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OCOBEHHOCTH 3ACOJIEHHUSA (COAOOBPA30OBAHMUSA)
IMOYBOI'PYHTOB B CYIIEAKBAJIBHBIX JIAHAINA®TAX APH/ITHBIX
30H

IIpoBeneno ananiz TepMOAMHAMIYHOI PiBHOBArH IOBePXHEBUX BOI.
CkiaaneHo MMOBIpHiCHHII NMPOrHo3 XiMiuHOro ckJjaay piuoxk CakcaraHb Ta
Inryjens y BU3HA4YeHHX NMYHKTaX CIOCTepeKeHb B YMOBAX CTAalliOHAPHOCTI
rigpoxiMiYHUX MPOLECiB.

Knwouosi cnoea: moBepxHEeBI BOIM, PIBHOBAXHI CHCTEMH, MapKiBCBKi
JIQHITIOTH.

IIpoBeneH aHaJIM3 TEPMOAUHAMHYECKOI0 PABHOBECHSI MOBEPXHOCTHBIX
Boa. CJl0)keH BEpOSITHOCTHBIM TPOTrHO3 XHMHYECKOr0 COCTaBa peK
Cakcaranb 1 UHryjen B onpeaejieHHbIX MYHKTaX HAOII0eHUIl B YCJI0BHUSAX
CTAIHOHAPHOCTH I'MIPOXMMHUYECKUX MPOLECCOB.

Knroueevle cnosea: TOBEPXHOCTHBIE BOJBI, PABHOBECHBIC CHCTEMBI,
MapKOBCKI/IC 3BCHbA.

The analysis of thermodynamic equilibrium of surface waters. Complex
probabilistic forecast of the chemical composition of the river Saksagan and
Ingulec in certain observation points in the conditions of the invariance of the
hydrochemical processes.

Key words: surface water, the equilibrium of the system, markov chains.

ITocTtanoBka mnpobdiaembl. B apuaHblXx 30Hax 3a4acTyl0 HMMEET MECTO
nporecc 3acojieHus JaHamadTa. 3acoJCHHBIM Ha3blBaeTCs JaHgmadT, At
KOTOPOr'0 XapaKTEPHO HAKOIUIEHHE JIETKOPACTBOPUMBIX COJIEH, HMX AaKTUBHOE
yyacTe B OHOJOTMYECKOM KPYroBOPOTE M BOJHOW MHUIpalMH. 3acoyieHue
YCHJIMBAETCS C 3aCYHUIMBOCTBIO KIIMMATA.

OCHOBHBIE HCTOYHHMKM COJIell — BBIBETpPHMBAHME M MOYBOOOpA30OBaHUE,
nepesogsamue Na, Cl, S u apyrue nmoaBuKHBIE 3JIEMEHTHI U3 TOPHBIX MOPOJ B
BOJIHBIA pacTBOp, aTMOc(epHble OCaAKH M TbUIb. B 3acoieHuM HEKOTOPBIX
TEPPUTOPUI BaXKHYIO POJIb UTPAIOT COJIM OCAJOYHBIX TOPOJ WIIK MOPCKUE COJIH.

[Tpu Onm3koM OT mOBEpXHOCTH (10 3 M) 3aJeraHud TPYHTOBBIX BOJ
UCIIApEHUE TNPOUCXOJUT C KX YPOBHSA. ['PYHTOBBIE BOJBI IOJHUMAIOTCS IO
KalwusipaM M HCHApsIOTCS, OCTaBisAs B IMouBe coiu. [nmyOmHa, ¢ KOTOpOii
BO3MOYKHO KaITWJUISIPHOE NTOJHATHE BOJI K IOBEPXHOCTH M 3aCOJICHHE T10YB,
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Ha3bIBACTCSI KPUTHUECKUM YpPOBHEM 3ajleraHusi I'PyHTOBBIX Box [1]. Ora
BEJIMYMHA 3aBUCUT OT KJIMMATa M COCTaBa I10YB.

N3 meHee coiyieHBIX BOJ BbINajgaroT TpyaHopacTBopumble coiu (CaCOs,
THIIC), @ U3 O0JIee COJNIEHBIX — JIETKOPACTBOpUMBIE. YeM MeHee pacTBOpUMa COJlb,
TEM IIUPE apeal €€ OCAXACHMUs B Ipoliecce HcnapeHus. B BepTukaabHOM
npoduiie Mo4YB U IPYHTOB HAOJIIOAAETCS aHATIOTMYHAsL 3aKOHOMEPHOCTb — OJIMIKe K
YPOBHIO TPYHTOBBIX BOJI OCa)JalOTCSI HAUMEHEE PacTBOPUMBIE COJIM, BBIIIE —
OoJiee pacTBOPUMBIE (COJIeBasi SUTeHETUYECKasi 30HAIBHOCTB ).

CyniepakBajibHbIE (HagBOAHBIC) naHAmapTel  — MPUYPOUYEHBI K
IOHMKEHHBIM 3JIEMEHTaM penbeda ¢ OIU3KUM 3alleraHueM IPYHTOBBIX BOJ.

HcnaputenbHplii Oapbep BO3HMKAET Ha YYacTKaX CHIJIBHOTO HCHApEHHs
NOJ3€MHBIX U  TOYBEHHO-TPYHTOBBIX BOJ, U3 KOTOPHIX  OCAXIAKTCS
pacTBOpEHHbIE cOJIM. Tak 0Opa3yloTCs COJIEBBIE U THIICOBBIE KOPBI U COJIEBBIE
TOPU30HTHI B COJIOHYAKAX M COJIOHYAKOBBIX MOYBax. BomopacTBopuMble OopraHo-
MUHEpPAJIbHBIE KOMIUIEKCHI MOTYT BBINAJaTh IPU HUCHAPEHUU B TOYBE U
3aKpeIUIATHCS Ha pa3auyHoi riyouHe. C ucnapurenbHbIM 0apbepoM MOXKET ObITh
cBsi3aHo KoHIeHTpupoBanue Ca, Na, K, Mg, F, S, Sr, CI, Rb, Zn, Li, Ni, V, Mo.

PaccmarpuBaeMoe sIBJIEHHE OTHOCHUTCSI K TEOXMMHUU IPHPOJIHBIX BOJI.
ComooOpa3zoBaHnne B TPUPOAHBIX  BOJAaX —  OJHA M3  BaXHBIX
HapOJIHOXO35IMICTBEHHBIX MPOOJIEM, MOCKOJIBKY OKa3bIBa€T HETaTHBHOE BIIMSHUE
Ha MPOAYKTUBHOCTH OMOMAcChl CEIbCKOXO3SIMCTBEHHON MPOAYKLIUU, IPUBOJUT K
HEeOJIaronpusATHOMY BOAHO-BO3IYLIHOMY PEXHUMY MOYBOIPYHTOB 30HBI a3palluy,
UX COJIOHIIEBAHUIO U 3aCOJICHHUIO.

AHa/IM3 OCHOBHBIX HCCJeI0BaHMH W myOaukanuii. B rugpoxumuu u
[IOYBOBEJACHUM B  HACTOAILIEE BpEMs CYLIECTBYET HECKOJbKO THIOTE3
c0J1000pa30BaHusl B NMPHUPOJIHBIX BOJAaX, KOTOPbIE BO MHOTHX CIIy4yasX CIOPHBI.
Tak, npeanonoxxenuss H. Y. BasuneBuua [2] 0 3HAUUTENHbHON POJU IPOIIECCOB
BBILI[EJIAYMBAaHUs, copOIuy, OuoreHesa B (OPMHPOBAHUU COJOBBIX BOJ
bapaOuHckolf paBHUHBI HE JOKa3aHbl, TaK KaKk HMMEIOT MECTO M B CMEXKHBIX
TEPPUTOPHSIX, TJIe COAOBBIX BOA HeT [3]. AHAIOrHYHBIC BO3PAKEHHUS U K THIIOTE3e
Hukonsckoit FO.I1. [4] — conooOpa3oBaHue npu BO3AEUCTBUA T'YMUHOBBIX KUCIIOT.
He nokasana cymecTBeHHas pojib 00pa30BaHUs COJbI B NMPHUPOJHBIX BOJAAX IOJ
BO3/eiicTBEM OakTepuil cynb(paTpeIyKTOPOB U HUTpUPUKATOpOB. B ombiTax A.
P Bepuepa, H. B. Opnosckoro [5] HeT mpsMbIX CBs3ed MEXIy KOJHYECTBAMH
oOpa3oBaBIIerocs CEepoOBOIOPOJA, BOCCTAHOBJIEHHOT'O cyibgara u
obpasoBaBiierocs Ouokapbonara Harpus. B ombeitax H. C. ITonomapesoii [6]
OTMEYEHa BCIBIIIKA II€JIOYHOCTH B MOUYBEHHBIX BOIAX BEPXHUX FTOPU30HTOB M1OYB,
T. €. TaMm, IJIe YyCJOBUS a’panuu HauOojee ONAronpusiTHBl, a aKTUBHOCTb
cynabdaTpelyKkTopoB MUHUManbHa. EcTh U Apyrue npotuBopeuns. Kpome Toro,
9Ta TUIOTE3a COBEPIICHHO HE OOBSCHSAET IIMPOKOTO PacIpOCTPaHEHHs COMOBBIX
BOJI B IPUPOJI€ U TPOTUBOPEUUT HEKOTOPHIM MOJIOKEHUSIM (PU3NUECKON XUMHUU.

OO6pa3oBaHue COJBl BCIEACTBHE B3aUMOJICHCTBUSA HEHTpaNbHBIX CoJel
HaTpus ¢ KapOOHaTaMu Kaiblus Wik MarHus (peakuust ['mibrapma) [7] moxer
IPOMCXOIUTH TOJIKO MPHU BBICOKOM NapuuaibHOM JaBieHUH COz M B OOBIYHBIX
YCIIOBUSX B TIOBEPXHOCTHBIX BOJIAX C TOUKH 3PEHUS XMMHUYECKON TePMOJAMHAMUKH
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neocymecteumo (K. K. T'empoiin, E. B Ilocoxos, D. A. Coxonenko, E. H.
3enrueHKo). Y3K0e JIOKabHOE 3HAaYeHHUE MMEET COJ000pa3oBaHuE B Pe3ylibTaTe
oOMeHHBIX TporeccoB  (teopust ['empoiiima).  IIpoGnemaTudyHO  MIMPOKOE
BO3JICHICTBUE BOJI HE(PTSHBIX MECTOPOXKICHHUN Ha (POPMHpPOBAHUE COIOBBIX BOJI
30HBI a’panuu bapabuHckoi paBHuHBI (TEmore3a Kosnbl — EropoBa — Pomora
[7]). Hexortopeie wuccnemoBarenn coa000pa30BaHUE CBS3BIBAIOT C Pa3HOM
CKOPOCTBIO MUTPALIUU COJIEH, B pe3yJIbTaTe uero Hauboliee MoABMKHbIE XJIOPUIbI
U cynb(aTbl BEIHOCATCS C BOJAMHU Jajbllie COAbl. TakuMm 00pa3oM, MPOUCXOIUT
npoctpancTBeHHas auddepennuanus conelt (b. b. [TonsHoB, B. P. Bonobyes, B.
B. Eropos [1]).

OnHako HM OJHAa W3 CYHIECTBYIOIIMX THUIOTE3 HE JaeT OOBSCHEHUS
BCIIBIIIKA IIETIOYHOCTH W OOPa30BaHMs COJbI MpPHU OJU3KOM OT IMOBEPXHOCTHU
3eMJIM 3aJleTaHUM TPYHTOBBIX BOJI XJIOPHIHOIO HATPUEBOTO COCTaBa XOPOIIO
MPOMBITON XUMHUYECKHU CJIA00AaKTUBHOM BEPXHEHM TOJIIIM IMOPOJ 30HBI adpaluu.
Mexny TeM, 5TO SBICHHE HMEET UIMPOKOE pPaCIpOCTpaHEHHE MPAKTHUYECKU
IMOBCEMECTHO B 30HE Jiecocrerneii Ha VYkpamne, B CeepHom Kazaxcrane,
3anmaguoit Cubupu u B Opyrux peruonax mupa. OOpaiaer Ha ce0s BHUMaHUE,
YTO BO BceX 0€3 HCKIIOUEHHUs CiIydasxX coj000pa3oBaHME HAYMHAETCAd C
WHTEHCUBHOIO TMpolecca wucrnapeHus. Ha ocHOBaHMM 3TOro OBbLIO CHEIaHO
MPEANOI0KEHHE, YTO 3TO SBJICHHE HMEET MECTO B PE3YJIbTATe€ CEJIIEKTUBHOIO
(M30MpaTEeNbHOT0) BBIHOCA HOHOB, aCCOLMATOB M MOJIEKYNI C HUCHapsmolencs
BJIAr OM.

Leab uceaenoBanus. DKCIEPUMEHTATBHOE U TEOPETHUECKOE OOOCHOBAaHUE
COI0OOPa30BaHMS B  MAJIO3aCOJICHHBIX IMOYBOTPYHTAX TMPH  TOBBIIICHUN
MUHEPATU3alUU TPYHTOBBIX BO/I.

HN3ioxxeHnne oOCHOBHOro Mmarepuana. TeopeTuueckoe 0OOCHOBaHUE
(bu3NYECKON CYIIHOCTH BBIHOCA OTAEIBHBIX aTOMOB M MOJIEKYJ C TTOBEPXHOCTHU
TBEPABIX M XKHUIKUX Tel caenano Brepssie 1. M. Openkenem [8]:

z:n'vxexp[—R—ETj, 1)

IJIe Z — YMCJI0 ATOMOB, UCTIAPSIOIINXCS C SIUHUIIBI TOBEPXHOCTH B SAUHUILY
BpEMEHH; I — MOBEPXHOCTHAsI KOHIIGHTpAIlUS aTOMOB; V — YacTOTa KojeOaHMA
aTOMOB, HAXOAIIUXCS HA IOBEpXHOCTH; E — aHEeprusi akTMBaIuu ucnapenus; R —
YHUBepcalbHasi ra3oBas IOCTOssHHas; T — abOcomtoTHas Temmeparypa. IlepBoie
KOJIMYECTBEHHBIC PE3y/IbTaThl MH TPAIlUU COJICH C BOJSHBIM TApOM IPUBEICHBI
M.B. JleButckum [9].

HacTosimee nccneoBanue MOCBSIICHO aHATN3Y SBJICHUS CO000pa30BaHUs
B TIOpoJax 30HBI aj’paluy, 3akKIIoYarlleecs B BO3HUKHOBCHHMH B HHUX
rujipokapOoHaTa WM KapOoHaTa HATPHs, BCIEJACTBUE CCIIGKTHBHOIO BBIHOCA
HMOHOB C Hcmapstomieiics Biaroid. Jlanapil 23QdekT TeopeTndecku 0OOCHOBAH U
IKCIIEPUMEHTAILHO JTOKa3aH.

beitn  mpoBeneHBI  OKCIEPHMEHTAJIBHBIC  HCCACAOBAHHUS  IIporiecca
COJI000Pa30BaHMS HAa YCTAHOBKE, KOTOpas WMeENa CISAYIONYI0 KOHCTPYKITHIO.
MeTannoniacTuKoByt0 TpyOy auameTpoM 5 cM M jumHON 200 cM 3anomHWIN
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JIECCOBUHBIMU CYTTIMHKaMu. l[IpeaBapurenbHO HH3 TPYOBl IUIOTHO 3aKPBUIH
BOJIONIPOHUKAIOIIMM MaTepHaioM. 3aTeM IMOrpy3Wid €€ B IWIMHIPHYECKYIO
EMKOCTB, 3aIIOJHEHHYIO PACTBOPOM HATPHS XJIOPHUCTOro KOHIEHTpammer 10 r/mm’
U 3aKpeniid BEPTHKAIbHO Ha IITaTHBE. DTOT ekcnepuMeHT amwica 1 rox. Ilo
MepEe HACBILLEHUS TPYHTA B EMKOCTb JI0JIMBAJIN PACTBOP HATPUS XJIOPUCTOTO.

OIBIT IPOBOAMIICS ITPU MOCTOAHHOM Temmeparype — 20°C.

[To oxoHYaHMM OSKCHEpUMEHTa TPyOy pacHUIMINM HAa pPaBHBIE YYaCTKH,
U3BJICKIIU CYTJIMHKH, IPUTOTOBUIIN U3 HUX BOJHBIC BHITSKKH M OIPEISIUIN B HUX
KOHLEHTPALUIO MAKPOKOMIIOHEHTOB.

B pesynbrare skcnepuMeHTa MOJIydeHbl 3aKOHOMEPHOCTU pacrpeiesieHus
coJieii o mpo¢uIIto, KOTOpbIe CBEACHHI B TabuIy 1.

Tabnuya 1
OmnpenesieHHe THIA 32COJIeHUsI ¥ CeJIEKTHBHOIO €0J1e00pa3oBaHNsl B
BEPTHKAJIBLHOM NpPoduie MOPOAbI MO Pe3ybTaTaM IKCIEPUMEHTA

I'my6una orbopa | BmaxnocTs, 1.€. Tum 3aconeHust CenexTuBHOE
(cHU3Y — BBEpX), M cosneobpa3oBaHue
0,1 0,32
0,2 0,32
0,3 0,32
8:; 8:2? Kanpiur (CaCOs3)
0,6 0,31 XIIOpUIHBIN
0,7 0,30
0,8 0,29
0,9 0,29
1,0 0,28 Cernmonut
1,1 0,28
1,2 0,25
1,3 0,23
14 0,21 ConoBo-
1,5 0,18 XJIOPUAHBIN Cona
1,6 0,17
1,7 0,16
1,8 0,15

Tun 3aconeHust ompeneieH MO MaTepuajaM H3JIO0XKEHHbIM B [9], mis
aHaJM3a CeJeKTUBHOTO COJICOOpa30BaHMs WCIOIB30BaH MPUHIMN Xapad —
Orctepa [10]. Mcxoast U3 Ha3BaHOTO MPUHIIUIA, KOJTUYECTBO HOHOB KANBIHS U
MarHusi Mpu TPHOIMIKEHUN K TOBEPXHOCTH MOCTOSTHHO OCTAETCS HU3KUM TIOCTIEe
BbImasieHus: kap6onaroB (0,3 — 0,1 MMOJ‘IB/I[M3) Ha rayomne 1,0 M mpu
MOCTOSTHHOM ~ YBEIIMYEHWU COJIEPKaHHMS THAPOKapOOHAaTHOro woHa mo0 1,4
MMOJIB/IM° Ha noBepxHocTu. Korzma e cojiepkaHue MOHOB KaJIbLIUSI U MarHus
JIOCTUTAaeT MUHUMAJILHOTO COJIEP>KaHUs U HE TIPUBOJAUT K 00pa30BaHUsI COJICH, TO
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u3 pactBopa Bbimagaer cenuonuT (MQSisOg(OH);) um Boma cTaHOBHUTHCS
KapOOHATHBIM  IIETOYHBIM  paccosioM. B Toukax  coneoOpa3oBaHUs
COOTBETCTBEHHO YMEHBIIIACTCS CyMMa COJICH: mpu oOpa3oBaHuu kanbeiura — 0,202
r/100r u npu o6pazoBanuu cenuonuta — 0,288 r/100r. Ha pucynke 1 oToOpaxeHo
pacmpeneieHde  KOHIIEHTpAaIlMd  COJeo0pa3ylolmuXx HMOHOB (MOJ‘IB/I[Mg) B
3aBUCHUMOCTH OT TJTyOUHBI (M).

2,00

1,80

1,60

1,40

1,20

1,00

0,30

0,60

0,40

0,20

D.OO 1 T T T T T T T 1
0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00 16,00

Puc. 1 3aBucumocts pacnpeaciicCHud KOHOCHTPAlUH HOHOB OT FJIY6I/IHLI.

Jlanee, Onmke K MOBEPXHOCTH, U3 HATPUEBOTO PaCCoiia, COAEPIKAIIETO
WOHBI THApOKapOoHaTa, cyibdara W XJIOpa, MPOMCXOIUT COJICOOpA3OBAHUS
COOTBETCTBEHHO C pacTBOPUMOCTBIO [11]. COOTBETCTBEHHO, TMIpU TEMIIEpaType
20°C HaTpueBble CONM MMeeT Takyw pacrBopuMocts: NaHCO; — 96 r/am°;
Na,SO, — 192 r/;[M3; NaCl — 359 r/;[M3. [TosToMy M3 paccojia ¢ TIAyOMHBI OT
noepxHoct 0,8 M B mepByto odepens Boimanaer comga (NaHCO3) u mopossr
UMEIOT COJIOBO-XJIOPUIHBIA TUM 3acolieHus. Ha MoBEepXHOCTH, KpOME COIbI, U3
paccona Beimagaer Na;SO4, 9TO TOATBEPKIACTCS YBEIHUECHUEM COICPIKAHUS
cynbdar-uona ¢ 0,15 MMOJIB/IM® Ha rryoune 0,3 m go 0,22 MMOJIB/IM° Ha
rinyoune 0,2 M. Heo6XoaumMo OTMETHTh, YTO NPU YBEIHMUYEHUU TEMIIEpaTyphl 10
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30°C u BbIlIE PACTBOPUMOCTB CyJIb(ara HATPHs CYLIECTBEHHO YBEIMYHMBACTCH U
IPEBBIIIAET PACTBOPUMOCTh XJIOpUJA HATpus IMpU TOM ke Ttemmeparype. B
MPUPOJHBIX YCIOBHSIX 3TO MOXKET NPHUBECTH K 3HAYUTEIHHOMY YBEIHUYCHUIO
KOJIMYECTBA XJIOPUAA HATPUsI B IOBEPXHOCTHOM CIIO€.

V3MeHeHne Tuma 3acoJIeHUs U CEIEKTUBHOTO COJIC00Pa30BaHMS CBS3aHbI C
M3MEHEHHEM BJIaKHOCTH MOPO/IbI 00PAaTHOM KOPPEISIIUOHHON 3aBUCUMOCTHIO:

JUTS TIApbI: BJIAXXKHOCTh — MOH HATpHs, oH coctaBui -0,963;

JUTSI TIApbI: BIAXKHOCTh — THAPOKapOoHaTHBIN noH — -0, 958;

JUISL TIapbl: BIAXKHOCTH — XJIop-uoH — -0,875.

BoiBoabl. ComooOpa3oBaHue B MNPUPOAHBIX BOJAX C XUMHYECKH
HEAaKTMBHOM BMEUIAIOLIEH CpEeNOM SBIACTCA pe3yJabTaTOM JEUCTBUSA JABYX
MIPOTUBOINOJIOKHO HAMPaBICHHBIX MPOIECCOB MPOTEKAIOIIUX B CUCTEME BOIHBIN
pacTBop — aTMOC(epHbId BO31yX: 1) CENeKTUBHBIA BBIHOC MOHOB PAaCTBOPEHHOTO
B BOJIE BEIL[ECTBA C UCMAPSIOUICIics BIaroii, 2) BIMajeHHe B 0CaI0K KapOOHATOB,
HE CBSI3aHHBIX C KaJbI[MEM W MarHueMm, B TIpolece MeTaMopu3aluu Tpu
ucnapenuu, Hanpumep Nap,CO3z, NaHCOs.

CymHoCTh TEpBOro TpoIecca 3aKIouaeTcs B IPEUMYIIECTBEHHOM
BBIHOCE C HCHapSIOUIeiicss BJIaroil MOHOB, BXOMSIIMX B PacTBOpPE B COCTaB
MOJIEKYJ ¥ KOMIUIEKCHBIX HOHOB (accolMaluii), TUAPAaTHPOBAHHBIX acCOIMALINH,
TUAPATUPOBAHHBIX TMPOCTHIX HOHOB. [IpemmymiecTBO B BBIHOCE MPUHAATIEKUT
YacTUIlaM PACTBOPEHHOTO BELIECTBA, MMEIONIMM HAMMEHBIINE SHEPTHH CBSI3U C
OKPYXAIOIIUMH YacTULIAMH, — 3TO, B MIEPBYIO OYEPE/b, THAPATHPOBAHHBIC NOHBI,
3aTeM THIPATUPOBAHHBIC aCCOIMALINH, NpPOCTBIE HMOHBI M MOJICKYJIBI.
HerunpatupoBanubsie HOHBI, OOJagaroONIe MaKCUMAlbHON OJHEprueu CBs3H,
IIPAKTUYECKH HE BBIHOCATCS C UCHAPSIOLIEHCS BIIArOM.

Jns  m000ro  €CTECTBEHHOIO0  WJIM  MCKYCCTBEHHOTO  pacTBOpa
KOHI[CHTPAIlM! WOHOB, OCTAIOMIMXCS B HEM M BBIHOCHMBIX B arMmocdepy ¢
UCHIapSIOIIeNCsl BIIarod, C y4eTOM CEJIeKTHBHOCTH STOTO TMpoIlecca, SBISETCS
(GYHKIHEH CIeIYIOINX BEIMYMH: BPEMEHHU HCIIAPCHHUSI, TEMIICPATYyPhI, TaBIICHUS,
KOHIIEHTpAllMi, BAJIEHTHOCTH YAaCTHIl, HOMEHKJIATypbl M 4YHUCJIAa HOHOB,
CIOCOOHOCTH MOJIEKYJT M KOMIUIEKCHBIX HMOHOB K JIMCCOITMAIINH, HOHHBIX
paznycoB.
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