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BBEAERROE

eOmMTH HAXOAAT CANOE UNDOKOE IDHNEHNCHUE B NDAXTHRE COPONHOs-
27HX COPOENTOB [0 OTHONGRAD K NOMIDHMN ¥ WENPEeIeNbAN COSANHOREAM,
#X B JOCIENENE roAN BAYANM BCOOABSOBATH A4S HOBIENUEHHS DASINUHNHX
dpuuecel NS SArpASHEHEEOIO BOSAYXA H CTOUNHHX BON, VIO UNEET BAXNOS
Ouyr wcCactopanus seoxmros B (LCP w sa pydesou BOATBEDARI uHe~
Z€CN0CPRdHOCTs UPERIEVEHNS DAMUMHEX [MINKO-XUNUMOCKHX WETONOD.
HeToA rasoBOd XpOMATOrpaldul, HECHOTDR Ha OnpelerdEENe IpeWsymnecTBa
TA4 aUNApETYPA ¥ BHCOXAA TOWNOCTE), (OKS BCUOALIYETCH HEROCTATOWN,
XOTA GOJIBORAET WBBNEWH LOHRYD WBJODMAMMY O XPOVErOrpalEvecKux CHod
crmax copdenron. (ooTouy HSYUENEE XDONATOrpAJNYSCKEN WETOAON HOBMX
UEOANTOS © UGEBD HX UPAKTHYECKOID WCHOEBIOBAHEN OWYEHH ARTYAIBHO.
10 HaCTOANEro Bpesend ROCTATOWNC [(OXHO H3YyueH: XpoNaTorpad:
YecKze CBONCTDA USOXMTOD THIA ), HO OTCYTOTHYDT CHOTEHATHYECKH:
coenenud AX7 THAS V. VEEAY TeM 7EN J IPEICTARIACT HOCOMHeMHMA Te-
operEveCKuid § UDAKTHNECKN] mETEDEC, PAX KAK 0GXANGeT CXOAHOE CTPYR
PYpPod € THOOE {, 5C OTAIVASTCY VONBUCH 3SCORIAROOTHD M HHMN Dac -
UpeleIENIeN FATHOHOD B SGHCHTAPRMX Auedxax. D SBESE € TeN, WO B
mwnmmmmm
Wmmmmmm
.Wmm.m,lmnmx.w
©7 ustexarh CONLUOE ACEMMETDRM REKOB, NPOBOAHTL WCCAGAOBAHMA HDE
dozee HESKEX TOMUEDATYDAX, YCROPATH ¥ YUDOCTHTH TEXHEKY XPONATO-
rpajuvecRore auaINsa. [pONE CRASQNNEOrO, UGOANTH THNG U Texze Bu -
FONHO OTAWYADTCS OF THIA ) TAXENE UGHHNME AXY IPANTUEN CBOLCTRAME,
E8X BHCOKAS TEDNOCTACRIBHOCTD ¥ KACIOTOYCTOAWBOCTS. 5C3 270 Upen-

|
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OUDENEARIO BNOOD LGOAWTOB THOA | B EENECTBE 00BEXTA HOCASLODAHEA.
Jeap ¥ Hayusas HOBM3HA DACOTH 3AKADYAETCH B HOAPOUHON HCCAEGRO-
BEHAW XPOMATOTDAJUNECKAX CBOGCTS HEfOCTATOUNO HIYWEHRHX NEOANTOD TH
oa 7, COpCpRAMEX RATHONN REROWNMX MEPARNOS N cepedpa. (Ips SroM Ha
HOROHESX , SanoRmenmmMx ueosuvaus Lila¥, suepsut OUBApYREeE0 ©ANC WS~
BECTHOE B ANTEDATYDE ABICHAC HHBEDCHE NOCALROBATOIBHOCTE SADHPOBA-
HIY KOMIOHERTOR B SOEMCHNOCTE OT BeIWWMEs 1podu ofefuna OpE pasie-
XeERN TAEKEX m‘m‘m'%%‘ccﬁﬂ Cylljo~C . loxasama
BOSUOZHOCTL DASAGRENHN WMC-TPAsC~CyPHIGHOS Ha REoAwvax Puma 7. lo-

. AyNens nUEPRES RARCOACe NOSHNE AAHENC O BENIWMBAX JAGDEABARET BOEX

4-x ®30mepon dyraiena Ha U4 mCCieRoBammux odpasnax neoawron. Odma-
pyzen S5)3ONT vAINX Sevenemmi, SaxIpUADEEICH B DOSKON HOBMECHEN OUB-
SH0B yAGDEWBANMT OTANA ¥ NEKOPOPHX APYrEX rasos ua odpasuax, coxep~
samux 2o 10 ¥ comemBmMMX XaTHONOD HOPDEY na RamAl. pydwAmi m nesui.

Ocolul umrepec opeicramiter odmapysemie Ea odpasuax Aglay Bos-
HORHOCTH DADUPODAENA OJe}uHOB B (0 NOCAE HX JUECHDOBARMT DN ROMHET
HOR Temmeparype, YT0 y¥e BHEADEHO B0 JBBOBCROM MEANHCTETYTE, rAe
paspadoTana HOBA&S WETOAMKA oupenexemida (0 8 saryASEiEEON BOIAYXE.

Fia 28ENTY AHCCEPTAINYK DNROCSTON CNEAYTIME OCHORHHE (OZOXeHHS :

1. Damamue GPRPONH EATHOHOB I CTENCHN SANONENNT NMN HaTPEY B
NEOAWPAX THIZ 7 Ha XADAXTSD DASAGESHIN FraeBUR0POAEEX Ia30BHX CHe-
ceil, DEINYRHN YACPEWBAGMEX OCHGHOB I HEROTOPHX TEPNOANHAMAYECKEX
Gymumd a1COpOMDOBREHEX ra3os.

2. HEBEDCNA NOCIEROBATEILBOCTHE DADADOBAHNT EOMUOHGHTOB HEROTO-
pHX CuMeCel ras0B B JABNCHMOCTH OT DEINVENE IDOCH oxedWEa, UpEpOAN
KaTHONOS, CTCUCHN SaNCNCHWI HATDET WME H TENUEPaTyDH KOJOHKH.

. 2apupoBsamte OXWCE yraepoas u oxefumos C.-C. ws wosomox,

ep AepEanMy EOEETOM THRE Y.
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FIABA I

JUTEPATYPHHL OB30P

leoanTs, KOPODHE HSBECTHH B MHHEDAZOIWN CBHNE ABYX CcroxerTmi,
npmw:mwwmnmzsm[lj

CIEBOCHHNE T'OAH BOSPOC HETEDEC K USYYCHED CBOACTB IPHPOAEHX NHEOAN-
TOB # CHNTESY HX GHANOrOB, KOTODHE CTAIN IDUNEHATHCHS B UpARTAKE AAN
pasAeneHns raseoBHX ¥ EMAKHX cueccll HA OCHOBE DasSINWNES B paswepax
MONEKyJ KOWIOEEHTOB, GEArofaps 4YeMy Sa USOANTAME ODOYHO YTBEDARIOCH
maspanue “woaexyaspuse cuva” / 2 /.

Hayxe #SPECTHO yxe chume 40 BUAOB HPHDOANEX UEOXRTOB, LpANEM
MX WNCHO NOUOAHAETCH HOBuMM maxoaxaws / ° /. (puponmme ueoxnts dame
BCTPEYANTCH B BMAS BKIDYEHE B ADYrEx MENepaiax, @HOTAa odpasyor 10~
CTATOUNO KpyuENe saxexu. Omm mainens » Espone, Adppmre, Awepuxe,
Asuu, Homodh Cexamaum u Raze Ha AHe Tuxoro oxeama. B Cosercrom Conse
TAKEC ¥W3BECTHH COJABMNE SANSCH IPHPOAHNX NEOXNTOB, B TOM WNCIEe # Ha
Yxpanse (B Kpumy, Saxapnarse, Boammu) / 4-5 7. Exaroasps uccregona-
ausy A.A.Tearupesmnse / 6 / u r'.B."saxapas / 7_/ xopomo wsywems upu-
ponnse neoxutH Ipysum (Axasmuxe, Axaxxaxaku, lserss). Halzemu rTexze
neosury Ba Ypane, B CuCupn, "adaiizaxse, nAa Kawvarze # Hs HoapcKoM
TOIYOCTPOBE.

mummmnmmmm-
Ay uacTUNAME B TPEX BSAUNHO UEDICHENKYALDHHX HAUDABICHHAX BEYTDE
KpucrarxmYeckod pemETEM, B CBASH C 4eN BHAGNAIW C TPEXMEDHCH, CIOHC-
TOi ¥ BONOKHECTOR (nenoweuncid) CTPyKTypoi.

Jo wepe HAKONIEHWS HOBHX RANHHX O UEOJUTEX NOABIANNCH ADyrue
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ApenAnoCHIKN Ars Kaaccuduxaimil Ha CoXee CTPOroi Kpucrasorpapuieckoi
ocHOBE, JTOT BOONPOC HORAPOCHO U3NOXEH B woHOrpadum O.J.Cemneposa ®
H.l.Xuraposa / 8 /, a Takze B RoKTOpCKOi Amcceprammm T.I'.ARApom:-
gamswax / 9 /. Caenyer ené yxasars Ha RiISCCHjUXaMD, NPELIOEEHHYD
FappepoM, KOTOpas OCHOBGHE HE WOAERYJITPHO-CUTOBOM NDHSHAKE NEOINTOB
4 NOApASAeIseT BCE HEOAWTH Ha 5 rpyNn B SABNCHMOCTE OT DASMEPOB
"axoxmux oxom™ / 10, 11 /.

npesaoxensol V.M. Jycamuns / 12 /, neoasrs oTHECERH K COpOeHTAM Nep-
BOIO CTDFKTYPHOIO THIA, TAK KAK HMEDT IODH, COPAsWepHHEe C axcoplupy~
euunu woAeKyzewn. o kraccmpuxamuu A.B.imcexssa / 12 /, passudaouei
TpH THOA aAcopdentor (HecHemdUuECKW: ¥ [ BuAa CHeUM)WIECKEX), HEO-
AuTH gpamanzemaT ko II tEny cuenafuvecKHX aACOPOERTOR, HECYmMX CO-

epenoToUeHEEe "+ - SAPAAS.

lUeoanru ¢ xSCTKOR TPExwepHo4A cTpyxrypok (fomasmur, madasut,
WOpneHaT ¥ AD.), UPEACTABIADT HAUCCABEEA HETEpeC AAd COPOUMONHOM
HpaKTAXH. {PHCTALIH JTHX HEOAWTOB NDOHMBAHH MEKPOCKOUNYECKHME NODa-
e ( BXOZAMEMY OKHAME), KOTODHE BEAYT K BHYTPHEDECTALINYECKNM NOIOC-
TAM, SQHUNADNMM NIDEMEDHO UOXOBMHY 0O0sSNa BCero kpmcramra / 10 /7,
A€ ¥OryT COPOHDOBATHON WONEKYJH I'aS0B WIHM DACTBODSHHHX BEmecTs.

Yepes BXOAHNE OKHS HDOMMXEVT H COPORDPYETCS 3 HOROCTAX KpHC—
TRANOS JEND TE WONeKYMH, KDHTHYECKWi Daswep KOTODHX MEHLmE, 4em
JAHANMeTD BXOAHOIO OKHA&. KOMIOHEHTH CMeCH, COCTOMIEe WS OoNee KPYIHNX
MOJEXYX HE UDOHUKEDT B KPHCTALI.

HprrTuvecKknd pas¥ep MONEKYJH 3aBucar or e Jopus u Axa cjepu-—
QeCKHX MOJNeKYyX COBlIgAaeT C e AuaweTpou. 1i7 CHNMETDHYECKAX WOAeKyX
BTOT DASHMED DABEH 1MANeTDy MAKCHNAIBHOTO NONEPevHOr0 CeYeHds, nep-
neEiuRyasproro e Axumme / 10 /. Bexuumps KDUTHYSCKHX DAsNepoB HEXo-
TODHX MONEKYyX NOKa3amE B Tadaune I-1.
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Tazux oCpasos, JEOINTU, B OPIHSHEE OF OCTAIBNEX ARCODOeHTOR, X0~
pouo copOEpYD? TOABHEO TE MONORyIH, EPMTHUOCKHE DASMEDH KOTODHX 10 ~
3BONSDT ¢ UPOHERNYT: B HODH Kpucransa. OHu OGIaNasy BHOOROE oopium-

(¥, B7)0 AL 0gxSi0,-yR.0,
e U’ - opmomaresvsme xavsoms (Na*, K m ap.)
¥” — AuyxDaNenysue sauomM (Ca‘', Ba°* & ap.)

Conepsanwe kpewmeséua (x5i0.) @ soRs (yH 0) » mpucpaniax pas-
HHX BEAOR USOXNTOR EOXedserca B mupOREx apenesax ( < + 10 ).

(ApARACHNe KDHCTALIY ECAUTOB HOCTPOSHH H£5 TETPaaApoB
( S1,4100,, cousvamie sovopux / i3/ CpHBOZUT X OUPASOBAEED CTPYE-
TYPEEX enduil - KyGOOKTAIAPOS COAMINTOREX GUOXOR) HAH ADyIEX IOXE-
3APOB. § SABECHNOCTE 07 RIS JOCIEAHEX ¥ CHOCOUDB COGRMHEHMA HX ¥R~
4 TAREe THIL, He BOTPOUALGMECH B JpEpode., doaywsER Jyksemume oGouma-
wenaa: A, i, ¥, ¥, 9, L8 pp. (pucrasiuveckas OTPYETYDa NEPBHX TPEX
THIOB COCTYOHT H° QLHHAKOBHX "CTPONTENBELX GEOKOB" - RyUOOETEBAPOS,




Puc.I-I. HoXeXN KPHCTALINYECKEX DENTOX Neoawron Tuma A (&)
nmtana ¥ (6), & Taxme wux Odoxsmux noxocred (=)
2 (r) cooOTBETCTBEHHO.
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ARAADIMXCA COVETamNEN 24 TerpadApos ( Si,A1)0,, B 24 BepuAmNSX KOTO-
DHX mexomsTes atows Si m Al. Tax xax Apa evowa 0 ZRITOTCE OCHWNME AAR
RGEAHX ZBYX TETPASAPOB, TO KydooxTasnp mocrpoem ms 24 aromos (ci+ AI)
-mmnw.m'mmm',muaeé-
AeanToBOd enmmmned, COCTONT 43 6 KBANPATHHX rpased, 0OpasSOBaHNHX
4-UNeHHEME KMCHEODOAHMA KOJAbUENE, M O rpaHed, NOAYYEHHHX HS 6-wieH-
EHX XoJen kmcxopona (pme.i-1,a). (locueimie KOIBUA IPERCTABISDT CO-
Goi oxma ( $~2,3 A) B wauwe moxocrs (BHyrp: Kydooxrasipa) odsiuow

150 A® u amamerpow 6,6 & /15 7. Copyxeypuue RMMKGH KyO0OKTAsADa
COCAMHADTCH MEEAY CoO0d C IONOWBD KUCAOPOAHHX UDHSH: 4-4UNCHHHX B l€o-
JWTEX THUA A AN G-YNGHHHX B HeoxuTax THHOB X u ¥ (pwe.l-1,a,0).
Crpyrrypa TEOA A NOJAYWHTCS NOCHEE COGUEHEHHA KYyCOOKTA3APOB MEXLy CO~-
¢0id NOCPeACTBON 4~-WIGHHHX KUCIZODOAHEX MOCTHKOR ¥ DACIOXOZEHUS X B
OPOCTPARCTBE [OA NPAVHER Yiiawd, HANONMEA] DECHCIOKENEEe HOHOB B
xpucrasne NaCl, Wexny € xycdooxrasapamu ¥ € KMCIOPOAHEME MOCTHKAMH
odpasyerca oiHa Goapmas NONOCTR, AUAMETD M 00bEM KOTOPOL, paccudTan-
mne ¥ ¥, AyGumuennn / 15 / #a oCHOBE DEHTreHOCTDPYRTYDHHX ASHHHX, CO-
cranager 11,4 A u 776 A® coorsercrsemno. BXoX B 9Ty NOIOCTS OCYmECT-
BASETCH C 6 CTOPOR 4Yepes O-uieHHMEe KHCIODOAHNE OKHA [0 HANpPABIEHWTM
TPEX BSANMNHO NEDHCHARKYJIDHHX ocCel, THaMEeTD BXOAHHX OKOH AJd HeouN-
POB THIA A SABUCHT OT DASWEDOB DACNOJOEEHFHX Yy HEX KSTHOHOB X CO-
craniser 4,2 A ans odpasua NaA.

KpucTariy NEOINTOB THOA A OCpasyp¥ SIEMEHTADHYD KyOHYECKYyD
muelixy (napawerp pedpa a = 12,22 A), cocrosmyd us 0aHOA GoXBEOR mO-
JOCTH B BHAC 26~I'DAHHENKS, © BOCHBMYNER KyCOOKTASAPOR (DaBHHX OAHOMY
MOAHOMY) W TPEX 4-UNeHHHX KHCIODOANEX wocruxos / 15 /.

leonurs PUNOB X W ¥ ABAZDTCA QHANOTANN (OEA3NTAE N HMEDT HOWTH
coveranus KyGOOKTadApoOB, TO €CTHh KyUOOKTEdADH COGNMHADTCS MEeNAy CO-
Coif noCpPEACTBON 6~WIEHHHX KHCIODOAHHX WOCTHKOB (ODHSM) W pacuoia-
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rapTCa 007 TETPASADUYSCKHME YrASMU, HeNOMIHAS CTPYRTYDY aiuasa.
Bmmmmo@ux:!ammmmllﬁﬁ.
a 00s3u cocramaser 6I1 A®, npesumas aNANOrWYHMe ISPANETPH HOJOCTEN
Tuna A. BXoA MOAEKyA B Coavume NONOCTN UEOAUTOB TN (POEASHTA OTKDH-
BEETCT W3 7-X CTOPOH 00 HANDABGHMSAN YETHDEX TETPESAPUYEcKUX ocel
nmmxmmlmmmmm-
mummma-9a[16] C DoMOWBD STHX OKOH COXbEME

mmmwmmmm 110~
JUTH THNOB X # J COOCOOHE NOrJoNars SHAENMTENLHO CoNee KDYNHHE MONE-
KyaH, uYeM NeoanTH THua A. NoxeRyaspume caTa THnos X ® ¥ orauvanres
07 THOZ A HE TOXBKC DGSMEPON BXOAHMX OKOH, HO U COCTABOM SJGMEHTAD-
HOll gueilxy, KoTOpas yxe nNocTpoeHa us £ doanmux noxecred B mume 26~
rpamuuxos 11 posa, 6 xydoowrasspon (wasux mosoersi) ¥ 16 mecvminen~
mmna:mn.“pndlm:ﬂnmm
aanoe doxsme (24,6 A), wew yuma A. Odaanas WASHTWIHOA CTPYKTYDOL,

NEeOINTH THOA J OTAHYADTCA OT TREA X CONE€ BHCOKMM CONEDEAHNEN KpeN-
mesiuwa =i0,. YoxsHoe coormomemme -0, / Al O, Ama Tama X cocras-
.lsnz.!s-a.a.ammimmmas.smgﬂ‘?].mlm
NessAfepHoe paccroanue Oi-) mecwmoanxo wemsme (1,68 A), wem Al - O

(I.?Zi).umrmy.owm.mxmm
KpeNHusd, HMEDT HEeCKOABKO CEaThi HeONWPHHA XapHac, KOTODHI npercras-
aser coloil cromund ammoH, rae S-maZenvHml Al B cocraBe TETPAsADOS

A10,”, wsowOD(HO SaNemADNMA eTOMH KDeMAS, TPeCyeT KOMUEHCANN Ka-
THOHANE OTDHUATEIBHOTO Sapiis.

oy 4178
5 3. ‘ FRESSN u..««-...A S By AVES 4 KA L 3dNS

X0T Ha OPAKTHES OHO HECKOJBED MEHLNE, TAK Kak HOCIC HOHOOOMEHa W
IPOMMBAINT NEOJUTS, BCISACTBEE BTOPHYHHX NPOUECCOR (ruApoxEsa), He-



- 0 -
EOTOpas WACTD NQTHOHOR SaMenesa BOAOPONOM. 5 HeoXAmTAX THEA | KATHONM
copnacuo Tayszay / 16 7 me maxensrcs BRyTDH KyOOORTASADOD, & pacmo-
Zarapres y 6-~GNGHNNX ONON X B GOABEMX NOJOCTAX. Hax mnoxssax B.¥.1lydm-
mmn / 19 7 » crpywrype neoxsros THNO® X M J ROTHONH MOryT pacuoia -~
rarscd sHyTpE CONBEMX moxocred. X norozeHue onpeaerder sdpexrasuue
PASHEDH BXOANEX ONOH, BEAYHEX B COJBENE NONOCTH. SANEHA ORHAX KATHO-
20B ApyrEwE, odiananmmew mnn: paamycow (vads.l-2) nossoaser woxmdu-

fMps sewenewan mcxonmx womos Na' » neoawrex vmna A ma domee
KpyllHe 1-BANGHTHHE KQTHOHH YNCHBEAETCH ANGMEYD DXOAHHX ORNOH, BOAEH-
OTBHE Yere AACOpOeN? He NONe? UOPEORATH KPYUHMX, WeN DaHBES, MOJCKYX
ascoplara. Boxm odueny Dnozmeprayred momm Ya' ma dosee xpyumue O- mam
O~ BGECHTHME RATHONH, PO, COPJACHO BANOHY SHBUBANCHPOS, WACHO NOIH-
CPAHOT MENBNE, WEN HCXOAENX. DCIGRCTBEC 990TO ,

Se -
\ BXOAHEE OKHA B LEOXAPAX TANOS A W
-
3 : -
L 4 \ s
! ) .
<
-
|

7 OEGRyTCS HE CYECHEMME, & yDeAN-
YeHHMMM, YTO DOATBEDPEAADT HIBECT-
mmmnmlﬂ(ad
g Cad (5 o). Ho » ueoamrax *HO0B X
4 7 sadannaeres dosee CIoEmAd Kap-|
THHS, CBESAEHAS C CYRECTBOBAHWEN
\ PASIWYHHX YYACTEOB B 6r0 CTPYRTY-
\ De ODE DACTOJSOSCHRYN RATHONOD
Pac.l-2. losalEm RETEONO: .m.(ﬂ.x-é?).mf»m

PALINISCHOE PELITEE (OONWTOS TH-
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mosunmi / 19, 2L, 22 7: O~ B rexcaroHaisHEX Opusuax, 00 2 KaTEONS
B xamAofl us © npusy (Bcex 16 MOMOB), BXOAMNEX B SNEMENTADHYD AvElKy.
O o= B GONBNOA NOIOCTH, BOSJIE UYETHDEX G-UNEHEMX KOXel (HECHISaHNHX
¢ npusmwoll) y xammoro ums € KydoOoxTASXpOR SIemeNrapRof sveilx: (mroro
32 masuoma).
Sg-nmammcmmmm
xarHomos (110 6 BOBAE KAXNOre KyJcoxTasipa, odIananmero WECTHD

'y~ suyrpa KycookTesipa, BOsie mosEmMM O,

¢'o~ paM %€, HO BOMESH yuecTEa ..

ise mocagnmue, & TAKES HOBHIED [, 6N HASHBAU? SKPAHKDPOBGHHIME,
TAK FaK 0NN, BOAGHCTHUE OTEPEUSCHOTO (ANTepa, AMEeHE ICTUCHHOCTH
SHEPriYHO B3AHNOREGICTBOBATL € WONEKYJANA COPOPHBA, BOHEKNWMH B COMB~
mme noxocTd. flaudosee OTKpETOL (HESKpANNDOBAMNOA) cwiTaercd ° ,-uo-
SHIMAE. SACeASHHOCT: KATHOHHEX NOSHINI B KPHCTALINYSCKO! avelixe ody-
craprupeeTes npmponoil xarmomos / 24 /, a raxme THHOM NHeoXETA, CTE-
NeHBD €r0 rEApETALEN ¥ Aaxe Tewueparypod. Cienyer OTMETTE, WO .-
YURCTKE B NEONNPAX THIA Y MEHLNE SGCENSHH KaTHOHAME, Wew B TEia X

Tadmug 1-23 / 257, wo sromy wue-
, runa ¥
W N—— uwe Siaenceprepa/ 267,
Y — ~ [(OKAsHB&DuEe, 970 B
Odpaseqy . T , .
Sy 3 Se AeTWAPATHPOBAHHON e-
I | 763 20,3/19550.530.0 2 0,5  nmmmores canmme
Agy 16,0 ¢ 9¢5L1037 . ?-6 28,8 ¢ 0,6 AN B reRCATOHAABHEX

npusuax coAbmE sace-
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