TEKCTBI JEKIHAN MO JNCHUILINHE
«IKOJIOTHS U PALIMOHAJBHOE MPUPOJONOJIb30BAHUE»
JUISI CTYJAEHTOB 4 KYPCA BUOJOIT'MYECKOI'O ®AKYJBTETA



JIEKIIUSA 1 BBEAEHUE B OKOJIOI'MIO. 9KOJIOT'UA KAK HAYKA

1. Conepxanue, mpeaAMET U 3a1a4M YKOJIOTHUH.
2. Uctopus 3K0N0ruu.

3. CTpyKTypa COBPEMEHHOI KOJIOTHH.

4. Pa3nensl DKOJIOTUH.

1. Coaep:kanue, npeaAMeT ¥ 3a1a4M IKOJIOTHH.

TepMuH «3KOIOTHS» (KOUKOC» - JOM, KUJIUIIE; «JIOrOC» - HayKa) BBed . [ eKKellb.
OKOJIOTHS — HayKa, W3yd4arolas B3aUMOOTHOIIEHHS OPraHU3MOB C OKpY)Karouleh Hx
OpraHUYeCKON U HEOPraHUYECKON cpenamu.

- B3aMMOOTHOIIICHUS OPTaHU3MOB MEXIYy COOOM M OKpYKaIoIIeH HX CPEelaou, C
Y4€TOM U3MEHEHUH, BHOCUMBIX JIESITEIbHOCTHIO YeI0OBEKa.

CoBpeMeHHast 3KOJIOTUSI U3y4aeT OpraHU3Mbl HE TOJIBKO KaK OTAEIbHBIE BUIbI, HO U
UX B3aMMOOTHOIIICHUSI MEXAY CO0OM M CO Cpenod Ha HOMyJISIMOHHO-OMOIICHOTUYECKOM
YpOBHE.

Cooeporcanue 3Kon02uu: WMCCIENOBAHUS B3aUMOOTHOIIEHUN OPTaHU3MOB JIPYT C
IPYTOM U CO CPEelod Ha MaKpOCHUCTEMHOM (MOMYJSLMOHHO-OMOIEHOTUYECKOM) YPOBHE:
yYpOBHE MOIMYJISALNNA, COOOIIECTB, ONOTe0IIeHO30B, IKOCUCTEM U, HAKOHEL, OHOoC(ephI.

Onpenenenus:

Honynauus — ar00as COBOKYNHOCTh ~ OCOOEH OAHOrO BHJA, CIHOCOOHas
OOMEHMBAThCS TEHETUYECKOW uH(popMalme, objamaromas ocoO0W BHYTpEHHEU
CTPYKTYPOM M CYLIECTBYIOLIAS HEONPEAEIEHHO JUIMTEIBHOE BpeMsS Ha JaHHOMU
TEPPUTOPHUH.

buorieno3 (coobiiecTBo) — nt00as COBOKYIHOCTh OPraHU3MOB Pa3jIUYHBIX BUIOB,
CYILIECTBYIOIIASA B OJJHOM U TOM K€ MECTOOOMTAHUH U B3aUMOJICUCTBYIOIIAsI TOCPEACTBOM
MUIIEBBIX (TPOYUUECKNX) U IPOCTPAHCTBEHHBIX B3aUMOOTHOIIECHUH.

buoreoneno3 (skocuctema) — O6MOIEHO3 (COO0O0IIECTBO) + OuoTOoNn (OKpYyXKaroias
cpena).

buochepa — oOnacTe pacnpocTpaHeHHs] U3HM Ha IUlaHeTe 3emulsl; 00J1acTb,
3aceyieHHas )KUBBIMU OPTaHU3MAaMH B HACTOSIIIIEM HJIU TTPOIIIIOM.

lIpeomem skonocuu: OWUOIOTUYECKUE MAKPOCUCTEMbl (TIOMYJAIMH, OWOIIEHO3BI,
OMOTreOIeHO3bl, SKOCUCTEMBI ), UX JTUHAMHUKA BO BPEMEHU U MPOCTPAHCTBE.

3adauu sxonocuu:

1) U3yyeHue CTpyKTYphl U JUHAMUKH TIOIYJISIITAN 1 OMOT€OIIEHO30B;

2) PackpeiTHe CYIIHOCTH TPOIECCOB, NPOTEKAIOIIMX B OMOJIOTHYECKHUX
MaKpocHucTeMax;

3) YmeHue uMHM yIpaBisiTh C MAaKCUMaJIbHOM TMONB30M [JIs 4elloBeKa, 0e3
HaHEeCEeHus yuiepOa cucteme.

2. UcTopus 3K0JI0TMH.

Kak pucuurimaa OMoIoruu BeIIETWIACh B cepenune 19 Beka, Kak OT/enbHAst HayKa
— koHen 19 - nauano 20 Beka.

1) Ilepsvie sKon02uyeckue ceedeHus — IPEBHEETUIIETCKUE, JPEBHE HHIUKCKUE,
JIPEBHEKUTAWCKUE U JIPCBHEEBPONCHCKAE MCTOYHUKHA — 6-4 BB. 0 H.3. — CBEACHHS 00
o0pa3e KU3HU U U3MEHEHUSX YNCIEHHOCTH KUBOTHBIX U PACTCHUIA.




2) Hpeenss I'peyus u /Ipesnuii Pum: I'unmokpaT — BiusiHUE (aKTOPOB Cpeabl Ha

3I0pOBBbE JIOJEH; ApPUCTOTENh — KIACCU(PUKAIUSA >KUBOTHBIX MO 00pa3y >XU3HU U
nutanuto; Ilmmauit Crapmmii — tpyn «EctecTBeHHas ucropus». Bce cBeneHus HOCHIU
CyMOYpHBII XapakTep.

3) Cpeonue sexa u snoxa Bo3pooicoenus:

B cBsI31 ¢ HAKONIUBIIMMUCS JAaHHBIMU B XOJI€ MYTEIIECTBUM U UCCIENOBAaHUN — sl
TPY/AOB:

Kapn JIunuei — ocHOBBI Hay4HOI cucTemMaTuku (OMHapHast HOMEHKIIATYpa);

Kan bropdon — «EcrecrBennas ucrtopus» (13 TOMOB) — CBSI3M OpraHusma c
BHEIITHEH CpeloH, BIUSHUE KITUMAaTUYECKUX (PaKTOPOB HA OPTaHU3MBI.

Kan-batuct Jlamapk — 3HaUY€HUE BHENIHUX YCJIOBHUM B 3BOJIIOLMU KUBOTHBIX U
pacTeHun

Pycckue ectecTBOMCTIBITATENH:

M.B. JIoMOHOCOB — BIUSIHHAE CPEIbl HA OPTaHU3MBI.

A. Kaep3HeB — «O niepepok/1eHUH KUBOTHBIX» - U3y4all U3MEHYNUBOCTh KUBOTHBIX
MO/ BJIMSIHUEM BHEIIHUX U BHYTPEHHUX (PAaKTOPOB.

A. bonotoB — knaccudukays MECTOOOUTaHUIN paCcTEHUH.

4) 19 sex:

Beigenenne camMoCTOSATEIBHBIX  OWOJNIOTMUECKUX — NUCIMIUIMH —  Teorpadus
KUBOTHBIX U reorpadusi pacTeHU.

A. T'ym6onpar — «Mneu o reorpaduu pacTeHUiD» - UCIOIb30BAT SKOJIOTHMYECKYIO
TEPMHUHOJIOTHIO — KU3HEHHBIEC (DOPMBI pACTEHUH, aCCOLUALINU, U30JIUHUU U T.JI.

Kapn Pynbe — OCHOBOINOJOXHUK 9SKOJOTMM >KMBOTHBIX (Oosee 160 pador).
Jloka3pIBaja, YTO pa3BUTHE OPTraHUYECKOTO MHpa OOYCIOBIEHO BO3JCHCTBUEM
W3MEHSIOILIEHCS BHEITHEN CPEJIBI.

CesepiioB — yueHuk Pynbe. 1855r. — nuccepramus «llepuoanueckue siBjaeHUus B
’KU3HU 3Bepeil, nTuil ¥ raji BopoHexckoil rydepHun» — nepBoe JeTaabHOE SKOJIOTUUECKOe
MCCIIEOBAHUE B MUPOBOM 300JIOTUYECKON JINTEPATYPE.

bekeroB — yuenuk Pymbe — coszman mikomy pycckux ¢uroreorpadon. 1896r. —
«["eorpadus pacteHuin».

O.I'exkens (1866r.) — BB TEPMUH SKOJIOTHSI.

K. Mebuyc — yuenune o ouorenosax (1877r.)

E. BapmuHr (1895r.) — BBe TEPMUH «3KOJIOTUS B OOTaHUKY.

5) Koney 19 — nauano 20 88.:

B.B. JlokyuaeB — co3iajl yueHHE O MPUPOAHBIX 30HAX, OCHOBBI I'€000TaHUYECKUX
WCCJICIOBaHNM, y4eHHE O JaHamadTax — U3y4dal B3aUMOOTHOIICHHS PACTUTEIHHOCTH U
MTOYBBI.

['.®. MopozoB — «Yuenue o agece» (1920r.) — BnepBble TPUMEHUIT 3KOCUCTEMHBIM
MOJIXO0J1 K U3YUYECHUIO MPUPOJIHBIX OMOKOMILIIEKCOB.

JI.H. Kamkapos u B.B. Cranunnckuii — «Cpena u o01iectBo», «OCHOBBI SKOJOTHH
KUBOTHBIX».

A. Tencnu (19351.) — yueHue o0 IKOCHCTEMAX.

B.H. CykaueB (1942r.) — monsitTue O OHMOreOIEHO3€ KaK O €IUHOM KOMILIEKCE
OpraHU3MOB U a0HOTHYECKOTO (HEKUBOT0) OKPYKEHUS.

B.1. Bepuaackuii — yuenue o Ouocdepe Kak o rinodajibHON IKOCUCTEME.

I'.1. ITonnnaBckas — «Kparkuii Kypce skosoruu pacteHuid» (1937r., 1948r.)




6) Cospemennvle 3Ko102U"eCcKUe UCCIEO0BANHUI:

b.I'. Moranzen — «OcHOBBI 3K0m0rum» (1959r1.)

A.Il. [lennukoB — «Okonorusi pactenuit» (1950r.), «BeneHue B reoOOTaHUKY»
(1964r.)

H.I1. HaymoB — «Qkoinorust ’KuBOTHBIX» (19551, 1963r.)

C.C. UIBapiy — «DBOJTIOIUOHHAS 3KOJIOTUS AKUBOTHBIX» (1969r.)

I''A. HoBukoB — «Oxomnorus XuBOTHBIX» (1980r.), «OCHOBBI 00IIEH PKOIOTUH U
oxpaHbl pupoAs» (1979r.)

T.A. PabotHoB — «®urtouenonorus» (1978r.)

T.K. lN'opeimmnaa — «9komorust pacteHuin» (1978r.)

7) Dxonocuueckue ucciredosanus 8 benapycu:

Hauanuce ¢ 20-x rono 20-ro Beka. PazBUTHEM SKOI0TUH 3aHUMAIHCH:

Conoswes, PankeBuu, @entomun, Cepxkannd, Makyiok, CinyakoB H JIp.

Ha 6a3ze benopycckoro MHCTUTYTa ¢/X W JI/X DKOJOTHEH PACTEHUN 3aHUMAJIUCH:
BacunbkoB, Anamos, [lonsackas, CaBuy u ap.

Ha 6a3e BI'Y skomoruei )KUBOTHBIX 3aHUMAaNNCh: BunOepr, Cymens, demtommH,
Cepxanun, JIaxuosuu, Kammrok u ap.

B 1947r. B BI'Y Ha OuomornueckoM (HakymbTeTe OTKphITa Kadeapa ooOren
HKOJIOTUH.

Ha coBpemennom stane B benapycu npobiieMamMu 3KOJIOTUU 3aHSTHI:

a) Oxonorus XuBOTHBIX: [Tukynuk, Cymiens, Jonbuk, CaBunkuii, Jlomatua u ap.
(uacturyt 300n0run npu HAHB).

06) Oxonorust pactenuii: I[lapdenos, Mnartees, ['onoa, Hosukos, BaneroB u np.
(uacTutyT Jleca npu HAHB).

3. CTPYKTYpa COBPEMEHHOM KOOI UM,

CoBpeMeHHast 3KOJIOTUsl TOAPA3ACIISIETCA Ha 3 CTPYKTYPHBIE YaCTH:

1) Dxonoeus pacmenuti:

a) boranuueckas 9KoJIOrMsT — M3y4aeT B3aUMOJICUCTBUS PACTEHHH C
HEOPTaHWYECKOM cpenor (Bo3aeicTBHE (DU3HKO-XUMHUUECKHX (DaKTOpPOB Ha OTJENbHbBIC
BUJIBI PAaCTEHUN).

0) duroleHOIOTHSI — U3y4YaeT B3aMMOOTHOIICHUSI MEX]Y PacTEHUSMH, CBSA3U B
PaCTUTEIILHOM COOOIIECTBE.

2) DKonoeus sHcuBomMHbIX:

a) Dkojorus ocoOell — M3ydaeT B3aMMOJICHCTBHUS KUBOTHBIX C HEOPTraHUYECKOM
cpenoil (Bo3aeiicTBue GU3NKO-XUMHUUECKUX (DAKTOPOB HA OTIEIbHBIE BUbI )KUBOTHBIX ).

0) Oxosiorusi TOMYJAIMIA — U3y4aeT COBOKYIMHOCTH OCOOEH OJHOro BHJA,
CTPYKTYpY, AUHAMUKY ¥ OTHOLIEHHUS B MOMYJISIUAX.
3) buoceoyenonocus — o0OBEOUHSET SKOJOTHIO >KUBOTHBIX M pACTEHUH, T.K.

3aHUMAETCS M3YYECHHEM MHOTOYHCIICHHBIX OTHOIIECHHUH B JKHMBOTHO-PACTHTEIIBHBIX
c0o00IIeCTBAX.

4. Pa3neynl DKOJOTHH.
B sxoiorum 4eTko BBIJEISAIOTCS pa3/ielibl, OCHOBBIBAIOIIUECS HA CIEAYIONIEH cXeMe:




Ocobr — momynsnus — BHJI — CcooO0mIecTBO (OMOIEH03) — OHOreoIeHo03
(axocucTema) — Ouocdepa.

B cBsi3u ¢ 3TUMUM ypOBHSIMU OpraHU3AIMK KUBOW MATEPHUH BBIJIEISIOT CICAYIOIINE
pa3enbl:

1) Aymoaxonoeus — s3xonorus ocooeit. 1896r. — Ilperep.

- U3y4aeT B3aMMOOTHOIIIEHHSI 0CO0€e C BHEIIHEN cpeoil; MOpPOPU3NOIOTHIECKHE
peaknmuu W  TPUCTIOCOOJICHHS] OpPraHM3MOB K  (DU3UKO-XUMHUYECKUM  yCIOBUSM
OKpYXalollen cpebl.

[Tpumep: u3ydeHre OTIEIBLHOTO SK3EMIUIApa BUAA 1y0 B JIECY — ayTIKOJIOTHIECKOE
UCCJIC/IOBAHUE.

2) Hemskonoeus — SKOJIOTHSI TIOMYIISAIUH.

- W3y4aeT eCTECTBEHHbIE TPYNMUPOBKM ocobedt 1 Buma (momynsaumu). 3amadu:
BBISICHEHHWE  YCIIOBUM, TpU  KOTOPbIX  (DOPMUPYIOTCS  TMONYJNSIUH;  HU3yYEHHUE
B3aMMOOTHOIICHHN MEXIy OCOOSMH B TOMYJSIIIUN, WX OpraHU3aIlud, JUHAMUKH,
YHUCIICHHOCTH.

3) Du0d2K0102Us1 — DIKOJIOTHS BUJIOB.

- HaumMmeHee pa3paboTaHHBIA pa3fiel COBPEMEHHOW HKOJOTWH, T.K. C ayT- U
JEMAKOJIOTHYECKUX MCCIICOBAHUN TPAIUIIMOHHO MEePEKIIOYAIOTCS Ha CHHAIKOJIOTHIO (T.€.
0C00b — TIOMYJIAINS — OUOIICHO3).

4) Cunskonoeus — HKOJIOTHsSI COOOIIECTB U IKOCUCTEM.

- W3y4YaeT acCOIMAIMM TIOMYJISAIMA pa3HBIX BHUJIOB pPACTEHUH, >XUBOTHBIX U
MUKpPOOPTaHU3MOB, OOpa3ylomux OWOIIEHO3bI W  JKOCUCTEMBI, HX CTPYKTYpY,
B3aUMOOTHOIIIEHHSI ~ MEXIy co00oil | OKpyxawmed  cpemoil.  SBustorcs
00IIeOMOTOTUYECKUMH MCCIIEIOBAHUSAM U O0BETUHAIOT ayT-, IEM- U SUIIKOJIOTHIO.

5) I'nobanvuas sxkonoeus — 3Konorus ouochepsl.

Mano wu3ydeHHBI pa3fen, T.K. Ha COBPEMEHHOM JTale TPYAHO OCYIIECTBUM
rJ100aJIbHBIE UCCIIEIOBAHMSI 1 MOHUTOPUHT TUIAHETAPHOTO MaciiTaba.




AYTIKOJOT' U (3KOJIOI' s OCOBEMN)
JIEKIIUS 2 ®AKOPBI CPE/IbI, UX KIACCUPUKAIIUA 1
3AKOHOMEPHOCTHU JIEMCTBUSI HA OPT AHU3MBbI

1. [TonsiTHE Cpenbl U SKOIOTMYECKUX (PaKTOpPOB.

2. Knaccugukanus 3Koa0rudeckux (hakTopos.

3. Biusaue Ha opranu3m abMOTHYECKUX (HAKTOPOB.

4. CoBMeCTHOE JIEHCTBHE SKOJOTHYECKHUX (DaKTOPOB.

5. IIpuHIUTIBI SKOJOTUYECKON KITacCU(UKAIIMY OPTaHU3MOB.

1. IloHsiTHE CpeAbI U IKOJOTHYeCKUX (PaKTOpPOB.

Cpena u ycioBHs CyIIECTBOBAHUS OPTAaHU3MOB — pa3HbIC TTOHSITHS.

Cpeda — Bce, 4YTO OKpYXaeT OpPraHWU3M U TMPSMO WIM KOCBEHHO Ha HEro
BozzelicTByer. Cpema ciaraeTcss #W3 MHOXKECTBA JJIEMEHTOB OpPraHUYECKOW U
HEOPTraHWYCCKOHN TPUPOJIBI U JIEMEHTOB, BHOCUMBIX JIATEILHOCTHIO YCIIOBEKA.

DneMEeHTHI cpeibl MOT'YT OBITh:

1) HEOOXOIUMBIMH OPTaHU3MY;

2) Ge3pa3IuYHBIMU JJI51 HETO;

3) oka3bIBaTh HA OPraHU3M BPEIHOE BO3/ICUCTBUE.

[Tpumep: st 3aiilia HEOOXOIWMBI THINA, BO3IYX, BOJA, CBET; O€3pa3IWyHbI s
HEro — CTBOJ JiepeBa, Kouka (MOXKET BCTYINaTh C HUMH BO BPEMEHHBIE OTHOIICHUS —
HaIpUMep, YKPbITHE OT HEMOTOfbl); BPEAHbIE — JACSITEIBHOCTh YelloBeKa (BhIPYOKa JIECOB,
0XOTa | T.1.).

Ycnosus cywecmeosanus — COBOKYMHOCTb HEOOXOJUMBIX JUIsi OpraHu3Ma
AJIEMEHTOB Cpe/bl, C KOTOPHIMU OH HAXOJIWUTCS B HEPA3PHIBHOM EIMHCTBE U 0€3 KOTOPBIX
CYIIIECTBOBATh HE MOXKET (MU, CBET, KUCIOPO/I, XUMUIECKHE DIIEMEHTHI).

DneMeHThl cpeabl, HEOOXOIWMBIE OpPTaHW3My, WM OTPHUIATEIBbHO HA HETo
BO3JICICTBYIONINE — 2JKono2uyeckue ¢hakmopwvl. OHU JEUCTBYIOT B BHIE EIUHOTO
KOMILJIEKCA.

T.o. KOMITJIEKC IKOTOTUYECKUX (PAKTOPOB, 0€3 KOTOPBIX OPTaHU3M CYIIECTBOBAThH HE
MOJKET — yCJIOBUS CYIIECTBOBAHUS (3KU3HU) OPTaHU3MOB.

2. Knaccuukanmus 3k0J10rudecknux (pakTropos.

3 rpynImbl AKOJIOTUIECKUX (PaKTOPOB:

1) Abuomuueckue — (aKTOpbl HEXKUBOH MNPUPOABI — KOMIUIEKC YCIOBHUI
HEOPTraHUYECKOM CPE/Ibl, BIUSIONINX Ha OPTaHU3MBbI.

a) XUMHYECKHE — XHUMHYECKUH COCTaB aTMoc(hepbl, MOPCKHX W TMPECHBIX BO[I,
MOYBBI, JJOHHBIX OTJIOKEHUH.

0) Dusmueckue (KIMMATUUYECKUE) — TeMIeparypa, JaBJICHHE, BIIaXKHOCTb,
OCBEILIEHHOCTD, PaUAIMs U T.1.

B) ['unposnaduyeckue — hakToOphl MOYBBI U BOJTHOM CPEIBI.

r) Oporpaduyeckue — penbed MECTHOCTH, IEPENa bl BHICOT U AP.




2) buomuueckue — HaKTOpHl JKUBOM TMPUPOALI — COBOKYIHOCTH BJIUSHUM
JKA3HEICSITEIbHOCTH OJIHUX OPraHU3MOB HA JIPYrUe€, T.€. BHYTPUBHUIOBBIE U MEKBUIOBBIC
OTHOILIEHUSI OPTaHU3MOB.

ITpumep: B3aMMOOTHOIIEHHUS TUITIA XUIIIHUK-KEPTBA, MAPA3UT-XO35IMH, OPTaHU3M KaK
cpena oOUTaHus, y9acTHE B paCPOCTPAHEHUU JPYrOoro OpraHu3Ma u T.J1.

3) Aumponuueckue — JESITEIBHOCTh YEJIOBEKa — COBOKYIHOCTh BJIUSHUM
NEATENBHOCTH YEJIOBEKA HA OPTraHUYECKUNA MUP.

a) BosgeiicTBUEe HENMOCPENCTBEHHO CBOUM CYIIECTBOBAaHMEM (MOTPEOHOCTH B
KHUCJIOPO/JI€, MHUIIIE, MPOCTPAHCTBE U T.1I.).

0) BozneiicTBue npon3BOJCTBEHHON JAESITEIBHOCTHIO (3arps3HEHHS, YHUUTOKEHUE
KUBBIX OPraHU3MOB, CO3/IaHUE arpOIEHO30B U T.1I.).

Brnusinue anTponuueckux (pakToOpoB B HACTOSIIEE BPEMS TTIOCTOSSHHO BO3PACTaET.

3. Binsinue HA OPraHu3M a0uoTHYecKNX GaKkTopoB.

AlGuotnueckre (akTOpbl OKa3bIBAIOT HA OPraHU3MBl HpPAMOe U KOCBEHHOE
so30elicmsue. IlpumMep: Temieparypa — OINpeAeiseT TEIUIOBOM OajaHC >KUBOTHBIX U
pacTeHuil (mpsiMOe€ BO3JEHCTBUE); KOCBEHHO BIMSET Ha TPABOAMHBIX >KUBOTHBIX,
oOecrieurBasl yCIOBUS JJIsl pOCTa PaCTCHUM.

Oddexr Bo3meiicTBus (akTOpa 3aBUCUT OT ero Jo3bl. Kak u30BITOK, Tak u
HEJ0CTaTOK (PaKTOpa BEJET K YTHETCHHIO )KU3HEAEATEIbHOCTH OpraHu3Ma.

NHTEHCUBHOCTD 3KOJIOTHUYECKOI0
daktopa, HauOoniee OmaronmpusTHas st
OpraHu3Ma — 30HA (3AKOH) Onmumyma,

Jarorasi Hauxyamui 3pdekT — 3ona (3axkom)
neccumyma.  I'paHuiibl, 3a  KOTOPBIMHU
CYLIECTBOBAHHE OPraHM3Ma HEBO3MOXXHO —
HUNCHUL U 8ePXHULL NPeOeibl 8bIHOCIUBOCIU.
JUist kaxxgoro opraHu3Mma (BuAa) €CTb CBOM ONTUMYM YCIOBUM, T.€. CTENEHb
BBIHOCJIMBOCTU OpraHuM3Ma K JeiictBuio Qaxrtopa. [Ipumep: pacTeHus U KUBOTHbBIE
YMEPEHHOr'0 TMOosca BBIHOCAT OoJibllIMe KOJeOaHWs TeMIeparyp, 4YeM pacTeHus H
YKUBOTHBIE TPOIIMYECKHUX 30H.
CaolicTBO BHJIa (OpraHu3Ma) aJanTUpPOBaThCA K TOMY WM HHOMY JHMAMa30HYy
(aKTOPOB CpeIbl — IKOIO2UYECKAS BAIEHMHOCIb (DKOI02UYEeCKas NAACMUYHOCTY).
OKOJIOTMYECKH HEIJIaCTHUYHbIE, MAaJIOBBIHOCIIMBbIE BHUJbl — CTEHOOMOHTHbIE
(Yy3KocCHenrannu3upoBaHHbIC); Oonee BBIHOCJIUBBIE - HBPUOUOHTHBIE
(ILIMPOKOMPUCIIOCOOICHHBIE).
Bunbl, nprcnioco6iieHHbIE K ITMPOKOMY KOJIEOaHUIO TEMIEPaTyp — 3BPUTEPMHEBIE, K
Y3KOMY KOJIEOaHHIO TEMIIEPATYP — CTEHOTEPMHBIE;
K IIAPOKOMY KOJIEOAHUIO COJEHOCTH — JBPUTAIMHHBIC, K Y3KOMY KOJIEOAHUIO
COJIEHOCTH — CTEHOT aJINHHBIE;
K IIMPOKOMY JMana3oHy NHIIM — 3Bpuard, K y3KOMY JHaNa3oHy IUIIH —
cTeHodaru.

4. CoBMecTHOE 1eHCTBHE IKOJOTrHYeCKuX (paKkTOpoOB.
Ha nro6oil opranu3M OKa3bIBa€TCSI COBOKYIHOE BO3JIEMCTBHE SKOJIOTHYECKUX
(haKTOpOB — KOHCmeLAYUsL hakmopos.




[Ipumep: 1npu ONTUMAJIBHON TeMIepaType BO3pAacTaeT yCTOMYMBOCTh K
HEOIAaronpUATHOMY BIMSIHUIO HEJJOCTATOUHOCTU MUTAHUA; IPU OOMJIMH THILUA BO3PACTaET
TOJIEPAHTHOCTb K HEOIAronpUsTHBIM KIMMaTHYECKUM (aKkTopaM.

Opnako, KOMIIeHcalMsi OAHOro (pakTopa JPYyrdM OrpaHUYEeHa A0 OTKJIOHEHUs
¢dakTopa OT Mpe/1es0B BHIHOCIUBOCTH BU/IA.

®akTop, YpOBEHb KOTOPOrO B KAaYECTBEHHOM WM KOJIWYECTBEHHOM OTHOIICHUHU
OKa3pIBaeTcs OJM3KUM K TpejesnaM  BBIHOCAMBOCTA  JAaHHOTO  OpraHu3Ma —
ocpanuuusarowull paxmop.

[Ipumep: nock B CkanauHaBuu oOUTAET ceBepHee, yeM B CuOupH, 4To 0OBSCHAETCA
orpaHuuuBaronuM  (pakropom Ttemmeparypsl (B CubOupu 3UMHHE TEeMIEpaTypbl
3HAYUTENbHO HIDKE, 4eM B CKaHIWHABUN).

CreneHb OrpaHUYUBAIOUIETO JACHCTBHUS (pakTOpa 3aBUCUT OT CTaAWU Pa3BUTHUS
OpraHu3Ma U CTENEHU ONTHUMAJIbHOCTH IPYTUX (PaKTOpPOB.

[Ipumep: B mepuox pa3MHOXKEHUS BCE OPraHM3Mbl UYBCTBUTEIbHEE K
HEOJAarONpUATHBIM YCIIOBUSIM, T.€. (PAKTOp, SIBJSAIOIIMICS OrpaHUYMBAIOLUIMM B OJHUX
YCIOBUSIX, OyJeT HEOrPAaHUYMBAIOIINM B JPYTHX.

IIpasuno munumyma (3axkon Jlubuxa):

BeriecTBo, KOTOpO€ HAXOIUTCS B MUHUMYMeE, YIPAaBISIET ypojkaeM M OMpEIeseT
BEIMYMHY U YCTOWYUBOCTH IOCIETHEr0, T.e. (aKkToOp, UMEIONIMI >KU3HEHHO Ba)XKHOE
3HAa4YECHUE, SBJISIETCS OCHOBHBIM, HE3aBUCHUMO OT €r0 KOHLIEHTPALHH.

S. IlpuHIHMNBI K0J0rHYecKol Kjaaccu(puKkanyuu opraHu3MoB.
1) B coomsemcmesuu ¢ nonodcenuem 8 nuuiesou yenu:
a) MPOYIEHTHI — MPOU3BOUTENN OPTaHUKH;

0) KOHCYMEHTHI — MOTPEOUTETN OPraHUKH;

B) PEIYIIEHTHI — PA3PYIITUTEIR MEPTBBIX OCTATKOB.
2) Ilo pazmepam:

a) MUKpOOHOTa — pa3Mepsl J10 3 MM;

0) me300moTa — ot 3 MM 10 1 cM;

B) MakpoOuoTa — OT | cM U BbILIE.

3) Ilo numanuio:

a) pacTUTENIBHOSIHBIE — puTOdaru;

0) »KUBOTHOSIIHBIE - 300(aru:

- SHTOMO(ary;

- IUTOTOSITHBIE.

B) canpodaru — MEepTBHIMU OCTaTKaMU PACTEHU;
) HeKpodaru — MEpTBBIMU OCTATKaAMU KUBOTHBIX;
1) Konpogaru — SJKCKpeMEHTaMU;

€) nonudaru — BCEsIHbIE.

4) OmHnocumenbHo cpedbl 0OuUmMaHnus:

a) re0OMOHTHI — 36MHBIE O0UTATENH;

0) ruIpOOUOHTHI — BOJIHBIE OOUTATENH;

B) a3pOOHMOHTHI — BO3/IYIIIHBIE.




JEKIUS 3 )KU3HEHHBIE ®OPMbI PACTEHUM U Z/KUBOTHBIX

1 TlonsiTue o xu3HEHHOU Popme
2 XuzHeHuble GOpMBI pacTCHHI
3 ’)KusHeHHbie POPMBI JKUBOTHBIX

1 IlonsiTue 0 :ku3HeHHOI Gopme

Bcest COBOKYMHOCTH  9KOMOTHYECKHX (PAKTOPOB, XapaKTEPHU3YIONIUX TO WIW WHOE
MECTOOOUTaHUEe, TPEOYIOT OH HACENSIONIMX €ro OpPraHUu3MOB BBIPAOOTKH KOMILIEKCA
COOTBETCTBYIOIINX MPUCTOCOOJIEHUM. B CBSI3M C 3TUM Kak >KMBOTHBIE, TAaK U PacTEHUs
nmpuodpenu crnenu@uIeckre 4YepThl, 3aTparuBarolire OCOOCHHOCTH CTPOCHHs, OOMeHa
BEILIECTB, JAUHAMMKY KU3HEHHBIX TIPOIIECCOB U T.A. B 3TOM clydae mOMyJsuu
OpPraHW3MOB W3 Pa3HBIX YacTeHl apeanga MOTYT Pa3IHdaThCs MO PALY MOPHOIOTHIECKUX U
AKOJIOTMUECKUX XapaKTEePUCTUK. Takue Momyssiiiui MPUHAIESKAT K Pa3HBIM SKOTUTIAM.

IKOTHII — 3TO COBOKYMHOCTh 0CO0€H JT1000ro BUaa OpraHu3MoB, NPUCTOCOOJICHHAS K
YCIOBHSIM  MecTa OOWTaHUsT MW o0jajamolas HACIEICTBEHHBIMU  IPHU3HAKAMM,
OOYCJIOBJIEHHBIMU 3KOJIOTUYeCKH. WX oNnTuMyM W JAMana3oH TOJIEPAHTHOCTH YETKO
COOTBETCTBYIOT MECTHBIM YCIOBUAM. Hekoropbie sCTpeOWHKH, HampuMep 30HTHYHAS,
pacTylue B Jiecy, — IPSIMOCTBOJIbHBIE, BBICOKHE. PacTeHust 3TOro e BHUJAa C MECUYAHBIX
MoJIE — pacrpocTepThie, HHU3KHE, a DBK3EMIULSIPbl C IMECYaHbIX [JIOH 3aHUMAIOT
MIPOMEKYTOUYHOE TIOJIOKEHHUE.

Cpean mnpuCHOCOOJNIEHUI MKUBBIX OpPraHU3MOB K cpelae ocoOyl poOjib HIPAOT
MOp(OJTOTUYECKHE aJanTallid W W3MEHEHUS B HauOOJbIIEH CTENEHU 3aTParuBalOT Te
OpraHbl, KOTOpbIE HAXOMSTCS B HEMOCPEICTBEHHOM KOHTAaKT€ C BHEIIHEH Cpenou.
Mopdonorndecknii THAM TPUCTIOCOOJNICHHSI JKUBOTHBIX WM PACTEHHUH K OCHOBHBIM
(dakTOopaM MECTOOOUTAaHUS W OMPEACICHHOMY 00pa3y KU3HM Ha3bIBACTCS *KM3HEHHOM
¢opmoii. KuzHenHoie (GOpPMBI  ONPENENSIOT MNPUCTOCOOJEHHOCTh OpPraHW3MOB K
KOMILIEKCY (haKTOpPOB K crieliupuke MECTOOOUTAHUS.

2 ’KuzHeHHbIe GOPMBbI pAaCTEeHHH

CymiecTByeT MHOXKECTBO KiacCU(UKAIUI KU3HEHHBIX (POPM pacTEHUN U KUBOTHBIX.
Cpean pacTeHui 4alle BCEro MCIHOJIb3YIOT KIacCU(PUKALMIO, MPEIIOKEHHYIO JATCKUM
6oranukom K. Paynkuepom (1903 r.). OH Bbimenus 5 KU3HEHHBIX (OPM pacTeHUN Ha
OCHOBAaHHMH OJIHOT'O MPHU3HAKA — PACHOJIOKEHHS MOYeK BO300OHOBJIEHMS OTHOCHUTEIIBHO
3€MHOU ITOBEPXHOCTHU

- ¢hanepodutnl (Ph) — MOYKM M KOHIIEBBIC TOOCTH y HUX PACIOJIOXKEHBI Ha KOHIAX
BETBEH M HAXOJATCS HAa HEKOTOPOM paccTtosHuu oT 3emiid (Bbimie 30 cm). ['maBHBIM
00pa3oM 3TO JIEepeBbs U KPYMHbIE KYCTAPHUKH;

- xame(dutsl (Ch) — Menkue KycTapHUKH, KyCTAPHUYKU M HU3KOPOCIBIC CYKKYJICHTBI,
y KOTOpPBIX IOYKH BO30OHOBIICHHS PACHOJOXKEHBbl HU3KO HaJ] MOBEPXHOCTBHIO IOYBHI



(menee 25 cMm). [louku 3amuieHpl OT JEUCTBUS HEOIArONPHUATHBIX (PaKTOPOB OJIM30CTHIO
K 3emyie. PacteHus »Tu npeo0ianaioT B palloHaX ¢ XOJOJHBIM KIMMAaTOM;

- remukpuntropurel (HK) — pacrenus, oTmuparoniye B BEpXHEH YacTH MpH
HACTYIUICHUH HEOJAronpusATHBIX YCJIOBUU. BereraTuBHbIE MOYKM 3allMIIEHBbI 3eMJIEH U
OTMEpILIeH JUCTBOW. XapaKTepHbl MJi1 XOJOAHBIX BIAXKHBIX OOJacTel, Hampumep —
TyHApbl. Cro/1a OTHOCAT OOJIBIIMHCTBO MHOTOJIETHUX TPAaB;

- kpunToputsl (K) — MOYKHM 1ETMKOM MOTPYKEHBI B TOUBY (T€O(MUTHI) WIH HAXOIATCS
nmoa Boaou (renodutbl ¥ THUAPOPUTHE) U (DOPMUPYIOTCS B JIYKOBHIIE, KOPHEBHIIE,
KITyOHSX;

- Tepopurbl (Th) — opHONETHHE TPaBSHHWCTHIC PACTEHHUS, OTMHpPAIOIIUE MPU
HEOJIaronpuATHBIX YCI0BUSAX. Bo300OHOBIEHNE UAET 3a CUET CEMSIH.

B nocnennee BpeMs BbIACIAIOT elile rpynny 3nuduros (kotopyto cam K. Paynkuep He
paccMmaTpuBai), T.e. PAaCTCHUM MOCENAIONIMXCS Ha APYTHX pacTeHusx (omena, IUIONI,
XMeNb U Ap.).

CymiectByer Takxke KiIacCUPUKalUA JKU3HEHHBIX (OPM  MOKPHITOCEMEHHBIX,
npennoxxenHass N.I'. CepebpsaxkoBbiM. OHa 0a3upyeTrcss Ha 3KOJIOro-MOpQOJIOruyecKux
IIPU3HAKAX U B €€ OCHOBY ITOJIOXKEH NMPU3HAK AJIMTEJbHOCTH KU3HHM BCETO PACTEHHUS, KaK
HanOoJiee OTPAKAIOIIUKM BIMSHUE BHEIIHUX YCIOBHM Ha MOpP(OreHe3 M pOCT, a TaKXKe
CTPYKTypa Haja3eMHbIX oceil. [1o 3Toif kiaccupukanum BEACTSIOT:

Otnea A. J/IpeBecHbIe pacTeHUs Otaea B. HazemHble TpaBbl

| Tun. JlepeBns V tun. [lonukapnuueckne TpaBbl

Il Tun. Kycrapauku VI tun. MoHOKapninueckue TpaBbl

Il Tun. Kycrapauuku Otaea I'. Boaubie TpaBbl

Otaea b. IoayapeBecHbie VI tun. 3eMHOBOHBIE TPABBI

AV TUII. [TonykycTapHUKH u | VIl tun IlnaBaromme W mOIBOIHBIE
MOJIYKYCTapHUYKHU TPaBBI

3 /KuzneHHble ()OPMBI KMBOTHBIX

Knaccuduxanus xKu3HeHHbIX (OpM >KMBOTHBIX Oosiee ciokHa. J[Ji1 MHOTMX Tpymnm
YKUBOTHBIX KJIacCH(PUKAIMS KM3HEHHBIX (JOPM K HACTOSIIEMY BPEMEHH HE pa3paboTaHa.
Haunbonee wyacto wucnonb3yorcs Kiaccudukanus >XUBOTHBIX, mpenioxkennas J[.H.
KamkapoBbim (1945), koTopslil kinaccupuuupoBal >KU3HEHHbIE (OPMBI >KMBOTHBIX IO
XapaKkTepy NePeIBIKCHUS B Pa3HBIX Cpelax:

I. IlnaBawmmue:

1. Yucto BoAHBIC: ) HEKTOH, 0) MJIAHKTOH, B) OEHTOC

2. IlonyBoHbIE: @) HBIpsIIOITUE, 0) HEHBIPSIONINE, B) TOOBIBAIOIINE MUIIY U3 BOJIBI.

I1. Poromue:

1. AGcomoTHBIE 3emMiIepor (BCIO )KH3Hb OOUTAIOT B 3€MJIC)

2. OTHOCUTENBHBIE 3eMJIEPOU (BBIXOIAT HA TTOBEPXHOCTD ).

II1. Hazemubie (popMbI

1. He nenaromue Hop: a) Oeraroiue, 0) MpbIraroIIne, B) MOJ3a0IINE

2. Jlenaromiue HOpHI: a) Oeraronue, 0) NpbIraoIIKe, B) MOI3a0NIUe

3. JKuBoTHBIE CKaJl.

IV. [lpeBecHbie Ja3awomue Gpopmbi:

a) HE CXOJIAIIME C JEPEBHEB, 0) JTUIIIH JIA3AIONTUE IO JEPEBBSIM.



V. Bo3ayumnbie ¢popMbI:

a) 1OOBIBAOIIME MMUINY B BO3yX€; 0) BRBICMAaTPUBAIOIINE MMHUILLY U3 BO3/1yXa.

CaMble MHUPOKUE CIEKTPHI )KU3HEHHBIX (HOPM IpHUHAJIE)KAT HacCeKOMbIM. CylllecTByeT
psaa ux kinaccudukanuid. Hanbomee yacTo ucnosb3yercs clieayronias:

1) I'eoOMOHTHI — oOWTaTENN TTOYBHL. BEIACTSIOT 60see MeNKre TPYIIbl: pU300UOHTHI
(cBsi3aHBI C KOPHEBOW CHCTEMOW pacTeHMil), campoOMOHTHI (0OOUTATENU pa3iararoIuxcs
OpPraHUYECKUX OCTATKOB), KOMPOOMOHTHI (0OWTAaTEeNM HaBo3a), OOTPOOMOHTHI (OOUTaTENH
HOp), TIaHO(UJIIBI (YACTO U AKTUBHO TEPEABUTAIOIITUECS );

2) Onureo0MOHTHI — OOUTATENH OTKPBITHIX YYaCTKOB MOBEPXHOCTH MOYBBI. Cpenn HUX
BBIICNIAIOTCS:  MCAMMOOMOHTHI  (OOWUTaTEeNM  TMECKOB), METPOOMOHTHI  (oOuTarenu
KaMEHUCTBIX YYaCTKOB), TAJIOOMOHTHI (3KUTEU 3aCOJICHHBIX YYaCTKOB);

3) I'epneTOOMOHTHI — )KUBYT CPEAU PACTUTENBHBIX U APYTMX OPraHUYECKUX OCTATKOB
Ha TIOBEPXHOCTH MOYBHI (10| OTABIIEH JUCTBOM, B TIOJICTUIIKE).

4) XopTOOHOHTHI — OOUTATENN TPABSIHOIO TOKPOBA.

5) TaMHOOMOHTBI — OOUTATENIN KyCTAPHUKOB.

6) denapoOnoHTBI — OOUTATENN JPEBECHOIO sipyca.

7) I'napoOHOHTBI — OOUTATEIIN BOJTHOM CPEJIBI.

bonee cnoxHa kinaccudukanuys KU3HEHHBIX (OPM y 5)KYKOB KYKENull, pa3padoTaHHas
N.X. [HapoBoii. B ee ocHOBy mMoOnOXeHBI HE TOIBKO MOP(OIOrHUECKHE MPHU3HAKU
OTJICIbHBIX BUJIOB, Cpela UX OOWTaHUs, HO U TUN nuTaHus. CeMeNCTBO NeNUTCs Ha KJace
300aroB 1 kJjgacc mMukcopurodaroB (cmeniaHHoe nuraHue). B kaxmoMm kiacce
BBIJCIIAFOTCS TPYIIIBI U IOATPYIIBI B 3aBUCUMOCTH OT TOr'0, KAKyI0 CpPEeRy MPEAIOYNUTAIOT
9TH KYKH JIJIs1 CBOET0 OOUTaHUA.



JIEKIIUA 4 ABUOTUYECKUE ®AKTOPBI U
AJAIITAIIMA K HUM OPTAHU3MOB

1. CBeT u ero 3Ha4eHUE B KUZHEACITETLHOCTH )KMBOTHBIX U PACTEHUM.
2. TemnepaTypa 1 ajantaiuu K Hel OpraHu3MoB.
3. Bna)XHOCTh M OTHOILLIEHHUE K HEW )KUBOTHBIX U PACTECHUM.

1. CBeT u ero 3HaveHue B JKU3HEAESATEJIbHOCTH sKUBOTHBIX U PACTEHUIA.

Baxnelmuii skojornyeckuid ¢aktop, oOyciaBiuBarouiuii (HoTocuHTe3 (OCHOBA
*u3HU Ha 3emiie). bonee 50% nocrynaromero Ha 3emiid CBE€Ta — BUUMBII CIIEKTP, MEHEE
50% - unppaxpacusie ayuu (Temio), 1% - YOO (ctumynupyer oOMEHHbIE TPOLIECCH, B
OOJBIIMX JJ03aX — TYOUTENBHO).

['maBHOe 3HaueHue — HeoOXoauMoe YycioBUe (OTOCHHTE3a — OOpa3oBaHUE
OpraHUYECKOM MPOAYKIIMH B XJIOPOIIACTaX 3€J€HBIX PACTEHUM:

6CO; + 6H,0 — CgH1,06 + 60,1 (HeobXxoauMoe yCIIoBUE — HAIMYUE CBETA U
MUTMEHTa XJI0poduiia)

- Biasier Ha CKOpPOCTh POCTa U pa3BUTUE PACTCHUN;

- Biusier Ha aKTUBHOCTH )KMBOTHBIX;

- BeI3bIBaeT U3MEHEHUE BIAXKHOCTU U TEMIIEPATYPHI CPEIbL;

- SIBnsiercsi curHajdbHBIM (HAKTOPOM, OOECIICUMBAIOIIMM CYTOYHBIE U CE30HHBIC
OMOLIMKJIBI.

CBeTOBOH PpeKMM KaXJOr0 MECTOOOMTAHUS XapaKTEPU3YeTCs CIEAYIOUUMHU
XapaKTEePUCTUKAMU

1) UHTEeHCUBHOCTSH (CHJIA) CBETA — KOJWYECTBO SHEPTUM, MPUXOIAIINICS Ha 1 oM
TOPU30HTAIBHOM TMOBEPXHOCTH B MUHYTY. Camblii MHTEHCUBHBIM — MPSIMOM CBET, HO
pacTeHust 60s1ee MOJIHO UCTIONB3YIOT PACCESHHBIN CBET.

2) KoanuecTBO cBeTa — cyMMapHas pajaualiys OT MOJIOCOB K SKBATOPY.

3) KoanuyecTBO oTpakaeMoro csera (ajandeno) — Bbipaxkaerca B % oT oOiiei
pagualuyyi W 3aBUCUT OT YIJIa MAJEHUS M CBOWCTB OTPaXKAIOLIEW MOBEPXHOCTH (CHET —
85%, 3enenbie mucThbs — 10%).

Taduaunna 1 — IKogn0oruvyecKue rpynnbl pACTeHUH M )KMBOTHBIX

IKOJIOTHYECKAS XapakTepucruka IIpumepsbl
rpymnmna
1 2 3 4
= ['enmnodursr UMEIOT MEJIKHE OJeCTALINE | JIyTOBbIE 3J1aKH, PACTEHUS
E (cBETONMIOOMBBIE) | WIIM T'YCTO ONYILIEHHbIE TYHJIP, d(PEMEDPHI,
Q JIUCThSI, PACTIONIOKECHHbBIE OOJBIIMHCTBO KYJIbTYPHBIX
A 107 OOJIBIIUM YTIIOM, pacTeHU OTKPHITOrO




MHOT/Ia TIOYTH BEPTUKAJIbHO; | TPYHTA, MHOTHE COPHAKHU
00pa3yloT pa3psyKEHHBIC
HACAXKICHUS
CunoduTsl CIIOCOOHBI Pa3BUBATHCS KaK | €J1b, KJICH, rpad, JICIHHa,
(TEeHEBBIHOCIUBBIC) | IPU OYEHB OONBIIOM, TaK U | OOSIPBIIIHUK, 3eMJISTHUKA,
IpU MaJIOM KOJIMYECTBE repalb, MHOI'ME KOMHATHBIE
CBETa pacTeHus
Cunodurst OTJIMYAIOTCS KPYITHBIMH, 3eJIeHbIC MXH, TUTAYHBI,
(TeHeBbIe) HEXHBIMH, TTOABUKHBIMH KHUCITUIIA, KOTIBITCHb,
JUCTHSMU TEMHO-3€JIEHOTO | CEIMUYHUK, OAPBUHOK,
I[BETA, XapaKTepHa TaK MalHUK U Jp.
Ha3bIBaeMasl JINCTOBAs
MO3aHKa
JIHeBHbIE aKTUBHO OOJIPCTBYIOT U OynaBoyCble 6ab0uKH, 3asll,
OXOTATCA JHEM. JTO camasi | JIOCh, 0apCyK, TOPHOCTAl U
OoJIbIIIast TPYIINA )KUBOTHBIX | JIP.
CymepeuHnbie KUBOTHbBIC, AKTUBHBIN B MIEPBYIO OYEPEIb JIETyUHe
MEepUO CYTOYHOU MBIIITH, KO30/I0U, HEKOTOPHIE
2 KU3HEIEATEIbHOCTU COBBI, KYKHU-HaBO3HUKH,
E KOTOPBIX MpUNIAJaeT Ha KaObl
2 CyMEpKHU (BEUEpHUE WIIH
=2 YTPEHHHE)
Hounsle YKUBOTHBIE, BEIYIIHEC OOJILIIMHCTBO COB, 0a00YKH-
HOYHOM 00pa3 KU3HU Opa’KHUKH, HEKOTOpPbIE
TPOIUYECKHE TPEBECHbBIE
JSATYIIKA, XOMSIKA
C BiusiHHMEM CBETa CBA3aHO sABJIeHUE (POTONMEPHUOIU3MA — PUTMHUECKOE U3MEHEHHUE
MOP(OTOTUYECKNX, OHOXUMUYECKUX U (U3MOIOTUYECKUX CBOUCTB U  (QYHKIUN

OpPraHU3MOB IO/ BJIUSHUEM YEPEIOBAHMS CBETOBBIX U TEMHOBBIX (ha3. doTonepuoa — 310
JUIMHA CBETOBOro AHS. B orinmume or apyrux (pakTopoB, 3TO BEIMYHMHA MOCTOSHHAS IS
JAHHOM MECTHOCTH.

CBer Juisi KMBOTHBIX HEOOXOAMM, TMpPEXKAE BCEro, Kak YCIOBUE OPHUEHTALIHH.
OpueHTalys Ha CBET OCYIIECTBIISIETCS B PE3YJIbTaTe (POTOTAKCHUCOB:

1) Moso:xkuTeabHbIe (OTOTAKCHCHI — TICPEMEIICHHE B CTOPOHY HaMOOJbIIEH
OCBEILIEHHOCTH;

2) OrpunartejbHble (POTOTAKCHUCHI — IEPEMEIICHHE B CTOPOHY HaWMEHbIIEH
OCBEILIEHHOCTH.

Kpome Toro, cBETOBOI peXUM BIIUSET Ha:

1) reorpaguueckoe pacnpocTpaHeHHE )KUBOTHBIX;

2) OpUEHTALIMIO [ITULl BO BPEMSI MUTPALIUA;

3) CYyTOUYHYIO aKTUBHOCTb >KUBOTHBIX.

T.o., cBeT HeoOXOAMM TpEXAE BCEro AN OCYyIIECTBICHHS (OTOCUHTE3a, IS
’KMUBOTHBIX OH UM€ET UH(POPMALIMOHHOE 3HAUEHUE.



2. Temneparypa ¥ aJanTauvu K Heil OpraHu3sMoB.

OmuH u3 BaXHEMIINMX (HaKTOPOB, ONPENEISIONIMX CYHIECTBOBAHUE W Pa3BUTHE
opraau3zMoB. OT TeMIepaTypsl OKpYKaroLed cpeabl 3aBUCUT TEMIIEpaTypa OpraHU3MOB,
a, CJIeI0BaTEIbHO, CKOPOCTh BCEX XUMUYECKHUX PEAKIIMM, COCTABIIAIONIMX OOMEH BEILECTB.
B ocHOBHOM oOpraHu3mbl MOTYT CyllecTBOBaTh npu Temmeparype oT 0 mo +50°C, uro
00yCIJIOBJIEHO CBOMCTBAMU LIUTOILIA3Mbl KJIETOK (€CJIM TeMIlepaTypa *KUBOM KIETKH MalaeT
HUOKE TOYKHM 3aMEp3aHus, KJIeTKa OOBIMHO (M3MYECKH TOBPEXKIACTCI W THOHET B
pe3ynbTaTe 00pa30BaHMs KPUCTAIUIOB JIbJa, & B CIIy4ae CIUIIKOM BBICOKOH TeMIIepaTyphl,
MPOUCXONUT JeHaTypauus OenkoB). BepxHuM TeMiepaTypHbIM MPENEIOM KU3HU
apisgercs +120-140°C (cmopsl, Oaktepuu), HWKHUM — oT -190 mo -273°C (cmopsl,
CEMEHA).

Ilo OTHOWIEHHWIO K TeMIepaType OpraHuW3Mbl YCIOBHO J€IAT Ha KPHOQUIOB
(oOuTarIUX B YCIOBUSAX HU3KUX TeMIlepaTyp) U TepMouI0B (OOUTAIOIINX B YCIOBHUSIX
BBICOKHMX TEMIIEPATYD).

Temneparypa — BaxHEHIIMH oOrpaHuyuBaIIUi  ¢GakTop, T.K. YEM BBIIIE
TeMIlepaTypa, TeEM KOpode BpeMsi HE0OX0IUMOE AJI pa3BUTHUS OpraHU3Ma.

IIpuMep: pasBUTHE HKPUHOK (openn HaunHaercs mpu 0°C; IpH TeMmepaType BOb
+2°C 10 umaro npoxonut 205 nHei; +5°C - 82 JTHSI; +10°C - 41 JICHb.

JIns JKMBOTHBIX XapakTepHO 3 cmocoda NpPHUCNOCO0IeHUT K HM3MEHEHUSIM
TeMIepaTyphl:

1) MoliknaoTepMusi — HEYCTONYMBEI YpPOBEHh OOMEHA BEIIECTB, HEMOCTOSHHAS
TeMIiepaTypa Tella, OTCYTCTBUE MEXaHU3MOB TEPMOpPErysiliud (HACEKOMBIE, PHIOHI,
3eMHOBOJIHBIE, TpeCMbIKatoumecs). s 3TuX opraHu3MoB XapaKTEPEeH NACCUBHBIN MyTh
MPUCTIOCOOJICHUST K HEOJarompuATHBIM TEeMIleparypaM — TOMYMHEHHUE >KU3HEHHBIX
GyHKUMNA X0y BHEITHUX TEMIIEpaTyp.

2) I'omoitioTepmMusi — BBICOKMH ypOBEHb OOMEHa BEIIECTB, B MPOLECCE KOTOPOIO
OCYILIECTBIISICTCSI TEPMOPETYJIALUSA M OOecrneunBaeTcss IOCTOsHHAs TeMIlepaTrypa Tesa
(nTunpl, MiaekonuTawomue). s TakuxX OpraHu3MOB XapakTEepeH AKTHBHBIN NYyTh
NPUCTIOCOOIEHNU K HEOJarompusiTHBIM TeMIepaTypaM — YCHJIEHHE CONpPOTUBISIEMOCTH
OpraHu3Ma HeOJIaronpUsITHBIM TeMmIeparypam (pa3BUTHE PETYISTOPHBIX IPOLIECCOB,
MO3BOJISIIOIIMX MEPEHECTH HEOIAronpHUsATHBIE TEMIIEPATYPHI).

3) TereporepMusi —  TPOMEKYTOUYHOE  TMOJOXKEHHME —  mM30eranume
He0JIArONPUSATHBIX TeMIEPATYPHBIX BO31eCTBUI — BbIpa0OTKA >KM3HEHHBIX LIUKIIOB,
IPU KOTOPBIX CTAANH PA3BUTHUS MIPOXOAST B OJIArONPHUATHBIE TEMIIEPATypPHbIE CE30HBI I'0J1a
(’KMBOTHBIE, BIAJIAIOIINE B CIIAUKY).

Y XUBBIX OPraHU3MOB PA3IUYAIOT TPU MEXaHU3Ma TEPMOPETYISIUNA: XUMHYEeCKAs
(M3MeHEHHE BEIMYUHBI TEIUIONPOAYKIMU 3a CUET M3MCHEHWS WHTCHCHUBHOCTH OOMEHA
BEIECTB), (pu3mueckass (M3MEHEHHE BEIMYMHBI TEIUIOOTIAAYd) W ITOJOTHYecKast
(n30eranue yCIoBHiA ¢ HEOIArOMPUITHBIMU TEMIIEPATYPAMHU).

Mop@donornyeckue apantanMy KUBOTHBIX [0 OTHOILIEGHHIO K TeMIeparype
NOMYUHSIIOTCSI HECKOJIBKUM  MpaBWIaM, PACHpOCTPAHSIONIUMCS HAa  OpTraHHU3MBI,
OOHWTAIOIIKE B PA3HBIX IIUPOTAX:

- nmpaBuio beprmana: mo mepe ynaineHuss OT IOJKOCOB K 3KBaTOpPY pa3Mephl
OJIM3KUX B CHUCTEMAaTUYECKOM OTHOILIEHHUU >KMBOTHBIX C HEMOCTOSHHOM TeMIepaTypou
TEeNa YBEJINYUBAIOTCS, & C MOCTOSHHOM — YMEHBILIAKOTCS;



- NPAaBWIO AJIJIEHA: Y )KUBOTHBIX C MOCTOSTHHOW TEMIIEPATYypOr TeJia B XOJIOJHBIX
KJIMMaTUYECKUX 30HaX HAOII0IAETCSl TEHCHIIMS K YMEHbBIIICHUIO MJIOMIAA1 BHICTYHAIOIINX
YyacTeu Teda.

3. B1a’KHOCTH U OTHOLLIEHME K Hell >)KUBOTHBIX U PACTEHHIA.

Bonga — ocnoBa xuBoii mMatepun. OHa oOecreyumBaeT IMPOTEKaHWE B OpraHU3ME
MPOIECCOB METAa0OIM3Ma U HOpMaJIbHOE (PYHKIIMOHMPOBAaHUE OpraHu3ma B 1enoM. OnHu
OpraHu3Mbl KUBYT B BOJIE, APYTHMe MPUCIIOCOOMINCH K MOCTOSIHHOMY HEIOCTaTKy BJIArH.
CpenHee cojepkaHWe BOABI B KJIIETKaxX OONBIIMHCTBA JKUBBIX OPTaHW3MOB COCTaBIISICT
okoino 70%. Boxa B kieTke mpucyTcTByeTe ABYX (QopMmax: cBobomHon (95% Bceil BOAbI
KJIETKH) U CBA3aHHOM (4-5% cBsizaHO ¢ Oenkamn).

OpHOM M3 OCHOBHBIX XapaKTEPUCTUK BOJIBI KAK IKOJOTUYECKOTo (hakTopa, a TaKxKe
KJIMMaTa W TOTOAbl SABJISIETCS BJIAXKHOCTH BO3ayxa. Haubonbliee 3HaUeHHE B KU3HU
pacTeHUH M JKUBOTHBIX UMEIOT a0COJIOTHAS W OTHOCUTEJbLHASl BJIAKHOCTH BO3/IyXa, a
TakKe Ae(PUUUT HACHIIEHUS.

AOCoJIIOTHASI BJIAKHOCTDH Bo3ayXxa (P) — 3TO Macca BOASHOrO mapa B 1 M BO3/1yXa
B rpammax (B bemapycu kome6iercs ot 1,5 r/m® 3umoit 1o 14 r/m° nerom.) OBBMHO OHA
BEIpA)KAETCS dYepe3 YNPYrocTh BOJASIHOIO Mapa (IaBjeHHE BOMSHOTO Iapa, KOTOPOE
YIEPKUBAETCS B BO3AYXE).

OTHOCHTE/IbHAST BJIAKHOCTH BO3AYyXa XapaKTepu3yeT CTENEHb HAaCHIIICHHUS
BO3/lyXa BOASIHBIMH TApaMH TIPH OTIPESICHHON TEMIIEPAaType U MOKa3bIBACT B MPOIICHTAX
COOTHOIIICHHE a0COMIOTHON BJIQXKHOCTH M MaKCHMAJIbHOM (PS) (Macca BOASHOIO mapa B
rpaMMax, CIIocoOHas CO3aTh MONHOE Hacklmerue 1 M° Bo3ayxa).

r = p/ps - 100%

B Benapycu cpenHerogoBasi OTHOCUTEIbHAsI BIAXXKHOCTh BO3lyxa — okoio 80%,
MaKcHUMalbHas cpenHeMecsidHasi B HosOpe-aexadpe — 88-90%, MuaumanbHast B mae — 65-
70%. Ilpu tymane ona pgocturaer 100%. MakcuMalbHOE 3HAY€HHE OTHOCHUTEIbHAS
BJIA)KHOCTh UMEET MEPET BOCXOAO0M COJIHIIA, MUHUMAJIbHOE — B 15-16 u.

Haubonpiiee 3HaueHue Jjisi OPraHU3MOB MMEET JAe(PUIUT HACHINIEHUS] BO3/1yXa
BOASHBIMU TapaMH, T. €. Pa3HOCTh MEXIYy MaKCHUMaJIbHOW W aOCOJIOTHOM BIIaKHOCTHIO
MIPU OMPEJICJICHHBIX TEMIIEPATYPE U JaBJICHUHU.

d=ps-p

Jedbuuut HackleHus: HanboJiee YeTKO XapaKTEepU3yeT UCTIAPSIONIYI0 CUITY BO3yXa
1 J1s1 9KOJIOTHYECKUX MCCIIEIOBAaHUM UTPAET 0COOYIO POJib.

[lo OTHOmIEHWIO K BIAKHOCTH CPEAd PACTEHHH BBIJACIAIOT CIEAYIOIIME
AKOJIOTUYECKUE TPYIIIIHI:

1 I'mpaTtouThl — MOTHOCTHIO WIIM OOJIBIICH CBOSH YacCThIO MOTPY)KCHHBIC B BOIY
pacteHus. JIlucroBas MIIACTUHKA y HUX TOHKas, 4acTO CHJIBHO paccedyeHa. Mmerorcs
IJIABAIOIIUE JINCThSI C XOPOLIO PAa3BUTOM a’peHXuMOM. KOpHM CHIBHO penynMpOBaHBI.
[IBeTku pacronaratorcst Haj Bojgod. Co3peBaHue TUIO0B HJIET MO/l BOJOW. ITO OOBIYHBIC
BOJIHBIE pacTeHus (KYBIIMHKA, KyObIIIKa, CTPEIIOJIUCT, SJIOACS, PACCT, BAJUIUCHEPHS).

2 T'uapoduthl — HA3eMHO-BOAHBIC pacTeHus. PacTyr mo OeperamMm BOIOEMOB.



HNMeroT Xopomo pa3BUTYIO MPOBOISALIYI0O U MEXAHUYECKYIO TKaHH. XOpPOLIO BBIpaKEHa
a’pEHXUMa, UMEETCS AMUAEPMHUC C YCThULAMU (TPOCTHUK, YacTyXa, pOro3, KalyXKHULA).

3 I'urpoduThl — Ha3eMHbIE PACTEHUS, IPUYPOUECHHBIE K U30BITOUHO YBJIAXKHEHHBIM
MECTOOOUTAHUSM, TJ€ BO3JyX HACBIIEH BOJSHBIMU IapaMu, UMEIOT BOJSHBIE YCTbHIIA
IUIsl BbLAENeHns Boabl. JIucTes yacto ToHkne. OOBOJHEHHOCTh TKaHEHN BBICOKAas. DTO PHUC,
POCSIHKA, CEpJIEYHUKH, TOJAMAPEHHUK, YUCTSIK.

4 Me30¢uThl — pacTeHUs: MECTOOOUTAHUN C YMEPEHHBIM YBJIaKHEHHEM. B Hammx
YCIIOBUSIX 3TO HamOoJiee OOIIMpHAs 3KOJIOrMuYecKasi rpyrmna pacTeHul (KjeBep, JaHbIll,
MaifHUK, MAMOPOTHUK OPJISIK, OCHUHA, Oepe3a, KJIeH, oJibXa U JIp.).

5 Kcepodurbl — pacteHus, NPUCIOCOOMBINIKECS K MECTaM C 3aCyIUIMBBIM
KJIMMaToM U CIOCOOHbIE TEPEHOCUTHh OOoNbIION HegocTatok Biaru.  CrocoOHBI
perynupoBath BogooOMeH. Cpeau HUX BBIACISAIOT JABE MOATPYIIBI, UMEIOIINE pa3HbIe
CTpaTEruyu MPUCTIOCOOJICHHS K YCTIOBUSM KU3HU NMPHU AePULIUTE BIATrH:

a) CYKKYJIEHTbI — PacTEHHUsl C CHUJIbHO Pa3BUTOM BOJI03AINACAIOIIEH MapeHXHUMOM,
JUCTHSIMU WJIM CTEOJISIMU C TOJICTOW KYTHKYJIOH, BOCKOBBIM HAJIETOM, MOTPYXEHHBIMU
YCTHULAMU U HErJTyOOKOW KOPHEBOM CUCTEMOM (KaKTYChl, OUMTKH, MOJIOYAH, MOJIOJUIIO);

0) ckiaepouThl — pacTeHus, cyxue Ha BUI. JIUCTbs y3KHe, MHOTJa CBEPHYTHI
TpyOOUKOM, YacTO CHJIBHO oOmylieHbl. B kieTkax mnpeoOmnanaer cBs3aHHas Boja. bes
BPEAHBIX MOCIHEACTBUNA MOryT TepsaTh 10 25% Bnaru. Cocymas cuiia KOpHEH y 3THX
pacTeHUN COCTaBJIS€T HECKOJbKO JEeCATKOB aTrmocdep (KOBBLIM, IOJIBIHU, Cakcayd,
BEpOJTIOKbS KOJIFOUYKA, OJTUBKOBOE JAEPEBO, MPOOKOBBI J1y0).

ZKMBOTHBIE TaKXKe MOAPA3ACIAIOTCS Ha PsJl SKOJIOTMYECKUX TPy 110 OTHOIIEHHIO
K BJIAKHOCTH:

1 I'mrpo¢uibl — KUBOTHBIE, OOUTAIOIINE B MEPEYBIAKHEHHBIX yYacTKax WM IO
Oeperam BoJI0EMOB U 00JIOT (03epHas JISATYIIKa, ka0bl, BbIIPA, HOPKA, KYKU-TIPULEITBIIIN
u ap.).

2 Me3o¢puabl — KUBOTHbIE, OOUTAIONIME B HOPMAJIbHO YBJIAXKHEHHBIX YCIOBUSX.
Kak u y pacrenuii 3Tro0 Hanbosnee OOMJIBHO MPEACTABIEHHbIE T'PYIIbI KUBOTHBIX (JIHcCAa,
JI0Ch, MEABEIb, 3510 TUKH, IPO3/1bI, OOJIBIMMHCTBO KY>KEIIHII, THEBHBIX 0a004YeK U Ip.).

3 Kcepopuiabl — XKUBOTHbIE, OOUTAIOIIME B apUAHBIX YCIOBUSIX. DTO, B MEPBYIO
o4yepeb, CTEMHbIE U IMYCThIHHBIE BUIBI (CTpaychl, Apo(dbl, BapaHbl, BEpOIIOIbI, KYKHU-
YEpHOTEJIKH, )KYKU-CKaKyHbI, HEKOTOPBIE 3MEN).



JIEKIIUA 5 BUOTHYECKHUE 9KOJOT'MYECKUE ®AKTOPbBI

OnyMm nmaet kiaccu(UKAIUI0 MEKITOMYJISIIMOHHBIX B3auMoaeicTBui. OH 0003HAYMIT
BBITOJY BO B3aUMOJICUCTBUAX MEXAY MOMYISIHUAMHU — «+», OTPHUIATEIbHOE BIIMSIHUE
NOMyJsAILIMK  Ipyr Ha Japyra -— «=» , HeuTpanpHbld ucxony - «0». Bugsl
MEXKIONYJISIHIUOHHBIX B3aUMOJECHUCTBUN:

1) Heiitpasusm (0 0) — monysiuy HE OKa3bIBAlOT HUKAKOTO BO3JAEHCTBUS APYT HA
Apyra.

2) Konkypenumusi (- -) — ¢bopMa B3aUMOJCHCTBHUS IOMYJISLMMA, HYKIAIOMUXCS B
CXOAHOM pecypce, KoToporo Majo. Pecypc: nuiua, cBet, IpoCTPaHCTBO U T.JI.

Konkypenius ObiBaeT 2 BUIOB:

a) CMMMeTpHYHAas — 00a BUJa KOHKYPUPYIOT OJAMHAKOBO CHJIBHO (BHYTPHUBHUI0BAS
KOHKYPEHIIUS);

0) accumeTpMYHAasi — OJIMH M3 BUJOB OKa3bIBaeT 0oJjiee CHIbHOE BO3JCHCTBUE Ha
Apyrou (MeXBUIOBask KOHKYPEHIUA).

Pe3yabTaThl KOHKYpPEHUIMH!

a) yCTaHABJIMBAETCA PABHOBECHUE MEKY IBYMS BUJIaMH;

0) TOJTHOE BBHITECHEHHE OHOTO M3 BUJOB (€CIU OJWH M3 BUIOB 00JIaaeT OOIbIIei
CKOPOCTBIO POCTA);

B) OJIMH U3 BUJIOB MOJIABJISIETCS, HO HE MOXKET YUTHU (YUCIEHHOCTh €ro HU3Ka, KaK 1
TJIOJIOBUTOCTD ).

IIpuHOMI KOHKYpPeHTHOro uckarovenus I'ayse (1934r.):

JIBa Bua B CTaOMILHOM COOOIIECTBE HE MOTYT CYIIECTBOBATH COBMECTHO, OJUH U3
HUX 00513aTeNIbHO OyJeT NOJaBJIEH I BHITECHEH.

Y pacrenmii (HopMoOil KOHKYPEHIIMH MOXET SIBIISITBCS CIIOCOOHOCTH BBIJCIATH
XUMUYECKHE  BEIIECTBA,  HAINpPABICHHBIE HAa  NOJABICHUE  KOHKYPEHIUH  —
aJuleJI0NATHYEeCKHe B3aNMOAeHCTBHSA:

a) MUKPOOpPraHU3Mbl — Ha MUKPOOPTaHU3MBbI — BBIJIEIISASI aHTHOUOTHKH,

0) MUKpOOpPraHU3Mbl — Ha BBICIINE PACTEHUS — MAPA3MHUHBI,

B) BBICIIIME PACTEHUSI — Ha BBICIIIME PACTEHUS — KOJIHUHBI;

T') BBICIINE PACTEHUS — HA MUKPOOPTaHU3MbI — (DM TOHIIH/BI.

Y XKHUBOTHBIX — BBIJCJICHUE ATTPAKTAHTOB (IMPUBJICKATEIU) U PeNIeJeHTOB
(oTTaNKMBATENN).



Takum o0Opa3oM, KOHKYpPEHLIMS — MOIIHBIA (akTop, KOTOpBIM obecrneunBaer
HBOJIIOLIMOHHOE pa3BUTHE BHIA, a Takxke Oonee 3S(PQeKTUBHOE HCIONB3OBAHUE B
OMOIIEHO3€ Pa3TUYHBIX PECYPCOB.

3) XumHn4ecTBO (+ -) — BCE B3aUMOJCHUCTBUS, MPU KOTOPHIX OJHH OPTaHH3MbI
(XMILHUKX) UCTIOIB3YIOT B MMHUILLY APYrUe (3KEPTBBI).

XHUIMHUYECTBO — TJIaBHAs CWJIa, OOecreuMBarouias IMepeABMKEHUE BEIIECTBA U
SHEPrUuu B 3KOCHUCTEME.

3 cnoco0a kiaccu(puKanuy XUIHUKOB:

a) TakcoHOMMYeCKMIi:

- BHTOMO(aru — eAsT OECIO3BOHOYHBIX KUBOTHBIX;

- TUIOTOSITHBIE XUIIHUKU — €T MTO3BOHOUHBIX )KUBOTHBIX;

- PaCTUTENIbHOSIHbIE — PACTEHUS,

- BCEsI/IHbIEC.

0) OYHKIIHOHAJIBHBII:

- ICTUHHBbIE XMIIHUKHN — YOMBAIOT 3a CBOIO KM3Hb MHOKECTBO XEPTB (Cpazy NpH
HamaJeHuu), Moenas ee ILEeTUKOM, JIMOO YacTUYHO (TUrpbl, BOJKH, OOXKbU KOPOBKH,
HAaCEKOMOSAHbIE PACTEHUS, KUThI-PUIBTPATOPHI, JaHUU, IIUKIIOIbI ).

- NacCTOMIIHbIEC XUIIHUKH — B TEUCHUE KU3HU UCIOJB3YIOT OOJBIIOE YUCIIO KEPTB,
chelas, Kak MNpaBWJIO, YacTh OT HUX. Yaie BpeaHbl, HO PEIKO MPUBOJAT K TUOenu
(TpaBOsiAHBIE TO3BOHOYHBIE, IBYKPBUIbIE HACEKOMBIE, MMHUSIBKH ).

- MAPa3UThI — MOEIAIOT TOJIBKO YaCTh CBOCH MKEPTBHI (XO35IMHA), C TAKUMH Ke, KaK
U BO BTOPOM Ciyyae, mociaeAcTBUSAMU. OTIMYAIOTCS T€M, YTO MPOBOJSAT CBOKO >KM3Hb B
OJTHOM WJIM O4YE€Hb HEMHOI'MX OCOO5X, C KOTOPHIMU OHHU YXKUBYT BCIO JKU3Hb (II€YECHOYHAS
IBYYCTKa, JIEHTOYHBIE YEPBHU, BUPYC KOPH, TyOEpKyJie3Hasl Majouka, (PUTOMATOreHHbIE
rpudbl, OMena, TIs 1 T.1.).

- Mapa3uTOM/Ibl — OPTaHU3MbI, BEIYIIUE MApa3UTUYECKHU 00pa3 KU3HU TOJIBKO Ha
CTaJANH JIMYMHKHU (IEpENOHYATOKPBLIbIE U MHOTHE BUABI JIBYKPBLIbIX HACEKOMBIX ).

B) Ilo n30MpaTe/IbHOCTH MUTAHUS:

- HecneUuAJIN3MPOBAHHbIE XMIIHUKHU — XUBOTHBIE, Y KOTOPBIX OTCYTCTBYET WJIH
MOYTH OTCYTCTBYET M30HMPATENbHOCTh MHUTAaHUSA. BOJBIIMHCTBO MACTOMIIHBIX XUITHHUKOB
(KpOJMKH, >KBauHbIE KOIBITHBbIC). 3HAUEHWE: BCIEACTBUE O€3BBIOOPOYHOrO MUTAHUS
MOJIJIEP)KUBAETCS  BBICOKOE OMOJIOTMYECKOE pa3HOooOpa3ue >KEepTB, T.K. CHHXKAETCA
KOHKYPEHIIUSI MEXAY Pa3HBIMU BUJIAMU KEPTB.

- CleUMAJIU3NPOBAHHbIE XMIIHUKHU — MUTAIOTCA OJHUM WUJIM HEMHOTMMH BHIAMM.
XKeptpa ompenensiercss ee BO3MOXKHON JTOCTYITHOCTbIO. Y HUUTOXKAIOTCSI KEPTBbI OOJIbHBIE,
TpaBMUPOBaHHBIE, JTUOO OCOOM HHUBIIETO paHra, MO3TOMY, 3Ty (QYHKIHUIO XUITHUKOB
paccMaTpHUBAIOT KaK CAHUTAPHYIO.

4) IMapa3zutuam (+ -) — MEXKBHUIOBBIC OTHOIICHHWS, MPU KOTOPBIX OJHWH BH]I
(mapa3uT) UCMoNb3yeT APYToro (X035iMHa) Kak Cpeay *KU3HU U UCTOYHUK MMUTAHUS.

[Tapa3uT kUBET HA OJTHOM XO3SMHE WJIM HEMHOTHUX, JI€JIsI BMECTE C HUM MUY, WU
MUTAsICh COKAMU XO035MHA.

IIpucnoco0/ieHust K Nnapa3suTU3MY:

a) HaIW4YMe 3alUTHBIX TOKPOBOB (0co0asi KyTHWKyJNa, 3allyIlalomas oT
MEXaHUYECKUX U XUMUYECKHX BO3JIEUCTBUI CO CTOPOHBI XO35MHA);

0) opranbl puKperUieHus (IPUCOCKU, KPIOUbs, TPUCACHIBAIOIINE IIETTH);



B) peAyKIusT MHOTHMX CHUCTEM OpraHoB (OpraHbl 4YYyBCTB, KpOBOOOpaIieHus,
JIbIXaHUSI, TUIIEBAPEHUS U T.]T);

I') CME€Ha X035€B B )KU3HEHHOM IIMKJIE Tapa3uTa (JIJ1s1 paccesieHus );

1) Ype3BbIYaiiHAs IJI0OBUTOCTH (3aKOH OOJBIIOrO YUCIa ULl Y Tapa3uTOB).

5) Kommencaausm (HaxsieOHudectBo) (+ 0) — BuJ B3aMMOOTHOIICHMM, KOTrIa
OIMH W3 TMapTHEPOB (KOMMEHCAJ) MHTAETCS OCTaTKaMH TMHINU WM TPOJYKTaMHU
BBIJICTICHUS JIPYTOro (X03s1HAa), He MPUYUHSS TIOCIIEIHEMY Bpea.

KoMMeHcan MoXXeT UCTonb30BaTh X035MHA IS 3alIUThI, CPEJICTBA MEPEABUKEHUS,
MUTaHUS 32 €T0 CYUET.

[Ipumep: mecupl B TyHIApE CIEAYIOT 3a O€NbIMU MEIBEISIMHU, J0€/as OCTATKU €ro
MUY ; MHOTHE MITUIIBI KOPMSITCSI Ha KPYITHBIX KOIBITHBIX )KUBOTHBIX.

Ecnu moemanue muimuy Xo3sMHAa HAYMHAET BPEIUTH XO3SIMHY, TO KOMMEHCAIHU3M
NEePEXOAUTh B KOHKYPEHIUIO WU TTapa3uTU3M.

6) Mytyanusm (+ +) — dopma cuMmOMO03a, O3HAYAIOMIAs B3aWMOBBITOJHOEC
COYKHUTEJIBCTBO PA3HBIX BUJOB.
a) o0auMraTHblidi MyTyaqaum3m — QopMa B3auMOJEWUCTBHUS, Korja o0a Bujia

CYIIECTBOBAThH APYT 0€3 Apyra HE MOTYT.

[Ipumep: numaiHUKU — CUMOMO3 BOAOPOCIM W Trpuba; MHUKOpH3a — CHUMOHO3
BBICIIIUX PACTEHUHN U TPUOOB.

0) ¢akyJbTATHBHBIA MYTYaJM3M — BHJbl M3BJIEKAIOT OOOIOJHYIO MOJb3Y, HO
MOT'YT CYILLIECTBOBATh U JIPYyr O€3 Apyra.

[Ipumep: MypaBbH U TJIH.

7) Cunoiikus (kBapTupancTBo) (+ 0) — COBMECTHOE MPOKMBAHUE OPTraHU3MOB
pa3HbIX BUAOB, MOJIE3HOE JIJIsl OJHOTO U O€3pa3InYHOE ISl IPYTOro.

OnuH U3 OpraHu3MOB KCIIONB3YeT APYrod Kak cyOcTpar sl 3acelieHUs, CPEICTBO
NEepEMEILICHMUS.

[Tpumep: peIOBI-TIPUIINIIATIBI HA TEJIE aKYJIbI.

Buanl cMHOMKHU:

a) JMOMKMA — MOBEPXHOCTHOE pa3MelleHre 0ojee MEIKHUX OpraHM3MOB Ha Telax
Oonee kpymnHbIX. [Ipumep: KHUIIEYHONONOCTHBIE pPACHOJArarOTCs Ha PaKOBHHAX
MOJIJTIOCKOB.

0) PHTOMKHUSI — MEIKHE OpraHu3Mbl pa3MEIalOTCs BHYTpU KpyMHbIX. [Ipumep:
MEJKHE KOPAJJIOBBIE PHIOKH KMBYT B MOJOCTH KOPAJUIOBBIX MOJIUIIOB.

VY pactenunii mOBEpXHOCTHOE pa3MEIleHUE OJIHUX BUIOB Ha JAPYTHX — dTUDUTHOCTH
— MXH U JUIIAHHUKY Pa3MeNaloTcs Ha TelaxX BBICHIUX PACTEHUH.




JEMDIKOJIOT U (MOMYJISIHUOHHAS DKOJIOTUST)
JIEKIASA 6 YYEHUE O MOMYJIAIAAX

1 [TonsiTHE 0 moOMyNALKY, KIaCCU(PUKALUS TOMYJISALAN
2 CrarnuecKkue XapakKTepUCTUKH MOIYJISLINAN

3 JIlnHaMu4eckue XapakTEpUCTUKHU MOMYJIALNN

4 DKOJIOrMYECKHE CTPATETUHN TOITYIISLIHN

S Perynsiius 4MCI€HHOCTH TOIMYJIAIAN

6 CtpyKTypa nonyJisiui

1 IlousiTHEe 0 MONMYJSAINHU, KJIAcCHPUKAIMS NONMYJIAIMI

[Ipexxne vem BecTH pa3roBOp O MOMYISIUM HEOOXOAMMO J1aTh OIpPEeIeHUE
MOHATUIO  «BWA».  BuJAOM  Ha3pIBalOT  COBOKYIMHOCTH  0oco0eil,  oOmagaroniux
HACJICJICTBEHHBIM CXOACTBOM MOPGOJIOTHYECKUX, (DU3UOIOTUUECKUX U OMOXMMHUYECKHUX
0COOEHHOCTEH, CIIOCOOHBIX K CKPEIIMBAHUIO ¢ 00pa30BaHUEM ILIOJOBUTOrO MOTOMCTBA,
MPUCTIOCOOJICHHBIX K ONPENEICHHBIM YCIOBUAM >KU3HU M 3aHUMAIOLIUX B MPUPOJE
onpeqieieHHy0 obsiacth (apean). B mpegenax apeana ocoOu BHaa pacnpeiesieHbl HE
PaBHOMEPHO, a rpynmnamMu — nomyJasiusivMu. OO011as HeNOCTHOCTh BUAA MOICPKUBACTCS
CBSI3SIMU MEXKITY PA3TUIHBIMU TTOMYJISIIASMH.

Takum o0OpazoM, NOMYJsIIUSI — OTO COBOKYIHOCTH OCOO€H OJHOrOo BH/IA,
CIIOCOOHBIX K CaMOBOCIIPOM3BOJICTBY, KOTOpas UIMTEIBLHO CYIIECTBYET B OMNPEIEICHHON
4acTU apeajia OTHOCHUTEIIbHO 00OCOOJIEHHO OT JAPYIMX COBOKYMHOCTEH TOrO ke BHUJA.
Csizu MeXAy MNONyJISIHUsAMU B TIpeaenax apeaja oOyCIaBIMBAIOTCS NAHMHUKCHEH —
CBOOOJHOE CKpEIIMBAHWE MEXKIYy OCOOSMHM KaK BHYTPH IIONYJSAINH, TaK H MEXIY
COCETHUMH TOMYJSIUAMH. TakuMm 00pa3oM, 4YeM BBIIIE YPOBEHb MAHMHUKCUUA MEXKIY
0CO0SIMU COCETHUX MOMYJISILIUNA, TEM BBIIIE LIETOCTHOCTh BUJIA.

CymiecTByer Macca TMOAXOAOB K KiacCU(UKAIMU TONYJAINHWA: 1O pa3Mepawm,
CTENEHN TE€HETUYECKOW CaMOCTOATENbHOCTH, IJIUTEIHHOCTU CYIIECTBOBAHUS, CIIOCO0Y
pa3MHOXeHUs1 ocodeit u ap. KpaTtko paccMoTpuM OCHOBHBIC U3 HHX.

1) ITo pa3MepaM TeppUTOPHM 3aHUMAEMON MOMYJISIIIUEN U CTEIIEHU CBA3U MEXKIY




ocobsmu (Haymog):

- 3JleMeHTapHas (J10KaJIbHAasA) — HaUMEHbINas (3JeMEHTapHas) TPyIIUPOBKa 0CO0ei,
XapaKTepU3yoIlIascsi MpakTUYEeCKH TOJHOW mnaHMmukcued. Hampumep, 3s0mukw,
oOuTaroIMe B OJJHOM Oepe30BOH poiile, MOMyJIsIUs OeIK B mapke uM. JlyHauapckoro.

- JKOJIOTHYECKasi — COBOKYNHOCTb HPOCTPAHCTBEHHO CMEXHBIX 3JIEMEHTapHBIX
nonyysiiuii. Hanpumep, 3401uKH, KOTOpbIE JKUBYT B  OJU3JICKAIIUX 3EJICHBIX
HACaXJCHUSIX, OETTKY CMEIIaHHBIX JIeCOB ['oMenbCcKoil 001acTu.

- reorpaguyeckasi — COBOKYNHOCTb TpyHn MPOCTPAHCTBEHHO  CMEKHBIX
AKOJOrUUecKuX nonysiuid. Hanpumep, 35011Ku Bcelt JIECHOU 30HBI, OCJIKU €BPOINEHCKON
Y a3UaTCKOW TAUTH.

2) ITo crioco0HOCTH K CAMOBOCIIPOU3BEIEHUIO BbIJICIIAIOT:

- INepMaHeHTHblIe (IOCTOSIHHbIE) — TMOMYJALNN, OTHOCUTEIBHO YCTOWYUBHIE B
MPOCTPAHCTBE M BO BPEMEHHU, CIOCOOHBIE K HEOTPAaHUYEHHO JIUTEIbHOMY
CaMOBOCIIPOU3BEACHUIO, SIBIISIOIINECS 3JIEMEHTAPHBIMU €IMHUIIAMU SBOJIIOIU Y.

- TeMIoOpaJibHble (BpEMEHHbIC) — MOMYJAIMHA, HEYCTOMYMBBIE B MPOCTPAHCTBE U BO
BPEMEHH, HECIOCOOHBIE K JJIUTEIBHOMY CAMOBOCIPOM3BEICHUIO, C TEUYEHUEM BpPEMEHU
1160 mpeoOpa3yoTcs B MEPMaHEHTHBIE, JIMOO UCUE3atoT.

3) I1o cioco0y pa3sMHOKeHUs TTONYJISLINKU AEIAT Ha:

- MAHMHUKTUYECKHEe — COCTOAT U3 0COOEeH, Pa3MHOMKAIOIIUXCSl MOJIOBBIM ITYTEM, JJIsi
KOTOPBIX XapaKTEepPHO MEePEKPECTHOE OIJIOI0TBOPEHHE.

- KJIOHAJIbHbIE — COCTOSIT U3 OCOO€H, NJIi KOTOPBIX XapaKTEepHO TOJIbKO Oecrosoe
Pa3MHOKEHHUE.

- KJIOHAJbHO-TIAHMMKTHYeCKHe — 00pa30BaHbl 0COOSIMU € YepEJOBAHUEM OJOBOTO U
0ecroIoro pa3sMHOKEHHUS.

2 CraTtnyeckne XapaKTePUCTHKU NONMYJISA NN

Crarudeckue (IMPOCTPAHCTBEHHbIEC) — OIKUCBHIBAIOT COCTOSIHUE TMOMYJISIIUUA B
KaKOW-TO  ONpeNela€HHbIA  MOMEHT  BpPEMEHHU: YHUCJIEHHOCTh,  IJIOTHOCTD,
NMPOCTPAHCTBEHHOE pacnpeneienue (qucnepcus). J[eMOHCTPUPYIOT TEKYIIIEE COCTOSTHUE
MOMYJISIIIUY, HA JJAHHBIA MOMEHT BPEMEHHU.

1. YuciaeHHOCTh — 3TO aOCOJIOTHOE WM OTHOCUTEIBHOE 4YHUCIO 0co0eil B
nonyJsiquu. UYUCIEHHOCTh MOMYJSALMM MOXKET H3MEHSIThCA C TEUYCHHEM BpPEMEHU,
CYILIECTBEHHO 3aBUCUT OT OMOTHUYECKOI0 MOTEHIIMAa BU/a U BHEIIIHUX YCIOBUHU.

MeToabl H3YyUYeHHUS YMCJIEHHOCTH 0CO0eH B MOIMYJISIIUHN:

a) MpocToll MOACYET Bcex ocobeil (IMpU M3yYeHUU NOMYJSIUMUA PACTEHUH WIH
OCEIJIBIX )KUBOTHBIX);

0) MeToJ MeyeHHUsl WU KOJBIEBAHMS: MPH OTIOBE 4YacTh OcoOel HaMeuyalT U
BBIITYCKAIOT O0OpaTHO. 3aTeM MPOBOJAT MOBTOPHBIM OTJIOB M YCTAHABIMBAIOT JOJIIO,
KOTOPYIO COCTaBIISIIOT MEUEHbIE 0COOM OT 00IIero yncia noiimanueix. [lo Benuuune nonu
YCTaHABIIMBAIOT YUCICHHOCTh MOITYJISIINH.

B) 3aKiajika TPOOHBIX YUYETHBIX IUIOMIAIOK: TMOJCYUTHIBAIOT YHCIO OCOOeH Ha
IUIOIIAJIKE, U JAHHBIE SKCTPAIIOIUPYIOTCS Ha BCKO TEPPUTOPUIO.

2. IIlsI0THOCTBL — 3TO YUCIO oco0el UM OMomacca MOIYJISILUYU, TPUXOASIIAsIcI Ha
SIMHMITY TUTOLIAIN WK 00beMa.

Paznuuaror:

a) cpeaHss JIOTHOCTh — KOJIMYECTBO 0COOEH Ha €IMHHUILY BCETO MPOCTPAHCTBA.




0) ’KoJ0rHYecKasi IIOTHOCTh — KOJUYECTBO 0COOEM Ha eAMHUIly OOMTaeMoro
npoctpaHcTBa. [Ipumep: B mepuon 3WMOBKHM CpPEAHSS IUIOTHOCTh NOMYJISLUMU IIYKH B
03epe HM3Ka, OJHAKO €€ JKOJorhyeckas IUIOTHOCTh B 3UMOBAJIBHOM siMe (TIIyOOKHiA
Yy4acTOK 03€pa, IJle 3UMMYET I1yKa) OYeHb BbICOKA.

3. IlpocTpaHCTBeHHOe pacnpeaejeHre (IucHepcus) — BBIPAKAECT XapakTep
pacripezienieHus: oco0el B npejenax apeana. OHa 3aBUCUT OT psJia IPUYKH, HO B OOJbIIeH
CTENEHU OT OCOOEHHOCTEH OKpY’Karolled cpellbl U MoBeaeHusl Buaa. PaznuuaroTr 3 Tuna
aucnepcun ocoOei B MOMyJIALMIX:

a) CuayuaiiHoe pacmpejae/ieHHe — OPraHU3Mbl PACIHPEIEIAIOTCS B OJIHOPOIHOU
cpene ¢ OONBIIMM WM MEHBIIMM IOCTOSIHCTBOM ycnoBuid. [lpumep: mnomymsius
CBOOOJHOXKMBYIIIMX HEMATOJ JOHHBIX WIIOB, SIBJISIOUIUXCS TOMOTI'€HHOW (OZHOPOAHOM)
CpEen0il, MOMYJISALMS JINYNHOK MYYHOI'O XPYIIaKa B MYKE.

0) 'pynnoBoe (nATHUCTOE) pacnpeesieHre — pa3MEIIeHUE 0coOel 00yCIIOBIEHO
MO3aUYHOCTBIO IKOJIOTMYECKUX YCIOBUI Cpelibl («IATHUCTOCTH Cpelbl»). [Ipumep: kocsku
pBIO, KOJIOHUU TITHUII, CTaJa KOMBITHBIX, 36MIITHUYHAS MOJIsTHA Ha OIMYIIIKE JIeca.

Camblil pacnpoCTpaHEHHBIM THUI, TaK KaK OCOOM KOHUEHTPUPYIOTCI B MECTE C
ONTHUMAJIBHBIMU 3KOJIOTMYECKUMHU  YCIOBUSIMH, YTO T[OBBIIAET WX BBDKHUBAEMOCTb,
AKTUBHOCTB, INIOAOBUTOCTH U T.J. — 3(p(PeKT rpynnsl.

B) PeryasipHoe (paBHOMepHoe) pacrnpejejieHHMe — HAOJIOJAETCS MPU BBICOKOM
CTENEHN aHTaroHM3Ma O0co0ei, TO ecTh KOrja OcoOM HE BBIHOCST COCEICTBA APYrou
0co0Mu.

[Ipumep: pa3MmerieHHe CBETONIOOMBBIX PAaCTEHUI B Jiecy, TEPPUTOPUAIBHOCTH Y
XUIIHUKOB (MEIBEIM M KOIIaYbW METAT CBOM TEPPUTOPUHU, HE JOMyCKas HaIU4us
KOHKYPEHTOB).

3 JlnunamMuyecKHe XapaKTePUCTUKH MONY SN

/InHaMu4veckue (BpeMeHHbIE) — XapaKTEPU3YIOT MPOLECCHI, MPOTEKAIOUIUME B
NOMYJISILMU 332 HEKOTOPbIA MPOMEXYTOK BPEMEHU: POXKJIAEMOCTh, CMEPTHOCTb, CKOPOCTh
pocra.

1. PoxmaemMocTtb — 4uCIO OCOOEH POXIEHHBIX B MOMYJSUU 32 HEKOTOPBIN
IIPOMEKYTOK BpEMEHM (4ac, I€Hb, MECALL, T0Jl). XapaKTepU3yeT CKOPOCTh €CTECTBEHHOIO
BOCIIOJIHEHUS TMOMYJSIUM 332 CYET pa3MHOXEHUs. PasznuyarorT crenyronme BHABI
POXKIAEMOCTH:

a) MaxkcumajabHass PpoxaaeMocTb ((pU3MOIOrHYeCcKasA) — TEOPETUUYECKUI
MaKCUMYM CKOpPOCTH OOpa3oBaHMs HOBBIX 0COOEH B MAEalbHBIX YCIOBHUAX cpenbl. OHa
CBS3aHAa C TMOHATHEM OMOTHYECKMH TMOTEeHIHAaJ — BpeMs 3axBaTa BHUIOM Bcell
oBEepXHOCTH 3emui npu ycaoBuu 100% BbIKMBAEMOCTH ITOTOMCTBA.

[Mpumep: mst 6aktepuit — 1 cyTku, Ana Bogopocieit — 16 cyTok, ansa myxu — 366
CYTOK, 1Jis ciioHa — 376000 cyTok.

B peanbHbIX YCIOBUSX MaKCUMalbHash pOXKAAEMOCTh HEBO3MOXKHA, TaK KakK JIMIIb
HeOoubIIas A0 0oco0el JOKHUBAET 10 PENPOAYKTUBHOIO BO3pacTa.

0) Dxkojiornyeckas (peaju30BaHHAS) POKIAEMOCTb — YBEIIMUCHUE YUCICHHOCTH
MOMYJISIIAN TIPU (PAaKTHUECKUX CIIENU(PHIESCKUX YCIOBUSIX CPEIbI.

Omna ObIBaeT 2-X TUIOB:

- adCcoJIIOTHAsI POXKIAEMOCTb — YHUCIO 0CO0EH pPOAMBIIMXCS 3a ONpeNeIEHHOE
BpeMsI B IOMYJIALINH.




IIpumep: B ropoae 100000 Hacenenus, poawnock 8000 HOBOPOXICHHBIX,
CJIeI0BaTENbHO, a0COMOTHAS poxkaaeMocTh = 8000 ThICSY YEIOBEK B TO.

- yAeJdbHAasl POKIAeMOCTb — YHCIIO 0COOEH POAMBIIMXCS 32 ONpPeNeEHHOE BpeMs,
PaCCUMTAHHBIX HA OJIHY OCOOb B MOMYJISIUU.

[Tpumep: yaenbpHast poskaaeMocTh Jist 3Toro xe ropona — 0,08 (8%).

2. CMepTHOCTBb — KOJIMYECTBO OCOOEH, MOruOIIMX B MOMYJISIIIUKA 32 ONpPeleIeHHBIN
IIEPUOA.

CMEpTHOCTh M3MEHSETCS B 3aBUCMMOCTHU OT YCIIOBUM CpEJibl, BO3PAcTa U COCTOSHUS
MOMYJISIIUU M BBIPAXKAETCS Yallle B BUJIE OTHOCUTEIHHON BEIMYUHBI — JIOAM 0coOel (OT
MCXOJTHOTO KOJMYECTBA), MOTUOIINX 3a omnpezaesieHHoe BpeMs. CMEpTHOCTh MOXKET OBITh
MUHUMaJIBHONH W OKOJOTMYeCKOM (peann3oBaHHOU). MHHHMMAJIbHAA CMEPTHOCTH
npencraBisier coOod  rubenb ocobeil B  WACAIBHBIX JJIST  TMOMYJSIIIUN  YCIOBHSX
CYLIECTBOBaHMSI (B OTCYTCTBHE OrPAaHUYMBAIOIMIMNX  (DAKTOPOB). IKOJOTrHYECKAs
CMEpPTHOCTb — 3TO T0eh 0co0ei B peabHBIX YCIOBHSIX CYIIECTBOBAHHUS.

CymectByer 3 THIA CMEPTHOCTH, KOTOPbIM COOTBETCTBYIOT OIPEIEICHHBIE
KPUBBIE BBDKMBAEMOCTH (PUCYHOK):

KpuBas I Tuna cBoOiCTBEHHa OpraHM3MaM, CMEPTHOCTh KOTOPBIX Ha MPOTIKEHUU
BCEW KU3HM HE3HAUMTEIbHA, HO BO3pacTaeT B €€ KoHue. MpaeanbHas kpuBas nis
BBEDKMBAEMOCTH TIOMYJISIIIUU, B KOTOPOHM JIMITL CTAPCHHUE CIY)XKUT TJIaBHBIM (haKTOPOM,
BIUSIIOIIMM Ha CMEPTHOCTh (HampuMmep, TMOMYJSIIUU J1a00paTOPHBIX >KUBOTHBIX B
UJeaTbHBIX  YCIIOBHUSIX, JIIOAM B  Pa3BUTHIX  CTPaHax, HEKOTOpPbIE KPYIIHbIC
MJIEKOIUTAIONIKE) DTO TAK HA3bIBaEMasl «KPHBas AP030PUuiIbI».

KpuBass Il Tuma xapaktepHa i BUIOB, y KOTOPBIX CMEPTHOCTH OCTa€TCs
MPUMEPHO MOCTOSHHON B TEUCHHE BCEH KU3HU. DTO MOTYT OBITh PACTYIIUE MOMYJISINHI B
ONTUMAJIBHBIX YCJIOBHSX CpeAbl (Hampumep, MOMYJsSLUUA BbICOKOOPTaHU30BAHHBIX ITHIL,
MJIEKOMUTAIOUIUX ). ITO «KKPUBAasl THAPBI».

KpuBas III tuma orpaxaer MaccoByio THOEnb 0coOeil B HadalbHBIA MEPUOJ
JKU3HU, IPUYEM CMEPTHOCTh IMOCTOSIHHA B TE€YEHUE BCEW JKU3HU OPraHU3MOB. | TTaBHBIM
bakTop, ONPEAENIIONINi CMEPTHOCTh, — CIy4aill («IOMyJSIus CTEKJISHHBIX CTaKaHOB B
kaderepun»). Takas KpuBas xapakTepHa JJjisi OOJBIIMHCTBA MOMYJSIUNA pacTEHUU U
YKUBOTHBIX (HampuMep, MHOTHE PBIObI, OECTIO3BOHOYHBIC, PACTCHUS U IPYTHUE OPTaHU3MBI,
He 3a00TsIIMECs O TOTOMCTBE, U BBKUBAIOIIME 33 CUET OTPOMHOr0 KOJUYECTBA UKPUHOK,
JUYUHOK, CEMSIH U T.I1.). OTO «KKPUBasl yCTPHUIIbI».



dpo3sogpurna

Bbixxusaemocme

»
Bpewms (t)

Pucynok — KpuBbie BbIKHBa€MOCTH

N3ydyeHne CMEpTHOCTH HMMEET BaXHOE 3HAUEHHE [UIsl OINpPEAENCHUs CTENEHU
YS3BUMOCTH TOIYJISILAN BPEIUTEIIEN HAPOJHOIO XO03MCTBA.

3. CxkopocTth pocTa NMOmMyJsiMM — 3TO HW3MEHEHHE YHCICHHOCTU IMOMYJISIIIUUA B
enuHuIly BpeMeHH. OHa MOXeT ObITh JMOO MOJOXUTENbHOU, JIMOO HYNIEeBOH, MO0
OTPHUIIATEIILHOW W 3aBUCUT OT IOKa3aTeleil poKIaeMOCTH, CMEPTHOCTH WU MUTpaIUH
oco0ell. PaznuyaroT abCOMOTHYIO U YAEIbHYI0 CKOPOCTh POCTa MOIYJISILIUN:

a) a0OcoaoTHass (00mIasi) CKOPOCTbL POCTAa — BBIPAKACTCSI HU3MEHECHUEM
YUCJIEHHOCTH MOMYJISAIUU 32 IPOMEKYTOK BPEMEHU;

0) yaejJbHasi CKOPOCTH POCTa — OTHOUICHHE CKOPOCTH poOCTa K HMCXOJIHOU
YUCJIIEHHOCTH.

CKOpocTh pOCTa MOXKET OBITh BBIpAXKEHAa B BHJIE KPHUBOM pOCTa MOIMYJSALUU
(pUCYHOK).



A

npedersn YucneHHocmu euoda

Bpewms
Pucynok — Kpussle pocta nonyisinuu

CymiecTByeT ABe OCHOBHbIE MO/JEJIN POCTA NOIYJISALHN:

- J-o0pa3Hasi KpuBasi — OTpakaeT HEOIPAHMUYCHHBIN IKCIOHEHIUAJIBHBIN POCT
YUCJIIEHHOCTH MOIYJISIUU, HE 3aBUCALIMH OT IUIOTHOCTH mnonyisuuu. [logoOHbIl poct
MOMYJISIMKA MHOTJAa HAOMI0AaeTCs B MPUPOJIE: «IIBETEHHE» BOJIBI B pe3yibTaTe OypHOro
pa3BUTHs (PUTOIIAHKTOHA, BCIBIIIKA MAacCOBOI'O Pa3MHOXKEHHSI HEKOTOPBIX BpEIUTENEH,
poct Oakrtepuid B cBexed KynbType. OOHAKO 3TO MPOUCXOAUT HEMPOIOJIKUTEIBHOE
BpeMs, TaK KaK TOCJ€ MPEBBIILICHUS €MKOCTH Cpellbl HEU30€XKHO IPOU30UIET Pe3Koe
CHW)KEHHE YUCIEHHOCTH.

- S-o0pasnasi (cMrMOMIHAasi, JIOTHCTH4YeCKas) KpuBasg —  OTpaxaer
JIOTUCTHYECKUH THII POCTA B PEAJbHBIX HKOJIOTMYECKUX YCIOBUSX, 3aBHCSILETO OT
IUIOTHOCTHU TOIYJISIUUMU, TPA KOTOPOM CKOPOCTh pOCTa IMOMYJIALMH CHIXKAETCS 110 MEpPE
pocta yucieHHOCTH (m1oTHocTH). CHayana pocT MOMYJSiUMKA HEBEIUK, HO 3aTeM OH
HapacTaeT, HO Yepe3 HEKOTOPOE BpeMs 3aMeJJISIETCS U BBIXOAUT Ha IJIaTO (PUCYHOK).

4 JKoJIOrHYecKyre CTpaTeruy nonyJasaiuui

JKOJIOTHYECKHEe CTPATerny MOMYJSINUA — 3TO o0IIasi XapaKTepUCTUKa pPocTa U
pa3MHOXeHUsl B mipenenax aaHHou nomyisuuu. B 1938 roay pycckuit 6otanuk Jleontuit
I'puropbeBru PameHCKNMI BBIAETN TPUA OCHOBHBIX THIIA CTPATErM BHIXKUBAHMS CPEIU

pacTEHHUI:

- BHMOJICHTBI — TIOJABJISIOT BCEX KOHKYPEHTOB. K HUM OTHOCATCS J€pEBbA,
TPOCTHUKH, C(harHOBBIE MXH, TOMUHUPYIOIINE HA 3a00JI0U€HHBIX TEPPUTOPHUSIX;

- MATHEHTBI — BHJbI, CHOCOOHBIE BBDKUTH B HEOJATOMPUSTHBIX YCIOBUSX

(«TeHEITFOOMBBICY, «CYXOIIFOOMBBISY, «COJISITIOOMBBIC) U T.I1.);
- JKCIJIEPEHTbl — BHUJbI, CIIOCOOHBIE OBICTPO MOSIBISATHCS TaM, IJ€ HapyIIEHbI
KOpPEHHBIE COOOIIECTBA, — HA BRIPYOKax W rapsx (KuImpei, OCUHBI, Oepe3bl), Ha OTMENSAX U

T.JI.



Ha ocHoBaHuu ckopocTu pocta MOMyJNSIUi, pOKIaeMOCTH, CMEPTHOCTH U MPOYMX
XapaKTEPUCTUK BBIJCIAIOT HECKOJIbKO IKOJOTHYeCKUX CTPATeruii MomyJisiuii:

a) r-crpareru (r-Buiabl, [I-MOMYyJsUMU) — TONYJISAUMA H3  OBICTPO
pPa3MHOXAIOUIMXCSl, HO MEHEEe KOHKYpPEHTOCHOCOOHBIX ocobeil. Mmeror J-00pa3zHyro
(3KCIOHEHLIMAIBbHYI0) KPUBYIO pPOCTa YHMCICHHOCTH. Takue TMOMyJasanud OBICTPO
paccelsoTCs, HO OHU MallOyCTOMYMBBI U ObIcTpo norudarot. K HUM oTHOCATCS OakTepud,
TJIM, OJHOJIETHUE PACTEHUS U JIp.

0) k-ctparerdn (K-BUAbI, K-NOMYJSIUU) — TONYJSIMU U3 MEIJICHHO
pa3MHOXKAIOIUXCs, HO Oolee KOHKYpPEHTOCHOCOOHBIX ocoOel. Hmeror S-oOpasHyto
KPUBYIO pOCTa YUCJIEHHOCTH. Takue MOMyJSIUU HACENISIOT CTaOnUIbHbIE MECTOOOUTAHUSI.
K HMM OTHOCSITCS NTUIBI, MJIEKONUTAIOLIKE, AEPEBbS U JIP.

5 Peryasinusi YUCJA€HHOCTH NONYJISIIIUU

— 3TO PABHOBECHE MEXKIY POKIAAEMOCTHIO U CMEPTHOCTHIO B MOMYJSILIUH. IDTO
paBHOBECHE JIMIMUTHPYETCS OTpaHUYMBAIONMMU (HaKTOpaMu: THUIIA, CBET, HaJIUYHe
TEPPUTOPUI I CYIIECTBOBAHUSI.

CymiecTBYIOT 2 TEOPHH, OOBSICHIIONTNE PETYIISIHIO YUCICHHOCTH:

1) PaBHOBeCcHE MEXY POXKIAEMOCTHIO U CMEPTHOCTBIO O0YCIIOBIIEHO haKkTOpamMu,
He 3aBUCAIIMMHU OT IUIOTHOCTH MOMyJasimuu. V3BeCTHO, 4TO BO3AEHCTBHE HEKOTOPBIX
a0MOTUYECKUX M aHTPOMOrE€HHBIX (DAKTOPOB 3aTparvBaeT pas3liUyHble MOMYJSALNH,
HE3aBUCHUMO OT YHUCIIEHHOCTH 0COOEH U COCTOSIHUS NOCeAHNX. DaAKTOPBI: MOXap, pe3Kue
M3MEHEHHUSI TIOTO/Ibl, AHTPOIIOI'€HHOE 3arpsi3HEHUE.

[Tpumep: moxap B JieCy YMEHBIIAET UUCIEHHOCTh OCO0E M B CTAOMIbHBIX
MOMYJISIUSAX C BBICOKOW YUCIEHHOCTBIO, U B YTHETEHHBIX MOMYISAIUSIX.

2) PaBHOBecHE MEXy pOXKIAEMOCTbIO 1 CMEPTHOCTBIO O0YCIIOBIIEHO (paKTOpamm,
3aBUCAIIMMH OT IUVIOTHOCTH NOMYJSUMU. DT (GaKTOPBI, TPEKIAE BCETO, SBISIFOTCS
OMOTHYECKUMH. DTa TEOpHUsI OOBICHIETCS TEM, YTO CMEPTHOCTh 3aBHCHUT OT YUCJICHHOCTHU
ocoOeli B momyJsinui. Yem BblllI€ YUCIEHHOCTh (IJIOTHOCTH) OCOOEH, TEM BBIIIE PUCK
rubenu, Tak Kak MPU BBICOKOW TUIOTHOCTH OCOOEH YCHIIMBAETCS KOHKYPEHIIUS MEXIY
HUMH, YMEHBIIAETCS] MPOCTPAHCTBO IS KU3HEAEATEIbHOCTH M T.1. [lpumepsl Takux
(hakTOpOB:

a) mepeHaceJIéHHOCThL — YyBelIUuMBaeTcs (GakTop OECHOKOWCTBAa, KOHKYpPEHIIHH
MEXKy 0COOSIMH 3a PECYpPChl, CHUXKAETCS TTOJABUKHOCTD U TaK Jajee.

[Ipumep: B momynsiiuu KpbIChl B JaOOpPaTOPHBIX YCIOBUAX MPHU TEpEHACEICHUU
BO3pACTAIOT Cilydyad KaHHUOanIM3Ma, pacTeéT arpecCUBHOCTh, CHIDKAETCS  YHCIIO
CHIapUBaHUM, CJI€I0BATEIBHO, YACIECHHOCTD MOMYISLNY Ma1aeT.

0) TeppuTOpHaibHOE TMOBeJeHHE — Ha COCTOSHHE TOMYJSUUUA BIUSIOT
0COOEHHOCTH MOBE/ICHUS )KUBOTHBIX.

[IpuMep: 1 XUIIHBIX NTHI] XapaKTEPEH 3aXBaT OMNPEIEIEHHON TEpPUTOPUU IJIS
OXOThl. YBEJIWYEHHE YHUCJIECHHOCTHM XHWIIHBIX ITHI] BBI3BIBAET HEXBATKy TEPPUTOPHH,
CJIEIOBAaTENbHO, BO3pacTaeT THOETh NTHUI[ U3-32 KOHKYPEHIIUH, CJeI0BaTEIbHO,
YUCIIEHHOCTh MOMYJISIIUNA CHUXKACTCS.

B nesnoM, B 3aBUCUMOCTH OT YHCIEHHOCTH 0COOEH B HUX, TOMYJISIIIUU JEISATCA Ha:

a) MOCTOsIHHbIe (CTA0WJIbHBIE) — YHCICHHOCTh IIOCTOSIHHA Ha TMPOTSKECHUU
JI0JITOTO TIepUOo/a;




0) HuKJIn4Yeckue (HeperyJsipHbie) — YUCICHHOCTh 3aKOHOMEPHO KOJIeOIeTCsl 10
CE30HaM, TOJaM.

6 CTpyKTYpa nonyJasiumi

Kaxnas mnonmynsinusi XapakTepu3yercst OIPEIEICHHOM CTPYKTypoil, T.. —
COOTHOIIEHHEM TPy 0co0ei Mo Moy, BO3pacTy, pa3Mepy, T'€HOTHUILY, paclpeneaeHueM
ocobeldi 1o TeppuTopuu u T.A. Ha oOCHOBaHMHM 3TOTO BBIJACISIIOT HECKOJBKO
NOMYJISIIIUOHHBIX CTPYKTYP:

1. IlosioBast cTpykTypa (M0JI0BOiIi COCTAB) — COOTHOIIEHHE OCOOEH MYXKCKOTO M
KEHCKOr0 IoJIa B MONYJSIUMU. XapakTepHa TOJIBKO ISl MOMYJIALMN Pa3IebHOIONBIX
opraHu3MoB. Pa3znuyaror nepBuYHOE, BTOPUUHOE U TPETUYHOE COOTHOIIeHUS. IlepBruHOe
COOTHOLLIEHHE — COOTHOIIEHHE, HaOmogaemMoe npu (HOPMUPOBAHUM IOJIOBBIX KIIETOK
(ramer). OO6bIyHO OHO paBHO 1:1. Takoe coOOTHOIIEHHE OOYCIOBIECHO T'€HETUYECKUM
MEXaHW3MOM OIpEAENeHUuss T1ojla. BTOpHMYHOEe COOTHOWIIEHHWE — COOTHOIIEHUE,
Ha0JIrI01aeMoe Mpyu pokaeHUuU. TpeTu4Hoe COOTHOIEHHe — COOTHOLIEHUE, HA0II01aeMoe
Y B3pPOCIIBIX MOJIOBO3PEIBIX OCOOEH.

2. Bo3pacTHasi cTpyKTypa (BO3PacTHOH €OCTAaB) — COOTHONICHWE B TOIYJISIIIHH
ocoOeil pa3HBIX BO3pACTHBIX Tpymi. Bo3pacTHol coctaB ObiBaeT aOCONIOTHBIA U
OTHOCHUTENIbHBIM. AOCOJIOTHBI  BO3PACTHOM  COCTaB  BBIPAXKAET  YHUCIEHHOCThb
OINPEIEIICHHBIX BO3PACTHBIX I'PYIII B KOHKPETHBIM MOMEHT BpeMeHH. OTHOCUTEJIbHbIH
BO3PACTHOI COCTAB BHIPAXKAET JOJIIO WK MPOIEHT 0CO0el NaHHOW BO3PACTHOM TPYMIIbI
M0 OTHOILICHUIO K OOIIEeH YMCICHHOCTH MOMmyisiuuu. B 3aBUCUMOCTH OT CHOCOOHOCTHU
0co0eil K pa3MHOKEHHUIO PA3IMYaoT TPU IPyNIbI:

a) [IpeapenpoayKTHUBHBIN BO3PACT:

Ocobu He pasMHOXKaOTCA. JITUTENBPHOCTH — OT  HECKOJBKHX  MHUHYT
(MUKpOOPraHu3MBbl) 10 JIECATKOB JeT (AepeBbsi). B aToM mepuoae opranu3mMel HauOosee
ySI3BUMBl U THOEIh WX BBI3BIBAET PE3KOE CHUKEHUE YUCICHHOCTH MOIYJALMM, TaK Kak
0cOo0M MOKa He OCTABUJIM TIOCIIEe Ce€0s1 MOTOMCTBA.

I[IpaBu10 CTAOWIBHOCTH MOMYJISAMHU: ISl TOTO, YTOOBI YUCIECHHOCTD MOMYJISIIIUN
ocTaBajach Ha CTaOMILHOM YPOBHE, HEOOXOIMMO, YTOOKI 10 PEIPOAYKTUBHOI'O BO3pacTa
JIOIILJIM KaK MUHUMYM 2 MOTOMKa OT KaXKJI0M maphl 0coOeH.

0) PenpoayKkTUBHBII BO3pacT:

J10 craaus, Korja BUJ crocoOeH pa3MmHoxkaThea. Kak mpaBumiio, camblit
HETPOJAOJIKUTEIbHBIA MEPUO/I, TaK KaK HA €ro MPOTSHKEHUHU HEOOXOUMO OJIaronpusTHOE
COUYETAaHWE MHOTUX OHKOJIOTMYECKUX (PAKTOpPOB. ITO EIUHCTBEHHBIM MEpPUOMa, KOrna
YUCJIIEHHOCTD MOIYJISIIUNA MOXET BO3PACTaTh.

B) IlocTpenpoayKTHBHBII BO3pAacT:

OT0 OOBIYHO caMblii KOPOTKHUW MEpUOJl, TaK Kak OCOOHM, OCTaBHB TOCiE ceds
MOTOMCTBO, TEPSIOT CBOIO 3HAYMMOCTh B MOMYJSAMU. VX BBIKMBAEMOCTh M >KU3HEHHBIC
(GYHKIUYA CHUXKAIOTCS, BEPOSTHOCTH CMEPTHOCTH BBICOKA.

3. 'eHeTn4ecKasi CTPYKTYpPA - COOTHOILIEHUE B MOMYJISIIANA PA3JIMYHBIX TEHOTHUIIOB
u ayieneit. Yamie Bcero omnpeaensercs mpu MOMOIIH 3akoHa Xapau-Baiin6epra. OmHako
€r0 HYXHO HCIOJIb30BaThb C OCTOPOYKHOCTBIO, TaK KaK B PEaJbHO CYIIECTBYIOIIHUX
MOMYJISIIIUSIX €ro MPOSIBIICHUE HE BCEra COOTBETCTBYET JIEUCTBUTEIBHOCTH.

4. Jrosiornyeckas (MoBeaeHYECKas1) CTPYKTypa

DTOJIOTUS — HAYKa O 3aKOHOMEPHOCTAX MOBEACHUS KUBOTHBIX.




Cucrema B3aMMOOTHOILIEHUH MEXAY OCOOSIMM OJHON MOMNYJSALHUU Ha3bIBACTCS
ITOJIOTMYeCKOH (ITOBEACHYECKOM) CTPYKTYPOM MOIYJISLUH.

IToBeneHre >XKMBOTHBIX MO OTHOUICHHIO K JPYTUM OCOOSIM MONYJSLHU 3aBUCHUT,
MPEX]IE BCEro, 0T 00pa3a *U3HU CBOMCTBEHHOI'O BUY:

1) OnuHouHBbIH 00pa3 KU3HM — OTO HE3aBUCUMOE M 000COOJIEHHOE IPYT OT JApyra
CylLIeCTBOBaHHE ocoOeil B monymusiuu. lIposiBisiercs Ha ompenenéHHBIX CTagusX HX
JKU3HEHHOI'0 LHKJIA, TaK KaK I0 OJMHOYKE CYIIECTBOBAHHWE JKMBOTHBIX HE BO3MOXKHO,
IO3TOMY Y BHJIOB C OAMHOYHBIM 00pa30M JKU3HU 00pa3yroTCs MECTa CKOIJICHUS B MECTax
Pa3MHOKEHUS U 3UMOBOK.

2) I'pynnoBoii 00pa3 ;KU3HM:

a) CemMeiiHblii 00pa3 KU3HH

CeMbu 10 XapakTepy yxoja 3a IOTOMCTBOM OBIBAIOT:

- OTHOBCKHE — yXO0J1 32 IOTOMCTBOM OCYILECTBIISIET CaMELL;

- MATEPUHCKHE - YXOJI 32 TOTOMCTBOM OCYILIECTBIISIET CAMKA;

- CMEIIAHHOI'0 THIIA

0) KosroHnanbHblii 00pa3 sKU3HMU:

KosionMu — TrpymnmoBble TMOCEIEHUE OCEIUIBIX KUBOTHBIX, KOTOPBIE MOTYT
CYIIIECTBOBATH JUIMUTEIHHO MM BO3HUKAIOT B IEPUOJ PA3MHOKEHUS.
Pazauualor:

1. IIpocToe TeppUTOpHUATIEHOE CKOIIIICHUE OJUHOYHBIX (OpM.

2. CrutontHoe 00beAMHEHUE, T/I€ OT/IeTbHbIE 0COOU BBIMOJIHSAIOT pa3Hble (DYHKIUU
BUJIOBOM KU3HM (MypaBeMHHK): 3alura, oOecleuyeHrne KOpMOM ce0si M TOTOMCTBA,
CTPOUTENBCTBO YOEXKHMILI, pa3Be/ika U HAX0XKJI€HUE KopMa.

B) CTaliHblii (CTaaHbII) 00pa3 KU3HM:

Crau — BpeMeHHbIe 00BEUHEHUS KUBOTHBIX, KOTOPBIE MPOSIBIISIOT OMOJIOTUYECKU
MOJIC3HYI0 OPraHU30BAaHHOCTH JECUCTBUN. BrImonmHseMble (YHKIUU: 3allliTa OT BParos,
n00bIYa KOpMa, MUTPALIMK U TaK Jajiee.

[To criocobam KoopaUHAIIMK JEHCTBUI pa3IuyaroT:

1. DOKBUNOTEHIIMAIILHBIE CTau — 0€3 TOMUHUPOBAHMS OTIEIBHBIX 0C00€i (pBIOHI,
MEJIKHME MTHUIIbI, CapaHya).

2. Cras ¢ nunepoM. B Hell )KMBOTHBIE OPUEHTUPYIOTCSI Ha MOBEIECHHE OJHOW WIIU
HECKOJIBKHUX HamboJee OMbITHRIX ocoOel (KpymHbIe MTHUILIbI, MileKonuTaroniue). OcHoBa —
JIOMUHHUPOBAHHOE TMOJYMHEHHUE, OCHOBAHHOE€ HAa WHJUBUIAYAJIbHBIX OTIMYMSIX MEXIY
ocobsimu. HaumbGonee CuIbHBIA W ONBITHBIA — JWAEpP, HA JACHCTBUS KOTOPOTO
OPUEHTUPYIOTCS M MOJPaKatOT APYTrHe 0COOH.

3. Crago ¢ BoxakoM. Boxak, B OTIIMUKE OT JINJIEPA, PYKOBOAUT CTAJOM YIpO3aMH,
CHEUHUATbHBIMY CUTHAJIAMU, TIPSIMBIM HaIlaJICHUEM.

Panr xaxpold ocoOu B cTae OINpeAensercd MHOIMMHU NpPUYMHAMU: BO3PACT,
dbusnueckass cuia, HaCJIEICTBEHHbIe KadecTBa. llomuumHeHue wamne Bcero HAET B
HepapXuuecKoM MOpsAKe (CaMIlbl — CaMKH —> JETEHBIIIIN).



CHUHIKOJIOTI'usA (AKOJOI'Us COOBHIECTB U DKOCUCTEM)
JIEKIIUA 7 YHEHUE O BUOLHEHO3AX

1. ITonsaTHe ¥ pU3HAKK OUOIIEHO3a, OMOTEOIIEHO3a i SKOCUCTEMBI.
2. OTHOIIIEHUS] MEXTY BUAMHU B OMOIIEHO3aX.

3. CTpykTypa OHUOIIeHO3a.

4. JluHaMUKa ¥ pa3BUTHE COOOIECTB.

5. Knaccudukarmst 6M011eH030B U SKOCUCTEM.

6. CBoiicTBa OMOIIEHO30B.

1. IlonsiTHeE ¥ IPU3HAKHM OMOLICHO32, OHOre0LeH03a M IKOCUCTEMBI.

Buoueno3 — 1r06asi COBOKYITHOCTh OPTaHU3MOB PA3IUYHBIX BHJIOB, CYIIECTBYIOIIA
B OJHOM M TOM € MECTOOOWTAaHWH W B3aMMOJICHCTBYIOMIAS TOCPEJACTBOM ITHIIEBBIX
(Tpodprueckux) U MPOCTPAHCTBEHHBIX B3aUMOOTHOIICHHH.

IIpu3Haku cooduiecTBa:

1) Vcroituupas, caMoOperyaupyromascs CUCTeMa, BO3ZHHUKAIOIIAs W3 TOTOBBIX
4acTel, UMEIOIINXCS B OKPYKAIOIIEH CPEAE;

2) XapakTepu3yeTcsi pa3Hoo0pa3ueM BHUI0B, COCTABIISIIOIIUX OUOIEHO3;

3) XapakTepu3yeTcsi HepaBHOMEPHOCTHIO PACTIPEICIICHHS BUOB 10 SKOJIOTUYECKUM
HUIIaM;

4) Yactu cooOmecTBa 3aMCHUMBI (OJWH BHJl WA KOMIUICKC BHIOB  MOXET
3aMEHHUTHh MECTO APYTOro CO CXOAHBIMU DKOJIOTHUECKUMU TpeboBaHUsIMU O3 yiiepba ams
BCEH YKOCUCTEMBI);

5) CooOmrecTBa OCHOBaHBI Ha KOJWYCCTBCHHON PETYISIIIMM YUCICHHOCTH OJIHUX
BHJIOB JIPYTHMH;

6) XapakTepusyercs I0ATr0JIETUEM CBOETO CYIIIECTBOBAHMUSI.

7) CooOmiecTBa UMEIOT pacIUIbIBUAThIe TPAHUIIBI, MHOTJIA HEYJIOBUMO MEPEXOs
OJTHO B APYTO€.

buonieno3 (coobmiectBo) + Oworon (okpyxaromas cpega) = OHOreoleHo3
(axocuctema). Tepmun OuorieHo3 BBen B 19 Beke K. Mébuyc; yueHue o 6uoreoieHo3ax —
Cyxkaues (1940r.); 06 sxocucremax — Tencnu (1935r1.).

B 1935 r. anrnuiickuii 6otanuk ApTyp TeHCIN Npeaiokui TEPMUH «IKOCHCTEMA»
B Ka4eCTBE OCHOBHOW CTPYKTYPHOM €QWMHHUIIBI 3KOonoruu. [log 3kocuecTreMod MOHUMAIOT
JO0YI0 COBOKYITHOCTh COBMECTHO OOMTAIONIUX >WBBIX OpPraHU3MOB M YCIOBHM HX
CYILECTBOBAaHMUSI, 00bEIMHEHHYIO B €IMHOE (DYHKIIMOHATBHOE 1IEJI0€.

DKkocucTteMa MpecTaBiseT co00N MPUPOAHBIA KOMIUIEKC, 00pa30BaHHBIN KUBBIMH
opranu3zMamMmu (CooOIecTBO, OMOIIEHO3) U Cpeaor ux oOuTaHus. DKOCUCTEMa — OCHOBHAs
GyHKIIMOHABHAS €AMHUIIA DKOJIOTUH, TPEICTABISIONIasi COO0N €IUHCTBO OMOTHYECKHX
KOMIIOHEHTOB C a0MOTHYECKOW Cpeloi, OpPraHM30BaHHOE TIOTOKAMH DJHEPIHH U
OMOJOTMYECKUM KPYTrOBOPOTOM BEIIECTB. JTO (pyHIaMEHTajabHasi OOLIHOCTh >KMBOTO U
cpenbl ero ooburanms. T.e. sKOocHUcTEMa MPEACTaBISAET co00i (HYHKIIMOHATBLHOE €IUHCTBO




KUBBIX OPraHU3MOB (KUBOTHBIC, PACTEHUS, TPUOBI, MHUKPOOPTAHU3MBI) U CpPEIbl HUX
oOuTaHus (KJIMMaT, OYBa, BOJA).

[Tonsitue «OKOCHCTEMa» MOXKHO NPUMEHHTh K OOBEKTaM pAa3JIM4YHOW CTENEHU
CJIIOKHOCTH U Pa3HOro pazMepa. ITO MOXKET ObITh YACTUYKA MOYBBI U Karlid BOAbI, KOUKa
Ha Oosore M camo 0OJOTO, JIyXa, 03€p0O M OKEaH, JIyr, Jec, 3eMys B LeloM. Takum
o0pa3oM, KakJasi KOHKPETHAsl SKOCUCTEMAa MOXKET XapaKTEepPU30BaThCs OINpPEAeICHHBIMU
rpaHAlaMH (PKOCUCTEMA €JI0OBOI0 Jieca, 3KOCHCTEMa HHU3MHHOro 0Oonora). OgHako camo
MOHATHE «DKOCUCTEMay SIBJISIETCS O€3paHrOBBIM, 00JIajaeT MpU3HAKOM Oe3pa3MepHOCTH,
€1 HE CBOWCTBEHHBI TEPPUTOPUATIbHBIE OTPAHUYCHHS.

Tepmun «Ouoreorienos» (6uo... + reo... + rped. koinos — oOuuit) BBen B 1940 r.
akagemuk B.H. Cykaues. [Io B.H. CykaueBy, OMOreoneHo3 — 3To 3jieMEeHTapHas siuerka
HACBHIIICHHBIX ~OpraHu3MaMu CJIOeB Oumocdepbl, MapkupyeMas (QUTOIEHO30M —
PACTUTENIbHBIM ~ COOOIIECTBOM. OTO HBOJIOIMOHHO  CJIOXKHBIIASICS, OTHOCUTEIBHO
MPOCTPAHCTBEHHO OTPAaHUYCHHAsl, BHYTPEHHE OJHOPOJIHAS MPUPOAHAS CUCTEMA YKUBBIX
OPraHM3MOB W A0MOTHYECKOW Cpeibl, B KOTOPOW MPOHCXOAMUT TOCTOSHHBI OOMEH
BEILIECTBOM M DHEPIHUEH.

JIx060i1 OMOTEOIIeH03 COCTOUT U3 IBYX TJIABHBIX KOMIIOHEHTOB:

- OMOJIOrMYECKOM cocTaBistoNIel (KUBasi KOMIIOHEHTA);
- HeOMOIOrnIecKoH (reorpauueckoit) COCTaBISIONICH (HEKUBasi KOMIIOHEHTA).

JKuBass KOMIOHEHTa, Wi OMOUEHO03 (C000IIEeCTBO) BKIIOYAET YETHIPE OCHOBHBIX
(YHKIIMOHAJILHO CBSA3AHHBIX YaCTEi:

a) (uUTOLEHO03 — paCTUTEIbHOE COOOIIECTBO (aBTOTPO(HBIE OPraHU3MBI,
MPOJYLIEHTHI);

0) 30011€H03 — )KUBOTHOE HacelleHHue (TeTepoTpOodbl, KOHCYMEHTHI)

B) MHKOLIEHO3 — TPUOBI (TeTepOoTpOdbI, PEIYIICHTHI);

I') MUKPOOOIIEH03 — Pa3IMYHbIe MUKPOOPTAHU3MBbI, IPEACTABICHHbIE OAKTEPUSIMH,
MPOCTENIIUMU (PEAYLIEHTHI).

HexuBasi, abuorudeckas, yacTb OuoreoiieHo3a (0MOTON) claraercs M3 TaKHUX
KOMIIOHEHTOB, KaK:

a) KJIMMATOMN — COBOKYITHOCTh KJIIMMAaTHYECKUX (DAKTOPOB JaHHOU TEPPUTOPHUU;

0) s3madoron — nouna;

B) THAPOTON — THAPOJIOTHYECKUE (GaKTOPBHI.

buoreonieHo3 M 3KocUCTEMa — MOHATHS CXOJHBIE, HO HE OJIMHAKOBBIE. BaxkHO
MOHSTh, YTO KXl OMOreOIeHO3 SIBISIETCA SKOCHCTEMOW, HO HE KaxKJas SKOCHCTEeMa
COOTBETCTBYET OMOreOI€HO3Yy, XOTS B OCHOBE 00€uX (POPMYIHPOBOK JIEKHUT MPUHLUII
€IMHCTBA )KUBBIX U HE)KMUBBIX KOMIIOHEHTOB OMOJIOTUYECKUX CUCTEM.

[TonsiTust sKocucTeMa M OHOrEOIEHO3 COBEPUICHHO TOXKJIECTBEHHBI TOJBKO ISt
TaKuX TMPUPOAHBIX OOpa3OBaHUM, Kak, Hampumep, Jec, Jyr, OO0J0TO, TMOJie: JIECHOU
OHMOreoIeH03 = JIeCHAask HYKOCHUCTEMA; JIyrOBOM OMOTeoleH03 = JIyroBas dKOCHUCTEMA U T.II.
JIist mpupoAHBIX 00pa30BaHUM, MEHBIIUX WM OOJIBIIUX MO 00BEMY, HEXKENU (PUTOLIEHO3,
aubo Tam, T7€ (UTOIEHO3 BBIICTUTh HEIb3s, TPUMEHSIETCS TOJBKO TIOHSTHE
«Kocuctemay. Hampumep, kouka Ha 00JI0Te — SKOCHCTEMA, HO HE OMOT€01eH03; TeKYIUN
pydeil — 3KOCHCTEMA, HO HE OMOreoneHo3. TOYHO TakkKe TOIbKO SKOCUCTEMAMH SIBISFOTCS
MOp€, TYHAPA, BIAXKHBIA TPOIIUYECKUM JIEC U T.II. B TyHApE, B J1€CYy MOXKHO BBIJICIUTh HE
OJIMH (UTOLEHO3, a MHOXKECTBO. [loaTOMY 3TO, IO CYyTH, COBOKYHIHOCTH (PUTOLIEHO30B,
MPENCTABISIONINX 0oJiee KpynmHOe 00pa3oBaHue, HEXKEIU OUOTeOIeHO3.



2. OTHOLIEHNSA B OMOLICHO3AX.

B OuoueHo3e BBl BCTYNAIOT MEXIy CO00OHl B MHOIOYMCIEHHBIE OTHOILIEHUS,
orpeAeNatonecs TpeOOBaHUAMH UX K YCIOBHSIM >KM3HU B COOOIIIECTBE.

JKOJIOTHYECKasi HUIIA — TO TOJIOKEHUE BHJIA, KOTOPOE OH 3aHMMAaeT B OOUIei
cucteMe OMOIIEHO3a, KOMIUIEKC €ro OHWOIEHOTUYECKUX CBs3ed U TpeOOBaHMM K
abuoTrueckuM (hakTopam Cpebl.

beknemuiieB BelenuI 4 THNIA OTHOLIEHMH B COOOIIECTBAX!

1) Tpoduyeckue OTHOIIEHHUSI — OJMH BUJ MTUTACTCS IPYTUMH (5KUBBIMH OCOOSIMU
WJIM UX OCTaHKaMH );

2) Tonn4yecKkue OTHOUIEHUSI — XaPAKTEPU3YIOT JIF000E N3MEHEHNUE (PU3UUCCKUX HITH
XUMHYECKUX YCIOBHM OOMTaHUS OJHOTO BUJA B PE3YIbTATE KUZHEIACATEILHOCTH IPYTOro.
Hanpumep: coznanue OJHUM BHUJIOM CpeAbl JUIsl APYroro (UCHoiab30BAaHUE HOP OJHOIO
BUJA ApYTUM O€3 NPUHECEHHS Bpeaa);

3) ®opuyecKue OTHOIIEHHS — ITO YYacTHE OJHOTO BHUJIA B PAaCHpPOCTPaHCHHUU
npyroro. IlepeHoc KUBOTHBIMH CIOp, CEMSH, MbUIBLBI pacTeHur — 300xopusd. [lepenoc
KUBOTHBIMH 00Jiee MEJIKUX KUBOTHBIX — (pope3usi (MacCUBHAs U aKTUBHAs);

4) dabpuveckne OTHOLIEHHSI — THUN OHOIECHOTUYECKUX CBS3CH, B KOTOPBIC
BCTYMAaET BHUJ, HCIONb3Ys JMO0 MEPTBBIE OCTAHKHU, JTMOO KMBBIX 0COOEH Apyroro Buia,
JUISL CTPOUTENBCTBA KWL, YOEXKHIN U T.1. (NTULA U IOCTPOCHHUS THE3/1a UCTIOIb3YIOT
TpaBy U JIUCThA, LIEPCTh U MyX).

3. CTpykTYypa 0MOLEeH03A.
1. BunoBasi cTpykTypa OMoneHo3a

Kaxaplii 6M011eH03 MOXKHO OMHUCAaTh, OCHOBBIBAsSICh HA COBOKYITHOCTU COCTaBJISIOIINX
ero BuAoB. OmHM OHWOIICHO3BI CJATAIOTCS NPEUMYIIECTBEHHO W3 KUBOTHBIX, Kak,
HampuMep OMOIIEHO3 KopauioBoro puda. B npyrux 6morieHo3ax (JIECHBIX) TJIABHYIO POJIb
UTPalOT pacTeHus: OuOoIEHO3 enoBoro, Oepe3oBoro, nyooBoro Jeca. CremneHb
HACBIIIEHHOCTH BHJIaMH B Pa3IMYHbIX OuolleH03ax pasHas. Hanpumep, BO BIaXXHBIX
TPONUYECKUX Jiecax, B Mamaiisun, Ha 1 ra neca MoxkHO Hacuutath 110 200 BUIOB
JPEBECHBIX TIOPOA. BUOIEHO3 COCHOBOTO Jieca B YCIOBHUAX bemapycu MOXKET BKIIOYAThH
MaKCUMYM JI0 JICCATH BHJIOB JIEPEBhEB Ha 1 Ta, a HA ceBepe Tae)KHOU 00JIaCTH, HA TaKOU
K€ TUIOIIA1, IPUCYTCTBYIOT 2-5 BUOB.

Haubonee mnpocTeiM moOKa3zaTeneM BHAOBOIO pa3sHOOOpa3usi OWOIEHO3a SIBISICTCS
o0lllee YUCI0 BUAOB — BHAOBOE 00rarcrtBo. Ecium kakoil-nuOo BuUJ pacTeHus (Wiu
’KUBOTHOT'0) KOJWYECTBEHHO IpeodiagacT B coolOmecTBe (MMeeT OOJIBIIyI0 Ornomaccy,
IPOAYKTUBHOCTb, YHCIEHHOCTh WJIM OOWJINE), TO TaKOW BHUJ HA3bIBACTCS JOMHUHAHTHOM,
WM AOMUHHUPYIOIIAM BHAOM. JIOMUHAaHTHBIE BUABI €CTh B JIF0OOM OworieHose. Ecnm
YUCJICHHOCTH BHUJIA BBICOKA, HO HE HACTOJIBKO KaK y JIOMHUHAHTA, TO TaKUE BUIBI SBIISIOTCS
cyonmoMmuHaHTamMHu. boree penkue BBl — peneIeHThbl U CyOpeneaeHThl.

BumoBoe pazHooOpasue cooOiecTBa (YHUCIO BUIAOB, BCTPEUCHHOE B OIPEACICHHOM
MECTOOOWTaHWM) HOCHUT Ha3BaHue aJjb(da-pasHoodpa3ue. Jlnsg wusMepeHus anbda-
pazHo00pa3ust MPETOKEHO MHOKECTBO TTOKA3aATEIICH!

a) uHpOpMaUMOHHOE pa3HooOpa3ue, njin uhaexkc llennona

H’ = -X(mi/N)log(ni/N),



rae Nj — ancito ocooeit i-ro Buga; N — ob1iee uncito ocodeii Bcex BUAOB B COOOIIECTBE.

WNHnekce mokassiBaeT o0Iee pa3HOOOpa3rue U MPEICTaBIICHHOCTh BUOB UX OCOOSIMU B
cooburectBe. OOBIYHO yKJIaJbIBaeTCs B UHTEpBad oT 1,5 mo 3,5 (uem Bhiie, TeM Oomee
IITUPOKO COOOIIECTBO MPEACTABICHO BUIAMHU).

6) KOHIOECHTPpanust JTOMUHUPOBaAHUNA, NUJIH HHACKC Cumncona

C =X(ni/N)?,

rae Nj — arciio ocooeit i-ro Buga; N — o01iee uncito ocodeii Bcex BUAOB B COOOIIECTBE.

SBnsercss mokazareineM  OOIIero JOMUHUPOBAHUS B  COOOINECTBE, OOpaTHO
NPOMOPIMOHAJICH MpeAbIaynieMy uHaekcy. M3mensercs B quana3zone ot 0 1o 1 (uem oH
BBIIIIE, TEM MEHbIIIEE YUCIO BUIOB JOMUHHUPYIOT B cooOIiecTBe). Bbicokuii moka3arenb
MOXET CBHJICTEIIbCTBOBATH 00 YCTOSIBIIEMCSI OHOIIEHO3€ CO CTaOWIBHOM BUJIOBOU
CTPYKTYPOH.

B) BbIpaBHeHHOCTH 110 ITueay

e=H’/log S,

rae H' — nanexc Illennona, S — 4KMCI0 BUIOB B COOOIIECTBE.

[Toka3bIiBaeT HACKOJIBKO BUJIbI B PABHOMW J0JI€ MpE/ICTaBIeHbl 0co0siMu. M3MeHsieTcs: B
npeaenax ot 0 mo 1. Uem oH Ooiibllie, TEM BBIIIC TTOKA3aTelh HAPYIICHHOCTH OHMOIIEHO3a
WJIU CBUJIETEIILCTBYET O TOM, YTO COOOIIECTBO HAXOAUTCS Ha CTaauu (POpMHUpPOBAHMUS.

Jliisi cpaBHeHMSI BUIOBOIO COCTaBa JIBYX COOOIIECTB MEXIY COOOM HCHOJIb3YIOTCS
CIEAYIOIINI TTOKA3aTeNb.

a) ko3¢ uureHT BUAOBOI 00IIHOCTH co00mIecTB (KOG PuuneHT Kakkapa)

K,= C/ ((A+B)-C),
rae A — 4ucio BUIOB B 1-M cooOmiecTBe, B — unciio BUA0B BO 2-M COOOIIECTBE,
C — yncio BUIOB, 00X HAa 000UX COOOILECTB:

0,65-1,0 - Ilommoe cxomctBo  0,2-0,39 - Huskoe cxoncTsBo

0,4-0,64 - BbICOKOE CXOICTBO <0,2 - CxoncTBa HET

Pa3nooOpasue cool1iecTB HOCUT Ha3BaHue OeTa-pa3zHooOpasue. bera-pasnoodpasue
— 3TO CTENEeHb U3MEHSIEMOCTH (hJIOPUCTUYECKOTO COCTaBa COOOIIECTB BIOJb TPAJHCHTOB
Benayiero ¢akropa (M3MEHEHHE KIMMaTa, YBIOKHCHHS, BBICOTHI HAaJl YPOBHEM MOpPS H
T.I.). JlJI1 €ero OIEHKHM MOXKHO HCIIOJIh30BaTh PE3yJabTaThl KIacCU(UKAIIUU JTaHHOTO
perruoHa U OIICHUTh OeTa-pazHo00pa3ye YMCIOM YCTAaHOBICHHBIX THIIOB COOOIIIECTB.

N, HakoHen, CyIIeCTBYET €lie OJUH CHOCcO0 OIEHKH pa3zHooOpas3us coodinecTB. Bee
BUJI0OBOE€ OOTaTCTBO pPErvoHa, ciararomieecss u3 aibda u 6era-pasHo0Opa3vs Ha3bIBACTCS
ramMma-pasnooopasue. ['amma-pa3HooOpa3me — 5TO BHIOBOE pazHooOpasue
naHAmAadTOB, KOTOPHIE CIAraloTCs U3 Pa3HOOOPa3HBIX COOOIIECTB.



2. [IpocTpancTBeHHasl CTPYKTYpa OHOLeHO3a

[IpocTpaHCTBEHHAss CTpPYKTypa OHMOLIEHO3a BKIIOYAE€T €ro BEPTUKAIBHYIO U
TOPU30HTAIBHYIO CTPYKTYPBL.

BeprukanbHas cTpykTypa OHOLIEHO3a 00pa3oBaHa OTAEIbHBIMU €ro 3JE€MEHTaMH,
0COOBIMH CIIOSIMH, KOTOpBIE Ha3bIBAIOTCA sipycaMu. SIpyc — COBMECTHO MPOU3PACTAIOLIHIE
Ipynibl BUAOB PACTEHMM, pa3IMyarollMecs MO BBICOTE U IO MOJOXKEHUI0 B OHOLIEHO3E
ACCUMWJIMPYIOLIUX OPraHoB (JUCThs, CTEOH, MOA3EMHbBIE OPTaHbl — KI1yOHH, KOPHEBUILA,
aykoBUII U T.I.). Kak mpaBuio, pasHbie spychl 00pa3oBaHbl Pa3HBIMHU >KU3HEHHBIMU
dopmamu. Hanbonee yeTko sipyCHOCTh BbIpaXkeHa B JIECHBIX OnoneHo3ax. Paccmorpum B
Ka4ecTBE IpUMeEpa sIPyChl CMEIIAHHOIO JIeca:

1 apyc: popMupylOT BbICOKHE JepeBbsl C BHICOKO PACIOJIOKEHHOM JTUCTBOM, KOTOpas
XOpOIIO OCBEIIAETCS COJIHLIEM.

2 sapyc. dopmupyroT cpeaHue aepeBbsi (MMOamosoroBeidi spyc). I[lormomaroT
HEHCIIOJIb30BAaHHBIN |-bIM SIPyCOM CBET.

3 apyc: GopMuUpYIOT MOAJIECOK (KYCTapHUKHA U KyCTapHUKOBBIC (POPMBI JAPEBECHBIX
nopona). [lornmomaroT ocraBumnecs okono 10% coaHeuHol paauaium.

4 apyc: bopmupyrot moapoct (Monojsie HeBbIcOKHE (0T 1 10 3-5 M) mepeBiia, KOTOphIC
B Oy/yIeM, B MIEPCIICKTUBE, CMOT'YT BBIMTH B ITEPBBIN APYC).

5 apyc: GOpMHUPYIOT paCTEHHS TPABSHOTO MOKPOBA (JI€CHBbIE TPABbI U KYCTAPHUYKH
JaHABIII, KACTUIIA, 3eMJISTHUKA, OPYCHUKA, YEPHHUKA, TATTIOPOTHUKH).

6 apyc. GopMUPYIOT HAIOYBEHHBIN CJIOH MXOB M JIMIIAWHUKOB.

SpycoB MoxkeT ObITh MEHBIIE (HapUMep, OTCYTCTBYIOT KYCTapHUKH), UiIU OoJbliie (B
CJIOHBIX CMEUIAHHBIX JIPEBOCTOAX C HECKOJIBbKUMH JAPEBECHBIMHU MopojamMu). B cocrtas
SAPYCOB HE BKIIIOYAIOT JIMAHBI, STTU(PUTHI (pacTeHUS, TPOKUBAIOIIHE HA APYTHX PACTECHUSX,
HO HE SBJIAIONIMECS Mapa3uTaMu, HAPUMEpP MXHU U JIMIIAWHUKU Ha CTBOJIAX JIEPEBHEB), a
TaK)K€  pPACTEHMS-NAPA3UTBI, KOTOPBIE  BBIACISAIOTCS B IPYNIy BHEAPYCHOM
PACTUTEIbHOCTH, TIOCKOJBKY 3aTPYAHUTEIBHO OTHECTH UX KaKOMY-JTHMOO KOHKPETHOMY
Apycy.

Oco0u KUBBIX OPTaHHW3MOB pacIpe/iesieHbl B MPOCTPaHCTBE HepaBHOMEPHO. OOBIUHO
OHM COCTABJISIOT TPYNIUPOBKH, YTO SBJISETCA MPHUCIOCOOUTENbHBIM (DAKTOPOM B HX
XKU3HU. Takue rpynnupoBKU ONPEACISIIOT TOPU30HTAIBHYI0 CTPYKTYPY OMOLIEHO03a, T.€.
TOPU30HTAIBHOE ~pachlpelieIieHue o0cobeil BHIIOB, 00pa3yloluX pas3IuyHOro poja
y30p4aTOCTh, MO3aUYHOCTb, IIATHUCTOCTD KaKI0r0 BUAA.

K sneMeHTapHbIM €IMHHIIAM TOPU30HTAIBHOTO CTPOEHUSI PACTUTENIBHBIX COOOIIECTB
OTHOCSITCSL TaKue CTPYKTYpHBbIE €IWHUIIBI, KaK MHKPOWEH03, WIM CHHY3MS,
MHUKPOTPYNIHPOBKA U MapueJia.

MuxkpoueHo3 (0T rped. «MUKPOC» — MaJIbIA U «KOMHOCY» — OOIIMi) — HAUMEHbIIas 1O
pazMepaM CTPYKTypHasi €IMHHUIA FOPU3OHTAIBHOIO PACUJIEHEHHUs COOOIECTBa, KOTOpas
BKJIFOYAE€T BCE SIPYChl, OOOCOOJICHHAsT B BEPTUKAJILHOM HANpPABICHUH OT JPYTHX,
OKpYXaIOIlIMX €€ MHKPOLIEHO30B JTOro e CcOooOlIecTBa M XapaKTepHU3yrollasics
OTNPEICIICHHBIM COCTAaBOM, CTPYKTYpOH, JWHAMUKOW © oOJajarorias HEKOTOpOU
LETOCTHOCTHIO.

MukporpynnupoBka — CrylieHue ocooeil 0JHOro Uil HECKOJIbKHUX BUOB B Mpeaenax
gpyca, BHYTPUSPYCHbIE MO3auW4Hble MsTHA. VHOrma TepMHUHBI «MHUKpPOLEHO3» U
«MHUKPOTPYIITUPOBKAY» YIOTPEOISIOTCS KaK CHHOHUMBI.



IMapuensa — 3TO CTPYKTypHas 4acThb B TOPHU3OHTAIHHOM pacujieHEHHH OHOIEHO3a,
OTJIMYAIOWIASICA OT JPYTMX YacTE€d COCTABOM M CBOMCTBOM KOMIOHEHTOB. [lapuemmy
BBIJICJSIIOT O BEAYIIEMY  JJIEMEHTY  PACTUTEIBHOCTH  (HampuMmep,  y4acTKH
IIUPOKOJIICTBEHHBIX JIEPEBHEB B XBOMHOM JIECY).

4. JInuHaMUKA U Pa3BUTHE COOOLIECTB.

buorieno3 (coo0miecTBO OpraHW3MOB pPa3HBIX BHJIOB) JIWHAMHYEH, T.€. B HEM
MIPOUCXOMIAT TMOCTOSHHBIE U3MEHEHHUS B YCIOBHUSX >KM3HENEATEILHOCTH €ro ocoded u B
COOTHOIIIEHUU UX YUCIIEHHOCTH.

1) Lukaudyeckue HM3MEHEHHUSI — H3MEHECHMS, XapaKTEPU3YIOIIUECS CYTOYHOM,
CE30HHOW U MHOT'OJICTHEH MEPUOAMYHOCTHIO YCIOBUHN KUZHEACATEILHOCTU COOOIIECTRA.

a) CyTouHble M3MEHEHHUSI — U3MEHEHUSI COCTOSIHUS AKTHUBHOCTH  OPraHU3MOB,
COCTaBIIAIOMINX OWOLIEHO3. BbIpaxkatoTcsi TeM cuiibHEe, YeM 3HauuTelIbHEe pa3HUlla
TeMIIepaTyp, BIAKHOCTH W Ap. (AKTOPOB CpeAbl JHEM W HOUYBK. [Ipumep: KUBOTHBIC
MYCThIHb AKTUBHBI HOUbIO, KOTJ[A Kapa crajact.

0) Ce3oHHBIe U3MEHEHUSI — U3MCHEHUSI HE TOJBKO COCTOSIHMSI aKTUBHOCTH, HO U
KOJIMYECTBEHHOTO COOTHOIIIEHUSI 0CO0el. 3aBUCAT OT CE30HHBIX MUTpAIlii, OTMUPAHUHN H
T. 1. Ilpumep: 1€TOM YHUCIEHHOCTh OPTAaHU3MOB B COOOIIECTBE 3HAUYUTEIHHO BHIIIE, YEM
3UMOM.

B) MHorosierHue M3MEHEHHsI — 3aBHCSAT OT U3MEHEHHH [0 roaam
METEOPOJIOTUYECKUX YCIOBUM, CTENEHU pas3ivuBa PEK, BCIBIIIEK Pa3MHOXKEHUS WU
MaccOBOIr0 MOpa JKMBOTHBIX WJIM PAacCTeHU W T.A. [lpumep: BCUBIIIKA YUCIEHHOCTHU
napasuta, NPOUCXOAAIIAs OJWH pa3 3a HECKOJbKO JIeT, MPUBOJUT K CHUKEHHIO
YHCIICHHOCTH 0CO0€H BUa-)KEPTBHI.

2) IIpocTpaHCTBeHHbIEe M3MEHEHHMSI — B KOHEYHON CTENEHU MNPUBOASIT K CMEHE
OJTHOTO COOOIIIECTBA APYTUM, C UHBIM CBOMCTBOM BHUJIOB.

a) DK30reHeTH4eCKHe CMEHbl — W3MEHEHHUS, NPUUYMHON KOTOPBIX SIBISIOTCS
BHEIIIHUE TPUYMHBI, HE 3aBUCAIIME OT IMPOIECCOB, MPOTEKAIOUIUX BHYTPU COOOIIECTBA.
[IpumMep: npu HU3MEHEHUU BHEUIHUX KIMMATUYECKUX YCJIOBUN (MOTEIUIEHHE KJIMMAaTa,
M3MEHEHHE BIXXHOCTH ) OMOLIEHO3 Jiyra — OUOIIEHO3 CTeNU — OUOIEHO3 MYCThIHU.

0) OHJoreHeTMYeCKHEe CMEHbI — W3MEHCHHS, BO3HHUKAIOIIUE B pE3yJbTaTe
MPOLIECCOB, MPOUCXOAIIUX BHYTpU coobuiecTBa. [IpuMep: mpu BCHBIIIKE YUCICHHOCTH
HACEKOMBIX-(pUTO(}AroB OMOLIEHO3 JTyra MOXKET NPEBPATUTHCA B OMOLIEHO3 yCTHIHU.

B) Jlerpeccuonnbie cMeHbI — CBS3aHBI C YIpoIeHHEeM, 00eITHEeHUEeM OHOIIEHO3a.
OOGBIYHO CBSI3aHBI C aHTPOMMUYECKON AesiTeIbHOCThI0. [Ipumep: oOpazoBanue cooOlecTra
TEXHOTEHHOM MYyCTOMIH OJIU3 KPYITHBIX MPOMBITUICHHBIX TPEITPUSTHH.

Pa3BuTre OMOILIEHO30B CBS3aHO C TIOHATHEM CYKIECCHSI — IIOCJIEI0BaTEIbHOE
3aMelieHue OHOIEHO30B B KakOM-IMOO MECTOOOMTaHMM B XOJE€ 3aKOHOMEPHOTO
MPOJBIKEHHUS COOOIIECTBA K YCTOMYMBOMY COCTOSIHHIO.

Paszauuaror:

a) TmnepBHUYHbIe CYKLHECCMM — OCBOCHHUE JKHBBIMU OpraHu3MaMu  TeX
MECTOOOUTAaHUM, KOTOPbIE HUKOT1a paHee He ObUIH 3aCeNIeHbI )KU3HBIO.

llpumep: NUIIATHUKA W BOJIOPOCIH — MUOHEPHBIE OPraHW3Mbl Ha BBHITOPEBIIEM
y4acTKe TIOYBBI, Ha 3aCTHIBIICH BYJKaHUYECKOM JlaBe, 0OHAKUBIIICHUCS TOPHON TTOPOJIE;

0) BTOpMYHBbIE CYKIECCUM — BO3HUKHOBEHHUS B HApPYIIEHHBIX MECTOOOUTAHUIX
OpPraHU3MOB, KOTOPHIE SBJISIOTCS HAOO0JIEe YCTOMUMBBIMU B JIAHHBIX COOOIIECTBAX.




IIpumep: BOCCTAaHOBIICHHS COOOIIIECTBA Jieca Ha BHITOPEBIIEM Y4YacTKe, 3apacTaHHC
PaCTUTEIBHOCTHIO 3aUJICHHOTO TPYAa, 3apPaCTaHKUE JIECOM 3a0POIICHHOTO TOJIS.

T.o. pe3yabTaTr cykmeccud — (GopMHpOBaHHE KJIMMAKCHOIO CO00IIeCTBa, T.C.
TaKOro COOOIEeCTBa, KOTOpOE SBISACTCS HaWOOJIee ONTUMAIBHBIM IJIi JaHHOTO
MECTOOOUTAHMUS.

5. Knaccupukanus 0MOLEeH030B M IKOCHCTEM.

|. /1o muny cpeodsi:

1) Hazemnbie;

2) IlpecHOBOIHBIE;

3) Mopckue.

Il. 770 pazmepam u cocmagy 6udo08:

1) buomsr;

2) Accoumanuu;

3) Cunysumn.

1) buoma — OAHOPOIAHOE COOOIIECTBO, HE 3aBUCSIINECE OT COCTaBa PAaCTUTCIILHOCTH,
3aHUMAaroIIee OONBIIIOE TPOCTPAHCTBO U PETYIUPYIONIEECS MAKPOKIMMATOM.

[Tpumep: appukaHckasi caBaHHa.

2) Accoyuayuu — TOKAIBHBIE, XOPOIIO OYEPUCHHBIE IPYIIITUPOBKH BHUJIOB.

[Tpumep: nyr, omyiika jeca.

3) Cunyzuu — HeOONbIIME COOOIIECTBA, UMEIONIME CBOK WHAMBHUIYaTbHOCTH U
MIPOCTPAHCTBEHHO SICHBIC OIPAHUYCHUSI.

[Tpumep: cTBOJ MEPTBOTO JIepeBa, TPYIl IKUBOTHOTO.

6. CBoiicTBa OMOLIEHO30B.

1) OOunme — yuciao ocobeil Ha eAMHMILY IUIOIanu Win oObema. M3meHsiercs BO
BpeMeHU (M3BECTHBI TOJJUYHBIC KOJICOAHUSI YMCICHHOCTH) U B IPOCTPAHCTBE.

Jlns onpeneneHus oOUus BBIACISAIOT S5 cryneneil: a) 0 — orcyrcTBHe BUAOB; 0) 1 —
BUJII BCTPEUAIOTCS PEAKO WM PACCEeSHBI; B) 2 — HEPEAKo; T) 3 — oOMiIbHO; 1) 4 — OYeHb
OOMIIBHO.

2) YacTora — OTHOUIEHHE 4YMCIa OCOOE OJHOro BuAa K OOIIEH YHCICHHOCTH
oco0ei B coob1ecTBe (BbIpaxaercs B %).

3) IToCcTOSHCTBO — BCTPEYaeMOCTh BUIOB HA OIPECICHHONW TEPPUTOPUH (TIPOOHBIX
TJIOIAISX )

a) IOCTOSTHHBIE BUIbI — BCTpeuaroTcs B 6osee yeM 50% BBIOOPOK;

0) no6aBo4YHBIEC BUIBI — BCTpeuaroTcs B 25 - 40% BbIOOPOK;

B) citydaitHbie BUJIbI — 110 25% BBIOOPOK.

4) BepHOCTh — CTENEHb MPUBSI3aHHOCTU BUJIOB K JaHHOMY OHUOIIEHO3Y.

Paznuuator 4 kareropuu BEpHOCTH:

a) dYLIEHHBIE BUJIbl — BCTPEUYAIOTCS UCKIIOYUTENIBHO B 1 OHOLIEHO3¢E;

0) THXOIlEHHBIE — BCTPEYAIOTCS B HECKOJBKHX CMEXKHBIX OWOIEHO3aX, HO
MPEANOYNUTAOT OIVH U3 HUX;

B) KCCHOIICHHBIE — CIIy4allHO TIOMABIIME€ B COOOIIECTBO, KOTOPOMY OHH HE
MIPUHAJIEXKAT;

I) YOMKBUCTHBIE — BHJbI, CIIOCOOHBIE CYIIECTBOBATH B PAa3IUYHBIX OMOLIEHO3aX
(KOCMOITOJIUTHI).



5) JIoMHHHpOBaHUE — BIUAHHE, OKa3bIBAEMOE KAKHUM-JIHOO BHIOM B IJIHOOOM
coobmectBe. OnMH KakoW-mMOO BUA MOXKET OBbITh HEMHOTOYHCIEH, HO MpPH 3TOM
OKa3bIBaTh 0o0Jiee CHUIIbHOE BO3JEHCTBUE Ha OMOIIEHO3, YeM 001e€ MHOTOYHCIIEHHBIA BHU/I,
HO MCHBIIIETO pa3Mepa U HE OUCHb AKTUBHBIN.

[Ipumep: HECKOIBKO JKBAYHBIX KOIBITHBIX OKAa3bIBAIOT HA JIYT OOJIbIEe BIHMSHUE,
YeM MHOT'OYUCIICHHbIE HACEKOMBIE — uTOdary.

6) PasznooOpasue — BUAOBOE OOrarcTBO OHOIIEHO3A.

7) CTpyKTypa — pacroyokeHre ocodell pa3HbIX BUIAOB OTHOCHUTEIBHO APYT ApYyra,
KaK B BEPTUKAILHOM, TaK U TOPU30HTAITHPHOM HaIpaBJICHUH.

8) IlepHOAUMYHOCTH — CE30HHBIE M CYTOYHBIC H3MEHEHHUS >KU3HEACATCIHHOCTH
’KUBBIX OPTraHU3MOB.

JIEKIIUSA 6 DJQHEPI'ETUKA D9KOCUCTEM (BUOI'EOIIEHO30B)

1. IToTOK 3HEPTUU U KPYTrOBOPOT MUTATEIbHBIX BEUIECTB.
2. [TuieBkle 11enu U TpOPUIECKUE YPOBHH.

3. DKOJIOrn4ecKue NUpaMu/Ibl.

4. ITpOlyKTUBHOCTbH SKOCHUCTEM.

5. PanmoHanbHOE UCITOJIb30BAHUE DIKOCUCTEM.

1. IToTOK 3HEpPruM U KPYrOBOPOT NUTATEILHBIX BELIECTB

OpraHu3mbl B 3KOCUCTEME CBSI3aHbl OOIIHOCTHIO SHEPTUU U MUTATEIBHBIX BEIIECTB
(KpyroBOpOTOM OHMOT€HHBIX 2JIEMEHTOB).

OHeprus — CIOCOOHOCTh COBEpIIaTh PadOTy, HEOOXOAUMYIO IS TOAJACpKaHUS
®u3HU. T. 0. 9KOCHCTEMA — EAMHBIA MEXaHHU3M, IMOTPEOSIONINNA YHEPTUIO U NMUTATEIHHBIC
BEIlleCTBA IS coBepiieHus paboThl. [lutaTenbHbie BemiecTBa (OMOTCHHBIC 3JIEMEHTHI)
MEepBOHAYAIBHO IMOCTYMAIOT U3 a0MOTUYECKOrO KOMIIOHEHTAa 3KOCHUCTEMbI U B HErO XKe
BO3BpAI[AIOTCS B BUJI€ OTXOMIOB >KU3HENEATEIHHOCTH, JIMOO MOCie THOENH OpraHu3Ma.
Takum 00pa3oM MPOUCXOAUT TOCTOSHHBIM KPYrOBOPOT TMHUTATENbHBIX BEIIECTB
(OMOTEHHBIX DJIEMEHTOB), B KOTOPOM YyYaCTBYIOT JKHMBBIE W HEKHUBBIE KOMITOHEHTHI
PKOCHUCTEMBbI — OHMOTCOXMMHMUYECKHE IMKIbI. J[BHKylas cuiaa KpyroBOpoTa — HSHEPTHs
Consna.

[ToTOK PHEPrUuu U KPYroBOPOT OMOTEHHBIX JIEMEHTOB B 9KOCHCTEMAX (CXema):

DHEPrus
Connue — buortnuyeckuil KOMIHOHEHT — ) TeruioBas SHeprus
cBeTa OMOreHHbIe
i JJIEMEHTBI J
AOMOTHYECKUN KOMIIOHEHT
peryssnus

JKuBble oprann3mbl — MpeoOpa3zoBaTEIN IHEPTUU U KKIIBIN pa3, KOraa MPOUCXOIUT
MpeBpalleHue YHEPTrUH, YacTh €€ TepseTcs B BUE Teria (2 3aKOH TepMOAWHAMHKH). B
KOHIIC KOHIIOB, BCS DHEPTHUs, MOCTYIMAMONIAasi B OMOTUYECKUNA KOMIIOHEHT JKOCHUCTEMBI,
pacceuBaercs B BuJie Teria. [I0Tok sHeprum yepe3 SKOCUCTEMbI — JHEPTEeTUKA SKOCUCTEM.
Enununa w3MepeHuss SHEPrud - KaJlopusi — KOJMYECTBO TEIJIa, HEOOXOIUMOE JIJIisi
noBsillieHuss Temrepatypsl 1t Boxbl Ha 1°C (ot 14,5 mo 15,5°C). Ucrounuk sHepruu —
Connile, u3nydaromiasi 3JICKTPOMAarHUTHYIO SHEPrui0 3Be3na. YacTh ATOM SHEpruum -
10,5-10° xJ/[x/M? B rom 3axBaTbiBacTcs 3emieil. 40% 5Toi SHEPrUU OTPAXKAETCA OT




00J1aKOB, MBUIH ¥ TOBEPXHOCTH 3emiH, 15% moromniaercss 030HOBBIM CJI0EM, OCTaBIIUECS
45% TOrnomATCsl PACTCHUSIMUA WM 3€MHOM MOBEPXHOCTHIO (5 10° k/x/M?> B TOM).
bospuras 4acTe 3TOM 3HEPIUM NOBTOPHO M3JIYYa€TCsl 36MHOM MOBEPXHOCTBIO U HArpeBaer
atMocdepy, HeOOJIbIIasi YaCTh YCBAUBAECTCSI OMOTUYECKUMU KOMIIOHEHTaAMU SKOCHUCTEM.

2. IlneBble neny U TpoduyecKkue YpOBHM.

BryTpHu sKOCHMCTEMBI 3HEprus CBETa MPU MOMOIMHU (OTOCHHTE3a B aBTOTPOQPHBIX
opraHu3Max (3eJeHble pacTeHus) npeoOpazyercss B OPraHMYECKOe BEIIEeCTBO, KOTOPOE
CITYXKUT TUIIEH JJ1s1 TeTepoTPOPOB (KUBOTHBIX OPTAHU3MOB). DTH )KUBOTHBIE MOTYT OBITh
ChEIICHBI APYTUMHU KUBOTHBIMH U T. 1., T.€. K@XKIbIA MOCIEAYIOIUNA OPraHU3M MUTACTCS
NPEAbIAYIIUM, TOCTABISIIOUIMM €My ChIpb€ M JHEepruto. Takas MociaeaoBaTebHOCTh —
MUIIEBAs 11€Mb, & KAKI0€ €€ 3BeHO — TPO(PHUeCKUil YPOBEHb.

1 Tpoduyeckuii ypoBeHb — aBTOTPO(DBI — pacTeHUs (IIPOIYIICHTHI).

2 TpopuUecKuil ypOBEHb — IIEPBUYHBIE KOHCYMEHTHI (FKUBOTHBIC)

3 Tpoduueckuit ypoBeHb — BTOPUYHBIE KOHCYMEHTHI U T. 1.

OOBIYHO pa3Mepbl MUILEBBIX LENel orpaHuIUBaIOTCA 4-5 TPOPUUECKUMU YPOBHSAMH.

Cxema: Temnosas sHeprus

Conneunas —»lIponyneHtsl —»TpaBosiiHbIE —> ;Hm:{hl(omqﬂme
SHEprus l XHUIIHUKA

/

eTpuTOo(aru U peayLeHThI
(pa3pyLuTen MEPTBBIX OCTATKOB)

Tenno%aﬁ SHEprus

1. [IpoayieHTl — aBTOTPO(dHBIC OpraHW3Mbl (3ejeHble pacTeHus). IIpeBpariaror
SHEPIrUI0 COJIHIA B SHEPIUI0 XUMUUYECKHUX CBSI3€M OPraHUYECKUX COCIMHEHUW. B BOJHBIX
ADKOCHCTEMaX TMEPBUYHBIE MPOIYIEHTH — BOJOPOCIH, COCTABISAIOT (PUTOIUIAHKTOH
MIOBEPXHOCTHBIX CJIOEB PEK, 03€ep, Moped. Ha cyme nepBuuHbIE  OPOAYLEHTHl —
rOJIOCEMEHHBIE U MOKPBHITOCEMEHHBIE PACTEHHUS (JIeca U JIyra).

2. IlepBUYHBIC KOHCYMEHTBI — IMUTAOTCS MPOAYLIEHTAMHU — TPABOSTHBIE )KUBOTHBIE.
Ha cyiie — HacekoMble, penTWINH, NITULBI U MIIEKONUTAtoIIKe. B BOJHBIX 3KOCHCTEMAX —

MOJIIIOCKHM MW MCJIIKHUC paK006paBHbI€ — COCTaBJAIOIIMUC 300IINIaHKTOH, HHT&IOHIHFICH
(1)I/ITOHJ'IaHKTOHOM. K NEPBUYIHBIM KOHCYMCHTAM OTHOCATCA TAKIKC I1apa3uThl paCTeHI/Iﬁ.
3. KOHCVMGHTBI BTOPOro WM TPCTLCTO IIOpAJAKa — IIMTAOTCA TpPaBOAAHBIMU

KUBOTHBIMU. MoOryT OBITh XHUITHHKaAMU (CXBAaThIBAIOT M YOWBAIOT KEPTBY), MOTYT
MUTATHCS TANANBI0 WM OBITh Mapa3suTaMH TPABOSIIHBIX WM IIOTOSIHBIX KHBOTHBIX. B
TUIMMAYHBIX THUIIEBBIX IMEMAX KaXKIbIH MOCICAYIOMUN OpraHu3M OOoJblle MPEAbIIYIIEro
(3TO HE OTHOCUTCSA K MUIIEBHIM LIETISIM MTapa3UTOB).
[Tpumepsr: <
Mopckast 1ienb: OAHOKIECTOYHASI BOJOPOCTb — BECIIOHOTHE pauyku — CeJIbJb
JlecHas 1iemb: pacTCHHE—> MyxXa—>»> IIayK — 3eMIIepoiika — COBa

4. Penyuentol. Tena moruOmMIUX pacTEHUHW W KUBOTHBIX M MX MPHIKU3HEHHBIE
BBIJICJICHUSI MOTYT CJIYKUTh HCTOYHHUKOM TMUTAHUS [JIi MHKPOOPTaHW3MOB (TpHUOBI,



BOJIOPOCTIU 1 OaKTEpUM) — PEAYIICHTHI — BBIICISAIOT MUIIEBbIC (PepMEHTHI HA MEPTBHIC Teja
U OTXO/JIbI )KU3HEICSITEIIbHOCTH U MOTJIOMIAIOT MPOAYKTHI UX MepEeBapUBaHMUS.

5. Jerputodarn (JIeTpUTHBIC NUINEBbIC IeNK). Bbille NpuBeAcHHBIE IENMA —
MacTOUIIHBIE MUIIEBBIC 1IEMH, B KOTOPHIX 1 Tpoduueckuili ypoBeHb — pacTeHus, 2 YPOBEHb
— AaCTOUITHBIC )KUBOTHBIE, 3 YPOBEHDb — XUIITHUKH U T.]I.

Kycouku 4acTU4HO pa3yIoKUBIIErOCs OPraHUYECKOr0 MaTepuana — AeTpuT. MHorue
JKUBOTHBIC MHUTAIOTCSI UM, YCKOpSAS MPOILIECC Pa3NIOKEHUS — 3TU KUBOTHBIE SIBIISIOTCA
nerputodaramu. Jlerpurodaramu MOTyT MUTATHCA OOJIee KPYITHbIE OPTaHU3MBbI, YTO BEJIET
K 00pa30BaHUIO JIETPUTHOMU MUIIEBOU 1IETH:

Jletpur —> nerpurodar —» XHIIHUK.
[Ipumep: MepTBO€ )KUBOTHOE —p JIMYMHKU MAJATBHBIX MYX —p TpaBSHAS JISTYIIKA — »
— YK OOBIKHOBEHHBIH.

PeanbHble NUIIIEBBIE IIENTA B AKOCUCTEME HAMHOT'O CJI0KHEE, T. K. )KUBOTHOE MOKET
MUTAThCSl OPraHU3MaMU Pa3HBIX TUIIOB U3 OJTHOW U TOM K€ MUIIEBOU MU WK U3 Pa3HBIX
MUILEBbIX Ieneil. HexkoTopele NMUTAIOTCd M PACTEHUSIMM W SKUBOTHBIMM — BCESJHBIC
(uenoBek). B neMCTBUTEILHOCTH IMHIIEBBIC IEMH TEPEIUICTAIOTCS T.0., YTO OOpasyercs
MIUIIEBAs CETh.

3. DKoJOornueckKkne NupaMuabl.

DKOJIOTHYECKHE MHUPAMHUIBl — ATO rpaduueckuit crmocod OToOpa)Ke€HUs TMUILEBBIX
B3aMMOOTHOIIICHHUI B YKOCHUCTEME.

3 Tuma 3KOJIOTUYECKUX MUPAMU/L:

1. IMupamMuabl YUCIACHHOCTU (YHUCEN) — HUCIOJB3YIOTCS BMECTO IHUILEBBIX IETEH.
[TogcunuThiBaeTCSI  YMCIO  PA3IMYHBIX  OPraHU3MOB HA  JAHHOW  TEPPUTOPUH,
CTPYIIIUPOBAHHBIX 10 Tpodudyeckum ypoBHsIM. KoianuecTBO OpraHM3MoB Ha JaHHOM
Tpo(prIeCKOM YypPOBHE OTpakaeTcsl B BUAE MPSMOYTOJIbHUKA, JJIMHA (TUIOMAAh) KOTOPOTO
MIPOTOPIIMOHATIbHA YUCITY OPTaHU3MOB B JITAHHOM TUIOIIAIU I 00bEME.

|_| w{el{HHe XI/IHIHI/IKI/Z — IV (TpetuuHble KOHCYMEHTHI)

<— IUIOTOSIIHBIE —— I (BTOpHMYHBIE KOHCYMEHTHI)
TPaBOATHbIE _ ___ Il (mepBUYHBIC KOHCYMEHTBI)
pacTeHus | (mpoay1ieHTHI)

P — P

HeynoOcTBa mupamMuasl YUCICHHOCTH:
a) TPOAYIEHTHl CHJIBHO OTJIMYAIOTCS IO pa3MepaM, a OJWH DJK3eMIUIAp 3JaKa WId
BOJIOPOCIIM UMEET TOT K€ CTaTyC, YTO M OJJHO AepeBO (OTCI0[Ia BOZHUKAIOT MEPEBEPHYTHIE
nupamuabl). [lenu nutanus napa3uToB TakKe JAIOT MIEPEBEPHYTHIC TUPAMUIBL.
0) Iuana3oH YUCICHHOCTH Pa3HbIX BUIOB HACTOJIBKO IIUPOK, YTO YACTO TPYTHO COOIIOCTH
MacimTad mpu U300PKEHUH THPAMU/TBI.

2. [Tupamuipl GMOMACChl — YUYUTHIBAETCS CyMMapHasi Macca OpraHu3MoB (Ouomacca)

K00 TpO(UYECKOT0 YPOBHSI.
0,01] |
1

600

MIPOIYKIIMS, BEIPAXKAETCS B
I CyXoil Macchl Ha 1 m?

Psn HeynoOCTB:




a) TOMYJISIUK KPYIHBIX U JTOJNTOKUBYIIMX XHBOTHBIX M PAaCTEHHH O0JIaal0T MEHbIIEH
CKOPOCTBIO OOHOBJIEHHSI OMOMAcChl 10 CPAaBHEHHUIO C MEJIKUMHU M KOPOTKOXXMBYILHUMH U
aKKyMYJUPYIOT BELIECTBO U YHEPTHIO B TeUeHUE 00Jiee JJINTEIbHOIO BPEMEHH.

0) ce30HHBIC M3MEHEHHUs1 OWMoMacchl (mpumep: Omomacca (UTOILIAHKTOHA MPEBBIMIACT
Ouomaccy 300IUIaHKTOHA B MEPHUOJ «BECEHHEro ILBETEHHUS», HO B JPYrHe MEepUOJIbI
BO3MOKHBI IPYTHE COOTHOLICHHS, CM. CXEMY, BCE UHCIIa AAHbI B T CyX. B-Ba Ha 1M°).

6 | € BTOpUYHbBIC KOHCYMEHTHI (pbIOA) > 3

10 e TEPBUYHBIE KOHCYMEHTHI (300TIJIAHKTOH ) > 8

2 «——  TponayueHTH (PUTOMITAHKTOH) —p 120
OCEHb BECHa

3. ITupaMuabl SHEPTUU — UEANBHBIN CIIOCO0 OTpa)KEHUs CBA3EH MEXAy OpraHu3MaMu
Ha Pa3HBIX TPOPHUUECKUX YPOBHSIX.
[IpenmyniecTna:
a) oTpa)kaeT CKOpOCTh oOpa3zoBaHMsi Omomacchl. Kaxknast cTyneHbka MUpPaMUJIbl SHEPTUU
OTpaXkaeT KOJIMYECTBO SHEPruu (Ha €JUHULY IUIOMIAAU WU 00beMa), Ipouleaneld yepes3
OTIpeeICHHBIA TPO(PUUECKUI YPOBEHB 3a ONPENETIECHHBIN MEPUOI.

OT XHIIHUKOB K KOHCUYHBIM XUIITHUKAM Q

OT TPABOSITHBIX K XUIITHUKAM 1603

OT MPOAYIIEHTOB K TPaBOSTHBIM 14098
BaJIOBasl MPOYKIMS POAYLICHTOB 87110 |

KOJINYECTBO 3HEpruH (B k[ x/mM*T01)
0) mupaMuabl SHEPTUU MO3BOJIAIOT CPABHUTH HE TOJIBKO PA3TUYHBIE YKOCHUCTEMbI, HO U
OTHOCUTEJIbHYIO 3HAYUMOCTb IOIYJISLUNA BHYTPU IKOCUCTEMBI.
B) K OCHOBAHUIO MUPAMHUJbI SHEPrUU MOKHO J00AaBUTH €I€ OAWH MPSIMOYTOJILHUK,
OTOOpaKaIOIINI MOCTYTJIEHUE COTHEYHOM SHEPT .

4. IIpoAYKTHBHOCTH IKOCHCTEM.

[IpoayKTUBHOCTH APKOCUCTEMBI 00YCIABIMBAETCS TMOTOKOM DHEPTHH, MPOXOASIIeH
4yepe3 Ty WIH UHYI0 3KOcUcTeMy. KolnuecTBO OpraHnM4ecKoro BEHIECTBA, HAKOILUIEHHOTO
pacrenneM — nepBuuHas npoaykiws (1-5% osHeprum COMHEYHOrO CBETa IOIJIOMIAETCS
XJIOPOPWILIIOM M MCIONB3yeTCs Il CHHTE3a OpraHmdeckux wmojiekyn). CKopocTh, ¢
KOTOPOM PACTCHUE HAKAIUIMBAECT XMMUYECKYIO SHEPTUIO, HA3hIBAETCS BAJIOBOW MEPBUYHOU
nponykimen (BIII). 20% sToii sHepruu uiaet Ha apixaHue u ¢otoapixanue. Ocrapiiascs
SHEprus 3TO uyucTtas nepBuuHas npoaykims (YIIIl) — »sHeprus, KOTOPYHO MOIYT
MCIT0JIb30BaTh OPTraHU3MBbI CIEAYIOITUX TPODUUECKUX YPOBHEH.

B nanpHeimeM pacTeHHs] MOMJIOMIAIOTCS KMUBOTHBIMH, YaCTh DHEPIUU YXOAUT HA
NbIXaHue (BBIAEISAETCS B BHJE TEIJIa) M BBIACISAETCS C SKCKPEMEHTaMHU W OTXOJaMH
MeTabonu3ma. OcTaBIIasiCsi SHEPTHS UIET Ha MPOIECCHI )KU3HeAeaATeIbHOCTH. KomnyecTBo
OpPraHUYECKOr0 BEIIECTBAa, HAKOIJIEHHOI'O0 TeTepOoTpO(HBIMU OpraHU3MaMU — BTOpPUYHAS
npoaykims. T.0. B KaXJAOM 3BEHE THINEBOM 1€NM 4YacTh OJHEPruu TepsieTcs,
CIEAOBATENIbHO, JJIMHA TMHILNEBOM LIENM OrPAHWYMBACTCS pa3MepaMu 3TUX NOTEph. B
IIEJIOM TIOTE€pPs DHEPTHMU MPHU TEPBHYHOM IepeHoce (OT pacTEeHWH K TpPaBOSIHBIM
’KUBOTHBIM ) 3HAYUTEIBLHO OOJIbINAs, YeM MPHU MOCIEAYIONIUX MMEPEHOCcaX, T.K. TPABOSIHbIC




MeHee O((EKTUBHO yCBaWMBAIOT THILY, 4YeM XUIIHUKU (pacTHTElbHAs IHIIA
TpyAHOIIEpEeBapUBaeMa).

DOHeprusi, TepsieMas MpU JAbIXaHUH, YXOJIUT U3 DKOCHUCTEMBbI OE3BO3BpATHO, a
3aKJTIOYCHHAS B OKCKPEMEHTaX W MPOMYKTaxX Merabonm3Ma Tepenaercs aAeTpurodaram u
pEenyIeHTaM U, TAKUM 00pa3oM, HE TEPSIETCS I SKOCUCTEMBI.

S. PanmoHaJIbHOE HCIIOJIb30BAHUE IKOCUCTEM.

- O03HAYaeT M3BbATHE M3 DKOCUCTEMBI TEX OPraHM3MOB WJIM MX YacTei, KOTOpHIE
UCIIONB3YIOTCS B NUIY (WU JJIsl APYTHX 1ieJieit), 6e3 yiiepoa aJis ee NpoAyKTUBHOCTH.
JUis paliMoHaJIbHOTO UCIIOIb30BaHUS PACTEHUI €CTECTBEHHBIX IKOCUCTEM U arpoli€HO30B!
a) BHECEHHE YJOOpEHUH — clieNyeT NMPUMEHSATh OCTOPOXKHO, T.K. MOXKET IPUBECTH K
YXYALIEHUIO CTPYKTYPhI MOYBBI U CHHXKEHUIO TI0A0POINS;

0) UCKYCCTBEHHOE OPOLIECHUE UJIU APEHAX [10YB;

B) BBIBEJICHUE T€HETUUYECKH YCTOWIUBBIX COPTOB;

I') NPUMEHEHHE XUMHUYECKUX CPEACTB (MECTULUAbI, TepOULIUbI) — CIEAYET NMPUMEHSIThH
OYEHb OCTOPOKHO T. K. OHH OYEHb MEIJIEHHO Pa3araloTcs B dKOCHCTEME U BBI3BIBAIOT
HEraTHBHBIE MOCJIEICTBUS Ha IPYrUX TPOYUUECKUX YPOBHSX;

1) UCTIONIb30BAaHUE KYJIBTYp 00Jiee yCTOMYUBBIX K OKpYKaloLel cpee.

JUis paliMoHaIbHOT O UCTIONb30BaHUS )KUBOTHBIX

a) KOHILENLMS MaKCUMaJIbHOI'O IOCTOSHHOTO YPOBHS J0OBIYM — 3TO HauOosblIas
CKOpPOCTh H3BATHUS 0coOel U3 mnomynsiuuu 0e3 ymiepba Uil ee  JalibHeuien
IPOAYKTUBHOCTH.

0) u3bIMaTh ocoOeil, He UIpalolluX poju B BocrpousBoacTBe nonyisuuu ([Ipumep: B
AHTTIMM yCTaHOBIIEH MIN pa3Mep s4eeK Ui PHIOOJIOBHBIX CETEeH, CIeNoBaTEeIbHO,
MOJI0]Ibl€ 0COOU, HEOOXOAUMBIE JIJIs1 BOCIIPOU3BOJICTBA, B CETHU HE MOMAAIOT).




I'/IOBAJIBHAS 3KOJIOT'UA
JIEKIIUA 7 YAEHUE O BUOC®EPE

1. ITonsiTue 6nocdeprl. IKOTOrNYECKHE 00OTOUKHN 3EMIIH.

2. Tunsl BeliecTB HA 3eMII€.

3. XKwusoe BemiectBo Oumoceprl. broreoxmmuueckue KpyroBOpPOTHI BEIIECTB U
(YHKLIHMH )KUBOT'O BEILIECTBA.

4. CBONCTBA KUBOT'O BEIIECTBA.

5. Texnocdepa u Hoocdepa Kak CTaluu pa3BUTHS OHOCPEpHI.

1. Ilousitue OMocepbl. IK0JI0rHYECKHE 000T0UYKH 3eMIIH.

Tepmun «Ouocdepa» npennoxuna B 1875r. aBcTpuiickuil 6uosior 3r0cc, B CBS3U C
M3yYEeHHEM UM DKOJOTHMYECKHX 000sI0uek 3eMiIu. YUeHHe co3/1all akaJleMUK BepHaackui,
KoTOpbIi B 1926r. B Jlenunrpaze onyoiukoBan KHUTY «buocdepa — KOHCHEKT JeKUUH JJIs
CTYJEHTOB.

buocthepa — obnacTs mnaHeTsl 3emiid, HaceleHHas >KUBBIMU OpraHU3MaMH B
HACTOSIILIEE BPEMSL, TMOO B MPOIIIOM.

[IpoTskeHHOCTH Guocdepbl B AKOJIOTHYECKUX 000JI0UKaX 3eMIIu:

1) Atmocdepa — Bo3ayliHas 00OJOYKA, COCTOSIIAS M3 3 OCHOBHBIX CIIOCB —
Tpornocdepsl, crpatocdepbl U noHochepsl. buochepa cocpenorodeHa B HUKHUX CIOSX
atMoc(epbl — B Tpornocdepe, 10 030HOBOTO Ci10s (HaXOAUTCS Ha TpaHuIle Tpornochepbl u
ctpaTocdepsr). ToamumHaa 030HOBOTO CI0S — OT HECKOIBKUX MM HaJ MOI0caMu 10 3-4 cMm
HajJ dkBaropoM. DyHKIHMSA — 3anepxka a0 99% Y®DO (3amura >XKM3HH OT KECTKOTO
MOHU3UPYIOIIETr0 U3TyYEHHUS).

2) C'mapocdepa — BoaHas o6os04ka 3emin. JKu3Hb cocpeoTodeHa 1mo Bee TOJIe
ruapocdepbl, KOHUEHTPUPYSACh B €€ BEPXHHUX CIOAX — «IUIeHKa >ku3HW» (BepHanckuit).
MaxkcumanbHas rayoruHa cocpenoTouns xu3Hu — 10 11 teic. M (MapuaHcKkas BraanHa).

3) Jlutocdepa — TBepaas obonouka 3emin. Haunbosee 3aceneHa ee BEpXHsS 4acTh —
BEPXHUH TUIOAOPOIHBIN ci10i — mouBa. Ha rmy6une 3-4 kM HalifieHbl He(TeOaKTepUn.

HauGonpmass TmIOTHOCTh KWU3HM — B 30HAX COMNPUKOCHOBEHHS O0O0JIOYEK
(armocdeps! u uTochepsl, aTMOCPEPHI U THIPOCPEPHI U T.1.)




2. Tunsl BeurecTB HA 3emule.

1) ’Kueoe seuiecmeo — COBOKYITHOCTh BCEX JKUBBIX OPIraHU3MOB Ha 3eMUIE.

JKuBoe BeriecTBO HEOAHOPOAHO 3aCENSET PA3IUUHbBIE CPE/Ibl )KU3HU. Tak, Ha CyIlle
npeobiiaiaeT pacTuresibHOe BeuecTBo (99%), obmias Guomacca )XMBOTHBIX — okoJio 1%; B
OoKeaHax OOJIbIIIEe 1O Macce >KMBOTHOTO BEIIeCTBA — OKOJIO 94%, pacTeHUs XK€ 3aHUMAlOT
Bcero 6% oT Bcero KMBOro BellecTBa. Beero xe OroMacca KMBOrO BEIIECTBA Ha 3emiie
nocruraer 2423-10°T cyxoro BelecTsa.

2) buocennoe eewjecmso — BEUIECTBO, POXKIACHHOE KU3HbIO (KAMEHHBIA YTOJIb,
He(Thb, TOPp(P, TyMyC, U3BECTHSIK U Jp.). BONBIIMHCTBO M3 HUX 00J1aaI0T SHEPTUEH.

3) Kocnoe sewiecmso (HexuBoe) — camoe Oombinoil mo macce. [lpeacrasieno 3
COCTOSIHUSIMH — KUJKUM, TBEPABIM U Ta3000pa3HBIM.

4) bBuoxochoe seujecmso — HEXKUBOE BEIIECTBO, MNPe0OPa30BAHHOE IKUBBIM.
[IpuzemHuast armocdepa, Bce IpUpOAHbIE BOBI, [TOYBA.

5) PaduoaxmusHoe seujecmeo — BCEe IPUPOJHBIE paIUOAKTUBHBIE U30TOMBI (PajoH,
TUTYTOHUH, YpaH | JIp.), COCTaBJISIONINE ECTECTBEHHBIN panuanuoHHbii pon (EPD).

6) Bewecmeo pacceannvix amomos — UHEPTHBIE BEILIECTBA, PACCPEIOTOUYECHHBIE B
o6uocdepe B aTOMapHOM COCTOSIHUH (MHEPTHBIE Ta3bl aTMOCHEPHI).

7) Kocmuueckoe seuiecmeo — BEIIECTBO, MONABIIIEE Ha 3eMIII0 U3 KOCMOcCA.

3. ’Kusoe BeuiecTtBo 0uochepbl. bruoreoxummuyeckue KpyroBopoThl BEeCTB H
(GyHKIUM )KUBOI0 BELIECTBA.

JKuBo€ BENIECTBO — COBOKYITHOCTh BCEX JKUBBIX OPTaHU3MOB TUIAHETHI 3€MJIS.

JIo BepHamckoro ucCCIENOBATENXd HM3y4ald BIMUSHUE BHEIIHUX  YCIOBHUM
(axonmoruueckux (hakKTOPOB) HA KUBBIE OpraHU3Mbl. BepHajckuil BiepBbIe MPEITOIOKII,
YTO JKUBOE BEIIECTBO HE TOJILKO HAXOJUTCS MOJ BO3IEUCTBUEM BHEIIHUX (DAKTOPOB, HO U
CaMoO SIBJISIETCS MOIHOW I'€0JIOTHYECKON CUIIOM, ONPENEISAIOIEN ITEPEMEIIEHNE OTPOMHBIX
Mo MaciITabaM BETUYMH XUMHUECKUX JIEMEHTOB — OMOTr€OXMMHUYECKUE KPYTOBOPOTHI.

BuiibsiMc BbIienn 2 Tuna KpyroBopoTOB BELIECTB Ha 3eMIIE:

1) borvuwiou wiu ceono2uteckuti Kpyeogopom.:

- KpyrOBOPOT BEIIECTB, MPOUCXOISIINI O0€3 ydacTHusl ’KUBBIX OPTraHU3MOB.

[Ipumep: KpyroBOpOT BOJbI — IMEPEMEIIECHUE BOJbI MEXKJIY MHUPOBBIM OKEAHOM M
CyILEH, ABWKYIIEH CUIION KOTOPOTO SIBJIAETCS TeroBas sHeprust ConHna. 3akiIro4aeTcs B
WCIIAPEHUH BOJABI C TOBEPXHOCTH MHPOBOIO OKEAaHA, BBIMNAJACHUM €€ Ha CYIly B BHUJE
0CaJIKOB M 0OpaTHBIN CTOK B OKeaH. [1oHbIN KpyroBOpOT BO/BI HA 3eMiie — 2 MJIH. JIET.

2) Manwiii unu duonocuueckuti Kpy2o8opom.

- KpYroBOpPOT OHMOTEHHBIX JJIEMEHTOB, JBWKYIIEH CHIOH KOTOPOTO SIBJISIFOTCS
YKUBbIE€ OPTaHU3MBI.

[Ipumep: KpyroBopoT yriiepoza:

CO, armocepsr — dorocunte3 — C OpPraHUYECKHX COCIUHEHUU paCTEeHUU
(nepBuyHass mpoaykims) — C OpraHMYeCKUX COCIUHEHUN JKUBOTHBIX (BTOpUYHAs
MPONYKIUsI) — JIECTPYKIIMSI MEPTBOIO OPraHUYECKOro BellecTBa peayueHramu — CO,
aTMoc(ephl.

Takum 00pazom, oco0ast poiib B KpyroBOpPOTE€ OMOTE€HHBIX JIEMEHTOB MPUHAJICKUT
3€JIEHBIM PACTCHHSIM, T.K. OHH, SBISAACH (OTOCHUHTE3UPYIOIIUMU OpPTaHU3MaMH, CIyKatT
MTOCPEAHUKAMHU MEXIY COJHEYHONW KOCMHUYECKOW SHEPrUed M KUBBIM BEUIECTBOM 3EMIJIH.
Ecnu Ob1 He OBLIO pacTeHUWM, COJMHEYHAs PHEPTUs TpaTWiach Obl JUIIH Ha HArpeBaHUE




TUTAHETHl U TIepeMEeIlleHe BO3IYIIHBIX Macc. JHeprus Obl He 3aJiepKUBajiach Ha 3eMie U,
TeM OoJee, HE MpPOM3BOAMIA Obl HUKAKOH pabOThl, KOTOPYIO OHA MPOHM3BOAMUT B BHIE
CIOKHBIX OPraHUYECKHX MOJIEKyJl. B3auMocBsi3p MEXAYy MPUXOIAIIEH COJHEYHOU
DHEprued ®W  DHEprueld MEePBUYHOIO  OPTaHWMYECKOrO  BEIIECTBA  BhIpaKaeTCs
KOIM4ecTBeHHO. KomnuecTBO CyXoro opraHmueckoro BemiecTBa mpuoOmmkaerca kK 150
MJIpJ. TOHH.

[To Bepnanckomy, Ouochepa — OTKpbITas TEPMOJUHAMUYECKAS CHCTEMa, KOTOpas
aKKyMYJIUpYeT U TepepacrpeeisieT OrpoMHbIE N0 MaciiTadaM BEJMYUHBI XUMHUYECKHUX
AJIIEMEHTOB, BOBJIEKAsI X B OMOJIOTMYECKUI 000pOT.

buoreoxumuyeckne QyHKIIUN 5KMBOTO BEIIECTBA:

1) Onepeemuueckass — CIOCOOHOCTh K OOpa30BaHHIO MEPBUYHON TMPOTYKIIHH.
[IpuBena k 00pa30BaHHIO BCETO MHOT'000pa3us )KU3HU Ha 3eMIIe.

2) [azoeas — cnocoOHOCTH BbIAEHATH W moriomars O, u CO,. IlpuBema k
YCTaHOBJICHUIO COBPEMEHHOT'0 Ta30BOT'0 COCTaBa aTMOC(EPHI.

3) Konyenmpayuonnas — CiocCOOHOCTh KOHIIECHTPUPOBATh XUMHYECKUE JIEMEHTHI B
Tenax >KUBBIX opranu3MoB. Ecnu snementa B tene Ha 10% Oonblie, 4eM B OKpyKarouien
cpele, TO ATOT JIEMEHT KOHIICHTPUPYETCS — KOHIICHTPAIIMOHHBINA d(PhEKT.

4) OkucaumenbHo-60CCmMano8UmenbHas — ClIoCOOHOCTh K MPOTEKAHUI0O XUMUYECKUX
peaknuii ¢ W3MEHCHHEM CTCICHM OKHCJICHHS aTOMOB B opraHusmax. llpuBema k
MOSIBJICHUIO MHOKECTBA HOBBIX MHIMBHIYaJIbHBIX COEAWHEHUM, creuuuueckux s
YKUBOT'O OpraHU3Ma.

5) [ecmpykyuonnas — COCOOHOCTh OpraHu3Ma (B TEPBYIO O4epe/b OaKTEpUH U
rpuObl — PEAYLEHTHI) K MUHEpaIHM3aIllid OCTATKOB J0 HEOPTaHUYECKUX COCTHHCHHIM.
Ocob6enno Benuka Ha cymie — 93% ASTPHUTHBIX IeTel, TOIbKO 7% - MacTOMIIHBIX.

6) Aumponocennass — BMEHWIATEILCTBA 4YEJIOBEKA B  OUOrCOXMMHUYCCKHE
KPYTrOBOPOTHI, B OCHOBHOM, CBSI3aHHBIC C HETaTUBHBIMHU U3MEHEHHUSIMU B Orocdepe.

4. CBOIICTBA ’KUBOI'0 BELIECTBA.

1) ’KuBoe BeniecTBO XapakTepU3yeTCsl 3aKIIOUYEHHOW B HEM OTPOMHOM >HEpPruei,
CIOCOOHOM MPOU3BOAUTE PaboTy.

2) CKkopoCTh MPOTEKAHUS XUMHUYECKUX peakimii Omaromaps depmentam B 1000 u
MJIH. pa3 ObICTpee, YeM MpHU MPOU3BOICTBE BEHIECTB XMMHUUYECKUMHU METO/IaMHU.

3) WHpuBuayanbHble XUMUYECKUE COEAMHEHUS, BXOJAIIME B COCTaB KUBOI'O
BELIECTBA, YCTOMYMBBI TOJIBKO B JKUBBIX OPTaHU3MAX.

4) ’)KuBoMy BelIeCTBY IpUCYyIa MOJIBHKHOCTh 2 TUIIOB:

a) MACCUBHAsl — CO3/Ia€TCSl POCTOM >KUBBIX OPraHU3MOB M HMX Pa3MHOKEHHUEM;
MIPUCYIIIA BCEM LIAPCTBAM;

0) axKTUBHAas — OCYLIECTBJICHHE HAIPaBICHHBIX IE€peMENICHUN (KUBOTHBIE,
HEKOTOpPBIC OAKTEPHHU.

bnarogaps pasusiM (opmaM IBMKEHHM >KMBOE BEUIECTBO 3aIOJIHSIET COOOW Bce
BO3MOHO€E IPOCTPAHCTBO — JABJICHHUE KU3HH.

5) Kupoe BermiecTBO 0osiee pazHOOOpa3HO M MOPQOJIOTHYECKH U OMOXMMHYECKU,
4eM HeXMBOE. MHUHEPaIbHbBIX COEIUHEHUN N3BECTHO BCErO OKOJIO 3 ThIC., @ OJHUX OEIKOB
BO3MOKHO 20%,

6) XKuBoe BemiecTBO B Ouochepe NpeACTaBICHO B BHUAE JUCIEPCHBIX TEIl —
WHANBUYATBHBIX OPTaHU3MOB, pa3MepPbl KOTOPHIX KoneomroTcs ot 20 HM 10 100M.




7) Byny4u AucepCHBIM, )KUBOE BEIIECTBO HUKOTA HE HAXOAUTCS Ha 3emiie B BUJIE
OTAENbHBIX TOMYJSIHA, OHO BCErJa MPEACTaBICHO OHOIEHO3aMH, MEXAY YJIeHaAMH
KOTOPBIX CYIIECTBYIOT ONpeesieHHbIe (DOPMbI B3aUMOOTHOILIEHUH (Yalle — MUILEBBIE).

8) XKuBoe BellecTBO Ha 3eMJile CYIIECTBYET B (pOpME HENPEPHIBHOIO YEpPEAOBAHUS
MOKOJICHHUH, YTO CIIOCOOCTBYET €ro OOHOBIICHUIO Y 3BOJOIIHH.

9) ’Kuoe BeliecTBO CrIOCOOHO K 3BOJIIOLMOHHOMY MPOLECCY, YTO MPEIOTBPAILAET
IPOCTOE KOMMPOBAHWE NPENbIAYIIUX O0COOEd M MOBBIIAET MPUCIOCAOINBAEMOCTD
OpPraHU3MOB K MEHSIOIIUMCS YCIOBUSM CPEJBI.

10) XKuBoe BeniecTBoO B OTIMYUE OT HEXKUBOT'O MOCTOSIHHO MPOU3BOAUT pabOTYy.

5. Texnocdepa u Hoocdepa kKaK CTAAUM PA3BUTHA OHOchepbl.

BepHanckuil BriepBbl€ BBIIEIWI POJIb AHTPONOrE€HHOro (hakTopa B SBOJIOIMU
ouocdepsl, penckazas, uTo 6uMocdepa B pe3ynbTaTe pa3yMHOU JEATEIbHOCTH YEIOBEKa
npeoOpa3zyercs B chepy HOBOM KU3HU — HOOCheEpY.

Tepmun «Hoochepa» npennoxun Jlepya.

Hoocdepa — cragus paszButusi Ouocepbl, B KOTOPOMl pazyMHas AESITEIbHOCTb
YeJIOBEKA CTAHOBUTCS ONPEAEIIAIOIIEN CHUIION.

Ho Bepnaackuii He mnpenmnonaraid cToidb OypHOrO BMEIIATENIbCTBA YEIOBEKA B
XKU3Hb Omocdepsl, kotopoe mpomszonuio B amoxy HTP (c 1945r.). Celiuac uyenoBek XKUBET
B 3IIOXY TEXHOC(hEPHI.

Texnocdepa — cranus pa3BuTus Ouocdepbl, B KOTOPOH ONPEACNSIONICH CUIION
CTAaHOBUTCSl JIEATENBbHOCTh YEJIOBEKA, CBSI3aHHAsi C BMEIIATEILCTBOM B OuOC]epHbIE
MIPOLIECCHI ¥ MPE0Opa30BaHUEM UX B COOTBETCTBUHU C MOTPEOHOCTSIMU YEJIOBEKA.

B »snoxy texHochepsl cpena KU3HHM 4YeNOBEKAa COCTOMT M3 4 Hepa3pblIBHBIX
CBS3aHHBIX IOJICUCTEM:

1) Cobcmesenno npupoduas (Qukas) cpeda — AIMEET €CTECTBEHHOE MPOUCXOKICHHE,
CHOCOOHass K CaMOINOJEPKAHUIO M CaMOperyisiquu 0e3 BO3JEHCTBUS CO CTOPOHBI
yenoBeka. Antapkruaa — 100%, Asctpanust u Oxeanust — 28%, Adpuka — 27,5%, Azus —
13,6%, HOxnas Amepuka — 20,8%, CeBepnas Amepuka — 37,5%, EBpona — 2,8%, CHI" —
33,6%. B OCHOBHOM 3TO CypOBBIE, MAJONPUTOAHBIE I JKU3HU IKCTPEMAJIBHBIE YYAaCTKU
CyILN.

2) Cpeda emopou npupoodsl (NOPONCOCHHAS. A2POMEXHUKOU) — BCE MOAU(PHUKAIIAN
MPUPOAHONW CpPENbl, HCKYCCTBEHHO MPeoOpa3oBaHHOW JIOJbMH W HYXKJIAIOIMNAECS B
MOCTOSSHHOM PETYJIUPYIOIIEM BO3JCUCTBUM CO CTOPOHBI YE€IOBEKa, T.K. HE o0jamaer
CBOMCTBaMHU camormojepxkanuss u camoperyisaiuu. C/X yromups, TPYHTOBBIE IOPOTH,
HCKYCCTBEHHBIC 3€JICHBbIC HACAKICHHS, JOMAIIHUE >XUBOTHBIE M KOMHATHBIC PACTCHHUS.
Pacummpenune 5Toil cpenpl TpeOyeT Bce OONBIIMX YCWIMA 1O €€ MOIISP)KaHUIO, B
YaCTHOCTH, YHEPTETUICCKUX 3aTparT.

3) Cpeda mpembveii npupodsl (UcKyccmeennas cpeda) — BeCb UCKYCCTBEHHBIH MHUD,
CO3/IaHHBIM YEIOBEKOM, HE WMCIOIIMKA aHaJIOTOB B E€CTECTBEHHOM NPHPOJE, CHCTEMHO
qyXKIplid eid. be3 HempephlBHOTO OOHOBJICHHS HEMEMJICHHO HAYMHACT Pa3pylIaThCsl.
AcdanbT, 6eTOH, BHYTpEHHUE TIPOCTPAHCTBA MPOU3BOJCTBEHHBIX MOMEIIEHUH M JKUJIHIIL,
MeOeIb, MaIIWHBI, HHCTPYMEHTHI | T.]I.

4) Coyuanvhas cpeda — KyJIbTYPHO-TICUXOJIOTHYCCKHI (MHGOPMAIIMOHHBIN)
KJIMMAaT, HAMEPEHHO WJIM HENpPEIHAMEPEHHO CO37aBaeMbIN ISl JIMYHOCTH, COIIMAIbHBIX
Tpynn u 4enoBedecTBa B 1eioM. Craraercs w3 BIUSHUW JIIOAEH Npyr Ha Jpyra, MyTeM




HEMOCPECTBEHHOI0 BO3iecTBUS i ¢ momolsio CMU, nuadopmanimoHHbIX TEXHOIOTUN
U T.JI.

Krnaccudukaius norpeGHOCTEHN yeaoBeKa:

1) Dnemenmapmnvie nompedrocmu — mobas ena, onexa, xuwinile. bes HuX 4enoBex
yMUpAET.

2) Bmopuunvie nompednocmu — TOTPEOHOCTh B KOHKPETHBIX Bellax,
OTpEIETIEHHOM KUIHUIIE (BO3MOXKHOCTh BHIOOPA).

3) IlcesoonompebrHocmu — KypeHue ajKkorojb, HAPKOTHKH U JIp.

OCHOBHBIE CPEJIbI JKU3HHU
JIEKIIASA 8 BOTHAS CPEJIA

1. OOmast xapakTepUCTUKA BOJTHON CPEIbI.

2. Abuotuueckue (HaKTopbl BOIHOU CPEIbI.

3. DKOJIOruYecKue TPYIIIbl BOJHBIX OPraHU3MOB (THAPOOMOHTOB).

4. TlpucnocoOsieHUsT BOAHBIX KUBOTHBIX W PACTEHUH K OCOOCHHOCTSIM BOJHOM
Cpelbl.

5. 30HaNBHOCTH BOJIHOM CPEJbI.

1. O0mas XapaKTepUCTUKA BOJIHOM Cpebl.

Bonnasi cpena — cpena, B KOTOPOM BO3HHUKJIA XW3Hb. 3aHumaer 71% rmmomanu
3emHoOro mapa (98% - mops u okeansl, 1,25% - npapl, 0,45% - npecHbie Boabl). OOuTaeT
150 Thic. BHUJIOB >KUBOTHBIX, 10 ThIC. BUAOB pacTeHuid. Camble Oorarbie BUAaAMU —
AKBATOPHUAIIBHBIE U TPOIMUYECKUE BOJIbI, IO MEpE MPOABUKECHHS HA CEBEP BUJIOBOM COCTaB
oOenusiercs. OCHOBHAsi Macca KM3HHM COCPENOTOYEHA Y MOOEpEeKuil MOped U OKEaHOB;
MPECHOBOJHBIE BOJOEMbl UMEIOT HE3HAYUTEILHBINA YNENbHBIM BEC B PacHpoOCTpaHEHUU
KU3HU.

XapakTepHass 4YepTa BOJHOM Cpelbl — MOJABWKHOCTh (OCOOEHHAsi B peKax,
HE3HAUMTEIbHAs B CTOSYMX BOJOEMax) — oOecreynmBaeT BOJHBIX oOutareneit O, u
MATATEIbHBIMHA BEIIECTBAMH, IPUBOAUT K BRIPABHUBAHHIO TEMIIEPATYP.

Oco06o0€ 3HaueHHE UMEET NIEPEMEICHHUE BOJIbI 10 CE30HAM:

1) Jletom Teruible CIIOM HAXOIATCS y MOBEPXHOCTH, XOJIOJHBIE — y JAHA — HpsMas
cTpaTuduKaIus.

2) OceHbl0 MTOBEPXHOCTHBIN CIIOM OXJIAXKAAETCsI, OMyCKAETCsl B T1y0Ob, BBHITECHSS Ha
MOBEPXHOCTH 0oJiee TEITyI0 BOJY — OCEHHSsS] TOMOTEpMUs (HACTYMAaeT NMPHU OXJIaKIECHUU
MMOBEPXHOCTH BOJBI /10 TEMIIEPATYPhl MEHEE 4°C).

3) 3uMoii TeruIbie CIIOM HAXOMIATCS y JIHA, XOJOHbIE — HA TTIOBEPXHOCTH — 0OpaTHas
cTpaTuduKanms.




2. Aouornuyeckne (hakTopbl BOAHOW CpeAbl.

1) Temnepamypubwiii pescum:

Temreparypa B BoxHO# cpene koiebnercs ot -2°C no +36°C (unrepsan — 38°C), ¢
rIyOuHOM Temmeparypa majgaet (Ha rioyoune 1000 M He mpeBbIIaeT 4-50C). B mpecHbix
BOJaX HMMeEET MeCTO KoyieOaHus OT -0,90C hi o) +25°C. Wckmouenre coOCTaBISIOT
TepMalbHble neTodHHKH — 85-93°C.

T.x. TemmepaTypHbIi PEKHM XapaKTePU3YETCS CTAOWIBHOCTBIO, OpPTaHU3MBI,
oOuTarolie B BOJHOM cpeAe, OTJIMYAIOTCA TIOCTOSHHOM TeMIepaTypoid Tela
(MOMKWIOTEPMUS) U Y3KUM JMANa30HOM IMPUCIOCOOJEHUN K KOJIEOAHUSIM TeMIEepaTyphbl
(creHorepmusi).

2) llnomnocms u 843K0Cmby.

[InoTHOCTH BOoAHOU cpenbl B 800 pa3 mpeBBIIAET MIOTHOCTh BO3AYIIHOW CPEIbI.
[ToaTOMy y pacTeHUM U )KMBOTHBIX BbIpA0ATHIBACTCS Psi/i MPUCITIOCOOTCHHIA:

VY pacrenuii He pa3BUBAETCS MEXaHWUYECKash TKaHb, MPUCYIIA TJIaBy4eCTh, CTEOIN
AIIACTUYHBI U JIETKO U3TUOAr0TCSI.

VY JKMBOTHBIX TOKPOBBI OOMJIBLHO CMa3aHbl CIU3bI0, TEJIO MPUOOpPETaeT 00TEKAEMYIO
dbopmy.

Ha pa3spix rinyObuHax — pasHas IJIOTHOCTh: Ha Kaxaele 10 M rioyOWHBI JaBiieHHUE
Bo3pactaeT Ha 1 arm. Ortcioma JdeneHHWE TUAPOOMOHTOB Ha TIIYOOKOBOIHBIX U
MOBEPXHOCTHBIX.

3) Ilpospaunocme u c6emosoil pexicum:

Baxneiimue skonorudeckue (akTopbl, T.K. OT HHUX 3aBUCHUT PaCIpPOCTPAHEHHUE
(hOTOCUHTE3UPYIONIMX PACTEHUM, CO3/IAIONIUX IMEPBUYHYIO MPOAYKIHIO. B mpo3padyHbix
BOJIaX OHM PACTIPOCTPAHEHBI MO BCcel Toue (kpome rayounsl cbimie 1000 M), B MyTHBIX
— TOJILKO B IOBEPXHOCTHOM CJIOE.

MyTHOCTB (IpPO3payHOCTh) 00YCIOBIECHA:

a) HAJTMYMEM B3BEIICHHBIX YaCTUIl HEOPTaHUYECKOT0 MPOUCX 0K IeHU (TJIMHA, 1),

0) Hau4KMeM OOMJIBHOM BOJHOM pacTUTEIbHOCTH;

B) MAaCCOBBIM Pa3MHOXE€HUEM MEIKHX MJIAHKTOHHBIX OPTaHU3MOB.

CBeTOBOM PEeKMM BOJOEMOB 3aBUCHUT:

a) OT MPO3PAYHOCTHU (MYTHOCTH) BOJBI;

0) OT ce30Ha;

B) OT reorpauyeckoi MHPOTHI.

CHer ¥ JieJ] yMEHbBIIAIOT IPO3PAYHOCTh U CBETOBOW PEXKHM.

CrekTp cBeTa o Mepe MPOHUKHOBEHHUSI B TOJIILY BOJbI M3MEHSIETCS:

3eNneHoBaThIil — 3€JIeHbI — ToJIy00i — CUHHIA — CHHE-(DUOJIETOBBIN — YEpPHBI.

OTcrosla U13MeHEeHUe ¢ TIIyOMHOW COCTaBa KUBOTHBIX U PACTEHUM (B BEPXHHUX CIOSIX
OHHU 00Jiee OKpaIIEHbI U IPKUA YEM B ITYOMHHBIX ).

4) Conernocms 6800vbl:

- HaJguM4Yue pacTBOPUMBIX MHUHEpPAIBHBIX COJIeM (XJIOpUAOB, Cyib(haToB,
kapOoHatoB). Beipaxkaercs B mpomuiuie (%o) — KOTUYECTBO TpaMM COJICH B 1 J1 BOJIBI.

Boiaenstor:

a) mpecHbie BoabI — 110 0,51/11 Boxb! (comepskanue coneit 10 0,5%o);

0) conmonoBatbie BoJbI — 10 30 /1 Boabl (coaepxkanue coneit ot 0,5 no 30%o0) — Bce
BOJIbI, KPOME MPECHBIX U MEPECOIECHHBIX — JIUMaHbI, 3CTyapHUu, MOPS;




B) nepecolieHHble BoJbI — cBbllle 30 1/m Boabl (comepxanue coneit cBoitie 30%o) —
COJICHbIE BHYTPEHHHUE MOPS U T.1.

B Mopckux Bojax mpHUCYTCTBYIOT BCE M3BECTHBIC IJIEMEHTHI, X COCTaB CTaOWJICH,
CJIEI0BAaTENbHO, MOPCKHE OpraHu3Mbl — CTEHOTOIHBI, T.€. Y3KONPHUCIIOCOOJEHBI, CO
C1a0bIM Pa3BUTHEM PETYIISATOPHBIX MPOIIECCOB IO CPABHEHUIO C MMPECHOBOTHBIMHU.

5) Konuuecmeo O, u COs:

O, — BaxHeHmwMil »dKomorumueckuid (¢akrtop, ©0€3 KOTOPOro HEBO3MOXKHO
cyliecTBoBaHue Xu3HU. CoepxkaHue ero B BOJIE€ MPOMOPIMOHAIBHO €€ TeEMIIepaType: YeM
HIOKE TeMmIiepaTrypa, TeM Bbimie KoHmeHTpanus O,, T.K. IPH MOHKCHUHU TEMIIEPATypPhl
yBenuumuBaeTrcs pactBopumoctb O, B Boge. Takum o00pa3oMm, UYyBCTBUTENbHBIE K
HemocTatky O; BUABI OOWTAIOT B XOJOAHBIX, OBICTPOTEKYIIMX BogoeMax. MHorue
3amacarT H30BITOYHOE KoiaudecTBO O, B TKaHAX, 3arjiaThiBas €ro C IMOBEPXHOCTHU
(kuTO0Opa3HbIe, HEKOTOPHIE MOJIITIOCKH).

CO, — pactBopsierca B Boae B 35 pa3 myumie O,. Konuenrpauusst CO, B BOAHOM
cpene B 700 pa3 Beimie uem B arMmocdepe. Heobxomum miis (oTocuHTE3a 3€lIeHBIX
pacTeHuid, TNpPUHUMAEeT Yy4yacTHe B  (OPMHUPOBAHWUU  CKENETHBIX  0Opa3oBaHUU
0€CI03BOHOYHBIX KUBOTHBIX.

3. JK0JIOrHYeCKHe IPYINbl BOAHBIX OPraHU3MOB (THAPOOMOHTOB).

['unpoOuOHTHRI IenATCs HA 3 TPYMIIBL:

1) Hexmon (nnasaroujue) — COBOKYITHOCTh BOJHBIX, aKTUBHO IE€PEIBUTAIONTUXCS
KUBOTHBIX, HE WMCIOIIHMX HEIOCPEACTBEHHOW CBS3M C JHOM. KpyIHBIE KXHUBOTHBIC, C
XOpOIIIO Pa3BUTBIMH CPEICTBAMH TEpPEABMKEHUST M oOTekaeMo (opmoil Tena (pwIOHI,
KUTOOOpa3Hble, KajdbMapbl). B TNpecHbIX BOJaX K HEKTOHY OTHOCATCS HEKOTOpPbIE
Hacekomble. Kak mpaBuiio, nmepeaBUraoTcs ¢ 6010 ckopoctbio (10 130 km/yac — meu-
pbIOQ).

2) Ilnankmon (napsiuyue) — COBOKYITHOCTh BOJHBIX OpPraHU3MOB, HE 00JIaArONIUX
CIIOCOOHOCTHIO K OBICTPHIM aKTUBHBIM MEPEIBUKCHUSIM.

2 rpynnsl:

a) 300N1aHKMOH — MEJIKUE KUBOTHBIE (PaKooOpa3Hble, MPOCTEUIIINE U T.11.);

0) pumonnankmor — MeIKUe pacTeHUs (BOAOPOCIH, BBICIINE BOJAHBIC PACTCHUS) —
OCHOBHOM TIPOJYIICHT OPTAaHMYECKOTO BEIIECTBA.

3) beumoc (enybunnvle) — COBOKYIMHOCTh OPraHW3MOB, OOMWTAIOIIMX HAa JIHE
BOJIOEMOB, HA TPYHTE U B TPYHTE.

2 TpynIbl:

a) pumobenmoc — pacTeHus q1Ha (BOAOPOCIH, BBICIITNE BOIHBIE PaCTEHUSA);

0) 3000enmoc — KUBOTHBIE THA (MOJUTIOCKH, POCTEHILINE, YEPBH, PHIObI).

OtpnenbHast rpynmna — nepugumor — COBOKYIHOCTh OpPraHU3MOB, KOTOpPbBIE
MOCENIAIOTCS Ha BOAHBIX TPEIMETaxX WM PacTeHUAX (BOJOPOCTH, MIIAHKH, TYOKH,
MOJLUTIOCKH).

4. IlpucnocodJeHusI BOTHBLIX KUBOTHBIX U PACTEHHN K 0COOCHHOCTAM BOTHOM

cpeibl.
Bce BoaHbBIE paCTEHUS:




a) 'mapodursl — pacTeHus, NOrpyKEHHbIE B BOAY TOJBKO HUKHEH 4acThl0, 0OBIYHO
YKOPEHSIIOTCS B TPYHTE;

6) I'mmarodursl — pacTeHus, NOTHOCTHIO TOTPYKEHHbIE B BOJY, HWHOTIIA
IIaBaIOLME HA TTIOBEPXHOCTH.

1) Cnaboe pa3BuTHe MPOBOAAIISH TKAaHW W KOPHEBOM CHCTEMBI, T.K. UM HE HaJ0
IpoBOAUTh BOAY (OonbIasi IUIOTHOCTH BOJHOM Cpelbl MOAJEPKUBAET pACTEHUS B
BEPTUKAJILHOM IOJIOKEHUN).

2) IIutanue BOAHBIX PACTEHUM OCYILECTBIISETCSA BCEH TOBEPXHOCTHIO TEIA.

3) MouiHo pa3BUThIE KOPHEBUILA BBICIIMX BOJAHBIX PACTEHUN CIYXaT TOJBKO HJIs
Pa3MHOXKEHUS.

4) V mIaHKTOHHBIX PacTE€HUN MMEIOTCS MPUAATKH, YBEIMYHMBAIOUIME MOBEPXHOCTD
TEJNa, YTO MO3BOJISET UM YJIEPKUBATHCS BO B3BELIEHHOM COCTOSHUU.

5) Cnaboe pa3BUTHE MEXAaHUYECKOMN TKaHHU.

6) Pa3Butue pa3sHOMMCTHOCTH (reTepouiins) — MOABOAHBIC JIUCTh yYacCTBYIOT B
MUHEPAJIIBHOM U BOJAHOM IIUTaHWH, HaJIBOJAHBIE — B OPraHUYECKOM.

7) CpaBHUTEIBHO HU3Kasl TEMIIEpAaTypa BOJHOM cpellbl 00YCIaBIMBAET OTMHPAHUE
ITOJIBOJIHBIX YacCTEH M BBIHOC I'€HEPATHBHBIX OPraHOB HA IIOBEPXHOCTb.

Y BOAHBIX )KMBOTHBIX:

1) Penykuus ckeleTHbIX OOpa3oBaHUN y MEJIKUX JKMBOTHBIX, KUBYIIUX B TOJILE

BOJIbI.

2) VYBenuueHue YAENbHOW IMOBEPXHOCTU TeJAd y IUIAHKTOHHBIX >KMBOTHBIX IS
YBEJIUYEHHUS JIABYYECTH.

3) IlnaBaHue peakTHBHBIM CIOCOOOM 3a CUET SHEPIMU BBITAIKMBAEMON BObBI
(Meny3bl, MOJUTIOCKHU, MPOCTEUIIINE).

4) Teno MOKPBITO CIU3BI0 U UMEET 00TeKaeMyto Ghopmy.

5) CpencrBa NpUKPEIUIEHHsST K MOJIBOAHBIM NpEIMETaM y KHUIIEYHOIIOJIOCTHBIX U
MOJIJIOCKOB.

6) IloMKUIOTEpMHOCTh (XOJIOJJHOKPOBHOCTH) OOJIBIIIMHCTBA BOJIHBIX >KHUBOTHBIX,
CBSI3aHHAs C HU3KOW TEMIIEPATYpOW BOJHOM CPEIbl; Y TEIUIOKPOBHBIX — PA3BUTHUE CIIOS
MOJIKO’KHOT'0 KHUPA C TEPMOHUIOJIALIMOHHON (YHKIIUEH.

7) IpucnocoOIeHHOCTh K YBETUYEHHOMY JaBICHUIO Y TTTyOOKOBOIHBIX;

8) IlonnepsxaHne BBOJHO-COJIEBOI0 0OMEHA Ha OINpPEIeIEHHOM YpOBHE.

S. 30HAJILHOCTH BOJIHOM Cpe/bl.

JUIs  BOMHON cCpembl XapaKTepHAa YETKO BBIPAKCHHAS BEpPTHKAIbHAsA U
rOPU30HTATBHAS 30HATBHOCTD.

Bce ruapoOHMOHTHI TIpUYypOUYEHBl K OOWUTAHUIO B  ONPEACICHHBIX 30HAX,
Pa3TUYAIONINXCS YCIOBUSAMU 00UTaHUS B MUPOBOM OKEaHe.

Tonma Bombl — nenaeuans (MENarudecKue IKUBOTHBIE), THO — OeHmailb
(OeHTHYECKHE KUBOTHBIE).

['opu3oHTaNIbHAS 30HATBHOCTD (B 3aBUCUMOCTH OT TUIYOMHBI 3aJICTaHUs JTHA):

1) JIlumopans — KpoMKa Oepera, 3auBaeMasi BOJIOM BO BpeMsi IIPUIHBOB.

2) Cybaumopans — 00JIACTh IJIABHOTO TIOHMKEHUS THA 10 TTyOuHBI 200M.

3) bamuans — kpyToii ckioH aHa ot 200 10 3000M.

4) Abuccany — 0bnacth okeanuueckoro joxe (3000-6000m).

5) Yavmpaabuccans — nuo okeannueckux BraauH (6000-10000m).




BeprukanbHas 30HaIbHOCTD TOJIIIU BOJIBIL:

1) Dnunenacuans — BEpXHUE CIIOU BOJIBI, COOTBETCTBYIOIINE MATEPHKOBOW OTMEITH.

2) bamunenacuanp — cpeaHMii CIIOM  TOJIIM BOJBI, COOTBETCTBYIOIIUM
MaTE€pUKOBOMY CKJIOHY.

3) Abucconenaeuans — TIyOMHHBIE BOJIBI, COOTBETCTBYIOIINE OKCAHUIECKOMY JIOXKE.

Hanbonee Goratel BUgaMu JIMTOpaidb U CyOJUTOpaib (MHOTO COJIHEUHOI'O CBETA,
HU3KOE JIaBJICHNE, 3HAYNTEIHHBIC KOJICOaHUSI TEMIIEPATYD).

Taxkas »e 30HaTbHOCTD MPUCYIIA U PECHOBOIHBIM BOAOEMAM.

JIEKIIUSA 9 HASBEMHO-BO3AYIIHASA CPEJIA

1. OGmras xapakTepucTUKa Ha3€MHO-BO3YIIIHON CPEIbI.
2. Okonorudeckue GakTopbl HA3EMHO-BO3AYLTHON CPEIbI.
3. BiaxxHOCTh MOYB.

4. 30HaTBPHOCTh HA3€MHO-BO3AYIIIHOW CPEBI.

1. O01as XxapakTepucTHKA HA3eMHO-BO3AVITHOW Cpeabl.

Oco0OEHHOCTh HAa3€MHO-BO3AYIIHON CpeAbl — OpPraHUu3Mbl, OOWUTAIOIIME 3]1ECH,
OKPY)KEHBbl ~BO3JAYXOM — Ta3000pa3HOM Cpeoil, XapaKTepHU3YIOIIecs HU3KOU

BJIQ)KHOCTBIO, INIOTHOCTBIO, 1ABJIEHUEM U BBICOKUM COJEPKAaHUEM KUCIIOPOAA.

BONBIIMHCTBO JKMBOTHBIX MEPEABUTAETCS MO TBEPAOMY CyOCTpaTy — IOuYBeE, a
pacTeHus1 YKOPEHSIOTCS B HEW.

VY oOurareneil Ha3eMHO-BO3YILIHON CpeJibl BEIpaOOTAINUCH MPUCITOCOOTIEHUS:

1) opranbl, obecrneunBaroIue yCBOEHHE aTMOC(hEpPHOro KHuciopoja (yCThUIA Y
pacTeHuH, JIETKUE U TPaXen y KUBOTHBIX);

2) CWIbHOE pa3BUTHE CKEJIETHbIX OOpa30BaHUW, MNOJACPKUBAIOIINX TEJIO B
BO3YLIHOU cpejie (MEXaHUUECKHE TKaHU Y paCTEeHU, CKeJIeT Y )KUBOTHBIX);

3) cnoXxHble MNPUCTIOCOOJEHUS [Js 3allMThl OT HEONAronpusTHBIX (PAKTOPOB
(MepuOUYHOCTh M PUTMHKA )KMU3HEHHBIX LIUKJIOB, MEXaHU3MbI TEPMOPETYIISILIUU U Ap.);

4) ycraHOBWIACh TECHasl CBSI3b C MOYBOM (KOpPHHM y PAcTEHHH M KOHEYHOCTU Y
YKUBOTHBIX);

5) xapakTepHa 00Jbllasi MOJIBUKHOCTD )KUBOTHBIX B IOMCKaX MUY,

6) NOSBMIIMCH JIETAIOLIME )KUBOTHBIE (HACEKOMBIE, ITULbI) U TIEPEHOCUMBIE BETPOM
CeMEeHa, U0/, MbLIbLA.



Okonornyeckue  (PaKTOpbl  HA3eMHO-BO3JYIIHOW  Cpelbl  PEryJIUpYHOTCS
MaKpOKJIMMATOM (PKOKJIMMATOM). OKOKIWMAT (MaKpOKJIMMAaT) — KIMMAT OOJBIINX
TEPPUTOPUN, XapPaKTEPUYIOLIMKUCS OIPEICIICHHBIMA CBOWCTBAMU IIPU3EMHOIO  CJIOS
BO3/yxa. MUKpPOKIMMAT — KJIUMAT OTJEIbHBIX MECTOOOMTaHUW (CTBOJ JepeBa, HOpa
KUBOTHOTO U T.J.).

2. Jkogornveckue (aKTOpPbl HA3¢eMHO-BO3AYIIHOM Cpe/bl.

1) Bo3oyx:

- XapakTepuszyercs NOcTOSHCTBOM coctaBa (21% xucnopona, 78% azora, 0,03%
CO, u wuHepTHble Ta3bl). SBHsSETCS BaXHBIM DKOJIOTMYECKUM (PaKTOpoM, T.K. 0e3
aTMOC(EpPHOI0 KMCJIOpOAa HEBO3ZMOXKHO CYIIECTBOBaHUE OOJIBITUHCTBA opranuzmoB, CO;
UCTIONIb3yeTCs NSt (HOTOCHHTE3A.

[lepenBrkeHME OpPraHU3MOB B HA3€MHO-BO3AYIIHOW CpENE OCYILIECTBISETCA B
OCHOBHOM IO TOPU30HTAJIM, TI0 BEPTUKAIN MEPEMEIIAIOTCS JIUIb HEKOTOPhIE HACEKOMEIE,
NTULIBI ¥ MJIEKOIIUTAIOLIKE.

Bo3ayx oka3piBa€T OrpoMHOE 3HAY€HHWE HaA KU3HENCSITEIbHOCTh KUBBIX
OpraHu3MOB MOCPEJICTBOM Be€Tpa — MEpEMEIIeHUE BO3AYIIHBIX Macc H3-3a
HepaBHOMEpHOro nporpeBanus atmochepsl ConHiieM. BausiHue BeTpa:

1) uccymaer BO31yX, ABJISIETCA MPUYUHON CHUXKEHUS HMHTEHCUBHOCTH BOJIHOIO
oOME€Ha y pacTeHUM U KUBOTHBIX;

2) y4acCTBYET B OIbUICHUU PACTEHUM, pa3HOCUT MbLIbILY;

3) cHIKaeT pa3HOOOpa3Me JIETAIONIUX BHUJIOB JKUBOTHBIX (CHIIbHBINA BETEp MEIIAET B
MOJIETE);

4) BBI3BIBACT M3MEHEHHSI B CTPOCHUU TOKPOBOB (00pa3yrOTCs TIIOTHBIE MOKPOBBI,
MPEIOXPAHSIIONINE PACTEHUS U KUBOTHBIX OT MEPEOXIIAKIACHUS U TIOTEPH BIIaru);

5) ydacTByeT B pacCEIEHUU KUBOTHBIX M PACTEHUH (Pa3HOCUT IUIOMbI, CEMEHA,
MEJIKUX KUBOTHBIX ).

2) AmmocghepHvie ocaoxu:

Baxxnblii 3Konmorndeckuii pakTtop, T.K. OT HAJIUYHMSA OCAJTKOB 3aBHUCHUT BOJHBIM
PEXKUM CpeIbl:

1) ocagku UI3MEHSIOT BIAXKHOCTh BO3/1yXa U MIOYBY;

2) obecrnieuuBarOT AOCTYIHYIO BOAY ISl BOJHOTO MTUTAHUSI PACTEHUH U )KUBOTHBIX.

a) Jloo#cob.:

- Han0oJIee BAKHBI CPOKH BBINAJICHUS, YACTOTA BBITIAJICHUS, TIPOJOIKUTEIHHOCTb.

[Ipumep: oOunue noXkAeH B TEpPUOJ TMOXOJOJAHHMS HE JlaeT PACTCHUSIM
HEO0OXOIMMOM BIIATH.

[To xapakrepy ITOXKAu:

- JlUBHeable — HEONMATONIPUATHBI, T.K. PACTEHUS HE YCIEBAIOT BCACKIBATh BOJY, TAKKE
0o0pa3yloTcs TOTOKH, CMBIBAIONIUME BEPXHUM IJIOMOPOJIHBIN CIIOH TIOYBBI, PACTEHUS,
MEJIKUX KUBOTHBIX.

- Mopocawue — ONaronpuATHBI, T.K. 00ECIIEYNBAIOT yBJIA)KHEHUE TIOYBBI, MUTAHUE
PACTEHUI U JKUBOTHBIX.

- 3amsdicHble — HEOJArONMPHUATHBI, T.K. BBI3BIBAIOT HABOJHEHUS, MABOAKUA U
3aTOIUICHHUS.

0) Cnee:

BJIaFOHpI/IHTHO BJIMSCT HA OPIraHU3MBI B 3UMHUU nepuon, T.K.:




a) co3JaeT OJaronpusATHBIA TEMIEPATypHBIM PEKUM MOYBBI, 3AIUIIAET OPraHU3Mbl
OT MEPEOXJTKICHUS.

IIpumep: npu Temneparype BO3ayxa -15°C TeMIieparypa nousbl noa 20cMm cioem
CHera He HHMXE +0,20C.

0) co3maer 3WMOW cpeny s SKA3HENCSITENIbHOCTH OpPraHu3MOB (TPBI3YHOB,
KYPUHBIX TITUI] U T.]I.)

[IpucnocoOieHusl )KUBOTHBIX K 3UMHHUM YCIIOBHUSIM:

a) YBEJTMYMBAETCS OMOPHAsi MOBEPXHOCTh HOT ISl XOXKJICHUSI 110 CHETY;

0) MUTpallMK U BNIAJICHUE B CIISTUKY (aHAOUO03);

B) IIEPEXO0/1 HAa MUTAHUE ONPEIETICHHBIMU KOPMaMH;

I') CMEHa TOKPOBOB U JIp.

OTpuiiarenbHOe BIUSHUE CHEra:

a) oOWJIMe CHera BelleT K MEXaHUYECKUM MOBPEXKICHUSIM y PACTEHHH, BHIITPEBAHUIO
pacTeHUI M MX BEIMOKAHUIO BO BpEeMsI TastHUSI CHETa BECHOM.

0) oOpa3oBaHHe HacTa U TOJOJEAUIIBI (3aTPYTHSET Ta3000MEH >KHUBOTHBIX U
pacTEHU, HAXOSUIUXCS MO CHErOM, CO3JaeT TPYAHOCTH JJIsl JOOBIBAHUS KOpMa).

3. BiaakHOCTH OYB.
- OCHOBHOU (haKTOp JJIsI BOJHOTO MUTAHUS TEPBUYHBIX MPOAYIEHTOB — 3€JIEHBIX
pacTeHU.

Buabl noYBeHHOM BOJBL:

1) I'pasumayuonnas 6oda — 3aHUMAET IMIMPOKHE MPOMEKYTKH MEKIY YacTHIAMU
MOYBBI U MOJI ICUCTBUEM CUJIBI TSHKECTH YXOIUT B OoJiee TiryOoKue ciou. PacTeHus jmerko
€€ yCBaWBAIOT, KOTJla OHA HAXOIWUTCA B 30HE KOPHEBOW CHCTEMBI. 3amachl B TIOYBE
MTOTIOJTHSIOTCS. OCAIKAMH.

2) Kanunnsapnas 6oda — 3anoiHsIeT MeIbYallliie MPOCTPAHCTBA MKy YaCTHIIAMHU
nouBkl (Kanwuisipel). He mepemenaercs BHU3, yIEpKUBAETCS CWIION cleruieHus. M3-3a
UCTIAPCHUS C TOBEPXHOCTH IOYBBI 00pa3yeT BOCXOMAIIMA TOK BOJABL. XOpPOIIO
YCBAMBAETCS PACTCHUSIMHU.

1) u 2) BOABI JOCTYMHBIC JIJI1 PACTCHUIA.

3) Xumuuecku ceszannas 600a — KpUCTAJUTM3AIMOHHAS BOAa (THIIC, TJIMHA M T.[.).
Henocrymnna 1y pacTeHu.

4) Dusuuecku cesa3annas 800a — TAKKE HEJOCTYITHA JIJISl PACTCHUIA.

a) naenouras (PHIXJIOCBSI3aHHAS) — PSJIBI JUIOJICH, TTOCICIOBATEIHFHO O0JICKAFOIINX
Ipyr Apyra. Y Aep>KUBAIOTCS HA MTOBEPXHOCTHU MOYBEHHBIX YacTHI] cuitoi oT 1 1o 10 aTm.

0) euepockonuueckass (NPOYHOCBA3aHHASI) — OKYTHIBAET TMOUBEHHBIE YACTHIIBI
TOHKOMH IIJIEHKOM U yaepxuBaercs cuioi o 10000 g0 20000 aTm.

Ecnu B mouBe HaXOIUTCS TOJBKO HEIOCTYITHAS BOJIA, PACTCHHUE BSHET U TIOTHOAET.

ConepkaHue BJIarm B IOYBE, NMPH KOTOPOM PACTEHHE HE YJIOBIECTBOPSET CBOIO
noTpeOHOCTH B Bojie — Koddbdurment 3aBsyranus (K3).

s necka K3 = 0,9%, nis rnussl = 16,3%.

O6m1ee konudecTBO Bobl — K3 = cTeneHnb 00ecreueHHOCTH PACTCHHS BOIOM.

4. 30HAJIBLHOCTH HA3EMHO-BO3AVIIHOW Cpeabl.




JIns Ha3eMHO-BO3AYIIHOW CpEIbl XapaKTEpHA BEPTUKAJIbHAs M TOPU3OHTAJIbHAS
30HATBHOCTh. Kakmast 30Ha XapakTepu3yeTcsl CIeMUPUICCKAM IKOKIUMATOM, COCTaBOM
KUBOTHBIX U PACTEHUM, TEPPUTOPUEH.

Knumatuyeckre 30HBI —  KIMMAaTHYECKHME TMOA30HBI —  KIMMATUYECKUE
MIPOBUHIIUH.

Knaccuduxkanus Banbrepa:

1) Dxeamopuanvuas 30Ha — HAXOAUTCS MEKTY 10° CEBEPHOM IMPOTHI U 10° roxHO#
mupoThl. UMeeT 2 NOXKIIMBBIX CE30HA, COOTBETCTBYIOLIMX MOMIOKEHUIO COJIHIIA B 3€HUTE.
['om0BOE KOMMYECTBO OCAJKOB M BIAKHOCTb BEJIUKHU, MECSYHBIE KOJICOAHUSI TeMIIEpaTypbl
HE3HAUYUTENbHBI.

2) Tponuueckas 30ma — HAXOAMTCS CEBEPHEEC M IOKHEE SKBATOPHAIBLHOM, 10 30°
CEBEPHOM U FOKHOU IIUPOTHI. XaPAKTEPHBI JIETHUM JTOXKJIMBBIN IIEPUOJ U 3UMHSS 3acyXa.
KonnyecTBO 0CagKkoB M BIaXKHOCTh YMEHBIIAETCS MO MEPE YAAIEHUS OT HKBATOPA.

3) 3omna cyxux cybmponukos — HAXOMUTCA 10 35° mupoTel. CyMMa OCaakoB U
BJIQAKHOCTh HE3HAYUTENbHBI, TOJIOBBIE M CYTOYHBIE KOJIEOAHUS TEMIEpaTyp BechMa
CYILIECTBEHHBI. Pe/IKO OBIBAIOT 3aMOPO3KHU.

4) [lepexoonas 30oma — XapaKTEPHBI CE30HBI 3UMHHUX JIOXKIEH, MapKoe JIeTo.
3amopo3ku ObiBatoT wamie. CpenuzeMHoMmopbe, KanudopHus, Or u mworo-3amaju
ABcTpanuu, roro-3anaja FOxHoi AMEpUKH.

5) Vwmepennas 3oma — oTIUYaeTCS NUKIOHUYSCKHMMH OCaIKaMH, KOJHUYECTBO
KOTOPBIX YMEHBIIAETCS [0 MEpe YJaJeHHUs OT OKeaHa. ['010Boe KojiebaHue TemIepaTryp
pe3Koe, JIETO KapKoe, 3uMa MOpo3Has. Pa3iensitoT Ha O/I30HbI:

a) n0030HA MENnnN020 YMEPEeHHO20 KIUMama — 3UMHUN MepUoJl MPaKTUYECKH He
BBIJICIISETCS, BCE BpeMeHa rojaa 0ojee win MeHee Biaxkubie. HOxHas A dpuka.

0) nood3ona MunuUYHO2O0 YMEPeHHO20 KiumMama — XOJOJHas HEeNpPOJOKUTEIbHAS
3uMa, npoxyuagHoe aero. L{enrpanbHas EBpona.

B) NO030HA APUOHO20 YMEPEHHO20 KIUMAMA KOHMUHEHMANbHO20 MUnd —
XapakTepHbl PE3KHUE TEeMIEpaTypHbIE KOHTPAcCThl, HeOOJbIIasi CyMMa OCAaJIKOB,
HE3HAUYUTENbHAs BIAXKHOCTh BO3ayXa. LlenTpanbHas A3usl.

') H0030HA OOPeanbHO20, ULU XOIOOH020 YMEPEHH020 KIUMama — JETO MPOoXIagHoe
W BIaxHOe, 3uMma jiutcs mnonoBuHa rona. Ceeep CepepHoii Amepuku u CeBepHas
EBpa3zus.

6) Apxmuueckas (awmapkmuueckas) 30HAd — XapaKTEPU3YeTCs BHIMAJCHHEM
HE3HAYUTEIHLHOI0 KOJMYECTBA OCAJKOB B BUJIe CHera. JIeTo (MosipHblid 1€Hb) KOPOTKOE U
XOJOJIHOE. DJTa 30Ha NEPEXOAUT B TMOJSIPHYIO 00JacTh, B KOTOPOHM CYIIECTBOBAaHUE
pacTeHu HEBO3MOXKHO.

Hns  bemapycu  xapakTepeH  yYMEPEHHO  KOHTHHEHTAJIbHBIM  KIMMAT  C
JIOTIOJTHUTEIIbHBIM YBIIa)KHEHUEM. OTpuUllaTelibHbIe CTOPOHBI Ki1uMata benapycu:

- HEYCTOMYMBAs MOro/ia BECHOW U OCEHBIO;

- MSITKasl, C MPOJOJDKUTEIbHBIMU OTTENENISIMU BECHA;

- TOXJIUBOE JIETO;

- IO3IHUE BECEHHUE U PAHHUE OCEHHUE 3aMOPO3KHU.

Hecmorps Ha 310 B bemapycu npowmspacraer okono 10000 BUOOB pacTteHum,
ooutaer 430 BHUIOB MO3BOHOYHBIX KHUBOTHBIX M OK0JIO 20000 BUIOB OECIIO3BOHOYHBIX
YKUBOTHBIX.




BeprukanbHas 30HAIBHOCTh — OT HU3MEHHOCTEH U OCHOBAHUM I'Op 10 BEPILIUH I'Op.
[TomoOHa TOPU30HTATBLHOM ¢ HEKOTOPHIMU OTKJIIOHEHHUSIMHU.

JIEKIIUSA 10 IOYBA KAK CPEJA KU3HHU

1. Dxonoruueckue GakTOPbI MOYBHI.

2. 3HayeHue NOYBBI IJIs1 KUZHEIEATEIbHOCTH IOYBEHHBIX OPraHU3MOB.
3. DKOJOrHuY€eCcKue TpyMIlbl TOYBEHHBIX OPraHU3MOB.

4. Xapakrepucrtuka mous benapycu.

1. Dkojgornueckmne GakTopbl MOYBLL.

[TouBa — 3TO mpuUpoJHasl cpeaa, oOpa3oBaBIIasica B pe3ysibTaTe BO3JCHCTBUS HA
ropHyl0 (MaTepUHCKYI0) TOPOAY BO31yXa, aTMOC(EPHBIX OCAJKOB, COJIHEYHOIO TEIUIa,
AKU3HEACATEILHOCTH KUBBIX OPraHW3MOB, a TaK)K€ MEPTBOI'0 OPraHUYECKOI'0 BEIIECTBA.
O10 camas moisogasi (TpeThbsl) cpeda >KM3HM Ha 3emile, 3aHMMAlollasi MPOMEXYTOYHOE
MOJIOKEHUE MEX]1y BOJHOM U HA3eMHO-BO3IYIIIHON CPEIaMH.

[TouBa kak cpena oOuTaHus 00JaTaeT KOMIUIEKCOM CIHEUU(PUUECKUX CBONCTB
(dbakTOpOB):

1) I'uopomepmuyeckuii pexcum.:

B cBs3u co 3HAUMTENBHOW AUCTIEPCHOCTHIO (PBIXJIOCTHIO) YACTHUI[ MOYBBHI MMEET
Ba)KHOE 3HaueHue. Biara crmocoOHa MpPOHUKATH B IIyOOKHE CIOM (TpaBUTALIMOHHAS) U
YACPKUBATHCSI B TMOYBE (KamWuIsIpHAs). XOPOIIO YyBIAKHEHHAs TOYBa JIETKO
MPOrPeBaeTCss U MENJIEHHO OCThIBaeT. 3MMOW B TUIYOOKHX CIIOSIX IMOYBBI TEMIIEpaTypa
BBIIIIE, JIETOM TEMIIEpaTypa BHIIIE B MOBEPXHOCTHBIX CIIOAX, YTO OOYCIaBIMBAET CE30HHbIEC
MUTPAIUHA OPTAHU3MOB TIO CJIOSIM TIOYBHI.




2) Aspayus:

Pacrer ¢ mnoHmwkeHWEeM TeMmIepaTypbl M BIaxXHOCTU. CleqoBaTeNbHO, CaMble
oorateie O, — cyxue W XOJOJHbIe MOYBHL. [Ipu M30BITKE BIIard M yXYyIIIEHUU a’palluu
MOYBEHHBIC OpPraHU3Mbl TOJAHUMAIOTCS K TIOBEPXHOCTH; IMpPU HEAOCTaTKE BJIATU U
VIYUIICHAH a’pallid — OIYCKAIOTCsA B OoJiee TIIyOOKWEe CIOoW. B TIMHUCTBIX MOYBax
(BHa)kHBIE M TJIOXO adPUPYEMbIC) MPOrPEBAEMOCTh CJIOEB XYXKe, YEM B MECYAHBIX (XOPOIIO
a’PUPOBAHHBIX ), TO3TOMY B MECUYAHBIX MYCTHIHAX KU3Hb OOraue, 4em B INIMHUCTHIX.

Takum 00pa3oM, BIaXHOCTh, TEMIIEPATypa U a’palusi MOYB — CIOKHBIN KOMIUIEKC
TECHO B3aMMOCBSI3aHHBIX (PAKTOPOB, OOYCIABIMBAIOIIUX THAPOTEPMUUECKUN PEKUM M1OYB
Y BIIUSIIOIIUX HA MIOYBEHHBIX OOUTATENEH.

2. 3HayeHue NOYBHI LIfA KU3HEAESTeIbHOCTH MOYBEHHBIX OPraHM3MOB.

[TouBa obecreynBaeT opraHu3MaM BOJIOCHAOXKEHHE U MUHEPAJIbHOE MUTaHHE.

1) Booocuaboicenue:

- 3aBHCHT OT 3ariaca JIOCTYITHOM OYBEeHHOM BO/bl. Boma OpiBacT:

a) Ouonozcuvecku noae3Has — BOAa, CBOOOJHO MEPEABUTAIONIASCS MO KanwuIspam
nmouBbl U OecriepeOoitHO obecmeunBaronias pacTeHusi Biaroi. Hammume Owonornyecku
TMI0JIC3HOM BOJIBI 3aBUCHUT OT CTPYKTYPHI ITOYBHI:

e (m3mUecKas CyXoCThb — MPH PE3KOM CHIDKEHUHU TOCTYTUICHHUS BOJIBI (3aCyXH,
CyXOH KJIMMaT;

e (dusmomornueckas  CyxocTb — B pe3yiabTare  (DU3MOIIOrHYECKOM
HEJOCTYIMTHOCTH (M3WYECKU IOCTYIMHOM BOAbL [IpumMep: mpu moxonomaHuu
pacTeHUsI HE MOTYT MOTPEOIIATH BOY J1a)K€ U3 BIIAXKHOM MOYBHI.

OU3NONIOTUIECKH CYyXHE€ TIOYBBI: KHCJBIC, 3aCOJIEHHBIC, TOKCUYHBIC, XOJIOAHBIC,
IUIOXO a’pUpOBaHHBIC, T.K. MPU HEONArONPHUATHBIX (DaKTOpax HapyIIaeTcss KOpHeBas
NEATEILHOCTD PACTEHUM.

0) buonocuyecku becnonesnas 600a — XUMUYECKA W (QU3UYECKU CBSI3aHHAS BOJA,
HEJOCTYIHAas JJIsl paCTEHUH.

2) Munepanvnoe numanue:

Kpome Bozbl, pacTeHus MOTJIONIAIOT U3 MOYBBI MUHEPAIbHBIE COJIH, HAXOSIINECS B
PacTBOPEHHOM COCTOSIHUM.

OpraHnyeckoe BEIIeCTBO MOYBBI — L'YMYC (NEPErHOM) — COCTOUT M3 MPOIYKTOB
ryMU(QUKalIUU U Pa3IoKeHUs PACTUTENbHBIX OCTATKOB M TPYIOB KUBOTHBIX.

I'ymyc obecrieunBaer:.

a) MUHEpaJIbHOE MUTAHUE PACTEHUH;

0) 00ycnaBIMBaET IVIOJOPOAME MOYB U UX CTPYKTYPY;

B) SBJISIETCSI MCTOYHHKOM (DH3UOIIOTMUECKH AKTHBHBIX COCIWHEHUN (BUTAMUHBI,
oI EHOIBI U JIP.);

r) obecmedynBaeT BOJOYCTOMYMBOCTH TIOYB, CO3/1aBasi OJIATOMPUATHBIA BOJTHO-
BO3JIYIIHBINA PEXKHM.

IIpu OGonbiioM cojepKaHUM TymMyca OOpa3yrTCs BBICOKOIUIOJOPOJHBIC TOYBBI:
YEpHO3EMbl, YEPHBIE MTOYBBI TPOMTUKOB, OyphIE JIECHBIE.

KonnuecTBo rymyca 3aBUCHUT OT:

a) HATMYKS Pa3BETBICHHON KOPHEBOW CHCTEMBI PACTEHUIA;

0) OT KOJTMYECTBA MOYBEHHBIX OOUTATEIICH;

B) OT MUKPOOPTraHU3MOB-CANpOTPO(OB (pa3pylInuTENeil OCTaTKOB);




F) OT KIIMMAaTHYCCKHX YCHOBHﬁ, T'HMAPOTCPMHUYCCKOI'O PCIKUMA U adpalln.

3. DK0JIOTHYECKHE IPYIIbI IOYBEHHbIX OPraHU3MOB.

2 xnaccuuKaluu:

1) Ilo cmenenu cea3u ¢ noysou:

a) ['eoOuonmuvl — NOCTOSTHHBIE OOUTATENN TTOYBBI. BeCh JKM3HEHHBIN LIUKI TPOXOJIUT
B nouBe. [Ipumep: 10xKaeBbIC YEPBHU.

0) I'eogpunvt — opraHu3Mbl, OOUTAIOIIKE B TIOUBE TOJBKO Ha OJHOU U3 (pa3 pa3BUTHSI.
[Ipumep: HEKOTOpBIE KYKHU, capaHuOBbIe. JKUBYT B OUBE Ha CTAJUU KYKOJIKH.

B) [ eokceHbl — KUBOTHBIE, HHOT/Ia TTOCEIIAIOIINE TTOYBY I BDEMEHHOT'O YOCKHINA
i ykpeitus. [IpuMep: TapakaHOBBIE, TPBI3YHBI, MIICKOITUTAIOIINE, KUBYIIIHE B HOpaX.

2) Ilo pasmepam u cmenenu nOOSUHCHOCHIUL:

a) Muxkpobuoma — MOYBEHHbIE MUKPOOPTAHU3MBI, COCTABIIAIOIINE OCHOBHOE 3BEHO
JIETPUTHON nuieBoil nenu. [IpoMexkyTouHOE 3BEHO MEXIY PACTUTEIBHBIMU OCTaTKaMH U
MOYBEHHBIMU KUBOTHBIMU. ['prObI, BOIOPOCIH, MPOCTEHIIIHE.

0) Me3obuoma — COBOKYNHOCTh CPAaBHUTEIBHO MEJIKUX, JIETKO HU3BJICKAEMBIX W3
MOYBBI, TOJABUKHBIX KUBOTHBIX. [I0UBEHHbIE YEPBU, TUUMHKH HACEKOMBIX, KIIEIIU U JP.
OT JECATKOB IO COTHH ThIC./M°. ITHTAIOTCSI JETPUTOM M PACTeHHSMH. ECTh mapasuTsl
KOpPHEH PaCTECHHM.

B) Maxkpobuoma — KpyInHbIe HACEKOMbIE, JTOKEBbIC YEPBH, POIOIINE MTO3BOHOYHBIE.
Crona e BXOIAT M KOpHHU pacteHud. Yucnennocts — 10 300 oc./M’. Urpator Gosbinyro
pOJIb B MEPEMEIIMBAHUU U ad9PAIMH TTOYBHI.

Oco0Oyro TpyImIly COCTAaBISIOT OPraHU3MbI, 3aCeSIONIME ChIMMYyYyHne TeCKH —
ncammoghumol (pacTeHuUs1) U ncammo@uivl (JKUBOTHEIC).

4. Xapakrepucruka no4s beaapycu.

['eorpadudaeckoe moaokeHNUE, KIMMAT, Pelibed), paCTUTEIHLHOCTh M KUBOTHBIN MU
00yCJIOBUJIM CTPOEHHUE MTOYBEHHOT'O TIOKPOBA.

B benapycu 3 nouBeHHbIE IPOBUHIIUU:

1) CeBepHas mouBeHHas MIPOBUHITUS;

2) llenTpasibHasi MOYBEHHAS TPOBUHIINS;

3) FOxHas moyBeHHasi TPOBUHIIUSL.

7 MOYBEHHO-KJIMMATHYECKUX OKPYTroB, 20 arporo4YBeHHBIX PaiOHOB.

OcCHOBHbIE TIOYBEHHBIC OOUTATENN: OAKTEPUHU, AKTUHOMUIIETHI, JPOXKKH, IJIECHEBBIC
rpu0sbl, npocteitmue, 210 BUIOB BOAOpOCE — 00pa3yrOT MOYBEHHYIO OMOMaccy — 0
3000 xr/ra. [TouBeHHbIE KUBOTHBIE — MHOT'OHOKKH, JJOKJIE€BbIE UYEPBH, HOTOXBOCTKH. Pexe
BCTPEUYAIOTCS MOKPHUIIbI, HEKOTOPBIE BU/IbI AYKOB, KJIEUIEH, MOJUTIOCKOB, HACEKOMBIE U HX
JUYUHKY (MHOTHE — BpPEIUTENH C/X KylIbTyp). BeTpeuarorest poroniye MIIeKONUTAIoNIe
(KpOTBI, 3eMJIEPONKH, MBIIIIEBUAHBIE TPBI3YHBI).

Tunel 1OYB:

1) HdepHOBO-KapOOHATHBIE — IUIOAOPOAHBIE MOUBBI JUIsl CaMbIX TPeOOBaTEIbHBIX
KYyJbTYp (OBOILHBIE, CaxapHasi CBEKJIa, MIIEHUIIA, KyKypy3a). 3anumMaroT 0,2% Teppuropuu
benapycu. Bee pacnaxansl. Haxoastcst B Morumiiesckoii u ['omenbckoit 001acTy.

2) [epHOBO-TIOM30IUCTBIE — (QOPMUPYIOTCST B pPE3yJbTaTeé COBMECTHOTO
BO3JICMCTBUS JAPEBECHOM M TPaBAHUCTON pacturenbHOocTU. 42,3% Tteppuropuun. N3 Hux
68,3% - pacmaxaHsl.




3) Topdsano-6010THBIE — U30BITOYHO YBIAKHEHHBIE. PacTUTENbHBIE OCTATKU B HUX
HE yCITIEBAIOT PAa3JIOKUTHCS U npeBpamiaroTces B Topd (o 20 cm). 15,02% Teppuropun.

4) TlotiMmeHnHble (AJUTIOBUAIBHBIC) — B TIOMMax KpyMHBIX pek. Haxonsrcs B ycrnoBusx
MIEPUOANYECKOr0 3aTOIUIEHUS MMaBOAKaMU. 5,31%.

5) depHoBo-3a0omaunBaeMbie — 9%.

6) bypsie necubie — 28,2%. JIucTBeHHbIE, XBOMHBIEC U CMEIIaHHBIE JIECa.

JIEKIIUA 11 HPUPOJAHBIE PECYPCBHI 1 UX KITACCUPUKALIUA

[IpuposiHbIe pecypcehl - 3TO JTH00bIe 00BEKTHI IPUPOABI, UCTIOIb3YEMbIE YETOBEKOM B
MIPOU3BOICTBEHHBIX U APYTUX HY>KHBIX JJI1 HETO LENsX.

K mpupoansiM pecypcaM OTHOCST aTMOC(EpHBI BO3yX, MTOUBY, BOAY, COTHEUHYIO
paznanuio, MoJjie3Hble UCKONaeMble, KIIMMaT, OMOJIOTHYECKUE PECYPCHI (PACTUTENBHOCTD U
YKUBOTHBIN MUP).

YenoBeK HUCIOJIb30BAJ MPUPOAHBIE PECYPCHI (MIPEX]IE BCETO MUIlY, BOAY, BO3JIyX) C
caMOro Hayajla CBOETO CYIIECTBOBAHMs, OAHAKO JOJIO HE MpWiarajl YCWIHH UId HUX
BOCTIPOM3BO/ICTBA. B JIOMHIYyCTpUaabHOM OOIIECTBE MCMOIb30BAIKMCH INIABHBIM 00pazoM
BEIIIECTBA, HE MPOIIEAIINE ITYOOKOH 00pabOTKHU - KaMeHb, IEPEBO, HATYpaJIbHbIE BOJIOKHA
u T.0. UHayctpuanbHoe oOLIEeCTBO 0Oa3MpyeTcsi Ha NPUPOAHBIX PECypcax, HYKHBIX,
IpEXAe BCEro, /Ui MPOU3BOACTBA TOBAPOB U YCIIYT, OOECIIEUMBAIOLIUMX OO0JIee pa3BUTHIE
norpeOHocTn obmiectBa. llogaBistomas 4acTe pecypcoB pacXolyeTcs B IpoLecce
PaCIIMPEHHOT O IPOU3BOJICTBA.




CymiecTByeT MHOXKECTBO pa3lUYHBIX Kiaccudukanuii pecypcoB. Ilo xapakrepy
BO3JICHCTBHS YEJIOBEKA MPUPOJIHBIE PECYPChl OOBIYHO JACNIAT HAa JBE TPYIMIbIL:

NpupopHbie pecypchb
I
| —I
Heucvepnaemsie Hicuepnaemsie
I
| i
ConHeuyHan | |  BosoBHoBuMbte] 1 HeBo3oBHOBKUMBIE
aHeprus -
- YvcTein BoaayX | | | Uckonaemoe
NpUNUBHL!, - PecHan soaa
rexywas | Merannuueckoe
BoAa  { MnonopoaHas | H MuHepanbHoe chipbe
noysa (eneao, Meaw M ap.)
| PacTenus HemeTannuieckoe
¥ XNBOTHLIS || MUHepankHoe Chiphe
(ruHa, necok, toc-
¢atbl U ap.)

Heucueprnaemble U ucuepnaembie (B.A. Bpouckuii, 1997), koropbie mpencraBieHbl Ha
PUCYHKE.

1) Hcuepnaemvie pecypcbl:

- TIOJIPA3JIETISIOTCS. HA HEBO30OHOBUMBIE (HEBOCCTAHABIMBAEMbIE) U BO3OOHOBUMBIC
(BOocCTaHABIMBAEMBIE).

a) K He80300HOBUMbIM NPUPOOHBIM pecypcam OTHOCATCA T€ U3 HHX, KOTOpHIE
aOCOJIOTHO HE BOCCTAaHABIMBAIOTCS  WJIM BOCCTAHABIMBAIOTCA B COTHH ThICSY U
MWUIMOHBI pa3 MeAJieHHee, YeM uAeT HuX ucnonb3oBanue. K Takum pecypcam
MPUHAJICKUT OOJIBIIMHCTBO TOJE3HBIX HCKOMAEMbIX - KaMEHHBIH yroiab, HedTh,
TOp(MAHUKHU, MHOTHE OCaJO4YHbIe MOpOoAbl. Mcmomb3oBaHUE 3THUX PECYpPCOB HEMUHYEMO
BeleT K MUX uctouieHuto. OxpaHa HEBO300OHOBUMBIX IMPHUPOAHBIX PECYpPCOB CBOAUTCSA K
palMOHAIBHOMY, SKOHOMHOMY HMCHOJb30BaHHIO, 00pbOE € MOTEepsSAMH MpHU 10O0BIBAaHUM,
nepeBo3Ke, 00padOTKe U MPUMEHEHHH, a TaK)Ke K OUCKY 3aMEHUTENEH.

0) K 60300HOBUMBIM NPUPOOHBIM _pecypcam TIPUHAIJIEkKAT, TMPEkKIe BCEro,
OMOIOrMYEeCcKre PECYpPCHI - PaCTUTEIBHOCTD, JKUBOTHBIN MHp, a TaK)Ke MOYBA, HEKOTOPHIE
MUHEpaJIbHBIE PECYPCHI, HAIIPUMED, COJIM, OCAKIAIOIIMECST B 03€paX U MOPCKHUX JaryHax.
OTu pecypchl IO Mepe HCIOJIb30BaHUS MOCTOSHHO BOCCTaHaBIHMBAaIOTCA. OmHAKO IS
COXpPaHEHHUSI X CHOCOOHOCTH K BOCCTAaHOBJIEHHUIO HYXHBI OINpEIeIEHHbIE €CTECTBEHHBIE
ycioBus. Hapyuienune STuUX ycnoBUM 3a/iepKMBaeT WJIM BOBCE MPEKpaIlaeT Mpolecce
CaMOBOCCTAHOBJICHUS, YTO CJIEAYeT YYUTHIBATh IPH HCIOIB30BAHUN BO300OHOBUMBIX




MPUPOJIHBIX pecypcoB. Ilporecchl BOCCTAHOBICHHS TIPOTEKAIOT C  OMNpeeTeHHON
CKOPOCTBIO JJIsl pa3HbIX pecypcoB. Hampumep, a1 BOCCTAHOBIICHUS OTCTPEISHHBIX
’KUBOTHBIX TPEOYETCs T'0Jl MM HECKOJBKO JIeT, BRIPYOJIEeHHOTO jeca - He MeHee 60 Jer, a
YTPAUYEHHOW IIOYBBI - HECKOJBKO ThIcAueneTui. [loaToMy TeMmbl pacxoaoBaHUs
IPUPOJIHBIX  PECYPCOB  JIOKHBI  COOTBETCTBOBATHL _TEMIIAM _HMX  BOCCTAHOBJICHMS.
Hapy1ienue 3Toro cooTBeTCTBUSI HEM30€KHO BEJIET K UCTOIICHUIO MPUPOIHBIX PECYPCOB
(COKpallleHUI0 JIECOB, YMEHBIIECHHUIO 3alacOB IMPOMBICIOBBIX >KUBOTHBIX, CHUXEHUIO
IJIOIOPOAMsT TMOYB W T.1.). B0300HOBUMBIE MNPUPOAHBIE PECYpChl  IOA BIUSHUEM
JESITETLHOCTU YeJIOBEKa MOTYT CTaTh HEBO30OHOBUMBIMHU. DTO OTHOCUTCS K MOJIHOCTHIO
UCTPEOJICHHBIM BHJaM JKHBOTHBIX W PACTCHHH, K yTpPaueHHBIM B pe3yJbTaTe APO3UHU
nmoyBaM M Ap. OxpaHa BO30OHOBUMBIX MPHUPOJHBIX PECYPCOB JOJKHA OCYIIECTBIATHCS
MyTeM PAIMOHAJIBHOTO HMX HCMOJIb30BAHUA M PACHIMPEHHOr0 BOCHPOM3BOACTBA. OxpaHa
OMOJIOTMYECKUX PECYPCOB MMEET BaXKHOE 3HAUEHHE MPU CTPOUTEIHCTBE aBTOMOOUIIBLHBIX
J0pOT, MAarucCTPajdbHBIX TPYOONPOBOJOB, B THIPOMEIUOPATHBHOM CTPOUTEIBCTBE, MPHU
CENIbCKOXO3IMCTBEHHBIX paborax. [7aBHOe TIpuU OXpaHE BO300OHOBHMBIX MPUPOIHBIX
peCypcoB - 00eCneYuTh MOCTOSHHYIO BO3MOXHOCTh UX BOCCTaHOBJIEHHUA. Torjma OHU
CMOTYT CITY>KHTh YCJIOBEKY IIPAKTHYECKH OSCKOHEYHO.

2) Heucuepnaemvie (neucmowumvle) npupoonvie pecypcbi.

— 3TO KOJIMYECTBEHHO HEHUCCAKaeMas 4YacTh HPUPOJHBIX PECYpCcoOB (COTHEUYHas
SHEPrus, MOPCKWE TMPUIIMBBI, TEKyIlas BOJAA), HMHOIJA Clja OTHOCAT aTMmochepy u
ruapochepy, XOTs MpU 3HAYUTEIBHBIX 3arpsi3HEHUSIX AHTPOMOTreHHBIMM TOKCHUKAHTaMU
OHHM MOTYT TIEPEXOJINTh B KATETOPHUIO UCUEPITAEMBIX (BO30OHOBUMBIX).

Heo6xoauMo OTMETUTh, YTO MCMOJIb30BAHUE TEPMHUHA «HEHUCUYEpPIaeMble PEeCypChi»
He BriostHe koppekTHO. Kak yka3piBaeT B.B. Mapuiiies (2000), 1aHHyI0 TpyIIy peCcypcoB
MOHO Ha3BaTh TaK TOJBKO YCJIOBHO. HekoTopwie aBTOpPHI CUMTAIOT, YTO 'BBIJEICHUE
TPYNIB HEUCUYEPIIAEMBIX TPUPOIHBIX PECYPCOB — YAUBUTEIBHO CTOMKOE 3a0myxkiacHue"
(H.®. Peitmepc, 1994), u npuaepKuBaroTCs 3aKOHA OTPAaHUYEHHOCTU (MCUYEPIIAeMOCTH)
MPUPOJIHBIX pecypcoB Ha 3emiie. TakKe BBIICISIIOT:

PekpealiioHHBIE pecCYPCHI - 3TO IMPHUPOIHBIE PECYPChI, 00SCIIEUYNBAIOIINE OTIBIX U
BOCCTAHOBJICHHE 3/I0POBbS U TPYIOCIIOCOOHOCTH YEJIOBEKA.

OCTETUYECKHE PECYPChl — COYETAHHE ECTECTBEHHBIX (PAKTOPOB, MOJIOKUTEIHLHO
BO3JICHCTBYIOIINX HA yXOBHBIC OOraTCTBa YeIOBEKa.

JIEKIUSA 12 9KOJTOI'MYECKHUE NPOBJIEMbI COBPEMEHHOCTH

1. [TpoGaemsl 3arpsi3HeHUs1 aTMOC(EPHI.

2. Boansle pecypchl, 3arpsi3HEHUE OBEPXHOCTHBIX U MOJI3EMHBIX BOJ.
3. 3arpsi3HeHHE MTOYB U COBPEMEHHOE COCTOSIHUE MIOYBEHHBIX PECYPCOB.
4. [IpoGieMbl OXpaHbl PACTUTETBLHOTO U KHUBOTHOTO MHpA.

1. IIpo6aeMbl 3arpsiHeHUs1 aTMOC(epBI.

ATtmocdepa — HapykHast ra3oBasi 000JI04YKa 3eMIIH. 3 YaCTH:

1) Tponocdepa — Hmwxkuss yacth (10-18 kM Tommmua). 90% Maccel Bo3ayxa, BeCh
BOJSIHOM Tap.

2) Crparocdepa — cpennss gacThb (10 60 km). CoiepKUT 030HOBBIN CIIOM.

3) Nonocdepa — HapykHast yacThb (COTHH KM). Bce BemiecTBa B MOHU3UPOBAHHOM
COCTOSIHUH.




Cioii Bo3niyxa B 50-100 M oT mOBEpXHOCTU 3€MJIM — IPU3EMHBIN CIIOH.

W cTouYHMKY 3arpsi3HeHNS aTMOC(hepHI:

1) Ecmecmeenuvie (npupoomuvie) 3acpsznumeny: W3BEPKECHUE BYJIKAHOB, JICCHBIC
Mo>kKapbl, KOCMUYECKasl MbLIb.

2) Uckyccmeennvle (anmponozenubvie) 3a2pa3HUmentu:

a) Mexamudeckue 3azps3Humenu — BBIOPOCHI TMPOMBIIUIEHHBIX MPEANPUATHN
(LIeMEeHTHBIE 3aBOJIbl), IBIM OT CTOPAaHUS TOIUIMBA, caka U T.A. OCHOBHBIM MCTOYHUKOM
3arpsi3HEHUsI aTMOC(Epbl SBISIETCS MPOMBIIUIEHHOCTh (TEMJIOBBIE JJIEKTPOCTAHIUU U
TOTIKH TTPOMBITTUICHHBIX TPEITTPUATH).

[Tpumep: yronsnas TOC momuocThio 700 MBT 32 1 wac pabots! BeipabaTsiBaet 500
T COy, 0,151 CO, 71 SOy, 1,7 T NO, 0,05 T yrnesogopoaos, 0,7 T mbuIx.

OgHuMU W3 TIOCNIENCTBHM MEXaHUYECKOTO 3arps3HEHUs arMoc(epbl SBISIFOTCS
MapHUKOBBIN 2P(DEKT U CMOTH.

0) xumuuecxkue 3acpsa3Humenu — TBUICBUAHBIC WIM Tra3000pa3Hble BEIIECTBA,
CIIOCOOHBIC BCTYIATh B XMMHUYECKHUE PEAKIIMM: CepHUCTHIN ra3, SO,, SOz — BhIIEIAIOTCS
MIPU CXKUTAHUU YTJIA, CJIAHIIEB, HEQTU U JIP.; MOJUTFOTAHTHI — TSDKEJIbIe METaJUIbl U T. 1.

OgHuMHU U3 TOCJHEACTBUN XUMHUYECKOTO 3arpsi3HEHHs] aTMOC(ephl SBISIFOTCS
KHUCJIOTHBIC JTOKJIU U Pa3pyIIEHUE 030HOBOT'O CJIOS.

B) paouoakmueHvle 3azpsA3numenu — BBIOPOCHI PAJUOHYKIHIOB B pE3yJbTaTe
aBapuii Ha ADC, B3pBIBOB OpYXHS MAacCOBOrO MOpPaXKEHUs, OTXOAbl ATOMHOI'O
MPOU3BO/ICTBA.

[Ipumep: okono 30 crpan umeror ADC. 1 peakrop cpeaneit ADC pasen 1000
XUPOCUMCKHX O0MO. PannoakTuBHBIE OTX0JbI, OOpa3zoBaBmuecs mpu padore ADC,
octarotcs onacHeiMu Oonee 500 toic. net. [Lnyronust obpasyercs 180-220 kr/rom, XoTs
450 r ero, paBHOMEPHO pacrpeeieHHble B aTMoc(epe, CIOCOOHBI BBI3BaTh PaK JETKUX y
Kaxzaoro wurens 3emnn. Ilepuoa momypacnaga mioytoHust — 240 ThIC. JeT, crnocoOeH
BbI3bIBaTh MyTauuu yepe3 500 ThIC. JeT.

BozaeiicTBust aTMOC(hEpHBIX 3arpsi3HEHUN HA KUBbIE OPTaHU3MBbI:

1) 1 epynna onachocmu — paaMOAaKTHBHBIE BEIIECTBA, 00pa3yroIuecs mpu paboTe
ADC, aBapuii Ha HUX, a TAKXKE B Pe3yJIbTaTe UCIBITAHUM aTOMHOTO OpPYXHsl B aTMocdepe.
Haubonee omacubl — crpoHnuii-90, nesuit-134 u 137, mmyronmii-239. O6Gnagaior
KaHIIepOreHHBIMH 3P HEeKTaMHU.

2) 2 epynna onachocmu — KOHIICHTPUPOBAHHBIC Ta30BbIC BHIOPOCHI, 00pa3yroIiue B
aTMocepe TyCcThle TOKCHYECKHE TyMaHbl — CMOTH, KOHIIEHTpAIUsi 3arpsi3HUTENICH B
KOTOPBIX B HecKoJbko pa3 mperbimaer [IJIK. Bri3biBaroT 3a00seBaHMs AbIXaTEIbHOM,
CEPJIEYHO-COCYAUCTOM U JIp. CUCTEM OPTraHOB.

3) 3 epynna onachocmu — NOBBILICHHE TEMIIEPATYPHI B IIpeaenax ropoaos Ha 2-3°C
M0 CPaBHEHUIO C OKPECTHOCTSMU. Bener K TEIIoBOMY 3arpsi3HEHUIO aTMocdepsbl,
M3MEHEHHIO TEIUIOBOI'0 PeKUMa, IIUPKYISIUUA BO31yXa U T. 1.

s u3MepeHus: CTeNeHU 3arps3HeHusi arMocdephbl OMPENessiOT KOHIEHTPAIUIO
npumeceii B Mr/m° Bosgyxa. ComepiKaHHE NBUIM M a’po30JeH ONPENENsIOT [0 HX
BBITAJCHAIO B I/M° 3eMHOIl MOBEPXHOCTH. KauecTBO BO3IyXa XapaKTePU3yeTCs IpH
oMot [TJIK 3arpsasuaureneit. s kaxnoro 3arpsizaurens — csost TI/IK.

Meporpusitus 1o oxpate arMoc(epHoro Bo3yxa:

1) coBepuieHCTBOBaHUE, pa3pabOTKa M BHEAPEHUE TEXHOJOTHM, HMCKIIOYAIOIINX
BBIJICJICHUE TOKCUYHBIX BEIIECTB;




2) ynydllleHHe COCTaBa Pa3IMYHBIX BUOB TOILIUBA;

3) HCHOOJB30BAaHHE OYHUCTHBIX COOPYKEHUHM M CO3JaHHE MAJIOOTXOAHBIX U
0€30TXOJHBIX TEXHOJOTNYECKUX MTPOLIECCOB;

4) pa3MmenieHMEe HCTOYHHKOB 3arpsA3HEHUs BO3JyXa HAa OCHOBE THIATEILHOIO
aHanm3a reorpauueckux 0COOEHHOCTEN PernoHa;

5) pacuimpeHue U paudoHAIbHOE Pa3MENIEHUE 3€IEHBIX HACAKIECHUN U CAaHUTAPHO-
3aIUTHBIX 30H B rOpoAax.

2. Boanble pecypcebl, 3arpsi3HeHNE IOBEPXHOCTHBIX M MOJA3EMHBIX BO/IL.

['ycrora peunoit cetu B bemapycu — 25 km/100 km°. Ha teppuropun benapycu —
20,8 ThIC. pek, obmieit aauHoi 90,6 ThiC. kKM, cBbIlIe 90% - BOIOTOKH, JIMHA KOTOPBIX HE
npeBbimaer 10 km. Kpynueie pekn — 3anannas JIsuna, Heman, 3ananssiid byr, [uemnp,
[Tpunare. B benapycu cBoimie 10 Thic. 03ep (Hapour — 8 Thic. KMZ). Ha 1 xwurensa
npuxonures 20 M npecHod BoJbl B CyTkM. OJHAKO BOJA CHJIBHO 3arpsi3HSETCS.
OcCHOBHBIC 3arpsi3HUTENH: HEPTEMPOIYKThl, aMMOHUIHBIA U HUTPATHBIN a30T, (EHOJIBI,
OpraHUYeCcKue U OUOTEeHHBIE BEILIECTBA, COJIM TSKEIbIX MeTauioB. Ha coBpeMeHHOM 3Tane
MUHEpaau3anus NpUpoaHbIX BOJ Bo3pocia Ha 20%.

Jlns onpesienieHus: Kiacca 3arpsi3HEHHUS] MOBEPXHOCTHBIX BOJI MPUHSATA CIIEAYIOIIAs
rpajanus:

1) | — ouenp uncras Bofa; 2) Il — uncras Boga; 3) Il — ymepenno 3arps3nennas; 4)
IV — 3arpssuennas; 5) V — rpsasuas; 6) VI — ouens rpsiznas; 7) VIl — ype3BbruaitHo
rps3Hasl.

Hawnbonee rpsizHoii sBisiercs peka CBuciioub HUke ropoga Muncka. B 1992r. B
CBHCIIOUb EKECYTOYHO cOpachiBaioch 705 ThIC. M° CTOYHBIX BOJ.

K knaccy 3arpsi3HEHHBIX OTHOCSITCS:

1) p. CBucnoub — r. MUHCK;

2) p. Myxoger — r. KoopuHn, XKabunka, bpecr;

3) p. Poita — c. PagBanuuuy;

4) p. Jlecnas — r. Kamener;

5) p. Sccenbna — 1. bepesa;

6) p. Y3a —r. 'omens;

7) p. Auenp — r. Morures;

8) Bogoxpaununuiie Jlommwuia — r. MuUHCK.

3arpsi3HeHHs] BOJI — W3MEHEHHWE COCTaBa WM CBOWCTB BOABI B pPE3yJbTaTe
MIPOU3BOJICTBEHHOMN U OBITOBOM JIEATEIILHOCTH HACETICHUS.

VI cTOYHMKY 3arpsi3HEHUS BOJIOEMOB:

1) bvimogvie u npomviuiieHHblE CIMOKU

a) He()TSIHOE 3arps3HEHUE BOJIOEMOB — MPU cOpOcCax HEOUYHUIIEHHBIX CTOYHBIX BOJI
HedTernepepadaThIBAIOMIUX M HEPTEXMMHUECKUX  MPEANPUATHN;  BOAHBIA U
KEIIe3HOIOPOKHBIN TPAHCIIOPT; CTOKH HedTeba3, rapaxeil, MaCTepCKHUX U T.1.

0) oOoTXOoABl IEUIIOJIO3HO-OYMa)KHOM, XMMHYECKOW, METaJUTypruuecKo U
nepeBooOpadaThIBaIOIIEH TPOMBIIIIICHHOCTEH.

B) OTXOJIBl aTOMHOU MTPOMBIIIUICHHOCTH (PaJMOAKTHBHOE 3arpsi3HEHNE BOJOEMOB).

) OBITOBBIE CTOKH (KaHAIU3ALUA U OTXOJIbI OBITOBOM JEATEIHHOCTH YEIOBEKA).

2) Bvibpocvl monausHo-cmazouHvix npooOykmoas ogueameliell 600H020 MPAHCHOpMA.

3) IIpodykmui enuenuss cmeonios oepedbes npu cniaege iecq.




4) Yoobpenus u sooxumuxamol ¢ c/X noaei, cmMvlmole 00HCOEBbIMU UNU MATbIMU
gooamu.

Buzel 3arpsa3HeHU BOJIOEMOB:

1) Munepanvruoe 3acpsznenue — CTOYHBIC BOJBI C COJEPKAHUEM Pa3IMIHBIX
MUHEpaJIbHBIX COJIEH (IeCKa, TJIMHbI, KUCIIOT, IIET04Yei, MUHEpPaIbHBIX Macenl U JIp.).

Hcrounuku MUHEPAIBHBIX 3arpsI3HEHUN: METaJIIypru4ecKue,
HedTenepepadaThIBaOMINE, TOPHOIOOBIBAIOIINE, MAIIMHOCTPOUTEIBHBIE TPETPUSITHSI.

2) Opeanuveckoe 3aepsisHeHue — OBITOBBIC CTOKH TOPOJIOB, OTXOJbI KOKEBEHHBIX,
LEJUTIOJI03HO-0 yMa)KHBIX, MTUBOBAPEHHBIX U JIP. TPOU3BO/ICTB.

a) OMOJIOTMYECKHUE 3arpsI3HUTEIH:

® pacTUTENIbHbIE — OCTaTKU Oymaru, pacTUTEIbHOI'O Macja, OCTaTKH IUIOZOB,
OBOIIICH, PACTUTEIBHBIX KOPMOB U Ap. OCHOBHOE 3arpsi3HSIOIIEE BEIIECTBO —
yTIEpO/I.

® JKUBOTHBIE — (DPU3MOJIOTMYECKHUE BBIJICICHUS YEJIOBEKAa M JKUBOTHBIX, BOJIBI
00€H, OCTaTKU >KHPOBBIX W MYCKYJIBHBIX TKAaHEW, KJICEBBIC BEIIECTBA U JP.
OcHOBHOE 3arps3HsIOIIEe BEIECTBO — a30T.

0) OakTepHalibHbIE 3arPS3HUTENN: JPOXKIKEBbIE U IUIECHEBBIE TPUOKH, OaKTEPUU U
MUKPOCKONTUYECKHUE BOJOPOCIH, CTOKM KOXXEBEHHBIX 3aBOJIOB, OOJIbHMII, BETEPUHAPHBIX
Je4eOHuUIl U T. 1.

3) Tennosoe 3aepsaznenue — COPOC HArPETHIX CTOYHBIX BOJ mpeAanpusatuii u TOC.

TIpuMep: IPEANPUSTHS CICKAIOT BOAY, Harperyio g0 30°C. Pesyibrar — HBereHue
BOJIbI M3-32 PAa3BUTHS BOJOPOCIEH, pa3fiokeHue OMoMacchl — YMEHBIIEHUE KOIUYECTBa
O, — pa3BuTHE aHAIPOOHBIX MPOIECCOB — YCHICHHE TOKCUYHOCTH 3arpsi3HUTENCH.

[locnencTBys 3arpsa3HeHUs TUAPOCQEPBI:

ITog BO3aEHCTBUMEM 3arps3HSAIONIMX BEIIECTB B MPUPOAHBIX BOAAX MPOUCXOMST
WU3MEHEHMUsI, KOTOPhIE MOXHO MOIPA3CINTh:

1) Ilepsuunvie uzmenenus — CICACTBHUS MPSIMOTO JCHCTBHS TOKCHYHBIX BEIIECTB Ha
NPUPOAHBIE BOJIBI;

2) Bmopuunvie uzmenenus — IPA B3aUMOJCHCTBHH 3arPS3HSIONIMX BEIIECTB MEKIY
co0O0# WJIM COCTaBHBIMH YaCTSIMH BOJIbI — 00pa3ylOTCsS HOBBIE BEIIECTBA, OKA3bIBAIOIINE
HEraTHUBHbBIEC BO3/IECHCTBHUS;

3) Tpemuunvlie usmenenuss — HapPYIICHUE B3aUMOCBA3CH B XHUMHYCCKHX H
OMOJOrMYECKUX MpOoIeccax B BOJOEMax — CHUKEHUE NPOAYKTUBHOCTH BOJIOEMOB.

JlmHaMHUKa I3MEHEHUH B BOJI0EMaX MOJ BO3JICUCTBUEM 3arpSI3HUTEIICH:

1) mosiBiieHHME Ha MOBEPXHOCTH BOABI IATEH, MIIEHOK, XJIONbEBUAHBIX CTYCTKOB H
JIPYTUX BEUIECTB;

2) OTJIO)KEHHME ATUX BEIIECTB Ha JHE B BUJIE OCAJIKOB;

3) U3MEeHeHHe MPO3PAYHOCTH, TEMIIEPATyPhI, IIBETA, BKyCa U 3amaxa BOJIbI;

4) yMeHbIIIEHUE KOJTUYECTBA pacTBOPEHHOT0 Oy;

5) u3MeHeHHe XapaKkTepa peakIUu Cpelbl, TMOSBICHWE HOBBIX BEIIECTB U
COCIUHCHUM;

6) W3MEHEHHME KOJMYECTBA MW BHJIOBOIO COCTaBa OakTepuil — TMOSBICHUE
00J1€3HETBOPHBIX OAKTEPHUH;

7) W3MEHEHHE BUIOBOTO COCTaBa W YHMCICHHOCTH MOJUTIOCKOB, PHIO M Jp. BOJHBIX
KUBOTHBIX;

8) MCUE3HOBEHUE BOJIHBIX JKUBOTHBIX;




9) 3apactaHue BOJOEMOB BOJOJIOOMBBIMH PACTEHUSIMU M OOpa3OBaHHE Ha JIHE
WJIMCTHIX HAHOCOB (3a00JIaunBaHue).

MeporpusiTus 1o oxpaHe ruapocdepst:

1) pa3paboTka u co3gaHue OECCTOYHBIX TEXHOJIOTHYECKUX CUCTEM;

2) nmepepaboTKa OTXO0/I0B MPOU3BOICTBA JIJISl TTOJYYCHHS] BTOPHYHBIX MaTepHUaTbHbIX
pPECYpCOB;

3) co3maHue TakuxX MPOLIECCOB JJI MOJYYEHHS] HEOOXOAMMON NPOAYKINU, KOTOPbIE
OBl UCKJTIOYaIu 00pa30BaHKE TOKCUYHBIX OTXO/OB;

4) cozmaHNe TMPOMBIIUICHHBIX KOMIUIEKCOB, 00ECIIEUMBAIONINX 3aMKHYTHIE MTOTOKH
CBIPbS U OTXOJ/I0B NMPOU3BOJICTBA;

5) o4KCTKa CTOYHBIX BOJ:

a) MEXaHUYeCKas — C MOMOUIbI0 OTCTOMHHUKOB, JIOBYIIEK U (PUIBTPOB;

0) xuMuyeckasi — 100aBJIeHHE B CTOUHbBIE BOJbI PEAreHTOB, BCTYMAIOIINX B PEAKIIUU
C TOKCUKAHTaMU, B PE3yJbTaTe Yero MOCIeIHNE BHIMAJAI0T B OCAJIOK;

B) Owuosornyeckas — UCHOIb30BAaHUE MUKPOOPIaHU3MOB ISl  pa3pylleHUs
OpPTaHUYECKUX U MUHEPATIbHBIX 3arPA3HEHUI.

3. [IpobJemMa 3arpsi3HeHHs I0YB ¥ MepbI 110 60pb0e ¢ HUM.

3eMenbHbIe (IIOYBEHHBbIE) pecypcbl — COBOKYIHOCTb 3E€MENIbHBIX MAaCCHBOB,
UCIIOJIB3YEMBIX WJIM JOCTYIIHBIX JUIS UCIIOJIB30BAHUS B XO35MCTBEHHBIX LIEIIAX.

I'maBHas MpUYMHA UCTOLIEHHUSI 3€MEJIBHBIX PECYPCOB — IPO3Us MOYB.

Jpo3usl — IMPOLECC Pa3pPYyLICHUS U MEPEHOCA MOYBBl U MOACTWIANIIHUX €€ IOPOJ
BOJIOM, BETPOM WJIM B PE3YJIbTATE XO3AUCTBEHHOMN AEATEILHOCTH YEJIOBEKA.

Buabl 3po3uu:

1. TexHorenHass 3po3usi MO4YB — OOYCIIOBJIEHA XO3SHUCTBEHHOW JIESTENBHOCTHIO
yesoBeKka. IIpMYMHbBI TEXHOTEHHOU dPO3UH:

1) ITozeMHbIE U OTKPBITHIE Pa3pabOTKHU MOJIE3HBIX UCKOMAEMBbIX;

2) SlnoxumMuKaThl ¥ U30BITOYHOE BHECEHUE MUHEPAIIbHBIX YA0OPEHUH;

3) [IpompbltniuieHHBIE OTOPOCH! U CTPOUTEIBHBIN MYyCOD;

4) CBanku ropoJios;

5) VYnnorHeHwe TOYBBI B PE3YJIBTATE YPE3MEPHOIO JABJIEHUS HAa HEE XOJI0BOM
YacThIO C/X MAIIMH U KOJIeCaMU aBTOMOOUJIIEH.

2. BerpoBasi M BoOgHasi JpPO3UsI — HE CBfA3aHA C JICATEIBHOCTBIO YENOBEKA,
00yCIIOBJIEHA €CTECTBEHHBIMU IPOIIECCAMHU.

bopn0a ¢ ncromeHueM 3eMeJIbHbIX PECYPCOB:

['maBHOE cpencTBO OOpHOBI — MeJiMOpalMs 3eMellb — CHUCTEMa MEPOIPHUITHIA,
HaIIPAaBJIIEHHBIX HA YJIy4lI€HWE BOJHOIO PEKHMMAa M IOYBEHHBIX YCIOBUN TEPPUTOPHH.
OOecrnieunBaeT TMOBBIMIEHUE IUIOAOPOJAMS TOYBBl M PALMOHAIBHOE HCIOIb30BAHUE
3€MEJIbHBIX PECYPCOB.

MenuopaTuBHBIE MEPONIPUSITHS:

1) oporieHue u oCcylIeHHE 3€MEITb;

2) peryaupoBaHUE TEUEHUS PEK U IIOBEPXHOCTHOI'O CTOKA BOJBL;

3) yCTpOMCTBO THIAPOTEXHUYECKUX COOPYKEHUM € LENbIO TPEAOTBPAILEHUS SPO3HH;

4) yny4diienre GU3NKO-XUMUYECKHUX CBOMCTB MTOYBHI;

5) NOYBO3AIUTHOE JIECOHACAKICHUE;




6) yOOpKka M YHUYTOXXEHHE KYCTAPHUKOB, BAJIYHOB W KaMHEH, BbIPABHUBAHUE
MTOBEPXHOCTH TOYB.

Bce nepeuuncieHHble MEIMOPATUBHBIE MEPOIPUATHS HAIPABICHBI HAa YIy4llICHHUE
MOYBEHHBIX YCIOBUN U OXpaHy UMEIOUIUXCS 3€MENbHBIX PECYPCOB.

Oxpana 3emejb — KOMIUIGKC CJIOXKHBIX TEXHUYECKUX U OHOJIOrMYECKHUX
MEpOIPUSATUNA, HANPABICHHBIX HAa BOCCTAHOBJICHHE MPOJYKTHUBHOCTH W CAHUTAPHOIO
COCTOSIHUSA 3€EMEINb U YIYUYIIEHUE UX 3CTETUYECKOro 00IuKa.

JUIst TOCTHKEHUS TOCTaBICHHBIX 3a]a4 MPUMEHSETCS PeKyJbTHBAIUA 3eMejb —
COBOKYITHOCTh MH)KEHEPHO-TEXHUYECKHUX, MEIUOPATUBHBIX, arpOTEXHUYECKUX U APYIHX
MEpPOTIPUSATUNA MO BOCCTAHOBJICHUIO OMOJIOITMYECKOW NPOAYKTUBHOCTH U YIYUIIEHUIO
BHEIIIHEr0 00JIMKa HAPYIIEHHBIX 3€METIb.

2 3Tana pexkyJbTHUBAIIUM:

1) [opnomexnuueckuii >man: TIOATOTOBKA TEPPUTOPUU JUIi OCBOCHHS —
IUIAHUPOBAHWE OTBAJIOB, BBIPABHUBAHWE IIOBEPXHOCTH, HAHECEHHWE HAa IOBEPXHOCTH
TJI0JIOPOAHOTO (T'YyMYCHOI'0) CJIOS TTOYBBI, METTUOPATUBHBIE PAOOTHI.

2) bBuonocuyeckutl >man: MEPONPHUSITHS IO BOCCTAHOBICHUIO OHOJIOTHMYECKOTO
IJIOJIOPO/IMSI TOYB — MOCAJIKA JIPEBECHBIX WJIM KYCTAPHUKOBBIX PACTEHUM, BhIpAIIUBAHUE
C/X KyJIbTYP.

4. IIp006.J1eMbI 0XPAHBbI PACTUTEILHOI0 M KMBOTHOI0 MMPA.

B cBsa3u ¢ ycwieHHMEM aHTPONMOreHHOW HArpy3KH YBEIWYMBAECTCS TEHACHIUS K
00€THEHUIO0 BUJIOBOTO Pa3HOOOpa3us €CTECTBEHHON PAaCTUTEIBLHOCTH U KUBOTHOTO MHpA.
MHuorue Buabl ucuesnu ¢ auna 3emun. B 1978r. Ha 14 renepansHoit accambiee MCOII
BIIEPBBIE TOJHUMAETCA TpoOeMa COXpaHEHUs] OMOJIOTMYECKOT0 pPa3HOOOpaswsi BHUJIOB
HE3aBUCUMO OT HMX SKOHOMHUYECKOI'0 3HaueHus — co3ganue Meskaynapoanoii Kpacnoi
Kuuru.

1974r. — na reppuropuu CCCP co3nana Kpacnas Kuura CCCP.

Bce oxpansiemblie Buabl B KpacHoi KHure mojae1eHbl Ha KATErOpum:

1 kamezopusn (CR): Buapl, HaXOASIIAECS IO YIPO30M MCUE3HOBEHUS, CIACCHHE
KOTOPBIX HEBO3MOXKHO 0€3 OCYIIECTBICHHUS CIEHHAIbHBIX Mep (EBpoIeiicKas HOpKa,
yepHO300asi Trarapa, CKOMa, 3Meesl, OONbIION MOMOPIUK, OpJIaH-KAPJIHK; CTEpJIsb,
pyubeBas ¢Gopesb, OOBIKHOBEHHBIN XapuyC, CHIPTh, ycad; >KEeMUyXHHUIA OObIKHOBEHHAS,
XBOIII MOJIEBOM, MUXTa Oenasi, JamyaTka CKajibHasl, ITPBIIIHUK MY>KCKOH).

2 kamezopus (EN): BHIbI, YMCICHHOCTh KOTOPBIX €Ille OTHOCHTEIBHO BEJIHMKA, HO
CoKpariaercss karacTpopuyecku ObICTPO, YTO B HENAJEKOM OyaylleM MOXET MOCTaBUTh
WX TOJ YIPO3y HMCUE3HOBEHHS (E€BPOMEUCKHI 3yOp, PhICh, OPEITHUKOBAsI COHS, OYypHIA
MeABEIb, TMTAHTCKass M Maljlag BEUYEpHMIIA, Majas TOoraHka, OOJblIasi BbIb, CEPBIH
KypaBiib; OOJOTHAsl uepernaxa, MeJsHKa; KaMbllloBas xaba; OpOHEHOCEI CBS3aHHBIH,
KYK-OJIEHb, IIIMEJIb MOXOBOIA; IJIayH OOBIKHOBEHHBIH, KyBIIMHKA Oelias).

3 kamezopua (VU): peaxue BUIBI, KOTOPBIM B HACTOSAIICE BPEMsl €Ille HE TPO3UT
MCYE3HOBEHHE, HO BCTPEYAIOTCS OHU B TaKOM HEOOJBIIOM KOJWYECTBE, YTO MOTYT
MCYE3HYTh PU HEOIArONMPUATHOM U3MEHEHUU CPEIbl, MTOJ1 BO3ICUCTBUEM MPUPOIHBIX WU
aHTPOTIOTCHHBIX (HaKTOPOB (0OapCcyk, cepolnekas IOTaHKa, YEpHBIA aucCT; 3EIICHUYK
HEenapHbIii; KyObIKa xenras, charuym Jlunbepra).

4 kamezopus (NT): BUIbI, YUCICHHOCTD M COCTOSTHUE KOTOPBIX BBI3BIBACT TPEBOT'Y,
OJTHAKO, HEJTOCTATOK CBEJCHUI HE MO3BOJIET OTHECTH UX HU K OJTHOM M3 BBINMICYKa3aHHBIX




KaTeropuil (cazoBasi COHS; pbDKas Iamis, ondanka; rpeden lunumyc; xapa rpyOas,
napMelns capaguo3Has).

JUis coxpaHeHUs! BUJIOBOTO pa3HOOOpPA3usl KUBOTHBIX M PACTEHHM OCYIIECTBISIOT
pSI Mep, TAKUX KaK CO3[JaHUE 3allOBETHUKOB, 3aKa3HUKOB, HAIMOHAJIbHBIX MAPKOB U JP.

3anoBeHUK — 0c000 oXpaHsiemas NPUPOJHAs TEPPUTOPHs, HABEYHO MU3BSTAS U3
XO3SIMCTBOBAHMS, Ha KOTOPOH OXpaHSAETCS BECh MPUPOIHBIA KOMIUIEKC, M BBIMOTHIIOTCS
Hay4YHbIE UCCIICIOBAHUS.

3aKka3HMK — TEpPUTOpUS, HA KOTOPOHl B TEUYEHHE OINPENEICHHOro Iepuoja
YCTaHOBJICH PEKUM OXpaHbl )KUBOTHBIX, PACTEHUN U APYTUX KOMIIOHEHTOB MPHPOIHOTO
KOMILIEKCA.

HaumoHna/IbHBII Nmapk — oxpaHsemas TEpPUTOPHs, NPEACTABIAIONMAS OCOOYIO
HKOJIOTUYECKYI0, HCTOPHUYECKYI0O M OSCTETHUECKYIO0 LEHHOCTb. OXpaHseT HNPUPOAHbIE
KOMILJICKCHI.

IIpupoanblii mapk — TEppUTOpHUs, BBIACNSIEMas [JIsI OXPaHbl MPUPOTHBIX
JaHamWAagTOoB, a TAKXKe JJIsl OTAbIXAa U TypU3Ma.

JIEKIUA 12 SKOJOI'MYECKUE ITPOBJEMbBI COBPEMEHHOCTH

1. [TpoGnemsl 3arpsi3HeHUsI aTMOC(EPHI.

2. BoaHsble pecypcbl, 3arpsi3HEHNE TOBEPXHOCTHBIX U MOI3EMHBIX BOJ.
3. 3arpsA3HEHME OYB U COBPEMEHHOE COCTOSIHUE IIOUYBEHHBIX PECYPCOB.
4. [IpoGeMbl OXpaHbl PACTUTEIBLHOTO U KHUBOTHOTO MHpA.

1. IIpo6aembl 3arpsi3HeHUs1 aTMOC(epbI.
ATtmocdepa — HapykHast ra3oBasi 000JI09Ka 3eMIIH. 3 YaCTH:




1) Tponochepa — HuxHss yacTh (10-18 kM Tonumua). 90% maccsl Bo3ayxa, BeCh
BOJSIHOM Tap.

2) Ctparocdepa — cpenssist 4actb (10 60 km). ComepKUT 030HOBBIN CIIOM.

3) Nonocdepa — HapykHast 4yacTh (COTHH KM). Bce BemiecTBa B MOHU3UPOBAHHOM
COCTOSIHUH.

Cioii Bo3niyxa B 50-100 M OT mOBEpXHOCTH 3€MJIM — IPU3EMHBIN CIIOH.

W cTouYHMKY 3arpsi3HeHNS aTMOC(hepHI:

1) Ecmecmeennvie (npupoomusie) 3acpsaznument. U3BEPKEHUE BYJIKAHOB, JICCHBIC
MOKapbl, KOCMUYECKas! TbLIb.

2) Uckyccmeennvle (anmponozenivie) 3a2psazHument:

a) MexaHuueckue 3azpsA3Humenu — BbIOPOCHI MPOMBIIUIEHHBIX NPEANPUATUN
(IIeMeHTHBIEC 3aBOJIbI), IBIM OT CTOpaHUs TOIUIMBA, caka U T.J. OCHOBHBIM HCTOYHUKOM
3arpsi3HEHUsT aTMOC(Epbl SBISIETCS MPOMBIIUICHHOCTh (TEIJIOBBIE 3JIGKTPOCTAHIUU U
TOTIKY MTPOMBITTUICHHBIX TPEITTPUATHI).

[Tpumep: yronsnas TOC momuocThio 700 MBT 32 1 wac pabotsl BeipabaTsiBaet 500
T CO,, 0,151 CO, 71 SOy, 1,7 T NO, 0,05 T yrineBogopoaos, 0,7 T mbUTH.

OgHuMU W3 TIOCNIENCTBHM MEXaHUYECKOTO 3arps3HEHUs aTMoc(epbl SBISIFOTCS
MapHUKOBBIN 3PHEKT U CMOTH.

0) xumuuecxkue 3acpsa3Humenu — TBUICBUAHBIE WIM Tra3000pa3Hble BEIIECTBA,
CIIOCOOHBIE BCTYMAaTh B XUMUYECKHE PEaKIUU: CEpHUCTHIN Ta3, SO,, SO3; — BbIAEIAIOTCS
TIPY C)KUTAHUU YTJIs, CIIAHIIEB, HEPTH | JIP.; TIOJUTFOTAHTHI — TSKEIIbIE METAILIBI U T. .

OgHuMU U3 TOCIEACTBUN XUMHUYECKOTO 3arpsi3HEHUs aTMocdephl SIBISIOTCA
KHUCIIOTHBIE JTOKIM U pa3pylI€HHuEe 030HOBOT'O CIIOS.

B) paouoakmueHvle 3acpsA3Humenu — BBIOPOCHI PAJUOHYKIHIOB B pE3yJbTaTe
aBapuii Ha ADC, B3pBIBOB OpYXHSI MAacCOBOIO TMOPaXKEHUs, OTXOAbl ATOMHOI'O
MPOU3BO/ICTBA.

[Ipumep: okono 30 ctpan umeror ADC. 1 peakrop cpeaneit ADC pasen 1000
XUPOCUMCKHX O0oMO. PannoakTuBHBIE OTXOJbI, OOpa3zoBaBmiuecs mnpu padore ADC,
octarotcs onacHbiMu Oonee 500 toic. net. [lnyronust obpaszyercs 180-220 kr/rom, XoTs
450 r ero, paBHOMEPHO paclpeeneHHble B aTMoc(epe, CIOCOOHBI BBI3BaTh PaK JETKUX y
Kaxzaoro skurens 3emiu. Ilepuox momypacnana miaytoHust — 240 ThIic. JeT, crnocoOeH
BbI3bIBaTh MyTaluu uepe3 500 ThIC. JeT.

BozaeiicTBus aTMOCc(hepHBIX 3arpsi3HEHUN Ha KUBbIE OPTaHU3MBbI:

1) 1 epynna onachocmu — paaMoOaKTUBHBIC BEIECTBA, 0Opa3yroIIuecs Npu padore
ADC, aBapuii Ha HUX, a TAKXKE B Pe3yJIbTaTe UCIBITAHUM aTOMHOTO OpPYXHsl B aTMocdepe.
HaubGonee omacupl — crpoHnmii-90, meswmii-134 u 137, mnyronmit-239. O6manmaroT
KaHI[EPOTreHHBIMH 3P EeKTaMHU.

2) 2 epynna onacHocmu — KOHIICHTPUPOBAHHBIE Ta30BbIC BBIOPOCHI, 00pa3yoie B
aTMocepe TyCcThle TOKCHYECKHE TyMaHbl — CMOTH, KOHIIEHTpAIUsi 3arpsi3HUTENICH B
KOTOPBIX B HECKOJbKO pa3 mpeBwimaer [IJIK. Bri3biBaroT 3a00s1eBaHMs AbIXaTEIbLHOM,
CEpJEYHO-COCYITUCTOM U JIp. CUCTEM OpPI'aHOB.

3) 3 epynna onachocmu — NOBBILICHHEE TEMIIEPATYPHI B Ipeaeaax ropoaos Ha 2-3°C
[0 CPAaBHEHUIO C OKPECTHOCTAMH. BemeT K TEeIIoBOMYy 3arps3HEHHIO aTMocdepsl,
M3MEHEHHIO TEIUIOBOTO PEKUMa, IIUPKYISIUUA BO31yXa U T. 1.

JIist M3MepeHusi CTENEeHU 3arps3HeHus aTMoc(ephbl OMPEACSIIOT KOHIICHTPAIUIO
npumeceii B Mr/m° Bosgyxa. ComepiKaHHE NBUIM M a’po30JeH ONPENENsIOT [0 HX




BBITAJCHAIO B I/M° 3eMHOIl MOBEPXHOCTH. KauecTBO BO3IyXa XapaKTePU3yeTCs IpH
nomom 1IJIK 3arpssaurenen. [ns kaxnoro 3arpszaurens — csos [IJIK.

MeponpusTtus no oxpaHe arMoc(hepHOro Bo3ayxa:

1) coBepuieHCTBOBaHUE, pa3pabOTKa M BHEAPEHUE TEXHOJOTHM, HMCKIIOYAIOIINX
BBIJICJICHHE TOKCUYHBIX BELIECTB;

2) ynydllleHHe COCTaBa Pa3IMYHbIX BUOB TOILIUBA;

3) HCHOJB30BaHHE OYHUCTHBIX COOPYXEHUHW M CO3JIaHHE MAJIOOTXOAHBIX U
0€30TXOHBIX TEXHOJIOTHYECKUX TPOIIECCOB;

4) pa3MmenieHME HCTOYHHKOB 3arpsA3HEHUs BO3JyXa HAa OCHOBE THIATEIbHOIO
aHanM3a reorpauueckux 0COOCHHOCTEN PEruoHa;

5) pacuimpeHue U paudoHAIbHOE Pa3MENIEHUE 3€IEHbIX HACAKIECHUN U CAHUTAPHO-
3aIUTHBIX 30H B ropoAax.

2. Boanble pecypcehl, 3arpsA3HEHNE TOBEPXHOCTHBIX M MOA3EMHBIX BO/I.

I'ycroTa peunoii cetr B bemapycu — 25 km/100 km°. Ha teppuropun bemapycu —
20,8 ThIC. pek, obmieit quuHoi 90,6 ThiC. kKM, cBbIlIe 90% - BOIOTOKH, JIMHA KOTOPBIX HE
npeBbimaer 10 km. Kpynueie pekn — 3anannas /Isuna, Heman, 3anannsiii byr, [{nemnp,
IIpunsars. B Benapaycn ceoimie 10 ThIc. 03ep (Hapous — 8 ThIC. kvM°). Ha 1 skurens
npuxoautrcss 20 M~ mnpecHod BOAbl B CyTKM. OJHAKO BOJAa CHJIBHO 3arpsi3HSIETCS.
OcHOBHBIE 3arpsi3HUTENN: HEDTENPOIYKTh, aMMOHUUHBIA W HUTPATHBIM a30T, QEHOJbI,
OpraHMYecKue U OMOTreHHbIE BEUIECTBA, COJIM TSHKEbIX MeTalioB. Ha coBpeMeHHOM 3Tarie
MUHEpaau3anus NpUpoaHbIX BOJ Bo3pocia Ha 20%.

Jlist onpeenenus Kiacca 3arpsA3HEHUs] MOBEPXHOCTHBIX BOJ MPUHSTA CeNyIoIas
rpajaus:

1) | — ouenp uncras Bofa; 2) |l — uncras Boga; 3) Il — ymepenno 3arps3nenHas; 4)
IV — 3arpssuennas; 5) V — rpsasnas; 6) VI — ouens rpssHas; 7) VIl — ypes3BbryaitHo
rps3Hasl.

Haubonee rpsizHoii sBasiercsa peka CBucioub HUke ropoga Muncka. B 1992r. B
CBHCIIOUb EKECYTOUIHO cOpachBaIoch 705 THIC. M° CTOYHBIX BOJL.

K kiaccy 3arpsi3HEeHHBIX OTHOCSITCSA:

1) p. CBucnousb — r. MUHCK;

2) p. Myxoger — r. Koopun, XKadunka, bpecr;

3) p. Prita — c. PagBanuuuy;

4) p. JlecHas — r. Kamener;

5) p. Sccenbna — 1. bepesa;

6) p. ¥Y3a —r1. ['oMernb;

7) p. Auenp — r. Morures;

8) Bogoxpanunuiie Jlommwuia — r. MuHCK.

3arpsi3HeHHs] BOJI — W3MEHEHHWE COCTaBa WM CBOHCTB BOABI B pPE3yJbTaTe
MIPOU3BOJICTBEHHOMN U OBITOBOM JIEATEIILHOCTH HACETICHUS.

W cTOYHMKY 3arpsi3HEHUS BOJIOEMOB!

1) Bvimogvie u npomviuiieHHble CIMOKU

a) He()TIHOE 3arps3HEHUE BOJIOEMOB — MPHU cOpOcCax HEOUYHUIEHHBIX CTOYHBIX BOJI
HedTenepepadaThIBAIOMIUX M HEPTEXUMHUECKUX  MPEANPUATHN;,  BOAHBIA U
KEJIE3HOIOPOKHBIN TPAHCIIOPT; CTOKK HeTeda3, rapaxeil, MaCTepCKHUX U T.A.




0) oTXoABl UEIIOJIO3HO-OYMaXKHOM, XMMHUYECKOW, METaUIypruuecko u
nepeBo0o0padaThIBAONIEH TPOMBIIIICHHOCTEH.

B) OTXOJIbl aTOMHOU MPOMBIIUICHHOCTH (PaJMOAKTUBHOE 3arpsi3HEHUE BOJOEMOB).

') OBITOBBIE CTOKHU (KaHAJIM3AIMs U OTXO/Ibl OBITOBOM JEATEILHOCTH YEJIOBEKA).

2) Bvibpocbl monaueHo-cMazounslx npoOYyKmos oguzamereti 00H020 MPAHCHOpma.

3) IIpooykmui eHueHus cmeonos depegbes npu cniase aecd.

4) Yoobpenus u sooxumuxamsl ¢ c/x nojetl, CMblmbvle 00HCOEBbIMU UIU MATbIMU
800aMuU.

Buebl 3arpsa3HeHUi BOJIOEMOB:

1) Munepanvroe 3acpssnenue — CTOYHBIC BOJIBI C COJCPKAHHEM PAa3IUYHBIX
MUHEPAJIbHBIX COJIeH (MecKa, TJIMHBI, KUCIIOT, MIeI0Uei, MUHEepaIbHBIX Macel | JIp.).
HcTounnku MHHEPaAIbHBIX 3arpsi3HEHUMN: METAJLTyPrAY€ECKHUE,

HedTenepepadaThIBaOIINEe, TOPHOI00BIBAIOIINE, MAIIMHOCTPOUTEIbHBIE MPEITPUATHSI.

2) Opeanuueckoe 3aepsisHeHue — OBITOBBIE CTOKH TOPOJIOB, OTXOJbI KOKEBEHHBIX,
LEJITI0JI03HO-0yMaXKHbIX, TMBOBAPEHHBIX U JP. IPOU3BOACTB.

a) OMOJIOrMYECKUE 3arpsI3HUTENU:

® pacCTUTENIbHbIE — OCTAaTKH Oymaru, pacTUTEIIbHOI'O Macja, OCTaTKU IUIOZOB,
OBOILIEH, PACTUTEIBHBIX KOPMOB U Ap. OCHOBHOE 3arpsA3HSIOIIEE BEMIECTBO —
YTIIEPOA.

® KMBOTHBIE — (D)U3HOJIOTMYECKHE BBIICICHUS YEIOBEKAa U YKUBOTHBIX, BOJBI
00€H, OCTAaTKU >KMPOBBIX W MYCKYJIBHBIX TKAaHEW, KJIeeBbIe BEIIECTBA U P.
OCHOBHOE 3arps3HSIOIIEE BEIECTBO — a30T.

0) OGakTepHalibHbIE 3arPS3HUTENH: TPOKKEBbIE U TUIECHEBBIC TPUOKH, OaKTEpUU U
MUKPOCKOITMYECKHE BOJOPOCIH, CTOKH KOKEBEHHBIX 3aBOJIOB, OOJIbHMII, BETEPUHAPHBIX
Je4yeOHUI] U T.A.

3) Tennosoe 3aepsaznenue — cOPOC HarPEThIX CTOYHBIX BOJ Hpeanpustuii u TOC.

[Ipumep: mpeanpusaTUs CIIyCKarOT BOAY, HArpeETYIO 10 30°C. Pesynprar — nBerenue
BOJIbl M3-32 Pa3BUTHUSL BOJOPOCIEH, pa3iiokeHne OMoMacChl — yMEHbIIEHHE KOJIMYeCTBa
O, — pa3BuTHE aHA3POOHBIX IPOLECCOB — YCUIEHHE TOKCUYHOCTH 3arpsI3HUTENEH.

[ocnencTBus 3arpsa3HeHUs: THAPOCHEPHI:

[Ton BO3nEWCTBHEM 3arps3HSIONIMX BEIIECTB B MPUPOJHBIX BOAAX MPOUCXOIST
WU3MEHEHUS], KOTOPBIE MOYXKHO IMOAPA3AEIHTD:

1) Ilepsuunvie uzmenenuss — CICACTBUS MPSIMOTO JICHCTBHS TOKCUYHBIX BEIIECTB HA
PUPOAHBIE BOJBI;

2) Bmopuunvie uzmeHenus — MPHA B3aUMOJCHCTBUH 3arps3HSIONINX BEIIECCTB MEXTY
co0O0I WK COCTaBHBIMHU YaCTSIMH BOJIbI — 00Opa3yloTCs HOBbIE BEIIECTBA, OKA3bIBAIOLINE
HEraTUBHBIE BO3/1EUCTBUS;

3) Tpemuunvie usmeHeHuss — HaAPYIICHUE B3aUMOCBA3CH B XHUMHYECKHX H
OMOJOrMYECKUX MPOLEccax B BOJOEMAX — CHUKEHUE MPOJYKTUBHOCTH BOJOEMOB.

JlnHaMyKa W3MEHEHHUI B BOJOEMAX NOJ1 BO3ACHCTBUEM 3arpA3HUTEIICH:

1) nmosiBiieHHE HAa MOBEPXHOCTHU BOJbI MATEH, IUIEHOK, XJIOMbEBUAHBIX CT'YCTKOB U
IPYruX BEUIECTB;

2) OTJIOXKEHUE ITUX BELIECTB HA JTHE B BUJIE OCAJIKOB;

3) u3MeHeHue Npo3pavyHOCTH, TEMIIEPATYpPHI, LIBETA, BKyCa U 3a1axa BOJbI;

4) ymeHblIeHUE KOIMYecTBa pacTBOPEeHHOT0 Oy;




5) u3MeHEeHHMe XapaKkTepa peakIMu Cpelbl, TMOSBICHHWE HOBBIX BEIIECTB U
COCIUHCHUM;

6) U3MEHEHHE KOJMYECTBAa M BHUJAOBOTO cocTaBa OakTepuil — TOsABIICHUE
00J1€3HETBOPHBIX OAKTEPHUH;

7) “U3MEHEHHE BUJIOBOTO COCTaBa M YHCIEHHOCTHU MOJUIIOCKOB, PbIO M Jp. BOAHBIX
KUBOTHBIX;

8) Cue3HOBEHHUE BOJHBIX )KMBOTHBIX;

9) 3apactaHue BOJOEMOB BOJOJIOOMBBIMM PACTEHUSIMU M OOpa3OBaHHE Ha JIHE
WJIMCTBIX HAHOCOB (3a001aunBaHme).

Meporpusitus 1o oxpaHe ruapocdepsr:

1) pa3paboTka u co3gaHue OECCTOYHBIX TEXHOJIOTHYECKUX CUCTEM;

2) nepepaboTKa OTXOAO0B MPOU3BOICTBA JIJISl OJTYUYEHHUsS] BTOPUYHBIX MATEPUAIbHBIX
pPECYpCOB;

3) co3aHue TakuxX MPOLIECCOB JJI NOJYYEHHS] HEOOXOAUMON NPOAYKINU, KOTOPbIE
OBl UCKITIOYaIu 00pa30BaHNE TOKCUYHBIX OTXOJIOB;

4) cozmaHne TMPOMBIIUICHHBIX KOMIUIEKCOB, 00ECTIEUNBAIONINX 3aMKHYTHIE MTOTOKU
CBIPBSI M OTXO/I0B ITPOU3BO/ICTBA;

5) o4KCTKa CTOYHBIX BOJ:

a) MEXaHUYEeCKasl — C MOMOIIbI0 OTCTOMHHUKOB, JIOBYIIIEK U (PHIBTPOB;

0) xuMuyeckasi — 100aBJIeHHE B CTOUYHbBIE BOJbI PEAr€HTOB, BCTYMAIOIINX B PEAKIIUU
C TOKCUKAaHTaMU, B PE3yJIbTaTe Yero MOCIETHNE BRIMAJAI0T B 0CAJIOK;

B) Ouonornueckass — WCHOJIb30BAHME MHUKPOOPTAHU3MOB ISl  pa3pylIeHUs
OpPTaHUYECKUX U MUHEPATBHBIX 3arps3HEHU.

3. IIpo6JemMa 3arpsi3HeHHs IOYB ¥ MepbI 110 60pb0e ¢ HUM.

3eMenbHbIe (IIOYBEHHBbIE) pecypcbl — COBOKYINHOCTb 3E€MEIIbHBIX MAaCCHBOB,
WCIIOIb3YEMBIX MU AOCTYIHBIX JJIsl UCIIOJIb30BAHUS B XO3MCTBEHHBIX LETAX.

['maBHasi npUYMHA UCTOLLEHUS 3EMENBHBIX PECYPCOB — IPO3HS MOYB.

Jpo3usl — MPOLECC PA3pPYyILIEHHs] U MEPEHOCA MOYBBl U MOACTHUJIAIOIINX €€ MOPOL
BOJIOM, BETPOM WJIU B PE3YJIbTATE XO3AUCTBEHHOMN AEATEILHOCTH Y€EJIOBEKA.

Buabl 3po3uu:

1. TexHorenHasi 3po3usi MOYB — OOYCIIOBJIEHA XO3SHUCTBEHHOM IESATEIbHOCTHIO
yenoBeka. [Ipu4uHbI TEXHOT€HHOM 3PO3UM:

1) [Tog3eMHBIE M OTKPBITHIE Pa3padOTKH MOJIE3HBIX UCKOTIAEMBIX;

2) Sl noXuMUKaThl U U30BITOYHOE BHECEHUE MUHEPATIbHBIX YA0OPEHUH;

3) [IpompbitniuieHHBIE OTOPOCHI U CTPOUTEIBHBIN MYCOD;

4) CBaJIKH TOPOJIOB;

5) YnnorHeHwe NOYBBI B PE3YJITATE UYPE3MEPHOIO JABJICHUS Ha HEE XOJI0BOM
YacThIO C/X MAIIMH U KOJIECaMU aBTOMOOUIIEH.

2. BerpoBasi M BOJHAsi 3PO3USl — HE CBS3aHAa C JIEATEIBHOCTBIO YEIOBEKA,
00yCIIOBJIEHA €CTECTBEHHBIMU MPOIIECCAMHU.

bopn0a ¢ ucromeHueM 3eMeJIbHbIX PECYPCOB:

['maBHOE cpencTBO OOprOBI — MeJiMOpalMs 3eMellb — CHUCTEMa MEPOIPHUITHIH,
HaIIPaBJICHHBIX HA YJIYYIIEHWE BOJHOIO PEXUMA U IMOYBEHHBIX YCIOBUH TEPPUTOPHUHU.
OOecrnieurBaeT TMOBBIIIEHUE IUIOAOPOJAMS TOYBBl M PalMOHAIBHOE HCIOIb30BAHUE
3eMEJIbHBIX PECYPCOB.




MeanopaTuBHbIE MEPONIPUATHS:

1) opollieHre 1 OCylIeHNE 3eME;

2) peryJMpoBaHUE TEUEHUSI PEK U MOBEPXHOCTHOI'O CTOKA BOJIbI;

3) yCTpOMCTBO THAPOTEXHUYECKUX COOPYKEHUH C LENbI0 MPEIOTBPALICHUS] DPO3UH;

4) yny4diienne PU3NKO-XUMUIECKUX CBOMCTB TTOYBHI;

5) NOYBO3AIUTHOE JIECOHACAKICHUE;

6) yOopka M YHHMUYTOXEHHE KYCTApPHUKOB, BAJIyHOB M KaMHEH, BBIPABHUBAHUE
MTOBEPXHOCTH TIOYB.

Bce mnepeuncieHHble MEIHMOpPATUBHBIE MEPOIPUSATUSI HAMpPABICHBI HAa YIy4llICHHUE
MOYBEHHBIX YCIOBHI U OXpaHy UMEIOIINXCS 3€MEJIbHBIX PECYPCOB.

OxpaHa 3eMejlb — KOMIUIGKC CJOXHBIX TEXHUYECKUX U OHOJIOTHYECKHUX
MEpPONPUATUNA, HAMPABICHHBIX HA BOCCTAHOBICHHE MNPOAYKTHUBHOCTH M CAHUTAPHOTO
COCTOSIHUSA 3€MEJb U YITYUYIIEHUE UX CTETUYECKOT0 00JIHKA.

JInsi MOCTUKEHMsI TOCTABJIEHHBIX 3a7ady MPUMEHSIETCS PeKyJIbTHBALMS 3eMejlb —
COBOKYITHOCTh MHXEHEPHO-TEXHUYECKUX, MEIMOPATUBHBIX, ArPOTEXHUYECKUX U APYTUX
MEpPONPUATUNA TIO BOCCTAHOBJICHUIO OHOJIOTMYECKOW MPOAYKTUBHOCTH W YJIYUILICHUIO
BHEIITHEr0 00JIMKAa HAPYIICHHBIX 3€METTb.

2 3Tana pexkyJbTUBALMHU:

1) Topnomexnuuecxkuti >man: TIOATOTOBKA TEPPUTOPUU JUISI OCBOCHUS —
IUIAHUPOBAHUE OTBAJIOB, BBIPABHUBAHWE ITOBEPXHOCTH, HAHECEHHWE HA ITOBEPXHOCTh
IJI0JIOPOTHOTO (TYMYCHOT'0) CJI0sI TTIOUBBI, MEIMOPATUBHBIC PAOOTHI.

2) Buonocuueckuii >man: MEPOIPHATHS IO BOCCTAHOBICHHIO OHMOJIOTHYECKOIO
IJIOIOPO/IMS TTOYB — MOCAJKa JIPEBECHBIX WM KYCTapPHUKOBBIX PACTEHUMN, BHIpAIIUBAHUE
C/X KyIbTYP.

4. I1p006.1eMbI 0XPAHBI PACTUTEIbHOI0 M KMBOTHOI'0 MHPA.

B cBs3u ¢ ycwieHHMEM aHTPOIOr€HHOW HArpy3KH YBEIWYMBAETCS TEHACHUUSA K
00€IHEHUIO BUJIOBOT'O pa3HOOOpa3usi €CTECTBEHHON PAaCTUTENBHOCTH U KMBOTHOTO MUpA.
MHorue Buabl ucue3nu ¢ guna 3emun. B 1978r. Ha 14 renepansHoii accambOiee MCOII
BIIEPBBIC TMOJHUMAETCS TpoOJeMa COXpaHEHUs OMOJIOrMYECKOro pasHooOpasusi BUIOB
HE3aBUCHUMO OT MX KOHOMHMUYECKOTO 3HaueHus — co3ganne MexayHapoanoit KpacHoit
Knurnu.

1974r. — na reppuropun CCCP coznana Kpacnasa Kuura CCCP.

Bce oxpansiemble Buibl B Kpacnoii KHure nojiejieHbl Ha KATErOPHK:

1 kamezopus (CR): Buabl, HaXomsIIMECs IO YrPO30H HMCUYC3HOBEHHS, CIIACCHHE
KOTOPBIX HEBO3MOXXHO 0€3 OCYIIECTBICHUS CHEIUAIBHBIX Mep (eBpomeickas HOpKa,
4yepHo300asi rarapa, ckoma, 3meesisl, OONbIION MOJOPIUK, OpJIaH-KApPJIUK; CTEpJIsiib,
pyubeBas gopesnb, OOBIKHOBEHHBIM XapUyC, CHIPTh, yCay; *KEMUYKHHUIA OOBIKHOBEHHAS;
XBOIII TTOJICBOM, MTUXTa OeJas, JamyaTka CKajabHasl, STPHIITHUK MYKCKOM).

2 kamezopus (EN): BUBI, YUCIEHHOCTh KOTOPBIX €Ill€ OTHOCHUTEIBHO BEIHKA, HO
COKpaIaercss KaracTpopuiyeckd OBICTPO, YTO B HENAJIEKOM OYAyIeM MOXKET MOCTaBUTh
UX MOJ YIrpo3y HCU€3HOBEHHs (€BpONEHCKHUil 3yOp, phICh, OPEIIHUKOBAsI COHs, OYypbId
MeIBEIb, THUTAHTCKash W MaJjlasg BEUYEPHMIIA, Majas TOTaHKa, OOJbINas BbIb, CEPBIHA
KypaBJlb; OOJIOTHas uepernaxa, MeJsHKa; KaMblloBas aba; OpOHEHOCEIl CBsS3aHHBIH,
’KYK-OJIEHb, IIIMEJIb MOXOBOW; IJIayH OOBIKHOBEHHBIH, KyBIIIMHKA Oesas).




3 kamezopusa (VU): penkue BHIIbI, KOTOPBIM B HACTOSIIECE BPEMs €IIE HE TPO3UT
WCYE3HOBEHHE, HO BCTPEYAIOTCI OHHM B TAaKOM HEOOJBIIOM KOJWYECTBE, YTO MOTYT
MCYE3HYTh NPU HEOIArOMPUATHOM U3MEHEHUU CPEJIbl, TTOJ1 BO3/IEUCTBUEM MPUPOIHBIX WU
aHTPOMOreHHbIX (akTopoB (Oapcyk, cepolleKas IOoraHkKa, YEpHBIM aucCT; 3EJIEeHYYK
HenmapHbI; KyObIKa sxentas, charaym Jlunbepra).

4 kamezopus (NT): BUIBI, YUCICHHOCTh M COCTOSIHUE KOTOPBIX BBI3BIBAET TPEBOTY,
OJTHAKO, HETOCTATOK CBEJEHUI HE MO3BOJISIET OTHECTH UX HU K OJTHOM U3 BBIIIEYKa3aHHBIX
Kateropuid (cajgoBasi COHS; pbDKas ULarvis, oisAnka; rpedeu Jumumyc; xapa rpyOad,
napMmelus capaguo3Has).

Jlsist coxpaHeHus: BUJOBOTO Pa3HOOOpa3usi JKUBOTHBIX M PACTEHUN OCYIIECTBISIOT
pSa Mep, TAKUX KaK CO3JaHUE 3all0OBEIHUKOB, 3aKa3HUKOB, HAIIMOHAJbHBIX MMAPKOB U .

3anoBeqHUK — 0c000 OXpaHsieMas MPUPOJHAS TEPPUTOPHUS, HABEYHO H3IBATAS U3
XO35ICTBOBAHHUSA, HA KOTOPOW OXpaHSETCs BECh MPUPOJHBIN KOMIUIEKC, U BBITOIHIIOTCA
Hay4YHbIE MCCIIEIOBAHNU.

3aka3HMK — TEppUTOpHS, HA KOTOPOM B TEUYEHUE OIPEAETECHHOr0 Iepruoaa
YCTAHOBJICH PEXXKHUM OXPaHbl KUBOTHBIX, PACTCHUIN U APYTrUX KOMIIOHEHTOB MPUPOIHOTO
KOMILJIEKCA.

HannonaqbHbIii mapk — oXxpaHseMas TeppUTOpUs, NPEICTABIAIOMIAas O0CO0YIO
HKOJIOTHYECKYIO, HCTOPHYECKYIO M JCTETHYECKYH0 HEHHOCTh. OXpaHseT HpUpOAHbIE
KOMILJICKCHI.

IIpupoanslii mapk — TEppUTOpHS, BBIIEIAEMas I OXpPaHbl PHPOITHBIX
naHAmadToB, a TAKXKe IS OTAbIXA U TypU3Ma.

IMPABOBBIE OCHOBBI OXPAHBI OKPYKAIOIIEN CPEJIbI



1. [loHsiTve M 3HaYEHHE TPABOBOM OXPaHbI IPUPOIBL.
2. IlpuponooxpaHHoe 3aKOHOIAaTENbCTBO B PecnyOinke benapyce.

1. IloHsiTHE M 3HAYEHHE MMPABOBO 0XPaHbI MPUPOADI.

s HOpMaJIPHOTO TIOJIHOLIEHHOTO CYIIECTBOBAHHMSA TpaKJaH B CBOOOIHOM
oO1ecTBe He0OXoAuMa OaronpuaTHasl OKpysKarolas cpesa.

HeratuBHbie siBIeHMS, NPENSTCTBYIONIME OCYIIECTBICHUIO IIpaBa Tpa)KJaH Ha
0JIAarONPUATHYIO OKPYIKAIOIIYIO CPEey:

1) Obvexmuenvle npUYUHbL:

- Heu3OEXHBIE  TOCIEACTBUS  HAYyYHO-TEXHHYECKOrO  IIporpecca C  €ro
WHTEeHCUUKAIMEe MPOU3BOACTBA, XUMHU3AIMEH CEIbCKOr0 X035HUCTBA, POCTOM TOPOJIOB,
TpaHCIOpPTa, CBSI3U, BO3IEUCTBUEM HA MUPOBOW OKEaH U O30HOBBIU CIIOW;

2) CybOvekmugHble NPUYUHBL.

- HEJOCTaTKH YOpPaBJIEHUS OXPAHOM MPUPObI, HEPA3BUTOCTh HSKOJIOTHYECKOrO,
MPaBOBOI0, TMOJUTHUYECKOTO CO3HAHMUS MHOTHMX TpaXJaH, HEIOCTaTOYHOCTh HUX
AKOJIOTMYECKON MH()POPMUPOBAHHOCTH.

B cBs3u ¢ oueBuAHON HEOOXOAMMOCTHIO, BO MHOTHX CTpaHax ITPOBOJMUTCS Iieias
cepusi MEpONpUsITUHN, HANpaBIECHHBIX HAa YCUJIEHHUE OXpPaHbl OKpPYXKAIOIIEH cpenbl Hu
YIIYYIIEHHUE HKOJIOTMYECKON OOCTAaHOBKH, CO3JAIOTCSI MPABOBBIE OCHOBBI MPABUIBLHOTO
MIPUPOAOTOJIL30BAHUS.

IIpaBoBasi __oxpaHa _mpHMpPOAbI - 3TO COBOKYIHOCTb TOCYJApPCTBEHHBIX
MEpOINPUSITUNA, 3aKPEIUICHHBIX B TPaB€ M OCYIIECTBIAEMBIX B IEIIX COXpPAHEHUS U
yIy4dllleHuss ~ OJaronpusTHBIX  HPUPOJIHBIX  YCIOBUM  JUIsi  JKM3HU  4YeJOBEKa,
pEAYNPEKICHIS BPEAHOTO BIUSHUS OOIIECTBA HA OKPY>KAIOIIYIO IPUPOTHYIO Cpeay.

2. IlpuponooxpanHoe 3ak0HOAaTEILCTBO B Pecny0inke beaapycs.

B Pecny6nuke benapych nMeercs cucreMa mpUpPOAO0OXPAHHOTO 3aKOHOIATENbCTRA,
ABJISIFOLLIETOCS. COCTABHOW YaCThIO ITPaBa.

[IpaBoBast oxpaHa OKpYKAlOLIEN Cpeabl OCHOBBIBAETCS, IMPEKIE BCEro, Ha
Koncrurynum rocygaperBa. B coorBercTBUM ¢ mnojoxeHus MU  KoHcturyiuu
Pecny6nuku benapych 1994r., xaxnplii rpaXaaHMH HMEET MPaBO Ha OJaronpusTHYIO
OKPY’KaIOUIyIO CpEly W Ha BO3MEUIECHUE BpPEeAa, IPUUMHEHHOIO0 HAPYIIEHUEM 3TOr0 MpaBa.
Henpa, Bopl, jeca COCTaBISAIOT MCKIIOYHUTENIbHYI0 COOCTBEHHOCTh IOCYJapCTBa. 3€MJIU
CEJIbCKOXO3SIMICTBEHHOTO HA3HAUEHMsI HAXOJATCA B COOCTBEHHOCTH TrocynapcTBa. Psin
BAKHBIX MPUPOIOOXPAHHBIX MOJT0XKEHUM UMEETCS B CIEAYIOIUX cTaThaX KoHcTUTyIMu:

Crartbs 45

['paxnanam PecnyOnuku benapych rapanTupyercs... MpaBO Ha OXpaHy 370pPOBbA
00ecIeunBaroIeecss MEpaMHU 10 030POBIEHUIO OKPYKAIOIIEH CPEbI.

Crarbs 46

Kaxxnp1ii nMeer npaBo Ha OJIArONPHUATHYIO OKPYKAIOIIYIO Cpely M Ha BO3MEILCHUE
Bp€la, IPUYMHEHHOTO HAPYLIEHUEM 3TOTr'O ITpaBa.

['ocygapcTBO OCYIIECTBISIET KOHTPOJIb 33 PAlMOHAIBHBIM HCIIOJb30BAaHUEM
MPUPOAHBIX PECYPCOB M YJIYUYIICHHEM YCIOBHM KW3HHA, a TAKXKE OXpPAaHOM WU
BOCCTaHOBJICHUEM OKPY’KAIOLIEH Cpebl.

Crartbsa 107



[IpaBurensctBo  PecnyOnuku  benmapych  ...o0ecrieyuBaeT  MPOBEACHHUE. ..
roCcyJapCTBEHHOUN MOJUTUKHU B O0JACTH. ..3KOJIIOTUH.

3aKkoHbI B 00J1aCTH OXPaHBbI OKPY KAKOIIEH cpelbl (ICHCTBYIOT celvac):
. 3AKOH 06 oxpane okpyxarorieit cpeast ot 26 Hosiopst 1992 r.
2. Bonnsiit konekc benopycckoit CCP. Ytepxaen 3akonom benopycckoit CCP ot 27

nekabps 1972 r.

3. Jlecnoti xonekce benopycckoit CCP. YTBepxkaen 3akonom benopycckoit CCP ot 21

utoHs 1979 r.

4. Konmexkc benopycckoii CCP o 3emue. IlocranoBnenue BepxoBuoro Coseta
benopycckoii CCP ot 11 nexabpst 1990 r.

. 3AKOH 06 oxpane atmochepHoro Bo3ayxa ot 26 HosOps 1981 r.

. 3AKOH 06 oxpaHe 1 UCIIOIb30BaHUH KUBOTHOT'O MHpa OT 26 Hos0ps 1981 T.

7. 3AKOH o nanore 3a nojib30BaHKi€E MPUPOIHBIMU PECYpCcaMu (FKOJOTHUECKUNA HAJIOT)
or 23 npgexkabps 1991 r. (B coorBerctBue ¢ 3AKOHOM Bce mpenmnpusitus,
YUPEXKACHUS, OpraHu3alud, 3aHUMAIOIIMECs XO3AWCTBEHHOW JEsATENbHOCTHIO,
JOJIKHBI TJIaTUTh SKOJIOTMYECKUM HAJIOT).

8. 3AKOH o rocynapcTtBeHHON 3KoiOrMueckoil skcmeptuze or 18 umrons 1993 r. (B
COOTBETCTBHE C HHUM BCE€ MPEANPUATHS, YUPEXKIECHUs, OpraHU3aLMH, KOTOPBIE
3aHUMAIOTCSL CTPOUTENLCTBOM OOBEKTOB, O0O0S3aHBI MPOXOJIUTH SKOJOTUYECKYIO
AKCIEPTHU3Y).

9. 3AKOH 06 orxomax mpou3BoAcTBa U MOTpedeHus: ot 25 Hoaops 1993 r. (mpusBan
COJIECTBOBATh MPEAOTBPALECHUIO OTPULATEIIBHOIO BO3ACHCTBUS HA OKPY’KAIOIIYIO
CpeIly M 4eJoBeKa MpHU OOpalleHUu ¢ OTXOJaMU U MaKCUMAaJbHOMY BKIIFOUCHHIO UX B
XO035TUCTBEHHBINH 000POT KaK JOMOJIHUTEBHOIO UCTOUHUKA CHIPBS).

10. 3AKOH 00 0c060 oxpaHseMbIX TNPUPOAHBIX TEPPUTOPUSIX M oOBekTax or 20
OKTsI0pst 1994 1.

O06 oxpaHe naMsITHUKOB IpUpoAbl Ha Tepputopun benopycckoit CCP.

B 3akone Pecnybmmku bemapych «O0 oxpaHe OKpyKaromied cpeabl» BbIIEICH
OCOOBIN  pa3fen, TJe XapakTepu3yeTcss MPaBO _IPa)JiaH __HA __ 0JaronpusTHYIO
OKPY:KAIOUIYI0 _cpeay. OTO MPaBO PACKPHIBAETCS KaK CIOXHBIM 3KOJIOrO-MpaBOBOM
KOMILJIEKC, KOTOPBIM BKIJIFOYAET TPU aCHEKTa SKOJIOTHYECKUX MPAB YETOBEKA:

1) Ha 310pOBYIO Ccpeny;

2) Ha OJIArONPUATHYIO IS )KU3HU CPENY;

3) Ha aKTUBHOE y4acTHUE B OXPAaHE OKPYKAIOIIECH Cpe/ibl.

PeanbHbIMM rapaHTHUSIMU TIpaBa YEJIIOBEKAa HA 3/I0POBYIO0 OKPYKAIOUIYIO CpPEdy
CIIy’KaT yTBEp>KIaeMble rOCY/IapCTBOM HOPMATHBBLI NpelebHO J0NYCTHMBIX BpPeIHbIX
BO3/IeHiCTBHII Ha OKPYXAIOLIYI0 CPely U 3J0pPOBbE YEJIOBEKA, a TAKKE CYUIECTBYIOLIAs
CUCTEMa HKOJOTMYECKOTO KOHTPOJIA 3a MX COONIOJEHUEM W OTBETCTBEHHOCTH 3a MX
HEBBITIOJIHEHHUE.

B coorBerctBum co crartbeit 5 3akona PecnyOaukm bemapyce «OO0 oxpane
OKpyXarolen cpeabl» (pumdeckue Juua, MPOKUBAIOIIUME HA TEPPUTOPUU PECITyOTUKH,
HMEIOT NPAaBOo:
® CO037aBaTh OOIIECTBEHHBbIE OOBEAMHEHHS U (DOHIBI MO OXpaHE OKPYXKAIOIICH Cpelbl U

KOHTPOJIIO 32 €€ COCTOSTHUEM;

e TpeOoBaTh M TMOJy4YaThb IMOJHYHO MW JIOCTOBEPHYIO HMH(POPMALMIO O COCTOSHUU
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OKpY’Karolel cpeapl U MEPAX IO €€ OXPAaHE;

® BHOCUTh NpPENJIOKEHHS O  3alpelleHus, NpPeKpalleHuH  MPOEKTUPOBAHMS,
CTPOUTEIbCTBA,  PEKOHCTPYKIMH,  JKCIUTyaTallid  OOBEKTOB,  OKa3bIBAIOLIUX
OTPULIATENIFHOE BIUSHUE HA OKPYKAIOIIYIO CPENY U 30POBbE YEIOBEKA;

® TMPEIBSABILITh B CyJ WCKM O BO3MEIIECHUM BpENa 310POBBIO M MMYIIECTBY TI'paXkIaH,
MMYUIIECTBY IOPUJIUYECKUX JIML, MPUYMHEHHOIO0 HAPYLIEHUSAMH MNPUPOAOOXPAHHOIO
3aKOHOJATENbCTBA JIMOO CTaBUIErO CJEICTBUEM CBS3aHHBIX C TaKUMH HApYIICHHUSIMU
HKOJIOTMYECKUX KaTacTpod.

[IpaBa rpaxnaH Hepa3pbIBHO CBSI3aHbI C 00A3aHHOCTAMH. /[OJDKHOCTHBIE JULA U
rpakJjaHe HECYT AMCLMIUIMHAPHYIO, TPa)KIaHCKO-TIIPABOBYIO, aJMUHUCTPATHUBHYIO WA
YTOJIOBHYIO OTBETCTBEHHOCTh, B COOTBETCTBUU C 3aKOHOJATEIILCTBOM, 32 HKOJIOTUYECKHUE
IIPAaBOHAPYIIEHUSA, IPOTUBONPABHBIC  JESHMS, HAPYIIAOIIME  IPUPOJOOXPAHHOE
3aKOHOJATENBCTBO U IPUYMHSAIOIINE BPE OKPYKAIOLIEH CPEAE U 310POBBIO YEIOBEKA.

['paxnane Pecniyonuku benapych u uHbI€ JMla, NPOKUBAIOLINE HA €€ TEPPUTOPHH,
00s13aHbI: Oepeub M OXpaHATh MNPUPOJY, PAIMOHAIBHO HCIOJIB30BAaTh €€ OO0rarcraa,
coOmogaTte  TpeOOBaHUS IPUPOJOOXPAHHOTO  3aKOHOAATENbCTBA, MOBBIIIATH
DKOJIOTHYECKYIO KYJBTYDY, COZICMICTBOBATH DKOJIOTHYECKOMY BOCIIUTaHUIO
MOAPACTAKOUIETO MOKOJICHUS.

B 1990 r. nmpu Ilpokyparype Pb co3nana mpupoaooxpaHHasi HpPOKYpaTypa.
[IpupogooxpaHHas MNpOKypaTypa OCYIIECTBIISIET HAA30p 3a COOJIIOJEHUEM BCEMU
YUPEKICHUSIMU, OPTAHU3ALUAMH, TPEANPUITUIMHA TPUPOJOOXPAHHOIO 3aKOHOAATENHCTBA
u 3akona Pb o commanpHoOl 3amuTe TpaxaaH, mocTpaaaBmmx ot karactpodsl Ha YADC.
[IpuponooxpanHasi IpOKypaTypa TaKXe 3aHUMAETCS PacCieIOBAaHUEM YIOJIOBHBIX JEll,
CBA3AaHHBIX C HAPYLIEHWEM NPUPOJOOXPAHHOIO 3aKOHOAATEIBCTBA M 3aKOHAa O
COLMAJIbHOM 3aIlUTE.

C 1988 B benapycu Hauvan neiictBoBath I'ocyaapcTBeHHbld KOMHUTET 110 0XpaHe
npupoasbl (INockomnpupoasl). B HacTosmee Bpemst oH npeoOpazoBadn B MUHUCTEPCTBO
NPUPOIHBIX PECYPCOB M OXPAHBI OKpY:KaUIel cpeabl. B nogqunHennn MuHncrepcTBa
HaxomATCA 00J1aCTHbIe KOMHMTETHI NMPHUPOAHBIX PECYyPCOB M OXPAaHbI OKpPY KAKOLIei
cpeabl. OTU KOMHUTETbl HMEIOT CHEUUATM3UPOBAHHBIE O00JIACTHBIE, TOPOACKHE W
paiioOHHbIe HHCIIEKIMH.

Konrtpons u HabmioneHHs 3a COCTOSIHUEM OKpY)KalolIed Cpelbl Takxke
OCYLIECTBIISIFOT:

a) caHanucIyx)0a (cucrema MuHUCTEpCTBa 3paBooxpanenus Pb);

0) ruapomereocnyx0a (KoMuter 1mo ruipoMeTeopoIorun);

B) MMUHUCTEPCTBO MO YpE3BbIYAWHBIM CHUTYalUHUsIM M 3allUTE€ HACEIEHUS OT
nocieacTBuil katacTpodsl Ha UepHoObUTECKOM ADC;

I') TOCKOHTPOJb 32 COCTOSHHEM, BOCIPOM3BOJICTBOM, OXPAaHOM M 3aLIUTON JIECOB
(YnopaineHrne TrocylIapCTBEHHOI'O KOHTPOJIA, NPOU3BOJICTBEHHOE JECOXO03AWCTBEHHOE
o0beAMHEHUE, 00JIACTHBIE OT/IETBI TOCYJAPCTBEHHOT 0 KOHTPOJIS);

1) Komuter ppiOooxpanbl (mpu MHUHHCTEPCTBE NPUPOAHBIX PECYPCOB M OXpPaHbI
OKpYyXarolen cpenbl; 00JacTHbIC, MEKpaHOHHBIEC U PAllOHHBIE MHCTIEKIIMH PHIOOOXPAHBI).

Baxxnoe npupogooxpaHHOE 3HAUEHUE UMEIOT CIETYIOIINE JOKYMEHThI, AKThI:

1. TTocranoBnenue Coera MunuctpoB Pecnyonuku benapyck ot 20 anpens 1993
r., No 247 «O co31aHUM HAITMOHAJIBHON CHCTeMbl MOHMTOPHHIA OKPY KAaIOUIeH cpeabl
B PecnnyOsiuke Benapycs (HCMOC)». MOHUTOPUHT CO3/1aH Jij1sl HAOJI0ICHUS], OIIEHKU U




IIPOTHO3a COCTOSIHUS OKPYKAIOLIEH CPEbI.

2. IloctanoBnenue Coera MunuctpoB Pecniyonuku benapycs ot 20 ampens 1993
r., Ne 248 «O rocymapcTBeHHBIX KaJacTpax NPUPOAHBIX pecypcoB». KamacTp — 310
CUCTEMATU3UPOBAHHBIA CBOJ| JAHHBIX, BKIIOYAIOIINN KAYECTBEHHYIO U KOJIMYECTBEHHYIO
ONMHICHh OOBEKTOB, SIBJICHUH, B PsJI€ CIy4aeB C UX COIMATLHO-?KOHOMHYECKOU OIEHKOM.

B pecnybnuke wumeerca 10 kagacTpoB: TOCYIApCTBEHHBIA KIMMAaTUYECKUM
KaJacTp, TOCYAApCTBEHHBI 3E€MEJIbHBIM KaaacTp, TOCYAApPCTBEHHBIM BOJHBIM KaaacTp,
rOoCy/IapCTBEHHBIN JIECHOM KaJacTp, TOCYIapCTBEHHBIA KaJacTp aTMOC(EpHOro BO31yXa,
rOCYJAapCTBEHHBIM KaJacTp HEAp, TOCYJapCTBEHHBIM KaJacTp JKUBOTHOIO —MHpA,
rOCY/IapCTBEHHBINA KaJacTp PACTUTEIBHOI'O MHPA, TOCYAApPCTBEHHBIN KagacTp TOphsSHOTo
¢dbonaa, rocyaapCTBEHHBIN KaaacTp OTXOOB.

OcymiecTBiieHne TIJI00AJTBHOTO KOHTPOJIS 32 COCTOSHHEM Cpe/bl, BBEJIEHHUE
HKOHOMHYECKUX pPbIYaroB MNPaBWIHLHOIO MPHUPOAONOIL30BaHUs (Yepe3 CUCTEMY HCKOB,
mTpadoB, HAJOrOB), IOPUANYECKON OTBETCTBEHHOCTH 3a HapyLIEHUS] TPUPOJAOOXPAHHOIO
3aKOHO/IaTENbCTBA, IIUPOKOE HSKOJOTHYECKOE O00pa3oBaHUE CHELHAIUCTOB Pa3HOIo
npoduiis, MOBBIIEHUE OOIIEH 3KOJOTMYECKOW KYJbTYpbl HACENEHUS MOXKET U JIOJKHO
CIIOCOOCTBOBATH YJIYUILIEHHIO COCTOSIHUS OKPY>KAIOLIEH Cpebl.



JIEKIIMS 14 KOJIOr MYECKUI MOHUTOPHHI (MOHATOPUHT
OKPYKAIOLIEN CPEBI)

MOHUTOPUHT — KOMIUIEKCHAsI CUCTEMa HAOJIOJIEHNI, OLIEHKH U MPOTHO3a U3MEHEHHUS
COCTOSIHUSI OKPY KAIOIIeH Cpeiibl MO BIUSHUEM aHTPONOTE€HHBIX (DaKTOPOB. DTOT TEPMUH
nosiBwics nepen npoeaeHruemM CrokronbMckoil koHpepennuun OOH mo oxpyxkaromiein
cpene (uroHb, 1972) B 1oNogHEHNE K MOHATHIO «KOHTPOJb 32 COCTOSIHUEM OKpYXKaroLen
cpenbl». bonbiiol Bkian B pazpaboTky Teopuu moHuTopuHra BHeciu W.II. I'epacumos,
10.A. U3pasne, B.J[. ®enopos u 1pyrue poCCUMCKAE YUEHBIE.

OCHOBHOM NPHHIMII MOHUTOPUHIA — HENPEPBIBHOE CIEXKEHWE. [ JaBHbIE LenH
MOHHUTOPUHTA:

1) HabOmoeHuEe 3a COCTOSHHEM OKpYXalollel NpUpOIHOW Cpenbl U ypOBHEM ee
3arpsi3HECHMS,

2) OIIEHKa IOCJIEICTBUI AHTPONOIr€HHOIO BO3JEWUCTBHS HAa OWOTY, DKOCHUCTEMBI U
3/10POBbE YEIOBEKA;

3) ouenka 3 (HEeKTUBHOCTH NPUPOTOOXPAHHBIX MEPOIPUSTHIA.

MOHUTOPUHT — HE TOJBKO CIEKEHUE U OLIEHKa (DAaKTOPOB, HO U SKCIIEPUMEHTAIbHOE
MOJENUPOBAHUE, IPOTHO3 U PEKOMEHIALMH 10 YIPABIEHUIO COCTOSHUEM OKPYKAKOLIEH
IIPUPOTHON CPEBI.

Ilo TeppuropuasbHOMY OXBaTy pa3indyaroT 3 cTyneHu (0JI0Ka) COBPEMEHHOIO
MOHHUTOPHUHTA:

1) JlokanbHbI# (OMOAKOTOTHYECKUNA, CAHUTAPHO-TUTUEHUYECKII) MOHUTOPHHT;

2) PernonanibHblil (r€OCUCTEMHBIN, MPUPOTHO-XO3SIICTBEHHBII) MOHUTOPHHT;

3) 'moGanbHeIi (OuochepHsbIi, POHOBBIN) MOHUTOPHHT.

CucremMa Ha3eMHOI0O MOHUTOPUHTA OKpVy karomie cpensl 1o W.11. I'epacumoBy

CryneHu MOHUTOPHUHTA OOBEKTH MOHUTOPHHTA XapakTepuszyemble
MTOKA3aTEeIN
JlokanbHbIN ITpuzemnsriii cinoit Bozayxa | IIJIK Tokcuyeckux BelecTB
(OMOBKOIOrNYECKUH, IToBepxHOCTHBIE u | Puznueckue U
CaHUTApPHO-TUTMEHUYECKUI) | TPYHTOBBIC BOJbI, | OMOJIOTHYECKHE
MOHUTOPUHT MIPOMBIILJICHHBIE U OBITOBBIE | pA3APAKUTENN (UryM™mBsl,
CTOKHU " pa3uYHbIC | aJUIEPTeHBI U APYTHE)
BBIOPOCHI
PagnoaxtuBnbie uznyuenus | [lpenenvnHas CTENECHb
PaaON3IIy4eHUS
PernonanbHbIi Ucuezaromue BuAbI | [TonynsunoHHOE COCTOSIHUE
(reoCUCTEMHBIN, TPHUPOAHO- | KUBOTHBIX M PACTEHUN BUJIOB
X035IACTBEHHBIN)
MOHHUTOPHHT [IpruponHbIie SKOCUCTEMBI CrpykTypa 1 HapyleHus
ATpPO3KOCUCTEMBI VYpoxkallHOCTh C/X KYJIbTYp
JlecHbIe 3KOCUCTEMBI IIpoaykTUBHOCTB
HacaXJIeHUU




['moGanbubIit (6uocdepHsIif, | ATMOchepa PannannonHsIit Oanamuc,
(hOHOBBII) MOHUTOPHUHT TEIUIOBOM TEpPErpeB, COCTaB
Y 3aIbUICHHC

I'uapocdepa 3arpsi3HeHue peK u
BOJIOEMOB, BOJIHBIC
OacceitHbl, KPyroBOPOT
BOJIBI HA KOHTUHEHTAaX

PacturtenbHbIN u | 'moGanbHbIE

ITOYBEHHBIN TOKPOBBI, | XapaKTEPUCTUKU COCTOSHUS
’KMBOTHOE HaceJICHUEC TIOYB, pacTUTEIBLHOTO
MOKpOBa U JKUBOTHBIX.
['moGanbHbIl - KpyroBOpoOT
CO,, Oy, u APYrux BEIIECTB

Busl MoHUTOpHHTA:
1) Jloxanvhuwiii (6u03K0I02UECKUL, CAHUMAPHO-CUSUCHUYECKUL) MOHUMOPUHS
B nmnporpammy BxomuT HaOdIOJEHWE 3a W3MEHEHHWEM B pa3IMYHBIX cdepax
COJIEpP)KaHMs 3arps3HSIONIMX BELIECTB, O0JANAIOIIMX KAaHIEPOTr€HHBIMHU, MYTareHHbBIMU
WIM WHBIMM HENPHUIATHBIMA CBOWCTBAMHU. I[IOCTOSIHHBIM HAOJIOICHUSM TIOJIBEPTrarOTCs
CJIEYIOIINE 3arpsI3HAIONINE BEIIeCTBa, HAU0O0JIee OMACHBIC /ISl PUPOIHBIX SKOCUCTEM U
YeIIOBEKa:
® B MOBEPXHOCTHBIX BOJAX — PATUOHYKIHIBI, TSHKEIBIC METAILIbI, TTECTHIIHIEI,
OensnupeH, pH, Munepanuzaius, a30T, HePTENPOayKThI, PeHomsl, pocdop;
e B arMochEpHOM BO3JyXe — OKCHABI YTiepoja, a30Ta, ITUOKCHUJI CEpbI, O30H,
IIbLTb, a3PO30JIH, TSKEIbIe METAIUTbI, PaAUOHYKIUIBI, TIECTUITUABI, OCH3MUPEH,
asort, pocdop, yrieBo1opobL;
e B OMOTE — TSHKEIBIC METAJUIBI, PATUOHYKIIUIbBI, TIECTUIIU/BI, OSH3MUPEH, a30T,
docodop.
TmarensHO WCCIEAYIOT TaKWe BpEIHBIE BO3JACHCTBUS KaK paauallvio, IIyM,
BHUOpAIHIO, JICKTPOMArHUTHBIC TTOJIS U JIP.

2) Pecuonanvuwiii (ceocucmemmunlil, npuUpoOHO-X0358UCMEEHHbIIL) MOHUMOPUHS.

HaGmronenne BemeTcs 3a COCTOSHUEM KPYIHBIX —TPHPOTHO-TEPPUTOPHATBHBIX
KOMITIEKCOB (0acCeHOB PEK, JECHBIX SKOCHCTEM, arpodKOCHCTEM M JIp.), TJIe MMeeTCs
OTJWYHS IMapaMeTpoB OT 0a3oBoro (oHa B BHIY aHTPOMOTEHHBIX BO3CHCTBUIA.
N3ygatorcs Tpoduyeckue cBsi3u (OMOIOTMUECKHE KPYrOBOPOThI) M HMX HaPYIICHHUS,
OLICHUBAETCS BO3MOXXHOCTh  HCTIOJB30BAHHMSI  PECYpPCOB  TMPHUPOIHBIX  SKOCHCTEM,
KOHKPETHBIX BHJIOB JCATCILHOCTH, aHAJIM3UPYETCS XapakTep MW KOJIMYECCTBCHHBIC
MOKAa3aTelId aHTPOIOTEHHBIX BO3JCHCTBUNA HAa OKPYXKAIOIIYIO MPUPOJHYIO CPEIy OTHX
pernoHoB. Hampumep, BeAyT KOHTPOJIb 3a COCTOSHUEM MOMYJISIUNA MCUYE3aI0NIUX BHUIOB
’KUBOTHBIX B IIpeeiiaX KaKoro-1n0o peruoHa u T. /1.

3) Inobanvuwvii (buocghepuulil, poHOBbII) MOHUMOPUHS:

OcHoBHas 3ajadya — OOECIEYUTh HAOJIOJCHHME, MPOTHO3 M KOHTPOJH BO3MOXKHBIX
n3MeHeHnii B Ouocdepe B 1enoM. Ero HaspBairor eme (GOHOBBIM WM OHWOC(HEPHBIM.
OObekTamMu  TIOOAJIBHOTO  MOHHWTOpHWHTra  sIBIIsieTcss  atMocdepa,  ruapocdepa,




pPACTUTENIbHBINA U KUBOTHBIN MUp U OMocdepa B 11eI0M Kak cpefia KU3HU YelIOBEueCTBa.
Pa3paboTka W  KOHTPOJIb  IJIOOAJIBHONO  MOHUTOPHHIA  OKpY)KaloWed  Cpemsl
ocymiectisiercsi B pamkax FOHEII (opran OOH) u BceMupHOW METEOpOIOrHYECKOn
opranuzauueid (BMO). OCHOBHBIMU LENSIMU 3TOU MPOrpaMMBbI SIBISIETCS:
e OpraHu3alys pacHIMPEHHONW CHCTEMbI MPEAYNPEkKIECHUS 00 yrpo3e 310pOBbIO
YEIOBEKA;
® OIIEHKA BJIMSHUS II100aIbHOTO 3arpsi3HeHUs: aTMOc(ephl Ha KIMMAT;
® OIEHKAa KOJMYECKTBA W pACHpEACNICHHs 3arps3eHHHs B OHMOJOTMYECKUX
CUCTEMax, OCOOEHHO B MUIIEBBIX IIEMOYKAX;
® OIICHKAa KPUTUYECKUX MPOOJIeM, BO3ZHUKIIMX B pe3yJbTaTe ¢/X AEATEIbHOCTH U
3€MJIENIOJIB30BAHUS
® OILICHKA PeaKkMi HA3eMHBIX YKOCUCTEM Ha BO3JAECUCTBUS OKPYKAIOLIEH CPEbI;
® OILICHKA 3arpA3HEHUs OKEaHa U BIMSIHUE 3arPA3HEHUI HA MOPCKUE SKOCUCTEMBI;
® CO3[JaHUE CHUCTEMbl NPENYNPEKICHUS O CTUXUUHBIX  O€ACTBUSAX B
MEXTYHApOITHOM MacIiTabe.

4) Kocmuueckuii Monumopume:

[Ipu BbIMONHEHHM PAOOT MO MporpamMme I00aTbHOTO MOHUTOPUHIa 0co0o0e
BHUMAaHUE YJIENAI0T HAOJNIOJIEHUEM 3a COCTOSHMEM MNPUPOAHON Cpelabl U3 KOCMOca.
KocMuuecknii MOHUTOPUHT TO3BOJSIET TMONYYUTh YHUKAIbHYIO HWHGOpPMAIMIO O
(YHKIITMOHUPOBAHUHU SKOCUCTEM, KaK Ha pErMOHAIBHOM, TaK U Ha IJ1o0aibHOM ypoBHE. [1o
CPaBHEHHUIO C APYrMMH BUJIaMH MOHUTOPUHTAa KOCMUYECKUI MOHHUTOPUHI HMEET PAJl
npeuMyniecTB. Tak, Hampumep, C €ro MOMOMIbKD BO3MOXKHO OINEPATUBHO NOJIYYUTh
uH(GOPMAITUIO O IPUPOTHOMN cpeie C OONBIINX TEPPUTOPUN 3eMITH, YTO OCOOEHHO BAXKHO
Ipyd BO3HUKHOBEHWW YyparaHoB, HABOJHEHUM ¢ JAPYIMX CTHUXUUHBIX O€ICTBHIl.
Upe3BplUailHO BaXHbBIM SIBJSIETCS  CO3/IaHUE CHUCTEMBI KOCMHYECKOTO MOHUTOPHUHIA
JIECHBIX MOKapOB ISl Maj03aCeJIeHHbIX TPOCTPAHCTB.

9) buonozuyeckui MoHumopume:

OcHOBHOM 3amayell OMOJOTMYECKOr0 MOHUTOpPUHIA SIBISIETCS  ONpENEIICHUE
COCTOSIHUA OMOTHYECKOW COCTaBJsIOLIEed Ouocdepbl M €€ peaklMd Ha aHTPOIOI€HHOE
BO3JelicTBHE. BHOIIOrMYeCKUil MOHUTOPUHT BKJIFOYA€T MOHUTOPHHT JKUBBIX OPraHU3MOB —
nonyisiuui (o 4uciy, OuomMacce, IVIOTHOCTH M JPYTUM NpPHU3HAKAM), MOJABEP>KEHHBIX
pa3INYHBIM BO3JEHCTBUAM. B 3T0il moacucreMe MOHUTOpPUHTA 11€1€cO00pa3HO BBIACIUTH
clieyrouue HaOaoqeHus

a) 32 COCTOSHHEM 3JI0pOBbsI YEJIOBEKAa, BO3JICHCTBHEM Ha HEro cpeapl (MEIHKO-
OMOJIOrMYeCKU MOHUTOPHHT);

0) 3a HanOosee YyBCTBUTEIbHBIMU K JAHHOMY BUIY BO3JEUCTBUS (MM KOMILUIEKCY
BO3JICUCTBUN) MHOMYJSALMSIMU (HAIPUMEP, PACTUTEIBHOCTH K BO3ACHCTBUIO JIByOKUCHU
Cepbl) WIH 32 «KPUTHUECKUMU» MOIMYJSUSAMU 110 OTHOUIEHUIO K JAaHHOMY BO3JIEHCTBHIO
(HampuMep, 300IJTaHKTOHA B baiikane k cOpocaM LEUTFOI03HBIX IPEINPUITUN).

Ocoboe MecTo B OHOJOTMYECKOM MOHMTOPHUHIEC 3aHUMAET 2eHemuueckuul
MoHumopune (HAONIOAEHHE 3a BO3MOXHBIMU HACJIEACTBEHHBIMH HW3MEHEHUSIMU Y
pa3IMYHBIX TOMYJISLNM).




OueHp 3HAYMMBIM C TOYKM 3PEHUS MPAKTUYECKUX ACHCTBUI IPU OPTraHU3ALMNU
MOHUTOPHUHTA B JIFOOBIX MacmTadax, C JIOOBIMH IEISIMHU SIBISIETCS MOHUTOPHWHT
3arps3HSIONIMX BEIIECTB U IPYTUX (aKTOPOB BO3JACUCTBUS B PA3IUYHbBIX CPEIaX.

MOHUTOPHUHT B pa3IMYHbIX cpefax (pa3aIudHbIX CPe) BKIIOYACT:

® MOHUTOPHUHT IPU3EMHOTO CJI0 aTMOC(hEphI U BEpXHEH aTMOChEPHI;
® MOHUTOPHUHT THAPOCHEPHI;
® MOHUTOPUHT JUTOC(hEPHI (B MEPBYIO OYEPEIb MTOYUBHI).

He Menee BakHOI ¢ MpaKTHMYECKON TOYKU 3PEHUS MPEACTABIACTCS KiIacCU(UKAIUS
CUCTEM MOHHMTOPHUHTA 1O (haKTOpaM M UCTOYHUKAM BO3JCHCTBUA.

1) MoHHUTOPHHT (haKTOPOB BO3JCHUCTBHS — MOHHTOPHHI PA3JIMYHBIX 3arps3HUTENCH
(MHTpeIMEeHTHBI MOHUTOPHUHT) W JpYyruX (aKTOpOB BO3IEUCTBHS (DJIEKTPOMATHUTHOE
W3JIydeHHue, TEIUlo, IIyMbl). 37eCh, B IMEPBYIO OYEepelb, MOHUTOPUHTY JOJKHBI OBITh
MOJIBEPTHYTHl HanOoJiee BpeIHbIE (DAKTOPHI: TOKCUYHBIC BEIIECTBA, HAMOOJEE CTOMKHE H
MOJIBM)KHBIE, UMEIOLIME TOKCUYHbIE JOYEPHHUE MPOAYKThI, 00pa3yrolIuecs: Ipu pacnajie u
MPEBPAIIEHUSIX, U OMACHBIE MPU BO3JICCTBUMU B COYETAHUU C JIPYTUMHU BEIIECTBAMM.

2) MOHUTOPUHI MCTOYHUKOB BO3ACHCTBHMS — CPEAH HCTOYHHUKOB BO3JCHCTBHS, U B
MEPBYIO OYEPEb 3arpsI3HEHUM, CIEAYET BbIICIUTD:

a) TOYCUHbIE CTAI[MOHAPHBIE UICTOYHUKH (3aBOJICKUE TPYOHI);

0) TOUYCUHBIE MMOJIBH)KHBIC HICTOUYHUKH (TPAHCIIOPT);

B) MPOCTPAHCTBEHHBIE HCTOYHUKHU (TOpojAa, TOJISI C BHECEHHBIMH XUMHUYECKUMU
BEILIECTBAMH).

HanuyoHanbHbIM MOHUTOPHUHIOM HA3bIBAIOT CHCTEMY MOHUTOPHUHIA B PAMKAaX OAHOIO
rocynapcTBa. Takas cucTteMa OTIMYAETCS OT TI00aJbHOTO MOHUTOPUHTA HE TOJBKO
MaciTaboM, HO M TE€M, YTO OCHOBHBIMHU 3aJlayaMHM HallMOHAJILHOIO MOHUTOPHHIA
ABJISIIOTCSL TIOJIydeHHWE HWH(OpMAIlMM M OLIEHKAa COCTOSIHUSI OKpY’Karomled cpenbl B
HallMOHAIBHBIX MHTEpecax. B ycnoBusax benapycu coznana HCMOC.




JIEKIUA 15 SKOJIOI'MYECKHUE METO/bI

1. DKonoruueckre MEeToIbl MPU U3YUYEHUHU PACTUTENIBHBIX COOOIIECTB.
2. DKOJIOTHYECKNE METOJIBI ITPU U3YUYEHUHN KUBOTHBIX.
3. MareMaTnyeckue METOAbl U MOJIEINPOBAHUE.

Pa3zHooOpa3ue METOMOB  JKOJOTHMYECKMX  HCCICIOBAaHWUN  00yCIaBIUBaETCS
MHOTrooOpa3zueM cBsizei, (QopMUPYIOIIMXCS BHYTPH MAKpPOCUCTEM: NOMYJISUUA —>
OMOIIEHO3bI — OMOT€OLIEHO3BI (AKOCUCTEMBI) — Ouocdepa.

[lepBocTenieHHOE 3HAYEHHE — IOJIEBBIC MCCIEAOBAHUS, T.€. M3YUYEHHUE TMOMYJISIUN
BUJIOB U COOOIIECTB MONYJISLMI B €CTECTBEHHON oOcTtaHoBKe (mpupoje). [Ipu moneBbix
WCCJICIOBAHUSAX TTPUMEHSIOTCS:

a) GU3UYECKHUE METO/IBI;

0) OMOXMMHUYECKUE METO/IbI,

B) CUCTEMATHUYECKHUE METO/IbI;

') MATEMAaTHYECKUE METOTBI.

Bce ati Meronmpl paccMaTpUBAIOT KOHCTEIUIAINUIO (COBMECTHOE JEHCTBHE) BCEX
BHEITHUX M BHYTPECHHUX (HAaKTOPOB Ha KU3HEIACATEIHLHOCTh OPraHWU3MOB, BHYTPH- U
MEXTOMYISIIMOHHBIE B3aUMOOTHOITICHUSI.

3HaueHHE MOJIEBBIX MCCIIEIOBAHUMN: TTO3BOJISIIOT YCTAHOBUTH PE3YNIbTAT BIUSAHUS Ha
OpPTaHW3M WJIN TOIYJISIITUI0 KOMIUIEKCa (DAKTOPOB; BRIICHUTH OOIIYIO0 KaPTHUHY Pa3BUTHUS U
KU3HEJEATECIPHOCTH BHIA WM OCOOM B KOHKPETHBIX ycinoBusix. Ho moneBbie
WCCJICIOBAHUS HE JAl0T TOYHOTO TPEJACTABICHUS O MPUHIMIAX W 3aKOHOMEPHOCTSIX
KUZHEIEATECITLHOCTH 0COOH, MTOMYJSIIMHA WA COOOIIECTRA.

[TosieBoii ¥ 1a0OPATOPHBIN SKCHEPUMEHT: OOBACHSIET MPUYMHBI HAOIIOIAEMbIX B
MPUPOAE OTHONIICHWH, TO3BOJIICT MPOAHAIM3UPOBATh M WM3YYHTh BCE pa3zHOOOpasue
HKOJIOTUYECKUX MEXaHU3MOB, O0YCIIaBIMBAIOIINX CYIIIECTBOBAHNE COOOIIIECTRA.

[Ipumep SKOJOTMYECKOTO0 JKCIEPUMEHTA: WCCICIOBAHUS, IPOBOJUMBIEC TIPH
CO3JIaHHH JIECO3aITUTHBIX MOJIOC TIPY METUOPATHBHBIX C/X paboTax.

1. DkoJ0rnyecKne MeToAbl NP M3YYEHHH PACTUTEIbHBIX CO00IIECTB

3a eIMHUILYy PACTUTEIBHOTO COOOIIECTBA MPUHUMAETCS PACTUTEIbHAS accolUalus
— OCHOBHas €IMHWIIA PACTUTEIBHOTO TOKPOBa, KOTOpas TMPEACTaBIseT COOOM
COBOKYITHOCTb  OJJHOPOAHBIX (DUTOIEHO30B C OJHOPOIAHOM CTPYKTYpOH, BHUIOBBIM
COCTaBOM U CO CXOIHBIMU B3aUMOOTHOIIIEHUSIMHU OPTaHU3MOB KaK JPYT C JPYTOM, TaK H C
BHEIIHEN CPEIOM.

Acconuanys Ha3blBaeTcd IO JIBYyM WM 0oJjiee TOCIOACTBYIOUIUM BuAaMm: Oop-
OpyCHUYHUK (cocHa + OpyCHHMKa), OOp-KHCIMYHUK (COCHA + KHMCIULA), EIbHUK C(arHOBO-
TpaBsHOM (e1b + MOX charHyMm + pa3sHOTpaBbe), OOp-UYEPHUUYHUK C MOXOBBIM MOKPOBOM
(cocHa + yepHHKa + MXU) U T.[.

CxomHble accouuanuy — rpynnsl — (GopMaluu — Tpynnbl GopMaiuil — Kiacchl
dbopmaiuii — THUIBI PACTUTEILHOCTH.

DKOJOrMYecKUi METOJ MPU U3YYCHUU PACTUTEIbHBIX acCOLMAlUi — 3aKknadka u
onucarue NPOOHLIX NIOWAOCU U YUeMHBIX NIOULAOOK.




[IpoOHasg mioniafib — Yy4YacTOK TEPPUTOPUU, BBIIEIECHHBIM MTPOU3BOJIBHO WIIU
UMEIOILNN €CTECTBEHHbIE TPAHULIbl, XapAKTEPU3YIOIIUICS OJHOPOIHOCTHIO PACTUTEIbHBIX
accormanui (s TpaB — 1-100 M2, st tecoB — 100-5000 MZ).

Y4yernas miioniajika — y4acToK TEPPUTOPUU MPOOHOW IIOIIAN, BBIAEISEMbIA 115
0ojiee TOYHOTO OMNHCAHUSA PACTUTEIBHOCTH accommanuu (miomars — 1-4 M2, IS
ompexneneHms Gromaccs — 0,25 MP).

[Tpu xapakTepuCTUKE PACTUTENBHBIX COOOIIECTB MPOOHBIX IJIOMIAACH MPOBOAATCA
CJIEIYIOUINE KaYEeCTBEHHBIE U KOJIMYECTBEHHbBIE OMIMCAHMUS:

1) B nmnepBywo ouepenb COCTaBISETCS CIHCOK PACTEHUH B ONPEEIeHHOU
MOCJIEIOBATENBHOCTU: JIEPEBhSI — KYCTAPHUKU W TOJIYKYCTAPHUYKH —> MHOTOJIETHHE U
OJTHOJIETHHE TPABbl — MXM — JIMIIAWHUKH — TPUOBI — BOJOPOCIIH.

Pacrenus B kaxoil rpymie pacmoyiaraloTcsi B CUCTEMaTUYECKOM WK ali(paBUTHOM
MOpSJIKE.

2) OrtMevaercs >KM3HEHHOCTb BHUJOB, T.€. HaJWYM€ YTHETEHHBIX WM OyHHO
pPa3BUTHIX BUJOB (IIyT€M B3BEIIMBAHUS CyXOW MacChl TOTO WJIM WMHOTO BUJA PACTCHHIA,
NPUXOASALIEHCS Ha €IUMHULLY TUIOLIAIN).

3) Onucanue SPYyCHOCTU: 0003HAYAETCS PUMCKUMH ITUdpamMu, HAYMHAS C BEPXHETO.
Bepxnuii sipyc (1) — BeicOKHe 1epeBbs, 2 — CPEAHKE IEPEBBS, 3 — MOAJIECOK U T.J.

4) Onucanne MO3aUYHOCTH (MUKPOTPYIIHPOBOK): B Ipeenax NpoOHOM IUIOMIAIH
3aKJ1a/IbIBAIOTCS MEJIKKE, METPOBBIE TUIOIIA/IKH, T/I€ OMUCHIBAIOTCS Peo0Iaatoire BUIbI
pacTeHuil ycnoBus cpenbl (MUKpopenbed, BIaXKHOCTh, HAKOIUIEHUE BETOLIH U JIp.).

5) Onwucanne ¢QeHomoruu (MEPUOAUYHOCTH B  PaA3BUTUHU):  OTMEYACTCS
(dbeHnonornueckas paza Kaxja0oro omMCaHHOIO BUAA (CTaaus pa3BUTH).

6) Omnucanue (GU3MOHOMHYHOCTH — COCTOSIHHE acCOIMAIliM, €€ OOIui BHI.
VY4uutpiBaeTcsi MOMEHTBHI TIOSIBICHHS  LIBETYIIUX, IUIOJAOHOCAIIUX, OTMHPAIOIIUX U
BETE€TUPYIOLINUX PACTEHUU.

Ilocne onucaHwe CTPYKTYpbl pACTUTEIIBHOM acCOUMAlUM  XAPAKTEPU3YIOT
MECTOOOUTaHHE COOOUIECTRA:

1) onucanue penbeda ckioHa (€ciau OH UMEeTCs);

2) omucaHWe TIOYBBI: a) CKeJeT; 0) MEXaHMYECKHH COCTaB; B) OpraHUYECKHUE
BKJIFOUCHMS; T) TUIT IOYBBI (UEPHO3EM, TIOJI30JUCTHIC, TOPPSHBIC U T.1.); 1) XUMAYECKUM
COCTaB; €) 0COOCHHOCTH MUKPODIOPHI U MUKPO(haYHBI.

3) onucaHue reoOOTAHMYECKOro MpOoQUis: BHIOMPAIOT KAKOW-TUOO OpHEHTHp, B
JAHHOM HAIpaBJICHUM OTMEYAIOT BCE U3MEHEHUS B PACTUTEIBHOCTH 10 YKIOHY
MECTHOCTH, BBIYEPUUBAIOT IPO(UIIH OMUCHIBAEMOMN IJIOIIA/H.

JOnOMHUTENbHBIE METO/IBI ITPU U3YUYEHUH PACTUTENIbHBIX aCCOLUALIMIA:

1) Xo3zsiicTBeHHas OlleHKa: OTMedaeTcs OOHUTET IPEBOCTOS U O0OECIEYeHHOCTb
CEMEHHBbIM BO300HOBJICHHEM, HAJIUYUE B TPABOCTOE MOJIE3HBIX U BPEIHBIX PACTECHUI,
CTENEHb TUIOJOPOIHS TIOYB U JIP.

2) XuMHUYECKHE€ METOJbl: YCTAHABIMBAECTCS HAKOIUIEHHE TE€X WIM HHBIX
OpraHUYECKUX BEUIECTB B OTEJIbHBIX PACTEHUSIX, U JAHHBIE SKCTPANOIHUPYIOTCS Ha
aCCOIIMALIMIO B I[EJIOM.

3) Ou3MOIOrHYECKHUE METOJbI: TMPOCISKUBAIOT (PUIUOIOTMYECKUE MPOLECCHI,
MIPOUCXOJIAIINE B OT/ACIBHBIX PACTEHUSAX U COOOIIECTBAX B LIEJIOM.




3aBeplIaIIMiA  dTall  UCCIENOBAHMM — TI€000TaHMYECKOE KapTUpPOBaHUE: B
3aBUCUMOCTH OT MaciTaba Ha KapTy HAHOCATCS PACTUTENbHBIE acColMaluu, JHOO
TPYNIIBI acconuanui, (opMaIym; MUPOKO MPUMEHSIETCS a3p0o(dhOTOCHEMKA.

2. DKOJIOrHYeCKHEe METO/Ibl IPU M3YVYE€HHH JKUBOTHBIX

OCHOBHOM €TMHUIIEH KUBOTHOT'O COOOIIIECTBA SIBIISETCS MOIYIISAIINS.

C menpr0 W3Yy4YCHHS TOMYJSIWA JKUBOTHBIX HCCIEIYIOT WX IHWTaHHUE, CTCIICHb
BIIUSIHUA Ha HUX a0MOTHYECKUX (aKTOPOB, pa3MHOXKEHHUE, (PU3UOTOTHUI0, OMOXUMHUIO U JIP.

1) Tpoghuueckasn cmpykmypa nonyiayuu.:

- OMpelelICHHEe COCTaBa IIHUIINM, KOJWYECTBAa €€ KOMIIOHCHTOB. AHaJIHU3UPYETCS
COJICP)KUMOE KETYJIKOB, MOTaj0K, OCTATKOB MHIIM, XUMHYECKUM COCTAaB CaMOW ITHIIIH,
3HAUYEHWE KOMITOHCHTOB MHWIIU JUTsI )KU3HU XKUBOTHBIX Ha Pa3HbIX (azax pa3BUTHS U B
pa3HbIC CE30HBI.

2) Ionosospacmuas cmpykmypa nonyisyuil.

- OMpelelICHHEe COOTHOIICHHS II0JOB WM BO3PACTHBIX TIPYINT B TOMYJISIMH; Ha
OCHOBAaHHH TOJIYYCHHBIX JAHHBIX OMPEACIACTCS COCTOSHUE MOMY/ISINU (€€ KU3HCHHOCTD
WIN YTHETEHHOCTb).

3) Penpooykmuenas cmpykmypa nonyasiyuiL.

- U3y4aeTcsl TMHAMHUKA Pa3MHOKCHUS: ()EHOJIOTHS Pa3MHOKEHHUS, CTENIEHb yJacTHs
B HEM 0co0cil pa3sHOro BO3pacTa M Pa3IMYHOIO (DU3MOJOTHUECKOTO COCTOSHUSA,
WHTEHCUBHOCTH PA3MHOXKEHUS U JIP.

4) Ilosedenueckas (amonocuyeckas) CmpyKkmypa nonyasuuu.

N3yuenne ocOOCHHOCTH MOBEICHUS )KUBOTHBIX B Pa3HbIC CE€30HBI, MEPUOIbI KU3HH,
B3aMMOOTHOIICHHS MEXTY 0COOSIMU BHYTPH TTOITYJISIITAH.

5) Ilpocmpancmeennas cmpykmypa nOnyIAyuU.:

N3yyaroTcs  3aKOHOMEPHOCTM  MWIPAlMM M pPAa3MEIIEHUS  MOILYJISLMMA.
Hcnonp3yroTcss METoIbl  MEUEHHS JKMBOTHBIX (KOJbIIEBaHWE, 3aKpEIUICHHE METOK,
OKpackKa, IPUKPEIUICHHE PaTuoNepeIaTIMKOB, BBEICHHEC B OPraHU3M MEUCHBIX aTOMOB U

T.1.).

6) Mopgomempuueckas u penemuueckas CmpyKmypa ROnYIsAYUn.

- M3ydYeHHE MOpP(OJOrMuecKUux OCOOCHHOCTEM 0co0eil B MOMyJslMsIX; Ha
OCHOBAaHHMH TIOJIYYCHHBIX [AHHBIX OTMPEIEISAETCS CTENEeHb BIUSHHUS Ha TOIMYJISIUIO
YCIIOBUH OKPY’KAIOIIEH CPe/Ibl, CTEMEeHb Pa300IIEHHOCTH TOMYJISIIIHOHHBIX TPYTITHPOBOK.

W3ydaioTcsi HMHTEHCHMBHOCTH Ta3000MeHa, BOJHOIO OOMEHa, HaKOIUICHHE
MUTATEIBHBIX BEIIECTB, TEMIIBI POCTa W JPYryue TMOKa3aTeld HAa YPOBHE MaKpOCHUCTEMBI
(MOMyJISIMU WA COOOIIECTBA).

3. MaremaTH4ecKkne MeTObl U MO/IeJIMPOBAHHKeE.

[Ipy wW3ydyeHMHM NPUPOAHBIX MONYJALMI 3a4acTyl0 JaHHbIE, I[OJYyYEHHBIE Ha
HEOONBIION BBIOOPKE OCOOEH, IKCTPANOJUPYIOTCS Ha BCIO MOMYJSIIUIO, YTO BHOCHUT
OONBIIYI0 TOTPEHIHOCTh B HWTOrOBOM pe3ynbTaTe. Kpome Ttoro, BbeIOOp ocobeit u3
MOIYJISIMM  HOCUT  CIIy4aWHbIM  Xapakrtep. W jmmb npuMeHeHHe  MeToAo0B
MaTeMATH4YeCKON CTATHCTHMKM JAaeT BO3MOXKHOCTh 10 CIy4ailHOMY HAa0Opy pa3sIMYHBIX




BAPUAHTOB OIPEIEIUTh JIOCTOBEPHOCTh TE€X WM HHBIX PE3YIbTATOB M TOIYYUTh
O00BEKTUBHOE TpeICTaBIeHIE 000 BCEH MOMYIISIIHH.

B nocnenHee BpeMsi LIMPOKOE paclpOCTPAHEHHE IMOIYYUIO MOJAEJHPOBAHHE
OMO0JIOrHYeCKHUX ABJICHUI 1 HCIIOJIb30BAHUE JKUBBIX MO/IeJICH.

1. MopeanpoBanue OHOJOTMYECKMX SIBJICHHH — BOCIHPOU3BEACHUE B
HMCKYCCTBEHHBIX CUCTEMAX PA3JIMYHBIX MPOLIECCOB, CBOMCTBEHHBIX KMUBOM MPUPOJIE.

Ilpumepvr Ouonocuueckux mooleneu: ammnapaT UCKYCCTBEHHOI'O KpOBOOOpamlieHus,
HCKYCCTBEHHAsI IOYKa, MO/IeNIMpOBaHUE (POTOCUHTETUYECKHUX PEAKIIUM.

2. Ucnoab3oBaHHe KUBBIX MoJeded — HU3YyUYCHHE CIOXKHBIX OHOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUI HA IPOCTHIX CYILIECTBAX.

Ilpumep: 300XJ0peEIIIAa CIYKAT MOJAENBIO ISl N3YYEHUN PEAKUIUN TUIACTUYECKOTO U
SHEPIeTUICCKOr0 OOMEHOB.

T.o. ocHoBHOW 3agayeil  OMOJOTUYECKOT'O  MOJCIUPOBAHUS  SIBJISIETCS
DKCIIEPUMEHTAIbHASI TMPOBEPKA THUIOTE3 OTHOCHUTEIBHO CTPYKTYPHl H  (QYHKIUN
ounonorndyeckux cucreMm. CyIIHOCTh MOACIMPOBAHUS 3aKJIIOYAETCSI B TOM, YTO BMECTE C
OPUTMHAJIOM, T.€. C KaKOW-TO pPEAJIbHOM CHUCTEMOM, H3Yy4aeTCs €ro HCKYCCTBEHHO
CO3JIaHHOE 10/1001e — Moeb. B cpaBHEHUN ¢ OPUTHHATIOM MOJIETIh OOBIYHO YIIPOIIEHA,
HO CBOMCTBA MX CXOJHBI.

B 3aBucuMocTH OT 0OCOOEHHOCTEN OpUTHHAJA U 3a7a4 UCCIIEJOBAHUS PUMEHSIOTCS
cJIeAyIoIHe MOJeJIHU:

1) PeasbHble (HATypHBbIe, AaHAJOIOBBbIE) MOJEJH — OTPAXKAIOIINE CaMbIC
CYIIIECTBEHHbBIC YEPTHl OpUTHHANA (AKBAPUYM — MOJIENIb €CTECTBEHHOr 0 Bojoema). O1HaKo
CO3/IaHME TaKUX MOJENeH COMNPSIKEHO C OOJIBIIMMHU TEXHUYECKUMHU TPYIHOCTSIMH, T.K.
3aTPYIHUTEITHHO TOOUTHCS TOYHOTO BOCIIPOU3BEACHUSI OpUTHHAIIA.

2) 3HakoBble (MaeabHbIE) MOJEJU — YCIOBHOE OTOOpaKCHHE OpHTHMHANIa C
MOMOIIIbI0 MaTEeMAaTHYECKUX BBIPAXKEHMH WM MOApOOHOro omucanus. B cBoro ouepens
OHM JICJIATCS:

a) KonuenryaiabHble (BepOajbHbIe, rpaguyecKkue) MOJeTH — XapaKTepU3yrTCs
MOIPOOHBIM OMHMCAHUEM CHCTEMbI (HAYyYHBIN TEKCT, CXEMbI CUCTEM, TaOJHIIbI, TpadUKN U
ap.);

0) MaremaTnueckne Mmoaeaum — HauOomee 3()PEKTUBHBIM METON H3yUCHUS
HKOJIOTUYECKUX CHCTEM, OCOOCHHO TNpU ONPEJEICHUU KOJIMYECTBEHHBIX IOKa3aTesei.
Maremarn4yeckue CHUMBOJBI TMO3BOJSIOT CKATO OIKCATh CIIOKHBIE DKOJIOTHYECKHE
CUCTEMBI, & ypaBHEHHS JAlOT BO3MOXHOCTH (POPMajbHO OIPEACIUTh B3aUMOICHCTBUS
Pa3IMYHBIX UX KOMIIOHEHTOB.
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