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Cekuuga 1. Buonoruna

Logvynenko Iryna Pavlovna,

Rivne State Humanitarion University, Ukraine,
postgraduate student, the Psychological natural faculty
E-mail: karpovuch_I@mail.ru

Analysis of rarity fraction flora of Volyn Upland (Ukraine)

Abstract: The article presents the results of bio-ecological, morphological and sozological analysis of rarity

fraction flora of Volyn Upland.
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Aozsunenxo Hpuna IlasrosHa,

Posenckuii eymanumapnuiii 2ocydapcmeentviii yuusepcumem, Ykpauna,

acnupanm, ncuxor020-npupodosedueckuii paxyrvmem
E-mail: karpovuch_I@mail.ru

AHanun3s paputetHon dpakumm dnopbl BonbiHCKOMN
BO3BbILLEHHOCTM (YKpauHa)

Annotanusa: B craTbe mpuBeaeHsI pe3yAbTaThl 6HOMOP(OAOrHIECKOTO, IKOAOTO-IIEHOTUYECKOTO, A TAKXKE CO-

30AOTHYECKOI0 AHAAU3A PApUTeTHON PppaKIiuu GAOPHI BOABIHCKOM BO3BBIIIEHHOCTH.

KaroueBbie cAOBa: aHAAU3, BUADL, IOIYASIIH, PAOPA, IKOAOTHYECKUE YCAOBHS, BOABIHCKASI BO3BBINIEHHOCTb.

BoabiHCKas BO3BBINIEHHOCTD 3aHUMaeT CeBepo-3a-
MAAHYIO 4acTh YKpauHbl: 1or BoabiHckoit, PoBenckoi
obaacreit 1 KpaitHuil ceBep AbBOBCKOM obaacT. OHa
IPEACTaBASIET COOOI YTOAOK A€COCTEIIH, OKPY>KeHHBIH
MOAECCKMMHU AaHAImadTamMu. Bonpoc o mecre Boabn-
CKO1 BO3BBIIIEHHOCTH B CHCTeMe OOTaHHUKO-reorpadu-
4eCKOTo PallOHMPOBaHMS Ha COBPEMEHHOM JTaIle SBAS-
ercs AuckyccuonsbiM. A. A. Taxrapsxsn [ 1] otHOCHUT ee
k Bocrounoespomnerickoi paopucTHIeCKOM TPOBUHIUY,
a B.B.3aBepyxa [2] — k LlenrpaabHoeBpomeiickoit
¢aopucruyeckoit mpopunnuy l'osapkruxu. IToroxenue
BoAbIHCKO BO3BBINIEHHOCTH HA CThIKE PAOPUCTHIECKHX
IPOBHHIUI U CBOOOpa3Hasi HCTOPHs PA3BUTHS ee pac-
THUTEAbHOT'O IIOKPOBA, IAPO KOTOPOI'O COXPAHHAOCH elje
C TPETHYHOTO NePHOAR [ 3 ], 06yCAOBAMBAIOT 3HAYMTEAD-
Hoe GAOpHCTUYECKOe Pa3HOOOpasHe.

Ileabro AQHHOI PaOOTHI OBIAO IIPOBeAEHHE OHOMOP-
¢$oAOrHYIECKOTO, 9KOAOTO-1IEHOTUYECKOTO 1 CO30A0TH-
9eCKOTO aHAAM3a PEAKHX BUAOB IPUPOAHOI $paopsl Bo-
ABIHCKOM BO3BBIIIEHHOCTH. B pesyabrare mpoBeaeHHBIX
HCCACAOBAHMI OBIAO BbIA€ACHO 197 TakUX BUAOB.

AAst IpoBeAeHUsT 6OMOPPOAOTHIECKOTO AHAAH3A
HICTIOAB30BAAMCh KAACCHQUKAIIMU SKHU3HEHHBIX (POpM
pacrennit 1. I. Cepebpsixosa [4] u K. Paynkuepa [7].
OKOAOrO-1}eHOTUYECKHIT AHAAU3 IIPOBOAUACS C YIETOM
BOAHOTO PeXMMa, 00raTcTBa IIOYBBI IAEMEHTAMH MHHe-
PAABHOTO ITUTAHUSI ¥ OTHOLIEHHEM HCCACAYEMBIX BHAOB
K cBeTy. CO30AOTHYeCKUIT AHAAN3 IIPOBOAMACS Ha OCHO-
Be BBIAGACHHBIX CO30AOTMYECKUX KATETOPHIT PEAKOCTH
(c yaeToM KoAMYECTBA MECTOHAXOXKACHHIT BUAOB K 0CO-
GeHHOCTel! perHOHa HCCAEAOBAHMIT), @ TAKXKe HAANIHS
BUAOB B OXPAHHBIX CIIUCKAX PA3AUYHBIX PAHIOB.

buomopdorornueckuii aHaAHU3.
crBuu ¢ kaaccudukanumeit 1. T. Cepebpskosa [4] 65140

B cootBet-

BBIAEACHO 8 XKU3HEHHBIX $OPM PEAKUX BUAOB IIPHPOA-
HOM $pAOPHI BOABIHCKOM BO3BBIIIEHHOCTH.

K Tumy «aepeBbs» OTHOCATCS mecTb BUAOB (3%),
Takux kak Acer pseudoplatanus L., Alnus incana (L.)
Willd., Juniperus communis L., Crataegus ucrainica Po-
jark., Salix nigricans Sm. u Fagus sylvatica L..

Tun «KkycrapHuku>» HacuurbiBaet 11 Bupos (5,6%),
a umeHHO — Betula humilis Schrank., Cerasus fruticosa
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Pall., Rosa gallica L., Salix lapponum L., S. starkeana
Willd. u Apyrue.

Yernipe BuAa (2%) OTHECEHO K THITY «KyCTApHUY-
xu>: Andromeda polifolia L., Chimaphila umbellate (L.)
W.D.C. Barton, Daphne cneorum L..

THIT <[IOAYKYCTapHUKK> [IPEACTABAECH TPEMsI BUAQ-
mu (1,5%): Thymus amictus Klok., Th. calcareous Klok. Et
Shost., Teucrium premontanum Klok..

K Tumy <«AuaH» OTHOCHTCS TOABKO OAUH BHA
(0,5%) — Hedera helix L..

Haunboaplee KOAUYECTBO BUAOB HACYUTHIBAET TUIL
«<IIOAMKAPIINYECKHUE TPaBbI», KOTOPBIA MPEACTABAECH
166 Bupamu (84,3%): Galanthus nivalis L., Arum besse-
rianum Schott., Aristolochia clematitis L., Asplenium tri-
chomanes L. 1 MHOTUME APYTHUMIL

Tun «MOHOKapIuYecKye TPaBbl>» UMeeT B CBOIM CO-
crase Tpu npeactasureas (1,5%): Carlina onopordifolia
Bess. Ex Szaf, Kulczet Pawl., Gentianella amarelle (L.)
Boern., Scheuchzeria palustris L..

Toabko Tpemst Bupamu (1,5%) mpeacTBAeH TUI
«BOAHbBIe TpaBbl>»: Pinguicula vulgaris L., Nymphae can-
dida Presh., Pedicularis sceptrum-carolinum L..

JKusuennsre popmer coraacHo Kaacudpukanuu K. Pa-
yHKHepa [ 7] paspeAeHs Ha S rpyIL

I'pyma danepopuroB cocrour u3 23 BHAOB
(11,7%);
(7,1%); remuxpuntopursr — 99 Bupamu (50,3%);
xpunrodursl — 61 Bupom (31%); Tepodurst — 3 Bu-
Aam (1,5%).

3KOAOI'0-IIeH0TI/I'ieCKPI171 amaamn3. Ilo oTHOMmEHHMIO

XaMeQUThI IpeAcTaBAeHbl 14  Bupamu

K BOAHOMY PEXHUMY PEAKHEe BUABI IPHUPOAHOM PAOPDI
BoAbIHCKOM BO3BBIIIEHHOCTH Pa3AEACHBI Ha 4 IPYTIIIbL.

Camo#i MHOTOYMCACHHOM SBASETCS I'PYIIa Me30-
$uToB, cocrosmas us 107 Buaos (54,3%). Mesodurst
OCBOHMAHM 3KOTOIIBI IIMPOKOAMCTBEHHBIX ACCOB U IOM-
MEHHBIX AyTOB, KOTOpbIe 3aHHMAIOT OCHOBHYIO IIAOIIIAAD
Boabmackoi BosBbimeHHOCTH. Ha BAQKHBIX TOYBaX Aec-
HbIX M AyTOBBIX QUTOL|€HO30B IIPOU3PACTAIOT TAKHE BUABI
kak: Allium ursinum L., Astrantia major L., Cypripedium
calceolus L., Laserpitium latifolium L. u Apyrue.

Bropoe MmecTo 3aHMMArOT rUTpOQUTHI, NMPEACTAB-
aennbie S1 BuaoM (25,9%). B ocHOBHOM 3TO pacTeHus
BAQKHBIX [TOFIMEHHBIX AYTOB 1 OOAOTHBIX GUTOIIEHO30B:
Alnus incana (L.) Willd,, Carex davalliana Smith., Cla-
dium mariscus L., Eriophorum vaginatum L. u apyrue.

I'pynmna kcepoduros Brkatodaet 38 Bupos (19,3%).
I'AaBHBIM 006pa3oM 3TO PACTeHUS] OCTEITHEHHBIX AYTOB,
KOTOpbIe pparMeHTapHO COXPAaHMAMCDH Ha HCCACAOBAH-
Hoi1 Teppuropuy; a10: Aster amellus L., Inula ensifolia L.,

Helianthemum hirsutum (L.) Mill,, Carex humilis Leys.,
Teucrium premontanum Klok., Festuca pallens Host.
Y ApyTHE.

K rpymnme ruApo¢uTOB IIpEHAAAEKUT TOABKO OAUH
Bup — Nymphae candida (0,5%).

ITo oTHOIIEHNIO pacTeHHI K 00€eCIIe9e HHOCTH II04BbI
dAeMeHTaMI MUHEPAAbHOTO IIUTAHSI, BCE BUABI PasAeAe-
HBI Ha TPH TPYTIIbL: Me30Tpodsl — 124 Bupa (62,9%),
aBTpodbI — 44 Brpa (22,3%), oAUroTpodn — 29 BUAOB
(14,7%).

TunraHpIME Me30TPOPaMu, KOTOPBIE He HY>KAJIOTCSI
B 6OABIIOM KOANYECTBE IIUTATEABHBIX BELIECTB SIBASIIOT-
csi: Koeleria grandis Bess., Stipa pennata L., Epipactis hel-
leborine (L.) Crantz., Allium ursinum L. u ppyrue.

Haawdve Ha TeppUTOpPHH pErnOHA ITAOAOPOAHBIX
II0YB OAATOIPUSATHO BAVSIET HA [IPOM3PACTAHNE 3HAUU-
TEAPHOTO KOAMYECTBA 9BTPOPOB — BHAOB, TpebOBa-
TEABHBIX K COAEPKAHUIO TIUTATEABHBIX BEIIECTB B ITOYBE.
IIpeacTaBuTEASIME 9TOM IPYIIIIBL siBAsiFOTCS € Archangeli-
ca officinalis (Moench.) Hoffm., Scopolia carniolica Jacq,,
Platanthera chloranta (Cust.) Reichenb., Campanula si-
birica L. u apyrue.

ITpouspacranue 0AUroTpodOB IPUYPOUEHO K Oep-
HBIM MUHEPAABHBIMHU BEILleCTBAMU [T0YBAM PEIHbIX ITOIM,
KOTOPBbIE 3aHIMAIOT HEOOABIIYIO YacTh TeppuTopun Bo-
ABIHCKO1 BO3BbIIIEHHOCTH. K TakuM BupAaM oTHOCSTCS:
Salix lapponum L., Pulsatilla grandis Wend., Liparis loeselii
(L.) Rich., Pinguicula vulgaris L. u Apyrue.

OTAEABHOI I'PYIIION BBIAEACHDI KAAbIIMEPUABI —
pacTeHws, KOTOpPbIe IPOU3PACTAIOT HA IIOYBAX C BBICO-
KHM COAepyKaHHeM Kapbonaros: Jurinea calcarea Klok.,
Cladium mariscus L., Dracocephalum ruyschiana L., Melitis
melissophyllum Klok. u opyrue, Bcero 23 Bupa (11,7%).

ITo oTHOmEHMIO K CBETY peaKue BUABI BoabIHCKoOI
BO3BBIIEHHOCTH  Pa3A€A€Hbl Ha TPU  TPYIIIbL:
reanodutsl — 127 Bupos (64,5%), paxyabTaTuBHBIE
reanopurs — 61 BUA (30,7%) U crinopuTh — 9 BUAOB
(4,6%).

CaMoi1 MHOTOYHCAEHHO SIBASIETCSI TPYIIIA [€AHO-
$UTOB, IPOU3PACTAIUX B YCAOBISIX SIPKOTO OCBelIje-
HUS Ha AyTaX U CTEITHbIX YYaCTKAX. JTO TaKHe BHABI KaK:
Carlina onopordifolia, Cirsium pannonicum (L.f.) Gaug,
Stipa pennata L., Trifolium alpestre L., Ligularia bucovi-
nensis Nakai. u Apyrue.

dakyAbTaTUBHBIE TEANOQPUTHI MOTYT HOPMAABHO
Pa3BUBATHCSI KaK IIPY IIOAHOM COAHEYHOM OCBEIjeHUH,
TaK 1 B He6oAbmoit TeHn. K 91011 9K0AOTIYIECKOH IpyIIITe
npunapaexat u aecubie (Platanthera bifolia (L.) Rich.,
Huperzia selago (L.) Bernh.,, Epipactis helleborine (L.)
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Crantz.) u ayrossie Buabt (Euphorbia volhynica Bess. Ex
Szaf., Kulez. Et Pawl,, Iris hungarica Waldst. Et Kit.).

PacreHnil, KOTOpble pacTyT B TeHH — CLHOQUTOB,
OKa3aA0Ch HEMHOTO. DTO BUABL, KOTOpbIe IPOU3PACTAIOT
B 3aTeHEHHbIX MECTAX CMEIIAHBIX ¥ NP OKOAUCTBEHHBIX
aecos: Neotia nidus-avis (L.) Rich, Gymmnocarpium
dryopteris (L.) Newm., Phegopteris connectilis (Michx.)
Batt. u apyrue.

Ha ocHOBe 9KOAOTO-1}eHOTHYECKOTO AHAAN32 PEAKUX
BUAOB GAOpBI BOABIHCKOI BO3BBILEHHOCTH OBIAO BHAE-
AeHO 7 pAOPOLIeHOKOMITAEKCOB (IIMPOKOAMCTBEHHO-AEC-
HOI1, 00POBOI1, AyTOBOI1, AyTOBO-CTEIHON, [TeCYaHBI, 60-
AOTHBIi1, BOAHDII1), XapaKTEPHCTUKA KOTOPbIX IPUBEAEHA
HIDKe.

1. IInpOKOAUCTBEHHO-AECHON KOMIIAEKC OOBEAH-
HSIET AeCHbIE BUADL M BHABL, PaCTyILMe Ha OIyIIKAX A€COB.
Komraexc nprypodeH k Ay60BbIM, Ay60BO-COCHOBBIM,
Ay60BO-COCHOBO-TPabOBBIM, OABXOBBIM A€CaM U HACYH-
teiBaet 45 (22,8%) supos: Allium ursinum L., Astrantia
major L., Arum besserianum Schott., Asplenium tricho-
manes L., Cephalanthera damasonium (Mill.) Druce,
C. Longifolia (L.) Fritsch., C. Rubra (L.) Rich., Cypripe-
dium calceolus L., Cimicifuga europaea Schipcz., Daphne
mezereum L. u ppyrue.

2. K6oposomy (cBeTAO-XBOIHO-AECHOMY) $AOPO-
1JeHOKOMIIAEKCY ITPUHAAAEKUT Bcero 9 (4,6%) BuAOB,
YTO MOXKHO OOBSCHHUTH HE3HAUMTEABHBIM PAacIIOCTpa-
HEHHeM COCHOBBIX A€COB B HCCAEAyeMOM peruoHe. Pea-
KUMU BUAAMH AQHHOTO KOMIIAEKCA SBASIFOTCS: Jovibarba
sobolifera (Sims.) Opiz., Botrychium multifidum (Gmel.)
Rupr., Chimaphila umbellate (L.) W.P.C. Barton, Hu-
perzia selago (L.) Bernh., Polypodium vulgare L., Daphne
cneorum L., Scorzonera humilis L..

3. Ayrosoii paroponeHokommaekc BoabiHckol BO3-
BBILIEHHOCTH OYeHb Pa3HOO6paseH 10 GpAOPUCTUYECKO-
My COCTaBy M OCOOeHHOCTsIMU Ipouspactanus. [Ipea-
CTaBUTEASIMH 3TOTO KOMIIAeKca sBAsoTCs 35 (17,8%)
BUAOB: Aristolochia clematitis L., Dianthus armeria L.,
D. Borbasii Vandas., Festuca pallens Host., Leopoldia co-
mosa (L.) Parl.,, Polemonium caeruleum L., Primula elatior
(L.) Hill. u popyrue.

4. AyroBO-CTeIHOI KOMIIAEKC OOBEAUHSIET BHABL,
[POU3PACTAIONIME HA CYXUX, XOPOILIO OCBEIeHHBIX
YYaCTKaX, 4acTO Ha [I0YBAX, C BBICOKUM COAEpXKAaHUEM
kapboHaToB. K Takum Bupam npunapaexar: Aster amel-
lus L., Carlina onopordifolia Bess. Ex Szaf, Kulczet Pawl,
Centaurea pannonica (Heuff.) Hayek., Inula ensifolia L
Pyrethrum corymbosum (L.) Willd,, Iris hungarica Waldst.
Et Kit., Prunella grandiflora (L.) Schott. u apyrue, Bcero
64 (32,5%) Buaa.

S. Ilecyanpiii  PAOPOILEHOKOMIIAEKC  COCTOMT
13 He6OABIIOTO KOAMYecTBa BUAOB (S mau 2,5% ), KOTO-
Ppble IPUCIIOCOOUAUCH K OAUTO- U ME30TPOPHBIM YCAOBH-
SIM ¥ XOPOLIO [IEPEHOCST HEAOCTATOK BAAru. Takumu BU-
Aamu siBAsiioTcst: Tragopogon ucrainicus Artemcz., Koeleria
cristata, K. grandis, Galatella linosyris, Alyssum calycinum.

6. TlopaBasironmee 6OABITUHCTBO GOAOTHOTO KOM-
IIAEKCA — 9TO BUABL eyTpoHbIX 60A0T. KoandyecTso Bu-
AOB ITOMIMEHHBIX ¥ 326 0A0YEHHBIX AYTOB HE3HAUUTEABHO.
O61ee YrCAO BUAOB 9TOTO KOMIIAEKCA COCTaBAsIeT 38 BU-
0B (19,3%): Ligularia bucovinensis Nakai., Betula humilis
Schrank., Carex davalliana Smith., C. hostiana DC., Cla-
dium mariscus L., Eriophorum vaginatum L. u apyrue.

7. Boausii (I‘I/IAPO(l)I/IAbeIfI) $AOpOIIEHOKOMIIACKC
IIPEACTAaBAEH TOABKO OAHUM BUAOM — Nymphae candida
Presl.

Cosorornueckuil aHaAM3. AAs OCYIIECTBACHUS
CO30AOI'MYECKOIO AHAAW3A BCE BUADBI OBIAM PasAEA€HBI
Ha CO30AOTUYECKHE KATeTOPHU PEAKOCTH, C YYETOM KO-
AMYECTBAa MECTOHAX0XKAEHHI BUAOB U 0COOeHHOCTeil pe-
THOHA MCCAeAOBAHMI. TakuM 06pa3oM GBIAO BHIAEAEHO
S KaTeropum peAKOCTH:

0 — BHIABL, KOTOPBIE B [IPOLIAOM BeKe OBIAY U3BECTHBI
13 1 -2 AOKAaAUTETOB, a Ha CETOAHSIIHMI ACHb CYMTAIOTCSI
MICYe3HYBIIMMHU U3 PAOPBI BOABIHCKOIT BO3BBILIEHHOCTH,
IIOCKOABKY IIPY [OBTOPHBIX ITOUCKAX HA [POTSDKEHUH
30-100 aet He 6b1AM 06OHAPYKeHBI; | — BUABL KOTOpbIE
o6HapysxeHsI B 1-5 MecroHaxoxAeHmsix; I -B 6-15 mec-
ToHaxXOXKAeHHUAX; III — B 16—40 MeCTOHAXOKAEHUSIX;
IV — Buapl, 3aduxcupoBanHbie 13 40 MeCTOHAXOAXe-
HUI U 6oAee.

Ha cospemennom arane u3 ¢aopnl BoabHcko#
BO3BbILIEHHOBICTU CYUTAIOTCS MCYE3HYBIIMME 22 PEAKUX
BHUAQ, 4TO cocTaBasieT 11, 2% oT ux 061ero KOAUYECTBa.
He noATBepsxA€HO IpOM3pacTaHye Ha TEPPUTOPHU pe-
ruoHa Takux BuAoB Kak: Galatella linosyris (L.) Rchb.f,
Carlina cirsioides Klok., Alyssum calycinum L., Adenophora
lilifolia (L.) DC., Andromeda polifolia L., Euphorbia vol-
hynica Besser. Szaf. Kulez. Et Pawl,, Allium vineale L., A.
strictum Schrad., Botrychium lunaria (L.) Sw., Anacamptis
coriophora (L.) R.M,, A. morio (L.) R.M,, Corallorhiza
trifida Chatel,, Gymnadenia conopsea (L.) R. Br,, Ham-
marbya paludosa (L.) O. Kuntze., Neottianthe cucullata
(L.) Schlechter.,, Orchis mascula L., O. militaris L., O.
palustris Jacq., O. picta Loisel., Polemonium caeruleum L.,
Ranunculus montanum Willd., Salix lapponum L.

K I kareropuut OTHOCSITCSL BUABL, HAXOASIIIIUECS TIOA
YIPO30¥1 HCYE3HOBEHMS M COXPAHEHHE KOTOPBIX MAAO-
BEPOSITHO, €CAU B OYAyIleM He IPEKPaTUTCS ACHCTBUE
$aKTOpOB, HETATUBHO BAMSIOLIUX HAa COCTOSIHHE 9THX
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BUAOB. DTO TaKHe BUABI Kak: Arum besserianum Schott.,
Asplenium trichomanes L., Carlina onopordifolia Bess.,
Centaurea stricta Waldst., Jurinea pseudocyanoides Klok.,
Baumg,, Tragopon ucrainicus Artemcz. u Apyrue, Bcero
75 Bupos (38,07%).

IlpeacraBurean Il kareropuu XapakTepHU3YIOTCS
HeOOABLINMY TAOIAASIMU TTomyAsinuil. Kareropust Muo-
TOYMCAGHHA M HacuuThiBaeT 76 Bup0B (38,6%): Hedera
helix L., Aster amellus L., Centaurea pannonica (Heuff.)
Hayek., Inula ensifolia L. u Apyrue.

Kareropus III — aTo peakne BHADL KOTOPbIE B AQH-
HO€ BpeMsi He OTHOCSTCS K HCYE3a0LHM, HO COCTOSIHUE
VX TIOITYASILIMI HEYAOBAE€TBOPUTEAbHOE. B papureTHOIt
pakuuy BOABIHCKON BO3BBILEHHOCTH TaKUX BHAOB
17 (8,6%): Galanthus nivalis L., Campanula bononiensis
L., Geranium phaeum L., Melittis melissophyllum Klok.,
Anemone sylvestris L., Daphne mezereum L. u ppyrue.

IV Kareropusi — COCTOMT M3 OTHOCHTEABHO PEAKUX
BUAOB, KOTOPBIE CIIOPAAMYHO PACIIOCTPAHEHbI Ha TePPH-
TOpuK BOABIHCKOI BO3BBILEHHOCTH, OHU He HY>XAQIOTCSI
B OXpaHe 1 M3BECTHbI U3 60aee ueM 40 MeCTOHAXOXKACHHIL.
Oro Takue BuABI Kak: Acer pseudoplatanus L., Alnus incana
(L.) Willd,, Fagus sylvatica L., Lilium martagon L., Dactylo-
rhiza incarnate (L.) Soo,, Epipactis helleborine (L.) Crantz.,
Neottia nidus-avis (L.) Rich., Bcero 7 (3,6%) BuAOB.

Kpowme Toro, 164 pepxux Bupa ¢paopsr BoavHckoi
BO3BBIIIEHHOCTH BHECEHO B OXpaHHbIe CIIUCKHU
paszamunbix parros. B Kpacuyro kaury MCOII [ 8] BHe-
ceno 3 Bupa, Kpacuyto xuury CPCP [S] — 14, Kpac-
HyI0 KHUT'Y Ykpaunsl [6] — 75, EBponeiickuit Kpac-
HBI crucok [9] — 4, B ciucok BepHckoit KoHBeHIMH
[10] — 8, B xouBenuio CITES [11] — 28 u crimcox
PEruOHaABHO-PEAKHX BUAOB [12] Bxaroueno 32 Buaa.
B x0pe IPOBEAEHHSIX HCCAEAOBAHUIT OBIAO BUAEAEHO
emje 7 BUAOB, KOTOpPbIe HY>KAQIOThCSI B OXpPaHe Ha peru-
OHAaABHOM ypoBHe; 910 Eriophorum vaginatum L., Chi-
maphila umbellate (L.) W.P.C. Barton., Prunella gran-
diflora (L.) Schott., Parnassia palustris L., Naumburgia
thyrsiflora Rchb.,, Cruciata glarba (L.) Ehrend., Digitalis
grandiflora Mill..

TakuM 06pa3soM YCTAHOBAEHO, YTO B PAPHTETHOM
¢paxipn Gropsr BoABIHCKOI BO3BBIILIEHHOCTH IIPe0hAa-
AaioT moAuKaprmdeckue Tpasbl (1o Cepebpskosy . T.)
u remukpunrodutst (mo Paymkuepy K.); mo orno-
IIeHNUIO0 K 9KOAOTHYECKMM (aKTOpaM — Me30QHTEHI,
Me30TPObI U TeAHOPUTDL, 2 HANOOADIIIEE KOAUIECTBO
PEAKHX BHAOB HMCCAEAYEeMOTO pEerHOHAa IPOU3PACTAeT
B IIBIPOKOAMCTBEHHBIX AecaXx. Kpome Toro, 164 peaxux
BHAQ BHECEHO B OXpaHHbIe CITUCKU Pa3HBIX PAHTOB, A eI
7 HYyXAQIOTCS B OXpaHe.
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Application of methods of bacterial leaching
for gold-sulphide ores of Uzbekistan

Abstract: Possibility of application of bacterial leaching for ores of Kokpatas deposit was established. It was
determined that at heap bioleaching of ores during 150 days sulphides are oxidized to 80-87% and extraction of gold
reaches 70%. Synthetic polymer on basis of polyvinylpyrrolidone (P-1) was used for intensification of the process of
bioleaching and its application promoted to additional 8-10% of gold extraction.

Keywords: Acidithiobacillus ferrooxidans, heap bioleaching, sulphide ore

Sulphide ores is source of many precious metals,
though their treatment by modern hydrometallurgical
methods is complicate. Search for new modern
and non-traditional approaches to solution of this
problem allow rationally use reserves of sulphide ores
and fully extract valuable components. It explains
the growing attention to bacterial intensification of
processes of metal leaching from ores and concentrates.
Application of biotechnology in hydrometallurgical
processes limits environmental pollution and promotes
toinvolvementinto processingofores, extraction of metals
from which by traditional methods is not economically
reasonable, and also involve into production wastes of
hydrometallurgical enterprises. Climatic and mining-
and-geological conditions of Uzbekistan suppose
possibility of application of biotechnological methods
for extraction of a number of metals, such as gold,
uranium, copper and so on [1,2].

Uzbekistan possesses considerable reserves of
gold-sulphide ores, which in the nearest future may be
drawn in processing with preliminary biooxidation or
bacterial intensification of the process. In these regards,
there is necessity to study influence of microorganisms
on substrate, direct application of bacterial population,
biogeochemial reactions taking place in system
microorganism-ore.

It is known, that adaptability to leaching product
and ions of metals at Acidithiobacillus ferrooxidans varies
within wide range and depends on strains’ features,

specific character of ore that are leached, which
stipulates importance of selection and adaptation of
the culture to processed product. As result of study we
have selected the most active cultures for processing
of Zarmitan concentrate by method of tank leaching
(A.ferrooxidans B-12), for heap leaching of gold from
ores of Kokpatas deposit (A.ferrooxidans K-1), and
also for use in underground leaching of uranium from
uranium ores of the Kizil-Kum uranium geological
province (A.ferrooxidans 564).

For gold-sulphide ores of Uzbekistan both heap leaching
and processing of gold-sulphide float-concentrates is
prospective. Possibility of use of ores for heap leaching
was proved both in laboratory experiments, at which
during 150 days sulphides were oxidized to 80-87% and
70% of gold was extracted, and in experimental-industrial
conditions, where gold extraction was between 40 and 75%.

It is know that introduction of bacteria to ore
after heap’s acidification plays significant role in
creation of optimum conditions for activity of cells of
Acidithiobacillus ferrooxidans. The important peculiarity
of microorganisms is their ability to stick to solid
surface. At presence of solid phase over 90% of cells of
A. ferrooxidans usually stick to present solid surfaces,
inert surfaces (jarosite — precipitated at oxidation
of iron protoxide) or to surface of minerals. The main
condition is ability of cells to stick on surface of minerals
to prevent cells of geochemically active microorganisms
from washing-out in these conditions [3].
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Brierley et al have used synthetic polymer
for agglomeration of cells and ore, which gave a
positive result and promoted to development of the
agglomeration method of microorganisms and ore with
content of carbonates less than 2.5% [4, S]. There is
need for preliminary acidification of ore with the higher
content of carbonates and only after this microorganisms
are applied with irrigation solution. But, in the filtration
mode the number of stuck cells may vary between
20 and 60%, depending on the height of the heap. In
these regards, jointly with the Institute of chemistry
and physics of polymers, search for polymers soluble in
cultural broth of these microorganisms was conducted,
their influence on vital functions and geochemical
activity of microorganism was studied, possibility
of increasing the degree of bacteria attachment to the
surface of ore (biocapsulation) was investigated and

optimal concentrations of the polymer, which do not
decrease oxidizing activity of bacteria, were determined.
As result of this work synthetic polymer on basis of
polyvinylpyrrolidone (P-1) was selected [6].

Analysis of kinetic curves of oxidizing activity of
bacteria in conditions of the heap leaching reveals that
the maximum concentrations of oxidized iron in solution
are observed on 40—60 days of leaching both in control
and test variants. Addition of polymer into irrigation
solution intensified the process of iron oxidation and its
concentration was 20-25 g/1, whereas in control it was
16-20 g/1. Study of interaction of synthetic polymer
P-1 and association of mesophilic and thermophilic
microorganisms with gold containing ore revealed
that irrigation of ore with such solution promoted to high
oxidizing activity of bacteria and vigorous carry-over of
metals into solution (figure 1).

‘ —O— control +test‘

30 4

25 4
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Concentration of Fe(ll1), g/

80 100 120 140

Time, days

Figure 1. Geochemical activity of bacteria in the process of filtrating leaching with use of polymer P-1.

It should be noted that during the first 20 days
of irrigation the number of cells stuck with the aid of
polymer in concentration 0.01% was 6x10* cells/g,
whereas in control it was 2.5x10* cells/g. Later the
number of cells stuck with the polymer aid was increasing,
and starting from 40 day it was stable at the level 6.0x10°
cells/g, whereas in control the number of cells stuck on
ore has reached its maximum only by 80 day and was
6.0x10* cells/g (ﬁgure 2).

It was established that application of polymer
promoted to increased extraction of gold by 8—-10%, and
also to increase carry-over of such elements as cobalt,
nickel, copper and zinc.

It is known that the first stage of interaction
of A.ferrooxidans and other bacteria with sulphide
mineral is adsorption of cells on surface, after which
the process of biochemical impact on oxidizing
product starts. Microorganisms on surface of
minerals are adsorbed due to such peculiarities
as stickness, adhesiveness. There are composite
complexes of proteins and lipids on surface of cells,
there are hydrophilic and hydrophobic sites, which
are important for adhesion of bacteria by oxidized
substrate. But even in the case, when large population
of bacteria sticks to sulphide, but there is low electrode
potential in this system, the bacterial disintegration of
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sulphide minerals may not take place because adhesion
of bacteria should be combined with adequate level
of anode polarization of sulphides. Biocapsulation of
microorganisms with natural polymer may establish

a process of adsorption stipulated by formation of
chemical links in system microorganism-polymer-ore
between surface structures of polymer and bacteria
with elements of crystal lattice of ores.
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Figure 2. Influence of polymer P-1 on attachment of bacteria to ore particles in the process of filtrating leaching.

Apparently, creation of high electrode potentials at increased concentration of bacteria on surface of ore material
creates conditions for more active disintegration of sulphides. Application of polymers in such conditions, especially at
the initial phase of irrigation, creates conditions not only for biocapsulation of microorganisms, but also for clumping

small ore particles.

Results of study testify possibility of wide application of methods of bacterial-chemical leaching in Uzbekistan.
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CoBpemMeHHble gemorpadpunyeckue npoonemol GpaHumn
B KOHTEKCTE NOoCJieACTBUMN NOC/IEBOEHHOro 6a6mu-oyma

AnHoTanus: B paboTe aHAAUBUPYIOTCS TOCAEACTBUSI [IOCAEBOEHHOTO GyMa POXKAAEMOCTHU 1 AeMOrpadudecKie
po6AeMsl, Ipucy e coBpeMeHHOM QpaHiuu B cBsi3u ¢ HUM. ITosICHsI€TCSI, KaK TOCYAQPCTBEHHAS CHCTeMa COLJHAAD-
HOI1 IOAAEPKKH U IIPOHATAAUCTCKASI [IOAUTHKA, a TAKOKE [ICHXOAOTUYECKHI PAKTOP CIOCOOCTBOBAAU ITOBBILICHHIO
Koo duirieHTa PEPTUAPHOCTU B CTPAHE B CEPEAUHE IIPOLIAOTO BeKa. YCTAHABAMBAETCS, YTO OCHOBHOM AeMOTpa-
¢udeckoil mpo6AEMO B CTpaHe B HACTOSIIHI MOMEHT SIBASIETCSI «CTapeHHe CBEPXY>, KOTOPOe TAKKe UMeeT CBSI3b
C TAKMMU IIOCAEACTBUSIME AASI COBPEMEHHOTO PPAHITY3CKOr0 00IIeCTBa, Kak 6e3paboTuIla U yBeAnIHBIIeecs OpeMst

OTBE€TCTBECHHOCTH.

KaroueBble cAOBa: IPOHATAANCTCKAS IIOAUTHKA, CEMEHHAs IOAUTHKA, KO3 PHULIeHT GePTUAPHOCTH, OXKHAAEMAsI

IIPOAOAYKHTEABHOCTb XKU3HH, 0301-0yM, OpeMst OTBETCTBEHHOCTH, CTapEHHe CBEPXY, 9KOHOMUYECKHUI POCT.

He cexpeT, 4TO B HACTOSIIUI MOMEHT GOABIIHHCTBO
eBPOMEeNCKUX CTPAH CTAAKUBAIOTCS C AeMOTpadudecKy-
MU IpOOAEMAMH, OCHOBHBIMH U3 KOTOPBIX SIBASIFOTCSI
He TOABKO TTaAeHHEe POXXAAEMOCTH, HO U CTapeHHe Hace-
AHHS, ¥ AOKallleecsl B CBS3U C HUM OpeMsi Ha MOAOAbIE
IIOKOAGHHSL. B 60ABIION Mepe 3TH TPYAHOCTH SBASIIOTCSI
CA@ACTBHEM Pa3BUTHs BHyTPEHHE!N CUTYal[MH B CTpaHe
B IIOCA€BOEHHbIE T'OABL

Bpewms, macrynusimee nocae Bropoit muposoii Bo-
itubl, Bo Dpanifysckoit Pecrrybarke 03HaMeHOBAACS BOC-
CTaHOBAEHHMEM He TOAbKO 39KOHOMMYECKOTO TTOAOKEHHUS
IPa’kAaH, XO35HCTBEHHOM AESTEABHOCTU CTPAHBI H IT0-

AUTHYECKOH CTAOMABHOCTH BHYTPH Hee, HO U YAydIlle-
HHEM AeMOTpadHIecKoil CHUTYaIui. JTO OBIAO CBSI3AHO
C psIAOM IpH4uH. Bo-mepBhIX, Ha AHIIO OBIAO HIATKOE
AeMorpaduyeckoe MOAOKEHHEe CTPAHbBI: AIOACKHE pe-
cypcot OpaHIuM, Kak U Y OOABIIHHCTBA €BPOIEHCKHIX
CTpaH, OBIAM HCTOIIEHBI IIOCAE ABYX MHPOBBIX BOIH,
a Taioke Beankoit pempeccueit; 6eAHOCTb OOABIIMHCTBA
HAaCeAHUS CTPaHbl, BbI3BaHHAS 3TUMHU KaTacTpodamu,
He MOTAQ He IIPHBECTHU K CHIDKEHHIO POXXAAEMOCTHU BHY-
TpH cTpaHbL. TeM He MeHee, AAsI BAACTeFt ObIAA OUeBHAHA
HEeO0OXOAUMOCTb TIPOTHBOACHUCTBHS TAKUM TEHACHIIU-
SIM, TIOCKOABKY AASl Pa3BUBAIOIEHCsS MHAYCTPHAABHOM
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cTpansl, KoTOpoit O6p1aa Opanrus k cepeaune XX Beka,
60AbIIas YUCACHHOCTD HACEACHMS CTPAHBI IIPEACTABASIAQ
9CCEHIIMAABHYIO OCHOBY Pa3BUTHUS XO3AMCTBEHHOM Aes-
TEAbHOCTH CTPaHBL

B uwacTtHOCTH, nepBble maryu B HallpaBAGHUHU IIPO-
BEAEHHS IIPOHATAAUCTCKOM MOAUTHKY BO PpaHnuy Ha-
JaAu puHUMATECA ¢ 1920-x rr. Cpean Mep 1o peasn-
3aI[MH AQHHOM IIOAMTHKH OBIAU KaK IIpeBeHTHUBHbIE, TaK
u noompsomue. Tak, 4To KacaeTcs IepBOM IPYIIIIb,
A0 1967 1. B cTpaHe 6blAa 3ampeleHa IPOAAXKa Ipe3ep-
BaTHBOB, a A0 1975 I. )KeHIMHbBI He UMEAH IPaBa AEAATh
aboptsr. Heap3st He oTMeTHTD 0CO0O0 M IOAUTHKY BAQ-
CTeil B OTHOIIEHUHU CO3AAHUSA KOHKPETHBIX CTUMYAOB
AASL POSKACHUS AeTeft: ¢ 1946 1. 6blaa BHEApEHA IIHMPO-
Kasl CUCTeMa ITPeAOCTABACHHUS CeMbSIM HAAOTOBBIX ABTOT
¥ MaTepuaAbHbIx BbmAar [ 1]. Hanpasaenue e passutus
9TOH CHCTeMB, CymecTByomee Bo OpaHIiuy B HaCTOS-
wee BpeMst, 6b1A0 MPUHATO B 1970-X IT., KOrAQ XapakTep
Mep IPOHATAAMCTCKOM MOAMTHUKY IPUHSAA COIJHAABHBIN
xapakrep (TO ecTb 0653aTeAbHON MPEAMIOCBIAKO 3Ha-
YUTEABHOH I'OCYAAPCTBEHHOM IOMOIIN CEMbe CTaAa €e
HEAOCTATOYHAsI 00eCIIeYeHHOCTh MATEPUAABHBIMU pPe-
cypcamu). [TpeacTaBAsieTCS: HEOHXOAMMBIM TAK3KE TIPH-
BeCTU CpaBHEHME Pa3MepPOB BBIIIAQAT, TPEAYCMOTPEHHbIX
CHCTEeMOI Ha IIepBbIX IOpPaX BHEAPEHHMS CUCTEMbI IIPOHa-
TAAMCTCKHX Mep, U IIPEATIOAAraeMbIX el0 B Hallle BpeMs:
TaK, B 1954 . ceMbu c AByMS A€TBMM HUMEAH IIPABO pac-
CYUTHIBATD HA CYMMY, B HACTOSIIIUI MOMEHT 9KBUBAACHT-
HyI0 464 eBpo, Torpa kak B 2006 r. TOI >ke KaTeropuu
Ha4YMCASIAOCH Bcero 113 eBpo (To ecTp pasmep mocobmit
COKpaTHACS 6oAee, 4eM B 4 pasa) [1].

Kpome TOro, mmea 3HaueHHe B BOCCTAHOBACHHH
OAATOIPHATHON AeMOTpaPUIECKON CHTYALIUH B CTPAHe
U TICUXOAOTHYECKUH (PaKTOp: MOKOAEHHE TOTO BpeMeHH,
Ha YbIO AOAIO BBITIAAO TaK HEMAAO JKH3HEHHBIX HCITbITA-
HMUII, 9yBCTBOBAAO OOAETYeHHe IIOCAE 3aBepIIeHMUS Tsl-
KeAerieit karacTpodsl — BTopoit MuUpoBOit BOMHBI —
U CTPEMHMAOCH HaBEepPCTATh YITylleHHbIe BO3MOXKHOCTH
10 BOIAOIEHUIO CEMENHBIX UACAAOB B XKU3Hb. Vccae-
AOBAaTEAU OTMEYAIOT, YTO IPUPOAA B T€ FOABI, TAKUM 00-
Pa3oM, «KOMIIEHCHPOBAAa OTPOMHbIE AIOACKHE TTOTepH
B cTpane> [2].

PesyabTaThI BbIIIE IIepeYrCAEHHBIX paKTOPOB He 3a-
CTaBHAHU CeOsI 5KAATh: TaK, CyMMApHBIN KO3 UIHEeHT
$epTHABHOCTH B IOCACBOEHHDIN MEPUOA KOAeOAACH
ot 2,6 a0 3,0 aeTeil B pacueTe Ha OAHY >keHImuHY. Ha-
guHas ¢ 1965 r., oAHAKO, BEAUYMHA [TOKA3aTEAS] HadyaAa
3HAYUTEABHO COKPAIATHCS, TIOKA He CTAOHAM3HPOBAAACH
Ha yposHe 1,8 peGenka Ha meprop 1975-1991 rr. Takum
06pasoM, AIOAM ITOKOAEH¥sI, poauBLIerocsi Ao 1930 r.,

OKA3aAMCh HanOOAEEe «ITAOAOBUTBHIMH > 3a BeCh XX BeK:
B CpeAHEM Ha OAHY >KeHIJUHY HaCUUTBIBAAOCH 2,6 pe-
6enka. CpeAHHIT BO3PACT CTAHOBAEHHUS MATEPHIO TAKKEe
CHIDKAACS — BIIAOTHh A0 1977 ., mOCAe Yero HavaAcs
ero 6prcTpoiit mopveM [S]. TlocaepHee, mpeAIOAOXKH-
TEABHO, TakKe OBIAO CBSI3aHO C YKe U3AOXKEHHBIMU IIPH-
YMHAMM: >KEHITMHBI HE TOABKO XOTEAU MMETh OOAbIIe
AeTeil, HO OHH TAaK)Xe YYBCTBOBAAU TBEPAYIO IIOUBY IIOA
HOTaMH — CHCTeMY FOCYAQPCTBEHHOM MTOAAEPIKKH Ce-
Meit. Kpome Toro, 3pech, Takum 06pasoM, CTaHOBHUTCSI
BO3MOXKHBIM OIIpeAeAeHIe IIPHMEPHOTO IeproAa 636u-
OyMa — IIPOMEXXYTKa BpeMeHH, KOTAQ HAOAFOAAACST ITHK
poxpaeMocTu — 910 1946-196S rT., ABapIlaTHACTHE,
npuHecniee OpaHIUM KOAOCCAAbHbBIE IIepeMeHbI B ee
COLIMAABHOM M 3KOHOMHUYECKOM XM3HU BO BTOPOM I10-
aoBuHe XX BeKa, M IIPOAOAXKAIOIIIee OKAa3bIBATh BAMSHHE
Ha )KU3HDb B CTPAHe U IIO Ce¥l AeHb.

ITpeacTaBAsieTCSI BaKHBIM PACCMOTPETDh IIOCAEA-
crBust 630u-6yma Bo OpaHIMK B TOCAEBOEHHOE BpeMs,
IIOCKOABKY UMEHHO CefYac, Kak MbI MOXeM 3aMeTHUTb,
ATOAU, POAUBIIHECS B ONHCHIBAEMBbII IIEPUOA, HAYUHAIOT
IIOCTENeHHO BCTYIIATh B IEHCHOHHBIN BO3PACT. B cBsi3n
¢ 6yMOM PO>KAQEMOCTH B CEPEAHHE IIPOILIAOTO CTOAETHS
OpeMsi OTBETCTBEHHOCTH, AOXKAIleecs Ha IIAeYU COBpe-
MEHHOT'O TPYAOCIIOCOOHOTO HaceaeHust DpaHiiuy, Heco-
H3MePHMO 60ABbIIe OpeMeHH, KOTOPOe HECAH, K IIPHMEPY,
CaMU [IPEACTABUTEAH IIOKOACHUSI 0361-0yMa. ITO OAHHU-
MaeT BOIIPOC He TOABKO O CIIPABEAAMBOCTH CO3AABIIEHCS
CHUTyaL[i{, HO U O CTabHABHOCTH HOAOXKeHusT DpaHuuu
KaK OAHOI1 M3 BEAYIUX eBPOIEHCKHUX CTPaH, B IEPBYIO
oYepeAb B 9KOHOMHYECKOM IIAQHE.

Kax yka3pIBalOT UCTOYHHUKH, B CPEAHEM B IIEPHOA
0261-0yMa 4ncA0 poxxkaeHnit Bo OpaHIUK eXEerOAHO
npesbinaso 800 ThIC.9eA0BEK [3]. Aas CpaBHEHU: 32 ITe-
puoa ¢ 2000 mo 2009 rr. BeAMYHHa TOTO e MOKa3aTeAs
cocTaBasiaa 0koAo 350 Tric. B roa. Hecmorps Ha To, uTO
¥ [IOKA3aTeAH, XapaKTePHbIe AASL HACTOSIIIIETO MEPHOAR,
AAst EBpOIIBI IIPeACTaBASIIOTCSL CPABHUTEABHO XOPOIIH-
MH, HECAOXKHO TIPEACTABUTD, YTO AASL BOCCTAHOBACHHS
Opanuyu 1 ee skoHOMUKH Hec 636u-6ym 1946-19685 rr.
DpaHIys, 0 OL}eHKaM 9KCIIEPTOB, — 3TO CTPAHA, HCTO-
PHYECKH AOTOHSIONIASI B PA3BUTHUHU M AAANTAIIUH K CO-
BpeMeHHOMY JTally HayYHO-TeXHHYEeCKOTO Iporpecca
CXOXHe C Hefl 10 OOABLUIMHCTBY IIAPAMETPOB FOCYAAP-
crBa (Takume, KaK I'epmanus, BeAI/IKOGPI/ITaHI/IH) (4, 58].
Tem He MeHee, HaunHast ¢ 1960-x IT., «620u-OymepbI>
COCTABHAH Ty CAMYIO OIIOPY 9KOHOMUYECKOTO PA3BUTHS
CTpPaHBI, YTO 0OeCIevrAa MaCIITAOHbIIN CIIPOC HA TOBAPHI
U YCAYTH U, CACAOBaTEABHO, CTUMYAUPOBAAA HAIJOHAAD-
HO€ IIPOU3BOACTBO, IPEACTABASISI COOO XKe OAUH U3 €TO
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¢paxTopoB — pabouyro cuay. Kpome roro, nmeHHO HOBOE
IIOKOA€HHeE, KOTOPO€e COCTABHAO CTOADb IIMPOKHI IAACT
naceaerus Opanruu B Te oAbl (21 MAH.MOAOABIX AIO-
Aeii B BodpacTe A0 25 AeT B 1970-X IT. cOCTaBASIAM KaK
MHMHHMYM TPETb BCETO HACEAEHHUs CTPAHBI B TO BpeMsl)
3apOAMAO HOBBIE TEHACHIIUM B XXM3HU (PPAHITy3CKOTO
o6mecTBa, HOBYI0 MOAY U Hpasbl [2]. OHu, mpeacTaBu-
TEAH HOBOTO ITOKOAEHUS, IIPEABSBASAU BCe OOABLINIT
CIIPOC Ha HAyKOeMKHe TOBAPHI, TOABKO HaOUpaBIIHe II0-
IyASIPHOCTD, U HIMEHHO 3TO 103BoANAO Ppanimu He oT-
cTaTh B pa3BuTuM. Tak, aast 1980-x IT. cTOUT OTMETHUTD
CO3AaHHUE BRICOKOCKOPOCTHBIX moe3poB TGV, nupkyan-
PYIOIIUX B CTpaHe IO ceit AeHb. OHH 5Xe 00ecIeurBaAu
ONOPY CTapIIEro HACeACHHS], IEPEKUBIIETo BoiHy (ecAn
rOBOPHTH O MEHCHOHHOI CHCTeMe).

BceTynus B 3peAslil BO3pacT, IOKOAeHUE «030u-0y-
MEepOB> IMHUPOKOM BOAHOM HECAO B cebe pasBuTHe HO-
BbIX Cdep: TaK, HAYMHAS C TOCAeAHeT YeTBepTH XX Beka,
BO QpaHIuM KaK B OAHOM U3 IEPEAOBBIX eBPOIIENCKUX
CTpaH IoAy4aeT ocoboe pasBuTHe cdepa YCAYT, IpeA-
CTaBASIOIAsI COOOM B HACTOSIIUI MOMeHT 77% ¢paH-
rysckoro BBII. Tem He Mmeree, ceityac, B 2010-e rr., I10-
KoAeHUe «6901-6yMepOB>>, Ha HALL B3TASIA, MOXKET HECTH
B ce0e He CTOABKO ITIOAOYKUTEABHBIX M3MEHEHHMIT, CKOABKO
po6AeM AASL PPAHIFY3CKOTO OOIIeCTBA M AASL PAa3BUTHSI
9KOHOMHMKHU CTPaHbL. A€AO B TOM, YTO IPEACTABUTEAH
3TOrO MOKOAEHHS HAYMHAIOT BCTYIATh B IEHCHOHHBII
BO3pacT (TaK, POAMBIIMECS CPa3y IOCAE BOHbI, COTAAC-
HO HOpPMaM TPYAOBOIO 3aKOHoAaTeAbcTBa DpaHiiuy,
yoKe KaK MHHUMYM S A€T IPEACTABASIIOT OO0 IIOKOAe-
uue 3a 60). Ecau yuecTs MacuTabol siaenus 6361-6yma
1946-196S rr., mepcneKkTUBa pe3KOro crapeHus ppaH-
ITy3CKOTO HAaCeAEHHSI CTAHOBUTCSI OYeBUAHOI.

Poccuitckux 9KCIIepTOB B AQHHOM TeMAaTHKe ellje
HECKOABKO A€T TOMY Ha3a Ha4aAa 6eCIIOKOHTb IIepCIIek-
THBA Pa3BUTHSI TAKOM TeHAeHIuH: TaK, FO. 1. Pybusckuit
IMCAA O «HAPYIIAONIEMCs PABHOBECHH> B AeMOrpadu-
Jeckoil curyanuu Bo Opaniuuy, cBsi3aHHOM ¢ TeM dak-
TOM, 4TO K 2040 I., COrAacHO MPOTHO3aM, y>Ke TPeTh Ha-
CeAeHUS CTPAHbI AOCTUTHET IIeHCHOHHOTO BO3PacTa. JTO
CTaBUT BOIIPOC O IPy3e OTBETCTBEHHOCTH, AOXKAIeMCSI
Ha IAe4H 60Aee MOAOABIX TOKOAEHHI, pa3Mep KOTOPBIX
HOCA€ IIepruoAa 636u-6yMa CHOBa CTaA HOPMAABHBIM AASI
eBpornerickoit crpanbl. Iloayuaercs, Takum o6pa30M,
HECIIPaBEAAHUBOCTDb PACIIPeAeA€HHs TAKUX TPY30B: IO-
KOAeHMs, popuBmrecs B 1946—1968 rr., He TOABKO IO-
IIAAM B TTepUOA OYPHOro pa3BUTHS PPAHI[y3CKOTO IPO-
H3BOACTBA M 9KOHOMHKH CTPAHBI B [IEAOM, HO U He HEeCAH
CTOAB HOABIIOTO Ipy3a 110 0becrevdeH o H0Aee CTAPIINX
IIOKOAeHHUI. B TO e BpeMs IIOKOAGHUS, CAEAyIOLIUe

32 «026u-6yMepaMi>, BBIHY>XKAEHbI, HECMOTPSI Ha TOP-
MO>KeHHe TeMIIOB 9KOHOMUYECKHX POCTOB CTPAHbI B Ha-
crosimjee BpeMsl, HeCTU OOABIIYIO OTBETCTBEHHOCTb, YeM
camu «630u-0yMepsi>.

OueBupHO, uTO DpaHIUK IPEACTOUT CTOAKHYTBHCS
CO CTapeHHeM HaceAeHHs, U PPaAHITy3CKUe CTATHCTHYe-
CKYe UCTOYHHKH y>Ke HA9aAH IOCBSIATh CBOHM HCCAEAO-
BaHUI [IEPCIIEKTUBAM TAKOTO SIBACHUSL. BaskHO OTMeTHTb,
4TO IPEACTOsIIee CTapeHNe HACEACHHUSI He OObSICHSIeTCSI
TaM TOABKO HM3KOM AOA€H 3KOHOMHYECKH aKTUBHOIO
Haceaenus [6]. [Ipu Tom, uto eme B 1990-€ IT. OCHOB-
HOJ NPUYHHON AQHHOTO SIBAGHUSI Ha3bIBAAM HH3KYIO
(epTHABHOCTD U BHITEKAIOIIYIO U3 Hee IMPobAeMy HEeAO-
CTaTOYHO OOABIIMX MOAOABIX IIOKOAEHHMI, B HACTOSIIHI
MOMEHT (pPaHI[y3CKHe HCTOYHHKU HU3MEHHUAM TOUYKY
3pEeHHUS] OTHOCUTEABHO TAABHOTO ABUTATeAS] CTApeHIHS
¢paHIIy3CcKOTO HaceAeHUs. JCCEHIJHAABHBIM PAKTOPOM,
HECYIMM BKAQA B Pa3BUTHE AAHHOTO IIOAYAC I'yOUTEeAD-
HOT'O AASL 9KOHOMUKH IIPOIleCcca, sIBASIETCS TaK Ha3bIBa-
eMoe «CTapeHHe CBepXy>. AaHHOe SIBACHHE CBSI3aHO,
IPEeXAe BCETo, C YBeAMYEeHHUEM OXKHAAEMOI TIPOAOAXKH-
TEABHOCTH JKU3HH AIOAEH, YTO CaMO I10 cebe CBUAETEAD-
CTBYeT O XOpoIlleM ypOoBHe pa3BUTHUs cTpaHbl. CoraacHo
HOBEHIIINM HCCACAOBAHISIM, «CTapeHUe CHU3Y >, TO eCTh
HEAOCTaTOYHOE IIOSBACHHE Ha CBET MOAOABIX IIOKOAEHHMIA,
He UTrpaeT HUKAKOM POAU B COBPeMEHHOM CTApeHHH Ha-
ceaennst Opanuyu [ 7]. Beanunna nokasareas gpepruap-
HOCTb, aKTYaAbHOTO AASl QPaHIfy30B Ha HACTOSIUI
MOMEHT, cOCTaBAsIeT 1,95 aeTell Ha OAHY >KeHIUHY; YH-
CTBII IIPUTOK MUTPAHTOB AeP>KHUTCS Ha ypoBHe 100 Thic.
4eAOBEK eKETOAHO; C YI€TOM 9TOTO BEAYHNHA HACeACHMHS
®panuyu ocTaBaack 661 mocTosHHOI A0 2060 T [6]. Op-
HAKO YPOBEHb )XU3HU PPAHIIy30B C TedeHHeM BpeMeHH
IOBBIIIAETCS]; OYEBHAHO, YTO KpaiiHe pa3BUTas CUCTeMa
TOCYAQPCTBEHHOM TIOAAEPXKKH PPAHITY3CKOTO COIfIyMa
B Pa3AMYHBIX 00AACTSIX, BKAIOYAst 0Opa3OBaHUe 1 3APABO-
OXpaHEeHHe, SIBASIETCSI MOLITHBIM CTHMYAOM AASI CHIDKEHHS
CMEPTHOCTH B CTPAHe U, CACAOBATEABHO, AAS YBEAUYEHHS
TaM IIPOAOAKUTEABHOCTH sKku3HH. HoBelinne nccaepoBa-
HMSI TIOKa3bIBAIOT, YTO €CAH 32 OCHOBY IIPUHSTDH COXpa-
HeHMe YPOBHS CMEPTHOCTH Ha TOM YPOBHE, Ha KOTOPOM
OHA HAXOAMTCS B HACTOSIIMI MOMEHT, TO OKaXKETCH, YTO
K 2060 r. HaceAeHue mpubaBUT K cebe 19,3 MAH. Tex, KoMy
3a 60, aTo cocraBut 60% 0611ero 0XXKUAAEMOTO POCTA Ha-
ceaeHus [6].

CoBpeMeHHbIe TOKa3aTeAu poxkpaeMocTy Bo Ppan-
L[UU, AEMCTBUTEABHO, HE BHI3bIBAIOT OIIACEHMIT: COTAACHO
onenkam OOH, maceaenne Oxuon u Bocrounoit Es-
poIIBI B OAIDKAfIIee BpeMsi OYAET COKPAIIATHCSI; OAHAKO,
II0 TeM ke HCTOYHUKaM, HaceAeHHe QpaHIu BoIpacTeT
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Cexuns 3. Jemorpadusa

Ha 4,5 MAH. K 2025 1. TO XOpOIIO HAAIOCTPHPYET CTa-
OHABHOCTD AEMOTPadHIECKO CUTYAI[U B CTPAHE B OT-
HOILIEHUH IPHPOCTa HACEACHHS; OAHAKO ITOAOXKEHHE
DpaHIMU B CBA3U CO CTapeHHEM HACEACHHS He MOXeT
He BBI3BIBATD OINTACEHUH.

YuuTpiBas yke YIIOMSHYTbIe BBbIIIE TPYAHOCTHU
apanranun OpaHIUU K COBpEMEHHOMY 9TaIly Hay4HO-
TEXHHUYECKOTO IIPOrpecca, HEAOCTATOK MOAOABIX YMOB,
a 3HAYUT, CBEXXHX MACH U BeSHHUI AASL PA3BUTHUS IIPOU3-
BOACTBA MOXXET CYI[eCTBEHHO CKa3aThCs Ha HEAOCTATOU-
HOCTH Pa3BUTHSI PPAHLIy3CKOTO IPOH3BOACTBaA. Obmens-
BECTHO, YTO B COBPEMEHHOM MHpe 0COOYI0 3HAYMMOCTb
PHOOPETAIOT HOBATOPCKHE UAEH, COOTBETCTBYIOLIHE
AKTYaABHBIM IOTPEOHOCTSIM BCe O0Aee Pa3BUTOrO CIIPO-
ca HaceAeHus rao6aapHOrO Mupa. Takum o6pasom, crape-
Hue HaceAeHus1 QpaHIIU MOXKeT TOCTABUTH pebpoM BO-
IPOC O AOCTATOYHOH KOHKYPEHTOCIIOCOOHOCTH CTPAHbI
Ha MUPOBOH apeHe.

Kpowme Toro, BcTaer Bommpoc 1 0 6AaronpusTHOCTH
COITMAABHO-9KOHOMUYECKUX yCAOBUH QP paHIum AAS ca-
MHX >XuTeAel cTpaHbl. COraacHO $paHITy3CKUM UCTOY-
HMKaM, BCe TIOBBIIIAIOMUICS YPOBEHb 0OPa30BaHHOCTH
HaCeAeHUS, XapaKTEPHbII U AASI IOKOACHUS «626u-0yme-
POB>, CACAYIOIIHI U3 3TOIO BHICOKUN YPOBEHD OXKMAAHUI
y paboTopAaTeAe, 1 TApaAAEABHBII CO BCEM STHM BBICO-
KUH ypOBeHb KOHKYPeHIJUH Ha MUPOBbIX PBIHKAX IIPHBO-
AUT K TOMY, YTO HBIHEIIHSIST MOAOAEXKD BBIHY)KAEHA ObITH
Bce 6oaee u 6oaee 06pa3oBaHHOMN (4UTall: AUTIAOMHPO-
BaHHOI1), 4TO6bI IOAYYaTh PaboTy, KOTOpas eil 1o AyIie
[8]. Takum 06pasoM, AASL MOAOABIX TOKOAEHHMI1 BCTAIOT
pO6AEMBI 1 OOABIIOrO IPy3a B paMKaX IEHCHOHHOM CH-
CTeMbl, U TPYAHOCTH ¢ mouckoM paborsr. Kpome Toro,
BBI3bIBAET OECIIOKOMCTBO U IIOAOXKEHHE CaMUX «636u-
OyMepOB>: COTAACHO CTATHCTHKE, OKHAAEMBII yPOBEHb
6EeAHOCTH K CTAPOCTH Y TIOKOAEHHUT, POAUBIINXCSI [IO3XKe
1970-xrT., CyImecTBeHHO HIDKe, YeM Y POAMBIIUXCS paHee

[8]. Taxum o6pasom, sBaenne 1946-1965 rr. npuseao
K Pa3AMYHBIM [IOCACACTBUSIM, 3aTPOHYB [PAKTHYECKH BCe
KAaTerOpUH HaceAeHHUsI PppaHIfy3ckoro obmecrsa. babu-
OyM CTaBUT pa3AMYHbIE IPOOAEMBI ITepeA H0Aee MOAOADI-
MU 1 60A€e CTapbIMU IIOKOACHHSIMIL

OAHO3HAYHBIM OCTAETCSI OAHO: 630u-6ym 1946—
1965 rT. mpopOAXKaeT OKa3bIBaThb CHABHOE BAUSHHUE
Ha QPaHIy3CKOTO OOLeCTBO, M IIOAHUMAeT HOBbIE
npobAeMbl, TpeOyIOle COOTBETCTBYIOIE peak-
LUK CO CTOPOHBI BAACTel. O4eBUAHO, IPABUTEABCTBY
DpaHIuK IPEACTOUT ITOHECTH AOIIOAHUTEABHBIE PAC-
XOAbI, HATIPAaBACHHbIE HA IOAAEPIKKY U BBIPABHUBAHUE
IIOAOXKEHUI IPAKAAH, IIOABEPraeMbIX BAVSIHHIO IIOA-
HSTBIX OYMOM POXAQEMOCTU B CEPEAHHE IIPOLIAOTO
Beka rpobaem. TeM He MeHee, IPU AOAKHOM peaKIUm
BCe HeTaTHBHBIE II0CAEACTBUS AAHHOTO SIBAEHUS MOXKHO
IIepeBeCTH U B IOAOXKUTEABHOE pycao. Tak, crapenue
HaCeAeHUs, KOTOPOe, Ka3aA0Ch OBI, AOAYKHO KOHCEp-
BHPOBaTh PPaHIIy3CKOe 0OLIeCTBO, MOXET, C APYroi
CTOpOHBI, NPUHECTH IOAUTHYECKYIO CTAOUABHOCTD
BHyTpeHHell cuTyanuu B crpane. HepocTaTouHoCTh
HOBATOPCKUX UAEN BIIOAHE MOXKET OBITh CKOMIIEHCHU-
poOBaHa mpuUMeHeHHneM 60raToro MpodpeCcCHOHAABHOTO
OIIbITA HA PabOYMX MECTAX, OCTAIOLUXCS B TOM YHUCAE
3a YMYAPEHHBIMHU XU3HBIO ITOXXUABIMU (PpaHIIy3aMU.
Kpowme toro, mokoaenus 636u-6yma MoryT B 6oAbLIeit
Mepe B3STb Ha Ce0s1 OTBETCTBEHHOCTD 32 BOCIIUTAHUE
BHYKOB U [IPABHYKOB, YTO MOXXET OOAEIYUTh HATPY3Ky
Ha FOCYAQPCTBO C TOYKH 3PEHMsS COLJAABHOM 3aIUTHL:
OTKPBITUSL U COAEPKAHUS ACTCKHX CaAOB U Imp. Takum
06pa3oM, BEIGOP