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TecHo cBS3aHHbIM C NPMPOAOH,
UeNnoBEK C HE3aNamATHbIX BPEMEH
rnyboko u4yBcTBOBAN M nNOHMMman,
HacKONbLKO BAXKHA AN HEro 3emns.
On popormn eto, nobun eé, a ecnu
npuxoauna bepa, orpasan 3a Hee
YU3HB.

Uctopus packpeisaer nepep Hamm
TECHbIE M MHOrONMKKE y3bl Noaen
C 3emnen, PoAMBLUMECS euwe Ha 3a-
pPe BO3HMKHOBEHMS YENOBEYEecTsa,
Korpa NoAn parke He ymenu obpa-
6artbiBaTh 3€MNI0 M NONyuYanu OT Hee
AMWe TO, YTO OHa MAasana cama.
CvenobHbie Tpasbl, KOPEHbS, NNOALI
AMKMX AepeBbesB — BOT OCHOBHOM
accopTMMEHT A06bluM ApeBHuX cO-
6upatenen. Ho wnu Beka. Ha cme-
Hy nepsobbiTHBIM NNemeHam npu-
WM NepBbie LMBMAM3AUMM CO CNOXK-
HbimM OBLLECTBEHHBIMM M IKOHOMM-
yeckumn oTHoweHusmu. [Mpuwnn
M BO MHOrom onpeaennnu panb-
HeMWMM Nporpecc, Nepsble CHCTEMBI
3emnepenus.

He cnyuyaiino ApesHue rocypap-
CTBA BO3HMKANM 4acTo Tam, rae
uwmenuce tepputopum ¢ 6Gnaronpm-
ATHLIMH YCNOBMSMM ANs 3emnepe-
nns u 6ein Hakonnew onsiT obpawe-
Hua ¢ 3emnen. Boigaowasncs pons,
KOTOPYIO Mrpana 3emns B IKM3HM
LMBMNM3ALUMM, 3aCTABNANA OCMBIC-
nuBaTL ee mecto B npupoae M 06-

T'opcers 3emian

uectse, OXPaHATL €e, BOCNMTLIBATL
K Hen BepexHoe oTHOweHue.

B Hawe Bpems ponk NNOAOPOA-
HOM 3emnu, KoTopas Tenepb O6biY-
HO Ha3miBaetcs nouson, euwe Bonee
so3pocna. [lpuumHer soO3pocwero
3HaYeHMs NOYB B IKM3HM NoAer
pa3nuuHbl. B uucne nepebix crouT
PEe3KO YBENMUWBAIOULANCA YUCNEH-
HOCTb HaceneHus Ha 3emMHOM Lape.
Ecnn 2 Tteic. net Hasap Hacenexue
3emnu COCTaBNSNO BCEro OKONO
200 mnH. uyenosek, a B cCpeApHHe
seka npubnuautensho 500 mnn.,
TO B HacToswee Bpems NnaHeta
3aceneHa oueHb nnotHo. bonee
4 mnpAa. 4enoBek cel4ac Ha Hen
npoxmusaetr. M ecnu npupocT Hace-
NEeHMN COXPAHMTCH M B AanbHeHwem
CTONb XK€ BbICOKMM, TO B Bnmrkanwme
AecATMNEeTUN HaceneHne 3emnu mo-
et yasouTbca. MMo3tomy noHaTHO,
KaKMe rpaHAMO3HbIe 3afa4M BCTa-
10T nepes 4enoBe4YeCTBOM M Kakoe
BaXHOE  3HayeHne npuobpetaer
nouysa.

Ho ponb u 3HaueHue nousbl BeNK-
KO He TONbKO NOTOMY, YTO OHAa KOp-
mut. Bce Bonbwe yueHbie rosopst
O nouse Kak O CraparenbHom ne-
TONMCUE, KOTOPBLIN MHOrOe 3anom-
HMN M3 TOrO, YTO NPOMCXOAMNO Ha
3emne Ha NPOTSHIKEHUM BEKOB M Thbi-
cauenetun. Monyunewmn B nocnea-
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Hee Bpems WMPOKOE MpH3HaHKe
CNOpPOBO-MLINLUEBON aHANM3 NoO3-
sonser pecraspuposate NPMPOA-
Hy!l0 OBCTaHOBKY AABHO MMHYBLIMX
3nox. M3yuas cnopbl ‘M nNbiAbUy
pacTeHui, XOPOWO COXPaHAIOUMX-
cA B TOPGAHMKAX, HEHaPYLWEHHbIX
fnoyYsax M NOPOAAX, y4YEHble Y3HAIOT
ocobeHHOCTH npupoAbl nocnenep-
HUKOBOrO BPEMEHMH, @ B HEKOTOPLIX
CNyu4asx PacKpbIBalOT TakHLI Apes-
HEMWMX 3NOX, OTAANEHHBbIX OT HAacC
Ha MMNNMOHBI nerT.

Mo-HoBOmy npeacTana nepep Ha-
MM NOYBA NOCNe TOro, Kak Bbin BbI-
cka3aH psp obocHOBaHHLIX runortes
o 6onbwon ee pPonu B BO3IHMKHO-
BEHMM M PAa3BMTHM XM3HM Ha 3emne.

Benuka ponb NO4B U B COBPEMEH-
Hbix obuiennaHeTapHbIX nNpoueccax.
Mouyeb! ABASKIOTCH BAKHEMLWIMM KOM-
noHeHtom 6unocdepsl, obecneun-
BAIOWMM €€ HOpManbHoe QYyHKUMU-
OHMPOBAaHME, 3aUMLLAIOUWMM BeEpX-
HMM CNOW 3E€MHOMN KOPbI OT Ype3mep-

HOWM 3PO3MK, perynupyloumnm ee
rasosbii pexum. MocneaHen dyHk-
umu nous bonbwoe 3HaueHwe npm-
Aasan B. U. BepHaackuh, KoTOpbLIA
CYMTaN, 4YTO NOUBLI SBASIOTCA IKpa-
HOM, NPEeNnsTCTBYIOWMM YyXOAy BO-
AOPOAA B KOCMUHECKOE NPOCTPAHCT-
BO M TEM CaMbim NPEAROXPAHAIOWHM
3emnio o1 paspyuweHus.

be3s npeysenuueHnMs MOMHO cKa-
3aTh, 4TO MNO4YBA, 3TO MMKPOCKONM-
uyeckoe B macwrabax nnanetsl ob6pa-
30BaHMe — ropcTb 3eMNM, Cbirpas-
wee BbLIAAOULYIOCS PONb B ee 3BO-
nounKn, NPOAONMAET  OCTaBaTbCH
BAXKHEWWMM  3BEHOM  NPHMPOABLI,
6e3 KOTOPOro HEBO3MOXMHO CyulecT-
soBaHne BbICOKOOPraHU3OBAHHbIX
dopM MM3HM M Nporpecc Yenose-
yeckoro obuwecrsa. Mo3tomy rtakoe
6onbwoe 3HaUeHne MmeeT NO3HaAHKe
33KOHOB pPAa3BMTUA M XM3HM NOYBBI,
cospaHne obuier KapTMHBI MOYBO-
obpa3sosarensHoro npouecca.

Y1o6b!
ro-nubo

MOHATE CYLHOCTb KAaKO-
fABNEHMSA, NPOHMKHYTb B
Camble COKPOBEHHbIE €ro TakHbl,
HeobXx0AMMO M3yuMTb pa3Hbie 3Tanb!
€ro CTaHOBNEHHA M M3HM.
PoxaeHMe NoyYs — CNOXKHbIA ecC-
TECTBEHHOMCTOPHMUYECKMIM  Npouecc,

4

Poxnenne
M CBOMCTBa IIOYB

eule He pAacKpbLIThIM A0 KOHUA.
Korpa mbl Bnpase cumtate ropHyto
NOPOAY, OKAa3aBWYKOCH HA AHEBHOM
nosepxHocth 3emnu, noyson? OTse-
TMTb Ha 3TO He npocto. [ns atoro
Heobxoanmo BHauane pasobparscs,
uto Takoe nousa Boobuie u uem oHa



OTNMYaeTcs OT APYrux NPHMPOAHBLIX
06pazosaHmi. OcHOBONONOMKHMK
COBPEMEHHOIrO HAy4HOro no4ysose-
Aenns B. B. [okyuaeB chopmynm-
poBan NOHATHE O NO4YBE KAK BNONHe
CaMOCTORTENbHOM ecTecTBeHHOo-
MCTOPUYECKOM Tene, KoTopoe ABNA-
€TCA NPOAYKTOM COBOKYNHOM Aes-
TensHocTn: a) rpyHrta, 6) knumara,
8) PACTMTENLHLIX M JKMBOTHbIX Opra-
HM3MOB, ) BO3pAacTa, a OTHACTM M
A) penbega mecTHOCTHM.

M3 3toro onpepeneHns npexpe
BCcero cnepyer, 4TO NO4YBA — CNOXK-
Hoe npupoaHoe obpa3osanne,
BO3HMKLWIEE B pe3ynbTate cneuu-
(PUYECKOro ecTecTBEHHOro npouec-
ca. MnasHbim B 3TOM nNpouecce aB-
nsevcs  B3aMmMOAENCTBME  MeXAY
HEXMBOM MM KOCHOW maTepHen,
NPeACTaBNEeHHOW Pa3NUUHbIMK rop-
HbIMW MOPOARAMM, M HKMBbIMM Opra-
HU3MaMM, NOCENUBLIMMMCSH HA HUX.
B xope 3toro npouecca u poxxpaaercs
4yRAO NPMPOALI — NO4YBa, HaAEeneH-
Has uenbim pspom ocobbix csoicTe
M NPM3HAKOB.

To, 4to B pe3ynbrarte e3ammopen-
CTBMR XXMBOM M KOCHOW MmaTepumu

BO3HMKAET  KAYecTBEHHO  HOBOEe
ssneHue — noysa, BarkHoe o0b6cTo-
aTensbCcTBO, Mmewowee ocobeHHo

6onbwoe 3HaveHne Ans pa3spabor-
KM 3BONIOUMOHHON TEOPMM M CO3Aa-
HM NepenoBbiXx CUCTEM 3emnene-
nua. MoseneHme nous ceupeTens-
CTByeT npexae BCEro O TOM, 4TO
MBbIE OPraHM3mMbl HE B COCTOSHWM
yCNewHo Pa3BMBATBCA B HEU3IMEH-
HOW cCpefe HEeXMBOM NPMPOALI.
Oun obssatenbHO AOMKHLI ee ne-
peaenats, BHECTM B Hee Takue npe-
obpa3soBsanus, kotopsie obecneuu-
nm 66l UM HeoBXxOaMMBIE BO3MOIKHO-
CTM QNS POCTa, PA3MHONKEHUS M
paccenenns. CneposatensHo, BO3-
HUKHOBEHWE MOYBEHHOTO MOKPOBA
Ha 3emne 3HamMEeHyeT KAYeCTBEeHHO
HOBbBIA 3Tan 8 3BONIOUMM IKMBOM

MaTepHUK, KOrAa OpPraHM3mbl CTAHO-
BATCA akTueHoW B obuwennanertap-
HOom macwrtabe cunom, cyuiecTeeHHo
M3MeHsIoWwen AMK 3emnm.

Hanbonee apesHme nousbl obpa-
30BanKcb, NO-BMAMMOMY, NOYTH OA-
HOBPEMEHHO C NOCENEHHEeM HA Cywe
nepBbIX NPeAcCTaBMTENEW >KMBOrO.
MNpousowno 310 okono 2 mnpAa. ner
Ha3ap, koraa B npubperxkHon nonoce
APEBHNMX MENKOBOAMM M  nNaryH
6yHHO pa3BMBANMCb MMKPOCKONM-
4YecKkume OPraHuM3mbl, OCTaBMBLIME
nocne cebs mHorouncneHHsie cneasbl
M3HENeATeNbHOCTH.

KauyectseHHO HOBbLINM 3Tan B »U3HM
noYB HAcTynaer B CUMNYPHUHCKMA
nepunoa, okono 400 mnH. ner HasaA.
B 1o panekoe spems npoucxogmut
MAaCCOBbLIM BLIXOA PACTEHMM M3 BOAb!

Ha Cywy, HnAeT ee nocTeneHHoe
3aBoeBaHMe u npeobpa3osaHue.
Moa nonorom HaszemHoW pacTu-

TEeNbHOCTH pa3sueaeTcs nousoobpa-
30BaTeNbHLIA nNpouecc, HOPMMUPY-
I0TC NepBble NONHOPa3BMTLIE NOY-
Bbl — NPOTOTHMMbI HEKOTOPbLIX COBpPe-
meHHbIX nous. C 3TOM Nopbl Nouyes!
Yy4acTBylOT B FPaHAMO3HOM NO Mac-
wraby m 3HaueHmio npouecce cos-
AaHns pa3suton 6uocdepnr 3em-
M — npeobpa3osaHHOn M HaceneH-
HOM OPraHM3mMamM 4acTM NAaHeThbl,
6e3 KoTOpOW Cyuw,ecTeoBaHue Bce-
ro 1oro mHoroobpasus pacturens-
HbIX M MMBOTHbIX (DOPM, KOTOpOe
mbl Habniopaem cemnuac, 6bino 6wl
HEBO3MOXKHO.

Paccmotpum oOcHOBHbIe cBONMCTBA
noussl.

Ana toro utobsl ycTaHOBMTL 3TH
ceoicTea, Heobxoaumo npewmae
BCEro BbISBMTE rNABHOE OTAMUME
NOYB OT MCXOAHBIX FOPHLIX NOPOA,
M3 KoTOopbix OHu obpa3zosanucek.

AHann3 COBpPEMEHHBbIX  [aHHbIX
roBOPUT O TOoMm, 4TO cBoeobpasue
NOYB NPOSBNSETCS nNpeMAae BCEero
B HENPEepPLIBHOM M3MEHEHWM W npe-
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BpaujeHuu martepuu B Hux. B rop-
HbIX NOpoAax, ocobeHHO B NNOTHBIX
MACCHBHO-KPUCTANNMUECKMX Pas3HO-
BMAHOCTAX, HE BblWEAWMNX Ha No-
BEPXHOCTb 3emAM, OCHOBHOM ¢Op-
MOM  ABMKEHMR sBnstoTc Hebonb-
wue konebaHus atomosB B KpK-
crannax. Noatomy 3TM Tena npupo-
Abl ABNAOTCA B 3HAUMTENbHOW mepe
3acTeiBwMmn oBpa3zosaHMsmMM 3em-
HbIX Heap, cBuAeTensmum Ebinbix
6ypHbIX NPOUECCOB NEpPeABHIKEHNS
OFHEHHO-XKMAKMX ' PacnNnNasos B YcC-
NOBMAX BLICOKMX Temnepatyp M
AasneHnn. [lMousa r>ke He 3HaeT
nokos. B Heh HenpepbiBHO uTO-TO
NPOMCXOAMT, M3MEHSEeTCs, ABMKET-
CA: NPOCAYMBAIOTCA MAM MCNAPSIOTCS
pPacTBOpbl, BO3HMKAIOT W paspywa-
totcs CTPYKTypHblE  arperartsl,
POXAAIOTCA M YMHPAIOT HUBOTHBIE.
bnaropaps uemy u3 manonoasmc-
HOFO WHEpPTHOro martepuana BoO3-
HMKNA  AMHAMMUHAf,  NOCTOSHHO
MEHAIWANCS NPHPOAHAs  cucTe-
ma — nouysa! B obuiem Bupe 3toT
sonpoc AasHo peweH. [lpouecc
pPa3zpyweHns ropHbIXx MNOpPoA NOA
BO34EeNCTBMEM ATMOCEEPHbIX OCaA-
KOB, FymycCOBbIX KMCNOT M APYrMx
dakTopos M nocrenexHHoe Gopmm-
posaHme nousbl M3 obpasosaswmxcs
MMHEpanbHbIX NPOAYKTOB  BbiBET-
PMBAHMS U M3IMEHEHHOrO PacTHTeNb-
HOrO ONaAa XOPOWO ONMCAH MHOMM-
MM PDYCCKMMM M COBETCKMMM YUEHbI-
mu. Ho npu 3TOom BaXKHO, 4TO pa3-
pyweHue ropHbix Nopoa u npeobpa-
308aHME MX B TOHKOAMCNEPCHLIN
nouysoobpa3sylowmin marepuan mor-
no OCYyULeCTBUTLCS 6naropnaps
TOMY, 4TO 3TM NOPOALI, CHOPMHUPO-
BABLUMECH, KaK MPABMAO, HA TOM MNM
uHOW rnybuHe, okazanuce B cne-
UMDHYECKMX  YCNOBMAX  AHEBHbIX
rOpM3OHTOB 3€MHOW KOpbl, rae
B OTNMUME OT HMIKENEXaluMx cnoes
NOCTOSIHHO  NPOMCXOAAT  CUNbHbIE
konebaHus Temnepatypbl, BNAXKHO-
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ctn, paamnaumnn. MNocrosHHas nepuo-
AMYECKAA M3IMEHYMUBOCTb 3ITMX BAWK-
HEMWMX noKasatenew xapaKTepHa
M ANS nouseHHOM obonouku 3emnm.
Yyer AMHAMMKK BNAXKHOCTH, Tem-
nepatypsi, PaAMaynoHHoro 6anaw-
ca 0cobeHHO BaXkeH ANA CeNbCKO-
XO39WCTBEHHOM MNPAKTUKKM, NOCKONb-
Ky 6onbuwias 4acTe BLIPAULMBAEMBIX
4EeNoBEKOM PacTeHuin B pe3ynbrarte
AONrOM 3BONIOUMM CBOMX NPEAKOB
apanTMpoBanach K MepPUOAMHECKOM
M3MEHYMBOCTH MNOYBEHHOM M BO3-
AYWHOR CpeAbl M yXXe He MmOoXeT
6e3 Hee obxoantbca. Mpu Hapywe-
HUM CNOMMBLUEHCH AMHAMMKM 3ITOM
cpeAbl MHOrMEe OpraHM3mbl Ha4YMHa-
totr norubare. Mostomy xors csert u
BNara SBASIOTCS OCHOBHBIMM YCNO-
BMAMM HM3IHK BCEX HA3EMHbBIX pacTe-
HWA, B CNY4ae NOCTOAHHOro nepeys-
NaXKHEHMA MOYB M HENpPepbIBHOro
ocsBeuw\eHus 3eMHOM MNOBEPXHOCTH
APAMBIMM CONHEYHBIMM NYYamKH Cy-
LWEeCTBOBATL CMOFYT NMWb HEMHOrMeE
BUAbI MMBbIX OPraHM3moOB.
N3meHUUBOCT M AMHAMMKA NOuB
onpeAenstoTCs He TONLKO MX pac-
nonokeHuem B Haubonee nopasmik-
HOM 4YAacTM 3E€MHOM KOpPblI HA CTbiKe
Pa3nuuHbIX NO csBoemy (Pa3oBomy
coctosHuio obonouek nnaHeTbl —
armoceepsl, nurocepsl 4 ruapo-
cpepbl. JMHAMM3IM NOYB B HE MEHb-
wein crenenu obycnosneH peskum
yBenuYeHWem AaKTMBHOW NOBEPXHO-
CTM B NOYBAX NO CPABHEHMIO C Mma-
TEPUHCKMMMH FOPHBIMM MOPOAAMM.
d10 pocTuraercs HECKONbKMMM
NYTAMNU — MEXAHUUYECKMM  U3MENb-
YeHMeMm MCXOAHLIX Nopoa, npeobpa-
30BaHMem nepBHuUHbIX rpyboaucnep-
CHbIX MMWHEPAanoB BO BTOPMUYHbIE
TOoHKOAMCNEepcHble, ob6pa3osaHuem
cneundHrUecKnux rymycoBbix coeam-
HEeHMUR, obnaparowmux  Bonswon
nornoOTMTENLHOM cnocobHocTbiO
n emkoctelo obmena. Mpeacrasne-
HME O pa3mepax aKTMBHOW NoBepX-



HOCTM NOYB QAT pacueTbl, NOKa-
3aBwMe, YTO CymMmapHas nosepx-
Hocte 1 m3 cyrnuuka cocrasnser
6onee 1 km?2. Ecnu Teneps NpuHaTe
BO BHWMMAaHME, 4YTO MOBEPXHOCTL
1 m3 nnotHoM maccuBHO-KpMCTan-
AMYECKON NOPOAbI, eule He 3aTPOoHY-
TOM BbIBETPMBAHMEM M nousoobpa-
30BaHMEM, COCTABNAET BCErO OKONO
6 M2, TO CTAHOBMTCA OWYTHMBIM TO
KonoccansHoe (B AECATKM ThbiCAY
pa3) ysBennueHue aKTMBHOM NOBEPX-
HOCTM NOuBLI, MMmeIOUee MecTo B
XoA€e NpPeBpaueHUss UCXOAHOrOo MO-
HONUTHOrO MmaTepHHcKoro cyfcrpa-
Ta B MNOYBEHHbIN PA3HOPOAHbLIN
MenKosem.

bonswas  BenuuMHa  aKkTMBHOM
nosepxHocTu obecneunsaer Haxo-
AeHMe B NOYBAX 3HAYMTENBHOrO
KONMYECTBA XMMMUHECKMX 3NEMEHTOB
B COCTOSIHUM (PM3IMKO-XMMHUYECKOro
NOrnouweHus B AOCTYNHOW ANS
pactenunn ¢opme. [Moatomy 6ora-
Thi€ TOHKOAMCNEPCHbIM MATEPHANOM
CYrAMHUCTBIE M  TNMHMCTbIE NOYBbI
obnapator 6SnbWMM Nnopgopoamnem,
uem rpybbie KameHucTble u necya-
Hble 3emnn. [louBbl Ha CyramnHkax
M rAMHAX BbIFOAHO OTAM4AIOTCA
M TeM, YTO MX BbICOKAS NOFNOTUTENb-
Has  cnocobHocTe  npensTcTeyeT
6bICTPOMY BBIHOCY BHECEHHBIX B HMX
yaobpennn. Opnako B8 cnydyae 3a-
rPA3HEHUA NPOMBIWNEHHBIMU  OT-
XO00ammHn MU CTOUHbIMKM BOOAMMK, IOTH
nousbl CTPAAaOT OCOBEHHO CUNBHO.
M3yuenue nornoTutensHon w 06-
MEHHOM CNOCOBHOCTM Nous cumraer-
CA OAHOM M3 BAXKHEMWNX 3a[ad
noysoseneHns u arpoxmmmu. [pm
peweHun ee obHapyxusaercs paa
MHTEPECHbIX W NOPOM 3arapoYHeIX
asnernn. Tak, cneumanbHbimM ONbI-
Tamu NOKA3aHO, YTO B NO4BAX HaT-
pPMEBOro  3aCONEHMS  HeKoTopble
PacTeHMs MCNbITLIBAIOT HEAQOCTATOK
B MAarHWM, XOTs COAEpPIKAHME 3TOro
3NeMeHTa B 3aCONEHHbIX NOYBAX

AOBONLHO 3HaumtensHo. [puunHOM
MarHMeBoM HefOCTATOYHOCTHU OKAa3bl-
BAETCH AHTArOHU3M MEXAY MHOHa-
MM HaTPMA WM MarHus, B8 pe3ynbra-
Te KOTOPOro B pacTeHMs NOCTynaer
NOHMIKEHHOE KONMYECTBO MArHMUA.
BHecenne marnuessix yaobpeHmi
cnocobcreyer HopmansHomy obec-
NeyeHNIo PACTEHUN 3TUM INEMEHTOM
M 3aMEeTHO MNOBbLIWAET YypPOXKaH.
O cNOMHOCTM Npouecca mMMHepans-
HOFO MMTAHMS  PACTEHHH, TeCcHO
CBS3@HHOrO C MCNONb3OBAHUEM MMM
2NeMEeHTOB  NOYBEHHOrO  NOrno-
WAoWero  Komnnekca, rosop T
onbitel no oborauwermio 6eaHbix
NOYB OTAENbHbIMM HENOCTAIOLLMMHM
XMMMYECKMMHU  INEeMEHTamMu. Tak,
NpK BHECEHWUM B NOA3ONMCTbIE NOMY-
8bl BopHbix ygobpennin okazanocs,
4YTO NoCeBbl HE A3aNM 3aMETHOM NPM-
6aBku B ypomae, HECMOTPs Ha
ssHyto HeobecneuyeHHOCT nOA30-
nucteix nous 6opom. Mocnegyowme
ONbITHI YCTAHOBMNM, 4YTO ANs TOrO,
4TobBLI  NONYUUTE NONOIKMTENLHBLIN
3eKT OT BHECEHUS OTAEeNbHbIX
HEAOCTAIOWMX INEMEHTOB MNUTAHMUS,
BHauane HeobxoAUMO 3ameTHO noAa-
HaTe obwee nnopopoane noasonm-
CTbIX NOYB, BHECTM B HMX pSaA APY-
rmx A€DULMTHBIX 3NeMEeHTOB —
Kansumn, ¢occop, asor u aAp.

M3 3Tux npumepoB BMAHO, Ha-
CKONbKO MHOFONNAHOBbIM ABNAETCH
sonpoc o6 onTtumansHOom coctase
NOYBEHHOrO NOrNOLWLAIOWLENO KOM-
NNeKca u Kak TPyAHO NoYse BbINON-
HMTb OAHY M3 OCHOBHbIX CBOMX
pyHKUM — obecneunTs nMuen
NOCEeNAIUMHCA HA HEeW 3eNeHbln
MHUp pactennin. UYTobbi HakopmmTb
nocesbl M eCTECTBEHHbIE PACTUTENb-
Hble coobuwecTsa, noO4YBa AOMKHA
He TONbKO COAEpPKaTb B AOCTYNHOM
dopme sce Heobxoammbie xummue-
CKME 3NEMEHTbl, HO M MmEeTb WX
8 onpepeneHHon nponopuuu. [lo-
3TOMYy He CNyu4alHo, 4TO B xo[e
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€CTeCTBEHHOMCTOPMUECKOrO  Pa3Bu-
TMA B NOYBaXx Hapafy C Hakonne-
HMem B pacTBopumon M obmeHHOM
¢dopme BONbLWOro KOAMUECTBA XH-
MMHUYECKUX COEAMHEHWN NPOM3OWNO
M onpefeneHHoOe M3MEHEHWe COo-
OTHOWEHMA MEXAY UeNbim PSAOM
3NEMEHTOB NO CPABHEHMIO C TEM,
KOTOPOE WMMENO MECTO B MAaTEepMH-
ckux nopopax. B pesynstare noussl
NO LPABHEHMIO C FOPHBIMW NOPOAA-
mu crann 6onbwe copeprkate yrne-
poAa, a3ota, ¢ochopa, Kanua M
APYrHMX 3NEMEHTOB, M3 KOTOpPbIX
NOCTPOEHBbI TKAHW >KMBLIX OPraHW3-
mos. Crano 310 Bo3moxHbIM Bnaro-
A3PA OrPOMHOM  FEOXMMMUYECKOH
pabote >xuBOro sewectea M nous
no npeobpasosaHnio nNepsoHavanb-
Horo cocrasa Buocepsl.

Kpome cneunduueckoro Bewe-
CTBEHHOrO COCTABa, NOUBbI XapPaKTe-
pu3ylotca  ocoboi  cTpykTypo#.
Ecnu ropHble nopoabl umeloT 8 oc-
HOBHOM  NNOTHOE  MOHONMTHOE
CNOXKeHWe, TO NOUBLI M MCNbITaBWHe
so3genctsme nousoobpa3zosarens-
HOro NPouecca reonoruyeckue oT-
noxexns ssnsotcs bonee unn me-
Hee pPbIXNbIMW  MHOrOKOMNOHEHT-
Hbimu  obpasosanuamu. O6pasHo
BbIPAXKANACh, NOYBbI MPEACTABNAIOT
coboi cnoxkHO ycTpoeHHoe 3paHue,
n3obunyloulee pPas3NMUHBIMK  KOM-
MmyHuKaunsmmu. 3aece n obunbHeie
BEPTMKANbHLIE TPEUWMHbI, MHOrO-
UMCNEHHBIE XOABI M HKMNMULLA HKMBOT-
HbIX, M FycTas ceTs nop, o6pasosas-
WKHXCA NOCNE OTMMPAHMA KOPHEMN.
Bce 3T BMABI NyCTOT M NOMmeL EHNHA
BO3HMKNM B CTPOMHOM  3A3HMM,
cnoeHHom M3 aobpotHoro cTpou-
TENbHOTO MATEpMana, HasLIBAEMOro
NOYBEHHbIMM  CTPYKTYPHbIMM  OT-
AENbHOCTAMKM. T OTAEABHOCTH
MMEIOT Pa3nuuHylo Gopmy — 3ep-
HMCTYIO, OpexoBartylo, MNPM3MaTH-
yeckyro, cronbuatyro u ap. Ouu
XOPOLIO 3aMETHBbI B OYBEHHOM Pa3-

8

pe3e wnnm ecTecTseHHOm ob6Haxke-
Hun y obpuisa peku. Cammu cTpyk-
TYpHble OTAENLHOCTM He npocThbie,
a cocroar u3 euwe 6Gonee menkux
arperatos, koTtopble obpa3osaHbl
M3 NPOCTEHWMUX CTPYKTYPHbIX >ne-
MEHTOB — NEPBHYHbIX NEeAOB, Pa3-
NMUMMBIX NOA MMKPOCKONOM.

Bnaropaps ocoboin peixnok yna-
KOBKE CTPYKTypPHbIX OTAENLHOCTEMN
u obunuio pasnuuUHOro BMAa Nycrort
no4sa  BNMTbIBAET  BbiNajalouine
0CafKM M AbIWKT BO3AYyXOM NPMU-
3emHbIX cnoes armocgepsi. Moato-
MY NO4YBA NOHTM NOCTOSHHO >KHBET,
KaK MHOrogasHans CMCTeMd, B KO-
TOpPOW TBEepPAble, >XMAKME M raso-
06pa3Hble KOMNOHEHTbI NPUCYTCTBY-
10T Ha PAaBHONPAaBHLIX Hauanax.
UHas «aptuHa Habniopaercs 8o
MHOIMMX ropHsIx Nopoaax, ocobexHo
MarmartMyeckoro u meramopguue-
ckoro npoucxoxmaeHus. Takum obpa-
30M, OT4YeTnMBas  OCTPYKTypeH-
HOCTb MNOUBbI HBNAETCA €€ HeoTb-
emnembim cneunuPUYeckum CBOM-
ctBom. Ponb nouseHHOM CTPYKTypbI
BENMKA, TaK Kak OHA co3faer Heob-
XOAMMBIE YCNOBMSA ANS TOro, 4Tobbi
B8 NOYBE HAXOAMNOCb BCE HYXKHOE
ANS  >KM3HWU IKMBBIX OPraHU3MOB.
Moatomy Haubonee ueHHbie noussl
obnapaloT  xOpoOWO  BLIPAKEHHON
CTPYKTypoh, a ee noaaep)kaHue
M ynyuyweHue ABNAETCA BAXKHOM
NPAKTMYECKOM 3apayen.

Apyrum cneumudpryecKkMm CBOM-
CTBOM NO4BLI ABNAETCH SPKO Bbipa-
YKEHHAs HEeOAHOPOAHOCTb (aHu3oT-
pPONMs) NOYBEHHOM TONWM, BO3HMKA-
rowas 8 xoae nousoobpazosarens-

Horo npouecca. Ceepxy eHu3
8 MOYBAX BbLIAEGNAIOTCA HECKONLKO
pasnuualowmxcs  mexay  cobon

reHeTMYEeCcKUX FOPHM3OHTOB, KaMAbiM
M3 KoTOpbIx npeActaenser ocobyro
cpeay OBuTaHMS >kMBLIX OpraHm3-
moB. [ouseHHble rOPH3OHTBI He
sBnaoTcs npocto coceasmu. Onu



HaXOAATCA B COCTOAHMM Henpepbis-
HOro B3auMmopencreus M obmeHa
Bewecteom M 3Hepruen. [o3aHaHune
B3aMMOCBA3M MEXAY PAa3NUYHbIMKU
NO4YBEHHBLIMM FOPM3OHTamu Bce 6o-
nee uHTepecyetT NOYBOBEAOB, IKONO-
roB, arpoxMmMKOB M AarpPOHOMOB.

K yucny ocHoBHbIX cBOMCTB Cnepny-
er takwe otHecTn 6ydepHocTb
nous — ee cnocobHoCTL NpPOTHBO-
CTOATb PE3IKOMY MIMEHEHMIO BNAXK-
HOCTH, Temnepartypbl, XMMHYECKOro
COCTaBa NPM CHABbHBLIX M3IMEHEeHUAX
Knumata u Apyrux ¢akropos. bna-
ropaps 3TOMy CBOWMCTBY MHOrMe
MBbIE OPraHU3Imbl HAXOANT B Nouse
Heobxoaumble  yCNOBMA  CBOero
Cyu,eCcTBOBAaHKA. .

Mo mMmHeHHIO HeKoTOpbIX Hcche-
Aposatenen, cnocobHocTe  noues!
niberate peskux konebanuin Bnam-
HOCTH, Temnepartypsl M NuULEBOro
peXuma Cbirpana NoNOIKMTENbHYIO
PONb B NPOUBETAHMM LENoro psAa
opraHu3mos, B ocobeHHOCTH no-

KpbITOCEMAHHLIX, Hanbonee npoa-
BUHYTbIX B 3BOMIOUMOHHOM OTHOLWE-
HUuM,

CnoxHbIm CBOMCTBOM nousbl
SBNSETCA €€ NOYBEeHHOEe NNOAopOo-
Ane. [letanbHoe un3yuyeHue 3TOro
csoictBa kak Hambonee rnasHoro
pesynbrata nousoobpa3oBarenbHo-
ro npouecca — Heobxoaumoe ycno-
BME YCNEWHOro peweHns MHOrux
BONPOCOB NPMKAAAQHOro Nouysosene-
HMs m arpoHomun. OpHako cnepyet
obpartutb BHMMAHME HA TO, 4TO NoO-
BblLIEHWE NPOAYKTUBHOCTH CENbCKO-
XO3SMCTBEHHbIX YroAMM  AOJDKHO
ONMPATLCA HE TONBKO HAa 3HaHue
cBolcTB nous u bBuonormuyeckmux
ocobeHHOCTEN COPTOB, HO M Ha
AETANbHLIM aHANW3 BCEro Komnnex-
ca Npoueccos, NMPOMCXOAAWMNX B CU-
cTeMeé Mo4YBa — PacTeHne — OKPY-
»aouwjas cpepa. B aron ceasmn Gone-
woe 3HaueHne npmobperaer nos-
HaHMEe B3aMMOCBS3E€M NO4YB CO BCe-
MW KOMMNOHEHTAMM  naHAwWadTa.

Wapkui netHuin aeHs Hakanun
3gmnio, obwer KpoHsl Aepesves,
ynpatan 8 TeHs Bce musoe. MNpupo-
A3, ytomneHHas 6opsboi co 3Hoem,
wAana cnacutensHoro aoxas. Ho
ynanu nepssie Kanau, npowen nu-
BEHb, M BCE BOKPYr OXMNO, HAaNoN-

ITIouBBI M KJIMMAT

Hunock weberammem nTuy, xnonor-
nuson paboTton mypasbeB M netalo-
wmnx Hacekombix. Kampabin u3 Hac
He pa3 6sin cBuaerenem nopaobHoro
metamop@do3a npupoAsl. A KOpOT-
KMe CympauyHble AHM NO3AHEW OCEeHM
M 3MMa C ee BbLIOramu, TPECKyYMMHM
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mopo3amn? Kak oMM He NOXoMu Ha
BECEeHHee MNn neTHee NOro)kee spe-
ms. CKONbKO AMHAMMKKM, HenpepbIs-
HbIX NepemeH BHOCMT B XM3Hb NpPMU-
poAasbl knumar 3emnu. Mosatomy ewe
Ha 3ape BO3HMKHOBEHMS NOYBEHHOM
Hayku ypensnoce 6onbwoe esHuma-
HUE BNMAHMIO KNMMATA HA MOYBLI.
B knaccuuecknx paborax B. B. fo-
Ky4aeBa KNMMAT paccmaTrpusancs
KaK OAMH M3 BAXKHEWWMX (PaKTOpOB
NPOCTPAHCTBEHHON WM  BPEMEHHOM
AUMHAMMUKKM NOUYB, HYTO CBSA3bLIBANOCH
C CMNBHOW M3MEHUMBOCTLIO KNMMA-
Ta M NOCTOSHHbIM B3aUMOAENCTBM-
€M NOYB C €ro OCHOBHbIMM KOMMO-
HEHTaMM — TENNOM W BNArowm.
M3meHYMBOCTE KNMMAaTa BbI3BAHA
HECKONbKMMM nNpuunHamu. [nasHas
M3 HMx — wapoobpasHocTs nosepx-
HOCTM Hawew nnaWetsl, Bnaropaps
KOTOPOM COMIHEYHbIE NyuM NaAaloT
Ha Hee B PAa3NMuHbIX WHPOTax noj
pa3Hbim yrnom, npuHocs ¢ coboi
HEOAMHAKOBOE KONMHECTBO Tenna.
B pe3ynstate ¢ cesepa Ha tor
OT4EeTNMBO BbIAENAOTCA HECKONBKO
Pa3nNMUHBIX KNMMATMYECKMX NOSCOB,
MMEIOWMX WHUPOTHOE NPOCTUPAHKE.
CooTBeTcTBeHHO KNMMATHHECKUM
noscam B NpPeaanax PaBHUHHBIX
repputopuin obocobnarorcs kpyn-
Hble y4acTku 3emnu, XxapakTepu-
sylowmecs ocobon pactutensHo-
CTblO, KMBOTHbIM MHPOM, MOHBAMM,
rPYHTOBbIMM BOAAMM. ITa 33KOHO-
MepHOCTh Bnepsbie 6bina noHata
B. B. [Jokyuaesbim, KOTOpbIH, aHa-
n3npys ee, cPOPpMyAMpPOBaN OAMH
M3 BAXKHEWLWMX 3AKOHOB NPMPOASI,
Ha3BaHHBLIN MM 33KOHOM MMHPOBOM
WMPOTHON 30HANBHOCTM.
MocmoTpum, Kak BAMSAIOT 3aKOHO-
MEPHBIE M3MEHEHMA KNMMaTa C ce-
Bepa Ha tor Ha nousoobpasosanne
8 npepenax Pycckon pasHMHbI, KO-
Topas packuHynace ot G6eperos
CesepHoro Jleposutoro okeaHa
Ao Tennoro YepHoro mops.
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B Hambonee cesepHbIx pandoHax
PycckoW paBHMHBI rocnopacteytoT
B OCHOBHOM TyHAPOBble€ NaHAwagp-
Tol. ConHeuHble nyum 3pecb Kak 6okl
CKONBL3AT BAONL 3€MHOM NOBEPXHO-
ctn, cnabo corpeBas OxNaMAEHHYIO
zemnto. OueHb ANMHHBIM  AEHb,
ANAWMHCA mecaubl, M AONras no-
NAPHAaA HOYL, & TaKMe NPOHM3bIBA-
loulMe cesepHbie BeTpbl AenatoT
TYHAPY CypoBbim Kpaem. [oatomy
pacTutensHocTe u obutalowme B
TYHAPE )>KMBOTHbIE MANOUYMCACHHBI
u 6eaHbl NO cBOEMYy BMAOBOMY CO-
crasy. Mousbl obbiuHO He obecne-
4YeHbl 3NEeMEHTAMM NUTAHMRA, TaK Kak
nousoobpa3zosarensHbii npouecc
ManoOaKTMBEH W He3HaYMTeNbHO
npeobpa3syer MCXOAHbIA MaTEPMH-
ckuin cyberpar.

Mpu HepocTatke cONHEUYHOM dHEpP-
ruuM BbiBETPMBAHME T[OPHbIX NOPOA
mwaer cnabo, noatomy B nousax
Mano COAEPMMTCA TOHKOAMCNEepPC-
HOro marepuana, obecneumsaiowero
nornouieHMe M CcoxpaHeHue B [O-
CTYyNnHOM ANA pacTeHuh cdopme 3ne-
MEHTOB NUTaHuA. MHorme pacreHus
MCNbITLIBAIOT FONOAAHME, YTO NpM-
BOAMT K HAPYWEHUIO HOPMAaNbHOrro
obmeHa Bewects y TPaBOAAHbLIX
JKMBOTHLIX, MNUTAIOULMXCA HENONHO-
uenHow nuuwen. B pesynbrare moryr
Bo3HMKaTe  3abonesaHms  ckora,
CBA3aHHblE C HEAOCTATKOM MAaKpo-
M MMKDO3NEMEHTOB.

Hekortopble aukue TpasosaHuie
)KMBOTHbIE, MNbITAAC KOMNEHCHPO-
8aTh HEAOCTATOK CONEN B pacTMTeNnb-
HOM PALMOHE, MULYT MX B MMHEPAaNb-
HbIX OTNOXKEHMAX. A Takue, KaK ce-
BEPHLIAN ONEeHb, HAPYLIARA CNOMMB-
WHECs B IKMBOTHOM MUPE HOPMbI
noseAeHMA, MHOrAa HanapaloT Ha
MenKux rPbI3yHOB — NE€MMHIOB,
NOEAAaloT NTMUBM AMLA U MANEHbKMX
nTeHuos. borareih coctae »xueoTHOM
NMUM KOMNEHCUPYET UM HA HEKOTO-
poe Bpems  OCTPbIM  AedUUMT



3N1€MEHTOB NUTAHMA B MNOAHOMHOM
Kopme.

beaHocTe TyHApOBBIX NOYB BbLI3-
B8aHA HE TONbKO MaNoOH AaKTMBHOCTLIO
nousoobpaszosarensHoro npouecca.
Apyras npuunHa 3aknovaercs B
4acToW NepeyBNAXKHEHHOCTM NOY-
BEHHO-TPYHTOBOM TONWM M3-33 He-
3HAYMTENBHOrO MCNAPEHMs  BbiNa-
AAOWMX OCAAKOB, 4YTO CBSI3aHO C
HepocTatkom Tenna. B pesynerare
NO4BbI TYHAPLI NEepPeHacbiueHbl BO-
Aokn, xonoaHble. B Takux nouysax
OuYeHb MEANEHHO MAYT Npoueccsl
nepeaBu)KeHUs PacTBOPOB M M3BNe-
YEHMS M3 MHHEPANOB PA3NMUYHBIX
XMMMUYECKMX 3NEMEHTOB, 33 MCKNIO-
ueHMeMm rkenesa, mMapraHua M Heko-
TOPbLIX APYrMX.

Csoeobpa3ne nous TyHApPHI He
0bbacHAeTCa TOABKO 3TMMM NPMUM-
Hamu. He meHee BaxHOe 3HaueHne
MMEeT M UCTOPHMA PA3BMTHA TYHAPLI.
Tynapa — oaHa 3 Haubonee mono-
AblX NPUMPOAHLIX 30H Ha 3emne.
Jonroe spems nosepxHocTb 3emnm
3pecs 6bina nOKpPLITAa MOWMHBIM ne-
ASHBIM 4YE€XNOM, KOTOPbIM pacTasn
okono 10 7Teic. ner Hazap, T. e.
coBcem HEAABHO NO reoNOrMYeCcKomn
wkane spemeHn. Pensed TyHApsI
OueHb MONOAON, pekn mano yrnybu-
NM cBOE PYCNO M NNOXO APEHMPYIOT
OKPY>KaloULYH0O MECTHOCTb, 4YTO CNO-
cobcreyer ee 3abonaumsaHuio u ne-
peysnaxkHenmo. K aHanoruuHbim
NOCNEACTBMAM NPUBOAUT M HaNuume
8 Bonbwen yacTM TYHAPLI FOPM3IOHTA
BEYHON Mep3noTsl, KOTOpas, no
MHEHMWIO HEKOTOPLIX MccnepoBsaTe-
nen, coxpaHunace €we CO BPemeH
nocnegHero onepeHenus. OueHn-
Bas pPONb COBPEMEHHOM KAMMATH-
yeckon obcranoBkn B cBOeobpazum
noye M NaHAWAPTOB TOM MNM MHOM
TEPPUTOPHUM, HEOBXOAMMO  yuUMTbI-
BaTb BECb KOMMNEKC NPUMPOAHBIX
yCNOBMM M XapaKTep B3aumopen-
CTBMS  PA3NMYHBIX  KOMNOHEHTOB

NpPUPOALI  Ha NPOTSKEHWMM BCen
MCTOPMM PA3BMTMSA AAHHOM MECTHO-
cTm.

Cosepwas nytewecrsue K lOry
OT CypOBbIX, HO HEMNOBTOPMMBLIX NO
cBoeobpa3mo M Kpacote TyHAPOBbLIX
NaHALWAPTOB, Mbl NOCTENEHHO BCTY-
naem B LAPCTBO NECOB, BO BNaAEHMUA
Apemyyen, HEeNnpPOXOAMMOM TaWrm.

B netHee Bpems conHue B Taire
NOAHMMAETCA BbLICOKO HaA ropu-
30HTOM, AHM M HOUM 4YepepyloTCs,
€XEeCyTOYHO AylowMe BeTpsbl, BCTPe-
4as HA CBOEM NYTKH 3aCNOH M3 MmOUL-
HbiX 3EefeHbIX BENMKAHOB, YyXe He
okassisaloT ryburensHoro pemncremns
Ha oburatenen neca. Konuuectso
OCapKOB B TaWre NO CPABHEHMIO C
TYHAPOM YyBENMYMBAETCH, AOCTMras
Ha loro-3anage 600—700 mm B roa,
HO OAHOBPEMEHHO  CHMXKaertcs
u 3abonoueHHOCTs TEPPMTOPMM,
Tak kak 6naropaps 6onbwomy Ko-
nuuecTsy Tenna McnapeHuve BbINas-
wMx ocapakos sBo3pacrtaer. M kpome
toro, 6onswas no cpaBHeHMIO
C TYHAPOM 3pEenocTs M nepecedeH-
HocTe pensecpa 6Gnaronpuatcreyer
CTOKY M36bITOYHBIX BOA B pPYubM,
o3epa u peku. YnyuweHnue npupoa-
HbIX YCNOBMM M KNMMATHUECKON 06-
CTAHOBKM NPHBOAMT K SPKO Bbipa-
KeHHOMY npeobpa3osaHnIo naHA-

wagra — pe3komy BO3PACTaHMIO
6uomacchl  pacTurensHsix  coob-
WeCTs, 3HAUYMTENbHOMY YyBenuye-

HMIO BMAOB PACTEHMH M I>KMBOTHBIX,
OTHETNMBOMY  YCUNEHMIO  NOYBO-
obpasosarensHoro npouecca.
MouBsl TalirM umeloT xopowo pas-
BUTLIW npocpuns. B Hambonee Tu-
NMUHBIX NPeacTaBuTEnsax ebigenser-
CA XOPOLO BbIPAKEHHbIK FOPHU3OHT
NEeCHOM  NOACTUAKM  MOULHOCTBLIO
okono 5 cm, Benecbin NOA30AMCTLIN
ropn3oHt mowhHocteto 10—20 cm,
nepexoAHbIn FOPM3OHT, CepUs FOo-
pu3oHToB Gyporo usera ¢ xopowo
BbIDAKEHHOW CTPYKTypOH, nocTe-
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NeHHo nepexoaswmx Ha rnybune
OKONO 2—3 M B MATEPHHCKYIO NO-
poay.

Mnogopoave noasonucTbix nous
TAK e, KaK M TYHAPOBbIX, Hese-
NMKO, HO MPMYUHBI 3TOrO pa3Hble.
beaHocTs TyHApOBLIX Noye 06ycnos-
NeHa Tem, YTO NMTaTeNbHble Belie-
CTBa  3/€Cb  3aKOHCEPBWPOBAHLI
B MMHEPANax M pacTMTENLHOM oOna-
Ae. Hu3koe ke nnopopoamne nop3so-
NUCTBIX MOYB 3ABUCMT OT TOrO, UTO
3TM NOuYBbLI y)ke WM3PSAHO NOTPYAM-
NMCb M OTAANM Necam, FPYHTOBbIM
BOAAM M peKam OFPOMHOE KONM-
HECTBO  XMMMYECKMX COEAMHEHMN.

3HauuTensHas HaNpHYKEHHOCTb
noysoobpasosatensHoro npouecca
B Taire 8 cuny Gonee Gnaronpusr-
HbiX  BMOKAMMATMUECKMX  ycnoBsumit
cnocobcrBoBana cunsHomy npeob-
Pa30BaHMIO maTepuHckoro cybcrpa-
Ta — Pa3’pyWeHno M  M3IMEHEHMIO
MWHEPANOB, BOBNEUEHUIO OFPOMHO-
ro KONMYECTBA PACTBOPEHHbBIX XMMM-
4YecKux coefuHeHuin B8 6Buonoruue-
CKWI KPYroBOPOT, BbIHOCY OPFraHM-
4ECKOro  BELLEeCTBA,  XMMMUECKMX
INEMEHTOB M  TOHKOAMCNEPCHOro
FIMHKCTOrO BewecTsa 3a nNpegensi
nouyseHHoro npocpuns. Mo3tomy
NOA30NMCTLIE MO4YBLI TaAWrW BCerAa
TpeboBanu ysennueHus csoero nno-
ROPOAMA 3a cyeT BHeceHns yaobpe-
HUH M cTpororo cobnopeHns npa-
8un nepeposoi arpoTexHMKHM.
MNpeacrour ewe 6Gonsbwas pabora
NO OCBOEHMIO M OKYNbTYPHMBAHMIO
TAEXHbIX NOYB, CENbCKOXO3ANCTBEH-
Hoe MCNONb30BaHNE KOTOpPbIX
BO MHOrMX PAHOHaX HEROCTATOYHO.
Mpu 3tom Bonbwoe 3HaveHwe npu-
obpetaer  MAaKCUMaNbHO  NONHbLIN
y4er 6onbwimx AOCTMIKEHMN HayKM
B  MCCNEAOBAHMM NPMPOALI TaMrM.

Eule  cpaBHMTENnsHO  HeAaBHO
Talra cumtanace OAHOOBpa3HBIM
3eneHbim  mopem. CospemeHHoe
NPMPOAOBEAEHHE YyXKEe He MmoMeT
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COrnacuTbCs € NOAOGHBIM Cy)KAEHM-
em. Takhra cenuyac npepcrasnsetcs
HaAM KaK CMNbHO M3MEHUMBBLIX BO
BpEMEHM M MNPOCTPAHCTBE NPUPOA-
HbIA  (peHomeH. Ee pa3Hoobpasue

obvacHsetca MHOMrMMmU npuYnHa-
MK, Cpean KOTOpbIX HeoAHOpOA-
HOCTbL KNUMATHYECKUX YCI\OBH“

SABNAETCA OAHWMM M3 rNABHbIX (aK-
topos. C cesepa Ha lor 8 npeaenax
TAEXKHOM 30HbI PABHMHHLIX Peruo-
HOB KNIMMAT CYW ECTBEHHO MU3MEeHSNA-
eTcs, BCNeACTBME Yero Tawra noA-
pa3sfenserca Ha TPM NOA3OHbLI —
CEBEPHYIO, CPEAHIOID W HOXKHYIO.
PasHnua mexay nouBamu  3ITHX
NOA30H 3HAYMTENbHa, HeKoTopble
uccneposarenu nonararoT, 4TO T-
NMYHBIE NOA30NMCTLIE NOYBLI CPEeA-
HeW Taurm M AepHOBO-NOA3ONMCTbIE
MOuUBbLI IOXHOM AONMHLI Paccmar-
pueaTbCA, KaK ABa OCO6HX reHeTm-
4Yeckux TMna. MHorue AaHHble roso-
PAT B Nonb3y NOoAO6GHLIX BbICKA3bI-
saHmi. Tak, B nocneAHue roasl npo-
BefleHbl MHTEPecCHble MCCNeAOBAHMA
NO CeNbCKOXO3SANCTBEHHOMY MCMONb-
30BaHMIO neperHoMHoO-Top@ aHbIX
nouYs, PAa3BMTbIX HA HM3MHHbLIX TOp-
dax B cpeaHen Ttanre Pycckon
pasHuHbl. Hu3uHHbIE TOPMBLI cumTa-
totca 6orarbim marepuanom M yc-
NeWwHo MCNONb3yloTCA B KavecTse
yRobpeHuin B paioHax I0MHOM TaHrK.
OaHako npu oceoeHuu TOPPAHBIX
HM3UHHBIX NOYB B CPEAHEeTaeXKHOM
noasoHe noa CoikTeiBkapom oOka3sa-
noce, 410 3TM nousbl BeicTpO yTpa-
4YMBAIOT CBOE NNOAOPOAME M HAUM-
HalOT HYMAATLCA B MHUHEPANbHbIX
yaobpennax. OAHa M3 OCHOBHbIX
APMYMH 3TOrO 3aKNKOHAETCH B He-
AoctatouHol obecneuerHHocTn cpen-
HETaeXHoOW MNOA3OHbI Tennom, B
CBA3M C Yem pa3nokeHune Topda
M NOCTyNNeHWe M3 Hero 3NemeHToB
MAMTAHUR  NPOMCXOAMT  MEANEHHO.
OT0oT Nnpumep NOKAa3bIBaeT, 4TO He-
OAHOPOAHOCTL KNMMaTHYECKHMX



YCNOBMM TAEMHOW 30HbI 3HAYMTENb-
HAa M CMNBHO OTPAXKAETCA HA CBOM-
CTBaX M NNOAOPOAMM €€ NOYB.

Mpu ApanbHeHwem ABMMKEHMM HA
IO  NOA30NMCTHIE M [AEpPHOBO-
noa3o0nucTble nousbl TaeMHbIX
M  XBOMHO-LWMPOKONMCTBEHHbIX ne-
COB NOCTEMNEHHO CMEHSIOTCH NOouYBa-
MM NEeCOCTENM — CEPbIMM  NECHBbIMM
M ONOA3ONEHHbIMM, BbILLENOYEH-
HbIMMK, @ TAKXKE TMNMYHBIMM HEPHO-
3emMamu.

Jlecoctens u ee NOUYBLI BO MHOTMX
OTHOWEHUAX yHMKANbHLI. Moussl, ne-
coctenm OoTHOCATCA kK Haubonee nno-
AopoAHbim. Ha HMX nony4yalor Bbi-
COKME YPO)XKau 3epPHOBbIX, CaxapHOM
CBEKNbI, KyKypy3bl, NOACONHEUHMUKA.
Beicokoe nnopopoamne necocrenHbix
nous obvacHsercs BnaronpusaTHbImK
KNMMATHUECKUMHU YCNOBUSAMM 3OHBI,
ee obecneyeHHOCTLIO TENNOM M Bna-
ron. 3HaUMTENbHOE KONMYECTBO CON-
HEeYHOMN 3Heprun obecneuunsaer
3HEPrUYHYIO MMHEPANM3ALMIO PACTU-
TensHoro onaga M cnocobcreyer
6bicTpomy BbICBOGOKAEHMIO M3 OT-
MEpLWUX KOPHEH, NUCTbEB M APYrUX
OpPraHMYecKMx OCTATKOB 30AbHbIX
3NE€MEHTOB, KOTOPbLIE BOBNEKAIOTCSH
8 6uonoruueckun kpyroesoport. bone-
wylo pons urpaer takxke cbanaHmcu-
POBAHHOCTL BOAHOrO PEXMMA NECo-
crenHbix nous 6naropaps orcyrcr-
sui0 pe3koro npeobnaganms ocap-
KOB HAaA MCNAPEHMEeM M HE3HAYn-
TeNbHOMY OTTOKY PacTBOPOB 3a npe-
Aensl nouyseHHoro npoduns. Mo-
3TOMy B NOYBax necoctenyu B OTAM-
YMe OT NOA3OAMCTLIX TAEXHbIX NOuYs
noveps 3N€MEeHTOB MNUTAHUA C HK-
CXOASUWMM TOKOM BRArM HE3HAYM-
TensHa.

Kak u B8 cnyuae TyHApoBbIX M Ta-
exHbix nous, ceoeobpasne nous ne-
COCTENHOM 30HbI ONpeAensercs He
TONBbKO CNEeUMPHKON KNMMATHUECKHX
ycnoeun. MHorue ocobeHHocTu ne-
COCTENHbIX MOYB CBA3AHbI CO CBOe-

06pasuem CTPYKTypbl PACTUTENbHBIX
coobujecte necocvenu. Tak, Bnaro-
A3PA NOBCEMECTHOMY pacnpocTpa-
HEHMIO TPaB, ANA KOTOPLIX XapaK-
TepHo npeobnapaHme nop3emHoOM
6uomaccel Hapn Hap3emHOW M Bbict-
poe OTMHMpaHWe BereraTueHbix Op-
raHos, 8 No4Ysbl Necocrenm NOCTONRH-
HO NOCTyNaeT OrpoOMHOE KONMYecT-
BO OpraHuyeckux ocrarkos, 6naro-
AAPS KOTOpPLIM B MOYBAX NPOMC-
xoaut Bonbwoe HakonneHue rymy-
CA U INEeMEHTOB MuHepaanoro nmn-
TaHus.

Bhicokoe nnogopoAMe nous neco-
ctenHon 30HbI Pycckon paBHMHBI
onpepensetcs Takxke bBorateim co-
CTaBOM MATEPHHCKMX NOPOA, NpPeAa-
CTaBNEHHbIX 3A€Cb NEeCCOBMAHLIMM
OTNOXKEHUAMM,

Takum obpasom, BAMsHME KNMma-
Ta Ha (opmHupOBaHME cneunduue-
CKMX NecoCTenHbIX MOYB, XOTH UM OKa-
3bIBAETCA OAHMM M3 ONPEAEeNAIoUMX,
He AOMKHO NEepeoLEeHMBATLCS, Tak
KaK B8 3TUX npoueccax nmeeT 3Have-
Hue Bce borarcreo css3en nouys ¢
PA3NMUHBIMU KOMNOHEHTAMM NaHA-
Wwadrta Ha MPOTAIKEHWUM BCEN MCTO-
PUM MX PA3BUTKS.

B ctenHom 30He, HenocpepcTeEH-
HO Npuneralowen ¢ 10ra K necocre-
nu, nevo Tennee, 3Mma Kopoue, a
CHer Ha NONAX NeXMT HeaoNro, Npu-
KPbIBAS 3€MNI0 MAaNOMOLLHBIM He-
noctosiHHbim cnoem. CtenHele naHa-
wadTel NONYHAOT BO Bpema Bere-
TauMoHHoro nepmopa 6onswe rven-
N3, Yem NPOCTPAHCTBA NECOCTENM.
Ho 0AHOBPEMEHHO B HUX 3HAYMTENL-
HO CHMIKAETCA UYMCNO AOXKANMBBLIX
AHel u cHeronapos. B pesynbrare
MOYBLI M PACTUTENLHOCTb HAYMHAIOT
MCNbITHIBATL HEAO0CTAaTOK BO Bnare.
U xoTs uepHo3semsl 0BblkHOBEHMHBIE
M IOXHBIE, TEeMHOKAaWTaHOBbIE M
KAWTAHOBLIE MOUBLI, 3aHMMAIOLWME
OCHOBHbIE NNOULAAM CTENHOM 3OHbI,
NNOAOCPOAHLI, Heobxoaumo Aonon-
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HUTENbHOE OpOWeHHEe ANA nonywde-
HUS HA HMX BbICOKMX YCTOWYMBBLIX
ypokaes. OueHb BaKHO Takke co-
XpaHeHue B CTeNu OT pa3BesaHus
BETPOM CHEXHOro NOKPOBa Ha no-
nax wu cobniopenne Bcex npasun
MOYBO33WMTHON CHCTEMBI 3emnepe-
nMa, nNpeaoXpaHAlouwlMe nousy OT
3PpO3MKM, NOTEPM BNArK M INEMEHTOB
NMTaHMA.

MonynycrtbiHHbIE M NyCTbIHHBIE
NaHAWAagTel — CKyAHbIE NPOCTPaH-
cT83, 0BOMOKEHHBbIE NaNAWMM CONH-
uem. 3aecs He Tonbko GegHas pac-
TMTENBHOCTb, HO M MaNoNNOAOPOA-
Hble NOuYBbI, HAa KOTOPLIX 3emnepe-
nme noutu Heso3moxHo. Ho kak
npeobparkaercs NycTbiHA, €cnu Ha-
nouts ee Bnaroiu. Kakoe pa3noob-
pa3sue ¢pyKTOB, OBOWel, 3epHO-
BbIX M TEXHMYECKMX KyNbTyp Bbipa-
WMBAIOT HA OPOLWAaEeMbIX 3EMNAX 3a-
cywnmebix panoHos. MMo3tomy nyc-
TbIHHaA 30HA y HAaC M B APYrMx CTpa-
HaX PaccmaTpMBAETCH, KAK BAXKHBIM

pe3eps cenbckoro xo3ssmicrea. Or-
POMHOE  KONMYECTBO  CONHEYHOM
JHEepruM, exerofAHo nocTynawuiee

Ha ee pAaCKAaNeHHyl0 NOBEPXHOCTb,
6yper AapuTh MM3HL, €CNM TONLKO
HEeNOBEK CMOXKET HANOWTL IKAKAY-
Wyl BRarM 3emnio.

Daxe KpaTkoe 3HAKOMCTBO C Tem,
KaK BAMSAIOT KNMMATMUECKME YCNOBMUS
Ha cBoeobpasue nouseHHOro no-
KPOBA PAa3NMuYHbIX NPUPOAHBIX 30H,
rOBOPMT ©O TECHOM 3aBMCUMOCTM
cBOMCTB nNOuYe oT ocobeHHOCTeN
knumara. Moatomy 6onbwoe 3Haye-
Hne npuobpertaer BcecTopoHHee
M3yyeHHnEe AMHAMMKM KNMMATA M ero
BAMAHMA HA PAa3NMYHBLIE CTOPOHBI
nousoobpa3zosarensHOro npouyecca.

Pa3Hoobpasme knumara Ha 3em-
ne He OrpaHMYMBAETCH TONLKO €ro
nameHeHnem ¢ cesepa Ha tr. He
meHee 3HAYMTENLHO meHsercs
KNMMaT € 3anapa Ha BOCTOK, 4TO
NPMBOAMT K OTHETNMBOW CMEHe B
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3TOM XKe HAMNPaBNEHWM NOYB, PacTu-
TENbHOCTM M APYrMX KOMNOHEHTOB
nanawadgTa. ITOT BMA KNMmaTHMYe-
CKMX M3MEHEHMH CBS3aH C BAMSHK-
em Muposoro okeaHa.

PatoHb! eBponencKkomn 4acTh
CCCP, npwuneraouime K OKeaHuue-
ckomy nobeperxbio, nonydarot 6onb-
we ocapkos. Mo3atomy neto 3pech
npoxnagHee, a 3uma Tennee. Mo me-
pe ypaneHws OT okeaHa 8 rnybe
KOHTMHEHTA YyMmeHblIAeTcs Bnaro-
obecneuenHocTs nanawadros. fleto
craHoBuTCs Bonee »apkum, TaK Kak
pa3orpertas NOBEPXHOCTb 3emnu He
OXNaXK[AETCH CBOEBPEMEHHO A OXK-
Asmu. OaHOBpEMEHHO yBENUYMBAET-
CS M CYpOBOCTb 3MMm, TaK KaK obnaka
cnabo 3auMuLaloT 3eMNI0 BO BHYTPH-
KOHTMHEHTaNbHLIX PAHOHax OT Tenno-
M3Ny4YeHUs B KOCMMYEcKoe npocT-
PAHCTBO M 3€MAS CHNLHO nepe-
oxnaxpaercs. [Moatomy BO mHOrmx
panoHax Cubupu 3umon cToatT mo-
pPO3bl, B TO Bpems KAaK Ha TeppMTO-
pun MNpubantukm 3uma markas.

Takas OT4YETAMBAS CMEHA KNuma-
TMYECKMX YCNOBMA B WMPOTHOM Ha-
NPasNeHun NPUBOAMT K OULYTHMbIM
u3meHeHusm B nousoobpasosarens-
Hom npouecce. Mpocneaum xapak-
Tep 3TMX M3MEHEeHMH A Ha npumepe
NOYB IOMHOM YaCTM NECHOW 3O0HbI
HaweMn CTPaHsbI.

B 3anaaHbix pawoHax, pacnono-
)KEHHbIX HeAaneko OT ATnaHTHue-
CKOrO OKeaHa, a8 TaK)Xe Ha BOCTOKe
spont TuxookeaHckoro nobeperxbs
noussl B TeuyeHne Gonbuwen uactu
rofAa B AKTMBHOM COCTOSHMM. B HMx
MAYT NPOLECChl MMHEPANW3auuu op-
raHMyeckmx ocrarkos, obHosnewus
rymyca, paspyweHue u npeobpaso-
BaHME MMWHEPAanoB, BbIHOC XMMmMU4eE-
CKMX COeAMHEeHMH 33 NpeAensl Nou-
BEHHOro nNPOMMNA. 3HaumTenbHasn
HanNP HKEHHOCTh nousoobpa3sosa-
TENLHOro Npouecca B COYETaHMM C
obunuem ocankoe M OTCyTCTBMEM



M3HYPAIOUWMX MOPO3HbLIX 3Mm CNO-
cob6CTBYIOT Pa3BUTMIO B 3TUX Pano-
Hax WMWMPOKONMCTBEHHbIX NEeCcoB 4ac-
TO C MOULHBIM TPABAHbIM HaNOYBEH-
Hbim NokpoBom. PactutensHbin onap
Takux necos 6orar GuodPuNLHBIMK
IMEMEHTAMMU — KANbUMEM, MArHUEM,
kanuem, pochopom u ap. MNocrosn-
HO€ NOCTyNNeHne 3TUX 3INEeMEHTOB
B NO4YBbLI NOAAEPIXKMBAET MX NNOAO-
poAve Ha AOCTATOYHO BbLICOKOM
yposHe.

MNpu ABMKeHMM B rnybb KOHTUHEH-
Ta NO mepe ynaneHs oT OKeaHmuye-
ckoro nobepexxbs M HApacTaHMs
KOHTMHEHTaNbHOCTM KNMMATa NOYBbI
nperepnesBaldT Cyuw,ecTBeHHble W3-
MEHEHMNS, CBA3AHHbIE C HECKONbKM-
mu npuunHamm. MNpexae Bcero ¢ 3a-
MEHOM LUMPOKONUCTBEHHLIX NOPOA
Ha MENKONUCTBEHHbIE M XBOWHbIE,
kotopsie Bonee npucnocobners K
CYPOBbIM KNMMATHUECKMM YCNOBUSAM.
B pesynetate 3t0oro usmeHeHus e
6uonoruueckom Kpyrosopore CHu-
waetcs obuwiee KONMUECTBO XMMMue-
CKMX 3NEeMEeHTOB, NOCTyNalowWwmnx B8
NOYBY C PAacTUTENbHbIM ONAAOM, K
YMEHbWAeTCs AONS OAHO- M ABYyX-
BANEHTHbIX 6HMOPHUNbHBIX 3InemeH-
To8.

370 NPMBOAMT K 3HAYMTENBHOMY
CHWIKEHHMIO NNOAOPOAMSA NOYB M yCH-
NeHMI0 NOoA30NMCTOro npouecca B
Hux. Mo3Tomy B UEHTPanNbLHLIX pano-
Hax necHoM 30HblI Pycckol pasHMHBI
Mbl BCTPEYAEMCA C NOYBAMHM, B KOTO-
PbiX NOA3ONMCTLIN FOPM3OHT AOCTHU-
THET CBOEro MAaKCUMMAaNbLHOro pas-
BUTHA.

OpHako ecnu NPoaoNKaTh Nyte-
wecTsBMe Aanbuwe HAa BOCTOK, B NOuY-
BaX OXHOM TaMrM MOXHO nNpo-
CNeanTb  YXKE MHbI€ M3MEHEHMS.
B Hux HauMHaer COKpPAaWATLCH MOLY-
HOCTb TMNMYHOrO NOA3O0NMCTOFO ro-
PH30HTA M CTeNeHb BbLIHOCA M3 Hero
pPa3nuuHbIX coeAmnHeHun. B BepxHmx
rOPM3OHTAx yBeNu4YuBaeTCcs copep-

MaHMe rymyca, a B CPefiHen 4acTu
npoguns obHapyxmuBaeTcs BTOPOK
rYMyCOBblI4 FOPM3OHT, NO-BMAMMO-
My, COXpaHuBWIMHCA OT Bbinbix a3
nousoobpasosanua. MpuumHsl 3THx
M3MEHEHUN CBS3aHbl C YMEHbLUEHK-
€M KOMMUYeCTBA OCAAKOB, C COKPa-
weHnem TEeNNOro BPemeHu roaa, ¢
6onee cunvHbim M raybokum npo-
mep3aHuem nous U Gonee nosgHum
ux otramsaHumem. B pesynbrare 3tux
NPOLECCOB B MNOYBax 3amepnsercs
Pa3noXeHne OpraHMuYeckux ocrar-
KOB, CHWkKaeTcs cKkopocTe obHosne-
HMA FymMyca M pacnafa mMMHepanos,
ocnabnsercs 8 uenom nousoobpa-
30BaTtenbHbLIM Npouecc.

MpuseneHHbImM nNpumepamu He
ucuepnbiBaeTca Bce pasHoobpasue,
M3MEHEHMW B NOYBAX NECHOM 3OHBbI,
CBA3aHHBIX C PAa3NUYMEM KNMMATH-
4YECKMX yCNOBMH €e  3anafHbIX,
LLEHTPaNbHbLIX M BOCTOYHBIX PAHOHOB.
Ho moHO BMAETb, HACKONbKO BEnu-
KO BNMSIHME HEOAHOPOAHOCTH KNMMa-
Ta no wuporte Ha nousoobpasosa-
Hue. MoaTomy yueHbImM-NOYBOBEAA-
MM ITOMY SBNEHMIO yAenseTcs sce
6onbwee BHMMmaHMe.

Y>ke faBHO MHOrMe TaeXKHble Nou-
ebi Bocrounon Cubupu, B koTOpBIX
Hepaneko OT NOBEPXHOCTH ANMTENs-
HO 3aneraer Mmep3nbii FOPM3OHT,
BbiAeneHsl 8 0cobbie reHeTnueckue
TMNbI, @ NOA30NMCTBIE NOYBLI €BPO-
nNenMckon M 3anapHo-cbupckon Tan-
rM paccmatpusaloTca, Kak ocobble
daumansbHbie NOATHNLI, CyLLECTBEH-
HO Pa3sNMuYalowWHecs He TONbKO NO
rEHEeTMUECKMM NOKa3aTensm, HO M
MO 3rPOHOMMYECKMM CBOMCTBAM.

Takum 06pasom, NPOCTPaHCTBEH-
Haf HEOAHOPOAHOCTb K/MMATa Ha
3emne seBnfaetcs OAHON M3 BAKHEH-
WKX NPMUMH NPOCTPAHCTBEHHOMN W3-
MEHYMBOCTHM NOYBEHHOrO NOKPOBA.
BcectopoHHee u3ydyeHue 3TON M3-
MEHUYMBOCTH ABARETCA M NO CEN AEHb
OAHOM M3 rNAaBHLIX 33Aa4 NOYBEHHOMN
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Haykn. [pu 3Tom petansHOmy uc-
CNefOBaHMIO AOMKHA MNOABEpPraTb-
CA He TONbKO AMHAMMKA Nouys, NO-
POXKAEHHARN KPYNHBIMM M3MEHEHH A=
MM Knumata. bonbwoe 3Hauvenue
MMEEeT TaKMe M3yYeHue BAMAHMUA
HEOAHOPOAHOCTH KAMMATHUECKHX
ycnosuih Ha 6onee OrpaHMuEHHbIX
TEpPPHTOPHUAX — B AONMHAX PEeK, Ha
BOAOPAa3AenbHbIX NPOCTPAaHCTBaxX, B

PA3NMUHBIX YACTAX OAHOro M TOro
we naHgwadra.

Pabotbl papa uccneposarenen no-
Ka3biBAIOT, UYTO HEOAHOPOAHOCTHL
MECTHBIX KNMMATUYECKMX YCNOBUM
B NpeAenax OrpaHUYEHHbIX Teppu-
TopMuit moxkeT ObiTe 3HAUMTENLHOM
(tabn. 1) m cyujecTBeHHO BAMATL Ha
nousoobpaszosarensHbIn npouecc u
arpoOHOMMYECKHEe CBOMCTBA NOYB.

Tabnvua 1

H3MeHeHHe CPOKOB HacTYIIEHHA 3aMOPO3KOB
H MPONOJXHTENLHOCTH 6€3MOPO3HOro NepHoxa (B AHAX)
B 3aBHCHMOCTH OT MECTHBIX YC/IOBHA CPaBHHTEJIbHO C OTKPHITHIM
poBHBIM MecToM (o Tonbabepry)

BeceHHue 3aMOpOIKKH OceHHHne 3aMOpPO3KH MpooonxureNbHOCTH
lpekpawarTes HACTYNawT 6€3MOPOJHOI'0 nepuoaa
MecTonosnoxexnue
paHbLIe no3aHec PaHblue nolaHee Kopoue MLUINHHEE
Fopon 5 10 15
Bepuinuel
U BEpXHHME 4YacTH
CKJIOHOB 10 10 20
JlonuHsl pex S 10 15
Chbipble HU3HUHBI 11 14 25
Ho knumar 3emnu xapaKktepu- W B Te4eHWe rofd MCNbITbIBAlOT He-

3yeTca He TONbKO CMNBLHOW NPOCT-
PaHCTBEHHOW M3meHuMBOCTblO. OH
HenocTtosHeH BO BpemeHu. Sluweb 8
panoHax CesepHoro u HOxHoro no-
noca, rae Kpyrnbiw roa ceupencr-
BYIOT MOPO3bl, AAa B 3KBaTOPHanb-
HbIX WMPOTAX € MX Henpexkpawaw-
WMMCR NeTOm Ha NpoTskeHnn Bonb-
wen uactm ropa crout 6Gonee mnm
meHee ofMHaKoBas noropa. Ha scen
e OCTANLHOW TEPPUTOPUMU NAAHETHI
NPOMCXOAST HenpepbiBHbIe CE30H-
Hble M3MEHEHMA KNMMAaTa, NOCTORH-
Ho npeobpasyowmne nuk 3emnn. Ha
TEPPUMTOPMM HAWEN CTPaHbl CE30H-
Hbie konebaHms Knumara npose-
nstotcs 8o Bcex ee yronkax. Moussl
UYTKO PearupyioT Ha 3T M3MEHeHUA
B
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npepbiBHbIe MeTamopgo3bl.

B xonoaHsin nepuop B Gonbwen
4acTM NOYB yMEPEHHOro Nosca nouy-
soobpa3sosarensHbin Npouecc 3arty-
xaer. Ho ecnu paHebuwe cumrtanocs,
4TO NOYBA B MOPO3Hble MECAUbl Ha-
XOAMTCA B COCTOSHUM MONHOro NO-
KOS, TO CEN4AC MHEHWE M3MEHUNOCH.
Uccneposatenn nonyumnu AaHHble,
rosopsujue O TOM, YTO M NPU OTPH-
uarenbHbIX Temnepartypax B nouvsax
NPOMCXOART un3meHeHna. [lMopararu-
BAIOTCS M3 HMMHUX He3amep3uwnx
rOPM3OHTOB PAacTBOPbl K BepXHeH
obnepenenon uacTM, NPOMCXOAMT
nepeAsMkeHME MNOYBEHHOW BRaruM e
napoobpa3Hom cocrosHun. B paio-
Hax nOTOro xonopa — TyHApPe, Cu-



6upckoir Tanre — uacto HabnoparoT-
Ca nNy4YeHus u Aedopmaumumn nous
M3-38 CAABNMBAHMS MX NEASAHBLIM YeXx-
Nom 33mep3wMXx roOpM3OHTOB.

OTcyTcTBME NONHOrO NOKOR B XM 3-
HM NOYB TEPPUTOPMIHA C MOPO3HOM
3UMOMN YyUMTbIBAETCA KaK Npu 06n-
SCHEHMM reHeTmueckux ocobeHHo-
CTeh nous, Tak M Npu pa3spaborke
CUCTEMBI arpoOTEeXHMUECKMX Mepo-
npuatuin. OcobeHHO 3ameTHa aKTuB-
HOCTb NOYB B 3MMHMH NEPHOA Tam,
rae 3uma markas. B atux ycnosmsx
noysoobpa3zosarensHsii npouecc
MmoXKeT BbITh AOCTAaTOUHO HaNp sHKEH-
HbiM B TEueHMe Kpyrnoro ropa. Ap-
KMH NpUMep TOMYy PaNOHbl BNAM-
HbIX WHPOKONUCTBEHHbIX NECOB yme-
peHHoro nosca w cybrponukos.
UmeHHo ¢ 3tum obctosTenscreom
csazaHo raybokoe npeobpazosaHue
rOpHbIX NOPOA, BbLIXOAAUWMX HA NO-
BEPXHOCTb, a Takwe Bonswas mouy-
HOCTb KOPb! BbIBETPMBAHMS BO BNAMK-
HbIX, T€NNbIX CTPaHax.

MHOro HeO)XMOAHHOro B >XM3Hb

NOYB BHOCMUT rofoBas M3MEHYMBOCTb
knumara. flaxe npoctoe Habnope-
HME 33 COCTOSAHMEeM NOoroAabl B Ka-
KOW-HKWBy AL OAHOM MECTHOCTH, HO
8 pasHbie roabl roBOPUT O TOM, 4TO
ABYX OAMHAKOBBLIX NeT NPaKTUYECKM
He 6biBaer. Bbonee pertantHble Mc-
cnepoBaHMn CBMAETENLCTBYIOT O NO-
CTOAHHOM PUTMMHYECKON H3MEHYMBO-
CTM KNMMATa M OTYETNIMBOM NPOSNB-
newmm 2—3-, 5—6-, 11-, 22-, 30—
35-, 80—90-neTHux M Apyrux kam-
marnyeckux umknos. Konebanus
KNMMATHUHECKMX YCNOBMM CBA3aHbI
C Pa3NMUHBIMM NPUYUHAMM — M3Me-
HEeHUEeM CONHEeYHOMW AKTMBHOCTM, M3-
MEHEeHMEM NOoNOXKeEHna 3emnu oOT-
HocutenoHo ConHua m flywel u Aap.
C KaXMAbIM KNMMATMYECKUM LUKNOM
NPOUCXOAAT 3HAYMTENbHLIE CABMIMU
8 nousoobpasoeatensHom npouec-
Ce, 3aMeTHO MEHSIOTCA MHOorue
CBOMCTBA NOYB. YUeT BAUSHUA KNu-
MaTH4YECKMX UMKNOB Ha nousoobpa-
3oBanne npuobperaer ece 6onee
Ba)KHOE 3Ha4YeHMe.

Biaumopencteme nNOYB M >KMBLIX
OPraHM3mMOB — OCHOBHOM CTEpXeHb
nousoobpasosarensHoro  npouec-
Ca, OAWH M3 rnasHLIX (haKTOpoOB pas-
BuTMA Buocdeps! M 3B0NIOUMM HM3-
HM Ha 3emne.

IToussl
M KMBBbI€ OPraHM3MBI

MukpobHoe HaceneHue nous Aae-
HO NpPM3HAHO mouwHOH ¢abpukon
no nepepabotke noctynalowmx B
NOYBY OPraHU4EeCKMX OCTATKOB M
3HAYMTENLHOMY M3MEHEHMIO €€ MM-
HEPanNLHOM 4acTu.
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Bcem xopowo 3HaKoma senmko-
NenHas KapTMHA OCEeHHero nucrona-
A3, NOKPbLIBAIOWErO 3emMAI0 PAa3HO-
UBETHbIM KOBPOM OT)KMBLUEW NMCT-
Bbi. Ho uto ctano 6el ¢ necamm, no-
NAmMM M nyramu, ecnu 6ui secs 06-
pPasylowmnics M3 roaa B rof pPacTu-
TEeNbHbLIM ONaj TONLKO HaKannuean-
Ccf, He npeTepneBas M3MEHEHWH.
B 3tom cnyuyae nosepxHocte 3emnu
3@ KOpOTKOe Bpems OKa3sanacb 6l
3abuTol OTXOMAMM IKM3HEepesTeNnsb-
HOCTM OPraHM3MOB M MM3Hb Ha Nna-
HeTe B KOHLE KOHUOB OKa3anack 6wl
HeBOo3mO)kHOW. [MopBepras paspy-
WeHUIO W MMHepanu3auum no-
cTynaloujue B MO4YBy M Ha ee no-
BEPXHOCTb OpPraHM4ecKue OCTaTKh,
MMKPOOPraHM3mMbl Tem Cambim nNpe-
AOXPAHAOT NAHAWAPTLI OT CaMo-
3arpsa3sHeHus u rmbenm.

Ho 3tum He orpaHuumBaercs pa-
6ota maneHbkux canmtapos. B xope
paspywmTenbHOM AeATeNbHOCTH
MMKPOOPraHM3mMbl BbICTYNAIOT M KaK
CTPOMTENH, KAK NOCTABUMKM UEHHEN-
wero marepuana, NPUroAHOro ANs
NUTAHUS MHOTHX BMAOB MMUBLIX CYy-
wecrs. JvoT marepmuan obpasyercs
33 cYeT Pa3NOMEHM PACTHTENLHOrO
onapa noa AencTemem Bblaense-
MbIX MMKPOOPraHu3mamu nNpPoAyK-
TOB XKM3HEAenTensHocTH. B npouec-
Ce 3TOro Pas’noXKeHMs M3 OpraHuuye-
CKMX OCTaTKOB BbicBoBoMApaercs mnm
CMHTE3MPYeTCA 33aHOBO PAA coefm-
HEHMH, NPUrOAHLIX ANA NOCTPOEHMUS
TKaHeW MONOAbIX PAa3BMBAIOLUMXCS
OpraHM3amos. OTO AMMHOKMCAOTHI,
yrnesoabi, pa3nuuyHble CONM M ApPY-
rme COeAMHEHMS.

Benuka ponb muKpoOpraHmamos
M B PAa3’HOro COpPTa NPeBpaweHHAX
M3HEHHO BAXKHbIX COEAAMHEHMM a30-
1a, cepsbl, enesa, pochopa, rymy-
coebix Bewects. OnpepenexHble
rpynnsl  MWUKPOOPFaHU3MOB MOrYyT
OCyw,ecTBNATL B NO4YBAX TAKHE CNOMK-
Hble, NPOTMBOMONOMXHO HANPaBneH-
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Hble NPOLECChl, KaK OKMCNEHWE M
BOCCTAHOBNEHME A3OTHCTHIX OPraHM-
UECKMX BEWEecTB, OKMUCAEHWE CepPHM-
CThIX COEAMHEHWN M BOCCTaHOBNE-
Hue cynsatos [O CepoOBOAOPOAQ,
OKMCNEHHME XKene3a M ero BOCCTaHOB-
nenne, obpaszosanne CTHMynsaTOpOB
pocta u BeipaboTtka Bewecrts, orpa-
HWUUMBAIOWMX POCT XKMBbIX OpPraHM3-
moe, obpasosaHue rymycosbix Be-
uiects M ux pasnoernue u ap. la-
Me npoCToN nepeveHb OCHOBHBIX
6uoreoxmmmuueckux npoueccos, 8
KOTOPBIX  Y4acTBYIOT  MOUBEHHbIE
MMUKDOOPraHU3mbl, CBMAETENLCTBYET
O BLIAAIOWEMCS 3HAYEHWM MHKPO-
ckonmueckux copm n3Hm B obec-
neuenun 6Gonee BLICOKOOPraHW3o-
BaHHBIX BMAOB HeoBxoanmbimmu 3ne-
MEHTAMMH MHUTAHMSA M NOAAEPMAHWM
obmena BewecTtsom M 3IHEpruen
MEXAY OCHOBHBIMM KOMMOHEHTAMM
6uoreouenosa. MocneaHee okasbi-
BAETCH BO3MOXHbIM He Tonbko Ena-
ropaps pasHoobpasuio  PyHKUMN,
BLINONHAEMBIX MMKPOBHBLIM Hacene-
HUuem nousbl, HO M BbICOKOM XMMM-
KO-6MONOrMUECKONH AKTUBHOCTH MMK-

pPOOPraHM3moB, MOCTOSHHOMY 06-
HoBNeHMIO nx Buomacce.
Bnaropaps pa3HocTopoHHeH M

HANPSKEHHOM AEATENbHOCTH MHKPO-
OpPraHM3MOB OKAa3bIBAETCA BO3MOIK-
HbiM MHOrOKpaTHoe yuacthe B 6Guo-
NOTMYECKOM KPYroBOpOTE OAHMX M
TEX IKE XMMMUYECKMX 3INEMEHTOB.
Muorue kpynHsie 6uonoru u nouso-
BeAbl CMMTAIOT, YTO MHOrOKPAaTHOE
NOBTOPHOE  Y4acTME  XMMMYECKMX
anemeHTOB B BMOnornueckom Kpy-
rosopote SBNSETCA OAHMM M3 yCNO-
BMIM COXPAHEHMS M3HM Ha 3emne,
TaK KaK 3anackl AOCTYNHbIX MHHEPanb-
HbIX 3nemeHToB, HeobxoaumbIx AnNs
ocywectBaeHns (PYHKUMN MMU3IHM HA
HaweN nnaHere, He ObGeCkoHeuMbi.
N ecnm Bbl xmmnueckme 3NemeHTbl
Tonsko notpebnanuce M He BO3BpA-
wanuce BHOBL B OBuonornueckmii



KPYroBOPOT, }U3Hb B KOHLE KOHUOB
morna 6ul npekpaTuThCa.

BaxHas ocobenHoOcTs pesTensHo-
CTM  MMKPOOPFraHM3MOB, MMeIoLasn
CyuiecTBeHHOe 3Ha4YeHue A[Na Nou-
Boobpa3sosarensHoro npouecca, ee
MCKNIOUMTENBHBIA AMHAMM3M BO BPE-
meHu u npoctpaHctee. OcobeHHo
BENMKM ce30HHble konebaHns akTue-
HOCTM MMKPOOPFaHM3IMOB.

Hanpumep, B cpepgHen nonoce
MMKPOOPraHHW3mbl nperepnesaoTr
MeTamop@o3bl OT MNOYTH MONHOrO

6e3anencTBus B TeueHne XONOQHOTO
BpemeHM roAa A0 4Ype3BbiYaWHO
6ypHOM »M3HM B NOroXKue BeceHHHe
AHM, KOrpa NoYsa XOpowo nporpe-
Ta CONHEYHBIMM NYHAMM, HO eule He
yTPaTMNa BNArW, HAKOMMBWIEWCS B
HeW 3a oceHb M 3umy. B netHee
BPEMS  MMUKPOOPraHM3mMbl  IKMBYT
HEeNnocTofHHO M npebbiBaloT B8 co-
CTOSIHMM NOYTH MNONHOrO NOKOA B 3a-

6ypHylO AEATENbHOCTL B AOMANM-
BblM NepuoAa.

OceHbIO BO MHOFMX NOYBAX yme-
PEHHOTO NOSICa MMKPOOPraHW3mbl
6uiBaroT ocobenHo akTueHbl. Ha nep-
BLIi B3rNSAA 3TO MOXET NOKa3arTeCs
HeCcKoNbKo CcTpaHHbim. Ho mHoroe
CTAHOBMTCH MOHSTHBLIM, €CAM NpPM-
HATL BO BHMMAaHME, YTO B OCEHHee
Bpems nNousbl 06OrawaloTCs CBEXUM
pacTMTenbHbiM  ONAAOM,  BNaroM
06bunbHLIX AOKAEH M ewe cOxpa-
HAIOT Tenno, HakonneHHoe 33 nevo.
Ho noutu nobas 3akoHOmepHOCTL
MmeeT CBOM NpPeAensl M MCKNouYe-
HUA. ITO OTHOCMTCH K PAaccmaTpu-
BaeMOMY MPUMEPY, NOCKONbKY YCH-
neHue XMU3HeAEATENLHOCTM B nec-
HbIX MNOYBax CpefHed Nonocbl B
OCEHHIOIO NOpY OTMEHaeTCcs He BCer-
Aa. B noasonucTeix Nouysax nerkoro
M CPEAHEero MexaHW4ecKoro cocTasa,
CHOPMMPOBAHHBLIX HA CYXOAONbHBIX

Cywnueble AHWM MNM Ke PAa3BMBAIOT  yuacTKax, OCEHbIO AEeHCTBUTENLHO
-’7) cM
20
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PacnpeaeneHne xummuecknx KOMNOHEHTOB B cnabonogsonucron
CYrAMHWCTOM rneesaton nouyee (a), B NOA30NE HA TOHKO3EPHHUCTOM
necke (6), B noa3one Ha menkoaepHCTom necke (B8).

1 — rymyc, 2 — unucran ¢paxuus, 3 — sanosoe meneso
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HabniopaeTcs BCMBbIWKA AKTMBHOCTM
MHMKpOGnopbl. A BOT B TsXKeNbIX
FAMHMCTBIX NECHbIX 3emAsX, Pas3sk-
Thix Ha cnaboapeHMPOBaHHBIX y4acT-
Kax, OCEHHWE [OMAM MOryT BbI-
3BaThb CHM)KEHME UYMCNEHHOCTH MMK-
POOPraHM3mos B CBs3M C nepeys-
naxkHeHnem.

MHOroo6pasHbl M NPOCTPAHCTBEH-
Hble U3MEHEHMN B NOUYBEHHOM MMK-
pommupe.

Yxe 8 npeaenax npocmns OAHOM
KaKoH-NMBO NOuBbLI Mbl CTaNnKMBaem-
€Sl C HENOCTONHCTBOM B PacceNeHum
MMKPOOPFraHM3mMOB NO reHeTuye-
CKMM rOPM3OHTam. Makcumym bBax-
Tepuh, rpmboB, aKTHHOMMLLETOB NPK-
YPO4YEH K BEpXHEMY [ymyCOBOMY
cnoto n noactunke. C rnybunon xe
NPOMCXOAMT pEe3KOe yMeHblLIEeHne
uMcneHHocTM mukpobos. OpHako
B8 HEKOTOPbIX MMKPO3OHAX MNOUYBbI,
NPUYPOUYEHHBIX FNaBHbim obpasom
K XOAaM KOpHeR, coaep)kaHue
MMKPOOPFraHnM3moe moxeT BbiTb Bbi-
COKMM M B HWKHMX ropu3oHTax. Tak,
B BbLIWENOYEHHOM UEPHO3Eeme Ha
rnybune 2,5 m 6uino obHapyrxkeHo
B8 cpeaHem 34 ThIC. MMKPOOPraHW3-
MOB, @ NO XOAY KOPHEM €nu Ha ToW
we rnybuHe HacumtbiBanocs Gonee
2 mnH. mukpoopraHmusmos Ha 1 r
nousbl.

HepasnomepHocTs paccenenus
MMKPOMNOPLI B NpeAenax no4YBeH-
Horo  npoguna  obycnosnusaer
6onbwylo nectpoty mHormx 6uoxm-
MMUECKMX CBOWMCTB NOYB W Npouec-
COB, NPOUCXOAAWMX B HMX.

CunbHO M3MEHYMBA YUCNEHHOCTHL
M COOTHOWEHWE OCHOBHbIX rpynn
MMKPOOPFraHM3mOB B NOuYBax pas-
NMYHBIX YY4aCTKOB OAHOrO M TOrO e
nanawadgra. Tak, B npeaenax Taex-
HOM 30Hbl PyccKOM paBHMHLI NOuYBbI
CNOXHbIX enbHukoB Boraye no co-
AEPIKAHMIO MMKPOOPraHM3MOB M NO
uMcny U3IMONOrMuYecKux rpynn no
CPABHEHMIO C NOYBAMM €NbHMKOB-
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XMMHYECKMM npouecc.

HEPHMUHMKOB M  ENbHUKOB-KMCAWY-
HMKOB.

CunbHo konebnercs copeprkanme
MMKPOOPraHM3mMOB B NOYBAX PA3NMY-
HOro mexaHuuyeckoro cocvasa. Cy-
FAMHMCTBIE M FNMHMCTBIE PA3HOBMA-
HOCTM oTamnuatoTca Bonee obunbron
MHUKPOGNOPOH NO CPABHEHMIO C Nec-
HaHBIMM M CYNECHaHbIMM 3EMNAMMK,
10 obvacHsetca TecHOW CBA3bIO
MMKPOOPFraHM3mMOB € MMHHEPANbHOM
uactblo nous, 6naropaps kotopok
nopasnaowas 4acte 6Gakrepuhn, a
TAKKE CNOP  MMKPOCKONMUECKMX
rpmboB M aKTMHOMMUETOB OKa3bi-
Baetca kak 6wl npununwen K no-
BEPXHOCTM NOuBEHHbIX uacTuu. [lo-
CKONbKY K€ aKTMBHAs NOBEPXHOCTb
cyrrmHkos M ramn Gonbuwe, yem y
necuanoro cybcrpata, TO Ha Hux aa-
copbupyercs 3HauntensHo Bonbuwee
KONMYECTBO MMKpoopraHuimos. Mo
HeKoTOopbiM AaHHbIM 1 r noudesl, 060-
FAWEHHON FNMHUCTBIM BELLECTBOM,
moxker apcopbuposars 6onee
4 mnpa. 6aktepun. Opgrako apcop6-
UMIO  MMKPOOPFraHM3moOB  Henb3s
PaccmaTpmuBaTh TONBKO KAK (M3UKO-
OHa umeer
u 6uonormuyeckmn xapaktep. Aa-
copbupoBaHHbIE MHKPOOPraHM3mbl
NPOAOMKAIOT MMTb M PAa3MHOMATb-
€S, HO CKOPOCTb NPOLECCOB MUX KM 3-
HEAEATENLHOCTM 4ACTO OKAa3blBAETCS
NOHMIKEHHOM, XOTA MOryT BeiTh M
MCKNloUeHHs. 3HauuTenbHble Kone-
BaHMA UMCNEHHOCTM MMKPOHacene-
Hua nous wabnopaloTcs npu nepe-
XxoAe OT OAHOW NPMPOAHOW 30HbI K
Apyromn.

O630p umerowMXCa AaHHBIX MO
BONPOCY CBA3M NOYB M BbICWIEHA pac-
TUTENBHOCTH FOBOPMT O TOM, 4TO
B3aMMOOTHOWEHHWE  PACTHTENLHOrO
M NO4YBEHHOro Nokpoea 3emnu oT-
NUHAETCA CNOXKHOCTbIO, Pa3zHoobpa-
3Mem, HANMUMEM MHOTMX 3arafiok M
TaH, NO3HAHME KOTOPbLIX MMEEeT MH-
Tepec He TONLKO ANS NOYBOBEAOSB,



Ho u 6uonoros, reoxmmukoe, arpo-
HOMOB, reorpagos. JTO CBA3AHO C
TeMm, UTO NOAABNAIOWLAN HACTh pacTe-
HWA npou3pactaer Ttam, rpe ecTb
noussbl. B csoeh 3Bonouum u pacce-
neHun no 3emne mMp pacTeHui oKa-
3aNC HEPA3PbIBHO CBSA3aHHBIM C MH-
pom nous. JTa cesa3b Bcerpa bwina
ABYCTOPOHHAR, MBO nousa u pactu-
TENLHOCTb HENPEPbLIBHO BO3AEHCT-
BylOT APYr Ha Apyra. Bnusnue pac-
TMTENLHOCTM Ha MOYBbLI MHOronna-
HOBO M 38BMCMT OT UENoro psAa
ocobeHHOCTEN 3€NEeHOro UapcTBa.
Ans nousoobpaszosaHus nepso-
CTENneHHOoe 3HAYEHHE MmeeT rpaHAM-
03HOe KO/IMYECTBO PACTUTENLHOrO

seuiecTBa, obpa3ylowerocs Ha cywe
3emnu, M ero SPKO BLIPAKEHHBIN
AMHAMMU3M BO BPEMEHM M NPOCTPaH-
cree. Ewe cpasHuTenbHo HepaeHo
CYMTANOCh, YTO OCHOBHas Buomacca
3emnu cocpepotouyeHa B Muposom
okeaHe. OpaHako nocnegHue noA-
CYeTbl NOKA3aNM, YTO FNABHBIM Xpa-
HUNMLLEM JHMBOrO BeW,ECTBA NNaHe-
Tbl SBNSETCH CyWwa, B TOM uYMcne ee
nouserHbIn nokpos (Tabn. 2).
OpaHoM M3 OcHOBHbIX ocobeHHo-
cTen 6MOMACCHI ABNSETCA €e NOoCTo-
saHHoe ob6HosneHue, B pesynbrarte
4Yero B NO4YBY M HA €€ NOBEPXHOCTH
exeropHo noctynaer 6onswoe Ko-
NUYECTBO PACTMTENLHOrO ONAaAa.

Tabnwnua 2
Macca xHBOro BemecTa 3eMaH (B TOHHaAxX),
no H. H. bBazuaesuu, JI. E. Poouny, H. H. Po3osy
duTomacca KoncymeHTbI, peayueH bl Hroro

KoHTUHEHTBI 2,4000 - 10" 0,020 - 10" 2,4200 - 10"
leaﬂ 0,0002 - 10" 0,003 - 10"’ 0,0032 - 10"
Bcero xuBoro
BEIIECTBA 2,4232 - 10"

B xome ero npeobpa3sosaHns B
nouse obpasyorcs Guoxummueckue
AKTMBHbIE COEAMHEHMS, HEeKOTOpble
MHHepanbl M, KOHEYHO, rymycoBble
KUCNOTbI,— OAUH M3 [NABHLIX areH-
108 nousoobpa3soBarensHoro npo-
uecca.

Bbicuuime pacteHns  okassiealoT
Takme Gonswoe BNMsHME HA Nousy
Yepe3 CBOIO KOPHEBYIO CHCTEMY.
Xopowo u3sectHa 6onbwas pons
KOpHeh B (POPMMPOBAHMM CTPYKTY-
pbl noussl. bnaropaps paspeixnsio-
wei u cTpykTypoobpa3sylowen aes-
TENbHOCTH KOPHEBbLIX CUCTEM MOYBA
npuobperaer cnocobHocTb BAMUTLI-
8aTb M 3anacatb NOCTynalouwme B Hee
armocdepHble 0CaAKM, @ TAKIKe IKO-

HOMHO PacxofoBaTh MX Ha Mcnape-
Hue. bonswon nonowmrensHuin 3¢-
(PeKT OT MexaHM4YecKoro paspsbixne-
HMS NOYBbI KOPHAMM CBS3aH C CHNb-
HOW PAa3BET3NEHHOCTBIO KOPHEBbIX
CHMCTEM MHOTMX PAaCTEHMMH, HaNUyM-
€M y AMX MHOrOYMCNEHHBIX TOHKMX
KopHeBbix BonQckos. Hanpumep, y
TPAaBAHWUCTbIX PAcTEHWH pa3BeTBNeH-
HOCTb M oBwas AnNMHA KOpHeH mo-
MeT AOCTMraTbh NOpPa3UTENbHbIX pPas-
Mepos: NpM CMNNOWHOM NOKpOBe A0
850—960 m, a npu OAMHOYHOM CTOS-
Huu po 70—80 km Ha pactenme.
Kpome mexaHuueckoro so3lgen-
CTBMS, XMBbIE KOPHM BbICWIKX pacTe-
Huin  MoryT obycnosnuBate 3amer-
Hble (PU3IMKO-XKMMHYECKHE H3IMmeHe-



HMS B Nouse. MHoOrue pacteHus or-
NMYATC OBUNBHBIMM KOPHEBbBIMM
BbIAENEHUAMM, aKTUBHO BAUSIOLLUMHM
Ha NO4YBY M HA €€ )KMBOE HaceneHwe.
Xopowo u3BeCTHO, 4TO KOpHeBas
CUCTEMa XBOWMHbIX Pa3BMBAET MNOBbI-
WEHHYIO KMCAOTHOCTL MNO4YBEHHOWM
cpeab. Hanpumep, 8 30He pacnpo-
CTPAHEHMS KOPHEBLIX CMCTEM COC-
Hbl KOHUEHTPAaUuMs BOAOPOAHBIX MO-
Hoe Bbliwe (Ha 0,2—0,4, a uHorpa
0,5—0,8 pH), uem 3a ee npepenamm.

Paccmarpusas BnusHue KopHeM
Ha cBoOMCTBA Nous, Heobxoaumo noa-
4YEpPKHYTb, 4YTO 30Ha HauBbICWEro
BO3AENCTBMA KOPHEBBIX CHMCTEM HA
NOYBEHHbIH NpoduNL NPHypoUeHa
K BEPXHMM FOPM3OHTAM NOYB, HaM-
6onee oboraweHHbIm rymycom.
Nopacuetel pacnpepeneHus KopHewn
B Nnouyse NokasmiBawoT, urto 70—-75%
KOpHEH B NOYBAX YMEPEHHOro Nos-
Ca COCpenoTOHEeHbl B BEpPXHem
0—10, 0—20 cm cnoe nousskl.

Takas BbICOKAN KOHUEHTPAUMs
KOPHEBbIX CMCTEM B MOBEPXHOCTHBIX
rOPM30HTAax NOYB, HAPSAY C NPKypPO-
YEHHOCTBIO K HMM CKONNEHHN MHUK-
pPOOPraHM3mMoB, CBMAETENbLCTBYET O
TOM, 4YTO 3T rOPM3OHTBI MmeloT
BA)XHOE 3HAYEeHWE B NpPoOLEccax B3a-
MMOAENCTBMA IKMBOM M HEMMBOM
Matepui, M3MEHEHMM M 3BONOUMM
6uocepsl 3emnm.

B 370K cBA3M 33CNy)KMBAET BHUMA-
HUS NPEARNOMEHME COBETCKMX yue-
Heix B. A. Kosgel, A. H. TioprokaHo-
83, M. B. Akywesckon o BbiaeneHun
ocoboir rymycoBon ob6onoukn 3em-
NM, KOTOPAas BKNIOYAET NOUYBEHHbIE
FOPM3OHTSI, xapaKtepm3ayloumecs
Haubonbwen KOHUEHTPAUMEN FyMmy-
Ca M MMBOrO BeLLecTBa.

BnusHue sbicwien pacTurensHOCTH
PacNpPOCTPAHAETCH TaKMe M Ha ruAa-
poTepmMHHECKMI pexmm nous. 3aech
OHO HAYMHAETCS C TOrO, YTO BbICWIAN
PacTMTENbHOCTL  3afepPrkMBaeT  Ha
CBOENW NOBEPXHOCTM aTmocdepHble
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 OCaAKM.

3HauuTeNnbHan 4acTb 3TMX
OCaAKoB MCMapsAeTcs, He AocTHras
nousbl. [lpyras 4acte nocrynaer B
no4Ysy, nperepnes onNpeAeneHHble
M3MEHEHMR CBOero cocrasa. Ma-
BECTHbI, HaNpumep, CNy4an NOAKMC-
NeHns AOXKAEBLIX BOA, CTEKAIOLWMX
8 NOYBY C BETBEW M CTBONOB TEMHO-
XBOMHbIX MOPOA.

PactutensHbin NOKPOB noraouwiaer
rakwe Gonswoe kKonuuectso con-
HEYHOro M3NyuYeHMs, NOCTynawouwero
Ha nosepxHocTb 3emnu. OcobenHo
MHOrO NOrNOWAIOT Tenna M BNArM
necHble maccuebl. 310 obcrostens-
CTBO CNY)XMNO B psAe CNy4aes oc-
HOBaHMEM AN KPMTHYECKMUX BbICKA-
3biBaHMK No nosopay 6naroteopHoro
BAMAHMS NecoB Ha naHAwapT. OgHa-
KO B HacToswee spems npeobna-
A3IOT CBEAEHMS, FOBOPSLWME O TOM,
uTo nec 8 6onbwmHcTBE Cnyyaes no-
NOMMTENBHO BNMRET HA Pa3NMuHble
KOMNOHEHTbI nanawadra. flecHsle
MACCHBBI  YMEHBLIAIOT MNepeoxnar-
AeHne n neperpes Bo3aywHon obo-
NOYKM, YBENWMUMBAIOT BHYTPEHHMM
snaroobopot naHawagros, pery-
NMPYIOT CTOK Tanbix BOA, NPENsTCT-
BYIOT Pa3BMTMIO BETPOBOM M BOA-
HOW 3pO3MM. YCTAHOBNEHO TaKke
NONOXKMTENBHOE BNMAHME MHOFMX
BMAOB ApEeBECHbIX MOPOA HA CBOMCT-
BA NOYB, B TOM YMCNE M HA YEpPHO-
3embl.

B xoAe B3aMMOAENCTBMN PacTM-
TENbHOrO M NOYBEHHOrO NOKPOBOB
nperepneBaloT U3IMEHEHWN He TONb-
KO NOYBbI, HO M BbICLIAN PACTHTENb-
HOCTb. M3BECTHBI CnyyYam cmeH pac-
TMTENbHbIX coobuiecTs no mepe cy-
UECTBEHHOrO M3MEHEHUN CBOMWCTB
nous. HeoaHokpatHo Habnopanuce
CHMNbHbIEe mopgonoruyeckue u ¢pm-
3MONOrMYECKNE MIMEHEHMS y OAHMX
M Tex >Xe BMAOB PACTEHWMH, NPOM3-
pacTalouMx Ha PasHbIX NousBax.

Bonbwoe camocrosTensHoe 3Ha-
YeHue MMeloT NPOLEcChl B3aUMO-



AercTBuA NOuB M obuTalouwmMx B HMX
wmBoTHbIX. OcobenHo Benuka nou-
soobpa3syowas pons 6ecnossoHou-
HbIX JXMBOTHbIX, KOTOPbIX NPHHATO
AENUTL HA MMKPOGAyHy, BKNIOUYAIO-
WYIO NAOXO 33METHbIe MAW HEBMAM-
Mble HEBOOPYIEHHbIM FNA3OM BH-
Abl, N me30dayHy, COCTOAWYIO M3
6onee KpynHbix 6ecno3BOHOUHBIX.
MukpodayHa nous npepcrasfeHa
NPOCTENWMNMHM, HEKOTOPBIMHU YepBs-
MK (Hematoabl M IHXMTpEuAs!), Kne-
wammn u nepsuyHo Beckpbinbimmu Ha-
cekombimmn. Clona ke BXOAST men-
KMe BMAbI MHOFOHOMEK, HEeKOoTopble
MeNnKHe NUYMHKM KPbINaThiX Haceko-
MBIX M ApYyrue >uBOTHble. YucneH-
HOCTb KMBOTHbIX MHKPOGAyHbl BEAKU-
Ka, HO MacCa UX meHbe macchl Bec-
NO3BOHOUYHBIX, OTHOCSLWMXCS K ME30-
cayHe, BKNIOHaIOWeEN [OMNAEBBIX
YyepBeHn, MOJNIOCKOB, MHOrOHOXKEK,
HACEKOMBIX M MX JIMUMHOK M APYrux
npeacrasMrenen.

Cpean pa3nuuHbix ¢OPM BO3-
Aencteus 6ecno3sOHOUYHBIX HA NOUBY
cneayeTr Ha3eaTh pPa3pbIXNAIOLLY IO
n cTpyktypoobpasylowylo aesrens-
HOCTh 3Tux oburatenen noussl.
B npouecce nepepasnkeHus Kpyn-
Hble 6ecno3soHouHbIe, B ocobenHo-
CTM AOXAEBbIE YEPBM, NEpemeluM-
BAIOT OFPOMHOE KONMYECTBO MENKO-
3ema. Tak, fOXKAEBbIE YEePBW MOryT
nepepabarsisate go 50—380 rtjra
nousbl exeroaHo. Mypasbu loro-
BocToka esponenckon dactu CCCP
cnocobHel Ha npoTskeHun 8—10 ner
nepemewarts BeCb NOUYBEHHbIN CNOM,
B KOTOPOM OHM >knBYT. Paspsixnsio-
was ApestensHocT 6ecnossoHou-
HbIX NPMBOAMT K TOMY, UYTO NOuBA
npuobpertaer BLICOKYIO NOPO3HOCTS,
6naronpusTCTBYIOWLYIO BNUTLIBAHMIO
aTmocepHbIX OCAAKOB M NOCTynne-
HMIO [OCTATOYHOrO KONMYECTBA KMC-
nopopa. Benuka pons 6ecnossoHou-
HbIX B CO34aHKM BOAONPOYHBIX arpo-
HOMMYECKM UeHHbIX arperaros. Mu-

Tancb pPacTUTENbHbIM OMAAOM, OHM
obs3artensHO 3arnathiBAlOT  Kakoe-
TO KOAMYECTBO NOYBEHHbIX HACTHU,
KOTOpble MOXXHO OBHaPYXMTb B KM-
WeYHWKe HOroXBOCTOK, KMBCSKOB,
AOXKAEBLIX YepBeW W APYrux npea-
ctasutenen nouseHHon cayHbl. Mpu
8bI6pacLIBaHMM HapyI)Ky MOYBEHHBIN
Menkosem, NepemellaHHsin C nepe-
paboTaHHbIMM PACTMTENbHBIMM  OC-
TaTKamMM M BbIAENEHMAMM KULIEUHM-
Ka npuobperaer arperMpoBaHHOCTL
M NOBBIWEHHYIO YCTORYMBOCTb K Pa3-
pyweHnnio. Konnuectso axckpemen-
TOB, COAEPI)KAUMX NOYBEHHbIE Hac-
TMUBI, MOXET BbiThb 3HAYMTENBHBIM.
Hanpumep, y KMBCAKOB B yCROBMAX
NECHbIX NOMOC CTEMNHOW 30HbI OHO
Aocturaer 686 kr/ra 3a opmH sereva-
UMOHHLIA NepuoAa.

3ameTHoe BNMAHME OKa3blBalOT
6ecno38OHOUHBIE KMBOTHBIE HA (M-
3UKO-XMMHUYECKME CBOMCTBA nous.
Buigensemble MMM IKCKPEMEHTBI He
TONBKO OCTPYKTYPMWBAIOT NOYBEHHbLIE
4acTMubl, HO M 3ameTHo oborauator
NOYBY PbIXNOCBA3AHHbIMM MymaTamu,
NOABMKHBIMM (POPMAMKM a30Ta, oc-
¢opa, kanus. becnossoHouHbIE K-
BOTHbI€ MOTYT TaKe M3MEHATL pe-
akuyuilo nousbl. Takas cnocobHocTs
OTMeYeHa y mypasbes, KOTOpbIe
HEMTPANU3YIOT KMCNYIO Peakumio
nous u ocnabnsoT wenounyo.

Benuka ponb noyBeHHOW (payHbl B
npoueccax pacnaga PacTMTeNbHbIX
ocrartkos B nouse Pasmenbuas pac-
TMTENbHbIAW ONAA M nNepemelnsas
ero C MMHEpPaNnbLHOM HacTbio NOYBbI,
6ecno3soHouHble obneruyaloT npo-
ueccbl PAa3NOKEHUN OPraHMYECKoro
MaTepMana nNoOYBEHHbIMM MHMKPOOP-
raHuamamu. OTmeueHa TecHas ces3b
HEKOTOpbLIX MMKPOOPFraHW3moB ¢
Mu3HepesTensHocThio Hecno3soHou-
HbIX >KMBOTHBIX.

Bonbwoe nonoxxurensHoe BaAMA-
Hue 6eCnO3BOHOUYHBIX JKMBOTHBIX Ha
nousy 3actasnser cnepntsb 3a 6naro-
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nony4YMem MX CywecTBOBaHMA B Na-
XoTHbIX 3emnsax. B HekoTopeix cay-
43X OKA3bLIBAETCA NONE3HbIM MCKYC-
CTBEHHOE YBENMUYEHME UYMCNEHHOCTH
6ecno3soHouHbIX Ha obpabaTtsisae-
mbiXx nonax. Umeertcs yaauHsih oneit
pacceneHms uepsen Ha BHOBL OCBO-
€HHbIX, opouwaembix 3emnsx Cpea-
Hen A3zum.

B ornuume ot 6ecno3soHOYHBIX
PONb NO3BOHOYHBIX KMBOTHbBIX B NOY-
Boobpa3osaHMM meHee 3HaAUMTENB-
Ha. Ho u oHa oulytuma. Tak, 3emne-
POM B HEKOTOPBIX CNYy4ANX MOryT
BbITANKMBATL B BEPXHME NOYBEHHBbIE
ropu3oHTsl ¢ raybunel 10—200 cm
MenKo3em, B KOTOPOM XKenesa, anto-
MUHUS, KanbuMs M APYFMX 3NEeMEeH-
ToB coaepxmurca Gonbwe, uem mx

noctynaert c onaaom pacteHmnin. Kpo-
Tbl B Necy C AEpPHOBO-NOA30AUCTbI-
MM NOUYBAMM HA HEKOTOPBLIX yHACTKAX
€)KerofAHo BbLIHOCAT ¢ rAyBuHb 10—
40 cm Ha nosepxHocTe Ao 19 T/ra
MENKO3eMa, Manble CYCNMKW B FAKn-
HMCTONW nNycTbiHe € ray6uHbl 40—
200 cm sbiHOCaT go 1,5 t/ra menko-
3ema.

UtaK, BAMAHME )IKMBBIX OPraHM3-
MOB Ha XKM3Hb Nous mHoroobpasHoe,
rnybokoe M NOCTONHHO AENcTBYtO-
wee. Mostomy Takoe Gonbwoe BHM-
manue ypensetrcs 6uonormueckum
BONPOCAM NOYBOBEAEHMSA, OT ycnetw-
HOrO peweHMs KOTOPbIX 3aBUCHT
nporpecc 3TOM BA)HOW OTPAacnM co-
BPEMEHHOrO €CTeCTBO3HaHMA.

Ocnabnenne nousoobpasosarens-
HOro npouecca ¢ rnybuHon npm-
BOAMT K NOCTENEHHOMY 3aMELLEHMIO
nouyssl martepuHckow nopopokn. Ho
rAe NpoucxoauT nepexop MNOYBLI B
NOPOAY, KAKOBA MOWHOCTb NOYBEH-
Horo npo@uns?! DT sonpockl, He-
CMOTPA HA CBOKD KaX(ylLylOCs Npoc-
TOTY, AO CMX NOP OKOHYATENLHO He
peweHbl. Bocnpoc o HmxHen rpanHu-
ue nousbl — OAMH M3 Hanbonee Amc-
KYCCMOHHBIX B MNOYBOBEAEHMM.
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Yro nox nousoii?

Ha 3ape BO3HMKHOBEHMA NOYBEH-
HOM HayKM Nof No4son oBbiuHO no-
HMMANM NMWb Cambik BepxHMuH, 060-
rauweHMHbIn neperHoem cnon 3emnm,
npeameT NOCTOsHHbIX 3aboT 3emne-
Aenbua. B pansHenwem B. B. loky-
HaeB WM €ro yueHWMKM CTanu CuUMTaTh
MOYBY CNOMHbIM NMPUPOAHLIM TENOM,
cocroawmMm M3 ropusontos A u B,
NOCTENEHHO NEepPexoAAWMX B marte-
puHckyto nopoay — C. MowHocTs
NOYB B YCNOBMAX YMEPEHHOro



KNUMATa NPMHWMMAanNace pasHow 1—
1,5 m.

B Hactosuiee spems sce Gonswee
UMCNO MCCNeNOoBaTENen CUMTAIOT, UTO
HMIKHAS FPAHWMLA NOYBLI NPOXOAMT
Ha 3HauuTensHon rnybuHe n, Hanpm-
Mep, B NOA30NMCTBIX NOYBAX Ha-
xoamntca Ha 3—4 m. Bonpoc 06 061b-
€KTUBHbIX NPOCTPAHCTBEHHBIX FPAHN-
uax nousbl umeert bonbwoe HayuHoe
M npakTuyeckoe 3Hauenne. OT ero
peweHns BO MHOrom 3aBMCHT Nony-
yeHMe NONHOUEHHOMW MH(OPMALMM O
BCeM NOYBEHHOM TOoNwe, a He ob oa-
HOW €€ BepXHEeW 4acTH.

[asHo MHTepecyeT nousoBenoB M
BAMAHME MATEPMHCKMX NOPOA Ha
nousoobpa3zoBarensHsin  npouecc.
Ewe B. B. [lokyuaes paccmartpusan
ropHsie NOPOAbI, KaK BaXKHEHWMH
¢akTop nouBoobpazosaHus, cTass
ero B OAMH PAA C KNMMATOM, PacTh-
TENLHOCTBIO, BO3PAcTOm  CTPaHbL.
B Hactoswee spems nposeaeHo
MHOrO MHTEepecHsix HabnoaeHnn,
roBOPSALWMX O TOM, YTO NOYBLI Y4YTKO
pearupyloT Ha CBOWCTBA MaTepPHH-
ckoro cybcerpara.

Tak, ecnu mbl 3aN0MM NOYBEH-
Hble pa3pe3bl NOA OAHMM M Tem Xe
XBOMHBIM NECOM, HO HA Pa3HbIX NO-
POAax, Hanpumep NIOBHOrNAUK-
ansHOom necke, kapboHaTtHOM mope-
HE M LWYHIMTOBOM CNAaHUE, TO Mbl
YBMAMM CMNBHO Pa3NMYAIOLMECS
mexpay cobon noussl, kampas M3
kotopbix ByaeTr oTHOCUTLCA K camo-
CTOATENbHOMY [EHETHMYECKOMY TH-
ny.

Xopowas nopbopka moHOAMTOB
3TUX No4e umeeTcs 8 My3see semne-
seneHns MIY. Oua HarnsgHo pe-
MOHCTPUPYET TECHYIO 3aBUCMMOCTL
noysoobpa3osBaHus OT cBOWCTE ma-
TepuHckoW nopoasl. MNpumeuarens-
HO, 4YTO TaeXHble MNOYBLI, CPOPMM-
poBaHHble Ha 60OraTeix WYHrMTOBBLIX
CNaHUax, KaK NO CBOEMY BHELWHEeMY
BUAY, TaK M (PU3UKO-XUMHUECKHM

CBOMCTBAM MMEIOT mMHOro obwero ¢
yepHO3EeMaMmHM.

Ho nousbl pa3nuuatorcs He TONb-
KO, KOrAa ¢QOpMMpPYIOTCS HA pPas3-
NUYHBIX FEHEeTMUYECKMX TMNax NOpoA.
K Hactoswemy BspemeHu ycTaHoB-
neHo, uTo M Npmu nousoobpasosaHum
Ha POACTBEHHbIX MATEPMHCKMX NOPO-
AAX, HAMPMMEP KUCABbIX aNOMOCK-
NMKATHBIX PbIXNbIX OTNOXKEHUSX Pa3-
NMUHOrO MEXAHMYEeCKOro COCTaBa,
MOryT pa3suBaThca nousbl ¢ 6onb-
wum pa3noobpasnem csoncTs M
NPM3HAKOB.

Ceiuac mHOrme no4BOBEALI Bbl-
pensior 8 ocobble reHermueckue
rPynNbl NEC4aHble, CYrAMHMCTbIE M
FAMHKCTBIE NOYBHI, PA3BMBAIOLLMECH
Ha PABHMHAX TAEXHOM 30HbI. Mpuumn-
Ha HEOAHOPOAHOCTM NOHB  3TMUX
rpynn He TONbKO B PA3NM4YHOW BO-
AONPOHMLLAEMOCTM NECKOB, CYrAWH-
KOB M IMH, HO M B HEOAMHAKOBOM
MMHEPANOrMUECKOM COCTaBE AAHHBIX
nous. bepHocTs necyaHbix nous
TOHKOAMCNEPCHBIM FAMHUCTBIM  Ma-
TEepManom SBNSETCA OAQHOM M3 BaXK-
HbIX NPMYMH MX HM3KOro NNOAOPO-
ansa, cnabon obecneuyeHHocTH oOC-
HOBHbIMM 3N1EMEHTAMM NUTAHURA, KO-
TOpbi€ M3-3@ HM3KOM NOrNOTHTENb-
HoM cnocobHocTu neckos BbicTpo
BLIHOCATCS 3@ NPeAensbl NOYBEHHOro
npogunsa. Moatomy necuaHbie nou-
Bbl KPOME NOBbLIWEHHbIX A03 Opra-
HUUYECKMX M MUHEPanbHbIX yaobpe-
HMM 4HACTO HYIXKAAIOTCA B FNMHOBA-
HWW — BHECEHMN TAUHMUCTOrO mare-
pMana 8 nec4aHsbie rOpH3OHTbI.

Cyrnunucteie nousel 6naropaps
6onee BLICOKOMY COAEPMAHUIO B
HMX TOHKMX MEXAHMYECKUX paK-
uui obnaparor 6onee 6naronpuat-
HbIM BOAHBIM PEXMMOM M 3aMETHO
6onbwMMm 33NaCOM INEMEHTOB M-
1aHna. OQHAKO B FNMHMCTLIX, @ TaK-
)KE OTHACTM W B TRIKENOCYTNMHUCTBIX
NOYBAX YCNOBMA ANA NPOU3PACTAHHUA
CeNbCKOXO3ANCTBEHHBLIX nocesos
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4Yacto okasblealotcs HebnaronpusT-
HbimMM, 0coBeHHO B 30Hax M3bbITOu-
HOro yBnaxHeHus m cnabopacune-
HeHHOro penseca. BuHosarta 3pecs
cnabas BOAONPOHMLAEMOCTH  3ITHX
nous, KOTOPas NPMBOAMT K MX Nepe-
yBnaxxkHeHHocTM. B ycnoemsax 3acyw-
NMBOrO KNMMATA 3TM NOYBBLI, HaNPO-
TMB, 4ACTO HAXOAATCA B COCTOSHMM
CMNBHOFO MCCYLWEHWS, TaK KaK Bbl-
naswMe OCAAKM, 3aCTAMBASNCL B BEPX-
HUX ropu3oHTax, Beictpo ncnapsioT-
ca B armochepy. Mo3ToMy oaHUMm
M3 MEpONPMATMH NO YNYULWEHMIO
aArpOHOMMUECKMX CBOMCTB MNMHMCTBIX

fouYe CNYXMT necKkosaHne — pas-
6asneHmue Mx NecuHaHbim  marte-
puanom.

BausHMe mexaHMUecKoro cocraea
MAaTEPUHCKMX NOPOA HA nouysoobpa-
30BaHME NPONBASETCA HE TONBKO B
OTYETAMBOM  PA3NMYUM  NECHAHbIX,
CYFAMHMCTBIX M FAMHMCTBIX Nous. Mc-
cnenoBaHMs NOCAEAHMX neT no-
Kasanu, 4to B N0BOM U3 HA3BAHHBIX
rpynn CBOMCTBA MOYB MOTYT M3Me-
HATLCH, TAK KAK KaXXAAs M3 HUX He
OAHOPOAHA NO CBOEMY COCTaBy
(puc. 1). Hanpumep, 3HaumTenbHbie
pa3nuuns obHapyMmBalOTCA MeXAay
nouysamu, CPOPMUPOBAHHBIMU  HA
6eaHbIX KBApLUEBLIX NecKax, M nou-
BamMH, pa3suTbimu Ha Bonee bHora-
ThIX MECUYAHbIX OTNOKEHHAX.

Mo3Tomy NPM BBLISCHEHMM reHe-
3MCca NOYB M MX MPAKTMHECKOM MC-
Nonb3oBaHUM HeOoBXOAMMO YuUMThI-
BaTb 0COBEHHOCTM MAaTEepPMHCKOro
cybcrpara.

K coxaneHuio, CuNbHOE BAMAHME
nousoobpa3syrowmx NOpoa Ha CBOM-
CTBa NOYB He BCEraa NPHHUMAETCH
BO BHMMaHME NPW NPOBEAEHMM Me-
NUOPATMBHBIX W  arpoTEeXHWUYECKMUX
meponpuatuin. Tak, 6winm cnyudam,
koraa 33abonouyeHHsie necuaHble
NOYBbl B NECHOM 30HE OCywanu no
TOM )K€ MEeTOAMKE, HYTO M CYrNMHM-
CTble nepeyBnaKHeHHble  3eman.
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B wutore »enaHHbin pe3ynbTar He
6bIn ROCTUrHYT.

Bonee toro, necuyaHsie 3emnu noc-
ne cbpoca rpyHTOBuIX BOA B psae
cnyyaes cranu pasate bonee Hua-
KMe YpOMau, 4YemM [0 OCyLEeHMS.
Nocnepyrowmne uccnenosaHus no-
Ka3anku, 4TO NecyaHble 3emnM, cna-
6o Hakannusarowme B cebe armoc-
epHylo BNnary, Hens3s NONHOCTLIO
nuwarte rpyHTosbix BoA. NocneaHune
Hafl0 oONYCTUTL A0 ONTUMANbLHOM
rny6uns..

TecHO 3aBMCAT NoO4Bbl OT NOACTH-
narowmx nousy cnoes. Ecnn no mepe
ocnabnenns nousoobpasosarensHo-
ro npouecca ¢ rnybuHon nousa 3a-
MEHAETCA He NOPOAOM, U3 KOTOPOM
oHa obpasosanack, a OTNOXKEHMAMM
MHOro reHe3uca, nousoobpa3zosa-
HME MOXeT npeTepneBarb 3HAYM-
TensHole n3meHeHus. Tak, s [oa-
mockoBbe B cyxux Bopax Hepeako
BCTPEYAIOTCS NEeC4aHble NOYBLI C MO-
HOTOHHbIM Bypbim npodunem. Pas-
BMBAIOTCA OHM HA PbIXNbIX OAHOPOA-
HbiX neckax 6onbwon mowHOCTH.
Ecnu xe necuyaHsble oTnoxkeHus noa-
CTMNAOTCA Ha HeKoTopon rnybune
(1—2 m) cnabosoaonpoHHLaembimm
MOPEHHBIMM  CYrAMHKaMMK, MNOUBbI
MOryT  BbIrnNsAaeTs  NO-APYyromy.
B BepxHen 4actu ux npocduns obHa-
PY)KMBAETCA XOPOLWO BbIPAXKEHHbINH
6Genecbim NOA30NMCTBIN FOPM3OHT,
sO3HMKalowmi Bnaronaps ycunenmio
noa3sonoobpasosatensHoro npouec-
ca B cBa3m ¢ nyywen sopoobecne-
HEHHOCTLIO NECYaHbIX NOYB, NOACTH-
naemsix mopeHon. Bo mHorux cny-
4asX NOACTMNAHME NECHAHbIX MOYB
CYFNMHUCTBIMW NOPOAAMM B NECHOM
30He MNOBbLIWAET MX nNoAopOAMe.
B ectectBeHHbIX yCNOBMSX HA HMX
npou3pacralot bHonee npoAyKTMB-
Hble neca, a NPM CEeNbCKOXO3IAWUCT-
BEHHOM OCBOeHWMM OHM AatoT bonee
BLICOKME YPOXMaM.

He meHee 3ameTHO meHsOTCA



CBOMCTBA NOYBLI, B CNy4ae ecnu OHa
obpa3zoBanace Ha CYrAMHMCTBIX NO-
POAax, NOACTMAAEMBIX NECHAHBIMM
otnomeHnnsmu. Ha nepswbiii B3rnsg
MOXKET NOKA3aTbCs, Y4TO B 3TOM CAy-
uyae nousbl Byayr TepaTs BbicTpee
armochepHylo Bnary, 4Yem Korpa
BCS  NOYBEHHO-TPYHTOBAas  TOAWA
CNOXKEHA TONBKO CYrNMHMCTBIM Ma-
tepmanom. OaHako uensin psg AaH-
Hbix rosoput o apyrom. Moactuna-
HME CYFAMHMCTONM MOYBbI NECHAHbIM
HAHOCOM 4AacTo 3amepnser OTTOK
BbINABWMX aTMOChepPHbIX OCAAKOB
3a npepensl No4YBeHHoro npoduns
M3-3a paspbiea BOAONPOBOAAUMX
KANMNASPOB HAa KOHTAKTE CYrNMHKA M
necka. B pesynerare cyrauHuctbie
NOuYBbI, MOACTMNAEMBIE NECKAMM, MO~
ryt okasatecs 6Gonee yBNaKHEHHbI-
MM, Yem NOYBbLI, PA3BUTBIE H3 OAHO-
POAHBIX MOLUHBIX CYFAMHMUCTBIX OTAO-
weHuax. 1o obcrosrenscrso npea-
CTaBNAeT HAYYHbIM M NPAKTHMHECKUM
MHTepec.

Takum obpazom, BnnsHMe mare-
PMHCKMX M NOACTMNAIOULMX NOPOA HA
nouysoobpasoBaHMe MHOrocToOpoOHHE
M OTPAXKaeTCs Ha OCHOBHbIX CBOWCT-
Bax No4s. JTO BNAMSHME HE BO BCeX
cnyuasx oAMHakoso. B 3asmcumocTtu
OT KNMMATHYECKHMX YCNOBWMA, penbe-
¢a, xapakTepa PacTMTENBHOro no-
KPOBAa, BO3PACTa MECTHOCTH OHO MO-
wet ocnabesarb MnM  ycunmsartecs,
M3MEHATLCS NO hopme M COAEPMa-

Hmo. Mliobon dakTop nousoobpaso-
BAHMA He AeNCTByeT M30AMPOBAHHO,
a HaXOAMTCH B TECHEMWEM B3aWMO-
AENCTBMM CO BCEMM APYrMMM (aK-
topamu. MNo3atomy Hene3s 3apaHee
CKa3aTb, KaKOe M3MEHeHwe Bbl3oseT
B NO4BE TO MNM MHOE OTAENbHOEe sB-
nenve. Hanpumep, wupoko pac-
NPoOCTpaHeHO mHeHne, u4to obora-
LWEHHOCTE  MAaTEPMHCKOW MNOPOAbI
KanbuMem M marHmem cnocobersyer
YBEAMUEHHIO COAEPIKAHMA B NOYBE
rymyca. OAHAKO M3BECTHbI CNy4ahm,
KOrfia Ha MENOBbIX OTAOMEHUAX B
cTenHoM 3oHe POPMHPYIOTCH YEPHO-
3eMbl C MEHbWMM  COAEpPMaHMem
rymyca, 4em 4YepHo3embl, Pa3BuTbie
Ha NeccoBMAHBIX NOPOAax. IJTO Ha-
6niopaercs, Korpa M3 nous, passu-
ThIX Ha MeNoBbix NOPOAAX, NPOMC-
XOAMT YCHMNEHHbIX OTTOK BNaru B CM-
Ny TE€X MAW MHBIX NPUYMH — TPEeLM-
HOBATbIX NOPOA, 3HAYMTENbHOM pac-
uneHeHHOCTH penbeda. B atux cny-
4asix B NOYBAX COKPALLAETCR NPHPOCT
61MOMacchl M yCMAMBAETCA MHUHEpPaNK-
3aUuMa OPraHMuYECKMX OCTaTKOB, TakK
kak Bonee cyxme NouBsl, Kak NpPaBu-
no, nyswe nporpesatotca. Cnepo-
BaTenbHO, pons M 3HaueHnne noboro
¢akTopa nouysoobpazosaHmsa, 8 TOm
uMCnNe M BAMAHME MATEPUHCKMX NO-
poA, moryT 6biTb NPaBMNLHO NOHATHI
AMWb NPM yCNOBMM NONHOrO M pas-
HOCTOPOHHEro aHanusa nousoobpa-
308aTENLHOrO NPOLECCa B UeNom.



CBOMCTBA M >XM3Hb NOYB TECHen-
wnm 06pa3om 3aBUCAT HE TONLKO OT
KOMNOHEHTOB NaHAwWwagTa, C KOTo-
PbimMK OHM HAXOANTCH B HENOCPEACT-
BeHHOmM B3aumopenctsun. Cpeam
MHOroobpasHbix ces3en nous ¢
OKpY><alouwen CPpefon BaXKHOE mec-
TO 3aHMMAIOT nNpouecchl obmeHa Be-
WeCcTBOM M 3IHEepruyen € TaKMmM Or-
POMHBIMK NO cBOEMy macwraby o6-
Pa30BaHMAMM, KAK OKONO3emHOoe
KOoCcmM4eckoe NPocTpaHcTeo, Mupo-
BOM OKeaH, 3eMHan Kopa, HeApa Ha-
wen nnaHeTsbl.

Mpoueccsl, npoucxoaswme 8 Koc-
MMUYECKOM MPOCTPAHCTBE, BAMAIOT M
Ha YXM3Hb NOYBEHHOro NOKPOBA Nna-
Hetsl. KocmMueckoe npocTpaHcTeo
MOMMMO CONHEYHLIX CBETOBBIX Ny4Yen
HenpepbIBHO NOCbINAET HA NNAHeTy
MOLUHbIE NOTOKM KOCMMYECKOro M3-
Ny4YeHMus, CocTosWero U3 NPOTOHOB,
HEWTPOHOB M ApPYrux Yactuu. OcHos-
HbIM MCTOYHMKOM KOCMMYECKHX Ny-
4Yen ABNSIOTCA B3PbIBbI CBEPXHOBBIX
3se3n, npoucxogswme B Hawen la-
nakTMke npumepHo pa3 B 30 ner,
B3pbiBbl B sape [anakTuku, nosrto-
pAIOWMECH Yepe3 MUNAMOHLI NneT, u
nepuoam4eckne BCNbIWKM Ha
ConHue.

HenpepbisHo Bo3aekicTBys Ha no-
BEPXHOCTL NNAHETbl B TEYEHMEe BCEM
MCTOPHMM €€ Pa3BUTHA, KOCMHYECKoe
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HexoTopsie rio6ajabHble
Nnpouecchl H MOYBBI

M3Nny4YeHMe OKa3ano cyuiecrseHHoe
BAMAHME HA 3BONIOLMIO Bruocheps! U
€e NOYBEHHOro NOKPOBA, HA YTO AaB-
HO yka3miBan B. WU. Bepnapackun.
B HacToswee Bpems mHorne yyeHole
TaKIKE CUYMTAIOT, HTO MOTOK KOCMM-
HECKMX HacTWML, — 3TMX cBuAeTenen
6ypHbIX npoueccos B rnybuHax koc-
MMYECKOro NPOCTPAHCTBA — Bbi3bl-
BAaeT 3HAuMTENbHbIE M3MEHEHMS BO
MHOrMX 3E€MHbIX SBNEHMSX.

Moussl u xMBbIe OpraHu3mel, pac-
NONOKEHHbIE B BEPXHEN 4acTu nna-
HeTbl, nopsepralotcs  ocobenHo
CMNLHOMY BO3AENCTBMIO KOCMMYE-
ckoro uanyudeHns. OrmeueHa cno-
cobHOCTE NPOTOHOB W HEWTPOHOB
CTMMYNMPOBATL PAAMOAKTUBHbBIN pac-
Naf MHOTUX 3NEMEHTOB, BbI3bIBATHb
MYTAUMOHHBIE M3MEHEHMs Hacnen-
CTBEHHOCTM »KUBLIX OPraHU3MOB.

Apyrum  aktopom, 3ameTHo
BAMAIOWMM Ha Noysoobpazosartens-
HbIM MpOUecc, ABASETCA METeopHoe
BeUW\ecTBO M Kocmmuueckas nbinb. O6-
wee KONMYECTBO METEOPHO-KOCMM-
YecKoro Bew,ecTBa, BbINAAaoOULEro
Ha 3emnio, NO AAHHBIM PA3HbIX MC-
cneposarenei, sapshpyer or
1104 po 13:10¢ v B roa. 3Tu ung-
Pbl He TaK YX BeNIMKM, HO ecCnM
yuyecTts, 4To nousoobpazoBaTensHbin
NPouecc ANMTCA MHOrMe MHANMOHBI
NeT, TO CTAaHeT NOHATHbIM, KAKOe KO-



NMUECTBO KOCMMYECKOro Beui,ecTsa
NPOWNO Yepe3 NOYBEHHYIO NAEHKY
3emnu, OKasas onpeaeneHHoe BO3-
AencTBME HA ee COCTaB M NPOLecchl,
npoucxoasuiMe B HeW.

B cBowo ouepeab 6Huochepa
NOYBLI NOCTOSHHO OTAAIOT B KOCMOC
3HAYUMTENbHOE KONMYECTBO BeLLecT-
Ba 3E€MHOrO NPOMCXOXKAEHMA, nNpe-
MMYyUWECTBEHHO B  ra3oobpa3Hon
¢opme.

3HaunTenbHbin No obvemy obmer
BELLECTBOM M 3HEPruen NPOMCXOAMUT
MEXAY NOYBOM M Heapamu 3emnm.
MosepxHOCTHbIe M rNyBuHHBIE cnom
HaweMn NNaHeTbl He HAXOASTCA B NO-
Koe.

Ha 3emne HenpepbisHO npowmc-
XOAMT NOAHATHE MNM ONyCKaHWe OT-
AENbHLIX Y4acTKOB 3E€MHOW KOpbl.
B npouecce noansTMs Ha nosepx-
HOCTL NNAHEeTbl 4acTo BbIXOAST NO-
POAbI MArmaTMYecKoro M meramop-
uyeckoro npomcxomaeHnms, obpa-
3oBaswuecs Ha 6Gonsbwon rnybune
NPM BbLICOKOM AABNEHMM M Temnepa-
Type.

Hanpumep, metamopguueckumu
nopopamu cnoxkeHol Kpbimckue ro-
pbl, BO3HMKWME B IOPCKOE BPeEMmS,
6onee 100 mnH. ner Ha3an Ha mecTe
KPYNnHOro ApesHero mops. Beinas
Ha AHEBHYIO NOBEPXHOCTb, FOPHblE
NOpoAbl He TONLKO BOBNEKANOTCA B
nousoobpasosatensHeln  npouecc,
HO M NOABEPralOTCA 3PO3IUCHHOMY
cHoCy.

Mo nocnepHum AaHHBIM exerop-
HO C NOBEPXHOCTM 3EMNU CHOCHTCS
okono 23—25 mnpA. T menkosema
M XMMMHYECKMX COEAMHEHMM. 3HauM-
TeNbLHas 4acTe 3TOr0 KONOCCANLHOro
KONu4ecTea marepmnana, Kotopoe
MCNBITANO TO MAM MHOE BO3AERCTBME
noysoobpa3sosatensHoro npouecca,
nonagas B py4Yybk M pekM, AOCTUraeT
KOHEYHbIX BOAOEMOB CTOKA — MO-
pei u OkeaHOB, rae, ocenas Ha AHO,
NpPUMHKMMaeT yuyactme B popmupoBa-

HUKU CcNeumM@PuUecKux MOPCKUX OTNo-
WMEHMHK.

BewecTtso, nonaswee B mopckue
M okeaHmueckue rnybuHbl ¢ nosepx-
HOCTH TBepAoM oBoNouKM nnaHeTs,
HeobbiuHo. B pesynbtate nousoob-
pa3oBaHus M BbIBETPMBAHMS, MAY-
WMX C NOrNOWEHUEM 3HAYUTENBHO-
ro KONM4ecTsa CONHEYHOMW dHeprum,
OHO CTano 3HauutensHo 6onee
3HEProemMKMM, Yem BEelLecTBO 3em-
Hbix Heap. MNoatomy B cnyuvae nona-
AaHMs nNpoaykTos nousoobpasosa-
HMS M BbiBETpMBaHMs B obnactsx
OnyCKaHun 3emHOM Kopbl B rny6o-
KM€ rOPM3OHTBI NNaHeTbl NPOMC-
XOAMT NepecTpoMKa  MmMHepanos
fOYB M FPYHTOB B GTOMHBIE CHCTEMbI
C MeHblen >3HepProemKocTbio. Bui-
Aensemoe NPM 3TOM Tenno CTumy-
nupyeT BHyTPM3emHble NPOouUeccsl.

bonswoe BausHMe Ha noueoobpa-
30BaTeNbHbIN NPOLECC MOryT OKa3bl-
BaTh COBPEMEHHLIE HEOTEKTOHMYEe-
CKME ABMIKEHMA 3€MHOW KOopbl. B He-
KOTOPLIX PAaNoHAX NOA AENCTBHMEM
HEOTEKTOHMKM B TEYEHHME MM3HKU OA-
HOro 4YenoBeKa MOryT NPOMCXOAMTL
CMNLHBIE M3MEHEHMA B NaHAwagTax
M nouseHHom nokpose. Takoro po-
A3 M3IMEHEHMS XOPOWO ONMUCaHbI CO-
BeTckum mccneposarenem B. U. Op-
NoBbIM ANS TAEXKHOM 30HbLI 3anaa-
Ho Cubupu, rpe HEOTEKTOHMKA
cnocobcreyer mHTeHcusHomy 3abo-
Na4YMBAHMIO ONYCKAIOLMXCA Teppu-
TOPMH M OCYyWEHMIO PAHOHOB, MCNbI-
ThIBalOWMX NOAHATHE. BausHue Heo-
TEKTOHMKM Ha NPMPOAY M NOUYBbLI He-
06x0AMMO yUMTLIBATL B XO3ANCTBEH-
HOM AEeATeNbHOCTM Yenoseka.

Mousbl Tak)ke MOryT MCNBITLIBATL
M 3aMeTHOE BNUSHWE OrHEHHOro Abl-
XaHMA NNaHeTbl — €€ MHOrOYMCNEeH-
HbIX BynkaHos. B padoHax aktusHo-
ro ByNKaHM3mMa Ha NOBEPXHOCTHL
3emnu noctynaer orpomHoe Konu-
4eCcTBO BYNKAHMYECKOro nenna, Ha
KOTOPOM PAa3BMBAIOTCA  cneumndm-

29



yeckue BynkaHuyeckue nousbl. o
cBoemy obnuKy HekoTopble M3 3THX
MOYB HANOMMHAIOT CNOEHLIK NU-
pOr — TaK MHOTO B HMX Pa3NMUHbLIX
cnoee NenNa W 3acbiNAHHLIX Mm NO-
rpebeHHbIX NOUBEHHBIX FOPM3OHTOB.

Hecmotps Ha TO 4TO B mecTax aK-
TMBHOrO BYNKAHW3MAa NOYBLI NEPMO-
AMYECKM 3aCbINAIOTCS Nennonagamm,
NNOAOPOAME MX BbICOKOE, NOCKONb-
Ky BynkaHuueckui nenen — 3to 6o-
ratoe muHepansHoe ypaobpeHne,
cnocobHoe paeats npubasky B ypo-
wae 8 2 u 6onee pasa. Moatomy He-
B3MPAs HA OMNACHOCTb, KOTOPYIO He-
cyT ¢ coboi synKaHel, HaceneHne BO
MHOFMX CTPAHAX CTPEMMTCA OCBOMTL

KaXAblM KNOYOK NNOAOPOAHON ByN-
KaHMYECKOM 3emMnK, Censcb 3ada-
CTYIO Y CAMOro OCHOBAHMS BYNKAHOB.

MbI BUAMM, HACKONBKO TECHO 3a-
BMCMT NOYBA HE TONBKO OT (PaKTo-
POB, MNPHHMMAOWMKX HenocpeacT-
BeHHOe yuyacTe B nousoobpasosa-
HMM — MATEPMHCKUX NOPOA, PacTu-
T@ALHOCTM, KMBOTHBIX M AP., HO U OT
ABNEHMH NPMPOALI, 3aPOMAAIOWMX-
Cs B HeApax HaweW NNAHeTbl Mnu B
rnybunax panexkoro kocmoca. Mo-
3HaAHWE PONK ITHX SBNEHUW B NOUBO-
obpasosatentHom npouecce — OA-
Ha M3 HOBbIX MHTEPECHbIX CTPaHuL,
NOYBEHHOMW HAayKM.

bonbwMHcTBO Npoueccos, npomc-
XOASWMX B NpHPOAE, XAPAKTEPM-
3yl0TCH B3aMMHBIM Npeobpa3osanmu-
em B3aumopencTeylowmx Hadvan. Mo-
3TOMY OCHOBHbI€ KOMMNOHEHTLI NAaHA-
wagdTa He TONLKO BAMAKOT HA NOuBY,
HO M CaMM CHMABHO 33aBMCAT OT Hee.

OcobeHHO cunsHOEe BAMAHME NOuY-
Ba OKA3biBAET HA YKMBLIE OPraHM3msl.
3to xopowo BMAHO Npu aHanuse
6uoreoueHoTHHECKHX dyHKUMM
nous, T. e. Tex (PyHKUMH, KoTopsble
BbIMONHAET MOYBA B MM3HW NPUPOA-
Hbix 6uoreouerHosos u naHgwadg-
108B.
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BroreounenoTnueckue
dbyHKDIMH mOuB

MpoBepeHHbIN HAMM aHANU3 M co-
cTaBneHHas knaccugpmkaums Guoreo-
UEeHOTHYECKMX (PYHKLMUM NOYB NOKa-
3bIBaET, YTO PONL MOYB B XM3HKM Op-
raHM3MOB Cylwin 3emnu He OrpaHu-
uMBaeTcs TONBKO cHabweHwem mx
anemeHTammn nutanma. Mousa seinon-
HSET ewe MHOro XXM3IHEHHO BaXCHBIX
@YHKUMH, 33 KOTOPbIE OTBETCTBEHHbI
onpepeneHHble ee CBOWCTBA — (M-

3MYECKMEe, XHMMMUECKne, HH(POPMa-
uMoHHbie U ap. (tabn. 3).
3acny)KMBaeT BHMMAHMA  TaKas

BAKHAR (PYHKUMSA MOUB, KaK (PyHK-
UM JKM3HEHHOro NPOCTPAHCTBA.
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Yxe [aBHO CTano M3BECTHO, YTO
OAHOW M3 FNABHBIX NPMUMH, OFPAHM-
UMBAIOWMX PACNPOCTPAHEHME MHO-
FUX BMAOB MBbIX OPraHM3mMoOB, SB-
nsercs orcyrcreme csobogHon M
NPMrOAHOM ANA PACTEHUA MATEepPH-
anbHOM cpepbl, B KOTOpoH Bbi OHM
mornm 6ecnpenaTcTBEMHO pAa3MHO-
»arbcs M pasemsarbcs. B cuny avo-
ro obcrosrennctsa Ha 3emne cy-
wecTByeT MWL HEe3HAuYMTeNbHas
yacte ocoben 6onbwuHcTBa BMAOSB
MO CPABHEHMIO C NOTEHLUMANbHBIM WX
KONMUECTBOM, KoTopoe morno 6wl
NOSBUTLCA B CNyYaE CHATHSA NMMHTM-
pytowmx paKTopos.

B. U. Bepraackum Bbino paokasa-
HO, uTo ecnu 6w 6bina npepocras-
NEeHa BO3IMOMHOCTL ANA BLIMMBAHMA
M pacceneHus Bcex NOSBNAIOWMXCS
ocoben, to Bakrepumu nokpeinn Gl
CNAOWHBIM KOBPOM BCIO NNAHETYy B
TeueHne NONYTOPA CYTOK, TEPMM-
Thl — B TEYEHME HEeMHOrMx ner, a
Takue Hanbonee meaneHHO pasmHo-
WAIOWMECH WMBOTHLIE, KAK CNOHbI,—
338 HECKONbKO CTONETHMM.

OAHaKO 3TOro He MNPOMCXOQMT
BBMAY OCTpEHWeN KOHKYPEHLMM
MEeMAY Pa3NMUHBIMM BMAAMM M OT-
CYTCTBMA NOAXOASNUMX YCROBMMH ANS
MM3HM HA 3HAYMTENbHBIX NPOCTPaH-
cTBax Hawel nnaHerbl. Tem He me-
Hee >kMBble OpraHM3mbl MNOCTOSHHO
CTPEMATCS OCBOMTL BCE HOBbIE W HO-
Bble mecta oburaHms, Tak Kak, no
obpasHomy Bbipawenunio B. U. Bep-
HAACKOTrO, Ha NOBEPXHOCTM NNAHETHI
MMEET MECTO «BCIOAHOCTL >KMIHMN».
Mpuuem «obnacts M3HM, NO-BUAM-
MOMY, PaclIMPSeTcs B reonoruue-
CKOM BpEeMEeHW, M BO BCAKOM CNy-
4Yae, HECOMHEHHO, 4YTO OHa BCerpa
OXBAaTLIBAET MAM CTPEMMTCH OXBATHTHL
AO KOHLA BCE AOCTYNHOE eN NpocT-
PAHCTBO Ha NPOTSHKEHMM, BEPOATHO,
BCEM reonorMyeckon  MCTOPMM».
U pencreutensHo, B npouecce 380-
NOUMM HM3HBL BbIWNA M3 MOPS Ha
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Cywy M MOCTENEHHO OCBOMAA MOHTH
BCIO ee NOBEPXHOCTHYlo obBonouky.
B xope 3TOro ocBoeHMs BO3HMKNA
nouseHHas cgepa 3emnM, B KOTO-
pon obutaer orpoMHOEe KOAMHECTBO
Bupos. Hanpumep, 6onee 90% Hace-
KOMBIX, 3TOW CaMOW NPEACTaBMTENb-
HOM rpPYynNbl XMBOTHbIX, Ha AONIO
KOTOPOM NPMXOAMTCS MNPUMMEPHO
NONOBMHA BCE€X BMAOB MMBOTHbIX
3emnu (6onee ofHOro mMNNMOHA),
B CBOEM )>KM3HEAEATeNbHOCTH TaK
MNWM MHAue CBA3aHbI C NOYBOW.

He meHee npumeuateneH um TOT
aKkT, 4TO B NOuUBE COCPEAOTO4EHa
60nbWan 4AaCTb 300MACChl HA3EMHbIX
naHpwagros cywn. Moacuersi no-
Ka3anu, 4YTO COBOKYMHOCTb J>KMBOT-
HbiIX, O6MTalOWMX HAa NOBEPXHOCTH
3emnu, 3aMeTHO ycTynaet no obuwe-
MY CBOEMY Becy COBOKYMHOCTM
NOYBoOBMTAIOWMX HKMBOTHBIX.

To, 4TO NOuYBa BLINOAHAET PYHK-
UMIO  HKM3HEHHOrOo MNPOCTPAHCTBa,
Heob6x0QMMO yuMTbIBATE NPM pa3pa-
6oTke TeopeTMUECKMX M NpaKTHye-
cknux Bonpocos. Tak, cnepyer no-
MHMTb O TOM, YTO 3aCTPOWKA M XO-
3ANCTBEHHOE OCBOEHME  KPYNHbIX
3eMeNbHbIX MAacCMBOB MOXKET MpM-
BOAMTL K CYLLECTBEHHbIM M3MEHe-
HUAM B NOYBEHHOM MMPE IKMBbLIX
cyuiecte — BbI3bIBaTh  rubens  unm
MHUrpaumio mHorux Buaos. Hanpu-
Mep, 3a nocneagHne [ecATMNETHS
OTMEUYEHO 3HauMTenbHoe nNPOABK-
MEHNE Ha CeBep HEKOTOPbIX 3emne-
pO€eB CTENHOM 30Hbl B CBS3M CO CBE-
AeHnem necos.

Dpyron BawHoW 6uoreoueHoTn-
4ecKoM (YHKUMEeNH NOo4B ABNNETCH
pyHkums wuamwa, 6narogaps Koro-
POM NOYBA OKAa3bIBAETCH HE NPOCTO
BMECTMMULEM >KMBBIX CYLLECTB, HO W
6NnaroycTpoeHHbIM  AOMOM, 33lUM-
WaIoWMM OT NEepeoxnaKAeHUs B
XONOAHOEe Bpems M neperpesa s
wapkue aHu. ITomy cnocobctsyer
TOT PaKT, 4TO TEMNEpPaTypPa M BNaX-



HOCTb BO3AyXa B No4YBe noaBepiKe-
Hbl MeHee pe3kum Konebarnam, uem
Ha NOBEPXHOCTH 3emnu.

370 CBOWCTBO NOYBLI OKAa3biBAeTCH
0co6EeHHO NONE3HbIM ANA KUBOTHBIX,
obutalouMx B NycTbiHe, C €e pe3KM-
MMH CYTOUHBIMM M CE3O0HHBIMM Nepe-
napgammn temnepartypbi.

HepauyunoHansHoe 3emnenonb3o-
BaHWE NPMBOAMT HE TONLKO K yXYA-
weHuo 6ananca nuTarensHeix 3ne-
MEHTOB M BOAHOrO PEXMMA MNOuB,
HO WM AenaeT MX MNAOXMM IMNbEM,
ManonpuroaHsim ANs obutanua ps-
A3 OPraHU3ImoB.

K nepson rpynne 6uoreoueHotn-
YeCcKMX QYHKUMHW NOYB OTHOCHTCH
TaKKe ONopHas yHKuMs, Kotopas
NoO3BONSeT PAaCTEHUMAM COXPaHATb
BepTMKanstHoe nonoxeHue, bbiTb
YCTOR4YMBBIMM M NPOTMBOAENCTBO-
BaTb CMNE THKECTM.

3HaueHmne 3TOW PYHKUMM NOKA
yunTbiBA@TCA He pocvarouHo. B 1o
e Bpems NONHOUEHHble 3HAHMS O
Hel, BEPOSTHO, MOMOryT NonHee No-
HATb MHOrME SBNEHMA B XM3HW pac-
TEHHMW M IJKMBOTHBIX.

Ocobyto rpynny obpasyior 6uo-
reoueHoTM4YeckMe (QYHKUMM NOYB,
CBA3aHHbIE C XMMMHUYECKMMH W Buo-
XMMMYECKMMMU €e CBOMCTBAMM. 3a€ecCh
cnefyert Ha3BaTb PYHKUMIO NOYB Kak
MCTOYHMKA INEMEHTOB MUTaHMA. ITO
opHa M3 Haubonee BaXKHbIX M XxOpO-
WO M3BECTHbIX ¢yHKkumn nous. OT
Hee NPSMO MNAM KOCBEHHO 3aBUCMT
cyu,ecTBOBaHMe NOAaBAAIOWEN Yac-
TH XKMBbIX OPraHM3mMOB, TAK KaK XM-
MHUYECKHEe INEeMEHTbI NOUBbl MAYT HA
NOCTPOMKY TKAHEM PAacTEHUM U MHO-
rMX MMKPOOPTaHWM3MOB, NPUHHUMAIOT
yuyacTue B CnoXHenwmnx Guoxumuye-
CKMX Npoueccax.

B  kauectBe camMocCToATENLHOM
cnepyetr BoigenuTb (yHKUMIO Aeno
BNArM, 3N€MEHTOB MUTAHMA M dHEp-
run. CywHOCTb 3TOW (PYHKUMM CO-
CTOMT B TOM, 4TO B NO4YBE MMmeeTcs

pe3eps Ha3BaHHLIX KOMMOHEHTOB,
KOTOPbIH WMCMNONL3YeTCS OpraHW3ma-
MM NPM M3pacxopoBaHun Hanbonee
NerkopocTynHeix 3anacos. B nou-
BEHHOE 3HepreTuMyeckoe M nuuiesoe
Aeno BXOAAT MMHepanbHbie coeau-
HEeHMS,  33KOHCEPBMPOBAHHbIE B
KPUCTAaNNMYECKMX PelleTKax M CKOo-
arynupoBaHHbIX FyMYCOBBIX KHCNO-
Tax, NOABMIKHbIE COEAUHEHUS W Bna-
ra, Haxopswmecs 8 rnybokmux ropu-
30HTax M Ap.

Hanuune paeno obecneumsaer cy-
wecreoBaHue  OpPraHMamos,  He-
CMOTPA HA NEPHMOAMNHECKU BO3HM-
KalouMe nepepbiBbl B NOCTYNAEHWM
B MOYBY BNAaru, Tenna, pacTurenbHo-
ro onapa, yaobpewnin. OHo 3anor
YyCTOM4MBOCTHM NOYBEHHOrO NAOAOCPO-~
AMA M NoaAepIKaHMa Heobxoanmbix
YCNOBUM CYWECTBOBAHMA MMBLIX Op-
raHuamos cywmu. B cnyuyae, korpa
no4YBeHHOE Aeno HeBenuKo, B cHab-
K€HMM  OPraHM3mMOB  4acTo  Ha-
cTynaiot peskue nepebou. Ha takmx
no4yBax MOryT Cyuw,ecTsoeate B OC-
HOBHOM BMAbI, NpucnocobnenHsie k
pe3kum konebanuam ruaporepmu-
4eCKOro M MULIEBOTO PEXMMAa MOYB.
Mpumepom nous co cnabo pasem-
ThbiM AEMNO ABNRIOTCA TaGMHbLIE NOou-
Bbl HA OAHOPOAHBIX MOLLHLIX NECKax,
3aHATBIX HENPMXOTAMBON OBLIKHO-
BEHHOM COCHOM.

K 3ton rpynne oTHocuTca Takme
nouBeHHas (PYHKUMA CTUMYNATOPaA
M uHruburopa psaga Gnoxmmmuueckmx
npoueccos, NPOTEKAalOWMX B nouyse.

3ta (YHKUMA OCYLLEeCTBNSNETCS
6naropaps copepaHuio B nouyse
6uonormyeckn aKTHBHbIX coeauHe-
HMHK, KOTOpbIE YCMAMBAIOT  MAM
ocnabnsaotT mHorue Guoxmmmuueckue
npoueccbl, NpoTekaiouiMe 3a€Ch.
B 3toi cBA3M 3acnykuBaer BHUMa-
HMS MAEes COBEeTCKOro uccnenoBarte-
ns E. N. TpoMukoro o Tom, 4To Nou-
Ba MOXET PAacCMaTPHMBATLCA KAk
(PepMEeHTATUBHAA CHCTEMA.
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Cneaylowas pasHOBMAHOCTb NOY-
BeHHbIX BHOreoueHoTHYECKNX BYHK-
umi obycnosneHa Tem, 4TO nousa
npeactasnser cobon  TOHKOAMC-
nepcHylo cucremy, obnapatowyo no-
BEPXHOCTHO-aKTHMBHbIMM cMnamm,
BO3HMKAIOWMMM HA rpaHMue pasfe-
NA NOYBEHHBIX KONNOMAOB M OKPY-
MaoUEeR Mx BOAHO-BO3AYLWHOMN cpe-
Abl. Bnarogapa 3tMm cunam nousa
cnocobHa 33pepMmmMBaTL MHOrMe co-
€eAMHEeHns, NocTynalowme 8 Hee C aT-
MOC(EPHBIMM OCAAKAMM M MbINGIO.
NlabopatopHble onbiTl € PUNLTPO-
BaHMEM KONNOMAANLHLIX PacTBOPOB
yepes NouBeHHble KONOHKM NoKasa-
NK, YTO NORABAAIOWLAN HACTb PUALT-
pyembix COEAMHEHMI  3afepIKMBaET-
CA y)Ke B BEPXHMX CNOAX NOYBbI.

Mousa moxer akTMBHO apcopbu-
pOBaTh HE TOABKO KONNOMAANbHBIN
Mmarepman, HO M MONEKyNSPHO-
pacTsopumble COEAMHEHNS, MHOrMe
M3 KOTOPbLIX NEPEXOAAT B COCTOSHUE
06MEHHOro NornoweHKs Ha nosepx-
HOCTM TOHKOAMCMNEPCHOM KONNOM-
AanbHok asbl nous. AgcopbumoH-
Has cnocobHOCTb NOYB NOKa ewe He-
AOCTATOYHO YYMTbIBAETCA B MNO4BO-
BefleHUn W NPaKTuke. B 1o e sBpems
umeloTCH otaentHsble pabortsi
(B. B. NoHomapesa 4 ap.), rosops-
wmre o Tom, uto 6Gnaropaps yaep-
»aHMIO NOYBEHHO-PACTUTENbHLIM
NOKPOBOM COEAMHEHMIH, MNOCTyNnalo-
WKHX C aTMOCEPHbIMM OCafKaAMM K
NbINbIO, OPraHM3mMbl MOryT CcywecTt-
BOBaTb HA NOYBAX C HM3KMM ecTecT-
BEHHbIM NNOAOPOAMEM, Hanpumep

nopsonax, passuTbix Ha 6eaHbix
KBAPLEBbLIX NECcKax.
AncopbumuoHHas ¢yHKUMA nous

BbIPAXAETCS HE TONbKO B 3axBarve
MOYBOM NOCTYNAlOUWMX B HEE COoenm-
HEeHWH, HO M B YAEpPI)KaHWM Ha no-
BEPXHOCTM KONNOMAHBIX YACTHL, NOY-
BEHHBIX MMKPOOPraHmamos. ITa
AEATENbHOCTb NOYBbI MMEET BaX(HOEe
3HaueHune, Tak kak He Byab ee, 6onb-
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Was 4acTb MMKPOOPraHW3MOB, NO-
BMAMMOMY, yHOcunack Buli 3a npe-
A€Nnbl MNOYBEHHOro NPOMMAS C HM-
CXOAQNUMM TOKOM Bnarum. Yuer
cnocobHocTM noue k aacopbumm
MMKPOOPraHM3mMOB Nomoraer non-
Hee NOHATL MHOrHe CTOPOHbI MNOYBO-
obpazosarensHoro npouecca.
B vactHoCTM, aacopbuMOHHON PYHK-
umen moxer 6biTb obbvacHeHo 3a-
METHOE YyBEeNMYEHME B HEKOTOPbIX
NOA30NMUCTLIX MNOYBAX YMCNEHHOCTH
MMKPOOPraHM3MOB B CpeaHen M
HMIKHEN YacTu npoguns, oborawen-

HOM TOHKOAMCNEPCHBIM  MaTepua-
nom.

bonswon MHTepec npeacTaBnstoT
6uoreoueHoTuueckue PYyHKUMM

NouB, CBA3aHHbIE C €€ MH(OPMAaLM-
OHHbIMK cBOMCTBaMKM. B nocnepnee
BpeMS NO4YBA BCE Yalie PaccmarTpu-
BAaeTCA KAaK WMH(POPMALMOHHAS CH-
crema, cnocobHas nepepasars Ha-
censowmnm ee 6MoueHosam mHepop-
MauMIO O COCTOSHMM cpeabl ObuTta-
HMA,

Cosetckue nccnepoearenm
A. N. bepmana n C. C. Tpopumos
PaccMaTpHMBAIOT NOYBY KAK NamsTh,
B KOTOPOW 3aMKCMPOBAHA NpO-
rPaMma BO3MOXKHOCTEN (DYHKLMOHM-
POBaHWA CBA3AHHBLIX € Nousoi 6uo-
LeHO30B, TaK KaK NPOUECcChl M CBOW-
CTBA NOYBbI NPEACTaBASNIOT, NO MX
MHEHMIO, MEXAHW3M, BO3HMKWMHHA B
pe3synsTate apantauumu GuoueHosoe
K okpyaowen cpepe. MHTepecHo
MHEHHE COBETCKMX Mccneposarenen
B. O. Taprynesna u U. A. Cokonosa
O nouse Kak AByEeAMHOM Tene, CoO-
cToswWweMm M3 NOUBLI-MAMATU — KOMN-
NeKca YCTOW4YMBbLIX CBOMCTB M Npu-
3HaKOB, BO3HWKAIOWMX B XOAE BCEM
MCTOPMM PAa3BMTMA MNOUBEHHOro Te-
Na, N NOYBbI-MOMEHTA — COBOKYMHO-
cth Hanbonee M3MEHYMBLIX CBOMCTB
NOYBLI, €e COCTOAHMSA B8 COBPEMeH-
HbIKM 3Tan PAa3BMTHA.

Bnaropaps MHPOPMALUOHHBIM



CBOWCTBAM MNO4YBA MOXKET AaBaThb
CBOEro poAa CUrHansl AN psAa ce-
30HHbIX BMOnoruyeckux npoueccos.
Tak, B ycNOBMAX CEBEPHOM Tanru es-
poneickon uvacth CCCP eepyuum
¢akTopom npobyxaeHus pocta
KOPHEW B €nbHWKE YepPHMYHO-3ene-
HOMOWHOM NBNSETCA Temneparypa
nouyssl. B cBs3m ¢ 3tum Ha 6Gonee
XONOAHBbIX 3aTONNAEMBIX  TanbimMh
BOAAMM NOYBAX POCT €NKM 3aAepPXM-
Baetca Ha 10—20 aHen, HecmoTps
Ha TO 4YTO Temnepatypa BO3AYXa
6naronpustcreyer serevauun. Kpo-
Me Temnepartypsbl, B KAYECTBE CHUrHa-
nos, perynupylowmx ce3oHHoe pas-
BUTME, MOXKET BbICTYNATh TaK)ke BOA-
HbIH M CONEBOM pexxhm nNous.

Apyron QyHKuMEH, OCHOBAHHOM
Ha  MH(OPMAUMOHHBIX  CBOWCTBAX
NOuYBLl, SABNAETCA NOYBEHHAR (PYHK-
UMA NYCKOBOrO MEXaHW3Ma HEeKOTO-
pbIX CYKUECCHH PacTUTENbHOro no-
Kposa.

B kauyectee camocToATENbLHOM
rpynnsl  Bsigensiotcs GuoreoueHo-
TMUYeckne (QyHKUMM MNOuBBI, OCHO-
BAHHbIE HA €€ UEeNOCTHbIX CBOWCT-
BaX W NPOUECccax, BKAIOHAIOWMX B
cebs cucrtemy B3aMMOCBA3AHHBLIX
YaCTHbIX CBOMCTB M  NPOLLECCOB.
B 3toi rpynne B 4Mcne nepebix Ha-
3biBaeTCcs noyseHHas PyHKUMA
TPAHC(POPMALUMM BEULeCTBA M IHEp-
ruu, nocrynaouwmux 8 6uoreoueHo-
3bl MNM Haxoaswmxca 8 Hux. Bnaro-
Aaps 3TOM QYHKUMM BO MHOrOMm
ocywecTensercs TAKOW TpaHAMO3-
HbI NO csoum macwrabam npouecc,
kak npeobpasosaHne nepsBoOHaYans-
HO noutn BecnnogHbIX ropHLIX NO-

POA NOBEPXHOCTHOrO CNOSA  NMTO-
cepbl B MPUrOAHBIN ANA IHKU3IHM
MHOTOUYMCNEHHBIX BWAOB OPraHM3-
mos cybcerpar.

K 3voi e rpynne cnepyer oT-
HeCTHM TaKYI0 BaXXHYIO QyHKuMto
nous, kak ¢yHkumuo BydepHoro wu
3awMTHOro 3kpaHa bGuoreouerosos
3emnu, NPefoOXPaHAIOWEro ux OF
Paspywarowero AeWCTBUS 3PO3MM,
yxoaa 6uonoruyecku ueHHbIX raso-
06pa3HbIx coeauHeHui B aTtmocge-
Py, NOTEPU 3NEMEHTOB NMTaHMs C
HMCXOAAWMM TOKOM BNArM, PesKux
konebaHuin Temnepatypbl M BRaM-
HOCTM M T. A.

BawHOM, HO NOKa ewe HepoCTa-
TOYHO M3YUYEHHOW YHKUMEeH nous
ABNSEeTCn ee Ponb (PaKTOpa 3IBONIO-
UMM OPraHM3moB Cywk 3emnu.

MNTOrom BO3HMKHOBEHMA W B3a-
umopencTens mexay coboin scex
PYyHKUUN RBNASETCA TO, YTO NOYBA B
KOHEYHOM CYETE CTANa BAXKHEHWMM
ycnosuem Cyu,ecTBOBAHMSA XM3IHW HA
3emne. MOXHO CKa33aTb, 4YTO XM3Hb
Ha KOHTMHEHTax NNaHeTsl B ee COo-
spemeHHON opme 6bina bl HeBO3-
moHa 6e3 pasBMTOro NOYBEHHOro
NOKPOBAa, KaK OKa3anock 6Gbl HeBO3-
MOXHBIM CYLLECTBOBAHME NOYBEHHOMN
obonoukn 3emnmu 8 cnyyae yHMUTO-
EHMSA PACTUTENLHOIO MMPA MU MU-
pPa NousoobMTAIOWMX IKMBOTHLIX M
MHMKpPOOPraHu3mos. BoswukHye &
xone efMHOro npouecca CraHosne-
HMA M pa3suTua Buocdepsl, 3TH Npu-
POAHbIE (PEHOMEHbI CTanu Hepas-
PbIBHBIMM B CBOEM AaNbHENWEM CY-
LWeCTBOBAHMM M IBONIOLMM.



Kakue rxe u3meHeHMs OXxuAaaloT
noyeeHHbIH Nokpos 3emnn 8 HGnan-
wanwem Byaywem?

PaccmatpuBas 3TOT CNOXHbIKM BO-
npoc, HeobXOAMMO OTMETHTb, 4TO
KNMMAT, PACTMTENbHLIM M MMBOTHBIM
MMP Hawew nnaHertsl, ee pensed M
AHEBHble FOPM3OHTbLI FOPHBLIX NOpoA
He Haxopsatca B nokoe. OHu Ha-
XOASNTCS B COCTOAHMM HENPEPLIBHOrO
M3MEHEHMUS, BbI3bIBAA TEM Cambim
onpepenenHsie npeobpasosaHus s
mupe nous. [Mo3atomy nouyseHHbIH
nokpos 3emnu, Habnopaemsbii B Ha-
crosuee spems, 8 Byaywme anoxu
3aMEeTHO M3MeHWT cBOoW o6nuKk nop
BAMAHMEM €CTECTBEHHOTrO Pa3BUTHS
sepxHeln obonoukn nnaHertsl. OpHa-
Ko sonpocel 6yAywMx n3meHeHWH
NOYBEHHOro nNokpoea 3emnu B pe-
3ynbTate ee 3BONIOUMM OTHOCATCH K
4YMCNy TPYAHOPAa3pelwMMbIX. 3HaUM-
tensHo 6onee onpepenexwHo pe-
waoTcs Bonpocki npeobpasosaHus
NoYs NOA BAMAHWMEM [ENTENbHOCTH
uenoBeKa, KOTOpbLIH 3@ nocnepgHee
cTtonetMe BHOCMT 4acTo kyaa Gonee
cepbe3Hbie U3MEHEHUS B NOYBEHHOEe
LApPCTBO, Yem CTUXMMHbIE CHNBbI NPU-
poAs!.

Cras MOryu,eCTBeHHOM CHMNOMK, Ye-
NOBEYEeCTBO HAYANO OKA3bIBATH CY-
wecrseHHoe BO3/eHNCTBME NOUTH HAa
BCe NPMPOAHbIE NPOLECCHl, C KOTO-
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Byaymee mous

PbIMM OHO BCTYNaeT B COMPMKOCHO-
senme. [lousbl — spkui  nNpumep
rPaHAMO3HOro MO CBOMM MACWTa-
6am BAMSHMA YenoBeKa Ha NpupoAy.

Mo nopcuetram okono 30% cywm
33HSTO NOA NawWHM, Nyra M nacTbu-
wa. 3HaunTenbHas 4acTe 3emnu no-
KPBITA@ )JKMNbIMK, XO3SHCTBEHHLIMM
noctpomkammu u poporamu. Cemuac
TEpPPMTOPHH, MCNONLIOBAHHLIE NPO-
MBIWAEGHHOCTLIO WM CTPOMTENLCTBOM,
33HMMAIOT [ECATKM M COTHM ThICAY
rfa B8 Manbix CTPAHAX M MHANMOHbI
reKTapos B MPOMbLIWNEHHO Pa3Bu-
ThIX, KPYMHbIX rocyaapcreax. Mocre-
NeHHO Ha pasHMHAX 3emnu MmoXker
He OCTaTbCA HW OA[HOro KPYMHOro
PernoHa, NOuYBEHHLIM NMOKPOB KOTO-
poro He 6bin 6bI M3MeHeH 4enose-
kom. K coxaneHnio, 3to nameHenme
O4YeHb HAacTO CKa3blBaeTCs OTPHua-
TeNLHO Ha NNOAOPOAMKM Nous u Gna-
ronoNyuuM HACEeNAoWMX MX Opra-
HM3MOB.

MpumepoB TOro, kak paspywaror-
CS M AerpagMpyloT NOYBLI NOA BAMS-

HMEM XO3AMCTBEHHOWM AeATenbHo-
CTM 4YeNOBEK3, MOXHO NpHUBECTH
MHOrO.

B CLUA npu ocsoeHuM 3emenbHo-
ro ¢oHpa M3 167 MAH. ra NaxoTHeIX
semens 20 mnH. ra 6s1n0 nonHocTeO
paspyweHo, 20 MnH. ra nouTH pas-
pyweHo, Ha 80 mnH. ra 6eino no-



TepssHo 6onee NONOBMHBI MNM uer-
BepTM BepxHero NAOAOPOARHOro
cnos nousbl. [Jpyrumu cnosamm,
okono 75% 3emenb okasanuch cepb-
€3HO noBpexaeHHbiMKM. B uenom
ANS HaweW NNaHeTbl Pa3max aHTPoO-
NOreHHOM 3pO3MM M fEeHy[aumuM ARo-
ctur HebbiBansbIx pa3mepoB M cocras-
nser 10 mnpa/T B rop, 1. e. okono
40%o0T konuuecTBa Beujecrsa, exxe-
FOAHO CHOCMMOro C NOBEPXHOCTH
3emnn B peku, mops, OKeaHbl.
bopsba c aposunen B Hawewn cTpaHe
PaccMaTpMBAETCS KaK BAXKHas rocy-
AAPCTBEHHAA 334343, M 3TO OTpake-
HO B CMEUManNbHOM MOCTaHOBNEHMM
UK KNCC wu Cosetra MuHucrpos
CCCP ot 20 mapra 1967 r. «O He-
OTNOXHBIX Mepax Mo 3awMre nouys
OT BETPOBOW M BOAHOW 3PO3MMN».
CywiectBeHHOMY WM3IMEHEHMIO K
Aerpagaumum MoryT noaseprarbcs He
TOABKO NOYBLI, BOBAEYEHHbIE B
CEeNLCKOXO3AMCTBEHHOE  MCMNOAbL3O-

BAHWE, HO W MOUBbI HETPOHYThIX
nanpwagros. OaHOM M3 rnaBHbIX
NPHYUH M3IMEHEHMA AEBCTBEHHbIX

no4Ye SNBNAETCA NOCTYNNeHHe B HHUX
C atmocdepHsiMM ocagkamu Gone-
Woro xonnuyecrsa raaoobpasHbix or-
XOA08B NPOMBILAEHHOCTH.

B HacTosuiee Bpems B BO3AYWHbBIN
OKeaH NnaHeTsl NONafaer orpomMHoe
KONMYECTBO XNOPa, CONAHON M cep-
HOM KMCNOTbI, KOTOPbIE CMALHO NOA-
KMCARIOT  atmocdepHble  0CaaKM.
B pe3synsbvate, no aaHHeIM eBponen-
CKMX M CKAHAMHABCKMX MCCNepnoBa-
HuH, pH armocgepHbix ocagkos 3a
nocneaHue roAbl BO MHOMMX Pano-
Hax ymeHbwmnca ¢ 55—6 po 4, a
vacto Ao 3. B cBa3m ¢ 3TUm akTuBK-
3MPOBANOCL BbIMbIBAHME NMTATENb-
HbIX 3N1€MEHTOB M3 MOYBbI M BO3-
HUKNA NoTpebHOCTL B ycuneMmumu ux
M3BECTKOBAHMSA.

Pasymeercs, xo3ancTBeHHas pes-
TENLHOCTL 4YEeNnoBeKa NPMBOAMT He
TONBKO K CHMIKEHWIO €eCTeCTBEeHHO-

ro nnopgopoaus obpabarbisaembix
nous. Bce uawe n uyawe nouysa, so-
sneuenHas 8 obpaborky, He TONbKO
COXpaHseT cBOe nepBOHAuanbLHOEe
nNoAOpPOAMEe, HO M CyU,eCTBEHHO
NPMYMHOMXAET ero. MHorue noussbl,
obnapaswme B €cTeCTBEHHOM CO-
CTOSHMM  MHHUMANbHLIM NAOAOPO-
AMEM — CONOHLbI, COMNOHHAKM, 3a-
6onoueHHbie 3emnu M Ap.— noche
MEeNMopaumMin  CTanu NPMrOAHBIMM
ANS BO3AENLIBAHWA LLEHHbIX CENbCKO-
XO3AMCTBEHHbIX KynbTyp. OpHako
paspywamouee BO3AEHCTBME UENO-
BEKA HA NOUBEHHbIN NOKPOB 3emnu
BCE el\e CAMLWIKOM BENMKO, M Tpe-
6ylOoTCS HEOTNOXHblE MEpPbl NO 3a-
wKuTe M OXpaHe nous.

Moa BNMSHMEM XO3ANCTBEHHOM
AEATEeNsHOCTH MOuYBbl MOFYT npe-
Tepnesatb cambie pa3HOO6pa3Hbie,
B TOM 4YMCNEe KApAMHANbHBIE M3me-
HeHus. Moatomy, obcyxwaas sonpoc
o 6yaywem nous, Heobxoaumo pac-
CMOTPETb HOBblE TEHAEHUMM BO
B3aMMOOTHOWEHHAX YeNoBeKa M
MOuYBbI, BO3HMKLWIME B CBA3M C 3aAa-
4aMW PaUMUOHANBLHOrO MCNOAb3OBa-
HMS W COXPAHEHWS NPMPOARHON cpe-
Abl, ee rnybokoro m BcecTopoHHe-
ro nosHaHnus. K uucny takmux 3apau
cneayert otHectu: 1) nonyuenue ao-
CTaTOYHOro KONMYECTBA MONHOLUEH-
HbIX NPOAYKTOB NMTaHMA ANA BCe-
BO3PACTAIOWErO HACENEHMS NnaHe-
Tbl; 2) NnoaAepiIkaHne ONTUMANbLHOro
pexxuma M bBnaroycrpomncrso 6uo-
chepsl; 3) coxpaHeHue yuacTKos
AEesCTBEHHON NpupoAabl M Yraybnen-
Hoe ux no3Hamue. Pewenne 3Tnx 3a-
Aau u Byaer Bo mHOrom onpepensito
6yaywee nous.

3HAUUTENBHOrO yBEAMYEHUS NPO-
AYKTOB NMUTaHMS MOXKHO A[OBUTLCS
HeckonekMmmu nyTamu. Hanbonee
NPOCTOM NYTh — 3TO BOBAEYEHWE B
06paboTky euie HEOCBOEHHBLIX NOuB.
B HacToswee Bpems Ha 3emne pac-
naxaHo okono 12% nnowaam cywm,
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okono 179% 3aHATO nyrammu u nacr-
6uwamm. ITH uMPpPLI Ha nepsbIn
B3rNAA He SABNAIOTCA NPEAENbHLIMM,
HO HaAQO Yu4MTBIBATB, 4TO AyuwMe
3eMnM  y)Ke OCBOEHbI M MO3TOMY
AanbHenwee ysenM4YeHWE MOCEBHbLIX
NNOWanen BOIMOXKHO NUWb 3a cyer
soBneueHus 8 obpaborky menee
nnoaopoAaHsiXx nous, Tpebyrowmx
TEX MAM MHbIX menwopauunin. B ue-
NOM, NO AAHHBIM COBETCKOro MC-
cnepoearens H. H. Pososa, obwas
PacnaxaHHoOCTb BCEX PAaBHWMH MMPA
MoOXeT cocTasuTe okono 23,5%.
B 6nmmanwme pecatmnetns cneayer
0XKMAATb WMPOKOro BOBNEYEHUR B
06paboTky pesepBoB NAxOTHONPM-
roAHbix 3emens, ocobeHHo B8 pas-
BMBAIOWMXCA cTpaHax Asum, Adpu-
kM u KOwHOM Amepmku, B KOTOPBLIX
npoxxusaetr okono 809% HaceneHus
3emMHOro wapa.

OpHako yBenuueHue cenbCcKOXo-
39MCTBEHHOMW NPOAYKUMM 33 cuer
pacwupeHus nNaxoTHbIX Nnowaaen
NOMOXKET NWWb OTHACTH BOCMONHMTbL
AecpMunT NPoAyKTOB nuTaHms. Mon-
HOEe pelweHue NPOAOBONLCTBEHHOM
npobnembl BO3MOXHO NMWbL NPM
yCNOBMM NONYHEHUS MAKCUMMANbHO
BLICOKMX ypoOXaes Ha yke obpaba-
TbiBaembix naowannsx. [pu 3ITOm,
KPOME XMMMH3AUMK M  TexHM3auuu
cenbckoro xo3sncTea, ocoboe 3Ha-
ueHne npuobpertaer panbHenwas
pa3paborka HayuyHo OBOCHOBAHHBIX
APMHUMNOB NEPeAoBOro  3emne-
Aenns.

M3 ymcna npuHUMNOB pauMoHanb-
HOro 3emnenonb3osaHus 6Gnmkan-
wero 6yayuwero nepsocTeneHHoe
3HaveHne npuobperaer nogxop k
NOuYBE KAK K LLEeNOCTHOW AMHAMMYHOM
NPUPOAHON CUCTEME, JKMBYLLEN OCO-
60l CNOXHOMN MM3HBIO. DTOT noa-
xon Tpebyer yuuTbiBaThL B3aMMO-
AENCTBHE BCEX NPOLECCOB, NPOMC-
XOASWMX B NOYBE, NOckonbky Bonb-
WMHCTBO M3 HUX B3aMMOCBA3aHbI M
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M3MEHEHME OAHOrO MOXKEeT npu-
BOAMTb K NEPEeCTPOMKEe BCeN BHYTPM-
noyseHHoM o6cTaHOBKM.

Hanpumep, HapyweHue npouec-
coB 06pa3osaHMn CTPYKTYypbl NOYBSLI
NPUBOAMUT HE NPOCTO K M3IMEHEHMIO
ee CNOXEeHMA, NNOTHOCTM M BA3KO-
CTH, A BbI3bIBAET FAMMY M3MEHEHMH
B CBOMCTBAX NOuBLI: €€ ruapoTep-
MHYECKOM pexmume, B Buoxumuue-
CKMX, MUKPOBMONOrMUEeCcKMX M MHO-
rux apyrux npoueccax. Moatomy ne-
PeAoBas NOYBEHHO-ArPOHOMMUYECKAN
Hayka y»e cenuac tpebyer obs3a-
TEeNbHOro NPeABapMTENBHOrO aHanNM-
3a nocneactsuin or noboro Hosoro
BMELATENbCTBA B MM3Hb MNOUBLI,
CTPOroro KONMYECTBEHHOrO Yyuyera
BLIFrOAbI, KOTOPOE OHO NPHHeceT, M
3aTpart, OTpMUATeNnbHbIX CNEACTBMMA,
¢ koTtopbimn OHO Bypert ces3aHo.

To, 4TO MmHOrue nPOrpeccHeHbie
HAYMHAHMA B CENbCKOM XO3ANCTBE
NPMHOCAT, KPOME NOoNb3bl, AONOAN-
HUTENLHbIE 3aTPaThl, & 4acTO M He-
enarenbHbie NOCNeACTBMA, M3BECT-
HO y»e pasHo. Hanpumep, B pe-
3yNbTaTe MHTEHCMPHMKAUMM CENLCKO-
ro XxO3SWCTBA, BbIPA3MBWENCS, B
UACTHOCTH, B COKPALWEHWM NOCEBOB
6060BbIX pacTeHMH, 3HAUMTENbHO
CHM3MNOCL ecTecTBeHHoe oborawe-
HME MAXOTHbIX NOYB A30TMCTLIMM CO-
eAMHEHUSIMM 33 CYET AEeATENBHOCTM
knybenbkoBsbix HakTepun, ycBau-
BAIOWMX M3 BO3AYXA MMNANOHBI TOHH
a3ora exxeropHo. B utore o6pabarsi-
Baemsble MOYBLI CTANIM HEQOMONYUATh
6onbwoe Konuyecteo 6Huonoruye-
CcKOro asora.

OrtcyTcTBMe AOCTATOYHO HAacToOro
YepenoBaHMA KynbTyp NO NONAM B

MHTEHCMBHBIX cesoobopotax npu-
BENO K YBENUYEHHIO YUCNEHHOCTH
speaurtenen CeNbCKOXO3ANCTBEH-

HbIX NOCEBOB, PE3KO CHMIKANOLULMX
YPOXaHHOCTL MHOrmx coptos. [o-
3TOMYy NpM MCNONbL3OBAHMM NOuB B
6nmmaniwem 6byaywem ocobenHo



Ba)KHOe 3HaueHne npuobperaer 3ko-
Homunueckoe obocHoBaHne 3doex-
THBHOCTH NO6HOro AOCTaTOYHO Kpyn-
HOrO HaYMHaHMA, CBOEBPEMEHHAR
pa3paboTka meponpuatui, HenTpa-
NM3YIOUAMX BO3MOXHbIE OTPMLATeNnb-
Hbl€ NOCNEACTBMA OT HOBOBBEAEHMWM,
npenBapUTENbHANA BCECTOPOHHAR MX
NPOBEPKA HA OTPAHMYEHHbLIX OMbIT-
HbIX NNOWAAAX M MOAEensx.

Apyroi BakHbIA NPMHUMA, HA KO-
Topbiin 6yfer onupaTteca 3emnenons-
3osaHne 6nmxanwero 6Gyaywero,
3TO NOAXOA K NOYBE KAK K AMHAMMY-
HOMY KOMMOHEHTY naHAawagra.

Takok noaxop no3eonser BuaeTb
M CBOEBPEMEHHO Y4YMTbIBATL CHAb-
HYIO U3MEHYMBOCTb NOYB BO Bpeme-
HM M NPOCTPAaHCTBE, 3acTaBnser pas-
pabartbisate cuctembl 3emnepenus,
MAaKCMMAaNbHO Y4YMTLIBAIOWME MECT-
Hble O0COBEHHOCTM NOouYB M TeHAeH-
UMM MX MIMEHEHMUA.

Byaywee nous 6yaer Takke Bo
MHOrom 3aBMCETb OT HAaWero NOHM-
MaHMA  OAHOro M3  BAXKHEWLWMX
CBOMCTB NOYBbI — €€ MNNOAOPOAMA.
Ye cenuac sce 6onbwee 3HaueHue
npuobpertaer ocosHaHme TOro dak-
Ta, 4TO NNOAOPOAMKE NOYBLI — ABNE-
Hue oTHocuTtenbHoe. OpHa M Ta e
noysa moixetr 6EbiTb NNOROPOAHON
ANR OQHOro BMAA M HENNOAOPOAHOMN
ANS APYroro unu ke NAOAOPOAHOMN
ANS NAHHOrO BMAA B OAHM roAbl M
npaktuyecku 6ecnnoagHon B Apy-
rne. MonHbik y4yer oTHOCUTENBHOCTH
NOHATMA nnogopoamn notpebyer
TAKMX CMCTem 3emnenenus, npu Ko-
TOPbIX NOYBEHHbIE YCAOBWUS M MO-
TPEeBHOCTM B HMX KOHKPETHBIX BO3-
AenbiBaembix KyabTyp Geian 6b1 npu-
seaeHsl 8 Hambonee nonWoe cooT-
setctene. Pewenne 3ton npobnems
NOMOXKET He TONbKO AOMNOAHMTENb-
HO NOAHSATL YPOMAW, HO M 3HAYM-
TENBHO  yNy4WwMTh MX  KayecTeo.
Mpobnema ke kKavecTea yporas se-
NAEeTCA OAQHOM M3 HACYUiHbIX.

Xapakrtep 3emnenonb3oBanus 6y-
Aywero 6yper sce cunbHee 3a-
BMCETb OT KOMMNNEKCHOro UCNONbL3O-
BaHMs Bcex HAKTOPOB, Yyu4acTeylo-
wmnx B GOPMMPOBaAHMM YPOXKAA. Yike
cerMvyac Kpome MNOYBEHHOro NNoao-
POAMA BCE NO/NIHEE HAYMHAET Yum-
THIBATLCA  POAb KNMMATA, onpepe-
nsowero npoueccel (POTOCHHTE3a
M HaKonneHue 3eNeHOW Macchl pac-
TeHuin. Moatomy sce Bonbwee 3Ha-
uyeHue npuobpertaer oceoeHue pa3-
NUUHBIX TeppuTOpMM, BKAtouyas Bes-
MoaHble NyCTbiHHbIE NPOCTPAHCTBA,
obecneyeHHbIE CONHEUYHBIM CBETOM
M Tennom BO BpEMS BEreTauyMoHHO-
ro nepuopa.

BaxxHoe mecto 8 aene nonyueHus
BbICOKMX YPOXKaeB U perynupoBaHus
NOYBEHHOro NAOAOPOAMA Chbirpaer
BCECTOPOHHMIA yuyeT Buonoruuyeckmx
NPOUECCOB, BNMAIOWMX HA ypOXKaH,
pestenbHocTM obutarowmx 8 nouse
BpEAMTENEH CEeNbCKOXO3IAMCTBEHHbIX
pactenun. [MpaktMka nokaswisaer,
4TO HWM BHECEeHME AOPOroOCTONAULMX
yaobpeHusn, HM BHEAPEHME BbICOKO-
YPOXKalHbIX COPTOB HE MOryT AaTh
)KENAHHOro Pe3ynsLTarta, Noka Nouysa
He ouMweHa OT speauTenen, no-
ckonbky 6GonesaHu moryt crone e
3HAYMTENBHO CHMXKATL YPOXKaW, Kak
M  HeAOCTATOK MNUTaTenbHbIX Be-
wects. Tak, B OAHOM M3 ONLITOB C
APOBOM NWeHMUEeH, NOPAKEHHON
rpmbammu M HemartoaamM, YpPOMKaW,
HecmoTps Ha Bonbwwue AO3bI yA06-
penmn, coctasun 14,6 ufra. Yuuuro-
KEeHMe )>ke Napas’uToB NO3BOAMNO
noaHsTe ypoxan ao 37,5 u/ra npwu
Tex ke po3ax yaobpexus.

Apyrok oTAMuMTENbHOM uepToM
semnepnenus Gnmxanwero 6yayue-
ro 6yaert He TONbKO CTpemneHue co-
XpaHMTbL ecTecTseHHoe nnopopoaMe
No4YB, HO M CYLLECTBEHHO YBENMUYUTL
ero. Ha nosectke AHA cToMT BONPOC
BbiBE€HUN HOBbIX COPTOB NOYB, KO-
Topbie 661 Aasanu yctonumBbie, Bbi-
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cokne ypoxau. [ins 3rtoro novpe-
6yetrca 8 nonHom obnreme pewutsb
npobnemy ynpaBneHMs NOYBEHHBLIM
NNoAOPOAMEM, BKNIOHAIOWYIO B Ce-
65 perynupopanue ruaportepmuue-
CKOro M MMWEBOrO PEXMMOB MOuE,
obecneyeHne HE3ABMCMMOCTM NOY-
BEHHbIX YCNOBMM OT NPUPOAHBLIX CTH-
XMW — PDAHHMX 3aMOPO3KOB, 3acyXx,
Pa3spywMTenbHbiX SIMBHENW, Cyxosees
n Ap.

B xone pewenns npobnembl noa-
AEPXKAHUSR ONTHMMAaNBLHOrO PeMXMMa
dyHKUMOHUPOBaHNA Buocdeps By-
AET He TONbKO COBEPLIEHCTBOBATLCA
vexHonorns 6esorxogHoro Mcnone-
30BaHMS NPMPOAHBIX PECYPCOB, HO M
CYWECTBEHHO  YAYy4YlaThCs  OKpY-
waowas Hac cpepa. Tak npeactomnt
McNpaBuTe OwMbBKKM, AONyuleHHbIE B
xone HepasymHoro obpawenns c
npupoaHsimmu Boratcteamm. MHorue
CTPaHel BbiHYMAEeHb 8 Ganmxanwne
Aecatunetus pewnts npobnemy
BOCCTAHOBNEHMA NECHbIX MAacCMBOB M
nous, NOCTPaAaBWMX B XOA4€E OCBOE-
HMA 3aneceHHbIx Tepputopui. Beab
neca SBNAIOTCH MOCTABUIMKOM LEH-
HOFO MNPOMBIWNEHHOrO CbIpPbA, 3a-
WMWAIOT NAHAWAGMTEI OT IPPOIUM H
MCCYWeHNs, OHM OKAa3biBAlOTCH euwle
rNaBHbIMM NPOM3BOAMTENSIMM KMCNO-
poaa Ha cywe 3emnu. Pacxoas e
KMCNOPOAA B CBSA3M C CHALHBIM Pas-
BUTHEM MPOMBILLNEHHOCTH M TPaHC-
nopta cenuyac orpomubl. Mogacumnta-
HO, 4TO aBTOMOb6MAB, NpOEexaBwMi
okono 100 km, notpebnser rogoeyro
HOpMy oOAHOro uenoBeka. Kawpas
TOHHA COXOKEHHOro yrns 3abupaer
ropoeon 3anac y 10 uenosexk. Yxe k
2000 r. pona kucnopopa, pacxoaye-
MOFrO HA MPOMBIWNEHHBIE HYXAbI,
MOXET cocTaBuTh 95% oT ropaosoro
NPOAYLUMPOBAHMS (OTOCHHTE3d Ha-
3eMHbIX PACTEeHHMK.

Moatomy B Hawe#n CTpaHe NNaHM-
pyeTtca yBenuueHume NNOWAAM nec-
HbIX HACAXKAEHWM BO MHOMMX Pamo-
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Hax, 0cobeHHO noaBepeHHbIX na-
rybHomy pekcTsuio cyxoseee. 3a-
Aaua Bnaroycrpoictsa naHawagTos
C MOMOLLBIO NECONOCAAOK CHMTAETCS
HAcTONbKO BAXHOM, YTO, HanNpumep,
yBenuueHne NecCHbIX HACAKAEHMH B
crenHon 3oHe Byaer nNpon3BOAMTL-
CS 33 CYET COKPAWEHUA MNAXOTHbLIX
yepHOo3emos — nous ¢ Haubonee
BLICOKUM €CTeCTBEHHbIM NAOAOPO-
Avem. [JlansHenwee pacwupeHue
nawHu B8 eBponenckon 4acth CCCP
NNaHMPpyeTCcs 3a cueT rnaBHbim 06-
pasom 3emens HeuepHosembs. Ho u
3pecs 6yner cobniopeHa 3nauntens-
Has OCTOPOXHOCTb, OcoBeHHO npwm
OCBOEHMM NECHBIX TEPPUTOPHI 10K~
HOTaEeXXHOW MNOA3OHbI, PacnaxaH-
HOCTb KOTOPOM BO MHOrMX PanoHax
cTana npepenbHoOMn, BCNEACTBME Yero
HApYWMNOCh €CTEeCTBEHHOE CaMO-
so306HoBNEHHE necos, yXyAwMNMCh
MeCTHble KNMMaTH4YeCcKHe YCNOBMSN.
HecomHeHHO, OAHO M3 cunbHeR-
WHX BAMSAHMIA HA XKM3Hb MHOMMX NOUYB
8 6nummanwmue pecstunetms 6Gyper
OKa3bIBaTh CTPOMTENBCTBO MPOMBbILL-
NeHHbIX M APYrux obbekTos, Hanpu-
Mep, TFMAPOTEXHUYECKMX COOopYiKe-
HWH, OTNAMYAIOWMXCS MOUWLHBIM BO3-
AENCTBMEM HA naHAawadT.
Mpobnema oxpaHbl NOYB BO3HM-
K3eT He TONLKO B CBA3M CO CTPOM-
TeNLCTBOM KPYMHbIX FHAPOTEXHUYE-
ckux coopykeHnin. B Hactosuwee
spems, a tem 6Gonee B Gyaywem
noutn nobon BMA XO3IAWCTBEHHOMN
AEATeNbHOCTH B COCTOAHMM OKa3aTb-
CS  HACTONbKO 3HAUMTENbLHLIM NO
csoemy macwraby, 4to ero sanaHue
HA NPHPOAY MONXEeT CTaTh CyuiecTt-
BeHHbIM, TPeByrowmum Heobxoanumelx
npupopooxpanHbix mep. Takas, Ka-
3anock 6bi, uacTHan npobnema, Kak
3arps3HEeHMe MOYB MPOMBILINEHHbI-
MM OTXOAAMM, AABHO YTPaTHNa CBOW
MmecTHbI xapaktep. [Mnowaan 3a-
rPA3HEHHBIX MOYB Y)Ke AOCTAaTOUHO
B€NMKM, a panbHeiwue BbIGpPOCHI



BPEAHbIX NPOMBILWNEHHBIX M rOpoa-
CKMX OTXOQ0B B MOYBY MNM HA e€e No-
BEPXHOCTL HEAONYCTMMbI, TaK Kak
nouYebl, SBAASACH MOWHbIM aacopb-
umoHHbIM Bapbepom, 3aaeprKusaloT
nocTynarowme 8 HUX AAOBUTbIE CO-
eAMHEeHMS M CTAHOBSATCS Ha TOT MAM
MHOM CPOK HENPUIrOAHBIMMU ANA 3€M-
nepenus. Tak, B ANOHMM NOuYBSLI, pac-
NONOMeHHble B PaKoOHax, nocTpa-
AABLIMX OT B3PbIBA aTOMHOM Eombel,
AO cux nop copepxar bonbwoe ko-
NMYECTBO PAQMOAKTMBHBLIX NPOAYK-
TOB SAEpHOro pacnaaa.

B cBs3M c HenpepbiBHbIM U BCE
6onee YCMNMBAIOWMMCA M3IMEHEHM-
em NPMPOAHON Cpeabl M NOYBEHHO-
ro nokposa BO3HMMKaeT Heobxoau-
MOCTb B PaCLIMPEHMMH CETH 3anosef-
HUKOB.

Mpn 3Tom oOka3biBaeTcs oueHb
BAXHbIM, 4TOObI 3aN0BEAHMKM B KaXK-
AOM nNPMPOAHOWM 30HE M dauumn
sknouanu B ceba Bce umerowme-
CA OCHOBHbl€ PAa3HOBMAHOCTM NOUB,
NOCKONLKY ANA MO3HAHMS CyLWHOCTH
u mHoroobpasus nousoobpaszosa-
TensHoro npouecca Heobxoaumo
M3y4YeHHEe MAKCMMANBHO MNONHOro
Habopa suaos nous. B cBA3M ¢ 3TUM
Bcraer Bonpoc o co3spanmm «Kpac-
HOM KHMIM» NOYB, KOTOPAs BKNIOHA-
na 6bl B cebs Bce pepkue pasHo-
BMAHOCTM €CTECTBEHHbLIX NOuB, ANA
KOTOpbIX  Cyl,ecTByeT ONAacHOCTbL
pPaspyweHns wu AerpagauMuM noA
BAMSAHMEM XO3ANCTBEHHOM AesTenb-
HOCTM MNM NPMPOAHBLIX CTUXMM.

Mpu o6cymperun Byaywero nous
AO CMX NOP PACCMATPMBANUCHL B OC-
HOBHOM BOMPOCHI M3MEHEHUS W Npe-
obpa3osaHMs  nNOuBeHHOro  nNuka
3emnn B .6Gammanwme rogsl M pecs-
TMAETUA. A KAKON e MOXKeT OKa-
3atecn cyasba nous 8 Bonee pane-
Koe BpeMms, OTAANEeHHOEe OT Hac Ha
50—100 u 6onee ner.

CneumansHbin  pasfen HayKu —
PYTYpoONOrus NbITAETCH OTBEUaTh M

Ha nopobHebie sonpocskl. Mpasaa, no-
Ka TPYAHO HapMCOBaTb [OCTATO4HO
O61LEKTUBHYIO KAPTMHY OTAANEHHO-
ro 6yaywero nous u 6uocgepsi
3emnu. Ho HecomHeHHO opHo.
Cyas6a nous 8 Hamxanwee u nocne-
Ayouee epems Byper TecHeAwmm
obpaszom 3aBucets ot cyasbul BCcero
yenose4ecTBa, KOTOpPOE BLIPOCNO B
TAKYIO MOLLHYIO CMAly, 4TO cTano
onpeaensTs XOA Pa3BMTUR MHOCMX
KOMNOHEHTOB BepxHei o0Bonouku
nnaHerbl.

Yike ceiyac Hemanoe 4YMCNO CTPaH
HAYMHAIOT MCNbITbIBATL OCTPbLIW He-
AOCTAaTOK B HEKOTOPbIX NPUPOAHBLIX
pecypcax, 3HauMTenbHas 4acTb KO-
TOPbIX MOXKET OKA3aTbCH NONHOCTLIO
ucuepnaHHon B Bnukaniwee aecatu-
netne.

Yenoseuectso Gyper sbiHyMAeHO
NOCTOAHHO pewarts WM APYyrylo Ha-
cywHyto  npobnemy — npobnemy
NPeAoTBPAWEHUA 3arpA3HEHMA NPU-
poAHOR cpeAbl. Yike cenuyac 3arpas-
HEHWe [AOCTUrNO TaKUX OrPOMHbIX
Pa3mepos, 4TO NPOUECCHI AEeHCTBEH-
HOFO CAMOOUMLLEHMA NPUPOALI He
CNPaBNAIOTCA C PE3KO BO3POCLIMMM
Ha HUX Harpy3KamM, TaK KaK Konu-
4ecTso mycopa, oTxoAaos8 M oTbpo-
coB coctasuno okono 20 mnpa.T B
roa. Moatomy, ecnn He byper cHs-
TO AanbHekwee Hapacralouee 3a-
rpa3HeHMe cpeabl, Katactpodguue-
CKME M3MEHEHMS B NPMPOAE Heus-
6exmbl. Tak, B cnyyae AOCTMIKEHMA
npeaena paAMOAKTMBHOrO 3arpss-
HEHMA 3emMHOM aTmocgepsl, KOTO-
poe moxer npousontu k 2100 r,,
MOTrYT MMETb MECTO MAccoBble YpOAa-
CTBA CPEAM HKMBbIX OPraHM3Imos. Yrke
CeAYac MHOrMe aBTOpblI OTMEHaloT
3HauMTeNnbHOe YyBeNWYEHWEe Hucna
AHOMANWK y HOBOPOXAEHHbLIX, CBS-
3bI1Bas MX NPeXAe BCero ¢ nosbiwe-
Huem POHA MOHM3IMPYlOWEN paaHa-
UMK B pPe3ynbTaTe B3PbLIBOB AAEPHBLIX
yCTPOWCTB, 3arps3HeHWeM NPHPOA-
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HOM CpeAbl OTXOAAMM AaTOMHOM NpPo-
mbiwneHHocTu. Becneacreme 3acope-
HMA BOAbI M BO3AYyXa KaHUepOreH-
HbIMM yrnNesoAOPOAAMM BO MHOTMX
cTpaHax so3pocno 4ucno 3abonesa-
HUM DaKOM.

MoxeT nu uenosevectso cnpa-
BMTLCSA C NepeuvMcneHHbimi npobne-
MamM, OT YCNEWHOro PELEeHMA Ko-
Topbix Byner 3aBucets AanbHenwee
NPouBEeTAHKE 3E€MHOW UMBMNIM33UMKM
M COXpaHeHue NPMPOAbLI Hawel nna-
HeTbl, B TOM 4YMCNE €€ NO4BEHHOrOo
nokposa?! OTBeTUTL Ha 3TOT BONPOC
cnepyer nonoxwutensHo. Yenoseue-
cTBO pacnonaraer Heobxoaumbimm
YyCNOBMSMM YCNEWHOro npeoaone-
HMA KOH(NIMKTA C NPUPOAOH U pelle-
HMS pecypcHon npobnembi.

Yke cenuyac BCe WMpPEe HAYMHAIOT
OCBaMBaTLCA TakME Manoucnonbiye-
MbIE€ UCTOYHMKM SHEPruM, Kak dHep-
rMs CONHUA, BETPA, MOPCKMX NPUNK-
BOB, BHyTpu3emHoe Tenno. Bnonne
BO3MO)XKHO, 4YTO 4epe3 HEeCKONLKO
AeCATUNETHH cTaHeT  peanLHoM
KOHTPONMPYEMAan sAepHas peakuus
BOAOPOAA — HEMUCTOWMMBIN  MCTOY-
HuKk 3Hepruu. He 3a ropamu wmpo-
KOe OCBOE€HME pecypcoB KOCMOCA M

NPoOu3BOACTBO CMHTETMYECKOro
chIpbs NpM Hanuuum dHepruu. [ns
peweHus NPOAOBONLCTBEHHOM

npobnems! umeloTcs TaKkxke Heob-
xoaumbie ycnosusa. Tonsko 3a cuet
NOBLIWEHNS NPOAYKTMBHOCTH yXKe
OCBOEHHbIX 3emefNlb N0 Cambim
CKPOMHBIM MOACHETAM MOXHO yBe-
NMunTe ypoxkam 8 4 pasa.
3arnsabiBas B OKHO cnepylouiero
ctonetus, mbl Bnpase b6biITb oNTM-
mmucramu. Ho ans atoro Heobxopm-
MO y)Ke CEerofiHa CO BCeW OTBeTCT-
BEHHOCTLIO M NONHOW OTA3YEeH Cun
TPpyAnTECS HA Bnaro mmpa Ha 3em-
ne. Heobxogumo nonaHoOCTLIO nNO-
KOHYMTL ¢ noTtpeburensckum OTHO-
weHuem Kk nNpupope kak k Besnon-
HOM KNAafOBOM, M3 KOTOPOM MOXKHO
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TONLKO 4epnaTh, HMYEro He OTAaBasn
83ameH. Mup NpupoAabl, B KOTOPOM
Mbl }XMBEM, NPM3BAH HE TONBKO KOP-
MUTL MIOAEN, AaBaTek HeoBxoAaumbIn
Matepuan AN NPOMBIWNEHHOCTH M
6naroycrpoicrtsa unuw,. Henb3as Hu
Ha MUHYTY 336b1BaTL O TOM, YTO NpK-
POAA AAPMT Ham TaKXke CBOIO Kpa-
coTy, Amenaer uenoseka Aobpee,
6naropoaHee M, 4TO He meHee BaXk-
HO, YUMT ero. YHHUTOXKAas MNu nNopTs
T€ MNM UHblE NPMPOAHLIE TBOPEHMS,
Mbl TEM CamblM HAPYWAaem 3CTETUKY
NpMpoOAbLI M 3a4acTyto NMwaemcs
LEeHHENWMNX MCTOUHMKOB MHBOPMa-
UMM O Tex MNM MHbIXx 0coBeHHOoCTaX
ee CTPOEHMA W Pa3BUTHA.

MpakTuka nokasbiBaer, 4TO B KO-
HeuHom cuete cebs onpasasiBaloT
MEPONPUATHA, PACCUMTAHHLIE HE Ha
KONUYECTBO OCBAMBAEMBbIX PECYPCOB,
a Ha BLICOKOKAa4YecTBEHHOE TeXHMue-
CKM  OCHAaWEeHHOe NPOM3BOACTBO.
3710T e NPUMHUMN CNPAaBEAAMB U ANS
3emnenenns, NOCKONLKY €ro npo-
AYKUMS 33BMCMT He CTONLKO OT KO-
nuuectsa obpabarbiBaembix nnouwa-
A€M, CKONbKO OT YPOXKAWHOCTM BO3-
AenviBaembix KynbTyp. [o3atomy s
Hauwlen cTpaHe NpuAaeTcs nepsocTe-
NeHHoe 3HAYEHMEe NOBbIWEHMKIO NPO-
u3soauTensHocTM TpyAa, a XXV
chesn onpeaenun AecaTyo NATH-
NeTKy Kak NATMNETKY KauecTsa u 3¢-
(PEeKTUBHOCTM NPOM3BOACTBA.

Mbl 06s3aHbl OcTaBuTe Byayuwmm
nokoneHusm 3emnio yNyuyweHHOMH,
COXPAaHMB NPM 3TOM B NEPBO3AAHHOM
BuMAe B Hel BCE TO, YTO MOXeT npea-
CTaBNATb HayuHbIA MHTEepec u obna-
AaTb 3CTETUYECKOM LEHHOCTLIO.

C6eperas naHAWAadTbl M NOYBEH-
HbIM NOKPOB, NIOAM TeM CaMbIm
OXPAHAKOT OT Pa3spyweHus nnaHerty
B LUENOM, OCTaBNA CBOMM NOTOM-
Kam He Tonbko ee BorartcTea, HO M
YAMBUTENbHBIN MWD MNO4YB — 3Ty 3a-
raQOYHYIO  NEeToNMCb  3BONIOUMM
3emnu.
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KopoTko 060 Bcem

B ApmeHnu BBEAEHO B CTPOH A3aTCKOE BOAOXPaHMNULWE mOWHOCTbIO 70 mnH. m3
soabl. OTHbiHe cBbiwe 7 ThiC. ra 3emens ApP3paTcKON AOAMHBI NONYYAT KMBMTENb-
HylO BOAY.

PyKOTBOPHOE 03€pO OPOCHT BUHOrPaAHbIE NAAHTALMM, AACT BO3MOMHOCTL 3Ha-
UMTENbLHO PAacWMPKMTL NNOLWAAM NOA APYTHE CeNbCKOXO3AMCTBEHHbIE KynbTypbl. Opo-
weHue umeeT Bonbwoe 3HaueHne ANS NOABLEMA CENbCKOro Xxo3ancTea pecnybnuum.
B Apmenun NpeayCcmoTpeHo NoCTpomuTh ewe 16 kpynHebix BoaoxpaHunuu obuien
emkocTbio okono | mnpa. m3. B Hux Byper cobpaHo Boasl npumepHo B 3 pa3sa
6onblie, vem emeroawo svmycwaetcn w3 osepa Cesan.

Ceiiuac poHA opolaembix 3emenb pecnybnukm cocrasnser 22% Bcex cenb-
CKOXO3AWUCTBEHHBbIX yrogun. Oanako 3ta nnowaab aaer okono 80% sanosoi npo-
AyKUMM pacTeHWMeBOACTBA.

O Y coBpemeHHOro 4enoBeKa Mmeercs Hemano CPeACcTs ANS PALMOHANLHOro MC-
NONL30BAHMA NPUPOAHBIX PECYPCOB, YCNEWHOro oBnageHnus 6ecnnoaHbimmu 3emns-
mu. CoBpemeHHas HayKa M TexXHMKa pacnonaraloT OFPOMHbIM APCEHanom, ¢ No-
MOULIO KOTOPOrO MOMHO HE TONLKO OCTAHOBMTb HACTYNNEHWE NYCTbiHb, HO M nNe-
penTn B KoHTpHactynneHwe. O6 3tom cengerenscrayer obwmpHbIi onbit Cosetcko-
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ro Coro3a. B pesynsrare ycnewHon 60pbbbi € nycTuiHeln Npou3ownm pa3urenbHbie
nepemeHbl B8 xo3sncree cosetckux CpepHeasmatckux pecnybank. OcsoeHwe nyc-
ToiHb B TypkmeHwn u nokopenwe [0NOAHON CTENM, CO3[AHME FMIAHTCKWUX MpPMra-
UMOHHBIX CMCTEM M NECO3aWMTHBIX NONOC, Pa3Hoobpa3Hoe NpumeHeHue CoBpemeH-
HOM TEeXHWKM B NYCTbIHHbIX PAHOHAX WHMPOKO NPM3HAHBI B MMPE KaK BaXHblA BKNaA
8 obuwee aeno npeaynpexpeHWs ONACHOCTM ONYCTbIHMBAHWMSA Halled NNaHeTs.

0O B 1977 r. 8 Haiipobu (Kenns) coctosnace nepsas BcemmpHas koHdepeHums,
nocsaweHHan Npobnemam 3alMTbI OT HACTyNneHus NycTeiib. Ha koHpepeHumum Guin
NPUHAT WHPOKMA NNAH AENHCTBMI ANA pelweHns 3Tux npobnem. Co3paHa rnobans-
Has KapTa NyCTbIHHbIX PAMOHOB, TEPPMTOPHMM, OCOBEHHO YA3BMMbBIX ANA 3PO3HM W
3acyxu. HameueHo 6onee wWHpoko HanaauTb O6MEH ONLITOM OCBOEHWSN NYCTbIHHBIX
3emensb, 6opbbbl ¢ Mx pa3spacTaHnem. BHoBbL BepHynuco K AasHum npoektam co-
34aHMA BAONL IOKHOM M ceBepHOW rpaHuy Caxapbl 3eneHbix NOACOB NPOTAKEHHO-
CTbI0 B TbicAun KunomeTpos. MoctasneHa oueHb TpyaHas uens k 2000 r. ocrtaHo-
BUTb HACTynneHWe NyCTbiHb HA BCEM NNaHeTe, NOMHOCTLIO NPeKPaTuTh NOABNEHWe
HoBbix 6ecnnoaHbix 3emens.

O B ropecrteenHon obcTaHoske konxoly Mm. B. Kunrucenna (Icronckas CCP) ne-
pepaHbl Ha 6anaHc 8,6 ra nawHmu. ITOT HEGONLLIOK YHACTOK 3EMNM PEKYNbTHBMPO-
san paspe3 «OkTabpbCckmui» NponasogcTBeHHOro obveanHeHus «IcToHcnaHeu». flo
Cux nop cnaHueaobbiTUMKM BO3BPALLANK HAPOAHOMY XO3ANCTBY PEKYNbTUBMPOBAH-
Hble 3emnM C necoHacakpeHwamu. Bnepsbie B pecnybnmuke yuyactok 3zemnm, Hano-
MHHaBLUMM NYHHBIH Nen3ak nocne AobbluM CNaHua OTKPbITbim cnocobom, cTan npm-
roaHbim ANs 3emnegenns.

0 3emns — rnasHelit McTOUHMK Hawmux Goratcts. Mpobnema 3aunThl Nous W npa-
BMNILHOFO MX WMCNONb30BaHWA ouveHb ocTpa. Yysawckas ACCP nemwmrt Ha Mpusonik-
CKOM BO3BBLILIEHHOCTM, CMNLHO NEpeCceYeHHON pekamMu. [lecaTuneTusmmu u Bekamm
NaBOAKOBbIE M NMBHEBbIE BOAbI PA3MbIBAfM NOYBbI, YHOCMAM Haubonee nnoaopoa-
Hbit ux cnoi. Mnybokue osparu u Gankm oTHanmu y 3emnepenbues okono 100 Tuic. ra.
Nourn 80 % nawHn noasep)keHo BOAHOMH 3p03un. Yuiepb, HAHOCHMMBIMA €10, MCUMCNSeT-
ca pecatkamu munamoHos pybnen. Mostomy B pecnybnuke noscemecTHo BHeapReT-
CS nNepenoBas arpOTEXHWKAE, CTPOATCA FMAPOTEXHUYECKME COOPYIKEHMA, BOKPYr No-
nen BCTAlOT 3eneHble 3acNOHbl. [TneTHeBbIMM M (PALIKMHHBIMKM 3aNPYAAMH, 3E€MNAHLI-
MM BaNamM EXerofHo yKkpennsercs sce Gonblue OBPAros M NPOMOMH, POCT MX
OCTAHABNMBAETCS COTHAMM NNOTMH. Ha Teicauax rekTapos GyayT obneceHsl CKNOHbI
6anok, neckm m ppyrue HeynobHbie zemnm.

0O K. A. Tumupszes rosopun, uro 3emnepeney u necosos obvepuHems obuieir
uenbio. Jlec BLINONHAET BAXKHYIO BOAOOXPAHHYIO WM NONE3AWMTHYIO pONb, ocnab-
nserv cuny BeTpa, ykpennser nousy, Perynupyer ruapONOrMUEcKUi PeXUm BOAHBIX
6acceirnHos. OH >Ke — MOLWHBIN BOCCTAHOBMTENb 3arpsi3HEHHOW aTtmocdepbl — paer
nnaHerte Tperb KMCNOpoOAa.

BoccTaHoBneHwe necHbix maccueos Yysawmum cTano aenom scen obuiecTBeHHo-
ctu pecnybauku. Celuac NNowaaM eXXerogHo CO3RaBaembiX MONOAbIX Necos npe-
BLIWAIOT NAOWaaK Bbipybok. JleconuTomHukm exeropHno paoT po 50 maw. ca-
HeHLeB.

U BepexHoe oTHOwWweHMe K NPUPOAE CTANO y HAC HOPMON NOBEREHWR, OQHOM M3
oTAMUMTENbHLIX YepT cosetckoro obpa3sa u3ann. B Poccuickon Depepaumm, Hanpu-
MEep, eXerofHO ¢aXalT CTONbLKO neca, ckonbko 6bino nocaxeHo 3a 70 npeapeso-
MOUMOHHBIX net. B DcToHMM monoasie neca NOAHMMAIOTCA Ha MeCTe CTapbiX CNaH-
uesbix kapbepoB. COTHM rexTapos 6uiBwKX BbLIPAGOTOK BO3BPATMAM CENLCKOMY XO-
3aicTey ropHaku OpaKoHuKua3leBckoro ropHo-oboratutenbHoro kombuHata e
Anenponerposckoi obnactu. [lepsas oOuepeflb OUMCTHbIX COOPYXKEHWIH Ha
600 tbic. m3 cTokoB B CyTkmM BCTynuna B cTpow B r. fopbkom. Takux npumepos
MHoro.

44



O B wawei ctpane yaensetcs 6onbwoe BHMmaHue Tomy, 4TOBbI HayYHO-TeXHWue-
CKMH NPOrpecc COUYETancs C XO3ANCKMM OTHOLIEHMEM K NPMPOAHbIM PECYPLam, He
CNY>KMN MCTOUHMKOM OMNACHOrO 3arpA3HeHMs Bo3Ayxa M Boasl. Mbink, Kaszanock 6w,
HENPEeMEHHbIN CNYTHUK UEMEHTHOro npomn3sopctea. Ho Ha 3asone «bonbwesuk» 8
r. Bonecke (Caparosckas 0o6n.) c 3tum He cornacunuce. Korpna 8 xoge pekoHCTpyK-
UMM YCTAHABNMBANM HOBYIO TEXHMKY, OBLLECTBEHHLIN TEXHWMYECKWA COBET npu3san
n3obperarenei Nnoaymatb Hag COBEPLUEHCTBOBAHMEM NbINEYNaBNAMBAIOWMX PHALT-
pos. B pesynbrare ko3dpdpuument nonesnoro gencrsns GpunbTpos Bo3poc ¢ 65 ao
99%. Npexpe Ha 3aBOACKONH TEPPHTOPHMM HE NPHIKMBANKCL HW AepeBbs, HW UBETbI.
Ceiuac kOpnyca yTonaoT 8 3efeHM.

O Bpauckas obnactHas oprauusaums Bcepoccuirckoro obuiectsa oxpaHsl Npupoas!
BbICTYNMNA MHMUMATOPOM ABHIKEHMS 3@ YWMCTOTY M NONHOBOAHOCTL manbix pek. lo-
POACKHE M CENbCKUE XKMTENM OXOTHO BLIXOAMAM Ha maccosbie cy660THMKM, Bockpec-
HukK. [MocTpOeHbl MAKM BOCCTAHOBNEHBLI COTHM NNOTHMH, Ha Beperax BHOBb CO3AaHHbLIX
BOAOEMOB NOCaXKeHbI AepeBbsi. MHOXKECTBO NIOAEH NONL3YIOTCH CEroAHN NAOAAMH
3TOro TPYAa: NOABMNMCL 3eNeHble 30HbI OTAbIxa, Mobutenen poibanku wayT Gora-
Tole ynosbl. flobpas uHuumaTMBa nopxsaveHa B apyrux obnacrtax.

O Boaspawenne npupope B3aToro y Hee Tpebyer ycunMit, 4acTo 3HAYMTENbHbLIX
3arpar. CoseTckoe rocynapcTso Bbigenser Ha 3TO Hemansie cpeactsa. Tem Gepex-
Hee AOMKEH OTHOCHTLCA K NpupoAe Kaxabih. MomHute: oHa paHuma. Ects, Hanpu-
Mep, PaioHbl, FAe AaXKe KONECHbIN Cnea THAXHEeNOM aBTOMALIMHLI MNM TPAKTOPa pas-
MbLIBAETCA AOXKASMMW M TANOH BOAOM, AAET HAYaNo OBPary, W OH «pa3pwpaer» none,
BLIKAYMBAET W3 3emnu Bnary, CHWkaer nnogopogne noussl.. He norawewwsiin Gec-
NeYHbIM TYpHCTOM KOCTEp HepeaKo rybuT pecatkm rektapos neca. 3eneHbie 30Hb.
BOKPYFr ropoaos, Gepera BOAOEMOB B MECTaX MAacCOBOro OTAbIXa NOAYAC 3axXNam-
naorcs. MHoroe 3aece OT yxapCTsa, OT HaAeXAbl Ha TO, YTO BCe COWMAeT C pyk
A 3TOro npowarte Henb3n.

Cyuwiectsyer mHeHMe, 4TO OCKyAEHHEe NeCOB M BOLOEMOB CBA3AHO C nporpec-
COM NPOMBILINEHHOCTH, MHTEHCUpKaunen 3emnenenua. Ho noyemy e Torga, cka-
wem, B Jlutosckon CCP 6ypHbin Temn pa3BMTMA HAPOAHOrO XO3AMCTBA OKasancs
BNONHE COBMECTMMbIM C M30BMNMEmM AWYM B OXOTHMUbMX Yrofbax, puibbl B O3e-
pax u pekax! 34ecb M BO MHOTMX APYrMX MECTax ymeloT Ha aene Gepedn npu-
poay.

0 B Typkmenckoin CCP 8 ueHTpe KapakymcCKoM NyCTbiHW HaYanocCh CTPOMTENLCTBO
MOULHBIX HACOCHBIX CTAHLMK, KOTOpble noaaayT soay Kapakymckoro kaHana Ha ue-
NuHHBbIE 3emnu.

CTpouTenn KaHana NpPOLINM ThICAYEKUNOMETPOBYIO OTMETKY, NPMBAMIKAACH K
Kacnuio. 3anoxeHbl HoBble oa3zuchl B baxapaenckom paioHe. K koHuy pecaton
NATMNETKM BOAA AMYAA3PLH NPHMAET Ha UenuHHble 3emnn Kasanpkuka — 3a 1100 ku-
NnoMeTpoB OT peKM.

0 B 1978 r. 8 Yabexcioin CCP cpan 8 3kcnnyataumio nepsbii 24-KMNOMeETPOBLIM
yuactok MapkeHTckoro kawana.

MapkeHTCKkMit KaHan, CTPOMTENLCTBO KOTOPOFrO 33KOHYMTCA B KOHUE NATHNETKHM,
npotaHercs Ha 70 km u B oTporax Yarkaneckoro xpebra opocut 24 Thic. ra 3e-
mene. 3gece 6yper co3paHo 19 coBx0308 NO NPOM3BOACTBY OBOWeMN, PPYKTOB M
NPOAYKTOB >WMBOTHOBOACTBA.

U B 1977 r. 8 Antaiickom Kpae BCTynMna B CTPOi Nepeas ovepeab kaHana Obo—
Kynyuaa.

Mo 30-kmnomerpoBomy uckyccrseHHomy pycny soga Obu noagHsTa Ha BbICOTY
AECATMITAMHOIO QOMA M YCTPEMHNachb B HOBOM lOro-3anagHom HanpasneHuu. Ka-
Han O6b—KynyHpa — 0aMH M3 3NEeMEHTOB rPaHAMO3HOFO NnaHa nepebpocku uyacTu
cToka cesepHbix pek 8 CpeagHiolo Asmio.
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1 CospemeHHbiii ropog pacTer He TONLKO BBEPX M BUWMPL — OH C KaXXAbIM FOAOM
BCe HacToWuuBee npoHwkaeT Brnybs. BepHo, pactu seepx, a tem 6Gonee swups
npusbiuHee, npouwe, Aewesne. U Tem He meHee, BONPEKM TPYAHOCTAM W AOPO-
roBM3He, rOpPoOAAa «OKanbiBAKOTCA». [IPHUMH TOMY MHOro. [ nasBHas — NOXHpPaHHe
NNOAROPOAHLIX 3€menb, KaTacTPOHUECKHH POCT PaccTosHui. BoT Heckonbko dak-
TOB, PaccKa3biBalOUWMX O NOA3EMHOM ypbaHu3saumu.

I FocrpamaancTpoin CCCP yTeepaun Cxembl KOMNNEKCHOrO MCNONL30BaHMA NOA-
3emHoro npocTpaHctea. [lns KpynHbix ropoaos ¢ Hacenexwuem 6onee 100 Tobic. ye-
nosek (a scero ux 223) ckopo 6yAyT c0348BaTbCA cCNEUManbHbIe NPOEKTbI MCNONb-
30BaHUA 3TOro NPOCTPAHCTBA. Ans MOCKBbLI, B YaCTHOCTH, OCHOBHbIE KOHTYPbl FeHe-
PansbHOM cxemsl ywe paspaboraHel. B cozpanum npoekta yuacrsosano okono 25 uH-
ctutytoe. Huuero yausurenoHoro: 4tobbl NOCTPOMTL ewe OAWH ropos — NOA3em-
HbI, HYXHbl 3HAHMA FEONOTrOB, 3HEPreTMKOB, CAHFHIHEHWCTOB, KOHCTPYKTOPOB, AO-
POMHMKOB, apXUTEKTOPOB...

Yto npeaycmartpusaertca ynpatate noa 3emnio! Kpome merpo, TpaHcnoprtHbie
poporu ans astomobunen. Napamu. B nepcnektuse — KommyHanbHsie Npeanpus-
TS, HACOCHbIE CTAHUMK, BCEBO3MOIKHBIE CKNAAbl, HHKEHEPHbIE CETH, KOMNNEKCHbIe
coopymeHus. Kctatu, mMHOroe u3 ynOMSIHYTOro y)Ke CyulecTByeT — u rapaxw, W
cKknagbl, u metpo, 6e3 Kotoporo Mocksa HeiHe Hembicnuma. Moa rocTurmuuen «Poc-
Ccnan, Hanpumep, nponeraer gopora agnuHon 8 800 m, NO KOTOPOM CHYIOT 3neKTpo-
Kapbl. Mo MHEeHHMIO yuyeHbix, NoA3emenbe HYXXHO OTAAaTb TPAHCNOPTY, ropoa — 4Ye-
nosexky. Cornacurech, Takoe pacnpepenexwe ponen Hambonee cnpasepnwso.

Il 3a py6emom, Hanpumep 8 CLUA, Anraun, @panuum, colpatorca (a koe-rae yxe
NPUCTYNHMAM K MX PEANH3ALNM) NPOEKTLI «MHOTO3TKHOrO» MCMNONb3OBAHMS NOA3EM-
HOro npoctpaHcTea. ECTb NpoekTl ropoaos, NoA KOTOPbimu nponeraer or 4 po
12 spycos.

"1 MNoa 3emnei, Kak W3BECTHO, CTPOMTL TPyaHO. HO BO MHOrUX paioHax 3emnm
NPUPOAA, CNOBHO NPeAYraAbiBas NOMCK yenoseka, B3sna Ha ceba uacte ero pabo-
Thl M CcO3Qana ecTecTBeHHble nonoctu. [locTaTouHo cKasaTth, 4To Toneko noa Oapec-
COM NPONEraeT HW MHOFO HM MAnNo NONTOPbI THICAYM NOFOHHLIX KHNOMETPOB KaTva-
Komb, TO eCTs ecTecTBeHHbIX NONOCTeN, KOTOpbie BNONHE MOXHO 0bpaTuTh Ha Bbi-
ropy ropoay. Bo ®panumuu, Hanpumep, B Takmx Katakombax co3pal0T OorpomHbie
rpubHeie pabpuku, NPOAYKUMA KOTOPLIX 3KCNOPTHPYETCS BO MHOTME CTPaHbi MHMPA.

Pa3soanT WamMNMHLOHLI M y Hac B cTpaHe B GbiBLUMX BLIPAGOTKAX M3BECTHAKA
6113 Kuwunesa. Tam ke xpaHsaT osowm, ¢pykTbl, BuHa. Kcratm, o suHax. Huka-
KOe Hag3emHOe XPaHUNMLE C NOA3EMHbIM KOHKYPHPOBaTh He moxeT. Buna He tep-
nar gaxe manenwero konebaHus temnepatyp. Moa 3emnen — 8 katakombax, ne-
wepax M Ha mecrtax 6biBwMx BbipaboTok — Temnepartypa crabunbHa Bo BCE Bpe-
meHa roaa.

1.l Yenosek He OrpaHM4MBaETCS WMCNONL3OBaHWMEM Newep TONLKO ANA XPaHMAMLY M
rpubHbix abpuk. B Kpakosckom Boesoactee (Monsckas HapoaHas Pecny6nuka),
Hanpumep, Ha rnybuHe 155 m co3spana nouta. B ropoae HenpopyaHom 3anopox-
ckoi obnactu B ctapon seipabotke Ha rnybune 440 m paboraer kage nog Haisa-
Huem «Kpucrann». Mapukckue apxuTekTopbl NOWNM euje A[anblue: OHW Npeana-
raloT nepesesTu NOA 3eMNIO 4aCTb KAPTMH M3 3anacHukos JlyBpCKOM ranepew.

|l Bonswas paborva no BocctaHosneHuto neca nposoantcs B Kanununckon obnactm.
K seceHHum nocagkam 1978 r. B nutomHmkax obnactu 6bino ewipauwteHo 70 mnu.
CEeSHUEB M CAaXKEHUEB COCHbI, enun, nucTeeHHuubl. OHu GbinK BbiCaXKeHbl Ha Naowa-
av 6onee 10 twic. ra. Hambonbwuii o6vem pabor swinonHen 8 Hennwgosckom, To-
poneukom, XapkoBckom, AHgpeanonsckom panoHax. B kaxagom noa monoageie
neca 6uino orsegeHo no 700—800 ra.
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O Opun rektap xBoiHOro neca shigenser 3a geHs Ao 30 kr 3cpmupHeIX macen. Onu
ABNAIOTCA CAMbIMM AeHCTBEHHbIMW aHTMBMOTMKamm, BecnowapHo ybuealowmmu B
aTtmocepe BPEAOHOCHbIE MUKPOOPraHu3Mmbl.

Neconapkosbi 3awmnTHbIN nosc Mockebt B 1973 r. 3awmman 175 teic. ra.

O Nocrel Habniogenns 3a Bo3AaywHbim 6accetHom MOCKBBI yCTaHOBNEHbI Ha 22 cTa-
umoHapHeIx nyHktax. 3a nepuoa ¢ 1956 no 1973 r. cpeaHeroposon nokasavens
3aNbINEHHOCTM M 3ara3oBaHHOCTH BO3AYXA CHMIKEH NOYTH BTpOE.

B Anvaickom Kpae HauuHaeTcs CTPOMTENLCTBO BTOPOM ouepeAn ANencKom
OpOCHTENLHON CHMCTembl M YepbilwcKoro rpynnosoro BORONPOBOARA, KOTopble AaayT
BoAy B paioHblI 3acywnmsow 3oHbl. Mpogonkaercs crpoutensctso Kynynguuckoro
KaHana, KoTopbi npoTsaHercs noutu Ha 200 km uepes 3acywnusbie crenu Kynyw-
Abl U NO3BONUMT 06BOAHMTL BONbWHE MACCHMBLI CENLCKOXO3ANCTBEHHBIX yroamui. Onpe-
AENSIOTCA NEepPCNeKTMBLI AANbHEHLEro Pa3BMTWA CeNbCKOro Xxo3sncTea bapabuu-
ckux cTenein. 3aecb HaAMEWaeTcs OPraHM30BaTh LWWPOKHMIA KOMNNEKC MeNHopaTws-
Hbix paboT, YTO NO3BONAMT NOBbLICMTL YPOMAWHOCTb 3EPHOBbLIX M TEeXHMYECKMX

KynbTYp.
OB 1913 r., camom ypoxkaiiHom B aopesonioumoHHon Poccumw, 6bino cobpano
86 mnH. T 3epHa, B Tom uucne 26,3 mnH. T nwennusl. B 1977 1obuneiHom roay —

195,5 mnu. 7 (nweHnusl — 92 mnn. 7). K 1985 r. HameueHo goBecTn NPOM3BOACTBO
3epHa Ao 233—238 mnaH. 1, a k 1990 r. sbipawmsate He meHee | T Ha Yenoseka.

O No macwrabam necosoccraHoBneHMA M pa3seneHus necos, NECOyCTPOMCTBY
CCCP 3aHumaer nepsoe mecTo B mupe. TONbLKO 3a A4Ba C NONOBMHOM rofa AECATON
NATMNETKM BOCCTAHOBNEHbI Neca Ha NAoOWAaaM NouTh 5,5 mnn. ra.

O B necy nousa npomep3aer Ha 3HAUMTENLHO meHbluylo rnybuHy, yem Ha Ges-
necHbIX y4actkax He Tonbko 6narogaps 6onbwen MOWHOCTH CHEXXHOrO NOKPOBA,
HO M CBOEOOPA3HOMY OYEHb PbIXNOMY CNOMEHMIO CHEra, HAAENHO 3aWMLLAIoWero
BEPXHMH CNON NOYBbI M TOHKME HEXKHbie KOPHM AepeBbeB OT AEHCTBMA HU3KMX Tem-
neparyp.

XBo#Hble Nopoabl, 0cobeHHO enb, 3aAepKuBaOT KpoHamu Bonbwoe konuyecT-
BO CHera — B XBOMWHbIX HACAXKAEHMSX CHEra BCerna MeHblWwe, 4Yem B NMCTBEHHbIX.
Mo3ToMy B enbHMKax M COCHAKAX Nousa npomep3aer Ha Gonblwylo rnybuHy, paxe
NpUmech €nW B NMCTBEHHbIX HACAKAEHMAX yBenwuusaer rnybuHy npomep3aHus
nouss!.

C NpupoaHeie pacTuTenbHbie pecypcul Hawel CTPaHbl — OFPOMHOE HaLMOHaNbHoe
6oratcteo. U3 17 520 BMAOB BLICWKMX PACTEHMM, NPOM3PACTAIOWMX HA TEPPHTOPHM
CCCP, ebisBneHs! 4 Tbic. kopmosbix, 6onee 380 nekapCTBEHHbIX, COTHH TEXHMUECKHX,
NMWEBbIX M APYrMX.

O Trexrap neca obecneuwsaer 30 yenosek 803ayxom, o6oraweHHbIM 030HOM U Pu-
TroHumpammu. Ha Hem Beipactaer B8 roa 500 kr cvepobHeix rpubos.

O Nnowaas necos CCCP noutu 8 5 pa3 6onbwe nnowanm necos CLUA u 8 18 pa3
6onbwe Tepputopum Mpanummn. Jlec 8 Ykpaurckon CCP nourm e 6 pas Gonswe,
uem B Benukobputanum, u 8 15 pas 6onsbwe, yem 8 benbrum.

O NonesawutHele necHsie NOAOCHI 3aWMWAIOT NOAS OT NbiMbHbIX 6ypb, ocnabnsior
CKOPOCTb BETP3, 33AEPXKMBAIOT M PABHOMEPHO PAacnNPeaensioT CHEXHbIM NOKPOB,
CHMXKAIOT TemnepaTypy BO3AYyXa, NOYBbI, NOBLILIAIOT OTHOCHTENbHYIO BNANKHOCTL
BO34yXa M T. n.

OcobeHHO BLICOKMA 3DPEKT AAIOT PEAKOCTBONBHO-NPOAYBAEMbIE NECHbIE NO-
nocel. B pesynstare mHOroneTHux HabnioAEHWN 33 BAWMAHMEM MONOABIX PeaKo-
CTBONbLHO-NPOAYBaEMbIX NecHbix Nonoc MoBOMKCKON arponecomenopaTHBHOM CTaH-
UMM BLICOTOM 6—7 m BbiRBNEHBI CneaylOWMEe NOKa3laTenu.

3a 8 ner rnybuna cHera B oaHoM nonoce cocrasuna B cpeaHem 63 cm. Ha
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pacctoanmum 25 m ot nonockl, 50, 100 u 150 oHa 6bina pasHa coorBertcreeHHo 50,
45, 33 n 32 cm. Bo BTOopoir nonoce, rae cpeaHna rnybuHa cHera mexay peaKoCTON-
Hbimu nonocamu 6ebina 8 1,5—2 pasa 6onbwe, uem Ha HeobneceHHom none.

CkopocTb BeTpa HenocpeaCTBEHHO B NONOCAX CHM3unace Ha 89—98%, a 8
mexnonocHom npocrpaHcrse Ha 49—74%. TemnepaTtypa Bo3gyxa B peAKOCTOMHbIX
NONOCax B CPABHEHMM C OTKPbLITbIM NONem cHWKaetrcs Ha 8—119%, a 8B mexnonoc-
HOM nNpocTpaHcTee — Ha 5—8%. Moa BaMsHMEM PEeAKOCTOMHLIX NONOC OTHOCHTENb-
Han BNAXKHOCTb BO3AYXa B MEXNONOCHOM NPOCTPAHCTBE HA 22—27 % Bbiwe, Yem 33
ero npegenamu.

Ypoxah CenbCKOXO3ANCTBEHHBIX KyNbTyp B TEUEHMEe 5 NeT Ha NAOWA[AX MeM-
Ay PeAKOCTBONLHO-NPOAYBAEMbIMH NONOCAMH 6biN B OCHOBHOM CTabunbHbIM.

Ha nonsax, 3awMueHHbIX NecHbiMu NONOCamMu, NoneraHne xnebos NouTHM Mcknio-
4aeTCA MNWM CBOAMTCA K MWHHMMYMY, @ Ha OTKPbLITbIX NOAAX NOTepH 3epHa oT no-
neraHna Hepeako pocturaot 50%.

_ Obunue oBparos — oaHA M3 Cambix XapakTepHbix ocobeHHocTen nanawadra
npasobeperxss cpeaHero [Henpa, a KaHesckne aMcnNoKaumMm — pPalMoH KNacCHMUecKo-
ro pa3suTMa rnybuHHONM 3po3mm. MHorue osparm Bpesanuce Ha 80—90 m 8 ray-
6uHy, u3 Hux MHunosoa (B. XmensHckuit ospar) npuHagnedmut K uucny Hambonee
kpynHbix 8 Espone.

Pocty osparos 3pecs 6GnaronpusTCTBylOT npupoaHbie cdakTopbl (yposers 6a-
3Mca 3pO3MM, YepefoBaHME «rOPHbIX rpsa» u raybokmx apesHux Ganok B pense-
e, csoeobpasHas CTPaTUrpacdMs OCAAOUHLIX NOPOA, PACAPOCTPAHEHHOCTL Nerko
Pa3spylwaembix BPEMEHHbIMM NOTOKAMM NECCOB, NETHWE /IMBHEBLIE OCAAKM M T. n.),
HO KMIOUOM K MexaHnm3my BypHoM cTuxrm CTano csefeHue NecoB 4YenoBeKOM.

Ocoboe 3HaueHue B opraHwsosaHHow Hopbbe C 3po3uen umeno cosganue
MENMOPATHBHbLIX NecoHacaxAcHui. B HacTtosuwee Bpems neca yxxe 3aHMmaloT nou-
TH TPeTbio 4acTb NNOWAAW PAHMOHA, @ B NEPCNEeKTMBE NEeCONOKPbLITas TEPPHTOPMA
ysenuuntcs ao 50%. BepwwHbl GonblumHCTBA OBpPAaroB yke 3aperynupoBaHbl 3a-
WMTHBIMM 3EMNAHBIMKM BaNammu, Ha oBparax ¢ Gonbwnumu Bogocbopammu noctpoeHo
6onee 60 6eToHHbIx BoROCHOPHLIX NOTKAB.

OcCHOBHbIe 33CAYrM B NEYEHWM WCKANEYEHHOCTHM 3eMNn NPHMHAANEXAaT NepBon
B Hawewn cTpaHe KaHesCcKoM rmaponecomMenuopartMBHONM CTaHUMM, ycnexu KoTopown
8 obnaropakusanmmu npupoasl kpas 8 1971 r. ormeuensl OpaeHom Tpyaosoro Kpac-
HOro 3HameHM.

MNpu noarovoske pasagena «Koporko 060 Bcem» McnonL30BaHbLl matepuans w3
razer u xypHanos: «lMpaspa», «M3secTusa»n, «Mockosckas npasaa», «lpupoaga»,
«Bokpyr cseva», «Jlec u uenosek», «Yenosek u cTuxma», «Hepens». Pasgen noa-
rotosuna WU. A. bysakosa.

Esrenmin [lmurpuesny Huxmrmn
XU3Hb U BYAYUWEE NOYB

T19384. Unpexc 3akaza 96602. Cpano & wabop
26.10.78. NMopnucano k nedarw 24.10.78. Mopmar
6ymarn 60X84%6. bymara ans ray6. neuarm
Bym. n. 1,5. Neu. n. 3,0. Ycn. new. n. 2,79. Yu.-u3a.

3aBefyrowkit €CTECTBEHHOHAY YHORN PeAaKunen
A A Henwbos.

Cr. nayuwwmin pepaxkrop H. A. Kocakosckas.
Mn. pepaktop U. ®. Urnareesa.

Ob6nomka M. A. flopoxosa.

Xynaow. pepaktop M. A. lycesa.

Texn. peaakrop C. A. Mruysina.

Koppextop B. E. Kanuwmma.

*Mb Ne 1577

n. 3,54. Tupaw 37 400 3x3. U3parenscreo «3nanmnen.
101835, Mockea, Uenrp, npoesng Ceposa, a. 4.
3axa3 2161. Uena 12 xon.

Opaena Tpynaosoro KpacHoro 3uamenn Kanwmmmu-
kUi nonurpaduuecknin kombunar Corwosnonurpad-
npoma npu locymaapcreennom komnrere CCCP
NO Aenam M3QRATENbCTB, NONUrPAPUM M KHMIKHOK
voproenn. r. Kanuumw, np. fNlewnna, S.
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