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IlosicHuTE/ILHAA 3aIIUCKA yqeﬁno-MeTonnquKoro KOMIIJICKCA 110
AUCHUIIJINHE «IKO0JIOTUSA U PANHOHAIBHOC IIPUPOAOINOJIB30BAHHUE)

Y4eOHO-METOANYECKUI KOMIUIEKC MpeaHa3Ha4eH [Jsi CTYACHTOB
4 xypca cnemuanbHOocTH 1-31 01 01-02 «bwmomorust (Hay4dHO-
NEJarornuecKas eI TENbHOCTBD)».

[lenpto  u3yueHuss  Kypca  «IKOJOTHS W PalUOHAIBHOE
MPUPOJIOIIOIB30BAHUE) SBIISIETCS O3HAKOMIICHUE CTYICHTOB C MOHSTUAMM,
npoOreMaMyd UM pas3iellaMd  COBPEMEHHOW OSKOJIOTHMH KaK OCHOBBI
PalMOHAJILHOTO UCTIOJIb30BAHUS U YIIPABJICHUS TPUPOTHBIMU PECYPCAMH.

OcHOBHast  3amadya  Kypca  «OKOJOTHS U pandOHAIBHOE
IPUPOAOIOIB30BAHUE» — N1aTh CTYJECHTaM 3HAHUS O 3aKOHOMEPHOCTSX U
MPUHIUIIAX, ONPEACTSAIONINAX PACIPOCTPAHEHUE U JUHAMUKY, YUCIEHHOCTH
OpTraHW3MOB, CTPYKTYpY U JAWHAMHUKY COOOINECTB, “OPTraHU3aIUI0 U
(GYyHKIMOHUPOBAHUE 1LIETIBIX YKOCUCTEM. BaxkHOE MECTO.B Kypce yemnsiercs
3aKOHOMEPHOCTAM TpaHC(hOpMalMu BEIIECTBA U SHEPIUU B KOCUCTEMAX,
npoOaemMaM OMOJIOTHYECKOW MPOAYKTUBHOCTH:

B coBpeMeHHOM MHpE DIKOJOTMYEEKHE MpoOiemMbl MO CBOEH
0OI1IECTBEHHOW 3HAYMMOCTH BBIIUIM HA\O/IHO U3 MEpBbIX MecT. BiusHue
YeJioBeKa Ha MPUPOAY TNPOUCXQAHUT, Kak MyTEM MpeoOpa3oBaHMUs
CJIOKUBIIIMXCSI B TCUCHUE THICAUYCACTHN €CTECTBEHHBIX CHCTEM, TaK M B
pe3yJIbTaTe 3arpsA3HECHUS MOYBBI, BOJbI, BO3/lyXa. DTO MPUBEIIO K PE3KOMY
YXYAIUIEHUIO  COCTOSHMS / TPUPOJABI, YacTO C  HEOOpaTUMbBIMU
MOCJIEICTBUSIMU. DKOJIOTHUYECKUM KPU3HUC MPEACTABISIET COOOU peabHYIO
ONIACHOCTb.

buonorn, kakK\ HUKTO W3 CHEIHUAIUCTOB, JOJDKHBI 3HAaTh O
CYILLIECTBOBAHUI.-3aBUCUMOCTH MEXKAY COCTOSSHUEM OKPYKAIOLIEN CPEABI U
XapaKTEPUCTUKON 3J0pOBbs uelioBeka. M3 CcylecTByrOMMX HalpaBICHUN
AKOJIOTHH » (KJaccuueckasi, Tyio0anbHasi, CoIMalbHasi, T'€0dKOJIOTHS,
AKOJIOTHSl Y€JIOBEKA, MPUKIIAIHAS IKOJIOTHS, SKOJIOTUYECKUNA MOHUTOPHUHT)
HAauQOMBIIYIO AKTYallbHOCTh JUJISl CTYACHTOB JaHHOW CIEIHAIbHOCTU
npygoOpeTaeT TMpUKIAgHAs SKOJOTHs, H3ydarouias B3aWMOCBSI3U W
B3aMMO3aBHCHUMOCTH B CHCTEME OOILECTBO — OKpyXkarollas cpena u
AKOJIOTHS YEJIOBEKA, M3yvarolias Cpely €ro oOWUTaHUsl, IKOJOTHYECKUE
(akTOpbI 370POBBA.

3HaHUST W HABBIKM, MNOpHOOpETaeMble  CTYJEHTaMH, MOTYT
UCIIOJIb30BaThCS ISl PEUICHUS 3a7a4 CEJIbCKOTO XO35MCTBA, MEIUIIMHBI U
Pa3JIMYHBIX OTPACIIEN HAPOJHOTO XO35AKUCTBA.



TEKCTBI JEKIUA MO TUCHAIIINHE
«IKOJIOTUS U PALIMOHAJBLHOE NIPUPOIONOJIb30BAHUE»
JUISI CTYJAEHTOB 4 KYPCA BUOJOFUYECKOIO ®AKYJbTETA



JIEKIIUA 1 BBEAEHHUE B OKOJIOT'MIO. OKOJIOT'USA KAK HAYKA

1. Conepxanue, mpeaAMET U 331a4H SKOJIOTHH.
2. Uctopus 3KOJI0THH.

3. CTpyKTypa COBPEMEHHOMN SKOJIOTHH.

4. Pa3nensl 9KOJI0TUH.

1. Cosep:kanue, npeaMeT ¥ 3a1a4M IKOJOTHH.

Tepmun «oK0IOTHA» (KOUKOCH - IOM, KUJIHIIE; «JIOTOC» - HAayKa) BBeN . [LCKKeb.
OKOJIOTHsl — HayKka, M3ydaroniash B3aWMOOTHOIIEHHUS OPraHW3MOB C OKPYXAMISH HuX
OpPraHWUYECKON M HEOPTaHUIECKON CPEeTaMH.

- B3aMMOOTHOIIICHHS OPTraHU3MOB MEXIy COOOM M OKpYyKarolled MX CpeloH, ¢
Y4€TOM U3MEHEHUH, BHOCHMBIX JICSITEIIbHOCTHIO YEIOBEKA.

CoBpemeHHast SKOJIOTUS U3y9aeT OPTaHU3MbI HE TOJBKO KaK QTACHBHBIC BUIBI, HO U
UX B3aMMOOTHOIIICHUSI MEXITY COOOM M CO CpPeloi Ha HOMYJISIIHOHHO-OUOIICHOTHYECKOM
YDOBHE.

Cooeporcanue 3Kon02uu: WMCCIENOBAHUS B3aUMOOTHOINEHHI OPraHu3MOB JpYr C
JIPYTOM U CO CPelod Ha MaKpOCHUCTEMHOM (MOMYJSALMOHHO-OMOIEHOTUYECKOM) YPOBHE!
YpOBHE TONYJIAINH, COO0IIECTB, OMOre0IIeH030B, SKOCUCTEM 1, HAKOHEI], OMoC(epHhl.

Onpenenenus:

Homynsiist — m00asgs  COBOKYMHOCTE ~0C00€i OAHOrO BHIA, CIOCOOHAsS
OOMEHUBAThCS TEHETHYECKONM MH(pOpMaLueH, v obnanammas oco00il  BHYTpEeHHEH
CTPYKTYPOM M CYLIECTBYIOIIAs HEONPEHeJEHHO UIMTEIBHOE BpeMs Ha JAaHHOU
TEPPUTOPHH.

buorneno3 (coobiiectBo) — 00as COBOKYIMHOCTh OPraHM3MOB Pa3juYHbIX BUIOB,
CYIIECTBYIOMIAs B OTHOM U TOH K& MECTOOOMTAHWH M B3aMMOJICHCTBYIONIASI TTOCPEICTBOM
MUIIEBHIX (TPOQUIECKUX) U TPOCTPAHCTBEHHBIX B3aUMOOTHOIIICHUH.

Bbuoreonienos (skocuctema) — O6uoIEeHo03 (cooliecTBo) + OuoTon (OKpysKaroias
cpena).

buocdhepa — o6macTe pacrnpocTpaHeHHsS >KH3HU Ha IUIaHeTe 3emuis; 00JacTh,
3aceNieHHas KUBBIMI, OPraHU3MaMH B HACTOSIIIIEM WU TIPOILIOM.

Ilpeomems 3kop02uu: OUONOTUYECKUE MAKPOCHCTEMbI (TIOMYJISIIIUN, OUOIIEHO3HI,
OMOTeOIeHO3bl, YKOCUCTEMBI ), UX THHAMHKA BO BPEMEHH M MPOCTPAHCTBE.

3aodauu sronoeuu:

1) syuenue CTpyKTypsl U JUHAMUKH TTOMYJISIIAA 1 OMOT€OIEHO30B;

2) | PackpeiTHie CYITHOCTH TPOIECCOB, NPOTEKAONIMX B OMOJOTHYECKHUX
MaKpOocHCTeMax;

3) YMmeHue UMM yOpaBisiTh C MAaKCUMaJIbHOM TMONB30M [JIs 4esoBeKa, Oe3
HafieceHus ymiepoa cucteme.

2. UcTopusi 3KOJIOTHH.

Kak nucturuimHa 6uosioruu BeIJeIUIack B cepenrHe 19 Beka, Kak oT/ebHas HayKa
— koHer 19 - ragaio 20 Beka.

1) Ilepsvie 3Kon02u4ecKue ceedenusi — APEBHEETUNIETCKUE, IPEBHE HHAUNCKUE,
JIPEBHEKUTANCKUE U JIPEBHEEBPOIEHCKHNE HCTOYHUKU — 6-4 BB. 0 H.3. — CBEACHUSA 00
o0pa3e KU3HU U U3MEHEHUSX YUCIICHHOCTH KMBOTHBIX U PACTCHUM.




2) Hpesnas I'peyus u Jpesnuti Pum: I'mmmokpatr — BiusHAE (HaKTOPOB Cpeabl HA

3I0pOBbE JIOJEH; ApUCTOTENh — KiaccupuKalus >KMBOTHBIX IO 00pa3y >KU3HU U
nutanuio; Ilmmanin Crapmumi — tpyn «EctecTBeHHas ucropus». Bce cBeneHus HOCHIU
CyMOYpPHBIN XapaKTep.

3) Cpeonue sexa u 3noxa Bospooicoenus.

B cBs131 ¢ HAKOMUBIIMMUCS JAHHBIMU B XOJI€ MYTEIIECTBUNA U UCCIICIOBAaHUN — PSiJ
TPYAOB:

Kapi JIunHeit — oCHOBBI HAy4YHOU CHUCTEMAaTUKH (OMHapHas HOMEHKIIATypa);

Kan brobdon — «EcrectBennas uctopus» (13 TOMOB) — CBSI3M OpraHusmMa c
BHEITHEH Cpe1oi, BIUSHUE KIMMATHYECKUX (aKTOPOB HA OPTraHU3MBI.

Kan-batuct Jlamapk — 3Hau€HME BHENIHUX YCJIOBUW B JBOJIIOLMHU 9KMBOTHBIX W
pacTeHun

Pycckue ecrecTBoUCIBITATENMN:

M.B. JIoMOHOCOB — BIMSIHUE CPEABI HA OPTAHU3MBI.

A. Kasep3neB — «O nepepoxAeHNUH )KUBOTHBIX) - U3y4al U3MEHUYUBOCTD )KUBOTHBIX
MO/ BJUSTHUEM BHEUITHUX U BHYTPEHHUX (DAKTOPOB.

A. bonoroB — kinaccudukanus MECTOOOUTAHHUIN PACTCHUH.

4) 19 sex:

Brienenne  camMoCTOSTENBHBIX  OWMOJIOTMUECKUXS MUCHIUILNIMH — reorpadus
KUBOTHBIX U reorpadusi paCTeHU.

A. T'ym6onpar — «aeun o reorpaduu pacreHuin» - UCIONB30BAT 3KOJIOTHUYECKYIO
TEPMHUHOJIOTHIO — KU3HEHHBIE (DOPMBI pACTEHUW, ACCOLIUAIINN, U30JIUHUU U T.JI.

Kapn Pynbe — OCHOBOMOJOKHUKNIKONOTUU >KUBOTHBIX (Oomee 160 pador).
Jloka3pIBaja, dYTO pa3BUTHE OPTraHUIECKOTO Mupa OOYCIOBIEHO BO3JCHCTBHEM
M3MEHSIOLIEHCS BHENTHEN CPEIbL.

CeBepuoB — yuenuk Pynbel, 1855r. — muccepranus «llepuonuueckue siBIeHUS B
KU3HU 3Bepeil, nTuil ¥ raji BopoHexCkoii ry0epHUn» — MEPBOE IETaIbHOE KOJIOTUUECKOe
HCCJIENOBAHUE B MUPOBOU 300JIOTUUECKOMN JTUTEPATYPE.

bekeroB — ydenuk ‘Pymbe — cozman mikony pycckux ¢uroreorpadon. 1896r. —
«["eorpadus pacteHul»,

O.I'ekkenp (1866r.) — BBEII TEPMUH HKOJIOTHSL.

K. Mebuye = ydenue o 6uonenosax (1877r.)

E. Bapmunr (1895r.) — BBeN TEPMUH «3KOJIOTHSI» B OOTaHUKY.

5) Koney19 — nauano 20 68.:

B.B.“JlokyuyaeB — co3iajl yueHHE O MPUPOAHBIX 30HAX, OCHOBBI I'€000TaHUYECKHUX
WCCIICMOBAHNM, yUYeHHE O JaHamadTax — U3ydal B3aUMOOTHOIICHHS PACTUTEIHHOCTH U
MIOYBBI,

[.®. MopozoB — «Yuenue o agece» (1920r.) — BnepBble MPUMEHUIT IKOCUCTEMHBIN
MOAXO/ K U3YUYECHUIO MPUPOJIHBIX OMOKOMILIIEKCOB.

JII.H. Kamkapos u B.B. Cranunsackuii — «Cpena u o01iectBoy», «OCHOBBI HKOJIOTUH
KUBOTHBIX».

A. Tencnu (19351.) — yueHne o0 dKOCHCTEMAX.

B.H. CykaueB (1942r.) — moHsiTue O OUOreOIEHO3€¢ KaK O E€JUHOM KOMIUIEKCE
OpPraHU3MOB U A0MOTUYECKOTO (HEKUBOTO) OKPYKEHUS.

B.U. Bepnanckuit — yuenue o 6uocdepe kak o riio0aibHON 3KOCUCTEME.

I'.1. [lonnnasckas — «Kpatkuii Kypc 3xosoruu pacteHuin» (1937r., 1948r.)




6) Cospemennble IKON02UHECKUE UCCIEO08AHUSL:

B.I'. Moranzen — «OcHOBBI sKkosiorum» (1959r.)

A.Il. IllennukoB — «Okonorus pactenuit» (1950r.), «Benenue B reoOOTaHUKY
(1964r.)

H.I1. HaymoB — «Qxonorus »kuBoTHBIX» (19551, 1963r.)

C.C. UIBapiy — «IBOJIOIMOHHAS SKOJIOT S KUBOTHBIX» (1969r.)

I''A. HoBukoB — «3Jkomnorus >kUBOTHBIX» (1980r.), «OCHOBBI 00IIEH KOJOTUU U
oxpaHbl pupoAs» (1979r.)

T.A. PabotHOB — «@utonenonorus» (1978r.)

T.K. lNopeimmnaa — «9komorust pacteHuin» (1978r.)

7) Jxonozcuueckue uccnedosanus 8 berapycu:

Hauanuce ¢ 20-x roxoB 20-ro Beka. Pa3zBuTneM 3KOJIOrMH 3aHUMAJIACH:

Conosbe, Pagkesnu, @enromnn, CepkannH, Makymok, Cim4akoB W p.

Ha 6ase bemopycckoro MHCTHTYTa C/X M JI/X JKOJIOTHEH PACTCHHN 3aHMUMAJIUCH:
BacunbkoB, Agamos, [lonsHckas, CaBuy u ap.

Ha 6a3e BI'Y skonoruei *KUBOTHBIX 3aHUMAaNuCh: BunOepry Cyiens, deatomivs,
Cepxanus, JIsxnouu, Kamirok u ap.

B 1947r. B BI'Y na OuonorudyeckoM (QakysiapTeTe  OTKpbiTa Kadenpa oOIei
AKOJIOTHH.

Ha coBpemennom starne B benapycu npo0GieMaMu SKOJIOTUU 3aHATHI:

a) Oxkonorus xuBoTHBIX: [lukynuk, Cymens, Jlonouk, Casunkuii, Jlonatua u ap.
(uactutyT 300n0run npu HAHB).

0) Dxonorust pacrenuii: Ilapdenosy Mnatees, ['onon, HoBukos, BanetoB u np.
(uactutyT Jleca npu HAHB).

3. CTPYKTYpa COBPEMEHHOU IKOJIOTHM.

CoBpemMeHHast HKOJI0TUs MTeAPA3IETAETCs Ha 3 CTPYKTYPHBIE YaCTH:

1) Dxonoeus pacmeHu.

a) boraHnueckas |\ SKOJIOTMS — H3y4aeT B3aUMOJACHCTBUS PACTEHUU C
HEOpPraHMYeCcKOl cpeaoity(Bo3aeicTBrE (HU3UKO-XUMHUYECKUX (PAKTOPOB HA OTCIIbHbBIC
BU/JIbI PACTEHUN).

0) OUTOLEHONOTHS — W3Yy4YaeT B3aMMOOTHOIIEHUS MEXKIY PACTEHUSMU, CBS3U B
pacTUTETLHOM COQOIIIECTRE.

2) DKe102us HCUBOMHBIX:

a) ‘OKojorusi ocobeil — M3ydaeT B3aMMOJICMCTBHS YKUBOTHBIX C HEOPTraHUYECKOU
cpenol (Bo3aeicTBue GU3NKO-XUMHUECKUX (DAKTOPOB HA OTNIEIHHBIC BUIBI dKUBOTHBIX ).

0) OKojorusi TOMyJSIIUA — H3y4aeT COBOKYITHOCTH oOcoOell OJIHOTO BHJA,
CTPYKTYpY, AMHAMUKY U OTHOIICHUS B TTOMYJISALIUSX.
3) buoceoyenonocus — O0OBEOUHSET SKOJOTHUIO MXUBOTHBIX M PACTEHUH, T.K.

3aHMMACTCS M3YYCHHEM MHOTOYHCICHHBIX OTHOIICHHUH B JKMBOTHO-PACTHTEIbHBIX
CcoO00I1IIeCTBAX.

4. Pa3nesibl 3K0JIOTMH.

B sKotorun 4eTko BBIIEISAIOTCS pa3/iebl, OCHOBBIBAIOIIHECS HA CICAYIOIICH cXeme:

Ocobpr — momynsnus — BUI — Ccoo0mecTBO (OMomeHo3) — OHOreoIeHo03
(axocucTema) — Guocdepa.




B cBsi3U ¢ 3TUMU ypOBHSIMU OpraHU3allvy KMBOM MaTEPUU BBIJCNISIOT CIEAYIOINE
pazzensbl:

1) Aymoaxonoeus — sxonorusi ocooeit. 1896r. — IlIperep.

- U3y4aeT B3aMMOOTHOIIICHHS 0CO0eH C BHEUTHEH cpenoit; MoppoPu3NOIOTHIECKHE
peaKkiMu W  TPHUCIIOCOOJICHUS OPraHu3MOB K  (DU3UKO-XMMHUYECKHM  yCIOBHUSIM
OKPYKaFOIIEH CPEJIbL.

[Ipumep: M3ydeHHne OTACIBHOTO PK3EMILISApa BUja Ay0 B JIECy — ayTIKOJIOTHYECKOE
HCCIIeIOBaHUE.

2) JlemsKkono2uss — SKOIOTHS TTOMYJIISLUH.

- W3yYaeT eCTEeCTBEHHBbIC TPYIIHUPOBKH ocobeit 1 Buma (mOmynsimuun)s. 3amauu:
BBISICHGHHWE  YCIIOBUW, TPpU  KOTOPHIX  (OPMUPYIOTCS  MOMYJISIHH}, | W3yYCHUE
B3aMMOOTHOIIICHUN MEXAY OCOOSMU B TMOMYJSIUH, WX OpraHu3aIidy, JAUHAMUKH,
YUCJICHHOCTH.

3) uU02K0102Us1 — IKOJIOTHS BUJIOB.

- HauMMeHee pa3pa0OoTaHHBIM pa3Jell COBPEMEHHOW JKOJIOI'MH, T.K. C ayT- H
JIEMAKOJIOTHUECKUX MCCIEIOBAHUM TPAAUIIMOHHO MEPEKITI0UaOTCA-Ha CUHIKOJIOTHIO (T.€.
0C00b — TOMYJISAIUS — OUOIICHO3).

4) Cunsrono2uss — 3KOJIOTUsl COOOIIECTB U IKOCHUCTEM.

- W3y4YaeT acCOlMAlMM TOMYyJANWA pa3HbIX\ BUIOB PACTCHHUM, XWUBOTHBIX U
MUKPOOPTaHU3MOB,  O0pa3yloIMX OHOIEHO3BI « MY, JIKOCHUCTEMBI, HUX CTPYKTYpY,
B3aUMOOTHOIIEHHSI ~ MEXIy  coboil  u « oKpyxkawmehd  cpegod.  SBisrorcs
00111e010TOTHYECKUMH UCCIICIOBAHUAM U OOBbSAUHAIOT ayT-, IeM- U dHIPKOJIOTHIO.

5) I'nobanvuas sxonoeus — sxkonorust Onocdepsl.

Mano wu3ydeHHBI pa3den, T.K. Ha COBPEMEHHOM JTale TPYIHO OCYIIECTBUM
rJ100aIbHbIE UCCIIEAOBAaHUS U MOHUTOPUHT TIJIaHETApHOT O MaciiTada.




AYTIKOJIOTHSI (OKOJIOTUSI OCOBEN)
JEKIUS 2 ®AKOPBI CPEJIbI, HX KJJACCHOUKALIMSA U
3AKOHOMEPHOCTH JAEHCTBHS HA OPT AHU3MBI

1. IloHsiTHe cpenbl U HIKOJIOTHYECKUX (PaKTOPOB.

2. Knaccudukanus 3koa0oru4eckux (GakTopos.

3. BnusiHue Ha opraHu3M abMOTHYECKUX (PaKTOPOB.

4. CoBMeCTHOE JEUCTBHUE IKOJOTUYECKUX (PaKTOPOB.

5. [IpuHIUTIBI SKOJTOTUYECKOMN KIacCu(UKAIMU OPraHU3MOB.

1. ITonsiTHE CPeEbI M IKOJOTHYECKUX (PAKTOPOB.

Cpena u ycnoBHs CyIIECTBOBAaHUSI OPTaHU3MOB — Pa3HbIC TOHITHS.

Cpeda — Bce, YTO OKpPYXaeT OpPraHu3M M NOpsIMO WIM KOCBEHHO Ha HEro
Bo3nelcTByer. Cpena ciiaraeTcsi M3 MHOXECTBAa JJIEMEHTOB| OpPraHUYECKON U
HEOPraHUYEeCKOM MPUPOJIBI U JIEMEHTOB, BHOCUMBIX JESTEIbHOCTHIO YEeTOBEKA.

DneMEeHThI cpeabl MOT'YT OBITh:

1) HeOOXOMMMBIMU OPTAHU3MY;

2) Ge3pa3IuyHBIMU JIJIs1 HETO;

3) oka3bIBaTh HA OPraHU3M BPEAHOE BO3/ICHCTBHUE.

[Ipumep: s 3aifila HeoOXOAMMBI MHINA, BO3AYX, BOJA, CBET; OE3pa3iuyuHbl s
HEro — CTBOJI JepeBa, KOuka (MOXXET BCTyNaTh . HUMHU BO BPEMEHHBIE OTHOLICHUS —
HalpUMep, YKPbITHE OT HENOroJlbl); BPEIHbIE ~ e TEIIbHOCTh YeJIOBEKa (BBIpPYOKa JIECOB,
0XO0Ta u T.1.).

Ycnosua cywecmeosanus — . COBOKYIMHOCTh HEOOXOAMMBIX JUJIsI OpraHu3Ma
AJIEMEHTOB Cpe/ibl, C KOTOPHIMU OH_ HAXOJIUTCS B HEPA3PHIBHOM €IMHCTBE M 0€3 KOTOPBIX
CYILECTBOBATh HE MOXKET (IUIIA, CBET, KUCIOPOJI, XUMUYECKUE DIIEMEHTHI).

DOneMeHThl cpeibl, HEOOXOIUWMBbIE OpraHu3My, WM OTPUIATENIbHO HA HEro
BO3JICUCTBYIOLLIUE — 2Ko02udeckue ¢hakmopvi. OHU JAEUCTBYIOT B BHUAE €IHHOIO
KOMILJIEKCA.

T.0. KOMIUIEKC PRONOTHYECKUX (PAKTOPOB, 0€3 KOTOPBIX OPraHU3M CYIIECTBOBATh HE
MOKET — yCJIOBUS CYIIECTBOBAHUS (3KM3HU) OPTaHU3MOB.

2. Knnaccndukanusi 3K0JI0rnuecKux paxkTropos.

3 rpYHIbI'9KOIOTHYECKUX (PAKTOPOB:

1) * Abuomuueckue — QaKTOpbl HEXKUBOH MNPUPOJABI — KOMIUIEKC YCIOBUH
HEOPTaHUHUECKOM Cpe/ibl, BIUAIOIMINX HA OPraHU3MBI.

a)  XUMHMYECKHE — XMUMMUYECKHUH cOCTaB aTMoc(depbl, MOPCKUX U IPECHBIX BOJ,
110YBbI, JOHHBIX OTJIOXKEHUH.

06) Oumsuueckue (KIMMAaTHUYECKHE) — TEMIIepaTypa, JaBIEHUE, BIAXHOCTD,
OCBELIEHHOCTh, pagualys U T.A.

B) ['unposnaduyeckre — pakTopsl MOYBBI U BOJHOM CPEIbI.

r) Oporpaduueckue — penbed MeCTHOCTH, IIepenaabl BEICOT U JIp.

2) buomuueckue — (PaKTOpbl SKUBOW MNPUPOJAbI — COBOKYNMHOCTb BIUSHUU
KU3HEAEATEIbHOCTH OAHUX OPraHW3MOB Ha IPYyrue, T.€. BHYTPUBUIOBBIE U MEXBUIOBBIC
OTHOILIEHUS] OPIaHU3MOB.

[Ipumep: B3aMMOOTHOLIEHUS TUIA XUIIHUK-)KEPTBA, Mapa3UT-X0351H, OPTaHU3M KaK
cpena oOUTaHus, y4acTUE B paCIPOCTPAHEHUU IPYroro OpraHu3Ma u T.1.




3) Aumponuueckue — J€ATEIBHOCTh YEJIOBEKA — COBOKYIHOCTb BIIMSHUN
JESTEIBHOCTH YEJIOBEKA HA OPraHUYECKUI MUP.

a) BosgeiicTBUE HENOCPEICTBEHHO CBOMM CYIECTBOBAHHMEM (IMOTPEOHOCTh B
KHCIIOPOAE, NMUILE, IPOCTPAHCTBE U T.JI.).

0) Bo3geiicTBre NpOU3BOJACTBEHHON AEATEIbHOCTBIO (3arps3HEHMs, YHUUTOKEHUE
’KMBBIX OPraHU3MOB, CO3/IaHUE arpoLICHO30B U T.11.).

Bnusiaue antponnyeckux (pakTopoB B HACTOSIIEE BPEMS IIOCTOSIHHO BO3PACTaET.

3. Biaiusinue HA Opranu3m aduoTn4eckux GakTopos.

AOuoTtnyeckre (HakTOpbl OKa3bIBAIOT HA OPTraHU3Mbl npsamoe U . KQC8eHHOoe
so30euicmsue. IlpumMep: Temiiepatypa — OIpEAeiseT TEIUIOBOM OalaHC >KUBOTHBIX U
pacTeHnii (NMpsMO€ BO3JCHCTBHE); KOCBEHHO BIMSET HA TPaBOSJHBIX >KHUBOTHBIX,
oOecrieunBas yCaOBUs JIJIsl pOCTa pacCTEHUH.

Dddekr Bo3meHcTBUSA (aKTOpa 3aBHCHUT OT €ro m03bl. Kak “M30BITOK, Tak H
HEJOCTAaTOK (DaKTopa BEJET K YTHETCHUIO KU3HEACATEIbHOCTH OpraHn3Ma.

NuTeHcuBHOCTH DKOJIOTUYECKOI 0
dakrtopa, HamQoyiee OsarompusTHas IS
OpraHu3Ma, —-30Hd (3aKOH) ONMUMyMd,

JaroIas Hauxyamui 3pd ekt — 3ona (3axom)
neccumyma. I'paHunbl, 3a  KOTOPBIMHU
CyI{ECTBOBAHHE OpTaHW3Ma HEBO3MOXXHO —
HUNCHIL U 8ePXHULL NPedeibl 8bIHOCIUBOCHIUL.
Jlnst xaxgoro opraHu3Ma (BUAA) ©CTh CBOM ONTHMYM YCIIOBHM, T.€. CTEICHb
BBIHOCJIMBOCTH OpraHuW3Ma K JeicTBHIO, (pakTopa. Ilpumep: pacTeHUS W HKHUBOTHBIC
YMEPEHHOT'O TI0sCa BBIHOCAT OOIbIIME KOJICOaHHWS TeMIeparyp, YeM pacTeHUs |
’KMBOTHBIC TPOITMICCKUX 30H.
CpolicTBO BHja (OpraHd3Ma)’ aJalTHPOBAThCS K TOMY WM WHOMY JIMAIla30HY
(aKTOPOB CPEIbI — IKONOUUECKAS BAICHMHOCb (IKON02UYECKAsl NIACIUYHOCTD).
DKOJIOTMYECKH HETWIACTHYHBIC, MAaJIOBBIHOCIMBBIE BHIbI — CTCHOOWOHTHBIC
(Y3KOCTICITMATM3UPOBAHHBIC ), Oonee BBIHOCJIUBBIC — OBPUOMOHTHBIE
(ILIMPOKOMPHUCTIOCOOICHHEIE).
Bunel, npucnocoOaeHHbIE K IMIUPOKOMY KOJICOaHUIO TeMITepaTyp — 3BPUTEPMHBIE, K
Y3KOMY KOJICOAHHIO TEMIIEPATYP — CTCHOTEPMHBIE;
K IIAPOKOMY KOJICOAHUIO COJCHOCTH — OBPUTAIMHHBIC, K Y3KOMY KOJEOAHUIO
COJICHOCTH'—)CTEHOT AJINHHBIC;
K OIMPOKOMY JHAla3oHy NHIMA — dBpudard, K Y3KOMYy AWANa30Hy MU —
CTEHOPATH.

4. CoBMeCTHOE JIeiicTBHE IKOJIOTHYeCKUX (JaKTOPOB.

Ha nro6oii opraHm3m OKa3bIBA€TCS COBOKYITHOE BO3JICHCTBHE OSKOJIOTHUECKHUX
(hakTOpOB — KOHCmeELAYUA PAKMOPOS.

[Ipumep: mTpu ONTUMAIBHON TeMIlepaType BO3pacTaeT YCTOWYMBOCTH K
HEOJIArONMPUATHOMY BIIMSTHHIO HEIOCTATOYHOCTH IMUTAHWMS; P OOWJIMH THIIH BO3PACTACT
TOJICPAHTHOCTH K HEOJIArOMPUATHBIM KIIMMATUYECKUM (haKTOPaM.

OpHako, KOMITEHCAIMS OJHOTO (hakTOopa APYrdM OrpaHUYCHA 10 OTKJIOHCHWSI
(dakTopa OT MpeIesIOB BEIHOCIUBOCTH BUIA.




dakTop, ypOBEHb KOTOPOrO B KAUY€CTBEHHOM WJIM KOJIWYECTBEHHOM OTHOIICHUHU
OKa3bIBaeTCcsa ONM3KMM K TIpelelaM  BBIHOCIMBOCTH  JIaHHOTO — OpraHu3Ma  —
ocpaHuuuarowull hakxmop.

[Tpumep: nock B CkannnHaBuu oOUTaET ceBepHee, yeM B Cubupu, 94To 0OBICHIETCS
OrpaHUYMBAIONINM  ¢akTopoM TemmepaTtypel (B Cubupu 3MMHHE TeMIEpaTyphl
3HAYNTEIBHO HIDKE, YeM B CKaHAMHABUN).

CrereHb OrpaHUYUBAIONIETO JEHUCTBHS (aKTopa 3aBUCUT OT CTaJUU Pa3BUTHUS
OpraHu3Ma U CTENEHU ONTHUMAIBHOCTH APYTHX (HaKTOPOB.

[Ipumep: B mepwoj pa3sMHOXKEHHS BCE OpPraHU3MBl YYBCTBUTENBHEE | K
HEOIaronpuUATHBIM YCIIOBHSIM, T.€. (DaKTOp, SIBISIFOIIMKACS OTPAHUYHMBAIOIIUM\B OJTHHUX
YCIIOBHSIX, OyZI€T HEOTPAaHUYHUBAIOIIUM B JPYTHX.

Ilpasuno munumyma (3axon Jlubuxa):

BemecTBo, KOTOpOo€ HAXOAUTCS B MUHUMYME, VIPABISIET YPOXKAeM M OIpenesseT
BEJIMYMHY U YCTOWYMBOCTH IOCJIEAHET0, T.. (DaKTOp, WUMEIONINi, KUSHEHHO Ba)KHOE
3HAYCHHE, SBJISCTCS OCHOBHBIM, HE3aBUCHMO OT €0 KOHIICHTPAIIHH.

S. IIpMHUMIIBI 3KOJIOTHYECKOM KIaccuPuKAIUN OPLAHU3MOB.
1) B coomeemcmauu ¢ nonodicenuem 8 NUUeso ueni:
a) MPOYIEHTHI — MPOU3BOIUTENN OPTAHUKH,

0) KOHCYMEHTBI — MOTPEOUTETN OPTaHUKH;

B) PEIYIIEHTHI — Pa3pyIIUTEIH MEPTBBIX OCTATKOB.
2) Ilo pazmepam:

a) MUKpOOMOTa — pa3Mepsl 10 3 MM;

0) me300motra — ot 3 MM 10 1 cM;

B) MakpoOuoTa — oT 1 cM U BBHUE.

3) Ilo numanuio:

a) pacTUTENbHOSITHBIE — PuTOdary;

0) )KUBOTHOSIIHBIE - 300(haru:

- BHTOMO(ary;

- IJIOTOSATHBIE.

B) canpodary—"MepTBHIMA OCTATKAMH PACTEHUM;
') HeKpodaru — MEpTBBIMU OCTATKaMH YKUBOTHBIX;
1) KonpOoQaru — SJKCKpeMEHTaMUu;

e) nofnaru — BCcesAHbIC.

4) OmuocumenvbHo cpedvbl 0oumanus:

a) TeOOMOHTHI — 3¢MHBIC OOHUTATEIIH,

0) TUIPOOUOHTHI — BOJHBIC OOUTATEIH;

B) a9pOOHMOHTHI — BO3/IYIIIHBIE.




JEKIUA 3 )KUBHEHHBIE ®OPMbI PACTEHUI U Y)KUBOTHBIX

1 TlonsiTue o xu3HEeHHOU Popme
2 JKuzHeHHbIe POPMBI pacTeHUI
3 XKuznennsie (HOpMBI )KUBOTHBIX

1 ITonsiTHe 0 :kU3HeHHOI dopme

Bcest coBokymHOCTB 3K0NIOrHYecKuX (PaKTOPOB, XapaKTEPU3YIOIIUX TO WITH, AHOS
MECTOOOUTaHuEe, TPeOyIOT OH HACENAIONIMX €ro OpPraHu3MOB BBIPAOOTKU
KOMIUIEKCAa COOTBETCTBYIOIIUX MPUCTIOCOOJIEHU. B CBSI3M € 9TUM Kak »KUBOTHEIE,
TaK ¥ pacTeHUs MPUOOPENH crieuPpuIECcKre YepThl, 3aTParuBaroIne/0OCOOEHHOCTH
CTpOEHHUs, OOMEHa BEIIECTB, JUHAMHKY >KU3HEHHBIX MPOIECCOB” U\T:I. B 3TOM
cilydae MOmyJsIMU OPraHW3MOB U3 Pa3HBIX YacTed apeajia MOI'YT PasindaThbCs Mo
psaay MOp(hOIOTHYECKUX W IKOJOTHYECKUX XapaKTEPUCTUK. TaKuWe TMOIMyIsIuu
MPUHAIEKAT K PA3HBIM IKOTHIIAM.

IJKOTHMII — OTO COBOKYNHOCTh OcCOO€ J00oro, BUJAa OpPraHU3MOB,
NPHUCIIOCOOJICHHAasT K YCIOBWSAM  MecTa  OOWTaHus ®W  oOJsajmarormas
HACJIEICTBEHHBIMU MPU3HAKAMH, O0YCIOBIECHHBIMH JKOJIOTrHUecku. X onTumMyM u
JMana3oH TOJIEPAHTHOCTH YETKO COOTBETCTBYIOT MECTHBIM yCIIOBUSIM. Hekotopsie
SACTpEOMHKH, HANpuUMep 30HTHUYHAs, pacTyHlue B JieCy, — NPSIMOCTBOJBLHBIE,
BBICOKHE. PacTeHust 3TOro ke Buja ¢ mecyanbiX Mmojei — pacupocTepThie, HU3KUE,
a K3EMIUTAPHI C MECYAHBIX JIOH 3aHUMAKT TTPOMEKYTOYHOE TIOJI0KECHHUE.

Cpenu npucnocoOJieHu KUBBIX\OPFaHU3MOB K cpefie 0COOYI0 pOJib MTPaIOT
Mop(]osorndecKkne amantanui U I3BMEHEHHUS B HAMOOJIBINICH CTEMEeHN 3aTParuBaroT
T€ OpraHbl, KOTOpPHIE HAXQHATCS' B HEMOCPEACTBEHHOM KOHTAKTE C BHEIIHEU
cpenoil. Mopdonornyeckiud THIT MPUCIIOCOOJICHUS >KUBOTHBIX WJIM PACTEHHUHN K
OCHOBHBIM  (paKTOpaM |"MECTOOOMTaHWS H OMNpeAeICHHOMY 00pa3y >KH3HU
Ha3bIBaeTCs  KM3HeHHOM  ¢opmoii. KusHenHoie (HOpPMBI  ONPEAEISAIOT
MPUCIIOCOOJICHHOETh, . OPTAaHU3MOB K KOMIUIEKCY (DakTOpoB K crenuduxe
MECTOOOUTAHUSL,

2 ’KusHennnblie (popMbl pacTeHuit

CynlecTByeT MHOXXECTBO KacCU(UKalUUN >KU3HEHHBIX (OpPM pacTeHUH WU
KUBOTHBIX. Cpenu pacTeHUN dYalle BCEro HCIONB3YIOT —KJIacCU(pUKALHIO,
nipeyiockennyto narckum OotanukoMm K. Paynkuepom (1903 r.). On Bbeiaenun 5
MI3HEHHBIX ()OPM pacTE€HUH Ha OCHOBAHMM OJIHOT'O MPHU3HAKA — PACIOJIOKEHUSI
N04Y€eK BO300OHOBJIEHUS OTHOCUTEIBHO 3€MHOM MOBEPXHOCTH

- (hanepodutsl (Ph) — moukm u KOHIEBBIE MOOETH Y HHUX PACIIOIOXKEHBI Ha
KOHIIAX BETBEH M HAXOMAATCS Ha HEKOTOPOM PAcCTOSIHUM OT 3emiid (Bbiiie 30 cMm).
I'maBHBIM 00pa30OM 3TO A€PEBBS U KPYIIHbIE KYCTapHUKH;

- xamedurnsl (Ch) — Menkue KyCTapHUKH, KYCTaPHUYKH U HHU3KOPOCIIBIC
CYKKYJIEHTBl, y KOTOPBIX TIIOYKHM BO300OHOBJIEHUS PACIOJIOKEHbl HU3KO Haj
INOBEPXHOCThIO MOYBbI (MeHee 25 cm). [louku 3amumieHsl OT JeiCTBUS
HeOmaronpuaATHeIX (pakTOpoB OIU30CTHIO K 3emiie. PacTenus 3tu mpeolianaroT B
paiioHax ¢ XOJOJHBIM KIUMaTOM;



- remukpunropurel (HK) — pactenusi, oTMuparoniie B BEpXHEH 4acTH MPH
HACTYIUICHUM HEOJAronpusiTHBIX YCIOBUH. BereraTWBHbIE TMOYKW 3alUIICHBI
3eMJIeH M OTMepIed JIMCTBOM. XapaKTepHBI JJIsI XOJIOIHBIX BIIAXKHBIX OOJIACTEH,
Hanpumep — TyHApbl. Crofa OTHOCST OOJIBIIMHCTBO MHOT'OJIETHUX TPAB;

- kpuntodurbl (K) — mouxu nenrmkom morpyeHsl B MouBY (reodurtsl) wiu
HaXoJATCA Moj BoJOM (renodursl U ruapoduTsl) U GOPMHUPYIOTCA B JIYKOBUIIE,
KOpHEBHIIIE, KITYyOHSIX;

- Tepoputhl (Th) — omHOJICTHHE TPABSIHUCTBIC PACTCHUS, OTMHPAIOIINE TP
HEOJIaronpusATHBIX YCI0BUSIX. BO300OHOBIEHUE UET 3a CUET CEMSIH.

B nocnennee Bpemsi BbLAEHAIOT emie rpynny 3mu¢uroB (kotopyito, eam K.
Paynkuep He paccMmaTpuBai), T.€. paCTEHUN MOCENSIONIMXCS Ha APYFAX PACTEHUAX
(oMena, IJIIOLL, XMEJb U Ip.).

CymiecTByeT Takxke KiIacCU(PUKALMS >XKU3HEHHBIX (DOPM ITOKPBITOCEMEHHBIX,
npennoxkenHas M. CepeOpsikoBpiM. OnHa  0a3upy€Tcss, Ha  3KOJIOro-
MOpP(OJIOTUYECKUX MPU3HAKAX U B €€ OCHOBY IOJIOKEH NPH3HAK AJIHTEJIbHOCTH
’KM3HU BCET0 PACTEHMs, KaK HauboJiee OTpakaroU[uil BAMSHUE BHEIIHUX YCIOBUI
Ha MOpOTeHe3 W POCT, a TaKXkKe CTPYKTypa,K Ham3eMHBIX oceil. [lo aToii
KJ1acCU(UKAIUU BBIICISIOT!

Otaea A. /IpeBecHbIe pacTeHust OrnenB. HazemHble TpaBbl

| Tun. [lepeBbs Virun. [lonukapnnyeckre TpaBbl

Il Tun. Kycrapuuku VI tun. MoHOKapnnueckue TpaBbl

Il Tun. Kycrapanuku Otnea I'. Bognbie TpaBbl

Otaea b. IoayapeBecHbie VI tun. 3eMHOBOHBIE TPABBI

IV Tun. ITonykycTapHuKH u | VIII tun IlnaBaromue ¥ MOABOAHbBIC
MOJIYKYCTADHUYKHU TpaBbl

3 ’KusHennbie GOPMbI KMBOTHBIX

Knaccudukaums 9ku3HEHHBIX (OpPM KUBOTHBIX Oojiee CioxkHa. [[is MHOrux
TPYII KUBOTHBIX KJIacCU(UKAIUS KUZHEHHBIX ()OPM K HACTOSIIIEMY BPEMEHU HE
pa3paborana., Haubosee dYacTo HCHONIB3YIOTCA KiacCUpUKAIUA KUBOTHBIX,
npennoxkennas  J[.H. KamxkapoBeim (1945), koropeiii  kiaccuduiupoBa
KU3HECHHBIC (DOPMBI KUBOTHBIX IO XapaKTepy MepeaBUKEHUS B PA3HbIX cpeaax:

I. IlaaBaromue:

1. Yucto BonHbIE: 2) HEKTOH, 0) TUTAHKTOH, B) OEHTOC

2. [lonyBonHbIe: a) HBIpstONIHE, O) HEHBIPSIOIINE, B) JOOBIBAIOIINE THILY W3
BOJIBI.

I1. Poromme:

1. AGcomtoTHbIe 3eMIIepOH (BCIO )KU3Hb OOUTAIOT B 3€MJIC)

2. OTHOCHUTENBbHBIE 3€MJIEPOH (BBIXOJAT HA IIOBEPXHOCTB).

I11. Hazemubie ¢gopmbl

1. He nenarorue Hop: a) Oeraroiiue, 0) MphIraloliye, B) MOI3a0IINUE

2. Jlenarorrie HOpHI: a) Oeraroriue, 0) MpeIrarolIye, B) MOI3aK0IINe

3. JKuBoTHBIE CKaJl.

IV. ApeBecHbie gazawumue Gopmbl:



a) HE CXOJIAIINE C IEPEBbEB, 0) JIUIIb JIa3aI0IINE 110 JEPEBBSIM.

V. Bo3ayuinbie (pOpMbI:

a) 100BIBAIOIINE MUIIY B BO3yX€; 0) BRBICMAaTPUBAIOLIUE MTUIILY U3 BO3AyXa.

Camble MIUPOKHUE CIEKTPbl >KU3HEHHBIX (OPM MPUHAIIEKAT HACEKOMBIM.
CymectByer psin ux kinaccudukanuii. Hanbonee yacTo ucmonb3yeTcs Caeayromas:

1) T'eoOnonTHl — oOuTaTenu TOYBHLI. BbiIensoT Ooysee MeEJIKUE TPYIIbL:
pU300MOHTHI (CBSI3aHBI C KOPHEBOW CHCTEMOH pacTeHWi), CampoOHOHTHI
(obuTaTenu pasziararolMxcs OpraHUYECKUX OCTATKOB), KOMPOOMOHTHI (0OuTaTE 1
HaBo3a), OOTPOOMOHTHI (OOWTaTEnUW HOP), IMWIaHOPWIBI (4acTO U AKFUBHO
HepeABUTAOIIHNECS );

2) OnureoOMOHTBI — OOUTATENN OTKPBITHIX YYACTKOB MOBEPXHOCTH' IOYBHI.
Cpenn HHUX BBIJCISIIOTCS: MCaMMOOMOHTHI (OOWUTATENM TIECKOB), HETPOOMOHTHI
(oOuTarend KaMEHUCTBIX YYaCTKOB), TaJlOOMOHTBHI  (KUTEIH- 3aCOJCHHbIX
Y4YacCTKOB);

3) I'epneTOOMOHTHI — XKUBYT CPEIHM PACTUTEIIbHBIX U APYTUX OPTraHUYECKUX
OCTaTKOB Ha MOBEPXHOCTHU MOYBHI (T10]1 OTABIIICH JIMCTBOH, B MOJCTUIIKE).

4) XopTOOHOHTHI — OOUTATENN TPABIHOIO TOKPOBA:

5) TaMHOOMOHTHI — OOUTATETN KYCTAPHUKOB:

6) AenapoOMOHTHI — OOUTATENTU JPEBECHOIO SpYyCa.

7) I'napoOHOHTBI — OOWTATEIN BOJTHOM CPETBI.

bonee cnoxkna kimaccudukanus KASHEHHBIX (OPM Yy IKYKOB KYKEJIHII,
paspaborannass WM.X. IllapoBoii. (B “ee OCHOBY TOJOXEHBI HE TOJBKO
Mop(dosornyeckue MpU3HAKU OTIEALHBIX BHJIOB, Cpela MX OOUTaHMs, HO U THUI
nutanusa. CeMencTBO NENUTCA.HA Kjaace 300paros u kiacc mukcopurodaros
(cMmemiaHHOe mHUTaHKe). B KafkaoM Kiacce BBIIETSIOTCS TPYIIbl U MOATPYIIIHI B
3aBUCHUMOCTH OT TOrO, Kakyl) cpely NpeArnoyuTaloT STU KYKH JJii CBOETO
oOUTaHUsI.



JIEKIIUA 4 ABUOTHYECKHUE ®AKTOPBI 1
AJAIITAIIMA K HUM OPI'AHU3MOB

1. CBeT u ero 3Ha4eHUE B KUZHEAECATEIBHOCTH )KUBOTHBIX U PACTEHUIA.
2. Temnepatypa 1 ajanTaliy K HelW OpraHu3MoB.
3. Bna)XHOCTh M OTHOILIEHHE K HEW KUBOTHBIX U PACTECHUMN.

1. CBeT u ero 3Ha4eHue B KU3HEAEATEIbHOCTH }KUBOTHBIX U PACTEHHUIA.

Baxuelimuii skonorndeckuid paxtop, oOyclnaBiIuBarommii (HOTOCHHTE3 {(O¢HOBA
#u3HU Ha 3emiie). bonee 50% mocTtynaromiero Ha 3emiisi CBETa — BUAMMBIN CIIEKTP, MEHEE
50% - unrdpakpacasie ayun (Termio), 1% - YOO (ctumynupyeT 0OMEHHBISNIPOLECCHI, B
OOJBIINX 03aX — I'YOUTEIBHO).

['maBHOe 3HaueHWe — HeoOXoaumoe YycioBue (HOTOCUHTE3d - “00pa3oBaHUE
OPraHUYECKON MPOAYKLIHH B XJIOPOIUIACTAX 3€JICHBIX PACTEHUN:

6CO, + 6H,0 — CgH1,0¢ + 60,1 (He0oObXxoauMoe yCciIoBiE —HaIMYKUE CBETa U
MUTMEHTa XJ0poduiia)

- Biasier Ha CKOpPOCTh pOCTa U pa3BUTHE PACTCHUN;

- Bausier Ha aKTUBHOCTH )KMBOTHBIX;

- BeI3bIBaeT H3MEHEHUE BIAXKHOCTU U TEMIIEPATYPhI'CPE/IbI;

- SIBnsiercsi curHaiabHBIM (HaKTOPOM, OOECHEHUBAIONIUM CYTOYHBIE M CE30HHBIE
OMOIIMKITBI.

CBeTOBOH PpeXHUM KaXJIOTO MECTOOOUTaHUS XapaKTEpU3yeTCs CIEIYIOIUMU
XapaKTePUCTUKAMU

1) IHTEeHCHMBHOCTD (CHJIA) CBETA ~ KOJWYCCTBO DHEPIUH, MPUXOIAIIUICS Ha 1 cm’
TOPU3OHTAIHHOM TOBEPXHOCTH B MUHYTY. CaMblii MHTEHCHBHBIH — TPSIMOM CBET, HO
pacTeHust 00s1ee MOJIHO UCTIONB3YIOT PACCESHHbBIN CBET.

2) KoanuecTBO CBeTa — CyMMapHasi pauaius OT MOJKCOB K SKBATOPY.

3) KoauvecTBO oTpakaeMoro cBera (ajbnbdeno) — BeIpaxkaetcs B % OT oOmiei
paavai ¥ 3aBUCUT OT YIJid MaJeHUS U CBOWMCTB OTpa)karolied MOBEPXHOCTU (CHEr —
85%, 3enenbie TUCTbsL=,10%).

Tabimnad = JKosoruyecKkue rpynnbl pacTeHU M )KUBOTHBIX

IKOIOTrHYeCKa XapakTepucTuka ITpumepsi
rpynmna
1 2 3 4
['enmuoduts UMEIOT METIKHUE OJIECTSIINE | JTYyTrOBBIC 3JIaKH, PACTCHUS
(cBeTONIOOUBBIC) | WJIM T'YCTO OITYIIEHHBIC TYHADP, dPemMephl,
JIUCTBSI, PACTIONOKEHHBIC OOJBITMHCTBO KYJbTYPHBIX
o 0] OOJIBIITUM YTJIOM, pacTeHui OTKPHITOTO
= WHOTJA TIOYTH BEPTUKAILHO; | TPYHTa, MHOTHUE COPHSIKHU
2 00pa3yIoT pa3psKEHHBIC
5 HACaXJICHMUSI
CauoduTsr CITIOCOOHBI Pa3BUBAThCSA KaK | €Jb, KJICH, Ipad, JICIINHA,
(TeHEeBBIHOCIMBEBIC) | PU OYCHB OOJIBIIIOM, TaK U | OOSIPBIIIHUK, 3eMJITHUKA,
IPY MaJIOM KOJIMYECTBE repalb, MHOTHE KOMHATHbBIC
CBeTa pacTeHUs




Cunodursr OTIINYAIOTCS KPYIIHBIMH, 3€JIEHbIE MXH, IIIayHBI,
(TeHeBbI€) HEXHBIMH, MTOABUKHBIMU KHCITUIA, KONIBITEHb,
JUCTBSIMU TEMHO-3€JIEHOI0 | CEAMUYHUK, OapBUHOK,
[[BETA, XapaKTEpHa TaK MalHUK U JIp.
Ha3bIBaeMasl JIMCTOBAs
MO3auKa
J{HeBHbBIE aKTUBHO OOJIPCTBYIOT U OymnaBoyChie 6ab0YKH, 3asll,
OXOTSTCSl AHEM. DTO camasi | JI0Ch, OapCyK, FTOpHOCTAl U
OOoJbIIas TPYIINA )KUBOTHBIX | Ap.
CymepeuHsble YKUBOTHBIE, aKTUBHBIN B [IEPBYIO OUYEPEIb JIETyUne

NEPHUOJ CYyTOUHOU MBIILIH, KO30J0H, HEKOTOPbIE

2 KU3ZHENIEATEITbHOCTH COBBI, KYKHU-HABO3HUKH,

% KOTOPBIX MPUIIAJAET HA XKaObI

& CyMepKH (BeuepHue Win

= YTPEHHHUE)

Hounblie KUBOTHbBIE, BETyIIIHE OOJBIIMHCTBO COB, 0A00YKHU-
HOYHOU 00pa3 KU3HU OpKHUKU, HEKOTOPHIE
TPOIMYECKHE TPEBECHBIE
JSATYUIKH, XOMSIKA
C BiMsIHMEM CBETa CBS3aHO sIBIEHUE (POTONEPHOAM3MA — PUTMHUECKOE H3MEHEHNE
MOP(OJTOTUYECKUX, OHOXUMHUYECKUX U\ PU3UOJIOTUYECKUX CBOMCTB M (PYHKIUH

OpPTaHMU3MOB IO/ BIMSHUEM YepeIOBAaHMUS €BETOBBIX M TEMHOBBIX (pa3. doTonepuoa — 310
JUIMHA CBETOBOro JHA. B oTinuune oT.Apyrux ¢pakTopoB, 3TO BEIUUHHA MOCTOSHHAS IS
JAHHOW MECTHOCTH.

CBer nns >KMBOTHBIX HEQOXOIUM, MPEXKIE BCET0, KaK YCJIOBHE OpPHUEHTAILIMH.
OpueHTaIys Ha CBET OCYIICCTBISETCS B pe3yibTare (DOTOTAKCHCOB:

1) MoaoxuteabHbIe “POTOTAKCUCHI — TIEPEMEIICHHE B CTOPOHY HaMOOJbINEH
OCBEIIEHHOCTH;

2) OtpunareiqbHble (POTOTAKCHCHI — IEPEMEIICHUEC B CTOPOHY HAaWMEHbIICH
OCBEIIEHHOCTH,

Kpomeoro, cBeToBOI peXUM BIUSET HA:

1) reorpaduueckoe pacnpocTpaHEHNUE KUBOTHBIX;

2) OPUEHTALIMIO NITULl BO BpEMSI MUTpallUii;

3) CyTOUHYIO aKTUBHOCTb KUBOTHBIX.

T.0., cBer HeoOXoAMM MpeXAE BCErO A OCYLIECTBICHHUA (POTOCHHTE3Q, s
JKMBOTHBIX OH UMEET UH(POPMALIMOHHOE 3HAUYEHUE.

2. Temneparypa u agantauMu K Heil OpraHu3MoB.

OmuH u3 BakHeHWIIMx (HaKTOPOB, ONPEAENAIONIMX CYIIECTBOBAHUE W DPA3BUTHE
opraau3MoB. OT TeMIepaTypsl OKpYKaroLeld cpeabl 3aBUCUT TEMIIEpAaTypa OpraHU3MOB,
a, CJIeI0BaTENbHO, CKOPOCTh BCEX XUMUYECKUX PEAKIIUNA, COCTABISIONIUX OOMEH BEIIECTB.
B ocHOBHOM oOpraHu3sMbl MOTYT CyllecTBOBarTh npu Temmneparype or 0 go +50°C, uto
00yCIIOBJIEHO CBOWCTBAMHU LIUTOIIJIA3MbI KJIETOK (€C/IM TeMIlepaTypa KUBOM KIETKH MalaeT
HUKE TOYKHM 3aMEp3aHusi, KJIeTKa OOBIYHO (U3MUECKH TMOBPEKIAETCS U THUOHET B



pe3ynbrate 00pa30BaHMs KPUCTAIIOB JIbJA, & B CIIy4ae CIUIIKOM BBICOKOH TEMIIepaTyphl,
NPOUCXOAMUT JeHaTypauus OeikoB). BepxHUM TeMmepaTypHbIM NpPEIEIoM >KU3HU
apisiercss +120-140°C (cnopwl, Oaktepuu), HWKHUM — OT -190 mo -273°C (cmopsl,
CEeMEHa).

[Io OTHOWIEHHIO K TEMIIEpaType OpraHW3Mbl YCJIOBHO J€JAT Ha KpUOGUiIoB
(oOuTarouux B yCIOBUAX HU3KUX TEMIEPATYP) U TePMO(PUIOB (OOUTAIOIIUX B YCIOBUAX
BBICOKUX TEMIIEpaTyp).

Temneparypa — BaxHEHIIMH oOrpaHuyuBaOIIMK (akTop, T.K. YEM BBILIE
TeMIeparypa, TeM Kopoue BpeMs He0OX0IMMOe JIsl pa3BUTHS OpraHU3Ma.

IIpumep: pasBHTHE HKPUHOK (popernn HaunHaercs npu 0°C; IpH TeMmepaType BOIb!
+2°C J10 uMaro npoxoaut 205 nHeu; +5°C - 82 JTHS; +10°C — 41 JICHbD.

JIns KUBOTHBIX XapakTepHOo 3 cmocoda mnpucnocod/ieHuii K _M3MEHEHUsIM
TeMIepaTyphl:

1) MoiiknaoTepMusi — HEYCTOWYHMBBIA YpPOBEHH OOMEHA BEICCTB, HETIOCTOSHHAS
TeMIiepaTypa Tejla, OTCYTCTBUE MEXaHU3MOB TEPMOpPEryJsildid (HaceKoMble, pPhIOHI,
3eMHOBOJIHBIE, IpeCMbIKatourecs ). [ 3TuX opraHu3MoOB XapakTepeH NACCUBHbINA MyTh
NPUCIIOCOOJIEHNU K HEOJIaronpusATHBIM TEMIIEPATYpaM <\ MOAYUHEHUE KU3HEHHBIX
(GyHKUMNA X0y BHEIIHUX TEMIIEpaTyp.

2) T'omoiioTepMusi — BHICOKHIA ypOBEHb OOMEHA BEIIECTB, B MPOIECCE KOTOPOTO
OCYIIECTBIISICTCS TEPMOPEryJsiliusg U OOecreunBacrTCsi MOCTOSHHAs TeMIleparypa Tena
(nTunbl, MaekonuTaromue). s Takux OprdHM3MOB XapakTEpeH AKTHUBHBIA NYyTh
NPUCIIOCOOJIEHNS K HEOJIaronpusTHBIM TEMIEPATypaM — YCHJIEHUE COINPOTUBISIEMOCTH
OpraHu3Ma HeOJIaronpuATHBIM TemIepatypam (pa3BUTHE PETYISITOPHBIX MPOLECCOB,
MO3BOJISIONINX MEPEHECTH HEOIAroNnpUsATHBIEC TEMIIEPATYPHI).

3) Tereporepmusi — _~IPOMEXKYTOYHOE  TIOJOXKCHHE —  H30eraHue
He0JIArONPHUATHBIX TeMIEePATYPHBIX ‘BO31eHCTBUI — BbIPa0OTKA >KM3HEHHBIX LIHUKIIOB,
IIPU KOTOPBIX CTAJUH PAa3BUTHUS HPOXOAIT B OJIArONpHUATHBIE TEMIIEPATYPHBIE CE30HBI T'0J1a
(’KMBOTHBIE, BIIAJAIOIINE B CISIUKY).

VY KUBBIX OPraHU3MOB\PA3IMYAIOT TPU MEXAHU3MA TEPMOPETYISIUN: XUMHUYECKas
(u3MeHEeHHE BETMYUHBT, TEIUIONPOAYKIIMU 3a CUET M3MEHEHUS WHTCHCHUBHOCTH OOMEHA
BelIeCTB), (pu3uyeckass (M3MEHEHHE BEIMYMHBI TEIUIOOTAAYU) U ITOJOTHYecKasi
(u30eranue ycrnoBUi ¢ HEOIArONPUATHBIMH TEMITEPATYPAMH).

Mop@osloruueckre aaantaluy KUBOTHBIX [0 OTHOLIEHHIO K TeMIepaTrype
MOMYUHAIOTES “HECKOJIbKMM NpaBWIaM, PAaCIpPOCTPAHAIOIIMMCS HAa  OpPraHU3MBI,
OOUTaIOLINE B PA3HBIX IIUPOTAX:

- npaBuio beprmana: mo mepe ynaneHuss OT IOJIOCOB K IKBATOpPy pa3Mephl
OJI3KUX B CHUCTEMATUYECKOM OTHOIIEHWU >XUBOTHBIX C HEMOCTOSHHOM TeMIeparypou
TenayBeJIMYMBAIOTCS, a C IOCTOSHHOW — YMEHbILAIOTCS;

- IPABMJIO AJIEHA . Y )KUBOTHBIX C MOCTOSHHOW TEMIEpaTypou Teia B XOJOAHBIX
KJIMMaTUYECKUX 30HaX HAOII0aeTCs TEHAEHIUS K YMEHBIICHUIO TUIOIIAN BHICTYAIOITUX
4yacTeu Tena.

3. BJa:KHOCTH ¥ OTHOLICHUE K Hel JKUBOTHBIX U PaCTECHUIA.

Bona — ocHoBa xuBoi Marepun. OHa oOecreyuMBaeT MPOTEKAHWE B OpPraHU3Me
IPOLIECCOB METAa00IM3Ma U HOpMaJIbHOE (PYHKIIMOHMPOBAaHUE OpraHu3ma B 1enoM. OaHu
OpraHu3Mbl KUBYT B BOJE, APYTHe MPUCIOCOOMIINCH K TOCTOSHHOMY HEIOCTATKY BIJIArd.
Cpennee cogepxaHue BOJAbI B KJIETKax OOJBIIMHCTBA KHUBBIX OPraHU3MOB COCTaBJISET



okosio 70%. Boma B kieTke mpucyTcTByeTe ABYX (popmax: cBoOomHOM (95% Bcei BOmbI
KJIETKH) U CBsA3aHHOM (4-5% cBsi3aHO ¢ Oenkamu).

OnHOM M3 OCHOBHBIX XapaKTEPUCTUK BOJBI KaK DKOJOTUYECKOTO (PaKTopa, a TaKKe
KJIUMaTa U TOTOAbl SIBJSETCS BJAKHOCTH Bo3ayxa. HaumOonblnee 3HaueHue B KU3HU
pacTeHU U KUBOTHBIX UMEIOT a0COJTIOTHASI U OTHOCUTEJIbHAs BJIA’KHOCTH BO3/yXa, a
Takke 1eUIUT HACHILIEHHS .

AGCOTIOTHAS BIAKHOCTH BO3IyXa (D) — 5TO Macca BOSHOTO mapa B | M° BO3Iyxa
B rpammax (B bemapycu kome6iercs ot 1,5 r/m° 3umoii g0 14 r/m° nerom.) O6b4HO 0HA
BBIpaXKaeTcsi 4yepe3 yHpPyroctb BOASIHOIO Mapa (JaBjcHHE BOASHOIO TMapa, KOTOpoe
yIIEP)KUBAETCS B BO3IYXE).

OTHoCHTE/IbHASI BJIAKHOCTH BO3AYXa XapakTepU3yeT CTEMEHb “ HACHIIICHUS
BO3/lyXa BOJASIHBIMU NapaMHU MpPU ONPEEICHHON TeMIepaType U MOKa3bIBAET B MPOLIEHTAX
COOTHOIIIEHHE a0CONIOTHOM BIQYKHOCTH W MaKCHMAaJILHOM (PS) (Macca BQISHOIrO mapa B
rpaMMax, CIIocoOHas CO3/IaTh MOIHOE Hachimenne 1 M° Bozayxa).

r = p/ps « 100%

B benapycu cpenHeronoBasi OTHOCUTENbHAsA BIIAXKHOCTH Bo3ayxa — okono 80%,
MaKCUMaJIbHasi cpeHeMecsidyHas B HossOpe-nekabpe —88-90%, munumansHas B mae — 65-
70%. Ilpm tymane ona pocturaer 100%. MakcumanbHOE 3HAYEHUE OTHOCUTEIbHAS
BJIAKHOCTh UMEET NEPE BOCXOAO0M COJIHIA, MUHUMAIbHOE — B 15-16 4.,

Haulonbiiee 3nadeHue 1jisi OpraHu3MoB, WMeeT Ae(UIIUT HACBHIIIEHHS BO3yXa
BOJASHBIMHM MapaMu, T. €. PA3HOCTb MEXAY, MAKCUMAIbHOW U aOCONIOTHOM BIIa’KHOCTBIO
IIPU OIIPEIEIIEHHBIX TEMIIEPATYpPE U JaBICHUMU.

d=ps—p

JedbunuT HachIeHUs HanOoJiee YeTKO XapaKTepU3yeT UCTIAPSIONIYI0 CHITY BO3AyXa
U JIJIS 9KOJIOTUYECKUX UCCIENOBAHUN UTPAET OCOOYIO POJIb.

[Io oTHOmIEHW!O, “\K BIJAXHOCTU CpEIA PACTEHHMH BBIICISAIOT CIEAYIOUIUE
3KOJIOTUYECKUE TPYHIIBL:

1 'mpaToduTbl — MOJTHOCTHIO WU OOJNBIIIEH CBOEH YacThIO MOTPYKEHHBIE B BOAY
pacteHus. JIMCTOBasg IUIACTUHKAa y HUX TOHKas, 4acTO CUJBHO paccedeHa. Mmerorcs
IJIABAOIIMUE JINETh C XOPOLIO Pa3BUTOM a’3peHXUMOW. KOpHM CWIBHO penylUpOBaHBL.
[{BeTku pactionararorcs Haj Boaoi. Co3peBaHME IJIOAOB UAET MOJ BOJOW. DTO OOBIUHBIC
BOJIHBIE pacTeHus (KYBIIMHKA, KyOBbIIIKA, CTPEIOJIUCT, JJIOAES, PAECCT, BAJUIMCHEPHS).

2 Tuapodurhl — Ha3eMHO-BOAHBIC pacTeHus. Pactyr mo Oeperam BOJOEMOB.
VmeroT xopolio pa3sBUTYHO MPOBOASIIYI0O U MEXAHUYECKYH0 TKaHU. XOpOUIO BbIpa)kKeHa
a’peHxrmMa, UMEETCs SMUAEPMHUC C YCThUIIAaMU (TPOCTHUK, YacTyXa, pOro3, KAIyKHUILIA).

3 I'urpo¢uThl — Ha3eMHBIE PACTEHUS], IPUYPOUEHHBIE K U30BITOYHO YBIAKHEHHBIM
MECTOOOUTAHUSAM, T/I€ BO3JyX HACBHIIIEH BOJSHBIMU MapaMu, UMEIOT BOJSHBIC YCTHHUIIA
JUTst BbIieNieHus: Boabl. JIucThs yacto ToHkne. OOBOJHEHHOCTh TKaHE# BBICOKasi. DTO pHUC,
POCSIHKA, CEpJICUHUKH, TOAMAPEHHUK, YUCTSK.

4 Me30o¢puThl — pacTeHUus: MECTOOOUTAHUN C YMEPEHHBIM yBJIaKHEHHEM. B Hammx
YCIIOBUAX 3TO Hambojee oOIIMpHask dKOJOrHYecKasi Tpymnmna pacTeHuil (KiaeBep, JaHabIII,
MalHUK, TATIOPOTHUK OPJISIK, OCHHA, Oepe3a, KIIeH, OIbXa | JIp.).

5 Kcepodurbl — pacTeHHs, IPUCIOCOOMBIIHMECS K MeCTaM C 3acCyILIUBBIM



KIIMMaTOM ¥ CIIOCOOHBIE TIEPEHOCUTh OONBIION HemocTaTok Biard. CrocoOHBI
perynupoBath BogooOMeH. Cpenu HUX BBIICNSIOT JBE IMOJATPYIIBI, UMEIOIINE Pa3HBIC
CTpaTeruu MpUCIOCOOICHUSI K YCIOBUSM KU3HU MPHU JeDUITUTE BIATH:

a) CYKKYJIEHTbl — PAaCT€HUs C CHJIbHO PAa3BUTOM BOJO03aIACAONIEH MapEHXHUMOW,
JUCTBSMUA WJIM CTEOJISIMU C TOJICTOM KYTHKYJIOW, BOCKOBBIM HAJIETOM, HOTPYKEHHBIMU
YCTBUIIAMU U HErNTYOOKONH KOPHEBOUW CUCTEMOM (KaKTyChl, OYUTKH, MOJIOYaH, MOJIOAMIIO);

0) ckiepouTbl — pacTeHus, cyxue Ha BUI. JIUCThS y3KHE, MHOTJa CBEPHYTHI
TpyOOUKOI, YacTO CWJIbHO ONyiieHbl. B kierkax mnpeoOiagaeT cBsI3aHHas Bojaa. bes
BPEJHBIX MOCIEICTBUI MOryT TepaTrh A0 25% Bnaru. Cocymias cuiia KOPHEM« YWOTHUX
pacTeHUl COCTaBJISIET HECKOJBKO JECATKOB aTtMmochep (KOBBUIM, IOJBIHH, \caKcay,
BEpOIIOKbS KOJIIOYKA, OJTMBKOBOE JIEPEBO, MPOOKOBHIN 11y0).

KuBOTHBIE TakKe NOAPA3AEISIIOTCS Ha Psii SKOJOTMUECKUX TPYNIKIIO0 OTHOLIECHHIO
K BJIQXXHOCTH:

1 Turpoduiibl — XUBOTHBIE, OOUTAIOIINE B TEPEYBIAKHEHHBIX "y4aCTKaX WU TIO
Oeperam BOJI0EMOB U 00JIOT (03epHas JISATYIIKA, 5Ka0bl, BBIAPA, HOPKAy HKYKU-TIPULIETIBIIIN
u 1p.).

2 Me3o¢guiabl — XUBOTHBIE, OOUTAIONIME B HOPMAIBHO YBIQKHEHHBIX YCIOBHUSX.
Kak u y pacrenuii 3tro0 Hanbonee OOMIBHO MPEACTABICHHBIE IPYIIbI KUBOTHBIX (JIHcCAa,
JI0Ch, MEABEIb, 350TMKH, IPO3/1bl, OOJBIIMHCTBO KY>KEIIHIT, THEBHBIX 0a00YeK U Ip.).

3 Kcepopuiabl — XHUBOTHBIE, OOUTAIONIUE B APUNHBIX YCIOBHUSIX. DTO, B MEPBYIO
ouepenb, CTEIHBIC M MYCTHIHHBIE BUABI (CTpayChl, Apo(dbl, BapaHbl, BEPOIIOIBI, JKYKH-
YEPHOTEIIKH, )KYKH-CKaKyHbI, HEKOTOPBIEC 3MEN).



JIEKHIUA 5 BUOTHYECKHUE 9KOJOT'MYECKHUE ®AKTOPBI

Onym naet kinaccuUKauoo MEXKIONYIAIHMOHHBIX B3auMoaeicTBuil. OH 0003HaunI
BBIFOJY BO B3aUMOJICUCTBUAX MEXAY MONYISIUAMH — «+», OTPUIATEIbHOE BIIMSIHUE
NOMyJISIUMKA ~ Ipyr Ha Japyra — «» , HeutpampHbld ucxong — «O». Buasl
MEXKIOMYJISIHUOHHBIX B3aUMOJCUCTBUI:

1) Heiitpaausm (0 0) — monynsiuyu HE OKA3bIBAIOT HUKAKOTO BO3JACHCTBUA APYT HA
Apyra.

2) Konkypenuusi (- -) — ¢opMa B3aUMOJCHCTBUS TOMYJISIINKA, HYXIAIOWAXCS B
CXOIHOM pecypce, KoToporo Maino. Pecypc: nuina, cBer, mpocTpaHCTBO U T.1I.

Konkypenius ObiBacT 2 BU/IOB:

a) cMMMeTpUYHAas — 00a BUJa KOHKYPUPYIOT OAMHAKOBO CHJIBHO (BHYTPHUBHUIOBAS
KOHKYPEHIUS);

0) accumeTpUYHAasi — OJIMH W3 BUJOB OKa3bIBaeT 0oJiee CHIbHOe-BO3/CHCTBUE HA
Ipyroi (MexXBUI0BasT KOHKYPEHIIHS).

Pe3yabTaThl KOHKYpPEHUIMH:

a) YCTaHABJIMBAETCSl PABHOBECUE MEXIY JIByMs BUJIAMU;

0) MOJHOE BHITECHEHHWE OJIHOTO M3 BUIOB (€CIH OJAMH-M3 BHIOB 001agaeT OoJbIIei
CKOPOCTBIO POCTA);

B) OINH W3 BUJOB MOAABIISIETCS, HO HE MOXET YHTHU (UMCICHHOCTh €r0 HU3KA, KaK U
TIJIOJOBUTOCTD ).

IpuHIHMN KOHKYPeHTHOTo HcKIIoYeHns Fayse (1934r.):

JIBa BHJla B CTAaOMJILHOM COOOIIIECTBE, HE MOT'YT CYIIIECTBOBATh COBMECTHO, OJIVH U3
HUX 00513aTeNIbHO OY/eT TOJaBJICH WK BBITECHEH.

Y pactrenmii HopMOil KOHKYPEHIIMU MOXKET SBJISITHCA CIOCOOHOCTH BBIJEIATH
XUMUYECKUE  BENIECTBA, HAHNPABIEHHbIE HA  TOJABJICHUE  KOHKYPEHIMH  —
aJu1eJI0NATHYEeCKUE B3auMOIeHCTBHS

a) MUKPOOPTaHU3MbI,— ‘Ha MUKPOOPTaHU3MbI — BBIJICIISISI AaHTUOUOTUKM,

0) MUKpOOpPTaHU3MBI'—> Ha BBHICIIIHE PACTEHUS — MAPA3MHHbI,

B) BBICIIIME PAaCTEHMUsl — Ha BBICIINE PACTEHUS — KOJUHBI,

T') BBICIIME PacT€HUsI — HAa MUKPOOPTraHU3MbI — (DU TOHIUABI.

Y KUBOTHBIX — BBIJIECTICHUE ATTPAKTAHTOB (TPUBIEKATENM) U PeMniejeHTOB
(oTTankuBaTein):

Takum | 06pa3oM, KOHKYpPEHIIUS — MOIIHBIA (aKTop, KOTOPHIM obOecrmeurnBaeTt
HBOIOLIMOHHOE pa3BUTHE BHUAA, a Takxke Oonee S(PEPEeKTUBHOE UCIOIb30BAHUE B
OMOLIEHO3€ Pa3TUIHBIX PECYPCOB.

3) XumHn4YecTBO (+ -) — BCC B3aMMOJCUCTBUS, NMPH KOTOPBIX OHHU OPTaHU3MBI
(XMITHUKH) UCTIONIB3YIOT B MULLY APYrUe (KEPTBBI).

XHWITHUYECTBO — TJIAaBHAS CWJIA, OOECTeuMBaroias TMEPEeIBIKCHUE BEIIECTBA U
HHEPTUU B IKOCUCTEME.

3 cnocoba kiaccupuKauu XUIHUKOB:

a) TakCOHOMUYeCKHIA:

- SBHTOMO(aru — et 0eCrO3BOHOUYHBIX KUBOTHBIX;

- IUIOTOSIAHBIE XUIIHUKU — €AST TO3BOHOYHBIX )KUBOTHBIX;

- PACTUTENbHOSAIHBIE — PACTEHUS;

- BCESIJTHBIE.



0) ®YHKIIHOHAJIBbHBII:

- HICTHHHbIE XHIIHUKHU — YOUBAIOT 32 CBOKO >KM3Hb MHOXECTBO XEpPTB (Cpa3zy npu
HalaJeHuM), Toefas €€ IEIMKOM, JUOO0 YaCTUYHO (TUTPbI, BOJKH, OO0XKbU KOPOBKH,
HACEKOMOSITHbIE PACTEHUS, KUTHI-(PUIBTPATOPHI, Na(HUH, [IUKIIONHI).

- NacTOMIIHbIEe XUIIHUKH — B TEUCHUE KU3HU UCTIOIB3YIOT OOJbIIIOE YUCIIO KEPTB,
chelasd, Kak NpaBWiIO, YacTh OT HUX. Yaie BpeaHbl, HO PEIKO MPUBOAAT K THOEnn
(TpaBosiTHBIE TO3BOHOYHBIE, IBYKPBLIbIE HACEKOMBIE, IMUSBKH).

- MAPa3UThI — MOEIAIOT TOJBKO YaCTh CBOEH KEPTBBI (X034MHA), C TAKUMHU Ke, KaK
¥ BO BTOPOM Ciyyae, NmociaeAcTBUSAMUA. OTIMYAIOTCS TEM, YTO HPOBOASAT CBOKO KM3HB B
OJTHOM WJIM OYE€Hb HEMHOTHX OCO0SX, C KOTOPBIMH OHH *KUBYT BCIO HU3Hb (HICUEHOUYHAs
JABYYCTKa, JICHTOYHBIC UEPBHU, BHPYC KOpH, TyOepKyJe3Has Majlouka, (hPUTeIMAaTOreHHBIC
rpuOBI, OMeINa, TS U T.1.).

- Mapa3uTOM/Ibl — OPraHU3MbI, BEAYyIlIUE Napa3uTUYECKUil 00pa3 KU3HU TOJIBKO Ha
CTaJVH JIMYMHKHU (IEPENOHYATOKPBIIBIE © MHOTHE BUABI IBYKPBUIBIX HACEKOMBIX ).

B) Ilo u30mpaTeIbHOCTH NUTAHNUSA:

- HecleUuAJIM3MPOBAHHbIE XMIIHUKHN — XKUBOTHBIE, Y KOTOPBIX OTCYTCTBYET WIH
MOYTH OTCYTCTBYET M30MPATEIIbHOCTh MUTAHUSA. BOJBIIMHETBO «1aCTOUIHBIX XUITHUKOB
(KpOJMKH, >KBAuHbIE KOIBITHBIE). 3HAUYEHHE: BCIEACTBUE~ O€3BHIOOPOYHOrO0 MHUTAHUS
NOJJEPKUBACTCS BBICOKOE OMOJIOrMYecKoe pa3HoeOpasue >KEepTB, T.K. CHUIKAETCS
KOHKYPEHIIUS MEXKYy pa3HbBIMU BUIaMU KEPTB.

- CHeNHMAJIM3MPOBAHHbIC XMIIHUKHN — IUTAIOTCA OJHUM WJIM HEMHOTMMH BUJIAMM.
XKeptBa onpenensierca ee BO3MOXKHON JTOCTYITHOCTHI0. Y HUUTOXKAIOTCS )KEPTBbI OOJIbHBIE,
TpaBMUPOBAHHBIE, JTMOO OCOOM HHUBIIErONpPaHra, MO3TOMY, 3Ty (PYHKUUIO XUITHUKOB
paccMaTpHUBAIOT KaK CAHUTAPHYIO.

4) IMapa3utusm (+ -) — MEKBHUJIOBBIC OTHOIICHHUS, TMPU KOTOPBIX OJHMH BH]I
(mapa3uT) UCMONB3YET APYroro (X03siMHa) Kak cpeay KU3HU U UCTOUHUK TUTaAHUS.

[Tapa3uT kUBET HA OTHOM\XO3MHE WJIM HEMHOTHUX, JI€JI1 BMECTE C HUM MUILY, WIU
MUTAsCh COKAMU XO035MHA.

IIpucnocodaeHust KAIIAPa3suTU3MY:

a) Hamuyhe BallUTHBIX TIOKPOBOB (oco0as KyTHKYyJa, 3aluuiaronias oT
MEXaHUYECKUX U XUMAYECKHUX BO3JEHCTBUI CO CTOPOHBI XO35IMHA);

0) opranbrHpuKpeIuieHus (IPUCOCKHU, KPIOUbsl, IPUCACHIBAIOLIUE ILIETH);

B) peAYKIWs MHOTMX CHUCTEM OpraHoB (opraHbl 4YyBCTB, KpOBOOOpallleHMS,
JbIXaHUS, ITUIICBAPEHUS U T.]11);

') CMEHA X035€B B JKU3HEHHOM LIMKJIE Mapa3uTa (sl pacceaeHus);

1) Ype3BbIUaiiHas MI0OBUTOCTD (3aKOH OOJBIIOTO YKCIIA ULl Y TAPa3UuTOB).

5)  Kommencanusm (HaxsieonumdyectBo) (+ 0) — BuA B3aMMOOTHOIICHHH, KOTrAa
OOVWH W3 MapTHEPOB (KOMMEHCall) MUTAETCs OCTaTKaMu MHINM WK MOPOAYKTaMHU
BBIJICJICHUS IPYroro (X03sH1Ha), HE IPUYMHSA [TOCIEIHEMY Bpeaa.

KoMMeHcan MOXKET UCIIOJIB30BATh XO35IMHA JUISl 3AIMUTHI, CPEACTBA MEPEIBUKEHUSA,
MUTAHUS 32 €ro CYET.

[Tpumep: mecupl B TyHIIPE CIEAYIOT 3a OCIBIMU MEABEASMH, J10€dasi OCTaTKH €ro
MUIIY; MHOTHE NTULBI KOPMATCSI HA KPYITHBIX KOTBITHBIX KUBOTHBIX.

Ecnu nmoepganve nmuiiyM Xo3sfMHAa HAYMHAET BPEIWUTH XO35MHY, TO KOMMEHCAJIU3M
NEPEXOUTh B KOHKYPEHIIMIO WU MTapa3uTU3M.

6) Myrtyamusm (+ +) — dopma cuMOMO3a, O3HAYAIOMAs B3aWMOBBITOIHOE
COYKHTEIBCTBO PAa3HBIX BUJIOB.



a) o0auraTHblii MyTyaamsm — ¢opMmMa B3aUMOJCHCTBHUS, Korma oba Bujaa
CYLIECTBOBATh ApYT 0€3 Apyra HE MOT'YT.

[Tpumep: numaiHUKKM — cUMOMO3 BOJOPOCIAM W Tpuba; MHKOpHU3a — CUMOMO3
BBICILIMX PACTEHHUN U TPUOOB.

0) ¢axyJbTaTHBHBIA MYTYaJqu3M — BHJbl U3BJEKAIOT OOOKJHYIO IOJb3Y, HO
MOT'YT CYLIECTBOBATh U Apyr 0e3 apyra.

[Ipumep: MypaBbH U TIH.

7) Cunoiikus (kBapTtupaHcTBo) (+ 0) — cOBMECTHOE MPOKMBAHUE OPTraHU3MOB
pa3HbIX BUAOB, MOJIE3HOE JIJIS1 OJHOTO U O€3pa3InyHOe I JPYTOro.

OauH U3 OPraHU3MOB MCIIOJIB3YET IPYroi Kak cyOCTpar i 3acelleHus, \CPEACTBO
IIEPEMEILECHHS.

[Tpumep: pbIObI-IPUIIUIIAIIBI HA TEIE aKYJIbI.

Bujanl ciHOMKHUM:

a) 3MOMKHUA — MOBEPXHOCTHOE pa3MelieHue 0ojiee MEIKHX OPraHi3MOB Ha Teax
Oonee kpymnHbIX. [Ipumep: KUIICYHOIOJOCTHBIE pAacMoONaraloTesi Ha pPaKOBHUHAX
MOJUTFOCKOB.

0) PHTOMKHSI — MEJIKUE OpPraHU3Mbl pa3MellaroTCs¢ BHYTpU KpynHbIX. [Ipumep:
MEJKHE KOPAJJIOBBIE PHIOKH KMBYT B TIOJIOCTH KOPAJUIOBBIX HOIMUIIOB.

VY pacTeHuii MOBEpPXHOCTHOE Pa3MEIIeHUE OJHUX BHAOB Ha IPYrUX — dIUPUTHOCTh
— MXHY Y JIMIIaHHUKHA Pa3MEIA0TCs Ha TeIaxX BBICIHMX PACTEHUM.




JTEMDKOJIOTMS (MOMYJISILUOHHAS DKOJIOTHSI)
JIEKIUS 6 YYEHUE O TOMYJISIUASX

1 TlonsaTHE O MOMYIISIITUH, KIacCU(pUKAIIHS TOMYIISIUN
2 CraTtn4ecKue XapaKTEepUCTUKH MOITYJISILUN

3 JInHAMUYECKHE XapaKTEPUCTUKH MOIMYJIISALNN

4 DKONOru4ecKrue CTpaTEruy MOMyJISIIHiA

5 Peryunsius 4MCI€HHOCTH MOMYJISIUI

6 CTpyKTypa Nonyisiun

1 IloHsiTHE O MONYJSIMU, KIACCUDUKANMSA NOMY AN

[Ipexxne vem BECTH pa3roBOp O TMOMYJAIMH HEOOXOAUMO JaTh ,ONpeseieHHe
MOHATUIO  «BHA».  BHJAOM  Ha3bIBAlOT  COBOKYNHOCTb  OCOOEH, '\ “00Jagaroniux
HACJICICTBEHHBIM CXOJICTBOM MOP(HOJIOTHYECKUX, (HU3HOJOTUYECKHUX H-OUOXMMHYECKUX
OCOOEHHOCTEH, CIMOCOOHBIX K CKPENIMBAHHUIO ¢ 00pa30BaHUEM MIIOJOBUTOIO MOTOMCTBA,
MPUCIIOCOOJICHHBIX K OINPEIETCHHBIM YCIOBUSIM >KU3HM W 3aHUMAIOIINX B MPUPOJE
ornpezeneHnyo obnacTh (apean). B mpemenax apeana oeo6M.BHIla pacrpenesieHbl He
PaBHOMEPHO, a rpynnamMu — nomyJsimuamMu. OO0mas 1eJoCTHOCTh BU/a MO1IePKUBAETCS
CBSI3SIMU MEXKTY PA3TUYHBIMU MTOMYJISAIIASIMHU.

Takum oOpazoM, NOMyJsifUsi — O3TO COBOKYIHOCTH OCOO€M OJHOro BHA,
CIIOCOOHBIX K CaMOBOCIPOM3BOJICTBY, KOTOPAs JIMTEIHHO CYLIECTBYET B ONPEICIICHHON
4acTH apeaja OTHOCUTEIBHO 000COOJEHHO OT\ APYTUX COBOKYIHOCTEH TOro ke BHUJA.
CBsizu Mexay NOMyJAlMsIMUA B TIpeleiax ‘apeajga 0O0YyCIaBIMBAIOTCS NMaHMHUKCHEH —
CBOOOJTHOE CKpEIMBAHME MEXKIY OCOOSIMM KakK BHYTPH TMOMYJAINH, TaK W MEXKIY
COCETHUMH TOMYJISAIUAMH. TakuM -00pa30oM, YeM BBIIIE YPOBEHb IMAHMHKCHUU MEXIY
0COOSIMU COCETHUX MOIMYJISLUM, TéM BBHIIE [IEJIOCTHOCTh BU/A.

CymectByer macca MOAXOAOB K KiIaCCHU(PUKALMKM TOMYJISIUNA: IO pa3Mepam,
CTENEHU TEeHETUYECKON CAMOECTOSTEIbHOCTH, IUTEIBHOCTH CYIECTBOBAHUS, CIOCOOY
pasMHOXeHus1 ocobelt u ap: KpaTko paccMoTpuM OCHOBHBIE U3 HUX.

1) Ilo pa3Mepam, TePPUTOPUN 3aHUMAEMON MOMYJIALMEH U CTENIEHU CBA3U MEXIY
oco0simu (HaymoB):

- JJleMeHTapHas (JIoKaJbHAas) — HAUMEHbIas (dJeMEHTapHas) TPYIIUPOBKA 0COOEH,
XapaKkTepU3YyKIIasicss TMpakTUYeCKH TOJHOM maHMmukcuedl. Hampumep, 3s05mkwu,
OOUTAIOIING\B OAHOM OEpe30BOIi poIlle, MOmysiys OeTKku B mapke uM. JIyHagapckoro.

- JKOJIOTHYeCKasi — COBOKYIMHOCTh MPOCTPAHCTBEHHO CMEXKHBIX 3SJIEMEHTapHBIX
nomyJsuuid. Hampumep, 3s01MKH, KOTOpPhIE JKUBYT B  ONU3IEKANIMX 3€JICHBIX
HaCaMICHUIX, OCJIKU CMEIIaHHBIX JiecoB ['oMenbckoit obacTu.

-\ reorpaguueckasi — COBOKYINHOCTb TIpyNn MNPOCTPAHCTBEHHO  CMEXHBIX
IKOJIOTHYECKUX TomyJsiiuid. Hampumep, 3s1061Mku Bcelt TeCHOM 30HBI, O€TTKHA €BPOIIEHCKOM
Y a3UaTCKOM TAaWIH.

2) ITo crioco0HOCTH K CAMOBOCIIPOU3BEICHUIO BbIICIIAIOT:

- NepMaHeHTHbIe (TOCTOSHHbIE) — TOIMYJSAIMU, OTHOCHUTEIHHO YCTOWYUBHIE B
MPOCTPAHCTBE W BO BPEMEHM, CIHOCOOHBIE K HEOrPAHUYEHHO JIJIUTEIILHOMY
CaMOBOCIIPOM3BEACHUIO, SIBISIOMINECS SJIEMEHTAPHBIMU €IMHUIIAMU SBOJIIOLIN Y.

- TeMIOpaJibHble (BpEMEHHbIC) — MOMYJAINHA, HEYCTOMYMBBIE B MPOCTPAHCTBE U BO
BPEMEHH, HECIOCOOHBIE K JJIMUTEIIbHOMY CaMOBOCIPOM3BEICHUIO, ¢ TEUCHUEM BpPEMEHU
160 peoOpa3yroTcs B IEPMaHEHTHBIE, TMO0 UCUE3atoT.




3) Ilo cnoco0y pa3MHOKeHMs TTOMYJISLNAN IETAT Ha:
- IAHMHUKTHYECKHE — COCTOST U3 0coO€eH, pa3MHOXKAIOIIUXCS MOJIOBBIM IyTeM, JIs
KOTOPBIX XapaKTEPHO MEPEKPECTHOE OIJIOJOTBOPEHHUE.
- KJOHAJbHbIE — COCTOST M3 OCOOEH, NJIsi KOTOPBIX XapaKTEpHO TOJBKO Oecrojoe
pa3MHOKEHHUE.
- KJIOHAJBHO-TIAHMUKTHYeCKHe — 00pa30BaHbl 0COOSIMU € YEPEIOBAHUEM MOJIOBOTO U
0€ecII0JIOro pa3sMHOKEHHUSL.

2 CraTtnyeckne XapaKTePUCTHKU NONYJIANNH

Cratnyeckue (NMPOCTPAHCTBEHHbIE) — OINKCHIBAIOT COCTOSHHE TOHYISIUN B
KaKOMW-TO  OMNpEeAEiAEHHBIH  MOMEHT  BpPEMEHHU: YHMCJIEHHOCTh,  ILTOTHOCTD,
NMPOCTPAHCTBEHHOE pacnpeneienne (aucnepcus). [[eMOHCTpUPYIOT TEKYILIEE COCTOSHUE
MOMYJISIIIUY, HA JAHHBI MOMEHT BPEMEHHU.

1. YucaeHHocTb — 3TO aOCONMIOTHOE WM OTHOCHTEIBHOE WYHCIO OcoOeil B
nonyJisiuu. YWCIEHHOCTh MOMYJAIMM MOXET H3MEHIThCA (C TE€UEHHEM BpPEMEHH,
CYILIECTBEHHO 3aBUCUT OT OMOTHYECKOI0 MOTEHIINANIa BUa U BHEIHNAX YCIOBUH.

MeTtoabl U3yUeHHsl YMCJAEHHOCTH 0COOEH B MOMYJISHUHA:

a) MpocTod MoAcYET Bcex ocolel (Mpu M3YYEHUW- HOMYJSIMUU PACTEHUN WK
OCEJIbIX )KUBOTHBIX);

0) MeToA MEeYeHHUs WM KOJbIEBaHUS: NpPH OTIOBE YacThb OCOOEH HaMeyaroT U
BBIITYCKAIOT OOpaTHO. 3aTeM MPOBOJAT MOBTOPHBIM OTJIOB W YCTAHABIMBAIOT JOJIIO,
KOTOPYIO COCTaBIIIIOT MEUEHbIE 0COOM OT OOIIEROVIMCIa oiiMaHHbIX. [1o Bennuuue nonu
YCTaHABIIMBAIOT YUCICHHOCTh MOIMYJISIIHUH.

B) 3aKiajika TPOOHBIX YUYETHBIX TUIOIMAMOK: IMOACYUTHIBAIOT YHUCIO OCO0eH Ha
TJIOIIAJIKE, U JaHHBIE SKCTPAMIOIMPYIQTCS Ha BCIO TEPPUTOPHIO.

2. IIJI0THOCTH — 3TO YHCIIO\OCO0el MiIu OroMacca MOMYJISIHH, MPUXOIAIIAsCS Ha
EIMHUITY TUTOLIAIN WIIK 00beMa.

Paznuuaror:

a) cpeaHss MJIOTHOCTh — KOJIMYECTBO 0COOEH HAa €TMHUILY BCEro MPOCTPAHCTBA.

0) ’KOJ0rHYecKasi, MJIOTHOCTh — KOJIMYECTBO OCOOE Ha €IUHUILy OOMTaeMoro
npocTpadcTBa. [Ipumep: B mepuoj 3UMOBKU CPEIHSISl IUIOTHOCTh MOMYJSALMU LIYKH B
03epe HHU3Ka, OMHAKO €€ DKOJIOrMYecKash IUIOTHOCTh B 3MMOBAJIBHON siMe (TI1yOOKui
Y4acTOK 03€pa, IJie 3UMYET II[yKa) OY€Hb BBICOKA.

3. IIpocrpaHCTBeHHOe pacnpeaejeHre (IUCHepcHs) — BBIPAKAET XapakTep
pacripeenenus ocodelt B npezenax apeana. OHa 3aBUCUT OT psJia IPUYKH, HO B OOJbIIeH
cTeneHu OT OCOOEHHOCTEH OKpY’Karolled cpellbl U MoBeAcHusl Buaa. Paznuuaror 3 Tuma
TuCnepCun ocoOe B MOMYJISAIHIX:

a) CayuaiiHoe pacmpejejieHMe — OpPraHU3Mbl PACIHPEICIAIOTCS B OJHOPOIHOMU
Cp€ne C OOJbIIMM WIM MEHBIIUM IOCTOSHCTBOM YyciioBuil. [lpumep: nomynsaims
CBOOOJHOKUBYIIIUX HEMATOJl JOHHBIX WIIOB, SBISIOUIUXCS TOMOT'€HHOW (OJHOPOAHON)
Cpenou, MOMyJISIUs TUYMHOK MYYHOT'O XPYIllaka B MYyKe.

0) 'pynnoBoe (nATHUCTOE) pacnpeaesieHHe — pa3MeIIeHHE 0coOel 00yCITOBIEHO
MO3aMYHOCTHIO IKOJIOTMUECKUX YCIOBUM Cpeibl («IISITHUCTOCT cpefibly). [Ipumep: kocsku
pBIO, KOJIOHUU TITHUII, CTa/ia KOMBITHBIX, 3eMJITHUYHAS TOJIsTHA Ha OIYIIIKE JIeca.

Camblii pacnpoCTpaHEHHBIM THI, TaK Kak OCOOM KOHIICHTPUPYIOTCS B MECTE C
ONTUMAJIBHBIMUA HKOJOTMUECKUMH YCIOBUSMH, YTO TOBBIIMIAET HX BBIKUBAEMOCTb,
AKTUBHOCTb, IUIOAOBUTOCTH U T.1. — (P (PeKT rpynnsl.




B) Peryasipnoe (paBHOMepHOe) pacnpejejieHue — HaOJIOJAeTCs MPU BBICOKOM
CTETIEHW aHTaroHu3Ma oco0el, TO ecTh KOrja ocoOM He BBIHOCST COCEICTBA JAPYroi
ocoOu.

[Tpumep: pa3melieHre CBETONIOOMBBIX PACTEHHMH B JIeCy, TEPPUTOPUATBHOCTH Yy
XMIIHUKOB (MEIBEAM W KOIIAYbM METAT CBOU TEPPUTOPHUM, HE JAOIYCKas HATIUYMS
KOHKYPEHTOB).

3 JlunaMuyecKHe XapaKTePUCTUKH MONYISIIIUN

JAnnamMuyeckue (BpeMeHHbIE) — XapaKTEPU3YIOT MPOIECChI, MPOTECKAKINKE B
HOIMYJISIUU 32 HEKOTOPBIA MPOMEXYTOK BPEMEHH: POKIAEMOCTh, CMEPTHOCTD, \CKOPOCTh
pocra.

1. PoxxkaaemocTb — 4ucia0 ocoOeil pOXAEHHBIX B TMOMYJAIMHS 32 HEKOTOPBIMA
MPOMEXKYTOK BpeMEHHU (4ac, JAeHb, MECHII, T'0J1). XapaKTEepPU3yeT CKOPOCTh)ECTECTBEHHOTO
BOCIIOJIHEHUS TMOMYJISIIMA 3a CUET pa3MHOXeHUus. Paznuyaror ' chedyronme BHIbI
POKI2eMOCTH:

a) MaxkcumajbHas PpoxIAeMOCTh ((PU3MOJOTHYECKAA) — TEOPETUUYECKUMN
MaKCUMYM CKOpPOCTH OOpa30BaHMsI HOBBIX OCOOEH B MACAIBHBIX YCIOBUSAX cpenbl. OHa
CBSI3aHA C TMIOHATHEM OMOTHMYECKM TOTEeHIHAaJ — BpEeMs 3axBaTa BHJOM Bcel
noBepxHocTH 3emiu npu ycioBuu 100% BbDKMBaEeMQCTH MOTOMCTBA.

[Ipumep: s G6akrepuit — 1 cyTku, ans Bogopocieit — 16 cytok, A myxu — 366
CyTOK, 1t ciioHa — 376000 cyTok.

B peanbHbIX yCIOBHSX MakCHMallbHas POXKAAEMOCTh HEBO3MOXKHA, TaK KakK JIUIIb
HeOoJIbIIast A0JIs1 0COOEH JOKUBAET J0 PENPOAYKTUBHOIO BO3pacTa.

0) Dkosornyeckasi (peaJu30BaHHANA) POXKIAAEMOCTb — YBEIMUYCHUE YUCIEHHOCTH
MONYJISIITUY TIPU (PAaKTUYECKUX CTIEIUHUESCKUX YCIOBUIX CPEIbI.

Ona ObIBacT 2-X THUIIOB:

- a0CoIIOTHAsI POKIAEMOCTH — YHUCIO 0COOEH POIUBIIMXCS 3a OMpeleaEHHOe
BpeMsl B MTOMYJISIIIUU.

[Ipumep: B ropode ~ 100000 Hnacenenusi, poawiocb 8000 HOBOPOXKIECHHBIX,
clenoBaTelbHO, abcomoTHas poxkaaeMocTh = 8000 ThICSY YeTOBEK B IO,

- yaeJdbHas POKIAeMOCTh — YUCIIO 0COOCH POAMBIIHXCS 32 ONPENeTEHHOE BpEeMs,
PACCUMTAHHBIX HA OJHY 0COOb B TOIYJISIUY.

[Tpumep: yaenbHas pOXKIAeMOCTb I 3Toro ke ropojaa — 0,08 (8%).

2. CMePTHOCTb — KOJIMYECTBO 0COOEH, MOTHONINX B MOMYJISIIUA 32 OMPE/eTICHHBIHI
MEePUOI.

CMEpPTHOCTh U3MEHSIETCS B 3aBUCUMOCTH OT YCJIOBUI CpEJlbl, BO3pAcTa U COCTOSHUS
MOfMyASIIK M BbIpa)KaeTcsl yallle B BUJE OTHOCUTEIbLHONW BEITUYHHBI — JOJU ocobeil (oT
HMCXOHOr0 KOJIMUeCTBa), MOTHOIINX 3a omnpeeeHHoe BpeMsa. CMEpTHOCTh MOXKET ObITh
MUHUMAIbHON UM SKOJIOrMYEeCKOM (peann3oBaHHOU). MHHHMMAJIbLHAA CMEPTHOCTH
npeacraBisier coOoi rubenb oco0eld B HACANBHBIX Uil MONYJSAIMH  yCIOBUSIX
CyIlIECTBOBaHMUSI (B OTCYTCTBHE OrpPaHUUYUBAIOMIUX (DAKTOPOB). IKOJOTHYECKAS
CMEPTHOCTb — 3TO rubeNb 0co0ei B peajbHBIX YCIOBUSIX CYIIECTBOBAHUSI.

CymectByer 3 THNa CMEPTHOCTH, KOTOPBIM COOTBETCTBYIOT OIpEACICHHBIE
KPUBBIC BBIXKHBAEMOCTH (PUCYHOK):

Kpusas I Tuna cBolicTBeHHa OpraHu3MaM, CMEPTHOCTh KOTOPBIX Ha MPOTSHKEHUH
BCEl JKM3HM HE3HAYUTEIbHA, HO BO3pacTaeT B €€ KoHle. MieanbHas KpuBas s
BBDKMBAEMOCTHU TIOMYJISIIIMU, B KOTOPOH JIMIIb CTAPEHHUE CIY)XUT TJIaBHBIM (aKTOPOM,




BIUSIONIMM Ha CMEPTHOCTH (HampuMmep, MOMYyJSIUU J1a00paTOPHBIX >KUBOTHBIX B
UJCAIbHBIX  YCIOBMSX, JIIOAW B  Pa3sBUTBIX CTpaHax, HEKOTOpbIE  KpYIIHbIE
MJIEKONUTAIONIME) DTO TaK Ha3bIBaeMas «KpPUBas AP030(PHibD.

KpuBas II Tuna xapakrtepHa mjisi BHJIOB, Y KOTOPBIX CMEPTHOCTb OCTaETCs
IPUMEPHO MOCTOSIHHOM B TEUEHUE BCEW JKU3HHU. DTO MOT'YT OBITh pacTyIlIMe MOMYJISALNU B
ONTHUMAJIBHBIX YCJIOBHSX Cpeabl (Hampumep, NOMYJSUMUA BBICOKOOPTaHM30BAaHHBIX ITHIL,
MIICKOTTUTAIOIINX). ITO KKPUBAas THAPBIY.

Kpuas IIl tuma orpaxaer MaccoByr TuOenb 0coOeil B HadallbHbIM MEepHUoj
KU3HU, NPUYEM CMEPTHOCTb IIOCTOSIHHA B TEUEHHME BCEU XMU3HU OPraHU3MOB. [JIaBHBIN
(baxTop, ONpeACISIONUI CMEPTHOCTh, — CIIydail («IIOMyJsIKs CTEKISTHHBIX CTaKaHOB B
kaderepun»). Takas KpuBas xapakTepHa JUIsi OONBIIUHCTBA TOMYJSIIHI\PACTCHHIA |
’KUBOTHBIX (HampuMep, MHOTUE pbIObl, OECIIO3BOHOYHBIE, PACTEHUS U JpYLHUE OpraHU3MBbl,
He 3a00TsALIMECS O MOTOMCTBE, U BBKMBAIOIIHE 33 CYET OTPOMHOrO KOJMYECTBA UKPUHOK,
JTUYUHOK, CEMSIH U T.I1.). DTO «KPHBAasl yCTPUIIbI».

dpo3oghuna

Bbnkusaemocme

&
Bpewms (1)

Pucynok — KpriBsle BekMBaeMOCTH

W3ydeHue, CMCpTHOCTH HMEET Ba)XHOE 3HAUYCHHE JJIS OMPENCICHUS CTEIEHU
YSI3BUMOCTH TTONYJISIIA BPEIUTEICH HAPOTHOTO XO03sHUCTBA.

3. (CkopocTh pocTa MOMYJALMH — STO W3MEHEHUE YHUCICHHOCTH TOMYJISIUN B
enuHUMy" BpemeHd. OHa MOXeT OBITh JMOO TOJIOKUTEIBbHOM, JIMOO HYJIEeBOH, JHOO
OTPULATEIHHOW W 3aBUCUT OT TOKa3aTelel pOKIaeMOCTH, CMEPTHOCTH M MHIpaIluu
ocoQeil. PaznmuyaroT abCOMOTHYIO U YAETBHYIO CKOPOCTh POCTA TMOMYJISIITHH:

a) aOcoaoTHass (00mIasi) CKOPOCTHL POCTAa — BBIPAXKACTCS HU3MEHEHUEM
YUCJICHHOCTH MOMYJIAINYU 32 IPOMEKYTOK BPEMEHU;

0) yaeidbHasi CKOPOCTb POCTa — OTHOIIEHHE CKOPOCTH pPOCTa K HCXOTHOM
YUCJICHHOCTH.

CKOpOCTh pOCTa MOXET OBITh BBIpaKEHA B BHAC KPUBOW pOCTa TMOMYJISAIUH
(pUCYHOK).
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Bpewms

Pucynok — Kpussle pocra nonyisinuu

CyliecTByeT AB€ OCHOBHbIE MOAEJIH POCTAMOMYJISIIIUHA:

- J-o0pa3Hasi KpuUBasi — OTpakaeT HEOIPAHWYEHHBIN IKCIMOHEHIIHAJbHBIN pocT
YUCJICHHOCTU MOMYJALMN, HE 3aBUCSIIMNNOT, TIOTHOCTU mnomynsainuu. [lomoOHbIN pocT
MOMYJISIIMNA MHOTJAa HAOII0AeTCs B TPUPOJIC: «IIBETEHUE» BOJBI B PE3ysbTaTe OypHOTO
pa3BUTUSA (DUTOIIAHKTOHA, BCIIBIIIKA.MAaCCOBOTO PAa3MHOKEHHS HEKOTOPBIX BPEIUTEIECH,
poct OakTepuii B CBekel KymnbType.” OgHaKO 3TO MPOUCXOAUT HEMPOAOHKUTEIBHOE
BpeMs, TaK Kak IOCJI€ TPEBBIMECHUS €MKOCTH Cpebl HEU30EKHO MPOU30UIET Pe3Koe
CHIDKEHHE YHCIICHHOCTH.

- S-o0pasnasi _ (curMomaHasi, JIOTHCTHYeCKasi)) KpUBasi —  OTpakaeT
JIOTUCTHYECKUI THIPOCTA B PEATbHBIX JKOJOTHYECKUX YCIOBHUAX, 3aBUCSIIETO OT
IJIOTHOCTHU MOMYJISHKMHA, MPU KOTOPOM CKOPOCTh POCTa TOMYJISLMU CHIXKAETCS MO Mepe
pocTta uucieHHOCTH (11oTHOCcTH). CHauajga pocT TMOMYJSIIMH HEBEJIUK, HO 3aTeéM OH
HapacTaeT, He.Uuepe3 HEKOTOPOES BPEeMsl 3aMeJIJISICTCS M BBIXOJIUT Ha TUIATO (PUCYHOK).

4 JKoJOrnvyecKre crpaTeruy nomyasuui

JKOJOTHYeCKHe CTPaTernu MOMYJSIMUH — 3TO oOulas XapakTEpUCTUKa POCTa U
pasMHQXKeHUs B Tipenenax naHnHou nomyssuuu. B 1938 roay pycckuit 6otanuk JleonTuit
I puropseBnu PaMeHCKn BBIAETWI TPH OCHOBHBIX THIIA CTPATEruil BBIKUBAHUA CPEIU

paCTEHMUIA:

- BHMOJIEHTBI — TMOJABJSIOT BCEX KOHKYPEHTOB. K HUM OTHOCATCS J1€pEBbBS,
TPOCTHUKH, C(harHOBBIE MXH, IOMUHUPYIOIIHE HAa 3a007104YE€HHBIX TEPPUTOPHSIX;

- NATHEHThl — BHUJbL, CIOCOOHBIE BBDKUTH B HEOJArOMPHUATHBIX YCIOBHSIX

(«TeHemoOUBEIEY, «CYXOIIOOUBBICY, «COIEIIOOUBBIE» U T.11.);
- JKCIUIEPEHTbI — BUJbI, CIIOCOOHBIE OBICTPO TOSIBISATHCS TaM, € HaPYIICHBI
KOPEHHBIE COOOIIECTBA, — Ha BBIPYOKax U rapsix (KUMpeu, OCUHBI, Oepe3bl), Ha OTMENSIX U

T.HO.



Ha ocHoBaHMM CKOpPOCTH poOCTa MOMYJISILHNM, POXKIaEMOCTH, CMEPTHOCTH M MPOYMX
XapaKTEPUCTHK BBIIEISAIOT HECKOJIBbKO IKOJOTMYECKUX CTPATEr Wil MOILYJISIIIHIA:

a) r-crpareru (r-Buabl, [r-momyJsiuMd) — TOOYISAUMH M3 OBICTPO
Pa3MHOJKAIOLIUXCSI, HO MEHEe KOHKYPEHTOCHMOCOOHBIX ocobeil. MmeroT J-00pasznHyio
(9KCIIOHEHIMAIbHY0) KPUBYKD pOCTa UYHUCIEHHOCTU. Takue momyasuuu ObICTPO
pacceloTCs, HO OHU MaJlOyCTOMYMBBI U ObICTpO norubarot. K HUM oTHOCATCS OakTepuw,
TJIH, OJIHOJIETHUE PACTEHUSI U Jp.

0) Kk-cTparerm (K-BHAbI, K-NMONYJAUWH) — TONYJSUMA W3 MEIJIEHHO
Pa3MHOXAIONIUXCS, HO OoJiee KOHKYPEHTOCHMOCOOHBIX ocobeil. Mmetor S-o6pasHyro
KPUBYIO pOCTa YUCIIEHHOCTU. Takue MomyJsiliuy HacestoT CTa0uIbHbIE MECTOO0UTaHUS.
K HMM OTHOCSTCS NTUILBI, MJIEKONUTAIOLIUE, A1EPEBbS U JIP.

S Peryasinusi YMCJA€HHOCTHU MONYJISIIIUA

— 3TO PaBHOBECUE MEXIY POKIAEMOCTBIO M CMEPTHOCTBIQ | B “HOMYJALHUH. ITO
paBHOBECHE JIMMUTHPYETCS OrpaHUYMBAIOMMU (dakTopamu:/ Iulia, CBET, HaJIU4ue
TEPPUTOPHIL 1151 CYILIECTBOBAHHS.

CyI1ecTBYIOT 2 TeOPMH, OOBSICHSIOIINE PETYIISAINI0 YACICHHOCTH:

1) PaBHOBECHE MEXKIY POKIAEMOCTHIO U CMEPTHOCTBIO 00YCIIOBJICHO (haKTOpamMu,
He 3aBHUCHAIIMMHU OT IUIOTHOCTH NOMyJasimuu. M3BecTHO, YTO BO3AEHCTBUE HEKOTOPBIX
a0MOTUYECKUX M aHTPOMNOrE€HHBIX (DAKTOPOB 3arparvBaeT pas3iMyHbIE MOMYJSALINH,
HE3aBUCUMO OT YUCJIEHHOCTU 0CO0EH U COCTOSTHUS/TIOCIIENHNX. PaKTOPBI: TOXKAp, PE3KHE
M3MEHEHHUSI TIOTO/Ibl, AHTPOIIOT€HHOE 3arpsI3HEHHUE!

[Tpumep: moxap B Jiecy yMEHBUIACT, “MUCIEHHOCTh OCO0E M B CTAOMIBHBIX
MOMYJISIUSX C BBICOKOW YUCIEHHOCTBIO, M\B YTHETEHHBIX MOIMYJISIUSIX.

2) PaBHOBecHE MEXIY POXKIIAEMOCTHIO U CMEPTHOCTHIO OOYCIIOBJIEHO (paKTOpamm,
3aBUCSAIIMMHM OT IUIOTHOCTH HOMYyJsimuuM. OTU (DAKTOPbI, TPEXKJE BCEro, SBISIOTCSA
OMOTUYECKUMHU. DTa TEOpHUsl OOBICHIETCS TEM, YTO CMEPTHOCTh 3aBUCHUT OT YMCIEHHOCTHU
ocoOeli B momyssiiiui. Yem BbIIIEC YUCICHHOCTHh (IJIOTHOCTH) OCOOEH, T€M BBIIIE PUCK
rubenu, Tak Kak IMPU BBIGOKOW IIOTHOCTH OCOOEH YCHUIIMBAETCS KOHKYPEHIUS MEXIY
HUMH, YMEHBIIAETCS MPOCTPAHCTBO ISl KU3HEACSITENbHOCTU M T.A. lIpumepbl Takux
¢bakTopoB:

a) mepeHACeJIEHHOCThL — yBelnuuuBaeTcsi (akTop OECTOKOWCTBAa, KOHKYPEHIIUH
MEXAY 0COOSIMHU 3a PECYpPChI, CHIXKAETCS MOJBUKHOCTh M TaK JaJiee.

[Tpumep: "B MOMYJISIIIUN KPBICHI B JTA0OPATOPHBIX YCIOBUSAX TPU TEPEHACEICHHUH
BO3pacTaroT ) cliydyau KaHHHOanu3ma, pacTér arpecCUBHOCTb, CHHXKAETCS  YHUCIO
crapuBaHUM, CIIEOBATEIbHO, YUCICHHOCTh NOMYJISIUY aJaeT.

0) TeppuTOopHaibHOe TMOBeJeHHE — HA COCTOSHHE TMOMYJSLIUA BIUSIIOT
0COOEHHOCTH MOBEJICHUS )KUBOTHBIX.

[IpumMep: s XUIIHBIX NTHI] XapaKTEPEH 3aXBaT ONPENEIEHHOW TEPPUTOPUU IS
OXOTHl. YBEJIMYEHUE YHUCICHHOCTH XHWIIHBIX MNTHI[ BBI3bIBAET HEXBATKY TEPPUTOPUH,
CJIeIOBaTENbHO, BO3pacTtaeT THOENb NTUL M3-32 KOHKYPEHLHWH, CJEeI0BaTEIbHO,
YUCIIEHHOCTh MOMYJISIIIUN CHUKACTCSI.

B nenom, B 3aBUCUMOCTH OT YUCIEHHOCTH 0CO0€H B HUX, OMYJISILMU JEJSATCS Ha!

a) mMoCTOsIHHbIe (CTaOWJIbHBbIE) — YHCICHHOCTh IIOCTOSHHA Ha MPOTSIKCHUH
JIOJITOT0 MEPUOJIA;

0) uukanyeckue (HeperyJsipHble) — YUCICEHHOCTh 3aKOHOMEPHO KOJIEOJIETCS 10
C€30HaM, roam.




6 CTpykTypa nonyjasiuui

Kaxnasgs nonynsiuuss XapakTepu3yeTcs ONPENEIICHHOM CTPYKTYpoOM, T.e. —
COOTHOILIEHHEM TpYMI 0co0ei Mo Mojy, BO3pacTy, pa3Mepy, F€HOTHILY, paclpeerIeHueM
ocobeli mo TepputopuM U T.A. Ha oOCHOBaHMHM 3TOTO BBLAETSIOT HECKOJIBKO
NOMYJISIUOHHBIX CTPYKTYP:

1. TlonoBasi cTpyKTypa (1M0J0BOH €COCTAB) — COOTHOUIEHUE OCOOEH MY>KCKOro U
KEHCKOrO TOJIa B MOMYJISIUU. XapaKTepHa TOJbKO IS MOMYJSLMI pa3IedbHOIOIBIX
OpraHu3MoB. Pa3nuuaroT nepBUYHOE, BTOPUYHOE U TPETUUHOE cooTHOIIeHus. [lepBuyHoe
COOTHOILIEHUE — COOTHOIICHHE, HaOmomgaemMoe Tpu (HOPMHUPOBAHUM TOJIOBBIX+ KIETOK
(ramer). OOblyHO OHO paBHO 1:1. Takoe cooTHoOIIEHHE OOYCIOBJIEHO T€HETHUECKUM
MEXaHU3MOM ONpeNeJeHUus TMoja. BTOpHYHOe COOTHOLIEHHWE — CQOTHOIIEHHE,
HaboaemMoe 1pH poxkJeHuu. TpeTHnuHoe COOTHOLIEHMe — COOTHOILIEHUE, HaOI0aeMoe
Y B3pOCJIbIX MOJOBO3PEIbIX OCOOEH.

2. Bo3pacTHasi cTpykTypa (BO3pPacTHOM COCTaB) — COOTHONICHWE B IMOMYJISIIUH
ocoOeil pa3HBIX BO3pacTHBIX TIpynil. Bo3pacTHol cocTaB OblBdeT aOCONIOTHBIA U
OTHOCHUTENIbHBIM. AOCOJIOTHBIM  BO3PACTHOM COCTAB  BBIPAXKAECT  YMCIEHHOCTH
OIPEJIETICHHBIX BO3PACTHBIX I'PYII B KOHKPETHBI MOMEHT, BpeMeHH. OTHOCHTEIbHBbII
BO3PACTHOI €COCTAB BBIPAXKAET JOJII0 WK MPOLEHT 0cQOel-TaHHOW BO3PACTHOM TPyMIIbI
[0 OTHOIICHHIO K OOIIeH YHCIEHHOCTH NOmyIsiuu:, B 3aBucuMocTu oT crnocoOHOCTH
oco0eil K pa3MHOKEHHUIO PA3IMYaloT TPU IPYIIIbI:

a) IlpeapenpoayKTUBHBINA BO3PACT:

Ocobu He pasMHOXKatOTCA. JIUTENbHOCT — OT  HECKOJIBKUX  MHUHYT
(MUKpOOpPTraHU3MBbI) 10 JIECSATKOB JIET (AepeBws). B 3ToM mepuoje opraHu3mbl Haubosee
VS3BUMBI M THOCIIh WX BBI3BIBAECT PE3KOE, CHIDKCHUE YUCIICHHOCTU TMOMYJISAINMA, TaK Kak
0CcOo0M MOKa He OCTABUJIM TOcJIe Ce0 S IIOTOMCTBA.

IIpaBujio cTadMJIBLHOCTH HOMYJISIUMHU: JJI1 TOrO, YTOOBI YUCIEHHOCTh MOMYJIALMH
OCTaBaJlach Ha CTAOMJIBHOM ypOBHE, HEOOXOIUMO, YTOOBI JO PENPOAYKTUBHOTO BO3pacTa
JIOIILIA KaK MUHUMYM 2 TTOTOMKa OT KaXKJI0M maphl 0coOeH.

0) PenpoayKkTHBHBIM BO3pacT:

D10 cTaaus, KOmIa BUJI crnocoOeH pa3MHOkaThesa. Kak mpaBuiio, camblii
HENPOJOJIKUTENbHBHL TIEPUOJI, TAK KAK HAa €ro MPOTSHKEHUH HEOOXOAUMO OJIaronpHsTHOE
COYETAaHHE MHOTMX AKOJIOIMYEeCKHX (PakTopoB. DTO €IMHCTBEHHBIM Nepuon, Korjaa
YUCIIEHHOCTh (IONYJISIUNA MOXKET BO3PacTaTh.

B) llocTpenpoayKTUBHBII BO3PaCT:

D10 “O0BIYHO caMblii KOPOTKHUW MEpPUOJl, TaK Kak OCOOM, OCTaBUB MoOcje cels
MIOTOMCTBO, TEPSIOT CBOI 3HAYMMOCTH B MONYJALMH. VX BBDKMBAEMOCTh M KU3HECHHbIE
GYHKHUT CHUXKAIOTCS, BEPOSITHOCTH CMEPTHOCTH BBICOKA.

3. 'eHeTH4YeCcKas CTPYKTYPa - COOTHOLIEHUE B MOMYJISIUU PA3IMYHBIX T€HOTUIIOB
maieneil. Yame Bcero omnpeensieTcss Ipu NOoMoIIM 3akoHa Xapau-BalinOepra. Ognako
€ro HYXHO HCIOJIb30BaTh C OCTOPOXHOCTBIO, TAK KaK B PEAIbHO CYLIECTBYIOIIUX
MOMYJISIUUAX €ro IPOSBICHUE HE BCETJa COOTBETCTBYET JEHCTBUTEIBHOCTH.

4. Jronoruveckas (moBeeH4YecKas) CTPYKTypa

DTONOrUs — HayKa 0 3aKOHOMEPHOCTSIX MOBEJEHUS KUBOTHBIX.

Cuctema B3aUMOOTHOILIEHUM MEXIy OCOOSIMH OJHOW MOMYJISIUM Ha3bIBAETCS
ITOJIOTMYECKOil (MOBeJeHYECKOM) CTPYKTYPO MOIMYJISIIIUHA.

[loBeneHue >XKMBOTHBIX MO OTHOLIEHHIO K JAPYTHMM OCOOSIM TOMYJSLIUHA 3aBUCHT,
IpeXke BCero, 0T 00pasa »KU3HU CBOMCTBEHHOTO BUAY:




1) OnuHoYHBIN 00pa3 *KM3HU — ITO HE3aBUCUMOE M 000COOJIEHHOE JIPYT OT JIpyra
CylLIecTBOBaHME oco0eil B momynsuuu. llposBisercss Ha omnpenenéHHbIX CTagusX HX
KU3HEHHOTO IMKJIA, TaK KaK IO OJWHOYKE CYIIECTBOBAHWE YKUBOTHBIX HE BO3MOXKHO,
MO3TOMY Y BUJIOB C OAMHOYHBIM 00pa3oM XU3HU 00pa3ylOTCs MECTa CKOIUICHHSI B MECTax
Pa3MHOKEHUS U 3UMOBOK.

2) I'pynnoBoii 00pa3 ;KU3HM:

a) CemeiiHblii 00pa3 sKM3HU

CeMbH 10 XapaKTepy yxo/ia 3a IOTOMCTBOM OBbIBAIOT:

- OTHOBCKHE — YXO/I 32 IOTOMCTBOM OCYILIECTBIISIET CaMell;

- MATEPUHCKHE - YXO/I 32 TOTOMCTBOM OCYILIECTBIISIET CAMKA;

- CMEILIAHHOI'0 THIIA

0) KostoHMaIbHbBII 00pa3 JKU3HHU:

KosionMu — TrpynmoBble TMOCEIEHUE OCEMIbIX KUBOTHBIX, KOTOPHIE MOTYT
CYLIECTBOBAThH JJIUTEIILHO WK BOSHUKAIOT B MEPUO PA3MHOKEHHS.
Pa3zauuaror:

1. IIpocToe TeppUTOpHATIBHOE CKOIIJIEHUE OJUHOYHBIX (POPM:

2. CrutonmtHoe 0OBbeMHEHUE, TJe OTASIbHBIE 0COOM BEHIOIHSIOT Pa3Hble (yHKIIHH
BUJIOBOM XU3HM (MypaBeMHHK): 3amuTa, OOecleuyeHHe KOpPMOM ce0si U IOTOMCTBA,
CTPOUTENHCTBO YOKHIII, pa3Be/lKa M HAX0XKJICHUE KOPMa.

B) CraiiHblil (CTaAHbIN) 00PA3 JKU3HU:

Crau — BpeMeHHbIC 00BETUHEHUS KUBOTHBIX, " KOTOPBIC TTPOSIBIISIIOT OMOIOTHIECKA
MOJIE3HYI0 OPraHW30BAaHHOCTH ACHCTBUU. BriMoHsieMble (DYHKIIMU: 3alIUTa OT BParos,
no0bI4a KopMa, MUTpAIlUU U TaK JaJiee.

[To ctocobam KOOpAMHAIINY TEUCTBUM Pa3INYaIOT:

1. DxBuUNoOTEHIMATIbHBIE CTaW-—|0€3 JOMHUHUPOBAHUS OTIEIbHBIX OcoOel (phIOHI,
MEJIKME NTHUIIbI, CapaHya).

2. Cras c auaepoMm. B Hel >KMBOTHbIE OPUEHTHPYIOTCS Ha MOBEIECHUE OJHOW WIH
HECKOJIbKUX HamOoJiee OMBITHBIX 0coOel (KpymHbIe NTHUIlbI, MieKonuTaromme). OcHoBa —
JOMUHUPOBAHHOE MOAYMHEHUWE, OCHOBAHHOE HA WHIMBUAYAJbHBIX OTJIMYHUSIX MEXIY
ocob0ssmu. Haumbonmee~CWIIbHBIA ¥ ONBITHBIA — JIHJEp, Ha JEHCTBUS KOTOPOTO
OPUEHTHUPYIOTCS U HOAPAXKAIOT IPYTHe OCOOH.

3. Crago e BoxkakoM. Boxak, B oTJinuMe OT JIUJIEpa, PYKOBOJIUT CTAIOM YIpO3aMu,
CIIeIUAJIbHBIMU CUTHAJIAMU, TIPSIMBIM HaIlaJICHUEM.

Panr“xaxmoii ocoOu B cTae oONpeAensercs MHOTUMHU TPUYMHAMU: BO3PACT,
dbuznyeckas) cuiia, HacJIeICTBEHHbIe KadecTBa. llomunHeHue dyaile Bcero HUIAET B
UEPApXUYECKOM NOpSAJIKE (CaMIbl — CAMKH — JETEHBIIIN).



CHUH3KOJIOI'usl (3KOJOI'usi COOBIIECTB U 9DKOCUCTEM)
JIEKIIUA 7 YHEHHUE O BUOLIEHO3AX

1. ITonsTre u npu3HaKu OUOIEHO3a, OMOTEOIIEHO3a i SKOCUCTEMBI.
2. OTHOIIEHHS] MEXKIY BUaMHU B OMOIICHO3AaX.

3. CtpykTypa OuoreHo3sa.

4. luHamMWKa W pa3BUTHE COOOIIECTB.

5. Knaccuduxkanusi 6M01€HO30B U SKOCUCTEM.

6. CBoiicTBa OHOIIEHO30B.

1. ITonsiTHe ¥ NPU3HAKKH OMOLIEH03a, OMOTre0LeHO03a H IKOCHCTEMBbI.

Buouneno3 — 1r06asi COBOKYITHOCTh OPTaHU3MOB PA3IUYHBIX BUJIOB,CYIIECCTBYIOIIAS
B OJHOM M TOM € MECTOOOWTaHWH W B3aMMOJICHCTBYIOMIAS TOCPEACTBOM ITHUIIEBBIX
(TpodpmUecKUX) ¥ MPOCTPAHCTBEHHBIX B3aMMOOTHOIIICHUH.

IIpu3nakm coodmecrBa:

1) VcroituuBas, caMOperyaupyromascs CHUCTeMa, BO3HHKAIONIAs W3 TOTOBBIX
4acTeW, UMEIOLIMXCS B OKPYKAIOLIEH CpPEIE;

2) XapakTepusyercs pa3HooOpa3ueM BUI0B, COCTABIISHONIUX OUOIIEHO3;

3) XapakTepu3yeTcsi HepaBHOMEPHOCTHIO PACTIPEAEHCHHS BUOB 10 SKOJIOTUIECKUM
HUIIaM;

4) Yactu cooOmmiecTBa 3aMEHUMBI (OJWH~BHJ WX KOMIUICKC BHIOB  MOXET
3aMEHHUTh MECTO JAPYTOro CO CXOJAHBIMU IKOJIOTMUECKUMU TpeOOBaHUSIMU 0e3 yiiepOa Jis
BCEI DKOCUCTEMBI);

5) CooOmrecTBa OCHOBaHBI Ha KOMUYCCTBEHHOH PETYISIIIMM YUCICHHOCTH OJIHUX
BUJIOB JIPYTHMH,

6) XapaxkTepusyercs I0IrQjAeTUEM CBOETO CYIIIECTBOBAHMS.

7) CooOlmiecTBa UMEIOT PacCIUIbIBYAThIC TPAHUIBI, WHOTJA HEYJIOBHUMO MEPEXOs
OJTHO B APYTOE.

bruoneno3 (coobmecTBo) + Oumorom (OKpykaromias cpeaa) = OHOreoIeHO3
(axocucrema). Tepmun-OnoeHo3 Been B 19 Beke K. MEOuyc; yuenue o GuoreoneHo3ax —
Cyxkaues (1940r.); 06 3xocucremax — Tencnu (1935r1.).

B 1935 r.anrnuiickuii 6otaHuk Aptyp TeHCIu npeiokuia TEPMUH «IKOCHCTEMAY
B Ka4eCTBE OCHOBHOW CTPYKTYpPHOM €AMHUIIbI 3Koyuoruu. [lon 3kocHucTeMON MOHMMAIOT
JTO0YI0 COBOKYNHOCTH COBMECTHO OOWTAIONIUX UBBIX OpPTraHW3MOB M YCIOBHHA HUX
CYILIECTBOBAHUS, 00bEIMHEHHYIO B €IMHOE ()YHKIMOHAIBHOE LIETIOE.

JKOCUCTEMa MPEACTABISAET COOOM MPUPOAHBIN KOMIUIEKC, 00pa30BaHHBIN KUBBIMU
opranu3Mamu (cooOIIeCTBO, OMOLIEHO3) U CPEoi X OOMTaHUsA. DKOCUCTEMA — OCHOBHAs
(byHKIIMOHANTBHAS EAUHUIIA DKOJOTHH, TPEICTABISAIONIas COO00N €TMHCTBO OMOTHYECKUX
KOMIIOHEHTOB C a0MOTHYECKOW Cpenod, OpTraHWu30BaHHOE TIOTOKAMH DJHEPIHH U
OMOJOTMYECKUM KPYTrOBOPOTOM BeIECTB. JTO (hyHAaMEHTalbHasi OOIIHOCTH >KUBOI'O U
cpenbl ero oouranus. T.e. IKOCUCTEMA MPEACTABISIET CO00M (PYHKIMOHAIBHOE €IUHCTBO
KUBBIX OPraHU3MOB (KUBOTHBIC, pPACTEHHUS, TPUObI, MHUKPOOPTAaHU3MBI) U CPEIbl UX
oOutanus (KJIMMar, mo4ysa, Bojia).

[TonsiTHE <«OKOCHUCTEMa» MOXKHO TMPUMEHUTH K OOBEKTaM pa3IMYHON CTETCHH
CJIOKHOCTH W Pa3HOr0 pa3Mepa. ITO MOKET ObITh YACTHUYKA IMOYBBI M Karlisd BOJbI, KOUKa
Ha Oonore W camo 0OJIOTO, JIyXa, 03€pO M OKeaH, JIyr, jec, 3eMis B LejnoM. Takum
o0pa3oM, KakJaasi KOHKPETHAasi 9KOCHUCTeMa MOXKET XapaKTEePU30BaTHCS OINpPEeICHHBIMU




rpaHuliaM (PKOCHCTEMa E€JIOBOTO Jieca, SKOCUCTEMa HU3MHHOrO 6omora). OgHaKo caMo
MOHATHE «IKOCUCTEMay SIBIISIETCS O€3paHrOBBIM, 00JIaJjaeT MPHU3HAKOM Oe3pa3MepHOCTH,
€l HE CBOMCTBEHHBI TEPPUTOPUAIBHBIC OTPAHNUY CHUS.

Tepmun «Ouoreornieno3» (6mo... + reo... + rped. koinos — obmruit) BBenm B 1940 r.
akagemuk B.H. Cykaues. [To B.H. CykaueBy, OMOreomeHno3 — 3To 3jieMEeHTapHas siuehka
HACBIIICHHBIX ~OpraHu3MamMu CcloeB Ouocdepbl, MapkupyeMas (QUTOLEHO30M —
PACTUTENbHBIM ~ COOOIIECTBOM. DTO HBOJIOIMOHHO  CIIOKHBIIASICS, OTHOCUTEIHHO
MPOCTPAHCTBEHHO OrPaHUYEHHAs, BHYTPEHHE OJHOPOAHAs MPUPOJHAS CHCTEMA KUBBIX
OPraHU3MOB W aO0MOTHYECKOW Cpeabl, B KOTOPOW MPOUCXOAUT IOCTOSTHHBIN, 00MEH
BELIECTBOM U HEPTHUEH.

JIro60# OMOTeoIeHO3 COCTOUT U3 ABYX IJIaBHBIX KOMIIOHEHTOB:

- OMOJIOrMYEeCcKOM cocTaBIstoel (KHBasi KOMIIOHEHTA);
- HEOMOJIOrnuecKoi (reorpaguueckoil) cocTaBisoen (HexKNBasE KOMIIQHEHTA).

JKuBas koMIoHeHTa, WM OMOLIEHO03 (CO00IIECTBO) BKIIOYACT YeThIpe OCHOBHBIX
(YHKUIHMOHAIBHO CBSI3aHHBIX YaCTEH:

a) (UTOLEH03 — PACTUTEIbHOE COOOHIECTBO (aBTOFPO(PHBIE OPraHU3MBI,
MIPOYIICHTHI);

0) 300LeH03 — )KUBOTHOE HacelieHne (reTepoTpodbl, KOHCYMEHTHI)

B) MHKOLIEHO3 — TPUOBI (TeTepOTPOdBI, pETYIICHTHI );

I') MUKPOOOLIEHO3 — Pa3JIMUHbIE MUKPOOPTaHU3MbI, MPEICTaBICHHbIE OAKTEPUIMH,
IpOCTEUIUMU (PETYLIEHTHI).

HexuBas, abmoruueckasi, yacTh Owuoreolietoza (OMOTOMN) ciaraeTcsi M3 TaKHX
KOMITOHEHTOB, KaK:

a) KJIMMATOM — COBOKYITHOCTh KJIMMATHYECKUX (PAKTOPOB JAHHOW TEPPUTOPHUU;

0) snadoron — nouna;

B) TMAPOTON — TUAPOJIOTUYECKNE (DAKTOPBHI.

buoreoneHo3 m 3KocHcTeMa — NOHATHA CXOAHBbIE, HO HE OJWHAKOBbIE. BaxHO
MOHSTh, YTO KaXXJblii OMOIEQHEHO3 SIBISETCA SKOCUCTEMOM, HO HE KaxKJas SKOCHUCTEMa
COOTBETCTBYET OMOIeoleHO3Y, XOTsI B OCHOBE 00eux (POPMYITUPOBOK JIEKHUT MPUHIMIM
€IMHCTBA )KUBBIX U HSKUBBIX KOMIIOHEHTOB OMOJIOTUYECKUX CUCTEM.

[TonsiTus 3K0€HCTEMA U OHMOIrEOLIEHO3 COBEPIIEHHO TOXKIECTBEHHBI TOJIBKO IS
TaKUX MPUPOJIHBIX 00pa3oBaHUM, Kak, Hampumep, Jiec, Jyr, OO0JO0TO, MOje: JIECHOH
OMOreoleHO3 = JIECHAsl HIKOCUCTEMA; JTYrOBOM OMOreoLeH03 = JyroBas SKOCUCTEMA U T.II
JIiist mpupoAHBIX 00pa30BaHUN, MEHBIITUX WM OOJBIINX MO 00BEMY, HEXKENH (PUTOIIEHO3,
6o TaM,) rae (UTOLEHO3 BBIACIUTh HENb3sd, MPUMEHAETCS TOJbKO TOHSATHE
«oKocuctemay. Hanpumep, kouka Ha 00J10T€ — IKOCUCTEMA, HO HE OMOT€OIIeHO3; TeKYIUN
pydei— dKocucTeMa, Ho He OMoreoleHo3. TOYHO Takke TOJIBKO IKOCUCTEMAMU SBIISIIOTCS
MOpe, TYHpa, BIAXKHBIA TPONIMYECKUM JeC U T.I. B TyHApE, B JIECY MOKHO BBIAEIUTH HE
OIH (UTOLIEHO3, a MHOXKECTBO. [loaTOMy 3TO, IO CYyTH, COBOKYIHOCTH (PUTOLEHO30B,
MPEACTABISIONINX OoJiee KpyITHOE 00pa3oBaHKE, HEKEIU OMOTreOIeHO3.

2. OTHOUWICHNSI B OMOLICHO3AX.

B OworieHo3e BHABI BCTYMAIOT MEXAY COOOW B MHOT'OYMCIICHHBIE OTHOIICHHS,
orpenessonecs TpeOOBaHUSAMHU UX K YCIOBUSM KHU3HU B COOOIIECTBE.

JKOJIOTHYeCKasi HUIIA — TO IOJOKEHUE BMJA, KOTOPOE OH 3aHMMAaeT B OOIIel
cucTeMe OWOIeHO3a, KOMIUIEKC €ro OWOIEHOTHUYECKUX CBs3eil u TpeOOBaHMA K
abuoTnyeckuM (pakTopam cpepl.




bexnemureB Beiaen 4 THIIA OTHOINEHUH B COOOIIECTBAX |

1) Tpoduyeckue OTHOLIEHUS] — OJWH BU MUTACTCSA APYTUMH (SKUBBIMH OCOOSIMH
WJIU UX OCTaHKaMM);

2) TonmuvecKkue OTHOLIEHUSI — XaPAKTEPU3YIOT JTF000E N3MEHEHUE (PU3NICCKUX WITH
XUMHUYECKUX YCIOBUN OOUTaHUS OAHOTO BUA B PE3YJIbTATE KUZHENAEATEIbHOCTH APYTOro.
Hanpumep: co3nanue OgHUM BUIOM CpeIbl JJs APYroro (UCIOIb30BaHUE HOP OJHOTO
BUJIA IPYTUM Oe3 MPUHECEHUs Bpea);

3) ®opuyeckHe OTHOIIEHHS] — DTO ydYacTHE OJHOIO BHA B PacHpOCTPAaHCHHUH
npyroro. llepeHoc XKMBOTHBIMHM CIIOP, CEMSIH, IBUIbLBI pacTeHUU — 300Xxopus. LlepeHoc
KUBOTHBIMH 00JI€€ MEJIKUX KHUBOTHBIX — (hope3us (MaccuBHas U aKTUBHAs);

4) dadpuyeckne OTHOIIEHHSI — THII OWOICHOTHYECKUX CBSI3CH B “KOTOpHIC
BCTYNaeT BHJI, UCIONB3Yys JUOO MEPTBBIE OCTAHKH, JTUOO >KMBBIX OCOOEH OpYyroro BHIA,
JUISl CTPOUTENBCTBA JKWINIL, YOSKUI U T.1I. (NTUA JJIsl TOCTPOEHUS FHE3a UCTIOIb3YIOT
TPaBY U JUCThA, IIEPCTh U MyX).

3. CTpyKkTypa OMoueHosa.
1. BugoBas cTpykTypa OmMouneHosa

Kaxaplii 6M011€HO3 MOKHO OMKMCaTh, OCHOBBIBASICh HA COBOKYIMHOCTH COCTABJISIIOLIUX
ero BuAoB. OnHM OHMOIIEHO3Bl CJATalOTCS TMPEUMYIICCTBEHHO W3 JKUBOTHBIX, Kak,
Hampumep OMoleHO03 KopauioBoro puda. B npyrux 6motieHo3ax (JIECHBIX) IVIABHYIO POJIb
UTPAIOT pacTeHus: OWOIEHO3 elloBOro, O€pe3oBoro, myboBoro Jjeca. CreneHb
HACBIIIIEHHOCTH BHJIaMH B Pa3IMYHBIX OUOIEHO3ax pasHas. Hanpumep, BO BIaXXHBIX
TPONUYECKUX Jiecax, B Mamaitun, Ha I\ ra“neca MoxxHo Hacuutath 0 200 BUAOB
JIPEBECHBIX MOpOJ. bHOILIEHO3 COCHOBOrowjieca B yciaoBUAX bemapycu MoOXKeT BKIIOYATH
MaKCUMYyM J10 JICCSITU BHUJIOB JIepeBbEB Ha | Ta, a Ha ceBepe TaeHOM 00JacTH, Ha TaKOU
K€ TUIOIIAIN, TPUCYTCTBYIOT 2-5 BUJIOB.

Haubonee mnpocTeiM moka3zaTeaeéM BHJIOBOIO pa3sHOOOpa3usi OuOIeHO3a SIBISETCS
o0lllee YuCIO BUAOB — BHAOBOE OorarcTtBo. Eciu kakoil-nubGo BuJ pacTeHus (Wiu
’KUBOTHOI'0) KOJWYECTBEHHOIIPE0OIaaeT B cooOmecTBe (MMeeT OOoJbIIy0 OroMaccy,
NPOAYKTUBHOCTh, YUCIIEHHOCTh WJIM OOMIIME), TO TAKOW BUJ HA3BIBACTCS JOMUHAHTHOM,
WM JOMUHUPYIOIMM BUA0OM. JIOMUHAaHTHBIE BUABI €CTh B JII0OOM OwmorieHo3e. Ecmu
YHUCIICHHOCTh B/, BBICOKA, HO HE HACTOJBKO KaK Yy TOMUHAHTA, TO TAKWE BUJIBI SBIISIOTCS
cyoaomMuHaHTaMu. boree penkue BUAbI — peleAeHTbl U cyOpeneaeHThl.

Bunosoé, pasHoobpasue coobdmiectBa (YUCIO BUIOB, BCTPEUECHHOE B OMPEIACICHHOM
MECTOOOMTaHNN) HOCUT Ha3BaHuE ajbda-pa3HooOpa3ue. [[ns1 wusMmepeHus anbda-
pa3zHOOOpa3usl MPeISIOKEHO MHOKECTBO MTOKA3aTEIEH

a) uHpopMaunoHHoe pasHooOpasue, nwiau nujaexc llennona

H’ = -X(n;i/N)log(ni/N),

rae N — uucito ocodei i-ro Buna; N — o01ee unciio ocodeil Bcex BUAOB B COOOILECTBE.
I/IHIIGKC ITIOKAa3bIBACT 06[1166 pa3H006pa31/Ie U IIpCACTAaBJIICHHOCTb BUIOB UX OCO6SIMI/I B

cooburectBe. OOBIYHO yKJIaJbIBaeTCs B UHTEpBaid oT 1,5 mo 3,5 (duem Bhiie, TeM Oosee
IITUPOKO COOOIIECTBO MIPEACTABICHO BUIAMH).

0) KOHLEeHTpaUUsl JIOMUHHUPOBAHMS, MM HHAeKC CUMIICOHA



C = X(niIN)?,

rae Nj — arcito ocooeit i-ro Buga; N — ob1ee unciio ocodeii Bcex BUAOB B COOOIIECTBE.

SBnsiercs mokaszateneM  OOLIEro JOMUHHUPOBaHUS B cooOIIECTBE, OOpaTHO
MIPOTIOPIIMOHAJIEH TIPEeNbIAyeMy uHAeKcy. M3mensiercs B quanazone ot 0 g0 1 (dem oH
BBIIIIE, TEM MEHbIIIEE YUCIO BUIOB JOMUHHUPYIOT B co0OIIecTBe). Bricokuii moka3areib
MOXET CBHJICTEIbCTBOBATh OO YCTOSIBIIEMCSI OHOIIEHO3€ CO CTaOWIBHOW BHUIOBOMN
CTPYKTYPOH.

B) BbIPaBHEeHHOCTHb 110 [Iueny

e=Hog S,

rae H' — uanexc Illennona, S — 4uciio BUIOB B COOOIIECTRE.

[Toka3bIiBaeT HACKOJIBKO BHUJIBI B PABHOMU J[0JI€ MPEACTaBICHBI/0CQ0siMU. I3MeHsieTcs: B
npeaenax oT 0 mo 1. YeM oH OoJibllie, TEM BBIIIE€ MOKA3aTellb HAPYIIEHHOCTH OMOILIEHO3a
WM CBUJIETENILCTBYET O TOM, YTO COOOIIECTBO HAXOAUTCS HA CTaanuu (hOPMHUPOBAHMUS.

Jliisi cpaBHeHMsI BHIOBOTO COCTaBa JIBYX COOOIIECTB“MEXIY COOOM HCIOJIB3YIOTCS
CIEIYIOIIAM TTOKA3aTelIb:

a) ko3¢ uureHT BUI0BOI 00IHOCTH c0001IeCTB (K03 G PuuuneHT Kakkapa)

Ky= C/ (A+B)-C),
rae A — 4ucio BUIOB B 1-M cooOmeeTse, B — 4nciio BUIOB BO 2-M COOOIIECTBE,
C — 4yHUCI0 BUIOB, 001X HA 000UX COOOIIECTB:

0,65-1,0 - Ilommoe‘exomecrBo  0,2-0,39 - Huskoe cxoacTBoO

0,4-0,64 - BpIcOKO€ CXOICTBO <0,2 - CxoxcTBa HET

Pasnoo0Opasue coobinecTB HOCUT Ha3BaHHe OeTa-pa3HooOpa3ue. bera-pa3zHooOpa3ue
— 3TO CTENeHb U3MEHAEMOCTH (IOPHUCTUYECKOTO COCTaBa COOOIIECTB BAOJIb T'PAAHECHTOB
BeAyuiero ¢akropa (M3MEHEHHE KJIMMaTa, yBJIAXKHEHHsI, BHICOTHI HaJ YPOBHEM MOpPS U
T..). s ero’ OlfeHKM MOXKHO HCIIONB30BaTh PE3yIbTaThl KIACCHU(PHUKAIUU JTaHHOTO
perruoHa 1 QIEHHUTDH OeTa-pazHoo0pa3re YUCIOM YCTAaHOBIEHHBIX THIIOB COOOIIIECTB.

W, HaKOHeN, CYIIECTBYET eIle OJWH CIOcOo0 OIEHKH pa3HooOpa3us coobmiecTB. Bce
BHJIOBOEOOFATCTBO pETHOHA, ciararoiieecs u3 aibda u Oera-pazHooOpa3us Ha3bIBAETCS
ramMMa-pasHoodpasue. ['amma-pa3HooOpa3me — 35TO BHJIOBOE pa3zHOOOpa3ue
JanamagdToB, KOTOPBIE CIAraloTCs U3 Pa3HOOOPa3HBIX COOOIIECTB.

2. IlpocTpaHcTBEeHHAsl CTPYKTYpa OMOLeHO3a

[IpocTpaHcTBEHHAst CTpYKTypa OMOLIEHO3a BKIIOYAE€T €ro BEPTUKAIBHYIO U
TOPU30HTAIBHYIO CTPYKTYPHI.

BepTtukanbHasg cTpykTypa OuoneHo3a oOpa3oBaHa OTIEIbHBIMU €r0 3JIEMEHTaMH,
O0COOBIMH CJIOSIMH, KOTOPBIE HA3bIBAIOTCSA sipycaMu. SIpyc — COBMECTHO NPOU3PACTAOIINE
IPyNIbl BUJOB PAacTEHUM, pa3iuyarolldecs MO BBICOTE M MO IMOJIOXKEHHIO B OHOLIEHO3€
ACCUMWJIMPYIOLIUX OPraHoB (JUCThA, CTEOJIH, MOA3EMHBIE OpraHbl — KI1yOHH, KOPHEBUILA,
aykoBullbl U T.M.). Kak mpaBuiio, pasHbie sipychl 00pa3oBaHbl Pa3HBIMU KM3HEHHBIMU



dbopmamu. Hambonee 4eTko sSipyCHOCTh BBhIpaKeHA B JIECHBIX OmorieHo3ax. Paccmorpum B
Ka4eCTBE IPUMeEPA SIPYChl CMELIAHHOTO JIeca:

1 apyc: GopMuUpYIOT BbICOKHE JIEPEeBbS C BHICOKO PACIIONIOKEHHOU JTUCTBOM, KOTOpas
XOpOIIO OCBEIIAETCS COJHIIEM.

2 sapyc. dopMmupyoT cpeaHue aepeBbsi (mMoamosoroBbiii sipyc). IlornmomaroT
HEHCIIOJIb30BAaHHBIN |-bIM SIPyCOM CBET.

3 apyc: GopMupyroT nmoasiecok (KyCTapHUKA U KYyCTaApPHUKOBBIE (POPMBI JIPEBECHBIX
nopon). [lornomaroT ocraBumecs okono 10% conHeuHol paguaiuu.

4 apyc: dopmupyrot moapoct (Monoasie HeBbIcOKHE (0T 1 10 3-5 M) IepeBiia, KOROphIC
B OyyIlleM, B IIEPCIIEKTUBE, CMOTYT BBINTH B TICPBBIi SPYC).

5 apyc: GopMUpYIOT pacTeHHs TPABSIHOTO TOKPOBA (JIeCHbIE TPABbI U KYCTAPHUYKH:
JAHBIII, KACTHUIIA, 3eMJISTHUKA, OPYCHUKA, YSPHHUKA, TATTOPOTHUKH).

6 apyc. GopMUPYIOT HaIOYBEHHBIN CJIOH MXOB M JIMIIANHUKOB.

SpycoB MoxeT ObITh MEHBIIIE (HapUMep, OTCYTCTBYIOT KyCTapHUKIN); Win Oosibiie (B
CJIOKHBIX CMEIIAHHBIX IPEBOCTOSX C HECKOJBKMMHM JAPEBECHBIMU mopoaamu). B cocrar
SPYCOB HE BKIIFOYAIOT JIMAHBI, SITUPUTHI (pacTEHUs, MPOKUBAIOIINe-Ha IPYTUX PACTECHUSIX,
HO HE SBJISIFOIIUECS Tapa3uTaMu, HAPUMEP MXU U JIMIIAMHWKH.HA CTBOJIaX JIEPEBHERB), A
TAaK)K€  PpaCTEHUA-TIApa3uThl, KOTOPbHIE  BBIICIAIOTICS B TPYIIY BHESAPYCHOM
PACTUTEJBbHOCTH, TIOCKOJBKY 3aTPYJAHUTEIHHO OTHEECTH WX KAKOMY-JTHMOO KOHKPETHOMY
Apycy.

Oco0u XKMBBIX OPraHU3MOB PACIPEIEIECHbl 8 HPOCTPAHCTBE HEPAaBHOMEPHO. OOBIYHO
OHM COCTABJISIOT TPYNIUPOBKH, UYTO SBISETCH, HPUCIOCOOUTENBHBIM (DAKTOPOM B HX
KW3HU. Takue rpynnupoBKU ONPEAETIOT FOPA3OHTAIBHYI0 CTPYKTYPY OMOLIeHO034, T.€.
TOPU30HTAIBHOE pacTpe/ielieHue OCOO€H BHJIOB, OOpa3ylolmuX pasIdndHOTO pojia
y30p4aTOCTh, MO3AUYHOCTb, MSITHUCFOCTh KaX0r0 BUA.

K snemenTapHbBIM €qUHUIIAM ,FOPUBOHTAIHHOTO CTPOEHUSI PACTUTENIBHBIX COOOIIECTB
OTHOCSATCS TaKu€ CTPYKTYpHBIE ' €IMHHUIbI, KaKk MHKPOUEHO03, WIM CHHY3HS,
MHUKPOTrpYNIUPOBKA U NAPIEJIA.

MukpoueHo3 (0T rped\«MHUKPOC» — MAJIbI U «KOMHOC» — OOIIUi) — HAMMEHbIIIAsI 110
pasMepaM CTPYKTYpHas, €AMHUIIA TOPU30HTAIBLHOIO pacuje€HEHHUsl COOOIEeCTBa, KOTopas
BKJIIOYAET BCE SPYyChl, 000COOJEHHAass B BEPTUKAJbHOM HAMNpPABICHUU OT JPYTrUX,
OKpYXAaIOIUX €€, MHUKPOIIEHO30B JTOr0 € COoO0OIecTBa M XapaKTepu3yromascs
OINPEACIICHHBIM “COCTAaBOM, CTPYKTYypOi, AMHAMUKONM U o0iajampomas HEKOTOpOr
LIETTIOCTHOCTBIO.

MuKkporpynnupoBKa — CryIleHre ocooei 0HOr0 Wi HeCKOJIbKUX BUAOB B Mpejenax
apyca, BHYTPUSPYCHbIE MO3auW4Hble TMsITHA. MHOrma TEpMHUHBI «MHUKPOLIEHO3» U
«MUKPOTPYIITUPOBKA» YIOTPEOIAIOTCSA KAK CHHOHUMBI.

Hapuessna — 3To CTpyKTypHasi 4acTb B TOPU30HTAIBHOM pacuUj€HEHUH OHOLEHO03a,
OWIMYAIOWIASCA OT JPYTHMX YacTe€d COCTaBOM M CBOMCTBOM KOMMOHEHTOB. [lapuemmy
BBIICNISIIOT [0 BEAYUIEMY  JJIEMEHTY  PACTUTENbHOCTH  (Hampumep,  Yy4acTKH
IIUPOKOJINCTBEHHBIX JIEPEBHEB B XBOWHOM JIECY).

4. /lnHaMuKAa U pa3BUTHE COOOIIECTB.

buorieno3 (coobmiecTBO OpraHM3MOB pPa3HBIX BUJOB) JWHAMHYCH, T.€. B HEM
POUCXOJIAT MOCTOSIHHBIE U3MEHEHUS B YCIOBHUSX JKM3HEACATENBHOCTH €ro 0cobeil u B
COOTHOIICHUH UX YHUCIEHHOCTH.




1) Iuxau4vecKue W3MeHEHWsl — W3MCHCHUS, XapaKTEPHU3YIONIUECsS CYTOYHOM,
CE30HHOW W MHOTOJICTHEH MEPUOTUIHOCTHIO YCIIOBUH KU3HEACATEILHOCTH COOOIIECTRA.

a) CyrouHble M3MEHEHHS] — U3MECHEHHS COCTOSIHUS AKTUBHOCTH OpPraHU3MOB,
COCTABJISIONIMX OHOIEHO3. BhIpakaroTcs TeM CHIBHEE, YeM 3HayuTeIbHEE pasHHIA
TEMIIEpaTyp, BIAKHOCTH U Jp. (PAKTOPOB Cpelbl JHEM M HOYbIO. [Ipumep: KUBOTHBIC
MyCTBhIHb AKTUBHBI HOYBIO, KOTJIa JKapa CHajacrt.

0) Ce30HHBIe U3MEHEHUSI — U3MCHEHHS HE TOJIBKO COCTOSIHMSI aKTMBHOCTHU, HO U
KOJIMYECTBEHHOIO COOTHOUIEHUSI 0cO0€el. 3aBUCAT OT CE30HHBIX MHUIpaliii, OTMUPaHU U
T. 1. Ilpumep: NETOM YHCICHHOCTh OPTAaHU3MOB B COOOIIECTBE 3HAYMTEIHHO BHIIE; YeM
3UMOM.

B) MHorojernue HM3MEHEHHUSI — 3aBUCAT OT HU3MEHEHUH  HO. Tojam
METEOPOJIOTMYECKUX YCIOBUM, CTENEHH pas3jvBa PEK, BCIBIIICK Pa3MHOXEHHUS WU
MAacCOBOI'O MOpa HBOTHBIX WJIM PACTeHUU U T.A. [I[pumep: BCIBILIKA “YHUCICHHOCTHU
rapasura, NPOUCXOJdIIas OJWH pPa3 3a HECKOJbKO JIET, IPHUBOIAT K CHUKCHUIO
YUCJICHHOCTU 0COO€H BUAA-)KEPTBBI.

2) IIpocTpaHcTBeHHbIC U3MEHEHHMSl — B KOHEYHOM CTENEHU NPUBOASAT K CMEHE
OJIHOT'O COOOIIIECTBA JIPYTHM, C HHBIM CBOHCTBOM BHJIOB.

a) JK30reHeTHYeCKHME CMEHbl — W3MEHEHUS, MPWIUHOU KOTOPBIX SABJISIOTCA
BHEITHHWE MPUYUHBI, HE 3aBUCSIIME OT MPOIIECCOB, MPOTEKAIOIIUX BHYTPU COOOIIECTRBA.
[Ipumep: mpu M3MEHEHUHM BHENIHUX KIMMAaTUYECKUX, YCIOBUHM (IOTEIUICHHE KIIMMaTa,
M3MCHECHHE BIAKHOCTH ) OMOIIEHO03 JTyra — OMOUEHO3'CTeNN — OUOIIEHO3 MTYCTHIHM.

0) JHIOreHeTHYeCKHE CMEHbI — W3MCHCHMS, BO3HHUKAIOIIME B pE3yJIbTaTe
MPOIIECCOB, MPOUCXOSIIUX BHYTpHU cooOmiceTBa. [Ipumep: npu BCHBINIKE YUCIECHHOCTH
HACEKOMBIX-(puTo(aroB OMOIEHO3 Tyra MOXKET MPEBPATUTHCS B OMOIIEHO3 MTYCTHIHU.

B) JlerpeccioHHbIe CMeHBI —. CBSI3aHbI C YNPOIIEHUEM, 00EJHEHUEM OHOIIEHO3a.
OOBIYHO CBSI3aHBI C aHTPONMHUYECKOU AesATenbHOCThIO. [Ipumep: oOpazoBanue cooluiecTBa
TEXHOTC€HHOM MyCTOIIN 0IM3 KPYIHBIX MTPOMBIIIJICHHBIX TPEANPHUITHH.

Pa3Butrie OHOIIEHO30B “CBSA3aHO C IMOHATHEM CYKIECCHS — TIOCJIE0BaTEIbHOE
3aMeIleHne OMOIIGHO30B \ B\ KaKOM-JIHMOO MECTOOOUTaHHMHM B XOAE€ 3aKOHOMEPHOTO
IPOJIBXKEHUS COOOIIEETBA K YCTOMUYHNBOMY COCTOSTHUIO.

Paznanuaror;

a) nmnepBMYHbLIE CYKIECCMM — OCBOCHHME JKUBBIMH OpPraHM3MaMHu TEX
MeCTOOOUTaHKHU, KOTOPhIE HUKOT/Ia paHee He ObLIN 3aceeHbI )KU3HBIO.

Ilpumep: VIMIIAUHUKA W BOAOPOCIHA — IHOHEPHBIE OPraHMW3MBl Ha BBITOPEBIIEM
y4acTKe MOYBbI, HA 3aCTHIBIIEH BYJTKAaHUYECKOM J1aBe, 00HaKUBIIEHUCS TOPHOU TOPOJIE;

0) BTOpPUYHbIE CYKIIECCUM — BO3HMKHOBEHHS B HAPYIICHHBIX MECTOOOUTAHUSIX
OpraHU3MOB, KOTOPBIE SIBJISIOTCS HauOOoJIee YCTOMYMBBIMY B JAHHBIX COOOIIECTBAX.

Ilpumep: BOCCTAaHOBJIEHUS COOOIIECTBA JieCa HAa BBITOPEBIIIEM y4acTKe, 3apacTaHue
PaCTUTENBHOCTHIO 3aMJICHHOTO MPY/Ia, 3apacTaHnue JIECOM 3a0pOIIEHHOTO OIS,

T.o. pe3yabTaTr cykmeccud — (GOpMHUPOBaHHE KJIMMAKCHOIO COO0IIECTBa, T.C.
TaKkoro cooOIllecTBa, KOTOpOE SBISETCS HaumOoJiee ONTUMaIbHBIM JUIsi JAHHOTO
MECTOOOUTAHMUS.

5. Kinaccudukanus OMOIEH030B M DKOCHCTEM.
|. I1o muny cpeowi:

1) Hazemnbie;

2) IlpecHOBOIHEIE;




3) Mopckue.

Il. I1o pazmepam u cocmasy 6udos:

1) buomsr,

2) Accouumanuu;

3) Cuny3umu.

1) huoma — OAHOPOIHOE COOOIIECTBO, HE 3aBHUCAIICE OT COCTaBa PACTUTEIHHOCTH,
3aHMMaroIIee OONbIIOE MPOCTPAHCTBO U PETYIUPYIOIIEEC MAaKPOKIUMATOM.

[Tpumep: appuxaHckasi caBaHHa.

2) Accoyuayuu — TOKaIbHBIE, XOPOIIO OYEPUCHHBIC TPYIITUPOBKU BUIOB.

[Tpumep: nyr, onyika Jieca.

3) Cunyzuu — HeOONbIIME COOOIIECTBA, MMEIONINE CBOK WHAMBHIYATBHOCTh U
IPOCTPAHCTBEHHO SCHBIE OIPAHUYEHUS.

[Tpumep: cTBOI MEPTBOTO JIepeBa, TPYI )KHUBOTHOTO.

6. CBoiicTBa OMOLIEHO30B.

1) OGunue — umncino ocobeil HA €AUHUILY IUIOMAAN Wik oobema. M3MeHsercs BO
BpEMEHU (M3BECTHBI TOANYHbBIC KOJICOAHHS YNCIICHHOCTH) U B TIPOCTPAHCTBE.

s onpeneneHus oOUIUsl BBIICTSAIOT 5 CTYyINEHei: a)*0 — oTcyTcTBHE BUAOB; 0) 1 —
BUJIbI BCTPEUAIOTCS PEAKO WM PACCESHBI; B) 2 — HEPEAKO; T) 3 — oOuibHO; 1) 4 — OUeHb
OOMIIBHO.

2) YacTtora — OTHONICHWE YHCJIa OCOO€H OMHOrO0 BHIA K OOIIEH YHUCIECHHOCTH
oco0eit B coobiecTBe (BbIpaxaercs B %).

3) IToCTOSIHCTBO — BCTPEYaEeMOCTh BHIOB ‘Ha OMPEACIICHHON TeppUTOPUH (TIPOOHBIX
TJTOIIAISX )

a) MOCTOSIHHBIEC BUJIbI — BCTpeUaloTCs B Oosee ueMm 50% BBIOOPOK;

0) nob6aBouHbIe BUIBI — BCTpeyaroTcs B 25 - 40% BbIOOPOK;

B) City4aiiHbie BUJIBI — 110 25% BBHIOOPOK.

4) BepHOCTh — CTENEHb NPUBI3aHHOCTU BUJIOB K TAHHOMY OHUOILIEHO3Y.

Paznuyaror 4 kaTeropiuu BEpHOCTHU:

a) SYIICHHbIE BHJIBI = BCTPEUAIOTCS UCKIIOUUTENHHO B 1 OUOIIeHO3E;

0) THUXOLIEHHBIE. — BCTPEYAIOTCS B HECKOJBKUX CMEXKHBIX OHOIIEHO3aX, HO
IIPEANIOYUTAOT OJIMH M3 HUX;

B) KCEHOLIGHHbIE — CJIy4alHO TIIOMAaBIIME B COOOUIECTBO, KOTOPOMY OHH HE
IIPUHAIIIEKAT;

r) 'YyOUKBUCTHBIE — BHJbI, CIIOCOOHBIE CYHIECTBOBATh B PA3JIMYHBIX OHOIEHO3aX
(KOCMOTIOJTUTHI).

o) JIOMHMHHMpOBaHHE — BIUSHHE, OKa3blBa€MOE KAKHM-JIMOO BHIOM B JHOOOM

coobirectBe. OauH KakoW-TMOO BHJ MOXET OBITh HEMHOT'OYMCIICH, HO TPU 3ITOM
OKa3bIBaTh 0O0JIee CHUIBHOE BO3AECHCTBUE HA OMOLEHO3, YeM 00Jiee MHOTOYHMCIECHHBIN BUII,
HO MCHBIIIETO pa3Mepa U HE OUYCHb aKTUBHBIMH.

[Tpumep: HECKONBKO JKBAYHBIX KOMBITHBIX OKA3bIBAIOT HA JYr OOJIbIIEe BIUSHUC,
YeM MHOT'OYHCJICHHBIC HACEKOMBIEC — (hUTOdArH.

6) PaznooOpasue — BUAOBOE OOraTcTBO OMOIIEHO03A.

7) CTpyKTypa — pacrmoioxeHne ocodell pa3HbIX BHUIOB OTHOCHUTEIBHO JPYT JIpyra,
KaK B BEPTHUKAJIbLHOM, TaK ¥ TOPH30HTAILHOM HaIlPaBJICHHUH.

8) IlepwOAWYHOCTh — CE30HHBIC M CYTOYHBIC H3MCHEHHUS IKU3HEACATCILHOCTH
’KUBBIX OPTaHHU3MOB.




JIEKIIUA 8 JHEPTETUKA 9KOCUCTEM (BUOT'EOLEHO30B)

1. TToToK SHEPTrUU U KPYroBOPOT MUTATEIbHBIX BEIIECTB.
2. [Tumeskie nenu u TpopudecKue ypoBHHU.

3. DKOJIOTUYECKHUE MTUPAMU/IBI.

4. ITpOyKTUBHOCTB DKOCHUCTEM.

5. PaniroHaibHOE MCIIOJIB30BAHUE DKOCUCTEM.

1. IToTOK 3HepPIrUY U KPYTOBOPOT NUTATEJIbHbIX BELIIECTB

Opranusmbl B 3KOCUCTEME CBS3aHbI OOIIHOCTHIO PHEPTUU U MUTATEIbHBIX, BEIHECTB
(KpyroBopoTOM OHMOT€HHBIX 3JIEMEHTOB).

DHeprus — CIOCOOHOCTh COBEpIIATH PabOTy, HEOOXOAUMYIO HJiSL HMOJACpKaHUs
*u3HU. T. 0. SKOCUCTEMAa — €IUHBIN MEXaHU3M, TTOTPEOISIONINI YHEPTHIO U TIUTATEIbHBIE
BellecTBa ISl coBepuieHus pabothl. [lutatenbpHble BemecTBa (OHOTCHHBIC SJIEMEHTHI)
MEPBOHAYAIFHO TIOCTYMAIOT M3 a0MOTHYECKOTO KOMITOHEHTa SKOCHCTEMBI M B HEro JKe
BO3BpAIlAlOTCS B BHUJE OTXOJOB XU3HEACSITEIHLHOCTH, MO0 MOCHE THOENH OpraHu3Ma.
Takum 00pa3oM MPOUCXOJUT TIOCTOSIHHBIM KPYrOBOPOT, +IUTATENbHBIX BEIIECTB
(OMOTeHHBIX DJIEMEHTOB), B KOTOPOM YYacCTBYIOT JKUBbI® M HEXHBBIE KOMIIOHEHTHI
HKOCUCTEMbl — OMOreOXMMHMYECKUE LHMKIBL JIBrKymias \cuia KpyroBOpoTa — SHEpPrHs
ConHua.

I1OTOK PHEPTUU ¥ KPYTOBOPOT OMOTEHHBIX 3JIEMEHTOB B 9KOCHCTEMAX (CXeMa):

SHEPTUs
Congue — 5 BuOTHYECKUH KOMIIOHEHT — « ~pTeruoBas 3Heprus
CBeTa OHoreHHbIE
4 9JIEMEHTHI J
AOHMOTHYECKUN KOMIOHEHT
perynsuus

JKuBbie opranu3Mbl — IPeoOpa3oBaTENN IHEPTUHN U KKIBINA pa3, KOraa MpOUCXOAUT
MpEeBpalICHUE PHEPTUH, YaCTh €€ TepseTca B BuUje Temia (2 3aKoH TepMoauHamMukH). B
KOHIIE KOHIIOB, BCSl AHEPLMs, MOCTynarouas B OMOTHUYECKHI KOMIIOHEHT 3KOCHUCTEMBI,
pacceuBaeTcs B Bue.Teria. [10Tok sHeprun uepe3 SKOCUCTEMbI — YHEPTETHKA SKOCUCTEM.
Enununa u3mMepeHuss SHEpruM - KaJlopus — KOJIMYECTBO TeImia, HEOoOXOIUMOoe s
noBbIIeHUs Temnepatypsl Ir Bogsl Ha 1°C (ot 14,5 go 15,5°C). UctouHuk »Heprum —
Connue, u3nydaroniasi 3JIEKTPOMAarHUTHYIO SHEPrur0 3Be3fa. YacTb 3TOM SHEpPruM -
10,5-10° “kJl/M? B rox 3axBareiBacTCs 3emieil. 40% 5Toil JHEPIrUMU OTPAKAECTCA OT
00JIAKOB, MBUIH U MOBEPXHOCTU 3emiid, 15% morsoniaercs 030HOBBIM CIIOEM, OCTABIIIUECS
45% “HOIIIOWIAIOTCS PACTCHMSMH HIM 3eMHOIl moBepxHocThio (5-10° kJDk/M? B TOX).
bonpimas 4acTe 3TOM YHEPTHU MOBTOPHO U3J1y4aeTCsl 3€MHOM MOBEPXHOCTHIO U HArPEBAET
aTMocdepy, HeOOIbIas 9acTh YCBAUBACTCS OMOTUYECKUMH KOMITIOHEHTAMH SKOCHCTEM.

2. IlnimeBble Heny U Tpoduyeckue YPOBHMU.

BayTpu sKocucTeMBl 3HEprus cBeTa IPH MOMOIIM (OTOCHHTE3a B aBTOTPO(HBIX
opraHu3Max (3eJieHble pacTeHMs) IpeoOpa3yercss B OPraHUYecKoe BEIIEeCTBO, KOTOPOE
CIIYKUT TIUTIEH T TETepOTPO(HOB ((KUBOTHBIX OPTaHU3MOB). DTH KUBOTHBIE MOTYT OBITH
CBhEJCHBI IPYTUMH KUBOTHBIMU U T. [I., T.€. KOKIbIA MOCIEAYIONIUN OPraHU3M MUTAETCS




MPEeAbIAYIIUM, NOCTABISIIOIIMM €MY ChIpb€ M JHEpruro. Takas IMOCiIelI0BaTE€IbHOCTh —
IUILEBAs LIETlb, a KaX/10€ €€ 3B€HO — TPOPHUUECKUN YPOBEHbD.

1 Tpoduueckuii ypoBeHb — aBTOTPOPBI — pacTeHus (IPOIYLEHTHI).

2 TpouUeCcKuil ypOBEHb — MEPBUUHBIE KOHCYMEHTHI (’KUBOTHBIE)

3 Tpouyeckuil ypoBeHb — BTOPUYHBIE KOHCYMEHTHI U T. 1.

OOBIYHO pa3Mephl MUILEBBIX LENeH OrpaHNuUBatOTCA 4-5 TPOPUUECKUMU YPOBHSMH.

Cxema: TemoBas sHeprus

Conneunas —»l IpoayueHTsl —»TpaBosiiHble —» %Hm:{hKOHCHHHe
SHEPTUS l l XUITHAKHA

eTpuTo(aru u peayLeHTh
(pa3pyluTenn MEPTBBIX OCTATKOB)

TCHJ’IO%&H OHEPIrusia

1. IlponyuneHtsl — aBTOTpOodHBIE OpraHu3Mbl (3eneHbie pactenus). [IpeBpamiator
SHEPIrUI0 COJIHIA B SHEPTUI0 XUMUYECKUX CBSI3€M OpPraHUYECKUX COCOMHEHUN. B BOIHBIX
HKOCUCTEMAaX TMEPBUYHBIE TMPOAYLEHTHl — BOJAOPQCIN, COCTaBISIOT (UTOIUIAHKTOH
MOBEPXHOCTHBIX CJIOEB pPEK, 03ep, Moped. Ha, cyillé nepBUYHBIE  MPOAYUEHTHI —
TOJIOCEMEHHBIE U MOKPHITOCEMEHHBIE PACTCHUS (Jiecaw JIyra).

2. [lepBUYHbIC KOHCYMEHTBI — MUTAIOTCANIPONYIIEHTAMU — TPABOSIHbIE KUBOTHBIE,
Ha cyme — Hacekombie, penTuiny, NTULBIYK ‘MIEKONTUTaoIe. B BOIHBIX SKOCUCTEMAaX —

MOJIIIFOCKHM MW MCIIKHUC paKOOGPaSHBIe = | COCTaBJAIOIIIUEC 3O00IINIaHKTOH, HHT&IOH.IHIZCH
(1)I/ITOHJ'I8.HKTOHOM. K NEPBUYHBIM KOHCYMCHTAM OTHOCATCS TaKKC MMapa3sruThI paCTeHHfI.
3. KOHCVMCHTBI BTOPOro<. M TPCTLCIrO IIOpAJKa — IIHTAOTCA TpPaBOAJHBIMU

KUBOTHBIMH. MoOryT OBITh XHUIIHAKAMHU (CXBATHIBAIOT W YOHMBAIOT >KEPTBY), MOTYT
MUATAThCS MANANIBI0 WM OBITH\IIapa3uTaMHu TPABOSIHBIX WM TUIOTOSIHBIX XUBOTHBIX. B
TUMAYHBIX TUIIEBBIX IETX\ KAXKIbIH TOCIEAYIOMMUN OpraHu3M OOJIbIIE MPEAbIAYIIEro
(3TO HE OTHOCUTCS K TIMLIEBBIM 1IETISIM TTapa3UTOB).

[Ipumepsr:

Mopckast 1enb: 0AHOKIETOUYHAs BOAOPOCIb —» BECIOHOTHE pauyKu — CENbb

JlecHas nenb; pacTeHHE —» MyXa— IayKk —>» 3eMJIepOiika — COBa

4. Penyitentol. Tema moruOmmx pacTeHUH M KUBOTHBIX M HMX NPWKU3HEHHBIC
BBIJICTICHUS “MOTYT CJIYKUTh HCTOYHHUKOM TIMTAHHUS JUIi MHUKPOOPTaHU3MOB (TpHOHI,
BOJIOPOCITH U OaKTEpPUH) — PEAYLICHTHI — BBIJICISAIOT MUIIEBbIE ()ePMEHTHI Ha MEPTBBIC Tela
1 OTXQIBI )KU3HEEATEIIbHOCTH U TOTJIOMIAIOT MPOAYKTHI UX IepEBapUBAHUS.

5. Jlerputodaru (AeTpuUTHBIC MUIIEBbIC Ienu). Brillle NpuBeAcHHBIE IENU —
MacTOMIIIHBIC TTUIIEBBIC TIEMHU, B KOTOPHIX | TpopuUecKuil ypOBEHb — pacTeHUs, 2 YPOBEHb
— MAcTOMIIHbIE )KUBOTHBIE, 3 YPOBEHb — XUIIIHUKH U T.]I.

Kycoukn yacTuuHO pa3iioKUBIIErOCsS OPraHUYECKOro MaTepuana — JeTpur. Muorue
KUBOTHBIC TUTAKOTCA MM, YCKOPSS MPOLECC PAa3lOKEHUS — ATU JKUBOTHBIEC SIBISIOTCS
nerputodaramu. [lerpurodaramMu MOryT MUTATHCS 00JIEe KPYIHBIE OPTaHU3MBbI, YTO BEIET
K 00pa30BaHUIO JICTPUTHOMN MUIIIEBOM LIETH:

Hetput—> nerpurodar —» XUIIHUK.
[TIpumep: MepTBOE KUBOTHOE —p JIMUYMHKHU MAJATBHBIX MYX —p TPAaBSHAS JISATYIIKA —»
— YK OOBIKHOBEHHBIH.




PeanbHble nuIIeBbIE NENH B 3KOCUCTEME HAMHOTO CIOXKHEE, T. K. JKUBOTHOE MOYET
IATATHCS. OPTraHU3MaMHM Pa3HBIX TUIIOB U3 OJHOM M TOM K€ MUIIEBOU LENHU WA U3 PA3HBIX
MUIIEBBIX 1eneil. HekoTopele NMUTAlOTCA W PACTEHHUSIMH M KUBOTHBIMHU — BCESIHBIC
(uenoBek). B nelCTBUTEIBRHOCTH THIEBBIE IEMU MEPEIIETAIOTCS T.0., YTO o0pa3yercs
[IULIEBAs CETh.

3. JKoJ0rHYecKUe MUPAMUABL.

DKOJIOrHYecKre NupamMuabl — 3TO rpaduyeckuii cnocod OTOOpaKEHUsl MUILEBBIX
B3aMMOOTHOIIIEHUH B DKOCUCTEME.

3 THIa SKOJIOTUYECKUX THUPAMHUI:

1. IMupamMuabl YUCIACHHOCTU (YMCEN) — HUCIOJB3YIOTCS BMECTO IMUILEBBIX IIETEH.
[TogcunThiBaeTCS  YUCIO  pa3IMYHBIX  OpPraHM3MOB  HA  JAHHOI. , TEPPUTOPUH,
CTPYHNIHUPOBAHHBIX MO TpoduueckuMm ypoBHSAM. KonuuecTBo OpraHyM3MoB Ha JaHHOM
TPO(UYECKOM YpOBHE OTpa)kaeTcsl B BUJE MPSIMOYTOJIbHUKA, JUIMHA (ITeriab) KOTOPOro
MPOIOPLIMOHATIEHA YUCITYy OPIraHU3MOB B JIAHHOM MJIOMIAIA WU 00bEME.

|_| ‘Q{eqmﬂe XI/IH_IHI/IK? IV (TpeTruHbIe KOHCYMEHTBI)
<— IUIOTOSIIHBIE — 1IN (BTOpHYHBIC KOHCYMEHTHI)
TPaBOA/HBIE __ 11 (mepBUYHBIE KOHCYMEHTHI)
pacTeHus I"(mpoxy1ieHTHI)

——

Heyno6cTBa mupamMuapl YUCICHHOCTH
a) TPOAYIEHTHl CHJIBHO OTJIMYAIOTCS 10, pa3MepaM, a OJIMH JK3eMIUIIp 3jaKa WId
BOJIOPOCIIA UMEET TOT ke CTaTyC, YTO U OAHONIEPEBO (OTCIOJ]a BO3HUKAIOT MIEPEBEPHYTHIC
nupamubl). [lenu nutanus napa3uToB Takke JAlOT MEPEBEPHYTHIC TUPAMHUIBL.
0) IuanazoH YUCIEHHOCTH PA3HBIX BHOB HACTOJIBKO IIUPOK, YTO YaCTO TPYIAHO COOITIOCTH
MacmTabd mpy U300paKEHUN TTHPAMUJIB.

2. [Tupamuipl OMOMACChl —yUYUTHIBAETCS CyMMapHasi Macca OpraHu3MoB (Onomacca)

KQKJ0Tr0 TPO(YUUYECKOIO YPOBHSL.
0,01] |
1

600

MIPOJYKIIMS, BEIPAXKAeTCs B
T CyXxoi Maccel Ha 1 m?

Psan HeynoQCTB:

a) TOIYJIAUKM KPYIHBIX U JTOJTOXHMBYIIHUX XMBOTHBIX U PACTCHUN 00JIaJal0T MEHBIIICH
CKOPOCTHI0O OOHOBJICHHSI OMOMAcCChI 10 CPABHEHHUIO C MEIKUMHU M KOPOTKOXMBYIIHUMH U
aKKyMYJTUPYIOT BEIIECTBO U YHEPTHUIO B T€UEHUE OOJIee NITUTEIHLHOTO BPEMEHH.

0) ce30oHHBIC M3MEHEHHUs OMoMacchl (mpumep: Ounomacca (UTOIUTAHKTOHA IPEBBIIIACT
OroMaccy 300IUTAHKTOHA B TEPUOJ «BECEHHETO IIBETCHHS», HO B JIPyrue IEPUOJIBI
BO3MO’KHBI IPYTHE COOTHOIICHHS, CM. CXEMY, BCE UMCIIA JaHbI B T CyX. B-Ba Ha 1M°).

6 | € BTOpHUYHBIC KOHCYMEHTHI (pBIOA) > 3
10 €« TEpPBUYHBIE KOHCYMEHTHI (300ILIaHKTOH) - 8
2 «——  TOpOoAYyUEHTHI (PUTOMIAHKTOH) —p 120

OCCHb BE€CHaA



3. [MupamMuapl DHEPTUHN — UJICATBHBIN CITOCO0 OTPAKEHUS CBS3EH MEXKITY OpraHU3MaMH
Ha Pa3HBIX TPOPUICCKUX YPOBHSIX.
[IpeumyiecTna:
a) OTpa)kaeT CKOpPOCTh oOpa3zoBaHusi OMoMacchl. Kakmass CTyneHbpKa MUpaMubl YSHEPTUU
OTpa)kaeT KOJIMYECTBO PHEPTruu (Ha €AMHUILY IUIOIIAJN WIK 00beMa), MPOIIeAIed yepes
OIpeAeNIeHHbI TPOYHUUECKUI YPOBEHD 32 ONPEIEICHHBIN EPUO/I.

OT XUIIHUKOB K KOHEYHBIM XHIIIHUKAM m

OT TPABOSTHBIX K XHITHUKAM 1603

OT MPOAYLEHTOB K TPaBOSIHBIM 14098
BaJIOBas MPOAYKIIUS MPOIAYIIEHTOB 87110 |

Kon4ecTBo sHepruu (B KIk/mM? Tom)
6) mupaMuyibl SHCPTUN ITO3BOJIAIOT CPABHUTHL HE TOJIBKO PA3JIMYHBIC (OKOCHUCTCMBI, HO U
OTHOCHUTEIIbHYIO 3HAYUMOCTb IOIYJISALUNA BHYTPU IKOCUCTEMBI.
B) K OCHOBAaHHMIO IIMpaMHIbl SHCPIruM MOXKXHO ,Z[O6aBI/ITB e OANH IIPAMOYI'OJIbHUK,
O0TOOpaXarolui MOCTYIIJIEHUE COTHEYHON YHEPTUH.

4. IIpOAYKTUBHOCTb IKOCHCTEM.

[TpoAYyKTUBHOCTh AKOCHCTEMBI OOYCIIaBIUBAETEs | [IOTOKOM SHEPTUH, MPOXOsLeit
yepe3 Ty WK UHYIO 3kocucTeMy. KomndecTBO OpEaHMUYECKOro BEIIECTBA, HAKOILIEHHOTO
pacreHueMm — nepBu4Has npoaykius (1-5% SHEpruM COMHEYHOro CBETa MOTJIOIMIACTCS
XJOPOPUIUIOM U UCIONB3YeTCS Ui CUHTE3a\ OpraHMYecKux Moiiekyn). CKopocTh, ¢
KOTOpPOM pacTeHUE HAKAIUIMBAET XUMHUYECKYIO, SHEPIUI0, HA3bIBAECTCS BAJIOBON NEPBUYHOU
nponyknuei (BIIIT). 20% sToi sHeprun waeT Ha apixanue u ¢portoasixanue. OcTaBiiascs
SHEpruss 3TO uyucTas nepBuuHas -mpoaykims (YUIIIl) — »sHeprus, KOTOPYIHO MOTYT
UCIIOJIb30BaTh OPraHU3MbI CIEIYIOWUX TPOPUUECKUX YPOBHEH.

B nanpHelitem pacTeHHS\IIOTIIOMIAIOTCS )KMBOTHBIMHU, YacTh DHEPTUU YXOAUT Ha
IbIXaHue (BBIAENAETCS B BUAE TEIJIa) W BBIIEISIETCS C IKCKPEMEHTAMH U OTXOJaMH
MeTtabonu3ma. OcTaBlIasics FHEPTHs UJIET Ha MPOLECCHl )KU3HeaesTenbHOCTH. KonruecTBo
OpPraHMYECKOro BEIIEeTBA, HAKOIUIEHHOI'O0 TeTepOTPO(HBIMU OpraHU3MaMHu — BTOpHUYHAs
nponykuus. T.0..-B“ K&KJIOM 3BEHE IMHINEBOM LE€NM YacThb OSHEPIHMM TepseTcs,
CJIEIOBATENbHO,» JUIMHA THIIEBOM LENM OrPAaHMYMBAETCS pa3sMepaMH 3THUX MOTepb. B
LEJIOM TIOTEePs BHEPruu IMpU MEPBHUYHOM IepeHoce (0T pPACTEeHHl K TpPaBOSIAHBIM
’KUBOTHBIM \3HAYUTEIHHO OOJNbLIAs, YeM MPU MOCIEIYIOIMX MIEPEeHOcax, T.K. TPaBOSIHbIC
MeHee SP(EKTUBHO yCBaumBalOT MHILY, YEeM XUIIHUKKA (pacTUTeNbHas MHILA
TpyAHOIIEpEeBapUBacMa).

OHeprusi, TepsieMas IpHU JbIXaHUH, YXOJIUT U3 IKOCHUCTEMbl O€3BO3BpATHO, a
3aKTIOYEHHAs] B AKCKPEMEHTaxX W MPOAYKTaX MeTabonu3Ma mnepenaercsa AeTpurodaram u
peAyLEeHTaM 1, TAKUM 00pa30M, HE TEPSIETCS JAJI1 SKOCUCTEMBI.

S. PannoHaJbHOE HCII0Jb30BAHHE JKOCHCTEM.

- O3HAYaeT MU3BATHE W3 DKOCUCTEMBI TEX OPraHM3MOB WJIM UX YacTei, KOTOpble
MCIOJIb3YIOTCS B MUILY (WM 17151 ApYTruX Lenei), 6e3 yuiepOa Juist ee Npo1yKTUBHOCTH.
JUis paliMoHaIbHOTO MCIIONIb30BaHUS PACTEHHI €CTECTBEHHBIX 3KOCHCTEM U arpoleHO30B!
a) BHECEHME YAOOpPEHHUH — CJIenyeT NMPUMEHSATh OCTOPOXKHO, T.K. MOXET MPUBECTU K
YXYALIEHUIO CTPYKTYPHI TIOYBBI U CHIKEHUIO TUIOA0PO U ;

0) UCKYCCTBEHHOE OpOLIECHUE WU IPEHAX [10YB;




B) BBIBEJICHUE T€HETUUYECKH YCTOWYUBBIX COPTOB;

I') NPUMEHEHHE XUMHUYECKHX CPENCTB (MECTUIMAbI, TepOULIUIbl) — CIEAyeT NMPUMEHSThH
O4YEeHb OCTOPOKHO T. K. OHM OY€Hb MEMJIEHHO pa3jaraloTcsi B SKOCUCTEME M BbI3BIBAIOT
HETraTHUBHBIE MOCJIEICTBUS Ha IPYrUX TPOYUUECKUX YPOBHSX;

1) UCTIOJIb30BAaHUE KYJIBTYp 00Jiee yCTOMYMBBIX K OKpYXKarolle cpese.

Jis pariMoHaIbHOT O MCTIONb30BAHUS JKUBOTHBIX

a) KOHIEMNIMS MAaKCHUMaJbHOTO TMOCTOSHHOTO YPOBHSA IOOBIYM — 3TO HauOoibLIas
CKOpPOCTh H3BATHS Oco0el u3 mnomynsiuuu O0e3 ymepba g ee  JalbHeimen
MPOAYKTUBHOCTH.

0) u3pIMaTh 0oco0Oeii, He UTpaloIIMX PoJIM B BocmpousBoicTBe nomyisiuun (ITpimep: B
AHTTIUM YCTaHOBIIGH MIN pa3mep s4eeK Ui PHIOOJIOBHBIX CETEH, CIeI0BaTelbHO,
MOJI0]1ble 0CO0U, HEOOXOAUMBIE /ISl BOCTIPOU3BOJICTBA, B CETH HE TMOMNAJA0T).



I'/TOBAJIBHASA OKOJIOT'UA
JIEKIIUA 9 YYEHUE O BUOC®EPE

1. [Tousitue 6mocdeprl. IkomorndecKre 000TOUKH 3EMITH.

2. Tunsl BemecTB Ha 3eMIIE.

3. ’KuBoe BemecTtBo Ouoceprl. broreoxmumuueckue KpyroBOPOTHI BELIECTB M
(GYHKIIUU )KUBOTO BEIECTBA.

4. CBoiicTBa KUBOT'O BEIIECTBA.

5. Texnocdepa u HOOC(hepa Kak CTaauu pa3BUTHS Orochepsl.

1. ITonsiTue Ouocdepsnl. IKOIOrHYeCKHE 000104YKH 3eMJIN.

Tepmun «Ouochepa» npennoxuna B 1875r. aBcTpuiickuii 6uonor 310cc, B CBA3U C
U3YYEHUEM UM IKOJIOTMYECKUX 000J04YeK 3eMild. YUeHue co3aall akaJeMuK BepHaackuid,
KoTOphIi B 1926r. B Jlenunrpaze omyoiukoBan KHUTY «bruocdepa — KOHSHEKT JSKITUN IS
CTYJIEHTOB.

buochepa — oOnacTe muaHeThl 3eMiid, HACEIECHHAs >KUBBIMU OpraHU3MaMH B
HACTOSIIIIEE BpEMSI, TUOO B MPOIIIOM.

[IpoTskeHHOCTh OMOC(EpPhI B IKOJIOTHYECKUX 000JI0UKaX 3eMIIu:

1) Atmocdepa — Bo3aymIHas 000JIOYKA, COCTOAMAS M3 3 OCHOBHBIX CJIOEB —
Tpomnocdepsl, crpatocdepbl U noHocheprl. buocdepa, cocpenoroueHa B HIHKHHUX CIOSIX
atMoc¢epsl — B Tpornocdepe, 10 030HOBOTO €IS (HAXOIUTCS Ha TPAHUIE TPOrochepsl U
ctparocdepsi). TonmmHa 030HOBOTO C10sI — OT HOEKOIBKUX MM HaJ MOJIIocamu 10 3-4 cM
Hajg skBaTopoM. DyHKIUS — 3aaepxkka B0 99% VYDO (3ammra >XU3HU OT KECTKOIO
MOHU3HUPYIOIIETrO U3ITYUYEHHUS ).

2) T'unpocdepa — BogHas 000nouka 3emin. JKu3Hb cocpeioToUeHa Mo BCEH TOJIIEe
ruapocQepsl, KOHUEHTPUPYACh B‘€e BEPXHHUX CIOAX — «IUIEHKa XU3HW» (BepHanckuil).
MakcumanbHas riayouHa cocpeaeTrodus xu3Hu — A0 11 teic. M (MapuaHckas BHajinHa).

3) Jlutochepa — TBepaas odonouka 3emin. Hanbornee 3aceneHa ee BepXHss 4acTh —
BEPXHHI IIOAOPOIHBIN ciloi - noyBa. Ha rmyOune 3-4 km HaiineHsl HeTeOakTepun.

HaubGonbmass JBIOTHOCT, KU3HM — B 30HAX COMNPHUKOCHOBEHHS O0O0JIOYEK
(armocdeprr u muTecdEPHI, aTMOChEPHI U THAPOCHEPH U T.11.)

2. Tunbl BentecTB Ha 3emuie.

1) ’Kusoe eeuiecmso — COBOKYIHOCTh BCEX KUBBIX OPraHU3MOB Ha 3eMII€.

JKnBO®€ BeliecTBO HEOAHOPOIHO 3aceisieT pa3uyHble cpelbl KU3HU. Tak, Ha cyIie
npeo0IagaeT pacTuTenbHOE BemecTBO (99%), obmas 6umomacca >KHBOTHBIX — 0KoJI0 1%; B
OK€aHaX OOJIbIIIE€ M0 Macce >KMBOTHOI'O BeEIIecTBa — OKOJI0 94%, pacTeHUs XK€ 3aHUMAroT
Becero 6% 0T Bcero »KUBOro BellecTBa. Bcero ke Ormomacca XKMBOrO BEIECTBA HA 3eMile
nocturaer 2423-10°T cyxoro BelecTsa.

2) buocennoe eewjecmso — BEIIECTBO, POXKIAECHHOE KU3HbIO (KAMEHHBIA YTOJib,
He(Thb, TOp(P, TyMycC, U3BECTHSK U Ap.). BONBIIMHCTBO U3 HUX 00JaAA0T SHEPTUEH.

3) Kocrnoe sewecmso (HexuBoe) — caMmoe OounbInoi 1mo macce. Ilpencrabieno 3
COCTOSIHUSIMH — YKUJIKUM, TBEPABIM U Ta3000pa3HbIM.

4) buoxocHoe sewecmso — HEXKHBOE BEIIECTBO, IMPEOOPA30BAHHOE KHBBIM.
[IpuzemHuast armocdepa, Bce IpUpOAHBIE BOABI, TOYBA.

5) PaduoaxmusHnoe seuiecmso — BCE MPUPOJHBIE PaIMOAKTUBHbBIE U30TOMBI (PaaoH,
TUTYTOHUH, YpaH | JIp.), COCTaBJISIONIME €CTECTBEHHbIN panuanuoHHbiii pon (EPD).




6) Bewecmgo paccesHnbiX amomos — WHEPTHHIC BEIIECTBA, PACCPEIOTOYCHHBIC B
o6unocdepe B aToMapHOM COCTOSHUH (MHEPTHBIE Ta3bl aTMOC(EPHI).
7) Kocmuueckoe seugecnmeo — BEeCTBO, MOMABIIEe HA 3EMITEO M3 KOCMOCA.

3. ’Kusoe BeuiecTBo 0Mochepbl. bruoreoxumMuyeckue KPyroBoporbl BeliecTB U
(QyHKIMHU )KUBOTO BelleCTBA.

JKuBo€e BENIECTBO — COBOKYITHOCTh BCEX JKUBBIX OPTAaHU3MOB IUIAHETHI 3E€MJISL.

Jlo Bepnaxgckoro wuccienoBarenyd  M3y4yald — BIMSHUE BHEIIHUX  YCJIOBHUM
(9xonmoruueckux (haKTOPOB) HA JKMBBIC OpraHW3Mbl. BepHaJACKUii BIIEPBHIE MPEITQIQKMI,
YTO JKUBOE BEIIECTBO HE TOJILKO HAXOJUTCS IO BO3/IEWCTBHEM BHEUTHUX (DaKTOPOBy HO U
CaMoO SIBJISIETCS MOILHOM I'€OJIOTUYECKON CHIION, ONPEAEIAIONIEN TEpEMEIIEHHE OFPOMHBIX
Mo MaciITabaM BETUYMH XUMHUYECKHUX JIEMEHTOB — OMOT€OXMMHYECKUE KPYLOBOPOTHI.

BuinibsiMc Bbiienua 2 TUna KpyroBOpOTOB BEIIECTB Ha 3eMiie:

1) bonvuion unu 2eono2uyeckull Kpy2080poni:

- KpyrOBOPOT BEIIECTB, MPOUCXOAIINNA 0€3 y4acTHsl )KUBBIX OPRaHU3MOB.

[IpumMep: KpyroBOpOT BOABI — MEPEMEIICHUE BOJbI MEXKIY-~MUPOBBIM OKEAHOM H
CyILIEH, ABMKYIIEH CUIION KOTOPOTO SIBIsIETCS TeIioBas SHepTHs CoyHIa. 3aKII04aeTcs B
WCIIApEHUH BOJIbI C TMOBEPXHOCTHM MHUPOBOTO OK€aHa, BhIMAJACHUW €€ Ha CYyIly B BHJE
0CaJIKOB M 0OpaTHBIN CTOK B okeaH. [1omHbIi KpyroBOPOT BOJBI Ha 3emiie — 2 MITH. JIeT.

2) Manwiii unu duonocu4eckuii Kpy2o8opom:

- KpYroBOPOT OWOTr€HHBIX DJJIEMEHTOB, {JIBUKYIEH CHJIONH KOTOPOTO SIBIISFOTCS
KUBbIE OPTaHU3MBI.

IIpumep: KpyroBopoT yriiepoza:

CO, armoctheppr — dorocunaTe3y— C OpraHMYECKUX COCAMHEHUH pPACTECHUU
(mepBuyHass nponykiusi) — C OPraHWYECKUX COCAUHEHUM KUBOTHBIX (BTOpUYHAS
MPONYKIUSI) — JIECTPYKIUST MEPTBOr0- OpraHUYecKoro BemlectBa peayueHramu — CO,
aTMoc(ephl.

Takum 06pazom, ocoOaskpoiib B KpYyroBOPOTE OMOTE€HHBIX 3JIEMEHTOB MPUHATICHKUT
3€JIEHBIM PACTCHHSIM, T.K.“OHH, SBISACH (POTOCHHTE3MPYIOUIMMU OpPTraHU3MaMU, CIy>KaT
NOCPETHUKAMH MEXKIY “COIHCUYHON KOCMHUYECKON YHEPTUEN U )KMBBIM BEIIECTBOM 3EMIIU.
Ecnu Obl He ObLIO-PACTEHUM, COJIHEYHAsl PHEPrus TpaTWiach Obl JUIIb HA HArpeBaHUE
TUTAHETHl M TIEPEMEIICHIE BO3IYIIHBIX Macc. DHeprus Obl HE 3aJiep>KUBaach Ha 3eMJIe U,
TeM OoJiee, HE Mpou3BoauiIa Obl HUKAKOM PaOOThI, KOTOPYIO OHA MPOU3BOIUT B BHUE
CIOXKHBIX _OPIdHUYECKHX MOJEKYyJ. B3auMOCBS3b MEXIy NPUXOASLIECH COIHEYHOU
SHEpPruel <M  dSHEprued  MEepBUYHOTO  OPraHUYECKOTrO  BEIIECTBAa  BBIpAXKaETCs
KOJIM4YecTBEHHO. KomnyecTBO CyXOro OpraHuyeckoro BemiecTBa npuosmkaercs k 150
MJIPANTOHH.

ITo Bepuanckomy, 6uocdhepa — OTKpbITasi TEPMOAUHAMHUUECKAS CUCTEMA, KOTOpas
AKKyMYJIMPYET U TepepacrperensieT OrpoMHbIe MO MaciiTadaM BETUYUHBI XUMUYECKUX
AJIEMEHTOB, BOBJIEKAsl KX B OMOJIOTMUYECKHI 000pOT.

buoreoxumuyeckue GyHKIIMU AKUBOTO BEIIECTBA:

1) Onepeemuueckas — CIOCOOHOCTh K OOpPa30BaHHIO IMEPBUYHON MPOTYKIIHH.
[IpuBena k 00pa30BaHMIO BCETO MHOI000pa3us )KM3HU Ha 3eMIIe.

2) lazosas — cnocoOHOCTH BBACHATH W moriomarek O, u CO,. IlpuBena k
YCTaHOBJIEHHIO COBPEMEHHOTI'0 Ta30BOT0 COCTaBa aTMOC(ephl.




3) Konyenmpayuonnas — ciocOOHOCTh KOHIIGHTPHPOBATh XUMUYECKUE IICMCHTHI B
Tenax KMBBIX opraHu3MoB. Eciu snemenrta B tene Ha 10% Oomblie, 4eM B OKpY’Karomien
Cpelie, TO 3TOT 3JEMEHT KOHUEHTPUPYETCS — KOHIIEHTPAIMOHHBIN 3P hEKT.

4) OxucaumenbHo-60CCMAHO8UNMeNbHAsl — CIIOCOOHOCTD K MPOTEKAHUIO XUMUIECKUX
peakiuii C W3MEHEHHWEM CTEIEeHU OKHUCJIEHUS aToMOB B opranusmax. [lpuBema k
MOSIBIICHUIO MHOXXECTBA HOBBIX HWHJUBUAYAJIbHBIX COCIUHEHUH, CHeIU(UUECKUX s
’KUBOT'0 OpraHU3Ma.

5) Hecmpyxyuonnas — crocoOHOCTh OpraHu3Ma (B IEpPBYIO Oouepelb OaKkTEepHUu, U
rpuOBl — PEAYLEHTHI) K MHUHEpaIu3aIlldd OCTATKOB J0 HEOPraHWYECKHUX COCTHHEHHM.
Ocob6enno Benuka Ha cymie — 93% JIeTpUTHBIX LIeTeH, TOIbKO 7% - MacTOUIITHBIX:

6) Awmponocennas — BMeEIIATEIbCTBA 4YCJIOBEKA B  OMOreOXHMHYCCKUE
KPYT'OBOPOTHI, B OCHOBHOM, CBSI3aHHBIC C HETaTHBHBIMU U3MEHEHUSIMH B OHochepe.

4. CBOIiCTBA ’KMBOI'0 BelIeCTBA.

1) ’KuBoe BemniecTBO XapakTEepU3yeTCsl 3aKIIOUYEHHOW B HEM OFPOMHOM SHEpPrUeH,
CIIOCOOHOM MPOU3BOAUTH PabOTY.

2) CxkopocTh MPOTEKaHUs XMMHUYECKUX peakuuii omaromaps ¢gepmentam B 1000 u
MJIH. pa3 ObICTpee, YeM MpHU MPOU3BOICTBE BEIIECTB XUMHUUESEKUMU METOIAMH.

3) WHauBuayanbHblE XUMUYECKHE COEIMHEHWS, “BXOJSAIIME B COCTaB IKUBOI'O
BEIIECTBA, YCTOMYMBBI TOIBKO B KHUBBIX OpraHu3Max,

4) ’)KuBoMy BelIeCTBY NPUCYIIA MOJBUKHOCTH 2 THIIOB:

a) TACCHMBHAs — CO3/Ia€TCSl POCTOM JKUBBIX OpPraHU3MOB M HMX Pa3MHOXCHHEM;
MpUCYIIA BCEM LAPCTBAM;

0) aKTHBHAas — OCYIIECTBJICHHE,  HAIMpPABICHHBIX MEpeMelleHUul (>KUBOTHBIE,
HEKOTOpbIE OAKTEPUH.

bnarogaps pasHsiM (opmMaM ABIDKEHHI >KMBOE BEUIECTBO 3aIOJHAET COOOM Bce
BO3MO>KHO€ MMPOCTPAHCTBO — JIaBICHUE KU3HU.

5) KuBoe BemiecTBO 00siee pazHOOOpa3HO U MOP(POIOrMUecKr U OUOXUMHUYECKH,
4yeM HeXXUBoe. MUHepallbHbIX COEIMHEHUH N3BECTHO BCErO OKOJIO 3 THIC., @ OTHUX OEIKOB
BO3MOKHO 20°°.

6) JKuBoe BelecTBO B Omocdepe NpEACTaBICHO B BUAE TUCIEPCHBIX TET —
MHIVUBUYaJTbHBIX OPTAHU3MOB, pa3Mepbl KOTOPHIX KoneomoTcst ot 20 aM 10 100M.

7) BynyuriuciepCHbBIM, dUBOE BEILIECTBO HUKOIAA HE HAXOIUTCS HAa 3eMJie B BUJE
OTJENbHBIX \IIONYJISIIMI, OHO BCErjJa MPEACTaBICHO OHOLEHO3aMH, MEXAYy YJICHAMHU
KOTOPBIX 'CYIIECTBYIOT ONpeesieHHbIe (POPMbl B3aUMOOTHOIIEHUH (Yalle — MUILEBbIE).

8) XKuBoe BelecTBO Ha 3emiie CyHIeCTBYeT B (hOpMe HEMPEPHIBHOTO YepelOBaHUS
MOKONEHUM, YTO CIIOCOOCTBYET €ro OOHOBJICHUIO U SBOJIOIIUH.

9) ’KuBoe BeliecTBO CIIOCOOHO K 3BOJIOLMOHHOMY IPOIECCY, YTO MPEAOTBPAILAET
IPOCTOE KOMMPOBAHMWE NPENBIAYIIUX OCO0E M MOBBIIIAET MPUCIOCAOINBAEMOCTD
OpPraHU3MOB K MEHSIOUIUMCS YCIOBHSIM CPE/IbI.

10) XKuBoe BeniecTBO B OTIIMYUE OT HEXKUBOTO MOCTOSIHHO MTPOU3BOJIUT PadoTy.

5. Texnocdepa u Hoochepa kak cTauu pa3BuTUsA 0Mocdepsbl.

Bepnanckuii BriepBbie BBIIETWI POJb aHTPOMOTEHHOTO (hakTopa B DBOJIOIUU
ouocdepsl, npenckazas, uTo 6rocdepa B pe3ysibTaTe pasyMHON JEATEIBHOCTH YEIOBEKa
npeoOpa3zyercs B chepy HOBOH XU3HU — HOOCEPY.

Tepmun «Hoochepa» npenmoxun Jlepya.




Hoocdepa — craaus pas3Butus O6mochepsl, B KOTOPOH pa3syMHas AEATEIbHOCTh
YEJIOBEKa CTAHOBUTCS OMPENEIISIOIEH CUITON.

Ho Bepnajackuii He mnpefmnonarajl CToidb OYpHOro BMeEIIATENbCTBA YEJIOBEKa B
XKU3Hb Omocdeprl, koTopoe npounsonuio B 3moxy HTP (¢ 1945r.). Ceituac yenoBek KuUBET
B AIIOXY TEXHOC(EPHI.

Texnocdepa — cramus pa3zBuTusi Ouocdepsl, B KOTOPOU ompenensronieid Cuiion
CTAHOBUTCS JIEATEIBLHOCTh YEJIOBEKAa, CBS3aHHAs C BMEIIATEIbCTBOM B OuochepHbIe
MIPOLIECCHI ¥ MPE0Opa30BaHUEM UX B COOTBETCTBUU C OTPEOHOCTSIMH YETIOBEKA.

B omoxy TexHocdepbl cpema JKM3HU YeNOBEKa COCTOMT U3 4 Hepa3pbIBHBIX
CBS3aHHBIX MOJICUCTEM:

1) Cobcmesenno npupodnas (Qukas) cpeda — AIMEET €CTECTBEHHOE MPOUCXOKIICHHE,
CIIOCOOHasi K CaMOMOMJIEPKAHUI0 W CaMOPErylIanuu 0e3 BO3JACHCTBUS, CO CTOPOHBI
yenoBeka. Antapktuaa — 100%, ABctpanus u Oxeanus — 28%, Adpuka —27,5%, Azus —
13,6%, FOxnas Amepuka — 20,8%, Ceepnast Amepuka — 37,5%, Eppona — 2,8%, CHI" —
33,6%. B OCHOBHOM 3TO CypOBBIE€, MAJIOIPUTOAHBIE IS KU3HU HKCTPEMAIbHBIE YYaCTKU
%11178

2) Cpeda emopoii npupodvl (nopodicoennas azpomexnuxol) — Bce Moaudukanum
MPUPOAHONW Cpelbl, HCKYCCTBEHHO MpeoOpa30OBaHHOW JMOABMU M HYXZAlOUIMecs B
MOCTOSIHHOM PETYJIMPYIOLEM BO3ICHCTBUM CO CTOPOHBL 4YeJIOBEeKa, T.K. HE obOiajaer
CBOMCTBaMHU caMomojiepxkaHusi U camoperyisiuuus \C/X yroaps, TpyHTOBBIE JIOPOTH,
HCKYCCTBEHHBIE 3€JIeHble HACAKIEHUs, JOMaliHhe HBOTHbIE U KOMHATHBIE PAaCTEHUSI.
Pacmupenue sToit cpeapl TpeOyeT Bce OONBIIMX YCHWIMH MO €€ TMOAJCPKAHUIO, B
YaCTHOCTHU, SHEPTreTUYECKUX 3aTparT.

3) Cpeda mpemuveti npupodvl (UcKycemaennas cpeda) — BECb UCKYCCTBEHHBIH MUD,
CO3/IaHHBI YEJIOBEKOM, HE MMEIOLMUNA aHaJOroB B €CTECTBEHHOW MPUPOJIE, CUCTEMHO
qyKIbplid eil. be3 HemnpepbhIBHORO, OOHOBJICHHMS HEMEIJEHHO HAYMHAET pa3pyllaThCs.
Acdanbt, 6€TOH, BHYTpEHHHUE TPOCTPAHCTBA MPOU3BOACTBEHHBIX MOMEIIEHUNA U KUJIHIIL,
MeOenb, MaIllMHbI, THCTPYMEHTHI U T.1I.

4) Coyuanvhas &peda — KyAbTYPHO-TICUXOJOTHYSCKHH (MH(GOPMAIIMOHHBIN)
KJIUMaT, HAMEPEHHO MII\HENpPEIHAMEPEHHO CO3/1aBaEMbIi JJIsi TUYHOCTH, COIMAIbHBIX
rpynn v yenoBeuectBd B 1enoM. Criaraercss U3 BIMSHUM JIIOJEH pyr Ha Jpyra, IyTeM
HEMOCPEICTBEHHOLO BO31eCcTBUS MK ¢ ioMmotsio CMU, nadopmaimoHHbIX TEXHOIOTUH
U T.JI.

Kiracentnkaiys morpedHOCTEH YeIOBeKa:

1) Onemenmapunvie nompebnocmu — a00as eaa, OASKIA, KWIKIIE. be3 HUX yenoBek
YMUPAET.

2)" Bmopuunvie nompednocmu — TOTPEOHOCT, B KOHKPETHBIX  Belax,
OHPeIeTICHHOM XUJuIEe (BO3MOKHOCThH BEIOOpPA).

3) IlcesoonompebrHOoCmu — KypeHUue aIKorojlb, HAPKOTHKH H JIp.




OCHOBHBIE CPE/JIbI JKU3HU
JIEKIAS 10 BOJTHASI CPEJIA

1. OO1ast xapakTepUCTUKA BOJTHOM CPEIbI.

2. Abuorndeckue (pakTopsl BOAHON CPEBI.

3. DKOJIOTMYECKHUE TPyl BOAHBIX OPraHU3MOB (THIPOOHOHTOB).

4. IlpucnocobsieHus: BOAHBIX XUBOTHBIX M PAacTEHUIl K OCOOEHHOCTSIM BOAHOM
Cpelibl.

5. 30HAJIBHOCTH BOJIHOM Cpebl.

1. O01masi XapakTepucTHKA BOAHOM Cpebl.

Bonnasi cpena — cpena, B KOTOpOM BO3HHUKIA XKW3Hb. 3aHumaer! /1% rmuiomaau
3emMHoOro mapa (98% - mopst u okeansl, 1,25% - nbasi, 0,45% - npecusie BOAbI). OOuTaeT
150 ThiC. BHIIOB XKHMBOTHBIX, 10 ThIc. BUAOB pacTeHuil. Camble |OOFaTHIC BHIAMHU —
AKBATOPUAJIbHBIE U TPOMUYECKHUE BOJIbI, IO MEPE MPOJABUKEHHUS Ha CEBEP BUOBOM COCTaB
ob0enusiercsa. OCHOBHAsg Macca >KM3HU COCPEIOTOYEHA y MOOEepesHid MOpEe M OKEaHOB;
MIPECHOBOJIHBIE BOJIOEMbl MUMEIOT HE3HAYWTEIIbHBIN YACIBHBIN BEC B PACIPOCTPaHECHUU
JKH3HU.

XapakTepHass dYepTa BOIHOM cpeabl — NOABHYKHOCTh (OCOOCHHAs B PEKax,
HE3HAUYUTENbHAA B CTOSIUMX BOJOEMax) — oOecledMBaeT BOJMHBIX ooOutarened O, u
MUTATEeIbHBIMUA BEIIECTBAMH, IPUBOAUT K BRIPABHUBAHUIO TEMIIEPATYD.

Ocoboe 3HaueHrEe UMEET TIepeMeIeHUE BOIBI IT0 CE30HaAM:

1) Jletom Terible CJIOM HAXOIATCS (Y. HOBEPXHOCTH, XOJOAHBIE — y JHA — IpsiMas
cTpatuduKaIs.

2) OceHbl0 MOBEPXHOCTHBIN CIOM OXJIaXAAaeTCsl, OIMYCKAaeTCsl B IIyOb, BHITECHSS Ha
MOBEPXHOCTH 00Jiee TEIIYI0 BOAY.— OCEHHs TOMOTEpMUS (HACTYNAeT MPU OXJIAXKIACHUU
MTOBEPXHOCTH BOJBI JI0 TEMITEPATyPhl MEHEE 40C).

3) 3umMoii TerIble CITOU HAXOASITCS Y JIHA, XOJIOIHbIE — HA MIOBEPXHOCTU — O0OpaTHast
cTpaTh(UKAIIH.

2. AOnoTnyeckue paKkTOpbl BOJIHOI Cpebl.

1) Temnepamyphbiii pesicum.

TemmepaTypa B BoxHoil cpexe konebnercst ot -2°C 1o +36°C (untepan — 38°C), ¢
rIIyOnHOM_TeMreparypa manaer (Ha rioyoune 1000 M He mpeBbIIIaeT 4-50C). B npecnbix
BOJaX HWMEET MECTO KOJeOaHus OT -0,9OC bi e} +25°C. Mckmouenne coCTaBISIOT
TepMafbHbIe rcTogHIKH — 85-93°C.

Tk. TemmepaTypHbIi pPEXHUM XapaKTEpPU3YeTCs CTaOWIbHOCTHIO, OpPTaHU3MBI,
oOuWTarolMe B BOAHOM cpele, OTIWYAIOTCS TIOCTOSIHHOM TemIepaTypod Tena
(MOMKWIOTEPMUS) U Y3KUM JIHAIMa30HOM IPHUCIOCOOTICHUI K KOJIEOAHUSIM TEeMIIepaTypbl
(cTeHoTEpMUS).

2) llnomnocmsb u 83a3k0cmby.

[TnotHocTe BomHOM cpenbl B 800 pa3 mpeBbIIAET MIOTHOCTh BO3AYLIHOM CpEbI.
[ToaTOMy y pacTeHU# U )KMBOTHBIX BhIPA0ATHIBACTCS Pl IPUCTIOCOOICHUA:

VY pacrenuii He pa3BUBaeTCs MEXaHHUYECKas TKaHb, MPUCYIIA IJIaBYy4eCTh, CTEOIN
AIIACTUYHBI U JIETKO U3rU0aroTCsl.

VY KMBOTHBIX TOKPOBBI OOMJIBHO CMa3aHbl CIU3bI0, TENIO MPUOOPETAET O0TEKAEMYIO

popmy.




Ha pas3npix rnmyOnHax — pasHas IUNIOTHOCTh: Ha Kaxkaele 10 M rioyOuHBI aBiieHUE
BozpactaeT Ha | arm. Ortcrioga neneHue TUIPOOMOHTOB Ha TIyOOKOBOJHBIX U
MMOBEPXHOCTHBIX.

3) IIpospaunocms u c8emosou pexcum:

Baxuelimue skonorudeckue (akTopbl, T.K. OT HHUX 3aBUCUT PaCIpPOCTPAHEHUE
(hOTOCUHTE3UPYIOMINX PACTEHUM, CO3/IAIONIUX MEPBUYHYIO MPOAYKIHMIO. B mpo3padyHbix
BOJaX OHHU PacCIpOCTPaHEHHI MO Bcel Toue (Kpome riayounsl cBoime 1000 M), B MyTHBIX
— TOJIKO B MIOBEPXHOCTHOM CJIOE.

MyTHOCTB (IIPO3pavyHOCTh) 00YCIOBJICHA:

a) HAJTMYMEM B3BEIICHHBIX YaCTUIl HEOPTaHUYECKOT0 MPOUCX0XKIeHU (TAUHA, W1);

0) HanmMureM OOMILHOM BOAHOW PaCTUTEIHHOCTH,

B) MAaCCOBBIM Pa3MHOXEHHUEM MEJIKUX MIaHKTOHHBIX OPTaHU3MOB.

CBETOBOM PEXKUM BOJIOEMOB 3aBUCHT:

a) OT MPO3PAYHOCTHU (MYTHOCTH) BOJIBIL;

0) OT ce30Ha;

B) OT reorpa)uyeckoi IHPOTHI.

CHer u ne yMEHbIIAIOT NPO3PAYHOCTh U CBETOBOM PEKUM.

CrekTp cBeTa 1o Mepe MPOHUKHOBEHHUS B TOJIITY BOJABFA3MEHSIETCS:

3eneHoBaThIil — 3€JeHBIM — ToJIy00i — CHHHNA, — ‘CHHE-(UOJIETOBBIN — YEPHBI.

OTcrosia u3MeHeHue ¢ TIyOMHON cocTaBa KUMBOTHBIX U PACTEHUM (B BEPXHHUX CIIOSAX
OHU 00Jiee OKpAIlIeHbI U IPKU YeM B TITyOHMHHBIX).

4) Conernocms 6800vbl:

- HajguM4yue pacTBOPUMBIX MHUHEPAJBHBIX CcoOJIed (XJIOpUAOB, CYyJIb(aToB,
kapOonatoB). Beipakaercs B mpomuiuie (%o) — KOIMYECTBO TpaMM COJIeH B 1 J1 BOJIBI.

Beraensor:

a) npecHbie Boabl — A0 0,51/ BobI (comepkanue coneit 10 0,5%o);

0) cononoBarbie BoabI — A0 30 /11 Boabl (comepxkanue comnei ot 0,5 10 30%o0) — Bce
BOJIbI, KPOME MPECHBIX U MEPECOICHHBIX — JIUMaHbI, SCTyapuH, MOpPS;

B) mepecolieHHbIe BOIBI — cBbite 30 1/ Boabl (comepxkanue coneit cBoimie 30%o) —
COJICHBbIE BHYTPEHHUE MOPS U T.I.

B mMopckux BoJdx MPUCYTCTBYIOT BCE M3BECTHBIE AJIEMEHTHI, UX COCTaB CTAaOWJICH,
CJIEIOBATENbHO,» MOPCKUE OpPTraHW3Mbl — CTEHOTOIHBI, T.€. Y3KOMPUCIOCOOJEHBI, CO
c1a0bIM pa3BUTHEM PETYISTOPHBIX MPOLIECCOB M0 CPABHEHUIO C IPECHOBOIHBIMHU.

5) Konuuecmeo O, u COy:

O," “= BaxHeWIIUW HKoJormyeckud (aktop, ©0€3 KOTOPOro HEBO3MOKHO
CyleCTBOBaHME KU3HU. CozepKaHue ero B BoJIe MPONOPLUOHAIBHO €€ TEMIIEpaType: YeM
HUWZKE\TEMIIepaTypa, TeM Bblllle KoHIEeHTpauus Oj, T.K. IPU MOHIKEHUH TEMIEPATyphl
yBeauuuBaercsi pacrBopumoctb O, B Bojme. Takum o00pa3oMm, 4YyBCTBUTEIBHBIE K
Hefloctatky O, BUAbI OOUTAIOT B XOJOJHBIX, OBICTPOTEKYIIMX BOJOoeMax. MHorue
3amacaroT H30bITOYHOE KojuuecTBO O, B TKaHIX, 3arjaTbhiBasi €ro C IOBEPXHOCTU
(xuTO0Opa3HbIE, HEKOTOPHIE MOJUTIOCKH).

CO, — pactBOpsierca B Boae B 35 pa3 myumie O,. Konuenrpauuss CO, B BOAHOI
cpene B 700 pa3 Beime uem B atmocdepe. Heobxomum st (hoTOCHMHTE3a 3€TEHBIX
pacTeHuii, TNpUHUMAeT y4yacTue B  (OPMHUPOBAHWUU  CKEJIETHBIX  OOpa3oBaHUU
0€CI03BOHOYHBIX KUBOTHBIX.




3. OKoJ0ruvYecKue rpynnbl BOJAHbIX OPraHM3MOB (THIPOOMOHTOB).

['uipoOUOHTHI IeNSATCS HA 3 TPYIIIbL:

1) Hexmou (naasarwwue) — COBOKYIMHOCTh BOJHBIX, aKTUBHO MEPEIBUTAOIIUXCS
KUBOTHBIX, HE WMCIOIIHNX HEMOCPEICTBEHHOW CBSI3M C JHOM. KpymHbIE >KHBOTHBIC, C
XOpOILIO Pa3BUTBIMH CPEICTBAMH MEpeABMKEHUS U oOTekaeMo (opmoil Tena (pblObI,
KATOOOpa3Hble, KajdbMaphl). B TpecHBIX BOJaX K HEKTOHY OTHOCATCS HEKOTOpPHIC
HacekoMble. Kak mpaBuio, nmepeaBurarotcs ¢ 00bInon ckopocThio (10 130 km/yac — meu-
pbiOa).

2) Ilnaukmon (napsiwsue) — COBOKYITHOCTh BOJHBIX OPraHHU3MOB, HE O0O0JIaAAIOIINX
CIIOCOOHOCTBIO K OBICTPBIM aKTUBHBIM NEPE/IBIKECHUSIM.

2 rpynnsl:

a) 300NJIAHKMOH — MEJIKUE KUBOTHBIE (paKkooOpa3HbIe, MPOCTEHIINS T 1.);

0) pumonnankmon — MeIKUe pacTeHus: (BOAOPOCIH, BBICIINE BOAHBIE PACTCHUS) —
OCHOBHOM MIPOJYIICHT OPTaHUYECKOTO BEIIEeCTBA.

3) benmoc (enybunuble) — COBOKYMHOCTh OPraHU3MOB, OOMTAIOIMMX Ha JIHE
BOJIOEMOB, Ha TPYHTE U B TPYHTE.

2 TpYIIbI:

a) pumobenmoc — pacTeHus JHa (BOAOPOCIH, BBICITHE-BOAHBIC PACTCHUS);

0) 3006enmoc — KUBOTHBIE THA (MOJITIOCKH, MMPOCTCHIIINE, YEPBH, PHIObI).

OtpenbHast rpymnna — nepugumor — EOBOKYIHOCTh OpPraHU3MOB, KOTOpbIE
MOCENIAIOTCS. HAa BOAHBIX TPEAMETax WIM PaCPeHUsX (BOMOPOCTH, MINAHKU, TYOKH,
MOJLITFOCKH).

4. Ilpucnoco0.ieHnsi BOAHBIX JKUBOTHBIX M PACTEHHII K 0COOCHHOCTSM BOJHOM
cpebl.

Bce BonHbIE pacTeHus:

a) 'mapodursl — pacTeHusi, OTPy>KEHHbIE B BOJlY TOJIBKO HIXKHEHM 4acThiO, OOBIYHO
YKOPEHSIOTCS B TPYHTE;

06) Tl'mmarodurbr = ‘pacTeHusi, TOJHOCTHIO TMOTPYKEHHBbIE B BOAY, HWHOrJA
IUIaBAOIIME HA TTIOBEPXHOCTH.

1) Cnaboe pa3BUTHE MPOBOASIIECH TKAHM M KOPHEBOM CUCTEMBI, T.K. UM HE HaJO0
MPOBOJIUTH BOJY ' (OONbIIass TUIOTHOCTh BOAHOW CpEIbl TOJJEPKUBACT PACTCHUS B
BEPTUKAJIBLHOM HOJ0XKEHHH).

2) IInTanne BOJHBIX pAaCTEHUHN OCYIIECTBIISIETCS BCEM TOBEPXHOCTHIO TENA.

3) MOIIIHO pa3BUThIE KOPHEBUINA BBICIINX BOJHBIX PACTCHUM CIYKAT TOJBKO IS
Pa3MHOXKEHHUSI.

4)Y NnaHKTOHHBIX PACTEHUH MMEIOTCS MPUAATKH, YBEIUYMBAIOIINE MOBEPXHOCTh
Teay YTO MO3BOJISIET UM YJIEP>KUBATHCS BO B3BEIIIEHHOM COCTOSHUMU.

5) Cnaboe pa3BUTHE MEXaHUYECKOW TKaHHU.

6) Pa3BuTHe pa3zHOIUCTHOCTH (rerepoduiivs) — MOJBOJHBIE JIUCThS YYACTBYIOT B
MUHEPAJILHOM U BOJTHOM IMUTAHUU, HAJBOAHBIE — B OPTaHUYECKOM.

7) CpaBHUTENBbHO HU3Kasl TEMIlepaTypa BOAHOM Cpelbl 00YCIaBIMBAET OTMUPaHUE
MOABOIHBIX YacCTeW U BHIHOC I'€HEPATHUBHBIX OPTaHOB HA MTOBEPXHOCTb.

Y BOIHBIX JKMBOTHBIX:

1) Penykuus CKeleTHBIX OOpa3oBaHUN y MENKHX YXUBOTHBIX, )KMUBYIIMX B TOJIIIE

BOJBI.



2) VYBenndyeHWe YACTbHOW IOBEPXHOCTH Tella Y IUIAHKTOHHBIX JKHBOTHBIX JIJIS
YBEIUYEHHUS [UIABYYECTH.

3) IlnaBaHMe peakTHBHBIM CIIOCOOOM 3a CUET SHEPIHM BBITAIKHUBAEMOUN BOJIbI
(Meny3bl, MOJUTFOCKH, MPOCTEMILINE).

4) Teno MOKPBITO CIU3BI0 U UMEET 00TeKaeMyto Ghopmy.

5) CpencrBa NpUKpPEIUIEHHsS K MOJBOAHBIM NpEIMETaM y KHUIIEYHOIOJIOCTHBIX U
MOJLITIOCKOB.

6) IloMKMIOTEpPMHOCTh (XOJIOAHOKPOBHOCTH) OOJIBIIMHCTBA BOJHBIX KWBOTHBIX,
CBSI3aHHAs C HU3KOW TEMIIEPATYPOW BOJHOM CPEIbl; Y TEIUIOKPOBHBIX — Pa3BUTUE(CIOs
MOJIKOYKHOT'O KHpa ¢ TEPMOU3OJISLIUOHHON PyHKITHEH.

7) IIpucnoco0I€HHOCTh K YBETMYEHHOMY JaBJICHUIO Y I1yOOKOBOAHBIX;

8) Ilognep:xaHue BBOJHO-COJIEBOTO OOMEHA Ha ONPEeIEHHOM YpOBHE.

5. 30HAILHOCTH BOJIHOWM Cpeabl.

JUts  BOIHON cpembl XapaKTepHAa YETKO BBIPAKCHHAS  BEpPTHKaJIbHAsA U
TOPU30HTATbHAS 30HATHHOCTD.

Bce ruapoOuOHTHI mNpuypodYeHbl K OOUTAHMION B + ONPEACIICHHBIX 30HAaX,
pa3IUYaroNINXCcs YCIOBUAMU 0OUTaHUS B MUPOBOM OKEaHe.

Tonma Bombl — nenaeuany (Menarudeckue, | KMBOTHBIE), THO — OeHmMalb
(6beHTHYECKUE )KUBOTHBIE).

['opu3oHTaIbHAS 30HATBHOCTH (B 3aBUCUMOCTH'OT TIIYOWHBI 3aJICTaHUS JTHA):

1) Jlumopans — kpoMKa Oepera, 3a1uBaeMasBoI01 BO BPeMsI IPHIIUBOB.

2) Cybrumopans — 001acTh IUIABHOTO, NOHIKEHUS JTHA 10 TIIyOuHbI 200M.

3) bBamuans — kpyto# ckion jgaa on200 10 3000Mm.

4) Abuccanv — 0bnacTh okeaHuueckoro Jioxe (3000-6000m).

5) Vavmpaabuccanv — nHo Okeannmdyeckux BraguH (6000-10000m).

BeprukanbHas 30HAILHOCTD TOJIIIU BOJIbL:

1) Dnunenacuans — BEpXHHUE CIIOW BOJIBI, COOTBETCTBYIOIINE MATEPUKOBOM OTMEITH.

2) bamunenacuanv, N\~ CpeAHHMH CIOW TOJINA BOJBL, COOTBETCTBYIOILIHIA
MaTEPUKOBOMY CKJIOHY:

3) Abucconeracianb — TIYOMHHBIC BOJIBI, COOTBETCTBYIOIINE OKEAHUYIESCKOMY JIOKE.

HaubGonee 6orarsl BUIaMu JTUTOPalib U CYOJHTOPaNIb (MHOTO COJHEYHOTO CBETA,
HU3KOE JIaBJICHUE, 3HAUNTEIBHBIC KOJICOaHUS TEMITEPaTyp).

Takas ke '30HATBHOCTD MPUCYIIA U TPECHOBOIHBIM BOJIOEMaM.




JIEKIIUA 11 HASEMHO-BO3AYIIHAS CPEJA

1. O0uras xapakTepucTUKa Ha3€MHO-BO3AYILIHON CPEIbI.
2. Dkonorundeckue GakTopbl HA3EMHO-BO3YIITHON CPEJIbI.
3. BnaxHOCTh NIOYB.

4. 30HaTBPHOCTH HA3€MHO-BO3AYIIIHOW CPEBI.

1. O0masi XxapaKTepucTUKa HA3eMHO-BO3YIIHOW Cpe/bl.

OcoOCHHOCT, HA3eMHO-BO3JYIIHOM Cpeabl — OpPraHU3MbI, OOHTArOIINE, 3/eCh,
OKPY)KE€HBI BO3JAYXOM — Ta3000pa3HOM Cpeaoi, XapaKTepH3YIOIIeHcs \/ HUu3K0on
BJIQXKHOCTBIO, INIOTHOCTHIO, TABJIEHUEM U BBICOKUM COJIEPKAHUEM KHCIOPOa,

BOoNbIIMHCTBO JKMBOTHBIX MEPEABUTACTCS MO TBEPAOMY CyOcTpaTy — IOdYBe, a
pacTeHUs1 YKOPEHSIOTCA B HEM.

VY oOurareneit Ha3eMHO-BO3IYIIHON CPEJlbl BEIPA0OTAINCH TPUCTIOCOOTICHHS:

1) opranbl, obecreuuBarole ycBoeHUE arMochepHOro/ Kuciopoaa (ycTbuia y
PACTEHU, JIETKUE U TPAXEU Y JKUBOTHBIX);

2) CWIbHOE pa3BUTHE CKEJETHBIX O0pa3oBaHUM,  IOAJACPKUBAOIINX TEIO B
BO3JIYIITHOM cpesie (MeXaHUYECKUe TKaHU Y PACTEHUM, CKEJICT Y )KUBOTHBIX);

3) CHOXHBIE TPHUCIIOCOOJIEHUS [JIsi 3alIHUThl, QT HEOIAronpusITHBHIX (HaKTOPOB
(MepruoAMYHOCTh U PUTMHKA KU3HEHHBIX [IUKJIOB, MEXAHN3MbI TEPMOPETYJISILIUU U AP.);

4) ycraHOBWIAach TE€CHas CBSI3b C IMOYBOW(KODHU y PAcCTEHUH M KOHEYHOCTH Y
KUBOTHBIX );

5) xapakTepHa 0oJibIlIasi TOABUAKHOCTh dKUBOTHBIX B MTOMCKAX IMHUIIIH;

6) MOSIBWINCH JIETAIOUIUE )KUBOTHBIE (HACEKOMBIE, TUIIbI) U MIEPEHOCHUMbIE BETPOM
CeMEeHa, MJI0/1a, MbUIbIIA.

Oxonoruyeckre  (GakTOpbl  ‘HA3eMHO-BO3AYIIHOW  CPEIbl  PEryIUupYyrOTCA
MaKpOKJIMMATOM (IKOKJIMMATOM). ODKOKIMMAT (MakKpOKIMMAaT) — KIMMAT OOJBIINX
TEPPUTOPUN, XapaKTEPUYIOIUKCSA OIPEIEIICHHBIMA CBOWCTBAMU IIPU3EMHOIO CJIOA
BO3/lyXa. MUKpOKIUMAT '~ ‘KJIUMaT OTACIbHBIX MECTOOOWTaHul (CTBOJ JepeBa, Hopa
KUBOTHOT'O U T.]I.).

2. Dxojorndyeckue pakTopbl HA3eMHO-BO3YIIHOM Cpeabl.

1) Bozayx:

- Xapakrepusyercsl MoCTOAHCTBOM coctaBa (21% xucnopona, 78% azora, 0,03%
CO, u_‘wHEepTHBIE Ta3bl). SIBISETCS BaXXHBIM SKOJIOTMYECKUM (akTopoMm, T.K. 0€3
aTMOC(hepHOTr0 KUCIOPOJa HEBO3ZMOXKHO CYIIECTBOBAHHME OONBIIMHCTBA OpraHnu3mMoB, CO,
HCIoAb3yeTces i PoTOoCHHTE3A.

[lepenBuxeHne oOpraHu3MOB B Ha3eMHO-BO3YIIHOW Cpele OCYIIECTBISETCS B
OCHOBHOM I10 TOPU30HTAJIM, 110 BEPTUKAJIN MEPEMEIIal0TCs JUIb HEKOTOPhIE HACEKOMBIE,
HTHUIBI ¥ MJIEKOITUTAIOIIHE.

Bo3ayx oka3piBaeT OrpoOMHOE 3HAY€HHWE HaA KU3HENESITEIbHOCTh  KUBBIX
OpraHW3MOB  TIOCPEJCTBOM BeTpa — TEpeMElIeHHe BO3AYIIHBIX MacC H3-3a
HepaBHOMEpHOro nporpeBanust atmocdepsl ConniieMm. Biausinue Berpa:

1) uccymaer BO31yX, SBISIETCS NPUYMHON CHMKEHUSI MHTEHCHUBHOCTH BOIHOTO
oOMeEHa y pacCTeHHUH U )KUBOTHBIX

2) y4acTBYET B OIbUIEHUU PACTEHUM, pa3HOCUT MbLIbILY;




3) cHMKaeT pa3HOOOpa3ue JETAOUIMX BUIOB KUBOTHBIX (CHJIBHBIN BETEp MEIIAET B
MoJIeTe);

4) BBI3BIBAET M3MEHEHHUS B CTPOEHUU MOKPOBOB (00pa3zyroTCsl IUIOTHBIE MOKPOBBI,
NPEIOXPAHSIOIINE PACTEHUS U )KUBOTHBIX OT MEPEOXIIaXKICHUS U MOTEPU BIIarH);

5) yyacTByeT B paccCeleHUHM >KMBOTHBIX M PACTEHUH (Pa3HOCUT IUIOJbI, CEMEHa,
MEJIKUX KUBOTHBIX).

2) AmmocghepHvle ocadku:

BaxxHbp1ii sKkonoruyeckuid (pakTop, T.K. OT HaJUYMsl OCAJKOB 3aBUCUT BOJHBIN
PEXHUM CPEIBI:

1) ocanku M3MEHSIIOT BJIAXHOCTh BO3/1yXa U MOYBY;

2) obecrneuynBarOT AOCTYIHYIO BOAY JUIsl BOJHOIO TUTAHUSI PACTEHUM HU9KUBOTHBIX.

a) Hoowcow:

- HanOoJiee BaKHBI CPOKH BBINAJICHUS, YACTOTA BBINAJEHUS, TPOAOIAKNTEIBHOCTb.

[Ipumep: oOmnue pOXAEH B MNEpUOJ IOXOJOJAHUS HE ‘HAET PACTEHHIM
He00XO0IMMOM BJIarH.

ITo xapakTepy noxau:

- IUBHeBble — HEOIArONPUATHBI, T.K. PACTECHHS HE YCIIEBAIOT BCAChIBaTh BOMY, TAKXKe
0o0pa3yloTcs MOTOKH, CMBIBAIOUIME BEPXHUU IUIOJOPOAHBIM CJIOM IMOYBBI, pacTEHUS,
MEJTKUX )KHBOTHBIX.

- Mopocawue — OJIaronpusaTHbI, T.K. 00ECIIEUUBAIOT YBIIAXKHEHUE MOYBBI, TUTAHUE
PacTEHUN U )KUBOTHBIX.

- 3amsdicHble — HEONAronpusiTHBI, T.K, VBBI3BIBAIOT HABOJHEHUS, MABOJKU U
3aTOIUICHUS.

0) Cuee:

bnaronpusiTHO BAMsET HA OPLaHU3MbI B 3UMHUNA MTEPUO]I, T.K.:

a) co3JaeT OMaronpUsTHBIA TEMIEPATYpPHBIM PEKUM MOUBBI, 3AIUIIAET OPraHU3MBbI
OT MEePEOXITKICHHUS.

Ipumep: npu Temmeparype Bosayxa -15°C Temmeparypa moussl mog 20cM CIoeM
CHera He HHXeE +O,20C.

0) cozmaer 3UMOM Cpely Uil JKU3HENEATeNbHOCTH OpraHu3MOB (TPHI3YHOB,
KYPUHBIX TITHUI] U T.JI.)

[IpucnocoOneHns KUBOTHBIX K 3MMHUM YCIIOBUSIM:

a) YBEJMYMBAETCSl OMOPHAs MOBEPXHOCTh HOT ISl XOXKJIEHHUSI 110 CHETY;

0) MUTpayy U BMaJICHUE B CIISYKY (aHa0M03);

B) NEPEX0/1 Ha MUTAHUE ONPEIETCHHBIMU KOPMaAMU;

') CMEHa TOKPOBOB U JIp.

OTpuiiaTeabHOE BIUSHUE CHEra!

a) oOuJIMe cHera BeJleT K MEXaHWYECKUM MOBPEKICHUSM Y paCTEHUM, BBIIPEBAHUIO
pacTeHUIl 1 UX BBIMOKAHHUIO BO BPEMs TasiHHSI CHETa BECHOM.

0) oOpa3oBaHMe HAcTa M TOJOJEIUIIBI (3aTpydHSET Ta3000MEH >KMBOTHBIX U
pacTeHuil, HAXOASIIMXCS MO/l CHETOM, CO3/1a€T TPYAHOCTH JJisi JOOBIBAHUS KOPMa).

3. Biaa:kHoCcTh OYB.
- OCHOBHOM (haKTOp JJI BOJHOI'O IMUTAHUS TEPBUYHBIX MPOIYIIEHTOB — 3€JIEHBIX
pacTeHu.




Busl mouyBeHHOM BOJBIL:

1) I'pasumayuonnas 600a — 3aHUMACT IIMPOKUE MPOMEKYTKH MEKAY YaCTHUIAMH
MOYBBI M TIOJT ICUCTBUEM CHIIBI TSDKECTH YXOJIUT B Oojiee TIy0oKue ciiou. PacTteHus jerko
€€ yCBaWBAaIOT, KOTJla OHAa HAXOJUTCS B 30HE KOPHEBOW CHUCTEMBI. 3amachl B IOYBE
MTOTIOJTHSIFOTCST OCAIKAMH.

2) Kanunnapnas 6o0a — 3anoinHICT MEIbYalIIue MPOCTPAHCTBA MEXIY YaCTHUIIAMHU
MoYBkl (Kanmwusipel). He mepemernaercs BHU3, yAepKUBAaeTCs CUION crerieHus. M3-3a
UCTIAPEHUS C TOBEPXHOCTH IMOYBBI 00pa3yeT BOCXOMANIUNA TOK BOJBI. XOpPOWUIO
YCBaMBaETCS PACTCHHUSIMU.

1) u 2) BOABI IOCTYIHBIC J1JI1 PACTCHHIA.

3) Xumuuecku ceszannas 600a — KpUCTAILIU3AIMOHHAS Boja (TUIIC, TIMHA | T.1I.).
Henocrynna nis pacteHun.

4) Dusuuecku cesa3annas 600a — TAKKE HEOCTYITHA JIJIST PACTECHHM.

a) naenoyras (PHIXJIOCBSI3aHHAS) — PSJIBI JUIOJICH, TTOCIICIOBATEIFHO O0ICKAFOIINX
Ipyr Apyra. Y A€pKABAOTCS HA TOBEPXHOCTU NMOYBEHHBIX YacThll cuioi ot 1 1o 10 atm.

0) euepockonuueckasi (IPOYHOCBA3aHHASI)) — OKYTHIBACT-IOUBEHHBIE YACTHIIBI
TOHKOMH TIJIEHKOM U yaepxkuBaercs cuioit ot 10000 go 20000:atm.

Ecnu B mouBe HaXOIUTCS TOJBKO HEIOCTYITHASI BOJIa, PACTCHHE BSHET U TIOTHOACT.

ConepkaHue BIIard B II0YBE, NMPU KOTOPOM, PACTEHHE HE YIOBJIETBOPSET CBOIO
MoTpeOHOCTH B Boje — KoddhdurmeHT 3aBsyranus (K3):

s mecka K3 = 0,9%, ms rimmael = 16,3%.

O6miee KomuaecTBO Bobl — K3 = cTeneHb,00€CceueHHOCTH PACTCHHS BOOM.

4. 30HAJIBLHOCTH HA3€MHO-BO3YIIIHOM CPE/bI.

JIns Ha3eMHO-BO3AYIIHOW CPEeAbl XapaKTEpHA BEPTHKAJIbHASI M TOPU30HTAJIbHAS
30HaNbHOCTh. Kaxknast 30Ha xapakrepu3yercs Cennu(pUUecKUM 3KOKIMMATOM, COCTaBOM
KUBOTHBIX U PACTCHUN, TEPPUTOPHEH.

Kimmatnyeckne 30HBN, —  KIMMATHYECKHME IMOA30HBI —  KIMMATHYECKHE
IIPOBHHIIMH.

Knaccudpukanus-BaabTepa:

1) Dxeamopuaistias 30na — HAXOAUTCS MEKTY 10° CEBEPHOM IIUPOTHI U 10° rorxHOI
mUpoThl. IMeeT2 10K TMBBIX CE30HA, COOTBETCTBYIOIIMX MMOI0KEHNI0 COJIHIIA B 3€HUTE.
['ogoBoe KOMUMUEETBO OCAKOB M BIAXKHOCThH BEJIMKHU, MECSIUHbIE KOJIEOAHUSI TEMIIEPATYPHI
HE3HAYNTEIBHBI

2) ‘Tponuueckas 30na — HaXOIUTCS CEBEPHEE M IOKHEE DKBATOPUAIBHOM, IO 30°
CEBEPHOM M F0KHOM IIMPOTHL. XapaKTEPHbI JIETHUN JOKIJIMBBIM IEPUOJ ¥ 3UMHSA 3acyXa.
KoIn4eCTBO 0CaAKOB U BIAXKHOCTh YMEHBIIAETCS 110 MEPE yIaJIEHUs OT IKBATOPA.

3) 3ona cyxux cybmponukos — Haxomures 10 35° mmporel. CyMMa OCaKoOB H
BIAKHOCTh HE3HAYUTENIbHBI, T'OJIOBBIE M CYTOYHbIE KOJIEOAHUs TEMIEepaTryp BechMa
CYLIECTBEHHBI. Peko OBIBalOT 3aMOPO3KHU.

4) [lepexoonas 30Ha — XapakTepHBI CE30HBI 3MMHUX JIOXKICH, XXKapKOe JETO.
3amopo3ku ObiBatoT uyamie. CpeamuzemHoMopbe, Kamudopnus, ror u roro-zamaj
ABcTpanuu, roro-3anaz KOxuoit AMepuku.

5) Vwmepennas 30oma — oTIUYAETCS NUKIOHUYECKHIMH OCAJKAMH, KOJIHYECTBO
KOTOPBIX YMEHBILIAETCSl IO Mepe YJaJleHusi OT okeaHa. ['omoBoe konebaHue Temmneparyp
pe3Koe, JIETO XKapKoe, 3MMa MOpo3Has. Pa3ensror Ha NOA30HbI:




a) NOO030HA MENI020 YMEPEeHH020 KAuMama — 3WMHHI TEepUoJl MPAKTUYECKH HE
BBIJICNIICTCS, BCE BpeMEHa rojia 6osee win MeHee Biaxkuble. FOxHas Adpuka.

0) noo3oHa MUNUYHO2O YMEPEHHO20 KAuMama — XOJIOAHAsh HEMPOAOJKUTEIbHAs
3uMa, npoxyagHoe aero. L{enrpanbuas EBpona.

B) NOO030HA APUOHO20 YMEPEeHHO20 KIUMAma KOHMUHEHMAIbHO20 MmMuna —
XapakTepHbl PE3KUE TEMIIEpATypHbIE KOHTPACThl, HeOOJbIIas CyMma OCaJIKOB,
HE3HAUYUTENbHAS BIAXKHOCTh Bo3ayXa. LleHTpaibHas A3usl.

') H0030HA OOPeanbHO20, ULU XOIOOH020 YMEPEHH020 KIUMama — JETO MPOXJIaIHoe
U BIaXHOe, 3uMma JiuTcs mnonoBuHa ronga. Ceeep CeBepHoit Amepuku u CeBepHas
EBpa3zus.

6) Apxmuueckas (anmapxmuueckas) 30Ha — XapaKTEPU3YETCS “BBIMAJICHUEM
HE3HAYUTEIHHOTO KOJUYECTBA OCAJKOB B BUJE CHera. JleTo (MonsipHblid 1€HB) KOPOTKOE U
XOJIOAHOE. DJTa 30Ha MEPEXOJUT B MOJSPHYH 007acTh, B KOTOPOU CYIIIECTBOBAHHUE
pacTeHU HEBO3MOXKHO.

Jna  benapycu  XapakTepeH  yMEPEHHO  KOHTUHEHTAJIBHBIM  KJIMMAT  C
JTOTIOJIHUTENIbHBIM yBIakHEHMEM. OTpHULIAaTENbHBIE CTOPOHBI KiInMara benapycu:

- HEYCTOMYMBAs MOro/ia BECHOW U OCEHBIO;

- MSITKasl, C MPOJOJDKUTEILHBIMUA OTTETICNISIMU BECHA;

- TOXJIUBOE JIETO;

- I03JHUE BECEHHUE U PAHHUE OCEHHUE 3aMOPO3KH.

Hecmorpss Ha 310 B benapycu npowmspacraer okono 10000 BuOoB pacTeHuM,
oontaer 430 BHUIOB MO3BOHOYHBIX >KUBOTHBIX “UWOK0J0 20000 BHIOB 0OECIIO3BOHOYHBIX
KUBOTHBIX.

BeprukaiibHasi 30HATLHOCTh — OT HU3MEHHOCTEM W OCHOBAHUI T'OP /10 BEPIIMUH TOP.
ITogoOHa ropu30HTAIBLHON ¢ HEKOTOPBIMU OTKJIOHEHUSIMHU.




JIEKIIUA 12 TIOYBA KAK CPEJIA KU3HU

1. Dxonorundeckue GakTOpbl MOYBHI.

2. 3HayeHHe MOYBBI IS KUZHEAEATEIbHOCTH IOYBEHHBIX OPraHU3MOB.
3. DKOJIOTMYECKHE TPYIIIBI TOYBEHHBIX OPraHU3MOB.

4. Xapakrepucrtrka nous bemapycu.

1. dkogornyeckue GaKToOpbl NOYBLL.

[TouBa — »TO TpUpOAHAS Cpena, oOpa30oBaBIIAsACS B pe3yjbTaTe BO3JICHCTBHS 'Ha
ropHyl0 (MaTepUMHCKYI0) MOpPOAY BO3/yXa, aTMOC(EpPHBIX OCAJKOB, COJHEUHORQ Teruia,
KUZHEICATEILHOCTH KUBBIX OPTaHU3MOB, a TAKXKE MEPTBOIO0 OPraHMYECKORO| BEIlleCTBA.
O10 camas mosogasi (TpeThbsl) cpeAa >KM3HU Ha 3emiie, 3aHUMaromias {poMeEKyTOYHOE
MOJIOKEHUE MEXY BOJHOW U HA3€MHO-BO3IYIITHOM Cpe/laMHu.

[TouBa kak cpema oOuTaHus 0O0JagaeT KOMIUIEKCOM CIEUH(DUIECKUX CBOWCTB
(dbakTOpoB):

1) I'udopomepmuueckuti pexcum.

B cBs3u co 3HAUMTENBHOW JUCIEPCHOCTHIO (PBIXJIOCTHIO) YACTHUIl MOYBBI MMEET
Ba)KHOE 3HaueHue. Biara crnocoOHa MpoHUKATh B TNIYOOKHE' CloM (TpaBUTALMOHHAs) U
VAEPKUBATHCSI B TMMOYBE (KamWJULSIpHAs). XOPOMIO “\YBIQXHEHHAas II0YBa JIETKO
MPOrpeBaeTcss U MEMJIEHHO OCThIBAaeT. 3UMOM B IJYOOKUX CIOSIX IMOYBBI TeMIlepaTypa
BBIIIIE, JIETOM TEMIIEpaTypa BHIIIE B MOBEPXHOCTHBIX €JIOAX, YTO OOYCIaBIMBAECT CE30HHbIC
MUTPAIIUHA OPTAHU3MOB IO CJIOSIM TTOYBHI.

2) Aapayus:

Pacrer ¢ mnoHmwkeHueM Ttemmepatypbl U BiaxHOCTH. CliemOBaTENbHO, CaMble
oorateie O, — cyXHe W XOJOJHBbIC HOYBHI. [IpM M30BITKE Biard M yXYAIICHHH a’paliuu
MOYBEHHbIC OpPraHW3Mbl TOJHHMAIOTCS K TOBEPXHOCTH; MPU HEAOCTATKE BIAaru u
VIYUIIEHUH a’pallid — OIYCKAaIOTCS B Oojee TiIyOoKue cjaou. B TIIMHHUCTBIX MOYBax
(BIaXXKHBIE U TUIOXO adPUPYEMBIC) MPOrPEBAEMOCTD CJIOEB XYXKe, YEM B MECYAHBIX (XOPOIIO
a’pUPOBAHHBIX ), TOATOMY B, IECUAHBIX IMYCTBHIHIX XKU3Hb OOTaue, 4eM B TJIMHUCTHIX.

Takum 00pa3oM; BIAKHOCTH, TEMIIEPATypa U adpallisl MOYB — CIOKHBINA KOMIUIEKC
TECHO B3aUMOCBSI3aHHBIX (PAKTOPOB, 00YCIABINBAIOIINX THAPOTCPMUICCKAN PEKUM TIOUYB
Y BIUSIONIUX HAATQUBEHHBIX OOUTaTENEeH.

2. 3Hadenue NOYBbI /LIS KU3HEAeSITeIbHOCTH MOYBEHHBIX OPraHU3MOB.

[Tousa 0OecrieurBaeT opraHM3MaM BOJOCHAOKEHNE U MUHEPAIbHOE MTUTaHHE.

1) Boodocnaboicenue:

- 3aBHUCHUT OT 3araca JOCTYIHOW MOYBEeHHOM Bobl. Bosa ObiBaerT:

a) Ouonocuvecku nojae3Has — BoAa, CBOOOIHO MEPEIBUTAIONIASICS MO KamuuispaM
Me4Bbl U OecrniepeOOHO oOecreunBaroias pacteHus: Biaroil. Hamumuwme Ouonoruuecku
MOJIE3HOM BOJIbI 3aBUCUT OT CTPYKTYPhI IIOYBBI:

e (m3mUecKas cyxocTb — MPHU PE3KOM CHIDKCHHUU TOCTYIUICHHS BOJBI (3aCyXH,
CyXOM KJIMMAT;

e (dumsmomornueckas  CyXxocTb — B pe3yabTaTe  (PU3HOIOTHYECKOI
HEJOCTYIMTHOCTH (M3WYECKU JOCTYIHOW BoAbL. [IpmmMep: mpu MoXoiao0maHuN
pacTeHUsI HE MOTYT MOTPEOIIATH BOY JIaXKe M3 BIAKHOU MTOYBHI.




DU3NONOTUYECKH CyXWe TIOYBBI: KHUCIBIC, 3aCOJCHHBIC, TOKCUYHBIC, XOJOIHBIC,
IUIOXO a’pUpOBaHHBIC, T.K. MPU HEOIAronmpusATHBIX (hakTOpax HapylIaeTcss KOpHeBas
NEATEIILHOCTD PACTEHUM.

0) buonocuyecku becnonesnas 600a — XUMWYECKA W (QU3UYECKU CBSI3aHHAS BOJA,
HEJOCTyIHAas JJisl pACTEHUH.

2) Munepanvnoe numanue:

Kpome Bozbl, pacTeHus MOTJIOMIAOT U3 MOYBBI MUHEPAIbHBIE COJH, HAXOSIINECS B
PacTBOPEHHOM COCTOSTHUM.

OpraHnyeckoe BEIIeCTBO MOYBBI — L'YMYC (MEPErHOM) — COCTOUT M3 NMPOAYKTOB
ryMU(QUKALKUU U Pa3I0KEHUS PACTUTEIBHBIX OCTATKOB U TPYIOB KMBOTHBIX.

['ymyc obOecrieuynBaer:

a) MHUHEpaJbHOE MUTAHUE PACTCHUN;

0) o0ycnaBIMBaET IUIOAOPOAME MMOYB U UX CTPYKTYPY;

B) SBJISICTCSI MCTOYHHKOM (DH3MOIIOTMUECKH AKTHBHBIX COCIWHEHUN (BUTaMUHBI,
oM EHOIBI U JIP.);

r) oOecrneuynBaeT BOJAOYCTOMYMBOCTH TIOYB, CO3/aBasi OFATONPHUATHBIM BOJHO-
BO3YIIHBIA PEXKUM.

[Ipu OGonblIoM cojaep)kaHUM TymMyca OOpa3yrTCS BBICOKOILIOAOPOIHBIE MOYBHI:
YEPHO3EMbl, YEPHBIE MTOYBBI TPOMTUKOB, OyPHIC JIECHBIEC:

KonundectBo rymyca 3aBUCHUT OT:

a) HAJIMYKS Pa3BETBIECHHON KOPHEBOW CHETEMbI PACTEHHIA;

0) OT KOJIMYECTBA TOUBCHHBIX OOUTATEIICH;

B) OT MUKPOOPTaHU3MOB-CanpoTpodOB (Pa3pyIIUTEIeii OCTaTKOB);

') OT KJIMMATUYECKUX YCIOBHH, THAPOTEPMUICCKOTO PEKUMA U adPAITHH.

3. DkoJiorHYecKHe TPYNIbL IOYBEHHbIX OPraHU3MOB.

2 KIacCU(pUKALINHN:

1) Ilo cmenenu c8131 ¢ HOUBOIU:

a) ['eobuonmovl — NOCTOSHHBIE OOWUTATEIN TTOYBHI. BeCh JKM3HEHHBIN ITUKIT TPOXOIUAT
B mtouBe. [IpuMep: T0KACBBIC YCPBHU.

0) ['eohunvlL—O0prann3mMbpl, OOUTAIONINE B IIOYBE TOIHKO HAa OJHOM U3 (a3 pa3BUTHUA.
[Ipumep: HEKOTOPBIE KYKHU, capaHuoBbie. JKMBYT B MOYBE HA CTAAUH KYKOJIKH.

B) [ eoxCeHbl — KUBOTHBIC, HHOT/IA TIOCEIIAIOIINE TIOYBY ISl BpEMEHHOTO YOKHIIa
un yKpeITHsi. [Tpumep: TapakaHoBbIe, TPBI3YHBI, MIICKOTIUTAIOIINE, JKUBYIIHE B HOPaX.

2) 1lo"pazmepam u cmenenu nOOBUNCHOCHIU.

a) Muxpobuoma — MOYBEHHBIE MUKPOOPTAHU3MBI, COCTABIISIONINE OCHOBHOE 3BEHO
JNSTPUTHOM MuIeBoi menu. [IpoMexxyTouHOEe 3BEHO MEXKAY PACTHTEILHBIMU OCTaTKAMH 1
TTOYBCHHBIMH KUBOTHBIMU. [ pHOBI, BOTOPOCITH, TIPOCTEHIIIHE.

0) Me3o6uoma — COBOKYIHOCTh CPaBHHUTEIBHO MEIKHX, JIETKO HW3BJICKAEMBIX W3
MOYBBI, IMOABMKHBIX JKUBOTHBIX. [[OYBEHHBIC YEPBH, JIMUMHKH HACEKOMBIX, KJICIIH U Ap.
OT HECATKOB 10 cOTHH ThiC./M°. [THTAIOTCS AETPUTOM M pACTEHHMSMH. ECTb mapasutsl
KOpHEW pacTCHUN.

B) Maxpobuoma — KpyIHbIE HACEKOMBIE, TOKEBBIC YEPBH, POIOIINE MTO3BOHOYHBIE.
Croza e BXOIAT U KOpHH pacteHuit. Unciennocts — g0 300 oc./m®. Urparor 00JIBIITYIO
POJIb B IIEPEMEIITMBAHUN U adPAIMH TOYBHI.

OcoOyr0 Tpynmy COCTAaBJISIIOT OpPTaHWU3MBI, 3aCENSIIONINE CHITyYne TECKH —
ncammogumul (pacTeHus) u ncammoghuivl (XUBOTHBIE).




4. Xapakrtepucruka no4s beaapycu.

['eorpaduueckoe monaoxkeHre, KIMMAT, pelibed, paCTUTEIHLHOCTh U KUBOTHBIN MU
00yCJIOBUJIM CTPOEHKE MTOYBEHHOT'O MOKPOBA.

B benapycu 3 noyBeHHbIE€ IPOBUHIIUU:

1) CeBepHasi mOYBEHHAsI MPOBUHIIUSA,

2) LenTpanbHas NIOYBEHHAs] IPOBUHIINS;

3) IOxHast moyBeHHAs! IPOBUHLIUS.

7 IOYBEHHO-KJIMMATHYECKUX OKPYroB, 20 arporo4YBeHHBIX PailOHOB.

OCHOBHBIC TOYBEHHBIE OOUTATENH: OAKTEPUH, AKTHHOMHMIIETHI, JPOAOKH, TNIECHEBHIC
rpu0sbl, npocteitmue, 210 BUIOB BOJOpOCIe — 00pa3yroT MOYBEHHYIO OMOMACCY — 0
3000 xr/ra. [TouBeHHbIE )KUBOTHBIE — MHOT'OHOXKKH, JTOKJIEBBIE YEPBH, HOTOXBOCTKH. Pexe
BCTPEYAIOTCSI MOKPHIIbI, HEKOTOPBIE BUbI TAYKOB, KJIEMIEH, MOJUIFOCKOB, HACEKOMBIE U UX
JUYMHKK (MHOTHE — BPEOUTENH C/X KyJIbTyp). BeTpewarores porommeé MieKOoNUTaromue
(KpOTBI, 3eMJIEPOMKH, MBIIIIEBUIHBIE TPBI3YHBI).

Tunel 1OYB:

1) JepHOBO-KapOOHATHBIE — IUIOAOPOJIHBIE TOYBBI ISl CaMbIX TpeOOBaTEIbHBIX
KyJIbTYyp (OBOIIHBIE, caxapHasi CBEKJIa, MIIEHUIA, KyKypy3a)« 3anumaiot 0,2% TeppuTopuun
benapycu. Bce pacnaxansl. Haxoastes B Morunesckoit 1 ['omenbckoi 061acT.

2) [epHOBO-TIOM30IUCTBIE — (QOPMUPYIOTES, “B  PE3YIbTaT€ COBMECTHOIO
BO3JICUCTBUSL IPEBECHON U TPABSIHHUCTOW pacTUTEAbHOCTU. 42,3% Teppuropun. M3 Hux
68,3% - pacmaxaHsl.

3) Topdsano-6010THBIE — U30BITOYHO YBIQKACHHBIC. PaCTUTEIbHBIE OCTATKU B HUX
HE YCIIEBAIOT Pa3JIOKUTHCA U MpeBpaiarTes B Topd (1o 20 cMm). 15,02% Tepputopumu.

4) IloitmeHHbIe (aJUTIOBUANIBHBIE) — B MOMMAaX KPYMHHBIX pek. HaxomsiTcst B ycloBHsIX
MEPUOIUYECKOr0 3aTOIUICHU nMaBogkaMu. 5,31%.

5) llepHoBo-3abomaunBaeMeic — 9%.

6) bypsie necubie — 28,2%. JIMCTBEHHbIE, XBOMHBIE U CMELIAHHBIE JIECA.




JIEKHIUA 13 IPUPOJHBIE PECYPCBI U UX KIIACCUDPUKALIUA

[TpupoHBIe PECYPCHI - ITO JTIOOBIE 00BEKTHI MTPUPO/IBI, HCIIOIb3yEeMbIE YeTTOBEKOM B
MPOU3BOJICTBEHHBIX U APYTUX HYKHBIX JJIS1 HETO LIEJSX.

K nmpupoansiM pecypcam OTHOCST aTMOC(hEpHBIN BO31yX, IOUBY, BO/lY, COTHEUHYIO
paanaIuio, MoJie3HbIe UCKOMaeMble, KITMMaT, OMOIOTHYECKre pecypehl (PacTUTENBHOCTD U
’KUBOTHBIN MHUD).

YenoBek HUCIONIb30Ball MPUPOIHBIE PECYPCHI (MTPEX/Ie BCETO MUY, BOAY, BO3IYX) C
camMoOro Hayalla CBOETO CYLIECTBOBAHMS, OJHAKO JOJTO HE Mpujarail yCHUJIUH i uX
BOCIPOM3BOJICTBA. B JOMHIYCTpHAIILHOM OOIIECTBE MCHOIB30BAIMCH TJIABHBIM,00pa3oM
BELIECTBA, HE MPOLIEAIINE NTyO0K0 00pabOTKH - KaMEHb, AEPEBO, HATYPaJIBHBIC\BOJIOKHA
u T.a. UHnycrpuanbHoe oOuiectBo Oa3upyercs Ha MNPUPOAHBIX pecypcax, HYKHBIX,
NpeXAe BCEro, Ui MPOM3BOACTBA TOBAPOB M YCIYT, 00ECTIEUMBAIONIUX OONee pa3BUTHIC
norpeObHocTH obmiecTBa. [logaBnsiiomas 4YacTh PECypCcOB pacxOAyercs B Ipolecce
pacIIMpeHHOT 0 IPOU3BOCTBA.

CymiecTByeT MHOXECTBO pas3fWyHbIX Kiaccupukauuii peéeypcon. Ilo xapakrepy
BO3/JCMCTBHUSA 4YEJIOBEKA MPHUPOJHBIE PECYpChl OOBIYHO! IGISAT HA JIBE€ TIPYIIIBL:

Npwpopsbie pecypch
i
| Zl
Heucyepnaemsie Hcuepnaembie
I
| i
ConHeunan | |  BosaBHoBuMbie| 1 HeBo3oBHOBUMBIE
aHeprus -
| YucTein BodayX | | | Uckonaemoe
NpUNUest, | MpecHas Bona
TeKylwan \ Merannuyeckoe
BOAA | MMnonopopHan | H M1HepanbHoe Chipbe
nouysa (xeneso, Mesib U Ap.)
| PacTeHus HemeTannuyeckoe
N XNBOTHBIS || MMHepankHoe cbipue
(rmnHa, necok, doc-
datb U ap.)

Heucueprnaemble U ucuepnaemoie (B.A. Bpouckuii, 1997), koTopble mpeincraBiieHbl Ha
PHUCYHKE.

1) Hcuepnaemwie pecypcol:
- TIOAPA3/ICIAIOTCS HAa HEBO30OHOBHMbBIC (HEBOCCTaHABIMBAEMbIE) U BO30OHOBUMBIC

(BoccTaHaBIMBAEMBIE).




a) K He80300HOBUMbBIM NPUPOOHBIM pecypcam OTHOCITCS T€ W3 HHUX, KOTOpBIE
aOCOJIIOTHO HE BOCCTAHABIMBAIOTCS  WJIM BOCCTAHABIMBAIOTCA B COTHU THICSY H
MWUIMOHBI pa3 MeJJIeHHee, 4YeM WuAeT HuX ucnoiab3oBanue. K Ttakum pecypcam
NPUHAUIKUT OOJBIIMHCTBO IIOJIE3HBIX HCKOMAeMbIX - KAMEHHBIH yroib, He(TH,
TOp(PSIHUKH, MHOTHE OCaJ04YHbIe MOPOJbL. Vcronb3oBaHWE ITHUX PECYPCOB HEMUHYEMO
BEJET K MX ucTolleHn0. OXxpaHa HEBO30OHOBUMBIX NPHUPOAHBIX PECYPCOB CBOJIUTCA K
paIlMoOHAIbBHOMY, SKOHOMHOMY HCIIOJIb30BaHUI0, 00pb0Oe C MOTepsSMU TPHU JOOBIBAHHH,
nepeBo3Ke, 00padoTKe U MPUMEHEHUH, a TAKKE K MOUCKY 3aMEHUTEIICH.

0) K 60300HOBUMbBIM NPUPOOHBIM _pecypcam TPUHAAJIEKAT, MPEKIes, BCEro,
OMOJIOTMYECKUE PECYPCHI - PACTUTEIIBHOCTD, )KUBOTHBIA MUP, a TaKXKe MOuBa, HEKOTOpbIE
MUHEpAJIbHBIE PECYPCHI, HAITPUMED, COJIM, OCAXKIAIOIINECS B 03€paX U MOPCKHUX JIAryHaX.
OTH pecypcbl IO MEpE MCIOJIb30BaHUS ITOCTOSIHHO BOCCTAaHABJIMBAIOTEH., ONHAKO s
COXpaHEHUs] UX CIOCOOHOCTH K BOCCTAHOBJIEHUIO HYXKHBI ONpEIEICHHbIE €CTECTBEHHbIE
ycioBus. HapylieHne 3TUX YCIOBUM 3aJ€pKMBAaET WIM BOBCE JIPEKPAIAET IpoLEcC
CaMOBOCCTAHOBJICHHUS, 4YTO CJEIYyeT YYUThIBaTh MPU HCIOJIb3OBAHMU BO300HOBUMBIX
NPUPOAHBIX pecypcoB. Ilpolecchl BOCCTAHOBIEHHS MPOTEKAWT C  ONPEACICHHOU
CKOPOCTBIO JUIsl pa3HbIX pecypcoB. Hanpumep, 1 BOECTAHOBIEHHUS OTCTPEISIHHBIX
KUBOTHBIX TPEOYyeTCs FOJl WIM HECKOJIBKO JIET, BHIPYOJIEHHOFO Jieca - He MeHee 60 Jer, a
YTPAYEHHOW IIOYBBI - HECKOJBKO ThIcAUeneTu, & [10sTomy Temnbl pacxoaoBaHUs
IIPUPOJIHBIX  PECYPCOB  JOJIKHBI  COOTBETCTBOBATH. TEMIAM HX BOCCTAHOBJICHUS.
Hapymienne 3Toro cooTBeTCTBUSI HEM30EKHO BEAET K MCTOIICHUIO MPUPOJHBIX PECYPCOB
(COKpallleHHIO JIECOB, YMEHBILEHHUIO 3alacoBy, POMBICIOBBIX >KHUBOTHBIX, CHM)KEHUIO
IUIOJOPOAUS. TOYB U T.A.). B0300HOBHMBIE “NPUPOJIHBIE PECYPCHl  MOJA BIUSHUEM
JESITeIbHOCTH 4Y€JIOBEeKa MOTYT CTaTh HEBO30OHOBHUMBIMU. DTO OTHOCUTCS K MOJHOCTBHIO
UCTPEOJEHHBIM BHJIAaM >KMBOTHBIX <M. PACTEHUH, K YTPAauy€HHbIM B pE3yJbTaTe 3pPO3UHU
nouyBaMm U Ap. OXxpaHa BO30OHOBHUMBIX MPUPOJIHBIX PECYPCOB JOJKHA OCYIIECTBIISITHCS
MyTEM PAlMOHATBHOIO WX HMCIONb30BAHUS U PACHIMPEHHOTO BOCHPOM3BOACTBA. OxpaHa
OMOJOTMYECKUX PECYPCOB UMEET BAKHOE 3HAYEHUE MPU CTPOUTEIHCTBE aBTOMOOMIIbHBIX
J0pOT, MarucTpajibHBIX TPYOONPOBOIOB, B THAPOMEINOPATUBHOM CTPOUTEIBLCTBE, IMPH
CEJIbCKOXO3SMCTBEHHBIX, ‘PaboTax. [aBHOE mNpu oXpaHEe BO300OHOBUMBIX MPHUPOIHBIX
pecypcoB - oOecnednib MOCTOSHHYIO BO3MOYKHOCTb HMX BOCCTaHOBJIEHHA. Torga oOHHU
CMOT'YT CIIYXHTh Y€JIOBEKY IPAKTUUECKH OECKOHEUHO.

2) Heucuepnaemvie (neucmowumule) npupooHsle pecypcul:

— 3TO |KOJIMYECTBEHHO HEHCCSIKaeMas 4acTb NPHUPOAHBIX PECypcoB (COTHEUHas
SHEPrus, - MOPCKHE NPUIIMBBI, TEKyllas BOJAa), MHOrJa CIOJIa OTHOCAT arMmocdepy u
rupochepy, XOTs MPHU 3HAUUTENBHBIX 3arpsi3HEHUSX AHTPOIOTCHHBIMH TOKCHKAaHTaMU
OHM MOI'YT MEPEXOAUTH B KATETOPUIO UCUEpPIaeMbIX (BO30OHOBUMBIX).

Heo0xonumMo OTMETUTh, YTO UCIIOJIb30BAaHUE TEPMUHA «HEUCUEPIIAEMbIE PECYPCHI»
He’BrnoiHe kKoppekTHO. Kak ykassiBaeT B.B. Mappuiies (2000), 1anHyt0 TpyIiy pecypcoB
MOHO Ha3BaThb TaK TOJBKO YCJIOBHO. HekOTOpble aBTOpPBI CUMTAIOT, YTO 'BBIACICHUE
IpyNIbl HEUCUEPIIAEMBIX MPUPOIHBIX PECYPCOB — YAUBUTENBHO CTOMKOE 3a0imyxaeHue"
(H.®. Peitmepc, 1994), u npuaep’uBaroTCsi 3aKOHa OTPAaHUYEHHOCTU (MCUYEPIIAeMOCTH)
IIPUPOJIHBIX PECYPCOB Ha 3emiie. TakkKe BBIAEISIOT:

PekpealtmoHHbIe pecypehl - 3TO MPUPOJHBIE PECYpPChl, 0OOECIeUNBAIONINE OTABIX U
BOCCTAHOBJICHUE 3/I0POBbS U TPYAOCIIOCOOHOCTH YEJIOBEKA.

OCTETUYECKHE PECYPChl — COYETAHHE €CTECTBEHHBIX (PAKTOPOB, IMOJOKUTEIBHO
BO3/ICICTBYIOIIMX HA AYXOBHbIE OOraTCcTBA YEIOBEKA.




JIEKIIUA 14 SKOJIOI'MYECKHUE TPOBJEMbI COBPEMEHHOCTH

1. [TpoGnemsl 3arpsi3HEHUsT aTMOC(EPHI.

2. BoaHeble pecypcbl, 3arpsi3HEHUE TOBEPXHOCTHBIX U MOJI3EMHBIX BOJ.
3. 3arpsI3HEHME I0YB U COBPEMEHHOE COCTOSIHUE IIOYBEHHBIX PECYPCOB.
4. TIpo6sieMbl OXpaHbl PACTUTEIBHOIO U KUBOTHOT'O MHPA.

1. IIpo6aembl 3arpsizHeHus1 aTMocdepbl.

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

1) Tponochepa — HuxHss yacTh (10-18 kM Tonmuua). 90% maccsl Bo3AyXa; BeCh
BOJISTHOM Tap.

2) Ctparocdepa — cpennsist yacThb (10 60 km). CoiepKUT 030HOBBINCIIOM.

3) Nonocdepa — HapykHasi 4yacTh (COTHH KM). Bce BeliecTBa B HOHU3UPOBAHHOM
COCTOSTHUH.

Cioni Bo3yxa B 50-100 M oT moBEpXHOCTH 3€MJIM — IPU3EMHBIH CIJIOH.

W cTouHMKY 3arpsi3HeHUS aTMOC(hEpHI:

1) Ecmecmeenuvie (npupoomuvie) 3acpsaznumeny: W3BEPIKEHUEC BYJIKAHOB, JICCHBIC
MO’Kapbl, KOCMUYECKast TbLIb.

2) Uckyccmesennvle (aumponozennule) 3aepsa3sHumeiu.

a) MexaHuueckue 3azps3Humenu — BBIOPOCHL  MPOMBIIUIEHHBIX TPEANPUSTUN
(IeMeHTHBIEC 3aBOJIbI), BIM OT CTOPaHMS TOIUTHBA, ¢aka W T.J. OCHOBHBIM HCTOYHHUKOM
3arpsi3HEHUsT aTMOC(Epbl ABIISIETCS MPOMBIIIICHAOCTh (TEIJIOBBIE JJIEKTPOCTAHIIUU U
TOTIKH TTPOMBITIUICHHBIX TPEITTPUATHI).

[Tpumep: yromsuas TOC momuocTs0 700 MBT 32 1 9ac pabotsr BeipadbatsiBaet 500
T COy, 0,151 CO, 71 SOy, 1,7 T NO4.0,05 T yrineBogopooB, 0,7 T MbUIH.

OmauMU W3 TIOCHIENCTBHM \MEXaHUYECKOTO 3arps3HEHUS aTMOC(hephbl SBISIOTCS
MapHUKOBBIN 2P(DEKT U CMOTH.

0) xumuuecxkue 3acpsihumenu — TBIICBUIHBIC WIM Ta3000pa3HbIE BEIIECTBA,
CrIOCOOHBIC BCTYNaTh B XUMHMUECKHE peaKIuu: cepHUCThIN ra3, SO,, SOz — BeIIEIAIOTCS
NpU COKUTAHUM YTJIsl, CAanlleB, HeTH U Jp.; MOJUTIOTAHTHI — TSHKEbIE METAJLIIbI U T. 1.

OgHuMU  U3-~IIOCTEACTBUN XUMHUYECKOTO 3arpsi3HCHHS aTMOC(Ephl SBIISTFOTCS
KHUCIIOTHBIE JTOKAW, U Pa3pyIIEHHUE 030HOBOTO CIIOS.

B) paouoaKkmueHvle 3azpsa3numenu — BBIOPOCHI PAJUOHYKIHJIOB B pE3yJbTaTe
aBapuii Ha\ ADC, B3pBIBOB OpYXHSl MAacCOBOTO TIOPaKE€HHs, OTXOJIbl aTOMHOIO
MPOU3BOAICTRA.

[Tpumep: okono 30 ctpan umeror ADC. 1 peakrop cpeaneit ADC pasen 1000
XUPOoCUMCKX Oom0. PammoakTuBHBIE OTXOABI, OOpaszoBaBmmecs mnpu padore ADC,
octatoTcsi onacHeiMu Ooniee 500 Toic. net. [lmyronus oOpasyercs 180-220 kr/ron, XoTs
450 r ero, paBHOMEPHO pacmpeeieHHbIe B aTMoCc(epe, CTOCOOHBI BBI3BATh PaK JIETKUX y
Kaxaoro >kurens 3emuu. Ilepuon momypacnanga turytonust — 240 TeIc. JeT, cnocoOeH
BbI3BIBaTh MyTauuu yepe3 500 ToIc. JeT.

Bo3zaeiicTBrst aTMochepHBIX 3arpsi3HEHUN Ha KUBBIC OPTaHU3MBbI:

1) 1 epynna onacnocmu — pagvoOaKTHBHBIC BEIIECTBA, 00Opa3ylouecs npu padoTe
ADC, aBapwmii Ha HUX, a TAK)KE B PE3yJIbTATE UCTIHITAHUN aTOMHOTO OPYKHUs B aTMOcdepe.
Haunbonee omacuel — cTpoHnuii-90, ueswit-134 u 137, nmyronuii-239. O6Gnagarot
KaHIeporeHHbIMA A PexTamu.




2) 2 epynna onacHocmu — KOHIICHTPUPOBAHHBIE Ta30BbIe BHIOPOCKI, 00pa3yroIne B
aTMocepe TycThle TOKCHYECKHE TyMaHbl — CMOTH, KOHIIEHTpAIusi 3arpsi3HUTEIeH B
KOTOPBIX B HECKOJbKO pa3 mpebimaer [IJIK. Bri3piBaloT 3a0oseBaHus JbIXaTEIbHOM,
CEPACYHO-COCYAUCTOMN U JIP. CHCTEM OPTaHOB.

3) 3 epynna onachocmu — NOBBIIIEHUE TEMIIEPATYPhI B MPEIeiax TOPOIOB Ha 2-3°C
[0 CPAaBHEHUIO C OKPECTHOCTSMU. Bemer K TEmIoBOMY 3arpsi3HEHUI0 aTMocdepsl,
M3MEHEHUIO TEIUIOBOI0 PEXKUMA, HUPKYJISALUU BO3AyXa U T.1.

JIns u3MepeHus CTENeHU 3arpsi3HEHUs aTMoc(epbl ONPEEsIOT KOHIICHTPAIKIO
MIPUMECEN B Mr/m° Bozayxa. CopepkaHue MbUIM W a’po30Jied OMpPEeAeatoTs N0 HUX
BBIIIACHUIO B I/M° 3eMHOl noBepxHocTH. KauecTBO BO3lyXa XapaKTepuU3yercst Npu
oMot [TJIK 3arpsasuureneit. st kaxnoro 3arpsizaurens — cpost [1JK.

MeporpusiTus 1o oxpaHe arMoc(epHoro Bo3ayxa:

1) coBepiieHCTBOBaHUE, pa3pabOTKa M BHEAPEHUE TEXHOJIOTHH, \MCKITIOUAIOIINX
BBIJICJICHUE TOKCUYHBIX BEILIECTB;

2) yAydllleHHE COCTaBa Pa3NYHbIX BUIOB TOILUIMBA;

3) WUCHOJb30BAHUE OYUCTHBIX COOPYXKEHHUU U CO3aHWE MAJIOOTXOJHBIX U
0€30TXO/THBIX TEXHOJIOTUYECKUX MPOIECCOB;

4) pa3MmenieHUE HMCTOUYHHMKOB 3arps3HEHUs BO3JyXa Ha OCHOBE TIIATEIHLHOIO
aHanm3a reorpaduueckux 0COOCHHOCTEN PeTHoHa;

5) pacuimpeHue u pauMoHaIbHOE pa3MEIICHUE 3€ICHbIX HACAKICHUN U CAHUTAPHO-
3alIUTHBIX 30H B TOPOJIAX.

2. BoaHble pecypcsl, 3arpsisHeHHe NOBEPXHOCTHBIX M 03€MHBIX BOJL.

['ycrora peunoii cetu B bemapycu'— 25 km/100 km°. Ha Teppuropun bemapycu —
20,8 ThIC. pek, obmieit quuHol 90,6 ThIC. kM, cBhIe 90% - BOJAOTOKH, JJIMHA KOTOPHIX HE
npesbimaer 10 kM. Kpynueie peku — 3anagnas /suna, Heman, 3ananueiii byr, duenp,
[Tpunare. B benapycu cBbimes10 Toic. o3ep (Hapous — 8 ThIC. KMZ). Ha 1 xwurens
npuxonures 20 M MIPECHOM, BOJABI B CyTKM. OJHAKO BOJA CWIBHO 3arpsA3HSACTCA.
OCHOBHbIE 3arpsA3HUTENN ! HEPTEIPOTYKThl, aMMOHUIMHBIN U HUTPATHBINA a30T, (HEHOIBI,
OpraHu4eckue U OMOLeHHBIE BEIIECTBA, COJIM TKEIbIX MeTauioB. Ha coBpemeHnHoM »Tane
MUHEpaJI3alus MPUPOIHBIX BoA Bo3pocia Ha 20%.

JUIst onpeAeIIeHnsl Kilacca 3arps3HEHUs MOBEPXHOCTHBIX BOJ IPHUHSTA CIENYIOIIAs

rpajarys:

1) | ~oucup uncras Boaa; 2) |l — gucras Bona; 3) |1l — ymepenno 3arps3aeHHast; 4)
IV — sarpssuennas; 5) V — rps3Has; 6) VI — ouens rpssHas; 7) VIl — upe3BbryaitHo
IpsI3HASL.

HaubGonee rpsznoit sBnsiercss peka CBuciaoub HUXE ropoga Muncka. B 1992r. B
CBHEITOUb EKECYTOUHO COPACHIBATIOCH 705 THIC. M® CTOYHBIX BOJI.

K knaccy 3arpsi3HeHHbIX OTHOCSTCS:

1) p. CBucioub — r. MUHCK;

2) p. Myxosen — r. Koopun, )Kabunka, bpecr;

3) p. Peita — ¢. PagBanunuu;

4) p. Jlecnas — r. Kamener;

5) p. Accenbna —r. bepesa;

6) p. ¥Y3a —r1. ['oMenb;

7) p. Auenp — r. Morurnes;

8) Bogoxpanunuie Jlommia — r. MUHCK.



3arps3HEeHHsl BOJI — W3MEHEHHWE COCTaBa WM CBONCTB BOABI B PE3yJbTaTe
MIPOU3BOICTBEHHON U OBITOBOM JEATEIBHOCTU HACETICHUSI.

VI cTOYHMKY 3arpsI3HEHUS BOJIOEMOB:

1) Bvimosvie u npomuluinieHHble CIOKU

a) He()TAHOE 3arpsA3HEHUE BOJOEMOB — MpU cOpocax HEOUYUIIEHHBIX CTOYHBIX BOJI
HedTerepepadaTHIBAIOIUX W HEPTEXMMHYECKUX  TNPEATNPUATHH,  BOAHBIA U
KEJIE3HOJIOPOKHBIN TPAHCIIOPT; CTOKH HeTeba3, rapaxeil, MaCTepCKUX U T.1I.

0) oTXoABbl UEUIIOJIO3HO-OyMaKHOM, XMMHYECKOM, METaJUIypruuecKkou \, u
nepeBooOpadaThIBaroIIeHi MPOMBIIIIEHHOCTEH.

B) OTXO/Ibl aTOMHOM MPOMBIIIEHHOCTH (PaJMOaKTUBHOE 3arpsi3HEHUE BO{OEMOB).

') OBITOBBIC CTOKH (KaHAIHM3AIUS U OTXOBI OBITOBOM JESTETHHOCTH YEIOBEKA).

2) Bvlopocst monaueHo-cMazouHbix NPOOYKmMoe dgueamelieli 600H02Q MpAHCNopma.

3) IIpodyxmsi eHuenuss cmeosios 0epedbes npu cniadee iecq.

4) Yoobpenus u sooxumuxamol ¢ ¢/X nouaell, cmMblmble 00HCOeGBIMU ULU MATbIMU
800aMuU.

Buel 3arpsa3HeHUil BOJIOEMOB:

1) Munepanvroe 3acpssneHue — CTOYHBIC BOJIBI ¥C\COICPKAHUEM Pa3IUYHBIX
MUHEPAJIBbHBIX COJIeH (MecKa, TJIMHBI, KUCIIOT, IIeJI0uei, MUHePAIbHBIX Macell U JIp.).
HcTounnku MUHEPAIBbHBIX 3arpsA3HEHNN: METAJUTyPrUY€eCcKHue,

HedTenepepadaThIBaOIINEe, TOPHOI00BIBAIOIINE, MAIUAHOCTPOUTEIbHBIE MTPEPUATHUS.

2) Opeanuueckoe 3aeps3HeHue — OBITOBBIC/CTOKH TOPOJIOB, OTXOIbI KOKEBEHHBIX,
[EJUTI0JIO3HO-0YMaXKHBIX, TMBOBAPEHHBIX U Jp. HPOU3BOICTB.

a) OMOJIOrMYECKUE 3arpsI3HUTENU:

® pACTUTENbHBIE — OCTATKH, OyMaru, pacCTHUTEIHLHOIO0 Macia, OCTATKH ILJIOJ0B,
OBOILIEH, PACTUTEIBHBIX-KOPMOB U Jp. OCHOBHOE 3arps3HSIOIIEE BEIECTBO —
YTIIEPOA.

® OKUBOTHBIC — (PU3UOJIOTUYECKUE BBIJICTICHUS YEJIOBEKA W >KHUBOTHBIX, BOJIBI
00€H, OCTAaTKHU >KMPOBBIX U MYCKYJIbHBIX TKAaHEW, KJIeeBbIe BEIIECTBA U JP.
OCHOBHOE 3arps3HSIONIEE BEIIECTBO — a30T.

0) OGakTepualbHbBIC 3arPSI3HUTENH: JPOKKEBBIE U TUICCHEBBIC TPUOKH, OAKTEPUH U
MUKPOCKOMUYECKHE“BOJOPOCTH, CTOKH KOKEBEHHBIX 3aBOOB, OOJIbHUI], BETEPUHAPHBIX
Je4eOHMII U T. ]I,

3) Tennosoe 3aepsaznenue — cOpPOC HArPEThIX CTOYHBIX BOJ Hpeanpusatuii u TOC.

[Tpumep: mpeanpuaTUs CIIyCKarOT BOAY, HarpeTyro 110 30°C. PesynbTar — niserenue
BOJIBI U3-3d PA3BUTHSI BOJOPOCIEH, pa3iokeHue OMOMAacChl — YMEHBIIEHUE KOJIUYECTBA
O, —'pa3BuTre aHA3POOHBIX MPOLIECCOB — YCUIIEHHE TOKCUYHOCTH 3arpsi3HUTENECH.

LlocnencTBus 3arpsi3HeHUs THAPOCHEPHI:

ITog BO3aEHCTBUEM 3arps3HSIOMIMX BEIIECTB B IMPUPOJIHBIX BOAAX MPOUCXOMAST
HU3MEHEHHUSI, KOTOPbIE MOXKHO MOJIPa3ACIUTh:

1) Ilepsuunvie usmenenuss — CICACTBUSA MPSIMOTO JCHCTBHS TOKCUYHBIX BEIICCTB Ha
MIPUPOJIHBIC BO/IBI;

2) Bmopuunvle usmenenuss — IpY B3aMMOJICUCTBUH 3aTrPS3HSIONINX BEUIECTB MEXKITY
co0O0# WJIM COCTaBHBIMHU YaCTSAMH BOJIbI — 00pa3ylOTCS HOBBIE BEIIECTBA, OKA3BIBAIOIINE
HETaTHUBHbBIEC BO3/ICHCTBUS;

3) Tpemuunvlie usmeHeHusi — HApPYIIEHHE B3aUMOCBS3EH B XHMHUYECKHX U
OMOJIOTMYECKUX MPOIECcCax B BOJOEMAaX — CHUKEHUE MPOAYKTUBHOCTH BOJIOEMOB.




JlmHaMuKa N3MEHEHUI B BOJIOEMaX 1O BO3JACHCTBUEM 3arpsi3HUTEICH:

1) mosiBieHre Ha MOBEPXHOCTH BOJABI MATEH, IUICHOK, XJIOMNbEBUIHBIX CTYCTKOB U
JPYTUX BEIIECTB;

2) OTJIO)KEHHUE ATHUX BEIIECTB Ha JHE B BUJIE OCAJIKOB;

3) U3MEeHEeHHe MPO3PAYHOCTH, TEMIIEPATYPHI, [[BETA, BKyCa U 3araxa BOJIbl;

4) yMeHbIIIEHUE KOJIMYeCTBa pacTBopeHHOro Oy;

5) U3MEHEeHHE XapaKTepa pEaKIHWH Cpelbl, IOSBJICHUE HOBBIX BEIIECTB U
COCJIMHCHUN;

6) W3MEHEHHE KOJIMYECTBAa M BHJIOBOTO COCTaBa OakTepuii — TMOsBICHUE
00JIe3HETBOPHBIX OAKTEPHiA;

7) U3MEHEHHE BUJOBOI'0 COCTABA W YMCIEHHOCTH MOJUIIOCKOB, PBIO W, JIP* BOJHBIX
KUBOTHBIX;

8) MCue3HOBEHNE BOJHBIX JKUBOTHBIX;

9) 3apactaHue BOJOEMOB BOJOTIOOMBBIMU PACTCHHSIMU U .O0pa30BaHUE HA JHE
WJIMCTBHIX HAHOCOB (3a00J1auBaHue).

MeponpusTus 1o oxpane rupocqepsl:

1) pa3zpaboTka u co3/ilanue OECCTOYHBIX TEXHOIOTUYECKHUX CUCTEM;

2) nepepaboTKa OTXO0B MPOU3BOJICTBA JIJIsl MOTYUECHUS BTOPUUHBIX MaTepUaTIbHBIX
PECYPCOB;

3) co3gaHue TaKUX MPOIIECCOB IS MOTYYCHUSL HEOOXOAMMOM MPOAYKIIMH, KOTOPHIE
OBl UCKITIOYATH 00pPa30BaHNE TOKCUYHBIX OTXO/I0B;

4) co3maHue TMPOMBIIUICHHBIX KOMIUIEKCOB) 00ECTICUNBAIONTUX 3aMKHYThIE TTOTOKU
CBHIPbsI U OTXOJ/I0B IIPOU3BOJICTBA;

5) OYMCTKA CTOYHBIX BOJ:

a) MEXaHUYECKasi — C TOMOIILI0. OTCTOMHUKOB, JIOBYIIIEK U (PHUIIBTPOB;

0) xuMuyeckas — 100aBJICHAE B CTOUYHBIE BOABI PEAr€HTOB, BCTYMAIOIINX B PEAKIIUU
C TOKCHKaHTaMH, B pe3yJIbTaTe 4€ro MoCJIeIHNE BhINAAAI0T B OCAJIOK;

B) Owuonoruyeckas | —\ HCIOJIb30BAHHUE MHUKPOOPTAaHU3MOB ISl  pa3pylleHUs
OpPraHUYECKUX U MUHEPAIbHBIX 3arpsI3HCHUM.

3. IIpobaema-3arpsi3HeHNs IOYB U MePbI 10 60pbie ¢ HUM.

3emenbHbIC, (IIOYBEHHBIE) pPeCypcbl — COBOKYINHOCTb 3E€MEJIBHBIX MaCCHBOB,
HCIIOb3YEMBIX MIM JOCTYITHBIX JJISI UICTIOJIb30BAHMS B XO3SMCTBEHHBIX LENSX.

I'mapBas DprUYMHA UCTOLIECHUS 3€MENIBHBIX PECYPCOB — IPO3UA MOYB.

JPo3usA — MPOLECC Pa3pyLIEHUs U NEPEHOCA MOYBBI U MOACTUIAIOIINX €€ MOPOJ
BOZIOM, BETPOM WJIHM B PE3YJIbTATE XO3IUCTBEHHOM JEATEIBHOCTH YEI0BEKa.

Bunabi 3po3uu:

1. TexHorennass 3po3usi MOYB — OOYCIIOBJI€HA XO3SMCTBEHHOM AESTEIbHOCTHIO
gyesioBeka. IIpM4MHBI TEXHOTE€HHOM YPO3UH:

1) [Tog3eMHbIE U OTKPBITHIE Pa3pabOTKH MOIE3HBIX UCKOMAEMBbIX;

2) Sl noxXuMUKaThl U U30BITOYHOE BHECEHNE MUHEPATIbHBIX YA00OPEHUM;

3) [IpompbltuieHHBIE OTOPOCHI U CTPOUTENBHBIN MYCOD;

4) CBaJIKu TOPOJIOB;

5) VmioTHeHHE TOYBBI B PE3yIbTAaTE€ UYPE3MEPHOrO JABIICHHS HA HEE XOIO0BOM
YacThIO C/X MAIlIMH U KOJIECaMU aBTOMOOUJIEH.

2. BerpoBas M BOAHasi JpPO3UA — HE CBA3aHA C JEATEIBHOCTBIO YEJIOBEKA,
00yCIIOBJIEHA €CTECTBEHHBIMU MPOLIECCAMMU.




bopn0a ¢ ucronmeHueM 3eMeJbHbIX PECYPCOB:

['maBHOE cpencTBO OOpPHOBI — MeJMOpanusi 3eMelib — CHCTEMa MEpONpPUSITHIA,
HaIPaBJICHHBIX Ha YJIydIIEHWE BOJHOTO PEKMMa M TOYBCHHBIX YCIOBUH TEPPUTOPHHU.
OOecrnieunBaeT TMOBBIIICHUE IUIOAOPOJAUS TIOYBBl M PAlMOHAIBHOE WCIOJIb30BAHUE
3eMeJIbHBIX PECYpPCOB.

MenuopaTuBHbIE MEPONIPUSITHUS:

1) oporieHue u oCyllIeHHUE 3EMEITb;

2) peryaMpoBaHUE TCUCHUS PEK U TTOBEPXHOCTHOTO CTOKA BOJIBI;

3) YyCTPONCTBO TUAPOTEXHUIECKUX COOPYKEHUH C IENTbI0 TIPEIOTBPAIICHUS 9PO3UN;

4) ynyuiienre PU3NKO-XUMUYECKUX CBOMCTB MOYBHI;

5) MOYBO3AIIUTHOE JIECOHACAKICHUE;

6) yOOpKka M YHUYTOXKEHHE KYCTAapHUKOB, BAJIYHOB W KaMHE,{ BBIDABHHUBAHUE
MTOBEPXHOCTH TIOYB.

Bce mepeuncieHHbie MeTHMOpPAaTUBHBIE MEPOTPUATHS HAIMPaBJICHBI HA YIYYIICHUE
MMOYBCHHBIX YCIOBUH U OXPaHy UMEIOIIMXCS 3EMEIIbHBIX PECYPCOB.

Oxpana 3emeslb — KOMIUIGKC CIOXHBIX TEXHUYECKWX U OHOJIOTrHYECKHUX
MEpPOTIPUSATUN, HANPABJICHHBIX HAa BOCCTAHOBJICHHE MPOAYKTMBHOCTH W CAHUTAPHOTO
COCTOSIHUS 3€MEJIb U YIIYUIIEHUE UX ACTETUYECKOro O0JIHKA.

JUIst TOCTHKEHUS TIOCTABJICHHBIX 3a7a4 MPUMEHSCTCS PeKyJbTHBALMS 3eMejib —
COBOKYITHOCTh MH)KEHEPHO-TEXHUYECKUX, METUOPATMBHbBIX, arpOTEXHUYECKUX MU JIPYTUX
MEPOTIPUATHNA TI0O BOCCTAHOBIICHUIO OMOJIOTMYCCKOW MPOAYKTUBHOCTH W YIYUIICHUIO
BHEITHET0 00JIMKa HAPYIICHHBIX 3€MEb.

2 3Tana pekyJbLTUBALNH:

1) Topnomexnuuecxkuti >man; WOITOTOBKA TEPPUTOPUU JUISI OCBOCHUS —
IUTAHUPOBAHUE OTBAJIOB, BBIPABHUBAHWE TIOBEPXHOCTH, HAHECEHHWE Ha ITOBEPXHOCTH
IJI0JIOPOTHOTO (TYMYCHOTO) CJ10sL fiOUBBI, METMOPATUBHbBIE PAOOTHI.

2) Buonocuueckuii 3mani, MEPOIPHUITHS IO BOCCTAHOBJICHHIO OHOJIOTMYECKOIO
TUIOJOPOAMS TIOYB — TOCaAKA MIPEBECHBIX MU KYCTAPHUKOBBIX PACTCHHM, BBIPAITUBAHUC
C/X KyIBTYP.

4. I1p00.1eMbL.OXPAHBI PACTUTEIbHOI0 M ?KHBOTHOI0 MHPA.

B cBs3u ¢\ ycuiIeHMEM aHTPOIOIr€HHOM HArpy3KH YBEIWYMBACTCS TEHACHUHUS K
00€IHEHUIO BUJIOBOTO pa3HOOOpa3usi €CTECTBEHHON paCTUTEIHHOCTH U KMBOTHOTO MUpA.
Muorue Buapl Bcuesnu ¢ juia 3emiad. B 1978r. Ha 14 renepanbHoit accambiee MCOII
BIIEPBBIC ' HOJHUMAETCS MpoOIeMa COXpPaHEHHUS OMOJOTMYECKOro pPa3HOO0Opa3vs BHJIOB
HE3aBUCHMO OT MX DKOHOMHYECKOrO 3HadeHMs — co3nanne MesxxkayHapoanoit KpacHoit
Kuuru.

1974r. — na teppuropuun CCCP coznana Kpacnasa Kuura CCCP.

Bce oxpansiemblie BUabI B KpacHoi KHUre nojaeaeHbl HaA KATErOpuM:

1 kamezopus (CR): Buapl, HaAXOJAIIMECS TOJ YrpO30W HMCYC3HOBEHUS, CIIACCHHE
KOTOPBIX HEBO3MOXHO 0€3 OCYIIECTBJICHMS CIEHHAIBHBIX Mep (EeBpoIeiickas HOpKa,
4yepHo300asi Trarapa, CKoma, 3Meesisl, OOJIbIION MOJOPIUK, OpJaH-KapiuK; CTEpIsiib,
pyubeBas gopesnb, OOBIKHOBEHHBIM XapUyC, ChIPTh, ycad; KEeMUy>KHUIIAa OOBIKHOBEHHAS;
XBOIII MOJIEBOM, MUXTa Oenasi, JamyaTka CKallbHasl, SITPHIIIHUK MY>KCKOH ).

2 kamezopus (EN): BUIbI, YHCICHHOCTh KOTOPBIX €Ille OTHOCHTEIBHO BEJIHKA, HO
COKpaIaercss KaracTpopuiIecku OBICTPO, YTO B HEJAJICKOM OYAYIEM MOXKET TOCTaBUThH
UX TOJ Yrpo3y HMCUE3HOBEHHs (€BpONEHCKHI 3yOp, phICh, OPEITHUKOBAs COHS, OYpbIii




MeBeh, THUTAHTCKAash W Majlasg BEYCPHUIIA, Mayas TOoraHka, OOibINas BbIb, CEPHIN
KypaBlib; OOJOTHas ueperaxa, MesHKa; KaMbIoBas kaba; OpOHEHOCEIl CBs3aHHBIH,
KYK-OJIEHb, IIIMEJIb MOXOBOW; MJIayH OOBIKHOBEHHBIN, KyBIINHKA Oemas).

3 kamezopusa (VU): penxve BUAbL, KOTOPHIM B HACTOSAIICE BpEMs €Ie HE T'PO3HT
MCYE3HOBEHHE, HO BCTPEYAIOTCS OHU B TAaKOM HEOOJBIIOM KOJIUYECTBE, YTO MOTYT
MCYE3HYTh NPH HEOIArONMPUATHOM H3MEHECHUU CPEIbI, TIOJT BO3ICHCTBHEM MPUPOIHBIX WITH
aHTPOTIOTeHHBIX (HaKTOpOB (0Oapcyk, cepolekas IOraHkKa, YEpHbIA aucT, 3eJIEHYyK
HETapHbIN; KyObIIIKa xenTasi, charaym Jlunoepra).

4 kamezopusa (NT): BUIbBI, YUCICHHOCTh M COCTOSTHUE KOTOPBIX BBI3BIBACT TPEBOT'Y,
OJTHAKO, HEJIOCTATOK CBEJEHUHN HE MO3BOJISIET OTHECTH UX HU K OJJHOM U3 BBIIICYKA3AHHBIX
KaTeropui (cajoBasi COHsS, pbDKas Uarwis, onsnka; rpeder; duaumyc; xapas rpyoas,
napMenus capajaro3Has).

JIisi coxpaHeHHUsT BUIOBOTO Pa3HOOOpa3usl KUBOTHBIX W PACTCHUN \OCYIIECTBIISIOT
P Mep, TAaKUX KaK CO3JaHHe 3aITOBEIHIUKOB, 3aKa3HUKOB, HAIIMOHAIBHBIX TIAPKOB U JIP.

3anmoBeIHUK — 0c000 OXpaHseMas MPUPOJHAS TEPPHUTOPHS, HABEYHO H3bATAS W3
XO3SUCTBOBAHMUSA, HA KOTOPOH OXPAHIETCS BECh MPUPOTHBIM KOMIWICKC, U BBITOIHIIOTCS
Hay4YHbIE UCCIIC/IOBAHUA.

3aKka3HMK — TEPPHUTOPHSA, Ha KOTOPOH B TEUCHHWE ONPEIEICHHOTO Iepruoja
YCTaHOBIIEH PEKUM OXpaHbl )KHBOTHBIX, PACTCHUN HU\IPYTUX KOMIIOHEHTOB MPUPOIHOTO
KOMILJIEKCA.

HanuoHajibHbIE mapk — oxpaHseMas {TepPUTOpPHUS, TPEICTABIAIOMAS OCOOYIO
HKOJIOTHYECKYIO, HCTOPUYECKYIO U JCTETHYECKYIO IEHHOCTh. OXpaHseT TPHUPOIHbIC
KOMITJIEKCHI.

IIpupoanslii mapk — TEpPpPUTOPHs, BBIACTSEMAas [JII OXPaHbl MPHUPOIHBIX
naHAmadToB, a TakKe TSl OTAbIXA B-TYPU3MA.



JIEKIIUA 15 OCOBO OXPAHSAEMBIE ITPUPO/IHBIE TEPPUTOPUN

Oco000 __oxpansiemble npupoanbie _Teppuropun_ (OOIIT) onpeneneHsl
3aKOHOAATeNbCTBOM PecnyOnuku benapych kKak y4acTKM 3e€MJIM C YHUKAJIbHBIMH,
STAJIOHHBIMH WJIM WHBIMH IIEHHBIMH TPHUPOJAHBIMU KOMIUIEKCAMHU H OOBEKTaMH,
UMEIOIIMMU 0C000€ IKOJIOTUUECKOE, HAy4YHOEe, UCTOPUKO-KYIbTYPHOE, ICTETUYECKOE
U WHOE 3HAYCHUE, U3BATHIE MOJTHOCTHIO WM YACTUYHO W3 XO3SHUCTBEHHOTO 000poTa,
B OTHOILIEHUU KOTOPBIX YCTAHOBJIEH OCOOBIN PEKUM OXPaHbl U UCTIOIH30BAHNUS

OCHOBHOW 11eJ1bK0 OOBSBICHUS TEPPUTOPUN OCOO0 OXPAHSIEMBIMHNIBIASETCA
coxpaHeHue OHOJOTHYECKOr0o | JaHAmagTHOro pasHoobpasus. «OupeseneHbl
CIIEAYIOIINE BUBI 0CO00 OXPaHSEMBIX MPUPOIHBIX TEPPUTOPHIA:

1) 3amoBeIHHKH,

2) HalMOHAJbHBIC MAPKH,

3) 3aka3Huku (JTaHAmAadTHBIC, OMOJIOTHYECKHE, THIPOIOTHUCCKHE W BOJIHO-

OO0JIOTHEIE),

4) maMATHUKU TPUPO/IBI.

IIo cocrosuuto Ha 01.01.2001 r. oOmasg mumoOmAAL 0CO00 OXpaHSAEMBIX
NPUPOIHBIX Tepputopuil bemapycu cocraBusna | 1573,3 Tteic. Ta wm 7,6% oOT
TEPPUTOPUH CTPAHBL.

B mnactosimee Bpemsi Ha TEpPUTOPHMI. PECIyONMKH (DYHKIIMOHHPYIOT H
OXpaHAIOTCA TocyAapcTBOM: bepesnHCkuli, 6nochepHbIii  3alOBEIHUK, YEThIPE
HalMoHanbHbIX napka (“benoBexckasJlyma”, “bpacnaBckue ozepa”, “IIpunsrckuii”
u “Hapouanckuii”), 552 3aka3Huka U 881 nmaMaTHUKOB npupoabl. Cpeau mociIeTHIX
JBYX KaT€ropuil pa3andaroT 00bEKThl PECITyOJUKAHCKOTO U MECTHOT'O 3HAYEHUS.

HaubGonemee pazsutue cucrema OOIIT nonyunna B bpectckoit, BureGckoit u
I'poguenckoit obmactsax (coorsercTBeHHo 12,9%, 8,5% u 8,0% teppuropun). Menee
BCEr0 0CO00 OXPaHACMBIX TPHUPOAHBIX TEPPUTOPUN uMeeTcss B MoruiaeBcKon
obnactu, rae ux obmias miomanb cocrapiser 107,6 Teic. ra wiu 3,7% Tepputopun
o0racTH.

OcunoBupie QOIIT beaapycu:

1) Bepe3nHCKHii TOCYIapCTBeHHbIN OnochepHbii 3anoBeaHuk (81,0 ThIC. ra) —
1925 roa “ooOpazoBanusi: CoOXpaHEHHE TUNUYHBIX H YHUKAIBHBIX MPUPOIHO-
JaHAMA(THBIX KOMIUIEKCOB TMMOA30HBI IMPOKOIMCTBEHHO-EIOBBIX TMOATACKHBIX
JIECOB, M3YYCHHE B HUX €CTECTBEHHBIX MPOIIECCOB U SIBJICHUHN U pa3paboTKa HAyYHBIX
OCHOB OXpaHbl IPUPOJIbI U IKOJIOTUYECKOTO POCBEIICHUS.

2) BenoBexckas myia (rocy1apcTBEHHOE 3aIOBEAHO-OXOTHHYBE XO3SMCTBO)
(88,1 ThIc. Ta) — 1940 rom obOpazoBanus: CoXpaHEHUE YHHKAJIbLHOIO MPUPOIHOIrO
KoMIUIeKca TunuuHoro st PecnyOnuku benapyce um EBponbl u oOecrieueHue
€CTeCTBEHHBIX mpoiieccoB ABooIuu. C 1991r. — HanmoHanbHbIN mapk (96 ThIC. ra —
miomaas ¢ 1999r.)

3) [punsarckuii (rocyaapcTBEeHHBIN 3anoBeaHuK) (82,4 Thic. Ta) - 1969 Ton
oOpa3zoBanusi: CoxpaHeHHE B E€CTECTBEHHOM COCTOSHUM YHUKAIBHOTO IS
benopycckoro [lonechs nanamadTa u u3ydeHue Ha ero 0ase U3MEHEHU B IPUPOJIE B
cBsi3u ¢ ocymieHueM 3emenb llonecckoit Hu3menHoctu. C 1996r. — HalMoHaNbHBIM
napk (82,5 TeIc. Ta).




4) HauwmonaneHbii napk bpacmaBckue o3epa (69,1 Teic. ra) — 1995 roxa
oOpaszoBaHus: CoxpaHeHHE MPUPOAHOrO KomIuiekca bpaciaBckoil rpymmbl o3ep U
TeHETHYECKOro (POH/Ia PACTUTEIBHOCTU U KUBOTHOTO MHPA.

5) Hamwonaneubeii  mapk  Hapouanckuit (94,0 T1hIc. Ta) — 1999 ron
oOpazoBanus: CoXpaHEHHE YHUKAIBHBIX MPUPOAHBIX KOMILIEKCOB, 00Jee MOJIHOE U
3 PeKTUBHOE HCTOJBb30BAHUE PEKPEAIMOHHBIX  BO3MOXKHOCTEH  IPUPOIHBIX
pecypcoB Msiienbckoro pamoHa.

ChopmupoBannass  cuctema  OOIIT  pecnyOnuKaHCKOro  3HAYEHUS
NpeACTaBseT Bce HauOoJiee 3HAYMMbIE BH/bI NPUPOAHLIX JIKOCHCTEM ‘U MX
COYETAHMI:

1) Haubonee xkpymHyr TIpymlmy, BKIOYamImyr 35 o0wCkToB (27,8%)
cocrapisiror  OOIIT, mnpexacrapisionue BOAHO-00J0THBIE yroabsi (“EnpHs”,
“Onpmanckue 6omora”, “Jlukoe” u psa APYrux). 3HAUNTENbHAS HACTh 3aKa3HUKOB U3
ATOM rpynmbl ObUIA CO3/IaHA B LENAX OOECIEeUeHHs] OXpaHbl MECT MPOU3PACTAHUS
KITIOKBHI (18 00BbekToB). Cpenu HuX HanbOonee 3HAYMMBIMU SIBISIIOTCS “bykuaHckuii”,
“bopckuir”, “OMenbIHOBCKHI, “MaleBUUCKUA U PARAPYTUX.

2) Muorouncnennas rpynmna OOIIT npeacrasisier JecHble IKocHCTEMBI - 31
00beKT (26,4%). Ocoboe MeCcTO Cpeau HHX 3aHHMAIOT OMOJIOTHYECKHE 3aKa3HUKH,
CO3MaHHBIC JJIi OOCCIEUYCHMS] OXpaHbl IICHHBIX, JICKAPCTBEHHBIX pacTeHW - 12
3aka3HukoB (“ComnonkuHckuii”, “bapanoBusickuia”, “CroHUMCKuUir” 1 p.).

3) OcnoBHoit 1enpio co3manus 18, QOIIT (25,0%) sBuIoCh obOecrieueHne
OXpaHbl 03ep WM 03epPHbIX IkocucteM.~Cpenu Hux Hapouanckue u bpacnaBckue
o3epa, ozepa Puun, Jlonroe, Kpuoe; Ocsest, CensiBa u ip.

4) OOIIT, mnpencraBiAIOUIME HCKIIOYUTEIBHO OOraTthie 10 BUIOBOMY
pazHooOpasuio mnoiiMeHHbIe  IKoeucTeMbl (9 00bekToB) — “Cpemusas [lpunsats”,
“ITaenpo-Coxckuit”, “OnpmMaHckue 60y0Ta” u ap.

5) OOIIT, npenctaBiIsgioOmNIKe IKOCHCTEMBbI CJI0KHBIX 10 _JaHamagTHoi
CTPYKTYPE PEeYHbIX\ A0JHH, a TakKXe IPUPOJHbIC KOMIUIEKChI y HCTOKOB pEK
IPE/CTaBIEHbl BEERO S O0OBEKTaMHU, CpeAu KOTOPBIX 3aKa3HUKH “‘Mo3sblpckue
oBparu”, “BepxHeBmieHckuii”, “IIIBakmTer” u ap.




IMMPABOBBIE OCHOBBI OXPAHBI OKPYKAIOIIEN CPEbI

1. ITonsATHE M 3HAYEHHE MPABOBOUW OXPaHbI MPUPOIBI.
2. IIpupomooxpanHoe 3aKOHOATENLCTBO B Pecrrybnuke bemapyce.

1. IloHsiTHE U 3HAYEHNE PABOBOI 0XPaHbI NPUPObI.

s HOpPMAaJIBHOTO TIOJIHOLIEHHOTO CYIIECTBOBAHMS TpakJaH B CBOOOJHOM
oO1ecTBe He0OXoAuMa OaronpusTHasl OKpysKaroias cpesa.

HeratuBHbie sBJICHUS, NPENATCTBYIOIIME OCYIIECTBICHUIO IIpaBa TpakIaHd ~Ha
0JIAarONPUATHYIO OKPYKAIOIIYIO CPEyY-

1) Obvexmuenvie npuyUHbL.

- Hew3OEXHBIE  TOCIEACTBUS  HAYYHO-TEXHHYECKOro  IIporpecca C  €ro
MHTEeHCUUKAIMEe MpPOU3BOJACTBA, XUMH3AIUEH CEIbCKOr0 X035HUCTBA, POCTOM TOPOIOB,
TpaHCIOPTa, CBSI3U, BO3IEUCTBUEM HA MUPOBOW OKEaH U 030HOBBIN CJIOW;

2) CybvexkmusHble NPUYUHbL:

- HEJOCTaTKH YNPABJIEHUS OXPaHOW MPUPOABI, HEPA3BUTOCTh HSKOJIOTHMUYECKOTO,
MPaBOBOI0, TMOJUTHUYECKOTO CO3HAHUS MHOTHMX TpakAaH,» HEIOCTaTOYHOCTh UX
AKOJIOTUYECKON MH(OOPMUPOBAHHOCTH.

B cBs3u ¢ oueBMAHOW HEOOXOAMMOCTBHIO, BO MHOI'MX CTpaHaxX IPOBOJUTCS IIeNas
cepus MEpPONPUSTUM, HANPABICHHBIX HAa YCWICHHE\ OXpaHbl OKPYXKaIOlIeH Cpeabl U
VIIYUIICHHE JKOJIOTHYECKON OOCTAaHOBKH, CO3MAIOTCSI MPABOBHIE OCHOBBI MPABMWIHHOTO
MIPUPOAOTOJIHL30BAHUSI.

IIpaBoBasi __oxpaHa _NpPHMPOABLI \-\ “BTO COBOKYIIHOCTb TOCYJapCTBEHHBIX
MEpPONPUATUNA, 3aKPEIUICHHBIX B MPaBE€ M OCYIIECTBISIEMbIX B LEJISIX COXPaHEHUS U
yIy4IIeHUsT  OJarONpHUSATHBIX  OPUPOJTHBIX  YCIOBUH  JUISI  JKU3HU  YEJIOBEKa,
MPENYNPEKICHAS BPSTHOTO BIMSHUS 001IECTBAa HA OKPYIKAIOIIYIO TPUPOTHYIO CPEY.

2. ITpupo10oXpaHHOE 3aK0HOAATEebCTBO B Pecny0mnke beaapyce.

B Pecny6nuke benapyer nMeercs cucteMa IpUpPOI00XPAHHOTO 3aKOHOIATENIbCTRA,
SBJISIFOLLIETOCS] COCTABHOM UACTHIO ITPaBa.

[IpaBoBas oxpaHa OKpY)KaroIIed Cpeapl OCHOBBIBAETCS, IIPEXKIAE BCETO, Ha
Koncruryuum » rocynapersa. B coorBercTBUM € MNOJOXKEHUsIMUA KoHCTUTYyHMU
Pecnyonuku benapych 1994r., kaxaplil rpakJlaHMH HMEET MpPaBO Ha OJIArONPHUATHYIO
OKPYXKaILIYI0 CPeAy U Ha BO3MEILIEHUE BPEa, IPUUMHEHHOTO HAPYIIEHUEM 3TOrO IIpaBa.
Henpa, Bofbl, jeca COCTaBISIOT MCKIIOYUTENbHYIO COOCTBEHHOCTh IOCYJAapCTBa. 3€MIIU
CENbCKOXQ3MCTBEHHOIO HA3HAYEHUs HAXOIATCS B COOCTBEHHOCTHM TrocyaapcTBa. Psj
Ba)KHBIX IPUPOJOOXPAHHBIX MOJOKEHUN UMEETCS B CIEAYIOIUX cTaThaX KoHcTUTymu:

Cratbs 45

I'paxxnanam PecniyOnuku benapych rapaHTupyercs... MpaBO HA OXpaHy 3710pPOBbs
o0ecIeynBaroIeecss MEpaMu Mo 03J0POBICHUIO OKPYXKAIOIEH Cpebl.

Cratbs 46

Kaxxnprii nMeeT mpaBo Ha OJIATONPHUATHYIO OKPYXKAIOIIYIO Cpelly U Ha BO3MEIIEHUE
Bp€J1a, NPUYMHEHHOT O HAPYIICHUEM 3TOrO IIPaBa.

l'ocymapcTBO  OCyIIECTBIISIET KOHTPOJIb 3@ PAUUOHAIBHBIM HCIOJIb30BAHUEM
OPUPOJHBIX PECYPCOB U VYIYYUIEHUEM YCIOBUM JKM3HU, a TaKXKE OXpaHOH WU
BOCCTAHOBJICHUEM OKPY>KAIOIEH CPEbI.




Cratbs 107
[IpaButensctBO  PecnyOnmuku  bemapych  ...o0ecmeymBaeT  IPOBENICHUE...
rocyJapCTBEHHOU MOJUTUKHU B 00JIACTH. ..9KOJIOTUH.

3aKoHbI B 00J1aCTH OXPAaHbI OKPYKal0Ileil cpeabl (IeHCTBYIOT ceiyac):
. 3AKOH 06 oxpane okpy:xaromieil cpeapl ot 26 Hosi0pst 1992 r.
2. Bognsiii kogeke benopycckoit CCP. YtBepxaen 3akonom benopycckoit CCP ot 27

nekabps 1972 r.

3. Jlecnoit konekc benopycckoit CCP. VtBepxkaen 3akonom benopycckoit CCPhot 21

utoHs 1979 r.

4. Konekc benopycckoii CCP o 3emiie. IlocranoBienue BepxoBnoro“ Coera
benopycckoii CCP ot 11 gexabpst 1990 r.

. 3AKOH 06 oxpane atmocdepHoro Bo3ayxa ot 26 Hosa0ps 1981 r.

. 3AKOH 006 oxpaHe 1 UCIIOJIb30BaHUU KUBOTHOTO MHpa OT 26 HOs6ps 1981 T.

7. 3AKOH o nanore 3a nojib30BaHU€ MPUPOTHBIMU pecypcaMyd (IKOIOTHUUECKUIN HAJIOT)
or 23 npekabps 1991 r. (B coorBerctBue ¢ 3AKOHOM Bce npennpusitus,
YUPEXKICHHS, OpraHu3allii, 3aHUMAIOIIMEeCs XO3SHCTBEHHOW JNIESITENbHOCTHIO,
JOJIKHBI IJIATUTh YKOJIOTMYECKUN HAJIOT).

8. 3AKOH o rocynmapcTBeHHOW 3KOJIOrHYECcKO dKcmeptuze oT 18 wmrons 1993 r. (B
COOTBETCTBHE C HUM BCE€ MPEANPUITHS, YUPEXKICHUS, OpraHU3alUd, KOTOpbIE
3aHUMAIOTCA CTPOUTEIBCTBOM OOBEKTOB ,00S3aHBI MPOXOAUTH HKOJIOTHYECKYIO
AKCIEPTU3Y).

9. 3AKOH 006 oTxomax mpou3BoJCTBa WUNTOTPeOIeHUs oT 25 HOosA0pst 1993 1. (mpu3BaH
COJIEHICTBOBATh MPEJOTBPAIMICHUIQ OTPHUIATEIIFHOTO BO3JACHCTBUS HA OKPYKAIOIIYIO
CpeJly U 4YeloBeKa Mpu OOpallEHUM ¢ OTXOJaMU U MaKCUMaJIbHOMY BKIIFOUEHHIO X B
XO3STUCTBEHHBIN 000POT KaK, AOMOTHUTEILHOTO UCTOUYHUKA CHIPHS).

10. 3BAKOH 00 0co00 OXpaHsieMbIX NPUPOJHBIX TEPPUTOPHUSIX U 00bekTax or 20
OKTsA0pst 1994 1.

O06 oxpaHe MaMsITHUKOB WPHpo bl Ha Teppuropun benopycckoit CCP.

B 3akone PecmyOnuku benapyce «OO0 oxpaHe OKpYKawolled CpeabD» BbIJEIEeH
0COOBIA  pazfeln, ~LAC XapakTepU3yeTcsi MNpPaBO  TPaKIaH _Ha 0JArONpUATHYIO
OKPY/KAIONIYIO ~CPeAY. DTO TPaBO PACKPBHIBAETCS KaK CIIOXKHBIM HSKOJIOr0O-MPaBOBOU
KOMILJIEKC, KOTOPBIN BKIIFOYAET TP aCHEKTa HKOJIOTMYECKUX MPaB YEIOBEKa:

1) Ha'3JOPOBYIO CpeELy;

2) Ha GIIArONPUATHYIO JJIS )KU3HU CPEAY;

3) Ha aKTUBHOE YJ4acTHE B OXpaHE OKPYKAOIIEH CPEIIbL.

P€anpHbiMu rapaHTHSMU TpaBa 4YeNOBEKa Ha 3JI0POBYIO OKPYKAIOIIYIO Cpeny
CIyaT yTBEpPIKIAEMbIC TOCYIapPCTBOM HOPMATHBBI NpeIeJbHO J0NYCTHMBIX BPEIHBIX
BO3/IeHiCTBUI Ha OKPYXXAIOLIYIO0 CPely M 3J0POBbE YEIIOBEKA, a TAKXKE CYIIECTBYIOLIAs
CUCTEMA DKOJOIMYECKOr0 KOHTPOJIS 3a MX COOJIIOJICHHMEM M OTBETCTBEHHOCTH 33 HUX
HEBBITIOJIHEHHE.

B coorBerctBun co cratbeit 5 3akona PecnyOnuku bemapycr «O6 oxpane
OKpyXarolen cpeab» (pU3MUecKue ula, MPOKUBAIOIIME HA TEPPUTOPUU PECIYOIIHKH,
HMEKT NPAaBo:
® Co037aBaTh OOIIECTBEHHBbIE O0OBbEAMHEHHS M (DOHBI 110 OXpaHE OKPYKAIOIIEH Cpebl U

KOHTPOJIIO 32 €€ COCTOSIHUEM;

|
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e TpeOoBaThb U TMOJy4aTh TMOJHYIO W JIOCTOBEPHYIO HH(POpPMAIUIO O COCTOSHUU
OKpY’Karolen cpebl U Mepax 1o €€ 0XPaHe;

® BHOCUTb TMPEIVIOKEHHS O  3alpelieHHs, MPEKpPalleHWH  IPOEKTUPOBAHUS,
CTPOUTENIbCTBA,  PEKOHCTPYKIMH,  JKCIUTyaTallud  OOBEKTOB,  OKa3bIBAIOLIUX
OTPUILIATENILHOE BIUSHUE HA OKPYXKAIOIIYIO CPENY U 3JI0POBbE UEITOBEKA;

® TMPEIBABISATh B CyJ WCKH O BO3MEIIEHUM BpElia 30POBBI0O U MMYIIECTBY TPaXKIaH,
MMYIIECTBY IOPUJIUYECKUX JIMI, MPUUYMHEHHOIO0 HAPYIICHUSAMH MNPUPOAOOXPAHHOTO
3aKOHOJATENHCTBA JIMOO CTABIIETO CJIECACTBUEM CBSI3aHHBIX C TAKUMHU HAPYIICHUSIMH
AKOJIOTUUECKUX KaTtacTpod.

[IpaBa rpakgaH Hepa3pbIBHO CBSI3aHbI C Q0A3aHHOCTAMU. /[OJDKHOCTHBIE JHLA U
rpak/1aHe HECYT IUCLMIUIMHAPHYIO, TPa)KJAaHCKO-TIPABOBYIO, aAMUHHUCTPATUBHYIO WJIU
YTOJIOBHYIO OTBETCTBEHHOCTh, B COOTBETCTBUHU C 3aKOHOJIATEIILCTBOM, 3d 9KOJIOTUYECKUE
MpaBOHAPYIIEHUSI, MPOTUBONpPABHbIE  JESHUS, HAPyWIAKIINUE , (IPUPOJOOXPAHHOE
3aKOHOJIATEIHLCTBO U MPUYHMHSIONINE BPE OKPYKAIOIIEH Cpesie U 310POBHI0 UeIoBeKa.

I'paxxnane PecnniyOnuku benapych u vHble nuila, NPOXKUBAIOIIKME HA €€ TEPPUTOPUH,
00si3aHbl: Oepeyb U OXpaHATh MPUPOAY, PAIMOHAIBHO HCIOIB30BaTh €€ OOorarcTaa,
coOmoaTh  TpeOOBaHUSI ~ MPUPOJIOOXPAHHOTO  3aKOHOAATENbCTBA, MOBBIIIATh
AKOJOTUYECKYIO KYJIbTYPY, COJZICIICTBOBATH BKOJIOTUYECKOMY BOCIIUTAHUIO
MOAPACTAIONIETO MOKOJICHHUS.

B 1990 r. mpu IIpokyparype Pb co3nana mpupoa0OXpaHHAasi NPOKYpPATypa.
[IpupogooxpanHas MpoKypaTypa OCYIIECTBJBIeT , Haa30p 3a COOJIOJICHUEM BCEMU
YUPEKJICHUSIMHU, OPTaHU3ALUSAMHU, TPEIANPUSTUAMU TTPUPOJOOXPAHHOIO 3aKOHOAATEIHCTBA
u 3akona Pb o commanbHOM 3amuTe rpaxaaH;, ocTpanabmux ot karactpodsl Ha HADC.
[IpuponooxpanHasi mpoKypaTypa TakKe 3aHHMAETCSl PacCiieIOBaHUEM YTOJOBHBIX JIET,
CBSI3aHHBIX C HApyUIEHUEM NPUPOJOOXPAHHOIO0 3aKOHOJATENbCTBA U 3aKOHA O
COIIMAJIbHOM 3aILIUTE.

C 1988 B benapycu Hauam nerctBoBath L'ocyaapcrBeHHblii KoMuTeT 110 0XpaHe
npupoabl (I'ockoMnpupoibl): B HacTosiiee Bpemsi oH nmpeodpa3oBad B MUHUCTEPCTBO
MPHUPOIHLIX PECYPCOB M OXPAHBI OKpYKaWIel cpeabl. B mogunnennn MuHucrepcrsa
HaxXOMSITCS 00J1aACTHBIE) KOMUTETHI NMPHUPOAHBIX PECYPCOB M OXPAaHbI OKpPY KAKOIIei
cpeabl. OTU KOMHWTECTHl HMEIOT CHEUUAIM3UPOBAHHBIE O00JIACTHBIE, TOPOACKHE W
pailoHHbIE UHCHEKIMH.

KonTtpons “wu HaOmOIEHHUS 3a COCTOSIHUEM OKPYXKAIOIIEH Cpelmbl Takke
OCYIIECTBILSIOT:

a).CaHdNUACTYy)0a (cucrema MunucrepcTsa 3apaBooxpanenus Pb);

0) ruapomereocayxoa (KoMUTET MO THAPOMETCOPOIOTHH);

B) MUHHCTEPCTBO MO YPE3BBIYANHBIM CHUTyallUsM M 3allUTE€ HACEJICHUS OT
nocjrecTBuid katactpodsl Ha UepHoObuTbckol ADC;

I') TOCKOHTPOJb 32 COCTOSHHEM, BOCIPOM3BOACTBOM, OXPAaHOW W 3alUTON JIECOB
(YnpaBieHue TroCyJapCTBEHHOTO KOHTPOJIS,, IMPOU3BOJCTBEHHOE JIECOXO3SIICTBEHHOE
o0beAMHEHNE, 00JIACTHBIE OTJIEbl TOCYAAPCTBEHHOTO KOHTPOJIS);

1) Komurer ppiOooxpansl (mpu MHUHHCTEPCTBE NPUPOAHBIX PECYPCOB M OXpPaHbI
OKpYyXarolen cpenbl; 00JacTHbIC, MEKpalOHHbIC U PAOHHBIE MHCTIEKIIMHA PHIOOOXPAaHBI).

Baxxnoe npupogooxpaHHoe 3HAUCHUE UMEIOT CJICYIONINE JOKYMEHTbI, AKThI:

1. ITocranosnenne Coera MunuctpoB Pecnyommku bemapyck ot 20 anpens 1993
r., No 247 «O co31aHUM HAIMOHAJILHOM CMCTEMbl MOHMTOPUHIA OKPYKAKOLIEH Cpebl




B PecniyOuiuke bBenapycs (HCMOC)». MOHUTOPUHT co3/aH JJ1s1 HAOMIOICHUS, OIIEHKHU U
IIPOTHO3a COCTOSIHUS OKPY’KAIOLIEH CPEbI.

2. IloctanoBnenue Coera MunuctpoB Pecniyonuku bemapych ot 20 anpens 1993
r., Ne 248 «O rocygapcTBeHHBIX KaJacTpax NPUPOAHBIX pecypcoB». KagacTtp — 370
CUCTEMATU3UPOBAHHBIA CBOJ JAHHBIX, BKIKOYAIOIINN KaUECTBEHHYIO U KOJIMYECTBEHHYIO
OIHCh OOBEKTOB, SIBJIEHUH, B PSJI€ CIYYAEB C UX COLMATIBHO-DKOHOMHYECKON OLIEHKOM.

B pecnyb6nuke wumeercs 10 kagacTpoB: TOCYIAapCTBEHHBIA KIUMATUYECKUN
KaJacTp, rOCyAapCTBEHHBIM 3€MEIbHbIM KaJacTp, IOCYAApCTBEHHBIM BOJHBIA Kaaactp,
rOCy/IapCTBEHHBIN JIECHOW KaJacTp, TOCYIapCTBEHHBIH KagacTp arMoc(epHOro BO3Ayxa,
rOCYJAapCTBEHHBIM KaJacTp HEAp, TOCYJAapCTBEHHBIM KaJacTp KUBOTHOMQ MHpa,
rOCyJapCTBEHHBIN KaJacTp PacTUTEIHLHOI'O0 MHUpPA, TOCYAAPCTBEHHBIN KagacTp TOP(SHOTO
¢doHa, rocyaapCTBEHHBIN KaacTp OTXO/AOB.

OcymiectBieHne ria00aJbHOrO KOHTPOJISE 3a COCTOSHHEM (Cpeibl, BBEICHUE
SKOHOMHMYECKUX pPBIYAroB MNPAaBWJIBHOIO IMPHUPOAONOIb30BaHUS (YEPE3~CUCTEMY HCKOB,
mTpadoB, HAJIOTOB), IOPUANUYECKON OTBETCTBEHHOCTHU 3a HApYIIEHHUS \IPUPOTOOXPAHHOTO
3aKOHOJATENbCTBA, IIMPOKOE HKOJIOTMYECKOe OOpa30BaHHE CHEIMAINCTOB PAa3HOIo
npousis, MOBBIIIIEHUE OOIIEH KOJOTUYECKOW KYJIbTYpPbI JHACEIACHUS MOXET U JIOJDKHO
CIIOCOOCTBOBATH YJIYUILIEHUIO COCTOSIHUSL OKPY’KAIOIIEeH Cpesibl.



JIEKIUS 17 IKOJOrMYECKUI MOHUTOPHHI (MOHUTOPUHT
OKPYKAIOIIEN CPEJIBI)

MOHUTOPUHT — KOMITJIEKCHAsI CUCTEMa HAOJIOIEHNH, OIEHKH U MMPOTHO3a N3MCHCHHUSI
COCTOSIHUSL OKPYXKAIOIel Cpelbl O/l BAUSHUEM aHTPONOr€HHBIX (JaKTOPOB. DTOT TEPMUH
nosiBwicst nepen nposenaeHueM CrokronbMmckoi koHpepenunu OOH mo oxpyxaromien
cpene (uroHb, 1972) B 1oNogHEHUE K MOHATHIO «KOHTPOJIb 32 COCTOSIHUEM OKpYXKarolen
cpenbl». bonbiiol Bkiiag B pazpaboTky Teopuu moHuTopunra Bueciau W.II. I'epacumos,
10.A. U3zpasnb, B.Jl. ®enopoB u Apyrue pocCUiicKue y4eHbIe.

OCHOBHOM TNPHUHITMII MOHHUTOPUHIa — HEOPEPBIBHOE CIICKEHHUE. [ J1aBABIC “Ieau
MOHUTOpPHHTA:

1) HaOnrofieHME 3a COCTOSTHUEM OKPYKAIOIIeH NPUPOAHOU CpeIbl W YPOBHEM €€
3arps3HEHUS;

2) olLleHKa MOCJEACTBUI aHTPOIOr€HHOr0 BO3JEUCTBUS Ha QUOTY; 9KOCHCTEMBI U
3JI0pPOBBE UETOBEKA;

3) ouenka 3 (HhEeKTUBHOCTH NPUPOTOOXPAHHBIX MEPOIPUSITHIL:

MOHUTOPUHT — HE TOJBKO CJIEKEHUE U OLIEHKA (PaKTOPOB, HO M HKCIIEPUMEHTAIBLHOE
MOJIETTMPOBaHUE, IPOTHO3 U PEKOMEHAIMU 0 YIPABICHHIO COCTOSHUEM OKpPYKArOIIeH
MIPUPOIAHOM CPEBbI.

[To TeppuTopuanbHOMYy OXBaTy pasnuyaror, 3\.CryneHu (0joka) COBpPEMEHHOIO
MOHHUTOPUHTA!

1) JlokanbHbIH (OMO’KOJOTHUECKUH, CAHUTAPHO-TUTUCHUYECKHI) MOHUTOPHHT,

2) PernoHanbHbIi (T€OCUCTEMHBIHN, TPUPOTHO-X03HCTBECHHBII) MOHUTOPHHT;

3) I'nobabHeIH (OnochepHbIid, (HOHOBBIN) MOHUTOPHHT.

CucremMa Ha3eMHOTI0 MOHHTOpHUHTA OKpYVkaronier cpensl o M.11. I'epacumMoBy

CryneHu MOHUTOPHUHTa OOBbEeKTbl MOHUTOPHUHTA XapaxkrepusyeMmsble
MTOKA3aTEIN
JlokanbHbIN [Ipuzemnsbii cnon Bo3ayxa | I[1JIK Tokcuueckux BeuecTs
(6MOPKOTOT NYECK iy [ToBepxHOCTHBIE u | Guznueckue 151
CaHUTAPHO-TUTHEHUYECKUN) | TPYHTOBBIC BOJIbI, | OMOJIOrNYecKue
MOHUTOPHUHT IPOMBILIUICHHBIE U OBITOBBIC | pa3APAKUTEIH (urymsr,
CTOKHU U pasMyHbIC | aJUIEPTEHBI U APYTHUE)
BBIOPOCHI
PannoaktuBnbie n3nyuenus | [IpenenpHas CTEIICHb
PagON3ITyYeHUS
PervionanbHbIl Hcuesaroniue Buabl | [lonynsauuonHoe cocrosHue
(P€OCUCTEMHBIN, TPHUPOIHO- | KUBOTHBIX M PACTCHUIN BUJI0B
X035IMCTBEHHBIN)
MOHUTOPHUHI IIpuponHbie DKOCUCTEMBI CrpykTypa u HapyLIeHUs
ATPO3KOCUCTEMBI VYpoxaltHOCTh C/X KYJIBTYp
JlecHbIE IKOCUCTEMBI IIponyKTUBHOCTB
HacaXIeHUU




['mobGanbueIil (OuochepHslii, | ATMochepa PannanmonHslit Oanauc,
(OHOBBIN) MOHUTOPUHT TEIJIOBOM TIEPETPEB, COCTAaB
U 3aIblICHUE

I'uapocdepa 3arpsi3HeHHe peK u
BOJIOEMOB, BOJIHBIC
OacceiiHsl, KpyroBOpOT
BOJIbl HA KOHTUHEHTAX

PacturennsHbIN u | 'moGanbpHbBIE

[IOYBEHHBIN MTOKPOBBI, | XapaKTEPUCTUKH COCTOSHUS
’KHBOTHO€E HACeJICHHE MOYB, PACTUTEIBHOTO
IMOKpOBa  W_\ JKHUBOTHBIX.
['moGanbHbIR, /' KPyroBOpOT
CO,, O, 1 Apyrux BEHIECTB

Buibl MOHUTOpPHHTA:
1) Jlokanvuwiil (6u03K0I02UECKUL, CAHUMAPHO-CUSUCHUYECKUM) MOHUMOPUHS
B mporpaMmmy BxomuT HaOMIOACHHE 3a W3MEHEHHEM * B Pa3NUYHBIX cdepax
COJIEp)KaHUs 3arps3HSIONIMX BEHIECTB, O0JIAIAIOMINUX KAaHNEPOT€HHBIMH, MYyTAareHHbIMU
WM WHBIMH HENPHUATHBIMA CBOWCTBAMHU. IlOCTOSITHABIM “HAOJIOICHUSM TIOJIBEPTarOTCS
CJIETYIONTUE 3arpsI3HAIOINE BEIIeCTBa, HanOoJee ONACHBIC IS PUPOJIHBIX YKOCUCTEM U
JeroBeKa:
® B MOBEPXHOCTHBIX BOJAX — PATMOHYKIHIIBI, TSHKEIBIC METAILIBI, TTECTHIIUIBI,
oensnupeH, pH, Munepanuzaims; azor, HehrenpoaykTsl, henomnsl, hocdop;
® B arMOoCEpHOM BO3JyXe + OKCHUIBI YTIepoja, a30Ta, TUOKCHJI CEphbl, O30H,
MBUTb, a3PO30JIH, TSKEIBIe-METAIUTBI, PAAUOHYKIUABI, TICCTUITNIBI, OCH3IUPEH,
a3oT, hochop, yriaeBoaopoabl;
e B OHWOTE — TSDKENBIC METAJUIBI, PAAUOHYKIUIBI, IECTUIIH/IBI, OCH3TUPEH, a30T,
dbocodop.
TmarensHO WCCIEAYIOT Takue BpeAHbIE BO3JICUCTBHS Kak pagualuio, IIyM,
BHOpAIUIO, JICKTPOMAT HUTHBIC TTOJIS U JIP.

2) Pecuonaiibhwiil (ceocucmemmbiil, nPUpPOOHO-X03AUCMBEHHbLIL) MOHUMOPUHE:

HaGmon@umes BemeTcs 3a COCTOSHUEM KPYITHBIX TPHUPOJTHO-TEPPHUTOPHATBHBIX
KOMILUIEKCOB \(0acCEHOB PEK, JIECHBIX KOCHCTEM, arpodKOCHUCTEM W Ip.), TIe HMEETCs
OTJWYMsE, [IapaMeTpoB OT 0OazoBoro ¢GoHa B BHIY aHTPOMOICHHBIX BO3JACHCTBUM.
W3ymatores Tpodudeckne cBsi3u (OMOIOTMUECKHE KPYTrOBOPOTHI) W WX HAPYIICHUSA,
OIfEHMBACTCS BO3MOXXHOCTH  HCIIOJIb30BAHUSI PECYpPCOB  MPUPOJHBIX  IKOCHCTEM,
KOHKPETHBIX BHUJOB JEATEIHHOCTH, AaHAIM3UPYETCS XapaKTep © KOJIMYCCTBCHHBIC
MOKa3aTeIu aHTPOIOICHHBIX BO3JICHCTBUM Ha OKPYXKAIOIIYI MPUPOIHYIO CPEIy STHUX
pernoHoB. Hampumep, BeAyT KOHTPOIb 32 COCTOSTHUEM TIOMYJISIIIUN MCUE3AIOIINX BHJIOB
KUBOTHBIX B TIPe/IeTaX KaKoro-iudo peruoHa u ..

3) [obanvubiii (buocghepnbiii, horosbIN) MOHUMOPUHE:

OcHoBHasi 3amadya — oOecre4ynTh HAOJIOJEHHE, MPOTHO3 U KOHTPOJb BO3MOXKHBIX
u3MeHeHut B Ouocdepe B 1enoMm. Ero HazpiBatoT emie (OHOBBIM WM OUOCHEPHBIM.
OObekTaMu  1100aTBFHOTO  MOHUTOPHWHTA  sIBIsieTcss  atMmocdepa,  ruapocdepa,




PaCTUTENBHBIA W KUBOTHBIN MUpP U Onocepa B IeIOM KaK cpefa KU3HU YeIOBEUeCTBA.
Pa3paboTka w  KOHTpPOJIIb  TJIOOQJIBHOTO  MOHUTOPUHTA  OKpYXKAIOMIEH  cpeisl
ocymectpisiercss B pamkax FOHEII (opram OOH) u BceMupHON MeETEOpOIOTrHYecKOoit
opranuzanueid (BMO). OCHOBHBIMU 1EJISIMU 3TOM IPOrPaMMBbI SIBJISIETCSL:
e OpraHu3aiys pacHIMPEHHON CHCTEMbI MPEAYNPExACHUS 00 yrpo3e 370pPOBBIO
YEJI0BEKA;
® OIICHKA BIMSHUS TI100aTBHOTO 3arpsi3HeHUs aTMOC(hephl Ha KJIIMMAT;
® OIICHKAa KOJMYECKTBA W pACIpEACNICHUs 3arpsi3eHHUS B OHUOIOTMYECKUX
CUCTEeMax, OCOOCHHO B MUIIEBBIX IIETIOYKAX;
® OlICHKa KPUTUYECKUX MPOOJIEM, BO3HUKIIINX B PE3yJbTaTe C/X ACATEIBHOCTU U
3eMJIENOJIb30BAHUS
® OILICHKA PEaKIMil HA3EMHBIX SKOCUCTEM Ha BO3JCHCTBUS OKPYKAIOIIEH CPENBL;
® OIICHKA 3arpsA3HEHUS OKEaHa U BIIUSTHUE 3arps3HEHU Ha MOPCKUE IKOCHUCTEMBI,
® CO3/laHUE€ CUCTEMBbl TPEAYNPEKJCHHUS O CTUXUUHBIX OEACTBUSIX B
MEXTYHapOIHOM MacIiTabe.

4) Kocmuueckuii MOHUMOpuHe:

IIpn BeIMONHEHHMH pabOT 1O mporpamMme TII00aIbHOIO MOHUTOPUHIAa 0C000€
BHUMAaHUE YIEISIOT HAOMIOJCHHEM 3a COCTOSHHUEM “IPUPOIHON Cpelmbl M3 KOcMoca.
Kocmuueckuif MOHHUTOPUHI TO3BOJSIET MNOMYyYWTh = YHUKAJIbHYIO HHQOpPMAIMIO O
(YHKIMOHUPOBAHUM SKOCUCTEM, KaK Ha pErMOHAIbHOM, TaK U Ha ri100aisHOM ypoBHe. I1o
CPAaBHEHUIO C JAPYTMMHM BHJAMU MOHUTOPHMHIA“KOCMHUYECKUI MOHUTOPHUHI HMEET PNl
npeumyinects. Tak, Hampumep, ¢ €ro, HOMOIIBIO BO3MOXXHO OINEPATUBHO MOJIYYUTh
MH(pOpMAIUIO O MPUPOJHOMN cpene ¢ OONBMUX TEPPUTOPUN 3eMIIU, YTO OCOOEHHO BAKHO
OpU BO3HMKHOBEHMM YpParaHoB,” HABOAHEHMM M JPYruX CTUXUHHBIX O€ICTBUIL.
Upe3BpluallHO Ba)XHBIM SIBJISIETCSN, CO3/IaHUE CHUCTEMbl KOCMHUYECKOTO MOHHUTOPHUHIA
JIECHBIX IIOKapOB I MAJI03aCEICHHBIX IPOCTPAHCTB.

5) buonozuyeckuu MOHWINOPUHS:

OcHOBHOM 3ajayeil” OMOJOTrMYECKOr0 MOHUTOPUHIA SIBISIETCS  ONpE/eNICHUE
COCTOSIHUSA OMOTHHECKOW cocTaBistolmed Ouochepbl U €e peakluud Ha aHTPONOTreHHOE
BO3JEUCTBUE. bUOSTOFUYECKUY MOHUTOPUHT BKIIFOYA€T MOHUTOPHUHT KUBBIX OPTaHU3MOB —
nonynsiuui (1o 9ucity, Ouomacce, INIOTHOCTH MU APYTMM MpU3HAKaM), TMOABEP>KEHHBIX
pa3nuYHbIM_BO3/IEUCTBUAM. B 3TOl nmoacucreMe MOHUTOPUHTA 1E1€CO00Pa3HO BbIAEIHUTh
clenylonue HabIt01eHHS:

a).3a COCTOSIHUEM 3JI0pOBbsI YEJIOBEKAa, BO3JIEUCTBHMEM HA HEro cpeibl (MeauKo-
OMOJIOrNYECKUI MOHUTOPUHT);

0) 3a Hanbosee YyBCTBUTEIbHBIMU K JAHHOMY BHUIY BO3JIEHUCTBUS (MM KOMILIEKCY
BO3JICHCTBUI) MONYJALMIMU (HAIPUMEpP, PACTUTENBHOCTH K BO3JIEHCTBUIO JBYOKHCHU
CEepbl) WIN 32 «KPUTHUECKUMU» MOIMYJISIUSIMU 110 OTHOIIEHUIO K JAaHHOMY BO3JIEHCTBUIO
(Hanpumep, 300MIIaHKTOHA B balikane k cOpocam IeUTI0I03HBIX MPEINPUITHIL).

Ocoboe wmecTo B OHOJOTMYECKOM MOHHUTOPUHTE 3aHUMAET 2eHemuyecKull
MoHumopune (HaOMIOJEHUE 3a BO3MOXHBIMU HACJIEACTBEHHBIMH HW3MEHEHUSIMU Y
Pa3IUYHBIX TOMYJISIIUN).




OueHb 3HAYMMBIM C TOYKM 3PEHUSI MPAKTUUECKUX JACHCTBUI TMpPU OpraHu3aiunu
MOHUTOpPHHTA B JIIOOBIX MacmiTadax, C JIOOBIMH IEISMHU  SIBISIETCS MOHHUTOPHUHT
3arpsA3HSIONIMX BEIIECTB U IPYTUX (HDAKTOPOB BO3JECUCTBUS B PA3IMYHbBIX Cpeax.

MOHUTOPHUHT B pa3IMyHbIX cpeaax (pa3IudHbIX CPE) BKIIOYACT:

® MOHUTOPUHT IPU3EMHOTO CJI0 aTMOC(hEphl U BepXHEH aTMOC(EpHI;
® MOHUTOPUHT THAPOCHEPHI;
® MOHUTOPUHT JUTOC(HEPHI (B MEPBYIO OYEPEb MTOYUBHI).

He menee BakHOI ¢ MpaKTHUECKOW TOYKU 3PEHUS MPEACTABISAETCS KIacCHPpUKAIMS
CHUCTEM MOHMUTOpPHUHTrA 10 (haKTOpaM M UCTOUHHKAM BO3JICHCTBUSI.

1) MoHuTOpHHT (haKTOPOB BO3JCUCTBHS — MOHHTOPHHT Pa3JIMYHBIX 3arpsA3HuTeIIeH
(MHrpeIMeHTHBIA MOHUTOPHUHT) W JPYruX (PakTOpPOB BO3IACHCTBHUSA (IJIEKIPOMATHUTHOE
W3JIydeHHue, TEIUlo, MIyMbl). 37€Ch, B MEPBYIO O4YEpE/lb, MOHUTOPUHIY' AOJ>KHBI OBITh
MOJIBEPTrHYTHl HanboJiee BpelHble (HaKTOPhI: TOKCUYHBIC BEIIECTBA, HAMOOIEe CTOMKUE U
MOABMYKHBIE, UMEIOIINE TOKCUYHBIE JTOYEPHUE TPOIYKTHI, 00pa3yrOUMecs Npu pacraje u
MpEBpAIEHUSIX, U ONACHBIE MTPU BO3/ICUCTBUU B COUYETAHHUU C IPYIHUMU BEIIECTBAMHU.

2) MOHHUTOPUHT MCTOYHUKOB BO3JICHCTBHS — CPEIHd MCTOUYHMKOB BO3JCHCTBHUS, U B
MEPBYIO OU€pe/b 3arpsI3HEHUH, CIe1YEeT BbIIEIUTh:

a) TOYEUHbIE CTAI[MOHAPHBIE UICTOYHUKH (3aBOJICKUE, TPYObI);

0) TOYEUHBIE MOJBHXHBIC UCTOYHUKH (TpaHCTIOPT);

B) MPOCTPAHCTBEHHBbIE HCTOYHUKHU (TOPOJA,\HONs C BHECEHHBIMU XUMHYECKUMH
BEI[ECTBAMU).

HaioHanibHbIM MOHUTOPUHI'OM HA3bIBAIOT'CUCTEMY MOHUTOPHUHIA B paMKaX OJHOTO
rocynapctBa. Takas cucTtemMa OTJIMYAETCsh, 0T TI00aTbHOTO MOHUTOPUHTA HE TOJBKO
MacmraboM, HO M TEM, 4YTO OCHOBHBIMU 3aJlayaMHM HaIlMOHAJLHOIO MOHUTOPHUHTA
SBJITFOTCSL TIOMydeHHE WHOOpPMAIMK-M OIEHKA COCTOSHHSI OKpY)Karomeil cpeasl B
HallMOHAJIbHBIX UHTepecax. B ycaoBusax benapycu coznana HCMOC.




JIEKIIUA 18 SKOJOI'MYECKUE METO/bI

1. DKxosnornueckrue METo bl pY U3YYEHUHU PACTUTEIBHBIX COOOLIECTB.
2. DKOJIOrMYECKUE METOJIbI IIPU N3YyYEHUU KUBOTHBIX.
3. MareMaTn4yeckue METOAbI U MOJIEIUPOBAHUE.

Pa3znooOpasue  METOOB  DKOJOTUYECKUX  HCCIACAOBAaHMM  00YCIIaBIMBACTCS
MHOTOOOpasueM CBsi3ei, (OPMUPYIOMKUXCS BHYTPH MaKPOCHCTEM: TMOMYJSIUNA \—>
OHMOIIEHO3bI — OMOTreOIeHO3bI (IKOCUCTEMBI) — Ouocdepa.

[lepBocTeneHHOE 3HAUYECHHE — MOJEBBIC MCCIICIOBAHUS, T.C. U3YUCHHUE ITOMYNSIIIMA
BHUJIOB U COOOIIECTB MOMYJISIIIUN B €CTECTBEHHOU oOcTaHOBKe (mipupoje). [pu ‘monaeBbix
HCCIICIOBAHUSX MPUMEHSIOTCS:

a) GU3UYECKUE METOIBI;

0) OMOXMMHUYECKUE METO/IBI;

B) CUCTEMATHICCKHIE METO/IBI;

I') MaTEMaTHYECKUE METO/IBI.

Bce atn mMeTompl paccMaTpUBAIOT KOHCTEUIAIMIO (COBMECTHOE IEHCTBHE) BCEX
BHEITHUX M BHYTPEHHUX (HAaKTOPOB Ha >KU3HEIAEATCIHLHOCTh OPTaHW3MOB, BHYTPH- H
MEKITOIYJISIIHOHHBIC B3aUMOOTHOIIICHHUSI.

3HaYeHUE MOJICBBIX MCCICTOBAHUN: MO3BOJISIOT YCTAHOBUTh PE3YJIbTAaT BIUSHUS Ha
OpPTraHu3M WU TOMYJISINI0 KOMIUIeKca (DaKTOPOB;/BBISICHATH OOIIYI0 KApTUHY Pa3BUTHS U
KU3HEACATEILHOCTH BHJIa WJIM OCOOM B\ “KOHKPETHBIX YCIOBUAX. Ho TmosieBbie
WCCJICIOBAaHUS HE JAl0T TOYHOTO MPEACTaBICHUS O MPUHIUIAX W 3aKOHOMEPHOCTSX
KUZHEIEATECITLHOCTH 0COOH, TOMYJIISIIUN WU COO0IIecTBa.

[TosnieBoii ¥ 1a0OPATOPHBIN IKCHEPUMEHT: OOBSICHSET MPUYMHBI HAOII0IaeMbIX B
MPUPOAE OTHOIICHWH, TO3BOJISAET, MPOAHAIM3UPOBATh M W3YYHTh BCE pa3zHOOOpasue
AKOJIOTHUUECKUX MEXaHNW3MOB, 00YCIIABIMBAIOIINX CYIIECTBOBAHUE COOOIIECTBA.

[Ipumep SKOJOTHYECKOIO OKCIEPUMEHTA: WCCICIOBAHUSA, IPOBOJUMBIC TIPH
CO3JIaHWH JISCO3AIMUTHBIX TIONOC MPU METUOPATUBHBIX C/X paboTax.

1. DkogornyecKne MeToAbl NIPU M3YYEeHUH PACTUTEIbLHBIX COO0IIECTB

3a enuHUIY, PACTUTEIHLHOTO COOOIIECTBA MPUHUMACTCS PACTUTEIbHAS acCOlMalns
— OCHOBHAasl, CHMHHUIIA PACTUTEIBLHOTO IIOKPOBa, KOTOpas TMpEJICTaBIseT CcoOou
COBOKYIMHOCTH “OJHOPOJHBIX (DUTOIEHO30B C OJHOPOMAHOW CTPYKTYPOH, BHIIOBBIM
COCTaBOM M €O CXOJIHBIMH B3aHUMOOTHOIIEHUSMH OPTaHU3MOB KakK JAPYT C JIPYroM, TaK U C
BHELIHEU CPENION.

ACcoruanus Ha3bIBaeTCad IO JBYM WIM 0oJjiee TOCIOACTBYIOIIMM BHUAaM: OoOp-
OpycHUYHUK (COCHA + OpyCHHUKA), OOP-KUCIMYHUK (COCHA + KUCIUIIA), eIbHUK C(harHOBO-
TPABSHOU (€1h + MOX carHyM + pa3HOTpaBbe), OOp-UYEPHUYHHUK C MOXOBBIM MTOKPOBOM
(cocHa + yepHHKa + MXH) U T.1.

CxonHbIE acconuanud — TPYyNmbl — GopMauu — TPYHIbI opMariii — KI1acChl
dbopmaiuii — THUMBI PACTUTEILHOCTH.

DKOJIOTUYECKUN METOJ MPU HU3YUYEHUH PACTUTEIbHBIX aCCOLMUALMN — 3aK1aoKka u
onucanue nNPooOHvIX NI0WAOel U Y4emHbIX NI0OUAOOK.

[IpoOHasg miomiafib — Yy4YacTOK TEPPUTOPHUM, BBIIEICHHBIN MPOU3BOJIBHO WIH
UMEIOIINN €CTECTBEHHBIC TPAHUIIBI, XaPAKTEPUIYIONTUICS OTHOPOTHOCTHIO PACTUTEIBHBIX
accoumanui (s tpas — 1-100 MZ, st tecos — 100-5000 MZ).




Y4yerHas mioniagka — y4acTOK TEPPUTOPHUH MPOOHOW IUIOIIAN, BBIAEISEMBIA IS
Golee TOYHOrO ONMCAHWS PACTUTENBHOCTH accolmanuy (miomams — 1-4 ™%, s
ompexneneHus Gromaccs — 0,25 MP).

[Tpu xapakTepucTUKE PAaCTUTENBHBIX COOOIIECTB MPOOHBIX IJIOUIAACH MPOBOIATCS
CJIEIYIOUIME KaYEeCTBEHHBIE U KOJIMYECTBEHHbIE OMMCAHUS:

1) B nmnepByro ouepenb COCTaBISETCA CIHCOK PACTEHHM B ONPEIEICHHOU
MOCJIEIOBATENBHOCTU: JIEPEBb — KYCTAPHUKU U TMOJIYKYCTAPHUYKU —> MHOTOJICTHHE U
OJTHOJIETHHE TPABbl — MXHM — JIMIIAHHUKHA — TPUOBI — BOJOPOCIIH.

PacTenust B ka0 TpyIIie pacroiaralTcs B CUCTEMaTHYECKOM WK an(aBUTHOM
HOPSIIKE.

2) OrtMevaercs >XM3HEHHOCTh BHUJOB, T.€. HAJWYHE YTHETCHHBIX WIH OyHHO
pa3BUTHIX BUJOB (IIyT€M B3BELIMBAHUS CYyXOW MacChl TOrO WJIM MHOTO BUJA PacTEHUH,
MPUXOASANICHCS Ha €IMHULLY TUIOIIA/IN).

3) Onwmcanue SPYyCHOCTU: 0003HAYACTCS PUMCKUMH ITUdpamMu, HaguHasi ¢ BEPXHETO.
Bepxnuii sipyc (1) — BeIcOKHE JIepeBbs, 2 — CpEeAHME IePEBbA, 3 —A10AIECOK U T.J1.

4) Onucanue MO3aUYHOCTH (MUKPOTPYIIHPOBOK): B Ipenesax NpoOHOM IUIomanu
3aKJIaJbIBAIOTCS] MEJIKKE, METPOBbIE IUIOMIAJIKH, TJI€ ONUCHIBAIOTES PE00agatoine BU b
pacTeHuil ycnoBus cpenbl (MUKpopeabed, BIaXKHOCTb, HAKOMIEHUE BETOIIH U . ).

5) Omnwucanne QeHomoruu (MEPUOJUYHOCTA B  Pa3BUTUHU): OTMEUYAETCS
(dhenonornueckas paza Kaxja0ro OnMMCaHHOTO BHUIA (CTANNS pa3BUTHS).

6) Omnmcanne (PU3MOHOMHYHOCTH — CQCTPOSHHE AacCOIMAIlUM, €€ OOIUi BHI.
VY4uThIBa€TCSI MOMEHTBHI TOSBJICHUS ULBETYIMUX, IUIOJOHOCAIIMX, OTMHUPAIOLIUX HU
BETETUPYIOLIUX PACTCHUM.

[locine onucaHue CTPYKTYphl “PAaCTUTEIBHOM AaCCOLMALMM  XapaKTEpU3YIOT
MECTOOOUTaHUE COOOIIEeCTBA!

1) onucanue penveda ckioHa (€ciiu OH UMEETCs);

2) omnucaHWe TOYBBI: a)\ CKENer, 0) MEXaHMYeCKHil COCTaB; B) OpraHUYECKHe
BKJIFOUEHHMS; T) THUII MOYBBI, (4EPHO3EM, MOJ30IUCThIEC, TOP(PSIHBIE U T.[.); 1) XUMUUECKUN
COCTaB; €) 0COOCHHOCTH MUKPOGDIOPHI 1 MUKPO(]AYHBI.

3) onucaHue ree0eTaHHYeCKOro Mmpoduis: BHIOMPAIOT KaKOW-THOO OpPHEHTHp, B
JAHHOM HalpaBJICHUW OTMEYalOT BCE HM3MEHEHHS B PACTUTEIBHOCTH IO YKJIOHY
MECTHOCTH, BbIYEPUUBAIOT NPOPUIb ONUCHIBAEMOM MIOIIAIM.

JlOTIOTHUTEIbHBIE METO/IbI IPU U3YUYEHUU PACTUTENbHBIX ACCOLUALIAN:

1) XozsiicTBeHHas OLIEHKAa: OTMEYaeTcs OOHUTET APEBOCTOSA U 00ECIEYECHHOCTh
CEMEHHBIM' BO30OHOBIICHHEM, HAJIMYUE B TPABOCTOE MOJIE3HBIX M BPEIHBIX PACTEHUH,
CTeneHb IVIOAOPOIHS ITOYB U AP.

2) XUMHUYECKHE METOJIbl: YCTAHABIIMBACTCS HAKOIJIEHWE TEeX WJIM HWHBIX
OPraHMYECKUX BEIIECTB B OTEIbHBIX PACTEHMSIX, W JAHHBIE HKCTPAIOIUPYIOTCS Ha
AcCOLIMALIMIO B LIETIOM.

3) ®usznonoruyecKkre METOJbl: NPOCISKHUBAIOT (PUIUONIOTHYECKUE MPOIIECCHI,
MIPOUCXOAIINE B OTACIBHBIX PACTEHUSAX U COOOIIECTBAX B LIETIOM.

3aBepmialomUid  dTanm MCCIENOBAaHUA — T€000TaHMYECKOe KapTUpPOBAHHUE: B
3aBUCUMOCTH OT MaciuTaba Ha KapTy HAHOCSTCS pacTUTEIbHBIE acCOLMaluu, J1u0o
IPYIIIBI accouUanuii, popmMaum; HMpoOKO MPUMEHIETCS a3poPOTOChEMKA.




2. IKO0JOrn4ecKHe MEeTOAbI NPH H3VYEHHH }KHBOTHBIX

OCHOBHOM €TMHUIIEH KUBOTHOT'O COOOIIIECTBA SBIISICTCS ITOIYJISAIIHS.

C menpl0 W3YYCHHS TOMYJSIUANA >KUBOTHBIX MCCICAYIOT WX TUTaHUE, CTEIEHBb
BIIUSTHUS HAa HUX a0MOTHYECKUX (aKTOPOB, pa3MHOXKEHUE, (U3HOIOTHI0, OMOXUMHIO U JIP.

1) Tpopuueckas cmpykmypa nonyisyun.

- ONpEACNICHHE COCTaBa IHINH, KOJWYECTBA €€ KOMIIOHCHTOB. AHAIM3UPYETCS
COJICP)KUMOE KEITYJIKOB, MOTaJ0K, OCTaTKOB MHUIIH, XHUMHYECKUHM COCTAaB CaMOM IHIIH,
3HAUYECHWE KOMITOHCHTOB IHIIU JUTsl )KM3HU XUBOTHBIX Ha pa3HbIX (azax pa3BUTHS W B
pa3HbIC CE30HBI.

2) Ilonosospacmuas cmpyKmypa nOnYasyuil:

- ONpEACIICHHE COOTHOIICHUSI TIOJIOB W BO3PACTHBIX TPYNN B TOMYJSHINN; Ha
OCHOBAHHWH TIOJIYYEHHBIX JIAHHBIX OMPENEACTCS COCTOSHHE MOMYIAINU (€€ KH3HEHHOCTh
WU YTHETEHHOCTb ).

3) PenpoodykmusHas cmpykmypa nOnYasyuu.

- U3y4aeTcsl TMHAMHUKA Pa3MHOKCHUS: ()EHOJIOTHS Pa3MHOMKCHMS, CTCIICHb YJacTHs
B HEM o0co0eil pa3HOro BO3pacTa M PA3TUIHOTO (U3HOJOFMYECKOTO COCTOSHUSA,
WHTEHCUBHOCTb PA3MHOXKCHUS U JIP.

4) Iloseodenueckasn (smonocuveckas) Cmpykmypa LOnyasiyuu.

N3ydenne ocOOCHHOCTH MOBEEHUS JKUBOTHBIX ‘B PA3HBIEC CE30HBI, IEPUOJIBI KU3HH,
B3aUMOOTHOIIICHHS MEXKIY OCOOSMH BHYTPH TOITYJISILIFY.

5) Ilpocmpancmeennas cmpyKmypa nonyiasiyuLy:

N3yuarorcss  3aKOHOMEPHOCTM  MHIpalldii W pa3MEUICHUs  IOIYJISALIMM.
Hcronb3yroTcss METOABl MEUEHHUs JKUBOTHBIX (KOJNBIIEBAaHHWE, 3aKPEIUICHHE METOK,
OKpacka, MPHUKPEIUICHUE PaauonepeIaTIAnKOB, BBEACHUE B OPraHU3M MEUYCHBIX aTOMOB H

T.1.).

6) Mopgomempuueckas u henemuueckas cmpykmypa nonyaayuil.

- wu3ydeHue Mopdonorageckux ocoOeHHOCTe oco0ell B TMOMyNsANUsAX; Ha
OCHOBAaHHMH TIOJIYYCHHBIX _JAHHBIX OTMPEACIACTCS CTEICHb BIUSHUS Ha TOIMYJISIHIO
YCIIOBHUI OKPY’KAIOIIECH CPebl, CTEIIEHb Pa300IIEeHHOCTH MOMYISIIMOHHBIX TPYITUPOBOK.

W3ydaroTcsi WHTCHCHUBHOCTH Ta3000MEHa, BOJHOTO OOMEHa, HaKOIUICHUE
MUTATEIBHBIX BEIIECTB, TEMIIBI POCTa M JIPyrHe IMOKa3aTeIi Ha YPOBHE MaKPOCHCTEMBI
(TOTTYJISIIIMY WII COOOIIECTBA).

3. MaremaTu4ecKue MeTo/bl M MOJIeJINPOBAHME.

[Ipy’ w3yyeHnrn MNPUPOAHBIX NOMYJSALMN 3a4acTyl0 JaHHbIE, IIOJyYEHHbIE Ha
HEOOMBIION BBIOOPKE OCOOEH, SKCTPANOIUPYIOTCS Ha BCIO MOMYNSAIMIO, YTO BHOCHUT
OOfIbILYI0 MOTrPEUIHOCTh B HUTOrOBOM pe3yibTaTe. Kpome Toro, BbIOOp ocobel u3
NONYJIALMKM  HOCUT  CIly4aWHbIM Xapakrtep. W  ump nOpuMeHEeHUE  MeTOod0B
MATeMATHYeCKOi CTATUCTHMKH JAeT BO3MOYKHOCTh I10 CIy4alHOMY Ha0Opy pa3iudHbIX
BAPUAHTOB OIPEACINUTh JOCTOBEPHOCTh TEX WM HHBIX PE3YJIbTATOB M IOIYYUTh
O00BEKTUBHOE MPEACTABIEHUE 000 BCEH MOITYISLUU.

B mnocnegHee Bpems IIMPOKOE PACIPOCTPAHEHHE IOJIYYHIO MOAETMPOBaHUE
OMOJIOrMYeCKUX SIBJICHUM U HCIIOIb30BaHUE sKMBbIX MO/EJICH.

1. MoaeanpoBanue OHOJOTHYECKMX SIBJEHHl — BOCIPOM3BEIECHHE B
HCKYCCTBEHHBIX CHCTEMAaxX PA3JIMYHBIX IPOLECCOB, CBOMCTBEHHBIX XKUBOU MPUPOJIE.

Ipumepvl Ouonocuyeckux mooenei: ammapaT HUCKYCCTBEHHOTO KpOBOOOpallleHUs,
HCKYCCTBEHHasl I04Ka, MOJIEIMPOBaHNEe (POTOCUHTETUYECKUX PEaKLIUH.




2. Ucnoab30BaHHe KUBBIX MojJejeidl — H3YyUYECHHE CIOXKHBIX OHMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUI HA IPOCTHIX CYIIECTBAX.

IIpumep: 300X70peniia CIyKUT MOAEIBIO JUISl U3YYEHUH PEaKUUi MIIACTUYECKOTO U
SHEPreTUYECKOro 0OMEHOB.

T.o. ocHoBHOW 3agayeil  OMOJOrMYECKOrO  MOJEIUPOBAHMS  SIBIISETCA
AKCIEpPUMEHTAJIbHAsl TMPOBEpPKA THUMNOTE3 OTHOCUTEIBHO CTPYKTYpbl U (QYHKIUH
ounonorndyeckux cucreMm. CyIIHOCTh MOJACIMPOBAHUS 3aKJIIOYAETCSI B TOM, YTO BMECTE C
OpPUI'MHAJIOM, T.€. C KaKOW-TO pEAJIbHOM CHUCTEMOW, M3Yy4aercsi €ro MCKYCCTBEHHO
CO3/IaHHOE TT0I00ME — MO/AeJIb. B cCpaBHEHNUN C OPUTHHAIOM MOJIETTh OOBIYHO YIPOWICeHa,
HO CBOMCTBA MX CXOJIHBI.

B 3aBrcuMocTH OT 0OCOOCHHOCTEN OpUrMHAja U 337a4 UCCIIEI0BAaHUS MPUMEHSIOTCS
CJIeAYyOLIHe MOJE/IH:

1) PeasbHble (HATypHBbIe, AHAJOIOBbIE) MOJEJIM — OTPAKAOIIME CaMbIE
CYILIECTBEHHbIE YEPThl OpPUrHHAaJa (aKBapUyM — MOJIENIb €CTECTBEHHOTO BofioeMa). O1HaAKO
CO3J]JaHME TaKUX MOJIeJIed COMPSIKEHO C OOJBITUMU TEXHUYECKUMUs TPYIAHOCTSIMH, T.K.
3aTPYAHUTEIBLHO JOOUTHCS TOYHOTO BOCITPOU3BENCHUSI OPUTMHAIIA:

2) 3nakoBble (HIeajibHbIE) MOJEJIH — YCIOBHOG! OTOOpaKEHHE OpUTHHANIA C
MMOMOIIBI0O MaTEMAaTHUYECKUX BBIPAXXEHUUM WIM TOAPOOHOro-omnucanus. B cBow ouepenp
OHM JICJIATCS:

a) KonuenryanbHbie (BepOajibHbIe, rpaduuecKue) MoOJeIu — XapaKTEPU3YIOTCS
MOIPOOHBIM OMHMCAHUEM CHCTEMbI (HAyYHBIN TEKCT, CXEMbI CUCTEM, TaOJHIIbI, TpaduKu U
ap.);

0) MaremaTnueckue Mogean —\\HanOonee >(PPEKTUBHBIA METON H3yUYEHUS
HKOJIOTHYECKUX CHCTEM, OCOOCHHO TIPU™OMPEICICHIN KOJIWYECTBEHHBIX ITOKa3aTeNIeH.
MartemaTuyeckue CUMBOJBI MO3BOAIOT CXKATO ONUCATh CIOXHBIE HKOJIOTHYECKUE
CUCTEMBbI, & YpaBHEHHUS NAIOT BOZMOXXHOCTH (OpPMaIbHO OMNPENEIUTh B3aUMOACHCTBUS
Pa3JIMYHBIX UX KOMIIOHEHTOB.



I'’IOCCAPUM

ABTOTPO®bI - opranusmbl, CHHTE3UPYIOIIHE HEOOXOAUMBIC IS )KU3HU
OpraHWYecKHe  BEIIeCTBA W3  HEOPraHMYECKUX, HCHOJB3Yysl  DHEPTHUIO
(OoTOCHHTE3a WM XEMOCUHTE3A.

AT'POBMOIEHO3 - HeycroWuuMBas SKOCHCTEMa C  HMCKYCCTBEHHO
CO3JJaHHBIM WM OOCAHEHHBIM BHUJAMU E€CTECTBEHHBIM OHOTHYCCKUM
coobuiectBoM. He cnocoOeH nanuTenbHO CYHIECTBOBATH 0€3 IOCTOSHHOM
HOJJIEPKKH YETOBEKOM.

BEHTOC - COBOKYITHOCTh OpraHW3MOB OOMTAIOIIMX Ha JHE Bod0eMa.

BUOTI'EOLHEHO3 (0T rped. «O0MOC» - JXKH3HB, «I'€0» * B3eMJs, «IICHO3» -
0011IMiA) - yCTOMYMBAsk CaMOPETYIUPYIOIIasi YKOJIOTUYECKAs CUCTEMA, B KOTOPOU
OpraHNYeCKHe KOMIOHEHTBI HEPa3pPhIBHO CBSA3aHO C HEOPTAHUYECKUMHU.

BUOTOII - 0THOCUTEIBHO OJTHOPOIHOE MO aOMOTHIECKUM (DAaKTOPaM CPEIIbI
IPOCTPAHCTBO, 3aHITOE OMOIIEHO30M.

BMOLEHO3 - cooluiecTBo M3 MpoayLEeHTOB; KOHCYMEHTOB U PEAYLIEHTOB,
BXO/ISIIIUX B COCTaB OJJHOTO OMOT€01eH03a; HACESIOIUX OA1MH OUOTOTI.

BUOC®EPA - o6mnacte pacnpoctpaHetuss >KM3HU Ha 3emiie, COCTaB,
CTPYKTYpa DSHEpPreTHUKa KOTOPOU ¢, OIPENENsieTCsl JIeATEIbHOCTBIO  KUBBIX
OpraHN3MOB.

XKMBOE BEHIIECTBO -_| COBOKYNHOCTb TE€N JKMBBIX OPraHU3MOB,
HaceJSIOIMX  3eMilto, BHE ‘3aBUCUMOCTH OT HMX CHUCTEMAaTHYECKOM
MPUHA]JIEKHOCTH.

3AT'PA3HEHMUE -.aipi BHECEHUU B KaKylO-I1M00 Cpeny WM BO3HUKHOBEHUU
B HEMl HOBBIX, OOBIYHO HE XapaKTEPHBIX JJi1 Hee (PU3UYECKUX, XUMUYECKUX WUIIU
OMOJOTUYECKHX (aleHTOB WJIM TMPEBBIIICHUE KOHIICHTPAIIMU TEPEUUCICHHBIX
areHTOB B cpefie:

3AKA3HUK+ Tepputopusi, HAa KOTOPOI B TEUEHHUE ONPEACICHHOTO Nepruoa
YCTAHOBIIEH PEXUM OXPaHbl >KMBOTHBIX, PACTEHUH M JIPYTMX KOMIIOHEHTOB
IPUPOAHOr0 KOMILIEKCA.

3AKOH MHUHHUMYMA (3akoH JIubuxa) - BBIHOCIMBOCTH OpTaHU3Ma
OTpesiessieT CaMbIM CJIa0bIM 3B€HOM B IIEIU €r0 SKOJOTUYECKUX MOTPEOHOCTEM.

3AKOH TOJIEPAHTHOCTHU (3akon Illendopna) - JIUMHUTHPYIOIIUM
(hakTOpOM TPOIBETAHUS BUAA MOXKET OBITh KaK MUHHMYM, TaK U MAaKCHUMYyM
AKOJIOTUYECKOTro (haKTopa, JUANa3oH MEXIYy KOTOPHIMU ONPENENsieT BEIUYUHY
BBIHOCJIMBOCTH (TOJIEPAHTHOCTH) OpraHu3Ma K JaHHOMY (DaKTopy.

3ATIOBEJJHUK - oco0o oxpaHsieMas NpUPOAHAS TEPPUTOPHUs, HABEYHO
U3bATasT M3 XO35MUCTBOBAHMS, HAa KOTOPOM OXpaHSIETCS BECh IPUPOIHBIMN
KOMILJIEKC U BBITIOJIHSIOTCS] HAYYHBIE UCCIIEIOBAHHUS.



300LEHO3 - COBOKYNHOCTh COBMECTHO HPOKHBAKOIINX KUBOTHBIX,
COCTaBHAasl YacCTh OMOLIEHO3a.

KOMMEHCAIJIM3M (coTpane3HuyecTBO) - MOCTOSSHHOE WM BPEMEHHOE
COXKHUTEJIbCTBO 0CO0€M pa3HbIX BUIOB, MPU KOTOPOM OJUH MapTHEpP MUTAETCA
OCTaTKaMU TMUILIY WK NPOSYKTaMU BbIJIECICHUS JIPYTOro.

KOHKYPEHIIUSA  (comepuumuectBO) -  JoOble  aHTarOHUCTUYECKUC
OTHOIIIEHUS, OTIPEIeNIIeMbIe CTPEMJICHUEM JIYYIIIE U CKOpee JOCTUTHYTh KaKOii-
TO 1[EJIM IO CPABHEHUIO C JIPYTUMU YiI€HaAMU COOOIIECTBA.

KOHCYMEHTBI - rerepoTpodHbIE  OpPraHU3Mbl, < SIBISIOIMIUECS
MOTPEOUTEIIMU OPraHUYECKOTO BEIIECTRA.

KPYT'OBOPOT BEHIECTB - wMHOrokpaTHoe y4acTUE€ BEIIECTB B
mporieccax, mpoTeKammx B atMmocdepe, ruapocdepe, aurochepe.

MOHUTOPUHI" - kommuiekcHast cucTeMa HaOJIOICHHM, OIEHKH U TTPOTHO3a
COCTOSIHUSI TPUPOJHOM Cpelbl, M3MEHEHHS OnoChephl U OTACIBHBIX €€
KOMIIOHEHTOB IO BIUSHUEM YEIOBEYECKOU JIEATEIBHOCTH.

MVYTYAJIU3M - dopma cumOuo3a, TPU KOTOPOW JBa OpraHuzma
B3aMMOBBIFOJHO BO3JaratoT ApYyr Ha Apyrd PEryyisiyi0 OTHOLIECHHW C BHEIIHEN
cpenou.

HAIIMOHAJIBHBIN TTAPK - oxpassiemMas TeppHTOpHS, NPeICTABIAIONIAs
0COOYIO IKOJIOTHUECKYI0, HCTOPHUUECKYIO U 3CTETHUECKYIO IEHHOCTh. OXpaHseT
MPUPOIHBIC KOMIJIEKCHI.

HOOC®EPA - HoBBHII 3Tanm 6uocdepbl, Koraa OonpeacisomuM (pakTopomM
Pa3BUTHS €€ CTAHOBUTCS Pa3yMHas J€ATEIIbHOCTh YEIOBEKA.

OBPA3 KM3HU - Bee pa3zHooOpa3ue OTHOIICHWNA WHAWBUIOB KaKOTO-TO
BUJIa K a0MOTHUYECKUM, YCIIOBUSIM CPEAbl CYIIECTBOBaHUSA, K OCOOSIM CBOEro U
IPYTUX BHJIOB.

OKPYKAIOHIAA CPEIA - KOMIIOHEHTBI NPHUPOJBI, €CTECTBEHHBIE WIIN
U3MEHCHHBIC MAEATEIbHOCThIO YEJIOBEKA, KOTOPHIE OKPYKAKOT YEIOBEYECKOE
0OLIECTBO:

OHTHMAJIBHBI ®AKTOP - HamGonee GrarompusTHas s OpraHU3Ma
UHTECHCHBHOCTD SKOJIOTHYECKOTO (haKkTopa.

OPI'AHM3M - xuBOE€ CYHIECTBO, pEAIbHBIA HOCUTENb  KU3HHU,
XapaKTEepU3YIOLIUICA BCEMU CBOMCTBAMMU KUBOTO.

OXPAHA IIPUPOJBI - cuctemMa rocygapCTBEHHBIX, MEXAYHAPOAHBIX H
OOIIIECTBEHHBIX MEPONPUSTUM, HANPABICHHBIX HA COXPAaHEHUE, PAIlMOHAIBLHOE
UCIIOJB30BaHWE M  BOCHPOM3BOJICTBO TMPHUPOJHBIX PECYPCOB, U OXpaHy
OKPYKarOIIEU CPEIBL.

[TAPA3UTHU3M - popma B3aMMOOTHOILICHUN Pa3HBIX OPraHU3MOB, OJUH U3
KOTOPBIX CYHIECTBYET 3a CUET MUTAHUS TKAHSIMU WM COKaMHU JIPyroro 0e3 ero



YMEPIIBJICHUS.

[IJTAHKTOH - COBOKYMHOCTh MAacCHBHO IUJIABAIOIIMX B TOJIIE BOJBI Op-
TaHU3MOB, HE CIIOCOOHBIX K CaMOCTOSITEJIbHOMY TMEPEIBIDKCHHIO Ha
3HAYUTEIbHBIE PACCTOSHHS.

[MPEAEJI BBIHOCJIIMBOCTU - rpanuma, 3a mOpeneliaMud KOTOPOU
CYLIECTBOBAHUE OPraHU3Ma HEBO3MOKHO. JIJIs1 BCEX OPraHUu3MOB U I Kakaono
BU/JIa CYIIECTBYIOT I'PAHUIIBI IO KAXKIOMY IKOJOTHUECKOMY (haKTOPYy OTAEABHO.

[TPUPOAHBIE PECYPCBI - 00BbeKThI, YCIOBUS U MPOLECCHl TUPUPOTHOMN
Cpenbl, UCIOJb3yeMble B cpefe OOIIECTBEHHOTO0 TMPOU3BOACTBA IS
YAOBJICTBOPEHUS MATEPUANIbHBIX, HAYYHBIX W KYJBTYPHBIX MOTPEOHOCTEM
oO1ecTna.

ITPUPOJTHBIN TTAPK - Teppuropus, BeIIeNseMast JUfs OXpaHbl TPUPOIHBIX
naHamadToB, a TAKXKe JUIs OTAbIXa U TypHU3Ma.

[MPOAYUEHTBI - aBTroTpodHBIE OpraHu3Mbl, \CrmOCOOHBIE K (OTO- H
xeMocuHTe3y. Co31at0T OPraHuYeCKOEe BEIMIECTBO U3 HEOPTAHUYECKOTO.

PEAYLEHTDBI - opranu3mbl, NOUTaKOUMEeCsi MEPTBBIM OpPraHUYECKUM
BEILIECTBOM U ITOJBEPraroIlfe €ro MUHEpIN3aliu.
C1UMBHO3 - THUN B3aMOOTHONICHUIN OpPraHu3MOB  pPa3HbIX

CHUCTEMAaTUYECKUX TPYMI - B3aUMOBBITOJHOE COXKHUTEIBLCTBO OCOOEH ABYX WU
OoJiee BUJIOB.

CUHOMKUS - kBapTHpaHTCTBO, (POpMa KOMMEHCANHM3MA, HPU KOTOPOH
OJTHO KUBOTHOE OOWTAET B KUJIUIIE IPYTOTO.

COLINAJIBHAA OKOJIOIMA - koMmmuiekc  HayK, H3y4Yaroluu
B3aMMOOTHOIIIEHHUS OOIIEETBA U OKPY>KAIOIIEH Cpe/ibl, MPUHIIUIBI OpraHu3aIuu
YEeJI0BEYECKOM JIESITEABHOCTH C YUYETOM HKOJOTHUYECKUX 3aKOHOB.

CYKIECCHUA - nocnenoBaTeabHas CMEHa OHWOIICHO30B, MPEEMCTBEHHO
BO3HUKAIOIUX HA OJHOW W TOW K€ TEPPUTOPUU B pE3yJbTaTe BIUSHUS
IPUPOTHBIX (DAKTOPOB MU BO3/ICHCTBHS YEIOBEKA.

TOJIEPAHTHOCTD - cnocoGHOCTh OpraHU3MOB BBIHOCUTH OTKJIOHEHUS
(bakTOPOB Cpe/ibl OT ONTUMAIILHBIX JJISI HUX.

TPOOUYECKAA  HEIIb  (numeBas  uenb, [eOb  NUTAaHUS) -
B3aMMOOTHOUIEHUSI MEXKJy OpraHM3MaMH, YEpe3 KOTOPbIE B IKOCHUCTEME
HPOUCXOAUT TpaHC(hOpMaIlKs BEIIECTBA U YHEPTUU.

YBUKBUCT - kpaiiHe mIMpOKO paclpOCTPAHEHHBIA BU/, dKUBYIIHI B CaMbIX
Pa3HOOOPa3HBIX YCIOBUAX CPEIbI.

YPBAHU3AILIMA - pocT 1 pa3BuTHE TOPOIOB.

OUTOILIEHO3 - Gonee nin MeHee yCTOMYMBOE OMOTHYECKOE COOOIIECTBO,
COCTaBJICHHOE PACTUTEJILHBIMU OPTaHU3MaMHU OJHOTO WM MHOTHX TTOKOJICHUI-

OOTOIIEPUOAU3M - peakuusi OpraHu3MoB Ha CYTOYHBIA PUTM



OCBEILEHHUS, BEIPAXKAIOIIASICSA B H3MEHEHUH MPOLIECCOB POCTA U PA3BUTHSL.

XAIMHWUYECTBO - Ttun B3aMMOOTHOLIEHWM JBYX OpPraHW3MOB, IIpU
KOTOPOM OJMH MCIOJIb3YET B MHILLY APYTOrO.

OKOJIOTHUS - »5T0 KOMIUIEKCHAasT HayKa, M3ydawollas  3aKOHbI
cyiiecTBoBaHus ((QYHKIIMOHUPOBAHUS) )KUBBIX CUCTEM B UX B3aWMOJICUCTBUH, C
OKPYKaIOIIEU CPESIOU.

OKOJIOTMYECKOE BOCIIMTAHUE - dQopmupoBanne y uyenoOBeka,
CO3HATEJIBbHOTO OTHOLICHHSI K OKPY>KAIOIIEH IPUPOJHOM Cpelie C LEThI0 0XpaHbl
Y PalMOHAJILHOTO UCIOJIb30BaHUs MPUPOJHBIX PECYPCOB.

SKOJIOTMYECKHMM KPU3KC - cuTyanus BO3HHKAIOMAS B AKOCHCTEME B
pe3ynbTaTe HAPYIIEHUS 3KOJIOTMYECKOTO pPABHOBECUS WO, BO3JCHCTBHEM
CTUXUMHBIX TNPUPOJHBIX SBJICHUM WIM B  pe3ylibTaTe  BO3ICUCTBUS
AHTPOIIOTEHHBIX (PAKTOPOB, HApyIIEHHE PABHOBECUS a SKOJOTMYECKHUX
CUCTeMaxX U B OTHOLIEHUSX YEJIOBEUECKOro obmiecTBax rnpupoae. Kputnueckoe
COCTOSTHHE OKPYXKAIOIIEH Cpelbl BBI3BAHHOE XUHIHWUYECKHMM HCIOJIb30BAaHUEM
IPUPOHBIX PECYPCOB U 3arPsI3HEHUEM OKPYKAIOWIEH Cpeibl.

OKOJIOTMYECKAA KVIJIBTYPA ~ 510 cucrema 3HaHUM, YMEHUH,
LEHHOCTE! YeNoBEKa, €ro BepOBaHWM, ~Tpaaulvii, o0O0bYaEB, 3aKOHOB,
UCKYCCTBA, HPABCTBEHHOCTH, OTBETCTBEHHOCTH 3a NPUHUMAEMbIE pElIeHUs B
CUCTEME YEJIOBEK - OKPYKAIOIIAsl CPEIa.

OKOJIOTUMYECKOE MBbBIIIJIEHUE - aHamu3 BceX NPUHUMAEMBIX
XO34MCTBEHHBIX 3HAHUW C TOUKU‘3PEHUS YIYUILICHUS U COXPAHEHUS KauecTBa
OKPYKarOIIEH CPEIBI.

OKOJIOTMYECKAA “HNIIIA - a) dyHKIMOHATILHOE MECTO BHJIA a
AKOCUCTEME, ONMPEACHAEMOE MPSAMBIMH K OOPATHBIMU CBSI3SIMU C OCTaJbHBIMU
BUJIaMH, BXOJSIHUMHI B SKOCHUCTEMY W aOMOTHYECKUMHU (DaKkTopaMu cpefbl. 0)
COBOKYITHOCTE “YCJIOBUW KU3HU BHYTPU IKOCUCTEMBI, COOTBETCTBYIOIIHE
TPeOOBAHUAM, HPEABSIBISIEMBIM K CPE/IC BUIOM WJIU €TI0 MOMYJISIITUEH.

OKOJIOITMYECKASA TUNIACTUYHOCTD (skosoruueckasi BaJ€HTHOCTH) -
CBOMETBO" BUJIOB aJaNTUPOBAThCA K TOMY WJIM MHOMY JHMara3oHy (HakTOpOB
BHEIITHEN CPEIIbI.

9KOJIOTNYECKASA CHUCTEMA - cooOmiecTBo KHUBBIX OPraHU3MOB H
cpenbl uX OOUTaHMsI, COCTABIISIIOLIEE €UHOE 1IEJI0€ Ha OCHOBE MHILEBBIX CBA3EH
1 crIocOOO0B TMOTYyYEHUE IHEPTUU.

SKOJIOTUYECKHIT ®AKTOP - 510 m060ii 3IeMEHT Cpeibl, CIOCOOHBIH
OKa3blBaTh MpPSMOE WM KOCBEHHOE BIMSHUE HA JKUBbIE OPraHU3Mbl Ha
MPOTSKEHUH OJTHOM U3 (Da3 X UHAWBUIYATHHOTO Pa3BUTHSL.

OKOJIOI'UA  YEJOBEKA - koMIulekcHas  Hayka, H3ydarouas
3aKOHOMEPHOCTH B3aMMOJEHCTBHUS YEJIOBEKA U OKPYKAKOLIEH €ro Cpebl.



Jlaboparopnasi padora 1 Cer Kak 3Kkoj10ru4eckuii paxkTop cpeabl

eab — U3y4uTh aJJalITUBHBIC PEAKIIMN PACTEHUM HA CBET

Marepuan u oOopynoBanme: 3adQUKCUPOBAHHBIE B CIHUPTE JIUCTHS
KHUCITUIIBI, MAalfHHUKA, MaTh-U-Ma4eXH, MIKMBI; )KHUBbIC WM (UKCUPOBAHHBIC B
CIIUPTE JUCThSI CUPEHU (JIUIBI, Bsi3a), COOPAaHHBIE C HAPY>KHOW YaCTH KPOHAI
U BHYTpU ee; repOapHbie O0pasibl 3THX XK€ JHUCTbeB. MHUKPOCKOIIBT;
OpeIMETHbIE M MOKpPOBHBIE cTekna, ¢uopormonuH, cynad III, «ie3sus
6e30macHO¥ OpUTBHI, KapaHJAIIH, aTbOOMBI.

Xoxa padoTbI

1 IIpuroroBsTE MONEPEYHBIE CPE3BI, PACCMOTPETH MO MUKpPOCKomoM. [1o
aHATOMUYECKOMY CTPOEHUIO JINCTA BBIACIUTE TreTu0oPUThHI 1y CLIMOPUTHIL.

2 CBSDKUTE CTPOEHHUE JIUCTHEB C YCIOBHSIMH MECT OOWTAHUS PACTCHHIA.
Haigure cxomHele 4epThl y pacTeHUM OJHOM 3KQIOTMYECKOM TPYIIbI U
YepThl Pa3auuMil y 3TUX K€ mpenacraButesieid.|CpaBHUTE JETall CTPOEHUs
SIUAEPMBI Y JHUCTHEB NMXMBI U MaTb-U-Madexu. OObsICHUTE, B 4YEM HX
aJanTUBHOCTD.

3 CocraBbTe U 3amojHUTE Ta0AUIy, BHECS B HEE Ha3BaHUs
UCCJICIOBAHHBIX PACTEHUH M XaPAKTEPUCTUKHU OTHAEIBHBIX IPU3HAKOB
CTPOCHHMSI JIUCTHEB: TOJIIMHBI “IUCTa, CTPOCHUS DIHUACPMBI, TyOUaTOM,
najaucaJHoOl, MEXaHUYECKOW TKaHU.
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Pucynok 1 — Ctpykrypa nuctbeB renuoGuroB u cuuopuroB: 1 — yuacmox
NONnepeyHo2o cpe3a JUCma oneanopa: (a — 08YClOUHbI INUOEPMUC C KYMUKVIOU, O
— eunooepma, 8 — U30NAIUCAOHBIU Me30QQunn; YeayoneHuss HUMNCHeU CHOpPOHbL
aucma ¢ ycmvbuyamu U 6010CKamu);, 2 — NonepeyHvle cpe3vl uacmel JIuUcmd
Kucauyvl (@) u MatuHuxka 08yaucmuozo (0).

4 3apucyiite pucyHok 1 B ainp00Mm.

5 OTBeThTE Ha CIEAYIOIIME BOMPOCHI U 3alIUIIUTE OTBETHI B AJIbOOM:

A) Kakue 0COOEHHOCTH CTPOCHHUS DJMIHACPMHUCA €CTh Y PpaCTCHUM-



renrno¢uToB? Kakyro s3KOJOTHYECKYIO POJIb OHU BBIITOJTHSIOT?

b) Kakue 0cCOOEHHOCTH CTpOEHHs HSHUAEPMHUCAa €CThb Yy PACTEHHIl-
ciimopuToB? Kakyro 9KOJI0THYECKYIO pOb OHH BBITOTHSIOT?

6 CpaBHUTE BHEIIHWN BHUJ TEHEBBIX M CBETOBBIX JIMCTHEB CHUPEHH,
oOpaTuTe BHHMAaHHE Ha CTETICHb PAa3BUTHUS KHUJIOK, TOJNIIWHY W OKPAaCKy
JHCTA.

7 CpenaiiTe mnomnepedHble Cpe3bl TEHEBBIX W CBETOBBIX JIMCTHEB.
OGpaboraiite ¢uaopormonuaoMm u  cynanoMm III.  Paccmotpurte HiroA
MHUKPOCKOIIOM, OTME€Yasi OTHOCUTEJIbHYIO TOJIIMHY JIMCTOBOW IJIACTHHKH,
CTETICHb Pa3BUTHUS SMHUJCPMBI U KYTHUKYJIBI, MEXaHUYCCKOH, MaIMUCaTHON U
ry04aToil TKaHu, CTETIEHb Pa3BUTHS MEKKIETHHUKOB.

8 IlepepucyiiTe pUCyHOK 2 B aIb00M.

Pucynok 2 — Ilonepeunsiii cpe3 cBetoBoro (1) u TeHeBoro (2) MucTa CUpeHu

9 OtBeThTE HUCHMEHHO Ha CJIEAYIONINE BOIPOCHL:

A) B ueM aRaNTUBHBIN CMBIC]I HAIUYUS Y OJJHOTO U TOTO K€ JPEBECHOTO
PacTeHUS"OIHOBPEMEHHO U TEHEBBIX, U CBETOBBIX JINCTHEB?

b) V kxakux BUJIOB JIepEBHEB MOXKHO MpeAnoJiaraTb OONbIINN guara3oH
pazIunii MEX1y TCHEBBIMH U CBETOBBIMU JIUCThSIMU — O€JION akanuu, ayoa,
oyka?~OO0bSICHUTE TTOUEMY.

B) MoxHO 51U OXHUAaTh TaKUX K€ Pa3Uyuid B CTPYKTypE JHUCTHEB
TPaBSHUCTHIX pacTeHUit? Y Kakux B OoJbiei mepe?

I') CranyT U TEHEBBIE JHUCThSI CBETOBBIMH, €CIM YAAIUTh 3aTCHSIOIIYIO
UX Y9aCTh KPOHBI JepeBa’



JlabopaTopHasi pa6ota 2 BiiaskHOCTH KaK 3K0J0rnYeckuii pakTop

Heab — BeIsIBUTH MOp(OaHATOMUYECKHE MPUCTIOCOOJICHUS Y PACTCHHUM K
YCIIOBUSIM OOUTAHUS C PA3JIMYHBIM PEKUMOM YBIIAXKHEHUS

Marepuan u obGopyaoBaHme: pACCT KypyaBblii (ITOJBOJHBIN cTEOEIb U
JUCThS), KJIEBEpP JIYroBOW, KOBBUIb, allod (JIMCThA). MUKpPOCKOMBI, Mpefs
METHBIE U TIOKPOBHBIE CTEKJa, JIe3BMUsI Oe€30MacHOM OpHUTBBI, KapaHIAmwiu,
aTbOOMBI.

Xoa padoThI

1 IlpurotoBpTe mnOMNEpPEUHBbIE Cpe3bl 4YacTel pacTeruid. st paecra
BBIOMpANTE y4aCTKU B IEHTPAIHHON YacTH JUCTA, a y JINETA ajod CPEKbTE
KPAaE€BYIO 4aCTh C YYaCTKOM MPUJIETAOIIUX MATKAX TKAHEH.

2 llocrmenoBaTenbHO PAacCMOTPUTE TOMEPEUHBIC Cpe3bl, OOpaias
BHUMAaHHE Ha CTETIEHb Pa3BUTHSI MPU3HAKOB, YKA3aHHBIX B TabuIe 1.

Tabmuma 1 — MopdoanaroMudeckne A1auTalii pacTeHU i1 OOUTaHUS
B YCIIOBHSIX C Pa3HBIM XapaKTEPOM YBIIKHEHNS

XapakTepUCTHKA pacTeHuu Pnect | Kinesep | KoBblib | AJ103

TonmuHa snmIepmMuca ¢ KyTUKyJIon

Pa3BuTre MexaHM4YeCKOU TKaHM

[Manucamnas TKaHb (YMCIIO.CIIOEB,
BeIWYMHA U (PopMa KIIETOK)

I'yGuaTas mapenxuma (cTeneHb
pa3BUTHS)

AnpeHxuma

[TonoxeHne ycTbull

Hannuune BojIOCKOB Ha IMOBCPXHOCTH
JHUCTAa

Y cnoBust oOMTaHus pacTeHUs

QKONoruyeckas rpyImma pacTeHHAM
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Pucynok 1 — Amatomuueckue 0ocoOeHHOCTH THIaTO(OUTOB U THAPOGUTOB: 1 -
nonepeunwvili cpez cmebas ypymu (a - MeXNCKIemOYHUK 8 NepeudHol Kope, 0 -
COCYObl YEHMPATLHO20 YULUHOPA), 2 - 4acmb NOnepeuHo2o cpe3a cmeobis Kamvliua
03epH020. (A - KpynHvle NOIOCMU adpeHxumvl), 3 - uacmu nobe2og poecma
niaasarowe2o (a) u poecma Kypuaeozo (6). Beepxy u 6Hu3y yuacmku nonepedHvlx
CPe308 Ux UCbES.



Pucynok 3 — Dnunepmuc nucra anos (1) 1 yacTh nomnepeyHoro cpesa creds
KakTyca (2): a — snudepmuc, 6 — 2unodepma, 6 — nepeUUHAsL KOPA



Pucynok 4 — Ilonepeunsiii cpe3 nucta koBbiis (1) u Tumuaka (2), auct
KOBBUISL B pa3BepHyTOM BUJIE (3). Cmpenkamis, NOKA3aHbl COUIEHOBHbIE KIECMKLU.
B yenmpe — mo dice, ygenuueno

3 Hcnonb3ysi JaHHBIE BBIIOJHEHHBIX CpPE30B, a TaKXKE PHUCYHKOB 1-4
COCTaBbTE U 3aMOJHUTE TAa0JIUIly B35B'3a OCHOBY Tabnuiy 1.

4 TlepepucyiiTe MOMEpEeUHBIE CPE3bl PACTCHUM, YKa3aHHBIX B TaOJHIIC, B
71a00paTOPHBIN aTLO0M.

5 OTBeThTE MUCHMEHHO, Ha CIEAYIOIINUE BOTIPOCHI:

A) B kakux 0COQEHHOCTSX aHATOMHUYECKOTO CTPOCHHS BBIPAKACTCS
IPUCTIOCOOJIEHHOCTH 'BOIHBIX PACTEHHM K cpene?

b) B kakux mpu3Hakax BhIpaKaeTCsi KCEPOMOP(PHOCTh PACTCHUIL?

B) Uem 00BsicHUTH pa3nuuvs B CTPOCHHUH JIHCTHEB JIBYX KCEPODUTHBIX
pacTeHUI/<— KOBBLIA U aj03?

I') Kakoekonoruueckoe 3HaU€HUE UMEET MOJI0KEHUE YCTHUIL?



JladbopaTopHasi pa6orta 4 ’Kusnennbie GopMbl pacTeHUit

Hean — BbIABUTH MOPQOJOTHUECKHE OCOOCHHOCTH W aJalTallid PAaCTCHHM
Pa3IMYHBIX JKU3HEHHBIX (POpPM K MPOU3PACTAHUIO B PA3IMYHBIX METOOOWTAHMSX,
PacCMOTPETh CYIITHOCTh OCHOBHBIX KJIacCU(HUKAIIUN KU3HECHHBIX (DOPM PACTCHHIA.

Marepuaa u odOopyaoBaHme: repOapHbIi MaTepuald WIM PUCYHKU (PUCYHOK 1)
CIICAYIOIIMX PACTCHMIA: KO3ejell, CMOJIeBKa, KauuM, mnoaymkoBuanbie (Saxifraga,
Draba wnmm npyrue Bubl), KalyKHHIIA OOJOTHAs, BETPEHUIA JIOTUKOBAas, KOBBLIb,
OBCSHMIIA JIYrOBas, OCOKAa BOJIOCHCTas, 3EeMJITHHKA JIECHAs, JIamJaTka, IaBENeK,
KapaHJ1aIlu, albOOMBI.

Xox padoTbI

1 BHUMaTeNbHO pPAacCMOTPUTE BHEITHUU OOJIMK pacTeHUM, @CcoO0e BHUMAaHUE
00paTUTe HA CTPOCHUE MOJ3EMHBIX OPTaHOB.

2 Ha ocHOBe BHEIIHETO CTPOCHHS PACTPEICIUTE HIDKE MPUBEICHHBIC BHIBI 10
KaTeropusiM *U3HEHHBIX (HopM, pazpadborannbix K. PayHkuepom (1151 cipaBKM MOKHO
BOCIIOJTb30BaThCSI PUCYHKOM 2):

KpyIIMHA JIOMKas, XUBYYKa IMOJ3ydasi, €XKa COOpHas, ITIOTUK €JKUW, CHBITh
O0OBIKHOBEHHAsI, OTyBaHYMK OOBIKHOBEHHBIN, YEPHHUKA,\CIKEBUKA, MSITJIMK, MXU, OBCIOT,
CEIMUYHUK E€BPONEUCKUH, OJiIbXa, Oepe3a, MaciCH’ CAaJKO-TOPbKUM, CUPEHb, KaJluHa,
JIAHJIBIINT MAaWCKUM, KpaliiBa JBYIOMHAs, TYCHHBI JIyK, BETPEHHUIIa JyOpaBHasi, XMeJlb,
€Jb, TUTIOI OOBIKHOBEHHBIN, OpyCHHMKA, TUMO(EeBKa, JTUCOXBOCT, COCHA, MajuHa (a
TaK)Ke PACTCHUS, TIPEICTABIICHHBIC HA PHCYHKE 1).

3 3anoyiHUTE HIKETPUBEICHHYIO TabmuIry 1:

Tabmuna 1 — )Kuznennsie hopMbl pacTenuii no Paynkuepy
AKuzuennas ¢popma | Ilpumep pacreHus
danepoPuTs
XameuTsl
Eemuxpunto@ursl
Kpunroputs
Tepodutsr
Onudurs

4 Vcrionb3ysl pUCYHKH pacTeHUH (pUCYHOK 1) omnpenenuTe uX >KH3HEHHYIO (opMy
o U.L+ CepebpsikoBy 1 3amoinHUTe TadIUIy 2 (U1 CIIPaBKU MOYKHO BOCITOJIb30BATHCS
pUCyHKOM 3):

Tabénuua 2 — )Kuznennsle opmbl pactenuid no CepeOpsikoBy

Kusnennas popma IIpumep pacreHus
CrepKHEKOpPHEBBIE TPABSHUCTHIE NTOJIMKAPITUKH
KucrekopHeBbIe 1 KOPOTKOKOPHEBUIIHBIE
TPaBSHUCTHIC OJIMKAPITUKH
JlepHOBaHHbBIE TPABIHUCTBIE TOJTUKAPITUKU
CT010HO00pa3yIOIIME U NOJA3YYUE TPABIHUCTHIE
MTOJINKAPIIUKH




KiyGHneoOpa3zytoniye TpaBIHUCThIE TOJIUKAPITUKU
KopHeoTnpbICKOBBIE TPaBIHUCTHIE MOJIMKAPITUKU

Pucynok 1 — I'epGapwmit: 1 — koszerey, 2 — cmoneska; 3 — kauum, 4 —xkamueromka, 5 —
Kanyscuuya, 6 — eempenuya, 7 — koewlib, 8 — oscanuya, 9 — ocoxa, 10 — semnanuka; 11 —
aanuamka, 12 — waesenex



5 OrtBeTbT€ MNUCBMEHHO Ha CIEAYIOIIKUE BOMPOCH M 3alUIIMTE OTBETHl B
Ja00paTOPHBIN aTbOOM:

A) B Kakux ycioBUAX aJanTUBHA (pOpMa pacTEHUM NepeKaTru-mnose?

b) Iloyemy mNOAYyIIKOBUAHBIE PACTEHHUS PACHPOCTPAHEHBI MPEUMYIIECTBEHHO B
BBICOKHMX IIUPOTAX U BEICOKOTOpPbhE?

B) [louemy mioTHOAEPHOBUHHBIC 3JIaKH XapaKTEPHbBI B OCHOBHOM ISl CTENEH U
60m0T1?

[') B kakux yCIOBUSAX MPOSIBISETCS MPEUMYIIECTBO AJIMHHOCTEPKHEKOPHEBBIX
pacTeHuit?

JI) B kakux yclOBUSIX BOJOCHAOXKEHHS OOUTAIOT OOBIYHO KHCTEKOPHEBBIC
pacteHus?

E) Kakue mouBsl Hanbosee yA0OHBI i JIMHHOKOPHEBUIIHBIX TPaB“< PBIXJIbIC U
YBIIQKHEHHBIC WJIH TUIOTHBIE U Cyxue?

Pucynok! 2 \— Xusuennoie ¢opmbel 1o Paynkuepy. 1-3 — ¢panepopumor,; 4, 5 —
xamegumot; 6,7 — cemuxpunmogumst; 8-11 — kpunmogpumei; 12, 13 — mepogpum (13 —cems
c 3apoovluiem)



Pucynok 3 — )Kuznennsie hopmel TpaB 1o N.I'. CepebpsikoBy: 1 — cmeporcnexopnesoe, 2
— KUcmexopnegoe; 3 — KOpOMKOKOPHe8UUWHoe, 4 — KopHeomnpuickogoe, 5 — 0epHosunHoe: 6
— cmoaoHoobpasyuee. 7 — ONUHHOKOPHEBUUWHOE



JladbopaTopHasi pa6ora 4 ’KuzHeHHble GOPMBI KUBOTHBIX

Heabr — BbBIIBUTH MOP(GOJIOTHYECKUE OCOOCHHOCTH U aJlaNTaliH
KUBOTHBIX PAa3JMYHBIX JKU3HEHHBIX (OPM K OOUTAHUIO B Pa3IUYHBIX
METOOOWUTAaHMSIX, PACCMOTPETh CYIIHOCTh OCHOBHBIX KJIacCHU(HUKAIUH
KUZHEHHBIX ()OPM >KMBOTHBIX.

Marepuan u oOopyaoBaHMe: uydela W TYHIKH MIIEKONMUTAIOIIUX
(OypyHayka, cyciuka, TOJNEBKH M T. 1.). TaONUIBI W ONPEISTUTENH \C
U300paKeHUEM KHUTOOOpA3HBIX, KOMBITHBIX, XWUIIHBIX u Jp. Komekiuu
KYKEIUIl, B KOTOPBIX MPEACTABICHBI BCE )KM3HCHHBIC (DOPMBI, BBIIEIIICMbIC
N.X. [llaposoit, mukpockornsl MbC, anb00MbI, pydKH, MPOCThIEKAPaH/TAIIIH.

Xoxa padoTbl

1 BxHuMaTeNnbHO pPacCCMOTPUTE BHEIIHUNA QONMK MJIEKOMUTAIOIINX,
ONpEeNIETUTE KUZHEHHbIE (POPMBI HHKE MEPEUNCICHHBIX MIEKONMUTAIOLIUX 10
J.H. KamkapoBy u 3anoiHute Ttabmumy., (I (mmas copaBku  MoxkeTe
UCIIOJIB30BaTh PUCYHOK 1):

KpOT, 3yOp, KacaTka, KOCYyJs, JIOChs XOMSIK, apxap, BOJK, adanuHa,
HOYHMIIA, 0apc, MIEPCTOKPHII, MEABEIby, TYIIKAHYUK, OJIarOpOIHBIA OJIEHB,
KEeHTypY, JICHHBEI, KOoajla, BEUEPHUNA; XOPb, IIUPOKOYIIKA, rOpOaThIi KUT,
TIOJICHb, MaKaka, AIOTOHb, 0apCyK; KpamyaTblil CyCIUK, I[OKOp, OypYHIVK,
JeTsra, KyHHIla, IEMyp, CICHBIIIL,

2 Tlocne Tabnuibl ¢ TPOQAHATM3UPYHUTE pOJb Cpeabl B  BbIPaOOTKE
KOHBEPIE€HTHOTO CXOJACTBA YKUBOTHBIX PA3HBIX CUCTEMATUYECKUX TPYIIII.

Taboauua 1 —2Kn3nennsie (popMbI MJIEKONUTAKIIHNX

Kuznennas ¢popma IMpumep

|. [InaBareuue:
1'Yucro BOogHBIE
2 TlonyBoaHbIe
I1. Pororue
1 AGcomtoTHBIE 3eMIIEpON
2 OTHOCHUTEJIbHBIE 3EMJIEPOU
I11. Hazemnusie popmbl
1 He nenarormue Hop (Oerarorue, moa3aroiiye, IphIrarIme)
2 Jlenato1ue HOPHI (Oeraroiiye, mo3arolye, IPhIraloIIme)
3 JKuBoTHBIE CKaJl
IV. IpeBecHbie nazaromme Gopmbl
V. Bo3aymisbie popmbl




Pucynok 1 — Mnekonuratomue: l-xpom; 2—3ybp; 3—kocamka; 4—xocyns, 5—
aganuna; 6-nocv, 7-xomsak; S—apxap, 9—eonk; 10-nounuya; 1I1-6apc;, 12—
Mmeoseov, 13—wepcmokpoln,;  14—mywxanyux; 15—60nacopoouviii  onenv, 16—
keneypy, 17-nenuvtey, 18—«oana, 19-eeuepnuya, 20—xops, 2 1—wupoxoywxra; 22—
01020Hb,; 23—mionenv, 24—eopbamwiii kum, 25—6apcyk; 26—cyciuk, 27—yokop, 28-
o0ypyHoyk, 29-nemsea, 30—xynuya, 31— nemyp, 32—crenviu



3 PaccmoTpuTe BHEHNTHUM BHJ KYKOB-KYXEIUI[ Kak 300()aroB, Tak M
MukcoputrodaroB, oOUTAIOIUX B  pa3HbIX spycax OHUOTreoleHO3a.
Onpenenure UX XKU3HEHHYIO (OpMy, ONMUPAsCh HAa JaHHbIE M MPU3HAKH,
yKa3aHHbIE B CIIPABOYHON TAOJIMIIE U HA PUCYHKE 2.

4 CpaBHUTE XKyXeIul-300(paros u xKyxenui-mukcopurodaros. Haiinure
pa3nuuMs BO BHEIIHUX OCOOEHHOCTSIX CTPOCHHS JKYKOB (OLeHuTe (opmy
Teja, TOJIOBbI, OTHOCUTEIILHBIE Pa3MEPhI YETIOCTEN, CTPOECHUE HOT).

5 OtTmeTpTe CTENEHb pa3BUTHA MOP(POJOTHUECKUX MPU3HAKOB, “H
3aroJHUTE TaOIHILy 2.

Tabmuma 2 — OcoOeHHOCTH MOP(DOTOTUN KYKETUI] Pa3HBIX, JKU3HEHHBIX
hopm

3oodaru Muxkcopurodaru

[Tpu3naku

buTodbmoc
AIIUTE00NOC
cTpaTtoeduoc
reobuoe
TICAMMOKOJIMMOCTI
CTpaToOnoc
CTPaTOXOpPTOOHOC
reOXOPTOOHOC

dopma Terna

dopma roJioBbl

dopma HOr
Ckneporuzanus NoKpoBOB
Okpacka

g
)

Vi Vi Vil IX




Pucynok 2 — Mopdosiorudeckas xapakTepUCTHKA >KU3HEHHBIX (hOPM HUMaro

xyxenuil. Kiace 3oodaru (I-1X): | — monknace ¢puroduoc, Il — smureoduoc, 11—
ctpaTobuoc, IV — reobuoc, V — ncammokonumMOeTsl; kitacc mukcodurodaru (VI-
VIII): VI — moaknace crpatoouoc, VIl — crparoxoproouoc, VIII — reoxoproduoc;

kiace cumpuasl (1X). A — romoea cBepxy: 1 — Odacantha, 2 — Calosoma, 3 —
Calathus, 4 — Scarites, 5 — Omophron, 6 — Stenolophus, 7 — Ophonus, 8 — Zabrus,
9 — Ditomus, 10 — Paussus; b — mammu0Oyma nesas cuu3y: 1 — Drypta, 2 =
Cicindela, 4 — Carabus, 4 — Calathus, 5 — Leistus, 6 — Broscus, 7 — Scarites,"S —
Omophron, 9 — Dichirotrichus, 10 — Pseudophonus, 11 — Amara (Curtonotus),»12
— Ditomus, 13 — Paussus; B, I' — royieHp u nanka nepeaHue, ToJIeHb cpeaHss: 1 —
Collyrls, 2 — Drypta, 3 — Cicindela, 4 — Carabus, S — Calathus, 6 < Molops, 7 —
Clivina, 8 — Discoptera, 9 — Dichirotrichus, 10 — Ophonus, 11— Zabrus, 12 —
Chilotomus, 13 — Paussus

6 Ilocnme 3amonHeHUST TaOMUIBI OOBSICHUTE B “HeM IMPOSBISETCS
IPUCTIOCOOUTEBHBIN XapaKTep pa3HbIX MPU3HAKOB BHEIIHEH MOP(OIOTHH Y
KYKEIUI,  CHCNUAIM3UPOBAHHBIX  HA  JKUBOTHOM  mHme, W Yy
PACTUTENBHOSIAHBIX, Y KYKEIUI-300(paroB,  IPUCIIOCOOICHHBIX K KU3HHU B
Pa3HBIX sIpycax?

7 OTBeThTE MUCHMEHHO Ha CJEIYIOLHNE BOMPOCHL:

A) Kakune mopdonornyeckne mpuernocoOIeHns Jamie BCero MCIOIb3YIOT
’KUBOTHBIE JIJI1 OOUTaHUS B ITOYBE, BOIE, B CKaIax?

b) B ueM BBIpakaroTCs OCHOBHBIC aanTallid MEJTKHX OECIO03BOHOYHBIX
Ipy OOWTAHUU B PA3HBIX SPYCAX TIOYBEHHOTO TOPU30HTA?

AKN3HEHHBIE ®OPMBbI ) KY/XKEJIUI (kpaTkuii CIPABOYHUK)

l. Knacc 300®AT'U
XHWIIMHBIC JKYXKEIUIIbI, COCTABISIOT a0COIIOTHOE OOJBITHHCTBO
BUJIOB ceMeilicTBa Carabidae. ¥ HuX, Kak NnpaBwio, JJIMHHBIC
OCTpBIE (UeMOCTH (MaHIMUOYJbI) W PA3BUTHl IOBEACHYECKHUE
aJlanTAUMN K JOOBIBAHUIO YKHBOTHOM ITHIIIH.

1) ITonrnacc ®UTOOMOHTHI JIA3AK0IIIHE
XHUIIHBIC KYKETUIBI, OXOTAIIUECS B pacTUTEIbLHOM sipyce. X ocHOBHas oO1as
OCOOCHHOCTh — JIa3aTEIbHbBIN THUIT HOT B COUYETAHUHU C PA3BUTHIMU KPBUIbSIMU U
Y3KOTEIOCTHIO.

a) I pynna Xopmobuonmsi cmebnesvie

OXoTATCS Ha TPaBSHUCTOM PACTUTEIBHOCTU. Y HHUX TaKkKe
Y3KO0€ T€JI0, HOTYM TOHKHUE, JITIMHHBIE, C LENKOW JIANKOW C Y3KUMHU
WIM  PacUIUPEHHBIMU  YJIECHHKAMH, XOpOUIO  Pa3BUTHIMU
KPBUIBSIMA U OpTaHaMU YyBCTB.




6) I pynna Xopmobuonmwi 1ucmosvle ¥
KY>KEJUIbl C PACIIMPEHHBIM TEJIOM, SIPKOM OKpackoil (MHOrAa o
MOXOKE Ha OKpacKy JIMCTOEIOB), HOTH OerareibHO- 4
JTa3aTesbHBIE C ETTKOM JIAMKOi. T

—par

2) loakacc DnureoOMOHTHI Oerarouue U XoAs e

Kyxenuupl, 1yisi KOTOPBIX XapaKTEPHbl HOT'M XOJMIJIBHOTO WM O€raTteibHOro
tuna. Teno BBINYKIOE, BBICOKOE B monepeyHuke. I[lOKpoBBI CHIBHO
CKJIEPOTH30BaHbI, YaCTO CO CJIOKHOW CKYJbNTYypoil. Opransl 4yBCTB XOPOIIO
pa3BuThl. OXOTSATCS HA TOBEPXHOCTH MOUBBI,

a) I pynna Snueeobuonmuol xoosaujue

OtnuyaroTcsi KpYyNHBIMHM, PEXE CPEIHUMHU pa3MepaMu Teja.
BoNbIIMHCTBO M3 HUX yTPaTUIM CIOCOOHOCTH K nonéry. Horu
XOJIUJIbHBIE C YTOJIIEHHBIMU OEnpamMu, TOJICHSIMU C psIaMu
IIMIUKOB M KPYNHBIMHU, CWIbHBIMU KOIOTKAMHM Ha JianKax:
VYcuku aivHHBIE, T1a3a cpeaHed BenuuyuHbl. OKpacka sipkas y
BHJIOB C JIHEBHOW AaKTUBHOCTBIO W TEMHas MPHU \HOYHOU
AKTUBHOCTH.

6) I pynna dnueceobuonmul becaroujue

bosee menkue )Xyku. Y HUX BBINYKJIOE A€H0, " YIJIMHEHHBIC
TOHKHE HOTH, KPYIHBIE BBIMYKJIbIE I1a3a M sipKasi OKpacka KakK y
BCEX JTHEBHBIX XUIITHUKOB.

8) I pynna Snueceobuonmsi bezarowue-83temaroujue
[Ipucnoco6yieHsl kK ObICTpOMY O€ry €0 B3JIETOM MpU OXOTEe Ha
MOJIBIKHYIO J100BIYY. Y HUX O4Y€Hb JJIMHHBIE HOTHU (3aJHHE
HOTH TIPEBBIINIAIOT JUIMHY/TeIa), XOpPOIIO Pa3BUTHI KPbUIbS,
OYEHb KPYMIHBIE BBINYKIBIC\IJa3a. JTO JHEBHbIE XUIIHUKH C
SIPKOW OKPACKOM.

3) Hoakaacc CTparoOuoOHTHI Oeraiue U 3apbIBaIOIIHECs]
O10 oburtarenus IOYBEHHON MOACTWIKH W3 PACTUTEIBHOTO OMajaa, BEPXHETrO
PBIXJIOTO CJIQS MIOUBBI, CKBAXMH M TpPEIIMH B IIOYBE, B TajbKe, B HOpax
MJICKOTIMTAIOMUMX WM B Temepax. XapaKTepHbl OeraTelbHbIe, OeraTenbHO-
Ja3aTe’abHbICT HOTU C IIETKOM JIanKoW, Wi OerareiabHO-KOMaTelIbHbIe HOTH C
YIUIOHIEHHOW TOJIEHBIO, BOOPYKEHHOM IIMIHMKaMH. [J1a3a cpegHux pasmepos,
pexe penynupoBanbl. OOIIE YepToil ABISETCS 3aMeTHasl YIUIONIEHHOCTh TeJa,
WHOP/IA — OTHOCUTEIBHO MATKHE MOKPOBbI M YKOPOYEHHBIE HAIKPbUIbS. Y
HEKOTOPBHIX KPYMHBIX BHUIOB C 00Jie€ TUIOTHBIMH TOKPOBAMU U KPETIKUMH
HOTaMU JIBUOKEHUE MO CKBa)KMHAM COYETAETCS C AKTUBHBIM PBITHEM ITOYBBI
rOJIOBOM U HOT'aMHU.

3.1 Cepus CTpaToOMOHTHI-CKBAXKHUKH

a) I pynna Cmpamoouonmul n08epXHOCMHO-NOOCMULOYHbBIE
Teno cnabo ymuioleHHOE, MOKPOBBI TBEpAbIE. Horu u ycuku
yalle JUIMHHBIE, I71a3a HEPEAKO KPYHHbIE. Y KYKOB C JHEBHOM
AKTUBHOCTBIO  OKpacka spkas. Buasl ¢  cyMepedHOu
AKTUBHOCTBHIO WJIM OXOTAIIUECS MOJ] TOKPOBOM PACTUTEIBHOCTH




Y TIOJICTHUJIKA OOBIYHO TEMHO OKPAIIICHBI.

0) [ pynna Cmpamodbuonmsl nOOCMULOUHbLE

Teno ymnoménHoe, MOKPOBBI MsArkue. Okpacka TEMHAs WIH
Oypas. ['maza u ycuku cpenneit Benuunnsl. Horu xopoue, uem y
MOBEPXHOCTHO-TIOACTHIIOUHBIX (opM. JKHMBYT B TOJCTHIIKE,
AKTUBHOCTD MPEUMYIIIECTBEHHO CyMEpPEUHasl.

8) I pynna Cmpamobuornmsi n0OCMuUiIOYHO-MpeujurHHbvle

XKyky ¢ TUIOCKMM TeNOM, HAaJKpbUIbsi YKOPOUEHBI, MOKPOBBI
MSATKHE. YKPBIBAIOTCSA B TPEINIMHAX TIOYBBI, OXOTATCS Ha
MOBEPXHOCTH HOUYbIO WM JHEM. Xopomio JseraiT. Opranbl
YyBCTB pa3BUTHI. Horm ToHKHE, OeraTelibHbIC.

3.2 Cepuss CTpaToOMOHTHI 32aPHIBAKOIIMECS

a) I pynna Cmpamobuonmsi n0OCMuI04HO-NOYBEHHbBIE
OOwutaTenu MOACTUIKKA W TOYBBL. JKyKM MENKWX W CpegHux
pa3MepoB, C XOpOIIO pPa3BUTHIMH TJA3aMH U, YaCTO,wC
Pa3BUTBIMU KpbUIbIMU. [IOKpOBBI TBEpABIE.

4) Ioaknacc I'e00OMOHTHI

DTO CHEeUHAU3UPOBAHHBIC POIONIUE KYKEIHUIIBL, “aKTUBHO MPOKJIAIbIBAIOIINE
X0Jpl B moyBe. Horm y HUX KOMaTenbHBIE,, G\ 3y0llaMy IO BHEIIHEMY Kpalo
TOJICHM U KPYIHBIMU BEPIIMHHBIMU IropaMu. st reoOMOHTOB XapakTepHO
UAJIMHAPUYECKOE TENO, TIIAJIKOE U (€ XOpPOLIO BBIPAKEHHBIM CYKEHUEM Ha
TpaHULE TEPEIHE- U CPEOHETPYAHM, HUTO TNPUAAET NEPEIHEN 4YacTH Tena
MOABWXKHOCTh TPU PbIThE. [JIaBHBIE OpraHbl pbIThS — KPYIIHAS TOJOBA C
J0maToo0pa3HbIM  HAJUYHUKOM M TepeAHUEe HOTU. YCHUKM OTHOCUTEIHHO
KOPOTKHE, HEPEJIKO — YETKOBU/IHBIC.

a) I pynna I'eobuonmsi Geearowe-porowue

Y Hux OerarenbHO-QIIQPHbIC HOrM 0O€3 3yOlIOB Ha MEpeaHUuX ,3,

el
rojeHsX. [nmaBHyIO\ (DYHKIIMIO B PHIThE BBIONHSIET TOJOBA, v iy
IUIOTHO coeAnHEHHAas ¢ nepeanerpynbo. [lepersbkka B obmactu u;n

CpeIHerpy i o0ecrieunBaeT KomaTelbHbIe ABMKCHUS TepeTHen
gacT TeasHOTH npu peIThE BBHITIONTHSIIOT OMOPHYIO (DYHKIIHIO U
CITy’KaT JUTsL OTTpeOaHusl HapbITOW MOYBHI.
0) I pynna I'ebuonmsi porowjue
Y HHX TOJIeHM TmNepeaHuX HOr ¢ 3yOllaMu; ToJoBa C
MaHMOyJaMU HMMEIOT JomnaroodpasHyro ¢opmy. TonoBoil u
MEPETHUMH HOTaMH 3TH KY)KEJIUI[ Pa3pPhIXJISIOT, a CPEAHUMH U
3aIHUIMH HOTaMU — OTTpedaroT MouBYy.
5) Hoakaacc IlcaMMOKOJIUMOETHI
Oty nepeaBuraroniyecs: (IUIaBarollde) B TMECKE KYKETUIbI C
OKpYTJ10-00TeKaeMbIM TEIOM U OeraTelibHO-OTIpe0aTeIbHbIMU
HoramMu. OHU Pa3/IBUTalOT BIAXKHBIN PBHIXJIBIA MECOK OKPYTIIBIM
TEJIOM U OTTPEOarOT €ro HOraMu.

Il. Knacc MUKCO®UTODAT'HU
Briroyaer KyXenuil CO CMEIIAHHBIM THTaHUEM — B WX PAlMOH BXOIUT




pacTuTeNnbHas W KWBOTHas mmmia. Cpenu HUX HMMCIOTCA W OOJIMIaTHBIC
dutodparn. Y HHX TEIO OBaJBbHOM WM MWIMHIPUYIECKON (OpMBI, HOTH
NPEUMYIIECTBEHHO OeraTenbHO-a3aTeNbHble WK OeraTelbHO-JIa3aTeabHO-
KomaTtelbHbIe. Y Ja3aimux (OopM TOJIeHU CPEIHUX W 33IHUX HOT HIETUHUCTHIC
C UENKUMH JIAIKaMU. Y aKTHUBHO 3apbIBAIOIIUXCS BHJIOB MEPEIHUE TOJEHU C
KPEMKMMH IIIOPAMH M OTTSHYTHIM BHEIIHUM YTJIOM Ha BEPIIMHE TOJICHHU.
Manaulynsl y HUX B 0011eM 0oJjiee KOpOTKHE U MaCCUBHBIE, YeM Y 300(paros.

a) I pynna Cmpamobuonmul becarowe-i1azaroujue

D10 Mukcodpurodaru, odUTarone B MOACTUIKE U B CKOTUICHUSIX
OTMEpIINX PACTUTEIbHBIX OCTAaTKOB, MPEUMYIIECTBEHHO BO
BJIQXHBIX MeECTaX. B OCHOBHOM MEIKHE XYXKETUIBI Y HHUX
CTpOifHOe, C1a00 YIUIOUIEHHOE TeNO, IOKPOBBI YacTO OTHO-
cutenibHO Msrkue. Horm ToHkue, OerarenbHO-1a3aTelbHbBIE,
SBHBIX QJaNTallMii K PHITBIO Y HUX HET. BOJIBITUHCTBO BHOB,
O0COOEHHO HACENSIONUX MPUBOJHBIE MECTOOOWTAHMS, XOPOMIO
JIeTaroT.

0) I pynna ['eoxopmobuonmsl becarouje-nazarouue-poroujue
Cpenu HMX HamOoJiee 4YacThl cliydau OOJHMratHou “purodaruu.
OOuTAaOT B MOYBE WM Ha €€ MOBEPXHOCTH U CIIOCOOHBI Ja3aTh MO
pacTeHusIM U moenath ceMeHna. Horu GeraresbHO-11a3aTelIbHO-KO-
naTenbHbIe WK OeraTelbHO-TIa3aTeIbHBIENC XOPOIIIO Pa3BUTHIMH
aZanTarysiMU K PHITHIO. BBIICTSIOT 3 WOATPYIITHI BUAOB C PA3HBIM
rabUTycoM U CBOCOOPa3HBIMU aJalTalluIMH K PHITHIO U JIA3aHUIO
10 PAaCTEHUSIM: TapIaIONIHbIC, 3a0POUTHBIE i TUTOMOUTHBIC.
-Iloarpynna reoxopToOMOHTHL rapHaIONIHbIC

Bxntowaer ¢urodaroB co‘cMEHIaHHBIM MUTAaHUEM, 3aKallbIBalo-
MUXCA TPU TOMOIIY |POIOIIUX TEPEAHUX HOT C OCTPHIMHU
Hapy)XHBIMH yrllaMd, Ha ToneHsax. CpenHue W 3agHHE HOTH
HMIETUHUCTBIC, CIysKaT U JIa3aHHs 10 PACTEHUSM U OTTpeOaHwUs
HApBITOM TOYBBINJIANKK IIeTKHe, CIIOCOOHBIE yIEepKUBATh TEJIO
IpU JTA3aHUM 10 PACTEHUSIM




JladbopaTopHnasi pa6orta 5 [lonmyasimuu ¥ UX B3aNMOOTHOIIIEHHUSA

Leab — paccMOTpeTh OCOOCHHOCTH OOWTAaHUS TOMYJISIUA MYYHOTO
Xpylllaka, a TakKe OIEHUTh CTETICHh B3aMMOCBS3U M B3aMMOOTHOIIECHUH C
IPYTUMU TTOTYJISIIASIMA

Marepuan u o0opyaoBaHue: TaOIMUYHbIC JAHHBIE O PA3BUTUH MYYHOLO
Xpylllaka B JIaDOpaTOpUU COBMECTHO C Tapa3suToM U 0e€3_  HEro,
KaJbKYJATOPBI, aTbOOMBI, PYUKH, IPOCTHIC U IBETHHIC KapaHIaIIH.

Xoxa padoTbI

1 Paccmorpute TaONMIly KOJMYECTBA >KYKOB MYWHOI'0 Xpylllaka B
pas3IM4YHbIC CPOKHU MPOBEACHUS OnbITa (Tabnuna 1):

Tabmuua 1 — UUCIEHHOCTh KYKOB MYYHOrO XpyIHaka B pa3jM4YHbIE CPOKH
OIBITa

YceaoBus onbiTa KoumnydeeTBo KYKOB 4epe3 qHel
H BM]I ’)KYKOB 60 | 120 | 180.1240.1300[360|420|480| 540 |600|660(720|780
be3 mapasura

Tribolium confusum | 16 | 52-4.52 |42 (35|24 | 15|11 | 8 |3 4|3 |0

T. castaneum 807 76 | 70 | 88 | 88 |92 [120(142|210(172{120| 64 |122
C napazutom

T. confusum 50| 46 | 42 (44|50 70|46 |68 | 52 | 50 |52 |46 | 48
T. castaneum 421120 (104 |52 8 |4 |3 |3 |5 |3|2|8]3

2 Hayeptnre rpaduk YMCICHHOCTH *YKOB JIByX BHUJOB B KYyJIbType 0€3
napasura:

3'O1BEeTHTE MUCHMEHHO HA CIEAYIONIME BOIPOCHI:

A)Kaxkoii Buj 6071€e KOHKYPEHTOCIIOCOOEH MPHU ATUX YCIOBUSX?

B) CkoJbKO BpEMEHH JKYKH MOT'YT CYIIECTBOBATh COBMECTHO?

B) Kakue 3akOHOMEPHOCTH MOKHO OTMETUTh B JUHAMHUKE YUCICHHOCTH
KOHKYPEHTOCIIOCOOHOTO BUAA?

4 Haueptute rpaduK UYHMCIEHHOCTH KYKOB JBYX BHUIOB B KYJIbTYpE C
napa3uToMm.

5 OTBeThTE MUCHMEHHO Ha CIEAYIOIIHUE BOIPOCHI:

A) UYem MOXHO OOBSCHUTH XOJ YHMCICHHOCTH OOOMX BHJOB TIPH
pacrpoCTpaHeHUH B KyJIbType napa3ura’?



b) KakoBsl OCOOCHHOCTH KPUBOM YUCJICHHOCTU oosee
KOHKYPEHTOCIIOCOOHOTO B 3TUX YCJIIOBUSIX BUJ1a?
B) Cny4aeH nu X0 KpUBBIX TIPU CTAOMIILHON YUCIICHHOCTH TOIYJISIIUAN ?



JlabopaTopHasi pabota / BumoBasi cTpyKkTypa 0OMoneHo3a

Ileap — O3HAKOMHUTCA C METOJAMH MW3YYEHUS BHUJIOBOU CTPYKTYpPHI
OMOLIEHO3a U €€ OlLIEHKE MYTEeM HMCIOJIb30BaHUsI MHIEKCOB OMOpa3HOo00pa3usl.

Martepuana u o6opyaoBanue: TaOJUYHBIC JAHHBIE O BUIOBOM COCTaBE U
YUCJICHHOCTHU TITUIl B Pa3HBIX OMOIIEHO3aX, KAJIbKYJISITOPHI, aIbOOMBI, PYUKH,

IIPOCTBIC 1 IBCTHBIC KApaHAAllln.

Xoxa padoTbI

1 PaccmoTpuTte TabauIly BCTPEUAEMOCTH MTHUIl B PA3TUUHBIX/OMOLIEHO3aX

(Tabnuma 1):

Tabmuna 1 — BerpeuaemocTh NTHUIT

YucjaeHHOCTh NTHI, IK3.

Bun KosbLibnas » “dlocessl ¢ HocesbI Oe3
cTenb \{Jieconoocamu JIeComnoaoc
| 2 ) 3 4
CrenHoit KABOPOHOK 2580N 1420 1100
IToneBoii ;kaBOPOHOK 18_00 2 260
Mautblii 3kaBOPOHOK 310 470 320
Kamenka-uacynbs N 60 0 1
KaMeHKa-Tuiemmanga | 30 0 0
Kenras Tpsacoryska 0 5 0
Po30BbIii ckBOpEI] 0 3 0
Yubwuc 0 0 20
[eperrern 0 170 0
JIyHp noneBoi 0 20
JIynb crenHoin 10
CrenHolt open 10
CnaBka cepas 0 10
T'oponckas nmacTouka 0 20 20
JlepeBeHcKas JacTovKa 0 60 70
beperoas nactouka 0 0 20
[ToneBoii Bopobeit 0 0




KambIimoBast OBCSIHKa 0 3

Cepas BopoHa

Cu3oBOpOHKA 30 0
I'pau 0 30 120

2 Beiuucnute o0111ee YMCI0 BUJ0B U SK3EMIUISIPOB IITHUII, XapaKTepHOE, J1JIs
KQXKJIOTO U3 COOONIECTB, OMPEAEIUTE JOMUHAHTOB.

3 Hcnonb3ys HUKE IPUBEJICHHBIC bopMyIBI UHJEKCOB
UH(pOPMAITMOHHOTO pazHooOpasus (Ilennona), KOHIEHTpAIuu
nomuHupoBanuss  (CuMIcOHA) W BBIPABHCHHOCTH  OXapaKTEepU3YHTE
OMOJIOTHYECKOE PA3HOOOpa3ue MNTHUIl KaXJOTO COOOIIECTBA MW CPaBHUTE
MEXy COOOH.

BunoBoe pazHooOpaszue coobOmiecTBa (YMUCIO BHUAOB, BCTPEUCHHOE B
OTpeIeIECHHOM MECTOOOMTAaHWK) HOCUT Ha3BaHue @ib(da-pazHoodpaszue. s
HU3MepeHus anb(ha-pa3HooOpa3usl MpeIoKCHO\ MHOXKECTBO TOKa3aTeseH,
CpeId KOTOPBIX OOBIYHO HCIIOJNB3YIOT JIIOKA3aTeld  KOJWYECTBEHHOU
NIPEJICTaBJICHHOCTH BUIOB:

a) uHGoOpMALMOHHOE pa3Hoodpa3ue, nian unaexkc llennona

H’ = -Z(mi/N)log(ni/N),
rae Nj — 4uciio oco0eil I-ro-Buua;
N — o011tee 4mciio 0co0eii BceX BUI0OB B COOOIIECTBE.

NHnekc moka3eiBaeT 00IIIee pa3HOOOpa3ne U MPEACTABICHHOCTh BHJIOB
ux oco0ssmMu B coobuiecTBe. OOBIUHO yKIIAbIBa€TCS B MHTEpBa oT 1,5 1o 3,5
(uem BbIIIIE, TEM ©OJIeC MIUPOKO COOOIECTBO MPEACTaBICHO BUaaMu). Eciu
BH0B B COOOIIEECTBE MaJIo, TO MOKa3arenb uHaekca lllenHona MoKeT OBITh
MeHbIIe 1.

0)'KOHLEHTpaI s JOMUHUPOBAHUSA, WIH HHAEKC CHMIICOHA

C = 2(niIN)?,
Te N; — 4uciIo 0coOel i-ro Bua;
N — o01ree yuciio ocoOeli Bcex BUA0B B COOOIIECTBE.
(B pacuerax CiieyeT CUMTaTh CyMMY KBaapaToB Ni/N, a He KBaapaT CyMMBI).

SBnsercs mokaszaTeneM oOOIIEro JOMHHUPOBAHUS B COOOIIECTBE,
oOpaTHO TMPOMOPIMOHATICH TMpEeAbIAyIIeMy HUHIAEKCY. IM3mensercs B
nuanazoHe or O go 1 (ueM OH MeHbIIEe, TeM OOJbIllee YHUCIO BHJIOB
JTOMUHUPYIOT B COOOIIIEeCTRE). Bricokuii I0Ka3aTellb MOXKET
CBUJIETEJILCTBOBATh 00 YCTOSIBIIEMCS OMOIIEHO3€ CO CTAaOMJILHOW BHJIOBOM

CTPYKTYPOHU.

B) BLIPABHEHHOCTH BHI0B B coodmecTBe (1o Iueny)



e=H”/nS,
rae H' — uanekc lllennona;
S — 4HMCII0 BUIOB B COOOIIECTBE.

ITokaspiBaeT, HACKOILKO BUJIbI B PABHOM J10JI€ MPEACTaBICHBI OCOOSIMH.
N3mensiercs B npenenax ot 0 1o 1. Yem oH Oosbliie, TEM BhIIIE TTOKa3aTeb
HapyIMICHHOCTH OWOIIEHO3a WM OTO CBUICTEIBCTBYET O TOM, 4TO
COOOIIECTBO HAXOAUTCS Ha CTaAuU (DOPMHUPOBAHMUS.

4  HUcnonb3yss  k03h(uUMEHT BUJIOBOW  OOIIHOCTH  COQOLIECTB
(koadunument JKakkapa) ompeneauTe, HACKOIBKO COOOIECTBa NTUIl W3
Pa3HBIX OMOTOIIOB CXOXKH MEXIy COOOM IO BHIOBOMY MPHU3HAKY.

Kosdpdpuuuent BuAoBOro cxoacrBa c¢oodmecTB | (kodgdpumuent
Kaxkxkapa)

K= C / (A+B)-C),
riae A — 9Yuciao BUAOB B 1-M cOOOIIECTBE;
B — 4nciao BUI0B BO 2-M COOOIIECTBE;
C — 4uCI0 BUJIOB, OOIIUX I 000MX COOOIIECTB.
(< 0,2 — cxoxacrtra Hert; 0,2-0,39 — Hu3Koe cx01cTBO; 0,4-0,64 — BRICOKOE
cxojcTBO; 0,65-1,0 — mosTHOE CXOJICTBO).

5 Hcnonb3ys kodphumueHT O0uOeHOTHYECKON OOITHOCTH, OMPEICIINUTE
HACKOJIbKO OMOTOTIBI CXO0XKHU MEXKTy COOO0M B OTHOIIEHUHU COOOIIECTB MTHII:

ITocesrl C ITocesrnl Oe3
buotonel KoBbIJIbHAs CTEID
JIECOMOJIOCAaMHUA JIECOIOJIOC
Kobblibas [
cTens L

[ToceBbre
JIECOTIOJ0 CaMu
[ToceBnl 6e3
Jiecoronoc
6) OTBEeTbTE MUCHMEHHO Ha BOIPOCHI:
A) Uto oTpaxaroT MHAEKCHl OMopazHooOpa3usi?
b) Uto xapakTepu3yeT BUAOBas CTPYKTypa OnoiieHo3a?

B) Kakue moxazatenu Hambosiee MOJHO MOTYT OLEHHUTH KOJOTHYECKOES
COCTOSTHHE COOOIIIeCTBa M KaKuM o0pazom?




JlabopaTtopnasi pabora 6 Bo3pacTHasi cTpyKTypa nmomyJasiiui

Leab — OLEHUTh U3MEHEHHS, MPOUCXOAIINE B BO3PACTHON CTPYKTYype
HOMYJISIIIAM  KOCTpa O€30CTOr0 B 3aBHCHMOCTH OT BHECEHHUS YI0OpEHUIA;
OIICHUTh W3MEHEHUS, MPOUCXOIAIINE B BO3PACTHONW CTPYKTypE MOIYIISIITUN
Oe3BpEMEHHUKA B Pa3HbIX TOPHBIX COOOIIECTBAX

Marepuaa u o6opyaoBaHue: TaOIWYHBIC JaHHBIC O Pa3BUTHH KOCTEPA
0€30CHOTO B YCIOBHUAX BBIpallMBaHUs C yqoOpeHueM M 0e3; TaGunyHbIe
JaHHBIE O BO3PACTHOM COCTAaBE M YUCIICHHOCTH MOMYJISALUNA Oe3BPEeMEHHHKA,
KaJbKYJISATOPHI, aTbOOMBI, PYUKH, IPOCTHIC U IIBETHBIC KapaH IatiH,

Xoxa padoTbl

1 PaccmotpuTe TaOuMIly BO3PACTHOTO COCTaBa . MOMYJSAIHUNA KOCTpa
0e3ocroro (Tabauia 1):

Tabnuna 1 — Bo3pactHast cTpyKTypa NORY/TSIMN KOCTpa 0€30CTOTO

YciioBue Cpennee 4unciio Ha3zemHuas Bo3pacTHoii cocTas nonyasuun
oduTaHus Ha 0,25 m’ Mmacea, r Joljm| v g g | g ss s s
Exeronnoe
ynoopenue (N 26,3 35 0 | 2|11 4 24 8 34/15| 4
u K)
VYnobpenus: He

10,4 5,6 1 | 1] 4]0 5 2448 14| 4
BHOCAT 3 roza
Yno6penus He 9 92 0Ol 0 0 01 0 1 141 8 |50

BHocAT 10 meT

IIpumeuanne. Kocrep 0€30CTbIii — JIMHHOKOPHEBHUIIIHBIN 37aK, MeE30(QUT,
JIOMUHAHT,JJTA._COJJOMUHAHT MHOTHX aCCOLMAIMN MOWMEHHBIX JIYTOB U OTYACTH
JYTOBBIX \CTEHEH, 3aJ€Kel U CBETNIbIX JiecoB. [lIupoko pacnpoctpanen B EBpore,
Kazaxcrane, Cpenneit Azum u Cubupu. JmutenbHOCTh )XU3HEHHOTo Iukia 15-20
nex. Pactenme 3amnBeraer Ha 4-6-i1 rom xu3HU. BereratmBHOE pa3zMHOXKEHHE
COMPOBOXKIAE€TCS TITyOOKUM OMOJIOKEHHEM TTOTOMCTBA.

YcioBHBIE 0003HAYEHUS ISl BO3PACTHOIO COCTABA NMONMYJSALMH pacTeHUi

Oo6o3HaueHune 3HayeHue
p IIPOPOCTOK
J IOBEHUJIBHOE PACTEHUE
im HMMAaTypHOE pacTeHUE
v BUPTUIBHOE PACTEHUE




g MOJIONIOE TEHEPATUBHOE PACTECHUE
2> CPEIHEBO3PACTHOE TEHEPATUBHOE PACTCHHE
g3 CTapble reHepaTUBHBIC PACTCHUS

SS CYOCCHHMIIbHBIC PaCTCHHS

S CEHWJIbHBIC PaCTCHHS

2 CocraBbTe TrpadUKd BO3PACTHBIX CIEKTPOB MOMYJALUN KOCTPa
0€30CTOro Ha pa3HbIX Jyrax.

3 Beruucnute 10510 0c00€i B MpereHepaTUBHOM COCTOSIHUU.

4 Ilpoananu3upyiiTe AaHHbIE TaOIMIBI U OTBEThTE HUEHMEHHO Ha
BOIIPOCHI:

A) K kakoMy THIy OTHOCSITCS BO3PACTHBIE CIIEKTPHI ITOLO-BUAA?

b) O 4em cBuAETENLCTBYET NPABOCTOPOHHUN CHEKTP BO3PACTHOM
CTPYKTYPBI MOIMYJISLAN?

B) Kak Bnuser BHeceHHE MHUHEPAIbHbBIX¢, YAOOPEHUH HAa COCTOSHHE
HOITYJISIIIUKM KOCTpa 6€30CTOr0 Ha UCCIEAOBAHHbIX TTyrax?

[') MoxeT a1 kocTep 0€30CThIi 3aKperuThes B yKa3aHHBIX aCCOIUALIUAX
0€3 aHTPOMOreHHOr0 BMEIIATENbCTBA?

) Kakumu 0COOCHHOCTSIMU JIMHHOKOPHEBHIINHBIX PACTEHUA MOMXKHO
0OBSICHUTH XapakTep ux 0a30BOr0, CrieKTpa?

5 PaccMmoTpute TabuMIly BO3PaCTHOTO COCTaBa U YUCICHHOCTH MOMYJISIIHMA
Oe3BpeMeHHMKa (Tadymia 2).

Tabnuma 2 — BumoBoii,cOCTaB M YHCICHHOCTh OE€3BPEMEHHHKA

Bo3pacTHoii coctaB | Ymuciio ocodeit Ha
TumcooduecTsa nonyJasiuuu, %o 0,25 m*

j |jm | v | g | s | Becero | B3pocubix
[IInpoKOINETBEHHBIE JIECA HUKHETO U CPETHETO 31 12 25 30 3 2.1
TOPHBIX MOSCOB
CpeaneropHbie BRICOKOTPABHBIE JIyTa (Ha MECTe 1816 30 31 5 9.2 7.5
CBEJCHHBIX JIECOB)
HuskoTpaBHbIE cpeiHe-TOpHBIE TAaCTOUINA 121 6 {4924 9 0,8 0,7
Cna0o HapylIEeHHbIE BEICOKOTOPHBIE JIyra 171 6 4027 10| 43 3,6
CunbHO HapyIllleHHbIE U BEIOUTHIE JTyra 543 21157 9,8 4,3

6 CocraBpbTe THUCTOTPAMMBI M OXapaKTEPU3YUTE€ THUI BO3PACTHBIX
CIIEKTPOB.

7 llpoananu3upyiiTe TaOIUIly, OTBETHTE IHUCBMEHHO Ha CIEIYIOIINUE
BOIIPOCHI:



a) B kakux ycIOBHSAX B IOMYJAIUAX OC3BPEMCHHHKA 3aMETHYIO POJIb
UTPaeT BETETATHBHOE PA3MHOXKEHUE W B KaKUX — CaMOTOJIEpKaHWe BUIA
OCYIIECTBIACTCS UCKIIOYUTEIHLHO CEMCHHBIM ITyTEM?

0) B Kkakux TOpHBIX IOsAcCaXx M B KakuUX cooOlecTBax Hauboee
OJIarOoNpUSATHBIC YCIOBUS JIJIs1 pocTa OE€3BpEMEHHUKA?

B) [nme panwoHanbHO TIPOBOJWUTH MACCOBBIE 3arOTOBKH  CHIPBS
0e3BpeMeHHUKa?

r) Kak Oe3BpeMeHHHMK pearupyer Ha pasHbie (HOPMBI AHTPOTOTESHHBIX
HapyIIEHUN — BBIPYOKY Jieca, macTb0y, cOoi?



JladbopaTopHnasi pabora 8 [IpocTpaHncTBeHHAsi CTPYKTYpa OHoIleHO3a

Ieab — 03HAKOMHUTCS € TPOCTPAHCTBEHHOM CTPYKTYpOH OHOIIEHO3a
CMEIIIaHHOT O Jieca

Marepuan u oOopyaoBaHWe: PUCYHKHM OHOIIEHO3a, CIUCKA BHJIOB
pacTeHuil, abOOMBI, PYUKH, TPOCTHIE U I[BETHBIC KapaHIalllu.

Xoa paéoTbI

| Wcnonb3ys NpUBEICHHBIM CIIMCOK BUJIOB PACTCHUM, PACHPENCIIUTE HX
COTJIaCHO TMPHUHAJJICKHOCTH UX K COOTBETCTBYIOIIEMY SIPYCY. €MEIIaHHOTO
jeca, BIKUCAB UX B CTOJIOMKK auarpammsbl: 1ieBpouuym-1lpeodepa, ens (40
net), opycHuka, ocuna (12 mer), nyd (56 ner), opemHuk, sSOJOHS JIECHa,
oepesa (25 ner), kpyurHa joMkas, rpad (34 roga)yJeuimHa 0OBIKHOBEHHAS,
BOJTYBE JILIKO, OepeckieT OopoaaByaThiil, enb (7 neT), kcaHtopus, cocHa (5
J€T), TWIOKOMHYM Onectsmmii, rpad (13 set)y sicenp (9 ner), JmaHABIII
Malckuid, oibxa (20 JeT), Kuciauia OOBIKHOBEHHAs, OXKHMKa BOJIOCHUCTAas,
MOXOKEBEJIPHUK ~ OOBIKHOBEHHBIM, 3CMJBIHWKA JIECHAs, WBa, YEPHHKA
O0OBIKHOBEHHas, psiOMHA, siceHb (25 neT), mMUKpaHyM METJIOBUIHBIHN, cocHa (20
7eT), OpaxWTeMHUyM YKOPOYEHHBIM; MaWHUK JABYJIHMCTHBIA, MNTHIAYM
rpedeHYaThIil (CTpaycoBO MepPQ), KYKYIIKHUH J€H OOBIKHOBEHHBIH, ay0 (12
JI€T), KJIQJJOHUS, YKUMOJIOCTHJICCHAS:

MOXO0BO-
JUIIAHHUKOB
TpaBsAHO- bIil ApycC
MOAPOCT KyCTApHH
YKOBBIil
spyc

IlpeBeCHblﬁ OJJIECOK
Apyc




2 Hcnonb3ys crnpaBOYHbIE JaHHbIE, OPOPMHUTE MOJAMUCH K IJIEMEHTaM
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOIIEHO30B, MOKAa3aHHBIX HAa PHUCYHKE 1,
IIPEeABApUTEIILHO TIEPEPUCOBAB PUCYHOK B AIbOOM

------‘

NSy

v ‘“ DR o -y ,‘

H qrc

Pucynox 1 - D1emMeHThl TOpU30HTAILHEMCTPYKTYPHI OMOLIEHO3a

Cnpasounvie OanHble: CUHY3Us TpaB, OMOLEHO3 JHA BOJOEMA, Maplesuia C
JPYTUM COCTaBOM TOPOJ, KOHCOPLHUS JHUCTBEHHOTO JEepeBa, CHHY3US
KYCTapHUKOB, JIECHON OMOLCHO3, CUHY3US TJIaHKTOHA, KOHCOPIIUS XBOWHOTO
J€peBa, KOHCOPIIMS aKyJIbl, MapIesia «JIECHOTO OKHA.

3 OTBETHTE NUCBMEHHO Ha CJIEIYIOIIME BOIIPOCHI:

A) B dem CyulHOCTh OpraHu3alM¥ MPOCTPAHCTBEHHOW CTPYKTYpPHI B
ouoreHo3ax?

b) Oxapakrepu3yiite BepTHUKaIbHasi SPYCHOCTh U €€ BUJbI B PA3JIUUYHBIX
OHMOIIEHO3aX.

B) LopuzonTanbHas mpocTpaHCTBEHHAs] CTPYKTypa OuorieHo3a. B dem ee
ocobeHHocTu?



JlaGopaTopHasi pab6ora 9 Tpoduueckasi cTpyKTypa OHOIIEHO3a

Heab — 03HAaKOMUTCS ¢ TPOPUUECKOM CTPYKTYPOU Pa3IMUHBIX OMOIIEHO30B.
Marepuaia u o0opyaoBaHMe: PUCYHKH OHOIICHO3a, CIUCKH BHUOB PACTCHHM H
KUBOTHBIX, aJIbOOMBI, PYYKH, MPOCTHIC U I[BETHBIC KapaHIaIlIH.

Xoxa padoTbl

1 Haueptute 2-3 mnpumepa NACTOMIIHBIX W JETPUTHBIX LENEH NUTAHUA,
CYILLIECTBYIOIIHNX B MPHUPO/IE.

2 CocTtaBbTe CXeMy IMUIIEBHIX LIETIEH akBapruyMa, B KOTOPOM OOUTar0T CEenyrolre
OpTaHW3MbI: PHIOBI: MEUECHOCIBI W TYIIW;, YJIUTKU: TMPYJOBUK W KaTYIIKA; PACTCHHUS:
amojess W BalucHepus; uHOQy3opus Tydenbka, ameba, «IBITIEHa 3eleHas,
canpoduTHBIC OaKTEPHUH.

3 TlepeuuncieHbl HECKOJBKO BUJIOB OPTaHU3MOB: JIATYILKA TpaBsiHas, TOJOBACTHUK
JATYIIKKA, KYK IUIaBYHEIl, JIMYMHKA IUJIaBYHIA, KOMap.'camel, KOoMap CaMka,
XJIAMHJIOMOHA[a, KYK-MOTUJIBIIMK, 3BIJIEHA 3€JICHAast, THUJIOCTHAs OakTepus, OOXKbs
KOpPOBKa, OJIyBaHUMK, Hae3gHUK-adenunyc, nHPpy3opus Tydenabka, T0XKIeBOM 4epBb,
MOJIOYHOKHUCTIbIE OaKTepuu, TpUO MYKOp, TpUO TEHULWLI, HUTpUPUIUpYIOLIHE
OakTepuu, coBa, T, Mopckas 3Be3ga. Ompeaeiure: Kakue M3 HUX OTHOCSTCS K
MPOAYLIEHTaM; KaKue K MePBUYHBIM KOHCYMEHTAM; KaKHe€ K BTOPUYHBIM U TPETUUHBIM
KOHCYMEHTaM; KaKie K JIECTPYKTOpaM (PEIyIIEHTaM).

4 Tlomp3ysick Tabnaumed 1 u mPaBUAOM 3KOJOTHYECKONM MHUPaMHUJBI, OMPEICIIUTE
Kakas Ionajas (B ra) COOTBETCTBYIOIIEr0 OMOIIEH03a MOXKET MPOKOPMHUTH OJHY 0COOb
HOCJIEMHETO 3BEHA B IIENU NUTANUA:

Tabmuna 1 — buonoruteckas NpoAyKTHBHOCTh HEKOTOPBIX OHMOLIEHO30B (Macca
2
CYXOTO BEILECTBA I/M B,I'O[I)

Qpranusmsl Ha3Banmue
WKW WX TIPOAYKIMSI OMoneHo3a HponykTusHocTs

[1nanKTOH Bomoem mro0oro trma 600
Pr10a (Bce nquKkue BUIbI) Bonoem mroboro tuna 15

Kapn (pa3Boanmbiii) Pr16oBoaueCKuii pya 150
HazeMHast pacTUTENbHOCTh JIyr, none, poiia 200
BoaHast pacTutenbHOCTh BomoeMm nroboro tumna 1000
OmnaB1iue JIUCThS JIucTBEHHBIH JieC 400
HpeBecuna nepeBbeB JIucTBEHHBIH JieC 500
JlpeBecuHa 1epeBbEB Tponueckuii nec 1300
[TouBennas dayna JIucTBeHHBII Jiec 100
[TouBeHHbIE pOCTEMNIINE JlucTBeHHBIN JieC 10




a) TUIAaHKTOH — CUHUM KUT (xuBast Macca 100 1)

0) IJIAaHKTOH — PbIOBI — TioJIeHb (300 Kr)

B) IJTAHKTOH — HEXUIIHbIE PHIObI — 1ryKa (10 Kr)

I') IUTAHKTOH — pbl0a — TrOJIEHb — Oenbiit MenBean (500 kr)

1) INIAHKTOH — PbIObI — PHIOOSAIHBIE NTUIBI — OPIaH-0eI0XBOCT (5 KT)
€) TPaBSIHUCTBIE paCTEHUST — 3as1 — Jrca — BOJK (50 Kr)

) BOJHBIC paCTECHUS — MOJUTFOCKH — Kapm (3 Kr).

[Ipumeuanue: 60% maccel cocTaBIsSET BOJA.

5 Ha 1 M° miomaad KyJbTypHOTO GHOIEHO3a — TOPOXOBOTO IO pacrer 1’50
ocobeil ropoxa moceBHoro (O6momacca B cyxom Bujae 450 r) u 180 ocobeit ‘€cOpHBIX
pactenuii (cyxoit Bec 500 r) pasubix BuaoB: 1) ocot — 30 ocobeii; 2)<monouaii — 5
ocobeii; 3) BrroHOK — 10 ocobeli; 4) mapp Oenast — 15 ocobeii; 5)mernaank — 80
oco0eit; 6) sipyTka mojaeBas — S5 ocoOeit; 7) mbipeit momyunii — 30 ocodeit; 8) duanka —
5 ocobOeit. Jlns maHHOTO OHOIIEHO3a OIpENeNuTe: BHIAOBOS pPa3zHOOOpasue;
YUCJIEHHOCTh BUOBBIX MOMYJISAINI; Ouomaccy (B Kr/ra).

6 OObsicHUTE NpeIaraeMble TepMUHBL. OTpe/iesieHHs 3alUIIUTE B 1a00paTOPHbBIN
anbpooOM:

DKocucTeMa

buoreorenos

buoron

buonenos

[IponyueHTs

KoHcyMeHTBI

Penyuentsl

Tpoduueckas 1emnpb

DKoNoruyeckas nupamMmuaa
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BOHpOCLI K 3K3aM€EHY 110 KypcCy «IKoJIorus " PallHOHAJIbHOE MPUPOAOIOJb30BAHUEC

Coneprxanue, MpeaMeT U 3aJa4y SKOJIOTUU. Pa3niensl 3KoI0ruu.

Hcropus usydeHus 3K0JI0TUH.

[onsTtue cpensl u 3koorHUeckx pakropos. Knaccnpukanms sxomorudgeckux GpakTopos.
Brusiane Ha OpraHU3M 3KONIOTHUECKUX (PaKTOPOB, SKOJIOTHUYECKAst BAICHTHOCTb.
[IpUHIMITEL SKOJIOTUIECKON KIaCCH(PHUKAIIIH OPTaHU3MOB.

JKnzHeHHBIe (hOPMBI PACTCHHIA.

’Kusnenusie GopMBI )KUBOTHBIX.

Abnotnueckre pakTopsl. CBET U €T0 3HAUYCHHE B JKU3HEICSITEIHLHOCTH OPTaHI3MOB.
Temneparypa u ajanTalliu K HEW OpraHu3MOB.

BriaxxHOCTh M OTHOLIIEHUE K HEMl )KUBOTHBIX M PACTEHUM.

[omynsunonnas sxonorus. [loHsTHE TOMYTSIINY, KJIacCU(UKANNS Oy,
CraTudeckue XapaKTepUCTUKH MOYJIISIIIUH.

I[I/IHaMI/I‘{CCKI/IC XApaKTCPUCTUKU NOMYJIALIAHN.

3aKOHOMEPHOCTH PETYISINHA YUCIEHHOCTH U AKOJIOTUIECKHE CTPATETUH MOMYIIALIUH.
CtpyKTypa HOIMyJISAIHH.

buoTtnueckue GakTopsl, UX 001as XapaKTePUCTUKA.

KonkypeHius u napazutusm.

XUITHUYECTBO U KOMMEHCAIIU3M.

Myryanmu3M U CHHOMKHSL.

VYuenue o 6noneHo3e. [lonsarue u npu3Hakyu OUOIICHO3A.

OTHOLIEHUA MEXy BUAAMH B OHOLIEHO3E.

CTpykTypa OHOLICHO30B.

Knaccudukarsi GHOLICHO30B.

Jlunamuka u pa3putre OnoreHo30B. [ToHATHE CyKIleCCHH.

CBoiicTBa OMOIIEHO30B.

OHepreTuka skocrucTeM. [10TOK YHEPTUHN U KPYTrOBOPOT NUTATEIHHBIX BEUIECTB.
[umessle nenu U TpoUIECKIe YPOBHH.

DKOJIOTUYECKUE TUPAMHU/IBI.

IIpoAyKTHBHOCTH IKOCUCTEM.

Bonnast cpena kak cpena xu3Hu. O01mas xapakTepucTHKa.

AbuoTtudeckue (GaKkTOpbl BOIHOU CPEIbL.

OKOJIOTHUECKHE TPYTITBI THAPOOHOHTOB.

ITpucnoco6IeHHOCTh BOJHBIX KUBOTHBIX U PaCTCHHI K OCOOCHHOCTSIM BOJTHOM Cpebl.
30HANBHOCTD BOJTHOM CPEIbl.

HazemHo-Bo3y1IIHAS Cpelia Kak cpea xKu3Hm, O011as xapakTeprucTHKa.
Okonornueckre GpakTopsl Ha3eMHO-BO3AYILHOM CpeIbl.

BrnaxxHoCTh MOYB.

I'eorpadudeckas 30HATBHOCTh HA3EMHO-BOBIYIIIHON CPE/IbL.

ITouBa kak cpena xu3Hu. OOIIAAXAPAKTCPUCTHKA.

DKOJIOTHYECKUE TPYIIbI MTOYBEHHAIX OPraHU3MOB.

XapakTepucTuka 1nous benapycu.

Yuenune Bepranckoro o/6rechepe. [lonstie 6nocdeprr. Dxomormdeckue 000I0UKH 3EMITH.
Tunsl BemecTB Ha 3emie (1o Bepnaackomy).

JKuroe BemecTB0,0MOCHEPHI, eT0 OHOTEOXUMHUUCCKIE (HYHKITHH.
Buoreoxumunueckne KpyroBopoThl BelecTB Ha 3emie. CBONCTBA AKHUBOIO BEIIECTBA.
TexHochepa.u HOOChepa Kak CTaIiH pa3BUTHI Orochepsr.

[lonsaTHE 0 IPUPOIHBIX PECypcax, OCHOBHEIEC TUITHI IPUPOJHBIX PECYPCOB.
CoBpeMeHHBIe OKOJIOTHUeCKre MpoosieMbl. [1pobieMa 3arps3HeHus atMochepsl.
Meponpusatus 1o oxpaHe aTMoc(hepsl.

[Hpobnema 3arps3HEHUS IPUPOAHBIX BOI.

MeporipusaTust o OXpaHe IPUPOTHBIX BOJ.

ITpoGiiema 3arps3HeHMS MTOYB.

Bopr0Oa ¢ 3arpsi3sHeHUAMHU TIOYBBI, PEKYJIBTHBAIMS U OXpaHa 3eMellb.

ITpoGeMbl 0XpaHbl PACTUTENBHOTO U YKMBOTHOTO MHpA.

Oco00 oxpaHseMble PUPOIHbIE TEPPUTOPHHU B pecyOsinke benapyce.

[TonsiTve U 3HaUEHUE TPABOBOM OXPAHBI IPUPO/IBL.

IIpuponooxpanHoe 3aKkoHOAATENBCTBO B Pecnybnuke benapych.

MOHMTOPHHT OKpYXKaIOLIEH CPEebl.

OCHOBHBI€ SKOJIOTUYECKHE METOBI MPU U3YUEHUH PACTCHUH.

OCHOBHBIE SKOJIOTHYECKHE METOAbI IPU U3YUCHUU ) KUBOTHBIX. MaremaTruuecKue METObI 1 MOACINPOBAHUEC B 3KOJIOTHH.



Yupexaenue o0pazoBaHus
«"'oMesibCKHUil rocy1apcTBeHHbIN YHUBepcuTeT UMeHU Ppanuncka CKOpUHBI»

YTBEPXIAIO
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MeTroandeckum COBETOM OMOJIOrHYecKoro GhakyabTeta

10 04 2010 r., mpotokois Ne 8

[Ipencenarens

JTOLEHT B.A. CoOuenko




I[TOACHUTEJIBHA A 3AITMCKA

B coBpemMeHHOM MuHpe SKOJIOTHYECKHE MpoOJeMbl 1O CBOEH OOIIECTBEHHOM
3HAYMMOCTH BBIIIUTA HA OJTHO M3 MEPBBIX MECT, OTTECHHUB Ja’K€ OMACHOCTb SCPHON BOWHEI.

BnusHue dyenmoBeka Ha MPHPONY MPOUCXOAUT Kak IyTeM HpeoOpa3oBaHus
CIIO)KUBIIMXCSI B TEUYEHHUE THICIYEIETUNH EeCTECTBEHHBIX CHCTEM, TaK M B peE3yJbTaTe
3arps3HEHUs] TOYBBI, BOJBI, BO3/1yXa. DTO MPHUBEIO K PE3KOMY YXYALICHHIO COCTOSHUS
HPUPOABI, YaCTO ¢ HEOOPATUMBIMHU IOCIEACTBUAMHU. DKOJIOTMYECKHIH KPHU3HC MPEACTaBIsIET
co00ii peasbHyI0 OMacHOCTh. [IpakTHYeCKH B Ka)KJJOM PETHOHE MBI CTAHOBUMCS CBUICTEIISMH
CTPEMHUTEIBHOTO PA3BUTUS KPU3HUCHBIX CUTyallMil. YMECTHO NPUBECTH BBICKA3BIBAHME
U3BECTHOTO aMEepUKaHCKOro skojora P. Puxnedca: «Eciam Mbl XOTHM JOCTHYL KAKOTO-TO
coryacus ¢ [Ipuposoii, To HaM B GOJIBIIMHCTBE CIIy4aeB NPUAETCS MPUHUMATE €C YCIOBHSL. .. ».
OTH yCJOBUS OCHOBaHBI Ha MPHUPOTHBIX 3aKOHAX, KOTOPHIM MOJYUHEHBI*BCE, IPOLECCH U
SBJICHUS B MPHUPOJIE U C KOTOPHIMHM YEJIOBEYECKOMY OOILECTBY PaHO WM MO3JHO MPHUIETCS
CUUTATHCS TOXKE.

Llenpro MUCHUIINHBI «DKOJIOTUS M PALMOHATIBHOE MPHUPOAONOIB30BaHUE) SBISACTCS
OBJIQJICHUE CTYIEHTAMH OCHOBAaMH JKOJOTMM KaK TMPEANOChIOK K PalHOHAIBHOMY
UCIIOJIb30BAHUIO U YIIPABJICHUIO PUPOJIHBIMU PECYpCaMH.

3amauaMu  AUCHUIUTUHBL  «OKOJOTHS M PAlMOHAIBHOE TMPUPOIOTOIH30BAHUE)
SBIISIIOTCSL:

- YCBOGHHME CTYACHTAMH 3aKOHOMEPHOCTEH, M TPHUHIHUIIOB, OINpPEIEISIOMNX
pacnpocTpaHeHUEe U JUHAMMKY YHCJIEHHOCTU “QPraHU3MOB, CTPYKTypy U JAUHAMHUKY
COO00I1I€CTB, OpraHU3alMI0 U PYHKIMOHUPOBAHUE PA3HOOOPA3HBIX IKOCUCTEM;

- O03HAaKOMJIEHHE CTYIEHTOB C 3aKOHOMEDHOCTSMH TpaHC(HOpPMALUU BellecTBA U
SHEPruU B IKOCHCTEMAX, O MpolaemMax OMOIOIHUECKON TPOAYKTHBHOCTH;

- OBJIaJICHHE CTYJIEHTAMU YMEHHUH, KacarolluXcs MPAKTUUYECKUX ACTEKTOB HKOJIOTHH,
palMoHATFHOTO IPUPOAOIOIB30BAHMS U OXPAHBI OKPYKAIOIIEH Cpeibl;

- (QopMHpOBaHHE CAaMOETOSTEIBHOCTH MBIIUICHNUS NPH BbBIIBICHUM HPUHIUIIOB U
METOZOB o0mmeit HKOJIOTHH, UCTIONTB3YIOIAXCSI ISt peteHus BaKHBIX
HApOJIHOXO35IHCTBEHHBIX 3a/1a4.

JucnurumHa «OKQJIOTHS ¥ palMOHAIBHOE TPUPOIOIOIH30BAHUE) H3ydaeTCs
CTyAE€HTaMH 5-6 KypCoBi\3aouyHoro Qaxynbrera cnenuaibHoctu 1-31 01 01-02 «buonorus
(HayuHO-TIeTaroruyeckas JAesTeNbHOCTh)». O0mee KommdecTBO 4acoB 1o aucrumminae — 90.
AymutopHbix — 16413 HUX JeKIMOHHBIX — 16 yacoB. @opMa OTYETHOCTH — HK3AMEH.



COAEPKAHUE YYEBHOI'O MATEPHUAJIA

Tema 1 BBenenne B 3k0J10ru0. JKOJI0TUsl Kak Hayka. [Ipeamer, 3agauu u uenu
skonoruu. CBsi3b DKOJOTMM C JAPYrUMU Haykamu. KpaTkuil odepk HCTOPUM pa3BUTHUS
sKosIoruu. OCHOBHBIE pa3/ieibl U HAIPaBIECHUS SKOJIOTUH.

PA3JIEJI 1. PAKTOPHUAJIBHAS DKOJOT U (3KOJOTUsI OCOBEMN)

Tema 2 Cpena odoutanusi U 3xojnorudeckue gaxkropol. [Ipencrasienue o,Cpene
oOWTaHUS U YCJIOBUAX CYIIECTBOBaHHUS (YCIOBUSAX >KU3HU) OPraHU3MOB. DKOJIOFUYCCKUE
dakTopel W O0OIME 3aKOHOMEPHOCTH WX BIHMSHUS HAa OpraHm3Mbl. OrpaHUIABAOIINC
dakropel. 3akoH MuHUMyMa JInOuxa kak OCHOBa y4yeHHs 00 OrpaHHYMBAIOLMX“(PaKTOpax.
DKOJIOTHYECKas TNIACTUYHOCTH (IKOJIOTHYECKas BaJICHTHOCTh) OpraHn3MoB, B3aumMoaeiictue
9KOJIOTHYECKUX (PaKTOPOB.

Tema 3 Aouoruueckue paxropbl cpebl. OCHOBHbIE aOHOTHUECKHE (PaKTOPBI CPEbl
U aJanTaiuy K HUM OpraHu3MoB. TemmepaTypa, OCBEIIEHHOCTb, BIIa)KHOCTb, J1aBJICHUE,
BETEp, COJEHOCTb, KOHIIEHTpALUsl OMOr€HHBIX 3JEMEHTOB M _Jp. DKOJOTHYECKOe 3HaueHHe
abnoTH4eCcKuX (PaKTOPOB CPEJIbI.

Tema 4 ’KuzHenHble ¢GopMbl pacTeHMil M YKMBOTHBIX. [loHSTHE O XH3HEHHBIX
dopmax, pasHooOpazue KHU3HEHHbIX (opM. «KH3HEHHbIE (QOPMBI Kak BBIPAKECHHE
YHHMBEPCAJIbHOCTU MPUCIIOCOOJIEHUS] OpraHu3Ma K VcloBUSAM cpeabl. JKu3zHeHHble (GOopMbl
pactrenuil. Knaccupukanus xxusHeHHbIX (Gopu pacrenuii nmo Paynkuepy um CepeOpsKoBy.
XKuznennele GopMbl KHUBOTHBIX. KiacCudukamusi KU3HEHHBIX (OpPM  TO3BOHOYHBIX
xuBOoTHBIX 10 JI.H. KamkapoBy. )KuzneHHbIE (POpPMBI HACEKOMBIX.

Tema S bBuornyeckme-. ¢akrtopsl cpeabl. IloHsTHe 0  OHMOTHYECKHX
B3aMMOOTHOIICHUAX. DOpMBI  (TUITBI) OMOTHYECKUX OTHOIIEHWH. BHyTpuBHIOBBIE U
ME)XBUJIOBbIE OTHOIICHUS OpraHn3MoB. CMMOMO3 M €ro BHJbL: KOMMEHCAJIM3M, CHUHOWKHA,
MyTyasin3Mm, napasutusm.. Konkypenuus kak gopma OMOTHUYECKHX OTHOLIEHUH, €€ 3HaUYeHHUE.
XUIIHUYECTBO KaK BaXKHas opMa OMOTHYECKUX OTHOLICHUH.

Tema 6 Buonormueckme purmbl. [loHATHE O mNpUPOAHBIX pUTMax. PuTMBI
nepuoandeckue uuKindeckue. CyroqHas U ce30HHasi HUKIMYHOCTh. CUTHAIBHOE 3HAYEHUE
abuotnueckux _aktopoB cpenasl. Dotonepuon. dDoromepuoausm. I[IpupogHbie pPUTMBI
BHEIIIHKE MBHYTpeHHUE. CBsI3b OMOJOrMYECKUX PUTMOB C A0MOTUYECKMMU M OMOTUYECKUMU
daxropamu cpezbl. 3HaueHHE OMOPUTMOB.

PA3JIEJI 2. OKOJIOT WS MOMY AU

Tema 7 Ilonmyasiuum, MX CBOHCTBA, OCHOBHbIC XapaKTepUCTHKHU. lloHATHe O
nonynsausx. Knaccuukanus nomynsauuii mo HaymoBy. JlokanbHble, 3KOJOIMYECKHE H
reorpaduueckue nomyasiiund. CTaTHYecKue XapaKTePUCTUKU MOMYJISIHHA. Apea, BO3pacTHas
U TI0JIOBasi CTPYKTypa, IUIOTHOCTb, YHCICHHOCTh. JIMHaAMH4YeCKHe XapaKTEPUCTUKH
nonynsauud. PoxxaaeMocTs, CMEPTHOCTB, CKOPOCTh POCTa, MUrpalus. THIIBI pacipenesIeHus
ocobeii B nonynauuu. CiyyaifHoe, rpynmnoBoe, paBHOMEPHOE pacipeieseHHe.

Tema 8 Junamuka nonyasiumii. /[unamuka nomynsuwmii. [{ukanueckue koneOaHus
yuciaeHHOCTH. [IpuumHBI KoOJI€OaHMST YHUCIEHHOCTH Tomysuuid. Pons abumornueckux wu
OnoTudeckux (akTOpOB Cpelabl B IUKINYECKUX KojeOaHusax yucieHHocTu. [lomymsius kak



caMoperyipyronasacss CUCTEMaA. PCI’yJBIL[PIH YUCJICHHOCTHU HOHyJ'ISII.IPIfI. (DaKTOPBI, oT
KOTOPBIX 3aBUCUT YHUCJIICHHOCTb IMOITYJIAINH. OnTuMmanbsHas SKCILTYyaTauus HOHYHZHI/II;'I.

PA3/IEJI 3. COOBLIECTBA (BUOLIEHO3bI), DKOCUCTEMBI

Tema 9 buoneno3, ero BHI0BO# cocTtaB, cTpyktypa. [lonstus o OworeHose,
skocucteme, OuoreorneHoze. COOTHOIIEHHE TMOHATHH «IKOCHUCTEMa» M «OHOTeOLEHO3Y.
buoton um skotom. OTHOmEHHWs MEXTy Bugamu B OuorieHo3ax. CTpykTypa OumoreHo3a.
BunoBass  ctpykrypa coobmectB. BumoBoe pasHooOpasume Kak  cnerpduueckas
XapaKTepucTHUKa coobmiecTBa. MexaHu3Mbl (GOPMUPOBAHUSA CTPYKTYphl  COQOILECTS.
[IpoctpancTBeHHas CTPYKTypa OMOLIEHO3a: IPYCHOCTh, MO3aMYHOCTh. DKOJIOTHYECKas HUILIA.

Tema 10 /lunamuka, pasBUTHe U CBOMCTBa 0MOLEHO030B. /[uHamlika OHOIICO30B.
CyTouyHast U ce30HHas AMHAMHKA. DKOJOTMYECKas CYKUECCHUS: MOHATHE, BUIBI CYKLIECCHUU.
Knaccudukanust sxocuctem. Y CTOMUNBOCTD, CTAOMIBHOCTH dKocucTeM, [loHsiTue o Ouomax,
accoluManusax, cuHy3usax. OCHOBHbIE THUIBI OMOMOB (Ha3eMHBIX IKOCHUCTEM) M HMX KpaTKas
xapakTtepuctiuka. OCHOBHbIE CBOMCTBA U MPUYMHBI pa3HOOOpa3ns CQOOIIECTB.

Tema 11 DHepreruka 3kocucreM. [IOTOK >HEpPruM W KPyroBOpPOT OHMOTEHHBIX
JJIEMEHTOB B J3KocucTeMax. ABTOTpodbl (oToTpodhsl, “XeMOTpodhsl) — MHPOAYLUEHTHI
NEPBUYHOTO OPTaHUYECKOTo BellecTBa. [lepBuyHas MpPOAYKIUS — MPOIYKIHMS aBTOTPO(HBIX
OpraHu3MoB. BropuyHas mpoaykuus — pe3ydbTar JAEATeNbHOCTH TeTepoTpOdOB.
I'ereporpodsl — KOHCyMeHTHI. ['eTepoTpodnl” —peAyleHTh. 3Hau€HUE pPENYLEHTOB B
O6uoneHo3ax. Ilumessle nenu M UX BUABI, AIAUIEBbIE CETH. DKOJIOTMYECKHE MUPAMUAbI U
cnocoObl  wx BeIpaxkeHus. [IpaBuno ¢JImHmemana. Dxonormueckas 3IPQPEKTHBHOCTD
TpaHc(hopMalMK BELIECTBA U SHEPrUH B dKocucTeMaX. [IpoayKTUBHOCTh pa3IUYHBIX BUIOB
9KOCHUCTEM.

PA3JIEJI 4. YHEHUE©O BUOC®EPE

Tema 12 VYuenue o“Omochepe B.U. Bepuaackoro. OOmiee mnpencraBieHUe O
ouocthepe u ee rpanulply, Ponp B.M. Bepuaackoro B ¢GopMuUpOBaHMH COBPEMEHHOTO
HAay4YHOTO TpeacTaBieHus o Owochepe. IIpocTpancTBeHHass TPOTSHKEHHOCTH OMOCHEPHI.
OcHoBHbIE KJaceby (TUIbI) BeliecTB OMOCc(ephl: KUBOE, OMOr€HHOE, KOCHOE M OHOKOCHOE
BemectBo. buomacca. I[IpogyktuBHOCTE OMOChephl. DYHKIIMU M CBOKWCTBA JKMBOTO BEIIECTBA
ounocdepsL

Tema 13 buosiormyeckuii KpyroBopor, OCHOBHbI¢ OHMOreOXMMHUYeCKHE HHMKJIBI.
[IpmHnMnbI, TOJMOKEHHBIE B OCHOBY Yy4YeHHUS O Ouocdepe — €IMHCTBO, B3aWMOCBS3b WU
B3aMMOJICHCTBUE SJIEMEHTOB MPUPOJBI, MPOIECCOB U SBICHUH, MPOUCXOIAIIUX B HEM.
Kpyrosopor BemiectB u sHeprun B 6uochepe. [loHstue o GMOIOTHUECKOM KpPYroBOPOTE.
KpyroBopor  BakHEMIIMX  XMMHUYECKMX  d3JeMEHTOB B  Ouocdepe.  OCHOBHBIC
OMOreoXMMHUYECKUE IUKIIBL: a30Ta, pocdopa, yrieposaa, Cephl, xeiesa.

Tema 14 DBoatonusi 6uocepsl U NPOsSIBJIEHHE AHTPONNYECKOr0 BO3/AeilicTBUS HA
ounocgepy. OcHOBHBIE 3Tambl B SBONIOIUH Ouochepsl. Baxkueiimme cOOBITHS, OCHOBHBIC
npeoOpa3oBaHusi, HEKOTOPbIE OCOOCHHOCTH M 3aKOHOMEPHOCTH B IBOJIIOIMU OMOChepsl, ee
OCHOBHBIE JTaIlbL.

Ponr demoBeka B sBomonuu Ouocdepnl. I[lonarue «moocdepay, Hoochepa —
KaueCTBEHHO HOBOE cocTosiHue Omocdepsl. TexHocdepa Kak COBPEMEHHBIN 3Tam pPa3BUTHS
ouocheprl. TexHorennnle ¢GakTopsl pa3Butus Ouochepsl. IlocmeacTBus aHTPONUYECKOTO



BO3/1eHcTBUI Ha Ouocdepy. Oxpana 6uochepsl Kak 0/1HA U3 BAXKHEHIINX COBPEMEHHBIX 3a]a4
YeJI0BEUECTBA.

PA3JIEJI 5. OCHOBHBIE CPEJbI ’KU3HU

Tema 15 Boanasi cpena kak cpeaa sku3Hu. OOmmas XxapakKTepUCTUKA BOJTHON CPEIIBI.
AbuoTtuyeckne (akTopbl BOAHON cCpeabl. DKOJOTHUECKUE TPYIIBl BOJIHBIX OpPraHU3MOB
(runpobuonToB). [IpucnocobneHuss BOAHBIX KUBOTHBIX U paCTEHUI K OCOOCHHOCTSIM BOJHOU
cpebl. 30HaJIbHOCTh BOJIHOM CpEbl.

Tema 16 HazemHo-Bo3AyIIHasi cpefa Kak cpeia ku3Hu. OO0mas xapakTepUCTHKa
Ha3eMHO-BO3yIIHOM cpenbl. [IoABMKHOCTE BOAHOHM Cpelibl M €€ POjb B JKU3HEACATEIBHOCTH
THJIPOOMOHTOB. DKOJIOTHYECKHE (PAaKTOPhl HA3eMHO-BO3/IYIIIHOM Cpezibl. Bia)XHOCTh TIOUB Kak
OCHOBHOH ()akTOp BOJHO-MMHEPAJIBHOI'O MHUTaHHs MPOAYLEHTOB. 30HAIBHOCTh HA3EMHO-
BO3JIYILIHOU CPEBI.

Tema 17 IlouBa kak cpeaa KM3HHM. DKOJOrHMYecKHe (PAKTOPHI MOUBHL. 3HAUYCHUE
HOYBBl /ISl JKU3HEACATENbHOCTH TIOYBEHHBIX OPraHU3MOB. OKOJIOTUYECKHUE TPYIIbI
MIOYBEHHBIX OPraHU3MOB. XapakTepuctuka nous benapycu.

PA3JIEJI 6. ITPUKJIA/THAS DKOJIOI'UA

Tema 18 Ilpupoanbie pecypchl u ux/kJIaccupukanus. IloHsarue o mpupoaHBIX
pecypcax, OCHOBHBIE THUIIBI INPUPOAHBIX peCypcoB. lcueprmaemble NPUPOIHBIE PECYPCHI.
B0300HOBHMBIE,  OTHOCHTENIBHO  BO30OHOBHMBIE U HEBO300OHOBHMBIE  PECYpCHI.
Hewucuepnaemsie nmpupoasie pecypesl. [Ipupojonons3oBaHue Kak COBOKYITHOCTh BceX (hopm
UCIIOJIB30BaHUS  NPUPOAHO-PECYPCHOIQ. IOTEHIHMana. PanuoHanpHOE  HMCIONB30BaHUE
IIPUPOJIHBIX PECYPCOB.

Tema 19 Jxkosnorusicu oxpana armocgepsl, rugpocdepsl, mous. EcTrecTBeHHbIE U
HCKYCCTBEHHbIC UCTOYHMKH 3aEps3HeHUs1 aTMocdepsl. [locTyruienne smuccuii B arMmocdepy,
UX cocTaB M mociuencTBus.\OxpaHa atMocepbl. 3arps3sHeHHE BOJIHBIX pecypcoB. MeTombl
OUHCTKH CTOYHBIX, BOA. OXpaHa M palMOHAJIBHOE HCIOJIb30BaHUE BOJHBIX PECYpPCOB.
Bo3geiictBue uemoBeKa Ha IMOYBY. 3aCOJCHHOCTb, 3a00jlauMBaHUE, HPO3Usl U JAerpajanus
nouB. OxpaHa.IOYB.

Tema 20 OcHoBHBIE 3IKOJIOTMYECKHEe MP00JieMbl COBPEMEHHOCTH M NYTH HX
pemieHMs. Bo3zelicTBie denoBeKa Ha OKPYKAIOUIYIO Cpely Ha pasHbIX JTamax pa3BUTHSA
oOmiecTBa. OCHOBHbBIE SKOJOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH M NYTH HMX PELICHUS:
HCTOLEHUE IPUPOJHBIX PECYPCOB, 3arpsI3HEHUE CPENbl U €ro IOCIEACTBHS, YMEHBLICHHUE
o6uopazHooOpasus, ap. Oxpansemsie Teppuropun B Pecriyonuke benapycs, KpacHas kuaura.

[Mpunmun ~ 0€30TXOMHOTO  MPOM3BOACTBA,  HKOJOTHYECKOE  HOPMHUPOBAHHE.
MexnyHaponHas AesATEIBHOCTh B 00JIACTH OXpaHbl OKpyKaromier cpenbl. Konnenmus
YCTOWYUBOI'O pPa3BUTHSL.

Tema 21 IIpaBoBbIe 0OCHOBBI OXPaHbI OKPY KAaIOLIeil Cpe/ibl, MIOHATHE O
MOHUTOPHMHIEe OKpYy kawomei cpeabl. [loHsTHE M 3HaYEHWE MPABOBOM OXpaHbl MPHUPOJBI.
[Ipuponooxpannoe 3akoHonatesnbecTBO Pecnyonuku benapycs. KommekcHas mporpamma
OXpaHbl OKPYXaroLEN Cpebl U PALIMOHAIILHOTO IPUPOIONOIB30BAHMS, €€ 3a0auH.

I'moGanbHBlid  KOJOTMYECKUH  MOHHMTOPUHI.  MOHHMTOPHUHI  QHTPOIUYECKHX
3arpsI3HCHUN U aHTPONUYECKUX BO3JICMCTBUM U M3MeHEeHH. HannoHanbHbIi MOHUTOPUHT KaK
CUCTEMa MOHUTOPHUHIA B paMKaX OJIHOT'O IOCyJapCTBa.
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BBeeHue B 3KOJIOTHI0. JKOJIOTHA KAK HAyKa 1 1 Tabnurer [1],
1 [Ipenmer, 3aa9u U TIEJIA SKOJIOTHH. [4],
2 VcTopust u3y4eHUs! SKOJIOTHS. [6],
3 CTpykTypa u pa3aeasl COBPEMEHHOU KOO M, [8]
Pazjnen 1 @akropuaibHas 3k010rus (IK0I0CUS 0codeit)
2 Cpena od0uTaHus 1 3K0JI0rn4ecKue pakTopbl 1 1 Tabmuier [4],
[TnakaTs [6],
1 IIpencraBnenue o cpesie OOUTAHMS HWYCIAOBHIX ]
CYILIECTBOBAHUS (YCIOBUSX KU3HU) OPraHU3MOB. [ 9]’
)
2 Kimaccudukariys 3K0JI0riMeckdx GakTopoB U 0OIIIHE [10]

3aKOHOMEPHOCTH MX BIIMSHHMSI HA OpTraHU3MBI.
3 Dxonoruyeckas IacTuYHOCTh (IKOJIOTHYECKast
BaJICHTHOCTh) OpPraHNU3MOB.

4 CoBMeCTHOE AE€UCTBHE IKOIOTUYECKUX (PAKTOPOB Ha
OpraHU3MBlI.




2

8

10

Abnoruyeckue GaKkTopbl Cpeabl
1 CBeT 1 OTHOIIIEHUE K HEMY PACTEHUH U KUBOTHBIX.
2 Temmneparypa U €€ BIUSHUE HA OPTaHU3MBI.

3 BiaxxHOCTB M IPUCTIOCOOICHUS K Hel OpTraHu3MOB.

Taonuust
CxXeMBI

[4],
[6]’
[10]

KusHeHHbIe (POPMBI PACTEHUH U JKMBOTHBIX
1 ToHsATHE O KUZHEHHBIX popMax.
2 YKuzHeHHble GOpPMBI paCTEHU.

3 XKuzneHnble GOpMbI KUBOTHBIX.

Taomume!
CxeMbl

[4],
[5],
[6]

buornyeckue pakTopsbl
1 [ToHATHE 0O OMOTHYECKNX B3aUMOOTHOIIIECHUX.
2 BHyTpUBHIOBbIE OTHOIICHHS U UX 3HAUYCHHUE.

3 OCHOBHBIE XapaKTEPUCTHKH MEKXBHIOBBIX OTHOIICHHH.

Taomuusl

[5],
[6],
[9],
[10]

Buosiornyeckue puTMblI (CaMOCTOSITENIEHOE U3YyUCHHE)
1 TloHsiTHE O TPUPOJIHBIX PUTMAX.

2 CurHanpHOE 3HaUeHHE a0UOTHYECKHUX (aKTOPOB.
DOTONEPUOIU3M.

3 IIpupoHble pUTMBI BHELIHE U BHYTPEHHUE. 3HAUCHHE
OMOPUTMOB.

[4],
[6]v
[10]

Tekyimuii KOHTPOJIb YCIIEBAEMOCTH €TYICHTOB
1o pazneny Ne 1

ITuceMmenHOE
TECTUPOBAHUE

Pa3znen 2 Dxkosorust nomy Jasium

Honmyasiuum, ux cBOICTBA; OCHOBHbIE XapPAKTEPUCTHKH
1 IonsiTre 0 mony SN,

2 Cratnyeckue XapaKkTePUCTUKHU MOIMYIISIIHAM.

3 lnHaMU4eCKAE XapaKTEPUCTUKU OIS

4 CrpyKTypa nonyisuum.

Taomuuel

[6],
[10]




8

10

JAunamuka nomyJasiuuin

1 [Huknuaeckue KoneOaHNs YUCIICHHOCTH.

2 Ponb abnotuyeckux u OMoTHYecKux (PakTopoB cpesibl B
[UKJIMYECKUX KOJICOAHUAX YUCIECHHOCTH.

3 Perynsiiust Y4MCIEHHOCTH TOMYIISALIUMN.

4 DKOJIOrMYeCcKHUEe CTPATEr UM MOMYJISILUI.

Taouust
CxeMsl

[6],
[10]

Tekymui KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB
o pazneiny Ne 2

IIncemennoe
TECTUPOBAHUE

Paznen 3 CoobmecTBa (0MO1IEHO3bI), IKOCHCTEMbI

Buounenos, ero BM10BoIi cocTaB, CTPYKTypa

1 IlouaTue o OHMOLIEHO3€E, PKOCHUCTEME, OMOreOLIEHO3E.
2 OTHOUICHHUSI MKy OpraHu3MaMH B OHOIICHO3E.
DKosoruyeckas HuIIa.

3 BupoBas cTpykTypa OuoreHo3sa.

4 TIpocTpaHCTBEHHAs CTPYKTypa OUOLIEHO3a.

Tabnuiet
CxeMsl

[1],
[4],
[5],
[6]

10

JluHamMuKa, pa3BUTHE U CBOIICTBA OMOLIEHO30B

1 dunamuka 6uorieHo30B. Pa3BuTHe OMOIIEHO30B, MOHSATHE
CYKIIECCHH.

2 Knaccuduxanus 6MOIEHO30B.

3 CBoiicTBa OMOIIEHO30B.

4 TIpuumHbI pa3HOOOpa3us COOOIIECTB:

Taonurer
CxeMbl

[1],
[4],
[5],
[6]

11

JHepreTuKa IKOCHUCTEM

1 Tlonsitue 06 skocucteme. [IOTOK O HEPTUU U KPYrOBOPOT
OMOTE€HHBIX 3JIEMEHTOB B SKOCHUCTEME.

2 [TumieBbie NIENM U WX BUJIBI; MANICBBIC CETH.

3 DKonornyeckrue MUpaMubl ¥ CIOCOOBI MX BBIPAKECHHUS.

4 TIpolyKTUBHOCTH IKQCUCTEM.

Taomuuet
CxeMsl

[1],
[4],
[5],
[6]

Tekymmii KOHTPOIIb YCIIEBAEMOCTH CTYIEHTOB
no pazneny Ne.3

IIucrmeHnHOE
TECTUPOBAHUE




2

10

Paznen 4 Opranuzanus 6mochepsnl

12

Yuenmne o 6uochepe B.U. Bepuaackoro

1 Oburee npencraBieHue o 6uocepe u ee rpaHuLIbL.
2 OcHOBHBIE KJIAaCChI (THIIBI) BELIECTB OMOCHEPHI.

3 OYHKIUH U CBOWCTBA KUBOT'O BELIeCTBA OMOC]EpHI.

Taomumel
I imakatel

[8],
[10]

13

buosiornyeckmnii KpyroBopot, OCHOBHbIE
OMoreoxumMmu4ecKne UKJIbI

1 ITousiTHE O OMOJIOTMUECKOM KPYrOBOPOTE.

2 KpyroBopoT BaXHEWIIMX OHOTCHHBIX 3JEMEHTOB
6uocdepe.

B

Imakatel

[4],
[6],
[8],
[10]

14

JBosnonus Onocepsbl U NPOSIBJICHAE AHTPONIUYECKOI0
BO3/1elicTBHS HA Onoc(epy (CaMOCTOSATEIIBHOE N3YUCHUE)

1 OcHOBHBIE ATarbl B 3BOJIOLUN OHOCHEPHI.

2 Ponb yenoBeka B ABOJIFOIUU OHOChEPHI.

3 Ionstue HOOChEpa.

4 Texnocdepa Kak COBPEMEHHBIH Tan pa3BUTHI OMOEHEPhL

[2],
3],
[7]

Tekymuii KOHTPOJIb YCIIEBAEMOCTH CTYI€HTOB
no pazzaeny Ne 4

IIuceMeHHOE
TECTUPOBAHUE

Pazgen 5 OcHOBHBIE cpelbl }KM3HM (CaMOCTOATENBHOE
U3y4EHUE)

15

Bonnasi cpeaa kak cpeaa sKM3HH

1 O0mias xapakTepuCTHKa BOJHOM CpE/TBL.
2 AbuoTtnueckue (pakTopbl BOTHOU CpPebl.
3 DKOJOTUYECKHE TPYIIIBI CHAPOOUOHTOB.
4 30HaIBHOCTH BOAHOW CPENBI.

[6],
[7],
[8]

16

Ha3emHo-Bo3ayIIHAas Cpe/ia KAK CpeAa KU3HHU

1 Dkonoruveckue PaxTePbl HA3EMHO-BO3AYIIHOMN CPEIbI.
2 BnaxHOCTh MOYB.

3 30HAIbHOCTHHA38MHO-BO3TyIITHON CPEJIbI.

[6],
[7],
[8]
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17

IHouBa kak cpena sKU3HU

1 Okonornueckue (HakTopbl MOYBHI.

2 DKOJIOTUYECKHUE TPYIIIIBI TIOYBEHHBIX OPTaHU3MOB.
3 Xapaxrepucrtuka nous benapycu.

[6],
[7],
[8]

Tekymuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB
1o pazueny Ne 5

IIncrmennoe
TECTUPOBAHUE

Paznen 6 llpukaaanas s3xonorus

18

IIpupoanbie pecypcsl M UX KJIaccH(puKanus
1 Knaccudukanusi npupoIHBIX peCypCOB.
2 PanyioHanbHOE UCNOIb30BaHUE IPUPOAHBIX PECYPCOB.

Tabnuiet
ITnaxatel

[1],
3],
[9]

19

JKoJiorusi ¥ oxpaHa armocgepsl, rugpocdepsl, noys
1 3arpsi3uenus atMocgepsl.

2 3arpsi3HeHHE BOJIHBIX PECYPCOB.

3 Bo3neicTBre 4elIOBeKa Ha MOYBY.

Tabauist
IImakaTel

[9],
[10]

20

OcHOBHBIE IKOJIOrHYeCKHe NMP00dJIeMbl COBPEeMEHHOCTH M
NYTH UX pelieHus!

1 Bo3nelicTBre yenoBeKa Ha OKPYKaIOIIYIO Cpefy.

2 OCHOBHBIE HKOJIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH.

4 MexnyHapoHas eITebHOCTh B 00JIACTH 0XpaHbI
OKpY’KaroIleu cpeibl.

[4],
[8],
[9],
[10]

21

IIpaBoBble OCHOBBI OXpaHbl _OKpY:Kawomieii cpeasbl,
MOHSITHE 0 MOHUTOPUHTE OKPY:KAIOIIeH cpeabl

1 IonsATHE PaBOBOI OXpaHbI MPUPOABI.

2 TlpupoiooxpanHoe 3aKOHOAATEIHCTBO PecnyOnuku
benapyce.

3 DKOJIOTHYECKUI MOHUTOPUHT, €T0 CTYICHH.

Taomumel
Imakatel

[4],
[8],
[9],
[10]

Tekynuii KOHTPOJIb YCHEBAEMOCTH CTYAEHTOB
o pazneiny Ne 6

IIncemennoe
TECTUPOBAHUE

NUToro yacos

16

16
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10.

NHOOPMAINOHHO-METOANYECKA A YACTD

Pexomenoyemvie popmul konmpons 3Hanuti

1. TecToBbIe MPOBEPOUHBIE PAOOTHI

PeKOMedeesze membvl necmoeblx NPoBePOUHbLX pa60m

1. Cpena oOuTaHus ¥ KOJIOTHYECKUE (haKTOPBI
2. Y4eHHe 0 TOIMyISIHIX

3. bromeHo03bI ¥ AKOCHCTEMBI

4. Yuenue o buocepe

5. OCHOBHBIE CpE/IbI JKUZHU

6. [IpukiagHas 3K0JIOrus

Pexomenoyemas numepamypa

OcHoBHast
buron, M. Dxkonorusa. Ocobu, momynsaiuu U coodmeerBa: B 2-x T. / M. buron, J[x.
Xapnep, K. Tayncenn. — M.: Mup, 1989. T.1 —667¢. T.2 —477 c.
[wunos, U.A. Oxonorus / M. A. [llunos. — M:: Iperpecc, 2000. — 487 c.
Kucenes, B.H. Ocuoss 5konoruu / B.H. Kucenes. — Mu.: Yausepcurerckoe, 2002 — 320
c.
Magpuries, B.B. OcHoBbl skonorun: yueonuk / B.B. MaspumieB. — Mu.: Bpim. mkona,
2005 —-416c.
Onywm, 0. Dkonorus: B 2-x T.410. Oqym. — M.: Mup, 1986. T. 1 —653 ¢. T.2 - 517 c.
PankeBuu, B.A. Dkonorust, yueOHuk ans By30B / B.A. PankeBuu. — MHu.: Beimiimas
mkona, 1997. — 296 c.
Paccamko, N.®d. Dkosorus u paruoHaibHOe mnpupoaomnonb3oBanue / M.d. Paccamko,
B.M. Toakaues. — I omeins: U3-o I'TY, 2003.
Paccamko, M1.®, OcHOBBI 5Kk0N0THU: Y4eOHO-METOAMYECKUNA KOMIUIEKC AJI CTYIEHTOB
HeOuoor. crnennainbHoctedt / N.®. Paccamko [u ap.]. — ['omens: U3-Bo ITY um. O.
Cxopunbis2005. — 220 c.
UYepHosa, H.M. Dkonorusi: yaeOHHK Ui CTYIEHTOB MeJarorndyeckux HHCTUTYToB / H.M.
Yeprora, A.M. beutosa. — M.: [Ipocsemienue, 1981 — 382 c.
Uymakos, JI.C. Dxonorust 1yist Beex / JI.C. UymakoB. — MH.: Bemmiimas mkosra, 2000. —
359.c.

JlomosiHuTEAbHAS
baxnynp, I1. [IpoMblnuieHHBIE 3arpSI3HUTENN U TOKCUKAHTHL. Yok 5. bantuiickoe Mope u
ero okpyxaromas cpena / I1. baknyna, b. Xonmbowm, 3. Jlennsikoscku. — CII6., 1996. — 85
c.
Baneray, B.B. AxoBa i BelkapacTaHHe HpbIpoJHBIX pacypcay benapyci / B.B. Baneray,
M.A. Mauynenka. — MH.: [IpaBo u sxoHOMMKa., 1995 — 288 c.
Bepnanckuii, B.W. ’Kusoe Bemectso / B.W. Bepnanckuii. — M.: Hayka, 1978. — 440 c.
Bepnanckuii, B.1. buocdepa / B.1. Bepuanckuii // I30pannabie TpyIbl IO OMOTEOXUMHUH.
— M.: Hayxka, 1967. - 363 c.
Bponckuii, B.A. Ilpuknagnas skonorust / B.A. Bpouckuii. — Poctos-Ha-/lony: denuxkc,
1996 — 422 c.
Bponckuii, B.A. Dxonorusi, cnoBapb-cripaBouHuk / B.A. Bponckuii. — PoctoB-Ha-Jlony:



11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.

23.

24.

25.

26.

®enukc, 1997 — 471 c.

Bponckuii, B.A. Oxonorus / B.A. Bpouckuii. — Poctos-Ha-/{ony: ®enuxkc, 2002.
lankoBckas, I'.A. OcHoBbI nonysiMOHHOM 3konoruu / I'.A. 'ankoBckas. — Mu.: Hayka u
texunka, 2001 — 120 c.

I'unsapos, A.M. IonmynsuonHas skonorus / A.M. ['mnspos. — M.: Hayka, 1990 — 264 c.

. M3pasns, FO.A. Dkojorus U KOHTPOJIb COCTOSTHUS TipupoaHoi cpeasl / FO.A. Uzpasnb. —

M: Ilpocsemenue, 1984 — 651 c.

Kammmnos, M.M. DBomrorus 6uochepst / M.M. Kammunos. — M.: Hayka, 1979 — 136 c:
Konecuukos, C.1. Dxonorus: sx3ameHannonusle oTBetsl / C.M. Konecuukos. PocTes #a
Hony: ®enukc, 2003. — 384 c.

Kopobxun, B.M. Oxonorus / B.U. Kopobkun, JI.B. Ilepenensckuii. — PoctoB=Ha-/lony:
®ennkc, 2000. — 450 c.

Kynem, B.®. Ilpaktukym mo skoinoruu: y4deOHoe mocobue / B.D¢ Kynem, B.B.
Magpuies. — MH.: Beicmias mkona, 2007. — 271 c.

Hannonanpnast crpareruss M IUIaH JEUCTBUM 110  COXPAHEHUIO W/ YCTOWYUBOMY
HCIIOJIb30BAaHUIO OMOJIOTHYECKOTO pa3HooOpasus PecnyOmukm “bemapycs. — MH.:
MuHHUCTEPCTBO PUPOAHBIX PECYPCOB U OXpaHbl OKpYykarolen epeabl, 1997. — 260 c.
Hosukos, }0.B. Dxonorus, okpyxatomas cpena u denosek / FO.B. HoBuko. — M.:
[Iporpecc, 1998. — 267 c.

Okpyxarwonias cpefa: SHIMKIONEIUYECKU cioBapb-cripaBouHuK. — M.: Hayka, 1993. —
363 c.

Peitmepc, H.®. Oxpana mnpupoasl u OKpykamoumieil uenoBeka cpensl. CroBapb-
cupaBouynuk / H.®. Peiimepc. — M.: Hayka, 1992, — 136 c.

Peiimepc, H.®. IIpupononons3oBanue: ciioBapb-cpaBouHuk. — M.: Hayka, 1990. — 112 c.
Peiimepc, H.®. Dkonorust (Teopusi, 3aKOHBL, NMpaBUia, MPUHIUTBEI ¥ TUNOTE3b). /| H.OD.
Peitmepc — M.: Mbicasb, 1994 — 321 c.

Puknede, P. OcroBbI 00meit sxosiorun / P. Pukiedce. — M.: Meicib, 1979. — 764 c.
PomanoB, B.C. Oxpana npuponst / B.C. PomanoB, H.3. XapuronoBa. — MH.:
YHuusepcurerckoe, 1986.

Oxpyxkaromasi cpefia u<IIpupoaHbie pecypcbl PecnyOnuku benmapych: cTarucThueckwuii
coopHuk. — MH.: [IpaBo u 3koHOMuKa, 1998. — 220 c.

®enopoB, B.J[. Dkonorus, OUOreolEHONOTHS M OXpaHa MNPHUPOIbL. MeToanyeckue
ykazanus / B.J[, denopos, C.A. OctpoymoB. — M.: Meicib, 1984. — 320 c.

Xpamuenkosa, \O:M. OcHoBBI panuairoHHoi 6e3onacuoctu / O.M. XpamueHkosa, B.B.
Baneros, B.E¢IlleBuyk. — Mo3bips: 13- BI'TIU um. [Hamsxuna, 1999. — 320 c.
UYepnopa, H.M. JlaGopatopHslii npakTukym Mo skonorun / H.M. UYepHoBa. — M.:
ITpoeBemenue, 1986. — 86 c.



ITPOTOKOJI COTJIACOBAHUS YUEBHOU ITPOI'PAMMGBI

10 U3YUYAEMOM YUEBHOM JIUCLIMITJIMHE

C APYI'MMU JUCLHUIUVIMHAMMU CIIEHMAJIBHOCTU

1-31 01 01 - 02 buosiorust (Hay4HO-TIearorudeckas JeITeIbHOCTD)

Hazpanue HazBanue [Ipennoxenus Pemenue, nmpunsaroe
IUCHUIUINHEL, kadenps 00 U3MEHEHUAX B kadeapoi,
C KOTOpOH COZIep’)KaHUU pa3paboTaBiieit
TpeOyeTcst y4aeOHOMH y4eOHYIO TPOTPaMMY,
COrJIaCOBaHHE MpOrpaMMbl (c ykazanuem JaTehu
0 U3y9aeMou HOMEpA MPOTOKOIIA)
yueOHOI
JHCIHIUINHE
3o000rus Kadenpa 3o00moruu u PexoMeHn10BaTh K
IMO3BOHOYHBIX OXpaHbI MPUPOJIBI YTBEPKiIEHHIO
yucOHYI0 IporpaMmy B
[IPEACTaBICHHOM
BapuaHTe
npotokon Ne ot
.20
3o0o0morus Kadenpa 30010run u PexomennoBath K
0eCII03BOHOYHBIX OXpaHbI MPUPOJIBI YTBEPKJICHUIO
y4eOHYIO ITporpaMmy B
MpeACTaBICHHOM
BapHaHTe
npotokon Ne ot
.20

Teopus 3BoIIOLIMN

Kadenpa 3o00morun u
OXPaHBMIPUPOIBI

PexomMenmoBaTh k

YTBEPKICHHIO

y4eOHYIO IPOrpaMMy B

IIPEJICTaBICHHOM

BapHaHTe

npotokon Ne ot
.20




AONOJIHEHMA 1 USMEHEHNA K }"‘IEBHO?I I[TPOIPAMME
10 U3YHAEMOU YUYEBHOU JUCLIUITJIMHE

Ha / y4eOHBIN TOJT

No JlononHeHnsa 1 U3MEHEHUS OcHoBaHue
/i

YyeOHast mporpaMMa nepecMoTpeHa U 000peHa Ha 3acelaHuu Kadeapsl
300JI0TUH U OXPaHBI TIPUPOJIBI
(mpotokon Ne oT 20 1)

3aBenyrommii kadeapoit
300JIOTHH U OXPAHBI TIPUPOIBI
1.0.H., mpodeccop I'.I". T'onuapeHko

YTBEPXIAIO

Jlexan 3a04HOTO (haKyIbTETa

YO TV um. @. Cxopunsi»

JIOLICHT M.H. Mypamko






