U3YYEHUE CUMBUOTUYECKUX ACCOLIUALLUIA (ACCOLIMATUBHOTO CUMBUO3A)
B MUKPOBUANbHbIX BUOLLEHO3AX BOJJOEMOB
Peuensus Ha knury 0. B. byxapuna u H. B. Hemuesoi
“Mukpo6uonorua 6uoueHo30B npupoaHbix Bogoemos” (Ekatepun6ypr: Yp0 PAH, 2008, 156 c.)

C. B. KoteneBues, C. H. Opnos, C. A. OcTpoymoB —

MocKoBcKuMI rocygapcTBeHHbI yHuBepcuTeT um. M. B. JlomoHocoBa

B 2008 r. ony6bnukoBaHa KHura O. B. ByxapuHa un
H. B. HemuoBoii “Mukpobuonorua 6uoLeHo308 npu-
poaHbix BopoemoB” (EkaTepuHOypr, n3paTenbCcTBO
Ypanbckoro otaenenusa PAH, 156 c.). KHura gaet Bo3-
MO>KHOCTb 601iee rny6oKo MOHATb SKONOT 0 BOROEMOB
N copepXnt 6onbwon obbem HoBOW MHbOPMaLUK,
BaXXHOW s GOPMUPOBAHUS HAYUYHbIX OCHOB OLIEHKM
3KOJNIOrMYeCKOro COCTOAHMA BOAOEMOB, OMOMHAVKA-
LK, 4NA CaHUTapHOW rugpobronorny 1 NpUKNagHon
MUKPOOMONOTMM UCTOYHUKOB BOLOCHAOXKEHNA.

B KHUre npepcTaBneHbl mMatepuasbl MO B3auMo-
OTHOLIEHUSM CMMOWOHTOB B GMOLLEHO3aX MPUPOAHbIX
BO[HbIX 3KOCKCTEM.

KHura coctont 13 BBepeHuA, yeTbipex rnas u
3aK/oyeHus.

KpaTkoe BBepeHue cofepKUT OuYeHb BaKHble
cBefieHNA. YMOMAHYT MpuHUUN, 06O03HaYeHHbIN
FamunsToHOM B 1843 T. Kak acCoLMATMBHOCTb — 06pa-
30BaHMe accoumaunii MMKPOOPraHM3MOB C pPasfny-
HbIMW TUNamu cBA3e. [aHbl onpefeneHns BaKHbIX
TEPMMHOB — 3HAOLMTOOMO3a (pacnosioXKeHne MUKPO-
OpraHM3MOB B KJE€TKax CBOMX XO3AeB — TaKUX, Kak
BOAOPOC/IN 1 MPOCTENUEe) N acCOUMATUBHOIO CUM-
6uo3a. MNocnegHuin TepmuH BeegeH O.B. byxapuHbim.

B nepsoii rnase (c. 12-45) paccMOTpeHbl OCHOB-
Hble TUMbl MUKPOOKOLEHO30B BOLOEMOB. B 0TAEbHbIX
pasfenax aHanM3npyTca cnegyoLire accoumaumm.

1. Accoumaumm npoctedwnx ¢ OakTepua-
Mu. PaccmoTpeHO  MHOXecTBO  pa3Hoobpas-
HbIX MPUMEPOB CUMOMO30B MpocTenwnx (poaos
Chlamydaster, Amoeba, Vanella, Tetrahymena wu
apyrux) ¢ 6aktepuammu popos Vibrio, Aeromonas,
Mycobacterium,Campilobacter, Salmonella, Shigella,
Listeria, Pseudomonas, Klebsiella, Staphylococcus,
Serratia n gpyrux.

2. Accoumauumn nNpocTelwmx C BOAOPOCAAMMU.
O6cyXpaloTcss MHOrMe npuMepbl CMMOUOTMYECKIMX
accouraumin npoctenwmx ponos Amoeba, Majorella,
Pleuronema ¢ accoummnpoBaHHbIMK C HUMWU BOAOPOC-
nammn pogos Coelastrum, Chrysococcus, Kephyrion un
Ap. Bo MHOrMx cnyuyasax 3HAOCMMOUOTUYECKME BOLO-
pocnu (300xnopensibl, 300KCaHTeNbI, LaHen bl 1 ap.)
obecneurBaloT 3HaUUTENIbHYO YaCTb SHEPreTUYecKmx
notpebHoCTell NPOCTENLINX, CO3[AT BO3MOXKHOCTb
MUKCOTpodun ana retepoTpodHbIX NPOCTENLLINX.

3. Accoumaumn Bogopocnen ¢ Bogopocnamu. B
3TOM pa3fese aBTopbl PacLMPUTENbHO TPaAKTYIOT Tep-

MWH BOZOPOC/IM W BKI/IOYAKOT B HEr0 CUHe-3eNieHble
BOAOPOC/N, KOTopble, Mo 6osiee CTporol TepPMUHO-
JIOTK, OTHOCATCA K OakTepusim (UmaHobGaKTepun). B
[JaHHOM pa3fene npuBefeHbl MHTepecHble NpUMepsl
TOro, Kak B CN13u LmaHobaKTepurii NocensaTca gpyrue
LUMaHobaKTepun, AMaTOMOBblE U 3efieHble BOAOPOC-
nu. ECTb 1 gpyrvue npumepsl, rae TOYHO onpenenuTb
XapakTep accouvauun (CMMOKo3 UM napasnTU3m)
3aTpyAHUTENbHO.

4. Accoumaummn Bogopocnn - 6Gaktepun. Kak
OTMEYaIoT aBTOpPbI, “LieH03006pasyioLlas posib BOAO-
pocneil obycnoBneHa, BO-NepPBblX, CMNOCOOHOCTbIO
06pa3oBbIBaTb CAU3WCTbIE YeXSibl U KOMOHWaNbHYHO
CNN3b, BO-BTOPbIX, HAJIMYMEM BHEKIIETOUHBIX OpPraHu-
yeckux BblgeneHnin” (c. 29). 3To cnocobcTByeT obpa-
30BaHMIO accoumaumin Bogopocsen pogos Pandorina,
Chlamydomonas,Chlorella,Spirulina, Dunaliellac6akre-
puamn Pseudomonas, Flavobacterium, Agrobacterium,
Achromobacter, Bacillus, Chromobacterium, Sarcina,
Vibrio, Micrococcus, Rhodococcus n gpyrumu.

5. bakTepun - 6akTepun. NprseaeHbl UHTEPECHbIe
npumepbl accouunauuin 6aktepuit. Tak, yCTaHOBJIEHbI
accouvaumm 6akTepuii, pasnaralowmx LEenonosy, 1
asoTdukcaTopoB. Acinetobacter yacto accoymmpoBaH
C MVKPOKOKKOM 1 ppoxxamu Candida. CuHTpodHom
accounaumen ssnaetca Methanobacterium omelian-
skii — paHee 3TO CUMTanOCb YMCTON MOHOKYLTYPON
MeTaHoreHoB. BbifAiBNeH MUKPOOHbI G1oLeHo3 runep-
COJIEHbIX 03€ep, B KOTOPbIN BXOAAT rasiopusibHble 1
rafioTofiepaHTHble 6akTepuy, nNpuyem ranopunbHbie
baKkTepun JenaTca co CBOMMM NapTHepamu oCMOoMnpo-
TekTopamm.

Bo BTOpoi rnaBe “MopenbHble QYyHKLMOHaNb-
Hble cMCTeMbl 6roLeH030B” (C. 46) pacCMOTPEHbI TpK
3alMTHBIX CUCTEMbl BO B3aVMOAEWNCTBUAX MpPO- U
3YKapMOTMYECKNX MUKPOOPraHW3MOB, Mpuyem Ans
BCEX TPEX 3aLUTHbIX CCTEM OOHapPY>KeHbI MEXaHV3MbI
UX NPeoAoneHUs, KOTOpble NMPUCYLLN HEKOTOPbIM 13
BO[HbIX MUKPOOPraH/3MOB.

ABTOpPbI NOAPOGHO M3yUnn CUCTEMY “NIN30LUM-
aHTUAM3ouuM”. NlokasaHo, YTO IN30UMMHOWN aKTUBHO-
CTbto 0bnagaeT oueHb BbICOKasA AfiA N30MIATOB MHOIMX
rpynn opraHusmos — Ciliophora, Sarcomastigophora,
Streptococcaceae, Micrococcaceae, Bacillaceae, n gpy-
rve. TolakTUBHOCTbo obnagatoT6onee40% 130naToB
Chlorophyta n 6onee 20 % n3onatos Cyanophyta (c.48).
BmecTe c TeM y MHOIMX OpraH13MOB BbIiBI€Ha aHTUNN-
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30UMMHasA aKTUBHOCTb — NPEX[e BCEro y NaToreHHbIX,
YCNIOBHO-MATOreHHbIX 11 CanpoGUTHBIX MUKPOOpPraHn3-
MOB, HanNpUmMep y 3HTepobaKTeEpPMi, aSPOMOHaA, CTa-
GUNOKOKKOB. AHTUIM30UUMHAA aKTUBHOCTb HalfeHa
y noutn 90 % wu3onAatoB Enterobacteriaceae, 6onee
70 % un3onatos Pseudomonaceae, okono 50 % un3onsa-
ToB Cyanophyta, 6onee 40 % Chlamidobacteriaceae, y
MHOIMX ApYrux rpynn opraHusmos (c. 50). B pabotax
O.B. byxapvHa pa3paboTaHO NpefcTaBieHVe O TOM,
yto 6uonoruyeckasa LenecoobpasHOCTb aHTUIM30-
uMMHOro ¢akTopa B YCNIOBUAX MHOEKLVOHHOW naTo-
NOrNN COCTOUT B 3alLUTe NEenTULOMMKAaHOBOrO Nonu-
Mepa NPOoKapuoT OT BO3AENCTBMA N13oLumma. ABTopbl
ZeTanbHO 13yunnm GopmMbl MUKPOOPraH3MOB, NMeto-
Wwure NM3ouMMHYto akTuBHOCTb (JTA) n obnapatowme
AHTUIM30UUMHON akTMBHOCTbIO (AJIA). M nonyyeH
GONbLUOIN 3KCMEPVIMEHTANIbHBI MaTepuran O NpPUcyT-
cTBUM U yncneHHoctu JIA- n AJIA-dopm B accoumauu-

" ou

Ax “6akTepua — 6akTepma’, “BoAOPOCb — BOAOPOC/L,
“Bopopocib — 6akTepus”, “npocTelilre — BOGOPOCD
“npocTtenwune — 6akTepnmn”

ABTOpbl  OOHapyXunu, 4Tto  AM30LUUM-
QHTUNN30LMMHbIE B3aVMOAENCTBMA BaXKHbl 4151 BbIKM-
BaHMA OAKTEPMI HE TONIbKO B BOAE NPUPOAHbIX SKOCK-
cTeMm, Ho 1 B NUTbeBol Boge. DopmurpoBaHme cumbuno-
TUYeCKMX CBA3el GaKTepui ¢ NPOCTENLWNMK U BOLO-
pocnamMn mmeeT Gonbluoe 3HaueHVe [J1A KayecTBa
NUTbEBOI BOAbI, MOCKOJIbKY 6aKTEPUN MOTYT YCMELHO
npeoponeBatb 6apbep GUABTPALMOHHBIX COOPYKe-
HUI, HAXOAACH B C/IM3NCTbIX YEXIIax BOAOPOC/IEN Uin B
darocomax npoctenmx (c. 74). ABTopbl chopmynmnpo-
Ba/N TE3UC O TPOAKOM 3HAUYEHUWN CUCTEMbI “TN30LNM-
aHTUNM3oUMM”: obecneyeHne KU3HeJeATeNIbHOCTY
6uoueH03a, MeXaHN3M BbIKMBaHWUA, Perynauusa rete-
POreHHOCT! MUKPOOBHbBIX monynauwnii (c. 76).

Bropaa cucTtema, BaxHas ana ¢opmupoBaHus
accoumaTmBHBIX CBA3e — YHKUMOHaNbHas CBA3Ka
“Ir'MCTOHbI 3yKapuoOT — aHTUIMCTOHOBAA aKTUBHOCTb
npokapwmot” (c. 77-90). B 1992 r. O.B. byxapuH onucan
CNoCcoBHOCTb OaKTepuin UHaKTMBMPOBaTb GakTepwu-
LMAHbIN SPPEKT IMCTOHOB SYKapnOTUYECKUX KNETOK. B
KHUre Ha cTp. 84-90 onucaHbl OnbiITbl, JOKa3blBaoLWne
posib aHTUIMCTOHOBOW aKTMBHOCTU GakTepuin B pop-
MUPOBAHUM aCCOLMATMBHbIX CBA3EN C NPOCTENLLINMMU.

TpeTbAa cncTema - “nepekuncb Bogopoaa BOJOPOC-
nen — KaTtasasHas aKTMBHOCTb GakTepuin” (c. 90-97).
Cepua OpUrMHanbHbIX OMbITOB MO COKYNbTUBMPOBA-
HUIO BOZOPOCNEN C KaTana3HbiMUu 1 6e3KaTanasHbiMu
LWITaMMaMy KMLLIEYHOW Masiouku rnoKasana, YTo BbICO-
Kas XM3HeCNnoCcobHOCTb (BbPKMBAEMOCTb) Oblna Xapak-
TepHa AnA LWTaMMOB C BbICOK/M YPOBHEM KaTana3Hom
aKTUBHOCTM. Ha 3To OCHOBe aBTOpbI MonaratoT, 4To
“luTaMMbl 6aKTepPUIn-aCCoOLMAHTOB BOJOPOCHEN C BbICO-
KM M CpefHVM YPOBHEM WCCNefyemoro npur3sHaka
MOTYT BbICTYNaTb B POSI CUMOUOHTOB (Pe3MaeHTHbIX
LUTaMMOB), Tora Kak OCTaJjibHble — paccMaTprBaThb-
CA Kak cnyyarHasa (TpaH3ucTopHan) 6aktepuodnopa”
(c.94).

Cnepytollan, TpeTbA rnaBa NocBALLeHa perynaymm
MEXMUKPOOHbBIX OTHOLIEHWI CUMOVOHTOB. [epBblIit 13
[BYX pa3genoB 3TOW [MaBbl M3N1araeT HOBblE MHTepec-
Hble [JaHHble O BAUSHUU AYTOUHAYKTOPOB aHabuo-
3a Ha CYMOMOTUYECKME OTHOLWIEHUs rUApPOOMOHTOB
(c. 98-105). Cpean 3K30MeTabONNTOB BOAOPOC/EN
naeHTudmumpoBaHo 6onee 300 BewecTB. M3 Hux
10-40 % yu4acTBYIOT B perynayum MMKpOOHbIX nomny-
nAUNR, obuTalOWMUX BOKPYr BOAOPOC/EBbLIX KNETOK
B X ¢uKocdepe. BbiABneHbl KOHKpeTHble BELLeCTBa,
yyacTByloLMe B ayTOperynAauum pocta M pasBuUTKA
nonynauni MUKPOOPraHU3moB. K HMM OTHOCATCA
ayToMHAYKTOpbl aHabro3a (ankunokcmbensonbl, AOB,
dakTopbi d,, dd.) v ayTonHayKkTOpbl ayTonusa (ceobop-
Hble HeHaCbIWeHHbIe XMpPHble KncnoTbl, CHXKK, dakTo-
pbi d_, d,). O6e rpynnbl ayToperynatopos obnagatot
MeMOPaHOTPOMHbIM feAcTBMEM. [10 HEKOTOPbIM AaH-
HbIM, paKTOpbl MEPBO rPYMMbl YBENNYMBAOT MUKPO-
BA3KOCTb 6GuomemOpaH, a dakTopbl BTOPOW rpynmbl,
HaoOOopPOT, MOBbILWAIT CTEMNEHb TEKYYECTU NUMNULHOWN
cocTaBnawwen 6nomembpaH. Mo HekoTopbiM Npea-
CTaBneHuAM, KoornepaTtusHoe paencteve ¢d, n ¢d,
(cooTHoweHwe ¢d, n ¢d,) npeacrasnsaet coboir ayTo-
PEryNATOPHbIA MEXaHVW3M U DHOOFEHHYI MPUUNHY
CMeHbl CTaguii Pa3BUTUA U MeTabonnyeckux npespa-
WEeHUn B NONynAumnaAX MUKPOOpraHnu3MoB (0630p cm.
Ha c. 99). ABTopbl NogpPo6bHO nsyumnu ponb AOB (Ha
npumMepe XMMUYECKOrO aHanora ayToperynaTopHOro
dakTopa d, 6aktepuin, C12-AOB) B perynaunn mex-
MUKPOOHbBIX B3aUMOAENCTBU B anbrobakTepuranbHbIX
accoumaumax XnopoKoKKkoeol Bogopocnu Coelastrum
microporum 1 COMNyTCTBYKOLWMX el OGaKTepmanbHbIX
CMMOUOHTOB. 13 npoBefdeHHbIX OMbITOB BblTeKaeT
npeanonoXeHune, YTo 6aKkTepPUN-CNYTHUKN OKa3blBaloT
3alUTHBIN (MPOTEKTUBHDIN) 3PEKT U CNOCOOCTBYIOT
YCTONYMBOCTM acCOLMATUBHOW KyNbTypbl BOAOPOCN
K gencteuio AOB (c.100).

B gpyrom pasgene 3ToW rnaBbl aBTOPbl OMUCHI-
BalOT HOBble UHTEpPEeCHble laHHble O MHIMOUPOBaHUN
pOCTa yCIOBHO-NATOreHHbIX 6aKTepuii Nog AeCTBMEM
KNETOYHbIX SKCTPAKTOB pAda KynbTyp BOAOpPOCHen
(B Tom umcne Scenedesmus obliquus, Chlorella sp.,
Chlamydomonas reinhardii, npegcraButenen popos
Pediastrum, Chlorococcum n pgp.). bbino obHapyxe-
HO UHrMGMpPOoBaHMe pocTa TecT-lWTammoB Escherichia
coli, Klebsiella ozaenae, Pseudomonas aeruginosa,
Staphylococcus aureus (c. 108-109). Mostomy npak-
TUYECKYIO MOJIb3y MOXKET MPUHECTU KCMNOoSb30BaHMe
UCCNefoBaHHbIX KYbTyp MUKPOBOZOPOCIIEN ANA AOO-
UMCTKM CTOYHbIX U 3arpA3HEHHbIX BOJ.

B nocnepHen, yetBepTon rmaee (c. 111 n pganee)
NpoaHanM3npoOBaH WCKIUYUTENBHO BaKHbIA ANA
NpPakTUKMU BOMPOC 06 MCMOJSIb30BaHUN MUKPOOHBIX
6UOLEHO30B AN1A OMOVMHAMKALUUU M MOHUTOPUHra
SKOJOrMyeckoro COCTOAHNA BOAOeMOB. PaccMOTpeHbl
WCKNIOUNTENIbHO BaXHble [ MPAKTUKU MeTobl
MUKPOOMONOrnyeckom MHAMKaLUM COCTOAHUA BORJO-
emoB. Cpefin 3TUX MeTOAOB — onpefeneHve obLero
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MUKpoOHoro uncna (OMY), aHanus n oueHKa canpob-
HOCTW, METOA CanpoOHOW BaNleHTHOCTM, Guonoru-
yeckasa oLeHKa KauyecTBa BOAbl C MCMOMb30BaHNEM
CaHUTaApPHO-MOKa3aTebHbIX MUKpoopraHusmos (CMM).
OTaenbHbIf pa3gen NocBAweH MUKPOOHbIM GroLeHo-
3aM Kak MIHCTPYMEHTaM 3KONOrMyeckoro MOHUTOPUHTa
BOAHOWN cpeppl (c. 124-126). MpeanoXeHo AnA BblsAB-
NEHNA SKONOrmyeckoro Hebnarononyuyma B BOJOe-
Me MCMob30BaTb aHaNn3 OGUOLIEHOTUYECKMX CBs3eln
rMAPOOMOHTOB Ha NpUMepe CMMBUOTUYECKUX B3aUMO-
LeCcTBUA. ABTOPbI YCTaHOBUAM, YTO ANA yNaBnnBaHUA
M3MeHeHU B BogoeMax MHGOPMaTVBHbIM MapaMeTPOM
ABNAETCA NMN30LMMHAA M aHTUIN30LMMHaA aKTUBHOCTb
rMapo6uoHToB (MMKpoBogopocneli). MNepcucteHTHble
nokasaTtenn MUKpPodopbl — aHTUIM30UUMHAsA, aHTU-
KOMMJIEMEHTAPHAs U aHTUMHTepPpEpPOHOBAs aKTUB-
HocTu JIKI (NakTO30M03UTUBHbBIX KULLEYHbIX Nanoyek)
MOTYT CITYXXWUTb MapKepamy CaHUTapHOro Hebnaromno-
nyyra BOOOEMA, A1 BbIABJIEHNA CBEXero peKasbHOro
3arpA3HeHNs, a TakKe NPu OLeHKe KauecTBa NUTbEBbIX
BOA 1 Bblbope crnocoba obeszapaknBaHUA Npu BOLo-
NnoaroToBKe. JTOT MOAXOA MOXET MPUroanTbCa Mnpu
TEeCTUPOBAHMM MOJUIOTAHTOB, NPY pacyeTe MHAEKCOB
canpobHOCTN ANA BOAOPOCNEN, oueHKe TPOPHOCTM
BOAOEMA, YTO MOJIE3HO AJIA CAHUTAPHON NPaKTUKK. B
Apyrom pasgene chopmynmpoBaHbl 1 0O6OCHOBAHbI
HOBble HanpaBNeHUsA WCMNOSIb30BAHUA CMMONOTUYE-
CKUX B3aMMOLENCTBMI BOAHbBIX MUKPOOPraHU3MOB B
nabopaTtopHo NpakTuke. TakoBbIMK HaMpPaBeHNAMN
ABNAOTCA: pa3paboTka MeToAOB TeCTUPOBaHUs 61o-
NOrNYecKmx CBONCTB MUKPOOPFraHU3MOB, BblaesneHune
UKCTbIX (aKCEHMYECKUX) KyNbTyp MUKPOOPraHU3MOB,
nof6op MeTodoB KyNbTUBMPOBAHMA MUKPOOPraHU3-
MOB, OTOOp LWTaMMOB MPOAYLEHTOB OGMONOrMyecku
AKTVBHbIX BELLECTB.

B 3aknioueHun (c. 132-135) cienaHbl MHTEPeCHbIe
BbIBOAbI 1 0006LeHNA. OTMEYEHO, UTO “B MUKPOOHOM
coobLectse rngpobUOHTOB MMeeT MecTo ¢peHOMeH
accoUMATUBHOIO CMMOK03a. [py 3TOM LIEHTPOBOE 3Ha-
YyeHve OTBOAMTCA OPraHM3My-X03AuHY, BCTynatoLemy
B Pa3/IMYHOro pofa B3aMMOAENCTBUA KaK C NOCTOAH-

HbIMW, TaK U C BPeMeHHbIMK napTHepamn”. OTmeyeHo
TakXe, UTO accoUMaTUBHbIA CMMOMO3 MPUPOAHbBIX
BOAHbIX MUKPOOPraHN3MOB — 3TO CaMoyrnpaBnatoLan-
CA 1 caMoperynupymoLwaaca CUCTeMa, BKJIOYaoLas
0Ccobb BUAA-X03IMHA U 0Ccobn BUOOB-CMMONOHTOB
(c. 132). K kaTeropumn makponapTHepa Ui opraHmn3ma-
X03AMHa B MUKPOOMOLEHO3E MOXHO OTHECTU BOLO-
POCAV AW NPOCTENLINX, CMOCOBHBIX K SHAOLMTOOMO-
3y. bonbluoe npakTMyeckoe 3HaUeHVe UMEET TOT PaKT,
UTO B MPUPOAHBIX BOAHbIX OGUOLIEHO3aX YKa3aHHble
CcMmMOKO3bl NpPeAcTaBneHbl Kak aBTOXTOHHOW, TaK U
ANINIOXTOHHOW MUKPOQSIOPOW, B COCTaB KOTOPOW BXO-
[AT YCJIOBHO-NATOreHHble U MATOreHHble AfAa 4eno-
BEKa M KMBOTHbIX MUKPOOPraHu3mbl. Pe3synbtatom
Takoro cumobrosa ABNAETCA BblKMBAHME NaToreHa BO
BHELUHEN cpefie 1 COXPaHeHWe ero BUPYNeHTHOCTU.

MpuBeaeHHble B KHUMe MaTepuasnbl MPOJOKatoT
cepuito ny6nukaumii O.B. byxapuHa n coaBTopos [1,
2] n 3aknagbiBatoT 6a3ly ana GopMUPOBaHUSA HOBOIO
Hay4HOro HanpasfieHNA — 3KCNepUMEHTANbHON CUM-
6uonorun, Kotopasa oborallaeT CnekTp COBPEMEHHbIX
610oNOrNYecKnX QUCUMMAH.

BbisiBNeHne HOBbIX CBeAEHNI O CBA3AX U accoLma-
UMAX TMAPOONOHTOB MMEET 60JIbLIOe IKONornyeckoe
3HaueHue, yrnybnaeT NPoAYKTUBHbLIN CUH3IKOMOrMYe-
CKWIA nogxop B 6uonorum n skonorum [2].

KHura copepXuT LieHHY OOLWMpHY0 61bnano-
rpaduio, NpeKpacHO UNNICTPMPOBaHa OPUTMHANbHbI-
MM UBETHbIMU doTorpadpusMm MUKPOBOOOPOCSEN 1
LPYrux MMKpoopraHnmoB. be3ycnoBHo, KHura npeg-
CTaBNAET LeHHbIA BKaA B HAayKy U MpUHeceT Nnosb3y
rmapobuonoram, MUKpobronoram, cneumannuctam o
SKOMOTMM N CaHUTAPHOMY COCTOAHUIO BOJOEMOB U
BOLOTOKOB.
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