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Toproune ciaHiel MecToposkaeHuss Kpacasa (Hapoxuas
rapus), PpacIoOJIOX)KeHHOro B I'paoBCKON CJIaHIIEHOCHON IIPOBUHIUH,
IPUYPOYEHELI K ITaJIEOTeHOBBIM OTJIOKeHusM. Ilo manHweiM [1], B ciaHIe-
HOCHOM CBHTE 3THUX OTJIOMKEHMM, COCTOAIILEH M3 LIECTHU JIUTOCTpaTurpadu-
YeCKHX IIaueK, MPaKTUYeCKUM HHTepec IMPEeACTABISIOT BTOpas, TPEThbA U
yerBepTasa. X obuias mouiHOCTh cocTaBageT 30—50 m. CaMBIM BBICOKUM
coiepsKaHneM opraHndeckoro BeiecTBa (OB) u BBIXOZOM CMOJBI IOJYKOK-
coBaHUA oTauyaerca derBeprad mauka (10—28 u 5—17 9 cooTBeTCTBEH-
Ho). ITo pesynpraTamM auTodanua bHBIX ucciaenoBaHuii OB KpacaBacKux
rOPIOYUX CJIAHIEB OTHECEHO K I'yMYCOBO-CAIIPOIIEJIEBOMY Te€HETHUYECKOMY
TUIIy U CHEJAH BEIBOJA O TOM, UYTO MX OTJIOKEHUE IIPOUCXOAUJIO B IIPECHO-
BogHOM Gacceiine [1].

IIpu ucciefoBaHUM PACTBOPHUMOCTHU CJIAHIA B OPraHUYECKUX PACTBOPU-
TeJIsIX HAMWOOJBIIMI BEIXOJA 5KCTPAKTa IOJYyYeH IIPU 3SKCTPArupPOBaHUU
cuoupTtobersosom (1 :3) (3,2% nHa OB ciania), a cymMMa CIHMPTOOEH30JIb-
HOTO, TeKCAHOBOI'O ¥ AalleTOHOBOT'O BJKCTPAKTOB cocTaBmiaa 5,5 9% Ha OB
[2]. IIpupoxa sKCTPakTOB, M0 HJaHHBIM W K-CIleKTpoCcKOINU, IIPEerMyIecT-
BeHHO ajudartuyeckas [2], H-aakaHbl npencraBieHsl romosoramu Cio—Csg
¢ mpeobraganueM «HedeTHBIX» [3]. CBoOOAHEIE U CBsI3aHHEIE B BHJE COJIEH
MOHOKapOOHOBBIE KHCJIOTEI UMeIOT cxXoaHbi cocTaB (Co—Cys), a KHUCIOTHI,
MIPUCYTCTBYIOIIYEe B OUTYMOMAAaX B BUJE CJIOKHBIX 3(QHPOB, IIPECTaBJIEHbI
romoJsioraMu Cig, Cis m Coo [4]. UxeHTUDULIUPOBAHEI U (,0-TUKaPOOHOBEIE
kucaoTel C;—Cy [4]. B cocTaBe Bcex IpymIl KHUCJOT IIpeobJiafaioT I'oMo-
Joru ClG, Cm u CQQ.

Meroauka 3KcCriepuMeHTa

Ananu3 MUHEpPaJbHOM dYacTH cJaHIa BeImoJHeH K. YTcaloM peHTreH-
LU PaKTOMETPUIECKUM METOAOM [5]. DIIEKTPOHHO-MUKPOCKOIINYECKOE U3Y-
yeHHe IIPOBEJEHO Ha PacTpoBoM 3yeKTpoHHOM Mukpockomne «TECJIA BC
300» (ycmoBusa omucaHsl B [6]).

Burymouzsr A u C BeIfensasu u3 CJaHIIA [0 W3BECTHOU MeToxuke [T7],
OMBLIIEHNE U pa3jelleHue OUTYyMOHJOB Ha HeWTpaJIbHblE U KUCJIOTHBIE CO-
eJMHEeHUs IPOBOAUIK 1O MeToguKe [8]. MeToguka mpernapaTUBHOM TOHKO-
cioitHo# xpomaTtorpadun (TCX), ucnonb3oBaHHAA AJIA pasgesieHUs HEHUT-
PaJIbHBIX COeJWHEHUH Ha ys3Kue dpaxuuu, onucaHa B [9]. Hupusie Kucio-
TBI B BuJie MeTHJIOBEIX 3¢pupoB u TCX-ppakiuu HeHTPATbHBIX COeAUHEHUN
aHAJU3UPOBAJIN Ta30KUAKOCTHON XpoMmMarorpadueil (rasoBblii XpPOMAaTO-
rpad «XpoMmM-4») U XpoMaTo-Macc-CIeKTpoMeTpuei (cucremMa «XbIOJETT
ITakkapf») ¢ KOMIBIOTEPHOW 00pabGOTKOM CIEKTPOB (yCJIOBUA aHAJIHU30B
cm. B [10]).
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PesyasTaTsl 9KCHIEPEMEHTa M HX 00CYsKIeHHe

O6beKTOM HCCIefoBaHMUs OblIa IJIACTOBO-AuddepeHnuanpHasg mpoba Ne
7703 roproouux ciaHueB MecToposkaeHus KpacaBa IlepHuUKCKOro oKpyra
HPB. Ona uMeeT CleAyOUIyI0 XapaKTePUCTHKY, %: W* 0,7, A¢ 64,4,
(COy)§; 5,4, S¢ 2,9; comepxanue OB 30,2.

CocTaB MuHepaJIbHOU 4acTu, %:

Ananpuum 57,2
Kansmur 19,6
KBapr 4.4
IToseBrle IIMATHI 7,4
Tuppocaiona 6,8
IIupur 0 4,6
Bcero 100,0

Takum o0pa3oM, MHHepaJbHas YacTh B OCHOBHOM aJIIOMOCHJIMKATHAasd,
a OCHOBHOH MHHepaJ — AaHaJbIUM, OOraThIi HATPHEM M COLEPKAaIui
HEOJIUTHYIO BOAY. AHAJIOTHYHO APYTHM II€OJIUTAM, aHAJIBIMM — 3TO IPO-
IYKT HU3KOTEeMIIepaTypPHON T'HAPOTEePMAaJIbHOM HAeaTesbHocTH. O6GpasoBa-
HUe MUPUTA TaKKe YacTO CBA3AHO C HAJIOXKEHHEeM I'MAPOTepPMAaJIbHEIX IMPO-
fABJICHUM, U OH BCTpPedYaeTCcs B IapareHe3uce ¢ CaMBIMH Pa3HBIMU MHUHepa-

Puc. 1

DoccunusupoBaHHble Bogopocau Xanthophycophyta npu pasHOM- yBe-
auuenuu: I — 3600X%,.2 — 6800X, 3 — 4640X, 4 — 8000X,
5 — 5200X%X, 6 — 13 600X
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Puc. 2

Yepurle yriucThie BRIodeHus: I (600X ) u 2 (4000X) — BuTpeHOBOE
3epHo; 3 (13 600X) — murpocrpykTypa BuTpeHa; 4 (11 440X) —
y4YaCTOK ¢ MUKPOCTPYKTYPOM, XapaKTepPHOU [Jis CAlIPOTyMOJIUTOB CTa-
nun yraeburanuu B

namu. B cranmax mecrtoposxienus HpacaBa ompemensiemass obuiasi cepa
OOBIYHO IIOYTH IIOPOBHY IIPEACTABJIEHA NUPUTHOM u opraHudeckoit [11].
MoxxHO mosiaraTh, 4YTO B CJIaHIEe NMPUCYTCTBYET U AUATeHETUYECKUN NMHUPHT.

SJIEKTPOHHO-MHKPOCKOIIMYECKOe N3yUeHue CIaHIla II0Ka3ao, YTO B Mac-
ce GeccrpykTypHoro OB mmeroTcA BKJIIOUEHUS HeNPaBUJIBHO-CHepUUECKOM
¢bopMEI, KOTOPBIE MOT'YT OBITH OTHECEHBI K (hOCCUIM3UPOBAHHBLIM IIPECHO-
BOZHEIM OJHOKJIETOYHEIM 'BOZOpOCaAM oTnena Xanthophycophyta .poma
Botrydium Bupa Botryococcus. OTBepcTus B TaJJIoOMe BOZOPOCJeil (puc.
1) caysxuam AJsi BEIXOKA 300CIOP B IIpoliecce pasdMHokeHudA. Ilpu doccu-
JIM3aluM, OYEBUIHO, COXPAHAIOTCSA HE CAMU KJIETKU BOLOPOCJEH, a KaJIbIU-
TOBas KOpPKa Ha MX IOBepXHOCTH. B mpoliecce crapeHWs NEKTUHOBASA KJie-
TouHasi 000JI0YKA 3TUX BOAOPOCIEi rpybeeT, U Ha ee IOBEPXHOCTU 00pasy-
I0TCSI I'PAHYJIBI KaJbIUTa, CAMBAIOLIMECS BIIOCJEACTBAYU B CIJIOIIHYIO KOP-
Ky, COXpaHAWIIyl0 (Gopmy Bozopocau. MHorue u3 (HoCCUIU3UPOBAHHBIX
BOZOPOCJIE# TMOABEPIIUCH BTOPUYHOMY PACTBOPEHHIO, OCTABUB JIMIIL OTIIE-
yaTKu B OeccTpyKTypHOoii macce OB (pumc. 1).

HeBooOpy X eHHBIM I'JIa30M B CJaHIe MOXXHO HAOJIIOLATH PeJKue BKJIOYE-
HUsA YepHOro yriaucroro BemiecTBa. IIpu 600-kpaTHOM yBenwuyeHuu (puc.
2, 1) BUZEH PaKOBHCTBIM H3JI0M, XapaKTepHBIH AJia BuTpeHa [12]. 3epHa
BUTPeHa padMepoM ~ 50 p (puc. 2, 2) UMeIOT MUKPOCTPYKTYPY BUTPEHH3U-
POBaHHOHN pacTUTENHLHOU TKaHu (puc. 2, 3).

Tabruya 1
CpaBHeHuEe 21€MEHTHOro cocrasa Omtymounos u HOB caanma g
O0BeKT cpaBHEHUSA CopepxaHue sIeMeHTOB, %, HYC o 5ione
€ H N S (0]

Burymoug A 84,7 11,2 1,5 1,9 0,7 1,59
Burymoug C 79,8 9,9 3,0 1,3 6,0 1,49
HOB (ciaHer mocje BIAeJIeHU

6urymonza A, o6padorku HCI

u BelgeseHus burymonpga C) 68,8 9,1 2,0 3,9 16,2 1,59
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CxopcrBo KapTuHBI ciaHia (puc. 2, 4) ¢ KapTUHOH CAIPOryMOJIATOB
craguu yriebpukranuu By [12] moaTBep:KAaeT BEIBOALI 0 ToM, uTo OB ciaH-
a MecTOpo)kJeHusa KpacaBa HaxoguTca Ha CTAAUM KaTareHeTHYECKOM
Ipeo6pasoBaHHOCTA He BbIIIe GypoyroJsbHoi [10].

B siemenTHOM cocTaBe OB ciaHIla MHOro yriepoja u Bozopoza (Ta6..
1) 1 OTHOCHUTENILHO BEICOKOE COAEepKaHUe a30Ta, XapaKTepHoe [AJIs CIaHIEB
IIPECHOBOJAHOTrO Ipoucxoxxkaenus. ComeprxaHue a3oTa MaKCUMaJbHO B Ou-
rymouze C. Kax Iokasaju Hallu HCCJIELOBaHUsA, a30T B Gurymouzge C
MOK€eT BXOAUTH B COCTAB a30THUCTBHIX OCHOBAHUM pAJa aKPUAMHA, KOTOPHIE
BBICBOOOIKZAlOTCA IocJe 06paboTKM CJIaHIa XJIOPUCTOBOZOPOLHON KMCJIO-
Toii [13]. CozepskaHue KUCIOPOZA U Cephl HaubOJbIllee B HEPACTBOPHUMOM
OB (HOB).

OneMeHTHBIN cocTaB 6uTymouzgoB A u C pasimyaercs Mayio, IJIaBHBIM
o6pa3oM II0 COZEP’KaHHUI0O KHCIOPOZa, OoJjiee BBICOKOMY B Gurymouge C
(rabx. 1). OgHako nmo BeIxoAy Ha OB u rpynmoBoMy cOCTaBY GUTYMOUIBI
A u C pasnauuarorcs 3HauuTedbHO (Tabua. 2). Burymousg A B 0OCHOBHOM
COIEPKUT HeUTpajdbHEIe coefuHeHus (85 %), a ourymounz C — KHUCIOTHI
(98 %) (rabxn. 2). VI3-3a HHUBKOrO COLEpPIKaHUS HEUTPAJIBHBIX COELUHEHUM
B 6utrymouze C, He ygmasoce pasgenutrh ux TCX u mpoaHaIuM3HpPOBATH
UX COCTAaB.

Tabruua 2
BnIxoa ¥ rpynmoBo# CoCTaB OMTyMOMIOB, %,
T'pynma coeguHeHHH Burymouz
A C
Burymouy, Beixox Ha OB 5,5 1,3
HeliTpanbHbIe COEJUHEHUA: 85,0 2,5
AnkaHbI 22,2 He omp.
ApoMaTuyecKue yrieBOJOPOIEI: 16,4 &
MOHOSAJepPHbIE 7,1 7
TOJIUALEPHEIE 9,3 &
T'eTepoaTOMHBIE COETUHEHUS 46,4 s
c1a601I0IAD HEIe 12,5 2
CHJILHOIIOJIAPHBIE 33,9 ”
HuskoMoJIeKyJIaApHbIe KHUCJIOTHI: 7,9 39,2
MoHxokap60HOBEIE 3,6 23,0
OcraTox Ha uIBTpe 4,3 16,2
BEBICOKOMOJIEKY ISIPDHBIE KHCJIOTHI (] 58,3

Anudarnyeckne CTPYKTYypsl B OuTyMouze A IIpe[CTaBJIeHBl H-aJIKaHaAMU
C3—Cs3;, xupueiMH Kuciaotamu Co—Cig, H-ankanmonamu C;3—Cj;¢ (puc.
3, a—8), a TakKe H-aJKUIbHBIMU 3aMectuTeasaMu C¢—Cy B H-aTKuIOeH-
3osax (puc. 3, z2). OHu BXOAAT U B cocTaB cuiabHonmonsapHoi TCX-bpakuumy,
ocTaTKa Ha (PUIBTPE IIOCJIEe BBILEJIICHUS KUPHBIX KHUCJIOT, & TaKye BBICOKO-
MOJIEKYJIAPHBIX KHMCJIOT. IIpu ImUpoJin3e 3THX TPYII COeAUHEHHUH, He IIOJ-
pamomuxcsa aHaaudy merogom WX 6Ges mpexBapuUTeIbHON AeCTPYKIIUH,
obpasyiorca H-aiakaHbel U H-adkeHBI-1 C¢—Cos (puc. 4, a—s).

B cocraBe H-ankaHOB 6uTymouza A mpeobiaazaloT «HeYeTHBIE» I'OMOJIO-
ru (Koaddunuent HevernocTu (KH) 1,40), MmakcuMyM cofepsKaHus IPUXO-
nurca Ha C; (BKJajg HMBIIMX BOAZHEIX opraHudMoB) u C,; (BKIaj BEICHIEH
Ha3eMHOM PAaCTUTEJIBHOCTH). B cocTaBe KHPHBEIX KHCJIOT BKJIAJ aKBareH-
HOM Omompoaykiuu eime OGosiee 3amereH (MakcumyMm y Ci4 Ci, Cig), a
B 06J1aCTH JJIMHHOIEIIOUYEUHBIX KHCJIOT HaOJII0JaeTcss MOHOTOHHOe Bo3pac-
Tanue cogepxanusa (Ko Co) u Takoe K€ MOHOTOHHOe IaJieHHe KOHIIeHTpa-
LUK ¢ yOJIMHeHHeM IelHd, YTO XapaKTepHO AJs O0aKkTepuaJbHO Iepepabo-
ranHoro OB. Ha GaxrepuassHbiii BkiIag B OB cianna ykasplBaeT M IIDH-
cyTCcTBHe B OuTyMouzax muso- u aHTemsokucyor C;s u C; — OGuosorude-
CKHX METOK, INPEeANOYTHTEIBHO CHHTE3MPYEMBIX MHOTMMH BHJIAMH KaK
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Puc. 3 -

OTHOCHUTENILHOE paclpefielieHre B 3aBUCHUMOCTH OT YUCJIAa aTOMOB yTJle-
poza B MOJeKyJe H-aJIKaHOB (@), "KUPHBIX KHCJOT (0), H-aJIKAaHOHOB
(6) U H-aNKUIBHBEIX PaJUKaIOB aJKUIOEH30T0B (2) 6urymouzma A
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a’pOoOHBIX, TAK U aHA’POOHEIX OakTepuii. B cocTaBe GUTYMOMAOB COXPaHU-
Jlach M MOHOHEHACHIIeHHas ojienHoBad Kuciaora C,g . ;, comepxkanune KOTO-
poit B 6utymonge C cocrasuser 27 9% ot creapuroBoii (Cig.,). dTa KHCIO-
Ta XapakTepHa KaK [Js IIJIAHKTOHA, TaK U AJiA 6aKTepuil «HeHAaCHIIIeHHO-
ro» tumna. B mesom ke, B cocraBe KucyoT 6utymonga C Xopouro coxpaHu-
JINCh NIPU3HAKU MX OMOTEHHOrO IIPOMCXOXKJEHNS B OCHOBHOM K3 HHBIIMX
BOAHBIX OpPraHus3MoB (puc. 5, a¢). B obsacTu ZIMHHOLENIOYEUHBIX KHCJIOT
COXPaHUJIOCh ¥ IpeobJyiafiaHue <«UYETHHIX» TI'OMOJIOTOB, CBOMCTBEHHOE
BBICIIIUM DaCTEHUSIM.

H-AJIKAHOHBI TaKJ)Ke COXPAHUJIU B OTHOCHUTEJIBHOM pacupefeeHUuu
IIPU3BHAKU CBOEro OMOTEHHOI'0 IPOHCXOXMJeHus — IpeobiafaHue HedeT-
HBIX TOMOJIOTOB (puc. 3, 8), B TOM 4HCJe U AIUHHOLENOYEYHBIX, CBOMCTBEH-
HBIX BBICIIMM PACTEHUSM.

[6)]
1

OTHOcUTenbHaa KOHUeHTpauusa, %
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Yucno aTomoB yrnepoga B Monekyne
Puc. 4

OTHOCHUTeNILHOE pacupefesieHUue B 3aBHCUMOCTH OT YHCJa aTOMOB yriie-
poza B MOJIeKyJie H-aiKaHoB (1) u H-ankeHoB-1 (2) B mpoAyKTax MUPO-
nusa cuibHomossipHoi odpakmuu TCX (a), ocraTka Ha GuIsTpe (CM.
TeKCT) (6) ¥ BBICOKOMOJIEKYJIAPHBIX KHCIOT (8) GuTymonza A
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OTHOCUTEJILHOE paclpefiesieHre B 3aBUCHMOCTHU OT YHCJIa aTOMOB yrJie-
pona B MOJIEKYJIe JKHUPHBEIX KHCJOT (a), H-ankaHOB (I) U H-aJKeHOB-1
(2) B mpoAaykTax mMpOJM3a OCTaTKa Ha (uiabTpe (cM. Tekct) (6) u
BBICOKOMOJIEKYJISIDHBIX KucJoT (8) 6utymoupga C

B mpopykTax muposmusa yKasaHHBIX BEINIE FPYII COeAUHEHUN GUTYMOHU-
goB A u C mpeobiazaroT Hu3IIME TOMOJIOTH H-aJKaHOB M H-aJIKeHOB-1,
cozepiKaHue AJMHHOIEIOYEYHBIX T'OMOJIOIOB HU3Koe (puc. 4, a—6; pwuc.
5, 0, 8). H-AnkeHsl-1 mpeobiagalOT HajJ H-aJIKaHAMH, NIpuYeM HauboJiee
3HAYUTEJHFHO — B MPOAYKTAX MUPOJM3a OcTaTKa Ha ¢uiasrpe. C yBesuue-
HueM AJuHE 1enu (mocie C ;) H-aJKaHBl IpeobaagaioT Haj H-aJiIkeHaMu-1.
Mexauusm 00pas3oBaHusA H-aJIKAHOB M H-aJIKEHOB-1 IIpU TEPMUYECKOM Je-
crpyknuu OB oGcyxpancs Hamu pasee [14]. IIpoAgyKTHI MUPOJIU3a BBICO-
KOMOJIEKYJIAPHEIX KUCJIOT OuTymouga C oTIMuaioTCA OT TeX Ke MIPOAYKTOB
outymouzma A Gojiee BBICOKMM COJepKaHUEeM IJIMHHOLEIOYEeYHBIX asuda-
THYECKUX CTPYKTYp (puc. 4, 8; puc. 5, 8). OcTaTku Ha GuUJILTpe 060UX
OUTYMOH/OB IIO COCTABY H-aJIKAHOB U H-aJIKEHOB-1 IMHUPOJIM3a Pa3JINYaIOT-
ca maino (puc. 4, 6; puc. 5, 0).

B oTHOCHTENBEHOM pacupefieleHUU H-2JKUJIBHBEIX 3aMEeCTUTeJ el B aJIKUJI-
6ensonax mpeobaazaior Cs, Cs Cio u Cp (puc. 3, 2). H-ANKuIGEH30JIBI
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C TAKMMM 3aMECTUTEJIAMHU MOTJIX 00pa30BaThCS IIPU IMKJIN3AIUN U IIOCTIe-
Iyioleii apoMaTH3aluy HeHachIeHHBIX KucaoT Ciy, Ciy, Cis u Cis, CBOM-
CTBEHHBIX HHBIINM BOXHBIM OpPraHMU3MaM.

H3onpeHougHBIE YIIEBOAOPOALI B OuTyMouze A IpeAcTaBIeHBI OMOJIOTA-
mu Ci4—Cy. Bricokoe orHonrenue npucras/duras (i-C,q/i-Cy 2,33) 00BIu-
HO CBSI3BIBAIOT CO 3HAUUTEJLHBEIM TEPPUI'€HHBIM BKJagoM B OB u c¢ oxuc-
JIUTEJILHBIMU yCJIOBUSAMU B guareHese. OTHOIIeHUEe HU3IINX U3OIPEHOU OB
C1;—Cis ¥ cymme mpucraHa u ¢urana Huskoe (0,24) u ykassIBaeT Ha
HeBBICOKYIO CTelleHb KaTareHeTU4YeCKOU IpeoOGpasoBaHHOCTM CJaHIa. BEI-
COKOe OTHOIIeHWe CyMMBI IPUCTaHA U (puUTaHA K COLEepIKaHHI0 Giuikai-
mux H-ankaHoB Ci; u C3 (8,96) — aTO pesynbTaT npeodpasoBaHHOCTHU
OB cinanna 0GakTepusMu, U30UPATEIBLHO NOTPEOJIAIOIIUMU H-aJIKaHOBBIE
coenuHeHus. Ha 3HauuTe bHBIN OaKTepuaJabHBIN BKIax B OB ciaHna ykxa-
3pIBaeT U COCTAB TeTpPa- U IEeHTAIMKJINYECKUX YIJIEeBOLOPOLOB OUTyMOULA
A [10]. Tak, B cocTaBe cTepaHOB IIpeobsafaioT 4-meTusa- u 4,4-IUMeTUT-
crepaHbl, oOpasoBaBuIuecs npu ¢occunuszanuu OB u3 creposioB OakTe-
PHAJILHOTO TIPOMCXOMK I EHMS.

He uckaroueHo, 4To, HeCMOTPSA Ha IIPECHOBOJHEIE YyCJIOBUS, B npeoﬁpaso-

Banuu OB cJilaHIla NPHUHUMAJIU ydacTHe U CYJIb(GaTBOCCTaHABIMBAIOIIHAE
6axkTepum, U 3a CUYET MIPOLYLUPYEMOrO MMH CEPOBOZOPOJa IIPOMCXOLUJIO
ocepHenue OB u o6pa3oBaHme AuareHeTHYecKoro mupurta. o HeZaBHEro
BpPEMEHU CUUTAJIH, YTO B IPECHOBOAHEIX YCJIOBUAX AEATEJIBLHOCTH CYJIb(daT-
BOCCTAaHABJIMBAIOMINX OaKTepUi JUMHTHDPYETCA HUBKUM COJLEpPKaHHEM
PacTBOPEHHBIX B BoJZe cyiabdaToB. Ho umcciaefoBaHUSMH MOCJHELHUX JIET
IIOKa3aHO, YTO B OcCaJKaX IIPECHEIX BOJOEMOB 3TH OaKTepUM HAXOLATCS
B aKTUBHOM COCTOSIHMM, a OHMOTE€HHEBIN CEPOBOLOPOJ BOBJIEKAeTCA B Auare-
HeTHYeCKUe IIPOliecChl C 00pas3oBaHWEM IIHMPHTA M CEPOOPTaHHYECKHX CO-
enuHeHui. Jlaxe B TaKOM OJUroTpodHOM IIDECHOM BoJoeMe, Kak 03. Baii-
KaJI, B JOHHBIX OCaJKaX COJEPXUTCA BOCCTAHOBJIEHHAS Cepa W IIPHUCYTCT-
BYIOT CcyJb(ugHble KOHKpenuu [15].
ApomaruyecKkue yrieBOAOPOABI OOBIYHO CUMTAIOT «OMOJIOTMYECKUMM MET-
KaMu» BTOporo mopsaka. OZHaKO HEKOTODPblE M3 HUX OYEHb BaXKHBI C
reOXMMUYECKON TOYKU 3peHusdA. K UYuciy TaKUX COeJUHEHHH OTHOCATCS
dbenauTper, numanTped (1,7-mumerundenantpen), perexn (1-merus-7-uzo-
nponuicdeHaHTpeH) u KagaaudH (1,6-gumeTni-4-usonponuaHadTaIUH)
(puc. 6), upeHTHUDUIMPOBAHHEIE B OUTyMouge A IIyTeM CPaBHEHUS HX
Macc-CIIeKTPOB € Macc-CIIeKTpaMu, npuBefeHHBIMHA B [16, 17]. IIpoucxox-
JeHUe BTUX apoMaTHYEeCKHX YIJIeBOZOPOJOB B ocazouHoM OB cBa3bIBaIOT
¢ BeiciruMu pacteHusMu [18]. Tak, heHaHTpPeH paccMaTpuBaeTcsa KaK IPO-
LYKT TIpeBpalleHus aOHMeTHHOBOM KHCJIOTHI, BXOZAAIIEH B COCTaB CMOJIBI
XBOWHBIX JepeBbeB [17]. IIpu apomaTusamum 3TOH KHCJIOTHI obpasyercs
geruppoabueTaH-ZUTEPIIEHOU, LaJibHellllee IIpeBpallleHHe KOTOPOrOo IIPH
TepMuUYecKoM co3peBaHuu OB mpoTekaeT B HeCKOJBKO cTazuit [19]:

oo -of

Heruzpoabueran (I) u cumonesiur (II) B Gurymonze A He mueHTHDU-
IUPOBAaHEI, 2 COOTHOIIEHHE peTeH —nuMaHTpeH—@deHaHTper (III: IV :V)
coctaBiaser 1:2:0,5 u nmokassiBaer, uTo TepMmuyecku OB ciaHIla MecTO-
poxaenuss KpacaBa cia6o mpeo6pasoBaHO (PacCMOTPEHHBIE BBHIIIE U APY-
r'ue MeTHJIIPOU3BOJAHBIE heHaHTPeHA (puc. 6) MpeobaazaroT Haj roJoALep-
HBIM (DeHaHTPEHOM).
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Puc. 6
XpomaTtorpaMma (GpaKIuu KOHZEHCHPOBAHHBIX apOMATHYECKUX yrie-
BOZOPOLOB GuTymouza A

IIpoucxoxaeHne KaJajiiHa, BIePBble MIAEHTH(PUIUDPOBAHHOTO B HedTH
[17], TakKe CBA3BIBAIOT C TpaHChoOpMaluell COeJUHEHUH, COLEPIKAIINUXCS
B BBICIIMX PACTEHUAX, — C IMKJIU3alell CeCKBUTEepIieHOHZa (apHe3o0sa
HJIM C JeruAporeHusanueil 6UIMKINIECKOT0 CeCKBUTEePIIeHa KaguHeHa. Ka-
IauH obpasyeTcsa U IpU B3auMoAeidcTBUH (hapHesosa c cepoii [20].

TaxkuM o6pas3oM, coueTaHHeM (PU3UIYECKUX, PUBUKO-XUMUUYECKHUX M XHU-
MHWYECKUX HCCJIELOBAHUM HAa MOJIEKYJISDHOM M yJIBTPAMHUKPOCTPYKTYPHOM
YPOBHe IIOKa3aHO yuacTue B ¢opMmupoBaHuu OB roprouero ciaHIia MeCTO-
poxaenuss KpacaBa OZHOKJIETOUHBIX IIPECHOBOAHBIX BOZOPOCJIEH, BBICUINX
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pacTeHuii u Gakrepuii. Bricokoe oTHomeHue mpucraH/duran (2,33) maer
OCHOBaHHE XapaKTepU30BaTh YCJIOBHUS OCAJKOHAKOILJIEHUS KaK OKMCJIIH-
TeJIbHBIE, YTO He MCKJIOYaeT BO3MOMKHOCTHU Iepepaborku OB B muareHese
aHa3pOOHBEIMU CYJIb(aTBOCCTAHABIMBAOIIMMEU OakTepusimu. Tak, 6Jaro-
NPUATHBIE YCJIOBUS AJIA HEsATeJbHOCTH IIOCJIESHUX CYIIECTBYIOT B Mepo-
MHUKTHYECKHUX 03epaX, I'Zle Bofa CTPATU(PUIMPOBAHA HA [Ba HeCMeIIUBAIO-
INUXCA CJI0SA: MHKCOJMMHHOH (BepXHHUH aspOOHBIN) ¥ MOHMMOJUMHHOH
(EmkHUN aHa’POOHEIM), Pa3felieHHbEIe XEMOKJIUHOM — I'PaHuIeH, Ha KOTO-
pPO¥i Pa3BUTHI CO00ITecTBa GaKTepUii, TOTHOCTHIO OKUCISIOMUX AubdyHIH-
PYIOIIMHA U3 BOCCTAHOBUTEJIBHOM B30HBI CEPOBOLOPOX IO Cyabdara.

KoHuenuusa MePOMHMKTHYECKOrO O3epa IOJy4Yuja PasBUTHE IIPUMEHH-
TeJbHO K 00pa3oBaHuUIO cjaHIEeB cBUTHL I'puH-Pusep [21], KoTOpBEIE CXOLHEBI
C KpacaBaCKHMHM II0 3JieMeHTHOMY cocTaBy OB u cocTaBy MuHepaJbHOMK
yacTtu. IlepBoHauasapHO mpu ocegaHuu OB B 6oraToM KHCJIIOPOAOM MUKCO-
JIUMHHOHE, COJEpJKallleM MaJi0 MHHEPaJbHBIX BEIIeCTB, IIPOMUCXOAUT €ro
XUMHUUYECKOEe OKHCJIeHHEe. B MepOMMKTHUYECKMX O03€epaxX TpaHHIla MEeXIY
OKMCJIMTEJIbHONX ¥ BOCCTAHOBHUTEJHLHOM 30HAMH IIPDOXOAMUT He II0 Pasfenry
BOJZBI M 0CAJ[Ka, a 110 XeMOKJIMHY, I03TOMYy Iepepaborka OB cyinsdaTpeny-
NUPYIOIIUMU 0aKTePUAMU IIPOUCXOLUT yKe IPHU IIPOXO0XKIEHUU ero udepes
MOHMMOJIMMHMOH, 4TO MOATBEPKAAaeTCA NaHHBIMM 00 HM30TOIIHOM COCTaBe
cyiabdaToB U cepoBojzopoza [15].

MaxkcuMaJIbHEIN CJIOM MOHMMOJMMHMOHA HabJsiogaercsa B HauboJsee Iiy-
6OKOBOJHOM YaCTH MEPOMHKTHYECKHX 03ep; II0 HAIpaBJIeHWIO K Oeperam
STOT CJIOM BHIKJIMHUBAETCH, IIOJHOCTHIO IIEPEKPHIBASICH MHKCOJIUMHUOHOM,
B OKMCJIMTEJbHEIX YCJIOBUAX KOTOPOTO B IIPHUOPEIKHONM 30HE IIPOUCXOLUT
npeobpasoBaHue OCHOBHOU Macckl OB TepPUTeHHOT0 IIPOUCXOXK AeHUs. 3Ha-
YHTeJbHBIH TeppureHHBIH BKJah B OB ciaaHma meetopoxkaeHusi Kpacaga,
MOKA3aHHEIN TaKiKe APYruMU ucciefoBaHusMu [22], u mpeoGpasoBaHme
6onbureii yactu TeppureHHoro OB B OKHCIMTENBHBIX YCJIOBHUAX B OCHOB-
HOM M OIpeIeJiMJii BBLICOKOE OTHOIIEeHHEe INpucTaH/duTaH B OGUTyMouUIe
cJIaHIA.

Asropsl 6narogapebl| M. P. Rnecw{eHTyisa KPUTHYECKHE 3aMedYaHHUs.
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E. B. BONDAR, M. G. KUUSIK

ON THE ORIGIN OF KRASAVA OIL SHALE
ORGANIC MATTER (BULGARIA)

By means of the combination of scanning electron microscopy, X-ray
diffraction, chromatographic methods and mass-spectrometry fresh water
procaryotic algae, terrestrial plants and bacteria as precursors of the Krasava
oil shale organic matter have been shown.

The stratified (meromictic) lake may be supposed as the basin of deposition
of the Krasava oil shale, where extensive bacterial alteration of organic matter
takes place not only in the sediment but also during the transition of organic
matter particles through chemocline and monimolimnion zones.

The degree of thermal alteration of the Krasava oil shale organic matter
is low.
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