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Pacemorpensr 3KOJIOTO-TeorpauyecKue 0COOEHHOCTH M3Yy4CHUS
MPHUPOIOIONB30BAHMS TYPHUCTCKO-PEKPEAIMOHHBIX TeppuTopuii. Ha oOCHOBe CHCTEMHOro
moaxoaa BBISIBJICHBI OCHOBHBIC BU/bI u THUITBI XO03SIMCTBEHHOHU JCATCIIBHOCTHU
(mpupomomnonp3oBanus). JlaHa XapaKTEPUCTHKA KaXJAOW CHCTEMBI PEKpEariMOHHOTO
MPHUPOIOIONB30BAHMS: BI/I, HAITPABJICHUE U YIIPaBJIEHHE.

KnawdeBble CJIOBa: TypUCTCKO-PEKPEAIIMOHHOE TIPHUPOIOIOIb30BaHKE; KypOPTHO-
peKpeanonHas TEPPUTOPHUsl, BUABL U TUII IPUPOAOIIOJIB30BAHUS.

PexpeanilmoHHOE TPUPOAOTIONB30BAHUE KaK HAyYHOE HAIPABICHUE CPOPMHUPOBAIOCH HENABHO.
TeopeTryeckue U MpaKTHYECKUE PA3PabOTKH OTEYECTBEHHBIX YUEHBIX, JaTUPYIOTCS B ocHOBHOM, 70-80-Mu
IT. mpouutoro Beka. Cieayer OTMETHTh, YTO JOCTUTHYTHIE B TO BpEeMs Pe3yabTaThl MOTYYHIIN BBICOKYIO
OIICHKY W TIMPOKOE PaCIpOCTpaHEHHE KaK B MPAKTHYCCKOM, TaK M B TeOpeThdeckoMm rurane. OmgHako, He
yMaJsisi TOCTOMHCTB HCCieoBaTelied U uX pabor, HEOOXOAUMO OTMETHUTh, YTO W3MEHHBIIIEECS COIMATLHO-
9KOHOMHYECKOE M TIOJMTHYECKOE TMOJIOKEHHWE Hamlel cTpaHbl TpeOyer HOBBIX MOAXOAOB B peIICHUH
Mpo0JIeM YCTOWYMBOTO PEKPEAITMOHHOTO MTPHPOIOTIOIb30BAHMUS.

['MaBHBIM MCTOYHMKOM IONyYEHHUS HEOOXOIWMBIX JIOASAM MaTepualbHBIX M HEMAaTepHalbHBIX Ojar
CIIy’)KaT eCTeCTBEHHbIE (TIPHUPOIHBIE) pecypchl. K HUM OTHOCSTCS 3JIEMEHTHI MPUPO/BI, KOTOPHIE HA TaHHOM
YpOBHE pa3BUTHA MPOU3BOACTBEHHBIX CHJI HCIONB3YIOTCA WM MOTYT OBITh HWCIOJB30BAHBI IS
YIOBJIETBOPEHUS TOTPEOHOCTEH  dYemoBedecKoro olmiectBa. B oTHOIIEHWH pecypcoB  IpHpoaa
paccMaTpuBaeTcs C y4eToM KaK WHTEepecOB MPOHM3BOACTBA (3€MENbHBIC, BOAHBIE PECYPCHI M [p.), TaK U
YCIIOBHI1 JKU3HEACATENBHOCTH JIIOJIeH (peKpeaoHHbIe, JIedeOHbIe PeCypCHI U p.).

Bre1bop TpaekTOopHH pa3BHTHS OMpEAENSeTcS YPOBHEM BHEIIHMX HArPy30K M CHCTEMOOOPa3yrOIINX
YCIIOBHH, BBICTPOGHHBIX B HEPAPXHUECKOW ITOCIENOBATENhHOCTH. ECIM MOIIHOCTH BHYTPHUCHCTEMHBIX
CBSA3EH BBINIE MOIIHOCTH BHEIIHETO BO3/IEUCTBUS, CHCTEMAa HAXOAMUTCS B YCTOMYMBOM COCTOSHUU. [1oaTomy
HEOOXOANM aHAIHN3 IO3UTHUBHBIX CBSI3€W U yCIOBUN CHCTEMO0OpPA30BaHMUS.

[lon ¢GyHKIMOHMPOBAHWEM CHCTEMBI TPHUPOIONOIH30BAHUS BO BPEMEHH IIOHUMAETCS HBOJIOLUSA
(pa3BuUTHE), MPEACTABIAIONMIAS COOOM MPOIECC ITOCIENOBATENHLHON CMEHBI COCTOSIHHSL €€ OTIEIbHBIX
37eMEeHTOB. VICronmb3ysi MpUPOAHBIE PECYPCHI U YCIOBHUS TEPPUTOPHH, YETIOBEK OKA3BIBAET HA OKPYKAIOIIYIO
NPUPOAY PA3JIMYHBIE MO CHIE U XapaKTepy BO3ACUCTBUSA. B pe3ynapTaTe ATUX BO3NCHUCTBUN MPOUCXOIST
pa3HOro poja M3MEHEHWs, BOSHHKAIONINE KaK B OTJENBbHBIX KOMIIOHEHTaX MPUPOABI, TaK H B MPHPOTHBIX
cucreMax (KOMILTEKCax) B IenoM. M3MeHeHHbIe MPUPOIHBIE CUCTEMbl U WX JJIEMEHTHI, B CBOIO OYEpPEb,
BIUSIOT HAa CaMOTrO YeJIOBeKa M €ro JeATENbHOCTh, YTO BIIEYET 3a COOOH psii 4acTO HEKENaTeTbHBIX
mocnencTBuii. B cBsi3m ¢ 3TMM 0co00e 3HaUeHue MpHoOpeTaeT aHaJIH3 IIeToYeK MPeoOpa3OBaHUs CHCTEMBI

(puc. 1).

Bo3snerictBue -~ HN3menenune .| IlocmencrBus
Ha CUCTEMY CBOJCTB H JUTSL 4eTT0OBEKa
Tpanchopmanus

IPUPOJIHOM Cpefbl

Puc.1. Cxema npeobpa3oBaHHs IPUPOAHON CHCTEMBI
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[lox Bo3melicTBHEM UeNOBEKa MPOMCXOAUT U3MEHEHUE COCTaBa, COCTOSIHUS, CTPYKTYPHI U (QYHKIHHA
NpPUPOIHBIX cucTeM. HawanpHoe Bo3melicTBME HAa TOT MJIM HMHOM KOMIOHEHT HPUPOABI MO LENU
BEPTUKAJIBHBIX CBSI3€Hl Ieperaercs Ha Jpyrue KOMIIOHEHTHI, a M0 KaHajlaM TOPH30HTAaJIbHBIX CBs3eH — Ha
JpyTHE T€0- U HIKOCUCTEMBI.

A.C. KyckoB u ap. [1] TypucTckoe MpUpOAONOIb30OBAHUE OMNpEAeNIseT Kak o0JacTb TEOPUU WU
MIPAKTUKHA, CBS3aHHYIO C TOMCKOM OINTHUMAIbHBIX PEKHMOB HCIIOIB30BAaHUSA TNPUPOAHBIX PECYpPCOB B
TypucTCKUX nensix. Ilpu 3ToM  (QyHKIMOHANBHAs MOJAENb TYPUCTCKOTO  MPUPOIOINOIH30BAHUS
KOHLIEHTPUPYETCSL BOKPYr IPUPOJHOrO KOMIUIeKca.  [IpUpOnaHBIM KOMIUIEKC SBISETCS LEHTPaJIbHOM
MOJCUCTEMON (YHKIIMOHAIBHOW MOJENU TYPUCTCKOTO MPUPOAONONb30BaHus. COCTOSHHUE MPUPOTHOTO
KOMITJIEKCa UW3MepsieTcsl TaKMMH [apaMeTpaMu, Kak IUIomiajb, €MKOCTh, Harpyska (4en./ra), u
XapakTepu3yercs crnenu@UYecKUMH CBOMCTBAMH — YCTOHYMBOCTBIO, aTTPaKTUBHOCTHIO, HA/ICKHOCTHIO.
Ocoboe BHHMaHHE YACISIECTCS U3YYCHUIO HATPY3KH HA TMPUPOTHBIA KOMIUIEKC CO CTOPOHBI OTABIXAIONINX U
BBIPA0OTKE TPENEIbHO JOMYCTHMBIX HOPM PEKpEAIlMOHHBIX HATPY30K JJISl Pa3inYHBIX THIIOB JIAHAIMA(TOB.
He MeHee Ba)XHO yuUTHIBaTh YPOBEHb U XapaKTep TEXHOJOTHUYECKUX BO3JEUCTBUN BO BPEMsSI CTPOUTENHCTBA
¥ B XOJ€ dKCIUTyaTallMd TYPUCTCKUX YUYPEKIEHHI M MapHIpyTOB, IMapaMeTphl aHTPOIIOT€HHBIX OBITOBBIX
Harpy3oK Ha IPUPOIHBIN KOMIIJIEKC CO CTOPOHBI MECTHOTO HAaCENEeHHS.

JlanHas TeppuTOpHATbHAS CUCTEMA COCTOUT U3 CIEAYIOMUX moacucteM [1]:

— yOpaBieHHWE TEXHOJIOTMYECKHM BO3JEHCTBHEM HAa MPUPOAHBIA KOMIUIEKC CO CTOPOHBI
MaTepuaIbHON 0a3bl TypU3Ma U PEKpeariioHHON HHPPACTPYKTYPHI;

— ympaBJeHHE PEeKPEealliOHHBIMU BO3ICHCTBUSMHU HA MIPUPOIHBIN KOMIIJIEKC;

— ympaBlieHHe OBITOBBIMH aHTPOIIOI€HHBIMY BO3ICHCTBUSIMU Ha TPHUPOTHBIN KOMILIEKC;

— ympaBJeHHE MPOU3BOJICTBEHHBIMHU BO3JIEMCTBUAMHU Ha MPUPOIHBIE KOMITJIEKCH M PEKpealliOHHbIE

pecypchl.
Bormpoc 00 ycTaHOBIIEHUH TEPPUTOPHAIBHBIX THIIOB TPUPOJIONOIB30BAHUS PEIIACTCS JBYMS ITYTSIMU:
a) depe3 THIIOJOTHIO 3E€MelIb PEKPEalMOHHOTO Ha3HAYCHMSI, 0) myreM pa3pabOTKH CHCTEMBI

(YHKLMOHAIBHOTO 30HUPOBaHUS TEPPUTOPUH.

B 3aBucuMoOCTH OT YpOBHS PEKPEALMOHHOHN CHeLUaln3alid MOXXHO BBIJEIMTH 3 OCHOBHBIX THIIA
PEKpEaliMOHHOTO 3€MJIEIOJIb30BaHUS .

1) TeppuTOpHM C BBICOKOH HHTEHCHBHOCTBIO pEKpealdH, TAe JpYrue 3eMIICHONb30BATENH
OTCYTCTBYIOT WJIM UMEIOT BTOPOCTEIIEHHOE 3HaUeHHE (IapKy, IUIKU U IPYyTrUe 30HbI MaCCOBOI'O OT/bIXA);

2) TEPPUTOPHHU CO CPEIHEH MHTEHCHBHOCTHIO PEKPEALH, BBITIOIHSIOIINE OTHOBPEMEHHO HEKOTOPbIE
9KOJIOTMYECKHE U MPOU3BOJICTBEHHbIEC (DYHKINHU (IPUTOPOAHBIE 3€/IE€HbIE HAaCAXKIACHHS, IPOTUBO3PO3NOHHBIE
yeca);

3) TeppUTOpPHHU C HE3HAYUTEIBHBIM YICTBHBIM BECOM PEKPEALIUH.

Hexoropsie aBTOpBI BHIIEISIOT 4 OCHOBHBIX THIIA NPUPOAONONb30BAHUS TYPUCTCKO-PEKPEALIOHHOIO
Ha3HA4YeHHS U B UX PaMKax — psi (yHKIIFMOHAIBHBIX 30H [1]:

1. 3anoBemHoe MPUPOAOMONB30BAaHUE — JAOCTYITHO JIMIIb HAYYHBIM PaOOTHUKAM AJIsl SKCIIEPUMEHTOB
U UCCIICAOBAaHUM, CTyI€HTaM JUIsl IPAKTUKH, a IIUPOKOH MyOIMKe TOJIBKO Ul KPATKOBPEMEHHBIX IKCKYPCHUH.

2. PexpeanMoHHOE MPHUPOAONOIL30BAHUE — OCHOBAHO HA PAa3BUTOM CETH 3arOpOJHBIX HMPUTOPOAHBIX
MapKOB ISl AJTUTEIBHOTO OTABIXA U TYPU3Ma, T.€. NPEAIoIaraeT yMEpeHHY0 3KCIITyaTaluio IPUPOAHBIX
KOMIIJICKCOB €CTECTBEHHOI'O MPOMCXOXKICHHUA. 371ech OOJIbIIIOE 3HAYEHUE HUMEIOT 3KCKYPCHUH, Ba’KHBIM
(akTopoMm ocraercs neisax. B aToil 30He pa3periaercs gexarb Ha TpaBe, JIOBUTh PbIOy, KyNaThCs, COOMpaTh
rpulbl M SroApl. 31ech PAcIoNararTcsl TYPUCTCKHE 0a3bl, JAYHbIC MOCENKU, CeTb TypUCTCKUX TPOI U
MapuIpyToB.

3. PypanpHOe mpupoaonons30BaHue — XapaKTEPU3YETCS CPEAHEN U BBICOKOM MHTEHCHBHOCTBHIO
BE/ICHHSI CEIIbCKOT0 X03s5ICTBA.

4.  VYpOaHN3MPOBaHHOE NPHUPOIOIOIL30BAHNE — TOPOACKUE IMAPKU M CKBEPHI JUISA MTOBCEJHEBHOTO
MOJIb30BAHUS, & TAKKE MAJIbIe aPXUTEKTYPHBIE OOBEKTHI.

Ha mpumepe Teppurtopuii (KypOpTHO-peKpealoHHbIX 30H) [lepMCKOro kpasi MOXKHO PaccMOTPETh
CHCTEMY TYPHCTCKO-PEKpPEallMOHHOTO MPUPOIOIIOIb30BaHUS, KOTOpasi IMEET CBOM OCOOEHHOCTH U YCIIOBUS
pa3Butui [4]. O0mas cTpyKTypa NpHUpoJONOIb30BaHMs ITPEACTaBIeHa Ha puc. 2.

PekpeanoHHoe NpUPOIONONB30BAHME HMEET TPHU OCHOBHbIE (QyHKuuMu [4]: conmaigbHO-
OMONIOrMYECKYIO, JKOHOMMYECKYI0O M mpupopooxpaHHyro. ConuaibHas (QYHKOUS PEKPEallnOHHOTO
MPUPOAONONB30BAHUS — 3TO YAOBJIETBOPEHUE CHEHU(PHUYECKUX MNOTPEOHOCTEHl HaceneHus B OTABIXE,
O3[I0POBJICHWH, OOIIEHWH C TPHUPOIAOH, YTO CIOCOOCTBYET YKpPEIUIEHHIO (DPU3WYECKOrO0 M YMCTBEHHOI'O
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3M0POBBS  OOIECTBA. DKOHOMHMYECKas (DYHKIMS 3aKI0YaeTcs, TJaBHBIM 00pa3oM, B BOCCTAHOBIICHUU
pabouelt CHIIbI.

CucteMa peKpealloOHHOT 0 IPUPOAOIONb30BAHUS
(;reueOHas pekpearyst ¥ Typu3M) (THIT — peKpealiioHHOE)

Tum u BubI Hanpasnenus pexpeanuu MeHeKkMeHT
MIPUPOAOIOIb30BAHUS

MTUTHEBBIC BOJIBI U TPSI3H)
Bononons3oBanue

Henporons3oBanue (MUHEpaIBHBIC,
3eMile- U JIECOMOJIb30BAHIE
JleueOHO-0310POBUTEIBHOE

KosektiBHOE €aJI0BOJICTBO U OTIIBIX
DKCKYPCHOHHO-TYPUCTCKOE
YueT ucnonb30BaHUs peCypCcoB
Ol1leHKa KauecTBa U HOPMHUPOBAHUE
YnpaBneHue nepcoHanoM

Puc. 2. CTpykTypa CUCTEMBI pEKPEAIIIOHHOT O IIPHPOIOTIOIB30BaHHSA

C no3unmii CHCTEMHOTO TIOAX0/a BUAHO, YTO OAHUM M3 OCHOBHBIX HAIpaBlIeHUH (yHKIIMOHHPOBAHHUS
U JaIbHEHIIEro pa3BUTHUS BCEM CaHATOPHO-KYPOPTHOM M peKpeallMoHHOM cucTeMmbl Ilepmckoro kpas
SIBJIAETCSl PallMOHAIIBHOE HWCIOIh30BaHME, BOCCTAHOBIIEHHME M OXpaHa OTKPHITBIX MPHPOTHBIX JIEYEOHBIX
(hakTOpOB W TIOCTENIEHHOE W3Yy4YE€HHWE W BHEAPEHHE B NPAKTHKY TEPCIEKTUBHBIX M YHUKaIBHBIX
03IOPOBUTENHHBIX PECYPCOB, TJIABHBIMH M3 KOTOPBIX SBJISIFOTCS KIMMAaTHYECKHE YCIIOBHS, Pa3sHOOOpa3HbIE
nmasAmapTHRIE KOMIUIEKCHI, THAPOMHHEPATHHBIE BOJIBL.

Pa3BuTHe pekpeanmoHHOW AEATENPHOCTH, KaK W JIFOOOTO JAPYroro BHAA XO3SMCTBOBAHUS, alPUOPU
MIpearnoaaraeT BO3JACHCTBHE HA T€ WJIM HHBIE KOMIIOHEHTHI dKocucTeMbl. DdopMa W cuia BO3JEHCTBHS H,
COOTBETCTBEHHO, €r'0 TMOCIENCTBUS 3aBUCAT OT MHOrMX (hakropoB. Cpenn TIaBHBIX W3 HUX Ha30BEM
CIIEIYIONE: BUJ PEKPEAlMOHHON NesTeIhbHOCTH, WHTEHCHBHOCTh W TPOAODKUTENFHOCTD BO3EHCTBHS,
YCTOMYUBOCTb IKOCUCTEMBI UJIA €€ OTACTbHBIX KOMIOHEHTOB.

PexpeanmmonHOEe  TIPUPOIOIONB30BAHUE  XApaKTEPHU3YeTCS H  CEPhE3HBIMH  OTPUIATEIHHBIMU
TIOCTIENICTBUSAMU ISl TIPUPOIHBIX KOMIUIEKCOB. PekpeannoHHBIE pecypchl UMEIOT OIpeNeleHHbIe 3amachl.
MOo>KHO TOBOPHUTH 00 WX MCUEPIIAEMOCTH, KOTOpasi TEOPETUUECKHU OMPEAEISIETCS TIOPOroM Harpy3kd Ha HHX,
BBIIIIE KOTOPOTO PECYPCHl MO0 CYIIECTBEHHO MEHSIOTCS B CTOPOHY MEHBIIEW MPHUBIEKATENFHOCTH, MO0
JerpaupyroT.

Takum 00pa3oM, MacCOBBIH TYpHU3M CTaBUT MPAKTHUYECKYIO M HAYYHYIO MPOOJIEMY YBSI3KA OXPaHBI
MPUPONBI C TPHUHIUIIOM OOINEIOCTYITHOCTH IIEHHBIX NMPUPOJHBIX KOMIUIEKCOB. B HaydyHOM miaHe 3Ta
mpobiieMa BBIPaXKaeTcsl, B MEPBYIO0 OYEPE/lb, IOHATHEM PEKPEalMOHHON €MKOCTH TPUPOIAHBIX KOMILIEKCOB.
B 1mpaktuyeckoM 1uUIaHE pEKpealMoOHHAas €MKOCTh O3HAdaeT, YTO B OCHOBE PEKPEalnOHHOrO
IJJAHUPOBAHUSA, TPOSKTHPOBAHMS W OIKCILTyaTalliM TMPUPOTHBIX KOMILIEKCOB JIOJDKHBI JI&KATh HAYYHO
000CHOBaHHBIC HOPMBI HArpy30K Ha cpemy. OTpumaTenbHbIe MOCIEACTBUS IS MPUPOIAHBIX KOMITJIEKCOB
UMEIOT U CyOBEKTHBHBIE NMPUYUHBI UX Jerpananmui. K HUM, B YaCTHOCTH, OTHOCHTCS HH3Kas KYJIbTypa
[TOBEJIEHUS PEKPEAHTOB [1].

Bospacraromye moTpeOHOCTH HacelneHUs] B OTIbIXE HEM30EKHO BOBJIEKAIOT B cepy peKpearioHH Oi
JeSTEIbHOCTH HOBBIE TeppuTopuH. IlocTynaTensHoe U yCTOMUMBOE pa3BUTHE PEKPEALMOHHOIO KOMILIEKCA
HEBO3MOYKHO 0€3 palrOHAIBHOTO UCTIONb30BAHHS PEKPEALIHOHHBIX PECYPCOB.

[IpryrHaMK U3MEHEHUH IKOIOrH4ecKor cuTyaunu (puc. 3) 1000 TEPPUTOPUN MOTYT OBITH (haKTOPHI
Pa3IUYHOrO MPOUCXOXKIAECHUS: PUPOJHOr0, aHTPOIIOTEHHOTO M IIPUPOJHO-aHTPOIOI€HHOr0, HO TJIABHOW U
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Hanbojee paclpoCTpaHEHHOH MPUYMHON HAapYIIEHWH B MPUPOAHBIX CHCTEMax JIIOOOTO YPOBHS SIBISETCS
JeAaTelIbHOCTh YenoBeka. Kak yxe oTMeuanoch BhIIIE, O BIUSHAEM aHTPOIOTEeHHBIX (aKTOPOB MPUPOTHBIE
CUCTEMBl M3MEHSIOTCS, pa3pylIalOTCd U IEPECTAIOT YACTUYHO WM IIOJHOCTBIO BBINOIHATH BaXKHBIC
9KOJIOTHYECKHE, SKOHOMHYECKHE 1 COLMANbHbIC (YHKIMH B )KU3HU YEIIOBEKA.

JIrobast nesTensHOCTh YeNoBeKa, BKIIOUasl U TYPUCTCKO-PEKPEALIMOHHYIO, UMEET CBOE HETATUBHOE
BJIIMSTHUE HA OKPYXKAIOIIYIO IIPUPOAHYIO CPERY:

—  3arpsi3HEHHE BOAHBIX OOBEKTOB CTOUYHBIMU (OBITOBBIMHU) BOJIAMH U OTXOJIAMH;

— MIyMOBOE M XUMHYECKOE 3arpsi3HEeHHE BO3YIIHOTO Oacceiina;

—  pa3BUTHE SPO3UOHHBIX MPOIIECCOB MPUOPEKHBIX TOIOC U TUISHKEH;

—  BBITalThIBAHHUE [TIOYBEHHO-PACTUTEIBHOIO [IOKPOBA BHE 30H PEKPEALIMOHHON HATPY3KU;

— HapyIleHue MPUPOJHBIX CBSI3eH U TPOPUUECKUX YPOBHEH U JIp.

Jng m3ydeHHs aHTPONOTEHHOTO BO3JEMCTBHS Ha TNPHUPOAHYIO Cpely HeoOXOAMMO IPOBENEHHE
WCCIIEIOBAaHMHN B ABYX HampaBiieHUsX [4]:

— UW3y4YeHHE KaYECTBEHHBIX M3MEHEHUH B (YHKIIMOHWPOBAHUM M PA3BUTHH OCHOBHBIX KOMIIOHEHTOB
MPHUPOAHBIX M TPHUPOJHO-aHTPOIOTEHHBIX CUCTEM (TpaHcopMaiusi BOAHOTO PEXHMa M KadecTBa BOJ,
CTeleHb Jerpagaliiy MOYBEHHO-PaCTUTELHOrO MTOKPOBA U T.11.);

— Ha OCHOBE KAYECTBEHHBIX WM3MEHEHMU IPOBEIECHUE KOJIMYECTBEHHOM OLEHKH aHTPOIOrE€HHOU
(pexpeantmoHHO ) HAarPy3KH B IIEJIOM JIJISl BCEH CHCTEMBI.
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P - IOATONICHHE; TeMmeparyp; IPYHTOB; HapylIeHHe HOPMAIbHOTO
BOIOXPaHMIHIIEM; H3MEHEHHE - U3MEHEHHE BIOKHOCTA o,
- WaMeHeHe BosyXa: U3MEHEHHUE JKH3HEHHOTO PHTMa PacTeHHII;
. PYCIOBBIX B mMeHéHHe Ber . YBIIQXKXHEHHS U MOATOIIICHHE JIECa;
THIPOJIOT MY ECKOH . posou
- IIpOIECCOB; 0BCTAHOBKH; BOJIHO-BO3IyIIIHOT'O YCHIIEHHE CYKIIECCUOHHBIX
P ’ - CYKIECCHOHHBIE - U3MEHEHHE 00JIaYHOCTH pexruma 1mo4yB PO ECCOB — MOSABICHUE
- 3arpsI3HEHHE BOJBI P —
PYAepaNbHEIX TPYIII

Puc 3. Cxema aHanm3a 3K0JIOIHYECKOM CUTYyallUu TYPUCTCKO-PCKPCATUOHHOI'O 00BeKTa
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CymecTByioniee MHOT00Opasfe METON0B HM3Y4YeHUS BO3ACHCTBHSA peKpeald Ha MPHUPOJHBIE
KOMILJIEKCHI 11e1ec000pa3Ho 00beTUHHUTD B 3 TPYIIIbL:

1. BusyanpHas olLleHKa MOCEUIAEMOCTH, aHAIN3 MPOCTPAHCTBEHHOTO paclpeesieH s OTABIXAIOIIUX C
MOCIEAYIONIMM BBIICTEHHEM CTaJWi PEKPEallMOHHONW JIUTPECCHH, JMOO YCTaHOBIICHHEM IOKa3aTels
peKpeanonnoii Harpysku [1; 4].

2.0npezeneHre peKpealMOHHBIX HArPy30K Ha OCHOBE KOPPEJSAIMH MEXKIy BETMUNHAMHU BO3ICHCTBUS
U COCTOSIHMEM BHUAOB PA3HBIX 3KOJ'IOFO'(1)I/ITOH€HOTI/I‘ICCKI/IX T'pymi B COCTaB€ paCTUTCIBHOI'O IOKpPOBA. TaK,
A. Kostrowiski [7] mpemmaraer Merom onpeaeiacHusT «TYPUCTHUECKONH eMKOCTHY», OCHOBAHHBIN Ha aHAN3e
YCTOMYMBOCTH PACTEHUH MO OTHOLIEHUIO K BHITANITHIBAHUIO, B KOTOPOM HCIIONB3YIOTCS MOKa3aTeNu CpeIHEN
BOCIIPUMMYHMBOCTU  KMBOI'O HAIIOYBEHHOI'0O IIOKpOBa K MCEXAaHUYCCKHUM TMMOBPCKACHHUAM. OHCHKa
BOCIIPHMMYHMBOCTH OblJIa TONyYeHa SMIHPHUYECKUM TyTeM Juis 535 BHJIOB TpPaBSHHUCTBIX PACTEHUU.
JletanbHOE HM3y4eHHE AHTPOMOTOJIEPAHTHOCTH TPABSHUCTBIX pacTeHui mpoBeneHo [.I1. Peicunoil n
JLIL.PeicunbIM [5], KOTOpBIE pEKOMEHAYIOT IPOBOAUTH OIICHKY PE3YJIbTATOB PEKPEAI[MOHHOTO BO3JICHCTBHUS
Ha OCHOBe Au(QepeHIIMPOBAHHON KAl YYBCTBUTEIBLHOCTH, BKIIIOYArOIIEH 265 BHUIOB TPaBSAHUCTHIX
pactrennid. OrmnpesesieHne PEKPEAMOHHON EMKOCTH OTIENbHBIX JaHAmAa(TOB MOCPEACTBOM H3YUCHUS
PacTUTCILHOIO ITOKpPOBaA. EMKoCTh, HenecHBIX BHUIOB JOJI’KHA CKJIaAbIBATBCA U3 «EMKOCTEl» OCHOBHBIX
BUJIOB TPAB, T.€. IPEACIBHON HArPy3KHU HA KaXKJIbIi BUJL.

3.I'pyrina Mero/10B, OCHOBAaHHBIX Ha SKCIIEPUMEHTAX IO MOACTUPOBAHUIO PEKPEAIIMOHHBIX HATPY30K.
I'maBHBIM JOCTOUMHCTBOM 3THUX METOAOB SABJIACTCA BO3MOXHOCTH OSMIMPHUYCCKU OLICHUTH 06H1ee 3HA4YCHHUC
YCTOI‘/'I‘H/IBOCTI/I HAIMO4YBCHHOI'O ITOKpOBa K q)aKTOpaM BBITAIITBIBAHUA, @ IIPpU JIIUTEIbHBIX Ha6JHOIIeHI/I$[X -
W3YUYUTh COZCPKAHUE PEKPEaAMOHHO-IEMYTAIIHOHHOTO TIPOIIECcCa, BBIPAYKAIOIIETOCS CMEHON accollualui B
mporecce  BOcCTaHOBIIeHHMsI  QuTorieHo3a.  BapbupoBanme  Harpy3oKk NpH  OKCIEPHUMEHTaJbHBIX
WCCIIEIOBAHUAX, Yepe/lOBAHWE CPOKOB BO3JICUCTBHSI W TOKOS OOECIICUMBAIOT ONpenelieHre 3Ha4YeHUH
JIOTTYCTHMOT'0 PEKpPEeainoOHHOro Bo3aeiicTBus Ha OuoreoneHossl [2]. [To yrBepxkaeHuo A. XK. Memnyma,
P.X.Pynryne, 1. B. Dmcuca [3], oKcriepHMeHTAIBHEBIHN TOIX 0T IIO3BOJISET OLIEHUTh H3MEHEHHUS B OHOIIEHO3E,
MPOTEKAIONINE TOJ| BIMSHHUEM KOHKPETHOTO H3ydaeMoro Qakrtopa. PekpeannoHHBbIE HArpy3KH CTPOTO
KOHTPOJIUPYIOTCS, @ COCTOSIHUE PACTUTEIBHOCTH MOXKHO OLIEHUTD B JIFO0O0H MOMEHT BPEMEHH.

B coBpeMEHHBIX YCIIOBHSX pPa3BUTHS MPOMBIIUICHHOCTH M TEXHOJOTHHA TMPHPOIOINOIE30BAHUE
CTaHOBHTCSI CYIIECTBEHHBIM (DaKTOPOM MpeoOpa3oBaHusl MPUPOTHON cpensl (MPUPOMHBIX pecypcoB). B
CBSI3U C OTUM HEOOXOAMMO VACHATh OOJBIIOC BHUMAaHHE W3YYCHUIO W aHAIU3y CTPYKTYpY
MPHUPOIONONBL30BAHHMS, B PA3TUYHBIX HAMPABICHUSAX BKIIIOUAs PEKPEAllMOHHOE M TypUCTCKoe. B Hacrostien
CTaThe PACCMOTPEHBI OCHOBHBIC METOABI W MOIXOIbI OIEHKH 3()(EKTHBHOCTH, a TaKKe HaIpaBJICHUs
HCCIICIOBAHHUS ~ TYPUCTCKO-PEKPEAIIMOHHOTO MPUPOAONONL30BaHUST ~ HAa  Pa3NU4YHOM  YPOBHE
(hyHKIIOHUPOBAHUSI.

Ilpu paccMOTpEHHH CHUCTEMBI TYPHCTCKO-PEKPEAllMOHHOIO MPUPOIONOIb30BAHUS HEOOXOAUMO
BBISIBUTBH Bce (DaKTOPBI M YCIOBUS, BBI3BIBAOIINE KAKHUE-THOO U3MEHEHHUSI C TIOCICAYIOIUM KOMITJIEKCOM
MPHUPOJAOOXPAHHBIX MEPONPHUATHIA, HANPABICHHBIX Ha CHIDKCHHE TYPUCTCKO-PEKPEAIMOHHOIO JaBIICHUS.
CoxpaHeHHE TYPUCTCKO-PEKPCAIIHOHHON TIPUBJICKATEIBHOCTH HAMPSAMYIO 3aBUCHT OT OCOOCHHOCTEH
MPHUPOIONONL30BAHKS HA JAHHOW TEPPUTOPUU U TEX PE3YIbTATOB, K KOTOPHIM OHO TPHUBOJIHT.
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M.S. Oborin
NATURAL MANAGEMENT ON TOURISTIC AND RECREATIONAL TERRITORIES: BASIC
DIRECTIONS OF RESEARCH AND ANALYSIS

In article ecology-geographical features of natural management on touristic and
recreational territories are considered. On the basis of system approach principal views
and types of economical activities (natural management) are revealed. The
characteristics (kind, direction and management) of each system of recreational natural
management are given.

Keywords: touristic and recreational natural management; resort-
recreational territory; kinds and type of natural management.
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RHIZOSPHERE BACTERIA COMMUNITY AND PETROL HYDROCARBON (PHC)
BIODEGRADATION IN SOIL PLANTED TO FIELD CROPS

Julius Kuhn-Institute (JKI), Federal Research Centre for Cultivated Plants, D-14195 Berlin, Germany,
Konigin-Luise-Strasse 19; h.liste@gmx.de

A greenhouse pot experiment was conducted for investigating the capability of a grass
(annual ryegrass), a legume (summer vetch), and a crucifer (white mustard) to grow in a soil
from a former coal gasification site and promote the biodegradation of petrol hydrocarbons
(PHCs). Soil concentrations of 1517 mg kg™ of total petrol hydrocarbons (TPHSs), including
71.4 mg kg™ of total US EPA priority polycyclic aromatic hydrocarbons (TPAHSs) have
caused a significant (P<0.05) reduction in shoot and root yields by more than 50%.
Abundance and bacterial community composition in soil and rhizosphere were distinctly
altered by the PHC contaminants and also depended on crop species and age. After 95 days,
68.7% of initial TPH amounts and 59% of the TPAHs had disappeared from unplanted soil.
The removal of PHCs was fostered in soil planted to mustard and vetch reaching final TPH
concentrations that were 15.6% and 12%, respectively, lower than in unplanted soil. Mustard
and vetch elicited the greatest degradative root activities and sustained particularly great
populations of rhizosphere bacteria that are known hydrocarbon degraders. None of the crops
aided the biodegradation of TPAHSs in soil.

Keywords: bacteria; bioavailability; biodegradation; crops; PAHSs; petrol
hydrocarbons; phytoremediation; rhizosphere.

Introduction

Bioremediation often is used to clean up hazardous waste sites that are contaminated with petrol
hydrocarbons, but current in situ techniques are often ineffective for the removal of the more recalcitrant,
toxic, mutagenic, and carcinogenic PHC constituents such as PAHSs [57; 5]. Accelerating the biodegradation
of petrol hydrocarbons in general and of PAHs in particular is thus a major challenge to improving the
performance and acceptance of cost-saving soil bioremediation techniques.

Plants are suggested to enhance the degradation of organopollutants because of greater numbers and
activities of microbes in the rhizosphere [10; 42]. A plant-aided biodegradation was evident for pesticides
[57], petrol hydrocarbons [56], PAHSs [4; 29] and many other organic compounds [32]. Yet, there is also a
number of research studies demonstrating neutral [14] or inhibitory [51] plant effects with many data
indicating that plant species effect the fate of particular chemicals differently [7]. A more systematic
approach to selecting plant species for phytoremediation purposes is thus essential but has rarely been
attempted [11; 56]. Especially differences in microbial community features and contaminant degradation
between rhizosphere soils of various plant species or types are not well documented in the literature [7].

The objective of this study was to investigate three field crops from different botanical groups for their
rhizosphere bacterial communities and capabilities to grow in a contaminated soil from a former coal
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