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BIUAHWE PA3PYLLEHWUA BEPEIOB W OBLLEIO 3ArPA3HEHUA
HA U3MEHEHUWE NPO3PAYHOCTW BOAbI N COKPALLEHWA BUOMACCHI
BEHTOCHOIO COOBLLECTBA B 3ANAAHOU YACTU IOXXHOIO KACMKUA
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Wremumym Mukpobuonoauu HAH Asepbatioxana,
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Pestome. Lienb. B Bogoemax B pesynbTtaTe konebaHus ypoBHS BOAbI, BOTHEHWEM, LMPKYNALMEN, NOSBEMOM, OMyC-
kaHueM BOLHOM MaccChl MOCTOSIHHO MPOMCXOZAT YaCTUYHO 3P03uK U BbILLENayMBaHne nouBbl HGEPEroB, YTO MU MH-
TEHCVBHOM NpoJoKatoLLeMcs 3arpssHeHun Bog Kacnus, koTopoe Mbl Habntogaem 3a nocneaHne AecaTUneTus,, He
MOXET HEraTMBHO HE BNMSIET HA NPO3paYHOCTM BOAbI M COKpaLleHun Gruomaccel 6eHTOCHOro cooblyecTsa B 3anag-
Hom yacTu OxHoro Kacnug, B koHeuHoM cyeTe. B paboTte npeacTaBneHbl pesynbTaTthl NPOBEEHHbIX 3@ NOCneaHue
60 neT MOHUTOPUHIOBOTO XapakTepa UCcregoBaHuiA Mo onpegeneHunto Npo3paYHOCTy, MyBuH IBHOTUHECKOTO CrIos,
NepBMYHOI NpogyKuMM poTOCHHTE3a (DUTOMMAHKTOHA, Bruomacchl mMT03000€HTOCa M AECTPYKLWM OPraHUYecKoro
BelLecTBa B npubpexbe 3anagHoro wenbga KxHoro Kacnusi. Metogbl. B xoae BbINOMHEHWI WCCNEAOBaHUIA UC-
NoMnb30BanMCb COBPEMEHHbBIE METOAbI KONMMYECTBEHHOTO 1 KAQYECTBEHHOTO aHanM3a, pernameHTupyeMble HOpMaTuB-
HOW [JOKyMEHTaLMEN, YTBEPXKAEHHO! B YCTAHOBMEHHOM NOPSAKE NS MOHUTOPMHIA W SKOMOTMYECKOrO KOHTPOMS
BOAHbIX 06bekToB. Pe3ynbTathl. MccnenoBaHus nokasanum, 4To HaumHasi Co BTOPOW nonosuHbl 90-X IT. npoLunoro
Beka MaTepukoBas monoca npubpexbs, HaumHas ¢ noc. LUuxsa go lMpukypuHCKOro paiioHa, Janee - toxHee noc.
Hapumanabaga o Actapbl cunbHO aecopMupoBaHa. [MMHMCTO-NOYBEHHBIMW HACkiNaMy CO3AaHbI AECATKM WUCKYC-
CTBEHHbIE OYXTbl-3anMBbI, OCTPOBKW. BbiBOADI. B pesynbrate paspyLuieHus CTpykTypsl Geperos, BONHaMm, BETPOM B
NpUBPEXHYI0 aKBATOPMIO 3anagHoro LWernbga nocTynaeT OrpoMHas Macca rvHbI - MOYBbI, B pe3ynbTaTe Yero Tep-
PUreHHble YacTuLbl B BOAE yBenuueHbl B 2,5-3 pasa, npo3payHocTb BoAbl B 30He 5-10 M u3obat cokpatyeHa bonee
4em B 2 pasa, Npu yBeNu4eHU AeCTPyKLMM B 1,6 pas. 3a yka3aHHbIN NEPUOA U3-3a MHTEHCUBHOCTY CEAMMEHTALUN 1
0obLLero 3arpsisHeHWs! B paiioHe WccrefoBaHus noyTh ucye3 ntobeHToc 1 cokpalleHbl Ha 75-80% LBeTkoBble.
BonbLLoi ypoH NoHec 3000eHTOC 1 COOTBETCTBEHHO COKpALLEHbI GroMacchl 6eHTO-AeTPUTOSAHbIX OPraH13MOB.
Knrouesblie crnoga: wHconAuws, 3BGOTUYECKUIA CIOW, NEepBUYHAs NPOAYKUMS, AeTpuT, 3006eHToC, uTobeHToC,
(OMTONNAHKTOH.

CHANGES IN TRANSPARENCY OF WATER AND REDUCTION OF BIOMASS OF
BENTHIC COMMUNITIES DUE TO THE DAMAGE TO THE BANKS AND THE
OVERALL POLLUTION IN WESTERN PART OF THE SOUTH CASPIAN SEA

M.A. Salmanov, A.T. Guseynov, G.F. Gasanov
Institute of Microbiology of the National Academy of Sciences of Azerbaijan,
40 Badamdar highway, Baku, AZ1073 Azerbaijan

Abstract. Aim. As a result of fluctuations in water level, waves, circulation, rise and fall of the water levels there are
constant partial erosion and leaching of soil banks in water bodies, with intensive ongoing pollution of the waters of
the Caspian Sea, which we have seen in recent decades, and in the long run may dangerously affect the transparen-
cy of the water and reduction of biomass of the benthic community in the western part of the South Caspian Sea. The
paper presents the results of the last 60 years of monitoring studies to determine the nature of transparency, depth of
the euphotic layer, the primary production of phytoplankton photosynthesis, phyto- and zoobentos biomass and de-
struction of organic matter in the coastal western shelf of the South Caspian. Methods. In the course of research,
modern methods of quantitative and qualitative analysis were used, regulated by normative documents, duly ap-
proved for environmental monitoring of water bodies. Results. Studies have shown that since the second half of the
90's, the mainland coast strip is strongly deformed, starting from the village of Shihva to Kura area, further from the
south of the village of Narimanabada to Astara. Dozens of artificial coves, bays, islands were created with clay-soil
mounds. Conclusions. A huge mass of clay and soil goes to the coastal waters of the western shelf as a result of
the destruction of the structure of the coasts due to waves and wind, resulting in clastic particles in the water in-
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creased by 2.5 - 3 times, the transparency of the water in the area of 5-10 m depth contours is reduced by more than
2 fold, increasing the degradation 1.6 times. During this period, because of the intensity of sedimentation and the
overall pollution in the study area, phytobenthos has almost disappeared and flowering has been reduced by 75-
80%. Zoobenthos has been badly damaged and biomass of bento detritivorous organisms has also been reduced.
Keywords: insolation, the euphotic layer, primary production, detritus, zoobenthos, phytobenthos, phytoplankton.

BBEJIEHUE

Jaxxe Oyayun B 9KOJIOTUIECKH CTA0MIBHOM COCTOSIHUHM B BOJIOEMAax B Pe3yJbTaTe KoJje-
OaHusl ypOBHSI BOJIbI, BOJHEHHEM, HUPKYJSIINEH, TOABEMOM, OIyCKAaHWEM BOJHOW MaccChl IPO-
UCXOJIAT YaCTUYHO 3PO3HHU U BHINIEIaYMBaHUE TIOUBEI Oeperos. Penbed u nanmmadT Oeperopoit
CYyIIIM, KOHTAKTHPYIOMUK ¢ BOAOH, (DOPMHUPYIOTCS B TeUEHHUE AOJITOr0 MEpHoaa U 3aBUCIT OT
YCTaHOBJICHHOT'O PEKMMAa HATOHHO-CTOHHBIX SIBICHUH, KIMMAaTHUYECKUX ycinoBui u T.1. [losTo-
My, KaK MPaBUJIO, B MEJIKOBO/HBIX aKBAaTOPHSIX MTPO3PAYHOCTH BOJIBI HIKE TAKOBOW B OoJiee OT-
JTAJICHHBIX yYaCTKOB BoJloeMa. Takoe MOJI0KeHHe B (POPMHUPOBABIINXCS BOJIOEMAX CTAHOBUTHCS
CTaOMJIM3MPOBAHHBIM U MyTHAsl BOJa 3aHUMAET OIpeIelIeHHOE MPOCTPAHCTBO, Tae PopMUpyIoT-
CSl COOTBETCTBYIOIINE THIPOONOHTHL. B Takux akBaTOPHSX MPOLECCH CEAUMEHTALMH, IPH CTa-
OMIILHOM PEXKUME Q)YHKHI/IOHI/IPOBaHI/II/I OKOCUCTEMbI, HC BIIUACT OTPULIATCIILHO Ha )XU3Hb (1)I/ITO-
300IJIAHKTOHA, OCHTOCAa M Jp. TUAPOOUOHTOB [1]. B Toke Bpems mpu aHTPOIOTEHHOM pa3py-
meHnn OeperoB B BOJIY IOCTYIIAET OTPOMHAsi Macca OTJIOKEHHH, 9TO CHJIBHO CHIKAeT IIpo-
3pavyHOCTb BOJAbLI U UBMCHACT €€ (1)I/I3I/IKO-XI/IMI/IT-IGCKI/IG KadyecTBa. Bo BHOBB CO3JaHHBbIX 6eper0-
BbIX 30HaX MPOUCXOAUT BBIIICIAYUBAHUC XUMHUYCCKUX 3JICMCHTOB, B BOJIC o6pa3yeTcsl N30BITOK
AJUTOXTOHHOTO OPTaHWYECKOTO cyOcTpara, co3MaeTcs Uy A0e I aBTOXTOHHBIX-a0OPHUTEeHHBIX
OpPTaHW3MOB YCIIOBHUS, T€M CaMbIM H3MEHSIOTCS 3aKOHOMEPHOCTh TEUEHUH MPOIYKIMOHHO-
JIECTPYKIIMOHHBIX Mporieccos [2].

MATEPUAJI U METOABI UCCJIEJNOBAHUSA

B xoze BBIIONHEHU HCClleI0BaHUIN UCII0JIb30BAIUCH COBPEMEHHBIE METO/IbI KOJIUYECT-
BEHHOI'O M KauyeCTBEHHOI'O aHajM3a, periiaMeHTUpyeMble HOPMAaTHBHOW IOKyMEHTalueH, yT-
BEP)KJICHHON B YCTAHOBJIEHHOM MOPSAKE 11 MOHUTOPHHTA M SKOJIOTMYECKOTO0 KOHTPOJIS BOA-
HBIX O0BEKTOB.

MOHUTOPUHIOBBIE UCCIIEIOBAHUS [IPOBOJMINCH COTpYyIHUKaMU MHCTUTYyTa MUKpPOOHO-
noru HaunonanbHoii Akanemun AsepOaiimkaHa. AHAIN3 pe3yabTaTOB UCCIEIOBaHUI abpa3uu
Oeperos B 3ananHoi yactu FOxknoro Kacnus 6bu1 ipoBenen rinyounoit 60 net.

PE3YJIBTATHBI U OBCYKIEHHUE

B pesynbTare npoBeneHHBIX HAMH MOHHUTOPHMHIOBOTO XapaKTepa MCCIECAOBAaHMIA 1O OIl-
pellesIeHHI0 IPOAYKIMK (UTOMIAHKTOHA U JeCTPYKIMK opraHudeckoro seuiectsa Kacnmiicko-
ro mops ¢ 1960 roma, ycranoBiaeHo, uTo 3a nocienaee 20 et B 3amagHoM menbde FOxHOTO
Kacrmus B 10-15 M u3o0atax cuiabHO U3MEHWICA psi GU3NYecKuX mokasaTeneit Boasl [3]. B ya-
CTHOCTH IO cpaBHeHHUIO ¢ 1995 rogoMm, B 2012 r. mpo3pauHocTs BoAsl B mpenenax llluxoso-
AcTtapel cokpaTHiIach, B cpefaHeM, B 2 pa3a. YCTaHOBJIEHO, 4TO B paiioHax Kapamar-Ausr-
I'obycran (Ha npoTsbxkeHun Oeperos 6osee 70-80 kM) MaTepUKOBas 4YacTb OEPEroB TEXHUUYECKH
paspyleHa MOJHOCTBIO, CO3AaHbl AECATKH HCKYCCTBEHHBIX OYXT, OCTPOBOB, 3aiuBOB. OHHU B
OOJBIIMHCTBE OTOPO’KEHBI MOYBEHHOW HACHIMIBIO, KOTOPOE OMBIBAETCS] BOJTHAMH, Pa3pyIIArOTCS
atMochepHbIMU Ocaakamu u BeTpamu. Eciu B 60-x 1 80-X rogax mpomuioro Beka [4] cpeaHecy-
TOYHAs U CPEIHETO/I0Basl BEJIMYMHA MEPBUYHON MPOAYKIMH (HOTOCHHTE3a (PUTOIIAHKTOHA CO-
craBmsia B 10 M m306arax ot Illuxoso — g0 Actapsr 0,80-1,3 rC/MZ, To B 2012 1. oHa HE TIpe-
oimana 0,40-0,7 rC/m?. XapakTepHO, 4TO TIPH 3TOM, HA0GOPOT, BO3POCIH MOKA3ATEIH HCCT-
PYKUIMHU OpPraHWYEeCKOTo BellecTBa nouTH B 1,5 pasa (tadin.l).
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Tabnuua 1
HN3menenue Mpo3pavYHoOCTA BOABI B IIpeaeaax 10 M n300aT U BEJIMYHHBI
(rC/m%) nepBHYHOIi MPOIYKIMH M IeCTPYKIMH OPraHHYECKOT0 BellecTBa
B 3anagHoM weabde FOxnoro Kacnius nmo roxam
Table 1
Changes in the transparency of the water within 10 m depth contours and quantity
(gC/m?) of the primary production and destruction of organic matter in the western shelf
of the South Caspian Areas (in years)

1976 1985 1995 2005 2013
Pas;?es Mpoz! | MO | O |MNpos. |NN | O | MNpos. | O | O |MNpoa. (N | O (Npos. | NN | O
Section T PP|D| T |PP|D| T |PP|D| T |PP|D| T |PP|D
1liuxoao
Shihovo 13 |13 |16| 10 |19 |20| 08 |20 (30| 07 |07 |44| 06 |04 |58
Kapanar
Kavadag 18 | 09 |20 | 16 |11 |26| 13 |14 (32| 10 |09 |46| 06 |03 |66
Qg{r 16 | 13 | 28| 14 |16 |33| 13 |21 /38| 06 |07 |55| 04 |03 |74
bannoran
Bymovai 15 | 09 [14| 12 |13 |24| 10 |23 |36| 04 |04 46| 03 |03 |68
Yetse Kypol
Themouthof | g | 94 | 44| 06 |37 |54| 04 |38|47| 03 |23 |63 03 |13 |76
the Kura
River
Tlanka-patb
Lyanka- 13 | 16 |24 | 10 |20 |36| 09 |38 |43| 06 |11 |57 | 04 |08 |79
Ranh
Acrapa
i 16 | 20 | 34| 14 |36 |39 10 |41 |48| 08 |19 |55| 07 |09 83
Cpegnee
Avéags 14 |145|25| 11 |21 |33| 095 |27 (39| 06 |11|52| 05 |06 |86

IHpumeuanue: Ilpos. — Ilpospaunocmo,; I1I1 — Ilepsuunas npodykyus, [ — oecmpykyus opea-
HU4ecKo2o0 eeuecmaa.
Note: T-Transparency; PP- primary production; D- destruction of organic substance.

CrnenmyeT OT4epKHYTh, YTO YBEIHMUEHHE MYTHOCTH BOJBI 32 CUET pa3pyLICHHs OYBBI OeperoB
HE OrpaHMYHMBAETCSl YMEHBLICHUEM MAaccChl MEPBUYHONW MPOAYKUMH (uTortankToHa. Haceimie-
HHEM BOAHOHW macchl 10-15 M m300aT TeppUreHHBIMH YacTUIAMU, TBEPABIM HAHOCOM BHECIIO
W3MEHEHUE B BereTalnu QuToOeHTOCa W (QUTOIUIAHKTOHA. B 4acTHOCTH, MPOM30IILIO CHIILHOE
COKpalIeHue miomnianei putodeHToca B paiioHax OIU3JIEKANINX K OeperamM akBaTOPHA OKpYxKe-
HUM HEeKOTOpBIX ocTpoBoB ([Iupcarart, [lyBannsl, [lecuansiii u np.). Eciu B npuOpexHbIX Bo1ax
B 1960-1995 romax oTMe4aauch NPEACTABUTENN MMOYTH BCEX OTACIIOB (DUTOIIAHKTOHA [5-7], TO
B HacTosIllee BpeMsi B Te4eHHE rojJa B anbroduope mnpeoOianaeTr, UL BCEJCHEl —
Rhizosolenia calcar-avis. CiibpHO OIIyTHMO HOCTpagal GUTOOCHTOC, OCOOEHHO COOTHOLICHHE
MEXy MPEeICTaBUTEISIMH 3€JICHbIX U KPacHBIX Boopociel paBHoe B 60-x IT. 1:4, B HacTosmIee
BpeMsi He ompeiensieTcsi, 00 M3-3a CHUKCHHUS ITPO3PAYHOCTH BOJBI U HACHIIIEHUE €€ MEIKHMU
JIETKUMH YaCcTUIIAMH TBEPJIOTO HAHOCA Bereranus u cMeHa GopM (puToOeHTOCA ITOYTH HE TPO-
ucxonut. CornacHo M.C. Kupeesoii, T.®. lllanosoii [8] u H.W. Kapaeoii [9] pacnpenenenue
BOJIOPOCIIEH B T€ TOJIbI MPOUCXOJIMIIO CIIEAYIOIIMM 00pa3oM: paHHEH BECHOU (KOHeI MapTa,
HayaJo anpes) B 30HE CymnpajauTopaiu nossistorcs takconsl Ulothrix implexa ¢ npeo6nana-
uuem npeacrasuteneir Cladophora vagabunda, na riry6use ot 0 1o 1-1.5 M. MHOTOYHCIICHHBI
OBUIM BUJBI 3€JIEHBIX BOJOPOCIEH, MPUYPOUYSHHBIX K BBIXO/JaM M3BECTHSIKA, BalyHOB TaJIbKH.
Tenepsb 5T 0OMIMPHBIE OMOTOMBI MTOKPHITHI MATKUM WIOM-HAWJIKOW, TIIy0xke 15 M BecbMa peiko
BcTpeuatoTcs Bupl poaa Polysiphonia, B 3aKpEITBIX, CHOKOWHBIX OyXTaX B HACTOAIIEE BpEeMs HE
OTMEYaeTCs HaJTMUMe XapoBbIX, [[BETKOBBIX, TAKUX Kak Zosteraminor, Najasmarina, Ruppispira-
lis u ap., kotopbie B 60-bie TOABI TOKPBIBAIK AHO 10 10 M M300aT OT ATIIEPOHA 10 YCTHS P.
Kyps1 [10].
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3AK/IIOYEHUE

HccnenoBannsa 9ucIeHHOCTH W OMOMAacChl JUATOMOBBIX BOJOPOCIEN M OEHTOCHBIX CH-
He-3eJIeHBIX B 3amagHoM menbde KOxuoro Kacnusa 1o cux mop He MpoBOIMINCH TUIAHOMEPHO.
Tem He MeHee, YCTaHOBJIEHO, YTO PA3BUTHE M PACIPEIEICHUE ITUX BOAOPOCIEH TECHO CBSI3aHO
¢ 0coOEHHOCTSMHU TPUOPEXKbs. BhIsSBICHO YTO, B pacnpeleieHud U (U3HOJOTHISCKON aKTHB-
HOCTH OOJIBIITYIO POJIb UTPAFOT dKOJIOTHUYECKHe (hakTopbl. [03TOMy B MPUOPEKHBIX aKBATOPHUSX,
MOJBEPKEHHBIX AHTPOIIOTEHHOMY BO3JEHCTBUIO (OCOOEHHO 3arpsi3HEHHIO) CHIIBHO HapylleHa
BETeTAITUs PACTUTEIILHOCTH U 3000eHTOoCca. 1o manubM, monydeHHBIM B 30-X, 40-x, 60-xrT [11],
MaccOBO€ Pa3BUTHE MOPCKOH TPaBbl, B Y4CTHOCTU 300CTEPHI OBLIIM OTMEUEHBI B IPHOPEXKBSIX OT
r. Maxaukansl 10 octpoBa [lupamiaxsl B CpegaeM u oT AmmepoHa 1o 3aiuBa Kei3butaray, B
O>xxHOM Kacnum, rae Tonsko 6MomMacca 300CTepsl B TPYHTax Ha riryOuHe ot 2.5 1o 4-5 M xone-
Gamach B npegenax 50-1100 /Mm% Tlo pacderaM yKa3aHHBIX aBTOPOB 3apOCIIH 300CTEpPbI 3aHH-
Manmu miomans 1600-1800 M ¢ 06mmM 3amacom nopsaaka 350-500 Teic. T. XapakTepHO, 4TO B
Te BpeMeHa OOoJbIne 3apociy 300CTephl ¢ 3anacoM cBbime 300 Teic. T ObUIO OTMEYEHO JIUIIE B
3anuBe Keipiaraud. Hamm npubpexpst XapaKTepu30BaIiCh MUPOKUM paclipeielieHneM Oarps-
HBIX BOJIOPOCJIEH, MaCCOBOE Pa3BUTHE KOTOPHIX OTMEUAIUCH B pailoHaX OCTPOBOB BakWHCKOTO
apxuIenara, rje ux 6uomacca J0CTUrana 10 2 Thic. I/m°.

CoBpeMeHHBIH O0JMK Makpo M MHKPO(GHUTOOCHTOCA 3amagHOro mpuopexbs HOxHOro
Kacrnust critbHO M3MeHMICs. Pa3phixiieHre KOHTaKTHOH 30HBI — IMMOOEPEKbsS C BOION M3MEHHUIIO
XapakTepa MEJKOBO/bS OCTPOBOB AmiepoHckoro bakuHckoro apxumnenaros. B Toxe Bpems Ha
JTHE YYacTKOB, I/I€ YCHJIWINCh MpPOLECCHl CEAMMEHTAllMM W 3arps3HEHbl KOMMYHaJbHO-
OBITOBBIMU CTOKaMHM, BCTPEUYAIOTCS B HEOOJIBIINX KOJUYECTBAX canpoOHbie hOpMbl (PUTOOCHTO-
ca, Kak, HanpuMep, Enteromorpha compressa. M3mMeHeHe MEXaHUYECKOT0 COCTaBa IPYHTOB (HE
roBopsi 00 UX (U3UKO-XUMHUYECKUX CBOMCTBAX) CTAJO INIABHOW MPUYMHON, COKpAILEHHUS YHUC-
JICHHOCTH, W TIepepacrpesiesieHusl 1Mo rIyOnHaM, a TakKe OCHOBHBIX oOuTarenedl OeHTo(hayHbI
1o 5-10 M m300art.

B cokparieHnyn KoMM4ecTBEHHO-Ka4eCTBEHHOTO cocTaBa OeHTO(hayHBI 3alaJHOTO MpH-
opexbs HOxuoro Kacnust Oonpiryro pons urpasia u muemuoncuc [12]. OObI4HO Ha 3amagHOM
menshe Oxuoro Kacrus B nmpuOpexHOW 30HE MEJIKOBOJbS MPEoOagaiid MeCKU ¢ MEIKHMU
¢pakuusamu 10 2,5-3 M ¢ HapactanueM riryouH 1o 10-15 m, npeoOnagany WIKMCTO-TIECUaHbIN ¢
pakyIIkaMu TPyHT, a aajee — Ha JHe 25-50 M TOMUHHUPYIOIUMHU OTI0KEHUSAME OBLTA WITNCTHIE
TPYHTHI C pa3IUYHON TUIOTHOCTBIO U IIBETOM. B CBsI3M ¢ yBenmmueHHeM TeMmIa MpoIecCOB CeIu-
MEHTAIMH, PEe3KHM COKpalieHueMm Onomacchl (puromaccel) puToOEHTOCA, (DUTOIUIAHKTOHA, B
JIOHHBIX OTIIOKEHUSX 00IIee KOJIMUECTBO JIETPUTOB PACTUTEIHLHOTO TPOUCXOXKACHUS U3MEHUIH
€CTECTBEHHBIN PEKUM THTAHUS JETPUTO(PAroB-PHIBTPATOPOB. TakuM 00pa3oM, B CBETE BBIIIE-
M3JI0’KEHHOTO B 3amajgHoM npudpexbe IOxxnoro Kacnust B akBaropusx a0 15 M m3obar n3-3a
COKpalIeHHs TITyOMHBI MHCOJNANUN TPO(GOTEHHOTO CIIOS TEepBHYHAS MPOAYKIUS (HOTOCHUHTE3a
(huTommaHKTOHA yMEHbIIIIACh B 1.5-2 pa3a, buomacca hutoOeHTOCa, B OONBITMHCTBE yIaCTKAX
cokparunack Ha 85-90%. B pesynbrare paspyiieHus OeperoBoi MoOCHl, 3arpsA3HEHUS 3araj-
Horo menbda HOxHoro Kacmmsa pe3ko HapymieHa 3aKOHOMEPHOCTH —MPOAYKIIMOHHO-
JECTPYKIIMOHHBIX TPOIIECCOB, U3MEHEHBI (PH3UKO-XMMHUYECKOE KauyeCTBO BOJBI M JTOHHBIX OT-
JIOKECHUH, YTO OTPUIATENBHO CKa3bIBAIOTCS Ha (YOPMUPOBAHUM OOLICH OHOIIOTHUECKON TPOTyK-
tuBHOCTH FOxHOTO Kacnus B emom.
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