

eTee+4f0aa aspierey (I); 6eféa (1), Tairey
TY0eaaiyoeesao T eTee+anoaa 30608 (I1), aadessey (1), 4a6-
8020TOA éTee+afoaa Teedsy (1), 1aae (1), Aaefoa (1),



~i o~

éTée+anoaa 6eToe4a -,fiveudad — eTiTa
CaaeneiTiol Troe<anétTé TeToiThoe danocarota 1o ol
8anoaTeTa € ATToTToaley éTioatodacée iiTdaeTarey 6To106e0
() & iTéé sedcadca (Il) (1 =111, danoaTs. NdaaTarey - 83asaro, v =
257¢&, | =600 11) r6eadadTa ao0aaé.l
Oaaeesal
KonnenTpanns | KoHIeHTpanas Cootnomenwe | Onmwvccras
pH wenesa () & PEATEHT:A B MOTARNA ; MIOTHOC T
PACTROPOR pacTRope PACTROPE, pearedT pacTeDpa
MO (71 MOTE {71 Me:R Aon, M
5.9 4107 10" 1:5 063 |
6,8 410° 210" 15 | 0,70 .
7.7 410 2-107 J=5 0,74
8.7 410" 2100 1:5 0,69
6.8 1,810 1-10 1:56 0,042
7.8 1.8 10° 1-107 1:56 0,045
6.8 7.2-10° 110! 1:14 0,135
7.8 T7.2-10° 110 1:14 0,145
6.8 1.08-10°" 110 15,25 023
6,73 110" 1,210 1:7,5 0,28
6,75 2 4-10° 1,2-107? 1:5 041
[ 6,75 32107 1.2 a0 143,75 | 0,53
6,75 410" 1,2 -10° 1:3 0,66
6,75 48107 1,2 10" 1:2.5 0,66
7,65 24107 7.2:10°% 1:3 0,33
7,65 6,4-107 3,2 107 2:1 0,15
7.65 45107 4,810 1:1 | 0,23
CaaeneiTnol Troe+anéTé TeToTTioe BAN0ATATA ETiTedéna
aedeédca (1) i iTaaeTarTedl o6Toa16en (1) To AMTToTTEaTéy Taoaseé
83233710 (1=1A1; V =256, =600 11) T6SA33ATT 4 0a4é.2
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Oaaeesaz

:Bm"i.l: il "'. ‘;)?:ﬁ: ilfm::l.ll:ﬂ'l'pml Cogrrae | CRrrAkecEs
pi il II'J}L F': b LR s Codt ICHHE E]
{oarTas. ) P‘";:T“ ];-:Ei:::mu i;ﬁ:‘:“ Feill}B | Semeao | naommeer.
STHOpa X X S . =T E. (RN PacTROREL
s i Il:': :a, CLERT| P li :-t.:lr!n. P::‘m iy Besog HM
|
6.75 3.0 12107 | oa | Le 10 1:7,5 0,28
6,75 3.0 1,207 0.6 2 4-107° i:5 0,41
6,75 3.0 1,210 08 | 3z-a0° 1:3.75 0,53
6,75 3.0 12107 10 | 4107 1:3 066 |
6,75 3.0 1210 1.2 | 48107 1:2.% 0,545
675 | 10 41000 10 | 4tod 1:1 0,20
6,75 2.0 S I S T T 1 1:2 0,42
6,75 3.0 1.2-107° 1,0 4-00° 1:3 0563 |
6,75 4.0 610" 1.0 4-50°t I:4 0,64
| 7.8 5.0 2- 1ot 1,0 4-10°F 1:5 0,65
| 745 | o8 3,207 1,6 i, - 107 2:1 0,15
| 785 1.0 4107 1.4 | 56107 1.4:1 o199 |
| 7.58 4.8-100° L2 | 48 10 I:1 023 |
765 [ L6 6,410 0.8 3,2-10°% i:2 0,29
[ .63 .3 | mzaoet 0.6 240 | 13 | 33 |
| 7.6% L 2.0 8107 0.4 1,6-107" I 1:5 028 |
T 65 22 | gg0”° L 3810 Bl | 024 |
CaaeéneiTiou Troe+anéTé TeToTThioé d&afocadTda To NATAds-
®afey «edédca (II) & Troei1aeuiad oOneTaeyd eTi1TedénTta-
dacTaarey aasica (1) i AiTaaeTaredi otaioceéa (1) AT 6,8 - 7,8;
acyoT51é 1.10° iTél/é fiTaaerarey oToi6en (I); Tatiéé Taudi
5afi0aTéa 50 1&; 1=1/1; | =600 T1; n=5- Te&+4M0AT TIOOTA)
ToeAa454 T4 4 0a46.3.
Oaaeesas
Baato 5 mn 1107 mons /. pearewta; | Bawmo 3 mn 1-107 Monsn pearena;
ofmmii ofises pacTeopa 50 Mn ofitei offbem pacTsopa |
X5 mn |
Basmo ] OnrrHeCKas Basro Ourruyeckas
wenesa (11, MAOTHOCTE wenez (11), IIOTHOCTE
MET MET '
" TR SO R S (S TR
| wme | 007 _Bs | A sl
20,0 0,141 44,8 | 0,53
25,0 . 60 | 066 |
0.0 0.230 = - |
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TOCATOTAGATITAT €¢ TAaoaéee+anéTar 1aa

f0ATaad0 TTAT Saf0aTsa adedca (1), 10 Té 10%-TT1aT dafocaTda

jdeaoToeToeda deadTéeneeaiefra, 5 1e 10° T 5&afioatda

fTaaerarey 1), aTaTayo aT Taoée addcaoiT-aiiea=iai

a6 T 7,0, 0OUCIA046UTT Taddiamedapo é
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NTa&dzaied @=&8&ca (Il) Ta0Tayo TT eaeeadTAT+=iTio
G0abeeéd. bacoeuoaott Trodadediey xaeaca (I1) & 5an0aTda iiTee
TaidTey 10444410 4 0a4é.4.

Oaaéeovasd
| |Hafizen| S W
; Cpenne | Orrsen|
. B.:n T o p : Orrsen Morpeiocts
I p L WEnesa | wenesa A oHeH| . epens,
Pearent | pact- (1T}, saxr |(IT), mxr| THAY9EH | He S . 100%
HM 2 -+ : ot J
EOpa B50mn |BS0mn| HE 5 . '
| { | pacTsopa pacTsop| 0
| ™~ B
1
[

T4 Tun-| 7.0 600 2000 | 200
pokcu-6- | 7,0 | 600 | 20,0 20,8
okcompu| 1,0 | 600 | 20,0 21,0 | 20,56 |048 2,36
MHIHE-2 - ! 70 | 600 | 200 20,2 (
30}k 7.0 Wl 20,0 19.8
S-okcmxm-| 7.0 | 510 | 20,0 18,8
wonme | 40 | 510 | 200 202 |
I.10the- | 70 | 510 | 200 190 | 195 |0.87 4 46
| mautpo- | 1,0 | 510 | 200 18,8
TIHH _'_-',-I'F 510 | 20,0 20,8 | I

|
OTOTi 40de+4an

A~ A~ N ~T..

dafoaToypo a ataa e i i
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fiaéadoaennoda enTTeucopony A 6GaxaTi 4364 Ta 0aéénoaa.
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iTac6eeavee. O+aT04, 1T A0, AiTcaapo TTA0d eecTai i

EoceuoeaedTaared Aaraoe+dfée 1Taede6edTaa
TO8804a40 aTciTaeTTi0Oe dacee+TTaT &0 Tdel
eTiedTaarita noaaT éT1oTa yaeyaony TTe
0aadeETE» 846ADM0A. AdTAOGES, ATAAAEYY 44T +46TA4GA &
TTa60 TTE6+e0U ETOTAO0 fi €déadfiodaTe a TTETES

Ta 1Té acieya, TAATciTaeiT. xa6TAdé ee@eTi NETe 1T 0M0dT
OTAT, Taelcy eATTOedTAA0U OTA AABATATITNOS, ONETASY dTeddiey e
2ecTATTOEé 6TeeaBUTOE TIO0 aATAT +46Tadéa. N éazeanl TTAOT daTaoe+anéeed
a 1604 fiTcaapony 1Ta0d aTgiTeeiThoe. E 2005 4. TOTAEO AATT

0T6p TT4a4a60 T1an

[°N

AT adoey. TTaedo a0oi, TOA40 TadTaeony & Taf fai eos!
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enneadataarey 1T Aaeéyiép yeaéodTeeoind 4aTaaaté fia
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Shuvaev Alexander after graduating from the Chemistry
Department at the Natural Science Division of Novosibirsk State
university worked during period of 1975-1978 years as an intern at
the laboratory of complex’s chemistry at Inorganic institute of
Siberian Branch USSR Academy of Sciences. He worked as junior
scientists in the laboratory of electrochemistry during the period of
1978-1986 years. A number of physics-chemical methods of
coproportion’s  equilibrium investigation in systems of
diacidocomplexes of mercury (II) were mastered by him and
received a range of high-exact data, on which the definite
conformities were opened. Experiments on efficient of various
electrodal systems at high pressure were carried out and a set of
significant data was received to solve the problem of standard
measuring values of pH in seawater. In 1985 he successfully
defended the candidate dissertation on theme “Mixed
diacidocomplexes of mercury (1) in various solvents”. Since 1986 he
became working as a teacher at Novosibirsk agricultural institute-
university, firstly as an assistant (1986-1988), than as a associate
professor (1988-1992) and a head of the chemistry chair (1992-
1999). The National committee on education in October 1990
conferred a degree of the associate professor upon him. At that time
he took part in educational, systematic works and scientist
experiments on influence of electrolyte additions at cellular grassy
sap. From 1999 he has been working as an associate professor at
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the sub-faculty “Chemistry” in Siberian States university of means
of communication and studies questions of creation computer base
of biological active chemical’'s data. He has 70 scientific works, one
of them is patent, constantly publishing in annual scientific
collections “Chemical design”.
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