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NPEAUCITIOBUE

Hoporue apysbsal Bel mpucTymaerTe K n3yUYeHUIO 3aBepIaoIe-
ro pasjeja IITKOJbHOTO Kypca OMOJIOTUN, ITIOCBAIIEHHOr0 OOIIIUM
OMOJIOTMUECKUM 3aKOHOMEDPHOCTAM, XaPaKTEPHBIM IJIS KUBBIX
CHCTEM Pa3HOr0 YPOBHS OPraHM3AIINN. JTOT pasies OMOJOTUU
OUeHb BasKeH IJid (DOPMUPOBAHUS IIPABUJIBHOTO U ITEJIOCTHOTO
OpeaCcTaBJIeHUSA O 3aKOHAX CYIIeCTBOBAHUS KH3HU Ha 3eMJie.

B pamMkax maHHOTO Kypca BaM HOPEICTOUT HOJYUYUTH OCHO-
BBI 9KOJIOTUUECKUX 3HAHUI, a TaKyKe MIpeAcTaBjIeHre O Pa3MHO-
JKeHUU U PA3BUTUU OPTraHU3MOB. JTO IIOMOJKET IIOHATH 3aKOHBI
CYIIIECTBOBAHUS »KMBOI IIPUPOJALI HA YPOBHE OTAEJbHBIX Opra-
HM3MOB M HaJOPTraHN3MEHHBIX 6I/IOJIOI‘I/I‘-IGCKI/IX cucreM pas3HOr'o
YPOBHS OPTraHU3aI[UU.

3HaHuA 0 BaAuAHUY (haKTOPOB Cpeabl HA OPTaHMU3M UeJIoBeKa,
HoJIyueHHBIe B paMKax Kypca «Buosorusi, 10», momoryr Bam
OBJIaJIETh HaBBIKAMM 3JJ0POBOTO o0Opasa :KusHu. VCIoabp3ysa 9Tu
3HAHUS B OBITY U B OyayIe npodecCuoHAIbHON JeATeJTbHOCTH,
BbI CMOJKETe IIPpeJOoTBpaIlaTh NI YMEHbIIIATh H66JIaI‘OHpI/IHTHLIe
BO3elicTBUSA (DAKTOPOB CPebl Ha CBOU OpPTaHU3M, COXPaHSIA 3/10-
POBbE Ha [OJITHUE TOMBI.

Ha KOHKpeTHBIX IpUMepax BbI IO3HAKOMUTECH C DKOJIOTHYE-
CKHMU IIOCJIEeACTBUSIMU XO3IMCTBEHHON IeATEeILHOCTU UeJIOBEeKa
B paMKax 0mocdepnl. MHOrue 13 9TUX IOCJIEeICTBUH MOTYT CTATh
TI00aTbHBIMY SKOJIOTHUEeCKUMH npobsemamu. OHON U3 TPUUNH
WX TOSBJEHUS B OOJBIIMMUHCTBE CIydYaeB SBJISETCS DKOJOTHUE-
CKas HerpaMOTHOCTH uejoBeKa. PelraTh 9Ty HpPoOJEeMbI IIpen-
CTOUT HBLIHEITHEeMY W OYAYyIIUM IMOKOJEeHUAM JIOAel, a 3HAUUT,
u BaM. 3HadA W CcOOJIIOfAasA 3aKOHBLI IIPUPOJBI, UeJIOBEK CMOJKET
COXPaHUTH paBHOBecHUe B 6uocdepe 1 obecreunTh OyayIee CBOUM
OTOMKAaM.

Asmopul



KAK PABOTATb C YYEBHbIM MOCOBUEM

Marepuaa yueOHOTO ITOCOOMSA COCTOUT M3 CEMM IJaB, KOTOPBIE pasiesie-
HBI Ha maparpagdsl. B Hauase KasKIo# IIaBbl MPUBOAUTCA KPaTKOe BCTYILIE-
HUe, pacKphIBalolllee CYyTh €e COoJAep:KaHmuA, naeTcsa MHGOpMAIUA O TOM, UTO
Bb1 ysumaete u uemy Bwl Hayuntech. 3aKaHUMBAIOTCS TJIaBbl pyopukoit Ilox-
BeeM MTOrM, KOTopas IpeAcTaBideT coboii KpaTKoe coleprKaHle IJIaBhI.

Kaxxaweiii maparpad HaumHaercsa TpeMs pyoOpukamu. IlepBasa pyOpuka
BenmomuuTe ITOMOMKET BaM aKTyaJU3WPOBATH paHee MOJyUYeHHBbIe 3HAHUSA U
MIPOBEPUTH T'OTOBHOCTH K OCBOEHUWIO HOBOI TeMbl. Bropas pyb6puka Kakx BbI
nymaere? COIEPIKUT MIPOOJEMHBIN BOIIPOC IO TeMe, TPeOYIOIUii BaIlero coo-
CTBEHHOTO CY:KJIEHUs, KOTOPOe MOKHO ITPOBEPUTH MOCJE M3yYeHUS TeKCTa.
B Tpetbeii pyOpuke Bhl y3HaeTe ykasaHa ryiaBHas uaes TeMbl maparpada.

ITocime ocumoBHOrO Tekcrta maparpada mpuBoguTcsa pyopuka IloBTopum
TJIaBHOE, colepiKaliasd KpaTKue BLIBOABI II0 M3yUyaeMOMY MaTepuaJy.

B xonie kaxkmoro maparpada B pyopuke IIposepum 3HaHUSA TaHBI KJIIO-
yeBbIe U 00JIiee CJIOYKHBIE BOIMPOCHI 1 3amanusa. OTBeThl Ha HUX IIOMOTYT BBI-
SICHUTDH, HACKOJILKO IIOJIHO BBl YCBOWJIY M3yUaeMbIll MaTepuas, CMOYKETe JIu
HCII0JIb30BATh €r0 JJIA PellleHus KaKuX-I1ub0 KOHKPEeTHBIX 3aj1ad.

B rexcre maparpadoB ob6si3aTesqbHbIE IJIA YCBOGHUS TEPMUHBI U IMOHATUSI
BBIJI€JIEHBI IIPUDTOM — HUPHBLM KYPCUBOM, & TOTOJHUTEIbHbIE IOHATUA —
ceemJiblM KYpCuGoOM M pas3pamgKoOH.

TekcT naparpagoB cHa0KeH PUCYHKaMU, cXeMaMU U Ta0JauIlaMi, KOTOPhIe
IamyT BaM BO3MOYKHOCTH COOTHOCHUTH M3yUaeMbIil TEOPETUUECKUN MaTepua C
KOHKPETHBIMY 00'beKTaMU WU ABJIEHUAMU IPUPOAbI. [lOTTOTHUTENLHBIN MaTe-
puaJ IpuBeieH B pyOpuKe ITO MHTEepecHO. B Hero BKJIOUeHa mHpOpMAaIusd,
comep:kaiias MaKThl U CBeJeHUs, PACIIUPAIONINE IPeIcTaBIeHre 00 m3yuae-
MOM 00'beKTe MJIM MMeIoIlie IpakTuYecKoe 3HaueHne. B KoHIle yueOHOTO 10-
cobusa pasmelnieH CjioBaph OCHOBHBIX TEPMHMHOB M TIOHATHIA.

MarepuaJs A IOBBINIEHHOTO YPOBHA 0003HAUEH CIIEIUAJbLHBIM 3HAKOM-
CUMBOJIOM Q U pasMellleH Ha HaAIMOHAJBLHOM 00pasoBaTeJILHOM IIOPTaJe

(http://profil.adu.by).

Haneemcs, uto manHoe yueOHOe mocoOue OKaKeT BaM HEOIeHHUMYIO IIO-
MOIIb B M3yUYEeHUU OJHOM 13 MHTEePeCHeHINNX HayK — Oumojoruum. A ecau B
OyayiieM BBI BhIOepeTe OAHY 13 CHeIMAJLHOCTEH, CBA3AHHLIX C OMOJIOTHEl,
TIOMOKET XOPOIII0 IMOATOTOBUTHCA K IEHTPATN30BAHHOMY TECTUPOBAHUIO.

HRenaem ycnexos!



BBeaeHune

KuBas mpupoza Ha 3emJe OUueHb pPasHOOOpasHA W IIPeACTaBJIAET COOOM
CJI0KHOOPTAaHN30BAaHHYIO COMOAUNHEHHYIO (MepapXuUuHyI0) CHUCTEMY, COCTOS-
ITYI0 M3 PasHBIX OMOJOTHUUYECKUX cucTeM (01ocucTeM).

Buonozuuweckasn cucmema (6uocucmema) — OUOJOTUUECKUI OO0BEKT, CO-
CTOSAIINI 13 B3aNMOCBSA3AHHBIX U B3aNMOIeHCTBYIOIINX 9JIEMEHTOB 1 00Ja1a-
IOIUIi CTIOCOOHOCTHIO K PA3BUTHIO, CAMOBOCIIPOU3BEIeHUIO U ITPUCIIOCOOIEHUIO
K cpene. IIpumepoM OMOCHUCTEMBI MOMKET CIYIKUTH JI000€ IMOKPBITOCEMEHHOE
pacTeHme, COCTOsAINEEe M3 B3aNMOCBA3AHHBIX OPraHOB — KOPHSA, CTeOJA, JU-
CTBhEB, I[BETKOB U ILIOAOB. Biiaromaps sTUM CTPYKTYPHBIM dJIEMEHTAM PACTEHIE
MOXKeT PA3MHOMKATHCA U IIPUCIIOCAOINBATHLCS K MKU3HU B HA3€MHO-BO3AYIITHOM
cpene. JlncTBeHHBIE, CMeIIaHHbIE MM XBOMHBIE Jieca TAKiKe SABJIAIOTCS IIPU-
Mepamu 6uocucteM. JI1000ii JJec COCTOUT M3 TPYIH OPTaHU3MOB (TIOIYJIAIINIH)
Pa3HBIX BUIOB PACTEHUI, JKUBOTHBIX, 'PUOOB M MHUKPOOPraHU3MOB. OTH IIO-
OyJAINN B3aUMOJENCTBYIOT MEKIYy c000Ii M 00ecneumBalOT yCTONUYUBOE CY-
II[eCTBOBaHME B JAHHOI cpeje.

CoBpemenHas OMOJIOTUS pPacCMaTPUBAET *KM3Hb HA IJaHeTe 3eMJsA Kak
COBOKYITHOCTD COMOUMHEHHBIX OMOJOTUUECKUX CUCTEM, PA3JIUUAIOIINXCS 0CO-
OEHHOCTAMU CTPOEHUS U MPOSABJIEHU cBOiicTB. HanMeHbIIeH 61OJIOTTUECKOI
CUCTeMOI SBJISIeTCS KJIeTKa, COCTOAINAs 13 OMOMOJIeKYJ. B 3aBUCHUMOCTHU OT
CTEeIeHU CJIOYKHOCTY CTPOEHUS JKUBOM MATE€PUM BBIAEJAIOT: MOJIEKYIAPHBIH,
KJIETOUHBIN, OPraHM3MeHHBINA, IOIMYJIAIMOHHO-BUIOBOM, OMOIIEHOTUUYECKUH,
O0moreoreHOTMUECKUI U OMOC(hEPHBIH YPOBHH OPraHU3AIUHU KU3HU.

IlepBoIli YPOBEHD — MONEKYAAPHBLE. DIeMEHTAPDHBIMU €IUHUIAMU 3TO-
0 YPOBHA SABJSAIOTCSI OUOMOJEKYJIbl: HYKJIENHOBBIE KUCJIOThI, 0eJIKU, sKUPHI,
YIJIeBOLBI U APYTUe OPraHnYeCKre COeIUHEHN A, KOTOPhIe BCTYIIAIOT BO B3aU-
MofieficTBUE MeKIy co00i 1 (OpPMUPYIOT O0Jiee CIOKHBIE CUCTEMBI — KJIETKHU.
BruomMosexkyibl He ABISIOTCA OMOCHCTEMAMU, HO OHHU IIPEACTABJIAIOT MOJIEKY-
JISIPHBIA YPOBEHb OPraHMU3alUU KU3HU, Ha KOTOPOM ITPOSABJIAIOTCA TaKWe CBOM-
CTBa JKHUBOI MATePUM, KaK eIUHCTBO XMMHUUYECKOT0 COCTABA 1 OOMEH BEIIeCTB
U SHEPTruu. ITOT YPOBEHb OPraHM3aIUN KU3HU U3YYaOT MOJEKYJIsIpHAasd
Omojorusd M OMOJOTUUECKASA XUMMUI.

CienyiomuM ypoBHEM OPTaHU3AINU KUSHU ABJIAETCH KAEMOWHbLI YpOo-
6€Hb. JJIeMeHTaPHbIe eIUHHNIILI 9TOT0 YPOBHS — KJaemKu. IX CTPYKTYPHBIMU
KOMIIOHEHTAMY BBICTYHAIOT ILJIa3dMaThdYecKas mMeMOpaHa, ITUTOILIa3Ma, opra-
HOUABI, AAPo (Y OaKTepuii — XPOMOCOMA), COCTOAIIME M3 B3AUMOCBSI3AaHHBIX
ouomoserya. KieTKy KaK CTPYKTYPHYIO M PYHKIITMOHAJIBHYIO €IUHUITY sKU3HU
n3yJaeT HAyKa MU TOJOT U 5.



BeepneHue

Opzanu3menHbLl YPOG8eHb OPTAHUBAIINY KUSHU TPEICTABIIAIOT OPTaHU3MbI
(ocobu). OpzaHu3m — caMblii HUBKUI YPOBEHb OPTaHU3AIUMU OMOJOTUUECKUX
CHCTEM, CIOCOOHBIX K aBTOHOMHOMY CYIIIECTBOBAHHWIO M CAaMOBOCIIPOU3BEE-
HUo. Opranu3mMbl OBIBAIOT OJHOKJIETOUHBIMU (0aKTEepUM, IPOTUCTHI) U MHOTO-
KJIETOUHBIMY (IPUObBI, JIUIITAWHUKYN, BOJOPOCJIN, PACTEHUS, JKUBOTHEIE). PacTu-
TeJIbHbIE OPTaHU3MbI U3yUYaeT 00 TaHU K a, *KUBOTHBIE OPTAHU3MBI — 300JI0 -
I A, MUKPOOPTAaHU3MbI — MUK POO U OJIOT U A. B3BaMOOTHOITIEHST OPTaHN3MOB
PasHBIX BHIOB MEXKIY COOOM M CO Cpeloil OOMTAHUSA M3ydaeT 9KOJOT U .

Sa opraHu3MeHHBIM YPOBHEM CJIELYeT NONnYyniAaAuyOHHO-6U00601U YpOEeHb.
Ocobu omHOTO BUAA, OOMTalONMe HA OOIell TeppuTopuu, (GOPMUPYIOT TPyH-
ny — nonyasyuilo, a Bce MOIMYJAIUMN POJCTBEHHBIX 0c00eli B COBOKYIHOCTHU
cocraBiadaioT 6ud. IlomynanuamMu OZHOTO BHJA MOYKHO CUMUTATh TPYIIIBI CO-
CeH, IPOM3PACTAIOIIUX B TOPOJACKOM ITIapKe, COCHOBOM JIeCy, CMEIIIaHHOM Jiecy.
T'pynmer kapaceii, o0UTaIOIMX B PasHBIX BOJOEMAX WJU B IPUOPEIKHON U
TIyOMHHO#M 30HAX OMHOTO BOJOEMAa, TaKyKe OYyAYyT ABIATHCA IIPUMEpaMHu II0-
OyAAIUN OAHOTO BUJIA.

Cienyiomuii ypoBeHb OPTAaHU3AIUM JKU3HU — OuouyeHomu4eckui. Jie-
MEHTapHBIMU €IUHUIIAMHU 3TOTO YPOBHA ABJIAIOTCA 6UoueHo3bl. OHU GopMuUpy-
FOTCA U3 MONYJIANNHA Pa3HBIX BUMOB, JJINUTEJIbHO OOUTAIOIIUX B OJHOU U TOU JKe
cpene, MEXKY KOTOPHIMM BOSHUKAIOT MEXKBUIOBBIE CBA3U U B3aUMOOTHOIIIEHUA.
IIpumepom GroIteHO03a MOKET OBITH COBOKYIIHOCTD BCEX OOMTaTesel JIyra Uil Iy-
OpaBbI, BCce HaceJieHIe 03epa MU MIpy/aa.

Buozeoyenomuueckuil ypoéensb OPraHU3aINM KUSHU ABJIAETCA ellfe 6ojiee
CJIOKHBIM. ET0 mpecTaBIsAoT 6M0JI0rnYecKre CUCTeMbl — OuozeoyeHo3bl. OHU
BOBHUKAIOT B Pe3yJbTaTe B3aMMOeNCTBUA OGMOIEHO30B CO CPENOi O0UTaHUA
myTeM oOMeHa BeIlleCTBOM W 9Heprueii. B xauecTBe mpuMepoB GMOTEOITEHO30B
MOKHO Has3BaThb JIYT, 00JIOTO, XBOMHBINA Jiec, Oepe30BYyI0 POIILy, AyOpaBy, KO-
TOpPBIE IPEACTABIAIOT CO00I eUHbIe KOMILIEKCHI JKUBBIX OPIraHM3MOB PA3HBIX
BUOB U UX CPeAbl OOMTAHUS.

Campblil BBICIINI YPOBEHb OPTAaHUSBAINH KUSHU — O6uocgeprbiii. CoBOKyI-
HOCTBb BCeX OMOCUCTEM Ha IIaHeTe 3eMJisl, CBA3aHHBIX HEIIPEePHIBHBIM KPYTOBO-
POTOM BeIIeCTB U IOTOKOM 9HEePTUH, Ha3kIBAIOT 6uoc@epoil. OHa mpeacTaBIdgeT
co00# rI00asMbHYIO IO MaciIiTabaM M CJIO0KHOCTU OMOJOTHMUECKYI0 CHUCTEMY.

OcobGoe MecTo B cUCTeMe OMOJIOTMYEeCKUX HaYK, M3yYalolUX YPOBHU Op-
raHU3aIuM JKU3HU, 3aHUMAaeT HAyKa 9KOJOorusdA. TepMuH «d9KOJIOTUA» (OT
rped. 0ikos — moMm, JKUIHUIE, [0g0os — HayKa, YUeHNe) BBeJ HeMeI[KUi 300JI0T-
sBoJIOIMOHUCT J. 'eKKeab B 1866 r. Ilox sxosorueit oH MOHUMAJ HAYKY
00 OTHOINIEHUSAX OPTAHM3MOB C OKpYysKamwIinei cpemoii. CoBpeMeHHas KO-
JIOTUA — 9TO HayKa, Udydamwlias 6M0JornyecKue CUCTEeMbI PAa3HOTO YPOBHSA
opraunmsaiuu (OT opranusMa 1o 6mocdepsbl) 1 3aKOHOMEPHOCTU UX B3aMMOJAeH-
CTBUS MEXKIy co00ii M co cpemoii.



[naBa

OpraHnsm n cpepa

Bbl y3HaerTe:

® 06LMe CBOMCTBA XWBbIX OPraHn3MoB;

® 0 cpefe obuTaHusi OpraHn3MoB U PasHoobpasnn 3KOSIOrMYECKUX (haKTOPOB CPenbl;

® 06Lyne 3aKOHOMEPHOCTU BO3AEVCTBUS IKOTOIMHECKMX (PaKTOPOB Ha OpraHu3m
W 0 JIMMUTUPYIOLUMX haKTopax;

® 0 ponu cBeTa, TeMnepaTypbl, BIAXHOCTU B XU3HWU XWUBbIX OPraHn3mMoB;

® O cpefax Xw3Hu n pasHoobpasun agantaymi opraHu3MoB K HUM.

Bbl HayuuTechb:

® [1POBOAUTL HAOJIKO[EHUST 3a XUBbIMU OPraHu3MamMu C LeSIbio BbISICHEHUST UX MPUCTO-
COBJIEHHOCTU K hakTopaMm cpefbl 0OUTaHus;

® pacrio3HaBaTh TWMbl afanTaynil X1UBbIX OPraHu3MoB K pasHbiM hakTopam cpefbl oou-
TaHusi;

® XapaKTepu3oBaThb CPenbl XU3HW W afanTauymy XuBbIX OpPraHu3MoB K pasHbIM cpenam.

B aT0i1 ro1aBe BBI y3HaeTe, UTO cpefa OOMTAHUS COCTOUT U3 PA3HBIX DKO-
JIOTUYECKUX (PAKTOPOB, AJA KOTOPBIX XapaKTEPHBI 00INre 3aKOHOMEPHOCTU
BO3/IeiCTBUS HA OPraHM3MbI. Bbl M3yumnTe XapaKTEePHCTUKY CBOWCTB U OCO-
OEHHOCTHY BO3AENCTBUSA OTAEJbHBIX SKOJOTMUecKuX (aKToOpoB (cBeTa, TeMile-
paTyphbl, BJIaKHOCTH) Ha OPraHU3Mbl, B Pe3yJbTaTe Yero Yy HUX BhIpaboTaIuCh
cuenuuyecKre aganTalu. 3aBepIiiiaeTcs rjiaBa XapaKTepUCTUKOMN 9KOJIOTH-
YeCKMUX YCJOBUI B cpelax JKU3HMU: BOAHOI, Ha3eMHO-BO3AYIIHO, ITIOUYBEHHON
U opraHm3Me KakK cpele ;KU3HU. Bbl y3HaeTe, UTO B KayKAOHN cpele V PasHbIX
OpPraHu3MOB C(hOPMUPOBAJIUCH CXOMHbIE aJallTalluu.

§ 1. O6wwme cCBOKCTBA XXMUBbIX OPraHM3MoOB

B BcnomHUTe, N0 KakMm Mpr3Hakam MOXHO OTINYWTL XMBOW OPraHn3M OT OO6beKTa HEeXWUBOM
npuponbl. Kak pa3mMHOXatoTcsi pacTeHUsi, XUBOTHbIE?

B Kak Bbl gymaeTte? Kakue CBOMCTBa ABNATCA OOLMMW ONS BCEX OPraHn3MoB?

B Bbl y3HaeTe 0 pa3Hoo6pasunM O6LLUMX CBOWCTB XXMBbLIX OPraHM3MoB, MO KOTOPbIM OHU
OT/INYAIOTCA OT OOBLEKTOB HEXMBOW NPUPOAbI.




[maea 1. OpraHuam u cpepa

Kax Bam yike m3BecTHO, KHBas IIPUPOJa Ha 3eMJje OUueHb pasHooOpasHa
W COCTOUT M3 OMOJIOTMUECKUX CHUCTEM Pas3HOT0 ypPOoBHA opranmsanuu. OmHUM
U3 yPOBHEI OpraHmM3aluy KU3HU SBJIAETCSI OPraHU3MeHHbIH ypoBeHb. C pas-
HOOOpasueM OpPraHM3MOB BBl yiKe ITO3HAKOMUJINCH IPU U3YUYEHUU OMOJIOTUU
B 7-M m 8-M KJlaccax ¥ 3HAETe, YTO OHU MOTYT OBITh OJHOKJIETOUHBIE, KOJO-
HUAJbHbIE WJIM MHOTOKJeTOUHBbIe. HecMoTpA Ha pasHoob6pasue CTPYKTYPHOI
OpraHM3aIii, JXHUBLEIM OPradi3MaM IPUCYIIKU 00Ire CBOMCTBA.

EnuHCcTBO XMMHUUYECKOTO cocTaBa. B KUBBIX OpraHmsaMax cojAepsKaTcs
Te JKe XMMUYEeCKHe dJEeMEHTHI, UTO U B TeJiaX HEKUBOUW IPUPOAbI, HO UX
COOTHOIIIeHNE CHJIBHO Pas3jimuaercs. Y BCeX JKUBBIX OPTaHU3MOB TeJO IIO-
CTPOEHO M3 OAMHAKOBBIX OPTaHUYECKUX BEIECTB: 0€NK08, HUPOE, Y2Je60-
008 M HYKAEUHOBbLX Kuciom. VIX MOJIEKYJIBI COCTOAT M3 YEeTHIPEX OCHOBHBIX
2JIEMEHTOB — yTrJjepojga, BOZOPOga, KUCJIOpPOAa W al30Ta, Ha HOJIO0
KOTOPBIX mpuxonurcsa 98 % Bcex XMMHUUYECKUX 3JE€MEHTOB opraHmsma. U3
HeOpraHMYeCcKMX BeIecTB 00g3aTeIbHBLIM KOMIIOHEHTOM SBJISETCS BOJAA
(30—80 % obireit maccel Teaa). MuHepaabHBIE COJIM B BOAHBIX PaCTBOpax
IUCCOIUUPYIOT Ha KaTuoHHI MertayuoB (Na®, K, Ca?", Mg?", Fe?", Cu?")
U aHWOHBI KHCJIOTHLIX ocTaTkoB (I, F-, Cl°, HCO3;, H,PO,, HPO?"), KoTopsle
BBITIOJIHAIOT JKM3HEHHO BasKHBbIe QYHKITUN.

Kaerounoe crpoenme. KieTka siBisieTcsa CTPYKTYPHO-QYHKIIMOHATIbHOMN
eIMHUIIEN BCero JKUBOT0. KIeTKM pasHbIX OPTaHU3MOB MMEIOT CXOJHOE CTPOe-
Hue. CHApPYKM OHU MOKPBITHI ITUTOILIa3MaTUYeCKO MeMOpaHoii, TOBEPX KOTO-
poit MOsKeT ObITH KJIETOUHAA CTEHKA (pacTeHusd, rpudbl, HEKOTOPHIE MTPOTUCTHI,
b6akrepuu). Comep:kuMoe KJIETOK IIPEACTABJIEHO IIMTOILIA3MOM, COAep:Kallei
opra"Houzbl u Aapo (y 6akTepuit — xpomocomy). KieTku G0IbIITHHCTBA MHOTO-
KJIETOUHBIX OPTAHU3MOB B 3aBUCUMOCTHU OT (DYHKIIWM, CTPOEHUS U TIPOUCXOKIe-
HUSA 00beIUHAIOTCSA B TKAHU U OPTaHbI.

O0MeH BelecTB M 9Hepruu. sKuBOII opraHmaM — OTKpPBITAs yCTOMUYMBAT
cucTeMa, uepes KOTOPYIO IMIPOXOIAT IMOTOKHU BeIecTB u sHepruu. OmpemeseH-
HBbIEe BEIleCTBa M 9HEPTrUs IIOCTYIIAIOT B OPTaHMW3M M3 cPeabl (numarue, dvlxa-
Hue), Ipyrue — BBIAEJSIOTCA W3 opraHuaMa B cpeny (8wvidenenue). B camom
opranuaMe OOMEH BEII[eCTB U SHEPTUU BKJIOUAET ABa IPOTUBOIIOJIOKHBIX, HO
B3aMMOCBSIBAHHBIX IIPOITECCa. ITO CUHTE3 CJIOKHBIX BEIIIeCTB M3 IIPOCTHIX C II0-
TJIOIIIEHVEM SHEPTMU UM PACIEIlJIeHNEe CJIOMKHBIX BEIeCTB A0 0oJiee TMPOCTHIX C
BBIgesieHueM sHepruu. O6a aTu mpoiiecca B opraHusMe cOaTaHCUPOBAHBI MEXKIY
co00i1 1 00ecIeunBalOT OTHOCUTEIBHOE IIOCTOSHCTBO €TI0 XMMUYEeCKOTr0 COCTaBa.

Camoperyasamnusa. CIiocOOHOCTH *KMBBIX OPTAaHM3MOB IOAJAEP:KUBATH IO-
CTOSTHCTBO CBOET'O0 XMMUYECKOTO COCTaBa W (hMBUOJOTUUYECKUX ITPOIIECCOB B
HEeMpephIBHO U3MEHSIONINXCA YCIOBUAX BHEIHEH cpelbl HA3LIBAETCA CAMO-
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pezynayuetl. Y *KUBOTHBIX CAMOPETYJIAINA OCYIIleCTBIAeTCA Oaronaps fesd-
TEJLHOCTU HEPBHOUW M I'yMopasibHOU cucTeM. CUTHAJIOM JJisT BKJIIOUEHUSA TOU
WY WHOM PEeryasaTOPHON CHCTEMBI MOKET ObITh M3MEeHEeHUe B OpraHu3Me II0-
KasaTeJjieil TeMIlepaTypbl, KPOBIHOTO JAaBJEHUs, KOJIUUECTBA BOJIbI, SHEPTUH,
CKOPOCTU OOMEHHBIX IIpoIlleccoB. TOJBKO JKMBBIE OPTraHM3MbI MOTYT COXpa-
HATH MOCTOAHHBIMHY ITOKAa3aTeJ I BHYTPEeHHEH cpeibl IPU N3MeHeHUU (PaKTOpOB
BHelrHe#l cpeabl. Tak, y TEMJIOKPOBHBIX JKMBOTHBIX CYIIECTBYIOT MHOTOUMC-
JIeHHbIe MeXaHU3MbI ITOJJePKaHus Ha IIOCTOIHHOM YPOBHE TeMIIepaTyphl Tejaa
BHE 3aBUCUMOCTH OT TeMIIePaTypbl OKpY:Karoleil cpeabl. [OpMOHBI MHCYJINH
¥ TJIIOKAroH 00ecIeuynBAaIOT TOCTOAHHBIM YPOBEHD IJIIOK03bI B KPOBU UeJIOBEKA
HE3aBUCUMO OT KOJUYECTBA YIJEBOAOB, MOCTYIAIOIINX C MUIIEH.

VY pacreHmuit OTCyTCTBYEeT HEPBHASA CHUCTEMA, II0O9TOMY IOPMOHAJIbLHASA PEry-
JANUA Y HUX SBJISETCA BAKHEUITUM (DAKTOPOM CaMOPETYJIAINY 1 YIIPABIEHUA
poctom u pasButTueM. OHa OCYIIECTBJSETCS C TOMOIINbIO (PUTOTOPMOHOB —
HUBKOMOJIEKYJIAPHBIX OPTaHUUECKUX BEIECTB C BBICOKOI (PM3MOJIOTUUECKOI
aKTHUBHOCTHIO. BomHBINI OajialCc y pacTeHUH TOAAep:;KUBaeTcs IIyTeM TpaHC-
TUpaIu.

Pasmuosxenue. JI1000i Buja B IPUPOJLE COCTOUT M3 OCODOEH, CYIIleCTBOBA-
HUe Ka)KJO0H M3 KOTOPBIX OIPAaHMYEHO BO BpeMeHU. PaHo MM MMO3AHO JKU3Hb
OTZIeJIbHO B3ATOM 0COOM MPEKPATUTCs, HO BUJA He IepecTaHeT CYIeCcTBOBATH.
BrikuBaHMe Buga obecrieunBaeTCs IOSBJIEHUEM IIOTOMCTBA IIyTeM 0eCcIIoioro
(puc. 1) maIM MOJIOBOTO PAa3MHOMKEHHUS CYIIECTBYIOIIUX ocobelil (poauTesieit).

Jinctbammn OTBOAKAMM MpvBMBKOWA

Pwuc.1. PasHoo6pasne cnocoboB BeretatMBHOrO Pa3MHOXEHUS Y pacTeHui
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MnexonutarLyme

Hacekombie

Puc. 2. Mpumepsl pocTa n passuTtus

Pasmnoicenue — CBOHCTBO opra-
HU3MOB BOCIIPOU3BOAUTEL cebe MmMom00-
HBIX C COXpaHEeHUHEeM IVIABHBIX IIPHU3HAa-
KOB Buaa. Biaromapsi pasMHOMKEHUIO
obecreunBaeTCsi HEIIPEPLIBHOCTD U IIpe-
eMCTBEHHOCTD KU3HU Ha 3emJie. B oc-
HOBE PasMHOKEHUS JIEKUT CAMOBOC -
NIPOU3BEeAE€HHUE HOBBIX MOJIEKYJ U
CTPYKTYP, OOYCJIOBJIEHHOE HACJEACT-
BEeHHO# mH(popMAaIrei, KoTopas HaXo-
IUTCA B XPOMOCOMAX POAUTEIBCKUX
KJeTok. CaMOBOCIIPOM3BEIeHIIEe TECHO
CBSI3AHO C SBJIEHHEM HAaCJEeICTBEH-
HocTu. Ecaiu HOBBII opranusM pasBu-
BaeTCs Ha OCHOBE HabOpa XPOMOCOM,
UIEHTUYHOI0 HAOOpy OZHOI POAUTEh-
CcKoOl ocobu (becmosioe pa3sMHOMKEHUE),
OH OyzeT ee IOJHON KOIIMel — HaIpu-
Mep, IIPU BereTaTHBHOM Pa3MHOMKEHUU
y pacreunii (cMm. puc. 1). Y opranusma,
COZIePIKAaIlero XPOMOCOMBI ABYX POLU-
TeJiell pasHoro moJa (II0J0Boe PasMHO-
JKeHue), IMOMHMO IIPU3HAKOB 000UX
ponauTeseii, MOTYT MOSBISATHCS HOBBIE
MIPUBHAKY KaK CJIeJCTBUE 00Pa30BaAHUS
HOBOM KOMOMHAIIMY HACJIEACTBEHHOM
napopmanuu. Hanpumep, y Kaperja-
3BbIX POAUTEJIEN MOMKET POAUTHCS pede-
HOK C I'OJIYOBIMMU IJIa3aMI.

Poct u pasBuTHe — 3TO CBOICTBA
OpraHu3MOB, peajmsyeMble B IIpOIlec-
ce ux xusHu (puc. 2). Pocm — Koau-
YeCTBEHHOE yBeJIMUYeHNe PasMepoB U

Macchl TeJia IyTeM JIeJIeHUs KJIETOK, COIPOBOKIA0Iee PAa3BUTHE OPraHU3Ma
g niu ero yacreii. Pa3dégumue — 5TO KauyeCTBEHHBbIE U3MEHEHUA B CTPOCHUU U
(GyHKIIMOHANBHON aKTUBHOCTHU opranmaMa. CiaenyeT pasjindaTh UHAUBUAYATb-
HOe U HCTOPUUYECKOe pas3BUTHEe BUAOB. B mporecce urdusudyanivHozo pa3éu-
mus OpraHm3Mbl JaHHOTO BUIA IIOCTEIEHHO U IIOCJeN0BATEIHLHO U3MEHSIIOTCS
B TeueHuWe cBoel KusuHu. OHM mprobOpeTaroT HOBbIe MPUBHAKU U CBOMCTBA,
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a IIpe’KHIe MOTYT ObITh yTepAHbI. B pe3yabTaTe MHIUBUAYAJILHOTO PAa3BUTHUSA
BOBHHUKAET HOBOE KAUECTBEHHOE COCTOSHIE OPraHu3MOB.

B oTsinure OT MHAWBUAYAJIBHOI'O PA3BUTHUS UCTNOPULECKOe PA38UmMUe BUIA
COITPOBOJKAaeTcsA 00pa30BAHMEM HOBBIX BHUIOB U YCJIOMKHEHUEM JKU3HEHHBIX
(opm. B pesysbTaTe HCTOPUUYECKOrO PA3BUTHA BO3HUKJIO BCE BHUIOBOE MHOIO-
o0pasue »KU3HU Ha 3eMmJie.

s M

B MoBTOpUM rnaBHoe. HecmoTpsi Ha pasHooOpaswe CTPYKTYPHOII opra-
HUB3AIUU KUBBIX OPTaHM3MOB, UM IIPUCYITH 00ITue cBoiicTBa. [ Bcex
OPraHM3MOB XapaKTePHO eINHCTBO XMMUYECKOT'0 COCTaBa — TEJIO IIOCTPO-
eHO u3 0eJKOB, JKUPOB, YIJIEBOAOB U HYKJEWHOBBIX Kuciyor. Kierka sAB-
JseTCA CTPYKTYPHO-(PYHKIIMOHAJIBLHON emmHuIleil Bcero »KuBoro. sKuBoii
OpraHM3M — OTKpbITas yCTOMUMBas cucTeMa (B Heil mpoTeKaeT oOMeH Be-
IIECTB W SHEPTUM), CIIOCOOHAS K CAMOPETyJAINN, Pa3MHOYKEHUIO, POCTY
U Pa3BUTUIO.

? Mpoeepum 3HaHUA ]

KnwoueBble Bonpocbl. 1. Kakue opraHu4eckue BeLlecTBa SBASIOTCA OCHOBHBIMW KOMMO-
HEeHTamMn Ten XWBbIX OpraHu3moB? 2. YTo ABNAETCH CTPYKTYPHO-(PYHKLMOHANIBHON eAnHuLEn
XMBbIX OpraHn3mos? 3. No4emMy B OAHUX Crly4asix MOTOMKM MOSMIHOCTBIO MOXOXMW Ha poauTenen,
a B pyrnx — 3ameTHO oTnuyatotca? OTBET 060CHyWTE.

CnoxHble Bornpockl. 1. Kakve CBOMCTBA XMBbIX OPraHn3MOB MO3BOSIAT COXPaAHUTLCA XU3HK
Ha 3emne B cnyyae peskoro notennexus knumara? OTeeT o6ocHyiTe. 2. Kak Bbl gymaeTe,
MOXET N 6biTb pa3BuUTME opraHuama 6e3 pocta v Hao6opoT? OTBET apryMeHTUpYWTe KOH-
KPETHbIMX NpuMepamu.

§ 2. MNoHATHMe 0 cpene o6uUTaHUA M 06 OKpyXaloLien
cpepe. ®akTopbl cpefibl U UX Knaccudukaums

B BcnomHuTe, Kakue (hakTopbl XMBOW WM HEXWMBOW MPUPOLbI OKPYXAaKT pacTUTENbHbIN Un
XXMBOTHbIN OpraHnuaMm B UX MeCTOOBMTaHMSIX.

B Kak Bbl gymaeTte? 1o Kakum KpUTEpUSM MOXHO pPasfenutb Ha rpynnbl hakTtopbl cpefpl
obuTaHus opraHuama?

B Bbl y3HaeTe 0 Knaccugukaummu hakTopoB cpefbl 06MUTAHUS MO 3HAYMMOCTM LOMS XKU3HM
opraHu3Ma U1 Mo NpupoAe UX MPOUCXOXIEHUS.

ITonaTue o cpeae ooMTaHUA M 00 OKpy:karoimieil cpeme. Takue MoHATHUA,
KaK «cpefia OOMTaHUSA» W «OKPYsKalollas cpega», ¢ TOUKU 3PEHUS SKOJIOTOB
He ABJSIOTCSA PABHO3HAUHBIMU.
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Korma peub uzmer o cpefie B IMIIMPOKOM CMBICJIE CJIOBA, TO YIOTPEOJISIOT IMO-
HATUE «OKpy:Kamomas cpena». Oxpyxcarouyas cpeda — COBOKYIHOCTH BCEX
YCJIOBUM, B KOTOPBIX CYIIECTBYET JKU3HDb Ha IJIaHeTe 3eMJsd. AMepUKAHCKUH
6uoJior II. 9 paux oueHs 0OpPa3HO OXapaKTEPU30BAJ OKPYKaOIIyIo cpeny. Ou
nucai: «Hara okpyskarmoras cpega — eIUHCTBEHHAS B CBOEM POE «KOYKa»
U3 IIOYBLI, BOJABLI U Ta3000pasHoOil aTMoc(epsbl, MUHEPaAJbHBIX MUTATEJIbHBIX
BeIIeCTB U JKUBLIX OPraHU3MOB, IIOKPBIBAOIAS HUUEM B OCTAJIHLHOM 0CO00 He
IpUMeUYaTeJbHYIO IIJIaHETY » .

OmHaKo Takoe IMOHATHE He JOTMYHO IPUMEHSATh 10 OTHOIIIEHUIO K OTAeJILHO
B3ATOMY OpraHusmy. B aToM ciiyuae MPUMEHSIOT TePMUH «CpPeaa OOUTAHUS».
Cpeda obumanusa — 4acThb IPUPOABI, KOTOPAA OKPYKAET OPraHU3M U C KOTOPOH
OH HEeIIOCPe[CTBEeHHO B3aMMO/IeiICTBYeT B TeUeHMEe CBOEro KM3HEHHOro ITHKJIA.

dakTopsl cpeabl U ux Kiaaccupuramua. Cpema odbuTaHUA KaKIOTO Opra-
HU3MAa CJIOYKHA 1 M3MEHUYMBA BO BpeMeHHU 1 IpocTpaHcTBe. OHa BKJIIOUAET MHO-
JKeCTBO 9JIEMEHTOB JKUBOUM 1M HEXUBOM IPUPOALI 1 DJIEMEHTOB, IPUBHOCUMBIX
YEeJIOBEKOM U eT0 XO3SHMCTBeHHON AesTeJIbHOCTHI0. B 9KOJIOTHM 9TU 9JI€MEHTHI
cpenbl HasbIBalOTCA pakmopamu. Bee pakTophbl cpeabl IO OTHOIIEHUIO K OP-
raHu3My HepaBHO3HAUHBI. OJHU U3 HUX BJIUSIOT Ha €ro JKU3HeNesATebHOCTD,
a Ipyrue Ijsd Hero 0e3pasnuuHbI.

Jronozuieckue paKkmopsv, — CBOMCTBA M KOMIIOHEHTHI CPeJlbl O0MTaHUAd,
KOTOpBIE BBLI3LIBAIOT Y OpTraHM3Ma IIPUCIOCOOUTENbHBIE PeaKIliny — amaiTa-
nun. Adanmayusa (ot 1at. adaptatio — npurakuBaHUe, IpUCIocobIeHne) —
MIPU3HAK HWJIM KOMILIEKC IIPU3HAKOB, 00ECIeUMBAIINNX BBIXKUBAHNE U Pas-
MHOXKeHIe OPraHM3MOB B KOHKPETHOI cpene obutauusa. Hampumep, o0TeKkae-
Mas popMa Tesia phIO obJieryaeT uX IIepelBUIKeHMe B ILJIOTHOM BOLHOU cpeme.
Y HEeKOTOpPBIX BHUAOB PACTEHHUH 3aCYILIMBBLIX MECT BOJA MOKET 3amlacaThbCs
B JIUCTHhAX (aj109) uiau crebaax (KaxkTyc).

B cpenme obuTaHUs 9KOJOTHUECKUe (PAKTOPHI PA3IUYAIOTCS II0 3HAUMMO-
CTH IJd Kaskaoro opranmsma. Hanpumep, aTrMmochepHBIA YIJIEKUCIBIN Ta3 He
OKa3bIBAeT BIAMUSHUSA Ha KU3HEAeATEIbHOCTb KMBOTHBIX, TAK KaK He IIOTJIO-
IaeTcss UMHU IPU OLIXaHUM HM3-3a 00Jiee HU3KOTO IIapIUaJbHOI'O JABJICHU
B aJIbBEOJIaX JIETKUX, YeM B KpoBu. Ho OH 00A3aTesieH IJIs KU3HU PACTEHUI,
MMOCKOJIbKY HCIIOJb3yeTcsa npu porocurTese. CieqoBaTeabHO, A CYIIECTBO-
BaHUs OPraHM3MOB JIO00Or0 BuAa TPeOYIOTCSA OIpPee/ieHHbIe dKOJIOTUUYEeCKUe
(PaKTOpPHI.

Yenosusn cywecmeosanua (#u3nu) — KOMILIEKC DKOJIOTUUECKUX (HaKTO-
POB, 6e3 KOTOPBIX OPraHM3M HE MOXKET CYIIeCTBOBAThH B TAaHHOU cpeje.

OrcyTcTBHE B cpeje OOMTaHUA XOTA ObI OJHOTO 13 (PAKTOPOB 3TOr0 KOM-
mJIeKca IMPUBOAUT K rubenu opranmsma. Tax, K 00A3aTeIbHBIM YCJIOBUSIM
CYIIIeCTBOBAHUSA PACTUTEIbHOTO OPraHM3Ma OTHOCHUTCS HaJWUYHe BOJIbI, OIIpe-



§ 2. NoHaTne o cpene obutaHua 1 06 okpyXatoLen cpene

IeJIEHHOW TeMIlepaTyphbl, CBeTa, YIJIEeKUCJIOr0 rasda, MUHEPAJIbHBIX BEIeCTB.
Torga Kak AJs »KUBOTHOT'O OpTaHU3MAa TAKUMU SABJISAIOTCA BOJA, OIpeaeIeHHA
TeMIepaTypa, KUCJIOPOJ, OpTaHuYecKue BeIecTBa.

Bce ocranbuble 3KOJIOTHUECKVEe (DAKTOPHI HE ABJIAIOTCA KU3HEHHO BaiK-
HBIMHU JAJI OpTaHU3Ma, XOTSI WM MOTYT BJIMATH Ha ero cyiiecTBoBaume. Mx Ha-
3BIBAIOT 6mopocmenennsvimu ¢pakmopamu. Hanprmep, 1yig }KUBOTHBIX MOJIe-
KYJSPHBIN a30T He ABJIAETCA *KU3HEHHO HEOOXOJUMBIM, TaK KaK OHU HE MO-
TYT ero IMOTJIoIaTh. JJId CyIllecTBOBAHUS PACTEHUI He 00g3aTeJbHO HaJIUUUe
OpraHMUYeCKWX BEIeCTB, TaK KaK OHU ABJISIOTCA aBTOTPO(aMU M CIIOCOOHBI
CUHTE3MPOBATh OpTaHUUEeCcKUe BeIecTBa U3 HEOPTaHUYECKUX C MOTJIONIeHueM
COJTHEUHOM SHEPTUU.

IKosornyecKre (PakToOpbl MHOTO0Opas3Hbl. OHU UTPAIOT PA3IUUHYIO POJb
B JKUB3HMU OPraHM3MOB, UMEIOT HEOJWHAKOBYIO IMPUPOAY U CIeIUPUKY Iei-
cTBusd. VI X0Ts sKoJormueckume (PakTOpPbl BO3AEHCTBYIOT HAa OpPraHM3M Kak
eIUHBI KOMILJIEKC, UX KJIACCU(PUIIMPYIOT IO PA3HBIM KPUTEPUAM. ITO 00-
JerdaeTr m3yuyeHUe 3aKOHOMEPHOCTEN B3aMMO/IECTBUA OPTAHU3MOB CO CPeoi
obuTaHUd.

PasHooOpasue skojornyecKux (paKTOPOB IO IIPUPOAE HPOUCXOIKAEHUS
B cpele oOOMTaHUA ITO3BOJSAET PA3eJIUTh X HA TPU OOJbIINE TPYIIILI: a0UOTH-
YyecKue, OMOTUUYECKUe, aHTPOIOTeHHbIe. B Kam 0l u3 Pyl MOXKHO BBIJEJIUTH
HECKOJIbKO MOATPYII (haKTOPOB.

Abuomuveckue paxkmopsv, — 3JIEMEHTHI HEKWBOUW HPUPOIBI, KOTOPHIE
IPSMO WJM KOCBEHHO BJIMUSIOT Ha OPraHU3M M BBI3BIBAIOT y HETO OTBETHYIO
peakiuio. X pasmensioT Ha UYeThbIpe MOATPYIIIbI:

1) kaumamuueckue axmopsv. — Bce (HAKTOPHI, KOTOpBHIe (HOPMUPYIOT
KJUMAT B JAHHOI cpele obuTaHuA (CBeT, ra3oBBIM COCTAB BO3AyXa, OCAIKH,
TeMIlepaTypa, BJIasKHOCTH BO3OyXa, aTMochepHoe faBjeHne, CKOPOCTEL BETPa);

2) a0aguueckue (nousennvie) (paxmopsv. (oT rped. édaphos — mouBa) —
CBOIiCTBA IIOYBHI, KOTOPHIE Pa3AeAoTcsa Ha pusnuuecKue (BIAKHOCTb, KOM-
KOBATOCTb, BO3AYXO- U BJIATOIPOHUIIAEMOCTD, IIJIOTHOCTH) U XU MHUUYECKIU e
(KHMCJIIOTHOCTH, MUHEPAJTbHBIN COCTAB, COMEP:KaHNEe OPTaHUUECKOTO BEIIeCTBa);

3) opoepaguuecrkue paxmopsvt ((paxmopsL pesvedha) — 0COOEHHOCTU XapaK-
Tepa U cuenuduKa peabeda MecTHOCTH. K HUM OTHOCSTCSA: BBICOTA HAJ YPOB-
HEeM MOp#, IIIUPOTa, KPyTusHa (YyroJ HaKJOHA MECTHOCTH IO OTHOIIEHUIO K I'o-
PU30HTY), 9KCIO3UIUA (IIOJOKEHe MECTHOCTH OTHOCUTEJIBHO CTOPOH CBeTa);

4) zeogusuueckue axmopv. — (PUBUUECKUE SABJIEHUA HIPUPOALI (TpaBU-
Tanusg, MAarHUTHOE MoJie 3eMJIM, MOHU3UPYIOIee U 3JIEKTPOMArHUTHOE M3~
JYYEeHU).

Buomuueckue ¢paxmops, — BIEMEHTHI KUBOU IPUPOABI, TO €CTH JKUBBIE
OpraHmM3MBbl, BJIUAIOIINE Ha ﬂaHHLIﬁ OpraHM3M M BbI3bIBAIOII[Mie Y HETrO OTBET-
Hble peakiuu. OHU HOCAT caMbIii Pa3HOOOPA3HBIN XapaKTep U AENCTBYIOT He

13



14

[maea 1. OpraHuam u cpepa

TOJIbKO HEIIOCPEACTBEHHO, HO M KOCBEHHO Uepes3 dJIEMEHThl HeOPTraHUYEeCKOM
npuponabl. Buotnueckue GpakTOPhl PasaesaioT Ha JBe MOATPYIIIIbI:

1) snympusudoguvie paxmopv. — BIUAIIUM (HaKTOPOM SABJISAETCA Opra-
HU3M TOTO Ke BHUIa, UTO U JAHHBIA OopraHuaM (HAIpuUMep, B JieCy BBICOKAs
Oepesa 3aTeHsIeT MaJeHbKYIO Oepe3Ky, Y 3eMHOBOAHLIX IIPY BBICOKOI UMCJIEH-
HOCTHU KPYIIHBIE TOJIOBACTUKHU BBIJEJISIOT BEIeCTBA, 3aMeJISIoN[ue Pa3BUTHE
0oJiee MeJIKUX IOJOBACTHUKOB);

2) mexnceudosvie parxmopyl. — BIAUSHUE HA AAHHBIN OPraHU3M OKAa3bIBAIOT
oco0u Apyrux BUIOB (HATIPUMED, T'yCTasd €Jib YyIHETaeT POCT TPABSIHUCTBIX pac-
TeHUH IOJ ee KPOHOI, KJIyOeHbKOBLIe 0AaKTepUU NOIIOJHUTEJHLHO obecreuu-
BaIOT a30TOoM 000OBBIE pacTeHUsA). Bojsee moapoOHO AeiicTBUe 3TUX (HaKTOPOB
paccMaTpuBaeTcs B TiaBe b «JKocHcTeMa — OCHOBHAS eIWHUIIA OMoCchepnI».

Anmponozennvle paxmops., — PA3ZHOOOPA3HbIE BUABI AESATEJIbHOCTU Ue-
JIOBEKa, KOTopas BJUSET KaK Ha caMH OPraHM3Mbl, TaK X Ha UX MECTOOOU-
TaHUs. B 3aBHCHMOCTH OT CIIOCO0A BO3AENCTBUSA BBIAEJNSIOT IBE MOATPYIIIILI
AHTPOIIOTEHHBIX (PAKTOPOB:

1) npamore paxmopsv. — HEIOCPeLNCTBEHHOEe BO3IeliCTBIE UeioBeKa Ha Op-
raHusMbl (BhIpyOKa JepeBbeB, CKAIIIMBAHNE TPAaBblI, IMOCAKa Jieca, OTCTPEeJI
3Bepell u MTUIl, pasBeJleHre PhIObI);

2) KoceeHHble (hpaKmopb. — OIOCPEeJOBaHHOE BIUAHNE YesJloBeKa Ha cpeny
00MTaHWs OPraHU3MOB CAMHUM (PAKTOM CBOETO CYIIIeCTBOBAHUS U YePes X03i-
CTBEHHYIO JeATeJbHOCTh. KaK 01MoJornuecKoe CyIecTBO UeJOBEeK IIOTJIOIIAeT
KHCJIOPOJ W BBIAEJNAET YIJIEKUCIBINA ras, M3bIMaeT IUINeBble pecypchbl. Kak
colraabHOE CYIIECTBO OH OKas3bIBAeT BIUSHIE Uepe3 CeIbCKOe XO03SHCTBO,
IIPOMBIIILJIEHHOCTD, TPAHCIIOPT, OLITOBYIO AESATEJIbHOCTD.

ITocnencTBus gelicTBUS AHTPOIOTeHHBIX (PAKTOPOB 0ojiee MOAPOOHO pac-
cMaTpHUBaOTCA B ryiaBe 7 «YesoBek u Omocgepar.

s M

m [oBTOpUMM rnaBHoe. Oxpy:xaroIas cpefa — COBOKYIITHOCTH BCEX YCJIO-
BUI, B KOTOPBIX CYIIECTBYeT KU3Hb Ha mamere 3emias. Cpema obura-
HUA — YacThb INPUPOMABI, ¢ KOTOPON OPraHM3M HEIOCPEJCTBEHHO B3aMMO-
IeiCTBYyeT B TeUeHUWEe CBOEH KU3HU. OKOJOTHMUECKHe (PaKTOphl — CBOIi-
CTBa M1 KOMIIOHEHTBI Cpebl 061/ITaHI/IH, BBI3bIBAIOIIIMI€ y OpraHmMa3Ma IIpH-
CIIOCOOUTeIbHBIE peakIiuu — afanTtamnuu. [lo 3HaunMoCcT A4S opraHu3Ma
AKOJIOTUYECKUE (DAKTOPHI Pas3AesaioT Ha YCJIOBUA CYIIIECTBOBAHUA U BTO-
pocrenenHbIe (haKTOPbI. [0 MpUpoOAe TPOUCXOMKIEHUA (PAKTOPHI AEIAT HA
TPU TPYNIbI: abuoTmuecKkue (KIMMaTU4YecKue, dpaduuecKkue, oporpadu-
yecKue, reopusnuecKue), OmoruuyecKre (BHYTPUBHUIOBBIE, MEKBUIOBBIE)
U aHTPONOTeHHbIE (IPAMbIE, KOCBEHHBIE).
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Kntouesble Bonpockl. 1. Jante onpegeneHne NOHATUIA «cpefa 0O6uUTaHus» 1 «yCrioBus CyLue-
CTBOBaHMs». 2. Kakue M3 NepedncrieHHbIX Hke (hakTopoB SBMSIOTCA YCIOBUSMU CyLLECTBO-
BaHWUA NS pacTEHWN, a KakMe — ON19 XMBOTHbIX: BOJA, BETEP, CBET, YIMEKUCHbIA ra3, opra-
HUYecKue BelLecTBa, MUHepasbHble BellecTBa? 3. Ha kakve rpynnbl 1 noarpynnbl pasgenstor
aKosnormyeckme hakTopbl NO Npupode Mx npoucxoxaeHua? Mpueegute npumepbl HakTopoB
Kaxgon noarpynnbi.

CnoxHble Bonpocsl. 1. CocTtaBbTe NPOrH03 NOCNEACTBUIA NPAMOro BO3LENCTBUS NepeynCIieH-
HbIX @HTPOMOreHHbIX (PaKTOPOB Ha OpraHW3Mbl: Bblpybka necos, NpsMoe UCTpebneHve AUKUX
3Bepent 1 MTuL, U3OLITOYHBIN BbINOB pbibbl. 2. Vicnonb3dys TekCT naparpada, coctaBbTe CXemy
pasgeneHns 3KOorMYeckux (PakTopoB Ha rpynmbl U NOArPYnMbl MO UX NPOUCXOXAEHWo. Ons
Kaxaon noArpynnsl 3anuiumnte npuMepbl hakTopos, BbiGpas MX U3 MPEeAsIoKEHHOro nepeyHs:
TemnepaTypa, BbICOTa MECTHOCTU, XULLHWKKW, CBET, TPAHCMOPT, napasutsbl, 3NeKTpoOMarHuTHoe
n3rny4yeHue, BbipyoKa [epeBbeB, MUHepasbHbIN COCTaB MoOYBbl, PACTUTENLHOAAHBIE XUBOTHbIE,
OpOLLIEHNE 3ACYLUSIMBBLIX 3eMefb.

§ 3. 3akoHOmMepHOCTM BO3AEUCTBUSI DaKTOPOB cpenbl
Ha opraHuaMm. Mpegenbl BIHOCMBOCTY

B BcnomHUTe, Ha Kakue rpynmbl KNaccuuumpyoT 3KoNornyeckne paktopsl cpedbl 06uTaHms
Mo UX 3HAYMMOCTU NS OpraHnMama u no NpPOUCXOXAEHMIO.

m Kak Bbl gymaete? [lodyeMy ofHa M Ta Xe cuna BO3[ENCTBUA 3KONOrMYeckKoro dakropa
L1 OfHUX OpraHWM3moB 6naronpusaTHa, AN ApYrux — HebnaronpuaTtHa, a Ana TpeTbux —
ryéutenbHa?

B Bbl y3Haete 06 O6LUMX 32aKOHOMEPHOCTSIX BO3AEWCTBUS SKOMOrMYecKux (hakTopoB cpembl
06MTaHUsl Ha XU3HEOEATENbHOCTb OPraHN3MOB, O MPeAenax BbIHOCIMBOCTM OPraHU3MOB.

IIpenenpl BBIHOCIAMBOCTU U 30HBI BO3IEHCTBUA 9KOJIOTHUECKOTro (haKTopa.
YesoBek, HAOJOZAasA 3a KM3HHBIO OPraHU3MOB B IPUPOE, HOJrOe BpeMs He
MOT MOJIYUYUTH OTBEThI Ha PsAJ WHTEPECYIOINX ero BOIIPocoB. Ilouemy mepe-
ceJieHUe M3 OJHOM cpeabl OOMTAHUSA B IPYTYIO IJIS OJHUX BUAOB 3aBepPIIAETCS
YCIeIIIHO, a s Apyrux — Her? IloueMy OogHM BHUABI MOTYT JKHUTh B CHUJILHO
U3MEHAMIIUXCSI YCIOBUAX CPeIbl, a APYTUM AJA KU3HU TpedyeTcsa OTHOCHU-
TeJIbHOE ITOCTOSHCTBO 9TUX YCJIOBUI?

OO0BACHUTL 9TU OCOOEHHOCTH B3aMMOAEHCTBUSA OPraHM3MOB CO CPEIOH
00MTaHUs CTAJO BO3MOJYKHO IIOCJIE TOABJIEHUSA HAYKU 9KOJOTUU. JDKOJIOTHUE-
CKUe 3HAaHWA II03BOJIMJIM yYCTAHOBUTH 3aBUCUMOCTDL KU3HEAEATEIHLHOCTU OP-
TaHU3MOB OT CHUJILI BO3JEeHCTBUA 9KOJOrmuecKux (haxkTopoB. Jlrobada oTBeTHAsA
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OKonornyecknii - DKONMOrNMYeCcKUini  DKONOrM4ecKuin
MUHUMYM ONTUMYM MaKCUMyM
(HWKHWI Npepen (BepxHuin npegen
BbIHOCITMBOCTM) BbIHOCITMBOCTM)

Puc. 3. 3aBMCMMOCTb XU3HeOeATeIbHOCTM
opraHvMama OT Cufibl BO3AENCTBUA
3KOJOrMyeckoro hakropa:

1 — 30Ha neccMmyma;

2 — 30Ha HOpPMasIbHOWM XW3HEQEeATENbHOCTY;
3 — 30Ha onTuMyma

peakusa opraHusMa Ha OeWu-
cTBue (haKTOpa cpeabl B KOHEU-
HOM HTOTEe OTpasKaeTcs Ha ero
JKusHegesaTeabHocT. OHA 3aBU-
CHUT He TOJIbKO OT IIPUPOALI (pak-
TOpa, HO U OT CHUJILI M IIPOJOJI-
JKUTEJBbHOCTHA €r0 BO3AeHCTBUS
Ha OpPraHM3M, TO €CTh OT [ 03Bl
dakTopa.

Hecmorpsa ma pasHOOOpa-
31e BKOJIOTUUEeCKUX (haKTOPOB,
ObIJI BBIABJIEH PAL OOIMUX 3a-
KOHOMEPHOCTelI B OTBETHBIX
peaKnuax JKUBBIX OPTaHU3MOB.
TeopeTuuecknu 3aBUCHUMOCTD
JKU3HEeIesATeJbHOCTH OPraHm3-
Ma (ero OTBETHOM peaKIIMU) OT
cuabl Bo3AelcTBUA (paKTOpa
B 00IlleM BuAe MOXKHO BBIpa-
3UTH KYIIOJOO0OPa3HON KPUBOI
(puc. 3). B peanbHO#I cuTyanuu
9Ta KpuBas, Kak IIPABUJIO, He
ObIBAET MIEATHBHO CHUMMETPHU-
Hoii. Kak Buamo m3 rpaduxa,
OpraHW3M IIPOABJAET KUSHE-
IeATeJbHOCTh HEe IIPpU JII000I
cuJjie BO3IeycTBUsA (PaKTopa, a
B OIpeeJieHHOM [AuamasoHe.
ATOT AUamnas3oH OTpaHUYEH MU-
HUMAaJIbHBIM ¥ MaKCHUMAJbHBIM
3HaAaUYeHuAMU CHJIBbI BO3/IeI>'I'
cTBUA (PaKTopa, IIePeHOCHUMbI-
MU opranusmMom. MuHMMAaIbLHOE
3HaUeHNEe CUJbI BO3IeHCTBUSI
dakTopa, IpM KOTOPOM HaAUU-
HaeTcs OPOSABJIEHUE KU3HeIesd-
TEJIbHOCTH OPraHmn3Ma, Ha3bIBa-
erca IKonozZuLecKuM MUHUMY-
MOomM WU HUNCHUM npedenom
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éblHOCAUBOCMU. A MaKcuUMaJIbHOEe 3HAaUYeHWe, IIPU KOTOPOM KU3HEAEeATesb-
HOCTh OpTaHMW3Ma HIpPeKpallaeTcd, — IKONL0ZULECKUM MAKCUMYMOM WU
éepxHum npedenom évtHOCAUG0CMU. Pa3Hble BUABI MOTYT CYII[eCTBEHHO Pas-
JUYATHCS 10 STUM 3HAUEHUAM. B 30He yMepeHHOro KJauMaTa d3KOJOTUYeCKUi
MUHHUMYM II0 TeMIIepaType OJA APEeBEeCHBIX PACTEeHUI JIeKUT B 00JIACTU OT-
pHUIlaTeJbHBIX Temmueparyp. g TpaBAHUCTBHIX pacTeHUi (IbIpel ITOJIBYUUi,
TUMO(eeBKa JIyroBas, IacTYIIbsd CyMKa) oH HemHoruM BbIe 0 °C, a gas
HEKOTOPBIX KYJbTYPHBIX pacTeHuiu (orypiibl, TomaTbl) He Hu:Ke +10 °C. Cie-
IOBaTeJIbHO, OJS Ka'KIOTO0 BUAA XapaKTEePHBI CBOUW MpPeAeSbI BHIHOCJIWBOCTH.

IIpedenwvt 6viHOCAUG0CMU — [UATA30H CUJIBl BO3AeHcTBUA (aKTOpa,
B KOTOPOM BO3MOJKHA KU3HEAEsATeJIbHOCThL OPraHu3Ma.

Ecnau cuna Bo3melicTBUA (paKTopa BBIXOAUT 3a STU IpPeesbl, TO KU3Hb
opraHu3Ma B JaHHOU Cpejle CTAHOBUTCS HEeBO3MOJKHOM, 1 OH morudaer. B mpe-
JIleaxX BBIHOCJIHWBOCTH KU3HEINeATEeJbHOCTh OPraHM3Ma CUJIbHO BapbUPYeT B
3aBHUCHUMOCTHY OT CTEIIeHU BhIpaKeHHOCTH (paKkTopa. Ho MOIKHO BBIIEJIUTH TPU
30HBI BO3IENCTBUA (PaKkTOpa, B KOTOPHIX OPTaHM3M IIPOSABJSIET XapaKTePHYIO
OTBETHYIO peakIuio (cM. puc. 3):

1) 3ona neccumyma (oT naT. pessimum — NPUUUHATH BpPeX), UIN 30HA
YzHemeHUs, — 3TO AUATIa30HBI (MX JIBa) CUJIBI BO3[eicTBUA (PaKTOpa, B Ipe-
IejlaX KOTOPBIX JKM3HEMesTeJIbHOCTh OpraHu3Ma CHu:KeHa. IIpu Takou cuie
BO3AEMCTBUA (PaKTOpa HEBO3SMOYKHBI €r0 POCT U PA3BUTHE, HO COXPAHSIETCS BO3-
MOKHOCTD JIJII CYIIIECTBOBAHUS;

2) 30na HOpManbHOU JHU3HedesmenbHOCMU, NN 30HA HOPMbL, — Auala-
30HBI (MX IBa) CUJILI BO3AEHCTBUSA (paKTOpa, B IpeaeiaX KOTOPhIX HAOIIOIZAIOT-
¢ pocT U pasBuTue opranmsma. OmHAKO qaHHAas cuja Bo3naelicTBuA (haxkTopa
He0JIaTOTIPUATHA AJIA €r0 Pa3MHOMKEHUT;

3) 3ona onmumyma (OT yaT. optimum — HAWIYYINNUN) — AUATA30H CUJIbI
Bo3zelicTBUA (hakTopa, B Ipejeax KOTOPOTO OPTaHW3M IIPOSBJISIET MaKCHU-
MaJbHYIO JKM3HEeAeATeJIbHOCTL. IIpu Takoil cuiie BO3melcTBUs (hakTopa Ha-
OJII0AIOTCS POCT, PA3BUTHE U PA3MHOKEHUE OpraHm3Ma.

7151 HEKOTOPBIX BUAOB OPraHM3MOB B 30HE ONTHUMYyMa MOXKHO BBIJEJIUTD
KOHKDETHOe 3HaueHWe CUJbl aKkTopa, HauboJsiee GJIATONPUATHOE IJIA JKU3-
HeleATeabHOCTH. KET0 Ha3bIBAIOT dKoN02uteckKum onmumymom. OJHAKO Uallle
BCET0 HAWJYUIIINE TTOKA3aTeN KU3HeAesaTeIbHOCTH HaOJII0AA0TCA B OoIpeae-
JIEHHOM [Aualia3oHe CUJbI BO3AeWcTBUA (haKTOpa, TO eCTb B 30HE ONTHUMYMA.

TakuM 00pasoM, 3aKOHOMEPHOCTSIMU BO3MeHcTBUA (GaKTOPOB Cpelbl Ha
OPraHU3M ABJIAIOTCA: SKOJOTUYECKUH MUHUMYM, 9KOJIOTUUECKUIT MaKCUMYM,
IIpeesbl BEIHOCJIUBOCTH. B mpemesiax BbIHOCIUBOCTA MOYKHO BBIJEJIUTH 30HBI
ImeccuMyMa, HOPMAJbHOM KU3HEJeATeJIbHOCTU U OIITUMYyMa.

17
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IToHAaTHEe 0 CTEHOOMOHTAX M IBPUOMOHTAX. Y BCEeX BHUJOB OPraHU3MOB B
IpoIliecce 3BOJIIOIUK BBEIPa0d0TaIach CIIOCOOHOCTL BOCIPUHUMATDL CHJIY BO3IEMH-
cTBUA (PAKTOPOB cpelbl B TeX IpefesiaX, KOTOpble OJIarONPUSATHO BIUAIOT HA
UX KU3HEAEATeIbHOCTb. BUABI, TOJITO KUBIINE B OTHOCUTEJNHHO CTAOMIBbHBIX
YCJIOBUAX CPelbl, YTPAaTUJIN CIOCOOHOCTH BBIAEP)KMBATHh 3HAUUTEJIbHBLIE OT-
KJIOHeHUsA (paKTOPOB OT MX ONTHUMAJBbHBLIX 3HAaueHuii. B To 'Ke BpeMs BUIBI,
KOTOpBIe OBLIU TMOABEP:KEHBI CYIIEeCTBEHHBIM KOJie0aHUAM (haKTOPOB, CTAIU
BBIHOCJIMBBIMHY TIO OTHOIIEHUIO K M3MEHSIOIIUMCS YCJIOBUAM Cpeabl. Bpok-
IeHHOe CBOMCTBO BUIOB ITPHCIIOCA0JIMBATHCA K OIPENEJIEHHOMY AUATIa30HY
usaMeHeHUs (aKTOPOB CPebl HA3bIBAETCS IK0L02UHECKOl NAACIMUYHOCIbIO TN
IK0N02UUEeCKOU 6AEHIMHOCMbIO.

B saBucuMocTH OT mTpenesioB BBIHOCJIMBOCTUA BUIBLI Pa3nedioT Ha JIBe
TPYIIIBI: CTEHOOMOHTHI U 3BPUOUOHTHEI. Cmenob6uonmut (OT Tped. Stenos —
y3KUil) — BUABI OPraHU3MOB, UMeIOIIre Y3K1e Ipeaesibl BhiHocauBoCcT. OHI
CIIOCOOHBI CYIITeCTBOBATDH Ha OTPAHUUYEHHBIX TEPPUTOPUSIX C OTHOCUTEIHHO 110~
CTOAHHBIMHU YCJIOBUAMU cpenbl. K cTeHOOMOHTaM OTHOCATCA MHOTHE KHUBOT-
Hble OKeaHHYeCKUX IIyomH (KamOaja, CKaTbl), O0UTATeNIN MeIlep, BIAKHBIX
TPOONUUYECKUX JiecOB (KOoamOpU), BHICOKOTOPHBIX PAlOHOB, M30JUPOBAHHBIX
OKeaHWYECKUX OCTPOBOB (KoaJjia, exXuaHa, yTKoHoc). CTeHOOMOHTHOCTE OTPaHU-
YUBaeT BOBMOYKHOCTb PacceJieHnA U 00yCJIOBJIUBAET JOKAJIbHOE PACIIPOCTPaHEe-
HYe BUAOB. J6pubuonmuat (0T rped. eurys — IMUPOKMUHN) — BUJBI OPTaHU3MOB,
UMeIoIIHe IMIUPOKYe Ipelesbl BEBIHOCAUBOCTH. OHU MOTYT 3aCessaTh OOIITUPHbIE
TEPPUTOPUY U BBIEP:KUBATH 3HAUUTEJbHBIE KoJie0aHuA (DaKTOPOB BHEITHEN
cpenbl. OBPpUOMOHTEI IIIMPOKO PacIIPOCTPaHeH bl 110 Beell maHeTe. VI3 pacTeHnii
K HUM MOKHO OTHECTHU eJib, COCHY, Oepesy, COPHAKM (IIbIpeil, OqyBaHUUK).
W3 :xuBoTHOrO 1IHapcTBa — cO0aK, KPbIC, MbIIIEl, BOPOObeB, CUHUIIL, I'OJyOeri.

s B

» 310 MHTepecHo. PriObI, KUBYIIIE B BOJOEMAaX IYCTHIHDL, TEPEHOCAT MTeperabl
Temnepatypbl oT +10 1o +40 °C. OHuU ABIAIOTCA dBPUOMOHTAMH II0 CPABHEHUIO
C aHTAPKTUYECKUMU PBHIOAMMU, AMAMa30H IEePEHOCHUMBIX TEeMIIEPATyp ¥ KOTOPBIX
cocraBaser Bcero 4 °C (ot —2 mo +2 °C). B Benapycu siomesa KaHaacKas U 30-
JIOTAPDHUK KaHAJACKUIN SABJIAIOTCA 9BPUOMOHTAMM II0 TeMIIEpaTypHOMY (aKTOpY,
BCJIE[ICTBYE Yero OHU IIMMPOKO PACIPOCTPAHUJINCH IO BCeil Teppuropuu. B TO Ke
BpeMsA pyubeBas ¢Gopesb — CTEHOOMOHT II0 OTHOIIIEHUIO K TeMIIepaType U KOHIIEH-
Tpanuu Kucaopoza. OHa He BBIAEPKMBAET 3aMETHOr0 KOJIeOaHUsA 3SHAUEHUN dTUX
(aKTOPOB, MOITOMY MOJKET KUTH TOJIBKO B OIPENEJIEHHBIX BOZOEMAaX.

L J

C pasHOOOpasmeM CTEHOOMOHTOB U 9BPUOUOHTOB II0 OTHOIIEHUIO K OTHEJb-
HBIM BKOJIOTMYECKUM (PaKkTopaMm (CBET, BJIAXKHOCTh, TEMIIEPATYpPa) BhI IO3HA-
KOMHUTECH B TTOCTEAYIONINX maparpadax JaHHOH IIaBhbI, Te PACCMAaTPUBAIOTCS
MIPUCIIOCO0JIEHNA OPTaHU3MOB K 9THUM (PaKTopam.
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B [MoBTOpPUM rnaBHOe. Bce BUIBI "KMBBIX OPraHM3MOB II0 OTHOIIEHUIO K
PaBINYHBLIM SKOJIOTHUECKUM (paKTopaM HMEIOT OIIpeleieHHbIe MIPeJIeJIbl
BBIHOCJIMBOCTU. OTHU IIPEJebl OTPAHUYEHBI SKOJOTUUYECKUM MUHUMYMOM
M 9KOJOTHMUYECKUM MaKCUMyMOM. B Ipefesiax BBIHOCJIUBOCTHU BBITEJIAIOT
30HBI ONITHUMYyMa, HOPMAaJbHOU JKMU3HEAeATEeJIbHOCTH U IIeccuMyMa. B 3a-
BUCUMOCTHU OT IPEe0B BEIHOCJIUBOCTY OPTaHU3MBI JEJAT Ha CTeHOOMOH-
TOB, UMEMOIUX Y3KHNe IIPeIebl BBIHOCIUBOCTH, W 9BPUOMOHTOB — C IITH-
POKUMU IIpefejlaMi BHIHOCJIMBOCTH.

? Mpoeepum 3HaHUA ]

Kntouesble Bonpockl. 1. [Jante onpefeneHne noHATUN «3KOMOrMYECKUA MUHUMYM», «3KOSOMU-
YECKUIA MAKCUMYM>», «3KOSIOTMYECKNIA ONTUMYM», «Mpefesibl BbIHOCIIMBOCTU». 2. YKaxuTe pas-
Muna Mexgy CTeHOOMoHTamMu 1 3BpubuoHTamu. MoarsepauTe mx npumepamun. 3. Y10 Takoe
«3KOJSIOrMyeckKas nnacTMyHocTb»? Kak oHa BRWSET Ha Mpefenbl BbIHOCIMBOCTA OpraHM3MoB?

CnoxHble Bomnpockl. 1. Bbibepute 13 npepnoxeHHbix BapuaHtoB (25—60 %; 30—75 %;
35—85 %; 60—95 %) npepnesibl BbIHOCIMBOCTM MO OTHOLLUEHWIO K BRAXHOCTWU, KOTOpblE AOI-
XEeH UMETb OpraHv3M, 4Tobbl YyBCTBOBATb Ce6A Hanbonee KOMMOPTHO Npu BRaXXHOCTU 60 Y%.
2. Y opraHuamMa npepesibl BbIHOCIIMBOCTM MO OTHOLLEHMIO K TeMnepatype coctasnstoT 4—30 °C.
[MocTponTe B NPon3BONbLHOM MacluTabe CUMMETPUYHBIA rpadvk 3aBUCUMOCTY XN3HeOeaTe b-
HOCTU opraHuama OT Temnepartypbl, MPUHAB MakCUMasbHYO XusHepeaTenbHocTb 3a 100 %.
C nomoubto rpadhmka onpesenuTe 3KONMOrMHYeCKMin ONTUMYM MO OTHOLLEHWIO K Temnepartype.
B kakoe Bpemsi roga 6yder HabnogaTbCa Pa3MHOXEHWE AaHHOro opraHuama B KnvMartuye-
ckux ycnosusx benapycn? 3. ®epmep peluns BblpalmBaTth Kanycty Ha npopaxy. Kakue sko-
NOrMyeckue 3HaHUA O KamycTe W YCIoBUSX Cpefbl eMy MoHafobATcs ANS MOnyYeHus Makcu-
ManbHOro ypoxas v npowsetaHus 6usHeca?

§ 4. NMumutupyrowme cakTopbl cpeabl

B BCroMHUTE, KaK W3MEHSIETCSl KM3HEOeAaTeNbHOCTb OpraHuama Mnpu W3MEHEHUWM Cunbl
BO30ECTBMS 9KOMOrM4ECKoro ghakTopa.

® Kak Bbl gymaeTte? Kak onpeaenvtb (hakTop cpefbl, OT KOTOPOro 3aBUCUT XM3HEAEATeNbHOCTb
opraHuamMa npy OfHOBPEMEHHOM BO3OENCTBUM BCEX 3KONOrMHYecKMX (DakTOpoB?

H Bbl y3HaeTe O JIUMUTUPYHOLLEM q)aKTope, KOTOprIZ onpependeT Xu3HeneAaTesnibHOCTb
opraHu3ma B ero cpepe obuTaHus.

WUcxons m3 omucaHHBIX paHee 3aKOHOMEPHOCTell BO3AelcTBUA (DAKTOPOB
cpenbl Ha OPraHW3M, MOYKHO IPEABUAETH PEaKIMI0 OpraHWM3Ma Ha OIIpeje-
JeHHYIO CUJIy BoszaelcTBusa hakTopa. OqHAKO B MPUPOZE Bce (PaKTOPHI CPebI
BO3/IeICTBYIOT HAa OPraHu3M OJHOBPEMEHHO M ¢ pasHoi cuioii. IIpuuem cuia
BO3IEWCTBUSA OTAEJIBHOTO (paKToOpa 3aBUCUT OT COUETAHUSA M KOJUUYECTBEHHO-
T0 3HAYEHUA CUJIBI BO3AEUCTBUSA APYTUX (PaKTOPOB.

§3-1
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BsaumopeiictBue ¢akTopoB cpenbl. B cpese o0uTaHUA 3KOJOTHUUECKUE
¢darkTOPHI HE TOJHKO BJIUSIOT HA OPraHWU3MBI, HO W B3aMMOIEWMCTBYIOT APYT
¢ apyrom. IIpu aTom HaOJIOmaeTcA yYCUJIEHUE WU OcJiabjieHre CUJIBI BO3AEH-
CTBUSA OTHOTO (paKTOpa MOJ BIAMAHUEM APYTroro.

Bricokyio TemIiepaTypy Jierde MepeHOCUTh NPU HU3KOI, a He BBICOKOU
BJIAJKHOCTU BO3ayXa. A yrposa oOMOPOKEHHUSA BBIIIE HA MOPO3€ C CUJIbHBIM
BETPOM, UeM B Oe3BeTpeHHYIO0 mmoroay. Takum oO6pa3oM, OAUH U TOT Ke (haKTop
B COUETAHUU C APYTMMU OKa3bIBaeT HEOJMHAKOBOE BO3elCTBIE HA OPTaHU3M.
W maobopoT, OAUH U TOT Ke BKOJIOTMUeCKUN a(pdeKT nasd opraHu3dMa MOIKET
OBITh JOCTUTHYT PA3HBIMU IYTIMU.

DaKTOpPHI cpeAbl BO3AEUCTBYIOT HA OPraHM3M KOMILJIEKCHO, ¥ MOJXKET Ha-
OomaThCs YacTUUYHAS B3aMMO3aMEHSIEMOCTb BO3IeHCTBUSA OJHOI'O SKOJIOTU-
yeckoro (¢axropa apyrum. Ho B3aumHas KomIeHcanusa (aKTOPOB UMeeT IIpe-
IeJbl U TOJHOCTHIO 3aMEHUTH OJWH M3 HEeOOXOAMMBIX OpraHu3My (PaKkTOpPOB
JIPYTHUM HEBO3MOIKHO.

3ejieHOEe pacTeHUe HeJb3sd BBIPACTUTH B IIOJHOM TEMHOTE JasKe IPU CaMOU
BBICOKOII KOHIIEHTPAIINMU yrJieKucJgoro rasda. OHo He OyJeT pacTu Ha AUCTUJI-
JUPOBAHHON (He comeprKallieil MUHEepPaJbHBIX BEIIIECTB) BOJIe IPU CAMBIX OIITH-
MaJbHBIX CBETOBOM ¥ TEIJIOBOM PEKHMAaX. JTAa 3aKOHOMEPHOCTD ITOJIyUYNJIa Ha-
3BaHWE IPUHIIUIIA He3aMeHUMOCTHU (PaKTOpPOB: AelicTBUE OTHOTO (haK-
TOpa MOKET ObITh U3MEHEHO JPYTIUM, HO He 3aMeHeHO uM. B IpupogHoii cpene
B pe3yJibTaTe B3aUMOJEMCTBUA PA3JINUYHBIX (DAKTOPOB MX BO3JEHCTBUE HA OP-
TaHU3M MOYKET KOMIIEHCHUPOBATHCA, CYMMUPOBATHCA U BBAMMHO YCUJIUBATHCA.

Komnencayusa ¢paxmopos 1yig opranusMa HabJiogaeTcad B OCHOBHOM B IIpe-
Iejiax 9KocucTeMbl. IMEHHO B 9KOCHUCTEME YCUJIEHWE UM OcJiabJIeHUe CUJIBI
BO3/IeHICTBUS OZHOTO (haKTOpa MOXKET KOMIIEHCHPOBATH HEAOCTATOK WJIA M3-
OBITOK CHUJIBI BO3EeHCTBUA Apyroro (gaxropa. Hanpumep, nas pacTeHUU CHU-
JKeHUe TeMIlepaTypbl MOMKET YaCTUYHO KOMIIEHCMPOBATH HEJOCTATOK BJIATHU B
mouyBe. ITO IPOUCXOMUT B Pe3yJabTaTe OCJA0JeHUA TPAHCIUPAIUU U YMEHb-
IIIeHUsI PAcXOJ0BAHUSA BOABI PACTEHUSIMHU ITPU HUSKOU TeMIepaType.

IIpumepom mpocToro cymmuposanus ¢axkmopoé sABIseTcs OLHOBPeMeH-
HOe He0JIaroNMpuATHOe BO3NEeHCTBUE Ha YeJOBEKA U JKMBOTHBIX BHICOKOU TEM-
mepaTypbl M HeJOoCTaTKa BOAbI. IIpu HeZOCTATOUHOM ITOCTYIJIEHUUW BOJIBLI B
OpraHmu3M BBICOKAas TeMIlepaTypa, MOBBIMIAIOINAS IIOTOOTAeJeHe, OyneT Io-
TMOJTHUTEJNBHO YCKOPSATH IIPOIeCC ero 00e3BOKUBAHUSA HA TO KOJUYECTBO BOJbI,
KOTOpOe BBIZleJIAeTCS M3 OpraHM3Ma B pe3yJibTaTe ee MCIIapeHUsd.

IKosiornuecKkre PaKTOPHI MOTYT 63AUMHO YCULUBAMDb IeTICTBUE APYT ADPY-
ra. IIpumMepoM MOKeT CIYKHUTh OJHOBPEMEHHOe HeOJIAarOIIPUATHOEe BO3Iei-
CTBME HA OPraHM3M UeJjIoBeKa PAaAMOAKTUBHOTO M3JIYUYEHUS U IOBBIIIIEHHOTO
coiep;KaHWA HUTPATOB B IIUTHLEBOU Boze. B aTOoM ciiyuyae B HECKOJIBKO pas
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YBEeJINUMBAETCS yIrpo3a 3M0POBBIO IO CPABHEHUIO C BO3AEMCTBUEM KaKJOT0 13
aTuX (aKTOPOB B OTAEJIHHOCTH.

B ycioBuAX KOMIIJIEKCHOTO BO3AeHCTBUA (PAKTOPOB Cpefbl Ha OPraHU3M
yacTo ObIBAeT TPYIHO ONPENENUTh, KaKOW M3 HUX WUTrpPaeT TJIABHYIO POJb
B JKU3HU OpraHusMa B JaHHOU cpepe.

ITonatue o mumMuTHpyOIUX (paxTopax. PaKToOpsl CpPebl, BAUAIOININE Ha
opraHmusM, o0JamaloT pasHOU cuJol BoaaeiicTBuA. Ho opranmsm B OIUH U
TOT K€ MOMEHT He MOKET IIPOABJIATH PA3HBIN YPOBEHb KU3HEAEATEIHLHOCTHU
B OTBET Ha JelicTBUE KasKJoro us 3Tux (axropos. Hampumep, ecaum s pac-
TEHUS TeMIepaTypa HaXOAWUTCA B 30HE ONTUMYyMa, OCBEIIeHHOCTb — B 30HE
HOPMAaJILHOU JKUB3HENEeATEeIbHOCTH, a BJIAYKHOCTh — B 30HE IlecCUMyMa, IIpU-
OMMKaACh K DKOJIOTMUECKOMY MUHUMYMY, TO JJaHHOE PacTeHue He OyZeT pacTu
U pasBUBATBLCHA, XOTd CBeTa M TeIlJla JOCTAaTOUHO. Ero KmsHeneATeIbHOCTH
OyzeT orpaHMYUBATH HEJOCTATOK BJjaru. Kcjiu mpousBecTy IOJIMB, TO PACTEHUE
BHOBBb HaUYHET pacTu. B To 'Ke BpeMsd, eCJIM MOCJIe JOCTUKEHUA ONITUMYyMa II0
BJIAJKHOCTH TeMIIepaTypa IIOBBICUTCA 1 OKAKeTCs B 30HE IIecCuMyMa, IpuoIn-
JKaACh K HKOJIOTUYECKOMY MaKCUMyMYy, TO POCT PACTeHUA NPEKPATUTCA M3-3a
u3bbiTKa Temaa. CiemoBaTelbHO, B HAHHOW CUTYyAIlUU KU3HEAeATeIbHOCTH
pacTeHus yraetraeTcsa M30BLITOUHOM 4030I 9KOJIOrMUYEeCcKOoro (akTopa.

Jumumupyrowuil (ozpanususarouuii) ¢paxmop — daxrop, Hambosee OT-
KJIOHUBIITUHACS OT CBOETO ONTHMMAJIBHOTO 3HAUEHUS B MpeaesaxX BBIHOCIUBOCTU
WJIV BRIMIEIIUI 3a 9T nepeaeabl. OH ompenesseT YPOBeHb KU3HeNeaTeTbHOCTH
opranmama B gaHHOU cpene. IloHATHE « TMMUTUDPYIOMINHT (DAKTOP» IIPUMEHUMO
He TOJBbKO K a0MOTHMUYECKHM (PaKTopaM, HO M KO BCEM JKOJIOTHUYECKUM (akK-
TopaMm. Hepenko B KauecTBe JUMUTHUPYIOIIETo (pakKTOpa BBICTYIIAIOT KOHKY-
peHTHBIe OTHOINeHUs (O0moTuuyecKkue (haKTOPbHI) UIM BIAUSHUE UYeJOoBeKa (aH-
TPOIIOTeHHBIe (PaKTOPbI). ECaIM M3MeHUTh CUJIYy BO3JeHCTBUA JUMUTUPYIOIIETO
(axTopa, TO KU3HEAEATEIbHOCTh OPTaHU3MA U3MEHUTCSI. SHAUNT, BLISABICHUIE
JUMUTUPYIOIUX (PaKTOPOB MOMKET MMETh 0OJIbIIIoe IIPaKTUUeCcKoe 3HaueHue,
MOCKOJIbKY TO3BOJIAET YIPABJIATh KUSHENEeATEIbHOCTHIO OPraHU3MOB.

s M

p 310 MHTepecHo. [[yig TemyIoNI0WBBIX pacTeHUU (IIEPCUK, JUMOH, aIlelbCUuH)
JIMMUTHUPYOIMUM (aKTOPOM SIBJISETCA HU3KAas TEeMIIEPATyPa, U OHU MOru0ar0T Ipu
OTPUITATEJHHON TeMIIepaType BO3AyXa, HECMOTPS HA ONTHUMAJbHOE COJNepyKaHue
SJIEMEHTOB MIUTAHUS B II0YBE, ONTHMAJIbHYIO BJIAMKHOCTh U OCBEIeHHOCTb. PaKTO-
pPOM, OTPAaHUUYUBAIOIINM PACIIPOCTPaHEHUE OJIeHEl, SIBJISEeTCS IIYOMHA CHEXHOTO
IIOKPOBA, OIIPeAeIAoIIas JOCTYIIHOCTh IuIu. Kaaas X031iKa 3HAET, UTO APOK-
JKUM HaZO aKTUBUPOBATH (HA CaMOM Jejie Pa3MHOYKUTH), OCTABJAA B TEILJION BOJeE
C IOCTATOUHBIM KOJMYECTBOM Caxapa, IOTOMY YTO XOJOAHAS BOAA W HEJOCTATOK
YIJIEBOJOB IS NPOMKIKEH SABJIAIOTCA JIUMUTUDPYIOIUMY (haKToOpaMu.

21
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[maea 1. OpraHuam u cpepa

OmpenenieHre TUMUTHPYIOINUX (haKTOPOB JaeT YeJIOBEKY OTIPaBHYIO TOU-
Ky IPU HCCJIEAOBAHUU CJIOMKHBIX CUTYAIIUN B XO3AUCTBEHHON HesATEJIbLHOCTH.
A Takxe moMoraer IIOHATH MHOTHE ABJCHUA 1 IIPUHITHAIILI paciIpeaeeHnsa op-
raHuaMoB B ipupoze. OCHOBHOe BHUMAaHUe CaeayeT VAeJaATh TeM (hakTopam, KO-
TOpbIe HaurboJiee BAKHBI JJIA OPraHN3Ma Ha JaHHOM 9Talle ero *KU3HEeHHOTO ITUK-
aa. Torpa yaacTesa TOBOJIBHO TOUHO IPECKa3aTh Pe3yJbTaT N3MEHEeHUN Cpeabl.

Yro0BbI COXPAHUTH MCUE3AIONINII BUJI B OIPEAEJeHHOM PeruoHe, HYKHO
BBISICHUTH, HEe BBIXOAAT JIX JUMUTHUPYIOIe (paKTOPHI CPeabl 3a IPeeIbl BbI-
HOCJUBOCTHU ero opraHu3dmMoB. OcoOeHHO 3TO BaKHO B IIE€PHUO]l PA3MHOMKEHUA
U pa3BuTHuA. VdMeHAA cUIy BO3AelCTBUSA (PAKTOPOB, OTPAHUUYMBAIOIINX Pas-
MHOKeHIe 0co0eil, MOKHO JOOUTHCSA IIOBBIIIEHUS MX YHCJIEHHOCTH. TaKum
CIIOCO0OM yZacTCs COXPAHUTDH MCUE3aI0IInil BU/. BeIABIeHNe JUMUTUPYIOITNX
(aKTOPOB OUEHDb BA’KHO M B IIPAKTUKE CEJHCKOTO X03AMcTBa. Tak, HalrpaBuB
OCHOBHBIE YCHUJINSA HA UX YCTPaHEHIEe, MOYKHO OBICTPO U 3(P(PEeKTHUBHO IOBBI-
CUTHh YPOXKAMHOCTD KYJbTYPHBIX PACTEHUU WMJINU IIPOAYKTUBHOCTL JTOMAIITHUX
JKUBOTHBIX.

s M

B lMoBTOpUM rnaBHoe. B mpupose Bce haKTOPHI CPEIbl BO3IMEHCTBYIOT Ha
opranusM KakK eIUHBINI KOMIIJIeKc. Bo3melicTBre OTAEeILHOrO (paKkTopa 3a-
BHCUT OT COUYETAaHUS W KOJMUYECTBEHHOTO 3HAUYEHUS AOCOTIOTHON CUJIBI
apyrux GakTopoB. IIpu 5TOM KM3HEAESATEeIbHOCTHL OPTaHM3Ma OIpeness-
eT JUMUTHUPYIOLIHI GakTop — (PaKToOp, KOTOPLIN HamboJiee OTKJIOHMJICS
OT CBOET'0 ONTUMAJbHOTO 3HAUEHUS [0 CPABHEHUIO ¢ APYTruMu (haKkTopaMu
cpennl. VIsaMeHss cury 5TOro (h)aKTopa, MOYKHO YIIPABIATD KU3HEeATe/b-
HOCTBHIO OPTaHM3MOB B IIPUPOJE U XO3ANCTBE.

? Mposepum 3HaHUA ]

KnroueBblie Bonpockl. 1. YTo Takoe KomneHcauusi BO3OENCTBMS hakTopa Ha OpraHuam nopg
BNUAHMEM Apyrux hakTopoB cpedbl? lNpueeguTe npumMepsbl. 2. Ykaxute hakTopbl, KOTOpble
MOFYT YCUIIMBATb XOMNOA: BbICOKAs BMIAXHOCTb, cnabblii BeTep, 06MaqyHOCTb, HWU3Kas Bhax-
HOCTb, CWMbHbIA BeTep. 3. Kak onpepenuts NUMUTUPYOLLMIA hakTop? Kakoe 3TO MmeeT 3Ha-
YeHve B Npupopde n xo3sanctee?

CnoxHbie Bonpochkl. 1. Kakoe M3 yka3aHHbIX 3HadeHuin Temnepatypsl (25 °C; 18 °C; 12 °C;
14 °C; 33 °C) 6ypeT orpaHu4mMBaTb POCT PacTeHWs, eCnn ero npefenbl BbIHOCAUBOCTU K
Temnepatype coctanstoT 12—55 °C? [1o Kakoro n3 ykasaHHbIX 3Ha4eHWI HY>XHO MOBbLICUTbL
TemnepaTypy, 4Tob6bl HabMAanca MakcuManbHbI POCT AaHHOrO pacteHus? 2. Kakve u3
3KOMOrnyeckux (hakTopos, Mo BalleMy MHEHWIO, C HanbosbLUeNn BEPOATHOCTBIO MOryT CTaTtb
JMMUTUPYIOLLMMU AN YPOXXaNHOCTU KapTodena? Modemy? Kak 3T0 MOXHO MCMonb30BaTb B
cefnbCKOM xo3dancTee? 3. Kakoin dhaktop 6yaeT NMUMUTUMPYIOLLMM [N KOMHATHbIX pacTeHui
(Hanpvmep, opxuien)? Kak MOXHO YMEHbLUWTb ero AecTBue, 4ToObl COXPaHWUTb KOMHaTHble

pacTeHusl, ecnn Ballen cemMbe HEOOXOAMMO yexaTb B OTnyck Ha 10 gHen?
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§ 5. CBeT B XU3HN OpraHM3MoB.
doTtonepuoa u choronepmoansm

B BcrioMHUTE, KaKylo porib UrpaeT CBET B XWU3HWU PaCTEHWIA.

B Kak Bbl gymaete? 3a4em HyXeH CBET reTepoTpoHbIM opraHnamam? MOoryT i OHWU XuUTb
B MOMHOM TeMHoTe?

B Bbl y3HaeTe O 3HA4YeHWU KOMMOHEHTOB COSIHEYHOrO CBETA AJ1 XM3HWM OpPraHu3moB, O
NOHATMAX «hoTonepuog» 1 «oTonepnoamam», 06 agantauusax K CBETY pacTeHUN pasHbixX
3KOSTIOrMYECKUX rpynn.

Ceet kKak adbmoTuueckuii paxTop cpensl. OTHUM U3 YCIOBUIH CYIIleCTBOBA-
HUA KUBHU Ha 3eMJie SABJSEeTCA COJHEUHBIH CBeT, MOCTYMIAIOINIUHA U3 KOCMU-
YeCKOT'0 IIPOCTPAHCTBA.

» 310 MHTepecHo. [Ipu POXOKAEHUM COJHEUHOUW pamuanuu uepes atmochepy
okoJio 19 % mormoIiaercs o6IaKkaMu U BOAAHBIMY apamu, 34 % oTpaskaercsa 06-
paTHO B KocMocC, 47 % mocTuraer 3eMHOM IOBEPXHOCTU, U3 HuX 24 % — mpamas
paguamus u 23 % — oTpasKeHHbIe Jyun. PacTeHus CBA3BIBAIOT B Xonae (hOTOCHUH-
Te3a B cpeagHeM 1 % ImocTymaroIeil COTHEUHON SHEePIrumu.

B cosHeuHOM CIIeKTpPe BHIAEISIOT TPU OCHOBHBIX KOMIIOHEHTA: YIbTpadumo-
JIeTOBBIE JIYUYU, BUAUMBIN CBET M MH(ppPaKpacHbIe JYUHu.

Yaempaguonemosvie nywu [eHCTBYIOT Ha OPraHM3Mbl HEOZHO3HAYHO B
3aBUCUMOCTH OT A03bI. VI30bITOUHOE 00JTyUeHre YIbTPA(DUOIeTOM MOMKET IIPU-
YUHATH CYIIIECTBEHHBIN Bpen 3M0pPOBhI0. Bee :KuBoe Ha 3eMJe 3alUINEHO OT
ryOUTeJILHOTO BIUSIHUA JKECTKUX YVJIbTPA(PUOJIEeTOBBIX JIYUEH 030HOBBLIM CJIOEM
3eMHOU atmocpepbl. OgHAKO, HECMOTPA Ha 3alUTHBIN O30HOBBIN CJIOH, Ha
IOJI0 YIABTPA(PMUOIETOBRIX JyUel HNPUXOAUTCA OKOJIO 3 Y% COJHEUHOI'o CBe-
Ta, JOCTUTAOINEro MOBEPXHOCTH 3eMIn. ¥ JIbTPa(rOJIeTOBLIE JYUN IPUBOIAT
K TOBPEKIEHUI0 XPOMOCOM, MOTYT BBIBBIBATH IMpEKIEBPEeMeHHOe CTapeHue,
CTaTh IPUYNHONA PasBUTHUA KaTapaKThl (IOMyTHEeHUS Xpycranuka). [aa goxei
CO CBETJION KOsKel yabTpadroaeTOBbIe JIYUHN ABISIOTCA OCHOBHBIM (DAKTOPOM,
OPUBOAAINNM K MeJaHOME — caMOM OHmacHOM (hopMe paKa KOKHU.

B To0 ke BpeMsa B HEOOJBINHUX A03aX YJIbTPaA(UOJIETOBLIE JYUU CTUMYJIU-
PYIOT CHHTE3 MUTMEHTa KOKU MeJlaHnmHa u Butamuua D. W3 Kypca Omosoruu
9-ro KJacca BBI yiKe 3HaeTe, uTO BUTaMuH D OKasbIBaeT BJIMSAHNE HA 0OMEH
Kambrua u ocdopa B OpraHusMe. ITO B CBOIO OUepenb BIAUAET HA POCT U Pas-
BUTHUE CKeJeTa YeJOBeKa.

Budumuwlii cé6em Hambojiee BasKeH JJIs CYIIIEeCTBOBAHUSA KU3HU Ha 3eMJe.
Bce pasHoobpasue KIMMaATHUYECKUX YCJIOBUI 1 TeMIIePaTyPhI CYIIIN 1 BEPXHUX

o
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[maea 1. OpraHuam u cpepa

CJI0€B BOJHOI IIOBEPXHOCTHU OIIPEAEJSIeTCs KOJNUYECTBOM IIOTJIOIeHHOM
COJTHEUHO! 9Hepruu. PasiimuHble yIACTKU CIEKTPa BUAMMOIO CBeTa HEeMCTBY-
IOT HA OPraHM3MbI IIO-pasHoMy. KpacHble Jyur OKas3hIBAIOT TEIJIOBOE BO3-
mericreue. CuHMe M (PUOJIETOBLIEC JYyUYM M3MEHSIOT CKOPOCTL M HAIIPABJIEHIE
HEKOTOPBIX OMOXUMUUYeCcKuX peaxkiuii. OCOOeHHO BeJIMKO 3HaUeHNe BUAMMOIO
cBeTa B JKU3HU PACTEeHUH, KOTOPHIE IOIVIOIAIOT €ro ¢ IMOMOIILIO IUTMEHTOB U
HWCIOJIL3YIOT B Iporecce (hOTOCUHTE3A.

CseT urpaeTt pojb OCHOBHOTO SHEPreTHUUECKOro M CUTHAJBHOTO (paxkTopa.
151 MomaBIASAIONIEro GOJMBITNHCTBA OPraHU3MOB BUAUMBIN CBET SIBJISIETCS HC-
TOUYHUKOM TeIlla. JIHEeBHBIM JKHUBOTHBIM BUAUMBIN CBET II03BOJISIET OPUEHTHU-
poBaThCs B OKpy:kamolireiil cpene. HekoTopble HOUHBIE BUIBI (COBBI, (DUINHBI)
MOTYT IepeMeIlaTbCcA Aake MPU cJiaboil OCBEIeHHOCTH.

Hugpaxpacrusie nyvu SBIAOTCA MCTOUHUKOM TEIJIOBOM 9HEPTUU, KOTO-
pas morJioiaeTcss BOLoi KJiaeTok. Ha ux momaro npuxogurcsa 55 % coHeuHOro
cBeTa, mocTuralomniero 3emau. HeKoTopble HaseMHBIE KUBOTHBIE (AIEPUILHI,
3MeN) NCIIOJB3YIOT MH(ppaKpacHbIe JYUYM AJIA IMOBBIMIEHNUS TEMIIePATypPhI Teja.

®otonepuoa u poronmepuogusaM. B yMepeHHBIX IINUPOTAX MUKJ PA3BUTUA
JKMBOTHBIX M PACTEHUIl IPUYypPOUeH K cesoHaM (BpeMmeHam) roga. Curmajom
IJIsI TIOATOTOBKY K M3MEHEHHUIO Ce30HAa CAYKUT IPOI0IKUTEIHHOCTS CBETOBOT'O
IHSA — (OTOIEePUO, KOTOPBIN B OTJINYME OT APYTUX (PAKTOPOB BCETa OCTAETCS
IIOCTOSIHHBIM B OIIPeieJIEHHOM MeCTe U B OIIpefieieHHOe BpeMs. B TeueHue roga
IJIVHA THS U3MEHSIeTCs CTPOTO 3aKOHOMEPHO 1 He IIOABEePIKeHa BO3IeHCTBUAM
KoJebaHuil APYTruX 9KOJOTUUECKUX (haKTOPOB.

domonepuod — narHA CBETOBOTO IHS, 3aBUCAIIAA OT BpeMeHU roga. Cme-
HA CEe30HOB ABJIAETCS CJeNCTBUeM ABrxeHus 3emuu Boxpyr CosHita u pac-
IMOJIOKEHUSI €e OCH IO YIJIOM K IIJIOCKOCTH OopOuThl. [[JiMHa CBETOBOI'O MHS
B 00JIaCTH 9KBATOPA OTHOCUTEJIBHO IIOCTOSAHHA B TeUEHME BCero roga (0OKoJO
12 u). Ho B yMepeHHBIX W BBICOKUX ITUPOTAX (POTOMEPUO] 3BHAUUTEIHHO OTJIN-
yaeTcs B pasHbie BpeMeHa roga. B CeBepHoM mOJIyIIapuy B YMEPEHHELIX IIIAPO-
Tax caMblii AJTWHHBIN IeHb — 22 UIOHS — JJINTCSA OK0Jo 17 U, a caMblii KOPOT-
Kuii — 22 nexabpsa — okojo 7 u. MsmeHeHUe (pOTOMEPHUOLA UTPAET CUTHAIb-
HYIO POJIb KaK [IJIs1 pacTeHuii, TaK U JJIsd *KUBOTHBIX. OHO ABJIseTCA TYCKOBBIM
MeXaHN3MOM, BKJIIOUAIOIINM II0CIeL0BAaTeIbHOCTh (ZU3NOJIOTTUECKUX IPOIec-
COB U OIIPEAEIAMIIIUM X Ce30HHbIE PUTMEI.

domonepuodu3m — XapaKTepHasd PeaKIud KUBBIX OPTAHM3MOB Ha W3-
MeHeHMe IJNHBI CBETOBOTO OHS, CHUHXPOHUBUPYIOIAS HUX OMOJIOTUUYECKYIO
AKTHBHOCTHL C BpeMeHaMu roza. Ilox goTomepruoguuecKuM KOHTPOJIEM HaXO-
IATCSA IPAKTUUYECKHU BCE IIPOIECCHI KU3HEIeATebHOCTH, CBA3aHHbIe C Pa3BU-
THEM U PA3MHOMKEHHEM OPraHM3MOB. JTU PEaKIMM OCHOBAHBLI He IIPOCTO HA
KOJIMYECTBE II0JIyY4aeMOro CBeTa, a Ha 3aKOHOMEPHOM UepPeJOBAHUN IePUOI0B
cBeTa M TeMHOTHI, IIPOAOJIXKUTEJIbHOCTH OHA M HOYM.



§ 5. CBeT B XM3HU opraHmamoB. doTonepros 1 GoToneproamam

25

CyemyerT oTMETHUTD, YTO OPTaHU3MBI IT0-PAa3HOMY PearupyoT Ha CMEHY CBeT-
JIOTO U TEeMHOTO IIEPHOJOB CYTOK, TO €CTh IIPOABJIAIOT CYTOUYHBIN (hoToie-
puonusMm. Ilepuobl aKTUBHOCTY U MTOKOSA HACTYIIAIOT B Pa3HOe BpPeMs CYTOK.

» 310 MHTepecHo. OcobeHHO 3aMETHO 9Ta 3aBUCUMOCTH IPOSABIAETCS Y JKUBOT-
HbIX. Cpeay HUX MOYKHO BBIZEIUTD TPY I'PYIIBI: JHEBHbIE, HOUHBIE U CyMepPeUYHbIe.
IlHesHbLe HUB0MHbIE aKTUBHBI B CBETJIOE BPEMs CyTOK (IIuesia, JIaCTOUYKA, 3asill).
OHU MIPEACTABJISAIOT CAMYI0 MHOIOUMCJIEHHYIO rpymmy. JloObIBaHUE HUIA Y HOY-
HbLX HCUBOMHBLX TIPOUCXOAUT B HOUHOE BpeMs (TapakaH, COBa, CBEPUOK, (DUIINMH).
Cymepeunble HUBOMHble aKTUBHBI TOJHKO BO BpeMs cyMepek (6abouka Opaik-

HUK, MAaNCKUH KYK).

JKOJOrMYecKNe IPyNnnbl PACTEHUN 110 OTHOIICHHUIO K CBETOBOMY PEKUMY
B cpenme ooutanuda. Ilo pasHooOpasuio aganTanuii 1 CIIOCOOHOCTU TpPOM3pac-
TaTh IPU OIpPeAeIeHHOM CBETOBOM DPE)KMMe BBIJEJISIOT TPU I'PYIIILI PACTEHUH:
CBETOJIIO0MBLIE, TEHEIIO0ONBbIE ¥ TEHEeBLIHOCIUBLIE.

Ceéemonrobuesvie pacmenus (OUUTOK, TIOACOJTHEUYHUK, MIIIEHNUIIA) JKUBYT Ha
OTKPBITBIX TEPPUTOPUAX (IYCTHLIHM, CTEIIN, BBICOKOTOPHEIE JIyra, IIYCTBIPH,
000UYMHBI JOPOT) U IOTJIOIIAIOT MHOT'O COJTHEUHO! 9Hepruu. ¥ CBETOJIOOMBBIX
pacTeHuii JUCTOBBIE ILIACTUHKY B OCHOBHOM 00Ji€€ TOJICThIE W CBETJIbIE, YeM Y
TEeHeJJI00MBLIX 1 TEHEeBBIHOCJIUBLIX pacTeHuii. OHU uyaille HeOOoJbIIne, 0JIecTs-
II[7e, WHOTA MOKPBITHI BOCKOM MJIM MMEIOT OImyIienre. MaKOTh JIMCTa XOPOIIIO
pasBuTa, 0CO0EHHO cmonbuamas napenxuma (puc. 4), XJOPOILIACTHI MEJIKHUE.

Cron6yaTtas
napeHxuma

'y6yatas
napeHxumma

CeTtonobusBoe pacteHme TeHemnmobnsoe pacteHne

Puc. 4. BHyTpeHHee CTPOEHUE JIMCTLEB PACTEHUN Pa3HbIX SKOMOrMYeCcKuX rpymnmn
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[maea 1. OpraHuam u cpepa

Tenenrobusvie pacmenus (Mxu, TaTOPOTHUKY, KUCIUIA, HEJOTPOTra, Me-
OyHHUIIa) OOMTAIOT B CHJILHO 3aT€HEHHBLIX MecTaxX (HU)KHUE SAPYChl TPOIIHUe-
CKOTO Jieca, TOPHbIE YIIeJabs, eJIbHUKMU, JyOpaBbl). ¥ TeHETIOOUBBIX PACTEHUM
JIUCTOBBIE IVIACTUHKY OUEeHb TOHKME, UMEIOT XOPOIII0 Pa3BUTYIO 2y0uamyio na-
peHxumy, comepKaT KPyIIHbIEe XJOPOILJIACTEI 1 MHOT'O MEKKJIETHUKOB. CT0JI6-
yaTas mapeHxXuMa pasBuUTa cjabo U IpefcTaBieHa, KaK MPaBUI0, ONHUM CJI0eM
KJeTok (cM. puc. 4).

Tenesvinocnuéwvie pacmenus (JemuHa, CHBITH, IIOJOPOKHUK, €KEBUKA)
MPEAIIOYUTAIOT XOPOIIYI0 OCBEINEeHHOCTD (JIeCHbIEe ONMYIIKU, JyTa, CTEIu), HO
MOTYT PacTu U B T€HU. B 3aBUCUMOCTH OT CTEIIeHU TE€HEBBIHOCJIUBOCTHU OHU
HMEIOT IIPUCIOCOOUTENIbHBIE 0COOEHHOCTH, COJNIMIKAIOIINE UX TO CO CBETOJIIO-
OMBBIMHU, TO C TEHEJIOOMBLIMU PACTEHUSIMHU. Y JUCTBEHHBIX TEHEBBLIHOCJIM-
BBIX [IPEBECHBIX ITOPOJ U KYCTapPHUKOB (Oy0, JUIla, CUPEeHb) JUCTbS, PACIIOJIO-
JKeHHbIe Ha mepudepuu KPOHbI, UMEIOT CTPYKTYPY, CXOAHYIO CO CTPYKTYPOIi
JUCTHEB CBETOJIOOMBBIX PACTeHUIl, M HAa3LIBAIOTCS CBETOBBIMU, a B TJIyOUHE
KPOHBI HAXOAATCSA TeHEBBIE JUCThA, KOTOPhIe UMEIOT CTPYKTYPY, CXOAHYIO CO
CTPYKTYPOH JIUCTHEB TEHEJIO0UBLIX PACTEHUI.

s M

B MoBTOpUM rnaBHoe. CoTHEUYHBI CIIEKTP COCTOUT M3 BUIUMOTO CBETa,
yIABTPadUOJIEeTOBBIX U MHPPAKPACHBIX Jyueii. @oTomepuos — IJIUHA CBe-
TOBOT'O AHSA, 3aBUCAINAA OT BpeMeHU rojga. @oronepuoausM — xapakKTep-
HasA peakIus JKUBBIX OPraHM3MOB HA M3MEHEHUSA AJIUHBI CBETOBOTO IHA.
ITo mpuypoUYeHHOCTH MEPUOAOB AKTHUBHOCTU U IOKOS K OIPEIeIeHHOMY
BPEMEHU CYTOK JKMBOTHBIX MOKHO Pa3eIUTh HA HHEBHBLIX, HOUHBIX U CY-
MepeuHbIX. [Io mMpucIoco6JIeHHOCTH K OIpPEeNeIeHHOMY CBETOBOMY PEKU-
My Has3eMHbBbIe PACTEeHUsS PasfesisioT Ha CBETOJIOOMBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIUBBIX.

? Mposepum 3HaHUS ]

Kniouesbie Bonpockl. 1. Kakoe BnusHWe Ha OpraHvM3Mbl OKa3biBAKOT YNbTPAMONETOBbIE
nyun? 2. B uyem 3aknioyaeTcs SHepretMveckas ponb BUOMMOrO CBeTa [ANs OpraHn3mMoB?
3. ObbscHUTE MOHATUA «doTonepuog» n «otonepnoanam». 4. 13 npMBefeHHOro nepeyHs
XMBOTHbIX BblGEpUTE NpeAcTaBuUTeNIEN, Y KOTOPbIX Nepuon akTUBHOCTU MPUYPOYEH K HOYHOMY
BPEMEHUN CYTOK: MYena, TapakaH, Manckui XyK, COBa, NacTo4Ka, CBEPHOK, OPadKHMK, 3asL.

CnoxHble Bonpochkl. 1. YCTaHOBUTE COOTBETCTBME MEXAY HA3BAHWSMU SKOSNOMMYECKMX Tpymnn
pacTeHNn 1 UX NPeLcTaBUTENAMU. OKOMOrMYeckne rpynnbl: 1 — TeHentobuBble; 2 — TeHe-
BblHOCNMBbIE. [MpeacTaBuTenn: a) NanopoTHUK; 6) CHbITb; B) MOQOPOXHMWK; ) KACIMUQ; O) He-
JOTpora; e) MelyHuua; X) exXeBuka; 3) cupeHb. 2. O6bscHUTe, noyemMy Ha nTuuedadpukax
NPUMEHSIOT LOMOMHUTENBHOE WCKYCCTBEHHOE OCBelleHue. 3. Kak Bbl LymaeTe, novemy Ha
He6OMbLUIONM NporannMHe 06UTalOT HEKOTOPbIE BMAbI PACTEHUIA, OTNMYAIOLLMECS OT TeX, KOTOopble
BCTPEYaOTCA B OKpYXXatoLlem necy?
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§ 6. TemnepaTtypa Kak akonormyeckui cpakrtop.
Mpucnoco6neHns pacTeHU U XUBOTHBIX
K pasnu4HbiM TemnepaTypHbIM YCNOBUSAM cpegpbl

B BCroMHUTe, KaKylo posib UrpaeT Temrepartypa cpefibl B XWU3HU pasHbIX OpraHW3MOB.

B Kak Bbl gymaete? [oveMy npuv MpOMABWXEHUM C lora Ha CeBep pasMepbl Tena XWUBOTHbIX,
KaK MpaBusio, YBENMUYMBAKOTCS, a BbICOTA PACTEHW yMeHbLLIaeTca?

B Bbl y3HaeTe, No4eMy TemnepaTypa SBASeTCH OfHUM W3 MMUTMPYIOLLMX (DaKTOPOB, Kakue Q
NPUCMOCOGNEHNS CHOPMMPOBANINCH Y XMBOTHBIX 1 PACTEHMIA MO OTHOLLIEHWIO K TeMneparType.

Temmneparypa kak adumoruueckuii (paxtop cpeasl. Ha cymie ogHuM u3
BaXKHBIX JUMUTUPYIONINX (aKTOPOB Cpeabl ABIAETCA TeMIlepaTypa. Bausuue
TeMIIepaTypsl HA GOJBIINHCTBO OPraHU3MOB IPOSABIAETCS B PEryJIUpPOBAHUN
OMOXMMUUECKUX U (PU3UOJOTUUYECKUX IIPOIECCOB KU3HeAeATeIbHOCTH. TeM-
mepaTtypa MOJKET BJIUATH Ha XapakTep IOBeleHUs, reorpaduyueckoe pacipe-
IeJieHre OPTaHU3MOB.

s remnepaTypHOTro hakTopa XapaKTepPHBI MIUPOKKE reorpauuecKkue, ce-
30HHBIE U CYTOUHBIE Kosiebauusa. [IpemgesaMu BLIHOCIUBOCTH AJIS JIIOOOTO BUIA
ABJAIOTCA TEeMIepPaTypbl, KOTOPble NPUBOLAT K HEOOPATHMOMY HAapYIIEHUIO
TIPOIECCOB KU3HeAeATeILHOCTH. [[1amas3oH IepeHoCuMbIX TeMIIepaTyp y pas-
HBIX BUJOB CUJIbHO BapbUpyeT. BOJIbIINHCTBO BereTaTUBHBIX (hOPM IIPOKAPUOT
morubaer mpu Temmeparype +60 °C. OgHaxko mMerOTcsa TepMOPUIbHbIE GaK-
TepUu, AJIs KOTOPhIX MUHMMAJbHAA TeMIepaTypHas rpanuia pocra +60 °C,
a mMakcumaJsgbHasgs — 1m0 +110 °C (Tak HasbIBaeMble SKCTpPeMaJbHBIE TEPMO-
(B TOPAYNX MCTOUHUKOB). {1 GONBINTMHCTBA 9YKAapPUOT BEPXHAA I'PAHUIIA
TeMIIepaTypPHOTO AMala3oHa, KaK MPaBUJIO, He BRIXOAUT 3a mpemesbl +50 °C.

ITo cmocoGHOCTM peryampoBaTh TEMIIEPATYypPy Tejia NpPU W3MEHEHUU TeM-
mepaTypbl BHEIITHEeH cpelbl OPTaHN3Mbl Pa3AessAioT Ha ABe I'PYIIbI: MOHKUIO-
TePMHBIE ¥ TOMONOTePMHBIE.

INotikunomepmHbL MU HA3BIBAIOTCA OPraHU3MBI, TeMIIEpaTypa Tejia KOTO-
PBIX HEIIOCTOSHHA U U3MEHAETCA OMHOBPEMEHHO C U3MEeHEHUEM TeMIIepaTyphl
BHeItHe# cpensl (puc. 5, c¢. 28). K HuM oTHOCATCS Bce OaKTepUU, IIPOTUCTHI,
rpulbbl, PacTeHns, OECIIO3BOHOUHBIE »KUBOTHbBIE, PHIObI, 3¢ MHOBOAHLIE 1 IIPe-
cMbIKamIecs. TeMmeparypa Tesa MONKUIOTEPMHBIX OPraHN3MOB OOBIUHO HA
1—2 °C orauuaeTcs OT TeMIOepaTyphbl BHEITHel cpeabl UM paBHA eii. Q

I'omotiomepmHbLMU HA3BIBAIOTCA OPTaHU3MBI, CIIOCOOHBIE TOAAEPIKUBATH
OTHOCHUTEJIbHO MMOCTOAHHYIO TeMIIepaTypy Teja IPU N3MEeHEeHUU TeMIepaTyphl
BHeIlIHe# cpeabl. K HUM OTHOCATCSA HNTUIILI X MJEKOOUTAION[re (B TOM UYICIIe
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Puc. 5. 3aBncMMOCTb TeMnepaTtypsl Tena NsrylukM OT TemrnepaTtypbl BO3myxa

" yesJoBeK). 'oMoiioTepMHBIE OPTraHUBMbI CIIOCOOHBI COXPAHATH AKTUBHOCTH B
IIUPOKOM JHAalla3oHe TeMIIepaTyp, HOITOMY, KaK IPaBUJIO, UMEIOT IpPEeuMy-
IIecTBa B IPOCTPAHCTBEHHOM PAaCCEeJIEHUM II0 CPABHEHUIO C MOMKMJIOTEePMHBIMU
opraHu3MaMmu.

IIpucmocob6aeHnsA pacTeHUd K Pa3IMUYHBIM TEeMIEepPATyPHBIM YCJIOBUSIIM.
JHKusHeneAaTeIbHOCTh PaCTeHUII B 3HAUUTEJIBHOII CTEIIEH! 3aBHCUT OT TEM-
mepaTypbl OKpysKaroieii cpeabl. IIo moTpeOHOCTH K KOJMUYECTBY TeIlIa MX
pasAessioT Ha TPU TPYIIILI: TEIJ0JI00MBBLIE, HYKIAIOIIUECA B YMEPEHHBIX
TeMIIepaTypax U XOJIOJOCTOUKME.

Tennonwbusesvie pacTeHUs MPOU3PACTAIOT B TPOIMUECKOM, CyOTpoOImUe-
CKOM MO0sCaxX M XOPOIIO ITPOTPEBAEMBIX MECTOOOMTAHUAX YMEPEHHOTO I0fAca.
Y Temnoao0uBhIX PACTEHUN BHIPAOOTANNCH PA3HOOOPa3HbIe afalTaIllu K Jei-
CTBUIO BBICOKUX TEMIIePaTyp.

IIpu BBICOKOII TeMIlepaType B IIUTOIJIa3Me KJIETOK TeIJIOJIOOMBEIX pacTe-
HU YBEJIUYUBAETCS COAEpP:KaHMe 3allIUTHBIX BEIecTB (OpraHnuYecKuX KHUCJIOT,
coJieit, causu). OHU MPENATCTBYIOT PaspyIIeHNI0 IMUTOIIa3Mbl 1 00€3BPeKU-
BAIOT TOKCUUECKIeE BeIllleCTBa, 00pasyIoluecs o/ JeficTBueM BBICOKOII TeMIIe-
parypbl. OQOEKTUBHON 3aIIUTON PACTEHUU OT IeperpeBa CAYKUT yCUJIeHHAd
TpaHcIUpanus (ucmapeHure BOJAbLI MPU OTCYTCTBUU ee Aedwuimura) Gaaromaps
00JIBIIIOMY KOJUYECTBY YCTBHUIL B JIUCTHIX.
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¥ pacreHuii OyCThIHb U CTEHEH KOPOTKUU ITUKJ PA3BUTUSA IIO3BOJIAET W3-
OeraTh JeiicTBUA BBICOKMX TeMIlepaTyp. Bcsa BereTanus y HUX HTPOUCXOIUT
paHHell BEeCHOI1, a JIETHIOIO JKapy OHU IEPEKUBAIOT B COCTOAHUMN CEMSH MU
TMOA3eMHBIX IT00eT0B. OKOJOTUUECKYIO IPYIITy TPABIHUCTBIX OAHOJETHUX pac-
TEHUU C OUYeHb KOPOTKUM BEreTallMOHHBIM IIEPUOJOM HA3BIBAIOT ddemepamu
(Hanmpumep, KpyIKa, uiau BecHAHKAa). CyIecTBYIOT TaKiKe MOM00HBIE ade-
MepaM MHOTOJIETHUE PACTEHUA — dpemepoudvl, y KOTOPHIX OTMUPAET JIUIIh
HajJ3eMHasa YacThb (TIOJbIIAH, MOACHEKHUKN). A TIPU HACTYIJIEHUU 6JIarompu-
SITHBIX YCJOBUM MX KU3Hb BO3OOHOBJIAETCS 3a CUET IMUTATEJIbHBIX BEIECTB,
HaKOILJIEHHBIX B MOA3E€MHOI UaCTH.

IelicTBre BBICOKUX TeMIIEpaTyp Ha TEMJIOJI00UBLIe PACTEHUS CyOTpOoInye-
CKOT'0 ¥ TPOIIMUYECKOTO II0SICOB CHMYKAETCA 34 CUET YCUJIEHUSA OTPAYKEHUA COJI-
HEUYHBIX JIyuell U YMeHbIIIeHUs CBETOIOIJIONMIaoleil moBepxHocTu. IloBbIIe-
HUIO OTPa’KeHUs COJHEYHOTO CBETa CIOCOOCTBYET CBETJIas OKpacKa JIMCTHEB,
ux 0JecTAINAas NN OMyIIeHHAasa MOBEPXHOCTb. Y MEHbBITIEHUE TOTJIOIEeHUs CBe-
Ta JOCTUTAETCA O6Jarogapsa BUJOU3MEHEHUIO JUCTOBBIX IJIACTUHOK. ITO MOTYT
OBITH KOJIIOUKHU (KaKTyChl), YMeHBIIIEHHE pasMepa (cakcayJi), pacCeueHHOCTH
(manbMbl), cBOpaunBaHue (KOBBLIIb) JUCTHeB. IIpOTUBOAEHCTBYET IeperpeBy
pacTeHUil BEPTUKAJILHOE IO OTHOIIEHUWIO K COJTHEUHBIM JIyUYaM PaCIOJIOKEHUe
auctbeB. IIOBOPOTOM JIMCTOBOI MJIACTUHKK MOXKET IIPOUCXOAUTH U3MEHEHUe
yrja uX HaKJIOHA.

Hyosxcdarnowuecsa 6 ymepennbvlx memnepamypax u xon00ocmoixue pac-
TEeHUs, HACEJAIIINE YMEPEHHBIA U XOJIOAHBIN MOsca, BRIHYMKIAECHBI aJalTH-
pOBAThCS K HU3KHUM TeMIepaTypaM.

VY X0/I0m0CTOMKMX pacTeHUl IMPW HU3KUX TeMIlepaTypaxX MPOUCXOAUT Ha-
KOILJIeHMe B ITUTOIIJIa3Me KJIETOK ONpeAeeHHBIX BeIIeCTB, CHUMKAIONUX TOUKY
3amepsaHus BoAbl. KpaliHeli Mepoii B 00pb0e C XOJIOAOM SIBJISETCS IIePEeXO0
pacTeHUil B cocToAHMe aHabmosa (oOpaTuMas MPUOCTAHOBKA KU3HEHHBIX
TIPOIeCCOB) BCJIEACTBUE 00e3BOKUBaHUA. Hampumep, MXU U JUIMAHTHUKU MO-
TYT JJIUTEIbHOE BPEeMS HAaXOAUTHCA B TAKOM COCTOSHUMU.

Apanranuu y pacTeHui X0J0LHOTO KJIMMAaTa IPOABIAIOTCSA B Bue hopMu-
pOBaHUS KAPAUKOBbLX KU3HEHHBIX (hopM (Oepesa, uBa). BeTpeuarorcsa Takike
cmenwuwuecs (CTIaHUK KeIpOBBIN, MOMKIKEBEJbHUK TYPKECTAHCKWiI) U no-
OywKo6uOHble (BBICOKOTOPHBIE I aPKTHUUECKNEe PACTeHUA-MOAYIIIKY) KU3HEH-
Hble (pbopMmbl (puc. 6, c. 30). Takue pacTeHUs MeHBIIE IIOABEPIKEHBI BO3IEH-
CTBUIO BETpa, JIyUllle YKPBITHI CHETOM 3WMOM, IIOJIHEe HCIIOJB3YIOT TEeILIO
TIOYBBI JIETOM.

Ects mpucnocobiieHrsa, KOTOPhIe 3aIUIIAI0T PacTeHUA KaK OT BBICOKUX,
Tak W OT HUBKUX TeMmOepaTryp. VMU ABJIAIOTCS: Pa3BUTHE MOIITHONU KOPKHU
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[maea 1. OpraHuam u cpepa

CTnaHuK KefpoBbli PacTeHusi-noayLLIKm

Puc. 6. XKn3HeHHble pOpMblI PaCTEHWIN XONOAHOIO Knvmara

(HaApy:KHON YacTHM KOpBI) V JePeBbeB, MHOTOCJIOWHON MepPTBOUM ITOKPOBHOI
TKAHU Y MOJIOABIX II00EroB, 3aIUTHBIX UYEIIyH y IIOYeK, MPOUYHON KOMKYPBI
y ceMsH.

IIpucmoco6eHus SKMBOTHBIX K PAa3JUYHBIM TEeMIEPATYPHBIM YCJIOBHSIM.
Pasnoobpasue amamranuii JKUBOTHBIX K HEOJarompUATHLIM TeMIIEPATYPHBIM
YCJIOBUAM OOBSACHAETCA HaJUUYMEeM Pa3HBIX CIOCOOOB TEPMOPEryadAnuu. ¥
MOMKUJOTEPMHBIX KHUBOTHBIX HPU MHEePEOXJaKJIeHUUW ITPOUCXOAUT HAKOILIe-
HUe OMOJIOTUUEeCKUX aHTU(PU30B (BEIleCTB, MOHMMKAIOINX TOUKY 3aMep3aHus
BOJZbI) B KUAKOCTAX TeJa. ¥ apKTUUYECKMX M aHTAPKTUUYECKHX PBIO IOBBI-
IIIeHHOe CcOojlep:KaHMe TAaKMUX BEeIeCTB IIPeIsTCTBYEeT 3aTBEPAEBAHUIO UX TeJja
B XOJIOJHOII Boje.

Y HEKOTOPBIX MONKUIOTEPMHBIX KUBOTHBIX PETYJIAINA TEIJI000MeHa Ipo-
HCXOAUT OJaromapsa OCOOEHHOCTSIM CTPOEHMS KPOBEHOCHOM CHCTEMBEI.

» 310 MHTepecHo. Bosbllioe 3HaUEeHUE JJIA TEPMOPETYIANNN Y MONKUIOTEePMHBIX
JKMBOTHBIX MMEET HaJIMUNE apTEPUOBEHO3HBIX TEIJI000MEHHUKOB. COCYAbI, BHIXO-
IAINEe U3 MBIIII, TECHO COIPUKACAIOTCS C COCYyAaMU, UAYIIUMU OT KOXKU. KPOBb
KOJKM COTPEBAET KPOBb MBIIIII, U B IIyOh TeJia OHA ImocTynaetr Temioit. OTgas cBoe
TeIJIO, OXJAaKAeHHAA MBIIIIeUHAsA KPOBb BHOBh HAIIPABJISIETCA K IOBEPXHOCTH TeJia.
IIpu yBenuueHUU TeMIepaTyphl CPEABI V AIIEPUI], HAIIPUMED, YBEJIUUNBAETCA CKO-
POCTBH TOKa KPOBU IIO COCYZaM.

I moyueHns MaKCHUMAJLHOTO KOJUYECTBA TeIlla y MONKUIOTEePMHBIX
KMBOTHBIX BBIPAOOTAJINCh ABa THUIA MOBEAEHUECKUX amamlTaliuii. ITO aKTUB-
HBIM BBIOODP MecCT ¢ HamboJiee OJaroNpPUATHLIM TeMIIEPATYPHBIM PEKUMOM U
cMeHa II03.
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» 3TO MHTEepeCHO. AKTUBHBIN BHIOOD OCBEIIEHHBIX COJIHIIEM MECT XapaKTepeH
[ULA TTPECMBIKAIOITUXCS M 36 MHOBOAHBIX. [[0JIyYNB HEOOXOAUMOE KOJTUIECTBO TEIl-
J1a, JKUBOTHBIE II€PEMEIaTCA B TE€Hb WMJIU IIPAYYTCA B HOPaAX U IIOAAEPXHUBAIOT
TeMIIepaTypy 3a CUeT MBINIEYHBIX COKpariennii. CMeHa MM03 M03BOJIAET U3MEHATH
IIOBEPXHOCTH TeJIa, IPorpeBaeMyro coHieM. Hanpumep, MopcKue uryansl Ha ['a-
JIATIaTOCCKMX OCTPOBAX B MACMYPHYIO IOTOAY MPUHUMAIOT «PACIPOCTEPTHIE» O3,
BCEM TeJIOM MPUKUMAasiCh K cybecTpaTy. ITo 00ecmeunBaeT MaKCUMAaJJIbHYIO IIOBEPX-
HOCTBH o6orpeBa. IIpu meperpeBe OHU IPUHUMAIOT «TPUMOJHATHIE» MTO3BI, UTO BEAET
K YMEHBIIIEHUIO TTIOBEPXHOCTH 000TPEBa, M TEJI0 00AyBaeTcsa BETPOM.

L J

Y romoioTepMHBIX JKUBOTHBIX O0pH0Aa C ImepeoxakIeHeM UIeT 3a CUeT I10-
BBIIIIEHUA MHTEHCUBHOCTY OOMEHA BeIeCTB. ¥ MJIEKOIUTAIIIUX YCUIUBAETCS
paciiferyienie 0coboi KupoBoil TkaHU (0yporo :xupa). IIpy HUBKUX TeMmIiepa-
Typax y HEKOTOPBIX MJIEKOIUTAIOIIUX MOKET BOSHUKATH MBIIIEUHAS IPOKb.
Jpyrue *KMBOTHBIE BIIJAIOT B BUMHIOIO CIIAYKY (O6apCcyKu, exKu).

VY MeHBIIIeHNIO IIOTEePh TeIlJla ¥ TOMOMOTEPMHBIX JKUBOTHBIX CIIOCOOCTBYIOT
TEILJION30JINPYIOIe TTOKPOBBI: y IITHUIl — MIEePbEeBOM, V MJIEKOIUTAIOIINX —
BoJiocstHOII. CoxXpaHseT TelmJo M IOAKOMKHBIN Kup (JIacTOHOrHe, KUTO00pas-
HbIE). Y MJIEKOIHUTAIONINX C KOPOTKOW M PEeIKOM INepCThI0 BAKHYIO POJIb B
TEPMOPETYJIAIINN UTPAIOT COCYANCThIe peakIiuu. Paciiupenue UIN Cy:KeHUue
MEJIKUX IMTOBEPXHOCTHBIX COCYIOB KOMKM YCUJIMBAET U CHUMKAET TeIJIOOTAATY.

Jas1 TOMOMOTEPMHBIX JKMBOTHBIX XapaKTepHO TaKiKe aJallTUBHOE IIOBe-
menue. OHO MIPOSABIAAETCS B BUAE BBIOOPA MECT MOJSA 3aIlUThI OT XOJIOAA WU
JKapbl, CEB0HHBIX MUTpanuii. sJKUBOTHBIE MOTYT 3apbIBaThCA B CHEr (Kypo-
IMaTK1), 00pPasoBBIBATEH TECHBIE CKOILIEHUs 0CO0ell (MMHIBUHBI) IJIA CHUKEHU
9HEeprosaTpaT Ha TePMOPEryISIInio.

IIpu BBICOKUX TeMmepaTypax KakK y HOMKMJIOTEPMHBIX, TaK U y TOMOMO-
TePMHBIX JKUBOTHBIX TEILJIOOTAAaYUa YCUIUBAETCA 3a CUET MCIapeHus BJIaru C II0-
BepXHOCTU TeJa (MoTooTAeseHre). Biara MosKeT UCTIapAThCA Yepes CAUBUCTHIE
000JI0YKM POTOBOM IIOJIOCTH U BePXHIUE AbIXaTeJbHble MYyTH (TEILJIOBAs OJbIIIKA).

s M

B MoBTOpMM rnaBHoe. TemiiepaTypa MOKET OKa3bIBATH JIUMUTHUPYIOIEe
JIlelicTBUe Ha OPTaHU3MBbI, BJIUAA HA CKOPOCTH IIPOILECCOB KUBHELeATEeIbHO-
ctu. [lmanasoH IepeHOCUMBIX TEMIIEPATYP Y PA3HBIX BUIOB CUJIBHO Bapbu-
pyet. Ilo cmmocoGHOCTH PEeryJIupoBaTh TEeMIIEPATypPy Tejia IPU M3MeHEeHUU
TeMIepaTypbl BHEITHEN Cpelbl OPTaHM3MBbI Pa3IeAT HA HOMKUJIOTEPM-
HBIX ¥ TOMOIOTepPMHBIX. [0 MOTPeOGHOCT K KOJMUECTBY TeIJa PACTeHUS
pasmesdioT Ha TEIJIONIOOMBBIX, HYKIAIOIIUXCSA B YMEPEHHBIX TeMIepa-
TypaxX ¥ XOJOJOCTOMKMX. K pasHbIM TeMIIepaTypPHBIM YCJIOBUAM CPeIbI
Y PacTeHUU ¥ KUBOTHBIX BBIPAOOTANNCH PAB3JIUUYHBIE MPUCIOCOOJIEHUS.
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? Mposepum 3HaHUA }

Kntouesbie Bonpockl. 1. MNpmBeante npuMepbl NPUCNOCOONEHNIA XONOAOCTOMKNX PACTEHUIA K
HU3KUM Temnepartypam. 2. Kakue Tunbl NOBeJEHYEeCKUX afantauuii No3BONSIOT NOVKUIOTEPM-
HbIM XWBOTHbLIM MOMy4aTh Heobxogumoe kKonmyecTBo Tenna? 3. OxapakTepusynTe npucnoco-
6MEHNS TOMOVOTEPMHbIX XMBOTHbIX, MO3BOMNALLME UM MOAAEPXMBATL MOCTOSHHYIO Temnepa-
Typy Tena. 4. YKaxuTe, Kakve U3 nepedvcrieHHbIX XXMBOTHbIX ABMSIOTCA MOMKWUIOTEPMHbLIMM,
a Kakue — romMOoMOTEePMHbIMU: NArYLLUKA, 3asl, KT, akyna, 3Mesi, KPOKOAW, nowanb, TPUTOH,
OneHb, BOJSIK.

CnoxHsble Bonpochkl. 1. Kakne agantauum K TemnepaType WU3MEHATCH Y XMBOTHbIX YMEPEH-
HOro nosica B CBA3W C noTensieHMeM knumara? [ante aprymeHTVpoBaHHbIn oTBeT. 2. [lo-
Yyemy MepPCUKM 1 abpuKoChl (TENNOMIOBUBLIE PACTEHUS) HE MOTYT npou3pacTaTb B TYHAPE, HO
CNOCO6HbI NIOAOHOCUTL MpU npomdpacTtaHun B Benapycu? 3. B nycTbiHAX obuTaeT nucuua
(heHek, yLIn y KOTOPOW 3Ha4YMTENbHO Gonblue, Yem y nucuubl, obutawwen B Benapycu. B 10
Xe BpeMs y necua, obutatoLlero B TyHApe, YLUW MeHbLUe, YeM Y NNCULbI YMEPEHHOTO nosca.
Kak 06bACHWUTb 3Ty 3aKOHOMEPHOCTL? 4. lNoyemy pacTeHus TyHOpbl MeHee pasHoobpasHbl Mo
pas3mepam, YeM pacTeHus TPonMyecknx obnacTen?

§ 7. BnaXHoOCTb KakK 3Konornyeckuit pakrop.
Mpucnocob6neHns pacTeHUn K pas3niM4HOMY
BOAHOMY peXumy

® BcnomHure, KaKyl pofib urpaet soaa B XWU3HU paCTeHVIIZ.

m Kak Bbl gymaeTte? Kakue naMeHeHus 6yaoyT HabnogatbCs y pacTeHW, COpPBaHHbIX B OOHO
N TO Xe BPEMS, HO B MECTOOBUTaHUAX C PasfiniHbIM BOOHbLIM PEXMMOM: Ha 3a60M04eHHON
MECTHOCTM, BM@XHOM Myry v CyxofonbHOM nyry? [[ante o6bscHeHue.

B Bbl y3HaeTe 0 pas3HoO6pa3vu apjanTtauuMn pacTeHUn K pasHOoW CTerneHn BopoobecrneveHus
NX Cpefbl 0BUTaHMS.

BaaxHOCTh KaK dKOJOTMYecKHi (PpaKTOp cpeabl. B Ha3eMHBIX YCIOBUAX
BJIAYKHOCTD Uallle IPYTUX dKOJOTUUYECKUX (PAKTOPOB JUMUTUPYET POCT U Pas-
BuTHe opranusamMoB. O0BSICHSIETCS 9TO TeM, UTO BOJA UTrPaeT BasKHYIO POJIb B
ux xusuu. OHa ABJIAETCA YHUBEPCAJIbHBIM PACTBOPUTEIEM, Cpenoil mias 6umo-
XUMUYECKUX PEaKIUil B KJeTKe. MOJIeKYJIbl BOABI MOTYT HEIOCPEIACTBEHHO
y4yacTBOBATb B OOMeHe BeIlecTB. SIBIASCh OCHOBHBIM CTPYKTYPHBIM KOMIIO-
HEHTOM KJIETOK, BOZa O0YCJIOBJIMBAET UX TYPTOP. ¥ HEKOTOPHIX KUBOTHBIX
(KpyrJible ¥ KOJIbYaThle UEPBU) BOJA CJIYIKUT TUAPOCTATHUECKUM CKEJIEeTOM.
O6mamas BHICOKUM IIOBEPXHOCTHBIM HATSKEHHEM, BOJA BBLIMOJIHIET TPAaHC-
mopTHY (YHKINIO (IIepefBUKeHIe BellecTB) B opranmusMe. Biaromaps BbI-
COKOM yIeJbHOU TeIJIOeMKOCTH, TEIJIOIPOBOIHOCTU U TEIJIOTE MapooOpaso-
BaHUA BOJA o0ecIieuMBAaeT IIOJIePKaHlie TeIlJIOBOTO OajlaHca B OpraHmsMe U
IIpefoTBpAaIllaeT eTo Ieperpes.
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W3 rypca reorpaduu BBl y:Ke 3HAeTe, KaK CUJIBHO Pa3JIAYaeTCA yBIIAXK-
HEHHOCTL HAa3eMHBIX MEeCTOOOMTAHUWM B pasHbIX reorpadguueckux 3ouHax. OHa
3aBUCUT OT TOJOBOTO KOJUYECTBA OCaAKOB. VIMeIOT 3HAUEHME paclpejeieHre
WX TI0 BpeMeHaM rofia, 3amac MOYBEHHOU BJaru U 'PYHTOBBIX BOJ.

HenmocraTounas miu u30OBITOUHAS YBIAKHEHHOCTh CpeIbl — TJIaBHAS 9KO-
JornuecKas mpobJsieMa HaseMHBIX oburareseii. CTereHb yBIaXKHEHHOCTU Cpe-
bl BANAET Ha BHEITHUI OOJUK U BHYTPEHHEEe CTPOeHUEe OPraHu3MoOB. B ¢cBA3U
C 5TUM BBIIEJIAIOT PA3JINUHbIE DKOJOTUYECKNEe TPYINbl PaCTeHUI.

IIpucnocodaeHuss pacTeHNil K pa3JNYHOMY BOTHOMY pe:kuMy. B HazeMHONI
cpene 00ecIIeueHHOCTh MECTOOOUTAHNM BOLOI 1 ee JOCTYIIHOCTh HeCTa0MIbHEI.
BreipaboTka aganramuii K ge@HUIUTy BJIArM — BeAylllee HAIIPaBJIEHHE DBOJIIO-
MU PACTEeHUU IIPU OCBOEHUU CYIIH. Bce HazeMHbIE PACTEHUA IO OTHOIIIEHUIO
K BJIare IPUHATO JEJUTHh HA TPU I'PYIILI: TUTPOPUTHI, KCEPODUTHI, Me3O(MUTHI.

T'uzpogumeat (0T rpeu. hygros — BAaKHBIN, phyton — pacTeHne) — pacTeHusd,
JKUBYIIME HA CUJIBHO YBJIAKHEHHBIX ITOUYBAX U IIPU BBICOKOI BJIAKHOCTHU BO3IY-
xa. [IpemcraBuTeAMU TUTPOMPUTOB ABISAIOTCA: OCOKU, PUC, TPOCTHUK, KaTYK-
HUIa 6oJsioTHaA, nanupyc (puc. 7). OHM BCTpeuaroTcsAa BO BCeX KJINMATUUECKUX
30HaX. ['UrpoGUTHI UMEIOT MPUCTIOCOOIEHUS JIA NHTEHCUBHOM TPaHCIUPAIIUH.
Y HUX TOHKHE JHUCTOBBIE IIJIACTUHKMU C IIOCTOSHHO OTKPBITHIMU YCTHUIIAMMU.
Y HEKOTOpPHIX PACTEHUH eCThb clienu(pUUecKre «BOAAHbBIE YCThUIIA» . depes HUX
BOJla BBIJEJIAETCA B KAleJIbHO-JKUIKOM COCTOSHUMN.

Y rurpodurtos cnabo pasBUTHI MeXaHWUYeCKas TKaHb, KYTUKYyJa U DIU-
Iepmuc. B MAKOTH JUCTHEB UMEIOTCA KPYIHBIE MEKKJICTHUKU. ¥ HEKOTOPBIX
BUJIOB B KOPHAX U CTe0JIAX BO3MOMKHO Hajauuue aspenxumvt (OT Tped. aér —
BO3AYX, énchyma — TKaHb) — TKaHU, 3amacarolneil Bo3ayx (60J0THBIE T'U-
rpoduts). Cirabo pasBuTa KOpHeBad cucTeMa (KOPHU TOHKHE, UYacTo 0e3s
KOPHEBBIX BOJIOCKOB). 'MTIpodUTHI HEe CIIOCOOHBI IMTEPEHECTU AaKe HeOOJbIIOMH
HEeJJOCTATOK BJIaTH B IOYBE U OBICTPO YBSAAAIOT.

KanyxHuua 6onoTtHas Ocoka ocTpas

Puc. 7. Turpocputsl
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Kcepogumu (oT Tpeu. xéréx — cyxoii, phytén — pacreHue) — pacTeHUsd,
MIPUCIIOCOOUBIINECHA K KU3HU B 3aCYIIIUBBIX MeCTaX (CTeNu, MyCTHIHU, IOy~
MyCTHIHU, CABAHHBI, BEICOKOTOPbsA). OHU CIIOCOOHBI AJIUTEJIbHO BHIIEPIKUBATH
HEeJJOCTATOUHOE YBJIAXKHEHUE.

Y Kcepo(UTOB IPUCIIOCOOJIEHHOCTh K CYXUM MECTOOOUTAHUSIM CBS3aHA C
OTpaHUYEHNEM 3aTPaT BOABI Ha TPAaHCIUPAIUIO. ¥ OJHUX IPeACTaBUTEei OHA
COIIPOBOYKIAETCA aKTUBHBIM JOOBIBAHMEM BOJBI IIPU €€ HEIOCTATKe B IIOUBE,
a y OApyrux — CIOCOOHOCTBHIO 3alacaTh BOAY B TKAHAX U OopraHax Ha BpeMsd
3acyxu. B 3aBMCHMOCTHU OT THIIA afalTaIUi BBIAEJIAIOT ABe (GopMbI Kcepodu-
TOB — CYKKYJIEHTHI U CKJIEDPOMUTHI.

Cyrxryaenmut (OT JaT. succulentus — COUHBIN) — MHOTOJIETHUE PaCTeHU,
crocoOHBbIe 3aracaTh BOAY B CBOMX TKAHAX U OpPraHax, a 3aTeM S5KOHOMHO ee
pacxomoBaTh. B 3aBMCHMOCTH OT TOTO, B KaKMX OpraHax 3amacaercs BOZA,
pasInyaT TPU THUIA CYKKYJEHTOB: JUCTOBHIe, cTebmeBbie (puc. 8) u
KOpHEeBHIE.

CYKKyJIEHTBI MHTEHCUBHO BCACBIBAIOT BOJY IOBEPXHOCTHLIMU KOPDHAMU U
3alacaloT ee B 3amacalolleil TKaHU BereTaTUBHBIX opraHoB. IlouBeHHas Bjara
U3 TIyOOKMUX CJIOEB IOUBHI MJIsT HUX HENOCTYIHA. JDMUAEPMUC Y dTUX pac-
TeHUU TOKPBIT MOIMHON KYyTHUKYJOM. HacTo mMeeTcsa BOCKOBOU HaJET WM
rycroe omyiieHne. HeMHOTOUMCIEHHbIE YCTHUIA MOTPYYKEHHOTO THUIA THEM
yale BCEro 3aKPBITHI. ¥ CTEOJIEBBIX CYKKYJEHTOB JUCTHA PEeAYIIMPOBAHBI O
KosoueK (KakTychl). @yHKIUA (GOTOCUHTE3a Iepellia K cTe0i0, KOTOPbIi
mpuoOpes 3eJIeHbIN IBeT.

Craepogumot (or rpeu. sklerés — TBepAbI) — pacTeHUs CO CHUIKEHHON
TpaHCIUpPAIMeN U CIIOCOGHOCTHIO AKTUBHO HOOLIBATH BOJNY IIPU €€ HeJOCTaTKe

JlnctoBble (anoa) CrebneBble (KakTyCbl)

Puc. 8. CykkyneHTbl
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B mouyBe (MOJILIHB, KOBBLIb, caKkcayJs, 00AdK, uepTonoox) (puc. 9). Ouu He
3aIacaloT BJIAry Ha IIEPUOJ 3aCyXH, a HOOBIBAIOT ee M S9KOHOMHO PACXOLYIOT.
ObuTaT CKIePOPUTHI IPENMYIIECTBEHHO B CTEISAX U IYCTHIHAX, 3aCYIILINBLIX
MEeCTOOOUTAHUAX YMEPEHHOMN 30HbI.

CKJIepoUTHI UMEIOT CYXHUe KEeCTKUE JIMCThA U CTe0JIN, IOKPHLIThIE TOJICTOR
KYTUKyJoH. V3-3a CHMJIBHOTO PA3BUTUSI MEXaHWYECKUX TKAHEH IIPU BOIHOM
meduiiuTe y HUX He HaOJaomaeTcsa yBagauus. OHU MOTYT IIePEeHOCUTD IIyOOKOoe
00e3BOXKMBaHNE W 0e3 3aMeTHOro yiepOa TepArh 25—75 % BOmHOro 3amaca
(rurpourse!l BauyT npu morepe 1—2 % Boxbl).

B cusy BBICOKOU KOHIIEHTPAIIUU BEIeCTB B KJIETOUHOM COKe Y CKJIepodu-
TOB PA3BUBAETCS 0OJIBIIAS COCYIAA CHUJIA, IIOITOMY X HA3HIBAIOT PACTEHUIMIU-
HacocamMu. VX KODHH yXOAAT TIyOOKO B 3eMJi0 (y BepOJIOKbeil KOJIOUKU
IJnHa TJIaBHOTO KopHA mocturaer 15 m). Hekoropble mpeacraBuTean obpa-
3YIOT Pa3BETBJIEHHYIO IIOBEPXHOCTHYIO KOPHEBYIO CHUCTEeMY (CTeIHbIe 3JIaKH).

B mepumozbl 3acyx TpaHCIHpAaIAd YMEHBIIAETCA 3a CUeT psiga MOpPgOJIoru-
YecKHUX ajanranuii. Bo-nepsvix, y CKIepOPUTOB MeJIKHE, YaCTO B BHUIE UIJI
WJIN KOJIIOUEK, JIUCThs. OHM MMEIOT BOCKOBOM HAJIET WJIM OIIYIIeHNe U YCTHUILA
MMOTPYIKEHHOr0 Tuia. Bo-8mopuvlx, KIETKU CKJIEPOPUTOB CIIOCOOHBI YIEPIKU-
BaTh BOAY 0Jaromaps BBICOKOM BABKOCTU IMTOILIA3MBI.

Mesogpumuer (oT rped. mésos — CpegHWII) — pacTeHudA, oduTaroIue B
YCJIOBUSAX YMEpPeHHOro yBiaKkHeHusi. OHUM CIIOCOOHBI IIEPEHOCUTH KPATKO-
BPEMEHHBIN HeJLoCTATOK Bjaru. K HUM OTHOCHUTCA OOJIBIIMHCTBO JIMCTBEHHBIX
IpeBecHBIX pacTeHmii. MesoduraMu SBIAIOTCSA JYroBble W MHOTHE JIECHBIE
TPaBbl, 3JIaKHW, COPHAKU, IIOUTH BCE KYJIbTYPHbIE PACTeHUSI YMEPEHHOI 30HbI.
Iro HamboJIee PacIpOCTPAHEHHAS SKOJOIMUYeCKasa I'PYIIa PACTEHUIMA.

KoBblsib YepTononox

Puc. 9. CknepocuTbl
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ITo cpaBHeHuIO ¢ rurpopuramMu m KcepopuraMu Me30(hUTHI UMEIOT ajar-
TUBHbIE ITPUSHAKU IPOMEKYTOUHOT'O XapakKTepa. ¥ HUX YMepPeHHO pa3BUTa
KopHeBaa cucTema. Ha KOpHAX MMeEIOTCA KOPHEBbIE BOJIOCKU, B JUCTbAX —
He0OoJIBITIOe KOJIMYECTBO YCTHUIL. B 3aBMCHMOCTH OT 00ECTIEUEHHOCTHU BJIATOM
yCTBUIIA MOTYT B JIF000€ BpeMs OTKPBIBATHCA UM 3aKPBIBATHCA.

P> 310 MHTepecHO. B cemeHax y Me30()UTOB, OOUTAIOIINX B CTEIAX U IIYCTHIHAX,
COZEPYKUTCSA MHTUOUTOD (3aMeAanuTesb) mpopacTranusa. OH BEIMBIBA€TCA JIMIIH IPU
KOJIMYeCTBE OCAJKOB, ZOCTATOYHOM JJIa Bereranuu. Taxkoe mpucrocobyeHue Ipe-
JOTBpAIIlaeT IpopacTaHme CeMsH U rubesb IPOPOCTKOB B IIEPUOJ 3aCYXHU.

B lMoBTOpUM rnaBHoe. Boxa BiausieT Ha CKOPOCTH OOMeHa BeIlecTB, yda-
CTBYET B TEPMOPETYJIAIUN, BEITIOJHAET TPAHCIOPTHYIO POJIb B OpTaHU3MeE.
Ilo oTHOLIEHWIO K YBJIAKHEHHOCTU CPEebl OOMTAHUSA BBIAEJIAIOT CJIETYIO-
Iue TPYIObl HAB€MHBIX PACTEHUN: TUTPOPUTHI, KCePOPUTHI (CYKKYICH-
THI, CKJIEPOMUTHI), Me30puThl. OHI OTIMUAIOTCA IIO0 MPUCIOCOOJEHHOCTH
K PasIuyHOMY BOTHOMY DEKUMY CPEIBI.

? Mposepum 3HaHUS }

Kniouesbie Bornpocbl. 1. Kakve rpynnbl pacTeHui BbIOENAOT MO OTHOLUEHWIO K Brare?
2. OxapakTepusyinte agantauum rurpocmToB. Hasosute nx npepcrasuteneit. 3. Kakue obume
N OTNINYUTENbHBIE YEepPTbl CTPOEHUS UMEIOT CYKKYNEHTbI U CKNepoduTbI?

CnoxHble sornpockl. 1. [NoveMy 6yKeT M3 LBETKOB Kasny>XXHuULibl GONOTHOM ObICTPO YBSAAET,
a xpusaHTembl CTOAT fonro? 2. lNoyemy y COCHbl OObIKHOBEHHOW, pacTyLlen Ha necHaHoun
no4se, KOpeHb YXOAWT rNyboKo B MOYBY, a Yy pacTyllei Ha 6050Te KopHeBas cuctema no-
BepxHocTHaa? 3. lNoyemy B CTEnsX MacCoBOE LBETEHWE PaCTEHUIN HAYMHAETCH OYeHb paHO

(cheBpanb — mapT) 1 6bICTPO Npekpawaetca? JanTe apryMeHTUpOBaHHbIN OTBET.

§ 8. Mpucnoco6neHns XuBbIX OpraHN3IMoB
K Ce30HHbIM PUTMaM YCNOBUI cpeabl 06UTaHUSA

B BcriomHuTe, Kakue M3MeHeHus HabnogarTces y paCTeHMVI C HacTtynjieHMemM Xonopos, Kak
M3MeHAeTCA noBedeHne XMBOTHbIX C NMPUXOO0OM BECHbI.

m Kak Bbl nymaeTe? YTto aBnseTca I'Ipl/l‘-II/IHOI7I N3MEHEHWI, BO3HMKAIOLLMX B XUN3HEOEATENIbHOCTU
paCTeHVIVI N XUBOTHbIX NMPpU CMEHEe Ce30HOB?

B Bbl y3HaeTe 0 pa3Hoo6pa3uy Npucnoco6neHniA pacTeHUn N XXUBOTHBLIX K CE30HHBIM pUTMaM
yCIoBUM cpelbl 06UTaHUs.
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Kaxk BBI yoke 3Haere us § 5, y GOJNBINIUHCTBA KU~
BOTHBIX ¥ PACTE€HUI ITUKJ Pa3BUTHUSA IPUYPOUEH K
cesoHam roga. CUrHAJIOM JJIsI IIOATOTOBKY K M3MeHe-
HUIO Ce30Ha CJYKUT M3MeHeHUe IPOJOJIKUTEIbHO-
CTHU CBEeTOBOro nHA — ¢orornepuona. Bee pacrenus u
JKUBOTHBIE, 0OCOOEHHO YMEPEHHOT'0 KJINMAaTa, 9BOJIIO-
IIMOHHO BHIPAOOTAIN MEXaHU3MbI IIPUCIIOCOOIEHN K
CEe30HHBIM M3MeHeHUaM (haKkTopoB cpeabl. Ce30HHBIE
SIBJIEHUS B IPUPOJe M3yuaeT HayKa (PeHOJOTr U A.

ITpucnoco6seHuss pacTeHUd K CE30HHBIM PHT-
MaM YCJOBHMH cpebl OOMTaHUSA. ¥ DAaCTeHUU IIPO-
1ecChl POCTa U PA3BUTUA OIPEAEIAIOTCI Ce30HHBIMU
0COOEHHOCTAMHU KJIMMaTHUECKUX (hpaxTopoB. BecHoit
IO WX BJAUAHUEM Yy PACTeHUINl aKTUBUPYIOTCA (Du-
3UOJIOTUYECKHE IIPOIIECCh, IPUBOIAIINE K POCTY U
IIBETEHUIO, JIETOM — K ILJIOZOHOIIIEHUI0, OCEHbIO — K
auctomnany (puc. 10). OCHOBHBIM ITPUCTIOCOOTIEHTEM
pacTeHUi K 3UMHUM YCJIOBUAM SBJISIETCA UX Ilepe-
XOJI B COCTOAHUE IOKOS, XapaKTepuayrolneecs IIpe-
KpallleHeM pOCTa U 3aMeJJIeHueM OMOJIOTHUECKUX
IPOIleccoB. ¥ HEKOTOPBLIX PACTEHUH 40 HACTYILJIEHUA
X0JI00B (DOPMUPYIOTCA IMOA3EMHBIE BUIOU3MEHEH-
HbIe moberu, comepJKalliue 3almac MATATEeIbHBIX Be-
IIECTB U CIIOCOOHBIE MEPEHOCUTH HEeOJIarOIPUATHBIHN
mepuoj roga. Hampumep, y Hapiucca, TIOJbIAHA,
JUIUU 00pa3yIoTcs JIYKOBUIIBI; y KapTodessd, To-
nuHamMOypa — KJayOoHu. C HacTyIJIeHuneM 0JIarompu-
SATHBIX YCJIOBUHM OHU 00ecIieumMBalOT BereTaTHUBHOE
DPa3MHOYKEHUE.

JauHa CBETOBOTO OHA, M3MEHAOIIAACT B Teue-
HUe Tojfa, KaK Yachl, IIOKA3LIBAET PACTEHUAM JIyU-
1ree BpeMsA JJis IIepexofa K IIBeTeHUIO, IJIOJOHO-
IIeHUIO WU IJIA IOATOTOBKU K HeOJATrOMPUSITHOMY
ce3oHy. BakeH TakKe XxapaKTep M3MEeHEHUS AJIUHBI
CBETOBOro IH:A (YKOPAUMBAIOIIUINCA WJIN VIJIUHSIIO-
muiics). Hampumep, y psaga MHOTOJETHUX 3JaKOB
IepexoZ K IBETEHUI CTUMYJUPYETCHA YAJIUHEHUEM

Puc. 10. Ce30HHble M3MEHEHWSI B XU3HWU PacTeHUI

BecHa

OceHb
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CBETOBOTO JHS BECHOM, y APYTUX BUAOB PACTeHUI, HA00OPOT, AJA 3TOTO Tpe-
OyeTcs ero yKopauuBaHue. 1o Tumy GoTomepruognuuecKoi peakiiny Ha3eMHbIe
pacTeHus PasfessioT Ha TPU OCHOBHBIE I'PYIIIILI: KOPOTKOIHEBHBIE, MJIUHHO-
OHEBHBbIC I HEeUTpaJbHbIe K AJUHE CBETOBOI'O IH.

s M

» 310 MHTepecHo. KopomrxoOHe8Hble PACTEHUA IIBETYT PaHHE! BECHOU WJIU OcCe-
HBIO U HYKJAIOTCA AJIA 3TOTO B KOPOTKOU [IJIWHE CBeTOBOTO nHA (MeHee 12 u).
K HuM oTHOCATCS: 3€MISTHUKA, XPU3AHTEMBbI, PUC, COs, 600BI, CBEKJIa, XJIOIYaT-
HUK, IPOCO. /JIUHHOOHEBHble PACTEHUS IIBETYT JIETOM U HYKIAIOTCSA JJIS 3TOTO
B [UIMHE CBeTOBOro nus OoJsiee 12 u. IlpeacraBuTesiMu AJIMHHOAHEBHBIX PacTe-
HUN SABIAOTCSA: KapTodesb, POKb, AUMEHb, OBeC, MIIEHUIa, peauc. Pacrenus,
HellmpaJvbHble K OJUHE C8em08020 OHS, IIBETYT BHE 3aBUCHUMOCTH OT €ro AJIUHBI
(oryperi, MOACOJHEUHNK, KYKYypPy3a, TOMAT, TOPOX, ONYBAHUUK).

L J

Takum 06pa3oM, peryaupys AJUHY CBETOBOTO JHS B YCJIOBUAX 3aKPBHITOTO
TPYHTa, MOYKHO YCKODPATH WM 3aMEJJIATh HACTYILJIEHUE MePUoa I[BETEHUS
Yy pacTeHUil KOPOTKOTO WJHY JJIUHHOTO CBETOBOTO MHSA B 3aBUCHUMOCTHU OT IIO-
CTaBJIEHHBIX IIEJIeH.

B pasHble ce30HBI JUMHUTUDPYIOIIEE AENCTBUE HA PACTEHUA MOTYT OKAa3bI-
BaTh pasJIMUYHbIE KJINMaTUUeCKUe (DaKTOPhl — CBeT, TEMIIepaTypa, BJIaKHOCTb.
IIpucnocobyieHna K UX HENOCTATKY MM U3OBITKY B cpeje OOMTaHUA paccMa-
TpuBaguch B § 5—7.

IIpucmoco6aeHus KMBOTHBIX K CE30HHBIM PHTMAM YCJIOBHMM cpeabl 00M-
TaHUA. Y JKUBOTHBIX K HEOJATONPUATHBIM CE30HHBIM ABJIEHUAM cHOPMUPO-
BaJICh pasHOOOpasHbIe MpucIoco0JeHUA. [[JId HUX XapaKTepPHBI CE30HHBIE
0MoJIoTUYeCK e ITUKJIbI, B OCHOBE KOTODBIX JI€KAT CJOMKHBIE (DM3UOJOTUUECKIIe
MexaHu3Mbl. Tak, OTHU "KMBOTHBIE 3aIIacal0T KOPM, APYTUe — HaKaIllJIUBaIOT
Maccy, TPeThbU — 3aMeIJIAI0T MPOIEeCChl KU3HEAEATeIbHOCTH, YEeTBEPThIE —
TOBBIIIIAIOT YPOBEHBb TeIJI000pasoBaHusa. Ha IOATOTOBKY K 3uMe Tpebdyercs
IIUTEJIbHOE BpeMs AJs (PUBUOJOTUUECKOI ITepecTPOMKY opranmaMa U HaKo-
MJIEHUA HeOOXOAMMOTO 3aliaca d9HepPreTUUEeCKnX PecypcoB.

B xome sBosIonMM JKUBOTHBIE CMOTJIM BBIPA0OTATh TPU OCHOBHBLIX HYTU
MIPUCIIOCOOJIeHUA K HeOJarompUATHBIM CE30HHBIM YCJIOBUSAM CPEAbI: aKTUB-
HBIHM, IACCUBHBINA 1 n3beraHue HeOJIAroMPUATHBIX BO3IEHCTBUIA.

AKmuenbLii nymv TPUCIIOCOOIEHN OPTAaHN3MOB K CE30HHBIM KOJIe0aHUAM
SKOJIOTUYEeCKUX (aKTOPOB — 3TO, BO-IEPBBIX, MENJOKPOEHOCMb — TOAIep-
JKaHue OpPraHM3MOM TOCTOAHHOW TeMIepaTyphl TeJa 3a CUeT BHICOKOU MWHTEH-
CUBHOCTU OOMEHAa BEeIleCTB, YTO IMO3BOJISAET IPOTHUBOCTOATH HU3KUM 3UMHUM
TeMmiepaTypaM. HeKoTopble MJIEKOMUTAIONNE U ITUIBI CMEHAIOT HAPY/KHBIH
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IIOKPOB, IITO6BI YVMEHBIIINUTE TEIJIOOTAAa4Yy B
BUMHUX YCIOBUAX. ¥ HUX IPOUCXOSUT OCEHHAS
JUHbKG — CMeHa JIeTHHX IIOKPOBOB Ha 0oJiee
I'yCThbi€ 3MMHUE.

Bo-BTOpBIX, V KUBOTHBIX ITOSBUJIUNCDH IIPU-
CIIoCO0JIeH s, IIO3BOJISAIOINIE IEPEHOCUTh HEI0-
CTaTOK BJaru. Bypwie MeaBeau, CypKu, XOMSIKHI
K OCEHU CIIOCOOHBI HAKANAUBAMb OYpulLil HUp,
KOTOPBIiI 3UMOII paclIelljisgeTcs ¢ 00pa3oBaHu’-
eM BOALI. ¥ BepOJIIOZOB 3aIllachbl TAKOTO KUpa
TMO3BOJSAIT IJIUTEIbHOE BpEMSA HaAXOAUTHCS
B IyCcTbIHE 0e3 BOAbl. MejKMe JKMBOTHBLIE —
3Men, uyepernaxm, 4YJIeHHCTOHOrue — IIPpU Ha-
CTYIJIEHUU 3aCyXU NOOBIBAIOT BJIATY W3 HUIIU.

IMaccueHbiii nymsy npucrocobJeHns opra-
HU3MOB K CE30HHBIM KOJEeOAHMSIM 3KOJIOruYe-
CKUX (PAKTOPOB IIPOSBJISETCS CBOEOOPA3HBIM
IIPUCIOCOOJeHNEM K IIePEeHeCeHNI0 HebJIaronpu-
ATHBIX (PAaKTOPOB — CHOAYKOH. Cnauka — 3TO
COCTOSTHUE TTOHMIKEHHOM KU3HeAeATeIbHOCTH U
o0MeHa BeIlecTB, HACTYHAIOIee Y HEKOTOPBIX
I‘OMOfIOTepMHBIX JKHUBOTHBIX, KOr'Ja IIMIIA HNJIN
BOJla CTAHOBATCS MAJOJOCTYIHBIMIU U COXPaHe-
HIe BBICOKOM MHTEHCHBHOCTH OOMEHA BEII[eCTB
HEBO3MOKHO. Bo BpeMs CISIUKM IIPOMCXOLUT
CHIU)KEHIe TeMIIepaTyphbl Tejla Ha HECKOJIbKO
rpagycoB, HO o0bruHO He HiKe 10 °C, u Tepmope-
ryJasanusa He npexpaiaerca. Ilpu sTom aeixanme
CTAHOBUTCS PEIKUM, CepAIieOreHe 3aMe/IIsIeT-
csl, (PUBMOJOTNUECKIe IIPOIIECChl 3aTOPMAXKIBA-
oTcs. PasinuaioT 3UMHIOIO 1 JIETHIO CIAYKH.

SBUMHSASA CIOISYKa — OTHOCUTEJIHHO IIPO-
IOJIKUTEIbHBINA HeIPEePhIBHLIN COH HEKOTOPBIX
MJIEKOTIUTAIOIUX KUBOTHBIX (0Oyphble MeaBeau,
JeTyumne MBI, CYPKU, 0APCYKHU, CYCIUKH, Oy-
PYHIYKU, €K1) B 3UMHee BpeMs roga (puc. 11).
T'naBHOI npuuYnHON ABJIAETCA HEIOCTATOK KOP-
ma. Cossuka MOMKeT IJIUTHCSA OT HEeCKOIbKUX
OHeH 10 MHOTHX MeCAIleB B 3aBHCHUMOCTU OT Puc. 11. Mpvmepbl 3MHeR cnsaYku
peruoHa u BUJa OPraHU3MOB. y MmekonuTatoLmx
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» 310 MHTepecHo. Koasia u cymuarsie KpbICHI cuaT 3uMoit 6—12 nueit. Cycauk
cnuT [0 6 MecsmeB B XapaKTEePHOU I03e — CHUASA Ha 3aJHUX KOHEYHOCTAX, II0-
JIOTHYB TOJIOBY K ODIOIIKY M YKDBIB ce0a XBocToM. Hik cBOpaumBaeTca KJIYOKOM
u 3acbinaer. Jlerydas MBIIIb, 3aBEPHYBIINUCH B KPBLIbSI, B COCTOAHWUU CIIAUKU
MIPOBOAUT 0 7 MecsIleB (C OKTAOPSA IO ampesb), MOKAa HET HaceKoMbIx. CoHU
B YMEPEeHHOM KJjuMmaTe cuAT 0 8 mecsueB. CYpOK B COCTOAHUU 3aMeJIEHHOTO
o0OMeHa BeIecTB IIPOBOAUT CYMMapHO 40 9 MecsIiies.

L J

+KuBoTHEIE, KOTOPhIe BHAaLalOT B 3MMHIOIO CHAYKY, KaK IPABWIJIO, He Je-
JIAIOT 3aIlacoB OUIM Ha 3uMy. Ho OHU 3a Temioe BpeMs rofia HAKaIlJIUBAIOT B
CBOEM TeJie JKUP, IO3BOJISIONINI UM CYIIeCTBOBAThH 0e3 MUIMU 1 BOMEI.

s M

p 310 uHTepecHo. ITogKOKHBIN CJION KUpa y MeABeleil OJM:Ke K X0JIoJaM [0-
cruraetr ToamuHbl 7—9 cm. Camku HabuparoT maccy g0 150 Kr u Gosblie, cam-

1 . .
el — 10 300 Kr, mpuuem 3 BCeH Macchl IPUXOAUTCA Ha JKHP. ¥ oneneit TonmuHa

JKHPOBOTO CJIOA mocTuraer 5—7 cm. ¥ 6apCcyKOB cTapble CaMIIbLI K 3UMe HaOM-
pafoT 10 32 KIr Macchl.

L J

Haproe Bpems roma HEKOTOpPHIE I'PLI3YHLI IIEPEHOCAT B COCTOSHUU JIET -
Hell CHAYKM, IPOJOJLKAIIIENCT 10 HECKOJbKHX MecaleB. OHa BhI3BaHA
CEe30HHBIM Ae(PUITUTOM BOIbI.

151 TOMKMIOTEePMHEBIX MKUBOTHBIX (HACEKOMBIX, PbIO, 3 MHOBOAHBIX, IIpe-
CMBIKAIOIIUXCA) XapakTepHo omenenenne. Ouenenenue — COCTOSHUE PE3KO
MMOHMKEHHON JKU3HEIeATeILHOCTH, TP KOTOPOM BC€ BHYTPEHHUE IIPOIECCHI
3aMeJIAI0TCSI HAMHOI'O CHUJIbHEe, UeM IpHU casuke. TemmepaTypa Teja CHUMKA-
eTcsl 10 3HAUCHUS TeMIIePATyPhl BHEIIIHE! cpelbl, cepAliedruenne 3aMe/IJIsaeTCs
o 2—3 ymapoB, a AbIXaHue — 10 3—4 BIOXOB B MUHYTY.

3uMHee olleIeHeHNe HACTYIAeT IPU HeJOCTATKE TeIlIa, BJIaru U NI
B cpene obuTaHus. I103BOHOUHBIE KUBOTHBIE HAXONAT ce0e YKPOMHBIE MeCTa
(B HOpax, MOJ KOpSraMu, B AYILJIAX), HACEKOMBIE IPAYYTCA B 3€MJIIO, IIOJ
KOpPY [ePeBbeB, 3a0MBAIOTCA B TPEIUHLI IHEH 1 BIAAAIOT B OllelleHeHue [0 Ha-
CTYILJIECHUS BECHBI.

JleTHee omeneHeHUe y oOUTATE e KAPKUX CTPAH HACTYIIAET IIPU BbI-
ropaHnuy paCTHUTEJIBbHOCTHU M HEOOCTATKe BJiaru. Haan/IMep, CTeIIHbIE Uuepernaxm
IIpU JIeTHEM OLleIeHEeHN! KAK Obl BBICBIXAIOT — TEePSI0T MHOI'O BOZHI.

Oco0bIM IIpHUCIIOCO0IeHeM K HeOJIArONPUATHBIM YCIOBUAM SIBJISAETCSI AHA-
0103 — BpeMeHHOe COCTOSHIE OPraHmus3Ma, IIpY KOTOPOM KH3HEeHHLIE IIPoIlec-
CBbI 3aMeIJI€EHbl 10 MUHMMYMAa M OTCYTCTBYIOT BC€ BUAVMMEBIE€ IIPDU3HAKHM KHN3HU.
Anabuos xapaKTepeH B OCHOBHOM [JId CIIOP, CYXHX CEMSAH, IPOTHCTOB, JIH-
IIAHHUKOB, KPYIJILIX uepBeii. B TaKOM COCTOSHNM OHHU CIIOCOOHBI AJIHUTEIbHO
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BBIJIEPKUBATh OUeHb HUBKWE U BBICOKUE TEeMIIepPaTyphl, IePEHOCUTh OTCYT-
cTBue BoAbl. Hampumep, BBICYIIIEHHBIE ceMeHa PAaCTeHWH, CIIOPbI, a TaK:Ke
IUCTHI IPOTHUCTOB CHOCOOHBI BBIEp:KUBaTh TemiiepaTypbl Huxke —200 °C.

H3b6ezanue nebrazonpuamuovlx 6030elicmeutl — eie OANH IIYTh IPUCIIO-
c0o0JIeHUSI OPTaHM3MOB K CE30HHBIM KOJIE0AHUSAM DKOJOTMYEeCKUX (haKTOPOB.
OCHOBHBIM IPUMEPOM ABJSAIOTCSI MUZPAUUU — PETYIAPHbIE, TOBTOPSIOIINECST
U3 ToJla B TOJ CE30HHBIE IepeMeIleHUs OOJIBIIIOTO YHMCJa IITHUIl WU JPYTUX
KMBOTHBIX M3 OJHOTO MecTooOuTaHusA B Apyroe. Hambosiee n3BeCcTHBI MUTPA-
UU IITUI YMEePeHHBIX ITUPOT (?KypaBJieii, aucToB, Jebeneit, ryceir). Murpa-
MY COBEPINAIOT ¥ MHOTYE MJEeKOIHuTamIue (CeBepHbIe OJIEHU, aHTUJIOIHI
THY, KUTBI), HEKOTOPbhIE IPecMbIKAIOIuecsa (MOPCKUe uepenaxu), HaCeKOMbIe
(6abouka MOHAPX).

s B

» 310 MHTepecHo. IITuIrkl cioco6HBI COBEPIIIATH OUEHD JaIbHUE IIePeJieThl. besbie
aucThl THe3AATcA B EBpome, a sumyioT B IO:kHOII Adpuke. OTH ITUILI IBAaMKIbI
B rox mpeoxmosieBaloT nyTh B 10—15 Teic. kM. CaMble majibHUE IIepejieThl COBep-
IIAl0T MOJAPHBIE KPAUKU. OTU IITUIBI IIPOBOAAT JETO B TYHAPE, T'le BBIBOAAT
OTEHIOB, a 3uMyT B O:kHOM mosyiapuu. TakuMm o6pasom, KpayKu JBa pasa B
ron mpoJsetatoT 6osiee 17 Thic. KM. CeBepHBIE OJIEHUW C HACTYIIJIEHUEM 3UMBI MU-
TPUPYIOT M3 TYHAPHI B JIECOTYHJPY ¥ CEBEPHYIO TAWTy, IPEOAOeBasi PACCTOAHUSA
mo 500 xm.

L J

Peskoe u GbICTpOE M3MEHEHNE YCIOBUM Ccpeabl OOMTAHUSA MOKET IIPUBECTU
K TOMY, YTO CKOPOCTb IIPHUCIIOCOOUTENBLHBIX PEAKIINII OPraunu3MoB OyeT OTCTa-
BATh OT M3MEHEHUSI YCIAOBUH CPeIbl, UTO MOYKET CTATH IIPUUYNHON BEIMUPAHNS
Buga. CKasaHHOe B IIOJIHOI Mepe OTHOCUTCA U K UeJIOBEeKY.

s M

B MoBTOpPUM rnaBHoe. ¥ pacTeHui aganTanus K CMeHEe Ce30HOB IIPOSB-
JIAeTCsI MepexonoM K CJIeAVIOoInell cTaauy JKU3HEHHOTO IUKJa. BecHOU y
HUX aKTHUBHO IIPOTEKAIOT IIPOIIECCHI POCTa U PA3BUTHUS, y OOJBIIMTMHCTBA
MIPOUCXOUT IIBETEeHUE, JIETOM — ILJIOJOHOIIIEeHEe, OCEHbI0 — JucTomna (3a
WCKJIIOUeHNEM T0JIOCeMeHHBIX). OCHOBHBIM NPHUCIIOCOOJEHMEM pPaCTeHUI
K 3UMe SBJIAETCS WX MepeXol B COCTOsHUE IMOoKodA. Ilo Tumy goromepuo-
IUUYECKOUN peaKIuy Has3eMHbIe PACTeHUS PasAessioT Ha TPU I'PYIIbI: KO-
POTKOIHEBHEIE, IINHHOIHEBHbIE U HeHTpaJbHbIE K AJUHE CBETOBOTO IHS.
OCHOBHBIMU TYTAMHU IIPUCIOCOOJEHUS KMBOTHBIX K HEOJIATOMPUSTHBIM
CE30HHBIM YCJIOBUAM CPEIbl ABIAIOTCA: aKTUBHBIN MYTh (TEILJIOKPOBHOCTD,
CIIOCOOHOCTDH HAKAaIJIUBATh sKUP); MACCUBHBIN OyTh (CIIAYKA, OIlelIeHeHMe,
aHa01o3); n3beranue HeOJIATONPUATHBIX BO3AENCTBUI (MUTPAILUA).

a1
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? Mposepum 3HaHUA ]

Kntouesble Bonpockl. 1. Ha30BMTE NpUYMHY HACTynneHus nuctonaga y ApeBecHbIX ABYLOIb-
HbIX pacTeHun. 2. Kakue nyTu npucrnoco6ieHns K CE30HHbIM M3MEHEHUsM YCIIOBUI cpepbl
BblpaboTann XuBOTHble? 3. I3 npuBeOeHHOro nepeyHs XWBOTHbIX BbibepuTe Bnagawowmx: 1 —
B CnaYKy; 2 — B oueneHeHune. bapcyk, cypok, narylika, 3mes, 6ypbii MeaBedb, Yepenaxa, ex,
AllepuLa, TPUTOH, NETy4as MblLb, COHS, 6YpYHAYK, 6enbii aMmyp. Hem oTnm4aioTes 9T COCTOAHMA?

CnoxHblie Bonpochkl. 1. Kakylo ponb urpaet ynpasrieHue OJIMHOM CBETOBOrO AHS AN Tennmy-
Horo xosancrea? 2. lNovemMy acTpbl, reopruHbl U XpU3aHTEMbl LIBETYT OCEHbO, @ THOMbMaHbl U
MWOHbI — BecHOM? 3. PaspgenuTe yKkasaHHble HUXe pacTeHus Ha rpynnbl no Tuny dotoneproan-
YECKOWN peakuun: OBEC, Peamc, OdyBaHuMK, puc, KapTodesb, NPoco, orypeL, XonYaTHUK, KyKypy-
3a, TOMaT, MOACOMHEYHVK, COs, NleHnLa, ropox. HasoBute, Kakune U3 HUX He CMOTYT NIOJOHOCUTL
B Hawmx Knumatuyeckux ycnosusx. O6bscHute nodemy. 4. Kak Bbl gymaeTe, nodemy 6ypbiii
Me[Befb BNafaeT B 3UMHIOD CNsYKy, a 6ebii MeaBeab 3VMOM aKTUBEH?

§ 9. MNoHsATHMe 0 cpene Xu3HWU. BogHasa cpena XWU3HU

B BcrnomHuTe, Kakne OCHOBHblE cpenbl XU3HU CYyLLEeCTBYIOT Ha 3emne.

B Kak Bbl aymaete? Kakue 3konormyeckme (haktopbl ABASIOTCA NMUMUTUPYIOLLMMU B BOOHOM
cpene? MNMoyvemy BMOOBOE pa3HooO6pa3ne B BOAHOM cpefe HaMHOrO MeHbLLE, YeM B Ha3eMHO-
BO3LYLLUHOW?

B Bbl y3HaeTe 0 CPeAe XWU3HW U 06 OCOBEHHOCTSIX TEMMepaTypHOro, CBETOBOro, ra3oBoro u
COJNIEBOTO PEXMUMOB B BOLHOW CPEfe XM3HU.

Bam y:xe M3BeCTHO TaKoe MOHATHE, KaK «Cpela O0UTaHUSA», KOTOPOe pac-
cvarpuBajsioch B § 2. Ho ecTh ellie u moHATHE «cpela Ku3HU». Heobxoammo
HAy4YUThCA UX pasamuaTh. UTO JKe TaKoe «Cpeaa :KU3HU» 7

Cpeda s#u3nu — YacTh TPUPOJBI C OCOOBIM KOMILJIIEKCOM (DAaKTOPOB, IJIA
CYIIIECTBOBAHMUS B KOTOPOIl Y Pa3HBIX CHCTEMATHUYECKHX TPYIII OPraHM3MOB
chopMupoBaInCh CXOAHbIE aJallTal[Vu.

Ha 3emie MOXHO BBIJEJIUTH UEThIPE OCHOBHBLIE CPEIbI KU3HU: BOTHYIO,
Ha3eMHO-BO3AYIIHYIO, TOUYBEHHYIO, sKUBOU OPTraHU3M.

Bomunas cpema sanumaer mpubausuTeabHO 71 % IMMOBEPXHOCTU 3€MHOTO
mapa. Boma KakK OCHOBHOI KOMIIOHEHT BOIHOM Cpeabl mMMeeT Psn cremudu-
YECKMUX CBOMCTB: OOJIBINIAS ILJIOTHOCTH, yBEeJWUYEHUE NAaBJICHUS C TJIyOUHOI,
BBICOKAs yAeJbHAs TEeIJIOEMKOCTb, CUJIbHOE IIOTJIOIIeHNEe COJHEUHBIX Jyueii,
OTHOCHUTEJIbHO MaJjioe cofep:kanmne Kucaopona. OTaenrbHbIe BOJOEMBI pasinya-
IOTCSI II0 COJIEBOMY PEXKUMY, HAJIMUYNIO TEUCHUN U APYTUM IIapaMeTpaM.

Bce pacreHusa BOAHOI cpeAbl HasbIBalOTCA zudpogumamu (0T Tped.
hydor — Boma, phytén — pacreHue). sKMBOTHBIE OPraHM3MbI, OOUTAIOIIIIIE
B BOJHOWU cpefie, HasbIBalOTCA 2udpobuonmamu (or rped. hydor — Boja,
bios — KuBHB).
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IInmoTHOCTH BOABI — (PAKTOP, OIPEHEAIONINI YCIOBUA HePeIBUIKEHUT
BOJHBIX OPraHM3MOB M OaBJIEHHE Ha Pa3HBbIX I‘JIY6I/IHaX. HJIOTHOCTI) BOABI B
800 pas 0oJbIlle IIJIOTHOCTHU BO3AYIINHOM cpeabl. IIpecHasa Boma objaazaeT MaK-
CUMAJLHON ILTOTHOCTRIO IIpu +4 °C. B Tojiie BoAbl HaBjeHMe BO3pacTaeT Ha
1 atm xaxabie 10 M roryOuHBI. MHOTHME BOAHBbIE 0ECIIO3BOHOUHLIE KHNBOTHBIE
HCIIOJIb3YIOT IJIOTHOCTH BOJABI B KAaueCTBE OIODPHI, KaK yCJIOBUE AJIs IapeHus
B Boje. Hajnuune mMOBEPXHOCTHOT'O HATSKEHUS BOALI ITO3BOJISET HEKOTOPBIM
BOJIHBIM 0€CIIO3BOHOUYHBIM II€PeIBUTaAThCS II0 BOSHOU MOBEPXHOCTHU (BOJOMEPKHU,
BEPTAUYKH).

BOJIBHII/IHCTBO I‘I/II[pO6I/IOHTOB ABJIAIOTCA 3BpI/I6I/IOHTaMI/I II0 OTHOIIIE€HUWIO
K ILIOTHOCTU CPeIbl ¥ MOTYT OOMTATh Ha PAs3HBIX IIyomHAaX (aKyJbl, KHATHI,
MOpPCKMe KOCTHBIe pbIObI). Tak, HEKOTOphble BUABI UepBEl MOTyT OOMTaTh
KaK B NpuOpesKHOM 30HEe, TaK 1 Ha 0ojabIux riayomHax. OgHAKO HEKOTOpBIE
rUAPOOHOHTHI OOUTAIOT Ha CTPOTO OIIpeleseHHbIX IIyonHax (kambasia, CKaThbI,
Kpabbl, paKku) 1 ABJISIOTCSA CTEHOOMOHTAMY IO OTHOIIIEHUIO K IIJIOTHOCTHU BOJIBI.

TemnepaTypHbIil pesKUM BOTHOI cpeabl. B Bome TemMIiepaTypa nsMeHAeTCs
B MEHbIIIEH CTeNeHU, UeM Ha CyIlle M3-3a BBICOKOM YAEeJNbHO! TeIlIOEMKOCTHU
U TeIJIONTPOBOAHOCTH BoAbI. I[loBhImeHre TemuepaTypbl Bo3ayxa Ha 10 °C BbI-
3LIBaeT IIOBLIINIeHHe TeMmmneparypsl Boabl Ha 1 °C. C ruiyOmHOI TeMIiepaTypa
TIOCTETIeHHO CHUKaeTcsa. Ha OOJbIIUX TIyOMHAX TEeMIIePaTyPHBIN PEeKUM OT-
HOCUTEJbHO TocTosAHeH (He BbIie +4 °C). B BepxHUX cI0oAX HaAOJII0ZAI0TCS
cyTouHble u ces3oHHblie Kojebauusa (oT 0 mo +36 °C). ITocKoOJbKY B BOAHOI
cpeze TeMIlepaTypa M3MEHSETCS B Y3KOM AMAIla3oHe, TO AJS OOJBIITHMHCTBA
ruaApoOMOHTOB TpedyeTcsa crabuibHas TeMmiepaTrypa. s HUX I'yOuUTeIbHBI
make HeOOJBIIINE OTKJOHEHUS TeMIlepaTypbl, BbI3BaHHBLIE COPOCOM IIpesn-
MPUATHUAMU TEIJIBIX CTOUHBLIX BOJ. ['MAPOOMOHTEI, CIIOCOOHBIE CYIIIECTBOBATDH
mpu OOJIBIINX KOJe0aHUSIX TeMIIepaTypPhl, BCTPEUAIOTCS TOJBKO B MEIKHX BO-
moeMax, Tie u3-3a HeOOJIBIIIOro o0beMa BOIbl HAOJIIONAIOTCS 3HAUUTEJIbHbBIE
CyTOUHBbIE U Ce30HHBIE Ilepenaabl TeMIlepaTyphl.

CBeToBOIi peskuM BOGHOM cpexbl. CBeTa B BOJe MEHbIIe, UeM B BO3IyXe.
T‘IaCTL COJTHEUYHBIX ﬂyqeﬁ oTpaKaeTcd OT IIOBEPXHOCTH BOJABI, a 4aCTh IIOIJIO-
IIjaeTcs ee TOJIIeH.

DOTOCMHTE3UPYIOIINE OPTaHN3MbI B UUCTHIX BOJAX MOPEH M OKeaHOB pac-
mpoctpaHeHbl A0 rayounabl 200 M. B pekax aToT mokasaTeab KOJIe0JIeTCS OT
1,0 1o 1,5 M 1 3aBUCUT OT IIPO3PAUHOCTH BOALI. IIpo3pauyHOCTh BOABI B peKax
¥ 03epax CUJIHLHO CHUYKAETCS M3-3a 3aTrPA3HEHUS B3BEIICHHLIMM YACTUIIAMMU.
Ha rny6uny 6osiee 1500 M cBeT mpaKTUUYECKU He ITPOHUKAET.

B BogHOIi cpeme u3 aBTOTPO(OB Hambojaee HMIMPOKO MPeACTAaBICHBLI BOIO-
pociu, ¢ KOTOPBIMHU BBl MO3HAKOMUJINCH B Kypce Omojoruu 7-ro KJacca.
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YnoTpukc YnbBa

Puc. 12. Mopckue 3eneHbie BOJopocnu

3eJjieHbIe BOJOPOCJN COMEPIKAT 3€JIeHbIil, OPAHIKEBBIN 1 KeJIThIN IUTIMeH-
Tbl. OHU cHOCOOHBI K (DOTOCHHTE3Y IPU MOCTATOYHON MHTEHCHUBHOCTHU CBeTAa.
IIosToMy 00UTAIOT B MEJIKUX IIPECHBIX BOJOEMAX MM HA MOPCKOM MEJKOBOIbE.
K zesneHbIM BOZOPOCISAM OTHOCATCSA: CIIMPOTUPA, YJIOTPUKC, yiabBa (puc. 12).

Y OypwIx BOmOpOCJiei, IOMHUMO 3€JIEHOTO, COAepPsKaTcsa OYypPhIA U KeJIThIN
nurMeHTbl. OHU CIIOCOOHBI yJIaBJANBATH MeHee MHTEHCUBHOE COJTHEUHOe M3JIy-
yenne Ha rayoune 40—100 m. IIpeacraButensmu OYpPhIX BOJOpPOCTeil SBJIA-
0TCS JaMUHapuUS U PpyKyc, obuTaroliue ToJIbKO B Mopax (puc. 13).

Kpacusie Bomopocau (mopdupa, Gpuamropopa u Ap.) MOTYT KUTH HA TJIY-
ouue 1o 200 m (puc. 14). Kpome 3esieHOTO, OHU COMEPIKAT KPACHBIA U CUHUN
IINTMEHTHhI, CHOCO6HBIe YJaBJINBATh Oaxxe HEe3HAQUUTEJILHBIN CBET.

T'a3oBrbIii peskuM BOTHOM cpenbl. B BOgHOII cpesie comepskanme KUCIOPOIa
B 20—30 pa3 mMeHbIIIle, UeM B BO3AyXe, II09TOMY OH UYACTO CTAHOBUTCS JIMMMU-
TUPYIOMUM (pakTopoM. B HACHINEHHOI KUCIOPOIOM BOJe IIPU HU3KOM TeMIle-
patype coiep:kaHue ero cocrasjseT He MeHee 10 mu Ha 1 J1 BOABI.

Kucaopon moctymaer B Boay 3a cueT ()OTOCHHTE3a BOAHBIX PACTEHUIN u
CIIOCOOHOCTH KMCJIOPOJIa BO3AyXa PACTBOPATHCS B BOJe. BepxHUeE CJI0M BOIBI
Ooraue KMCJIOPOAOM, ueM HuKHUE. C MOBBIMIeHNEeM TeMIePaTypPhl U COJIeHOCTHU
BOJBI KOHIIEHTPAIIUA KUCJIOPOa YMEHbITaeTCsA. ¥ JHA BOLOeMAa KHUCIOPOI MO-
JKeT BOOOIIe OTCYTCTBOBATDL M3-3a IIOTJIOIIEHUA JOHHBIMU OTJIOMKeHuAMU. [1pu

JlamnHapwms ®dykyc

Pwvc. 13. Mopckue 6ypble BOOOPOCU
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Puc. 14. Mopckune KpacHble BOfopocnu

IeduirTe KUCJI0Poaa HAOIIOIAI0TCS 3aMO P bl (rubesib BOSHBIX OPraHu3MOB).
3uMHIE 3aMOpPBI OBIBAIOT, KOTZA BOAOEMBI IMOKPLIBAIOTCA JbAOM. JleTHHEe —
KOr/[a 13-3a BBICOKOI TeMIIepaTypbl BOAbl YMEHbBIIIAETCS PACTBOPUMOCTD KIC-
J0poJia ¥ YBeJIUUYNBAETCS €ro MOTJIOIIeHe JOHHBIMU OTJOMKeHusamu. [Ipuun-
HOl MOXKeT OBbITh M IIOBBLIIIEHNE KOHI[EHTPAIIMM TOKCHYHBLIX ra3oB (MeTaHa,
CepoBOZOPO/1a), 00PABYIOIUXCS IPU PABJIOKEHUN OTMEPIINX OPTaHU3MOB.

W3-3a HEOCTOSHCTBA KOHIIEHTPAIIMU KHCJIOPOAA OOJBITMHCTBO BOMHBIX
OPraHU3MOB II0 OTHOIIEHUIO K HeMY ABJIAOTCS 9BpudbuonTamu. Ho ecTs u cre-
HOOMOHTHI ((popesib, IIaHAPUS, JUUNHKN IIOJEHOK U PYyUYeHHUKOB), KOTOPBIE
He IepeHoCcAaT HemocTaTKa Kucaopoga. OHU SABIASIOTCA UHAUKATOPAMHU BBICOKO-
r0 COMEePyKAHUSA KUCJIOPOLa B BOJOEME.

YrieKucabIil Ta3 pacTBOPsSeTCsS B BoJe B 35 pas Jydllle KUCJI0POJa, U ero
KoHIleHTpanus B Heit B 700 pas Brilie, ueMm B Bo3ayxe. Mopckas Boga — TrJjiaB-
HBIT pesepByap yIrJIEKMCJIOTO ra3a Ha IjaHeTre. B Boge oH HaKalmiuBaeTcs 0Ja-
rogaps AbIXaHUIO BOSHBIX OPTaHU3MOB, PA3JIOMKEHNI0 OPraHNYEeCKUX OCTATKOB.
Vraekucablit ra3 obecneunBaeT (POTOCUHTE3 BOAHBLIX PACTEHUN U UCIOIb3yeTCs
mpu 00pa3oBAHUI M3BECTKOBBLIX CKEJIEeTOB 0ECIIO3BOHOUYHBIX JKMBOTHBIX.

CoaeBoii pe:xuM BogHOUM cpeabl. COJIEHOCTHh BOABI UTPAET BaKHYIO POJIb B
JKUBHU TUAPOOMOHTOB. IIpupoaHbie BOABI IO COAEP:KAHUIO COJell pPasmessaioT
Ha TPYIILI, IpeAcTaBiaeHHble B Tabauiie 1. B MupoBoM oKeaHe COJIEHOCTH
coctaBiiseT B cpegHem 35 r/in. CaMoe BBICOKOE coOep:;KaHHe coJieil B coJie-
HBIX o3epax (mo 370 r/m). Tunuu-

Tab6numa 1. CojleHOCTh MPUPOTHBIX BOJ
HBbIe 0OUTaTeJ U IPECHBIX U COJIEHBIX

BOJ ABJAIOTCA cTeHOOMOoHTaMu. OHUI Tun nmpupogTHBIX Copnep:xanue
He IIePEHOCAT K0JIe0aHUI COJIEHOCTH BOJ coueit, r/u
BOAbI. IBPUOMOHTOB CPABHUTEJIHHO Tpecuzre Meree 0.5
HeMHOro (yropb, KOJIIOIIKA, JO- ComoHOBATLIe 0.5—16 ’
coch). OHU MOTYT JKUTH KaK B IIpec- CoueHbIe B,onee 16

HOI, TaK W B COJIEHOI Boje.
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B MoBTOopuM rnaBHoe. Ha mianere 3eMJisi BBIAEJAIOT YEThIPE OCHOBHBIE
cpenbl KU3HU: BOAHYIO, HAa3eMHO-BOSAYIITHYIO, IIOUBEHHYIO U JKUBOUM OP-
raHusM. BogHaa cpega mMeeT OOJIBIIYIO IJIOTHOCTb, BBICOKYIO YIEJIbHYIO
TEIJIOEMKOCTh, CHUJIBHO IIOTJIOIIAET COJHEUYHBbIE JIYUU, COMEPIKUT OTHOCHU-
TeJIbHO MaJioe KOJIMUYECTBO KUCJIOPOJa, HO MHOTO YIJIEKMCJIOTO Tasa, JaB-
JIeHre yBeanmumBaeTcsa ¢ raybuHoit. IlmorHOocTs Boasl B 800 pas GosbIire
IJIOTHOCTHY BOBAYIITHOM cpeabl. B BOAHON cpefie JMMUTUPYIONINM (PAKTOPOM
ABJIAETCA KUCJI0poxA. TeMmepaTypHBIA PEsKUM B BOJ€ OTHOCUTEJIBHO IIOCTO-
AHHBIT. POTOCHMHTE3UPYIOIIE OPTAHU3MbI B UMCTHIX BOJAaX MOPEN 1 OKea-
HOB pacmpoctpaHeHbl 10 riryouabl 200 m. ITo comep:kaHuio coJieii IPUPOI-
HbIe BOJbI Pa3AeJIA0T HA TPU TPYINbI: IPECHBbIEe, COJIOHOBATHIE U COJIEHBIE.

? Mpoeepum 3HaHUA }

Knroueble Bonpocskl. 1. [lante onpegeneHne noHATUA «cpefa XuU3HW». Yem 3T0 MoHATME OT-
iM4aeTcsa OT MOHATUA «cpefa 0buTaHusA»? Kakue cpefibl XXM3HU MOXHO BbIOENUTb Ha MnaHeTe
3emna? 2. [lo Kakon rmy6uHbl MOTYT ObITb pacnpocTpaHeHbl POTOCMHTE3VPYIOLLME OPraHN3Mbl
B MOpsiX 1 okeaHax? lMoyemy? 3. Ha3oBWTe COCTaB MUIMEHTOB Yy BOAOPOCIEN, 06UTAOLLMX Ha
Q pasHon rnybuHe MOpen 1 okeaHoB. Yem 0OyCroBfieHO pasnuuyne coctasa?

CnoxHble Bornpochkl. 1. YKkaxuTe UCTOYHMKM Kucnopoda W yrnekucnoro rasa B soge. Co-
JepXaHne Kakoro M3 rasoB SBMSETCA NMMUTMPYIOLLUM (hakTopom u nodemy? 2. Hasosute
MPWYMHBI 3UMHUX U NETHUX 3aMOpoB pbib. MNpeanoxuTte nnaH MeponpuAaTUIA, NMO3BONSIOLLMX
WX NpefoTBpaLLath.

§ 10. AganTaumMm opraHU3MOB K XXU3HU B BOofe

B BcriomHuTe, Kakne XWBOTHbIE M pacTeHus O6UTalT B BOOHOW CPefe >XU3HW.

Q ® Kak Bbl pymaete? bnarogaps Kakum 0CO6EHHOCTAM CTPOEHWS BOLAHbIE XXUBOTHbIE HE TOHYT
n MOryT obutaTb Ha pasHou rnybuHe?

B Bbl y3HaeTe 06 3KONOrMYECKUX rpynnax BOQHLIX OOWUTaTener U mx agantaumsx K XU3HWU
B BOJOHOW cpepe.

JJ1st BOGHOM cpelbl "KU3HU XapaKTepHO 00JIbIIoe pasHoobpasue aBTOTPOd-
HBIX W reTepoTpodHBIX opraHu3aMoB. HamboJiblllee pasHooOpasue BUIOB Ha-
0Js0jaeTcsAa B TPOIIMUYECKUX U CYOTPOIMUECKUX MOPSAX Ha IIyOmHe, He IIPEeBbI-
mrarorrein 200—500 M.

ApganTanum pacTeHU# K KU3HU B Boje. B coleHBIX BOAAaX M3 MHOTOKJIE-
TOYHBIX aBTOTPO(MOB 00UTAIOT TOJIBKO BOmopocau. K m3aMeHeHUI0 cocTaBa CoJI-
HEUYHOTO CIeKTPa B 3aBUCUMOCTH OT TJIYOWMHBI OHU IIPUCIOCOOUINCH IyTeM
M3MEeHEeHUs COCTaBa CBOMX HUTMEHTOB (cM. § 9).
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Okpyrnble
NCTbA

CpenoBngH
NNCTbA

JleHToByAHbIE
nMcTbst

Puvc. 15. Mopdhonoruyeckoe pasHoo6pasue NUCTLEB Y CTPenonucTa, pacTyLiero Ha cylue,
4aCTUYHO UMM MOJMHOCTLIO MOrPYXXEHHOro B BOAY

B mpecHBIX BojoeMax B CTeOJIAX PaCTeHUH c1abo pasBUTHI MeXaHUUYECKUe
TKaHu. Hampumep, ecoii M3BJIEUL U3 BOAbI KYBIIMHKY 0eJIyI0 UJIN KYOBIIIKY
JKEeJITYI0, TO UX CTebOJIM IMTOHUKAIOT WM He CIOCOOHBI HMOIJEP:KUBATH IIBETKU B
BEePTUKAIBHOM HoJ0KeHur. Omopoil AJIst HUX CIAYIKUT BOJA 34 CUET ee BBICOKOIT
TIJIOTHOCTH.

Apmanranueil K HeIOCTATKY KKCJIOPOJA B BOJEe ABJISIETCA HaJIUUYME B opra-
HaX BOJHBIX PACTEeHUI BO3AYXOHOCHOU TKaHM (a9 peH XU M bI). MuHepaabHbIe
BeIllecTBa HAXOIATCS B BOJIe B PACTBOPEHHOM COCTOSHUM, IIOTOMY cJaabo pas-
BUTHI IIPOBOAAINNE TKAHM U KOPHeBas cucTeMa. KOpHU MOTyT BOOOIIe OTCYT-
cTBOBaTh (BOMb(pUA OGeCKOpPHEBAs) JUOO CAYKUTL TOJBKO AJA 3aKpPeIlIeHNs
B cyOcTpaTe (poros, CTPEJIOJNCT, YacTyXa), IIO9TOMY KOPHEBBIX BOJIOCKOB Ha
KOpHAX HeT. JIucTba uallie TOHKHE U AJWHHBIE JUOO CUJIBHO pPacCeyeHHBIE.
Yerbuiia y miaBamoIUuX JUCTheB HAXOAATCSA HA BepXHEH CTOpPOHe, a Y IIOTrpy-
JKeHHBIX B BOJIY — OTCYTCTBYIOT. /711 HEKOTOPBIX PACTeHUH, UMEIOINX TOTPY-
JKEeHHBbIe B BOAY W HAJABOJHBIE JIMCThA (KYBIIUHKA, CTPEJIOJUCT), XapaKTePHO
HaJIn4uue JINCTheB pasdHou ¢opmsbl (puc. 15).

IIpinbIta, TIJIOABI ¥ CEMeHa BOAHBLIX PACTEHUI IMPUCIIOCOOJEeHBI K pPacIipo-
cTpaHeHunio Bomoli. OHU MMeIOT HPOOKOBEIE BBIPOCTEI MJIN IIPOYHBIE 000J0UKH,
IpeaoTBpalaolre IoNagaHrie BOAbI BHYTPh W 3aTHUBAHIE.

Apmanranuun :KMBOTHBIX K KH3HM B BoJe. B BoaHOII cpejie "KUBOTHBIN MUP
O0osee OoraT, ueM pacTuUTeNbHBIN. [IOCKOJBKY KUBOTHBIE OTHOCATCA K TeTe-
porpodaM M COJTHEUHBLIN CBET He SABJISAETCA AJS HUX YCJIOBHUEM CYIIIEeCTBOBA-
HUSA, TO OHM 3aCeJUJN BOLHYIO CPeAy OO CaMbIX OoJbIIuX riyoumH. Ilo Tumy
aganTanuii TUAPOOMOHTOB PABAEJAIOT Ha CIAEeAYIOIIE dSKOJOTUUYECKHEe TPYIIITHI:
IJIAaHKTOH, HEKTOH, OEHTOC.

IThankmon (ot rpeu. planktés — mnapsaimii, Gay:KIalONnNii) — opra-
HU3MBI, OOMTAIOIIME B TOJIIE BOABI U IEPEIBUTAIOIIUECS IIOJ HeHCTBUEM
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CM¢)0H0(*)-opa
- NopTyranbCKui
Mepy3a kopHepoT KpeBeTka Kopabnunk

Puc. 16. Mpeactasuteny nnaHKToHa

ee Toka (puc. 16). Croma oTHOCATCA KUIIIEYHOIIOJOCTHBIE, MEJKNE paKkooopas-
HbIe, JUUYNHKU HEKOTOPBIX APYruxX 6eclI03BOHOUYHBLIX. Bce mMx amamnTanuu Ha-
IIpaBJIeHbl Ha MIOBLIIIIEHNE [IJIaByUYeCTH Teja: 1) yBelnueHre IOBEPXHOCTH TeJja
3a CUeT CILJIIOIVBAHUA U YAJUHEHUA (POPMBbI, PA3BUTHUA BHIPOCTOB 1 IIETUHOK;
2) yMeHbINIeHNWe TJIOTHOCTU Tejla B CBA3U C PeNyKImell CKeJjieTa, HaJIUYUeM
JKHUPOBBIX KaIlleJib, IIY3BIPBKOB BO34yXa, CJIM3MUCTHIX YEXJIOB.

Hexmon (oT rpeu. nektés — miaBaloIuil) — OPraHU3Mbl, OOUTAIOIINE B
TOJIIIE BOABI ¥ BeAylle aKTHUBHBLIN 00pas kusuu. [IpercraBuTenaMu HeK-
TOHA SABJAIOTCA I'OJOBOHOTHE MOJLIIOCKM, PBIObI, KUTOOOpasHbie (puc. 17).
IIpoTHBOCTOATH TEUEHUIO UM IIOMOTAIOT aJalTAIlluy K aKTUBHOMY IIJIaBAHUIO U
YMEHBIIIEHUIO TPEHNUA Teia. AKTUBHOE ILJIaBaHUe JOCTUTAETCS 34 CUET XOPOIIIo
pPasBUTOM MYCKyJaTypbl. IIpu 9TOM MOTYT MCIIOJIB30BATHCA SHEPTHUs BBHIOpA-
CLIBAEMOIl CTPYU BOABLI, M3TrMOaHMe TeJja, IJIaBHUKHI, JIACTBI. Y MEHBLIIEHUIO
TPEHUS TeJia CIIOCOOCTBYIOT: o0TeKaeMasa hopMa Teja, 3JIaCTUYHOCTh KOMKHBIX
TIOKPOBOB, HAJIWUNE HA KOKe UelIyu U CJIU3U.

Benmoc (ot rpeu. bénthos — riaybmHa) — OpraHU3Mbl, O0UTAOIIIME HA JHE
BOJOEMAa WJIM B TOJIIIe JOHHOTO rpyHTa (puc. 18).
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W

MnoTBa

Pwvc. 17. MNpepcTraBuTeny HEKTOHa

Mopckue nunumn

Pwvc. 18. MNpepncTasutenn 6eHToca
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o

Js OEHTOCHBIX OPraHM3MOB XapaKTEpPHBI aJalTallii, KOTOPbhIe HaIpaB-
JIeHbI Ha YMEeHbIIIeHNe IJIaByYeCcTH:

1) yTa:KeleHMe Tesa 3a CUeT PaKOBUH (MOJIIIOCKM), XUTUHU3UPOBAHHOMN
KYTUKYJBI (paKku, KpaObl, OMaphl, JIAHTYCTHI);

2) sakpelieHue Ha JOHHOM CyOGCTpaTe € IIOMOIIBIO OPraHOB (PUKCAI[UU
(IpHCOCKU y TMHUABOK, KPIOUbA Y JUUMHOK PYYEHHUKOB) WM YILIOIEHHO-
ro teja (ckar, kambasa). HekoTopnle mpeacTaBuUTeNIM 3apbIBAIOTCS B I'PYHT
(MHOTOIIIETUHKOBBIE UEePBU).

s M

B MoBTOpPUM rnaBHoe. B cosleHBIX BoJaX OOMTAIOT TOJBKO BOJOPOCIH, CO-
Jepoxaliie IMUPOKUHA CIeKTP (DOTOCHHTETUUYECKINX MUTIMEHTOB. B opranax
pacTteHuii, oOMTAIOININX B IPECHBLIX BOJOEMAaX, MMEETCS BO3IyXOHOCHAS
TKaHb (a9peHXmMa), HO cJa00 PasBUTHI MeXaHNUECKHe UM IIPOBOIAIIME
TKauu. KopHeBas cucTeMa JUIleHa KOPHEeBBIX BOJOCKOB JIT6O OTCYTCTBY-
er. Ilo xapaxTepy agmamTaiuiii BOLHBIX JKHUBOTHBIX Pa3fejdoT Ha TPHU
OCHOBHBIE 9KOJIOTMUECKHUEe I'PYINbI: IIJIAHKTOH, HEKTOH, OEHTOC.

? Mpoeepum 3HaHUA ]

KnioyeBbie Bonpochkl. 1. Ha3oBuTe TkaHM 1 opraHbl, KOTOpble Cabo pas3BuTbl Y BOAHbLIX pac-
TeHnn. O6bscHUTEe noyvemy. 2. Pacnpepenute nepeyvcrieHHble pacTeHUs Ha rpynnbl: rMapo-
uTbl 1 rurpodmTsl. MNywmua, paecT, anopes, 0coka, KyBLUMHKA, puc, pscka, nanvpyc. 3. U3
NepeynCIIEHHbIX XUBOTHBIX BbIGEPUTE MPEACTaBUTENEN HEKTOHA: Kanbmap, Mely3a, kambana,
OCbMWHOT, KpEBETKa, MOPCKOW €X, COM, AefibdvH. 4. YCTaHOBUTE COOTBETCTBME MEXMY 3KO-
NOTMYECKUMM TPYNNaMn BOOHbIX 06UTATENEN U UX NPeaCcTaBUTENIMU. DKONOrMYecKne rpynmbl:
1 — NNaHKTOH; 2 — HEeKTOH; 3 — 6eHTocC. lNpeactaButenu: Wyka, Meay3a, kambana, oCbMu-
Hor, Kpab, gadHus, pak-oTLENbHYK.

CnoxHblie Bonpochkl. 1. OnuwunTe pacnpegeneHne XmBbiXx OpraHn3MoB B BOQHONW cpede M no-
AICHUTE, OT Kakux PU3NYECKMX U XUMUYECKUX (DAKTOPOB OHO 3aBUCUT. 2. [1o4eMy XMBOTHbIN
MWp B BOOHOW Cpefie HAMHOro 6orade, YeM pacTUTenbHbI? [avte apryMeHTMpoBaHHbIA OTBET
C y4eTOM MX MOPGOPU3NOIOTMHECKUX OCOBEHHOCTEN.

§ 11. HazemHo-BO3AYyLIHAA cpeaa XNU3HW.
ApanTtauMm opraHM3moB K XXU3HM
B Ha3eMHO-BO3AyLLHOW cpefe

B BcrnomHuTe, YeM BO3[yX MO CBOWCTBAM OTNMYAETCA OT BOABI.

B Kak Bbl aymaete? Kakol u3 (pakTOPOB Ha3EeMHO-BO3QYLUHOW Cpefdbl XW3HWU sABMSeTcs
OCHOBHbIM NIMMUTUPYIOLLMM (haKTOPOM U MoYeMy?

B Bbl y3HaeTe 06 0COGEHHOCTSAX YCMOBMM B HA3EMHO-BO3AYLLUHOW Cpefie XU3HM 1 agantaumax
OpPraHM3moB K 3TWM YCIIOBUAM.




§ 11. HasemHo-BO3AyLWHaa cpena Xn3Hu

B xo0pe sBosIOIIMY Ha3eMHO-BO3IYITHAA Cpefia KU3HU Oblla OCBOE€HA opra-
HU3MaMU MO03Ke, ueM BogHasd. OTIn4YuTeJbHBIMU OCOOEHHOCTAMU Ha3eMHO-
BOBIYIITHOM CPeAbl SBJISIOTCSA: BBICOKAS MHTEHCUBHOCTD CBeTa, 3HAUNTEIbHBIE
KoJsiebaHUsA TeMIIepaTyphl M BJIAYKHOCTH BO3AyXa, €r0 HMU3KAas IIJOTHOCTL U
IaBJIeHUWe, BBICOKOE cofep:kaHme Kuciaopoga. Ilpu sToMm HabomaeTcs XOpo-
110 BBIPA’KEHHAasA 3aBUCUMOCTb KOJUYECTBEHHBLIX 3HAUEHUI 9THUX (PAKTOPOB
OT reorpadUUecKOoro IOJ0KEeHU MECTHOCTH, CMEHBI Ce30HOB U BPEMEHU CYTOK.

l'azoBbIil pe:xuUM HA3€eMHO-BO3IYIIHOH cpeabl. OTHUM 13 KOMIOHEHTOB
HA3eMHO-BO3AYIIIHON Ccpeabl ABJIAETCSI BO3AYX (CMeCh Pa3JMUYHBIX Ta30B).
Bosayx obsiajaeT HU3KOM MJIOTHOCTBHIO, IIO9TOMY HE MOJKET BBIMIOJHATH QYHK-
WO OTIOPHI AJIA OPraHM3MOB (3a MCKJIOUEHHEM JETAIOINX HACEKOMBIX U
ntuit). IMeHHO HUBKas IJIOTHOCTh OMpeesseT HEe3HAUUTEJIbHOE COIPOTUB-
JeHWe BO3AyXa IPHU MepeJBUKEHNY OPTaHN3MOB 110 TOBEPXHOCTHU ITOYBHI. B TO
JKe BpeMs 9TO 3aTPyIHSEeT WX IepeMellleHre B BePTUKAJIbHOM HaIpPaBJIEHUU.
Huskas mioTHOCTH Bo3Myxa 00yCJI0BIMBaET TaK:Ke HU3KOe JaBJieHe Ha CyIle
(760 MM prt. ct. = 1 arm). C yBesnueHHEeM BBICOTBHI HaJ YPOBHEM MOPS JaB-
Jeumne yMmenbIaercsa. Ha BwicoTe 5800 M oHO paBHSAETCS JHUINL ITOJIOBUHE
HOpMaJsibHOTO. HU3KOE MaBjeHre MOKET OrPAaHMUYMBATEL PACIIPOCTPaHEHUE BU-
OB B ropax. I[yig GOJBIIMHCTBA TO3BOHOUHBIX BEPXHAS I'PAHUIA JKU3HU Ha-
xXoguTcsa Ha BbIicoTe oKosio 6000 m. CHu)keHMe OaBJIeHUs BJIeUET 3a cO0OM
YMeHbIIleHe 00eCIIeYeHHOCTH KUCJIOPOAOM UM 00e3BOKMBAHUE OPTaHU3MOB
JKMBOTHBIX 34 CUET yJallleHUs AbIxaHusdA. [[puMepHO TaKue Ke IIpeesbl mpo-
IBU)KEeHUA B rOphbl pacTeHui. HecKosbKo 6ojiee BHIHOCIMBLI YJIEHUCTOHOTHE
(HOTOXBOCTKH, KJEIIH, ITayK1), KOTOPbIe MOTYT BCTPEUAThCA AaKe Ha JIEJHU-
KaX, BBIIIE I'PAHUIILI PACTUTEJIbHOCTH.

Bosayx meHbIlle, ueM BOZA, MPEIATCTBYET IMMPOHUKHOBEHUIO COJIHEUHOTO
cBeTa, TaK KaK mMeeT 00jee BBHICOKYIO IIPO3PAYHOCTD.

» 310 uHTepecHo. I'azoBEIil cocTaB aTMochephl ABISAETCA BAKHBIM KJINMAaTHUe-
ckuM parTopoMm. IIpumepro 3—3,5 Mapa JyieT Hazax armocdepa cogepskaia a3or,
aMMUaK, BOJOPO, METaH 1 BOJASHOM ITap, a CBOOOAHBIN KMCJIOPO B Hell OTCYTCTBO-
BaJi. CocTaB aTMocephI B BHAUUTEIHHOM CTEIEHU OIIPENEANCA ByJIKAHUIECKUMU
rasamu.

B macrosiiee Bpemsa aTMmoc@depa COCTOUT B OCHOBHOM 13 a30Ta, KHCJI0poaa
Y OTHOCHUTEJIbHO HEeOOJBIIIOr0 KOJIMYecTBa aproHa M YIJIeKMCJIOTo rasa. Bcee
OoCTaJIbHEIE I'a3bl COAEPIKATCSA B aTMoc(depe B CIEHOBBIX KOJHMUECTBAX.

Kucaopon u yriaexkucablii ras, Kak IPaBUIO, He ABIAIOTCA JUMUATUPYIOIH-
Mu pakTopaMu: KMCJIOPOS — M3-3a IOCTOAHHO BBICOKOTO COAEPKaHUA B BO3-
nyxe, a YrJIEKUCJBIA ra3 — u3-3a 00JIBIIION CKOPOCTU BO300OHOBJIEHU . BamHoe
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3HAUeHUeEe AJIA OPraHM3MOB MMEET OTHOCUTEJIhHOE COJep:KaHme KHCJI0poja U
yriexucyoro rasa. Kak BblI y:Ke 3HaeTe M3 Kypca Oouosgoruu 9-ro Kjaacca, OT
WX MapIrajJbHOTO AAaBJCHUSA 3aBUCUT 3(POEKTUBHOCTh ra3000MeHa B JIETKUX.

ComepskaHue YII€KHUCJIOTO Ta3a MOKET UBMEHATHCSA B OTAEJIbHBIX YUaCTKaX
MPU3EMHOT'0 CJI0S BO3AyXa B JOBOJBHO 3HAUUTEJILHBIX Ipemeaax. Hampumep,
IpU OTCYTCTBUU BeTpPa B IEHTPE OOJIBIIINX TOPOJOB €ro KOHIIEHTPAIlusS BO3-
pacTaeT B JeCATKU pas. ITO MPUBOIUT K PA3BUTHUIO TUTMOKCUU (CHUKEHUIO
COMlePyKAaHUA KIHCJIOPOLA B OprammaMe) U OOOCTPEHHUIO CepAedHO-COCYIUCThIX
3aboseBaHuil y Jrogeii. HachbilieHre Bo3ayxXa YIVIEKHCJIBIM Ia30oM BO3HUKA-
eT B 30HAX BYJKAHUUYECKON aKTUBHOCTHU, BO3JIe T€PMAaJbHBIX HCTOYHUKOB U
IPYruX IOA3E€MHBIX BBIXOJOB 3TOr0 rasa. Huskoe comep:kaHue yIrJIEKHCIOr0
rasa TOPMOSBHUT IIpoliecc (QOTOCUHTE3a. B yCI0BUAX 3aKPBITOTO TPYHTA MOKHO
MOBBICUTH CKOPOCTH (DOTOCHMHTE3a, MCKYCCTBEHHO YBEJIMUYMBAA KOHIIEHTPAIIUIO
YIJIEKHCJIOTO ra3a. ATUM IIPUEMOM II0JIL3YIOTCA B IPAKTUKE TeILIMYHOTO 1 OpaH-
JKeperHOr0 X031CTBA.

MosekyaApHBIA a30T BO3AyXa M3-3a MAJIOM XMMUUYECKOW aKTUBHOCTU He
IOCTYIIeH AJISI 9YKAPUOT, HO P IPOKapPUOT (KI1yOeHbKOBbIe 0aKTepUu, a30TO-
O0axTep, MuaHobaKTepun) 06JIaTal0T CIIOCOOHOCThIO CBSI3LIBATEL €T0 1 BOBJIEKATh
B OMOJIOTMUECKHUU KPYyroBopoT (0moJoruuecKasa a3soT@PUKCAILU ).

B kauecTBe mpumeceii B BO3AyxXe IPUCYTCTBYIOT BOASHBIE IIapbl U pas-
JUYHBIE 3aTPASHUTENIN. 3a IocieHee CTOJIeTHE B Pe3yabTaTe X03sICTBeHHOM
IesTeIbHOCTA UYeJIOBEKAa WX COMep:KaHue B
atMmoc(pepe pesxo moBbicuaoch. Cpenu 3a-
TPA3HUTENeN Bo3AyXa Hambojee OIMacHBIMU
SABJIAIOTCSA: OKCHUIBI a30Ta U CepPbhbl, aMMUAaK,
dopManbaerus, TAMKeJble MeTAJJIbl, yrJe-
BOZOPOAbI. HEIHE :KUByIIMe OPTaHU3MbI He
mpucrocobysieHbl K HuM. [lo aTol mpuumHe
sarpsisHeHue atrMochepsl ABIAETCA II00ab-
HOIT 9KOJIOTUUYeCKOIi mpobimemoii. [l1s ee pe-
IeHuA TpeOyeTcAa OCYIIeCTBJIEHUE MPUPO-
IOOXPAHHBIX MEPOIPUATUHA HA YPOBHE BCEX
TOCYZapcTB 3€MHOTO IIapa.

Ilepemelrienue Bo3ayXa B TOPU3OHTAJb-
HOM HAIIpaBJEHUN U3 00JaCTH BBICOKOTO
aTMoc(pepHOro AaBjeHuS B 00JiacTh OoJjee
HUBKOTO — BeTep — SABJIAETCA OJIHUM

Puc. 19. Kegp ¢ dnarosoi KpoHow,

PacrosoXeHHON B COOTBETCTBUM
C MPENMYLLECTBEHHBIM U3 BHAYMMBIX 3YKOJOTMYECKUX (PaKTOpOB

HarnpasfieH1eM BETPOB Ha3eMHO-BO3IYIITHON cpeabl. Berep MosKerT
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BBI3LIBATH IIepeMeIlleHre MeCKOB B HYCThIHAX (mecuamblie O0ypu). OH cioco-
0eH BBIAYBAThL OPraHMYECKNe UYACTHIILI IIOUBBLI Ha JIIOOOM peJsbede, CHUMKASA
mIomopoaue 3eMesJb (BeTpoBad 2po3usd). Berep okasbIBaeT MexXaHUUeE-
cKoe BozzeilicTBue Ha pacteHus. OH cmoco0eH BBIZBIBATH BETPOBAJIBI (BBHIBO-
paumBaHUe JePEeBbeB C KOPHAMM), OypesoMbl (IIepeoMbl CTBOJIOB IePEeBLEB),
nedopMalnio KpoHbI nepeBbeB (puc. 19). Ilepemelrienme BO3AYIITHBIX MAace
CYITIECTBEHHO BJIMSET HaA paclpeeieHre OCaaKOB M TEeMIIePATYPHBIN PeRUM
Ha3eMHO-BO3IYIITHON CPEJIbI.

BomHasIil pe:xuM Ha3eMHO-BO3IYLIHOM cpensl. I3 Kypca reorpaduu B 3HA-
eTe, UTO HA3eMHO-BO3AYIITHAS CpeJa MOYKeT ObITh KaK IIpeJebHO HACBHIIIeHA
BJIaTOM (30HA SKBATOPUAJBHBLIX JIECOB), TAK U OUYeHb OeJHA €0 (IIyCTBHIHU).
Ocagku pacupefesioTcd HEPAaBHOMEPHO KaK IO ce30HaM, TaK U II0 reorpa-
(puueckum 30HAM. BiaasKHOCTH B cpefe KojebjeTcs B IMMPOKOM AHAMIA30HE.
OHa ABJSETCA OCHOBHBIM JUMHUTHUPYIOITUM (PaKTOPOM MIJs >KUBBIX oOpra-
HU3MOB.

TemMnepaTypHbIii pesKMM HA3€eMHO-BO3IYIIHOW cpenbl. Temmeparypa B
HAa3eMHO-BO3AYIITHON cpele MMeeT BhIPAKeHHYIO CYTOUHYIO M CE30HHYIO IIe-
puogmuHOoCTh. OpraHu3Mbl afalTUPOBAINCHL K HEW ¢ MOMEHTa BBIXOMa »KU3-
HU Ha cymry. [losTomy TemmepaTypa pe:ke, 4YeM BJIAMKHOCTD, IIPOABJSIET cebs
Kak JUMHUTHPYIOHUA (akTop. OAHAKO B BRICOKUX IIMUPOTAX JUMUATHPYIOIEe
IelicTBUE TeMIIepPaTyphl yCUIUBaeTcA. R13HeIeaATeIbHOCTh OOJIBIITNHCTBA OP-
raums3MOB OrpannueHa TeMmiepatrypuabiM naTepBasoMm ot 0 mo +40 °C. Muorue
Ha3eMHbIe OPTaHU3MbI CIIOCOOHBI MEPEHOCUTH OTPUIIATENbHBIE TEMIIEePaTypPhI
B HEAKTHUBHOM COCTOSITHUM.

Bosnyx, B oTaimuue OoT BOLHOII cpenbl, 00JiafaeT HU3KOM TEILIOIPOBOLHO-
CTHI0O M HUBKOU yIEeJbHOU TeIJIOeMKOCTHIO, UTO O0YCJOBJIMBaeT OLICTPOE Ha-
rpeBaHVe U OXJaKJAeHUe BOBAYIIHBIX Macc. IIoaToMy y JKMBBIX OPraHM3MOB
B CBSI3U C OTUM BOBHUKJU COOTBETCTBYIOIIME aJallTAIlN.

Apanranum pacTeHMii K KU3HM B Ha3eMHO-BO3TymIHoii cpeme. C BBIXO-
IOM pacTeHUIl Ha CyIlly y HUX IOoABUINCHL TKaHu. CTpoeHUe TKaHell pacre-
HUH BBI M3yYaJii B Kypce OMOJIOrMK 7-TO KJacca. B ¢Bs3u ¢ TeM, UTO BO3AYX
He MOJKeT CIY:KUTh HANEKHOUW OIIOPOH, y pPAcTeHWI BO3HUKJIU MeXaHUye-
ckue TKaHU (OApeBecHble W JyOAHBIEe BOJIOKHA). IIIupoKmit guamasoH u3Me-
HEeHUSA KJIUMATHUUYECKHX (DaKTOPOB CTaJ MPUUYUHON (hOPMUPOBAHUA ILJIOTHBIX
nokposHulx TKaHell. HaxoikIeHre BOALI M IIUTATEJIbHBIX BEIECTB B IIOYBE
00yCJIOBIJIO TIOSABJIEHUE NP0o8odauiux TKaHel, (h)oOpMUpPOBaHNE KOPHs, CTEOIs
U JINCTheB. Biaromaps mOABUIKHOCTH BO3ayxa (BeTpPy) Y pacTeHuii cpopmu-
poBaiuCh MPUCTOCOOJEHUA K ONBLIEHHWIO, PACIIPOCTPAHEHUIO CIIOP, ILJIOJOB
U CeMsH.
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[maea 1. OpraHuam u cpepa

ApanTanuu sKMBOTHBIX K JKM3HU B HA3€MHO-BO3OyUIHOU cpene. JKusup
KMBOTHBIX BO B3BEIIIEHHOM COCTOSHUU B BO3AyXe HEBO3MOIKHA M3-3a €T0 HUB3-
Koii maotHOcTH. HO MHOTHME u3 BUIOB (HACEKOMbIe, IITUIILI) IIPUCIIOCOOUINCH
K aKTUBHOMY IIOJIeTY U IJIUTEJILHOMY IIPeObIBaHUIO B Bo3Ayxe. IlepeMerienue
BOBIYIITHBIX MacC B TOPU30HTAJIBHOM U BEPTUKAJIHLHOM HAIPABJIEHUAX UCIOJb-
3yeTcs HeKOTOPHIMU MEJKUMU OPTaHM3MAaMHU IJIA MaCCUBHOTO IepeMeIeHnsd.
TakuM cIIocoO0M paccesaoTcs MIPOTHUCTRI, TayKu, HaceKkoMble. Huskasa mioT-
HOCTBH BO3[yXa CTajla IPUUYNHON COBEPIITEHCTBOBAHNUSA V *KMBOTHBIX B IIpOIlecce
DBOJIIOIINY HAPY:KHOTO (UJEHWCTOHOTHME) U BHYTPEeHHero (IIO3BOHOYHBIE) CKe-
getoB. Ilo 3Toi Ke MpUUYMHE CYIECTBYIOT IIpeAebHbIE MacChl M Pas3Mepbl
TeJia Ha3eMHBIX sKUBOTHBIX. CaMoe KPyIHOe, HbIHEe CYIIeCTBYIoIee ;KUBOTHOE
cyIiu — cJoH (Macca 0 5 T), TOpasmo MeHbIIle MOPCKOT0 TMTaHTa — CHUHETO
kuTa (mo 150 1). ToabKo Gyarofaps MOSABIEHUIO PA3HBIX TUIIOB KOHEUHOCTEI
MJIEKOMIUTAIONIEe CMOTJIM 3aCeJUTh PasHOoOOpasHbIe II0 XapaKTepy pesbeda
YYaCTKHU CYIIIH.

Y JKUBOTHBIX, OOMTAIOIINX B 3aCYIIIJINBBIX PErMOHAX, IMTOSABUINCEH ITPUCIIO-
cobJieHUs K HOOBIBAHUIO 1 YAEeP;KaHUIO B Tesie BoAbl. TaK, cI0HOBasA uepermaxa
3amacaeT BOAY B MOUYEBOM ITy3bIpe; MHOTHE HaceKOMbIe, I'PBIBYHBI U APyTrue
JKMBOTHBIE IIOJIyYalOT BOAY C MUINEH; HEKOTOphIe MIEKOINTAOINe U30eramoT
meduiiuTa BIard IyTeM OTJOMKEHUS KHPa, NPU OKUCJIEHUU KOTOPOro obpa-
3yercs MeTaboJauduecKas Bofa. 3a cueT MeTab0oJIMUecKOil BOAbI :KUBYT MHOTHE
HACeKOMbIe, MUTAIIINEeCT CYyXUM KOPMOM, BEPOIIOALI, KYPAIOUHBIE OBIIBI, JKUP-
HOXBOCTBIE TYIITKAHUNKHA.

s M

P 3TO UHTepecHO. JIAryIIKa ILJI0CKOr0JI0Bas JIOMATHUIIA, UK IIYCTHIHHAS aBCTPa-
JuiicKaa »kaba, B IMepUOJ HOKAEH 3amacaeT B OOJBIINX IMOJKOMKHBIX «MEIIKaX»
¥ MOJIOCTSAX TeJia TaK MHOT'O BOJbI, UYTO Pa3AyBaeTCsA WM CTAHOBUTCS IIOXOKeil Ha
IIXINKOBATBIA TeHHUCHBLIA MAY. Ilocjie 3TOro oHa mpsdercaA mof 3emiar. Tam, Ha
rayoune 30—35 cMm, :kaba BBIZEISIET CIeINalIbHYIO CIN3b, KOTOPAA HOIOJHUTEIb-
HO 3allAIaeT >KMBOTHOE OT IIOTEePH BJIarW. Biarogaps TakKUM IPHUCIOCOOJIEHN-
AM, JATYIIKA MOYKET BBIAEPIKaTh 3aCyXy IIeJbIi rox u maxke Oosbime. C maBHUX
BpeMeH, 3Has 5T 0COOEHHOCTH MECTHBIX 3€MHOBOIHBIX, a0OpUTeHbl ABCTpaJINN,
OYYTHUBIINCH B IIyCThIHE, PA3bICKUBAIOT UX, I{TO6BI VTOJIUTDH HKaXAY.

L J

TakuMm o0pasoM, JJid KU3HU B HA3€eMHO-BO3IVIIHOIN cpefie Y KMBOTHBIX
UMeIOTCS TPHUCIocobyeHuss: 1) KPbLIbA A IIoJieTa JU00 KOHEUHOCTH s
epeIBUIKEHNUA TI0 CyIlle; 2) Hapy KHbIe TOKPOBBI JJIA 3aIIUTHI OT HU3KUX WU
BBICOKUX TEMIIEPaTyp; 3) HAPY KHBIM MU BHYTPEHHUH CKeJeT AJA moaeprKa-
HUA TeJia B BO3AYIITHOM IPOCTPAHCTBE; 4) IPUCIOCO0IeHUA AJIA JOOBIBAHUS U
yIepsKaHUA B Tese BOIABI.
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B [oBTOpPUM rnaBHOE. B maszeMHO-BO3AYIIIHON cpelie BO3AYX MMEET HU3-
KYIO IIJIOTHOCTh U JaBJ€HUE, BHICOKYIO ITPO3PAUYHOCTD U COAepPIKaHue KUC-
Jopoma. Bia:XHOCTH B cpefie SBJISETCS OCHOBHBIM JIUMUTUPYIOMIUM (hak-
TOPOM WM 3aBUCHUT OT KJIMMATUYECKOTO IOsAca. Y PACTEHUH U KUBOTHBIX
K JKMBHM B Ha3eMHO-BO3AYIITHOW cpelie BbIPAOOTANNCh pPasHOOOpasHBIE
amamnTanuu. Y pacTeHUN NOSBUJINCH MeXaHUUeCKue, MOKPOBHBIE U ITPOBO-
IAIMe TKaHW, cQOPpMUPOBAINCh Opraubl. Hajauune BeTpa MpUBeIO K pas-
BUTHIO Y HUX IPUCIOCOOJIEHUI IJIA ONBLICHUS, PACIIPOCTPAHEHUS CIIOP,
CeMsAH U IIJIOAO0B. Y JKUBOTHBIX [JIA IIepeMellleHrusA B Bo3gyxe chopMUpo-
BaJICh KPBLIbA — IIPUCIOCOOJEHUA K IOJETY, a IJis MepeIBUIKeHUs II0
cyllle — pas3Hble TNl KOHeUHOcTel. Hu3KaA IJIOTHOCTH BO3AyXa cTajia
IPUYUHOMN JaJbHEHINIero Pa3BUTUA HAPYKHOTO U BHYTPEHHET'O CKEJIETOB.
HenocTosAHCTBO yCIOBUII CpeAbl MPUBEJIO K (hOPMUPOBAHUIO ¥ 3KUBOTHBIX

3allflUTHBIX ITIOKPOBOB TeJia.

? Mpoeepum 3HaHUA ]

KnioueBbie Bonpockl. 1. OxapakTepuayinte CBOWCTBa BO34yxa Kak KOMMOHEHTa Ha3eMHO-
BO3AYLUHOW cpedbl. 2. Kakue hakTopbl Ha3eMHO-BO3AYLUHOM cpefdbl ABAATCA JMMUTU-
pyrowmmn? Movemy? 3. HasdoBute Hambornee onacHble 3arpasHUTEnU Bo3gyxa. B yem wux
onacHocTb?

CnoxHble Bonpochkl. 1. O60CHyTe HEO6XOAUMOCTb NOSBNEHWS Y PACTEHWI NOCHe WX BbIXOLA
Ha CyLLy pasfnyHblX TKaHEn: MexaHW4YecKuX, NMOKPOBHbIX, NPOBOAALLMX. 2. Yem obycnosneHa
HEO6XOAMMOCTb MOSIBAIEHNA Y XXMBOTHbIX, OBGUTAIOLLMX B HAa3eMHO-BO3[YLLUHOW cpefe, pasHbiX
TUNOB KOHe4HocTen? [MpreegmTe NpUMepbl XUBOTHBIX C Pa3HbIMU TUMAMU KOHEYHOCTEW.

§ 12. MNoyBeHHasa cpepa XU3HM.
ApanTtauum opraHM3MOB K XXU3HU B NMo4Be

B BcrnomHuTe, YTO Takoe no4sa, Ha30BUTE BUObI OpraHnM3mMoB, KOTOpPbIe XUBYT B Mo4Be.

m Kak Bbl gymaeTte? Kakue npucnocobneHus K spacuyeckmM 3KONorn4eckum paktopam
LOMKHbI UMETb OpraHu3Mbl, YTOObI XUTb B MOYBEHHON cpepe?

B Bbl y3HaeTe 06 OCOGEHHOCTAX YCIIOBWUMA MOYBEHHOW Cpefbl XWU3HW M 06 apanTtaunsax
OpraHM3MoB K HUM.

O6masa xapakTepHCTHKA MOYBHI KAK cpeabl sKM3HM. [louBa — BepXHUH
CJIOM 3eMHOUM KOpBI, o0amaroniuil miaogoponuem. OHa 00pasoBagach B pe3yab-
TaTe B3aUMOAEHCTBUA KJINMATHUUYECKUX W OMOJOTMUYECKUX (PaKTOPOB C IOA-
cTUJaINell mopomoi (mecok, riamHa). IlouBa TakiKe ABJISIETCA NCTOUHUKOM
MUHEPaJbHOTO IIUTAHUSA IJIs pacTeHuii. B To jKe BpeMsa IIoUuBa — 3TO cpena
JKUB3HU OJIA MHOTHUX OPraHu3MOB. ITO caMas MOJIOLad cpefa KU3HU Ha 3eMJIe.
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[maea 1. OpraHuam u cpepa

C MOMeHTa BOBHMKHOBEHUS OHA UTDAeT BAXKHYIO POJIb B 9BOJIIOIUY OPraHmye-
cKoro Mmupa. [{1a Hee XapaKTepPHBI CJIEAYIOIIe CBOMCTBA: BBICOKAS IIJIOTHOCTD,
BOJIHBIN U TeMIIePaTyPHBIN PEesKUMbI, aspanusd (odeciieueHre BO3AYXOM), KIUC-
gotHocTh (pH), 3acosmeHHOCTSD.

ITnomnocmd nou6sl yBeITUYNBAETCS C TJIYOMHOMN U 3aBUCHUT OT €€ CTPYK-
TYpBI, KOTOPAas OIpeJessieTcs OTHOCUTEJNBHBIM COJep:KaHueM B Hell mecKa u
riuabl. Hambosee GiaronpusiTHa AJIs POCTAa PACTEHHM IIOYBa, COAepIKalas
IIeCOK U TVINHY IPUMEPHO B PABHBIX KojmuecTBax. [lo mMexaHmueckKoMy co-
craBy 6oJiee pacIPOCTPAHEHHBIMU SABJISAIOTCA TJIMHUCTHIE (TsAKeble), CyTJIn-
HUCTBHIE W IIecUaHble (JIeTKHue) MOYBBI, KOTOPhIE€ CYII[ECTBEHHO Pa3JMUYaIOTC
II0 BOJHOMY U TeMIIePATYPHOMY DeKmMaM.

BoOdnuwiil u memnepamypHrbulil pexcumbl. NOL6bL TECHO B3aNMOCBA3AHBI U
B3auMo3aBucUMbI. [[0UBEeHHYIO BJIary II0 CTE€IEeHU MOCTYIHOCTH Pa3meJsisioT
Ha TPpU BHJA: CBOOOJHYIO (I'PAaBUTAIMOHHYIO), KANUJUIAPHYIO U IJIEHOYHYIO
(TUTPOCKOTINYECKYIO).

s M

» 3710 MHTepecHo. Ca0600Has BOfa TOABUIKHAA, 3aIIOJHAET IITUPOKME TPOMEIKYT-
KU MeXKIy YacTUIlaMU, HO He yaep:KuBaerTcs B mouBe. OHa cIocoOHa mpocadm-
BATHCSI BHUS O] AeACTBUEM CUJIbI TSKECTU, [I0Ka He JOCTUTHET I'PYHTOBBIX BOI.
Opranusmbl ee JIeTKO ycBamBaioT. KanuaaspHas Boa yAep:KUBaeTcCs B Y3KUX
IMOYBEHHBIX KaHAJAX CUJIAMK IOBEPXHOCTHOIO HaTsKeHWsi. OHAa MOKET MOJHU-
MaThCsI K MIOBEPXHOCTH II0 IIOPAM OT 'PYHTOBBIX BOJ, JIETKO HCIIAPSeTCs, CBOOO-
HO IIOTJIOIIaeTCs pacreHusMu. I1eHouHas BOLA B IOYBE YIEPIKMUBAETCS 34 CUET
BOOOPOOHBIX CBsA3el C IOYBEHHBLIMU JaCTUIaMU 1 IMIPpaKTUYEeCKU HEeAOCTYIIHa OJIA
pacTeHmii. B MIMHUCTHIX MOYBaX ee comeprkanme pocturaet 15 %, B mecyaHbIX —
5 % . ITo Mepe HaKOIIJI€eHWS IJIEHOUHOUN BOABI OHA MEPEXOAUT B KAIUJJISPHYIO.

L J

Cy1iecTByeT IIOCTOSIHHBIN O0OMEH MEXKAY ITOUBEHHBIMU, I'PYHTOBBIMU U 10~
BEePXHOCTHBIMM BOJAaMMH, PI3M€H$IIOH.IPIfI CBOIO MHTEHCHBHOCTb M HaIIpaBJI€H-
HOCTBH B 3aBHCHUMOCTH OT KJIKMAaTa, Ce30Ha roja.

TemmepaTypHble KOJIeOaHNA B IIOUBE CIJIAKEHBI 110 CPABHEHUIO C IIPU3EM-
HBIM BO3AYXOM M Ha raybumae 1—1,5 M yKe He IIPOCIEIKUBAIOTCSI. XOPOIIIO
VYBIJIAXHEHHBIE€ IIOYBBI MEOJIEHHO IIPOIrpeBarTCA N MEAJIEHHO OCTHhIBAIOT W Ha-
000pOT. ITO 00YCIOBIEHO BHICOKOM TEIIJIOEMKOCTHIO BOABI. 'MapoTepMuUecKmii
PEKUM ITOYBBI 3aBUCUT OT CTPYKTYPHI IIOUYBHI U COAEP:KAHUA 2yMmyca (opraHu-
YecKOoro BelecTBa). [JIMHUCTHIE TOUBBI XOPOIIIO YAEP:KUBAIOT BJIATY, IIO3TOMY
XyiKe IPOrpeBaloTCsI, HO JOJbIIIEe COXPAHSIIOT TEIJIO, YeM HecuaHble. TeMHBINA
IBET TyMyca CIIOCOOCTBYET JYUIIIeMY ITPOTPEBAHUIO IOYBBI, a4 €r0 BBICOKAA
BJIATOEMKOCTh — YIeP:KaHMIO0 BOABI IIOUBOIA.

ITouBeHHBIN BO3MYX, TaK:Ke KaK W IMMOYBEHHAs Bjara, HaXOAUTCS B IIOpax
MeXK]ly YacTUIlaMU ITOUYBHI. Bce mOphI, CBOOOAHBIE OT BOJBI, 3aII0JTHEHBI BO3AY-
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xoM. Tak npoucxonut aspayus (obecrieueHre BO3TyxoM) nowéwt. Ilopucrocts
IOUYBBLI BO3PACTaeT OT IJIMH K CYIJIMHKaAM W IecKkaM. Ha JierKux (IecuaHbIX)
ImouBax asparusd Jydllle, YeM Ha TAMXKeJIbIX (TJIMHUCTBHIX). MeXay ITOYBON u
aTMoc(epoii IPOUCXOAUT CBOOOAHBIN ra3000MeH, B pe3yjabTaTe uero rasdoBbIi
cocTaB 00enx cpej MMeeT CXOAHbIe mapaMerpbl. OTHAKO B BO3AyXe IOUBBI U3~
3a IBIXaHUS HaCENAMINUX ee OPraHU3MOB COAEPIKUTCSA MEeHbIe KIUICJIOPOAa
u OoJIbIlle YIJIEKMCJIOTO rasa, YeM B aTMOC()epHOM BO3ayXe. Aspalius IOYBBI
3aBUCUT OT €€ BJIAKHOCTU U TeMmuepaTypbl. [IOBbIIIIEHNE BIAKHOCTH U TEMIIE-
paTyphl MOYBBI YXYAIIAeT ee aspaiuio u Haobopor. C riryOuHOI B MOUYBEe yBe-
JUYUBAETCA COAEp:KaHre YIJeKUCJI0ro rasa. Y KazaHHble (DaKTOPHI ABJISIOTCS
OMHVMU M3 NPUYNH BEPTUKAJbHOM MHUIPAIlMN OPraHU3MOB B IIOUBE.

Kucnomnocms nouest Beipakaercsa uepes pH mouBenHOro pactBopa (sKum-
KOM (pas3bl ITOYBBI) — OTPHUIATEJIBHBIA Jorapu(M KOHIIEHTPAIIUU BOJAOPOIHBIX
MOHOB.

» 310 uHTepecHo. IIpu pH = 7 peakiusa MOUYBEHHOTO PACTBOpa SBJIAETCA HeEMH-
TPaJIbHOI, €CJU €r0 3HAUYeHVe HUKe (, TO II0YBA KUCJAs, eCJU BHIIIE 7, TO IIe-
sgouHasa. TakuMm o6pasoM, ueM HUKe 3HaueHue pH, TeM BbIIle KUCIOTHOCTH MTOYBHI.

Pacrenusa 6osee uyBcTBUTENbHBI K PH mOUBEI, UueM KUBOTHBIE. [[1d KaxkK-
JIOTO BUJa PACTEHUII CYIIeCTBYeT ONTUMAJIbHOE 3HAUeHe KUCIOTHOCTY ITOYBHEI,
IpU KOTOPOM OHM Pa3BUBAIOTCA HAMJIYUIIUM 00pas3oM, mostomy pH saBisercs
onHUM 13 HauboJiee BalKHBIX ITOKasaTesell KauecTBa Itogoponusa. IIpu Heco-
OTBETCTBUM KUCJOTHOCTH ITOYBHI MIOTPEOHOCTAM PACTeHUI Y HUX HAPYIIAETCs
HOPMAaJILHBIH IIPOIleCC MUTAHUSA W HEKOTOPBIE IT0JIe3HbIe BeIlleCTBAa U COeNu-
HEHUs He yCBAaWBAIOTCA WJIM yCBAaWBAIOTCA KpaWHe IIJIOXO, B PE3yJIbTATe Yero
3aMeIJIsIeTCs POCT PacTeHUMH.

3aconeHHoCmb N0Y6bL XapaKTEPU3YyeTCA CoOAepKaHmeM B ee Ipoduie Jer-
KOPaCTBOPUMBIX COJIEH B TOKCUYHBIX IJIS pacTeHuit KoaumuectBax (> 0,25 %).
3acoJieHHBbIEe IIOYBBLI IMIMPOKO PACIPOCTPAHEHBI B 30HAX CYXUX CTEIEed U IIy-
CTBIHb, BCTPEUAIOTCA TaK’Ke B JIECOCTEITHOU 30HE.

s M

P OTO MHTepecHO. 3acosIleHHBIE ITOYBBLI PA3JIMUAIOTCA II0 IVIyOMHE 3ajeraHusd CO-
JIEBOTO TOPM30HTA, XMMHUUECKOMY COCTaBY 3aCOJIEHUS U CTEeIeHMW 3acojieHus. Ilo
IIEePBOMY IIPUBHAKY IIOYBBI HEJATCA Ha COJOHIIBI — COJIM PACIIOJIOXKEHBI B IIy00-
Kux ciaosax mouBbl (80—150 cM) m coloHUAKM — cojepsKalnue OOJIBIITOe KOJIH-
YeCTBO BOJAOPACTBOPUMBIX CcOJiell y camoil moBepxHocTH (o 30 cMm) u B mpodue
(30—80 cm). ITo XUMHUUYECKOMY COCTaBY COJIel ITOUBBI KIaCCU(DUITUPYIOTCA UCXOIS
u3 mpeobJiafaloluX aHUOHOB (HAIIPUMED, XJOPUIHBIE, CYJIb(MaTHBIE).
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IIpuunHO 3acoIeHUA IOUB MOKET ObITh HEIIPABUJILHBIN PEIKUM OPOIIeHUS
MaXOTHBLIX 3eMeJIb B 30HE 3aCYIIJINBOTO KJUMAaTa.

ApanTanuy opraHu3MOB K KU3HU B IMOYBEHHON cpeme. B mouse oburaer
MHOKECTBO BHJIOB MUKPOOPTaHNU3MOB, PACTUTEJIbHBIX U sKUBOTHBIX OPTaHU3-
MoOB. IlouBeHHBIE MUK POOPTaHU3MBI (0aKTepPU, IPUOBI, IPOTUCTHI) YUACTBYIOT
B ITOYBOOOPA30BaHMUM, pasjaras PacTUTeJIbHBIE 1 KUBOTHBIE OCTATKMH.

B ;Xu3HU pacTeHHI mouYBa BBLIMNOJHSAET (PYHKIINU 3aKpPeIlIeHnd, BOLoCHa0-
JKeHUdA, NCTOUHUKA MUHEepaJbHOro nutaHusa. KoHIleHTpupoBaHe MUHEPAJIb-
HBIX BEIIeCTB B ITIOUBE IIPUBEJIO K PA3BUTUIO Y PACTEHU KOPHEBOU CUCTEMBI U
OpoBOAAINUX TKaHell. HegocTaToOK BoABI YyrHETaeT pocT pacTeHuut. IlpuunHoi
HEeXBATKMU BOJBLI MOKeT OBITh HEJOCTATOUHOE KOJUYECTBO OCamKoB (puiuye-
cKas cyxocmv, amanTalluy ONUCAHBI B § 7) MJIM HEZOCTYIHOCTH MMEIOIIeii-
¢ Bogbl (Qusuonozuneckasn cyxocmyv). PUBUOJIOTUUECKN CYXUMU ABIAIOTCS
CUJIbHO3ACOJIEHHbIE IIOYBBI. PacTeHus, mIpous3pacTaminue Ha TaKUX II0YBaX,
CIIOCOOHBI BBIAEJATH U30BITOK COJIEHM Uuepes JUCThA WM HaKaIlJIUBATHL UX.

JKuBoTHBIE, oOUTAaOIIE B ITIOYBE, UMEIOT OTHOCUTEJHHO HeOOJbIIINe pPas-
MephI Tesia (IMYUMHKY HACeKOMBIX, MHOTOHOMKKHU, JOKJEeBble UePBU, KJIEIH,
MeIBeIKU, HeMaTOIbl, KPOTHI, 3eMJepoiKku). I HUX XapaKTepHbI pasHbIe
CIIOCOOBI TIEPEeIBUIKEHUA B IOUBE. JTO MOYKET OBITh PBHIThE XOJOB U HOP, KaK
y meaBenku m Kpora (puc. 20). lo:kaeBble uepBU MOTYT pa3gBUTATh IIOYBEH-
HbIe YaCTUIIhl U MTPOKJIAABIBATD XOAbI. JIUUMHKY HACEKOMBIX CIIOCOOHBI IT0JI3aTh
cpenu ITOYBEHHBIX YaCTHIIL.

B cBs3u ¢ sTuM B IIpoliecce SBOJIIOIUU y KHUBOTHBIX BbIPAOOTAJIUCHL CO-
OTBETCTBYIOI[E afalTanui. ¥y 3eMJEPOIOIUX OPraHM3MOB IIOSABUJINCH KO-
naTeJbHbIE KOHEUHOCTU. Y KOJIbUATHIX UepPBell MMeeTcs TUAPOCTATUUYECKUI
CKeJIeT, a Y HAaCeKOMbBIX M MHOTOHOKEK — KOroTKu. IlouBeHHBIE KMBOTHBIE
UMeIOT KOMIIAKTHOE TeJI0 OKPYTJIOH, uepBeobpasHoil (popMbI, CIOCOOHOE K 13-
MEHEHUIO TOJIIIUHBI, ¢ HEHAMOKAIIUMY TOKPOBAMU WUJIM TMOKPBITOE CJIMU3BIO.
JKusHL B mMOUBe KaK cpele *KM3HU IIPUBEJIa K aTPODUU MU HEJOPA3BUTUIO

MepBsenka Kpot [oxaeBon 4epBb

Puc. 20. O6butatenu no4ssbl
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OPraHOB 3pPeHUA. ¥ KPOTa KPOIIeUYHbIe, HEAOPA3BUTHIE IJIa3a YaCTO CKPBITHI
moj, CKJIANKOM KoKu. [[yia obJyierdyeHWsA MepeMeIeHrusa B Y3KUX MOYBEHHBIX
XOoJlaX IIepPCTh y KPOTOB IIprodpesa CIOCOOHOCTL YKJIAAbIBATHLCA B JBYX HAa-
MIpaBJIeHUAX.

Cpenu TOUYBEHHBIX OOUTATeJIel IIIMPOKO Pa3BUTa canpopazus — MoegaHmne
OTMEPIINX THUIOIIUX OCTATKOB JPYTUX KUBOTHBIX U PACTEHUI U pas3JioKeHue
UX 0 MUHEPAJbHBIX BeI[eCTB, 0Jarofaps 4eMy HIPOUCXOIUT BO30OHOBJIEHUE
ILJIONOPOAMSA ITOUBBI.

s M

B loBTOpUM rnaBHoe. IlouBa KakK cpefa KU3HU MMEET BBICOKYIO ILJIOT-
HOCThb, OCOOBII THAPOTEPMHUUYECKUH PEKUIM, a’spamuio, PEeaKIiuio CPeIbl
¥ 3aCOJIEHHOCTBL. Y PaCTeHUU U JKUBOTHBIX K JKM3HU B IIOUBEHHOI cpeje
BBIpaboTanuch pasHOOOpasHbie aganTanuu. [[Jid pacTeHuil mouBa ABJISIET-
CAd MCTOYHMKOM BOJBI 1 MMHEPAJIbHBIX BEIIECTB, KOTOPbIE€ OHM ,Z[O6I:IBaIOT
C IIOMOIIIBIO KOpHeBOﬁ CUCTEMBI. Y IIOUYBEHHBIX KHUBOTHBIX TeEeJIO O6I:-IT-IHO
OKPYIJIOi, YepBeoOpasHoii (hOpMBI, CIIOCOOHO K M3MEHEHHIO TOJIIMHBI,
MeeT HeHaMOKAaIOoIl[ie IIOKPOBbI MJIK IMOKPBITO CAu3bi0. IloABMINCH KO-
maTeJbHbIe KOHEUHOCTH, I'MAPOCKeJIeT, PeayIInpPoOBaINCh IJjIas3a.

? Mpoeepum 3HaHUA ]

Kntouesblie Bornpockl. 1. [Nepeyncnmte 0CoO6EHHOCTM NOYBbLI Kak cpefbl Xu3Hu. 2. Oxapakre-
pU3yiTe TUMbl MOYBEHHOW BflarM M UX 3Ha4YeHWe Ans opraHu3moB. 3. HazoBwTe TwMbl NOYB B
3aBMCMMOCTU OT 3HayeHus pH no4YBeHHOro pacTeopa.

CnoxHblie Bonpockbl. 1. I'quemy nocne 0O6WNbHOrO AOXAA Ha NOBEPXHOCTN MNOYBbl MOXHO
YBUOETb MHOIMo O0XAeBbIX l-IepBeIZ? 2. O6bsicHuTE, novyemMy nosbllLeHne BNaXXHOCTU MO4BbI
CHMXXaeT CKOPOCTb ee nporpesaHna U aspauuto, a CHMXeHUe BJTaXXHOCTU — HaOﬁOpOT.

§ 13. XXuson opraHmam Kak cpena XWU3HW.
ApantauuMm K XXU3HU B ApPYromMm OpraHu3me

B BcnomMHuTe, rAe MOryT CyLIecTBOBaTb OPraHu3Mmbl, KPOME BOAHOW, HAa3eMHO-BO3[YLLHOM
1 NMOYBEHHOW Cpefl >XU3HW.

® Kak Bbl gymaeTe? Kakue npucnocobieHus AOMKHbI 6biTb Y OpraHnamMa, YTo6bl CyLLECTBOBATh
B [pYrom opraHuame?

H Bbl y3HaeTe 06 0COBGEHHOCTAX afjanTauuni napasnToB K XWU3HW B OpraHU3Me X0o3AuHa.

XapakTepHble 0COOEHHOCTH OPraHW3Ma KakK cpenbl sKU3HU. OTHOCUTED-
HOe TIOCTOSHCTBO BHYTPEHHEH cpenbl OTHOTO OPraHM3Ma — XO3AWHA — JaeT
BO3MOJKHOCTh APYTOMY OPraHM3MY — COMKHUTEJNI0O — HCIIOJIb30BAaTh TeJIO
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B KauecTBe cpenbl KuU3HU. X034AUH — OPraHu3M, SBJIAIOINUINACA Cpemoin
JKUBHU AJIA OPYyrux opranmamoB. Coxcumens — OPraHU3M, IIOCEJIAIOIIUI-
cAd Ha MOBEPXHOCTU WJM BHYTPHU Teja Apyroro opranuama. CosKuTesab MO-
JKeT OBITh IJIs XO03AWHA HEeUTpaJbHBIM (MAJbKKM PBHIO B KHUIIIEUHOI ITOJOCTHU
MOPCKUX KUIITEYHOIIOJOCTHBIX KUBOTHBIX). OH MOKET IPUHOCUTHh XO3AUHY
MoJIb3y, CHAOKasA MUTATEJIbHBIMU BellecTBaMu (a30ThUKCUPYIOIIe KIy6eHb-
KoBBIe OakTepuu um 6000BbIe pacTeHus). Ho OH MOKeT MPUUNHATL XO3AUHY
Bpell, MCIIOJbL3ys ero ImuTaTeJbHbIEe BelllecTBa (acKapuiga udejgoBedecKas u
YeJI0BeK).

Cosxuresieii 60JIbIIIE BCETO CPeAV MHKPOOPTaHU3MOB (BCe BUPYCHI, HEKO-
TOpbIE TIPEICTABUTENN OaKTepuii u rpubOB), IPOTUCTOB (IU3eHTepUHAS aMe-
0a, TPUXOMOHAIa) U MHOTOKJIETOUHBIX OPTaHN3MOB, UMEMIOIIUX YIPOIIEHHOE
cTpoeHue (IJIOCKWEe W KPYTJble UepBU, HEKOTOPbIE HaceKOMEIe).

HawuGosiee yacTo B IPUPOJEe BCTPEUAIOTCA B3aMMOOTHOIIIEHUSA, KOTAA CO-
JKUTENb JKUBET 3a CUeT XO3sJWHa MW yrHeTaeT ero JKU3HeAesaATeIbHOCTb. ITHU
B3aMMOOTHOIIIEHUSA HA3hIBAIOTCA napa3umuimom (OT rped. pardsitos — Ha-
XJe0HUK), a COXUTeau — napadumamu. Yuensiii-zsoosor E. H. IlaBnoB-
CKUM maJ UM cjenyioinee ompepenenune: «Ilapasuramu Ha3bIBAIOT KUBOT-
HBIX, KOTODbBIE JKUBYT 3a CUET 0CO0ell MPyroro Buaa, OyAydu TECHO CBA3AHBI
C HUMH B CBOEM KM3HEHHOM IIMKJeE Ha OOJIbIIIeM WJU MEHBIIIeM ero IIpo-
TAKEHUN» .

Bo BHyTpeHHel cpefle X03AMHA MAPA3UT MOJYUYAeT PsAL IPEeUuMYIecTB:

1) obume JIETKOAOCTYIIHOM MAJIs YCBOEHUSA MIHUINK, He TPeOyIoIlei Iepe-
CTPOMKY IIPOIlECCOB MuIlleBapeHusd. Hampumep, KJIETOUHBIH COK pacTeHWUii,
KPOBB JKMBOTHBIX, COIEPIKUMOE UX IMUIIEeBAPUTEIbHOTO TPaKTa, yiKe IoaBep-
rHyTOe (hepMEeHTAaTUBHOI 00paboTKe;

2) 3aIuINeHHOCTh OT HEIOCPEeACTBEHHOTO BO3AeHCTBUA abMOTUYECKUX U
6roTnuecKux (haKTOPOB BHeITHel cpebl. Bce B3BanMOmeCcTBUA CO CIOKHBIMU
U M3MEHSIOIUMUCA OKPY:KAOIMMU YCJIOBUSAMHU U Bparammu OepeT Ha cebs
OpraHM3M XO03SA1HA;

3) oTHOcUTeNbHAA CTAOMJIBHOCTH YCJOBUI CYIIECTBOBAHUSA. BHYTpeHHAA
cpefa opraHu3Ma II0 PAAY (PUBUKO-XUMUUYECKUX (PAKTOPOB MMEET BBLICOKYIO
CTemeHb IMMOCTOSAHCTBA.

B T0 xXe BpeMsa OpraHm3M KaK cpejla ;KU3HU CO3[MaeT IJiA ITapasuToOB He-
KOTODBIe 9KOJIOTUUYECKNEe TPYIHOCTH:

1) orpaHMYEeHHOCTDH CPeAbl BO BpeMEeHU U IIPOCTPAHCTBE;

2) TPYIHOCTh PACIPOCTPAHEHUA OT OJHOM 0CcOOM X03AMHA K JPYTOi;

3) CcJ0KHOCTH B 00ecIleueHN KHUCJIOPOI0M;

4) 3alIUTHBIE PEaKINU OpraHu3Ma X03sIUHa.
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Kak mpeumyiecTBa, Tak W 9KOJOTMUYECKHE TPYIHOCTH JKU3HU B IPYIroM
opraHmsMe SBUJINUCH MPUUYNHON (POPMUPOBAHUSA Y MTapasuTOB PasHOOOPaA3HBIX
aganTanuii, KOTOpbIe MMO3BOJAIOT HmapasuTaM 3(h(GeKTUBHO Pa3MHOMKATHCSI U
MIPOI[BETATD.

Apanranmuy K SKM3HM B ApyromM opraHusme. [[apasuTbl MOTYT ITOCEIATH-
Cs Ha MOBEPXHOCTHU TeJia X03suHA (9Kmonapasumol. — BIIU, OJIOXU, KJIEIH,
KJIOTIBI) WJIX BHYTPU Hero (sHOonapa3umov. — MAaJISPUNHBIA IJIa3MOAUH,
ackapuga, BJIACOTJIaB, OLIUMM IeIleHb). Y OSKTOMAPa3UTOB OOJIBINIAS UYACTD
TeJia HAXOAUTCSA BHE X03dAMHA (B KOHTAKTE C OKPYKAIOIel cpemoil) U JIUIIb
OpraHbl IINTAaHUA BHEAPAIOTCA B €0 JXHBbl€ TKaHU. y 9HOOIIapa3nuTOB B IIPO-
1mecce SBOJIIOIUY BBIPAOOTAJICA P IPUCIOCOOJIEHUN K MKU3HU B TeJie APYroro
opraHmama.

1. Manvie pa3dmeps. mena. OrpaHUYEHHOCTH Pa3MEPOB CpPeNbl OOUTAHUA
MapasuToOB KOMIIEHCHPYETCA MaJbIMU pasmMepamMu Teja. Ilapasut Bcerga MeHb-
e xo3sAnHa (acKapua 1 YeJIOBeK; IIeUeHOUHbBIN COCANBITUK 1 KOPOBA; TPUXO-
MOHAA U ueaoBeK). VICKIoueHre COCTaBIsIeT ObIUNi [elleHb, JJINHA KOTOPOro
cocraBiasgeTr oT 4 1o 10 M, a OCHOBHBLIM XO3AMHOM SABJAETCA deJoBeK. MaJnie
pasMephbl Tejla MapasuTa MO3BOJIAIOT €My IMOCEJIUTHCS B OpraHnu3Me X03s1UHa U
MUTATHCS 34 €ro CUeT, He BhI3bIBas OBICTPOM I'mOesiu.

2. Ynpouenue 6newnezo u 6nympennezo cmpoenusa. Tak Kak yCJIOBUSA
061/ITaHI/IH II1apa3muTOB IIOCTOAHHBI 1 OIITHUMAaAJIbHBI, Y HUX HET HeO6XO,Z[I/IMOCTI/I
NMEeTh CJIOMKHOE CTPOEeHIMe 11 BEIPa0daThIBATh CJAOKHBIE MEeXAaHM3Mbl aJalTaIlN.
B cBsA3U ¢ 3TUM OPOUCXOAUT YIIPOINEHUE UIN PEeAYKIIUS OTAEJbHBIX CHCTEM
OpTaHoB.

OrpaHMUYeHHOCTh Pa3MEPOB CPelbl O0MTAHUS [IapasuTOB SBUJIACH IPUUMU-
HOU YIIPOINeHU NX BHEIIHEro cTpoenus. Hampumep, y mapasuTuuecKux uep-
Beli OTCYTCTBYIOT Opraubl mepeasrkeHnsa. OHM MaJIOIOABMKHEI. ¥ OTAEJbHBIX
peACTaBUTe el MMEIOTCS JIMIL OPraHbl (PUKCAI[UM, TMO3BOJIAMIOINME UM 3a-
KPenuThCS B OPraHu3Me X03sruHa (KPIOUKHM, IPHUCOCKHM).

Ob6uane JerKoAOCTYITHOM MHUINKM MPUBEJIO y IIapasuTOB K YIPOIIEHUIO
cuCTeMBbI IuIlleBapeHus. Hampumep, y II€UYEHOUHOrO COCAJIBINKA MUIEBA-
pUTEeNbHAS CHCTEeMa YIIPOIleHa, a y JIEHTOUHBIX YepBeil M BOBCE yTpaueHa.
BcachiBaHre muTaTeIbHBIX BEIECTB Y MOCJEIHUX IIPOMCXOIUT BcCell IMoBepX-
HOCTBIO TeJia.

V mapasuTnuecKMX PacTeHUH MUTAHNE COKAMM XO3sAMHAa IIPUBEJIO K pe-
OIYKIIUK CHUCTeMBI (poTocmHTe3a M yrpare xJopodusuia. Cpeaum pacTeHUH
BCTPEUYAIOTCA IIOJIHBIE MAapaswuThl M IIOJyIapasuThbl. IlapasuTel He COmeps;KaT
xJopouI, HanpuMep IOBUJIMNKA, 3apasuxa, paddiesus, IleTpoB Kpecr.
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3apasunxa
= = i:., X e T

TR A . \ Mt %
Paddneauns MeTpoB KpecT Owmena

Puc. 21. PacTeHus-napasnTbl 1 Nonynapasmurbl

ITonynapasuTsl (0MeJia) UMEIOT XJIOPOILIACTEI ¥ 6EPYT OT PACTEHUA-XO3AMHA TOIh-
KO MUHepaJbHbIe BelrlecTBa u Boay (puc. 21).

CiosxHOCTH B 00€CIIeUYeHUY KUCJIOPOLOM IIPUBEJIN Y Iapa3uTOB K PEYKIIUN
IBbIXaTeJIbHON CUCTEMbl U IIepexXony K aHaspoOHOMY AbIXaHUIO. TaK KaK UX
SHEpPTeTHUUYeCKe 3aTPAThl HEBEJIUKY, a 3aIlachl MUIIM HEUCCAKAEMbI, TO TAKOMH
CcII0Cco0 AbIXaHUS OIpaBIaH.

B orsnmune oT cBOOOAHOMKUBYIIUX OPTaHU3MOB, B3aMMOAEHCTBYIOIIUX
C OKDYJKalollleil cpenoii, MapasuThl MEPeJOKUIN TAKECTb PEeryadailuul OT-
HOIIIEHUH CO cpemoil Ha XO03AMWHA. JTO IIPUBEJIO K YIPOIIEHUIO CTPOEHUSA UX
HEPBHOI CHUCTEMBI M PeNYKIIUN OpraHoB uyBcTB. OTmana u HeoOXOZUMOCTH
BBIPAOOTKY IPUCIIOCOOJEHUN A1 aKTUBHOMN 1 MMACCUBHOM 3aII[UTHI OT BPAaroB.

3. 3awumnusie nokpoév. mena. BoabIIIMHCTBO TapasmMTOB O0UTAaET B IIU-
IIeBapUTEJIbHOM TPAaKTe U IIOABEPYKEHO BO3HeiicTBUIO (DEPMEHTOB IIWIIEBA-
PUTEJNBHBIX COKOB. I[Jis 3alUTHI OT IepeBapuBaHUA Y HUX C()OPMUPOBATIUCH
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cuenu@uyecKre MOKPOBHI Tejla. Hampumep, y COCAJBIIUKOB TEJIO MOKPBITO
cJ0eM CIU3U, a Y aCKapuIbl UeJIOBEUECKON Ha MOBEPXHOCTH Teja MMeeTCs
MHOTOCJIOMHAA KYyTUKYJa.

4. Bvicokas nnodosumocmsb. TPyIHOCTH B PaCIPOCTPAHEHUH Y IIapa3uTOB
KOMIIEHCUDPYIOTCS ITOBBIIIIEHUEM CIIOCOOHOCTU K Pa3MHOMKeHUI0. Bbicokas 1mo-
JTOBUTOCTD y MIApasuTOB MOJYUYMIa HasBaHUe «3aKOHAa OOJIBIIIOTO YKCJIA SUIL» .

IIporpeccuBHOE pPa3BUTHE IIOJOBOUM CUCTEMBI O0ECTIEUBAET BHICOKHE PEIIPO-
IYKTUBHBIE BO3MOKHOCTH BHJA. ITOMY TaKiKe CIIOCOOCTBYIOT napmeHozeHe3
(pasMHOKeHUe 0e3 OILJIOLOTBOPEHN ), UepPeJoBaHe M0JIOBOI0 1 0ECII0JIOr0 I0-
KoJsieHuii. BosHUKHOBeHUE 2epmappodumusdma (CoBMelleHre B OTHOM OPraHu3-
Me MY)KCKOM M JKEeHCKOM ITOJIOBBIX CHCTEeM) SIBJISAETCS CBOEro poja ABONHONI
rapaHTHUel YCIEeIIHOTO OIJIOLOTBOPEHUA W MOJYUYeHUS ITOTOMCTBA.

3amura OIJIOJOTBOPEHHBIX AUIl MHOTOCJIIOMHBLIMU 000JI0UKaMU U obecreue-
HIe 3apOABIIIa TMTAHNEM IIOBBIIIAIOT BEIXKMBA€MOCTh IIOTOMCTBA. PasBuTne mpu-
CTIOCOOJIEHUTI IJIA BBIXO/Ia JUUYMHOK M3 ANIA U Tejia X03AWHAa BO BHEITHIOIO Cpexy
U UX MPOHNKHOBEHNE B OPraHM3M HOBOT'O XO3SMHA CIIOCOOCTBYIOT PACCEIeHUIO.

5. CmeHna xo03ae6 6 HU3HEHHOM YuKae. Y TapasuToB, KaK IIPaBMJIO, B
KMBHEHHOM ITUKJIe HabJI0aeTcss cMeHa X03seB. B OCHOBHOM XO3dWHE JKUBET
MOJI0BO3peJiasd 0co0b, a B IPOMEKYTOUHOM — JUUYNHOUYHAA cTaaua. Hampumep,
JUYNHKU ObIULEro IeIlHsS PasBUBAIOTCA B Tejie KOPOBBI, a B3POCJILIE 0COOU
MapasuTUPYIOT B Teje dyejioBeKa. BiiaromapsA sToMy He AOIyCKaeTcs CKOII-
JeHre B OJHOM OpPraHH3Me-XO3snHe OOJIBIIIOT0 KOJMYeCTBa MapasuTOB, UTO
MOTJIO OBI IPUBECTU K OBICTPOII TMOes M X03AWHA, a TaK:Ke OTCYTCTBYeT KOH-
KYPEeHIIUSI MeKAy JUUMHKAMHU IIapasuTa U B3POCJION 0CO0bI0, UTO ITOBBIIIAET
UX KM3HECIOCOOHOCTD.

s M

B [MoBTOpUM rnaBHoe. B3amMOOTHOIIIEHU, KOrjga OAWH opranusm (Ima-
pasuT) KUBET 3a CUET APYroro (X03AWHA), HABBLIBAIOTCS IMIApPasUTHU3MOM.
IlapasuT, MCHIONBL3YIOIINI XO03dMHA KaK Cpely KU3HU, II0JIy4aeT P
IPEenMYIIecTB, HO IIPH STOM MCIILITBIBAET OIIpelesieHHbIE 9KOJIOTrnUYecKue
TpynHOocTH. OCHOBHBIE aJaNTalluM K IapasuTU3My: MaJjble pasMephbl Teja,
VIIPOI[eHle BHEIIHEero M BHYTPEHHEro CTPOEHMS, 3all[UTHBLIE TOKPOBBI
Teja, BbICOKASA IJIOLOBUTOCTh, CMEHA X035€eB B ‘KM3HEHHOM IHKJE.

? MNpoeepum 3HaHuA ]

KnioueBbie Bornpochkl. 1. Kakne B3avIMOOTHOLLEHWSI MEXOY OpraHM3mamy HasbiBalTCs na-
pasuTMamom? 2. Mepeyncnute NperMyLLECTBA OpraHM3Ma Kak cpefbl XW3HW MO CPaBHEHMIO
C Opyrumn cpefamu XusHu. 3. 3a CYEeT Kakmx OCOBEHHOCTEW Pas3MHOXEHWS NapasvToB
LOCTUraeTcs MX BbicOKas NI0LOBUTOCTbL?
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[maea 1. OpraHuam u cpepa

CnoxHble Bonpockbl. 1. [Ina Kaxaon rpynnbl NapasvuToB yKaxute ux npeacrasutenei. Mpyn-
Mbl Napasutos: 1 — napasuTbl pacTeHWn; 2 — napasuTbl XWBOTHbIX. [peacTaeBnTenn: nosu-
fMKa, Bnacornas, 6bl4Mi LeneHb, 3apa3uxa, paddnesuns, ackapuaa, MNeTpos KpecT, Manspun-
Hbl Mnasmoauin. 2. Bcerga nv opraHnam, XuBYLLUA B OPYroM OpraHuame, HeraTMBHO BRvsieT
Ha ero Xu3HepesTenbHoCcTb? lNpuBeguTe NPUMEPBI U faiiTe apryMeHTUPOBAHHbLIA OTBET.

(I'IOJJ,BE.EI,EM I/ITOFI/IW

WNsyunB raaBy «OpraHuam u cpefa», Bbl Y3HAJIM, UTO Y KUBBIX OPraHU3-
MOB MMeIOTCA OOIIre CBOMCTBA: €IUHCTBO XMMHUUYECKOTO COCTAaBa, KJIETOUHOE
cTpoeHre, OOMEeH BEITeCTB W DSHEPTUU, CAMOPEryJdaIllnd, Pa3sMHOMKEeHUe, POCT
U pasBUTHE.

Cpenma obuTaHUsS JI000TO OPraHM3MAa BKJIIOYAET SKOJIOTUYEeCKUE (PaKTOPHI.
ITo mpupoae TPOUCXOKIEHUSA SKOJOTUUECKNE (DAKTOPHI pPas3meaioT Ha: abuo-
TuuecKkue (KJIuMaTudecKue, sgaduueckue, oporpapuueckue, (pusmdeckue),
OuoTuyecKkre (BHYTPUBUIOBbIE, MEKBUIOBbIE) 11 AHTPOIIOTEeHHBIE (IIPSIMBIE,
KocBeHHBIe). OpraHua3Mbl II0 OTHOIINEHUIO K PA3JINUYHBIM 5KOJOTUYECKUM (hak-
TOpaM MMEIOT OIIpejleJIeHHbIe ITpeesibl BBIHOCJIUBOCTH, OrPAaHUYEHHbBIE BKO-
JIOTUYECKHMM MHUHHMYMOM UM 5KOJOTHMYECKMM MaKCHUMyMOM. B mpemejgax BbI-
HOCJIMBOCTY BBIJEJNAIOT 30HBI OITUMYMa, HOPMAJIbHON JKUBHENEATEJTbHOCTH U
nmeccuMyMa. B 3aBUCUMOCTH OT IIPEIEJIOB BRIHOCJIUBOCTYA OPTaHU3MBI AeJIAT Ha
CT€HOOMOHTHI I 9BPUOUOHTHI.

JKusHemeAaTeIbHOCTh OpPraHu3Ma OIpeesigeT 9KOJOTUUeCKUil haKkTop, KO-
TOPBIHT HamboJjiee OTKJIOHUJICS OT CBOEr0 ONTUMAJLHOTO 3HAUEHHUSA 10 CpaBHe-
HUIO ¢ ApyruMu (hakTopaMM CpPeabl, — JUMHUTHUPYOIIUNA (paxTop. M3meHasa
CUJIy DTOTO (paKTOpa, MOYKHO YIPABJIATH JKU3HENEATEJIbHOCTHI0O OPTraHU3MOB
B IpUpPoOJie U X03sAucTBe. 110 OTHOIIIEHWIO K BKOJOTUYECKUM (haKTOpaM CpPebl
(cBery, TemMIIepaType U BJIaKHOCTH) Y OPTaHM3MOB BhIpaboOTaCh pasHOOOpas-
Hble agantanuu. Ilo xapakTepy ajganTanuii K OIpeeIeHHOMY 5KOJOTMYeCcKOo-
My (PaKTOPY OPraHU3MBbI Pa3AesaioT Ha SKOJOTUYEeCKIe IPYINbI.

YacTs IpUpPOAbl ¢ 0COOBIM KOMILIEKCOM (PaKTOPOB, AJA CYIIECTBOBAHUSA
B KOTOPO¥ y Pa3HBIX CUCTEMATHUUECKUX TPYIII OPTaHU3MOB C(HOPMUPOBAINCH
CXOJHBIE aalliTalluy, Ha3bIBAIOT Cpeaol :Ku3Hu. Ha mianeTe 3eMJis BbIAEIIIOT
YeThIpe OCHOBHBIE CPEIbI JKU3HMU: BOAHYIO, HA3€MHO-BO3IYIITHYIO, IIOUBEHHYIO U
Opyroi opraHusM. B BOgHOI cpefie TMMUTHPYIOMIUIM (DAKTOPOM SIBJISETCSA KIIC-
JIOPOJI, B HA3eMHO-BO3AYIITHOM cpele — BJIaKHOCTH. [louBa KaK cpefa *KU3HU
HMeeT BBICOKYIO IIJIOTHOCTB, OCOOBIM I'MAPOTEPMUUYECKUIN PEKUM U adpalluio.
BsaumooTHOIIEHNA, KOTLa OOWH OPraHW3M JKHUBET 34 CUET JPYTroro M yrHeTaeT
ero JKMU3HeoeATeJbHOCTh, Ha3bIBAIOTCA MapPa3UTU3MOM.



[naBa

Yenosek
B OKpYy»KawLen cpepe

Bbl y3HaeTe:

® 00 ajantaymm 4esioBeka K TemrnepaTypHbIM USMEHEHUM;

® 06 OCHOBHbIX UHGPEKMNOHHbIX 3a00/1IEBAHUSAX U UX MPOPUITAKTUKE,

® 0 A[0BUTLIX rpnbax, PacTeHUsIX, XUBOTHBIX U Mepax MpopunakTUky OTpaBIeHUi npu Q
KOHTaKTe C HUMMU;

® 0 LesINTesIbHbIX CBOVICTBAxX pPacTeHui;

® O B/IMSIHWUM AHTPOINOrEHHOro 3arpsiBHEHWUsT OKpyXarolen cpepbl Ha 3[0poBbe 4Heso-
Beka;

® 0 KOMIOHEHTax MuLyn v ux OyHKUMSX B OpraHu3Me 4esioBeka;

® 00 OCHOBHbIX MULLEBLIX J06aBKax v ux posiv B NMUTAHUM YesloBeKa;

® 0 cepTUUKaLMN, XPaAHEHUN W TPAHCMOPTUPOBKE MNULLEBOU MPORYKLUUN.

Bbl Hay4uTecCh:

® xapakTepu3oBaTb B3auMOCBSA3b OpraHu3Ma 4esioBeKa C OKPYXaloLyen Cpefovi, 3a-
BUCMMOCTb €ro 30p0OBbsi OT COCTOSIHUSI OKPYXaroLLen cpenbl;

® [IPUMEHSTb U 0OOCHOBbLIBATL MEpPbI MPOMUNAKTUKN NHHEKUMOHHBIX 3ab0/1eBaHWUM;

® ornunckiBaTh 0C/IEACTBUA 3arpsa3HeHus Opr)KaiOLL{eﬁ cpenbl ObITOBBIMU U NMpoMbILL-
JIEHHBIMY 0TX0Zamu, IOOXUMMKAaTaMu, TSXENbIMU MeTasnamm;

® 060CHOBbIBATb MEPbI M0 YMEHbLUEHNIO 3arpsi3HEHNS OKpyXaroLeyi cpefbl 6bITOBbIMU
oTxogamu;

® /ICI10/1b30BaTb 3HAHWS 00 OKOJIOrNYEecKUX hakTopax n/1d NpefoTBpaLyeHns um
YMEHbLUEHWST dhbeKTa HebnaronpusiTHbIX BO3AEVICTBUMN (hakTopoB cpefdbl Ha opra-
HU3M 4YerloBEKa M ero 340poBbe.

B manmHOil riaaBe Bbl M3YUNTE MEXAHN3M aJalTallil YeJIOBEKa K TeMIlepa-
TYPHBIM KOJIEOAHUAM OKPYsKaloleil cpeanl. IIprnodpereTe 3HAHNA O IPUUMHAX,
CUMITOMAaX 1 NPopUIaKTUKe NHPEKIMOHHLIX 3aboseBanuii. [losHaKOMUTECH
C A0OBUTHIMU I‘pI/I6aMI/I, PacTeHnuAaAMU WU JKMBOTHBIMM, a TaKKe C JIEKapCTBEH-
HBIMHU PACTEHUSIMU.

W3yuure BOIPOC 0 XMMUUYECKHX BEIECTBAX, 3arPA3HAMOINUX OKPY:Kaio-
IO CPpeay U BBISLIBAIOIIMX 3a00/IeBAHNS UeJ0BeKa. ¥ 3HaeTe 00 0COOEHHOCTAX
OTPHUIIATEIHHOTO BO3AEHCTBUS Ha UeJIOBEUECKU OPTaHU3M 3JIeKTPOMATHUTHO-
ro U3JIyUYeHUs, I[IIyMa U BUOPAI[UHU.
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3aBepliiaeTcs rjaBa PacCMOTPEHHEM BOIIPOCOB O HMUTAHUK KAK OCHOBHOM
OMOJIOTMUECKOU ITOTPEeOHOCTH UesioBeKa. Bhl y3HaeTe 00 OCHOBHBIX KOMIIOHEH-
Tax MUIIH, O TOM, OJIS Yero Hy:KHbI IUIeBbie 100aBKI, KaK OCYIIeCTBJISETCS
KOHTPOJIb 3a KAYeCTBOM IMIHIIEBON MPOAYKIIMMU M KAaKOBBI IPaBUJIA €e TPaHC-
HOPTUPOBKU M XPaHEHUS.

§ 14. ApanTaumsa 4Yenoseka K U3MEHEHUIo
TemnepaTypHbIX YCIOBUM

B BcnomHute, Kak ocyulecTBndaeTca TepMoperynauna Xn3HepedatenbHOCTU opraHn3mMa 4e-
JioBeka.

B Kak Bbl fymaete? o4eMy 4eNIOBEKY CNIOXHO afanTupoBaThCs K U3MEHEHMIO TEMMEPATYPHbIX
ycnosuin?

B Bbl y3HaeTe O BAUSHUM Ha OpraHW3M YesloBeEKa TemrnepaTypHbix KonebaHuii U MexaHu3Max
aganTaumm K HuM.

BausHue Ha opraHu3M 4JejIOBEKa TeMIIePATYPHBIX Koaebanuii. Cpeay MHO-
JKecTBa abmoTHMUeCKux (PaKTOPOB, BIAMUSIONIMX HA UYeJ0BEKa, SHAUUTEJILHYIO
poJib urpaer Temmneparypa. Ha yesloBeka OKasbIBaeT BO3AEHCTBHE HE TOJBKO
(haxTUUueckas TemMmIepaTypa Bo3ayxXa, HO U ee CPeJHeCYyTOUHAS U3MEHUUBOCTD.
Tak, nsMeHeHMNe CPeIHeCYTOUHON TeMIlepaTypsl Bo3ayxa Ha 1—2 °C cuuraer-
ca caabbeiM, Ha 3—4 °C — yMepeHHBIM, OoJiee ueM Ha 4 °C — pesKuM.

Ilpu gauTenbHOM M CHUJILHOM BO3AEHMCTBUM HU3KUX TEeMIIEPATYP M3MEHs-
eTcAa OOMEH BeIeCTB, CYsKAIOTCA COCYIbl IaJIbIIEB PYK M HOT, KOKH JIHUIIA,
MIPOMCXOAUT MECTHOe 1 00IIee oxXJIaKAeHre opraHu3Ma (BO3MOIKHO Jaske 00MO-
poiKeHue), CHUKaeTcsa paboToCIIOCOOHOCTD YeJI0BeKa, BOSHUKAIOT IIPOCTYIHbIE
3a0oieBaHUA.

IIpu Bo3melicTBUU HaA OPraHM3M BBICOKOM TeMIIEPATYPhl HOHUMKAETCI KPO-
BSIHOE JaBJIEHNE, U3MEHIETCS XMUMUUYECKU COCTAB KPOBU, HAPYIIIAETCA BOIHO-
COJIeBOIi 00OMEH OpraHu3Ma, BO3MOKEeH TeIlJIOBOU ynap. Bricokas TeMIiiepaTypa
BO3AyXa TaKyKe HebJarompusaTHO BO3aeiicTByeT Ha (DYHKIIUM OPraHOB IIHIIE-
BapeHUsA U BbI3BIBAET y UeJIOBEKA OBICTPYIO YTOMJISIEMOCTD.

BocnpusTue TemuepaTypbl UHINBUAYAJIBHO U CBA3aHO C (DM3MOJIOTUYECKU-
MU U TICUXOJOTUUECKUMHU OCOOEHHOCTSAMHU UeJIOBEKAa.

Or Kakux (paKTOPOB 3aBUCHUT BOCIPHUATHE TEMIIEPATypPBI? Y CTaHOBJIEHO,
YTO BeTep U BJAKHOCTb MOTYT YCUJIUBATH OINyIlleHHe TeMIlepaTtypbl. llpu
CUJILHOM BeTpe XOJIOAHBIe THHU KayKyTCs elme XoJjoaHee. IIpy IOBBIIIIEHHOM
BJIAXKHOCTY BO3JyXa HMBKAA TeMIlepaTypa Kaskercd ele 6oJiee HU3KOM, a Ipu
MOHMKEHHOI BJIaXKHOCTH — Ha00OPOT.
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OxnaxdeHue Qiy Qy

i OxnaxdeHue

TemMnepatypHble TemnepatypHble
peLenTopbl peuenTopbl
B runotanamMyce LienTp B KOXe

TepMmoperynauunum
B rmnotanamyce

Comatuyeckui
oTaen
HEPBHOWN CUCTEMbI

CumnaTnyeckas
HepBHas
cuctema

YKenesbl BHYTPEHHEN ceKkpeLmm
(wmToBMAOHAS, HAOMOYEYHMKN U AP.)

[NosBneHue

YMeHbLueHune || MNogHaTtne AKTMBaUMA [Mpoun3BonbHbIE

CyxeHune

cocynos BblAeneHna BOJTOCKOB 3HepreTn4eckoro Opoxun OBWMXeHUA
KOXU nota KOXW obmeHa MbILLILL MbILLILY
( CHmxeHne noTepb Tenna )( YBenunyeHve npoaykuum tenna ]

Puc. 22. Cxema paboThbl LeHTpa TEPMOPEryNALmm

YunursiBasg GOJIBINIOE BJAUSHUE TeMIepPaTypbl Ha CAMOYYBCTBUE UeJIOBEKa,
pPaccMOTPHUM eTo afallTalliio K ATOMY BasKHeHIIeMy adnoTrnuecKoMy PaKkTopy.

Apanranua 4eloBeKa K M3MEHEHHUIO TeMIepaTypHbIX yciaoBuii. C momo-
IO PearupyoIInx HA U3MEeHEeHUe TeMIlePaTyphl PeIlelITOPOB, PACIIOJIOMKEH-
HBIX B KOJKE M CJIMBUCTBLIX 000J0UKaxX (nepugepuieckue mepmopeyenmopst),
OpraHm3M YeJIOBEKA ITOCTOSHHO MoJyUaeT NHPOPMAIIUIO O TeMIIepaType 00beK-
TOB OKPYJKaIOIIeil cpeabl, KOHTAKTUPYIOMUX ¢ TeaoM. OZHOBPEMEHHO TepMO-
PellenToPhl BHYTPU TeJIa PeaTupPyIOT Ha UBMEHEeHU TeMIlIepaTyphbl BHYTPEHHEH
cpenbl. 37ech IEeHTPAJbHAA POJIb NPUHAMIEIKUT PEIerTopaM, PacIOJIOMKEH-
HBIM B TUIIOTajJamMyce (LeHmpaabHble mepmopey,enmopst), KOTOpble CIIOCOOHBI
pearupoBaTh Ha oueHb HeOosbIue (okoJso 0,01 °C) xKomebaHus TeMIlepaTyphl
TKAHEBBIX JKUAKOCcTel. HpopManusa, nosydaemMas OT BCEX TePMOPEIIeIITOPOB
OpraHmsMa, aHAJU3UPYeTCs B TUIOTAJIaMyCe, B Pe3yJIbTaTe Yero U BOSHUKAIOT
pedeKTOpHbIe OTBETHI PA3JIMYHBIX OpraHoB (puc. 22), uTo obecrieunBaeT MO -
IeprKaHUe IIOCTOSAHCTBA TeMIIepaTyphl TeJjia.

B mpucnocobuTenbHBIX (a4aNTAIlMOHHBIX) PEAKIUAX K TeMIepaTypPHBIM
U3MEHEeHUSIM KJIIOUeBYIO POJIb UTPAIOT HOTOBBIE JKeJe3bl, TJIaJKue MbIIIIIbI
CTEHOK apTepuoJi, CKeJIeTHbIE MBIIIILI, IITUTOBUAHAA JKejieda, HaJIOUYeUHUKHA
(tada. 2, c. 68).
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Tab6auma 2. IlpucnocoduTesbsHbIe pPeaKIInu
K TeMIepPaTypPHbIM U3MEeHEHUIM

Opran IIpucmocoouTEIbHBIE PeaAKI[UN
IToroBbIe IIpy MOBBINIEHWU TEMIIEPATYPhl KOMKU WM KPOBU TI'MIIOTAJIA-
JKeJIe3bl MyC IOCBLIAET B IIOTOBBIE KeJIe3hl MMIYJIbCHI O HEOOXOUMO-

CTH aKTHUBHOTO BhIJeJIeHus moTa. Ha ero HCIIapeHure pacxongy-
€TCdA TEeIlJIO C IIOBEPXHOCTU KOMXKU

I'magkue MBINIIBI
CTE€HOK apTepHoJI

ITpu moBBINIEHNU TEeMIIEPATYPHI KOKY U KPOBU THIIOTAJIAMYC
HANIPaBJIsAeT CUTHAJBLI B IJIAJKUE MBIIIIILI CTEHOK apTepuo,
KOTOpble CHAabKal0T KPOBBIO KOMKY, BBIBHIBAA DPaCIIMpEHNE
mpocBeTa aprepuos. BcieAcTBHE STOr0 KPOBOCHAOMKEHUE
KOXKH ycuianBaercs. KpoBb NIEpeHOCHUT Temsao M3 ITyOWHBI
Teja K MOBEPXHOCTU KOXKHU, IJle OHO U PacCenBaeTcs

CkeseTHBIE B ycioBusix HU3KOM TeMnepaTyphl BO3IyXa TEPMOPEIETITOPHI

MBIIITIIHI KOJKU IIOCBLIAIOT CUTHAJBI B IIEHTDP TEPMOPETYJIAIUU TUIIO-
TajaMyca, KOTOPBIH CTUMYJIUPYET OBICTPHIN IIUKJ HETIPOU3-
BOJIBHBIX COKDAIeHUN M paccyiabJeHUil CKEeJETHBIX MBIIIII]
(nposkanue), 4TO IPUBOAUT K BBHIJEJEHUIO TEIJIOBOM 9HEPTUU

IIMuroBugHa IMuToBugHaA Kejie3a TPU NOHUIKEHUUN TeMIepPaTypPhl YCUIN-

JKesesa BaeT BbIZieJieHNe TOPMOHOB TUPOKCHMHA UM TPUHOATHUPOHWHA,
YCKOPAIINX OOMEH BeIecTB, 1, CJIeN0BATEJNLHO, TEIJJI000-
pasoBaHUe

HagmoueuHuku IIpu TemmepaTypHBIX U3MEHEHUAX HAAIMOUEUYHUKY BBIJEIAI0T

B KPOBb TOPMOHBI aJ[peHAJINH U HOpaJapeHaIuH. BeiencrBue
9TOTO CYIKAIOTCS COCYIbl KOXKU, U3MEHAS YPOBEHb TEIJIOOT-
maun

Kpome runmorasmamyca, TepMOPEIENITOPHI MOCHLIAIOT CUTHAJLI B KOPY TO-
JIOBHOT'O MO3Ta. JTO II03BOJISAET YeJOBEKY CO3HATEJIbHO BOCIIPUHNMATE TEMIIE-
PaTypHble N3MEHEHUA N aJeKBAaTHO HAa HUX pearupoBaTh. HpI/I aganranum K
BBICOKOIi TeMIlepaType HapyllaeTcs BOAHO-COJIeBOI 00MeH opranusma. I1oaTo-
My AJIA BOCHOJHEHUS IOTEPh KUIKOCTH, MUHEPAJLHBIX BEIleCTB B YCJIOBU-
X JKapKOTro KJMMAaTa, B «TOPAYUX» IexXaxX Imepex paboToil JogAM pPeKOMeH-
IyeTcs IUTH OOJIbIlEe JKUJKOCTHU, B TOM UHCJI€e ATOJHBIE MOPCHI U COJIEBBIE

pPacTBODBHI.
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» 3710 MHTepecHo. TemnoBy0 MOATOTOBKY TOPHOCIIAcaTeJieil MPOBOAAT B YCJIOBU-
AX BbICOKOII TemmepaTypsl (55—60 °C) mpu HUBKOM OTHOCHUTEJIHHOM BJIaKHOCTU
(20—25 %) B cocTOAHMY IIOKOS ¢ IPUMeHeHmeM pecniupatopa. Ha BosHUKaroIee
B 9TUX YCJOBUAX IleperpeBaHVe aJallTUPOBAHHBIE K BBICOKOIN TeMIIepaType WC-
IBITYeMble PearupyioT 6e3 HapyIeHuAa PYHKIINHA IIeHTPATIbHON HEPBHOU CUCTEMBI.
ITO BaKHO AJIA TOPHOCIAcaTeJIel, MOKAPHUKOB U APYTUX JIOAEHN MOJ00HBIX IIPO-
deccuii, Tak KaK cCOXpaHeHUe AesSTeJbHOCTA KOPBI OOJBINNX MMOJYIIIAPUMA B yCJIO-
BUSAX IIePErPEBAHUA aeT BOSMOYKHOCTh Pab0oTaTh B 30HAX BBICOKOU TeMIIepaTyphl
1 cIIacaThb JIIOJel.

L J

Apanranusa yeJoBeKa K TeMIIePaTyPHBIM KOJe0aHUAM B OKPYIKaIolleii ero
cpefie He TOJIbLKO OMOJIOTMUECKUI, HO M COIMAJbHBIN ITPOIECC, KOTOPBIA 3a-
KJIIOUAETCS B CTPOUTEIBCTBE KOM(POPTHOTO JKUJbsA, IMOIIHUBE ONEMKIBI, CO3/a-
HUU OBITOBBIX ITPUOOPOB.

Tak:Ke aganmTaliMOHHBbIE BO3MOYKHOCTH OPraHM3Ma K HU3KHM TeMIIepaTy-
paM TOBBINIAIOTCA MyTeM 3aKaJuBaHUA. KEro usmosaorunueckoil ocHOBOM
ABJSAETCA BHIPAOOTKA YCJIOBHOTO pedJieKkca Ha CuCTeMaTUYecKoe BO3elicTBIe
TemmnepaTypHoro (axrtopa. IIpu 3akainBaHUU BaKHO COOJIIONATH CJIENYIOITNIE
NPUHIINIBI: MHANBUIYAJIbLHOCTD (IIOA00P IMPOIeayp oA KOHTPOJIEeM Bpaua), II0-
CTEeNeHHOCTH (II0ATAITHOE YBEJIMUEeHNE TO3UPOBKU) U CUCTEMAaTUYHOCTD (MHOTO-
KpaTHoe aelicTBue (haKkTopa).

s M

H MoBTOpMM rnaBHoe. PuU3NOJOTHUUECKAS PEryJaAINNsa afanTalliOHHbBIX
IIPOIIECCOB K M3MEHEHHIO0 TeMIIEPATYPHBIX YCJIOBHII KOHTPOJHUPYETCS I'h-
ImoTajaMycoM. B oCyIIecTBJIEHUN AZANITAIIMOHHBIX IIPOIIECCOB KJIOUEBAs
pPoOJIb IIPUHAMJIEKUT HEPBHOUM cHCTeMe, Kejie3aM BHYTPEHHEeH CeKpeliuu,
TJIaJIKUM U CKeJeTHBIM MbIHIaM. Kpome (pusmosoruyeckoil agamTanum,
YeJI0BEKY CBOICTBEHHA M COIIMAJbHAA aJalTalusd.

? MNpoeepum 3HaHuA ]

Kntouesbie Bonpockl. 1. Kaknum 06pa3om TemrepaTtypHble KonebaHna BUAIOT Ha 300pOBbe
yenoBeka? 2. Kakoi opraH v Kak perynupyet TennoobmeH B opraHuame? 3. OxapakTepuayii-
Te ponb Xerne3 BHYTPEHHEN CEeKpeuuu B TemrnepaTypHbIX afanTaunoHHbIX MexaHu3max.

CnoxHble Bonpochkl. 1. [o4eMy Npu CUIbHOM BETPe M MOBbILLEHHOW BNaXHOCTW BO3dyXa XO-
NOAHbIE OHW KaXyTCs XONIOAHEe, YeM B [eCTBUTENbHOCTM? 2. BO3MOXHa M JONroBpeMeHHas
ajantauus 4enoBeka K He3eMHbIM YCNOBUAM U 3aceneHne NMioAbMY CNyTHUKA HaLLelr NnaHeTbl
JlyHe1? OTtBET 060CHYMTE.
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§ 15. UHdekunoHHbIe 3a6oneBaHus
YyenioBeka

B BcrioMHUTE pofib UMMYHHOW CUCTEMbI B OpPraHW3Me YesioBeka.

m Kak Bbl pgymaete? [lovemy, HECMOTPA Ha 3HAYUTENMbHbIE [OCTMXKEHUA MELULMHBI,
WHPEKLMOHHbIE B6OE3HN MOSTHOCTHI0 HE MOGEXAEHbI?

B Bbl y3HaeTe 0 BO36GyguTEnNsX, CUMNTOMax U MpouUnakTnke WMHAEKLMOHHBbIX 3abofieBaHum
Yyernoseka.

Nudernuonnbie 3a00geBalusa — 5TO I'PyIna 3abojeBaHunii, KOTOPLIE BbI-
3BIBAIOT IPOHUKHYBIIINE B UeJIOBEUECKUH OPraHmu3M BUPYCHI 1 00JI€3HETBOPHEIE
MUKpPOOpPTanms3Mbl (0aKTepuu, rpubbl, IPOTUCTHI). K 5TOH TpyIile OTHOCAT-
cA mapasuTapHble 3a00J€BaHUS, BbI3BIBAEMbIE IAPASUTUUYECKUMU UJEHUCTO-
HOTMMU U T'eJIbMUHTAMMU.

B ocuoBy Kiaaccupuranuy nHGEKINOHHBIX 3a00JI€BAHUN IIOJOMKEH MeXa-
HU3M Iepefadyu Bo30yAUTeA U JIOKAJM3alua B OpranuaMe uyejoBeka (Tabu. 3).

Tab6auma 3. Kmaccudpuranmusa mHpeKIIMOHHBIX 3a00JIeBaHUI

I'pynna
MH(MEKIUOHHBIX IIytu mepemauyu 3a00JieBaHUI Nuadexnnu
3a00JIeBaHU
Kurmeunsnie Yepes nuiily, BOAY, IOUBY, MyX, I'PsI3- Bproomuoit tudg, nu-
nHDEeKIUn HbIe PYKHU, IPeIMeTHI ObITa 3eHTepud, XoJepa,
IUIIeBble NHQPEKIITUN
Nuadexiium BoaayiHno-KamneabHbINA WX BO3AYIITHO- T'punm, xopb, mud-
IBIXaTeJbHBIX TBLIEBOI MTyTh Tepus, cKapJaTuHA,
myTen HaTypaJbHadA OcIa
Kpossausbie Yepes yKyChI KPOBOCOCYIIUX Hace- ChIIHON M BO3BpAaT-
nHDEeKIUn KOMBIX (KOMaphl, KJEIH, BIIN, MOC- HBI TUd, ManApud,
KUTBHI) yyma, TyJasgpeMusd,
KJIemIeBo oHIeda-
JIAT
300HO3HBIE Yepes YKYCHI KUBOTHBIX BertercTBo
nHQEeKIuu
KontakTHO- IIpu HEmOCPEACTBEHHOM KOHTAKTE 3/10- Yecorra, cudwnauc,
OGBITOBBIE poBOro ueyioBeKa C OOJbHBIM, Uepes TOHOpes, XJIaMUAN03
nHDEeKIUn nIpeAMeTHI ObITA M MOJIOBBIM ITYTEM




§ 15. MHdekumMoHHbIE 3a6oneBaHnsa YenoBeka

OpuHoii u3 ocoOeHHOCTEN MH(PEKIMOHHBIX 3a00/IeBAHUN ABJIAETCS HaJU-
yyie BpeMeHU OT MOMEHTa 3apasKeHus O IIOSABJIEHUS IIePBBLIX IIPU3HAKOB —
UHKYOAUUOHHO20 nepuoda. [[ITUTEeTbHOCTD 3TOTO IIEPUOAa 3aBUCUT OT CIIOco0a
3apasKeHusd U BHUJa BO30YIUTEJSI U MOYKET COCTABJATH OT HECKOJbKHX YaCOB
10 HeCKOJbKUX JeT (PeaKo).

OcobenHocTh MH(PEKIMOHHBIX 3a00JeBaHUII 3aKJIOUAETCSI B JOCTATOUHO
OBICTPOM pAaCIPOCTPAaHEHUHN cpenu Jrogei. MaccoBoe pacmpocTpaHeHMe HH-
(peKI[MOHHOro 3a00/IeBaHNA, 3HAUNTEJIbHO IIPEBOCXOAAINee OObIUHLIN YPOBEHD
3a00JI1eBa€MOCTH, Ha3bIBAIOT anudemuet. Ecin 3xe 0HO 0XBATHIBAET TEPPUTO-
PHIO IIeJIOTO TOoCyAapcTBa UM HECKOJbKUX CTPaH, ero Ha3bIBAlOT nandemuel.

Kuireunsre nadernun. T 3a00JeBaHUS BBISLIBAIOTCS MUKPOOPTraHU3MAa-
MU: caJIbMOHEeJJIaM1, OpyLeIiaMi, JU3eHTEPUHHBIMY MAJIOUKaMU, KJIOCTPU-
nusaMu. Bce oHE BBIZEIAIOT CUJILHEHIINE OTPaBJAIOIINE BeIllecTBa, KOTOPhIe
IOMmagaioT B KPOBL M PA3HOCSATCS II0 BCEMY OPTaHU3MY.

WUcrounukm wmH@eKIUili — O00JbHOI UYeJIOBEK, a TaKiKe MBbIIIeBUIHbIEe
I'PBIBYHEI, KYPbl, YTKH, KOPOBEI. Bo30yauTen mepefaloTcsa uepes3 IIUIIeBbIe
IPOAYKTBI: MsCO, AlIlla, MOJOKO. VHKYyOaIlMOHHBI mepuo oT 6 u 10 2 JHei.
CuMIITOMBI: MOBBIIIIeHNE TeMIiepaTyphl 10 38—39 °C, TomrHoTa, MHOTOKpAT-
Has pBOTa, guapes. Ilyjabc cTAaHOBUTCS YaCTHIM U CJIA0BIM, apTepUaIbHOE JaB-
JeHUe TaJlaeT, MOKeT HAaCTYyIUTh KOMAaTO3HOe cocTosgHMe (Koma).

IlepBas moMoIlL OOJMHLHOMY 3aKJIOUAETCS B MHOTOKPATHOM IIPOMBIBAHUU
JKeJIyAKa TeIJod KUOAYEeHOM BOMOM MJiA IIOJIHOTO yaajeHusa nuinu. Ilocie
OKasaHusA IIePBOIi IIOMOIIM HEeOOXOAMMO CPOYHO BBI3BAThH Bpaua. B TaiKeIbIX
caydasax O0JIbHOTO TOCIUTANIN3UPYIOT.

IIpodpumakTKa KUIMEUHBIX WHMEKIIUNA 3aKJII0YaeTcad B CTPOrOM COOJIO-
OeHUU IIPAaBUJ T'UTHMEHbI, IPUTOTOBJEHUSA IHUINH, IPABHILHOM XPaHEeHHUN
¥ WCHOJIb30BAHUU ITUINEBBIX IPOAYKTOB.

Nuderxnun gpixateapHbIX myTei. OMHO U3 caMbIX MaCCOBBIX MH(EKITNOH-
HBIX 3a0oJsieBaHME — zpunn. Bo30yamrenu rpunna — pPasHOBUJHOCTU BUDPY-
coB. Mcrounuk 3abojsieBaHUA — OOJILHOII UeJOBeK. 3apaskeHue IPOUCXOIUT
BO3AYIIHO-KAaIeJbHLIM IIyTEeM HPHU KAallljle, YNXaHNU1, Pa3TOBOpPeE.

JmuTeIbHOCT, MHKYOAIIMOHHOTO Iepuojga — OT HEeCKOJbKUX YacOoB 0
2 nueii. CuMOTOMBI: 03HO0, HeJOoMOTraHIe, cJIadoCTb, IOJOBHAA 00JIb, JIOMOTA
BO BCeM TeJjie, IOKPAaCHeHIe CJIU3NCTON 000JI0UKHU ropJjia U OOUIbHBIE BbIIEJIe-
HUA 13 Hoca, Kalmejab. TeMmmeparypa moBbimiaercsa g0 38—39 °C. 3aboJieBa-
HHe 00BIYHO IIPOAoJIKaeTcsa 5—6 nHell u KpaliHe OITIaCHO OCJIOKHEHUSIMU, Ha-
IpuMep HapyHIeHUIMU PadoThl HEPBHOM CHCTEMBbI, CEPAEUYHON AeATeIbHOCTH,
BOCHAJIEeHEM JIeTKUX, CPeIHero ¥ BHYTpeHHero yxa. I[JIa mpemoTBpalieHus
pacupocTpaHeHns 3a00JeBaHUs O0JBHON I'PUIIIIOM IOJMKEeH ObITH M30JINPOBAH.
Basxueiiiee mpouaakTuuecKoe MeponpuAaTre — IIPUBUBKU.

71



72 [naBa 2. Yenoeek B OKpyxatowei cpege

IIpopunakTura wuHGpEKIMUOHHBIX 3a0ogeBaHuil. (1A npodpuiIakTUKMT
nHQEKIINOHHBIX 3a00JieBaHUI HEOOXOAMMO COOJIIOJATh CJEAYIOIue IIpa-
BU;JIA.

1. TmraTenbHO MBITH Iepe] yroTpebieHueM (GPYKTHI U OBOIIH.

2. MbBITh PYKU TIEpPE] eI0¥, a TaKyKe IOCJIe ITOCEIeHnA TyajeTa.

3. ITpu mpocTymHBIX 3a00JeBaHUAX HEOOXOAMMO HOCUTH MEIUIIMHCKYIO
MacCKYy, MCIIOJIb30BaTh MHANUBUIYAJIbHYIO IIOCYY U OZHOPA30BbIE HOCOBBIE
ILJIaTKHU.

4. [lna mpeaynpeskIeHUs PaCOPOCTPAHEHUA KPOBAHBIX HHOPEKIIUA —
VHUUYTOXATh WA OTIYTUBATH HACEKOMBIX.

5. CBoeBpeMeHHO JeJjaTh IIPUBUBKU.

6. [Ina yKpemeHUSA MMMYHUTETA aKTUBHO 3aHUMAThCA (PUIKYILTYPOI
U BECTHU 3JO0POBBIN 00pas JKU3HU.

» 3710 MHTepecHo. MuHucTEPCTBOM 3ApaBooxpanenua Pecnybsuku Bemapycs co-
craBieH HamumoHaJnbHBIN KajeHAaph MPO(GUIaKTUUYECKUX MPUBUBOK. CoraacHo
eMy MIPOBOAUTCA UMMYHM3AIUA MTPOTUB 12 nHMEKIIMOHHBIX 3a00/IeBaHMIl: IPUIIIIA,
nudrepun, CTOJOHAKA, MOJIUOMUENNTA, TyOepKyJie3a, KOKJIIIa, reMo(pUIbHON
UHGEKIUN, KOPU, SMUIEMAUYECKOTO ITapOTUTa, KPACHYXY, MHEBMOKOKKOBON WH-
dexuu, BUPyCHOTO remaTura B.

Jsa mpemoTBpallleHus paclIpocTpaHeHns MHMEKIIMOHHOro 3a00JeBaHUsd
TPeOyIOTCA YCUAUSA He TOTbKO MEeAUITMHCKUX CIIeI[UAaJNCTOB, HO 1 HAC C BAMU.
CrenaTh BOBpeMs IPUBUBKY, COOMIOAATE IPABUJIA JUUHOM I'MI'MeHbl U yX0/1a 3a
0OJBLHBIMM, CTAPaThCA HEe 3apakaThb OKPYIKAIONINX B MePuoj 00Je3HU, BECTU
00pas KU3HU, CIIOCOOCTBYIOIIUH MOAAeP:KAaHNI0 XOPOIIero MMMYHHUTETa, —
9TO B MHTepecax KasKJOoro M3 HAac W OOIEecTBa B IIEJIOM.

s M

N lMoBTOpUM rnaBHoe. Bupychl, 6axkTepuu, rpubbI, IPOTUCTHI, UJIEHU-
CTOHOTHME U TeJbMWUHTBHI UYACTO SABJISIOTCA NPUUYMHON NHMEKIIMOHHBIX
3aboseBauuii. Ilepemaua Bo3OyauTesieii WH(PEKIUII OCYINECTBJIAETCS
BO3IYIITHO-KAIleJbHBIM, BO3AYIITHO-IIBIJIEBLIM IIYTEM, a TaKiKe IIPU HEeIo-
CPEeICTBEHHOM KOHTAKTe 3I0POBOTO UeJOBeKa C OOJBHBIM U Uepes YKYChI
KUBOTHBIX. OCHOBHBIMU (DaKTOpaMM IIepefauu CIyKaT IHIa, BOAa, II0-
UBa, MyXH, I'PSI3HBIE PYKHU, IPeAMeThI 0biTa. OTINYnTeIbHBIE 0COOEHHOCTH
MHQEKIINOHHBIX 3a00JeBaHUMN 3aKJIIOUAIOTCA B HAJIUYUYN MHKYOAIMOHHO-
TO IIepuoJia M JOCTATOYHO OBICTPOM M MAaCCOBOM PACIIPOCTPAHEHUU CPeau
JIIOLe.




§ 16. AnoButble rpmbbI

? Mposepum 3HaHUA }

Kntouesbie Bonpockl. 1. HasosuTe Bo36yauTenet NHMEKLMOHHLIX 3a6onesaHuii. 2. Mepeyunc-
nmTe rpynnbl MHPEKLMOHHBIX 3a60neBaHnn U fante Ux xapakTepuctuky. 3. Yto npepcrasnset
CO60M MHKYBALIMOHHBIA NEepUOL, MHPEKLMOHHOrO 3a6onesanna? 4. KakoBbl CUMNTOMbI KULLIEY-
HbIX MHbeKUMn? B Yem 3aknoyaeTcsa MOMOLLb GOMbHBIM MpY 3TUX MHAEKUMAX?

CnoxHbie Bonpockl. 1. [ocne Kakmx NpvBMBOK OT MHEKLMOHHBLIX 3a60ieBaHUA UMMYHUTET
COXpaHseTCs B TeYeHune BCew Xn3HW? Moyemy? 2. YTO0 HEOOXOOMMO 3HATb, OTNPaBAsAACh B
LpYyrue cTpaHbl, YTOObl COXPaHWUTb 3[0POBLE?

§ 16. fpoBuTbie rpubsl

B BcrnomHuTe, No Kakum NprM3HakaM MOXHO OTIMYUTL SOOBUTbIN rpnb OT Cbefo0bHOro.
B Kak Bbl gymaeTte? lMoyemMy [OBOSILHO HaCcTO MPOUCXOAAT OTPaBMeHUs rpubammn?
B Bbl y3HaeTe 0 Hanbonee pacnpoCTpaHeHHbIX S00BUTLIX rpubax benapycw.

B Benapycu HacuuThIBAETCS OKOJIO 2,5 ThIC. BUAOB I'PUOOB C XOPOIIO BbI-
Pa’KEeHHBIMU IIJIOLOBBIMHU TejaMu (BUIHBIMU 0€3 YBEeJIWUYUTEJbHBIX MIPH0O-
poB). N3 Hux Gosee 200 BUIOB IIPEACTABJIAIOT OHACHOCTD AJSA 340POBbS Ue-
JIOBEKa.

9tu BuUAbI IPpubOB COmEepIKaT BpemHbIe BellecTBa (MUKOMOKCUHbL), YCTOMN-
YUBBIe K OOBIUYHBIM METOJAaM KYJWMHAPHOU 00pabOTKM U CIIOCOOHBIE BHIBBATH
pasJuuHbIEe MUINEBbIe OTpaBieHudA. TaKkue rpubbl OTHOCATCSI K A008UMbLM.

Muorue u3 Hac 3agatoTca BompocoM: «KaK OTIMUYUTH AJ0BUTHIE TPUOBI» ?
OrBet mpocT: «[1s pacmodHaBaHUA STOBUTHIX U CheJOOHBIX I'PUOOB HEOOXO-
IUMO YeTKO 3HATh UX OTJIMUUTEJbHbIE IPUSHAKN» .

AmoBursie rpuosl Bemapycu. B Haieii cTpaHe BCTpedaioTCsa OKOJIO
40 BumoB Am0BUTHIX rpuboB. I[Ipu ymorpebiieHUU UX B MUY II€PBbI€ CUMII-
TOMBI OTPaBJEHUA MOTYT BOSHUKHYTh KaK uepe3 HECKOJbKO MHUHYT, TakK U
CIyCTA HECKOJbKO YacoB. K ofmiuM cuMITOMaM OTpaBieHHs rpudamu, He-
3aBHCUMO OT UX BHUJa, OTHOCATCS: 00JU B JKUBOTE, [Uapesi, IOBBIIIEHHAA IIOT-
JIUBOCTb W CJIIOHOOTZAEJIEeHUEe, TOIITHOTa, PBOTA, HEIOMOTaHNEe U CIYTaHHOCTh
CO3HaHUS, OBIIIKA, YaCTO PEe3KOe CHUKEeHIe NaBJIeHUs.

IIpomom:KUTEeILHOCTh WHKYOAITMOHHOTO (CKPBITOT0) IIEeproia OTPABICHUS
3aBUCHUT OT BHAA ¥ KOJHUUYECTBA YIOTPEOJEHHBLIX B HUIINY STOBUTHIX rpuboB,
a TaKiKe OT BO3pacTa M MacChl Teja yejJoBeKa. Hampumep, mpu OTpaBIeHUU
0JIemIHOII ITOTAHKOM CKPBITHIN IIEePHOS MOMKEeT AJIUTHCA A0 6—7 u.

CuMnToMbl OTpaBJieHus Hambojiee YacTO BCTpedvamlnuMucsa B Beaapycu
ATOBUTBHIMU IpubaMu IpeacTaByeHbl B Tabauie 4 (c. 74).

73

C o

§15-1



74

lmaea 2. Yenosek B okpyXxatowieii cpeae

Tab6auma 4. AnoBursie rpuds1 Bemapycu

I'puo

OranuureabHbIE MIPU3HAKU
M CMUMIITOMBI OTPaBJIE€HUA

ITozauxa 6nednasn

Hanuuyue KJayOHEBUIHOTO VTOJINEHUS Y
OCHOBAHUSA HOXKKU

ITomaganue B mummy faske HEOOJIBIIOTO K-
CcouKa rpmba MOKeT IPUBECTH K JeTAJIbHO-
My ucxony. HabamomaroTcsa oOMJIbHBIE PBOTA
W Juapes ¢ KPOBbIO, CYJOPOTHU, HapYyIIeHUe
(QYHKIUU IIOYEK U IeYeHU

Ilnactuaku MATKUE, pasBeTBJIEHHLIE,
JKeJITo-oxpucThle. Ha BuJ HeMHOTO IIOXOK
Ha YepHBIU I'PY31b

Hemnocrosimubie 6o B KUBOTE, TOIIHOTA,
pBoTa, auapes, 001 B MOACHUIE, AJJIEPTU-
YyecKue peakiuu

Hoxkka Oenadgd ¢ KOJBIIOM B OCHOBAHUH,
IIIATKA APKO-KpacHas, OJiecTaIasi, ycesHa
6eJBIMU 00POIaBUATHIMU XJIOMbAMU

Cie3oTeueHne, IMOBBIIIIEHHOE CJIIOHOOTEIe-
HUEe, Cy)KeHMe 3PadyKoB, MHOBBIIIIEHHASA IIOT-
JIUBOCTh, OpeJ U TajlIIOINHAIIAN, KOMAa

Ilnanxka MOPITUHUCTASA, KOPUUHEBOTO JUOO
TEeMHO-KOPUYHEBOTO I[BETA

Moua mpuobGpeTaeT KpacHBIH I[BET, HApYIIIe-
HUe PabOThHI CeJe3eHKU U MOYEK, B TAMKEIBIX
caydyadax MOKEeT Pa3BUTHCA KOMAa




§ 16. AnoButble rpmbbI

IIpodonscenue

OTanuureabHbIE IIPpU3HAKHA

I'pu6
M CHMIITOMBI OTPaBJIEHUS

Psadosra cepro-icenmas Inanka ¥ HOXKKA JKeJThle WUJIN B3eJIEHO-
: ’ JKeJIThble, MMeeT HEIPUATHBIA CepPOBOJOPOJ-
HBIN 3amax

Bosun B obGaactu KuBOTa, roJioBHAsg O0JIb,
TOJIOBOKPYJKeH1e, TOIIIHOTa, PBOTA, Iopake-
HUe HEePBHOM CUCTEMBbI

IlepBass momous pu oTpaBJieHNN rpudbamu. IIpm moABiIeHMU HaKke He-
0OJIBLITIOTO HEIOMOTAHUS ITOCJie YHOTPeOJIeHUsA B MUIY I'PUOOB HEOOXOAUMO
CPOYHO 00paTUTHCA 3a MEAWIIMHCKOII mOMOIbio. [[o aTOTO mOCTpazaBIieMy
HeOoO0XOAMMO TIIATeJbHO IPOMBITH JKeJyIOoK. [Jid aTOTo cjeayeT BHIIIUTH He
MeHee 1 J BOABI, a 3aTeM, HaJaBJIUBas HA KOPEHb A3bIKa, BHISBATH PBOTY.
Crenyer TMOBTOPATH ATy MPOIEAYPY HECKOJIBKO Pa3 MO UYUCTBHIX ITPOMBIBHBIX
BOZA. JTO IIOMOKET MaKCHUMAJbHO OUMCTUTH JKEJYAOK OT IIONABIINX B HETO
MUKOTOKCUHOB (AM0BUTHIX I'pubOB). MOKHO IUTh KPENIKUI UYePHBIN Uail, MU-
HepaJbHYI0 I Hera3upPOBAHHYIO BOIY.

Hasa Toro 4ToObl OrpaguTh cebsA OT OTpPaBJIeHUI, HEOOXOIUMO CJIEJOBATH
OCHOBHBIM ITpaBUJIaM T'PUOHUKA.

1. OropaBassch 3a rpubamMu, U3yUNTe M300PAIKEHUA U ONUCAHUS ST0OBU-
TBIX TPUOOB.

2. He yBepeHBI B TOM, YTO I'pulb C'heNOOHBINH, He 3HAeTe ero — He Gepure.
3. He cobupaiiTe cTapble IIJIOAOBEIE TeJjia ChedOOHBIX I'PHOOB, B KOTOPBIX
IIPU Pa3J0KeHUU TaK:Ke MOT'YT 00pasoBLIBATHLCS SAOBUTHIE BEIECTBA.

4. OTpaBjieHre MOT'YT BBI3BAaTh U C'heJOOHBIE I'PUObI, €CJIN OHU IOPAIKEHbI
YepBAMU, JUUNHKAMU, CAUSHAMU U IJIECEHBIO.

Bce Buabl rpub0B XOPOIIO aKKYMYJIUPYIOT PASUOHYKIUILI W COJIM TMKe-
JIBIX METAaJIJIOB, a TaKiKe APYyrue BpeIHBbIe BEIeCTBA, COJEePIKAIIUEcsa B OKPY-
sKaroeii cpenge. ITosTomy, BEIOHpass MecTa AJisd coopa rpuboB, HYKHO IIpoaHa-
JIU3UPOBATH UX MECTOPACIIOJIOMKEeHUe: 0JM30CTh K 30HAM, IIOCTPAJABIIUM OT
aBapuu Ha YepHoObIIbCKON AJC, HalMUYMe 3aBONOB U XUMUYECKUX KOMOMHA-
TOB, KPYIIHBIX aBTOMAarucTpaJseii.
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IIpu mokymke Ha PBIHKE €CTh PUCK IIPUOOPECTH T'PUOBI C IMOBBIMIEHHBIM
YPOBHEM DPAAUMOHYKJIUIOB U APYTUX TOKCHUUECKUX XUMUUECKUX BEIEeCTB.
A BOT rpubbI, KOTOPBIE PeaTu3yIOTCA B MarasuHax (IIaMIUHLOHbBI, BEIITeHKU
U Jp.), IPOXOAAT COOTBETCTBYIOIINE IPOBEPKMU, IIOATOMY HUX MOXKHO CMEJO
YIOTPeOJATh B IMUIILY.

s B

B MoBTOpUM rnaBHOe. SIHOBUTHIMU HA3BIBAIOTCA T'PUOBI, COAEpIKAIIUe
ATOBUTHIE BeIllecTBa (MUKOTOKCUHEI). [[JIs TOro YTOOBI 3aIIUTUTL Ce0A OT
OTpaBJIeHUsS IpubaMu, HYKHO YMEThb OTJIMYATh SJOBUTELIE I'PUOBLI OT C'he-
Io0HBIX. [Ipy mMOSABIEHUN IIEPBBLIX CHMIITOMOB OTPAaBJIEHUS IpubaMu He-
00XOAMMO CPOUYHO OOPATUTLCSA B MEAUIIMHCKOE YUpeKIeHIe.

? MMposepum 3HaHUA }

KnioueBblie Bonpocbkl. 1. Kakue rpubbl OTHOCATCA K A00BUTbIM? 2. o Kakum npusHakam
MOXHO OTNINYUTL CBUHYLLKY TOHKYIO? 3. [Mepeuncnute obLiMe CUMNTOMbI, KOTOpble Habnio-
JatoTca npu oTpasneHun rpubéamMm BHe 3aBMCUMOCTM OT MX Buaa. 4. Kakylo nepyto NOMOLLb
Heo6Xx0aMMO OKadbiBaTb NPV OTpaBneHun rpuéammn?

Cnoxuble Bomnpocbl. 1. Kakue rpubbl, KpOMe MnepeducrieHHbIX B Tabnuue 4, onacHbl Ans
300poBbs Yenoseka? 2. Kakylo ponb uMrpatT SA0BUTble TPUbObl B MPUPOAHBIX 3IKOCKC-
Temax?

§ 17. ApoBuTble pacTeHus

B BcnomHuTe CTpoeHue LBETKOBbIX PacTEeHWN.
B Kak Bbl gymaeTte? lMoyeMy pacTeHus sBASOTCA NMPUYMHON OTPAaBMEHUS NOOEn?

B Bbi y3HaeTe 0 40BUTbIX PACTEHUsIX, KOTOPbIE YACTO BCTpeyatTcs B Benapycu v cumntomax
OTPaBMEHNst MMM, @ Takxe O MEpPBOM MOMOLLM, KOTOPYI HEOGXOOMMO oOKas3aTb MoCcTpa-
[aBLUeMy.

B Benapycu npouspacraer npumepHo 180 BugoB sadosumulx pacme-
Huti. Takue pacTeHus BBIPAabATHIBAIOT SAOBUTHIE BellecTBa (gumomok-
CUHbL), TPENCTABJIAIONINE Yrpo3y AJsA 3H0POBbA uesioBeka. OrpaBieHnue
AJOBUTHIMU PACTEHUAMUN MOKET IPOM30UTU B CJIEAYIONIUX CIAydadX: IPH
yOOTpeOJIeHNY B MHINY, BABIXaHUM WX SAJOBUTHIX WCIIAPEHUi, HpU He-
IIOCPECTBEHHOM KOHTakKTe. MHOTZAa OTpaBjieHHWe CBA3aHO ¢ yIoTpebJie-
HHUEeM B IIHUINYy MeJga, B KOTOPOM IIPDHCYTCTBYET HEKTap IIBETKOB AJOBHUTBIX
pacTeHUi, a TaK:Ke MOJIOKA U MsAca KUBOTHBIX, II0O€IABIIUX SJOBUTHIE
pacTeHusd.



§ 17. AnoBuTble pacTeHus
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SmoBuTHIE pacTeHUusI, KOTOPhIEe YacTo BecTpeuarorcsa B besapycu. Besnopyc-
CKHMM YyUYE€HBIMM COCTaBJIEH KaTaJOoI' AJOBUTHIX paCTeHHfI, IIpou3pacTamInmux
B HaIei crpa”e. YTrpos3y 3JJ0POBBIO UeJIOBEKA MOTYT IIPEICTABIATH 3HAKOMBIE
¥ IIUPOKO pacrpocTpaHeHHbIe pacTeHuA. [[Jis TOro 4TOObI IPENyIIPEIUTDb CIY-
yay OTPaBJIeHHUS, HEOOXOAMMO 3HATH, KAK BBITJIAAAT AJOBUTbIE PACTeHUS U
KaKOBBLI CUMIITOMBI OTpaBJjieHUA uMu (Tabi.H).

Ta6auma 5. Axgosursie pacrenusa Beaapycu

Pacrenue CuMnTOMBI OTPaBJIEHUA

Bex sdosumulii (yuxyma) KopHeBuIiiia m KOPHU pacCTeHUS CMep-
TEeJIbHO SOBUTHL.

ITocne ymorpebieHus B muigy crebieil ¢
JIMCTHAMU HaOJIIONAIOTCA TOJIOBHAA 0OJIb,
TOIIIHOTA, PBOTA, 0OJIX B YKUBOTE, IIOTEPS
YYBCTBUTEJIBHOCTU KOXKU. JleTaabHBIR
MCXOJ BOBMOJKEH OT OCTAHOBKY JbIXAHUS
Ha ()OHe OCTPOIl cepHedyHOll HEeJOCTATOU-
HOCTH

ITocne ymorpebieHusi B nuimy credieit
¢ JIUCTHAMHU HAOJIOJAIOTCS TOIIHOTA,
CJIIOHOTEUEHNE, T'OJOBOKPYIKeHUe, Hapy-
IIeHue TJIOTAHUs, PeUM, IMOoOJeJHeHNe U
MOTepsA UyBCTBUTEJNHHOCTUA KOKU, YTrHE-
TeHHe IEeHTPAJbHON HEPBHOW CHUCTEMBI,
mapaJiny, paciliupeHune 3pauyKoB U OTCYT-
CTBUE PEaKIIMU Ha CBET

Hypman 00btKHOBEHHbLIL Ilpu BABIXaHUU JIETYYUX BEIECTB IBET-
KOB HabJiomaioTca Opel, raJdaionnHalun,
KOTOpPBbIE MOTYT IPUBECTU K IICUXUUECKO-
My paccrpoiictBy. CyxocTh BO PTy, pac-
CTPOMCTBO TJIOTAHUA, KpOBaBas guapes,
"Hapymenue Gyurnuii [ITHC noasasaercs
Ipu yIoTpebieHny B MHUIIY J000ii yacTu
pacrenus. TsaKemoe oTpaBiieHUE MOKET
TIPUBECTU K JIETATHHOMY MCXOLY
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IIpodonscenue

Pacrenue

CuMIITOMBI OTPABIEHUS

Benena yeprnas

Bce uwactu pacremus smoBuThl. Haburo-
JalOTCS CYLOpOTU C IOTepell CO3HAHUM,
TMOBBITITAETCA TeMIlepaTypa. Bo3moikeH
JIeTaJIbHBIA UCXO[.

IIpu moemaHUM MAacCJAAHUCTHIX CEMSIH Ha-
OaromaeTcss OCTPBIA IICUXO03 C TaJIIIOIU-
HAIUAMU

Ilpu monmamarmy cCOKa pacTeHUsA Ha KOXKY
HaOJII0jaeTCa XUMUUECKUIN OKOT, a Tak-
JKe JK/KeHue, pe3Kad 00Jib B IJla3ax,
YyBCTBO WHOPOJHOT'O TeJja, CJIe30Teue-
HUe, BpeMeHHad Iorepd 3peHuda. llpum
BBICOKOIl KOHIIEHTPaIuM fAfa B KpPO-
B — TpeMOp, CyAOpOru, IIOMYyTHEHUe
cosHaHuA. Ilpu BABIXaHUU JIETYUYUX Be-
IIeCTB IIBETKOB — IIEPIIIeHUE U KIKEHNE B
HOCOTJIOTKE, CUJIbHBIA HACMODK, UNXaHWe

B

IIpu moemaHum TI0A0B (KPaCHBIX STOMH)
HabJIogaoTeA 6JIeJHOCTD KOKY, CUIbHAA
TOILIIHOTA, 0OJIM B JKUBOTE, HEYKPOTHUMAS
pBOTa, pe3Kas cJgaboCThb, COHJIUBOCTD,
raJuUTIONUHAINY, HAPYIIeHUEe CO3HAHUS.
IIpu cuabHOM OTPaBJIEHUU MOJKET IIPOU-
30WTM OCTAHOBKA cepAIa

Boauve nbLlko

ITpu ymorpebsieHmM Bcex dyacTeil pacre-
HUA HAOJIOJA0TCS Auapes, PBOTa, sKap,
CUJIbHOE Dpa3Jpa’keHue KOXKU, KOTOPOoe
MOJKeT TpUBECTH K HeKposdy. Ilpm ymo-
TpeOJeHNM AT0L PACTEHUS BOSHUKAET
TAMKeJI0e TOopaskeHwre JKeayaKa, KUIIed-
HUKA ¥ II0YeK, CHUIKAETCA CBEePThIBae-
MOCTh KPOBH, UTO MOYKET IIPUBECTHU K Jie-
TaJILHON KPOBOIIOTEPE
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IIpodonscenue

Pacrenue

CuMnTomMsbI OTpaBJI€eHUSA

Bysuna kpacnas

Ilocne moemanuaA MJIOAOB HaAOIIOAIOTCHA
TOJIOBOKDY KEeHUe, Te30PUeHTAIUA B IIPO-
CTpPaHCTBe, TOIIHOTA, PBOTA, rOpeYb BO
pTy, meplieHue B ropje, 60JU B JKUBOTE,
Imapesi, IIOBBIIIEHHOE CJIIOHOOTIeJIeHue,
yuareHue myJbca. Ilpm oTpaBieHUU
TKaHU OpraHW3Ma UCIBITHIBAIOT KUCJIO-
pOZHOE TOJIOfaHME

CoK U poca pacTeHHs BbIZBIBAIOT OYKOTHU
Ko:xu BILIOTH 10 III cremenu. Bapixanue
OBLIBIIBI MU 3(DUPHBIX MACEJ BLI3HIBAET
pacrmyxaHue TOpTaHU, YAYIIbe WM MOXKET
mpuBecTH K JeTtajdbHOMy wucxoxy. Cox
WIX IbLIbIIA IPU IIOHaJaHWUM B IJjasa
CIIOCOOHBI BBI3BATDH CJIEIOTY

IIepBas momours Mpu oTpaBjeHuu. IIpu momagaHuM COKa SATOBUTOTO pac-
TeHUA Ha KOXKY, ee IPOMBIBAIOT BOAOU C MBIJIOM U CMAa3bIBaIOT IMUTATEIbHBIM
Kpemom. Ecau sKe TOKCHUUHOE BEIleCcTBO MOIIaJI0 BHYTDD, JKeJIYI0K Heo0X0a1MMO
MPOMBITHE. OTO MOXKHO CleJiaTh, JaB IIOCTpamaBilieMy 4—5 cTaKaHOB BOIBI,

a 3aTeM BBIBBAB PBOTY IIyTEM HAaJaBJIMBAaHUSA HA KOPEHb sa3bIKa. Ilporexypy

OpoBOAAT 3—4 pasa. 3amIpeleHo TaKkoe IPOMbIBaHNE IIPYU CYLOPOorax 1 moTepe
cosHanusa. ITociie IPOMBIBAHNS MKeJYAKa IIOCTPAaBIIero Heo0X0MMO CPOYHO
OOCTaBUTh B MEIUIIMHCKOE YUPEXKIEeHUE.

U yMepeTs!

» 3T0 MHTepecHo. 3HaMeHUTHIN anTxuMuK u Bpau [lapameansc (1493—1541 rr.)
roBopuii: «Bce — s, Bce — JIeKapCTBO; TO W APYyroe ompejesser no3a». Uc-
XOonodA M3 9TOTO0 YTBEPKIOEHUMA, HEKOTOPbhIEe AMOBHUTHIE PACTeHHA HMCIIOJBb3YIOTCA
KaK B HAPOJHOU MemuIlnHe, TaK u B (hapmaneBTure. OLHAKO, ecau mepef YIIo-
TpebJeHrneM JIEKAPCTBEHHBIX CPEJACTB, MOJYUYEHHBIX W3 PACTeHHUIl, He IIPOKOH-
CYJIbTUPOBATHCS C BPAuOM, a TaKiKe HApyIIaTh AO3UPOBKY, CPOKU UX YIOTPE-
OJIEHUsI, TO MOYKHO He TOJbKO HAHECTH OTPDOMHBIA BpeJ CBOEMY 3M0POBBHIO, HO
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N lMoBTOpUM rnaBHoOe. fImoBUTHIE CBOIICTBA PACTEHUI OOYCJIOBIEHBI CO-
Jep KaHreM B HUX OIACHBIX JJIA 30POBbs UeJI0BeKa s10B ((DMTOTOKCHUHOB).
PaCTI/ITeJII:H]:Ie AObI IIOPAMAT B OCHOBHOM IIHII€BAPUTEJIBHYIO MW II€H-
TPAJILHYIO HEPBHYIO cucreMbl. Ha Teppuropuu Bemapycu Hambosiee yacTo
BCTPEYAIOTCSA CJIEAYIOIe AJOBUTHIE PACTEHUA: BeX SIOBUTHIN, OOJIUTOJIOB
KpamJyaTblii, JypMaH OOBIKHOBEHHBLIN, OejieHa YepHas, JIIOTHUK STOBUTHIM,
JIAaHIBIINT MalCKUIi, BOJUYbEe JbIKO, Oy3MHA KpacHasd, 0opigeBuK COCHOBCKO-
ro 1 Apyrue pacTeHusd.

? MMposepum 3HaHUA }

KntoyeBbie Bonpockl. 1. Kakne pacTeHusi HasblBalTCA SO0BUTbIMM? KakoBbl MyTU OTpas-
NEeHVst UMK Yenoseka? 2. HasoBuTe sO0BWUTbIE paCTEHWsl, KOTOPblE 4acTO BCTpeyarTcs B
Benapycu. 3. Pacckaxute 0 cMmMnTOMax OTpaBiieHUs BEXOM SAOBUTLIM U GENEHOM YEepHON.
4. Kakyto nepByto MoMoLLb HEOOXOAMMO OKasaTb NOCTpagaBLUeMy NP OTPaBlEeHUU SAOBMUTbI-
MW pacTeHnamMn?

CnoxHbie Bomnpocbl. 1. K kakuMm cemeictBam OTHOCATCA OONMMIrofioB KpanyaTblid, gypMaH
0ObIKHOBEHHbIN, 6eneHa 4epHas, NOTUK A00BUTbIN? 2. Kakylo pofb urpatoT 3TW SO0BUTbIE
pacTeHus B akocucTemax?

§ 18. ApoBuTbie XMBOTHbIE

B BcrnoMHUTE 0COGEHHOCTM CTPOEHWsI SHOBUTLIX HAcekoMbIX Benapycu.

B Kak Bbl aymaeTte? Kakvmu npeumyliectBamu o65afatoT XUBOTHbIE, KOTOpble copepxat
A00BUTbIE BellecTBa?

B Bbl y3HaeTe, Kakyto onacHOCTb AJid 3A0P0BbA YennoBeKa npenctaBnaioT A00BUTbIE XUBOTHbIE,
Kakue 13 HUX Haubornee 4acto BCTpedawTcs B benapycu u kak obezonacutb cebs oOT
BO3OENCTBUSA A00B XMUBOTHbIX.

SmoBuUTHIE KUBOTHBIE — 9TO "KUBOTHBIE, COMepPIKallle AbI, KOTOPhIe IPU
MOMaJaHuM B OPraHW3M UYeJIOBEKAa BBLI3BIBAIOT 0OJIE3HEHHBbIE PacCTpPoiicTBa, a
nHOorga m CMepThb.

Husomnoie 106l (300MOKCUHBL) — BTO TOKCHUUECKNE BEIeCTBA Pa3JIUIHOM
XUMUYECKON IIPUPOakI, BBIpa6aTBIBaeM]:;Ie JKHUBOTHBIMU W HNCIIOJIb3yeMbl€ MU
B IIeJAX 3alliThl NI HallageHWudd. CTeHeHB BOS].'[efICTBPIH JKUBOTHBIX AO0B Ha
YeJI0BeKa 3aBUCHUT OT COCTaBa sa, MecTa W Ce30Ha, (PU3UUYECKOT0 U IICUXO0JIO-
TMYECKOTO COCTOSHUS UeOBeKa.



§ 18. ApoBuUTbIE XUBOTHbIE

P> OTO MHTEepecHO. YCTaHOBJIEHO, UTO IIOCJIELOBATEILHBIM BBEJJEHUEM B OPTraHU3M
JKMBOTHOTI'O YBEJIMUMBAIOIINXCA 03 AJa MOMKHO YMEHBIIUTH €I0 BOCIPUUMUYU-
BOCTh K JaHHOMY aAxy. Tak, Jiomanb, Ipomeias NMMYyHU3aINi0, BbIIEPKUBAET
OJHOKPATHOE BIPBHICKMBAHUE 2 I' CyXOro Afa KOOPHI, TOrZa KaK He MMMYHU3UPO-
BaHHaA norubaer ysxe ot BBegeHuA 0,25 r. IIpm MCKYCCTBEHHOU MMMYHU3AIUU
B KPOBU KHBOTHBIX 00pa3ylOTCsa aHTHUTeNa (AHTUTOKCHUHBI), HEHTPaJIU3YIOIIHE
BBOAMMBIN A7. TakuM cIocOO0M ITOJIyYaIOT CHIBOPOTKY C T'OTOBBIMU AHTUTEJIA-
MU, KOTOPYIO HCIIOJB3YIOT [JIA JE€UEeHUA JIOel, IOCTPAaLaBIINX OT YKycCa AHO-
BUTBHIX 3MeH.

ﬂJ_IOBI/ITI:IX JKUBOTHBIX IIPHUHATO pPa3fejATh Ha [B€ I'PDYIIIbI: aKTHUBHO-
SIMOBUTHIE U MACCUBHO-SITOBUTHIE.

Axmueno-s0o8umule MXUBOTHBIE NMEIOT 0COObIe OpPraHbl, BhIpadaThIBAO-
e An. BTI/IX JHKHUBOTHBIX IIPHUHATO OEJIMTh HaA BOOPYMHEHHBIX M HEBOOPY-
JKeHHBIX.

Y BOOpPYKEeHHBIX SA0BUThbIe OPTaHBI COCTOAT U3 KeJe3bl, BhIpabaThI-
BaIOIEN A7, W KOJIIOIEro WKW PaHAIEero ammapara. Hampumep, y Haceko-
MBIX AMOBUTHIE JKeJe3bl CBA3AHBI C JKAJOM, a Y NAayKOB OHU OTKPBIBAIOTCS
Ha xejauiepax. SIJOBUTHIN almapaT uMeeTcs y sMel (ragioka, riopsa, Koopa,
IITUTOMOPIHUK) U AIIEPHUI I103y00B.

Y HEeBOODPY¥NEHHBIX AMNOBUTBHIX HUBOTHBIX HET PAaHAIIIEIr'O allrapara.
Wx sap opu momagaHWM Ha KOMKY KEPTBBI BCACBIBAETCSA Uepe3 IIOBPEKIEH-
HbIe MeCTa W CJIUBUCTBIe 000JI0OUuKU. SIMOBUTHIE Kejie3bl 60e3 paHAIlero am-
mapata MMeIOTCA B KOXKe psAJa 3eMHOBOTHBIX ((KepJsHKa KpacHoOpioxasd,
YeCHOUHUIA OOBIKHOBEHHAs, Ka0bl 3eMJIAHAA 1 OOLIKHOBEHHAdA, caJaMaHapa
OATHUCTAS W AP.). ¥ PAJa KUBOTHBLIX (HAIIpUMEp, Y MypPaBbeB) HepPaHAIIUN
ATOBUTHIA ammapaT PasBUJICSI W3 PAHAIIETO MYyTEeM PeAYKIIMU ero KOJIIOIei
YacTu.

SmoBuTHIe HACEKOMBIE UMEIOT KOYKHbBIE JKeJIe3hl C eJKUM WM CUJIHHO MaxHy-
UM CeKPEeTOM, OTIIYTUBAIOINM BparoB (3KyK KOJOPAACKU, KyK-6oMOapaup,
IJIaBYHeIl, cTa()UInH 0eperoBoil u Ap.). B KpoBU HEKOTOPBIX KJIEINIel 1 Ha-
CEeKOMBIX COJEepsKaTCs TOKCHUUHBIE BeIl[eCTBAa, KOTOPbIe OHU BBIAEISIOT KaK
CPeJICTBO 3aII[UTHI.

Y naccusHo-1006umbLx KUBOTHBIX STOBUTHIE OPTaHbI OTCYTCTBYIOT. WX
TOKCUYHOCTh CBS3aHA C OCOOLIMM CBOMCTBAMM TeX WM HMHBLIX TKAHEH TeJja
(cKkpwITasi, UIu TKaHeBas, SAOBUTOCTH). Hampumep, HEKOTOPbIE PHIOBI AJO0BU-
THI OIPU YIOTPEOJeHUN UX B MUIITY.

SAmxosuteie skuBoTHBIe Bemapycu. Haubonee yacTto BecTpeuarornuecsa B Be-
Japycu SAJ0BUTHIE KUBOTHBIE IPeCTAaBJIeHLI B Tabuile 6.
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Tabauma 6. AmoBureie :xkuBoTHHIE Besapycn

BosgeiicTBue Ha OpraHU3M
YeJI0BeKa

JKuBorHbIE

Q Caenendv Ovlyuil ToKcuuecKue BeIecTBa CIIOHbBI TPU-
BOAAT K TMOKPACHEHWIO 1 6OJIe3HEeH-

HOMY OTEKY KOKH.

Ilocme ykyca paHBI IOJTO KPOBO-

TOUaT W He 3a)KUBaIOT. SIBIseTrcs

TIePEeHOCUYNKOM Dsga 3aboJsieBaHUIM,

HampuMep CUOUPCKON A3BBI

Eciu ykyc Oymer HaHeceH B 00-
JIacTh #A3bIKA, IJIOTKW WIu Helba,
BOBHUKAIOIUNA OTEK MOKeT 3a0Ji0-
KUPOBaTh IIOCTYILJIEHWE BO3AyXa U
mpuBecTH K acurcuu (yLyIIbIO).
MHoroumncjeHHbIe YKYChl U aJLjIep-
rud K A4y m4esl MOTYT IIPUBECTU K
JIETAJILHOMY HCXOLY

Oca MOKeT JKaJuTb MHOTOKPATHO
IPU CEepPbe3HOll yrpose, HaIpUMep
KOIZla YeJIOBEK IILITAeTCsI paspy-
IIUTh THE3M0. YKyC 0OJe3HEeHHBIH,
BBLI3LIBAET [IOKPACHEHME, OTEK, JKIKe-
H1e u 3yA. Oco0eHHO OIIacHbI YKYChI
JLJIsl YeJ0BeKa C aJlaeprueit

Il menv nosnesoil VKyc oueHb 00JIe3HEHHBI, BHI3LIBA-

e €T pasapaskeHue U 3yJ, OTeK U TOIII-
HOTY, HApyIlleHWe CePAeUYHOr0 PUT-
Ma, [P MHOKECTBE YKYCOB BO3-
MOXKEH JIETAJbHBIII MCXOM. YKYC B
00J1aCTh pTa WUJIU II€W MOJKET BbBI-
3BaTh YAYIIbE M3-3a OTEKa TOPTaHU
U cma3Ma JbIXaTeJbHBIX IyTel

Illeputenv 00bLKHOBEHHDLUL VYKyc upesBbIUYaiiHO 00JI€3HEHHBIN U
BBIBHIBAET OTEK, BOCHAJIEHUE, TOIII-
HOTY, T'OJIOBOKDPYIKEHUE U ajljIepru-
YeCcKUe peaKIuu, WHOTAA IPUBOAA-
e K JIeTaJIbHOMY MCXOLY




§ 18. dpoBuUTbIE XMBOTHbIE

IIpodonscenue
Bo3nmeiicTBue Ha OPraHNU3M
JKuBoTHBIE A P
YeI0BeKa
Hyx HapvléHUK YKyc ocTaBiseT Ha Teje HAPBIBHI U

Boaabipu. OKasbiBaeT HeraTUBHOE
BO3JelicTBUEe Ha PabOTy MOUYEBBIBO-
nAamux nyreit u mouex. OcobGeHHO
OMaCHO TIIOIlaJaHWe SAAa B KPOBb.
3anuTUTh ce0s MOJKHO JIMINb MC-
KJIOUNB KOHTAKT C HAPBIBHUKAMU

VYKyc compoBokmaerca O00Jbi0 B
MecTe TOpaKeHusi, CJaboCThio,
TOIITHOTOM, TOJIOBOKDY KE€HUEM.
Bosmo:kHO HapyllleHre ceprnedHoin
IesATeJbHOCTA ¥ PasBUTHUE II0YeU-
HO¥ HEeIOCTATOUYHOCTHU

» 3710 mHTepecHo. ITo pacueram yueHBIX, 1 T CyXOTO AZa KOOPHI MOKET IIPUBECTU
K rubenu 167 yemoBek Maccoil 60 Kr Kaskawiii. OZHOTO M TOTO Ke KOJMYecTBa
Ana rpeMydeil 3MeW OOCTATOYHO AJIA CMEePTEeJbHOro oTpaBieHusa 24 cobaxk uau
300 000 romybGeii. CBuHBSA, HAIpPUMeEP, HEUYBCTBUTEJIhHA K YKycaM I'DeMYy-
yell 3MeH, a e — K Axy ragioku. HeBocmpumMMUYUBEL K ALY HEKOTOPBIE IITUIIHI
(amcThbl, BOPOHBI), MTOEAAOINE ATOBUTHIX 3MeH, KYPhI, CKIEBBIBAIOIINE ITOBUTHIX
MayKoOB KapaKypTOB.

IIpodpunakTurka yKyCcOB AHOBUTHIX SKMBOTHBIX. [[JI 3aIlllUTHI OT YKYCOB
AZOBUTHIX HACEKOMBIX BO BpeMdA OT/JbIXa HA IPUPOJE, NpPeObIBAHMA Ha Hade
JKeJIaTeJIbHO MOJIb30BATHCSA CIIEIIMAJbHBIMU KpeMaMU U CIIPeAMHU C PeleslieH-
TOM U HaJeBaTh OJEXKIY, KOTOpas XOPOIIIo 3aIruiiana Obl Teso.

ITpu ykycax AMOBUTHIX HACEKOMBIX HYKHO YIAJUTH IIUHIIETOM KaJo C IIy-
3BIPbKOM, HATIOJITHEHHBIM AJIOM, IIOCJIe Yer0 MPOMBITh PAHKY aHTUCEIITUUYECKUM
cpenctBoM. MecTo yKyca sKejlaTeJIbHO OXJIAAUTh, IPUJIOKUB K HEMY XOJIOLHBIN
mpeaMeT WU 3aBePHYTHIN B TKaHb Jie[. B TAMKeIbIX caydasX HeoOXOTUMO
CPOYHO 00paTUTHCSA 38 MEIUITMHCKON ITOMOIIBIO.

VKyc rafioku IpPOUCXOAUT, KaK IIPaBUJIO, II0 BUHE CaMOTO 4YeJOBeKa, U3-
3a ero HEOCTOPOYKHOCTM ¥ HEBHUMATEJBHOCTH. Yalle BCero rajioKa MOJKeET
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YKYCUTH 3a HOT'Y, €CJIM HACTYIOUTh Ha 3Mel0, U1 3a PYKY, €CJIU CXBATUTL €e
WM OPUAaBuUTh. ['aloKa HUKOTAAa He HallaZaeT IepBOii, YKyC 3Meu — JIHIIb
3aIuTHaA peaKIusd.

IIpu yxyce ragioKu IIOCTPAJABIIEr0 HEOOXOAMMO KaK MOMKHO CKopee J0-
CTaBUTH B OjusKaiilliee MeJUIIMHCKOE yUupeKIeHUue, rae emMy OyneT BBeIeHA
AHTUTOKCHUYECKAas CBIBOPOTKA. KCJIM 9TO HEBO3MOIKHO, TO IOCTPAJABIIEMY
HeoOXOAMMO CO3JaTh IIOJHBIN IIOKOM, YJIOMKUTL M JaBaTh MHOI'O KULKOCTU
(Boma, uaii).

s B

M MoBTOpPUM rnaBHOe. SITOBUTHIX JKUBOTHBIX PasAesAOT Ha JBe IPYIIIIHI:
aKTUBHO-SIJOBUThIE W ITACCUBHO-AN0BUTHIe. OHU COmepsKaT OMaCHBIE IJIs
3I0POBBLA UeJIOBeKa BelllecTBa — aAnbl. B Benapycu Hamnbosiee uacTo BeTpe-
YaAIOIIUMUCHA ATOBUTHIMU JKUBOTHBIMU ABJISAIOTCS: CJIEMEHDb OBIUM, muesa
MeJOHOCHAsI, 0ca OOBIKHOBEHHAs, IIIMeJb II0JEBOIi, IIepIIeHb OOBIKHOBEH-
HBIH, }KYK HAPLIBHUK, raJiloka OObIKHOBEHHAS.

? Mposepum 3HaHUS ]

KniouyeBbie Bonpockl. 1. Kakoe HeraTvBHOE BO3OENCTBUE HA OpraHn3M YenoBeKa OKasblBaloT
YKYCbl LLIMENS MONeBoro, LIepLUH 06bIKHOBEHHOr0? 2. B yem 3aknovaeTcs npodunaktmka ot
YKYCOB A00BUTbIX HAacekoMbix? 3. Kakvmu cumnToMamm COnpoBOXAAETCH YKYC raftokm OObIK-
HOBEHHON? Kakve mepbl NpefoCTOPOXHOCTU HEOOXOOAMMO MPEeANnpUHNMATh, YTOObI y6epeybcs
oT ee ykyca?

CnoxHble Bonpochl. 1. K kakum oTpsigaM OTHOCSATCS SO0BUTbIE XMBOTHbIE, NPUBEAEHHbIE B Tab-
nmue 67 2. MNoyemy A00BUTOCTb HE CBOMCTBEHHA npepctaBuTensam Knacca mnekonurawowme?

§ 19. NekapcTBeHHblEe pacTeHus
MU UX UCMNOJIb30BaHWE YEJIOBEKOM

B BcrnomHUTe, Kakue pacTeHus B Benapycy Yalle BCEero MCMosib3yloTcsi B NeHebHbIX LessiX.

B Kak Bbl gymaete? MoryT M nekapCTBEHHblE PacTeHWs MPeAcTaBnsaTb Yrpo3y 3[40POBbIO
Yyernoseka?

B Bbl y3HaeTe 0 HauGornee pacrpoCTPaHEHHbIX JIEKApPCTBEHHbIX pacTeHusix Benapycu v mx
MPUMEHEHUN.

JleueOubIe cBOMCTBA paCTeHI/Iﬁ ThICAYEJIETUAMMU MCIIOJIB30BaJMCh BCEMU Ha-
pomgamMu MHUpa. C ux IIOMOIIIBIO JIIOAM JIEUNJI MHOT'HE 33_6OJIeBaHI/IH, o6pama5{c1>
K IIpupoJe, K ee mapaM. B cBoem cocraBe JIEKAPCTBEHHBIE PACTeHUA CoaepKEaT
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IeHHbIe XUMHUUYECKUE BEIeCTBA, II09TOMY IIIMPOKO HCIOJB3YIOTCA KaK B Jie-
4e0OHBIX, TAK U B MIPOPUIAKTUYECKUX IETAX.

PacnpocTtpanennrie B Besapycu iekapcTBeHHbIe pacTeHud. [lodHaKOMUM-
csA C HEKOTOPBIMY JIEKAPCTBEHHBIMU pacTeHUAMMN Besapycy u mx IpuMeHEeHU-
em (Taba. 7).

Tabnuma 7. JlekapcTBeHHBIE PACTEHUST M UX IPUMEHEHUE Q

Pacrenue IIpumenenue

ITodopoxcHur 60abULOTL CoKk m HACTOH U3 JINCTHEB WUCIIOJB3YIOT

; npu JiedeHUU 3a00JIeBaHUU KeJIyJOYHO-
KUIITEeYHOT0 TPAaKTa, KaK IIPOTHMBOBOCIIA-
JINTEeJIbHOE U PAHOBAKUBIAIOIEE CpeJ-
CTBO. JKCTPAKT JIUCTHEB IPUMEHAETCA B
Tepalnnyu BEPXHUX AbIXaTeJIbHBIX nyTeﬁ.
Komnpecchl 13 M3MeJNbUEHHBIX CBEMKUX
JuCTheB 9(p(PeKTUBHBI IPU JIEUEHUU CcCa-
JIUH, IIOPEe30B, 3B

Pomawrka nexapcmeennas, Hacroi#t comBeruii mpuUMEHSIOT IJA IIO-

uau anmeunas JIOCKAaHUsI POTOBO¥ IOJIOCTA W 3€Ba IIPU

- - aHTrUHe, JapuHruTe. PoMallIKy 4acTo HC-

HOJIBL3YIOT B JIEKAPCTBEHHBIX cOopax B

KOMOMHAIIUM C JIPYTEMU PACTEHUSMU.

B kKauecTBe MPUMOUYEK WJINM KOMIIPECCOB

WCHOJIb3yeTCs TpPW BK3eMe, HapbIBax,
0JKOTaX, OTMOPOIKEHUAX U sI3BaxX

Hacroit 1 oTBap M3 CBEXUX JIUCTHEB 00-
JIaal0oT MOYETOHHBIM ¥ IIOTOTOHHBIM
meiictBueM. V3 HUX OeJIal0OT KOMIIPECCHI
IUIA cHATUA 60JIell Ipu peBMaTU3Me U He-
Bpajaruu. DBepe3oBBIl COK NTPUMEHSETCS
mpU HEKOTOPHIX 3ab60JeBAHUAX JETKUX,
Kak o0IlleyKpelIdollee cpexcTsBo. [lpe-
BECHBIN 0epe30BBIi yroab (KapOoJieH, win
aKTUBUPOBAHHBIA YTOJIb) HCIOJIbB3YETCA
KakK ajcopbupyrolee cpeacTBO




86

lmaea 2. Yenosek B okpyXxatoweii cpeae

IIpodonscenue

Pacrenue

IIpumenenue

IITunosrukx mailckuil

Yait 1 HAcTO M3 MJIOLOB 00JIafAI0T O0IIe-
TOHU3UPYIOIIUM, IIPOTUBOBOCIIAJIUTEJIb"
HBIM, OOIIEYKPEeIJISIONUM JIefCTBUEM.
Hacroi#t m3 mi1om0B NPUMEHSETCS B KOM-
IJIEKCHOM Tepamuy caxapHoro auabera,
UL YMEHBIIIEHUS CONEPIKAaHUA XO0JIecTe-
puHa B KpoBu, cHm:kenusa CO9 (ckopocTu
ocemaHms SpPUTpPOruToB). Ilpemaparsl us
pacTeHus: MPUMEHSIOTCS [IJIA JeUeHUs 3a-
60JIeBaHUU KOXKU

IIpenapaTbl U3 KOpHEll pacTeHUS UCIOJb-
3YIOTCSI KaK YCIIOKauBalolllee CPeaCcTBO
IpU HEPBHOM BO30YKIEHWU, THIIEPTOHU-
UecKoil 0oJsiesHu, OECCOHHUIE, IJIA YIyd-
IIeHNs MUIleBapeHusI, KaK JKeJIuyeroH-
HOE CPEeACTBO B [ePMATOJIOTHUH, a TaKiKe
npu JeueHuu 3a00JieBAHUUN ITUTOBUIHON
JKejie3bl W aCTMBbI. JOKCTPAKT BajiepUaHbI
BXOJIHUT B COCTAB TAKMUX IIPEIapaToB, Kak
KOPBAJIOJI, BAIOKOPAUH

IIpemapaTs! U3 IIBETKOB, KOPHEI, JIUCTHEB
NPUMEHSIIOTCA JJIsI BO3OYIKOIeHUSA aIllle-
TATA U YJAYUIIEHWS IIHUIeBapPeHUs, KaK
IIOTOTOHHOE, KeJIUeroHHOe, OTXapKUBalo-
1ee, TOHU3UPYIOIllee U IIOBLIIIIAIOIIEE 3a-
HIUTHBIE CBOMCTBA OpraHM3Ma CPEeACTBO.
Kopuu mcmonb3yioT mpu amaberTe U Kak
AHTHUCKJIEPOTUUYECKOEe CPEeICTBO

Hacroit 1 oTBap U3 AT0A UCIOJIb3YIOT IPU
60/IAX B JKeJIyOKe, KUIIeYHUKE, MOYEBOM
my3bipe. YIoTpebJieHre B IUIIY CBEKUX
¥ CYIIEHBIX SATOJ UePHUKU TOJOKUTETh-
HO [eliCTByeT Ha KPOBOCHAOXKEHUE CeT-
YaTKU IJIasa, 4TO yJIydIlIaeT HOYHOe 3pe-
Hue. Hacroii 1uCTheB CHUIKAET YPOBEHbD
TUIIOKO3BI B KPOBU




§ 19. JlekapCTBEHHbIE PACTEHMSA U KX UCTONb30BaHUe YenoBekoM — 87

IIpodonscenue

Pacrenue IIpumenenue

Mama nepeunas Hacro#i sucThbeB NPUMEHAIOT KaK Cpen-
CTBO JUIA YJIYUIIEHUSA MUIeBapeHUdA, 110~
BBIIIIEHUSA alllleTuTa, OT CIIa3MOB B JKe-
JIyAKe, TOIMHOTHI, KaK yCIIOKauBalolliee
IPpY HEPBHOM BO3OY'KIEHUU. OKCTPAKT
TpaBbl OO00ABJAIT B HIPOTUBOBOCIIAJIU-
TeJbHBbIE Masu, OH BXOAUT B COCTaB cep-
JIeYHBIX IIPENapaToB

Ilnogpl 06J1aaI0T MTPOTHUBOBOCIATIUTE -
HBIM, JKAPOIOHMKAIOIIUM ¥ IIPOTUBO-
CKJIepoTUUYecKuM neiicrBuemM. OHU mOJI€3-
HBI Kak MOPoQUIaKTHYECKoe U JieueOHoe
CPeICTBO IpU HaPYIIEHUAX OOMeHa Be-
I1eCTB, 3a00JIeBAHUAX IBIXATEJbHBIX IIY-
Teli, TacTpUTe, SHTEPUTE, AHEMUU, TUTIEP-
TOHUM, CAXapHOM auadere, dK3eMe

IIpemapaTsl 13 OGJIMCTBEHHBIX cTeOJIell C
IBEeTKAMHU U ILJIOZAMH IITUPOKO KCIIOJb-
3yioTcsA TpHU 3a00JeBaHUAX IKeJIYIOUHO-
KUIIIEUHOTO TpaKTa, caxapHOM auabere,
UL 3a'KWBJIEHUST PaH, 3B, OKOTOB, IJIA
JIeUeHUs XPOHUUYECKUX CTOMAaTUTA U Tai-
moputa. OTBap YCKOPAET B3a'KUBJIEHUE
S3B KeJyOKa U [IBeHa[IaTUIePCTHON
KUIIKYA, YCTPAHAET METEOPU3M

Hesacun evicorxuil Hacro#t 13 KopHs IpuMeHseTcs KakK OT-

= Tkt i XapKuBaroIllee CPeACTBO IPU OCTPBIX U
' ! XPOHNYECKUX B3a00IeBAHUAX AbIXaTeJb-
HBIX TOyTell, a TaK/Ke IPU MOHUKEHHOM
KHUCJIOTHOCTH KeJYJOUYHOTO COKa U BOC-
MaJeHUUW CJIUSUCTOA OOOJIOUKHU JKEeSyHd-
Ka (ractpute), S3BEHHOUW O00JIe3HU, IJs
JeueHUA 3a00JI€BAaHUN KOXKU M T'HOMHBIX
paH
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IIpodonscenue

Pacrenue IIpumenenue
Bpycnuka obvikHOGeHHAA Mopc um cuponm wu3 Arog IPUMEHAIOT
- e % Ipy TUIOBUTAMHHO3aX, TpaBMax, BOC-

MaJUTEeIbHBIX IIPOIEeCCax, IIOBBIIIEHUN
TeMIIepaTyphbl Tejia, IIOCJe Oolepamuil u
TSKEJNbIX 3abosieBaHuii. HapysKHO COK
HCIIOJB3YIOT ITPU 3a00JIeBAHUAX TJIa3 U
KOXKU

®duronuuasi. MHOrTE pacTenus (MoK KeBeJILHIK, COCHA, eJIb, Oepesa, ayo0,
TOIOJIb U IP.), BEIAEJSIOT BEIleCTBa, HOJYUUBIINEe HadBauue Gumornyudot (OT
rped. caoBa phytén — pacTeHue u JatT. caedo — youBaio). PUTOHIIUALI YOUBA-
IOT MHKPOOPraHN3MbI WJIX IPENOTBPAIAIT UX pasMHOsKkeHre. OHM CIIOCOOHBI
HOPMAJIM30BATh CEPAEUYHLIN PUTM M apTeprUaJbHOE AAaBJIEHHE, CHIMKATH ypo-
BeHb caxapa B KPOBU, 0JArOIPUATHO BO3AeHCTBOBATh Ha COCTOSHUE II€UEHU,
a Tak/Ke Ha MMMYHHYIO ¥ HePBHYIO CHCTEMbI UeJIOBeKa.

» 3710 nHTepecHo. PexkopacMeHaMu IO BBIAEJIEHUIO (DUTOHITUIOB SABJISIOTCSA XBOM-
Hble pacTeHusd. Tak, 1 ra MOMK/KeBeJbHUKA BBIJeNdeT B cyTKU 30 KI JeTyuux
BeII[eCTB, a cocHa u eab — OKoJo 20 Kr. Biaromaps cmoco0HOCTU paCcTEeHUH BBI-
IeJIATh (PUTOHIIUALI BO3AYX MapKoB comep:kuT B 200 pas MeHbIIle 6aKTepuil, ueM
BO3YX YJIUIIL.

JlekapcTBeHHBIE PACTEHUA IIMPOKO MCIOJL3YIOTCA (hapMalleBTUUeCKOM Ipo-
MBIINLIEHHOCThI0. COrJIacHO MCC/IefOBaHUAM, TOJbKO 33 % HOBBIX JIeKapCTBEH-
HBIX CPEJICTB SABJAIOTCA CUHTETUUYECKUMU COENMHEHUSAMU, KOTOPhIe HE MMEIOT
amajoroB B sKuBoil mpupone. OcranbHble 67 % uesoBeK OepeT m3 IPUPOILI.

Hs Toro 4TOOBI OIPENEeSUTh U BBIAEJIUTh XUMHUUECKOe COeMnHeHN’e, KO-
TOpPOE BOMIET B COCTAaB JIEKAPCTBEHHOI'O CPEACTBA, HEOOXOOMMBEI HOJITHE I'OJbI
paboThl yUueHBIX U (hapMaIleBTOB.

IIpaBuia mpueMa pPacTUTEJIbHBIX JEKAPCTBEHHBIX IpemapatoB. Ilepen
IpUEeMOM PACTUTEJHHBIX JIEKAPCTBEHHBIX IIPEIapaToB cJeayeT 00d13aTeJbHO
MIPOKOHCYJIBTUPOBATHCSA C BPAauOM, KOTOPBIN mombepeT HEOOXOAUMYIO 03y U
paspaboTaeTr pe:xkuM mpuema mnpenapara. CamoJsieueHue MOKET IIPUBECTHU K
oTpaBieHunio. Hampumep, IPOIOIKUTEIbHOE YIIOTpeOJIeHne JOHHUKA JieKap-
CTBEHHOT'O MOJKET BBIZBATh I'0OJIOBOKDYKeHIe, TOIIHOTY, PBOTY, MUTPEHb, COH-
JUBOCTD, HapyIlleHue padoTel neuenu u ITHC.
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JIeKapCTBEHHLIe pacTreHnusd, IIpUMMeHdAEeMbIe IIO0 Ha3HaAYeHHNIO Bpava, CIIO-
COOHBI HE TOJBKO JIeUUTh, HO 1 yBeJIMUYNBaAThHb pa6OTOCHOCO6HOCTB 1 BBIHOCJIN-
BOCTBH, YyJyUlllad KaueCTBO KHM3HHU YeJIOBEKa.

B [MoBTOpUM rnaBHoe. HawuboJsiee pacmpocTpaHeHHBLIMU B Benapycu Jje-
KapCTBeHHBIMU PACTEHUSMU SBJISIOTCS: IMOZOPOKHUK OOJBIIONH, POMAIII-
Ka JIeKapCTBEeHHAad, WJIM alTeuHasd, Oepesda IOBUCJIAsA, IMUIIOBHUK Maii-
CKUli, BajiepraHa JIeKapCTBeHHAaA, OAYBAHUUK JIEKAPCTBEHHBIN, YePHUKA
OOBIKHOBEHHAs, MsATa IepeyHas, MajnHa OOBIKHOBEHHAasA, 3BEPOOOM IIPO-
IBIPSBJIEHHBIN, JeBsCUJ BBICOKUI, OPYCHIKA OOBIKHOBEHHAS U JP.

JlekapcTBeHHbIE pACTEeHUA COAePsKaT IleHHble XMMUUYEeCKUe BelllecTBa,
B TOM UMCJIe BUTaAMUHBI 1 (pUTOHIUALI. II03TOMY OHHI IIMPOKO MCIIOJIb3Y-
IOTCS KaK B JIeUeOHBIX, TaK U B IpodPuIaKkTUUYecKux Ienax. Hacrou, or-
Bapbl, (DUTONpPEnapaThl U3 JIEKAPCTBEHHBIX PACTEHUN JIETKO YCBAUBAIOTCS
U UMeIOT MeHbIIle Mo00UHBIX 3(p(dexToB. IIpnodbperaTh X Hamo B alTeKax,
a Tepej IPUeMOM 00s3aTeJIbHO IMIPOKOHCYJIbTUPOBATHCA C BPAUOM.

s M

? Mpoeepum 3HaHWA ]

Kntouesbie Bornpockl. 1. [Nepeuncnute OCHOBHbIE BMAbI M CBOMCTBA NEKAPCTBEHHbLIX pac-
TeHu, npouapacTaowmnx B benapycun. 2. Kakoe BnvsHMe OKasblBalOT HA OpraHn3M 4YenioBeka
utoHumabl? 3. MNMoyemy nepen NPUEMOM NEKAPCTBEHHbIX PaCTeHUA HEOO6X0OMMO 06s3aTeslb-
HO MPOKOHCYNLTUPOBATLCS C BPa4oM?

CnoxHble Bonpockl. 1. Kakne nekapcTBeHHble PacTEHWsi, KPOME MEPEYMUCIIEHHbIX B TEKCTE
naparpadgpa, npoudpactatloT B benapycn? [Ons neyeHuss Kakux 3a60neBaHWin OHW MCMOSb3y-
toTCA? 2. B Kakux crnyvasx NeKapCTBEHHblE PACTEHWUs MOTYT NMPUYUHWUTL YENOBEKY Bpen?

§ 20. OcHOBHble XUMUYECKUE 3arps3HUTENU
OKpyXatowien cpegpbl

B BcrniomHuTe, Kakune BpeaHble oTxoAbl XMMUYECKUX NMPOU3BOACTB BaM MU3BECTHbI.

B Kak Bbl gymaeTte? Bo3mMoXHa N TEXHONOrMYeCKas AeATENbHOCTL YenoBeka 6e3 3arpsisHeHus
oKpyXxatoLen cpefpl?

B Bbi y3HaeTe 06 OCHOBHbIX 3arps3HUTENAX OKPYXXatoLLer cpedbl M X ONacHOCTU Ans 300pOBbs
YyenoBeka.

B HacTosamiee BpeMsa npobiieMa 3arpAa3HeHUA OKPYKaIoIeil cpebl Ha IjIa-
HeTe 3eMJIsI CTOUT OUeHb OCTPo. B aTOoM maparpade MbI pACCMOTPUM OCHOBHEIE
BUIBI 3arpPA3HUTEJIEN.

89
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Baeemennbie yactuipl. OMacHBIMY 3aTPASHUTEIAMU OKPYKAIOIIEH Cpe bl
ABJIAIOTCS YAaCTHUIIBI, KOTOPbIe n3-3a MaJbix padmepos (oT 0,0001 mo 0,1 mm)
MOJYYNJIN Ha3BaHUe 636euleHHblx. OHU TPeACcTaBaAAOT co00ii cMech IIBLIU,
30JIBI, CaKU, IbIMA, CyJIb(PAaTOB, HUTPATOB U APYTIUX XUMHUUECKUX COeTUHEeHUM.
Haxozaschs BO B3BEIIIEHHOM COCTOSHUU B BO3IyXe€, OTU YACTHUIILI IOIMANAIOT B
IbIXaTeJbHbIe IIyTH WM MOTYT CTaTh HPUUYMHON PasBUTUS 0OOJie3HEH JIeTKUX,
OHKOJIOTUYECKUX U CePAEYHO-COCYAUCTHIX 3abosieBanuii. Tak, mo ganHbIM Bee-
MUPHOM opranmsanuu sapaBooxpamenus (BO3) xakgas BocbMas CMepTh HaA
IIJIaHeTe CBA3aHA C 3arpsa3HeHNeM BO3AyXa.

» 31O uHTepecHo. B saBucumocTH OT oTpacau TpombiiieHHOCTH 40—45 %
B3BEIIIeHHBIX YACTHUIL IIPUXOAUTCS HA IIbLIb, COAEPIKAIIY0 OKcUa KpeMuusa, 30 %
cocTaBJIseT ApeBecHasd NbLIb, 10—12 % — ObLIb [EeMEHTHOI'O0 MIPOU3BOACTBA,
Ha [OOJI0 OKCHU/OB ’Kejieda, MapraHia, aJlOMHUHWUS, KaAMHUA IIPUXOAUTCS OKO-
g0 13 %.

Oxcuabl a3oTa — eIlle OJHa I'PyIa 3arpA3HUTENIEH OKPYIKAIOIIEed CPeIbI.
B 3HaumTeIbHOM CTEleH! IOBLIIIAIOT KOHIIEHTPAIINIO OKCHI0B a30Ta B TOPOI-
CKOM BO3[IyXe BBIXJIOIIHBIE I'a3bl aBTOTPAHCIIOPTHBIX CPEACTB, TeIlJI0dJIEKTPO-
CTaHIIVY, ITPOIECCHI CXKUTAHUSA TBEPBIX OTXOMIOB, a TaKyKe 3aBOJbI, ITPOU3BO-
IAITMEe a30THYI0 KUCJIOTY W Pas3audyHble YIOOpeH!s.

W3 okcumoB a3oTa caMbIM OIIACHBIM AJIS OKPYKAIOIIEH Cpeabl U 3J0POBbLS
yeyioBeKa aBasgerTcsa duokcud azoma (NO,). Bypwlii oTTeHOK ra3o00pasHOTO
IVWOKCHUAA a30Ta, MOJYUYUBIINN Ha3BaHUE JUCbU X80CMbL MOMKHO HAOIIOATH
B Ooabiux ropomax. CBsidaH OH C BBIOpOCAMH HEKOTOPBIX XMNMHUUYECKUX
MPeANIPUATUN 1 0COOEHHO 3aMeTeH Jie-
ToMm (puc. 23).

Y miopeit, moaBeprINUXCA BO3IEH-
CTBUIO BBICOKMX KOHIIEHTPAIIUH TUOK-
cuma asora, Jalle IPYyrux HabJona-
0oTCsI OPOHXUT, BOCIHAJIEHNE BEPXHUX
IBIXATEeIbHBIX OYyTel U JIETKUX.

Tsaskenpre meranabl. B pesyibrate
AHTPOIIOTEHHOT0 3arPA3HEHUs OKOJO
10 380 xm? mnomazu Benapycu co-
IEepPKUT OMACHBIN YPOBEHb MANCELbLX
memannoé (KagMus, CBUHIA, [INHKA,
pryta u ap.). Ilo muineBbIM IenaM
Puc. 23. Jlucbn XBoCTbl 9TU XUMHUUYECKNe DJIeMEeHTHI MoIaza-
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IOT B OPTaHM3M YeJIOBEKA M OTPABJIAIOT €ro. JOTO IPUBOIAUT K PACCTPOUCTBY
MUIeBapeHn s, CePhe3HBIM 3a00JIeBaHUAM JIETKUX U Mo3ra. Takike TAMKeJbIe
MeTaJIJIbl CHUKAIOT UMMYHHUTET YeJ0BeKa, CIIOCOOCTBYIOT POCTY HACJIeNCTBEH-
HBIX 3a00JIeBaHUIA.

IIpoMbIinIIeHHBIE CTOKU 3arpA3HAIOT BOJAOEMBI JKeJIe30M, ITMHKOM, Map-
ramiem, Meabio, Heprenpoaykramu. B Bemapycu mambosee sarpsasHeHa peKa
CBucnoub, a 3anagHasa [IsuHa m Heman — camble 4mcThble PEKU.

Paguonykmaunpi. 26 anpensa 1986 r. B pesynbraTe aBapuu Ha YepHOOBLIb-
ckoil aTomHOI asexkTpocTaHnuy (HAIC) mpousolies BbIOPOC paduoOHYKAU-
0oe, sarpssuuBIuxX 23 % Tteppuropum Benapycu. Uepes 34 roga mocie
KaTacTpo(dbl OCHOBHBIMH 3arpA3HUTENAMU OKPYIKAIoIIell cpeabl OCTAIOTCS
nsoronbl Cs-137, Sr-90 u Am-241. BoJabplias 4acTb 9TUX 9JIEMEHTOB COCpe-
moToueHa Ha Tepputopuu IlojiecCKOTO TOCyZapCTBEHHOTO PaAUAIlMOHHO-
sroJorunueckoro danopenuuka (III'PO93). B 3amoBegHuKe TPOBOASATCSI TOJBKO
Hay4YHbIe HCCJIeIOBaHUSA, KOHTPOJIUPYETCS COCTOSHUE BOALI, (hJjiophl u (day-
HBI. 37ech 3alpellleHa BCAKas XO03AUCTBEHHAs AesATeJbHOCTb, YCTAHOBJIEH
KOHTPOJBHO-TIPOIIYCKHOM peKuM. VIMEHHO II09TOMY BMEIIAaTeJIbCTBO B IIPHU-
POAHYIO cpeay B 3aIlloOBeJHUKE MUHHMAaJbHO (puc. 24).

Puc. 24. Ha tepputopumn MNMIFP33 MHorouncneHHa u pasHoobpasHa dnopa u ayHa

» 310 MHTepecHo. OTcyTCTBUE aHTPOIOTEHHOM HATPY3KU IPUBEJIO K TOMY, UTO
IITP93 mo GoraTcTBY (PJIOPHI CTOUT B OAHOM PsAy ¢ BepesuHCKUM O0mochepHbIM 3a-
MOBEIHUKOM U HallMOHAJIbHBIMU napKamu. CoppemenHasa diopa [II'PO3 BriouaeT
0oJiee ThICAUYU BUJOB pacTtenuii. s Hux nopaaka 50 BumoB 3aHeceHbl B KpacHyio
kHury Pecunyonuku Benapych. Ha Teppuropuy 3amoBeJHUKA 3aPETHUCTPUPOBAHO
0K0Ji0 60 BHIOB MJIEKOIHTAMOIINX, UTO cOocTaBasgeT 72 % OT BUIOBOI'O COCTAaBa
miekonuraonux Bemrapycu. B 1996 r. us HanmonanpHOoTo Tapka «BemoBekckas
nymia» B [IITPO3 3aBesau 16 eBpomeiickux 3y0poB. B HACTOAIIMIT MOMEHT YMCJIEH-
HOCTb IOIYJANIUY 3yOPOB cocTaBisier 6osiee 150 ocobeii.
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BeiToBBIEe OTXOABI. B mpoIiecce »KU3HEAESATEILHOCTH UYeJIOBEKa o0pasyerT-
¢s1 0OJIBIIIOE KOJMYECTBO OTXOJ0B. BOJIBIIIMHCTBO M3 HUX SABJISIOTCSA TBEPALIMU
(TBO). 9To mIacTuK, KapTOH, TOJUITUIEH, BRIIIEAIINE U3 YIOTPeOJIeHnA Ipe-
MeTHI U3 MeTaJljia, CTeKJIa, YCTapeBIlre ObITOBLIE IIPUOOPHI, MUAIIEBbIe OTXOIbI.

Kak BbI yKe 3HaeTe u3 Kypca xuMumu 9-ro Kjacca, B Pecniybsinke Besrapych
€)KeroJHO CKaIlIuBaeTca 0ojiee 3 MJIH T OBITOBBIX OTXOJOB. OTO COCTABJIAET B
cpensuem 400 Kr B roJ Ha UeJIOBEKA.

IIpu pasjgo:KeHuH OTXOJOB B Pe3yJabTaTe KU3HEIesITeIbHOCTH pas3ind-
HBIX MHKPOOPraHM3MOB 00pasyeTcsl C8AJOYHbLI 2a3, COmep:KaIlhuil OKOJIO
140 TOKCUYHBIX XMMHUUYECKUX coenrHeHHni. OCHOBY CBaJIOUHOT'O rasa COCTaB-
astor mertad (40—75 %) u yraexucistit ras (25—45 % ). Tak:ke npu rHUEHUN
0EeJIKOBBIX IIPOAYKTOB BBIAEJSAETCS CEPOBOAOPOI (MMeeT XapaKTepPHBIN 3amax
TYXJbIX SUIT). B cocTaBe GBITOBBIX OTXOZOB COMEPsKUTCA MHOTO IIJIACTMACCO-
BBIX UBHEJIUH, CPOK PAa3JIOKEeHNsS KOTOPBIX B IPUPOSHOIN cpejle MCUNCIAETCS
coTHAMU JieT. [Ipu 3TOM BBIZENAIOTCA TOKCUUYECKNE BeIlleCcTBa, OTPAaBJIAIOIITe
IIOYBY U BOLY.

B Benapycu exerommo AJsd 3aXOPOHEHUS MycOpa OTUYKIaeTcs OKOJO
100 xMm? 3eMesb, IPUTOAHBIX AJd 6oJiee BaXKHBIX HYyKA. Mycopomepepaba-
THIBAIOIIME 3aBOAbI B Hallleii ctpaHe paboraror B Muncke, I'poauo, I'omete,
BapanoBuuax, Morusnese, Bpecre. Ix cymmapHasg MOIIHOCTb COCTABJISET
okoJio 500 TeICc. T 0TXO0mOB B roja. Ho 9TuxX MOIIHOCTEH sIBHO HEZOCTATOUYHO,
TaK KaK TOJBKO JKUTEJNHN CTOJUILEI OTIIPABJISIOT Ha CBAJKY B CPEIHEM OKOJIO
1,1 MJIH T OTXO/ZOB.

CerogHsi KasKIblii 4YeJ0BEK JOJIXKEH IOHMMATh, UTO MYCOP — ODTO HCIIOJIb-
30BaHHBIE PECYPCHI IIJIaHeThl, KOTOPbIe ITIOCTOAHHO HCTOIaTeda. IloaTomy oT-
XOJBI ILJIacTMAacc, OyMaru, CTeKJa, CTapyio OLITOBYIO TEXHUKY, OaTapeiKku He-
00XO0AMMO COOMPAThL OTEJIbHO B KOHTEMHEPHI AJIs pa3febHoro cbopa Mmycopa
(puc. 25). Torga oHU IPeBPATATCS B IIOJE3HbIe BTOPUUYHBIE PECYPCHI U IIepe-

'l:.m:nn BYHMATA

= ke =9k

Pwuc. 25. KoHTelHepbl ana pasgenbHoro céopa Mycopa



§ 20. OCHOBHbIE XMMMYECKME 3arpsiBHUTENN OKpYXKatoLen cpeabl

CTaHYT OBITH OMACHBIMU JJI IPUPOALI 1 UeoBeKa. Hampumep, IIacTUKOBbBIE
OYTBHIIKY IIPEBPATATCA B ChIPHhE AJIA HOBBIX ILJIACTUKOBBIX M3MEJIUNH, CTEKJIO00T
O0yZeT MCIOJIb30BATHCSA B CTPOUTEJIBCTBE, & IIPECCOBAHHBIE MYCOPHBIE MAKETHI
«II€PEPOISATCSI» B TPATYAPHYIO ILJIUTKY.

-

p 310 uHTepecHo. JIugepom mo mepepaboTrke mycopa B EBpome sBiasercs I'ep-
MaHusaA. Ha ogHOTO CpeJHEeCTaTUCTUUYECKOTO JKUTEJA DTON CTPAHBI IPUXOJUTCS
618 kr mycopa B rof. I'pakgane I'epmanuy o0si3aHbI PasfesisiTh MycoOp Ha MaKy-
JIaTypy, CTEKJI0, OpraHNnUYecKre 0TX0abI (01MoMacey), MeTasabl 1 maacTMacchbl. Kpo-
Me TOr'0, CTEeKJIO, HUAyIlee Ha YTUIUSAIUIO0, COPTUPYETCA KUTEJAMU II0 I[BETaM.
B cTpame mepepabaTbiBaeTcAa wian yruiausupyercs 64 % Bcex orxomos. VHTEpecHO,
YTO 3a MepepaboTKy (PEIUKJINHT) IIJIACTUKOBBIX U CTEKJAHHBIX YIIAKOBOK OTBET-
CTBEHHBI uX mpousBoauTenu. CpeicTBa HA 9TO BaJI0KEHBI B CTOMMOCTD IIPOAYKTOB.
B I'epmanuu esxeronuo mepepabaTtbiBaeTcda cbipbe Ha cymmy 500 mupx eBpo. Ilpu
COKUTAHUU MYyCOPa BBIAEJIAETCA SHEPrud, KOTOPYIO MPUMEHSIOT AJS OTOILJICHUS
U ropsuero BopocHab:keHuA. CorsiacHo craTucTuke, 14 % ChIpbA HEMEIKas IIPO-
MBIIIIJIEHHOCTD IIOJIyUYaeT UMEHHO M3 OTXOJO0B.

H MoBTOpMM rnaBHOe. OmacHLIMM XUMUYECKUMU 3arPA3HUTEIAMU [JIA
OKPYsKaloIeil cpefbl 1 3M0POBbs UETOBEKA ABJIAIOTCSA B3BEIIEHHBIE UaCTHU-
IbI, OKCHUIbI a30Ta W YIJIEPO[a, TAKeJble MeTaJlIbl, PAANOHYKJINAbI. OxHa
13 CEPbe3HBIX SKOJOTMUYECKUX IMPO0IeM — 3arpssHeHne Teppuropun Bema-
pycu OBITOBBIMH OTXOZAMIH, IJIS 3aXOPOHEHNA KOTOPBIX €XKETOMHO OTUYIK-
naercsa oxkoso 100 KmM? semenb. OCHOBHOE KOJMUECTBO «UePHOOBLIBCKIX »
PamgMOHYKJINIOB COCPEIOTOUCHO Ha oxpaHsemon Teppuropuu III'PI3.

? Mpoeepum 3HaHUA ]

KnioueBbie Bonpockl. 1. Kakoe BAMSHWE Ha OKPYXatoLLylo cpefly U 3[00pOBLE HENOBEKA OKa-
3bIBAKOT B3BELLUEHHbIE YaCTULbl U TsXKeNble MeTannbl? 2. Kakyto onacHoCTb Af1f 340POBbS
yenoseka npepcrasnseT guokeng asota? 3. Kakue pagmoHyknupbl nocne aeBapum Ha YASC
OCTaloTC OCHOBHbIMW 3arpasHUTENSAMW OKpyXatoLlen cpegbl? B yem 3aknoyaerca ux onac-
HOCTb AN 300POBbS YenoBeka?

CnoxHble Bonpocbl. 1. Kakoin BUA TEXHOreHHOW OEeATEeNbHOCTU, MO BaLLEMy MHEHWIO, Haw-
6onee onaceH AOns OKpyXarwoLlen cpefbl U 300poBbA YenoBeka? OTBET apryMeHTUpyiiTe.
2. Moyemy 3arpsa3HeHVe OKpyxatoLlei cpefbl 6bITOBbIMA OTXOOAMM SBMISETCA CEPbe3HON 3KO-
norm4eckon npo6nemon? MNpepnioxnTe NyTn ee peLleHus.
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§ 21. BnusiHne 3neKTpOMarHUTHOro 3arpsi3HeHus
Ha 4YeNloBE4YECKUN OpraHuM3m

B BcnomHuTte, 4TO Bbl 3HAETE O BIIMSHUM MArHUTHOrO MONs 3eMN Ha XMBble OPraHU3Mmbl.
B Kak Bbl gymaete? B 4em 3akfo4aeTcsl OMACHOCTb 3NIEKTPOMArHUTHOrO U3MyYeHUs
MOGUNBbHOro TenedoHa, KOMMbIoTepa M Tenesm3opa AJj1s Ballero 340poBba?

H Bbl y3HaeTe 06 OCHOBHbIX UCTOYHMKAX ONEKTPOMarHUTHOro mnany4eHuna U ero HeraTMBHOM
BJIMAHUN Ha 3[0pPOBbE 4esloBeKa.

Jdnexkmpomaznumnoe udnyienue (IMH) — sT0 ABIEHUE, IPOIlECC, IPU
KOTOPOM SHEPrusd M3JIyUaeTcs MCTOUHMKOM B IIPOCTPAHCTBO B BHUIE 3JEKTPO-
MAarHUTHBIX BOJIH.

Buosornueckoe peiicreBue OMMU 3aBuCHUT OT AJIWHBI €r0 BOJIHBI. VcTOUHM-
KU 9JIEKTPOMATHUTHBIX M3JIYUYEHUN WM MHTEePBAJbI AJUH BOJH IIPEACTABJIEHBI
B Tabsauie 8.

Ta6auma 8. MCTOYHHKH U MHTEPBAJIHI AJIUH BOJIH
3JIEeKTPOMATHUTHBIX U3JTyYeHUN

IeKTPO- HHTepBan
MarHHTHOE JJIUH BOJH, M HcrouyHnku M3IyYeHus
usxygenue (9MMN) (Bakyym)
PanuososnnoBoe 1-10°—1-1071 Panuonputops:
MuxpoBosHOBOE 1-10'—1 .10 Jlagepsl, IIOTYIPOBOJHUKOBLIE
IpubOPHI
Nudparpacuoe 1-10*—7-107" Kocmuueckoe nsnyuenue,
COJIHIIE, 3JI€KTPOJIaMIIbI
Bugumoe 7.-107"—4 - 1077 CouHIle, TIOMUHECIIEHTHBIE
JIAMIIBI, 9JI€KTPOJIaMIIbI
YabTpaduoaeroBoe 4-107—3-1078 ConHIle, KOCMHYECKOe U3JIyde-
HUe, 5J1eKTPOoJIaMIIbI
Penrtrenosckoe 3-108—1-1071 PernTrenosckue TpyOKHM, pasmo-
aKTHBHBIE N30TOIIBI
l'amma-usiydyeHue 1-101°—1-.-1018 PannoakTuBHBIE pacmagbl

YeMm MeHbIIIe JJINHA BOJHBI, TEM OOJBIIYIO OIACHOCTDL IpeacTasiasger OMU
IJIs1 3J0POBbA UeJI0BeKa, 0COOEHHO B Cyuae MPeBLIMIeHNA CAHUTAPHBIX HOPM.



§ 21. Bnusaxne 3NEKTPOMArHMTHOrO 3arpsiBHEHNS HA YETIOBEYECKUA OpraHn3m
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79% 7% 4%

36 %
22 %
24 %
KomnbtoTep M Tenesuzop M CotoBbiii TenedoH
[ Snektponposopka M den M CBY-neub

Puc. 26. OcHoBHble NCTOYHUKKM DM

Jra omacHOCTh O0yCJIOBJ€HA TeM, UTO MHTEHCUBHOCTH JJIEKTPOMATHUTHOTO
UBJIyUeHUA TEeXHOTEeHHOTO ITPOMCXOJKAEHUA BO MHOTO pa3 IIPEeBBIIIIaeT WHTEH-
CUBHOCTHh €CTECTBEHHOTO 3JIEKTPOMATHUTHOTO (pOHA, M €ro BO3JeiicTBHE He-
3aMeTHO.

Hns Hac ¢ BaMu OCHOBHBIE UCTOUHUKY OMMU — 9T0 KOMIIBIOTED, TEJIEBU30D,
COTOBBIH TesedOH, OBITOBBIE MPUOOPHI. MIX IpUMepHBIH BKJIAJ B 3JIEKTPOMAT-
HHUTHOE 3arpss3HeHNre oprann3Ma IIpeJcTaBjJeH Ha PUCYHKe 26.

Oco0yi0 UyBCTBUTEJIbHOCTDb K BAUAHNUIO OMI OIpOsABIASIOT HepBHAsS, SHIO-
KpUHHAs, UMMYHHAas, CEPeYHO-COCYIUCTas M TOJIOBAs CHUCTEMBI YeJOBEKa
(Tabia. 9).

Tab6numa 9. HeratuBHoe Bausanue MU Ha desioBeueCKMii OPraHU3M

Cucrema opranusma HeraTuBHOE BINAHUE

Hepsuas Hapymaercss mepegaya HEPBHBIX WMIIYJILCOB, YXYI-
maeTcsa MaMATh W TO3HAaBaTeJbHble (DYHKIIUU, TOAB-
JsieTcs Jelpeccusi, YTOMJISEMOCTb, pPa3ApParkUTelb-
HOCTb, HAPYIITaeTCA COH

JHIOKPUHHAS Crumynupyercss pabora rumodusa, UTO COIIPOBOMKIA-
eTCs yBeJIUUYeHNeM COJeP:KaHus afpeHaInHa B KPOBHU,
AKTUBUBUPYIOTCA IIPOIECCHl CBEPTHIBAHUSA KPOBU

NvmynHaa Teuenne wHGEKIIMOHHOTO IIPOIlECCa OTATOINAETCSA
ayTOMMMYHHOII peakKiuei (peakiiueili opraHmama Ha
coOCTBEHHBIE aHTUTEHBI, T. €. IIOABJIEHUEM AHTUTEN K
HUM, UYTO BeJeT K Pa3BUTHUIO ayTOMMMYHHBIX 3aboJie-
BaHUI, HAIIPUMep MPUOOPETEeHHON aHeMUN)
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IIpodonscenue

Cucrema opraHnusma HeraTuBHOE BINAHUE

CepaeuHo-cocyaucTas Hapyaercss pa6ota cepAedHO MBIIIIBI, BO3SHUKAET
apuTMusA, U3MEHSEeTCA apTepuaJbHOe AaBJIeHUe

ITonoBas CHm:KaeTcss aKTUBHOCTD ITOJIOBBIX KJIETOK, OTMeYaeT-
CdA IIaTOJIOTHUA Pa3BUTHUA IIJIOAA HaA Pa3HBIX CTagUAX
6epeM8HHOCTI/I, IIpexajeBpeMeHHbIE€ POABI

Ceronus MOOUJIBHBINA Tesie()OH €CTh IPAKTUUYECKHN ¥ KaxKI0T0 UejIoBeKa, U
MOJIb3YyeTCsA OH UM JOCTATOUYHO aKTHUBHO. ITO 03HAYAET, UTO KaXKABIN MOJydaeT
OIIpeieJIEHHYIO MTOJII0 BJIEKTPOMATHUTHOTO u3aydeHus. MOKHO CHUBUTL He-
ratuBHOe BausHue OMU, eciiu IpUAepPKUBATHCS CAeAVIOIINX PEKOMEHIAI[MMA.

1. BHuMmaTenpbHO M3ydyalTe WHCTPYKIIMU II0 TeXHUKe 0e30IacHOCTU TPU
paboTe ¢ BJIeKTPOIIPUOOpaMU.

2. lep:kuTe MOOMJIBHBIN Tesie()OH IOAAJBINE OT yXa.

3. ITo Bo3MOKHOCTH cOKpalllaiiTe BpeMs IIOJb30BaHUSI IPUOOPaMU, YTOOBI
CHUBUTH HeTaTUBHOE BJINAHNE HA CETUATKY I'JIa3. ITO OCOOEHHO OIIaCHO A
Iereil u GepeMeHHbBIX JKEeHIIUH, IT0Jb30BaTesell O cIa0blM UMMYHUTETOM,
ajieprueil, cepAevYHO-COCYAUCTHIMYU 3a00I€BAHUAMU.

4. He rpyanupyiiTe sJeKTPOIPUOOPHI 1 MOOMIbHBIE YCTPONCTBA B OJHOM
MecTe, He pacimoJiaraiiTe X pPsOOM C MECTaMU OTAbIXa W CHA.

M [oBTOpPUM rnaBHOE. OJIEeKTPOMATHUTHOE H3JIyUeHUe, IIPEBBIIIA0Iee
CaHUTApPHbIE HOPMbI, HETAaTUBHO BJINSET HAa HEPBHYIO, CEPAeUHO-COCYIMC-
TYIO, IIOJIOBYI0, UMMYHHYIO 1 S9HIOKPUHHYIO CICTEMBEI, a TAK}Ke Ha I'0JIOB-
HOUM MOS3T uesioBeKa. [JIi yMeHBbIIIeHUs HeraTUBHOTO BO3AENCTBUSA 3JIEK-
TPOMArHMTHBIE HM3JIydaTeJyll Haao pasMeIllaTb Tak, T'ITO6I:.I OHHN H€ YCHJIM-
BajgIy APYT Apyra m He HAXOAUJIMCHh PAAOM C MeCTaMM OTAbIXa M CHAa.

? Mpoeepum 3HaHUA ]

KnroueBbie Bonpochkl. 1. B yem 3akno4vaetca onacHocTe OMU ons 4enoBeyYeckoro opraHms-
ma? 2. Kakon HeratvBHbIN 3(pdekT okasbiBaloT OMU Ha HEPBHYID U MMMYHHYIO CUCTEMbI?
3. B Kakux cnyyasx MobusnbHble TeneoHbl NPEACTaBNAT ONaCHOCTb ANs 3L0POBbSA YesloBe-
Q ka? Kak MOXHO YyMEHbLUNTb MX HEeraTMBHOE BO3QENCTBME?

CnoxHble Bonpochkl. 1. Ha kKakoM paccTosiHAM OT opraHa Ciyxa pekoMeHayeTcs gepXaTb Mo-
6unbHbIn TenedoH? OTBET aprymeHTupyiTe. 2. [1o4emMy 1 ¢ Kakow NepUOANHHOCTBIO KaXaoMy
4enoBeKy Heo6xoaMMO NPOXOAuTL hriooporpaduyeckoe obcnegoBaHne?




§ 22. TexHOreHHble lwym n Bm6pau,vm — COBpPEMEHHbIE NCTOYHNKKN OMACHOCTU

§ 22. TexHoOreHHble WyM U BUGpaLUS — COBPEMEHHble
MCTOYHUKMN OMACHOCTU AN 3[0POBbS YesioBeka

B BcrioMHUTe, KaK YCTPOEH OpraH criyxa 4esioBeka.

® Kak Bbl gymaete? MoryT nu wym v BuGpauus NpeacTaBnsTb yrpody Ans 3LOPOBbS
yenoseka? OTBET aprymeHTUpymnre.

H Bbl y3HaeTe O HeraTMBHOM BJIUAHUK Ha 300pPOBbLE 4YeJiloBeKa TeXHOreHHbIX Wwyma v Bm6paumm.

IITym. MexaHnuyecKre BOJIHBI, BBI3LIBAIOIINE Y UEJOBEKA CJIYXOBBIE OIIY-
1IIeHUs, HA3hIBAIOTCA 36YKOM. BecnnopsaiouHoe coueTaHUe Pa3HBIX IIO CHUJIe U
4acToTe 3BYKOB — 3TO WYyM. YPOBeHb MHTEHCUBHOCTHU 3BYKa HU3MepAeTCS B

nernubenax (nb) (Ta6s.10).
Tab6auma 10. YpoBeHb HHTEHCUBHOCTH 3BYKOB

Hcrounuk 3ByKa YpoBeHb uHTeHCUBHOCTH (1B)

IIlenecT nucTHEB HA BETPY 10—15

OOBIUHBIA PA3TOBOP 30—35
MHaTEeHCUBHOE aBTOMOOUIBbHOE 60

IBUKEHUe

Pab6oraromiuii meliecoc 80

ITym ot moesmos 100

Packar rpoma 110

YcraHoBIEHO, UTO IITyM IO BAWSHUIO Ha 30POBLE UeJOBeKa MOApa3aesis-
eTcd Ha:

® npenamcmeyuw,uil Pa3rOBOPHON peyuu;

® pas3dpaxcarw,uii — BbISBIBAET HEPBHOE HANIPAKEHNE, CHUKeHNe pPaboTo-
CIIOCOOHOCTH U 00Ilee IIepeyToMJIeHIe;

® 8pedHblil — BBHIBBLIBAET PAa3BUTHE XPOHUUECKUX 3a00JeBaHUl, YXYAIIIEHTE
cayXa, TUIePTOHUIO;

® mpasmupyrowuil — yCKOpseT peaKIiuyu oOMeHa BEeIecTB, YXYIIIIaeT Kpo-
BOCHAOKeHre KOKHOTO IMTOKPOBAa M YCUJINBAET HANPAKEHNE MbIIIIII.

Hanpumep, meTu, KOTOPBIE ITOABEPTAIOTCA CUCTEMATUYECKOMY IITYMOBOMY
BO3/IeHiICTBUIO MOIITHOCTBIO OT 68 1B 1 Gojiee, PUCKYIOT MOJYUYUTh HAPYIIIEHUS
paboThl BereTaTUBHOM HEPBHOM CHCTEMBI. ¥ CTAHOBJIEHO, UTO MOAPOCTKI, KOTO-
pBle 0OJBINYI0O YacTh BPeMEeHU HAXOLATCS IO BO3LelicTBHEeM IIIyMa, HaMHOI'O
ObICTpee TePAIOT KOHIEHTPAIINI0 BHUMAHUA.
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IIpomomxuTe/bHBIA IIIyM MOIIHOCTBIO Oosiee 90 1B MoKeT mpuBecTH K
YacTUUYHON IoTepe ciayxa. My3bIKaJbHBIA KOHIIEPT C YPOBHEM I'POMKOCTH
100—120 nb aBasieTcAa cepbe3HLIM MCIBITAHUEM JIS yIel. AyanoIrnieep Boc-
npousBoauT 3ByK 110 nBb u GoJiee, mo9TOMY Haske B BHICOKOTEXHOJIOTMUHBIX
HaYITHUKAX HeJb3A MOMOJITY CAYIIaTh TPOMKYIO My3bIKy. [loMHUTE, UTO ITPU-
MeHeHUe ayIUuoIlJIeepOB ¢ HAYIITHUKAMHU B BUJE CIYXOBBIX BKJIAABIIIEH yiKe
B 30—40 Jser crmoco0HO MPUBECTU K TYT'OYXOCTH.

YcraHOBIIEHO, UTO K MPO(heCCHOHAIBHON IIyX0Te HPUBOAUT IJIUTEIbHOE
BoszeiicTBue myma B 80—90 1B, a npu ypoBHAX 3ByKa cBhie 160 1B Bo3-
MOXKEH Jajke paspbliB 0apabaHHBIX MEePEIIOHOK.

- N
P 310 uHTepecHo. Illym OT IPOJIETAIOIIEro PEaKTUBHOIO CaMOJeTa yrHEeTAoIIe
JeMCTByeT Ha MUes, U OHU TePAIT CIIOCOOHOCTh OPUEHTUPOBATHCA HA MECTHOCTH.
IIpu BO3melCTBMM MHTEHCUBHBIX 3BYKOB KOPOBBI HAIOT MEHBIIIE MOJIOKA, KYPBI
pe’Ke HECyTCs, ITUIILI HAUNHAIOT YCUJIEHHO JIUHATH, 3aJePKUBaeTCA IPOPaCTaHUe
CeMsiH U JaKe HACTyIlaeT paspyIllleHrWe PaCTUTeJbHBIX KJjeToK. Illym B okeawne,
BBI3BAHHBIII BOEHHBIMU COHapaMM, a TaKiKe allapaTypoii, IPUMeHsIeMOIl B He-
(drerazoBoil oTpaciyiu, MPeACTABJSAET CEPhE3HYIO YIPO3Y AJIS KUTOB.

L J

CorsiacHO CaHUTApPHBIM HOPMAaM, AJSA JKUJIBIX MOMEIeHni IpeaeabHO I0-
IYCTUMBIA YPOBEHB IITyMa JHEM cocTaBjsaeT 55 1B, a Houbio — 45 n1B. B BbI-
XOJHBbIC U IPa3fHUYHBbIE THHU 3alpelieHbl PpadoThl, IIPOU3BOLAINNE IIIYM KN
BubOpamuio. ITocie 23 4 HEOOXOAMMO COOJIOAATH MOJHYIO TUIITNHY.

B IpoTHMBOMO/IOMKHOCTE TeXHOTEHHOMY IIIyMy IIeHUe ITHUIL, ;KypUuaHUe Py-
Ybsl WJIM IIIeJeCT JHUCTBBLI 0JIarOTBOPHO BJIUAIOT Ha (PU3UOJOTUUYECKOE U DMO-
IIMOHAJBHOE COCTOSHUE YeJOBEeKa.

Bu6panusa. IIpousBoacTBeHHOE 000pYyAOBaHNEe UM TPAHCIIOPTHBIE CPEACTBA
CO3Ial0T MeXaHUYecKre KoaebaHns, KOTOPbIe IIepelaloTcsa YeJI0BeKy. ITU KO-
JiebaHUsA MOJyYNIN HasBaHUE UubOpayusl.

B ycioBuax »Kujoii cpeabl BUOPAIMA MOYKET AeiiCTBOBATh KPYIJIOCYTOUHO,
BBI3BIBAsA pasfpakeHue, Hapyllas OTALIX MW COH uUejioBeKa. Ee MCTOUHMKAMU
SABJISIOTCS MPOXOLSAINE HeJaJIeKO OT JKUJIBIX JOMOB JKeJIe3HOJOPOKHBIE CO-
CTaBbI, TPAMBaU, & B KPYIIHBIX TOPOJax — II0e3/la MEeTPOIIOJIUTEHA.

Y uesioBeKa, KOTOPBIA IOCTOAHHO IIOABEPraeTcs BUOPAIlNM, BO3SHUKAIOT
paccrpoiicTBa 310poBbs — 3aboaeBanus ITHC, cepmeuHo-cocyaucToi cucre-
MBI, KeJYI0UHO-KHUIIIeYHOI'0 TPaKTa, OPraHoB paBHOBecus. IIpoucxoaur cme-
IeHre BHYTPEHHUX OPraHOB, JUCTPO(PUUECKUe M3MEHEHUsS B TKAHAX.

JauTenbHOE BO3MelicTBYe BUOpAIIMY IIPUBOAUT K IIPo(dhecCOHAIbHOMY 3a-
00JIeBAHUI0O — BUOPAYUOHHOIU 60Jle3HU. ITO 3ab0oJieBaHNE BHLI3BAHO IIATOJIOTU-



§ 23. KOMMNOHEHTbI NUWm 1 nx GyHKUUN

YeCKUMHU M3MEHEHUSIMHU B paboTe IeHTPaJbHON HepBHOM cucreMmbl. K mpo-
(deccusaM, BXOAAIIMM B I'PYIIIIY PHUCKA IO PA3BUTHIO BUOPAIIMOHHOM 00JI€3HU,
OTHOCATCS: OYPHUJIBIIUKU, MOJUPOBIITNKN, KAMHEPEe3UUKU, ILIN(GOBIITUKH,
acaJbTOYKJIAOUNKN, BOAUTEIN TpamMBaeB U Ap. Mepbl IpPOPUIAKTUKNA BU-
OpalnoHHOI 00JIe3HH IIPeNyCMaTPUBAIOT UCIOJIb30BaHME CIEIOAe K Ibl U IIPU-
CII0CO0JIeHMI, racAIMX BUOPAI[MIO, COKpAaIlleHlle BpeEMEeHN KOHTAKTa C BUOPO-
UHCTPYMEHTOM, CBOEBPEeMeHHOe IMPOXOKAeHIe MeJOCMOTPOB, a TaKJKe IIepuo-
IUYeCKUIl caMoMaccak KOHeUHOCTell.

s M

N lMoBTOpUM rnaBHoe. IIoBLINIIEHHBIN YPOBEHD IITyMa BBLI3BIBAET YXYAIIIE-
HUe CJIyXa, HePBHOE HaNpSKeHNe, CHU)KEHUEe Pab0TOCIIOCOOHOCTH, mepe-
yTOMJIEHE, CIIOCOOCTBYET Pa3BUTHUIO TUIIEPTOHUY. Bubpamus oTpuIiaTeab-
HO BosgeiicTByeT Ha IIHC u cepaeuHO-COCYUCTYIO CUCTEMY, KEJTYIOUHO-
KUIIIeYHBIN TPAKT, OPTaHbl PABHOBECUA.

? Mpoeepum 3HaHUA ]

Kniouyesble Bonpocsl. 1. MNepeuncnute TEXHOrEHHbIE UCTOYHUKM LUyMa, C KOTOPbIMU CTanku-
BAeTCH COBPEMEHHbIN YenoBek. 2. Kakne HapyLlleHWsi 300pOBbs BbI3bIBAET Y Ye0BeKa MOBbI-
LUEHHbIN ypoBeHb Lyma? 3. MNMoyeMy Jaxe B BbICOKOTEXHOMOMMYHbIX HAYLLUHWKAX Henb3s no-
JONry cnywaTtb rpoMKyt My3biky? 4. Kakve paccTpoicTBa 300pOBbsi BO3HMKAIOT Y YENOBeKa,
KOTOPbIA perynapHo nopsepraetca Bubpauun? Kakue npodeccumn BXOAAT B rpynny pvcka no
pasBuUTUIO BMOPALMOHHOW 6051e3HN?

CnoxHbie Bornpockl. 1. O6bAcHUTE, NOYEMY MEHUE U Urpa Ha My3blKaSbHbIX MHCTPYMEHTaX,
B OTNIMYME OT TEXHOrEHHbIX LUYMOB, 611aroTBOPHO BAWSIOT Ha (PU3MONOTUYECKOE U 3MOLMO-
HanbHOe cocTosiHMe YenoBeka. 2. [Modemy paboyue, MCNoNb3yoLime BUOPALMOHHBIA MHCTPY-
MEHT, MMEIOT NPaBO paHblLUe BbIXOAUTb Ha neHcuo? OTBeT 060CHYMTE.

§ 23. KOMNOHEHTbI MUK U UX PYHKLMUK

B BcrnomHuTe, Kakve nonesHble nuTaTtesibHble BELLECTBA COAEpPXaTcs B NULLEBbLIX NPOAYKTAaX.
B Kak Bbl gymaete? MoxeT nu nuwia 6biTb nedebHbiM cpegcteoM? OTBET aprymeHTUpynTe.
B Bbl y3HaeTe 0 KOMMOHEHTaX MULLM U UX (PYHKLMSX.

OT OpaBUJIBHOTO IMUTAHUS 3aBUCHUT KU3HECIIOCOOHOCTH M PaboTOCIOCO0-
HOCTBH UeJIOBEKa, a TaKiKe ero YCTOMUYMBOCTh K BO3[efICTBUIO BHEIITHEHN CPe/bl.
IIuiia yesoBeKa BKJIIOYAET IPOAYKTHI PACTUTEIBHOTO0, KUBOTHOT'0, MUHEPAJIb-
HOTO TIPOUCXOJKAEHUA, a TaKiKe KOMIIOHEHTHI, IMOJyJyaeMble CUHTETUUYECKUM
IIyTeM.
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OcHoBHBIe (DYHKIIMM ¥ MCTOYHUKHM KOMIIOHEHTOB NHUIIHU. Bce muiesbie
MPONYKTHI CONEP:KAT HeoOXOAUMbIE OPTaHM3MY KOMIIOHEHTHI: IMUTATEJbHbIE
BelecTBa (0eJKU, JKUPHI, YIJIeBOJbI), BUTAMUHBI, MUHEPaJbHBIE COJIU, BOAY.
Wx ocHOBHBIE (QYHKIIUN W UCTOUYHUKY IIPeACcTaBIeHbl B Tadbaure 11.

Tao6auma 11. OcHoBHBIE MUTaTEJIbHBIEC BElIEeCTBA

Kommnonenr
OcHoBHBIE (DYHKIIUU Hcrounuku
18011071
Benxu CTpouTenbHBIN MaTepuas IJIs Msco, MoJI0KO, TBOPOT, CBIp,
HOBBIX TKaHE! U 3aMeHbI OTMEep- xjeb, Topox, (pacosb, rped-
KX KJIETOK HeBas Kpyia
Kupsr HMcTOUuHUK SHEPruu, TPAHCIIOPT MacJio pacTuTeJ IbHOe U CJIH-
SKUPOPACTBOPUMBIX BUTAMUHOB BOYHOE, aBOKa/I0, OPEeXU, Cce-
MeHa
YrieBoabl OCHOBHOU HMCTOUYHUK SHEPTUU Myunble msgenusi, (hacoJib,
yeueBHUIla, rOPOX, COsI, Kap-
To(desib, GPPYKTHI
Buramuub! VuacTtue B 0OMeHe BelrecTs, 0Jia- Opommiu u GPYKTHI, PaCTHU-
TOTBOPHOE JIefiCTBUE HA HEPBHYIO TeJIbHOE MAacCJIO, Pbi0a, PhIOMI
cucreMmy, obeclieueHrie HOpMaJib- JKUP U IIeYeHb
HOTO pOCTa W pa3BUTUS oOpra-
HU3MA
MunepanbHbIE ITonnep:xanue TIOCTOSTHCTBA IloBapenHass coJsb, pbIOAa,
BelllecTBa BHYTPEHHEH cpeabl OpraHu3Ma, aima, xjaeb, MUHepaJbHAS
yJacTue B CBePThIBAHUU KPOBH, BOZIA, OBOIIU, ()PYKTHI
mepenaye HEPBHBIX HMIIYJIbLCOB
W TPAHCIIOPTE BEIeCTB
Boga OcHOBHaaA cpefa AJA IIPOTEKa- IIutvreBasa Boma, COKu, BOJA
HUS o0MeHa BeIIecTB B COCTaBe IMHUINEBBIX IIPO-
IYKTOB

YacThs KOMIIOHEHTOB IHUINM, KOTOPhIe HE MOTYT CUHTE3UPOBATHCA B Opra-
HU3Me YeJOBEKa, Ha3bIBAIOTCA He3aMeHUMblmuU. K HUM OTHOCATCA BOJA, PAL
BUTAaMWHOB, MUHEpaJbHBIE COJIM 1 HEKOTOPble aMUHOKUCJIOTEI. CiiefoBaTesb-
HO, IIOJIYUYUTh 3TU KOMIOHEHTHI UeJIOBEK MOKET TOJbKO C ITHIeH.

CyTouHas moTPeOHOCTL B BOJE AJIA B3POCJIOTo uesioBeka cocrasiaser 30—40 r
Ha 1 Kr Macchbl Tejla ¥ 3aBHCHUT OT KJIMMATUYECKUX YCJIOBUI, oOpasa >KU3HU
U COCTOSAHUSA 3M0POBbA. IIpu 9TOM B BUe KUIKOCTHU IOTPEOIsIeTCA IPUMEDPHO
48 % cyrounoit HOpMBI, 40 % mocTymaetr B Bume numiu u 3 % obpasyeTcsa He-



§ 23. KOMMNOHEHTbI NUWm 1 nx GyHKUUN

IIOCPEICTBEHHO B OPraHM3Me B pes3yibTaTe OMOXMMUUYECKUX IIPOoIleccoB. UToObI
u30eKaTh OTPaBJIEHUA, PEKOMEHIYeTCA YIOTPeOIATh OYTUINPOBAHHYIO WU
KUISYEHYI0 BOAY, a TaKsKe BOAY W3 MCTOUHWKOB, KOTOpas MPOIILIa Jabopa-
TOPHYIO IIPOBEPKY.

JHepreTHyecKass IeHHOCTHh (KAaJOPUIHOCTH) NMUIIU OIIPeJessieTca KOJII-
YEeCTBOM 9HEPrHuU, KOTOPas BBICBOOOIKIAETCS M3 MHUINEBBLIX HPOAYKTOB B IPO-
mecce ee ycBoenusa. OHa MCIIOJNb3yeTCA AJA obeclmeveHus (pU3UOJTOTUUECKUX
GYHKIIUHA opranusMa.

MuuHuMaIbHOE KOJUYECTBO dHEPTUU, HEOOXOAMMOE MAJIsi OCYIIEeCTBIEHU
(GYHKIIMOHMPOBAHUSA OPTaHOB M UX CHCTEM B COCTOAHUU TeMIIepaTypHO-
ro komdopra (20 °C), mosHOr0 PUBUUECKOr0 U IICUXUYECKOTO IOKOA HATO-
IIaK, HA3BIBAETCS GENUYUHOI OCHOBHO020 0OMeHa. B cpemHeM OHA COCTaBJIAET
4,2 x]I>x Ha 1 Kr Macchl Teja B yac. ¥ MYMKUYHMH ¢ Maccou Tesa 70 KI' OCHOB-
HOIT 00MeH cocTaBiisgeT okosio 7113 KI[:K B CyTKU, a y *KEeHIIUH C MAacCou Teja
55 kr — okoso 5858 kl;xk B cyTKu. CTpeccoBble COCTOAHUA U TUMEPHYHK-
A MIUTOBUAHOM KeJje3bl MHOT/a IIOBBIIITIAI0T OCHOBHOII OOMEH /0 3HAUUTEJb-
HBIX BEJINYUH.

Pasuble BUIbI AesATEJIbHOCTH TPEOYIOT OT YeJ0BeKa Pa3JIMUYHBIX dHEePTreTH-
yeckux 3arpart (tabua. 12).

Ta6auima 12. IIpubausureabHbie JHEPreTUYECKNe 3aTPaThl YeJIOBeKa

JHepreruuyeckue 3aTparsl (k]lx)
Bupg neareapHocTH
3a 1 v Ha 1 Kr MacchI Teaa

CocTossHHIE IIOKOS: 4,2

B MOJIOMKEHUU CHUJII 5,9

B IIOJIOMKEHUU CTOS 6,3
VYMmcTBeHHasA paboTa cums 9,0
Xoanba 11,7—13,4
Pabora niaoTHuKAa 17,9
Pabora KameHmuka 23,9

OCHOBHBIMH HMCTOYHUKAMU SHEPTUU ABJIAIOTCA yraeBonbl (42 %) u KUPHI
(40 %). KonuuecTBO SHEPruUM, BBIAEIAIONIENCA MIPU OKUCIEHUU 1 I OeJIKOB
u 1 r yrieBosioB, cocraBiser npuMepHo 17 xlx, a 1 r :xupoB — 39 XK.

PanuonanpHoe mutaHue. [Jid MOJHOIIEHHOTO 00eCIeUeHUsA JKUSHEHHBIX
rorpebHOCTEH OpraHm3Ma HeoOXOLMMO panyoHaJNbHOe nuranvue. Payuonans-
HOe numanue — 3TO cOajaHCUPOBAHHOE U pasHoobOpasHoe muranume. CyTb
ero 3aKJIIoUaeTca B TOM, UTO KOJMYECTBO W KAJOPUHHOCTh IUIIHU NOJKHBI
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COOTBETCTBOBATH YHEPreTHUUECKUM 3aTpaTaM u (hU3UOJOTUUYECKUM ITOTPeOHO-
CTAM opranmsama. [IuIeBoil parnoH AOJIKeH UMEeTh ONTUMAJIbHOE COOTHOIIIE-
HUe 0eJIKOB, JKUPOB, YIJIeBOMOB. ECau KOJIMUYECTBO MUIEBOT0 OeiKa IPUHATH
paBHBIM 1, TO OITUMAJBHOE COOTHOIIEeHUE OEJIKOB, *KUPOB U YTJIEBOJOB BbI-
pasurca nmpuMepHbIM cooTHoIleHueM 1 : 1 : 4. B cpegHem IJ1s B3pPOCJIOTO Ue-
JIOBEKAa CYyTOYHAas IOTPeOHOCTh B Oenkax cocrasiser 100 r, B sxkupax — 100 r,
B yraeBomax — 400 r.

B mmmieBoil pamuoH ciaenyeTr esKeIHEeBHO BKJIOUATH TaKue OoraThbie BUTA-
MUHAMHU IPOAYKTHI, KaK XJjeb M3 MyKHu Ipy0oro moMoJia, (PYKTHI, CBEIKYIO
3esieHb. CiaenyeT Kaxk MOJKHO dYallle YIOTPeOJATh HU3KOKAJOPHUIHLIE OBOIIU
1 (PPYKTHI, KOTOPHIE COAEPsKaT MHOTO BUTAMWHOB, MHUHEDPAJbHBIX BEIECTB,
MeKTUHA, KJIeTUYATKH.

Hanpumep, npupoaHbIN osncaxapug NeKTUH He TOJBKO yJIYUIIIaeT Iie-
PUCTANBTUKY KUIIIEUHUKA, HO U 06JIaTOTBOPHO BJIUSIET HA CePAEYHO-COCYIUCTYIO
cuCTeMY, MIOBBIIITaeT UMMYHHUTET U YMEHbBIIIAeT PUCK BOSHUKHOBEHUSA OHKOJIO-
ruuecKkux 3aboseBaHUi. BoJbIlioe KOJIMUYECTBO MMEKTUHA COMEPIKUTCA B 0710~
Kax, CMOPOAWHe, IIIUIIOBHUKE, CIUBe, pAOUHE.

PacTtuTenbHad KiIeTUuaTKa OUYHINAET CTEHKH KeJIyAKa OT HellepeBapeH-
HBIX OCTATKOB IIUINU, CTUMYJUPYET IIEPUCTAIBTUKY Kuileunuka. OcBoOoK-
MEeHHBIN OT IIJIAKOB OPTraHW3M ObICTpee PACIIEeIIAeT U yCBauBaeT HMPOIAYKTHI
MMATAHUSA, MAKCHMAaJbHO BCACHLIBAS M3 HUX BUTAMHUHBI 1 MUHepPaJbl. I'pyObIe
BOJIOKHA PACTUTEJLHOTO MMPOUCXOMKAEHUSI CHUKAIOT PUCK PasBUTUA 3abojeBa-
HUI cepilia U COCYI0B, CHUKAIOT BEPOATHOCTh MH(pAPKTA.

s M

» 3710 nHTepecHo. CylieHble QUHUKH cOAep:KaT O0JIbIITOe KOJIUYECTBO KAJIbIUA,
CTUMYJINPYIOIIETO POCT ¥ BOCCTAHOBJIEHME KOCTHOU TKaHU. [l09TOMYy pPEKOMEHIY-
eTcsl TO0ABJIATH UX B PAIMOH BO BPE€Ms BOCCTAHOBJIEHMS IIOCJE TPABM U IIEPEJIO-
MOB. BoJsibinias KOHIEHTpAUA KaJIuA B IJIOJAX OKA3bIBAET IIOJIOKUTEIHHOE BO3-
JIeficTBUe Ha CePeUHO-COCYAUCTYIO CUCTeMY. BaiKHYIO POJIb UTPAIOT OPTaHUUECKIe
coequHeHUA GUHUKOB. OHM yIydIIaloT Io3HaBaTe bHbIe (ZYHKIIUU T'OJIOBHOTO MO3-
ra, B TOM YHCJIe TaMATh, KOHIIEHTPAIINI0 BHUMAHUA, MBICIUTEIbHYI0 aKTUBHOCTb.

B lMoBTOpUM rnaBHoe. B muire comepskarcsa Bce HEOOXOAUMbIE AJIS CyIIe-
CTBOBaHHISA UeJOBEKa KOMIIOHEHTbI. K HUM OTHOCATCS OeNIKU, JKUPBI, yrie-
BOJIBbI, BUTaMHUHBI, BOJA, MHHEPaJbHbIe BeIlecTBa. Takue KOMIIOHEHTHI,
KaK BOJla, MUHEpAaJIbHbLIE BeIeCTBA, HEKOTOPble BUTAMHHBI M aMUHOKNC-
JIOTBI, He 00pasylTCs B OpraHM3Me B JOCTATOUYHOM KOJIMUYECTBE, IIOITOMY
OHU Ha3bIBAKOTCA He3aMEHUMBbIMNU. HOJIy‘II/IT]: X MOYXHO TOJBKO C nnmeﬁ.
s TOTHOIIEHHON KU3HU YeJIOBEKY HEOOXOAUMO PaIlMOHAJIbHOE IMHUTAHUE.




§ 24. Ponb nuLLEeBbIX 100aBOK B NPOAOBONLCTBEHHOW UHOYCTPUM

? MMposepum 3HaHUA }

Kntouesbie Bornpochkl. 1. N3 Kakux OCHOBHbIX KOMMOHEHTOB cocToMT nuwia? Kakosa yHKLus
KaxKooro KomrnoHeHTa? 2. Kakue BellleCcTBa OTHOCATCSA K HE3aMEHUMbIM B MUTaHUK YenoBeka?
3. B 4yem 3akntoyaeTca paunoHanbHoe nutaHue?

CnoxHble Bonpocbl. 1. MNModemy 6enku, Xupbl, YrneBogbl W OpPyrMe BELLECTBa XXMBOTHOMO
NPOUCXOXAEHNS YCBaMBaKTCA YENOBEYECKUM OpraHM3MOM Jydlle, Yem BeLlecTBa pacTu-
TenbHOro npovicxoxpenna? 2. Mo paHHbiM BO3, cyTouHbIM NopdepXvBalolwuii paunoH ans
yenoseka ¢ maccoi Tena 70 kr coctaBnseT 9660 k. cnonb3ysa faHHble Tabnuubl 12, pac-
cuuTanTe COBCTBEHHbIE SHEpPreTMyeckme 3aTpaThbl 3a 24 4 C y4eTOM 3aHATUMI B YPO4HOE U BO
BHEYpPO4HOe Bpems. Mcxogs u3 npasBun paunMoHasibHOrO MUTaHWSA, COCTaBbTE CBOW CYTOYHbLIN
paLuoH.

§ 24. Ponb nuweBbiX f06aBOK
B NPOAOBOJNIbCTBEHHOW UHAYCTPUM

B BcriomHuTe, U3 KakuMX OCHOBHbIX BELLECTB COCTOAT MULLIEBbIE NpoAyKThbl.

B Kak Bbl fymaete? [N Kakon Lenv Mcnonb3yTca nuLieBble Jo6aBku B NPOLOBONbCTBEHHON
WHAYCTPUN?

H Bbl y3HaeTe O KJ'IaCCI/Id)VIKaLMM n ponu Havbonee pacnpoCTpaHeHHbIX NULLEBbIX [06aBOK.

IIpuMeHeHne MUINEBLIX HO0ABOK MMeEET MJIUHHYIO HCTOPHUIO, IIOTOMY UTO
JIIOIH TIOCTOSAHHO MCKAJIX CIIOCOOBI YIYUIINTL BKYC, 3alax 1 IBeT numiu. Ha-
IpuMep, APEeBHIUE eTUITAHEe MPUMEHSJN IPU MPUTOTOBJIEHUN IMHUIIN YKCYC U
Men. JIpeBHUe TpeKU U PUMJISHE AJSA KOHCEPBUPOBAHUS MsCA MUCIOJIH30BaU
MeJl, PACTBOP APEBECHOTO YIJIs, TOPSAUNI TOBSKUH KUP.

BricTpopacTyIiiias TOproBasa 1 HeoO0XOAMMOCTbL TPAHCIOPTUPOBKY TOBAPOB
Ha 0OJbIINE PACCTOSAHUS IIOPOLUJIN HEOOXOAMMOCTDL HeJIATh 3aIlachl IIPOLIO-
BOJIBCTBUA Ha AJHUTEJNbHBLIE CPOKHM, COXPaHASA MX HHUTATEJbHbIE I BKYCOBBIE
cBoiicTBa. Hampumep, CoJib MCIIOJIB30BAJIU AJA TOTO, YTOOBI HE IOPTUJIACH
pnI0a, a MacJyio COXPaHAJI0 CBOU cBolicTBa. [Jid MPOJIEHUS CPOKOB XPaHEHU
OBOIIell IPUMeHSJICA I0J0UHBIN YKCcyc. Ha Kopabiaax mepes AInuTeIbHBIM ILIa-
BaHMEM MsCO 00padaThIBaJIN COJIbIO, IIEePIeM, MOJILIHLIO, YaOperoM 1 Kpalu-
BOM, KOTOpbI€ MPEIMSITCTBOBAJIU AKTHUBHOMY Pa3MHOMKEHUIO 00JIe3HETBOPHBIX
MHUKPOOPraHN3MOB, THMEHHNIO 1 IIOpUYe.

OcHoBHBIE IPUUYNHBI IMNPOKOTO MCIIOJH30BAHUSA MUIEBBIX T00ABOK. 3HA-
YUTEJbHBIN POCT UMCJIEHHOCTH HAaceJeHus 3eMJHU BbI3BaJ HEOOXOAUMOCTh
yBeJInUYeHUsI 00beMOB IIPOM3BOJCTBA MPOAYKTOB MUTaAHUA. [[JIg yIydlIeHns
UX BHEIIIHEro BUJa, OPraHOJIEIITUUYeCKNX CBOMCTB (BKyca, I[BeTa, 3alaxa) u
COXpaHeHNsI KAuecTBA B MHUIIEBOH MPOMBINIJIEHHOCTH CTAJIN AKTHUBHO IIPHU-
MeHAThCA nuueévie 0o6aéku. VIX moaydyaroT U3 HATYPAJIbHOTO ChIPbA WU
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CHUHTE3UPYIOT XUMHUYecKuM myTeM. CyIliecTBYIOT CJIEAYIOIIre OCHOBHbBIE IIPU-
YKUHBI IIMIUPOKOT0 MCIIOJb30BAHUSA IHUIIEBBIX JOOABOK.

1. Biarozapsa nuineBbIM A00OABKAM CTAHOBSTCS BO3MOMKHBIMI XPaHEHIe
U TPAHCHOPTUPOBKA MIPOAYKTOB MUTAHUA (B TOM YHCJI€ CKOPOIOPTAIINXCS
1 OBICTPO YEPCTBEIOINX) HA OOJIBIIINE PACCTOAHUA.

2. IlumeBble 100aBKY IPUAAIOT IPOAYKTAM NUTAHUA OTJIUYHBINA BHEIITHUN
BUJ U BKYCOBBIE KauecTBa 0e3 MOBBIIIIEHUA CTOMMOCTHU.

3. C ucmoJsib30BaHUEM IUIIEBBIX A00ABOK IIOSABJIAETCSA BOBMOYKHOCTH CO3-
IaHWS HOBBIX BUIOB HPOAYKTOB IINTAHWS, OTBEUYAIOI[NX COBPEMEHHBIM
TpebOBAHUAM.

Knaccupuramusa nmumeBbIx 7o0aBok. Kaykgas mobaBKa MMeeT YHUKAJIb-
HBIIT HOMep, HauumHalomuiica ¢ 0yKBbl «E». BykBenunlie xKoansl «E» (mepBas
OyKBa B cjoBe «HEurope») — aTo cucrteMa uaeHTU(GUKAIIUN, paspaboTaHHAA B
Espome. Tak:xe kox E ugentTuduiiupyior co caoBamu «essbar/edible», KoTo-
pble B IIepPeBo/ie 03HAUAIOT «CheIOOHBIN».

B Besmapycu paspellieHbl K IPUMEHEHUIO TOJbKO A00aBKHU, KOTOPBIE IIPO-
IIIJI CTPOT'YIO IPOBEPKY Ha 0€3BPEeAHOCTD AJ 3A0POBhs uesoBeka. OHU HyMe-
PYIOTCSA B 3aBUCUMOCTU OT (hYHKIIMOHAJIBHOTO Ha3HAUEHUA. XapaKTePUCTUKA
HanboJiee pacIpPOCTPAaHEHHBIX IHUIIEBLIX N00aBOK HpuBeneHa B Tabuauie 13.

Tabauima 13. XapakTepuCTHKA MUINEBBIX T00ABOK

(I)yHRIII/IOHaJI])HBIe KJIACCBI OCHOBHBIE TeXHOJOTHUYECKUE (I)yHKI.H/[l/[

Kpacumeanu (ot E100 no E180) VYceuaumBaioT UM BOCCTAHABIMBAIOT OKpAa-
CKy mIuIneBoil mpoaykuuu. K HaTypaib-
HBIM KPAaCUTEJJISIM OTHOCUTCA XJIOPOMUILIT
(E140) u ero mpou3BOAHBIE — OKpAIIIU-
BAIOTCA IPOAYKT B 3€JEHBIH IBeT (II0-
JIy4aloT U3 XBOW, JUCTHbEB KPAIIUBBHI).
IIpumenAloTCcss AJA  TOLKPAIIUBAHUA
KOHAWUTEPCKUX U3AeNnil, 0e3aJIKO0T0Jb-
HBIX HAIUTKOB

IIponsieBaroT CPOK TOJHOCTH IIHUIINEBOMH
MPOAYKIIMY IIyTeM B3all[UThl OT MUKPO-
opranuaMoB. Tak, copOMHOBas KHCJIOTA
(E200) u ee conu (E201-E203) npumens-
IOTCSA TMPU KOHCEPBUPOBAHUU OBOIIHBIX,
(DPYKTOBBIX, MSCHBIX, PHLIOHBIX IPOAYK-
TOB, B MIPOU3BOJCTBE CHIPOB
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IIpodonxcenue

DyHKIMOHAJIbHBIE KJIACCHI OcHOBHBIE TEXHOJOTHYECKHE (PYHKI[MU

Anmuorucaumeau (or E300 mo E399) | IlpengHasHaueHbl AJs 3aMeIJieHUS IIPO-
1mecca OKMUCJIEHUA ¥ YBEJUUYEHUS CPOKOB
rogHOCTHU IuIreBoit mpoxykmuu. Hampu-
mep, aumoHHasa Kuciaora (E330) umeer
MATKUHN, IPUATHBINA, KUCJBIA BKyc. Ee
MOJTyYaroT OMOXUMHUYECKUM IMIyTeM WU
U3 JUMOHHOTO COKa

VYayuiiaioT ~ KOHCUCTEHITMIO  TIPOAYK-
Ta WJIK CIOCOOCTBYIOT €ro AJUTEJIbHO-
My XxpaHeHuio. [{o6aBKa TrymMMmapaObuK
(E414) o6mamaer BBIpAKEHHBIM Jeueb-
HBIM OefCTBUEM, OUHIIAeT OPTaHU3M OT

TOKCHUHOB
AMYAbeamopul CosgaoT U MOAAEePIKUBAIOT OSHOPOIHYIO
(ot E500 no E585) cMech 13 TeX IPOAYKTOB, KOTOPbIE 00bIU-

HO He CMeIInBAaIoTcsa (HalupuMep, *KUPOB C
BOIOIT 1 Bo3ayxom). IlematoT KOHCUCTEH-
U0 IPOAYKTOB I'yCTOM, KPEeMOOOpa3Hoit
uiu BcueHeHHoIi. KommoHeHT muime-
BBIX sMmyJabcuii — Jjgernutun (E322) —
HaTypajJbHOoe BeriecTBO. OH MO3BOJA-
€T CMEeNIWBaTh BOJAY U MacJjo, CO3JaBas
CTOMKME SMYJIbCUM, HAIPUMEP MailoHe3

Yeunumenu eéxyca u apomama IIpennasHaueHBbI NI YCUJIEHUA UJIU ITPU-
(or E620 mo E641) NaHUA TUIIEBOMY IIPOAYKTY IPUPOIHOTO

g AT ST o BKyca u apomara. Hampumep, rayramu-
HOBYIO Kucjory u ee coau (E621-E624)
NIPUMEHSIOT IPU IIPOU3BOJCTBE MSACHBIX
KOHCEDPBOB, IIWINEBBIX KOHIIEHTPATOB
TEePBBIX U BTOPBIX OJIIOL
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Cinenyer ImMOLUYEPKHYTb, YTO
OJHI U Te JKe BeIecTBa MOTYT
6BITB 1 KOHCepBaHTaMHu, 1 aHTH-
OKMCJIUTEJIAMU OJHOBPEMEHHO.

MapkupoBKa NHINEBHIX T0-
0aBok. IIpum wmcmosb30BaHUU
OUINEeBLIX J00AaBOK Ha YIIAaKOB-
Ke ToBapa yKasbIBaeTcs HaumMe-
HOBaHUE uX (YHKINOHAJILHO-

Puc. 27. Kog E Ha ynakoBke nmpopgykTa

ro Kjacca um Kom E ¢ Homepom
(puc. 27).
Heob6xoauMo MOMHUTD, UTO HEYyMepeHHOe ITOTpedaeHne IPOayKTOB, Coaep-

JKaInX pasjudyHble MUIEeBbie J00aBKM, MOKET IPUBECTU K HAPYIIIeHuIo ooMe-
HAa BeIlecTB. B Ipou3BOACTBE IPOAYKTOB JeTCKOTO INTAHMNSA MHUIeBbIe T00aBKU
MIPaKTUYECKU He UCIIONb3YIOTCS, a IPUMEHAIONecs He BRI3hIBAIOT KaKUX-JI100
He0JaTOIPUATHBIX TTOCJEICTBUN MasKe IIPU CUCTEeMAaTHUYeCKOM BKJIIOUEHUU B pa-
IUOH pebeHKa. B gueTnuecKOM MUTAHUM HCIIOJL30BAaHUE IHUINEBBLIX N00aBOK
OrpaHUYEHO.

-

B [MoBTOpUM rnaBHoe. ITuieBbie HOOABKU HIPUMEHSIOTCA MJIA YJIyUIIIe-
HUSA BHEIITHErOo BUIa U OPraHOJIEIITUYECKUX CBOMCTB IIPOAYKTOB MUTAHUS,
a TaK/Ke [IJId NX XPaHeHNs U TPaHCIoOpTuPOoBKU. Kaskaasa moOaBxa o0.ia-
maeT upPOBLIM HOMEPOM, KOTOPOMY IpexarmiecTByeT 0ykBa «E». B Bena-
pycu paspellieHbl TOJIbKO Te T00aBKM, KOTOPHIE IIPOIILIN CTPOTYIO IIPOBEP-
Ky Ha 0e30IIaCHOCTbH JJIsI 340POBbS UeJIOBEKA.

? Mpoeepum 3HaHUA ]

KntoueBbie Bonpockl. 1. YemM 06yCrnoBfeHO LUMPOKOE MCMOMb30BaHUE NULLEBbLIX [O6ABOK?
2. C kakow uenbto paspaboTaHa cucteMa Hymepaumm nueBbix f1o6aBok? 3. OxapakTepuayn-
Te Haubonee pacrnpocTpaHeHHble (yHKLMOHAlbHbIE KacChl MULLEBbIX [OOABOK, paspeLueH-
HbIX K npuMeHeHuio B Pecny6nvke Benapyceb.

CnoxHsle Boripockl. 1. BO3MOXHO nv NpoM3BOACTBO COBPEMEHHON NULLEBON NPoAyKLuun 6e3
nuLesbix fo6aBok? OteeT obocHynTe. 2. Kak Bbl AymaeTe, No4eMy B NPOU3BOACTBE NPOIyK-
TOB [ETCKOrO MUTaHWs MuULLEBbIE JOOABKM NPaKTUYECKN HE UCMONb3YIOTCH, a B AMETUHECKOM
MUTaHMN UX WUCMONb30BaHNE OrPaHNYEHO?
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§ 25. NyTtn 3arpA3HeHns NULLEBbIX
NPOAYKTOB M KOHTPOJIb UX 6e30MacHOCTH

B BcnomHuTte, Kakue nocnencteuns Ons 300pOBbsA 4esioBeka MOryT MMeTb nuLleBble OTpaB-
JNieHus.

B Kak Bbl fymaete? BOo3MOXHO 1 B COBPEMEHHOM MVPE NPOU3BOACTBO IKONIOMMYECKN YUCThIX
npoayKToB?

B Bbl y3HaeTe 0 Hambonee BaXHbIX MokasaTensx, TUMUTUPYIOLLMX COAepXaHue pPasfnyHbIX
BpeaHbIX BELLECTB B MULLEBbLIX MPOLYKTaX.

IIyTu 3arpsisHeHUsI MHUIIEBBIX IIPOAYKTOB. B Ipollecce TexHOJOrmUecKOM
IesTeJbHOCTH dYeJioOBeKa IIPOUCXOAUT B3arpsas3HeHUe OKPYIKalolleil cpebl
TaKUMU BPEIHBIMU BeIlleCTBAMU, KaK PAAVOHYKJINIBI, TAMKEJble MeTaJlJIbl,
HuUTpaThl. OHU MOTYT IOIagaTh B OPTraHU3M YeJIOBEKa M3 BO3AYyXa, BOJABI U
IIUITEeBBIX IIPOAYKTOB PACTUTEJIHLHOTO U JKUBOTHOTO IIPOUCXOKAeHUA. B murry
BpeIHBIE BEIlleCTBA MIONAAAIOT M3 MOYBHI, IIOJA3EMHBIX M IIOBEPXHOCTHHIX BOI,
CeJIbCKOX03ANCTBEHHOTO ChIPhs (puc. 28).

OKPYXAIOLLAA CPEOA

JXMBOTHbIE

PacteHus [ BogHble opraHu3mbl ]

YENOBEK

Y
A

Puc. 28. MyTu nNocTynneHwsi BpedHbIX BELLECTB B OpPraHM3m YerioBeka

3a0o0seBaHUA, CBI3AHHBbIE C XMMHYECKHMM 3arpA3HEeHHEM IPOTYKTOB IIH-
TaHuA. XUMUUYEeCKUe 3arPA3HUTEU HHUIIM MOTYT BBI3BIBATH CE€Pbe3HbIe 3a-
O0osieBaHmMA (Tabda. 14).
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Tabauma 14. HeraTuBHOE BINSAHNE XUMHUYECKUX
3arpA3HHUTEIel Ha OPraHU3M UYeJIOBeKa

3arpsisHUTEIU OcHoBHBIE 3a00JIeBAHUS

CoenvHeHUS TAMKEJIbIX METaJJIOB OcTpble U XpOHUYECKUE MHUIIeBbie OTPAaB-
(kagMuii, pTyTh, CBUHEIT) JIeHUs, IopakeHre CepaedHO-COCYaUCTOM,
MOUYEN0JIOBOII 1 HEPBHOUM CHUCTEM

ITesuit-137 ITopaskeHue meueHu, 3a0oJieBaHUS IIU-
II[eBapuTeJIbHON, HEPBHOHN, CepAeYHO-
COCYAUCTON W SHIOKPUHHOW CHCTEeM, OH-
KoJiorTmuecKue 3a0oJeBaHUSA

Crpounuii-90 Jletikemus (pax KpoBM), OHKOJOTUS KOCT-
HOII TKAHW W MOJIOUHBIX JKeJie3

HutpaTbl, HUTPUTHI OcTpsie oTpaBiIeHUsA, HAPYIIeHUA oOMeHa
BEII[eCTB, aJJIEPrusA, HEPBHBIE PACCTPOM-
CTBa, B3JIOKAYECTBEHHBIE HOBOOOpPa30Ba-
HUSA

IlecTunmuabt ITopaskenus neuenu, [THC, onKosoruue-
cKue 3a00JIeBaHUs

Kpome sarpssuuTeseil, IpOAYKTHI IUTAHUSI MOTYT COJAEP:KaTh 0OJIe3HET-
BOPHBIE 0AKTEPUM, BUPYCHI, TapasuToB. Takue IPOAYKTEI MIUTAHUS ABJISIOTCS
npuunHoit 6osiee 200 3aboseBanuii. BeseacTBre 3HAUYUTENIHLHOTO 3arPA3HEHU
OKpYsKaIoIllell cpelbl BPeAHBIMHU BeI[eCTBAMMU, KOTOPhIE IO IMUIIEBBIM IEIIAM
[MOIaZA0T B IHUIIY YEJOBEKA, IMPAKTUUYECKM OUYEHb CJIOMKHO IIOJYYUTL abco-
JIIOTHO UYHCTBIE MPOAYKTHI. ITosTOMy, UTOOBI yOepeub UejIOBEKa OT BPELHOIO
BIUAHUA 3arpA3HUTENel, YCTaHOBJEHBI MOKa3aTeau MX 0e30IIacHOTO comep-
JKAQHUS B MUIINEBOHM IPOIYKI[UU.

KoHTpoJs 6e30macHOCTH MUIIEBHIX MPOAYKTOB. Hanbosiee BasKHBIM ITOKA-
3aTejeM, JUMUTHUPYIOIIUMU COAEPsKaHUe PA3JNUHBIX XUMHUUECKUX BEIeCTB
B IIPOJOBOJILCTBEHHOM CBHIDbE, SABJAETCA npedenibHo donycmumas KOHYeEH-
mpayus (ITAK). IIJTK usmepsierca B Mr/Ji, MI/M%, MTI'/KT 1 0603HaUaeT MaK-
CUMAJIbHYIO KOHIIEHTPAIIUI0 BPEIHOTO BeIlleCTBA B OKPYIKAIOIlell cpele U B
JKUBOM OpraHM3Me, KOTopas He OKa3bIBaeT HeraTUBHOI'0 BO3IeliCTBUA.

Hampuwmep, IIJIK suTpaTroB aasa tomatoB coctaBiaser 200 Mr/Kr, I oryp-
moB — 300 mr/kr, gaa xamycetel — 1500 mr/kr. Mcxomsa m3 ToOro, uto Io0-
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IIyCcTUMAasl CYyTOUHAs 4034 HUTPATOB [Jis YeJIOBeKa COCTABJSIET 5 MI/KI Mac-
Chl Tejla, JerKO PAacCUMTaTh CBOI CYTOUHBIN MO30BBIN IIpeaes II0 STUM Be-
IeCTBAM.

B Benapycu mnumieBas TPOAYKIINA IPOXOAUT CTPOTUHA KOHTPOJBb COAEP-
JKAHUSA OMaCHBIX JIsI 3J0POBbS ueioBeKa BelecTB. Ha ocHoBaHuUM 3aKoHA
Pecnybauku Benapych «O caHUTApPHO-3IUAEMUOJOTTUECKOM O0JIATOIOJIYUNN
HaceJeHUA» YCTAHOBJIEHBI CAHMTAPHBIE HOPMBI U IIpaBuJia B objactu 6e3omac-
HOCTH M KauecTBa IPOAYKTOB IMUTAHUS.

s obOecreueHUs HTPOAOBOJILCTBEHHOII OesomacHocTH B PecmyOiuke
Benapycs meiictByeT PecnyOiuKaHcKuil KOHMPOAbHO-UCNbLMAMEAbHbLIL KOM-
nJjaexc no kavecmay u 6e3onacHocmu npodykmoé numanus. B KOMILIeK-
ce pabotaroT Jaboparopuu (PUINKO-XUMHUUECKUX, TOKCHUKOJOTMYECKUX WU
MHUKPOOMOJIOTHUECKUX uccaenoBaHuii. CaM KOMILJIEKC BXOIUT B CTPYKTYPY
Hayuno-npaktuueckoro mentpa HamuoHanbHO# akagzeMun Hayk Besapycu
110 IIPOJOBOJILCTBHUIO. I[eHTp OXBaTLIBAET CBOEH HeATEJIbHOCTHIO BCE OTPACIHU
MUIEeBOY IIPOMBINIJIEHHOCTU Benapycu. [leBus paboThI IeHTpa: «300POBHE
HAIlUM — B 3J0POBOM IHTAHUN». B HacTosAIllee BpeMs STO BeAyIlasd HAYUHO-
HMCCJIeIOBATEJIbCKAA OPTaHW3aIUusA B IHUIIEBON IIPOMBLIIIJIEHHOCTH CTPAHBI.
VMeHHO 31€eCh KOHIIEHTPUPYIOTCS WHHOBAIIMOHHBIEC PEIeHUsA IJIA CO3TAHU
HOBBIX 5KOJIOTHUYECKU 0e30MACHBIX IPOAYKTOB MUTAHNS, KOTOPLIE MOT'YT OBITH
KOHKYPEHTOCIIOCOOHBI Ha MUPOBOM yPOBHE.

s M

N lMoBTOpUM rnaBHOe. OCHOBHBIMU 3arpPSASHUTENAMHU IUINU ABISIOTCA
PamgMoOHYKJIUIBI, TAKEeJIble MeTalJIbl, HUTPAThI, KOTOPHIE, IMoIafas B opra-
HU3M UYeJIOBeKa, BBLI3LIBAIOT CepPbe3Hble 3a0ojieBaHUsA. BasKHEUITUM II0-
KasareyieM, JUMUTHPYIOINIUM COAEpPKaHne BPEIHBIX BEIEeCTB B MPOAYK-
Tax MUTAHUS, ABJIAETCA IIpeneabHO momyctumasa KoHmeHtpamusa (ITIK).
B Benapycu Ha ocHOBaHUM 3aKOHOJATEILHOUN 6a3bI OCYIIECTBIAETCA CTPO-
ruii KOHTPOJIbL 3a 0€30IIaCHOCTHIO ITUIINEBOM IIPOAYKIIUMN.

? Mpoeepum 3HaHUA }

KnioueBbie Bonpockl. 1. Kakum 06pasoM XMMUYecKue BELLECTBa MOryT monagaTb B MuLle-
Bble NMPOAYKTbI M3 OKpyXatoLwen cpedbl? 2. [epeyncnute OCHOBHbIE 3arpsi3HUTENM NPOOYKTOB
nutanusa. 3. Yto Takoe MMOK? 4. Kakoi yuiep6 300pOBbK YenoBeka HaHOCAT TOKCUMYecKue
Bellectsa? lMpuseanTe npumMepsbi.

CnoxHble Bomnpockl. 1. No4yeMy B opraHM3me 4efnoBeka MOXET MPOWCXOOMTb HaKoMneHve
saoB? 2. O6bsacHuTe, nodemy MOK HUTPATOB ANA pasHbIX OBOLLER OTiM4YaeTcs.

109
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§ 26. Ceptucpukaumsa nuLieBbIX NPOAYKTOB
B benapycu

B BcromHuTe, KakumK NyTSMM BpepHble A1 300POBbsi BELLEeCTBa MonajaloT B OpraHvuam
Yyernoeeka.

m Kak Bbl fymaete? Yem o6ycnoBneHa HEOOXOAUMOCTb CO3[aHNSA MEXAYHapPOOHOro NMLLEBOro
3aKoHoaartenbcTea?

B Bbl y3HaeTe 0 nopsigke cepTudmKaunm NULLEBON NPOAYKLMN.

B xome HayuYHBIX McCJIeOBaHUIl ObLIO YCTAHOBJIEHO, UTO IPUOJIU3UTEIBHO
70 % TOKCUUYHBIX BEI[ECTB IOCTYIIaeT B OPTAaHU3M UejioBeKa C MUIleii. ITOT
dhaxT 00ycsOBUJ co3maHme MEXKIYyHapOJHOTO IIHIIEBOTO 3aKOHOIATEJNLCTBA,
noayuuBiiiero HasBauue «Komexkc Anmmenrapuyc» (ot jgat. Codex Alimen-
tarius — Ilumesoit Komexc) (puc. 29).

ITo cBoeit cytu «Komekc AnmmeHTapuyc» — 3TO CBOJ, IIHUINEBBIX MEMKIY-
HaApPOAHBIX CTaHIApPTOB, KOTOPHBIE€ OXBATBIBAIOT OCHOBHBIE€ ITPOAYKTHI IIMTaHNUA
u moayhabpuKaThI.

B Benapycu mokasaTesm KauecTBa U HOPMBI 0€30IIaCHOCTH ITUIIIEBOM IIPO-
AYKIINY YCTAaHOBJIEHBI B TAKNX HOPDMATUBHBIX JOKYMEHTAaX, KaK TeEXHUYECKHUe
periiaMeHThl, TEXHNYECKMEe YCJIOBUA, HAIITMOHAJBbHbBIEC 1 MEXKTOCYyJapCTBEHHBIE
CTaHIaPTHI.

TexHUUEeCKNEe perjiaMeHThl, TeXHHYeCKHe YCIOBUA, HAIIMOHAJIbHBIE CTAH-
maptel 1 «I'OCTs1». Texnuueckue peznamenmol yCTAHABINBAIOT 00s3aTeIb-
HbIe TeXHUYeCKUe TPeOOBaHUsA, CBSI3aHHBIE C 6€30IIaCHOCTHIO IPOAYKIIUU U ee

- — _ HCIIONb30BaHUEM. B HUX yKa3aHbI
CODEX ALIM E NTARIUS \xposuomormaeckne moxasare-
Ju, colepiKaHUe TOKCUYHBIX Be-
1IeCTB, PAJUOHYKJINUIOB.

B mexnuuweckux ycnoeuax,

CODEX ALIMENTARIUS uiu cmawdapmax, yCTaHABIUBA-
INTERNATIONAL FOOD STANDARDS 0TCa QU3UKO-XUMHUUecKue (comep-
Tom Heilandt, Codex Secretariat sKaHUe BJaru, 0elKa, Kupa, KUC-

JIOTHOCTB) ¥ OPraHOJIEITUYECKIE
(BKycC, IIBeT, 3amax) IOKasaTejJun
KauecCcTBa IHINNEBBIX IIPOAYKTOB.

@mm @5:'7",;_,"" CrannapTel, IpUMeHAeMble B
i . Benapycu B KauecTBe rocynapct-
Puc. 29. TUTYNbHbIA MUCT 3aKOHOAATENbCTRA BeHHBIX, o0osHauaorca «CTB» —

«Kopekc AnmmeHTapuyc» 3TO HAUUOHAABHBLE cmandap-
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mut Pecny6aurku Benapycwv, yrBep:kaeHHble ['ocy1apCTBEHHBIM KOMUTETOM
mo craumaprusanun. Taxkxe B Pecnyoinuke Benapycs geiictsyor I'OCTwer —
MEeKTOCYAapCTBEHHBIE CTAHIaAPTHI, MPUHATHIE EBpasuiickuM COBETOM IO CTaH-
JapTU3alliil, METPOJIOTUN U CEePTUPUKAIUU, UIEHAMU KOTOPOTO SABJIAIOTCS
cTpausbl, Bxogdainue B CompyskectBo Hesasucumbix I'ocygapcrs.

Cepruduranusa MUIeBO MPOAYKIUHU. /[ TOTO UTOOBI MPOAYKIIUA COOT-
BETCTBOBAJIa M3JIO}KEHHLIM B HOPMATUBHO-IIPABOBOM MAOKYMEHTAIIMU CTAaHIAP-
TaM, IPOBOIUTCA ee cepTuduKranus. [J1aBHOI 11esIbio cepTUPUKAIINN ABJISETC
3aIluTa IoTpeduTes el OT HeKaueCTBeHHBIX MHPeIJIOKeHNil MpousBoguTe el u
pacupoctpanuresneii. Cepruduraiusa MOXKeT ObITh 00A3aTEJIbLHON WU J00PO-
BosibHOH (puc. 30). O6a3amenvHoll cepmugurayuu TOLIEKUT NPONYKITUALI,
KoTopas BKJioueHa I['occrammaprom Pecunyonuku Besnapycs B Enunblil mepe-
YeHb ITPOAYKIINU, ITOJJIeKaleil 00sa3aTebHON cepTuuKaIum. JTO BCe TOBa-
pbI, CBSIBaHHBIE CO 3IOPOBBEM UeJOBeKa (JIeKapcTBa, MeTUIIMHCKOe 000pPyI0-
BaHMeE), TOBApPHI [JIA JeTel U IMOAPOCTKOB W Ap. Peanusamus TOBapoOB, BXO-
OAIUX B MTaHHBIN IepeueHb, 0e3 HAIUUYUA cepTUPUKATA KAauecTBa SBJISETCS
HEe3aKOHHOI.

IIporienypy cepTu@UKAIIUU OCYIIIECTBJISIOT OPraHbl, aKKpPeIuTOBAHHBIE
B HammonanbHoi#i cucreme akkpenuranuu Pecnybauku Bemxapych. IIpe:xme
YyeM BBIJATDH CePMU@uUKam coomaemcmaus, ClelnajlucTbl U3yJaioT JOKYMeH-
TAIUI0 U IIPOBOJAT Ja0OPATOPHBIE MCIBLITAHUA. 3aTEM AHAJUSUPYIOTCA IIO-
JyUYeHHbIe NaHHbIe, U HA OCHOBe TPeOOBAHUN OMpeNeeHHBIX TeXHUUYECKUX
perJaMeHTOB, HOPM U CTaHAAPTOB IPUHUMAaETCs pellieHue. B ciaydae, ecau oHO
MMOJIOKUTEIbHOE, ITPOU3BOAUTENI0 UJIN UMIIOPTEPY IPOAYKIIUU BBITAETCS cep-
TU(PUKAT COOTBETCTBUA, KOTOPBIA YIOCTOBEPSIET COOTBETCTBME BBHIIYCKAEMOI
B oOpaiteHue TPOAYKIINY TPeOOBAaHUSIM HOPMATUBHBIX JOKYMEHTOB.

Jlob6posonvHas cepmugurayus OCYIIECTBIAETCA LI HTOATBEPIKIe-
HUsS BBICOKOTO KauecTBa MIPOAYKIIMHU, KOTOpas He BKJIOUeHa B IIepeueHb
I o0ssarenbHON cepruduKanuu. [IpoBoaguTCA OHA MPOW3BOAUTEJIEM WJIU
pacIpoCcTpaHUTESIEM TOBAPOB C IeJbI0 MPUBJICUEHUSA MOKyHAaTeJ el um pocTa

IpoLaK.
CooTtBeTcTtBME
I P TEXHUYECKOMY
BY pernamMeHTy
O6s3aTenbHas Ho6poBonbHas
T cepTudmkaums T cepTucmkaums
npoayKunn, paéoT, ycnyr npoayKuun, paboT, ycnyr

Puc. 30. 3Hakun COOTBETCTBUSA TEXHUYECKOMY PErfiaMeHTy, 065i3aTeslbHOM M [OOPOBOSLHONM cep-
Tumnkaummn Pecnybnukn Benapycb
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Ha ynmaxkoBKy OpoAyKIIUM, KOTOPAas HPOIILJIA IIPOIEAYPY CepTUUKAIINN,
CTABUTCA CIEIUAJTHHBIN 3HAK COOTBETCTBUA. B ciayuae mOGPOBOJBLHOMN CEepTU-
dukranuu 3uak CTB o6BoguTcsa uepHoit aunuen (cm. puc. 30).

Eciu mpoaykT mpousBe/ieH B COOTBETCTBUY C TPEOOBAHUAMU KOHKPETHOTO
cTaHZAapTa, ero ob03HAUEeHEe M HOMEpP HAHOCAT Ha YIAaKOBKY IPOAYKTAa, TO
ecTh mapkupyrom. Hanpumep, Ha ynakoBke 3edpupa HaneceHo «CTB 2361»,
9TO 3HAYUT, UTO IIOKAasaTeJau KadecTBa 3e()pa COOTBETCTBYIOT TpPeOOBaHU-
am «CTB 2361. Namenuns xoHguTepcKHe macTuiabHbIie. OOIIe TeXHUUECKIe
YCJIOBUS» .

JexmapupoBanue coorBercTBus. OnHOM 13 GOPM HOATBEPKIACHUS BBHICO-
KOT0o KauecTBa 1 6e30ITaCHOCTH MPOAYKIINU SBJIAETCS 0eKJLAPUPOBAHUE COOM-
gemcmeud. s TpoBeeHNA 9TON IPOIEeAYPHI TPOM3BOAUTENHh WU PACIIPO-
CTPaHUTEJNDb NOJKEH O0PATUTHCA B OPraH IO cepPTU(MUKAIUUA U MPEIOCTABUTH
IOKAa3aTeJbCTBa BEICOKOrO KauecTBa 1 6€30IaCcHOCTH HNPOAYKIUU. B cayuae 1mo-
JIOKUTEJBHOTO PeIlleHus 3adBUTENI0 BBITAETCA 0eKaapayus coomaeemcmaeus,
YAOCTOBEPSIOIIas COOTBETCTBME BBITTYCKAeMOM B o0pallleHure IPOAYKIIUU Tpe-
60BaHI/IHM HOPMATHUBHBIX JOKYMEHTOB.

B cBasu co Berymimenuem Pecnybaukum Bemapych B TamMoKeHHBIN CO03
IPOUBBOAUTEII0 HEOOXOAMMO TaKyKe OCYIIEeCTBJATH IOATBEP:KIEeHHEe COOT-
BeTCTBUSA KauecTBa BBIMYCKaeMOil MpoayKIuu TeXHUUYeCKHUM perjiaMeHTaMm
Tamo:xenHoro corosa. Hanpumep, 3HaK cooTBeTCTBUSA EBPasuiicKOT0 dKOHO-
muueckoro coosa (EAC) o3mauaeT, 4TO IPOAYKI[UA IIPOIILIA IPOIEAYPY IO~
TBEPIKIEHUSA COOTBETCTBUA B (hopMe cepTuUKANUU UIU AEKJIAPUPOBAHUA.
MapKupoBKa HAHOCHUTCS HaA TOBapbl KaK IIPOU3BEJeHHbIE HA TEPPUTOPUU
Tamo:xenHnoro coimosa (Apmenus, Benapych, Kasaxcrau, Kbipreisckas Pe-
cunybsauka, Poccuiickas ®emgepalins), Tak U BBe3eHHBIE 13-3a pybeka. OTOT
3HAK MOYKHO BCTPETUTDH HE TOJHLKO Ha MUINEBBIX MPOAYKTAaX, HO U HA OJeKIe,
UTPYIIKAaX, KHUraxX, OLITOBBIX 9J€KTPONPHOOpax U APYTUX BUAAX HPOAYKIIAN
(puc. 31).

s moaTBepiKAeHNS 0e30TacHOCTH MPOAYKIIUY AJA OKPYsKaIoIiei cpeanl
UMeeTcs 9KOJIOTUYEeCKUH 3HAK cOoOoTBeTcTBUA (puc. 32).

3 |EAL

Puc. 31. 3Hak cootseTcTBMA EBpasuinckoro Puc. 32. Okonornyeckuii 3Hak
3KoHOMM4eckoro coto3a (EAC) COOTBETCTBMSA
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OKOJIOTMYECKU 3HAK COOTBETCTBUSA HAHOCHUTCS HAa MPOAYKIIUIO, KOTOPAs

MIPOIILJIA MPOIEAYPY IOATBEPKAEHUA COOTBETCTBUS SKOJOTUUYECKUM KPU-
TepUsIM BCeX HEOOXOAMMBIX TeXHHUUECKUX HOPMATHUBHBIX IIPABOBLIX aKTOB
Pecnyonuku Benapych. IlomHuTe! I'paMOTHBIE TOTPEOUTENU ITOKYIIAOT
TOJIbKO Ty MPOAYKIINIO, HA KOTOPYIO HaHECeHbI 0COOble 3HAKU COOTBETCTBUSA.

B mamreil crpane efUHYIO TOCYJapCTBEHHYIO MOJIUTUKY CTaHAAPTU3AIUU

npoBoauT I'ocymapcTBeHHBINT KOMUTET II0 cTaHAapTusanuu Pecrrybiuku Besa-
pycb (Toccrarnmapr). IleHTpasbHBIM rocyIapCTBEHHBIM HAYUHO-TTPAKTUYECKUM
npeanpusatueM l'occrammapra ABIsgeTcA BelopycCKUil TocyJapCTBeHHBIA WH-
ctuTyT ctaHgaprusanuu u ceprupuranuu (beal'ICC).

-

» 310 MHTepecHo. 25 centadpsa 2015 r. Pecnybsmka Benapycs crana ogHOI 13
193 crpan, wienoB OOH, KoTopble BBIpasuUu IIPUBEP:KEHHOCTL IloBecTKe AHA
B obsactu YcroiiuunBoro PasButusa Ha mepmon mo 2030 r. IToBecTKa BKJIOUaET
17 meseit ycToMumMBOTO pas3BuTusd, 169 3agau u 242 nHANKAaTOPAa, KOTOPLIE IIPU3Ba-
HBI PEIIUTD OCTPEeHIre MPOOIeMbI YUeJIOBEUECTBA U YIYUIIIUTh COCTOSHUE TIIaHeThI.
VYeroitunBoe pasBUTHE — 3TO PA3BUTHE OOINECTBA, YIOBIETBOPAIOIIEe TOTPEOHOCTH
HBIHEIITHeTO IIOKOoJIeHuA 0e3 yimepoa Aad moTpedHoCTel Oy ayIux moKogeHui. I'oc-
craunapT Benapycu ABIseTCS aKTUBHBIM YUYACTHUKOM ABUKEHUS 10 JOCTUIKEHUIO
STUX IIeJIeH.

B [MoBTOpUM rnaBHoe. B Besnapycu ocylecTBasieTCA TIATEJIbHBIN KOH-
TPOJb 3a KA4eCTBOM NUIEBOM mpoAyKIuu. I[asa sToi 1esin MPOBOAUTCS
o0s3aTenbHAad UIW AOOPOBOJBbHAA CEePTU(MUKAIINSA, a TaKKe MeKJIapupo-
BaHme. ENMHYI0 TOCyIapCTBEHHYIO MOJUTHUKY B 00JAaCTU CTAHIAPTU3AIINHT
nposoauT I'ocymapCTBEHHBI KOMUTET IO CTAHAAPTH3aIny PecrnyOamKu
Bemapycs (I'occrangapr).

? MNpoeepum 3HaHuA ]

Kntouesblie Bonpockl. 1. Yem 6bina Bbi3BaHA HEOOXOAMMOCTb CO3[AHUS MEeXAYHapOLHOro
MULLIEBOrO 3aKoHodaTenbCcTBa? Kak HasbiBaeTC MeXAYHapOOHbIA CBOA MULLEBbLIX MeXAyHa-
popaHbIX cTaHpapToB? 2. [Insi Yero OCyLLECTBASIETCA cepTudmMKaums MULLEBOA NpoayKuum?
Yem oTtnuyaetca [obposonbHas ceptudukauma ot obssatencHon? 3. [Ona kakow uenu Ha
NPOAYyKUMIO CTaBATCSH 3HaKW COOTBETCTBUNA?

CnoxHble Bonpocbl. 1. Ha KakvMe 0603Ha4eHMs Ha YNakoBKe MULLIEBOV MPOAYKLMW OOSMKEH
obpawyate BHMMaHWe nokynarenb? OTBeT aprymeHtupymnte. 2. Y10, NO BalIEMY MHEHWIO, MO-
6yauno Opranunzaumio O6beamHeHHbIX Haumin npuHaTte MNoBecTKy aHA B 06nact YCTONYMBOro
Paseutus Ha nepmop o 2030 r.?
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§ 27. CoBpeMeHHble ynakoBO4YHble MaTepuanbl

B BcnomHute, N3 Kakmx MaTtepuanos U3roToesieHa yrnakoBka TOBapoOB, KOTOPbIE Bbl MOKynaeTe
B Mara3uHax.

B Kak Bbl gymaeTte? Vmeetca nu JOCTOMHAs ansTepHaTMBa NIacTUKOBLIM naketam?
B Bbl y3HaeTe 06 0COOEHHOCTSX COBPEMEHHbLIX YNAKOBOYHbIX MaTepuanos.

Kaxapiii u3 Hac mpu MOKYIIKEe TOBAPOB CTAJIKWBAETCA C YIIAKOBOUHBIMU
MaTepuasaMu. dacTo MMeHHO KpacuBas YIIaKOBKa CTAHOBUTCS PeINaoIuM
daxTopom BbIOOpa ToBapa. OgHAKO MBI PeAKO 3adyMbIBaeMcs Hal TeM, UTO
YIIaKOBKa BBIMIOJHAET HE TOJBKO PeKJaMHYyI0 GyHKIuio. K Hell npeabaBid-
IOTCS ompefeseHHbIe TpeboBauuA. [laBailiTe UX PACCMOTPUM.

TpeGoBaHNA K yIaKOBKe. YIIaKOBKa JOJIKHA, 80-NEPEulX, CIAYKUTH IJIA
coXpaHeHUs KauyeCTBa IMPOAYKIIMU, IPeJOTBPAIlleH!sA IIOTEePh ee MacChl, CHU-
JKEeHUsS HeyKeJIaTeJbHbIX M3MEHEeHUH XMMHUYECKOr0 COCTaBa M OPTaHOJEITU-
YecKUX CBOMCTB (BKyca, 3alaxa, KOHCUCTEHIIMU, OKPAaCKM, BHEIITHETO BUA).
Bo-smopbix, oHa OOJ:KHA CO3AaBaTh HEOOXOAMMBbIe CAaHHUTapPHBIE YCJIOBUA,
IpeaynpesKaaIue 3arpsasHeHre IPOAyKTOB, o0ceMeHeHe NX MUKPOOPTraHu3-
MaMu, IOpasKeHue BpequTearaMu. B-mpemobux, OHA HOJKHA OBITH YA0OHOM IIpU
TPAHCIIOPTUPOBKE, XPAHEHUU U PEASTUIAINU MIPOAYKTAa — JETKOH U ITPOYHOM,
obeperaTh TOBap OT Ae(OpMaIlUA.

Oco0eHHOCTH CHMHTeTHYEeCKOH YyIaKOBKU. B cOBpeMeHHOM IIPOM3BOJICTBE
IS YIIAKOBKY MUIIEBBIX TPOJYKTOB IOBCEMECTHO MCIIONIb3YIOTCA IIJIaCTMACCHI,
CYIIIECTBEHHBIM HEJOCTATKOM KOTOPBIX ABJIAETCA TO, UTO JJISA UX PABJIOKEHUA
HeoO0XOoAMMO AJIUTEeNbHOe BpeMmsa (Taba. 15).

Ta6auma 15. Bpems pa3aoskeHUA YIAKOBOYHBIX MaTepPHAaJIOB

Y1akoBOUHBIH MaTepHa Bpems pazio:xeHus

BOH.IEHaH 6YMaI‘a, YIIaKOBKa U3 JIAMHUHHUPOBaAHHOI'O 5 ser

KapToHa
Kenesnasa KomcepBHas OaHKa 10 et
AnoMuHMeBada O0aHKa 500 set
ITosmaTnIeHOBBIE TAKETHI 200—1000 ner

MHuTeHCUBHBIE TEeMITBI POCTA UCIIOJH30BAHUA MOJUMEPHON YIIaKOBKU IIPU-
BOJAT K PE3KOMY YBEJIMUEHUIO KOJINYeCTBA OTX0A0B. Tpasuiinonsble C10CO0ObI
o0palreHnda C TAaKMMHU OTXOJaMH — 3aXOpPOHEHW’e, CXKUTaHue — He Bcerga
ABJIAIOTCSA 9KOJIOTUUECKU U 9KOHOMUUYECKU ONPaBIaHHBIMU.
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Corsacuo [upektuse [Ipesunenra Peciyonuku Bemapych, B Halllei cTpaHe
ompejieieH KypCc Ha IIOATAallHOEe CHU)KEHWE KCIIOJIb30BAHUA ITOJUITUJIEHOBOM
YIIaKOBKY U €€ 3aMellleHre 9KOJOTUYeCKU 0e30IIacHO#, B TOM YMCJe U3 CTeKJa
u OyMmaru.

IKOJIOTUYHASA YHAKOBKA. ¥ CTAHOBJIEHO, YTO €:KETOJHO B OKeaHax HaIllen
IJIAHETHI OKAa3bIBaeTCSA OKOJIO 8 MJIH T MyCOpa, OCHOBHYIO MAacCy KOTOPOTO
COCTAaBJIAET ILJIACTUK.

3aMeHOII CHMHTETHUYECKMM MarTepuajaM MOTYT CTaTh Ouopasjaraemble
MOJIMMEPHbIe MaTepUasbl. SHAUUTEJIbHOE MECTO B ITPOU3BOJICTBE YIAKOBOY-
HBIX MaTepUaJOB OTBOAUTCA OMoOpasjiaraeMoMy KOMIIOHEHTY — KpaxMmaJsy.
YmaxkoBOUHBIE MBJeNUA M3 KpaxMaja JIeTKO paspylialTcA TOM OeHCTBU-
€M BOABI M MUKPOOPTaHM3MOB-OMOAECTPYKTOPOB, He 3arpsa3HAA IPU 3TOM
OKDPYIKAIOIIYIO CPELY.

B Besnapycu 6mopasiiaraeMble ITOJMMEPHbIE MaTEPUAJbI IITUPOKO IPUMEHSI-
IOTCS B KaueCTBe YIAKOBKU JJIA MMUIEBBIX MPOAYKTOB. KoHTeliHEePHI, MIJIEHKU
U IeHOMAaTepUasbl, N3TOTOBJIEHHBIE U3 TAKUX IMOJUMEPOB, UCIIOJb3YIOTC AJIA
YIIAKOBKM M$Ca, MOJIOUYHBIX IIPOAYKTOB, BhIIeUKMU. OZHOPA30BbIe OYTHIIKHU U
CTaKaHUYMUKM [JIs HAIUTKOB, TApPeJKHU W IMONIOHBI TaKyKe HaXOLAT IITHUPOKOE
IIPDUMEHEeHUe. Eme OOHMWM HAaIIPpaBJE€HUHEM IIPDMMEHEeHNAd TaKHuX MaTepHuajioB
SIBJISIETCA TPOUW3BOACTBO MEIIKOB IJiA cOOpa M KOMIIOCTUPOBAHUS ITUIIEBBIX
OTXOJIOB, & TaKJKe IMaKeToB /I cylnmepMapKeToB (puc. 33).

Puc. 33. Briopasnaraemble nakeTtbl Ansi NPOAYKTOB MUTaHWS U Mycopa

JocToliHOM aJbTePHATUBOU IJIs TeX, KTO 3aboTuTcAa 00 OKpysKarolei
cpene, ABIAIOTCA OyMasKHBIe makeThl. CPOK pasjosKeHus OyMasKHOTO ImakKeTa
cocraBjdeT OK0Jo roga. OZHUM 13 caMbIX 9KOJIOTMUYHBLIX W yIOOHBIX BUIOB
YIaKOBOYHOTO MaTepuaJa ABJseTcd kpagm-oymaza (puc. 34, c. 116).

B mepeBojie ¢ HEMEI[KOI'0o A3bIKA CJOBO craft o3HAUaeT «IIPOUYHBIN». VIMeH-
HO 3TO CBOMCTBO U OMPEEeJUJIO IOMYyJIAPHOCTh JaHHOTO Marepuaia. IIpeumy-
1ecTBo KpadT-0ymMaru mepej] CHHTETUUECKUMHU MaTepuajaMy 3aKJII0YaeTcs B
TOM, UTO IPOAYKIIUA B TAKOH yIaKOBKe HamMeHee IOABEp:KeHa KoJebaHUAM
TeMIlepaTypbl U BJIAXKHOCTU.
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Pwuc. 34. Ynakoeka u3 kpadr-6ymaru

Kpadr-0Oymara Takske o0JiagaeT BBICOKOM IIPOUYHOCTHIO M CIIOCOOHOCTBHIO
BIUTHIBATEL Bjary. PasHble TUIBI KpadT-OyMaru oTJMUYAIOTCA APYT OT ApPyra
He TOJILKO II0 MEeXaHMYEeCKHM CBOIICTBaM, HO W IIO I[BETY, (haKType, THUIY IIO-
KpbiTuA. BaskHo, uTo KpadT-OymMara pasjiaraeTca Ha XUMUUYEeCKU HeHTpaIbHble
syieMeHThI. B usnenus us Kpadr-0ymMaru ymnaxkoBBIBAIOT MPOLYKTHI ITUTAHUA,
MIPOMBINILIIeHHbIe uanenaus. OHA MpUMeHAeTCs Be3e, Ile TpedyeTcsa mopucTas
OyMasKHas yIIaKOBKA IIOBLIIIEHHON MPOYHOCTH.

VYueHble He IPeKpaIaoT UCCAeI0OBAHUA B 00JIaCTU YIIAKOBKM, UTOOLI B OY-
IYIeM IJIsl OIUINEeBbIX IPOAYKTOB IIOJHOCTBIO IIePeiiT Ha CheJO0HYIO YIaKOB-
Ky. Takue paboThl BeAyTcss BO MHOTUX CTPaHaX Mupa. B Haleil cTpaHe yueHble
OAO «BopucoBcKkuii 3aBOJ MOJMMepPHOI Tapbl «[loMuMu3» B COTPYIHUUECTBE
¢ BI'Y rakike paspaboranu csedobHy0 naeHky. OHa COCTOUT U3 Kpaxmaja U
IMUIIEBBLIX IIOJUMEPOB HA OCHOBE BOJIbBI, OTJIMYHO YCBAMBAETCA OPraHU3MOM,
YBeJIUUYMBAET CPOK XPaHEeHUs MPOAYKTOB, a TaKiKe MOAXOMUT AJIs HAaHeCeHU
HeoOXoauMoM nHPOPMAIlN CheJOOHBIMHI YepHuIamMi. Takyio IJIeHKY MOMKHO
HCIIOJIb30BaTh IJIA YIIaKOBKU KOH(ET, cIielinii, Meaa, CIOPTUBHOTO MUTAHU,
BUTAaMUHHBIX T00ABOK U T. A. (puc. 35).

Puc. 35. CbepobHasi ynakoBka
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p» 310 MHTepecHo. B I'epmanmu co3maHbl ITOJTUMEDPHBIE BEI[ECTBA M3 PASIUUHBIX
CheOOHBIX MAaTepHaJiOB: Kpaxmaja, jKeJaTuHa, IeJIJII0J03bl. V3 9TuX MHTpenun-
€HTOB IPOU3BOJUTCA MOCYLA JIA CYIIOB OBICTPOTO MPUTOTOBJIEHUS, J€CEePTOB WM
MsACHBIX OJifoz. PazorpeBars u cbefaTh MIPOAYKTHI MOKHO IIPAMO B yrmakoBke. OHU
a0COJIIOTHO 9KOJOTUYHBI, 0€30TaCHBI M HE HAHOCSAT Bpea UeJIOBeKY.

Uccaenoarenu u3 Camapckoro yausepcurera (Poccuiickas Peneparusi) mpe-
JIOYKUJIY YHUKAJIbHYIO CheJOOHYIO IIJIeHKY, B KOTOPYIO MOYKHO 3aBOPAUYMBATDH IIPO-
OYKTHI OIUTAHUA AJA KOCMOHABTOB. IIpM M3rOTOBJIEHUUN HEOOBIUHOUW YIaKOBKU
IIpeJIoiaraeTcs UCIIOJb30BaHME OBOIITHOTO UMW (PPYKTOBOTO ITIOPE.

B VkpawmnHe paspaboTaHa ymakoBoUHAas IIJIEHKa M3 KYKYPY3HOTO KpaxmaJa,
KOTOPYIO MOJKHO CHECTh BMECTE C 3alTaKOBAHHBIMU B Hee XJieOOM MJIM KOJ0ACOM.
Heo6bruHYI0 yIIaKOBKY MOYKHO HCIOJIB30BAaTh B KauecTBe OyJIbOHA, PACTBOPUB ee
B KUIIATKE.

Ha CeI‘OJJ;HHHIHI/Iﬁ JA€Hb I'NIABHBIMU IIPDUMYMHaAMM OI'DaHNYEHHOI'O IIPMMEHEe-
HUA 6I/IOpa3JIaI‘aEM]>IX MaTepuaJioB ABJIAITCA TEXHOJIOTHMYECKHEe TPYAHOCTH
X IIPOM3BOACTBA M BBICOKasA CTOMMOCTB. O,HHaKO, HeCMOTpdA Ha 9TO, HCCJIe-
AoBaTeJiu IIPOAOJIMKAIOT aKTHUBHO pa6OTaTb, 1, BOSMOHO, COBCEM CKOPO MHD
OTKaMeTCA OT YIIaKOBOUHBIX MaTepHaJiOB, KOTOPbI€ OKA3bIBAIOT HEraTHMBHOE

BIUSAHNE, 3aTPASHAS OKPYIKAIONIIYIO CPeny.

B MoeTOopuM rnasHoe. Illupokoe HCIIOJIb30BaHNE YIAKOBKU M3 MJIACTUKA
00yCJIOBJIEHO TE€M, UYTO OHA o0OecIIleuMBaeT HANEKHYIO 3all[UTy IIPOLYKTA
OT 3arpsi3HEeHUs U IOBPeXXKJAeHusa. Ee CyIllecTBeHHBLIN HETOCTATOK — MIJIH-
TEeJIbHBIN MEePUOJ PA3I0KeHNsI. AIBTEPHATUBA CUHTETUYECKNM YIIAKOBOY-
HBIM MaTepHajiaM — 3KOJIOTMYeCKU Oe3oIlacHble OmopasJaraeMble IJIeH-
KM, IIaKeThl AJId IPOAYKTOB IINTAHUA, Mycopa, KpadT-Oymara, chego0Has
YIaKOBKA.
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? Mposepum 3HaHUA }

Kntouesble Bonpochkl. 1. Kakum TpeboBaHuam [OMmKHA OTBeYaTb ynakoeka? 2. B uem 3aknio-
4aeTCs CYLLEeCTBEHHbI HEQOCTATOK YNakOBOYHbIX MaTepuanoB u3 nnactvka? 3. Kakue ako-
niornyeckn 6e3onacHble ynakoBku mcnonb3ytotes B Pecny6nvke Benapych? 4. MNepeuncnute
CBOWNCTBa YNakoBKWN 13 KpadT-6ymarm.

CnoxHble Bonpochkl. 1. [o4yeMy 3Konormyeckn Yuctas ynakoBka — 3To Bbl6op Nnoaein, 3abo-
TALLMXCA HE TONbKO 06 OXpaHe OKpyXatoLlen cpefbl, HO 1 06 06LLEeCTBEHHOM 6aronoay4nmn?
2. MNpviBegnTe NpUMepbl HEraTMBHOMO BO3AEWCTBMSI HA OKPYXXaloLlyl cpefy CUHTEeTUYECKMX
yNaKoBOYHbIX MaTepuarsnos.

§ 28. TpaHcnopTUpoBKa U XpaHeHWe NPOAYKTOB MUTaHUS

B BcriomHuTE OCHOBHblE NPUYUHBI 1 CUMNTOMbI NULLIEBbIX OTpaBJ'IeHI/IVI yenoseka.

m Kak Bbl Aymaete? Hackonbko 3(h(heKTUBHbI COBPEMEHHble Cnoco6bl TPAHCMOPTUPOBKM
¥ XpaHeHUsl MPOJYKTOB NUTaHUs?

B Bbl y3HaeTe 0 npaBuiax TPAHCMOPTUPOBKU U XPaHEHWs MULLEBOM NpoayKLMK.

J1s Toro 4TOOBI Ha HAIIl CTOJI HOIlaja KaueCTBeHHAs MUIIa, ee MaJio Ipo-
M3BECTH 1 YIaKOBaTh. BayKHBIN sTam Ha IIyTH K IOTPEOUTENI0 — 39TO TPAHC-
TOPTUPOBKA U XPaHeHUe, KOTOPbhIE OCYIIEeCTBISAIOTCS ¢ COOTIONeHNeM CTPOTUX
CaAaHUTAPHOTUTHMEHNYECKNX IIPpaBUJI.

TpaHCIOPTHUPOBKA ChIPhS 1 MUINEBBIX IPOAYKTOB JOJMKHA OCYIIECTBIATHCS
CIeIaJbHBIM TPAHCIIOPTOM M COIIPOBOMKIAIOIUMU JUIAMU, UMEIOIIUMU Me-
IUIMUHCKUH gonycK. IIpu sTOM IIPOLOBOILCTBEHHOE ChIPhE U I'OTOBAS IIUIIleBas
MPOAYKIINA He JOJIXKHBI KOHTAKTHUPOBATL APYT C APYTOM.

Ilpu xpaHeHUM HUIIEBBIX NPOAYKTOB HEOOXOAZMMO COOJIIOLATh HOPMBI
CKJIQIUPOBAHUA, IIPAaBUJa TOBAPHOTO COCEACTBA, CPOKU T'OJHOCTU U YCJIOBUSA
xpaHeHua. IIpoayKTel, nMewIIue cleliun(p)uuecKuil 3amax, HYKHO XPaHUTh
OTAEJBbHO OT IIPOAYKTOB, BOUTHIBAIOIIUX 3aIlaxu (CJIUBOYHOTO MacJjia, MOJIOKA,
MaKapOHHBIX U3IEJIUIi).

BriOupas B mMarasmHax yHaKOBaHHBIE MPOAYKTHI MUTAHUSA, HEOOXOIUMO
00A3aTesIbHO UBYUYNTHh MAapPKUPOBKY. BasKHO 3HATH COCTaB, JAaTy U3TOTOBJIEHNU,
CPOK I'OJHOCTH U yCJaoBHUA XpaHeuus. He npeneodperaiiTe sToil nHdopmaIiue!

CienyeT IOMHUTD, UTO YMeHNE IPAaBUJIbHO MOKYIATh IPOAYKTHI TUTAHUS
MOJKEeT OKa3aThCs 0ecHoJIe3HBIM 0e3 YMeHUsS WX XPAaHUTH B JOMAIITHUX YCJIO-
Busx. KauecTBO XpaHeHUs IPOAYKTOB MUTAHUSA TJIABHBIM 00pPa3oM 3aBUCHUT
OT cJyenyiomux (PaKTOPOB: OCBEI[EHHOCTH, TeMIePATYpPhl, BIAMKHOCTH U CO-
craBa Bo3nyxa. Takue mpoAyKThI, KAK XajBa, B KOTopoii okoso 30 % :Kupa,
mokosan (35—37 % xupa) u maitoHes (mo 67 % xupa) caemyer obeperarb
OT CBeTa, T. K. "KUP HA CBETY paspyIlaercH.
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Osomiu 1 PPYKTEI HA CBETY OLICTPee mepe3peBaioT 1 moprarcsa. Hampumep,
B Kaprodese obpasyercsa ropasno OOJIbIlle BPEIHOTO AJsA HAIler0 OPraH!3-
Ma BeIllecTBa COJaHWHA, KOTOPBLIM HaKaIllJInBaeTCs Ha ITOBEPXHOCTHU KJIyOHS.
ITosTomy mosesieHeBIIUE KapTo(esb YIOTPeOJIATh HE PEKOMEHIYeTCH.

Ba'kHO 3HATDH, UTO MPABUJIbHOE XPaHEeHNE MPOAYKTOB MUTAHUA IpeaycMa-
TpUBaeT UX COPTUPOBKY. OBoIu miu PPYKTHI COPTUPYIOTCSA IO CTEIEeHU UX
3pPEeJIOCTH, UCIIOPUYEHHBIE YIAIAIOTCA.

HexoTopble TPOAYKTHI 00pa3yIoT rasdbl, yCKOpAWINUe codpeBanue. Hampu-
Mep, 0aHaHBI U S0JJOKY BBIAEJNAIOT ATUJEH, IIO9TOMY XPAHAIIUECS PAIOM C
HUMHU OPOAYKTHI OyAyT MOPTUTHCSA ObicTpee. Kpome Toro, 3amax OOHUX IIPO-
IYKTOB MOJKET MCIIOPTUTHh BKYC U apoMaT APYTUX.

VHuBepCcaJIbHBIM MECTOM XPAHEHUS IPOAYKTOB MUTAHUA ABJISIETCA XOJO-
INAbHUK. JIydIlle Bcero MX XpaHUTh B CHEIMATbLHBIX KOHTEeTHepax, IepraMeH-
Te WU IJIOTHOU Oymare. I8 IIUTENIHHOTO XpPaHeHUA IIPOAYKTOB Yallle BCEeTo
HCIIOJIb3YEeTCs MOPO3UIbHAA KaMepa.

151 KauecTBEHHOTO XPaHEHUSA MHUINEBON IPOAYKIIUKM BaKHO IPABUJIBHO
moxo0paTh yrmakoBKy (puc. 36).

Hanpuwmep, crekiaAaHHBIe 6aHKU — BTO He TOJIBKO Oe3omacHas, HO U yI00-
Hasg ¢dopMa XpaHEHUA W TPAHCIOPTUPOBKM MPOAYKTOB NHUTaHWA. BaHKU

h.;

HepxasetoLas cranb CUNMKOHOBbIE KOHTEMHEpSI BakyyMHble KOHTeHepsbl

Puc. 36. YnakoBka Ons XpaHeHus NULLEeBOn NpoayKLumum
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MOAXONAT AJIA Pa3HOOOPA3HBIX MOMAIITHUX 3arOTOBOK. MHOTOKPATHO MCIIOJb-
3ys CTeKJISHHBbIe 0aHKU, BbI OyZeTe JeicTBOBATh Ha 0JIaro OKpy Kalolleil cpe-
IbI, YMEHbBIITad KOJUUECTBO OTXOMOB.

Cyxue uiu MeJKHue MPOAYKTHI MOKHO XPAaHUTh B OYMa:KHBIX ITaKeTax,
3aBOpauMBaTh B IIEePraMeHT WJIU BOIMeHYI0 Oymary. Biaromaps sToMy OHH CO-
XPaHAT CBeXKecTh 1 apomar. Hanpumep, 00epHYB ChIp IIepramMeHTHOM OyMaroi,
BBl HAMHOTO [OJbIII€ COXPAHUTE €ro CBEXKEeCTb, UYeM OCTABUB OTKPBITHIM Ha
MOJIKe XOJIOAUIbHUKA.

Hep:xageroras craib, KepaMuKa, SMaJUPOBAHHAS IIOCYIa HUAEATbHBI IJIS
XpaHeHus CajaToB, HO He MOAXOIAT IJIs pas3orpeBa B MHUKPOBOJHOBOU II€UM.

CunuKOHOBBIE KOHTEHEDPHI MOTYT HIPEJCTABJATH CO00i (POPMOUYKU AJIA
Iecepra mau 3aBTpaka. Ilociie KamKJIOTO MCIIOJb30BAHUA HYYKHO TIIATEIbHO
OIIITIapUBATh KOHTEHHEDPhI KUIIATKOM, YTOOBI OHY OBLIY YUCTHIMU ¥ TOTOBBIMU
IS TIOBTOPHOTO MCHOJb30BaHUsA. CUIMKOHOBBIE (DOPMBI MOKHO IIPUMEHATH
U A MUKPOBOJIHOBBIX TI€Uel.

B mocientee BpeMsi CTAaHOBATCS IMONYJISAPHBIMU MTUIIEBbIe BAKYyMHBIE KOH-
TelHepbl, B KOTOPBIX CO3JAIOTCSA YIYUIIeHHbIE YCIOBUA XPaHEeHUA: YMeHbIIa-
eTcs colep:kaHre Kucjaopoaa (OKucIeHre uaeT MeJieHHee) 1 He JOIMyCcKaeTcs
TosIBJIeHUe BJIATH.

Ho camMbIM COBpeMEHHBIM METOAOM CUMTAETCS XpaHeHne IPOAYKTOB C IIPU-
MeHeHHeM Moau(uiinpoBanuoi razopoit cpeabl (MI'C) (puc. 37).

B 5TOM IpPOMBIIILIEHHOM CIIOCO0e COXPaHEeHUS IPOAYKTOB MIUTAHUSA UCIOIb-
3YIOTCA OITHUMAaJbHBIE IIPOIOPIIMYU KUCJIOPOJa, a3oTa U YIJIEKUCJOro Tasa.

Puc. 37. XpaHeHue nuLleBbIX NPOAYKTOB C NPUMEHEHWEM MOAUMULMPOBAHHON ra3oBom
cpeabl (MIC)



§ 28. TpaHCMOPTUPOBKA U XpaHeHWe NPOAYKTOB MUTaHWs

B Bakyymubix m MI'C-ymakoBKax MmOJIKHBI COXPAHATHCS TOJBKO CBe-
JKMe TPOAYKTHI MUTAHUS C COOJIOeHMeM TpeObOoBaHU K TeMIepaTypHOMY
pexRUMY.

YBenuueHus cpoKa XpaHEHUs IPOAYKTOB NUTAHUA MOYKHO JOCTUYDL, KPO-
Me TOro, IPU IIOMOIIY MHOTOUYKCJIEHHBLIX CIIOCO00B 00paboTKu (KOHCEPBUPO-
BaHUS): 3aMOPO3KHU, CYIIIKU, KOIMYEHUs, BAPKU, COJEHUs, 3acaXapuBaHUA,
MapUHOBaHUSA, KBallleHWA U CIMPTOBaHUA. B 5TOM ciaydyae m3MeHsSETCA He
TOJILKO IJIUTEJbHOCTh XPaHEHUS, HO M BKYCOBble KauecTBa — IOSIBJIAIOTCS
HOBBI€ PA3HOBHUJHOCTHU IIPOAYKTOB IIMTAHMA.

Yrobbl n3bexaTh OTPABICHUI, cTapaliTeCh B IIOBCEJHEBHOM »KM3HU TIIA-
TEJBbHO COOJIIOLATL IIPABUJIA TPAHCHOPTHUPOBKM UM XPAHEHUS IIUINEBLIX
MIPOAYKTOB!

B [MoBTOpUM rnaBHoe. B momaIimuux yCIOBUSIX TPAHCIOPTHPOBKA U Xpa-
HeHUWe TPOAYKTOB HUTAHUSA OCYIIECTBJIAIOTCA C ITIOMOIINBIO CTEKJISHHBIX
0aHOK, Hep:KaBeIoIlell CTaj U, KepaMUKW, SMAJNPOBAHHON ITOCYIbI, CHU-
JIMKOHOBBIX M NHINEBBIX BaKyyMHBIX KOHTeiiHepoB. Ha KauecTBO Xpa-
HEHUs CYIIECTBEHHO BJIMAIT OCBEIIEHHOCTh, TEeMIepaTypa, BJIA*KHOCTH
u cocTaB Bosayxa. llepenm sakjiagkoli Ha XpaHeHMWE IIPOAYKTHI MUTAHISI
HEe0oO0XOIMMO COPTUPOBATH. ¥ HUBEPCAJIBHBIM MECTOM XPAaHEHUS SBJISETCS
XOJIOAMJIBHUK. ¥ BEJINUUTH CPOK XPaHEHUS IPOAYKTOB MOMKHO C IIOMOIIIBIO
MHOTOUYMCJIEHHBIX CIIOCO00B 00paboTKM (KOHCEPBUPOBAHMA).

? Mpoeepum 3HaHUA ]

Kntouesbie Bonpockl. 1. Ana yero He06xoAMMO nepef MOKynkor NpoAyKToB NUTaHUA N3Y4nTb
uHbopMaumio Ha ynakoBke? 2. Kakue npogyKTbl 1 no4eMy HEO6XOAMMO XPaHWUTb pa3fesibHo?
3. B Kakov ynakoBke flyyLle BCEero XpaHwTb NpoAyKTbl B XonoawnsHuke? 4. MNpuseaute npu-
Mepbl Havbonee onTUManbHOM Tapbl ANA TPAHCMOPTUPOBKU U XPAHEHWUA NMPOOYKTOB MUTaHUA
B MNOBCEAHEBHON XWU3HM.

Cnoxuble sonpocskl. 1. Kak Bbl gymaeTe, MOXHO SN XPaHUTb KOHCEPBUPOBAHHbIE MULLIE-
Bble MPOAYKTbl B OTKPbITOM KOHCepBHOW 6aHke? OTBeT aprymeHtupynte. 2. MOXHO nu
ONpefennTb Hanuume BOo3byauTens 60TynM3ama B KOHCEPBMPOBAHHOW npomyKummn? Kak
o6esonacutb cedbs oT 60TynmMama?

(I'IOJ],BEJ],EM I/ITOFI/IW
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YesioBeKy cBOIiCTBeHHA (hU3MOJOTHUECKAs aJalTalusa K TeMIepaTypHBIM
U3MEHEeHUAM Cpelbl, KOHTPOJUpyeMad THUIOTaJIaMyCOM, U COIHaJbHAA —
3a cueT co3/laHUA KOMMOPTHBIX YCJIOBUMN MPOKUBAHUSA.
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lmaea 2. Yenosek B okpyXxatoweii cpeae

Bupycsl, 6axTepun, rpudbl, reJIbMUHTBI U UJIEHHUCTOHOTYE SBJIAIOTCS IIPU-
YMHON MHPEKIIMOHHBIX 3a00JeBaHUi, KOTOPbIe MOTYT JOCTATOYHO OBICTPO pac-
TPOCTPAHATHCA CPENU JIIOMIEH.

g Toro 4TOOBI 3AIUTUTL ce0sA OT OTPABJIEHUH TaKUMU T'pubaMu, Kak
OJieqHAA MOTaHKA, CBUHYIIIKA TOHKASA, MyXOMODP KPACHBIN, CTPOYOK OOBIKHO-
BEeHHBIN, PAJOBKA CEPHO-)KeJTas, HeoOXOAWMMO yMeTh OTJINYATH STOBUTHIE
rpuOBI OT CheIOOHBIX.

Hawub6osee uacTo BecTpeuarriuecsa B Besapycu sg0BUTEIE dKUBOTHBIE — 3TO
cJeleHb OBIUMIi, ITUejla MeJOHOCHAsl, oca OOLIKHOBEHHAs, IIIMeJb TOJIEBOH,
mIepineHb OOLIKHOBEHHBIN, KYK HapbIBHUK, raJl0Ka OOLIKHOBEHHA.

OmacHOCTh A 3MOPOBbS U JKU3HU YeJOBeKa IIPEACTABIAIOT SJOBUTHIE
pacTeHus: BeX SIOBUTHIN, OOJUTOJIOB KpamdaTbiii, JyPMaH OOBIKHOBEHHBIMH,
OeJieHa uepHAas, BOJIUYbE JILIKO, OopIneBuK COCHOBCKOTO.

JlekapcTBeHHBIE PACTEHUS COMEPsKAT IleHHble XUMUUYEeCKIUe BeIlecTBa,
TOSTOMY IITUPOKO MCIIOJB3YIOTCS MAJIs HIPOM3BOJCTBA JEKApPCTBEHHBLIX IIpe-
mapaTos.

Js 310pOBhbs UeJOBEKA CEPbE3HYI0 OMMACHOCTh ITPEACTABJSAIOT TaKWe 3a-
TPA3HUTEN OKPYIKAIOIIel cpebl, KaK B3BEIIIEHHBIE YACTUIIbI, OKCU/IBI a30Ta U
yriaepoja, MeTaH, TsaKeJble MeTAJIbI, PAAUOHYKINAbI. B cayuae mpeBbIIIIeHU s
CAaHUTAPHBIX HOPM 3JIEKTPOMATHUTHOE M3JIyUueHue, IIIyM, BUOpaIlusd HeraTUB-
HO BJIMUSIOT HA CEPAEYHO-COCYAUCTYIO, MOJOBYIO, SHAOKPUHHYIO, UMMYHHYIO,
TIUIEeBapUTEIbHYIO 1 HEPBHYIO CUCTEMbBI OpPTaHU3Ma UejloBeKa.

151 TOJTHOTIEHHOM *KU3HU YeJIOBeKY HeoOXoamMMa Iulla, cojepskaiias coa-
JAHCUPOBAHHOE KOJIMYECTBO OEJIKOB, JKUPOB, YIJIE€BOIOB, BUTAMUHOB U MUHE-
paNbHBIX BerlecTB. [[Jid yaIydIIeHUs BHEITHEro BUAA IPOAYKTOB IUTAHUA, UX
OpraHoJIeITHUYeCKNX (BKYCOBBIX) CBOMCTB, a TaKiKe XPaHEeHUA U TPAHCIOPTU-
POBKM MCHOJIL3YIOTCSA MUIEBbIe TOOABKU.

Takue 3arpA3HUTENN MUIIEBON HPOAYKIINU, KaK PAAUOHYKJIUIBI, TAMKe-
Jble MeTaJlJbl, HUTPAThl, BLISHIBAIOT y UeJOBeKa cepbhe3Hble 3a00JeBaHUAd.
B Benapycu ocyiiecTBIAeTCs CTPOTUil KOHTPOJIb 3a 0€30IaCHOCTLIO MUIIEBOM
MPONYKITUN.

Bce 6outee mupokoe npumenenne B Peciiyosuke Besrapych B KauecTBe yia-
KOBKM IIOJIYYalOT SKOJIOTMUECKU OmopasjiaraeMble ILIEHKU, Kpadr-Oymara,
chbemo0HasA yIIakoBKA.

His coxpaHeHUS TOTPEOUTENIBCKUX KAUeCTB NPOAYKTOB MUTAHUS WX
TPAHCIIOPTUPOBKA U XPAHEHUE OCYIIECTBIAIOTCS C TOMOIIbIO CTEKJIAHHBIX Oa-
HOK, HeP:KaBemIIel cTaan, KepaMUuKN, SMaJIUPOBAHHON MOCYIbI, CUIIMKOHOBBIX
U IUIIEBbIX BAKYYMHBIX KOHTelHepoB. CpOKM XpaHeHUsI IPOAYKTOB MUTAHUS
MOJKHO YBEJINUUTh PA3JIUUYHBIMU CIIOCO0AMI KOHCEPBUPOBAHUI.



[naBa

PasmHOXeHune
N NHANBUAYaNbHoeE
pa3BuUTME OpraHN3mMoB

Bb1 y3HaeTe:

0 criocobax 6ecrionoro Pas3mMHOXEHWS;

O MOJIOBOM PasMHOXEHUU 1 MO/TI0OBOM poLecce;

PO 0CEMEHeHWE 1 OMnI0[0TBOPEHUE Y XUBOTHbIX;

0 napTeHoreHe3e kak 0Co60M Criocobe MosioBOro PasMHOXEHUS;

fpo 4YepefoBaHne Ccriocob0B Pa3MHOXEHWSI W MOKONIEHUN B XU3HEHHOM LMKIIE pac-

TEHWI;

® 00 OCHOBHbIX Nepuogax dMO6PUOHasIbHOrO M MOCTAIMOPUOHATIbHOIO Pas3BUTUS XNBOT-
HbIX U 4YesioBeKa.

Bbl HayuuTechb:

® [1PUBOANTL MPUMEPbI GECTONON0 Pa3MHOXEHUs] OPraHU3MoB, B TOM YuUC/ie Beretatus-
HOro pasMHOXeHUs] PACTEHUV (B NPUPOZE M B YCIIOBUSX KYIbTyphbl);

® XxapaKTepu3oBaTb 3aKOHOMEPHOCTU MHAMBUAYATIbHOrO Pa3BUTUS OPraHu3MoB, B TOM
uucne opraHusma 4YesoBeka;

® /ICrI0NIb30BaTh MPUOBPETEHHbIE 3HAHUA U YMEHWS MPU PA3MHOXEHUM KOMHATHbIX
Y KYNbTYPHbIX PacTeHWi, pa3BeaeHnn JOMALLHNX XUBOTHbIX;

® /ICr0/1b30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUs [/ OObSICHEHWsS] BIIUSIHUSI HEO1aro-
NPUSITHBIX (baKTOPOB CPEefbl HA OpraHU3M 4YesioBeKa.

B mammoil riiaBe BbI IIO3HAKOMUTECH C OCHOBHBIMII CIIOCOOAMM OECIIOJIOro
Pa3MHOMKEHHUSI ¥ OSHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHmM3MOB. BBI Takke
y3HaeTe, UTO ITOJIOBOE PA3MHOMKEHWE COIPOBOKAAETCS ITOJIOBBIM IIPOIECCOM U
MOJKET IPOTEKaTh C OILIONOTBOPeHMEM U 6e3 omaomoTBopeHus. IlosoBomy pas-
MHOKEHHUIO C OILIONOTBOPEHUEM IIPEIIIECTBYET IIPOIiece 00Pa30BAHUA MYKCKUX U
JKEHCKUX TIOJIOBBIX KJIETOK (TaMeT) — SHUIEeKJIeTOK U CIIePMAaTO30UI0B. 3aKaHUM-
BaeTCs IJIaBa M3YJYEHNEM OHTOreHe3a — WHIWBUIYAJBHOIO PA3BUTUS KUBOTHBIX
u JesoBeka. OH BKJIIOUAET [IBa 9Tama: SMOPUOHAILHOE (3apPOIBIIIIEBOE) PA3BUTHE
U TTOCTOMOPUOHAIHLHOE Pa3BUTHE, KOTOPOE MOMKET OBITH IMPAMOE MM HEIPSIMOe
(c mpeBpallieHeM, WX MeTaMOpPGO30M).
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§ 29. Tunbl pa3MHOXeHwus.
Cnoco6bl 6ecnosoro pasMHOXeHUs

B BcriomHuTeE, C KakMMu Tunamu PasMHOXeHUsA Bbl MO3HAKOMUIIUCb MPU U3YYHEHUU pacTu-
TeNbHOro N XMBOTHOIO MuUpa.

B Kak Bbl gymaete? lMoyeMy Tunbl pa3MHOXEHUS Ha3bIBAOT 6ECMONbIM 1 NOMoBbIM? B yem
3aKMoYaTCA MX NMPenMyLLEeCTBA U HeLOCTaTKn?

B Bbl y3HaeTe, 4eM pasnuyarTca Gecrosioe M MosrioBoe Pa3MHOXEHWE OPraHUM3MOB, Kakue
cnocobbl 6ecrnonoro PasMHOXEHWUsI CYLLECTBYIOT Y OMHOKNETOYHbIX U MHOIOKMNEeTO4HbIX
OpraH1M3MOoB.

Tunsl pa3sMHOKeHUsT OpraHu3mMoB. OTHUM 13 OCHOBHBIX CBOICTB KUBOM
MaTepuu SBJIAETCS PasMHOKEHMHe — CII0COOHOCTH KUBBIX OPraHM3MOB BOC-
HIPOU3BOAUTEL cebe IMOLOOHBIX. Baaromapss sToMy CBOHCTBY o0eclieumBaeTcCs
HeIpPepPbIBHOCTD JKM3HU Ha 3eMJIe.

PasMHOKeHMe OpraHM3MOB OIIPEIeJIEHHOTO BUa IIPEJOCTaBISIET BO3MOK-
HOCTH BOCIPOUW3BEIeHUS IMPU3HAKOB HE TOJHKO POAUTENIBCKUX 0cobeii, HO U
BHUAA B IeJIOM. A yBeJanueHNe UHCJIEHHOCTU oco0eli B pe3yabTaTe PasMHO-
JKeHUus CHocoOCTBYeT pacCesieHWI0 BUOa W pacinupeHuio ero apeasna. Cie-
IoBaTelbHO, OJaromaps PasMHOMKEHUIO 00ecleurBAeTCs HENPEepPLIBHOCTH U
IPEeeMCTBEHHOCTh B IIepeJaue HaCJIeACTBEHHOU MH(GOPMAIIMU OT POSUTEJIe
K IOTOMCTBY B PAAY HOKOJIEHUI U MOAAEP:KUBAETCA IIUTEJIbHOE CYIIeCTBOBA-
HUe BHUIA.

Kaxk BBI y:Ke 3HaeTe, HacJaeACTBeHHAA MHMOPMAIIUA XPAHUTCSA B XPOMOCO-
Max. [Ipu pasMHOKeHUM OPraHM3MOB Iepefaua HacJaeACTBeHHOI nHGopMaIun
MIPOUCXOAUT C IIOMOIIBI0O XPOMOCOM. B coMaTnuecKux KJaeTKax (KJIeTKax Tesa)
XPOMOCOMBI HapHbIe. B Kam ol mape ogHAa XpOMOCOMAa OTIIOBCKAs, Apyras —
MaTepUHCKAas, CJIeJ0BaTeJIbHO, B COMATUUECKNX KJIETKAaX HaXOOUTCsA aABa Habo-
pa (aBoiiHOM HabOP) XPOMOCOM — KaKIbIi HAOOP COMEPIKUT HACTIEACTBEHHYIO
nHGOPMAIINIO OJHOTO M3 poauTesieii. B mMOJOBBIX KJaeTKax (ramerax) XpoMO-
combl HemapHble. CieqoBaTe/IbHO, TaMeThl cOAep:KaT OAuMH Habop (ommHAap-
HBIIT Ha0OP) XPOMOCOM, KOTOPbIE HECYT HACJENCTBEHHYIO NH(POPMAIIHUIO TOIBKO
OJTHOT'O M3 POAUTEJEeI.

B zaBucuMOCTH OT THUIIA KJIETOK, SABJIAIOIUXCS OCHOBOM AJA PasMHOMKe-
HUs, pa3anuyaloT ABa THUIIA PA3MHOMKEHUs: OecIioyioe 1 I0JioBoe. VX ¢XomcTBo
3aKJII0UaeTcsd B TOM, UTO o0a TUIIA MPUBOAAT K YBEJIWUEHUIO UKCJIEHHOCTHU
ocol0ell 1 TeM caMbIM CIOCOOCTBYIOT coxpaHeHMio Buma. OmHako Me:xay Oec-
MOJILIM 1 IIOJIOBBIM PAa3MHOMKEHMEM CYIIeCTBYIOT 3HAUNTENbHbIE PA3IUUN 10
meJioMy pAany npusHakoB (Tabdia. 16).
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Tab6auma 16. CpaBHUTEIbHASA XapaKTEPUCTUKA 0ECIIOJIOTO
¥ II0JIOBOTO THUIIOB PA3MHOKEHUS

Becmoaoe PasMHOMKEHUEe

ITosoBoe PasMHOMKEeHUue

Buosioruueckoii OCHOBOII IJis pas-
MHOYKEHUS SBJACTCA JeJIeHNe KIIETOK
C COXpaHEHWEeM WCXOJHOI'0 IBOWHOTO
Habopa xpomocoM (3a HCKJIOUEHUEeM
CIIOpOo0oOpPa30BaHUA § PACTEHUN)

Buosorunueckoit 0CHOBOM pa3sMHOMKEHU
SIBJIAETCA JejleHre KJIEeTOK ¢ o0pasoBa-
HUEeM raMeT

IlpuauMaeT yuacTme TOJBKO OJHA
0co0b

IlpuaumaoT yuyacTtme, Kak IIPaBUJIO,
IBe ocobu

He IIPDOUCXOOAUT O6pa3OBaHI/Ie ramMerT

O06pasyoTcsa raMeThbl

Hosasa ocobn o6pasyercsa 13 Heclenua-
JIM3UPOBAHHLIX COMATUYECKUX KJIETOK
WJIN U3 CIIOP

Hosasa ocobb, Kak mpaBmio, oopasyer-
CsA U3 BUTOTHI, ABJIAIOIIEHCS pe3yabTa-
TOM CJAUAHUA raMerT

HouepHUE OPTAaHUBMBI ABJIAIOTCA TOU-
HBIMU KONUSAMHU MATEPUHCKOTO oOpra-
HU3Ma (3a KCKJIOUYEHUEM IIOTOMCTBA
U3 CIIOP Y PACTeHUIt)

JlouepHHEe OpraHW3MBI He SABJISAIOTCS
TOYHBIMU KOIUAMU MATEPUHCKOTO OP-
raHu3Ma

ITosBossgeT COXpaHUTh YHUCTOTY BUAA

Cospmaet pasHoobpasue ocobeii

ObecneunBaeT OBICTPOE YBeJIUUEHUE
YHCJIEHHOCTH 0co0eil, HO CHMIKAaeT uX
OPUCTIOCOOJEHHOCT, K M3MEHSIOI[UM-
Cs1 YCIOBUSIM CPEIbI

YucaeHHOCTh 0cOo0eil  yBeJIUYUBaeT-
Csl OTHOCHUTEJIBHO MEJIEHHO, HO 0co0u
Jy4Ille IIPUCIOCcabJMBaOTCA K H3Me-
HAIIYUMCSA YCJIOBUAM CPEIbI

Hannuue pasaumuumii B XxapaKTepUCTUKaX OECIOJIOTO M TOJIOBOTO Pa3MHO-

JHEeHUdA — IIPpUYKMHA UX Pas3HbIX l'IOC.He,Z[CTBI/IIU/I AJIA BUOA.

Ecsu Bux pasMHOMKaeTcAa TOJBKO OECIIONIBIM ITyTEM, TO OYIEeT IPOUCXOAUTH
OBICTPOE YBeJMUEeHNEe YNCJICHHOCTH 0CO0el ¢ COXpaHeHUeM IIOCTOSIHCTBA IIPHU-
3HaKOB BuJa (IpeuMyIlecTBO 0ecHoJoro pasMHOKeHuA). OgHAKO B
M3MEHSIOIUXCA YCJIOBUAX CPeNbl IPUCIOCOOUTEIbHEIE BO3SMOMKHOCTH 0CO0e
U JKMBHECIOCOOHOCTh UX IIOTOMCTBA OYAYT CHUMKATHCS, BUJ HE CMOYKET 9BOJIO-
IMOHMUPOBAThH 1, B KOHEUHOM HTOre, OH o0OpeueH Ha BeIMUpaHue (HeJOCTAaTOK

6ecImoJIOTO Pa3MHOMKEHH ).
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§29-1

IIpu pasMHOMKEHHH BHAA TOJLKO IIOJOBBIM IIYyTEM YBEJINUYUBAETCS Pas-
HOooOOpasue ocolbeil B mpejesiax BHA, IOBBIMIAIOTCA MX IIPHCIIOCOOUTEIbHbBIE
BO3MOYKHOCTH W KH3HECIOCOOHOCTh IIOTOMCTBA B M3MEHSIOIUXCA YCIOBUAX
cpenbl. B pesyibTare BUI CIIOCOOEH 5BOJIIOIMOHUPOBATH U AJUTEILHO CYIIe-
CTBOBATh (IPEUMMYIIECTBO MOJOBOT0O Pa3dMHOMEHUA). B To sKe Bpems
BO3BHUKIINE HEeYJauHble KOMOMHAIIUY XPOMOCOM MOT'YT CTATh IPUYMHOM rude-
JIX OPraHU3MOB (HEJOCTATOK TMOJOBOTO Pa3MHOMKEHN ).

Becmosioe 1 1mosioBoe pasMHOKEHUE Y Pa3HBIX BHUIOB OPraHU3MOB MOJKET
OCYIIECTBIATHCA PA3HBIMHU CIIOCODAMU.

Cmoco0bI 6eCImoI0T0 Pa3MHOKEeHHUI. Y OTHOKJIETOUHBIX 1 MHOTOKJIETOUHBIX
OPraHM3MOB CYINECTBYIOT PasHbIe IO MEXaHU3MY HPOTEKAaHUs CIOCOObI Oec-
IIOJIOrO pasMHOMKeHUsi. Kak BUJHO M3 CXeMbl, ¥ OJHOKJIETOUHBLIX OPraHN3MOB
BCTPEYAIOTCA TPU OCHOBHBIX CIIOCO0a 6ECITOI0OT0 Pa3MHOMKEeHM!s.

CIMOCOBbl BECIMNOJIOr0O PA3SMHOXEHUA

OOHOKNETOYHbIE MHorokneToyHble
1. [leneHne KneTku 1. ®parmeHTauua
2. MNoykoBaHue 2. BeretatnBHOE pa3mHOXeHNe
3. CnopoobpasoBaHve 3. MNoukoBaHne

4. CnopoobpasoBaHue

Yarie Bcero mMeeT MecTo deneHue Kaiemku Hadéoe. ¥ Gakrepuii (cTpemn-
TOKOKKM, OaIMJIbI) OaKTepuaJbHas XpPOMOCOMa BHauaje yIBauBaeTcs, 3a-
TeM MeXIy ABYMS MOUYEPHUMH XPOMOCOMAaMM 3aKJAAbIBAIOTCSI KJIETOUHBIE
000JIOUKY, KOTOPbIE AEJNAT MATEPUHCKYIO KJIETKY IIOMoJaM ¢ o0pasoBaHUEM
IBYX OJWHAKOBBIX NOUEPHUX KJIETOK. Y ONHOKJIETOUHBIX dYKApPHUOT pasie-
JIEHUIO Tejla MaTePUWHCKON KJIEeTKHU IIPeJIIecTByeT AejieHue sapa — obpasy-
I0TCA OBa NOYEPHUX dA4pa, UAeHTUUYHble KaK APyl APYyry, TaKk U MaTepuH-
CKOMYy. ¥ MHOTMX OJHOKJIETOUHBIX (9BIJIEHA 3ejieHasd, XJaMUAOMOHAIA)
IeJieHHe sSApa MPOUCXOAUT B OCHOBHOM C paspyllleHHeM sAepHOoil 000J04-
KU, PACXOKAEHMEM IOUYEePHHUX XPOMOCOM K IIOJIOCAM KJIETKH U (POPMUPO-
BaHMEM ABYX HOBBIX sgep. Ilocje sToro cieayer pasaesieHHe IIATOILIA3MBbI
u obpasoBaHMNe ABYX MOUEPHUX KJIETOK. MHOorma mpu gejleHUU KJIETKM Ma-
TEePUHCKOE AIPO OEeJUTCA Ha AOUYepHUEe AApa IIyTeM IePeTs:KKH 0e3 pacxo-
JKIOeHUS XPOMOCOM K IIoJiocaM KJeTKU (amMe0a OOBIKHOBEHHASA, MHPY30pUS
Tydenbka) (puc. 38).
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Pwvc. 38. [denenue knetok ame6bl (1) 1 nHysopum Tydhenbkm (2) kak cnocod 6ecnonoro
Pa3MHOXEHWSI OQHOKNETOYHbIX

Y HEeKOTOPBLIX OJHOKJIETOU-

HBIX BCTPEYaeTCs pPa3MHOXKe- 5, R O
HIe IyTeM noYkoéanus. B sTom , &
caydae Iepej AesieHUEeM sapa B - s
MaTepUHCKOH KJeTKe QopMu- '
pyeTrcss HeOOJBIIIONH BBIPOCT 000-

JOUKM C I[UTOILJIa3MOM, Kyaa ‘
IOTOM IIepeMeIllaeTcs OMHO U3
00pasoBaBIINXCS AOYEPHUX  Pyc. 39. MNoykoBaHUe OPOXKEN Kak crnocob

agep. PopMupyercsa MOUKA, KO- 6GECrofioro Pa3MHOXKEHWS OLHOKIIETOHbIX

TOopasi OTAeJseTca OT MaTepUH-

CKOIl KJIETKM U IIpeBpalllaeTcsi B MaJIyI0 AOouepHIO ocobb. Hexoropoe
BpeMs OHA pacTeT M Pa3sBUBAETCS, JOCTUTAs 3aTeM pasMepOB MaTepUH-
cxoro oprammsMa. CmocoO00OM MOUKOBAHHUSA PA3MHOMKAIOTCSI W IPOMKIKEBLIE
rpubsI (puc. 39).

Cnopoobpa3oéanue y OTHOKJIETOYHBIX 9YKAPUOT (XJIOpesa, XJIaMULOMO-
HaZa) MPOUCXOAUT MYyTEeM MHOTOKPATHOI'O CHHXPOHHOIO AeJIeHUs siApa U CO-
IEePKUMOr0 KJIETKH C 00pasoBaHMeM BOKPYI AOUEPHUX KJIETOK COOCTBEHHBIX
KJIETOUHBIX 000JIOUEK IIPU COXPAHEHUH I[eJIOCTHOCTH 000JOUKM MAaTEePUHCKOM
kiaerku (puc. 40, c. 128). B pesyabraTe moz o01iei 060JI04K0II 00pasyeTcs
MHOTO0 MEJKUX KJIETOK — cIop. HampuMmep, Y XJOPEJJIBI B OJHON KJETKe
MOsKeT 00pasoBaThes M0 64 HeMOABMKHBIX cop. CIopbl, MMeIoIe KIYTUKA
U CIIOCOOHBIE K TepeIBUKEHNI0, Ha3bIBAIOTCA 300cnopamu (XJaMuIoMOHa a).
ITocsie paspbiBa 000JI0UKM MATEPUHCKON KJIETKM CIOPHI BRIXOAAT B OKPYIKal0-
IYIO Cpeay M IIPeBPAIfaloTCs B HOBBIM opranmsmM. OHM MOTI'YT Pa3HOCHUTHCS
BETPOM WJIM BOJOI, UTO IPUBOAUT HE TOJLKO K PA3MHOMKEHMIO, HO U K pac-
CeJICHHIO 0CO0eii.
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Puc. 40. Cnopoobpasosanue y xnopennsl (1) n xnammaomoHagbl (2) kKak cnoco6 6ecnonoro
Pa3MHOXEHNS OOHOKNETOYHbIX

P 310 MHTEepecHo. VY GakTepuii Py HEOJATOMPUATHBIX YCIOBUAX IMIPOUCXOAUT 00-
pasoBaHUe CIIOP, He YIACTBYIOINX B Pa3MHOMKEeHNN. BaKkTepraabHble CIIOPHI — 3TO
TOKOAIINECS KJIETKY CO CHUKEHHBIM OOMEHOM BeI[eCTB, OKPY KEHHBIE MHOTOCJIOM-
HOM 000JI0YKOM, YCTOMUNBLIE K BBICHIXaHUIO U K JPYTUM HEOJIarompUATHBIM YCJIO-
BUSIM, BBI3BIBAIOIIUM T'H0EJb OOBIUYHBIX KJETOK. OHM CiIy:KaT [IJid MepeKUBaHUS
TaKWX YCJIOBUI, a TaAKyKe MOTYT MEPEHOCUTHCSI Ha OOJIBIITNE PACCTOSIHUSA C IIOMOIITHIO
BeTpa miau Bogbl. Ilocse momaganusa B GJIarONPUATHYIO CPeAy Y CIIOP PaspylIaeTcs
mpouHasa 000J0UKA, M OHU IIPEBPAIAIOTCS B BereTaTUBHBIE (Hesdlnuecs) KJIETKH.

Takum obpasom, cnopwt (0T rped. Spord — cesHUe, II0CeB) — MUKPOCKO-
MHUYecKUe CIelNaJu3UPOBaHHbBIE KJIETKY, CIAYKaIue IJd 6€CII0JIOr0 PasMHO-
JKeHUsd, paccejgenusa U (UaM) COXPaHEHUS NPU HeOJIATOMPUATHBIX YCIOBUAX.

Y MHOTOKJIETOUHBIX OPTaHM3MOB PAa3JNUYalOT UeThIpe OCHOBHBIX CIIOCO0a
OecrioJioro pa3MHOMKeHuA (cM. cxemy Ha c. 126).

dparMeHTanA ¥ BeTeTaTUBHOE Pa3MHOKEeHNEe OCHOBAHBI HAa CIIOCOOHOCTH
OpPraHM3MOB K pereHepanuu (BOCCTAHOBJICHUIO HEIOCTAIOIIUX YaCTeH Tesa).

Y BomopocJieii, rpuboOB, JUINANHNKOB PA3MHOKEHME MIPOUCXOAUT (par-
MeHTaMM TaJjijioMa (TeJjia, He pasAeeHHOT0 Ha OpPraHbl), TO €CTh CIIOCOO0M
¢pazmenmayuu. ITOT crocod HabIIOLAETCA TaKKe y KUIIEYHOIIOJOCTHBIX,
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mirockux (puc. 41) 1 KoIbUYaThIX YEpPBeid, ¢ _
MOPCKUX 3Be3. ¥ - Fd
Ilpu e6ezemamueénom pa3mmuoiice- ! _,'
HUUW [OOYEepPHUHN opraHumsMm GopMupyer- E . . / ! [
cd 3a CUeT BereTATHBHOTO OpraHa Wiad | “ | '
ero Bugousmenenus (cm. puc. 1). Be- | | | . kY |
reTaTUBHOE DPasMHOKEHUE Yy pPacTeHU’i | T3
MOJKET OCYIIECTBJIATHBCSA C IIOMOIIBIO | VA
cTe0sa (KaKTychl, aJjojesi), jgucrta (du- '

alKa, 0eroHus), KOpHs (MajauHa, CIIK- i \ '
—>

Ba, BUIIHA). Y HEKOTOPBIX PaCTeHUH
I Pa3MHOKEHUSA WKCHOJIb3YIOTCA BU- i
Iou3MeHeHHbIe To0eru: JIYKOBUIbI (JIVK, Wl '
YeCHOK, TIOJIbIIaH, HAPIIMCC), KOPHEBU- '
mle (mbIpeii, JaHABIII), yCbI (3eMJIAHU-
Ka), KJIyOHEH (Kapro(esp), KOopHeBble VC. 41. ®parvenTaums Tena nnaxapum
k1yGHu (reoprum). sl PA3MHOMKEHUS Kak cnocob 6ecrnonoro pasmMHOXeHWs

. MHOFOK/ETO4HbIX
KYJBbTYPHBIX PACTEHUH YeJOBEK IIpUMe-
HseT TaKue CIO0COOBI BETeTaTMBHOTO PA3MHOMKEHUSA, KaK OTBOJKU U UepeH-
KU, JeJieHre KycTa (CMOpOANHA, KPBIXKOBHUK, MaJrHa). B cagoBoaCTBE YacTO
MIPUMEHAETCsT MPUBUBKA, KOTA XOTAT COEJUHUTDH IIeHHBIE IOTPEeOUTETbCKIe
KauecTBa COpPTa IPUBUBAEMOI'0 pacTeHus (IIPUBOIT) ¢ HEIIPUXOTIUBOCTHIO pac-
TeHUs, Ha KOTOPOe IIPOBOJUTCS IIPUBUBKA (IOIBOI).

ITourxoeanue cpenu MHOTOKJIETOUHBIX HamOojee XapaKTepPHO AJA IBYX-
CJIOMHBIX JKMBOTHBIX — KUIIEUHOIIOJOCTHBIX. ¥ THUJPHI, HAIIPUMED, ABYX-
cJIOMHAsA CTeHKa Teja o0pasyeT BBIPOCT (IIOYKY), Ha BEPXYIIIKE KOTOPOTO
IIPOPHIBAETCS POTOBOE OTBEPCTHE M 00PABYIOTCA IyIabla. 3aTeM ITOUePHAA
0co0b OTHessIeTcsA, IPUKPEIIAeTCA K cybcTpaTy, pacTeT U CTAHOBUTCS CAMO-
CTOATEeIbHBIM opranuamMoM (puc. 42). [loukoBaHMe BCTpeduaeTcsa y HEKOTOPBIX
BUIOB I'pubOB, MXO0OB, BOJOPOCJEH, a TaKiKe y PsLa BULOB UepPBeii.

» ) *
; " {
¥ Y v )

Puc. 42. MNoykoBaHWe rmapbl Kak cnoco6 6ecnonoro pa3mMHOXEHUsT MHOMOKIETOYHbIX

§29-2
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o

Puc. 43. Cnopoobpa3soBaHve y nanopoTHuka (1), Mxa KyKyLIKMHa NbHa (2)
1 crnopbiHbeBOro rpmba (3) kak cnocod 6ecnonoro pa3MHOXEHUS MHOTOKMETOYHbIX

Cnopoobpa3oéanue Habiionaercsa y Bofopocieii, rpuboB, MX0B, XBOIIe,

IJIAYHOB, HAIOPOTHUKOB (puc. 43).

Y pacreHuii 1 HEKOTOPBIX BUIOB IpuO0B (MYKOpP) CIIOPBI 00pasyioTcs B

cIeInuaJbHBIX OpraHax (Crmopauruax). ¥ OOJBIITUHCTBA TPUOOB U BOJTOPOCIEI

§29-3 HeT CIOPAHTUEB U CIIOPHI 00Pa3YIOTCS OTKPHITHIM CIIOCOOOM.

B lMoBTOpUM rnaBHoe. PasmMHOKeHNEe OPTaHW3MOB B IPUPOJE obecreun-
BaeT IIPEeMCTBEHHOCTH ITOKOJEeHUU M COXpaHEeHVe BUIOB. BBIZEJSIIOT ABa
TUTIa PA3MHOKEHUA — 0EeCIioJioe U MOJ0BOe. ¥ OAHOKJIETOUHBIX 0ecrosioe
Pa3sMHOKEHUEe MOYKET OCYIIEeCTBIATHCA NeJeHUeM KJETKU HaJBOe, ITOYKO-
BaHWEM U CIOpooOpasoBaHMeM. MHOTOKJIETOUHBIE OPTaHU3MbI, 00JIamaio-
IITe CIIOCOOHOCTHIO K pPereHepalnu, MOTYT Pa3MHOKATbCS (hparMeHTaIu-
eli ¥ BereTaTUBHBIM CIIOCOOOM. ¥ HEKOTOPBIX BUAOB I'puOOB, BOJOPOCIEIL,
MXOB U Psa BUAOB KMBOTHBIX HabOomaeTcsa moukoBaHue. Cmopoobpaso-
BaHUe Y MHOTOKJIETOUHBIX MOJKET OCYII[ECTBIATHCA KAaK OTKPBITHIM CIIOCO-
00M, TaK U B CIIOPAHTUAX.

? Mpoeepum 3HaHUA }

KntoueBbie Bonpockl. 1. Kakne Tunbl pasaMHOXEHWA M3BECTHbI B Npuponde? 2. B 4yem cocTosAT
NPEVMYLLIECTBO 1 HEJOCTATOK 6ECNONOro Pa3MHOXEHMS MO CPABHEHWIO C MONOBLIM? HazoBute
cnocobbl 6ecnonoro pasmMHoxeHus. 3. B yem 3aknoyaroTca NpenMyLecTso U HefocTaTok Mo-
JIOBOr0 PasMHOXeHUA?
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CnoxHble Bomnpocbkl. 1. YcTaHOBUTE COOTBETCTBME MEXAY ORHOKNIETOYHbIMM OpraHu3Ma-
MU K crocobaMmn mx 6ecrnonioro pasmMHoXeHus. OpraHuaMmbl: OPOXOKM, KWULLEYHas nanodvka,
ameba O0ObIKHOBEHHAs, XJopenna, xnamugomoHaga. Cnocobbl 6ecnonioro  PasMHOXEHUS:
JeneHne KIeTku, crnopoobpasoBaHue, nodvkoBaHue. 2. CocTaBbTe nmapbl «cnocob 6ecnosno-
ro Pa3MHOXEHMS Y MHOMOKNETOYHbIX — oOpraHuam». Cnocobbl 6ECrnosioro pPasmMHOXEHMS:
cnopoobpa3oBaHne, MOYKOBaHWE, pparMeHTauusi, BeretatMBHoe pasMHoXeHue. OpraHus-
Mbl: OOXOEBOW YepBb, MNEHUUWAN, Mblper, rmapa, ¢uanka, rofoBHEBbIA pub, reopruH.
3. Kakoli 13 cnocoboB pa3mMHOXEHUs OpraHn3MOB (BereTaTvBHOe, 6ecronoe, NnofoBoe) BO3-
HMK MO3Xe B MpOLEecce pas3BUTUS OpraHM4eckoro mMupa? [dante apryMeHTUPOBaHHbIA OTBET C
UCMOMb30BaHMEM OOMNONHUTENBHOM MHOPMaLUK.

§ 30. MoHsiTe NONOBOro pasMHOXXEHUs
M NOJIOBOro npouecca

B BcnomHuTe, N0 KaknMM 0COO6EHHOCTAM MOXHO OTIMYUTL MOSI0BOE Pa3MHOXeHne oT 6ecnonoro.

m Kak Bbl gymaeTe? Yem OTIMYAlOTCS MOHATUS «MOSIOBOE Pa3MHOXEHUE» U «TONOBOM
npouecc»? EcTb nu pasnuumsi B npoueccax 06pa3oBaHus MYXCKMX M KEHCKUX MOMOBbIX
KNETOK Yy MIIEKOMUTAIOLLMX?

B Bbl y3HaeTe 0 CyTV NMOHATUIA «MOIOBOE PA3MHOXEHWE» U «MOSIOBOM NPOLLECC», KaK NpOTeKatoT
npoLecchl 06pa3oBaHNA MYXCKUX U XEHCKUX MOMOBbIX KNETOK Y MIIEKOMUTAIOLLMX, YTO Y HUX
o6LLEero n B YeM pasnuyve.

ITouATHE TMOJOBOTO Pa3MHOKEHUS M TMOJIOBOTO Ipoiiecca. Kak BBl yike
3HaeTe U3 IPeabIAYIero maparpada, moJoBoe pasMHOKEHNe IPOTeKaeT ¢ yJa-
CTHEM TIOJIOBBIX KJeTOK (ramer). OHO obecrieumBaeT HaCJIeACTBEHHOE Pa3HO-
o0pasue MOTOMCTBA U IIOBBIMIAET €T0 IPUCIOCOOJEHHOCTD K YCIOBUAM CPeIbl
o0uTaHUd.

ITonoeoii npoyecc — OumosoruyecKoe sBJIEHVE, IPUBOAAIINEEe K OOMEHY
HacCJeACTBeHHLIM MaTepUAJIOM MeXKIY OCOOSIMU OJHOI'O BUAA WJIN K €ro 00hean-
HEHUIO, UTO CO3JjaeT YCJIOBUS [JIsT BOSHUKHOBEHHUS PAa3H000pas3us HACJIeJCTBEH-
HOU mH(pOPMAIIUA.

ITosmoBoit mpoliecc mmpeacTaBaseT co00i HAaUaao MOJOBOTO PA3MHOMKEHUS,
IPOUCXOAAIIEr0 ¢ yuacTueM rameT. Ho 9Ty aBa ABJIEHUS HEJIb3d OTOMKIECT-
BJIATH, TAK KaK MOJIOBOM IIpOIlecC He BCerJa IPUBOAUT K YBEJIUUYEHUIO UIC-
Ja ocobeii. MlHOrma IIOJIOBOII IIPOIIECC OTOMKAECTBJAIOT C OILIOAOTBOPEHUEM,
TO €CTh CJAUSHUEM *KEeHCKOM M MYKCKOIH ramMeT. OTOTO TOKe [eJlaTh HeJab3d,
MOCKOJBbKY IIOJIOBOM IIPOIIECC MOXKET IPOTeKaTh 1 0e3 ydacTus ramer (BOIO-
pociiu, nHQY30pUN).

dopMaMu IIOJIOBOTO MPOIlecCa SIBJIAIOTCA KOHBIOTAIINA W KOMYJIAIUA.

Konwslozayusa — ocobada (opma IIoJ0BOro mporecca, Ipy KOTOPOM IIPO-
UCXOOUT KOHTAKT OJHOKJIETOUHBLIX OPTAaHM3MOB MJIN COMATHUUECKHUX KJIETOK
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MHOTOKJIETOUHBIX OPraHU3MOB C 00pa30oBaHUEM ITUTOILIA3SMATUUYECKUX MOCTHU-
KOB [IJI mepexoja slep MJINU BCEero COAeP:KMMOT0 KJeTOK. KoHbloramms y
OJHOKJIETOUHBIX OPraHM3MOB (MH(MY30pUN) HECKOJIbKO OTJINYAETCS OT TaKO-
BOM Y MHOTOKJIETOUHBIX BOJOpoceli (cnuporupa). ¥ uHdysopuit (nHGy30pUs
Ty(esbKa) BO BpeMsA KOHBIOTal[iy ABe 0COOM BCTYIAIOT B KOHTAKT U II0 I[UTO-
IJIa3MaTUYeCKOMY MOCTHUKY OOMEHMBAIOTCS MONBUIKHBIMU MAJIBIMU SIAPAMU.
Boswmue aapa y Hux morubamT U B IOJIOBOM IIPOIlecce He ydacTBYIOT. I[Ipu
STOM HE€ IIPOWCXOAUT YBEJIWYEHUS UYKCIa 0co0eli, HO oOecIlieumBAaeTCs Iepe-
KoMOMHAaIMA HacJeACTBEeHHOTO MaTepuaJja. ¥ BoJopocJell (ciuporupa) uepes
IIATOILIA3MATUYECKUI MOCTUK IPOUCXOIUT HAIPABJICHHBIN IEPEHOC BCErO CO-
IePsKUMOr0 U3 OJHO BereTaTUBHOM KJIETKU B APYrym. B pesyibrare o6pasy-
eTcs KpyIHas KJeTKa, KoTopas AeJUTCS Ha ABe JouepHHe KJIeTKHU, Aaiolne
HAYaJI0 ABYM HOBBIM ocobsiM. IIpu aTOM KoOJHUYecTBO ocobeil yBeInuuBaeTcs,
TaK KAaK B KOH'BIOTAIlMM MOT'YT YYaCTBOBATH MHOTHE KJIETKH MHOTOKJIETOUHBIX
HUTEH BOJOPOCIIH.

FKonynayusa (ctuaaue) — dopmMa IIOJIOBOTO IIPOIIECCa, IIPXU KOTOPOH y MHO-
FOKJIETOYHBLIX ¥ OHOKJIETOUHBIX OPraHW3MOB [IBE PA3JIMYAIOIINECS II0 IIOJIY
KJIeTKHU (raMeThl) CJAMBAIOTCA M 00pasyioT 3UTOTY, COAEPI;KAIIYI0 OAHO SIPO C
HOBBIM HA0OPOM HACJIEACTBEHHOrO MaTepuaja. VI3 3UroTsl pa3BUBAETCS HOBBIM
OpraHu3M.

Co cTpoeHHEM MYKCKUX M KEHCKHUX IIOJOBBIX KJIETOK YeJ0BEKAa BBI IIO-
3HAKOMUJIINCh B Kypce Oumosorum 9-ro kKjacca. M3BeCTHO, UTO TIJIABHBIM
OTJIMYMEM IIOJIOBBIX KJIETOK OT COMATHYECKUX SIBJSETCS HAJUUYNE II0JIO-
BUHHOTO Ha0opa XpPOMOCOM OJHOTO M3 POAUTENIeli.

My:xcKkue 10JIOBbIe KJIETKU — CHepMa-
mo3oudv. — MeJKue, MOABUKHBIE KIETKH,
lonoska KOTOpBIE IIePeMeIllaloTCs C IOMOIIbIO OJHO-
ro WJIM HECKOJbKHUX IKIyTUKOB. Popma
MYKCKUX TOJIOBBIX KJIETOK Yy PAsHBIX BU-
OB KMBOTHBIX pasjudHa. I[J1a M03BOHOU-
HBIX JKUBOTHBIX Hambojee TUIIUYHBI CIIEp-
MATO30UAbI, MMEIOI[1e I'0JIOBKY, IIEHKYy U
IJIVHHBIN dKTYTUK IJI51 aKTUBHOTO IIepeIBU-
Keuusda (puc. 44). IMeHHO TaKoe CTPOEHUe
MMEIOT CIePMAaTO30UIbI YeJIOBEKA.

Kenckas momoBas KJaeTka — silue-
KJaemKka — KpyIHas, HeIOABU:KHAA KJIET-
Ka, KOTopas COAEP:KUT 3alac MUTATeJIbHBIX
BeliecTB (PKeJITOK). SlHiIeKJeTKa OOLIYHO
Puc. 44. CtpoeHve crnepmarosonaa 3HAUNTEJIbHO KPYIIHEe COMATHUYECKUX KJie-

LLenka

Krytuk
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TOK U dYallle Bcero mmeeT cdepu- Lutonnasma
yecKkyio popmy (puc. 45). OcobeH-
HO OOJBIINX PasMepoOB JOCTHUTAIOT
AUNEKJIeTKN KUBOTHBIX, dMOPUO-
HaJIbHOE Pa3BUTHUE KOTOPBIX IIPO-

L]
HCXOOUT BHe Teja Marepu (dAuia ._! ': :
ITUIl U PENTUINi, nKkpa ampudui & s -
u pb16). OHU UMEIOT OUeHb OOJIBIIOM g ' .*'
3amac sKeJyTKa. TV ETH

OcobGenHocTH 00pPa30BAHUSA TIO-
JOBBIX KJETOK y KHMBOTHBIX. IIpO- Puc. 45. CtpoeHue siiLiekneTku
mecc oOpasoBaHUA W Pa3BUTUA
IIOJIOBBIX KJIETOK Y YKHWBOTHBIX IIPOTEKAaeT B CIEIMAJIbHBIX IIOJIOBBIX JKeJe-
3ax — ronajgax. OqHAKO y KUIIIEYHOIIOJOCTHBIX IIOJIOBBIE JKeJIe3bl OTCYT-
CTBYIOT, U IIOJIOBBIE KJIETKU 00Pa3yIOTCSA U3 Pe3ePBHBIX COMATUUECKUX KJIETOK.
CuepMaTo30uAbl U ANIEKJIETKU OOBIYHO (POPMUPYIOTCS COOTBETCTBEHHO
0CO0SIMU MYKCKOTO U JKEHCKOTO I10J1a. BUAbI, ¥ KOTOPBHIX OPTaHU3MBI IeJIATCS
Ha CaMIIOB M CaMOK, Ha3bIBAIOTCA pa3desbHOnoasvimu. BerpeuatoTesa BUABI, Y
KOTOPBIX OOWH W TOT K€ OPTaHW3M MOJKeT 00pPasOBBIBATHL KaK MY'KCKHE, TaK
U JKeHCKUe TO0JO0BBIe KJIeTKU. TaKue opranmuaMbl Ha3bIBAIOTCA zepmappoduma-
mu. 'epmadposuTusm HAGIIOLAETCSA Y MHOTUX BUAOB MOJIIIOCKOB, ILIOCKUX U
KOJIbUATHIX YepBel, HO IPAKTUYEeCKHU He BCTPEUAETCA Y XOPAOBBIX JKMBOTHBIX.
IIpomecc 06pa3oBaHUA MOJOBBIX KJIETOK Y JKUBOTHBIX BKJIIOUAET PAM CIIOMK-
HBIX TpeoOpasoBaHUI MCXOAHBIX MAaTEPUHCKUX KJIETOK-IPEAIIeCTBeHHUII.
My:xkcKue NOJIOBBIE KJIETKU O0Pa3yioTCsa B
MYXCKHX IIOJIOBBIX MKejle3aX — CeMEeHHUKaX.
CeMeHHUKY MJEKOTUTAIONINX KUBOTHBIX COCTO- '
AT W3 UBBUTBHIX CEMEHHbLX KaHa blye8. B creH-
KaxX KaHAJIbIEB KJIETKM HaXOAATCA Ha PAa3HBIX
CTaguAX Pa3BUTUA U (POPMUPYIOT 30HBI: pas-

MHOXXEHUdA, POCTa, CO3peBaHUA U (popMupoBa- 2
HuA (puc. 46).

IIpomecc o6pasoBaHUA MYKCKUX IIOJOBBIX
KJETOK HauWHAaeTCd B IIepuoJ II0JIOBOI'O CO3pe- 3
BaHUA U IIPOJOJIKAETCS B TedeHUe BCell KUBHU.

Puc. 46. Cxema CTPOEHUS CTEHKU CEMEHHOTO 4

KaHanbLa MAeKonuTarLwwmx: 1 — 30Ha PasMHOXEHMS;
2 — 30Ha pocTa; 3 — 30Ha CO3peBaHus;
4 — 30Ha (hopMMpOBaHUs; 5 — cnepmaTo3omgbl
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OH BKJIOUAET UeThIpe IIepHoJa: Pa3sMHOMKEHNEe, POCT, CO3peBaHue W (PopMu-
poBaHUe.

Kamnelii mepuog IpoTeKaeT B OSHOMMEHHOII 30HE CTEHKM CEMEHHOI'O
KaHalblla W XapaKTepuayeTcs CIelnu(UUYeCKUMU IIpolleccaMu 00pasoBaHUS
OIIPEeeJIEHHOI'0 THUIIA KJIETOK. B Imeproj pasMHOMKEHUS MATEPUHCKNE KJIETKU-
TIPeIIeCTBEHHUIIBI MHOTOKPATHO IeJsaTcs 0e3 CcTaguy pocTa MEKIY desIeHUs-
mu. Obpasyercs: 60JIbIIIOe KOJMYECTBO MEJIKUX KJIETOK, NAEHTUUHBIX MaTepPUH-
ckuM. OHU TIepeMeIfaloTcsI B 30HY POCTa, I'le YBeJUUYMUBAIOTCS B pasMepax 3a
CueT HAKOILJIEHUWs ITMTOILIa3MbI. Jlajee OHU MEepeMeIarTcsa B 30HY CO3peBa-
HUS, TJe IIPeTepIieBaoT ABA JeJeHUs ¢ YMeHbBIIIeHNeM BIBOe UMCJIa XPOMOCOM.
B 3oHe hopMupoBaHUA Y KaXKION KJIETKU MOSIBJISAIOTCA I'OJIOBKA, IITeHKA U JKIY-
THUK, 1 OHA MpeBpalaercsa B ciiepmaTosous. Takum oOpasoM, 13 KasKA0I mMaTe-
PHUHCKOI KJIeTKU-IPEIIIeCTBEHHUIILI o0pasyeTcsa 4 cuepMmaTos3ouga. y MYyK-
YWH CIIePMAaTO30UIbl 00pa3yTCsAd HeIPEepPLIBHO — mpuMepHo 125 MIH exe-
JTHEBHO — ¥ TEOPETUUYECKH IIOCTOSHHO CIIOCOOHBI K OILIOLOTBOPEHUIO.

PasBurie KeHCKUX IIOJIOBBIX KJETOK — SAHIEKJeTOK — HAUMHAETCSA B
JKEHCKHMX IIOJIOBBIX JKeJie3aX — AUYHUKAX, a CO3PEeBaHUe SHIEKJEeTOK ITPOo-
HCXOOUT B MaTouHOU TpyOe. IIpoiiecc oOpasoBaHUs AHIEKJIETOK BKJOUAET
TPU IIePHOJa: PAasMHOKEHNEe, POCT U CO3PeBaHNe, B XOJe KOTOPBIX IPOTEKa-
IOT IPOIecChl, CXOMHbBIE C ITepuogaMu o0pa3oBaHUs ciepMaTo3ouaoB. Ilepuon
PasMHOMKEHUS MATePUHCKNX KJIETOK-IIPEAIIEeCTBeHHNI] V KeHIUHLI HAUnHA-
eTcs ellle BO BpeMsl BHYTPUYTPOOHOTO Pa3BUTUS U 3aKaHUNBAETCS K MOMEHTY
pokmenus. KoauuecTBo ANIEKJIETOK, O0PA3yIOIINXCA Y JKEHIIUH B TeUeHIe
JKU3HU, THAUBUAYAJIBbHO U Kojebserca B mpenenax 400—500.

Ocob0eHHOCTD IIpoIlecca 00pa30BaHUs JKEHCKUX II0JOBBIX KJIETOK IO CPaB-
HEeHHNIO ¢ 00pas3oBaHUEM CIEPMAaTO30UJ0B COCTOUT B TOM, UTO Y KEHIIUHBI
OH IIpeKpAaIaeTcs II0CJe HACTYIUIEHUSA MeHonaysvl (KAumakca) — yracaHmus
TOPMOHAJIBHON QYHKIUYN SUYHUKOB.

s M

B lNMoBTOopuMm rnaBHoe. IlosoBoii mpoliecc obeclieumBaeT OOMEH HaCJe[-
CTBEHHBIM MAaTePUaJJIOM MEXK Y OCOOSIMU 1 CO3AeT YCIOBUS I BOSHUKHO-
BEHHUs PA3HOOOpasusa HacJIeACTBeHHON mHpopManuu. PopMaMy IOJIOBOTO
IIpoIiecca ABJIAIOTCSA KOHBIOTAIIUA U KOMyJasanusa. IIpu moJioBoM pasMHO-
JKeHHUU II0JIOBOM IIPOIlECC IIPOTEeKAaeT B ()OpMe KOMYJIAIUN. ¥ KHUBOTHBIX
MYJKCKUe II0JIOBble KJIETKU — CIIePMATO30UALI — 00pasyloTcs B CEMEH-
HEUKax. IIpomecc mx o0pasoBaHWSA IIPOTEKAET B CEMEHHBLIX KAHAJbIIAX WU
BKJIIOUAET MEePUOAbl PA3MHOKEHUA, POCTa, CO3PEBaHUA U (POPMUPOBAHUA.
KeHCKMe TTOJ0BBIE KJIETKU — SAUIEKJIETKN — 00pasyioTcsa B ANUYHUKAX.
B mporiecce nx od6pas3oBaHusa OTCYTCTBYeT IIepuos (GOpMUPOBAHUA.
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Kntouessie Bornpocsl. 1. [Jante onpefeneHne NnoOHATUI «MOMNOBON MPOLECC» U «MOMOBOE Pa3MHO-
XeHue». 2. Kakve hopMbl MONOBOro nNpoLecca N3BECTHbI? YeM OHM oTnMyatoTes apyr ot gpyra?
3. OxapakTepuayinte CTpOEHME cnepMaTo3omia C TOYKM 3PEHWS COOTBETCTBUSA €ro (PYyHKLUW.

CnoxHble Bonpocsl. 1. CpaBHUTE NpoLecchl 06pa3oBaHns ANLEKNETOK 1 cnepMaTo3omaoB. Vic-
nosb3ys JONOMHUTENbHbIE UCTOYHUKN MHhOpMaLIMK, YCTAHOBUTE, B YEM WX CYLLEECTBEHHbIE OTNU-
yus. 2. Noyemy y My>XHYMH CrIOCOBHOCTb K 06pa30BaHMIO MONOBbLIX KETOK COXPaHAETCA [0 KOoHLa
XW3HW, @ Y XEHLLUMH — TOMNbKO [0 HAaCTynneHus MeHonaysbl? [lante apryMeHTpOBaHHbIN OTBET.

§ 31. OcemeHeHMne n onNnofOTBOPEHMNE Y KUBOTHBIX.
Cnoco6bl NOSIOBOro Pa3MHOXXEHUS Y XXUBOTHbIX

B BcrnomHuTe, Kakue (OpMbl MOMOBOro Mpouecca CyLiecTBYlOT B Npupoge. YTo Takoe
Konynauma? Kak npoucxoaut o6pasoBaHie MonoBbIX KNETOK Y XKMBOTHBLIX?

® Kak Bbl fymaete? Kakue Tpe6ytoTcs YCrnoBusi, YTOGbI MPoM3oLLEen NpoLece OniofoTBOpeHns?
B0O3MOXHO M MONoBOe pasMHOXeHWe 6e3 OMnnogoTBOPEeHNsI?

H Bbl y3HaeTe, 410 B 3aBUCUMOCTU OT crnoco6a OCeMeHeHus onnogoTBOpeHne MOXeT
ObITb BHELUHUM WN BHYTPEHHUM, 4YTO MNOSI0OBOE pPa3MHOXEHMEe MOXET MNPOUCX0OUTb KaK C
onnofoTeopeHneMm, Tak U 6e3 Hero.

OcemeHeHNEe U OILIOOTBOPEHNE Yy SKUBOTHBIX. KaK M3BECTHO, IIOJIOBOE
PasMHOKEHUNE y JKUBOTHBIX COIPOBOYKIAETCS IMOJOBBIM IIpOIeccoM B dopme
Konysanuu. IIpu sToM ciamsaHue ANIEKJIETKU U cIepMaTos3ouza ¢ obpasoBa-
HUEeM 3UTOTHI Ha3bIBaeTcsa onnodomeopenuem. CONMIKEHIe MY)KCKON U YKeH-
CKOl TOJIOBBIX KJIETOK Iepe] OILIOLOTBOPEHUEM Ha3bIBAETCH OCeMeHeHUueM.
TIporecc ocemeHeHUs: 00YCIOBJIEH COBOKYITHOCTHIO (DAKTOPOB, TMOBBIMIAIOIINX
BEPOATHOCTHh BCTPEUHU IOJIOBBIX KJIETOK. K HUM OTHOCATCS: II0JIOBas aKTUB-
HOCTBH CaMI[OB U CAMOK, M30bITOUHAA MPOAYKIIMSA CIIEPMAaTO30M/I0B, KPYIIHbIE
pasMepsl AUIEKJIETOK, BbIJeJeHNe MOJOBBIMU KJIETKAMHU CIern(GuIecKux Be-
IIEeCTB, CIIOCOOCTBYIOIINX MX COJMMIKEHIIO, II0JIOBOE IIOBEAeHIHeE.

» 310 uHTepecHo. CaMIlbl [PEBECHBIX JATYIIIEK, HAAYB I'OJOCOBbIE MEITKHU, IOIOT
XOpPOM, UTOOBI MpPUBJIEeUYL caMOK. CaMIlbl CBEPUKOB, CapaHYM, KY3SHEUUKOB IJIA
MPUBJIEUCHNS CAMOK H3JAI0OT CTPEKOTAHME 34 CUET TPEHHUS OJHON YacTH Tejaa O
apyryio. CaMKKM KOMapoB B IEPHUOJ CIAPUBAHUA IIPUBJIEKAIOT CAMIIOB XapaKTep-
HBIM IIMCKOM, KOTOPBIN M34al0T KPBLIbAMU. CaMIlbl OOBIKHOBEHHELIX TPUTOHOB B
OpavHBINI HMEePUOJ YKpAallleHbl COMHHBIM I'DeOHEM U IMOXO0KM HAa MaJeHbKUX pPas-
HOIIBETHBIX APaKoHOB. CaMell BOPOTHUYKOBOTO PAOUYMKA IIPUBJIEKAET CAMOK IIPU
IIOMOIIY 3BYKOB, HAIIOMUHAIOIINX O0apabaHHYIO APO0b, KOTOPBIE OH M3OAET, CTOS
Ha ITHEe W CTy4Ya KPBbIJIbAMU.




136

maea 3. PaaMHoOXeHue u uHauneuayasibHoe pa3eutue opraHn3mos

B 3aBucuMoOCTH OT TOrO, I'Zie IIPOUCXOAUT IIPOILECC OCEMEHEHNs — B BOJHOM
cpejlie MM IMOJIOBBIX IIYTAX CAMKH, Pa3JIMUYaoT ABA CI0Cc00a OILIOJLOTBOPEHMUI:
BHeIlIHee W BHyTpeHHee. OTIMUYNTEIbHBIE 0COOEHHOCTHA STHUX CIIOCODOB IIpes-
crasJieHBl B Ta0auie 17.

Ta6nauima 17. CpaBHHTEIbHAS XapaKTePUCTUKA
BHENIHET0 ¥ BHYTPEHHET0 CIIOCOO0B OILIOTOTBOPEHUSA Y KMBOTHBIX

BHemrHee omiomoTBopeHue

BayTpenHee orIogoTBOpeHHNE

He TpebyeTca BcTpeua IMOJIOBBIX TapT-
HEPOB

HeO6XO,ZII/IMa BCTpedua caMIla 1 CaMKN

Heobxoaumo 60JbIII0E KOJIMUYECTBO II0-
JIOBBIX KJIETOK O0OMX THUIIOB

He Tpebyercsa OoJsbiioro umciaa KeH-
CKHUX IOJIOBBIX KJIETOK

KOHYJIHTI/IBHBIG Opra”"bl OTCYTCTBYIOT

HNwmerorca KOIIYJIATHUBHBIE OPI'aHBbI

Mysxcrue u KeHCKUe II0JIOBbIEe KJIETKU
BBIIEJISIOTCA B OKPYIKAIOIIYIO CPeny

Mymcmne IIOJIOBBbI€ KJIETKHN BBOAATCHA
B IIOJIOBBIE€ IIYyTU CaMKHU, I'1€é HaXOAAT-
CdA JKEHCKHe IIOJIOBbIE KJIETKU

OmIog0TBOPEHME IIPOUCXOAUT B BOJ-
HOH cpene

OHJ’IO/‘.'[OTBOpeHI/Ie IIPOUCXOAUT B IIOJIO-
BBIX IIYTAX CaMKHN

BrewHee onaodomeoperue BCTpedaeTca ¥ BOTHBIX sKUBOTHBIX: MHOTOIIIE-
TUHKOBBIX UepBeil, IBYCTBOPUYATHIX MOJIJIIOCKOB, KOCTHBIX PHIO, 36 MHOBOIHBIX.
IIpeumyiiiecTBO BHEIITHETO OILJIOJOTBOPEHUS 3aKJII0OUAETCS B TOM, UYTO OHO IIPU-
BOJUT K 00pa30BaHUIO MHOTOUMCIEHHOTO ToToMcTBa. OIHAKO HEJOCTATKOM €ro
ABJAETCA HAJIUUYNE 9KOJOTHUUYECKUX OIMACHOCTEl, 3HAUMTEJbHO CHUIKAIOIIUX
BEPOATHOCTh BBIXKMBAHUA MOTOMCTBa. KaK M3BECTHO, JKMBOTHBIE C BHEIITHUM
OILJIOZOTBOPEHMEM OOBIUHO He 3a60TATCA O CBOEM IIOTOMCTBE.

BrympenHee onnodomeopeHue XapaKTePHO IJIs1 Ha3eMHBIX KMBOTHBIX: ILJIO-
CKHUX U KPYIJIBIX UepPBeil, OPIOXOHOTUX MOJLTIOCKOB, IAYKOOOPa3HbBIX, HACEKOMBIX,
TPECMBIKAIOINXCS, IITUI, 1 MJIEKOIUTAONNX. [Ipy BHYTpPEeHHEM OILIOJOTBO-
peHUU y ITHUI U IIPECMBIKAIONINXCA OIJIOAOTBOPEHHbIE AWIA MOKPBITHI 3a-
IIUTHON 00O0JIOUKOM, YCTOMUYMBON K TIOTEpe BOALI U MOBPEKIEHUIM. Y MJIe-
KOIUTAIOIINX 9MODPHOHLI PA3BUBAIOTCS B TeJie MAaTePU U OT Hee MOJyJaloT BCe
Heo0XoamMOoe JJIsI IIPOIeCCOB JKu3HeaesaTeIbHOCTH. Kpome Toro, 60JIbIIHHCTBO
OTUIL ¥ MJIEKOIUTAIONINX IIPOAOJI:KAIOT 3a00TUTHCA O CBOUX OETEHBINIAX U
mocJie POKAEHUA, UTO 3HAUUTEJIHHO MHOBBINIAET BBIXKMBAEMOCTH ITOTOMCTBA.

HesaBucumo oT cmocoba oceMeHEeHUs OIIJIOJOTBOPEHUE BKJIIOUAET TPHU
sTana: 1) IPOHMKHOBEHUE AIpa CIepMaTO30UAa B AUIEKJETKY; 2) CIUTHUE
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Puc. 47. STanbl NPOHWUKHOBEHMS criepMaTto3onia B sLEeKneTky

sAep CIepMaTo30ua W SNIEeKJIEeTKH ¢ 00pasoBaHMUEM SApa 3UI'OThI; 3) aKTHU-
BU3aIl[UsI 3UTOTHI K APOOJIEHNIO 1 AAaJbHENIIIeMy PasBUTHUIO.

VeranosiaeHo, 4To 000I0UKA CIIEPMATO30Uga UMeeT cHern(pruuecKe peer-
TOPBI, KOTOPbIe Y3HAIOT XMMHUUECKNEe BEII[eCTBA, BhbIJeIseMble ANIEKJIeTKOM.
ITosToMy cmepmMaTO30UALI CIIOCOOHBLI K HAIIPABJIEHHOMY ABUMKEHUIO K siIe-
KieTke. HeommoqoTBopeHHAA ANIEKJIETKA HOKPHITA HECKOJbKUMU 3aI[UTHBI-
MU 000JIOUKaMU, IPEIOXPAHIIONINMY ee OT HeOJaronpuATHRIX yeaoBuii. [Ipu
IOCTUKEHUHN CIIEPMAaTO30MA0M SHIeKJIeTKN B MeCTe X KOHTAKTA IIPOUCXOIUT
pacTBopeHne 000J0UeK SHIeKJIeTKN, 1 CIIEPMAaTO30M ] IIPOHUKAET B SHIleKJIeT-
Ky (puc. 47).

ITocme Toro Kak SApPO CIEPMATO30HAA IPOHUKAET B ANIEKJIETKY, IO
BINAHNEM cIeludpuuecKnx (PepMEHTOB IIPOMCXOAUT OoOpasoBaHNIE OO0OJIOUKU
omnogoTBopennsa. OHA IPEHsITCTBYET AOCTYHNY APYTUX CIEPMATO30ULOB. ITO
obecrmeunBaeT CAUSAHIE C ANIEKJIeTKONH TOJIBKO OJHOr0O cuepMmarosouga. SIapo
CIIePMATO30MJa IPOABUTAETCS K ALPY ANIEKJIETKH, Ha0yXaeT U CIMUBAETCS C
HUM — IIPOMCXOAHUT MPOIECC OILJIOAOTBOPeHMsi. B pesyabTaTe CAUSHUA sIep
o0pasyercs OILIOLOTBOPEHHAA ANIEKJIeTKa — 3uzomd.

AKTUBMBAINSA 3UTOTHI IIPOUCXOAUT 3aKOHOMEPHO: B Hell M3MEHSIeTCs MH-
TEHCHUBHOCTL OOMEHAa BEII[eCTB, IIOBLIIIAETCSA IIOTPEOHOCTH B KUCJIOPOAE, Ha-
YMHAETCS aKTUBHBIM CHHTE3 IIHNTATeJIbHBIX BellecTB. KjeTKa roTOBUTCS K
IeJICHUIO.

Cmoco0bI I0JI0BOT0 Pa3MHOMKEHN Y SKUBOTHBIX. [10JI0BOE Pa3MHOMKEHUE V
SKMBOTHBIX MOJKET IIPOMCXOAUTH ABYMS CIIOCODAMMU:

1) ¢ ommogoTBOpeHUEM (AHIEKJIETKA CIMBAETCS CO CIepPMaTO30UI0M C 00-
pasoBaHmeM 3UrOThI, 13 KOTOPOM PA3BUBAETCS HOBBIA OPTaHMU3M);

2) 6e3 omwaogoTBOpeHuA (HOBasaA 0co0b PAa3BUBAETCS U3 HEOIJIOLOTBOPEHHOM
AUTIEKJIeTKH).

Crioco6 MOJIOBOrO PasMHOMKEHMs, KOTZA B3pocjas 0co0b pasBUBaeTCA U3
HEOILJIOAOTBOPEHHOU ANIeKJIeTKY, Ha3blBaeTCA napmenozene3om. X0oTs map-
TEHOTeHETUUYECKOe Pa3MHOKEHIE He COINPOBOMKIAETCS CIAUSIHHUEM MYMKCKUX
U JKEeHCKHUX IIOJOBBIX KJIETOK, IIapPTEHOIeHe3 BCEe K€ CUMTAETCA IIOJIOBBIM
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pasMHOKeHHeM. Beab opranusM B 9TOM CJaydyae pa3BUBaeTCsA 13 raMeThbl, a
He 13 COMATHUYECKON KJETKM, KaK IIpu OeciioioM pasmMHO;KeHuu. Ilosaraior,
YTO IIapTEeHOreHe3 BO3HUK B IIPOIlECCEe SBOJIONNN Pa3AeJbHOIIONEIX opMm. O
MOJKeT HabJJJaThCAd KaK IIPU O0JaronpUATHLIX YCJIOBUAX, TAK W IPU HebdJa-
roupuATHLIX. Hanpumep, y Tiei, nadHuil JeTOM pasBUBAIOTCA CAMKH, a Oce-
HbIO, KOTJa YCJOBUSA CPelbl YXYAIIAIOTCS, U3 HEOIJIOLOTBOPEHHBIX SMII Pas-
BUBAIOTCS CaMIIbl. ¥ MUeJs, KJIelel, MypaBbeB 1 HAE3JHUKOB (ITapasuTUUECKUX
0C) IapTEeHOTreHEeTUYECKU IIOSBJISAIOTCSA TOJIBKO CAMIIBI.

Y m03BOHOUHBIX TMapTEeHOTeHe3 BeTpeuaeTcs penako (He 6osee uem y 0,1 %
Bcex BuaoB). Hampumep, cyIIecTByeT HECKOJbLKO BUIOB SAIEPHI], KOTOPLIE B
€CTEeCTBEHHBIX YCJIOBUAX PA3MHOMKAIOTCA MapTeHoreHe30M (CKaJbHbIE AIepPU-
kI, KOMOJICKUE BapaHbl). IlapTeHOTeHEeTHUECKUE TIOMYJIANNY TaK:Ke HalJeHbI
U Y HEKOTOPBLIX BUJOB PBIO, 36MHOBOIHBIX, ITHI[ (B TOM UYHCJIE Yy HECKOJb-
KHUX IOpPOJ Kyp u uHAeek). Cpeay MIEKOMUTAIOIIUX CAyUYan IIapTeHoreHesa He
W3BECTHBI.

ITapTenorenes MOKHO BBLIBBATh 9KCIEPHMMEHTAJbHO BO3JECTBUEM pas-
HBIX pasApasKuTesell Ha HeOILJIOLOTBOPEHHYIO AHIEKJIETKY, B HOpME CI0Co0-
HYIO K OILIOZOTBOpeHUo. IIpruMeHas MeXaHNUYeCKYI0 MJIU XMMUUYECKYI0 CTH-
MYJISIIIAI0 HEOILJIOJOTBOPEHHBIX SNIl PA3JUUYHBIMU areHTaMH, MOMXHO CTHUMY-
JUPOBATh 00pasoBanmre 00OJOUKM OILIOJOTBOPEHUS, IIOCJE UEero IMPOUCXOIUT
TIOJTHOIIeHHOe pasBuTre. Takoe pasBUTHE MOJYUUIO HA3BAHUE UCKYCCMBEHHO20
napmenozernesa.

s M

» 310 MHTepecHo. Pycckuii 3oosor A. A. TuXxoMupPOB yCTAaHOBUJI, UTO He-
OILJIOIOTBOPEHHBIE ANIA TYTOBOTO IIEJIKOIPALA HAUMHAIN PAa3BUBATHCA IIPU M3-
MEeHEeHUU TeMIIepaTyphbl, IIPXU MeXaHNU4YeCKOM BOBI[EfICTBHH IoIyTeM IIOTUPAHUA ANIL
IIETOYKOI, U M3 HUX BBIBOAUJINUCH I'yCeHHIIbI. Ha OCHOBe 3THMX HCCJIELOBaHUI
coBerckuii yueHslii B. JI. AcTtaypoB paspaboras IPOMBIIIJIEHHBIN CIOCO0 II0-
JIyUeHUA TYTOBOTO IIEJKOIPAJA M3 HEOIJIOJOTBOPEHHBIX AUI], KOTOPBIN IITUPOKO
OPUMEHSEeTCsA B HAPOOHOM XO3SUCTBE.

B lMoBTOpUM rnaBHoe. Ilos0Boe padMHOMKEHME y JKUBOTHBIX ITPOUCXOIUT
C yJacTHeM IIOJIOBBIX KJIETOK — CIIePpMAaTO30UA0B U AlIeKJeToK. IIpomece
COMMIKEHUA TMOJOBBIX KJIETOK Ha3bIBAe€TCS OCEMEHEHUEM, KOTOPOe MOYKET
IIPOUCXOAUTL B BOJHOM Cpefle MM B IOJOBBIX IYTAX CaMKHU. B cBA3HM C
9TUM BBIZEJAIOT OBAa THIIA OILIONOTBOPEHUs: BHEIIIHee U BHYTPEHHeE.
IIpu BHyTpeHHEM OILJIOAOTBOPEHUN BEPOATHOCTH BBLIXKMBAHUSA ITOTOMCTBA
BbIIlIe, ueM IIpu BHelmHeM. Oco00i (popMOii ITOJIOBOTO IIPOIIEcca ABIAETCS
IapTeHoTeHe3 — pasMHOKeHU’e 6e3 OIJIOLOTBOPEHM!S.
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KntoyeBble Bornpockl. 1. YTo Takoe oceMeHeHne? 2. Yem onnogoTBOPEHME OTNMYaeTcs OT
KOHbloraumm? 3. 13 npeasioXXeHHoro nepeyHsi BbI6epUTe OpraHn3mbl C BHELLIHMM OMfof0TBOpe-
HUEM: MypaBbW, KBaKLLK, KPOKOLWSIbI, AadhHMM, Kapacu, MacTouKK, YCTPULbI, TPUTOHLI, Yepenaxiu.

CnoxHbie Bonpocbl. 1. B 4em cywHocTb napTeHorewesa? [lpvBeaute npumepbl opra-
HW3MOB, Yy KOTOpbIX Hab6nogaeTcs napTeHoreHed. [lodyemMy napTeHOreHe3 cuuUTalOT pas-
HOBMOHOCTBIO MOMOBOr0 pa3mMHOXeHVsi? Kakoe 3HadeHMe OH WUMeeT [Ans OpraHu3moB?
2. CpaBHute pBa cnocoba OniofOTBOPEHWS: BHELLUHEE M BHYTpeHHee. Kakoi n3 cnoco6oB
NOAIBUNCA paHbLle B X0fe pas3BuTWs opraHuyeckoro mupa? NpuBepuTe pokasartenbcrsa, Wc-
nonb3ys OOMOSHUTESNIbHbIE UCTOYHWKU MHGOpMaLmN.

§ 32. YepepoBaHue cnoco60B pa3mMHOXEHUS
U NOKOJIEHUX B XU3HEHHOM LIMKIe pacTeHuw

B BCroMHUTe, Kak NMpOUCXOAUT 6ecronoe pasMHOXEHUE Yy PacTeHUi.

® Kak Bbl fymaete? B 4yem 61ONOrMyeckuii CMbIcn YepegoBaHns 6ecnonoro 1 nofoBoro TMNoB
PasMHOXEHWSA Y PaCTEHUIA?

® Bbl Y3HaeTe, Kak npoucxogut 06pa3OBaHI/Ie NONoBbIX KNEeTOK, onnogoTBOpeHne 1 nonosoe
PasMHOXeHne Yy NOKPbITOCEMEHHbIX paCTeHVIVI, KakK B Xoge 3BOJloUMN U3MEHUITIOCb COOTHO-
LeHre 6ecnosnoro 1 NosI0BOro NMOKOSIEHUN B XXMU3HEHHOM LMKIe paCTeHVIIZ.

O6pas3oBaHHUe IMOJOBBIX KJIETOK M OILIOMO-  JlenecTku ThI4MHKY
TBOpeHHe y pactenuii. B § 29 BbI mosdHarKoMu- BeH4MKa
JUCh ¢ GECHOJBIM Pa3MHOYKEHWEM PaCTeHUH.

B o0pasoBaHWM TOJIOBBIX KJETOK U OILJIO-
IOTBOPEHUU y IIOKPHITOCEMEHHBIX DPacTeHUM
uMeeTcs pax ocobeHHocTed. Bee aTu mporecchl
IIPOTEKAIOT B T€HEPATUBHOM OpPraHe ITOKPHLITOCEe-
MeHHbIX — yeemke (puc. 48). I'eHePaTUBHBIM  QonolBeTHIK

Mectnk

. YaLwlenmctmkn
HaA3BbIBAETCA OPraH, YYaCTBYIOIIUN B IIOJIOBOM (Yaweuka)
pasMHOKeHUU. KpoMe 11BeTKa, K reHepaTUBHBIM LiseTonoxe
opraHaM y ITOKPBITOCEMEHHBIX OTHOCATCSA CeMsd LiseToHoxKa
U TLJIOJ.

YacTeio I[BETKA, IIPEAOIPENeIIIOIeil My K- FlbibHuK ﬁ“b”e
CKOI TI0JI, ABJsIeTcAa muluuHka. OHa COCTOUT U3
THIYMHOYHON HUTU U OBLIBHUKA (cM. puc. 48). \CTOH6VIK
IIbIIBHUK COMEpP:KUT MbLILIIEBbIe THE3[A, B
KOTOPBIX IIPOUMCXOAUT oOpasoBaHme cmop. U3 TermhGanas  BrY—
HUTb

Puc. 48. CtpoeHne LBeTKa MOKPbITOCEMEHHbIX PacTeHUi ThbIYUHKA Mecmuk
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3apoabiLueBbin

leHepaTVBHas KaKJIOM MaTepPUHCKOU KJIEeTKU
Kknetka IyTeM [eJeHUA o0pasyeTcs IIO
YeThIpPe OTHOKJIETOUHBIE CIIOPHI C

BeretatnBHas

. KneTka OJMHAPHBIM HaOOPOM XPOMOCOM.

) : 3areM KaKgas cIliopa IeJuTCs
TR D o Ha JIBe KJIETKU: KPYIHYIO Bere-
Y _,. % =i, L Aapo TaTUBHYIO U MaJyl0 TreHepaTuB-
an Lhily P Hy0. OHM TOKPBIBAIOTCS IBOM-

HOM IIJIOTHOM OOOJIOUKOM C IIo-
pamMu, u obpasyeTrcs IIBLILIIEBOE
Puc. 49. CTpoeHue MbibLEBOro 3epHa sepHo (puc. 49). Ilocre nesenus

reHepaTUBHOM KJIEeTKU (DOPMUDPY-
I0TCs ABa cuepMus (MYsKCKIMe II0JIOBbIe KJIeTKHU 0e3 »KI'yTUKOB). Bce KiIeTKHU B
IBLIBIIEBOM 3€PHE COAePsKaT OAMHAPHBIN HAa0OpP XPOMOCOM.

YacTeio IBETKA, MIPEAOIpeaesaioIneil KeHCKUN II0JI, SABJSEeTCSI Necmukx.
OH COCTOUT W3 PBLIbIIA, CTOJONKA U 3aBsa3u (cM. puc. 48). B 3aBa3u HaxXomuT-
cd ceMAa3avaToK (ceMAmoUYKa), B KOTOPOM CHapPYy’KM HMMeEIOTCsa HOKpoBbI. Ha
BEPXYIIIKe ceMsI3auaTKa MOKPOBLI He CPacTaloTCs, 1 00pasyeTcs MbLIbIIeBXOS.
OpgHa M3 MaTEePUHCKUX KJIETOK ceMs3adaTKa BOJM3M HbLILIEBXO0Ja YKPYIIHI-
eTcs, MeJUTCS U 00pa3yeT ueThIpe CIOPhI ¢ OAMHAPHBIM HAOOPOM XPOMOCOM.
Tpu us3 uux morudaior. 113 ueTBepTOii CIOPHI II0CIe HECKOJIbKUX AeJIeHUI aapa
U IIUTOILJIa3MbI 00pasyeTrcs ceMb KJeToK. 1o Tpu KJeTKU ¢ OguHapPHBIM Habo-
POM XPOMOCOM HAXOAUTCS YV KasKAOTO MOJI0CA, a MEeKAY HUMU PacIojaraeTcs
KpyIOHas IMeHTpaJbHasd KJIeTKa ¢ IBOMHBIM Habopom xpomocoM. OmHa 13 Tpex
KJIETOK Y IIOJIIOCA BO3Jie MBLIBIEBXO0Ja CTAHOBUTCS ANIEKJIETKOI. [[Be cocen-
HIe KJETKU Ha3hIBAIOTCA KJIETKAMU-CUHEPIUAaMU, & TPU KJIETKYU HA IIPOTHUBO-
MOJIOJKHOM IIOJIloce — KJeTKamMu-auTumnomamu. O0pasoBaBIlasics CTPYKTypa

M3 CeMHU KJETOK C SUIeKJIeTKON

KneTku-aHTnogpl  mpepcTaBiAeT 3apOABIIIEBLIA Me-
mok (puc. 50).

LleHTpanbHas IlepeHoc MBLIBIIEBOTO B3€P-

Knetka HAa W3 NbLIBHMKA THIUMHKN Ha

MokpoBbl
cemsizavaTka

PBLIBIIe IECTHKA y IOKPEITOCE-
MELLOK KneTku- MEHHBIX PACTEHUN HAa3bIBAETCS
cvHepruibl  onpraenHuem. OHO MOIKET OCY-

II[eCTBJIATHLCA C IOMOINLIO Hace-

T Siiueknetka KOMBIX, BETPa, BOABI, IITUI| ML

camoonsiaenueM. Ilocse momaza-

Puc. 50. CTtpoeHve 3apofbIlLeBOro MeLuka HUA Ha PBLIBIE IIEeCTUKA IIbLIb-
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1IeBOe 3epHO IIPOPACTAET: Bere- MbifbLEBOE 3epHO
TaTUBHASA KJIETKA BBITATHUBAETCS
B AJUHHYIO OBIIBIIEBYIO TPYO-
Ky, KOTopas pacTBOpPAET TKaHb

Mbinbuesas Tpyoka

Cnepmun
CTOJIOMKA, IPOHUKAET B IIOJOCTD
3aBA3U U Uepes MbLILIIEBXO J0- - AruekneTka
CTUr'aeT 3apOoAbIIIIEBOI0 MeEIIIKAa. Cnepmun
ComepMum TIPOABUTAIOTCA IIO .
OBLIBIEBOM TPyOKe, IMOIaJaroT . Cems3auaTok
B 3apOAbIIeBbI MelnoK. OmxuH '
W3 HUX OILJIOAOTBOPSET silie- A
KJIETKY 3apOJBIIIIEBOTO MEIITKa,
a BTOPOII CIMBAETCA C [EHTPANDL- LlenTpanbHas knetka

HOI KJeTKo# (puc. 51).

9TOT TUI OMJIOLOTBOPEHUS
ObLT OTKPBIT B 1898 1. pycckum
mutosiorom C. I'. HaBamuHBIM U IOJYYNJ Ha3BaHUE «IBOMHOE OILJIOIOTBO-
peHue». IlociemoBaTeIbHOCTL €r0 STAIOB IPEACTaBIeHA Ha CXeMe.

Puc. 51. [1BoiiHoe onnofgoTBOpeHune
Y MOKPLITOCEMEHHbIX pacTeHui

[NonagaHue NbifbLEBOro 3epHa Ha pbifbLEe NecTuka (OI'IbIJ'IeHllle)

O6paaoBaHV|e NbiNbLEBON pr6KVI N3 BEretaTMBHON KIETKM MbIfIbLEBOro 3epHa

[MepemelleHune AByx cnepMmUEB MO MblINbLEBOW TPyOKe BHYTPb cemsasadarka

[I‘Iepsblﬁ cnepmuin + ﬂVILl,eKJ'IeTKa] [ BTopow cnepmui + LieHTpanbHas Knetka ]
3urota [ LleHTpanbHas kneTka ¢ TpOMHbIM HABOPOM XPOMOCOM ]

[ Mpouecc hopMMpoBaHNA CeMeHu 1 nroga ]

ITocne ob6pasoBaHUA 3UTOTHI B 3apOABIIIIEBOM MEIIKe ITOTHMOaI0T CHHEp-
runbl. [leHTpasbHas KJIeTKA MHOTOKPATHO MEJUTCA, B pe3yJjbTaTe uero oo-
pasyeTca sHpocuepM. ETo KJIeTKU coAepsKaT TPOiHO# Habop xpomocom. U3
BUTOTHI HaumHaeT (POPMUPOBATHCA 3apPOALINT ceMeHu. [locie obpasoBaHUA
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3apOABIIIa aHTUIIOABI IToTubaioT. PopMuUpPoOBaHUE CeMEHU W IIJI0Ja ITOKa3aHOo

Ha cxeMme.
LleHTpanbHas knetka
N BHaocnepm
C TPOHbLIM HaGOPOM XPOMOCOM

Cewms
MokpoBbI ceMsizayaTka CemeHHaﬂ KO)Kypa
I'Iblnbu,eon,q CeMﬂBblxo,q Mnoa
CTeHKM 3aBsI31 NeCTMKa, YaLLeYKu OxkononnogHuk

Taxkum obpasoM, ceMs obpasyeTcs M3 ceMssauaTKa, a Ha MecTe 3aBsaA3U
pasBuBaeTCA ILIOJ.

BuosornuecKkuii cMBICJI IBOMHOTO OILJIOZOTBOPEHUS BechbMa BeJInUK. B oTim-
Yie OT rOJIOCEMEHHBIX, I'/le 9HAO0CIEPM Pa3BUBAETCS [0 OILIOAOTBOPEHUS, Y II0-
KPBITOCEMEHHBIX SHAOCIIEPM 00pasyeTcs JIUIIh B CJIydae OMJIOAOTBOPEHUS. ITO
obecmeunBaeT CYI[ECTBEHHYI0 SKOHOMUIO dHepreTuuecKkux pecypcos. KieTku
9HIOCIEepPMa COAePKaT TPONHOI HabOp XPOMOCOM, YTO IPUBOAUT K yBeJIHUe-
HUIO Pa3MepoB KJIETOK U KOJUUYECTBA IMUTATENbLHBIX BEIeCTB, MOBBIIIAIOITNX
YCTOMYUBOCTD 3aPOABIIIA K HEOJATONIPUATHBIM (paKTOopam.

YepemopaHue MOKOJEHUN B KU3HEHHOM IIMKJe pacTeHuii. Maorue opra-
HM3MBI MOTYT PasMHOKATLCSI KaK 0eCIIONbIM, TaK U IIOJOBBIM IIyTeM. IIpu
STOM TOBOPAT O 0ECIIOJIOM ¥ TOJIOBOM IIOKOJIEHUAX MaHHOTO BUAa. Kciu oHU
3aKOHOMEPHO CMEHSAIOT IPYT Apyra, TO TaKOe SBJIEHWE Ha3bIBaeTCsa depedo-
éanuem noxkonenuud. I'panuiiamMmu, pasmeadiONIUMU 0eCIIoioe W IIOJIOBOE TIO0-
KOJIEHUS B ITUKJIe PA3BUTHUSA, SBJISIOTCA IIPOIlecc o0pasoBaHUS CIIOP C YMEHb-
IeHnueM BIBOe Ha0opa XpPOMOCOM M OILJIOJOTBOPEHME, B pPe3yJabTaTe KOTOPOTO
BOCCTAHABJINBAETCSA LBOMHON HAOOP XPOMOCOM.

Y pacrenunii MexaHM3M UepeJOBAHUSA IIOKOJEHUH 3aKJII0UYaeTCs B TOM,
YTO HA PACTEeHUAX, IPEICTABIAIOIIUX co00ii Oecriojsoe MOKOJIEHWEe, Pa3BU-
BalOTCS CIOPBI, KOTOPBIE IPOPACTAIOT B 000emoJible 100 pasmelbHOIIOJbIe
(MysKCKHe U JKeHCKHue) ocobu (IIojIoBoe IIOKOJIeHIe). ¥ IIOKPBITOCEMEeHHBIX
MY:KCKOe TI0JIOBOE IIOKOJIeHHE IIPEeJCTaBJIeHO IbLILIEBLIM 3€pPHOM, a KeH-
CKOe — 3apOABIIIeBbIM MeIIKOM. VX KJIeTKHU COJAepsKaT OAMHAPHBIN Habop
XpoMocoM (3a MCKJIOUEHHEeM IeHTpaJabHOW KJeTKu). IloioBoe mOKoJieHUEe
o0pasyeT rameTbl — clIepMuu (MJIM CIIEPMATO30UABI) M AHIeKJIeTKH. B pe-
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3yJIbTaTe OILIOLOTBOPEHUS 00pasyeTcs 3Ur0oTa, COAep Kalas ABOMHON HaGop
XPOMOCOM, U3 KOTOPOM BHOBBL Pa3BUBAaETCH 0ECIIOJIOE ITOKOJIeHHE (CM. CXeMY).

Becnonoe nokonexve Cnopsbl ( [MonoBoe nokoneHve ]

Y
3uroTta 4—( OnnogoTBopeHne H I'ameTblj

Ecsiu ipocyieInTh 38 COOTHOIIIEHNEM MeXKIy OECIIOIBIM U ITOJIOBBIM IIOKOJIe-
HUSAMH y PaCTeHUI PasHOTO YPOBHS OPraHU3alluu, TO MOYKHO YBUAETb, UTO B
XO0JIe SBOJIIOIIMY PA3BUTHIO IOIBEPTaIOCh OECIIOIOe TIOKOJIEeHNE, TOTAa KaK JJId
IIOJIOBOTO ITOKOJIEHHUST OBLJIO XapaKTePHO IIOCTEIeHHOe YIPOIIeHNe CTPOEHUS
(puc. 52). Hanpumep, y MX0B IpeobJIafatoIuM ABJIAETCS MOJIOBOE TIOKOJIEHNE,
Ha KOTOPOM KMBeT 0ecIoJjioe MOKOoJieHre. ¥ MAalOPOTHUKOB IIPeod/IagaroIum
sABJAETCA 0eCcI0I0e TOKOJIEHNE B BUE XOPOIIO PA3BUTOr0 PACTEHUS CO CTEO-
JieM, JUCTbAMU U KOPHAMH, B TO BpeMsi KaK II0JIOBOe IOKOJIEHNE IIPeICTaBIEHO
BCET0 JINIITH HeOOIBIION 3eJIeHOM MJIaCTUHKOM, IPUKPEILIAIIelica K IIOUBe C
IIOMOIIbIO PU30UI0B. Jlajsee, y rOJIOCEMEHHBIX U ITOKPHITOCEMEHHBIX PACTeHUH
CTPOEHUE TOJIOBOTO ITOKOJIEHUSA YIPOI[aeTCA [0 HECKOJIBKUX KJIETOK, IPUUYEM
C TOJIHOM peAyKIlreil OpraHOB MOJIOBOTO PA3MHOMKEHUS Y TOKPBITOCEMEHHBIX.
Torga Kak 6ecIiojioe MOKOJIEHWE Y TOJIOCEMEHHBIX IIPEICTABJIEHO [ePEBbAMU

Becnonoe nokonenve

[MonoBoe nokonexue [ S

Puc. 52. CooTHOLLEHME 6ecronoro 1 NosioBOro NOKOMEHNS B XXWU3HEHHOM LMKNE pacTeHui
pasHbIX cucTemMaTUyecKux rpymn
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o

U KycTapHUKaMu (MHOTJA JUAaHaAMU), & Y TOKPBITOCEMEHHBIX — NePeBbAMU,
KyCTapHUKaMU, KyCTADHUYKaAMU U TPaBaMU.

Baxuo OTMETHUTDb, UTO OecIroJi0e TOKOJIeHe HAKAIlJIUBAeT 00JIbIIIe Haciaen-

CTBEHHO! MH(pOpMAaIlM, YeM II0JOBOE, TaK KaK COAEPyKUT ABOUHON HAOO0D
xpoMmocoM. ITloaTomMy OHO ropasmo JIydllle HPUCIOCAOJIMBAETCA K M3MEHSA0-
IIUMCS yCJOBUAM cpenbl. IIo Bceil BUAMMOCTU, MMEHHO 9TO U 00ECIeumJIo
ero JOMUHUPOBAHNE HAJ MOJIOBBIM MOKOJEHIEM B XOJe SBOJIIOINYN PACTUTEb-
HOI'0O MHUpa.

-

H MoBTOpUM rnaBHoe. OGpasoBaHue MOJOBBIX KJETOK y IMOKPHITOCEMEH-
HBIX PACTEHUII IIPOMCXOAUT B reHePATUBHBIX YAaCTIX I[BETKA — THIUMHKAX
U IeCTUKAX. ITOMY IIPEIIIECTBYeT PA3BUTHE II0JOBOI'0 IIOKOJIEHUS: B THI-
YMHKaX — IBLIbIEBBIX 3€PEH, B CEMSI3aUaTKe — 3apPOJbIIIIEBOr0 MEIIIKA.
OHu 00pas3yoT raMeTsl — CIIEPMUN U ANIEKJIeTKN. Ilocie ombLIeHns mpo-
WCXOAUT OILJIOAOTBOPEHIE C YUACTHEM ABYX cIiepMueB. V3 3UroTel 00pasy-
eTCcsI 3apOJBIII, M3 ceMa3avaTKa (DOPMUPYETCA CeMs, a Ha MeCTe 3aBA3U
pasBuBaeTcCA ILIOL. B X0/me 5BOJIONNY IIPOUCXOLMUIIO YCAOKHEHIIe OPra -
3anuy 0ecCIIOJIOro IMOKOJIEHUS, TOrJa KaK CTPOEHME IIOJIOBOT'O IOKOJIEHU
IOCTEIEeHHO YIIPOIAIOCh.

? MNpoeepum 3HaHuA ]

Kniouesbie Bornpockl. 1. B kakux 4acTax LBeTKa NPOUCXOOUT PasBUTUE MYXCKUX U XKeH-
CKUX MOJIOBbIX KMETOK Y MOKPbITOCEMEHHbIX? 2. O6bACHWTE GMONOrMYECKY0 Ponb MblbLEBOW
Tpy6ku. 3. Kako XpOMOCOMHbIM Habop XapakTepeH AN 3apodbllla W KNeToK 3Haocrnepma
CEMEHM LBETKOBOro pacteHusi? O6bACHWUTE, M3 KakuX KIeToK OHW obpasytoTcs. 4. U3 npeg-
JIOKEHHOro nepeyHs BbIGEpUTE CTPYKTYPHbIE YaCTW 3apOAbILLIEBOro MeLLKa: CMHepruabl, LeHT-
panbHas Knetka, BeretatmBHas KneTka, fWLeKneTKka, aHTunofbl, crnepmun.

CnoxHsle Bonpockl. 1. MNoyemy B x04e 3BOMOLMU PACTEHUIA N3MEHSANOCb COOTHOLLEHME MOo-
I0BOrO M 6ECnofioro NoKOeHW B CTOPOHY NpeobnagaHus 6ecnonioro nokonenua? MNpveegu-
Te apryMeHTVpOBaHHbIE OObACHEHWS, UCMOMNb3Ys AOMOMHUTENbHbIE UCTOYHUKM MHAOPMaLmK.
2. na Kaxpow 4actu ceMeHn nopbdepuTe CTPYKTYpbl cemsasadvartka, U3 KOTOPbIX OHU cdop-
MMpOBaNCb. YacTn cemeHun: SHAOCMEPM, 3apofbill, CEMEeHHas Koxypa, cemsasxod. CTpyKTy-
pbl cemsa3adartka: 3urota, MOKpOBbl, MbINbLEBXOM, LeHTpanbHas knetka. 3. Beibepute npa-
BUNIbHbIE CYyXAeHus. [pyv ONNOAOTBOPEHUM Y LBETKOBbLIX PacTEHWI: a) OOMH W3 CrnepMueB
CNuBaeTCA C SAWLEKNETKON 3apoAblleBOro MeLlka, a [pPYyron cnepmuin uc4desaet; 6) oba
CrepMus CnvBaloTCA C AWLEKNETKON 3apOofbllleBOro Mellka, obpasys 3uroTty; B) OOWH U3
CMepMUEB CNMBAETCH C AWLEKINETKOM 3apofbllLeBOro Mellka, a Apyrom — C LeHTpasibHON
KNETKOW; I) M3 3uUroTbl ¢ TPOMHLIM HAGOPOM XPOMOCOM pPa3BMBAETCH SHOOCMEPM; A) LEH-
TpanbHas Knetka Mnocne OnjogoTBOPEHUS MOrMOaeT; €) SHZOoCMepM WMMEeeT TPOWHOW Habop
XPOMOCOM.
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§ 33. OHTOreHe3 XXUBOTHbIX.
AOM6pUoHanbLHoe pa3BUTME OPraHM3MoOB

B BcrioMHUTe, YeM 3aKaH4YMBaeTCsl MPOLECC OMSIOAOTBOPEHUS Y XKUBOTHbIX.

m Kak Bbl gymaete? Kakue (hakTopbl UrpatoT onpeaensioLlyio pofib B pa3BUTUN OpraHM3MoB
rocre mnpouecca onnofoTBOPEeHNs?

B Bbl y3HaeTe, 4TO OHTOrEHE3 BKJIOYAET [ABa 3Tana — 3MOPUOHANIbHOE Y MOCTAIMOPUOHANBHOE
pasBuUTHe, Y4TO SMOBPMOHANIBHOE Pa3BUTME Y BCEX MO3BOHOYHbIX MPOTEKAET C OAMHAKOBbLIMU
cTagusaMun.

OnTOreHes sKMBOTHHIX. HAMBUIYaIbHOE PA3BUTHE OPTaHN3Ma B OMOJIOTUN
Ha3bIBAETCA OHTOTEHE30M.

Onmozene3 (undueudyanvrHoe pa3éumue OP2AHU3IMA) HUBOMHBLX —
COBOKYITHOCTh TOCJ€I0BATEIbHBIX MOP(OJIOTUUYECKUX, (PUBUOJOTUUECKUX U
OMOXUMUUECKUX ITPeoOpasoBaHUl, MPOUCXOAAIINX B OPraHU3Me >KUBOTHOTO
OT MOMEHTA ero 3apokaeHus (00pasoBaHUsA 3UTOTHI) IO CMEPTH.

B mporecce oHTOTEeHE3a IPOMCXOAUT IIOITATHAA PeaIn3aInsa HaCTIeCTBEH-
HOI mHMOPMAINU B OIIPeieIeHHBIX YCIOBUAX cpeabl. OKpysKaroIasa cpega Mo-
JKeT OKasbIBaTh CYIIIECTBEHHOE BIMAHNE Ha Pa3BUTHE OPraHM3Ma Ha Pa3HBIX
craguax oHToreHesa. OHTOreHes BKJIOUAET [BA dTalla PA3BUTUA: SMOPUOHAIb-
HBIH (9MOpUOTEHE3) M MOCTIMOPMOHAIBHBIHA.

IMOpHOHAJFHOE PAa3BUTHE OPraHU3MOB. IMOPUOHANbHBLEL aman (Im-
6puozenes) (or rpedu. émbryon — 3apombIll, génesis — pasBUTHE) — 3apo-
IBIIIIEBOE Pa3BUTHE OPraHM3Ma OT 00pPasOBaHUA 3UTOTHI [0 POKIECHUS WU
BBIXO/Ia U3 AUIEBBIX 000Ji0UeK. B TeueHMe HAHHOTO 9Talla IIPOUCXOAUT IIpe-
o0pasoBaHre 3UTOTHI B MHOTOKJIETOUHBIN OPraHMW3M, KOTOPBIN Y KHMBOTHBIX
BBIXOJUT B OKPYKAIONIYIO cpeny jubo mus Aiia, jubo 13 opranu3Ma MaTepu.
Y pacreHHii 3apOJBIIII Pa3BUBAETCs B CEMEHU U SMOPUOTEHE3 3aBepIIaeTcCs
10 MOMEHTAa eTo IpopacTaHusa. B 3aBUCMMOCTH OT XapakTepa IPOTEKAIOIINX
IIPOIIECCOB MPU PA3BUTUU 3aPOMAbIIIa dSMOPUOTEHE3 Y *KUBOTHBIX PA3JeJISIOT
Ha TPU CTamuu: ApoOJieHUe, TacTPYJIAINUsA, TUCTO- M OpraHoreHes (oOpasoBaHue
TKaHel 1 OPraHoB).

Paccmorpum 6GoJiee moapo6GHO IpOIeCChl, MPOTEeKAaloIle Ha Pas3HbIX CTa-
IuAX sMOpHoreHes3a y *KMBOTHBIX Ha IIpUMepe JIAaHIeTHUKA (IPUMUTHUBHOTO
MOPCKOTO »KMBOTHOTIO).

HOpobnenmne. IIpomecc gpobieHNA 3aKJIIOUAETCS B CEPUU TIOCJIEIOBATEb-
HBIX JejieHui 3uroThkl. OO0pasyiomnuecsa IPU 3TOM IOKOJIEHUA KJIETOK HOCAT
Ha3BaHUeE 0.1aCMOMepPos.
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BnacTouens Mexny meneHusAMU He IIPO-
HCXOAUT POCTa 00pPasyIoIINX-
cs 0OJlacTOMEpOB, BCJEICTBUE
Yero KakJjoe HOBOE IOKOJIeHNe
IpeaCcTaBJIeHO 0oJiee MEJIKUMU
KJeTKamu. B mpoiiecce apobie-

Bnactyna HUS CyMMAapHBINT 00BEM 3apo-
B
Craaus Cragus paspese ObIllla IIOUTU HEe HU3MeHsdeTcd,
4 6nactomepoB 32 Gnactomepos a pasMepbl COCTaBJIAIOIINX €TI0

KJIETOK YMEHBIIIAITCA. ITa 0CO-
Puc. 53. O6pasoBaHue 611acTyribl Ha CTaauu ApobneHns OEHHOCTh KJIETOUHBIX JeJIeHUN

BUTOTHI U OIpeAeJuJia II0IB-
JeHWe TepMHHaA «apobseHme». Korma 6acToMepOB CTAHOBUTCA MHOTO, OHU
cMemaTea K mepudepun, odpasys OZHOCIONHYIO CTEHKY — Oaacmodepmy.
IToaBasiomasaca Tpu 9TOM BHYTPHU 3apPOABIIIA IMOJIOCTH 3ATOJHAETCS KUMI-
KOCTBIO M CTAHOBUTCH IIEPBUYHOM IOJIOCTBHIO Tesja — Oaacmouenvio. Cragus
IpobeHMus 3aBepIiiaeTcs o0pa3oBaHMEM MHOTOKJETOUYHOTO OJHOCJIOMHOTO 3a-
POIBIIIA ¢ MEePBUYHON ITOJIOCTHIO TeJia, IIOJYUYHUBIIEro HasdBaHue O.iacmy.ia
(ot rpeu. blastés — poctok) (puc. 53). Ilo pasmepam GacTyjaa He HAMHOTO
KpyIlHee 3UTOTHI.

V pasHBIX BUAOB JKUBOTHBIX SANIEKJETKU PA3IUYAIOTCA II0 KOJUUYECTBY U
XapakTepy pacipefesieHus B ITUTOILIa3Me 3aIllaCHBbIX IMUTATEJIbHBIX BEIIEeCTB
(sxkesiTKa). OTO B 3HAUUTEJBHOU CTEIEHU OIIPeAessdeT XapaKTep APOOJIeHUA
3UTOTHI U MOJKET BJIMATH HaA CTpPOeHUe OsacTynabl. B TunmumoMm ciyuae (Ha-
opuMep, y JaHIeTHNKAa) 0JiacTyJia IpeacTaBadeT cOO0OM IIOJBIH IIap. ¥ 3eM-
HOBOJHBIX 0JlacTyJia MMeeT OUeHb HeOOJIBINYIO II0JIOCTh, & ¥ YJIEHUCTOHOTHUX
0JtacTOIeIh MOKET IIOJTHOCTHIO OTCYTCTBOBATH.

TFacrpynanusa. Cragua ractpyaanuu (oT Tped. gastér — KeJyIOK)
mpeacTaBasgeT co00if mpoliecc IepeMelleHus SMOPHMOHAJIbHOTO MaTepuaJia
¢ o0pasoBaHMEM [IBYX HWJHU TPEX 3apPOJIBINIEBbIX JUCTKOB. OHa MOKeT 3a-
KaHYMBATHCA HA CTAJUU [BYXCJIOMHOTO MU TPEXCJIOWHOTO 3apOABIIIa —
zacmpy.Jivl.

TacTpyasamus MOMKeT OCYIIECTBISATHCS PA3HBIMU CIIOCO0AMH U 3aBUCUT OT
cTpoeHUs OJacTyjbl. ¥ JKUBOTHBIX C OMHOCJOWHON GJyiacTyJjioii (Hampumep
JIAHIIETHUK) IIPOUCXOAUT BIAUYMBaHMNE 0JACTOMEPMBI B IIEPBUYHYIO II0JIOCTD,
KOTOopas IpH 9TOM HOUTHU IIOJHOCTHIO mcuesaer. IllapoBugnas 6gacTysia mpe-
BpalIlaeTcsa B ABYXCJIONHBIN YalIeBUAHBIN 3apOAbIIl. BHeITHUY cJa0ii KJIETOK
HasbIBaeTcAa akmodepmoii (OT rped. ektdés — cHapy:Ku, dérma — KOKa) —
HaApPYKHBIH 3apOJbBINIEeBbIii JUCTOK, a BHYTPEHHUU CJIOH — 3JHMmModepmoil
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(or rpeu. entés — BHYTPU, dérma — OkTopepma
KOKa) — BHYTPEHHUU 3apPOJbI-
mieBwIil aucTOK (puc. 54). O6paso-
BaBINIasACA BHYTPHU 3apPOMbIIIA MO~
JIOCTH HABBIBAETCS 2ACMPOUECILHLIO : 3
(mepBUYHON KUIIKOIT), a BXOI B B 3 3

Hee — Oaacmonopom (IepBUY- <F ,"‘“\/
HBIM PTOM). OHTOdEpMa MepBUYHbIN

Ha cragum oO6pasoBaHusa Hauano o6pasosarus pot

ABYX 3apoJbIIlIeBbIX JIMCTKOB 2acmpyirnbl Facmpyna
3aKaHUYMBaeTCsd SMOpPHOHAJIBHOE
pasBUTHE KHUIIEUYHOIIOJOCTHBIX, Puc. 54. O6pa3oBaHne OBYXCIONHON racTpynbl
MOSTOMY WX HAa3bIBAIOT JIBYX-
CJIOMHBIMU KUBOTHBIMU. ¥ BCEX OCTAJbHBIX KUBOTHBIX MEKAY HAPYKHBIM
Y BHYTPEHHUM 3apPOAbIIIIEBBIMU JHUCTKAMU 3aKJAAbIBAETCA CPEeTHUI 3apOJbI-
IIeBBIA JIUCTOK — Me300epma (OT Tped. mésos — cpenumii, dérma — KOXKa).
Y XOpAOBBIX KUBOTHBIX SHTOEPMA C IBYX CTOPOH MEPBUYHON KUIIIKKA 00pasy-
eT KapMaHOIIOJO0OHbIe BIAYNBAHUS B 0JIaCTOIEIb. 3aT€M OHU OTIEISIOTCS OT
MEePBUYHON KUIITKMU, Pa3pacTaloTca MeXKIY d9KTO- U S9HTOJEPMOii, o6pasysa Mme-
somepmy. ITosocTs BHYTPHM BOAYMBAHNI IIPEACTABJISIET COO0M BTOPUUYHYIO II0-
JocTh Tesa (yesom). TakuxX KUBOTHBIX HA3bIBAIOT TPEXCIOMHBIMU 1 BTOPUUHO-
TIOJIOCTHBIMU.

Cramusa ructo- u opranorenesa. O0pasoBaHMEM TPeX 3aPOIBIIIIEBBIX
JIUCTKOB (9KTO-, DHTO- ¥ Me30JePMbI) 3aBepIIIaeTcs sTal racTpyasainun. C sToro
MOMEHTa HAUYMHAIOTCA ITPOIECCHI TUCTO- U OpraHoreHesa. IloaBaatoTca mopdo-
JoruUuecKre M OMOXUMUUYECKUE Pasinuus MeKIy KJIeTKaMH, UTO B JajbHeiH-
I1eM IPUBOAUT K (hOPMUPOBAHUIO
TKaHel M OpraHoB. HepsHas HepeHas

HagaJbHBIM IpoOIleccoM, IPO- njlacTmHka Tpybka
TEKAIIIUM IPU TUCTO- U OPTraHo- .
reHese, BJISAETCA HEUPYLAUUL —
oOpasoBaHue HeHpyabl (puc. 55).
Heilpyna — cragus 3apojbliia
C KOMIIJIEKCOM OCEBBIX OpPTaHOB :
(HepBHasa TpPyOKa, Xopna, MHUIIe- nonOCTbv :

nepBUYHOM Qo
BapuTesjbHas TPyOKa), B KOTOPOit KULLIKM Mesoaepma
Jajlee aKTUBHO IIPOUCXOLUT (DOP-  PawnHsaAs Helipyna Hedpyna
MUPOBaHUE BCEX OCTAJIbHBLIX TKa-

Hell M OpraHoOB M3 3apPOJBIIIEBBIX Puc. 55. O6pa3oBaHuie Hempysbl Ha cTaguu
JICTKOB. rMCTO- N OpraHoreHesa
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W3 kakmoro 3apoAbINIeBOTO0 JIUCTKA TOJA BJIUAHWEM KJETOK APYTUX
JVCTKOB Pa3BUBAETCA CTPOTO OIIPeJeJIEeHHBIN KOMIIJIEKC TKaHell U OpraHoB
(taba. 18).

Tabnuma 18. uddepeHnuanusa 3apoabllIeBbIX JUCTKOB
HA TKAHU U OPTraHbI Y XOPIOBBIX

IKTOIEPMA

IJHTOIEPMA

Mesogepma

Hepsrasa cucme-
Mma: mojas HepB-
Has TpyOKa, CIIMH-

HOII MO3I, TI'0JIOB-
HOII MO3T
Opzanv. yyscma:

Oprad 3peHus, op-
ral ciayxa, OpraH
00OHAHUS

ITokposnas cucme-
Ma: STUIEPMUC KO-
JKM, BOJIOCBI, HOT-
TH, Iepbs, KOI'TH,
pora, KOmIbITa, MO-
JIOUHBIE, CaJIbHbIE
W IIOTOBBIE Ke-
JIe3bI

dMaab 3y00B

Xopda (y mO3BOHOUHBIX
BIIOCJIEICTBUY 3aMeHs-
eTcs IMTO3BOHOUYHUKOM)

ITuwesapumenvHasa cuc-
mema: SUOUTEJUN Ke-
JyOKa, OSIUTeIUil Ku-
IIeYHUKA, [IeYeHb, IOJ-
JKeJTyIOYHAas JKejesa

Ilvixamenvnas cucme-
Ma: Kabpbl, Jerkwue,
SIUTENUN  Tpaxeu U
OPOHXOB

OHOOKPUHHbBLE Jcesle3bl:

IIUTOBUIHAS  JKeJjesa,
nmapalfuToOBUAHbIE Ke-
JIe3bI

IlnaBaTesnbHBIN TTY3BIPH

Onopno-0guzamenvHulit anna-
pam: MBIIIIIbI, KOCTU, XPAIIH,
CBSABKU, CYXOMKUJINA

Kposenocnas cucmema: KpoBb,

cepile, apTepuu, BEHbI, Ka-
MAJIAPDI
Jumpamuyveckas  cucmema:

auMmda, JuMpaTrniecKue y3yabl,
TIPOTOKM, COCYIbI, KAITUJIJIAPHI

BoidenrumenvHas cucmema:
HOYKM, MOYETOUHUKMN, MOUYe-
BOU Ty3BIPH

Ilonosas cucmema: IIOJIOBBIE
JKeJie3bl, IIOJIOBbI€ OPIraHbI

HeHnTuH 3y00B

HepMma KoXMT

Ecnu y saponmiiia poToBOe OTBepCcTHe 00pasyeTcsa Ha MecTe IePBUYHOTO
pra (6siacTomopa), TO 9TUX KUBOTHBIX HA3BIBAIOT nepeuiHopomuvimu (UepBu,
MOJITIOCKY, uJeHucToHorue). Eciu ke 6IaCTOIOpP CTAHOBUTCSA aHAJIBHBIM OT-
BepPCTHEM, a HACTOAIIUWI POT IIPOPHIBAETCSA B IIPOTUBOIIOJIOMKHOM MeCTe, TO
TaKUX KUBOTHBIX HA3LIBAIOT 8MOPUYHOpPOMbLMU (UTJIOKOMKIE, XOPAOBBIE).

HazemHBIe TTO3BOHOUHBIE KUBOTHBIE (IIPECMBIKAIOIIUECS, ITUIILI, MJIEKO-
IUTAIOINE), 3aPOJBIII KOTOPHIX COJAEPIKUT OOOJOUKY AMHUOH, CO3LAIOIIYIO
3aTIOJTHEHHYIO JKUJKOCTBIO II0JIOCTh, B KOTOPOM OH pa3BUBAeTCA, HA3BLIBAIOTCHA
amHuomamu. Y BOTHBIX II03BOHOUHBIX (KOCTHBIE PHIOBI, 36 MHOBOJHbBIE) aMHU-
OH OTCYTCTBYET, IIOATOMY MX HA3bIBAIOT AHAMHUOMAMU (AHAMHUAMU ).

3apobIlll pa3BUBaeTCA KaK IeJIOCTHAsA cucteMa. @OpMUPOBAHUE CTPOTO
OIIpe/ieJIEHHBIX YACTEH TeJia B HEM JOCTUTAETCS B3BaMMOJEMCTBIEM MEKIY KJIET-
kamu. B To jXe BpeMsdA BHemrHVe (DAKTOPHI CpeAbl (IIeCTUIIMIBI, PaJNOAKTHUB-
HOCTB, YJIbTPa(pMOJIETOBOE M3IyUeHNEe) MOT'YT CYIIIeCTBEHHO BJIUATH HA THCTO-
U OpraHOTeHe3 3aPOJbIIIa.
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B [MoBTOpUM rnaBHoe. OHTOreHes JKUBOTHLIX BKJIIOUAET JBa dTalla Pa3BU-
TUA: SMOPHUOHAJIBHBIN 1 IIOCTOIMOPHOHANBHEIN. Ha sMOproHaaIbHOM sTale
BBIIEJIAIOT TPU CTAAUMU: APOOJIeHNe, FacTPYAAINA, TUCTO- U OPraHOTeHes.
Hpobaenne 3aBepIinaeTcss 00pasoBaHEM OJHOCJIOMHOTO 3apoabIiiia — 6Jia-
crynbl. CTenka OsacTyJIbl — OGJacTogepMa OKPYsKaeT IMIePBUUYHYIO II0JIOCTD
TeJsia (6acToriesib). B pesyabTaTe racTpyasSIiiuy 00pasyeTcsa ABYXCJIONHBIH
WJIU TPEXCJOMHBIN 3apoAbINT — racTpyJia. HapyKHbBIN 3apoabIlIeBbIN JU-
CTOK Ha3bIBAETCSA SKTOAEPMOI, BHYTPEHHUN — SHTONEPMOM, MEKAY HUMIUI
HaXOAUTCSA Me3oAepMa. l'acTpyiia y TPeXCIOMHBIX JKHUBOTHBIX MMEET Iep-
BUYHBIA POT — 0JIACTOIIOP, ITOJIOCTH IMEPBUYHON KUIMKKU — TaCTPOIIEJb U Q
BTOPUUHYIO IIOJIOCTh Tejla — IleJioM. HauaJIbHBIM IIPOIECCOM, IIPOTEeKAato-
UM IIPU THCTO- 1 OpTaHOTeHe3e, ABJISeTCA HeNpyaAlus — oOpasoBaHue
Helipyabl. Helipysia — cTagusa 3apojbIiia ¢ KOMIIJIEKCOM OCEBBIX OPTaHOB
(HepBHasA TPyOKa, XOpAa, MUIeBAPUTEIbHAA TPYOKAa), B KOTOPOIT aKTUBHO
mpoucxoauT (hOPMUPOBAHNE BCEX OCTAJBHBIX TKAHEH M OPraHoB M3 3apo-
IBIIIEBBLIX JINCTKOB.

? MMposepum 3HaHUA }

Knrouesble Bonpocsl. 1. [anTe onpedeneHne noHATUA «OHTOreHe3». Kakue aTanbl OH BKIO-
yaeT? 2. HazoBuTe cTagum 3M6proreHe3a M HaseaHWe 3apofdbilla Ha 3Tux ctagusax. 3. Oxa-
pakTepusynTe ctaguio Apo6neHns u cTpoeHue 6nacTysbl.

CnoxHsble Bornpockl. 1. XKMBOTHbIE Kakunx CUCTEMATUHECKUX MPYMn OTHOCATCS K NEpBUYHOPO-
TbIM, & Kakme — K BTOpU4HOpPOTLIM? Movemy? MprnBeguTe No Tpu npumMepa u3 Kaxzonm rpynmnbl Q
XMBOTHbIX. 2. AHann3mpys Taénuuy 18, yctaHoBUTE COOTBETCTBME MEXAY CTPYKTypamu 3apo-

Obllla (roNoBHOW MO3T, NeYeHb, OpraH 3peHusi, BONOChl, AEHTUH 3y60B, HOrTW, KOCTU CKeneTa,
cepgue, aManb 3y6oB, Nerkue, aNVAEPMUC KOXW) U 3apofdbllleBbIMU NUCTKaMK (3KToaepma,
3HTOOEpMa, Me3ofepma).

§ 34. NocTamb6puoHanbLHOe pa3BuTUE OPraHU3MOB

B BcriomMHWUTE, Kak MpoTeKaeT aMOpUOHasnbHOe pasBuUTME OpraHusMoB. Yem 3akaHuMBaeTcs
[laHHbIi 9Tan oHToreHesa?

m Kak Bbl fymaete? [loyemy npu obLlem cXoAcTBe 3MOPUOHANBHOrO PasBUTUA Y NO3BOHOYHbIX
XWBOTHbIX MOCTAIMOPUOHANBHOE Pa3BUTME NPOTEKAET NO-Pa3HOMY Y pa3HbIX CUCTEMATUHECKUX
rpynn?

H Bbl y3HaeTe, 4TO nocrie poXXAaeHna Unu Bbixoga m3 AnLeBbIX 060104eK pasBuTme opraHmM3moB
MOXET ObITb NPAMbIM 1NN HENPAMBIM, YTO HenpsaMoe pa3BuUTUe MOXET NpoTeKaTb C HEMNOJTHbIM
N NONHbIM npespaLleHnem.
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S

B npegpigyiiem maparpade Bl IO3HAKOMUJINCH C IIPOILlECCAMM, IPOTEKa-
OIUMHU Ha sTalle dMOPMOHAJIBHOTO PA3BUTUS JKUBOTHBIX, KOTOPBIN 3aBep-
miaerca popMmupoBaHmeM saponbiiia. ChopMupoBaBIINHACS 3apPOABIII TaJjiee
BBIXOIUT M3 ANIA WIN TeJIa MATEPH B OKPYIKAIOIIYIO CPEAY, T'Ae IPOLOIMKAET
CcBOe Pas3BUTHE.

Ilepuon pasBuTua opranmuaMa C MOMEHTA POMKIEHUSA MW BBIXOAA U3 Al-
IIeBBIX 000JI0UEK /0 Imbesiu Ha3bIBAETCA NOCMIMOPUOHANLbHBLM PA3GUMUEM.
PasnnuaroT nBa THMIIa TOCTAIMOPUOHAILHOI'O PA3BUTUI: IPAMOE U HEIPsIMOe
(c mpeBpaleHueM, UaIu MeTaMmopdo3om).

IIpamoe pazéumue XxapaKTePHO IJIA JKUBOTHBIX, ¥ KOTOPHIX ANIEKIETKU
0oraThl JKEJITKOM MJIM 3apPOABLIII PAa3BUBAETCSA B OPraHM3Me MaTepHu, IOJIY-
yas OT HEero HeoOXOAMMbIe TUTATEeNbHbIE BelecTBa. TaKoii TUIl pa3sBUTHUA Ha-
OJsIomaeTcAa y IPECMBIKAIOINXC, ITUI X MISKOIUTAIINX. PoXaaroniuics
IEeTEeHLIII MMeeT BCe OPraHbl B3POCJIOr0 OPraHM3Ma, HO OTJINYAETCS OT HEro
MeHBIIUMHU pasMepamu. [lanbHeiilliee pasBUTHE CBOAUTCA K POCTY U IIOJIOBOMY
co3peBaHUIO. [IpyrumMu CJI0OBAMM, HA CBET IIOSABJISETCA YMEHbIIIeHHAs KOIU
MCXOMHOI ocobu. BelnynuBIniics us siiiia OTeHel UJId POSUBIINICST KOTEHOK
IOXO0KM Ha B3POCJIBIX »KMBOTHBIX COOTBETCTBYIOIEro Buaa (puc. 56).

V orun ¥ MIEKONUTAMIINX CUJIBHO pasBuTa 3abora o moromcTse. lere-
HBIII, KaK IIPaBUJIO, BeJEeT TaKOU Ke o0pas JKM3HU, MUTAETCS TAKUMH Ke
BUJAMU KOpMa, UTO WM POAUTENH. VIMEHHO POLUTENN B XOle *KM3HU 0o0yua-
IOT JeTeHBIIIa BCEMY, UTO MO3BOJUT €My MaKCUMAJbHO IPUCIOCOOUTHCS K
YCIOBUSIM CPeAbl M 3aHATH CBOIO DKOJIOTMUYECKYIO HHUIIY B mpupozae. MoxXHO
IPUBECTH PAJ IPUMEPOB, IOATBEPIKAAIOININX dTO: XUMTHNKY yUaT AeTeHBIIIeH
OXOTHUTBLCS, ITUILI — IITEHIIOB JIETATh.

Puc. 56. CxofcTBO poguTeneii v 1x NOTOMKOB Mpu MPsSIMOM PasBUTUM
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Cpenu 0eCII03BOHOYHLIX IIPSIMOE Pa3BUTHE HAOIIOAAETCA Y KOJAbUAThIX Uep-
Beil, OPIOXOHOTUX U T'OJOBOHOTHX MOJIIIOCKOB, TAaYKOOOPA3HBIX U HEKOTOPBIX
paxooOpasHbIX (HAIIpuMep, AapHUSA, PEUHON pak).

IIpeumyuiecmaa npamozo pazgumus opzarnudmos: 1) hopMupoBaHue B3poc-
JIOM 0co01 OOBIYHO MPOXOAUT 3a 0oJiee KOPOTKHUU IIPOMEKYTOK BpeMeHu; 2) He
IIPOUCXOMUT CYII[eCTBEHHON IIePeCTPOMKY Opranus3Ma, COOTBETCTBEHHO, TPedy-
eTcsl CPAaBHUTEJNHLHO MEHbIIe SHePTruy U MUTATeIbHBIX BEIIEeCTB.

Hedocmamku npamozo pa3gumus opzanHu3mos: 1) s ocyIlecTBIeHUs
SMOPHMOHANBLHOTO PAa3BUTUA TpedOyeTcs 3amacanue OOJIBIIOT0 KOJMYEeCTBa
OUTaTeJbHBIX BeIlecTB (JKeJTKa) B AHIeKJeTKaxX Jub0 BHYTPUYTPOOHOE
BBIHAIIIMBAHNWE TOTOMCTBA; 2) B cJyuae IepeHacejieHus ob0oCTpseTcsa BHY-
TPUBUAOBAA KOHKYPEHIIUS MeXKIY MOJIOABIMU W B3POCIBIMH OCOOSMM, IIO-
CKOJIBKY OHI OOUTAIOT B OMMHAKOBBIX YCJIOBUSIX U UCIOJIb3YIOT OOII[1e NCTOUHMU-
KU IIUIIHA.

Henpamoe pazsumue, niu pa3sumue ¢ memamopdho3om XapaKTepPHO
IJIS JKUBOTHBIX, V KOTOPBIX ANIEKJeTKH OelHbI sKeJaTKom. Ilocie omiaomo-
TBOPEHHUSA B 3UTOTE€ HEJOCTATOUHO MUTATEIbHBIX BeIecTB AJA (GopMUpOBa-
HUSA Y 3apOABIIIA BCeX OPTaHOB B3POCJIOH ocobu. IlosToMy 13 AiIla BHIXOIUT
JUYNHKA, UMeIas 0ojiee IPOCTOe CTPOEHME, CO CHeINAJbHBIMU JIUYNHOY-
HBIMU OpraHaMU, OTCYTCTBYIOIIIMMU BO B3POCJOM COCTOSHUU. JIUUMHKA —
OpraHm3M, IPHUCIOCO0JEHHLIN K AKTUBHOMY IePeIBUKEHNI0, INTAHNIO, POCTY
U PasBUTUIO, HO He CIOCOOHBIN PasMHOMKATHLCA (3a PEIKUM HCKJIIOUEHIIEM).
Ha cragyy JUUYMHKY OPraHM3M PACTeT U Pa3BMBAETCS HE 34 CUeT 3aMaCHBIX
MUTATEJbHBIX BeINeCTB SAHIla, 3alac KOTOPBIX HEBEJUK, a 3a CUeT CAMOCTOS-
resbHOTO nmuTaHusA. Co BpeMeHeM JIMYMHOUYHbBIE OPraHbl 3aMEHAIOTCSA OpraHa-
MU, CBONCTBEHHBIMU B3POCIBLIM KUBOTHBIM, T. €. IIPOUCXOAUT IIPeBpaIenne
(meTamopdo03).

Meramop@o3s mpeacTaBiasgeT cob0i riIy0oKme IpPeodpa3oBaHusa B CTPOSHUU
JUUYNHKN, B Pe3yJabTaTe KOTOPhIX OHA IIPeBpAaIllaeTcs BO B3POCJILII OPraHu3M.
B 3aBucumocT: OT XapakTepa 9TUX IPeo0pPa30BaHUI Y JKUBOTHBIX Pa3JIMYAIOT
IBa TuIila MmetTamopdosa:

a) HeIOJHBIN MeTaMopP@dO03, KOTa pa3BUTHE *KUBOTHOT'O BKJIIOUAET TPU CTa-
IVU: U0 — JUYNHKA — B3POCJBIA OPTraHU3M;

0) moJIHBINM MeTaMOop(}03, KOTZa B Pa3BUTUU OpTaHM3Ma IIPUCYTCTBYET CTa-
IV KYKOJNKU: AUI0 — JUUYMHKA — KYKOJIKa — B3pocjas 0Co0b.

Paccmorpum Gosiee mogpo6Ho ux ocobenHocTu. C HenoaHbim memamoppo-
30 Pa3BUBAIOTCA HEKOTOPBIE OTPALBI HACEKOMBIX (CTPEKO3bI, IPAMOKPHILILIE,
PaBHOKDBILIbIE, TOJNYKECTKOKDBIIbIE), MBYCTBOPUYATHIE MOJIJIIOCKMU, IJIOCKIE
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lonosacmuku

VIK[-)a 3apoobiw

Puc. 57. Henpsmoe pasBuTne C HEMOMHbIM
MeTamMopO30M Ha NPUMEPE NArYLLIKM

(KpoMe DPEeCHHUYHBIX) U KPYIJbIe
YyepBU, HEKOTOpPbIe PaKOOOpasHbIe,
KOCTHBIE PBIOBI, 3eMHOBOMHBIE. JIu-
YUHOUYHAA CTAAUSA MOKeT ObITh He
IMOX0Ka Ha B3POCIYIO 0CO0b KaK
BHYTPEHHUM CTPOEHUeM, TaK u
BHEMTHUM BUAOM (puc. 57).

YacTo JUYMHKA OTJINYAETCS
OT B3POCJOH 0CcO0M HE TOJBKO II0
CTPOEHUIO, HO U II0 00pasy *KU3HMU,
croco0y IMUTaHusd, cpeae OOuTaHUA.

» 310 uHTepecHo. Hampumep, y 3eMHOBOJHBIX JUYUHKA (TOJIOBACTUK) MMEET
JKabpnl, OOKOBYIO JIMHUIO, JBYXKaMepPHOe Cep/lle, OAUH KPYyr KPOBOOOpAIleHUs,
XOPOIIIO Pa3BUTHIN XBOCT. Torga Kak B3poOCJble 0COOM IBIIIAT MMOKPOBAMU TeJia U
JIETKUMM, UMEIOT TPeXKaMepHOe CepAlle, [Ba KPpyra KpoBOOOpAaIlleHUs, ABE IMaphl
KOHEUHOCTEH U BGOJIBIIIMHCTBO OecXBOCThIE. ['0JIOBACTMKM OOUTAIOT TOJHBKO B BO-
IHOM cpejie, KOPMSATCS PACTEHUAMM, 4 B3POCJbIE JATYIIKNA — XUITHUKA KOPMATCS
HaCeKOMBIMU, CpeJla UX JKU3HU ABOMHAsA (HaseMHas U BOIHAsd).

IIpu memosmHoM Meramopdo3e 3aMeHa JUUYMHOUYHBLIX OPTaHOB HA OPraHbI
B3POCJION 0CcOOM ITPOMCXOAUT IIOCTEIIEHHO, 0e3 IMpeKpalleHns akKTUBHOTO MU-
TAaHUS U MePeABIKEHNA JUUNHKNA. ¥ HEKOTOPhIX BUIOB (UJIEHHNCTOHOTE) Pas-

BUTHE COIIPOBOMKIOaeTCA JIMHbKaMM.

IToanvtit memamopdho3 MOMOJHUTEIHLHO BKJIOUAET CTAAUI0 KYKOJIKHU, B
KOTOpOIl JMUMHKA IIpeBpalfaeTcsa BO B3pocJjoe :KuBoTHoe (puc. 58). Taxoe
pasBUTHE XapaKTEPHO TOJBKO IJIA HEKOTOPBHIX OTPANOB HACEKOMBIX (JKecT-
KOKPBLIbIEe, YeIlTyeKPhLJIble, IePeIlOHYaTOKPhIIbIe, ABYKPhLIble). IX JuumH-

lyceHuua

Camka

Pwvc. 58. Henpsamoe passutve C MonHbIM
MeTamopo30M Ha npumepe 6abo4KK

Ka mMeeT uepBeoOpasHyio (opmy.
VYV uelryeKpBLIBIX OHA HAa3bIBAETCS
r'yCeHHUIlel U mMeeT OYeHb IIPO-
croe crpoeHue. PoroBoii anmapar y
T'YCEeHUIl, B OTJIUYNE OT B3POCJIBIX
6abouek, Bcerga rpeisymuii. Ilo-
IaBJsdoIiee OOJILIINHCTBO I'yCEHUIL
KopMsATCcs JucTbaAMu. Korga ryce-
HUIBI JOCTUTAIOT OOJIBIIKNX pPas3Me-
POB, OHH HpPEeBPAIIalOTCA B KYKO-
JIOK. B cTaguu mokosImeics KyKoJi-
KM JUUYNHOUYHLIE OPraHbl IIOoABepra-
IOTCA paciany, IMocje Yero KJIeTou-
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HBII MaTepuaj U HAKOILJIEHHbIe IUTATEeJbHbIE BEIeCTBA HCIOJIb3YVIOTCH AJIs
(hopMUpOBaHUSI OPraHOB B3POCJOTO HACEKOMOTO.

YV MHOTMX BHUAOB HACEKOMBIX JIMUMHOUYHAA CTAAUSA caMasi IPOJOIMKUTEIb-
Hasd, a B3pocyasa (MMAaro) — KOPOTKAA U CAYIKUT HMCKJIIOUUTEJIbHO IJIS Pas-
MHOMEeHU.

p 310 MHTepecHo. Hampumep, y 6a60UeK IIeIKOIPs[a B3POCTIbie 0COOU He UMEIOT PO-
TOBOTO aIllapaTa, 03TOMY He MOTYT KOPMUTBCA. JIMUMHKY JOIMKHBI HAKOIIUTH JOCTA-
TOUHO ITUTATEIbHBIX BEIECTB, YTOOBI 0A00UKM CMOTJIU CIIAPUBATHLCA U OTKJIAJbIBATH
anma. [lelicTBUTEIbHO, OOJIBIIIMHCTBO CAMOK 0a00U€eK HIEJKOIPALA IIOCJIe BBIX0AA 13
KYKOJIKY JIETAIOT TOJBKO OAWH Pas, UTOOBI OTJIOMKUTH ANIla. 3aTeM OHU IIOTHOAIOT.

3HaueHnue meramopdosa IJid PasBUTHA MHOTUX BUIOB JKHUBOTHBIX OUEHb Be-
JUKO. Bo-nepavLx, TMUNHKN CAMOCTOSATEIFHO HAKAILJINBAIOT MaTepua st ¢op-
MUPOBAHUS IMOCTOSHHBIX OPIaHOB, CBOMCTBEHHBIX B3POCJIBIM 0c00sM. Bo-8mopblLx,
pasHbIe Ccpeja OOMTAHUSA, XapaKTep MUTAHUS, 00pas3 KU3HU Y JINUYNHOYHON CTa-
IV ¥ B3POCJIOI0 OPraHM3Ma CHUMKAIOT BHYTPUBUJOBYIO KOHKYPEHIIUIO. JTO CIIO-
COOCTBYET COXPAHEHUIO YNCICHHOCTH BUIOB, TAK KaK OTCYTCTBYeT KOHKYPEHI[U
3a MUy, 38 MecTa OOMTAHWSA U YCJIOBUS CYIIECTBOBAHUS. B-mpembvux, ak THBHO
IePeIBUTAIOINAACT JUUNHKA IJIS MAJOIOABUKHBIX WJIN IIPUKPEIJIEHHBIX KU-
BOTHBIX (JBYCTBOPUATHIE MOJLIIOCKM, KOPAJLJIOBBIE IIOJHIILI) CIIOCOOCTBYET pac-
CeJIeHMIO BHOA W paciiumpeHuio apeasa. CireqoBaTeslbHO, HEIPSIMON TUII Pa3BU-
THS JaeT OPraHu3My 3HAUMTEJbHbIE IPeNMYyIlecTBa B 60ps0e 3a CyII[eCTBOBAHME.

K "HemocTaTKaM HEIIPSAMOI'0 PA3BUTHUSA OPraHN3MOB MOYKHO OTHECTHU: 1) pas-
BUTIE BO B3POCJYIO 0CO0b OOBIUYHO 3aHUMAET AJUTEJbHOe BpeMsd; 2) I OCy-
mecTBiaeHUs MeTamopdosa TpedyeTcs MHOT'O 9HEePruu U IIUIIH.

s M

B MoBTOpUM rnaBHoe. IlocTaMOpHMOHAIBLHOE PA3BUTHE — MEPHUOJ KU3HU
opraHmaMa C MOMEHTAa BBIXOJa B OKPY:KaWIINyi0 cpexy mo rubemu. Pas-
JIMYAIOT ABa THUIA IIOCTAMOPUOHAJIBHOTO PA3BUTHUA: IPAMOE U HEIPIMOe
(c mpeBpameHuem, uau Mmeramopgosom). Hempamoe pasBuTue BKJIIOUYAET
CTAAWIO JUUYMHKKA U MOJKET IPOTEKaTh C HEIOJHBIM WU IIOJHBIM MeTa-
mopdosom. Ilpum HemosHOM MeTamMopdo3e JIUUYMHKA IIPEeBpaIaeTca BO
B3POCJILIN OpraHuam (SiIo — JUUYMHKA —> B3pocjas ocobb). Takoe pas-
BUTHE HaOJIOMaeTcA y MJIOCKUX (KpOMe PEeCHUYHBIX) M KPYIJbIX UepBeii,
JBYCTBOPYATHIX MOJIIIOCKOB, HEKOTOPBHIX PAKOOOPA3HBIX M HACEKOMBIX,
KOCTHBIX PbIO M 3¢ MHOBOAHBIX. IIpu mosHOM MeTamMopdose JUUMHKA IIpe-
BpallfaeTcsa B KYKOJKY (AHI0 — JUUYNHKA — KYKOJKa — B3pocias 0co0b),
a M3 Hee BBIXOAUT B3POCJbIN opranudM. CTaguda KYKOJKHU IIPUCYTCTBYET
B JKM3HEHHOM ITUKJIe HEKOTOPBLIX OTPSJOB HACEKOMBIX ($KECTKOKPBLIbIE,
YelryeKpbLiIble, IePelnoHYaTOKPhLIbIE, IBYKPBLIbIE).
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? Mposepum 3HaHUA }

Kniouesblie Bonpockl. 1. [ante onpegeneHve MOHATUSA «MOCTAIMOPUOHANIBHOE Pa3BUTUE>.
2. Kakue Tunbl MOCTIMOPUMOHANBHOrO pPas3BUTUS XapakKTepHbl AJ1S XMUBOTHbIX? YemM OHu
pasnuyaiotca? 3. YKaxute npeumMyllectBa M HELOCTaTKM MPSMOro pasBUTUS >KUBOTHBIX.
4. N3 npennoxeHHOro nepedHs BbIGEPUTE XMUBOTHLIX C MOJSIHBIM MPEBPALLEHVEM: NAryLUKa,
fllepuua, KanyctHas 6ensiHka, KOMHaTHas Myxa, ycTpuua, MamcKuii XXyK, MeLOHOCHas nyena.

CnoxHble Bonpochkl. 1. [na Kaxgoro Tvna nocTaMOépuoHanbHOro pas3suTus nogbepute npeg-
CTaBUTENEN XUBOTHBIX, AJ1 KOTOPbIX OH XapakTepeH. Tunbl pa3sutua: 1 — npsmoe, 2 — He-
npsMoe. XKMBOTHbIE: LUyKa, Nepnosuua, [OXOEBOM 4YepBb, NAryLUKa, ackapvaa, npynoBuk,
fllepuua, CTPeKo3a, aucT, BOSK. 2. Kakune yTBepxXaeHus ABAAOTCA BEPHbIMU: 1) OHTOreHe3 —
npoLecc BHYTPUYTPOOHOIO Pa3BUTUS XMBbIX OPraHM3moB; 2) MeTaMopdo3 — NpoLecc npespa-
LLIEHNS NINYMHKK BO B3POCNYHO 0CO0b; 3) FOfI0BaCTK — NMYMHOYHANA CTaans pPasBuUTUA NArYLLKK;
4) obpas3oBaHWe NfaUeHTbl XapakTepHO Ana SUUeKnapyLyx >XXMBOTHbIX; 5) B OHTOreHese
BbIAENAT 9MOPUOHANbHBIA UM NOCTIMOPUOHANbHBIA  3Tanbl; 6) BHYTPUYTPOOHOE pa3Bu-
TWe 3aKaH4MBaeTCs BbIXOLOM OCOGM U3 ANua; 7) MOCTIMOPMOHANbHBIA 3dTan Ha4MHaeTcs
C OnnogoTBopeHns?

§ 35. OHTOreHe3 yenoseka

B BcrnomHUTe, Kakue 3Tanbl BKIIOYAET OHTOMEHE3 Y XMBOTHbIX. Kakue cTagum passuTus
npoxoauT 3apopbi? Kakue Tunbl MNOCT3MOPUOHANBHOIO pPa3BUTUA XapakTepHbl [Ans
XXWUBOTHbIX?

®m Kak Bbl gymaete? VIMEKTCA N1 OTINMYUTENbHbIE OCOGEHHOCTM B OHTOreHe3e YenoBeka Mo
CPaBHEHUIO C XMBOTHLIMA?

B Bbl y3HaeTe, Kak npoTeKaeT 3IMOPUOHASIbHOE pa3BUTUE YerioBeka, Kakue (hakTopsbl
OKpYy>XaroLLiell cpefibl OKa3blBaOT BAMSIHWE HA Pa3BUTME 3apofbilla, Kakve CTaguu BblgensioT
Ha aTane nocT3MOPUOHANBHOMO Pa3BUTUS YESIOBEKA.

IToxoBhIe KJIETKH uYejgoBeKa. B Kypce Omogorum 9-ro KJjacca BBI IIO-
3HAKOMUJINCH CO CTPOEHUEM JKEHCKOHM M MYKCKOHM IIOJIOBBIX CHCTEM Ue-
JIOBEKA U C MPOIECCOM CO3PEBAHUA IIOJOBBIX KJIETOK — SAWUIEKJIETOK U
cuepmaTo3onsoB. OHU MMEIOT TAKOe K€ CTPOeHNe, KAaK U II0JOBbIe KJIET-
Ku MiIekonurawoiux (cm. puc. 44, 45). BecmomHuUM mporecc mx obpa-
30BaHUI.

Oco0eHHOCTHI0 00Pa30BAHM ANIEKJIETOK ¥ UeJI0BeKa ABJIIETCS TO, UTO OHU
3aKJIabIBAIOTCS B BUJE€ MATEPUHCKUX KJIETOK-IIPEIIIIeCTBEeHHUIL IIPU PA3SBUTUL
ANYHNUKOB y ILJIOJa HA sMOpHoHaJbHOM 9Tame. C HacTyILJIeHueM II0JOBOI 3pe-
JIOCTH MPOUCXOAUT IOOUepeaHOe CO3PeBaHNe ANIEeKJIeTOK C MHTePBAaJIOM IIPU-
MepHO B 28 gHell — MeHCTpPyaJbHBIN ITuKJ. Ha MoJTHOIIEHHOCTEH cO3peBaloIeii
AUIEKJETKN, €e JKM3HeCIIOCOOHOCTh MOTLYT BJMUATH KaK (PaKTOPhl BHEIIHE
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cpelbl, TaK U BHYTPUKJIETOUHBIE MeXaHU3MbI. HecospesBias uau ocyabieHHAsA
ARNEKJeTKAa YacTO CTAHOBUTCSA HNPUUNHON OecHIonus.

IIporecc hopMUPOBAHUA CIIEPMATO30UI0B B CEMEHHUKAX MYKUYNHBI HAUU-
HaeTcs ¢ mepruojia MOJIOBOTO CO3PEBAHUSA U IMIPOUCXOAUT IMIOCTOSHHO B TeUeHME
BCEH JKU3HU.

B ampax KJeTOK Tejia uejioBeKa cojep:kuTcsa 1mo 46 xpomocom. M3 HuX
44 XpPOMOCOMBI OMMHAKOBBLI YV MY:KUUH U KEHIIUH — 9TO COMAMuUUecKue
Xpomocomvl, KOTOpPbIe O0ecIeurnBAIOT IIPOSIBJIEHME OCHOBHBIX IIPOIIECCOB
JKUBHeIesaTeIbHOCTH. [[Be Apyrue — 5TO Nn0Jl08ble XPOMOCOMbL, OTIPEIEIIAIo-
e IIoJI opraHmsMa. ¥ MY:KUHH 3T0 X- 1 Y-XPOMOCOMBI, a V KEeHIIIUH —
IBe X-XpoMmocoMbl. B mTore o0Illee KOJMUECTBO XPOMOCOM B KJIETKaX TeJja
MY:KUYnHBI cocTaBaseT «44 + XY», a y :KeHIMUHBI — «44 + XX». B aapax
TIOJIOBBIX KJIETOK UeJIOBEKA cofmepsKuTcs mo 23 xpoMocombl. COOTBETCTBEHHO,
HA0Op XPOMOCOM B MOJIOBBIX KJETKAX MY:KUMHBI — «22 + X» u «22 + Y»,
a y JKeHIUHBI — TOJbKO «22 + X». CoueTaHue IIOJOBBIX XPOMOCOM B 3U-
roTe ompenessaeT moJ OyayIinero pebeHKa.

OnToreHes uejoBeKa, KaK M KMBOTHBIX, BKJIIOUAET aABa 9Tama: 1) aMOpuo-
HaJIbHBIN (BHYTPUYTPOOHBII); 2) IIOCTOMOPHUOHAIBLHBIN.

IMOPHOHANBHBIN (BHYTPUYTPOOHBIIT) 3TAIl OHTOTeHEe3a — Pa3BUTHE YeJIO-
BeKa oT 00pasoBaHUA 3UTOTHI [0 POMKAEHHUA. B HeM pasjanyaroT TPU MEePHo-
la: HavaJIbHBIN, 3aPOABIIIEBbI, IIJOJHBINA. 3apOAbII YeJOBeKa 0 3aBepIiie-
HUA (OPMUPOBAHUA 3aYaTKOB OPraHOB HA3BLIBAIOT SMOPMOHOM, & MOCJIE BTOTO
BILJIOTH 0 POKAEHUSA — ILJIOTOM.

Hauwanvnoi nepuod pyaurcad OoT o0pasoBaHUA 3UTOTH 4O (PopMUpOBA-
HuA O0aacmoyucmyl (5—6 gHeii). OMIOLOTBOPEHNE Y MKEHIIMUHBI IPOUCXOIUT
B MaTOYHOU TpyOe, Iocjie uero oOpasoBaBINASCSA 3UTOTa TPOAOJIKAET ABU-
JKeHHe II0 MATOYHOM TpyOe B CTOPOHY MAaTKMH. OTOMY CIIOCOOCTBYIOT COKpa-
IIeHUsS MBIIIIEYHOTO CJ0SA TPYObl M ABUMKEHUA pecHuYeK snurtenusa. [lura-
HUe 3UTOTHI OO0 BHEAPEHUS B MATOUHYIO CTEHKY OCYIIECTBJISIETCS 3a CUerT
JKeJITKa, B COCTaB KOTOPOTO BXOAAT OEJIKU, KUPHI, MUHEPaJbHbIE COJIH,
BATAMUHBI.

ITocse ommomorBoperus (uepes 24—30 u) HaumHAETCA OpoOeHUEe BUTOTHI.
ITepBoHauanbHO d>MOPUOH IIPEACTaABIAET COOOU ITapoBUAHOE 00pas3oBaHIUeE U3
MJIOTHO TPUJEraminux APyr K Apyry 12—16 GiacTomMepoB, JUIIEHHOE IO-
JIOCTH.

K 5—6 gHio pasBuTusa [apoOAInuiicas sSMOpPHOH QopMHUpPYeT O0.1acmo-
yucmy — CTaAuWIo 3apPOABIIIA, OTJNYAIOIIYIOCA OT GJIACTYJIBI U XapaKTePHYIO
TOJBKO AJA IJIAlleHTAaPHBIX MJIEKONUTAIOIINX. BJIACTOIMCTA IIPECTABIAET
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OnnopoTBopeHne 1 oeHb 5 nHen 10 gHen
ANLEKNETKN 3uroTta BnactouuncTa [acTpyna

o I
4 Hepenu 5—6 Hepenb 8—10 Hepenb 11—12 Hepenb
Hauano MosiBnsatoTCA 3a4aTku Mnog HaynHaet MosiBnstoTCA 3a4aTkm
opraHoreHesa PYK 1 HOT, cepaue  OBWUratbCsl, pa3BMBaeTCa  Horten un 3ybos,
Ha4YMHaEeT nynbCUpoBaTb rONoOBHOM MO3r OCHOBHbIE OpraHbl
cchopMUpOBaHbI

)
- ¥
16 Hegenb 18 Hepgenb 7 mecsiLueB 9 mecsiueB
Mnopn, PocT nnopa 3aBepLuatoLmi Poxpexne
ObICTpO pacTer, pocturaet 20—25 cm, nepuos yernoBeka
ABUraeT pyykamm macca 250—300 r pasBuTUS

Puc. 59. Ctagnm aM6proHanbHOro pa3BuTUsA HenoBeka

€0001i TTOJIBIH IITap U3 HAPYIKHOI'0 CJI0s KJIeTOK — 6JIaCTOMEPOB U PACIOJI0KEeH-
HBIX BHYTPHU U IPUKPEILIEHHBIX K OJHON M3 CTEHOK Iapa KJIeTOK BHYTPEHHEro
caoda (puc. 60).

Baacromucra momagaeT B MaTKy, I'ie OKOJIO ABYX MHEN HAXOAUTCSA B CBO-
0OMHOM COCTOAHUMU. B mambHeleM HAPYKHBIN CJI0H KJIETOK (GOPMUPYET Hajlb-
IeBUIHbBIE BHIPOCTHI, 00ecIIeunBaoIe BHeAPeHMe OJIACTOIUCTHI B CIUBUCTYIO
ob6osouky maTtku (puc. 61). ITocse 9Toro HauMHAETCSA 3aPOBIIIEBBI TIEPUO/T.

3apodviutesulil nepuod — Iepuol OT BHeAPEHUS OGJIACTOIVICTHL B CTEHKY
MaTKHU 10 (hOpPMUPOBAHUSA y SMOPMOHA 3aUaTKOB OCHOBHBIX OPraHOB M WX CU-
crem (oT 7 mHe# m0 8 Hemesn).
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Ombpuobnact MonocTb MaTku

OHOomeTpuii
BHyTpeHHAA

KNneTo4yHad
Macca

Kanunnsapsi ManbueBuaHble | oes

s TpodhobnacT
b= (HapyxHbI i
. KNEeTOYHbIN Crown [ x
GnacTouuncTbl) :
Tpodpobnact
1 2
Puc. 60. CtpoeHwve Puc. 61. BHegpeHve 6nactouncTbl B CTEHKY MaTKu:
651aCTOLMCTbI 1 — Ha4ano; 2 — 3aBepLueHne

Ilocne BHegpeHUA B 3MOpHMOHEe HauwHaeTcA cragud zcacmpyasayuu. O6-
pasyioTcsa 3apOABIIIeBble JUCTKU: dKTOAepMa, SHTOAepMa m MesozepMa. 3a-
TeM cJenyeT MEepHo 3aKJaJKM 3aUaTKOB OCHOBHBIX OPTaHOB U UX CHUCTEM —
2ucmo- u opzanozene3. Tak y BOCbMUHEIEIHHOTO 9MOPHOHA IIPU AJUHE OKO-
g0 40 MM 1 Macce IOPALKA D I' yoKe MMEIOTCs IIOUTH BCe CTPYKTYPHI Teja
YeJIOBeKa.

K xoumy 2-ro mecsma sMOpuOH IIproOpeTaeT 4epThl BHEIIIHEro CXOACTBA C
YeJI0OBEKOM 1, KaK OTMeYajoCh, Ha3bIBaeTcA nodom. C 5TOro MOMEHTA HAUMHA-
eTcs IJIOAHBIN TIepPHoZ.

IInodnwiil nepuod piaurcs or o6pasoBaHUA IyIoga 1 (GOPMUPOBAHUSA IIJIa-
IeHTHI 10 pokaeHus (oT 9 1o 40 Hemgenb). MeTaboau3M ILI07ja OCYIIECTBIAETCS
yepes ILJIAIEHTY, ¢ KOTOPOM OH CBsS3aH IMYMOYHBIM KaHATHUKOM (IIyIIOBWHOM)
(cm. puc. 59). B niameHTe nMe0TCa KPOBEHOCHBIE COCYAbI, 00ecIIeunBalioniue
ILIaleHTapHoe KpoBooOparinenue. Uepes CTEHKN KPOBEHOCHBIX KAIMJLISPOB
1 BOPCHHOK IIJIaIl€HTHI HNAET 06MeH rasaMmy M IIUTaTeJbHBIMHM BellleCTBaMN
MeXKAy OpraHM3MaMu MaTepu U ILrofa. KpoBb MaTepu U ILJIOAA HUKOTIA He
CMeIBaIoTCH.

O6mIasa IPOmOJIMKUTEIbHOCTh, OepeMeHHOoCcTu cocTaBisger 270—280 mueit
(10 nyHHBIX MecdAleB). K MOMEHTYy pOKIeHHusS IJOA B CPegHeM BECHUT
3—3,5 xr u umeet poct 50—55 cm.

BausHue ycioBUil OKpYysKalolieil cpeasl HA BHYTPUYTPOOHOE pa3BUTHE
pebenra. PasBuTue opranmama dUeJoOBeKa IIPeACTaBJIsdAeT COO0M CJI0MKHOe
coueTaHmne TaKUX IIPOIIECCOB, KaK JejleHNne KJIETOK, UX IMepeMellleHre 1 B3au-
MogelicTBUe, 00pasoBaHre TKaHel WM OpraHoB. JIo6oe HapylleHHe dTUX IIPO-
IIeCCOB MOJKeT BBI3BATH NOPOKU pa3éumus dMOpPHOHA WM TjIoxa. Takme



158

maea 3. PaaMHoOXeHue u uHauneuayasibHoe pa3eutue opraHn3mos

HapYIIIeHUs MOTYT BO3HUKATH IIOJ] AEWCTBUEM PAa3JIUUYHBIX ITOBPEKIAIOIIUX
daxTopoB. K darTopam pucka pasBUTHUSA BPOKIEHHBIX ITOPOKOB OTHOCSTCS:
MOHUBUPYIOIee N3JIyUueHre, BUPYCHbIE U OaKTepuaabHble MHPEKIINN, TaTOreH-
Hble MUKPOOPTaHU3MbI, TeIbMUHTHI, HEKOTOPHIE JeKapCTBeHHbBIe IpernapaThl,
aJIKOT0JIb, KYPeHUe, HAaPKOTUKU, HeJOCTATOUHOEe IUTaHUe, IPOo(hecCroHaTb-
HbIe BPEIHOCTH, IO3JHUII MaTepPUHCKUII BO3PACT, HEJOCTATOUHBLIN MeIUITNH-
CKUU KOHTPOJIb.

Hapymienus B pasBuUTHHM dYallle BBISBIBAIOT Te (PAKTOPBHI, KOTOPLIE Ieii-
CTBYIOT B OIIpeJleJIeHHbIe Kpumuueckue nepuodvl, KoTaa dSMOPUOH WU ILIOJ
MaKCUMaJbHO YYBCTBUTEJbHBI K KOHKDPETHBIM BO3AEHCTBUAM. ¥ YeJOBEKa
KPUTUUYECKUMHU IIePUOJaMU dMOPUOHAJIBHOTO PA3BUTUA SABJIAIOTCA: OILJIOLO-
TBOPeHUE; BHeAPeHUe OJIACTOIMCTHI B CTeHKY MaTKu (7—8-i1 meHs amOpuore-
Hesa); pas3BUTHE KOMILIEKCA OCEeBBLIX OPTaHOB U IIJIalleHTHI (3—8-a Hemen);
pasBuTue rosoBHOro Mosra (15—20-a Hemenn); opMUpPOBaHME OCHOBHBIX CH-
cTeM OpTraHu3Ma, B TOM YHCJIe T0oJIoBol (20—24-a memenn).

ITocToaMOpHOHANBHEBII 3TAll — Pa3BUTHUE YeJIOBEKA OT POXKIAEHUSA IO CMep-
™. B HeM pasjnualmT TPU Nepuojia: I0OBEHUJbHBIN, ITyOepTATHBIN, IIE€PUOL
CTapoCTH.

HOsenunvrovlii (dopenpodykxmueénsvlii) nepuod — HAUYWHAETCA C MOMEH-
Ta POKIEHUS W IPOJOJI’KAaeTcd M0 IIOJOBOTO cos3peBammusA. IJiaBHas 0coOeH-
HOCTh IIe€proja — 5TO aKTHUBHBIM POCT M pPa3BUTHUE. Y UEJOBEKa BTO IEPUOJ
JIeTCTBA, KOTOPBIN IJINTCS O OKOHUAHUS IIOJPOCTKOBOrO Bosdpacra. Ha saTom
aTame opraHmsMy TpebyeTcsa TOCTATOUYHOE KOJIUUECTBO MUTATEIbHBIX BEIECTB
¥ BUTAMUHOB.

ITy6epmamHuuiii (penpodykmuénsviii) nepuod — IepUOL 3PEJIOCTH.
Y pasHbBIX JIOJei sTOT Bo3pacT BapbupyeT oT 14—16 u mo 55—60 ger. Ha-
CJIeICTBEHHbIE 0COOEHHOCTHU y Ka'KIOT'0 UeJOBeKa MHIAUBUAYAIbHBI, II09TOMY
CJIOKHO 0003HAUUTH UETKUE T'PAHUIIBI. B 5TOM mepumoje MPOXOAUT OCHOBHOM
SKM3HEHHBIN 9Tall, B TOM UYHCJe BOCIIPOM3BeIeHIEe IIOTOMCTBA, €T0 BOCIIUTAHIIE
u o0yueHme.

Ilepuod cmapocmu (nocmpenpodykmuénslii) — 3aKIIOUUTEIbHBIN sTAIl
B JKM3HU Ka’KJIOT0 YeJoBeKa, KOTOPBIA 3aKaHUMBAETCs cMepThio. JItoau B mMoJI-
HOMl Mepe IIO3HAIOT BCIO CYTh JAHHOT'O dTAlla, IOTOMY UTO CTApeHUE IIPOWC-
XOIUT IIOCTEIIeHHO, CMEePTh TaKiKe HACTyIlaeT He MTHOBEHHO, €CJIU T'OBOPUTH
O ecTecTBEHHOII cMepTHu. UTO Ke HMPOUCXOJUT B OPraHM3Me B 9TOT Iepuon?
IIpesxnme Bcero, B opranmsMe 4eJOBeKa CHUIKAETCSA MHTEHCUBHOCTL OOMeHa
BemiecTB. VI KaK CJleACTBUE, IPOUCXOAUT HApPyIIeHUe pAga (hU3UOJOTHUUE-
ckux (yHKIUA. [JaHHBI mepuoj 3aBepIlIaeT IIOCTIMOPHOHAJIBLHOE PAa3BUTHE
YeJIoBeKa.
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B [oBTOpUM rnaBHoe. OHToreHes uejgoBeKa BKJIOUAET JBA dTala: 9M-
OpPUOHANBHBINA U IMOCTIMOPMOHAJIbHEIN. Ha sMOpMoHaIbHOM 9Tame pasJii-
YaloT TPU Mepuoja: HauaJbHBINA, 3apPOABIIIEBbIl, IIJIOTHBII. B HaUaIbHOM
Iepuoje MPOUCXOMAAT IIPOIEecChl 00pasoBaHUSA OJACTOIMCTHI M3 3UTOTHI.
B zapogpiiiieBoM mepuoze 06J1aCTOICTa BHEAPAETCA B CTEHKY MATKU U II0-
CTeIleHHO IIpeBpaIaeTcs B 0. [IIOAHBIN Tepruoa — 9TO MEePUO PasBU-
TUA IJIofa A0 PoKAeHUs. [[ocTaMOPHMOHANBHBIN 3TANl — PA3BUTHE UEJIO-
BeKa OT poskAeHUus q0 cMepTu. OH BKIOUAET TPU IIepHoa: I0OBEeHUIbHBIN,

my0epTaTHBIN, IEPHUOI CTAPOCTH.

? MMpoeepum 3HaHUA ]

Knrwoueble Borpocskl. 1. YKaxute npogosmkutesibHOCTb 3MOPUOHANbHOrO nepuoda passuTus
yenoseka: 20 Hepenb; 28 Hepenb; 40 Hepenb; 45 Hepenb. 2. MNoveMy 6epeMEHHON XEHLLMHE
NpoTMBONOKa3aHo KypuTb? 3. Ha3oBuTe nepuodbl SMOPUMOHANBHOrO M NOCT3IMOPUOHANBHOMO
3TanoB OHTOreHe3a 4YenoBeka.

CnoxHble Borpocbl. 1. Kak ycroBusi XW3HW MaTepu BAMSOT Ha (HOPMUPOBaHWE U pas-
BuTMe nnofa? Kakve hakTopbl HaLLei XMU3HW MOTryT MOBNUSTL Ha 300POBbEe GyAyLUMX LeTen?
2. Kak Bbl MOXeTe OGBbSCHWUTb BbIPAXEHWE «OCO3HAHHOE MAaTEepUHCTBO M OTLIOBCTBO»? YTO
Takoe nnaHupoBaHue 6epemMeHHOCT? Kak OHO Croco6CTBYeT POXAEHUIO 3A0POBOro pebeHka?

(I'IOII,BELIEM I/ITOFI/IW

Js »KUBBIX OPTaHU3MOB XapaKTePHBI ABa THUIIA PA3MHOMKEHUS OPraHU3-
MOB B IIpupoje — 6Geciiojioe U MMOJ0BOe. Becmosoe pasMHOMKeHNE MOYKET OCy-
IeCTBJISATHCA AejeHueM KJETKU, IIOYKOBaHmeM, CIlopooOpasoBaHmeM, (par-
MeHTaIueil u BereTaTuBHO. IIpuW MOJI0OBOM pasMHOMKEHUHU HabOI0maeTcs IIo-
JIOBOII TpoIiecc, opMaMy KOTOPOTO SABJIAIOTCS KOHBIOTAIIUS U KOMYJISITH.
MysKcK1e raMeThbl 00pas3yIoTcs B CEMEHHUKAaX, sKeHCKue — B AnYHUKax. Ilo-
cje oceMeHEeHUs MPOUCXOAUT OIIoAoTBopeHre. OHO MOKeT OBITh Hapy:KHOe
(B BOAHOII cpejie) UM BHyTPeHHee (B MOJIOBBIX IIyTAX caMKu). Ocoboit hopmoit
TIOJIOBOTO TIpOIlecca SABJSeTCS HapTeHoreHe3 — pasMHOKeHure 0e3 OILIOAOT-
BOpEHUA.

IIpu pasMHOKEHUU pacTeHHIl IPOUCXOAUT UepeqoBaHme 0ecIoioro W mo-
JIOBOT'O TIOKOJIeHU. Becmosioe mokoeHne o6pasyeT CIopbl, U3 KOTOPHIX PAa3BU-
BaeTCcs I0JIOBOE ITOKOJIeHME. ¥ IMOKPBITOCEMEHHBIX ITOJOBOE MTOKOJeHMe TIpe-
CTaBJIEHO TBLIBIIEBLIM 3€PHOM, COAEPIKAIINM JBA CIEPMUA, U 3aPOABIIIIEBBIM
MEIIKOM C OZHOI AUIEeKJeTKOH. ITocie onblIe s IPOUCXOAUT IBOMHOE OILJIO-
IOTBOPEHNE C yUYaCTUEM ABYX crepMueB. 13 3uroTsl obpasyeTcsa 3apoabIIl, 13
ceMs3auaTKa — ceMsA, a U3 3aBA3U — ILIO/.
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B xome sBoSIONUM ITPOUCXOAUIIO YCIOKHEHNE OpraHms3aIuu 6ecrooro mo-
KOJIEHUS, TOT[]a KaK CTPOEHMEe MOJOBOT0 MTOKOJEHUS YIIPOIAJIOCH.

OHTOTeHe3 y *KUBOTHBIX BKJIIOUAET [Ba dTalla: SMOPUOHAJIBHBIN 1 TOCTAM-
O0puoHanbHBIN. Ha sMOpHMOHATBHOM dTalle BBHIAEIAIOT TPU CTaAuu: ApobJeHue,
racTpyJadAlus, TUCTO- U opraHoreHes. [{pobieHue 3aBepinaeTcs odpasoBaHmueM
OJTHOCJIOTHOTO 3apojbIiia — 06JacTyiibl. B pesysbrare racTpyadanuu obpasy-
eTCA NMBYXCJOWHBIA WM TPEXCJOUHBIN 3apOABINI — TacTpyJsia. HapysKHBIHN
3apPOABINIEBLIN JUCTOK HasbIBaeTCsS 9KTOIAepMa, BHYTPEHHUII — 9HTOJepMa,
MeXKIy HUMHU HaXOoAuTcsA MeszoAepMa. Ha HauaabHOM cTaguu TUCTO- U OPTaHO-
remesa obpasyeTcsa HeHWpyJa, B KOTOPOIl M3 3apOJbBIIIEBLIX JUCTKOB BHaUaJe
¢dopMuUpyOTCA OCeBbIe OpraHbl (HepBHaAA TPyOKa, Xopja, MUIleBapUTEIbHAA
TpyOKa), a 3aTeM BCe OCTaJbHBbIEe TKAHU U OPTaHHI.

ITocTambproHaTbHOE PA3BUTHE ¥ JKUBOTHBIX MOKET OBITH IIPAMOE UJIU He-
npsamoe (¢ mpeBpalleHneM, uiau Meramopdosom). IIpsmoe pasBuTue y mo3BO-
HOUYHBIX IPOUCXOAUT 0e3 JUUMHOYHOM cTagnu. Henpsamoe pasBuTie BKJIOUYAET
CTaAUI0 JUUMHKN W MOJKET IIPOTEeKaTh C HEMOJHBIM WJIN IOJIHBIM MeTaMop-
¢oszom. IIpu HemomHOM MeTamopdose JMUMHKA IIPEeBPAIAETCS BO B3POCJBIN
OpraHms3M: SAUI0 — JUYUHKA — B3pociyaa ocobb. Ilpu mosHOM IpeBparieHuu
JUYMHKA IIpPeBpariaeTca B KYKOJKY: ANII0 — JUUYMHKA —> KYKOJKa — B3POC-
Jasg ocobb.

OHTOTeHe3 ueoBeKa, KaK M KHUBOTHBLIX, BKJIIOUAET JBa dTara: sMOpHO-
HaAJbHBIA U MOCTAMOPUOHANBHEIN. Ha sMOpPHMOHAIBEHOM dTalle Pa3jinvyaioT TPU
nepuojia: HayaJbHBIN, 3aPOABIIIIEBHIH, IJIONHBIH. B HauaapHOM Iepuoze Impo-
UCXOIAT TpoIlecchl oOpasoBaHWA OJACTOIMCTHI U3 3UTOTHI. B 3apoAbIIIIeBOM
mepuoze 06JacTOIMCTa BHEAPSAETCS B CTEHKY MATKU UM IIOCTEIIEHHO IpeBpaIia-
eTcd B wioA. ILmogHBIN TTepuo — 9TO IMEePUOoJ PAa3BUTHUA MJIOAA A0 POKICHUA.
ITocTaMOpHMOHANBHEII STall — 5TO 9TAIl PA3BUTUA UEJOBEKA OT POKIACHUIS
no cmeptu. OH BKJIOYAeT TPU IIEPUOJa: IOBEHUJIbHBIN, ITyOepTATHBIA, IIe-
PHOJ CTapOCTH.



[naBa

Bup
n nonynaynsa

Bb1 y3HaeTe:
® KpuTepun BUAA;
® OCHOBHbIe CBOVCTBA MOMNynsaynu;
® KakoBa CTPYKTypa rornynsyuu.

Bbl Hay4uTecCh:

® [1POBOAUTbL CPABHEHWE Pa3HbIX BU[OB OPraHu3MOB 10 PasHbIM KPUTEPUSIM;

® [1POrHO3MPOBaTh AaslbHeliluee pa3BuTne NonynauwMi No ux CBOVICTBaM;

® /ICr0/1b30BaTh MPUOBPETEHHbIE 3HAHUS O BUZax u NOMynauMsxX Ans npaBuiibHOro oT-
HOLLIEHUSI K HUM.

B manHoOIi ryiaBe BbI y3HaeTe, UTO BUJ KaK OMOJOrHUYECKas CHCTeMa BKJIIO-
yaeT ocobeil, CXOOHBIX II0 pAAy KpurepueB. CTPYKTYPHOU eIMHUIEH CY-
IIeCTBOBAHUA BHUIA B MpeJeliax apeaja ABJAETCA IMOMYyJANNA. BbI U3yUyuTe
CBOMCTBA M THUIIBI CTPYKTYPBI HOMYJIAINII. ¥Y3HaeTe, UTO HAa OCHOBAHUU WH-
opmamum 0 CBOMCTBAX U CTPYKTYpPE MOMYJIAIUA YEJOBEK MOYKET COCTABJIATH
MIPOTHO3 JaJIbHEHINero M3MeHeH!Us ee UNCJICHHOCTU. OTO JaeT BO3MOKHOCTDH
IPaBUILHO IIJIAHNPOBATHL MEPONPUATHUS II0 B3AUMOIENCTBUIO C IIOIYJIAIHEN:
WCII0JIb30BATH €€ IJIA CBOUX IeJiell WM apryMeHTHPOBAaHHO 000CHOBATHh MePhI
0 OXpaHe.

§ 36. Bug — 6uonoruyeckas cucrema. Kputepum suga

B BcrioMHMTE, YTO Takoe BUA Kak CTPYKTYpHasi eAvHMLA XUBOW NPUPOLBI.

B Kak Bbl gymaeTte? Yto 06beOMHAET OpraHvMambl B ogvH Bua? [OCTaTtoyHO NM Afa 3Toro
O[HOrO Kakoro-To npusHaka? ovemy Bbl Tak cuyuTaeTe?

B Bbl y3HaeTe O Kputepuax Buaa U UX OTHOCUTENbHOM XapakTepe, O Buaax-sHOeMukKax u
BMaax-kocMononutax.

ITouatue Buga Kak ¢GopMbI CylIeCTBOBAHUSA KU3HU. [Ipy M3yuyeHUU MHO-
roo0bpasus PacTUTEJLHOTO M JKHUBOTHOTO MHpa B 7-M M 8-M KJjaccax BEI II0-
3HAKOMMUJINCH C IOHATUEM BHUJa KaK TAKCOHOMUYECKOU emuHuUIleii. Bo BBexe-
HUU K JAHHOMY ITIOCOOMIO0 TOBOPHUJIOCH O TOM, UTO *KM3HL HA IJIaHeTe 3eMJIs
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o

peACTaBasAeT cCOO0 COBOKYIHOCTH COIMOJUMHEHHBIX OMOJOTUYECKUX CUCTEM,
pasanuaionuXcsa Mo ypoBHIO opranusanuu. OIHNM 13 YPOBHEHN opraHmnaaiiun
SKUSHU SABJIAETCS NONYAAYUOHHO0-6ud080ll. B nanHoM maparpade Bam mpecTo-
UT TO3HAKOMUTHCS C MOHATHEM BHIA KaK (POPMBI CYII[eCTBOBAHUS JKUSHU —
OMOJIOTUUECKOI CUCTEeMBI, IPEeACTABIIIONIel MOy ISIINOHHO-BUJOBOI YPOBEHD
opraHusaIuu KU3HU.

CorsiacHO OMOJIOTMUECKOM KOHIIEHIIUY, BUJ pacCMaTPUBaeTCsd KaK pPerpo-
IYKTUBHO 3aKPbITas OMOJIOTHUECKAasA CUCTEMA JKUBOUM MPUPOILI, COCTOSIIAA U3
OTHOCHUTEJIbHO M30JUPOBAHHBLIX I'PYIII 0CO0eH — MOMyJIAUi, KOTOPbIE€ CIIO-
COOHBI CKPEIUBATLCA MEXKIY COOOI.

Bud — COBOKYIIHOCTBL 0c00eii, 00J1aaioIuX HaCJIeACTBEeHHBIM CXOJICTBOM
mo MOpPGhOoPU3NOIOTUUECKUM, OMOXUMUUECKUM, DKOJIOTO-Teorpa)uuecKuM U
reHeTUUYEeCKUM IIPpU3HaKaM, CIIOCOOHBIX CBOOOJHO CKPEIMBAThCA MeXK Iy co00it
U JaBaTh ILJIOJOBUTOE IIOTOMCTBO.

I Toro 4ToOBbI OTHECTH 0CO0ei K OAHOMY M TOMY Ke WJU K PasHBIM
BUJAM, UX CPABHUBAIOT MEXKIYy CO0O0M IO PALY ONpemeleHHBIX XapaKTepPHBIX
MPU3HAKOB — KPUTEPUEB.

Kpurepun Buma. Kpumepuem 6éuda Ha3BIBAIOT COBOKYIIHOCTH XapaKTep-
HBIX OSHOTUIIHBIX MPU3HAKOB, II0 KOTOPHIM 0COOM OJHOTO BHJA CXOXKU, a 0CO-
O0M pasHBIX BUIOB PA3JIUUYAIOTCA MEXKAYy co00ii. EAuMHCTBEHHOIO KpUTEpuHd,
MO3BOJISIIONIET0 Pas3jinvyaTh BUIbI, He cyllecTByeT. IloaTomMy mcciaemoBaTeIsIM
Bcerga MPUXOIUTCS I0JB30BAThCS KOMIIJIEKCOM Pa3HBIX KpuUTepueB. B coBpe-
MEHHOI OMOJIOTUUN BBIJEJISIOT
cJenyIoIle OCHOBHBIE KpPUTe-
puu Buaa: MOpPQOJOTUUYECKU,
GUBUOTIOTUUECKUI, OHMOXUMU-
YeCKHUM, TeHeTHUYeCKUii, 3KO-
JIOTUYECKUH, reorpadmuecKuii.

Mopgonozuueckuii kpume-
pull oTpasKkaeT COBOKYIHOCTb
XapaKTepPHbBIX IPU3HAKOB BHEIII-
Hero crTpoeHus. Hampuwmep,
BUALI KJIeBepa pPasIndyarTCs
IO OKpacKe COIIBeTuii, (popme
U OKpacke JuctbeB (pumc. 62).
I9TOT KPUTEPUH OTHOCUTEJb-
HbII. B mpemenax Buga ocobu

X - f

=

Knesep nonsy4un Knesep ropHbi

Puc. 62. Mopchonormyeckme pasnmums pasHbix MOryT 3aMETHO pPasjaniaThCHA
BMIOB Knesepa 10 CTPOEHUIO B 3aBUCUMOCTH OT
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Puc. 63. BHeluHWe pas3nuuusa camLoB M CaMOK — [0Ka3aTeNlbCTBO OTHOCUTENbHOCTU
MOPONOrM4eckoro KpuTepms

moja (nos080it dumoppuim), CTafuu Pa3BUTUS, CIIOCO0a PABMHOMKEHUA, YCIO-
BUIi cpelbl OOUTAHUA, IPUHAAIECKHOCTA K COPTAM WJIU IIOPOJAM.
Hampumep, y JIbBOB caMIIBI UMEIOT TPUBY, a Y CAMOK ee HeT, Y KPSIKBbI
cameIlr ApPKO OKpallleH, a caMKa TeMHO-0ypas (puc. 63). ¥ 6a60uKu KamyCTHOM
OeJIAHKU TI'yCEeHHUIla OTJIMYAEeTCsS OT B3POCJOI 0cO0M BHEITHUMU IPU3HAKAMU.
Y mamopoTHHKA ITMTOBHUKA MYKCKOTO 0€CIIojioe ITOKOJIeHe UMeeT JUCThSI U
KOPHH, a II0JI0BOEe — IIPEACTaBJIEHO 3€JIEHON ILJIACTUHKON ¢ pusougamMu. B To
JKe BpeMs psAJ BUIOB HACTOJIBKO CXOXKK IO MOP(OJIOTHUECKUM MIpU3HAKAM,
YTO MX HA3BIBAIOT BUAAMU-ABOMHUKaMu. Hampumep, HEKOTOPbIe BUALI MaJd-
PUMHBIX KOMapOB, AP030(1J BHEIIIHE He Pa3JInUailoTCsa, HO He CKPeINBAIOTC
MeXKay co0oii.
TakuM 00pasoM, HA OCHOBAHUU OJHOTO MOP(MOJIOTUUECKOTO KPUTEPU
HeJb3A CYOUTh O IPUHAAJIECKHOCTA 0COOM K TOMY WJIN MHOMY BUAY.
Du3uonozuveckull kpumepuili — COBOKYIIHOCTb XapaKTEPHBIX O0COOEHHO-
cTell KU3HeAeATeIbHOCTH (PasMHOMKEHUS, MUIlleBapeHusd u ap.). Oguum us
IPU3HAKOB SBJIAETCS CIIOCOOHOCTH 0co0eii ckpernuBaThesa. Oco0u pas3HBIX BU-
IOB HE MOTYT CKPeINBATHCA 13-32 HECOBMECTUMOCTH ITOJIOBBIX KJIETOK, HECO-
OTBETCTBUSA CTPOCHUA KOMYJIATHBHBIX OPTaHOB U IIOBeIeHUS B OpauHbIi mepu-
on. ¥ ocobeii pasHbIX BUAOB MOTYT OBITH 3HAUUTENbHBIE PA3IUUYUS IO CIIOCO0Y
nuTaHudA, BUAYy KopMma. Hampumep, cpeiu »KEeCTKOKPBLIBIX OTHU JKYKU ITHUTA-
IOTCS YaCTAMU pacTeHU (MauCKUH KYK, KOJOPAJACKUN KYK), IPyTHUe ABJITIOT-
cA XUIMHUKaMU (3epHUCTAA KYKeNuIila, 00:KbA KOPOBKA), 8 TPEThU MUTAIOTCS
9KCKpeMeHTaMu (OOBLIKHOBEHHBI HABO3HUK). V3 Kypca Ouojsoruu 8-ro KJac-
ca BCIIOMHUTE Pa3JIMUYusA BUIOB II0 APYTUM IIPOIleccaM KU3HeIesATeIbHOCTH.
ITOT KPUTEPUIN OTHOCUTEJILHBII, IIOCKOJbKY 0COOU OLHOTO BHAA MHOTAA HE
MOT'YT CKPeIIMBAThCA. ¥ MYX APO30(UJ HEBO3MOXKHOCTD CIIAPUBAHUA MOYKET
OBITH 00yCJIOBJI€HA pas3IUUYNeM B CTPOEHUHU IIOJIOBOTO ammapata. I HaobGopor,
M3BECTHBI TaKWe BUBI, IIPEICTABUTEIN KOTOPBHIX MOTYT CKPEIUBAThCA MEK-
Iy co0oii, HaIpuMep JIoIIaab 1 oceJi. IIpeacraBuTe M HEKOTOPBIX BUAOB UB,
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TOIIOJIEH, 3alilleB IPU CKPEIUBAHNN TaKiKe 00pas3yioT MeKBUAOBbIE TMOPUILI.
9TO TOKAa3bIBAET MX CXOJACTBO II0 IpoIleccy padmMHoOKeHus. Ocodu ogHOTO BUIA
HA PasHBIX CTAAUAX PA3BUTUS MOTYT PA3JIUYATHCSA II0 MUIIEBLIM IIPEIIOUTe-
HuaMm. Hampumep, y HACEKOMBIX B3POCJble 0A00UKM MUTAIOTCSA IIBIILIIONH U
HEKTapoM, a UX JUUYNHKU — JIUCTOTPHIZYIIHME; B3POCbIe JATYIIIKYN ABIAIOTC
XUITHUKAaMU, & TOJOBACTUKY — PACTUTEJIbHOSAAHBIE. B TO ’Ke BpemA y pas-
HBIX BHUJOB MOJKET OBLITH OQMHAKOBBIN CIIoco0 muranusA. Hampumep, JUYNH-
Ku 6aboueK, Ky3HEUMKOB, CapaHUYM MMEIOT TPBIBYIIUI POTOBOI ammapar u
OUTAIOTCA PacTUTEeJbHON muireii. I3 aToro ciaemyer, UTO IJA OIIPEIEJIEHUI
BUIOBOM IPUHAAJIEKHOCTU O0COOEH HeZOCTATOUYHO CPABHUBATH X TOJBKO IIO
(PU3UOJOTUUYECKOMY KPUTEPUIO.

Buoxumuueckuil kpumepuil OTpa)kaeT XapaKTePHBIN XUMUYECKUN COCTaB
opraHusmMa um oOMeH BellecTB. HeT BelllecTB UM OMOXMMHUYECKHX PEAKIIUM,
XapaKTePHBIX TOJILKO MJs olpeneseHHOro Bumga. Ocobu OJHOTO BUAA MOTYT
3HAUMTEJbHO Pas3jJMUaThCSA MO ITHUM IoKasarTeasaM. Torma Kaxk y ocobeil pas-
HBIX BHJOB CHHTE3 0EJKOB M HYKJEHMHOBBIX KHCJIOT MPOUCXOIUT OAUHAKOBO.
Pan 6uosornuecKky akTUBHBIX BEIECTB UTPAIOT aHAJOTUYHYIO POJIb B OOMeHe
BeIIeCTB Y pas3HbIX BUJ0B. Hampumep, XJI0poPUa ¥ BCeX 3eJeHbIX PACTeHUH
yuacTByeT B ()OTOCUHTE3€, 'eMOIJIOONH ¥ BCeX MO3BOHOUHBIX JKMBOTHBIX IIepe-
HOCHUT KUCJIOPOJ. SHAUUT, ONpeeeHre BUA0BON IPUHAAJIECIKHOCTHA 0CO0ei Ha
OCHOBAHUU OJHOTO OMOXMMHUUYECKOTO KPUTEPUA TOYKE HEBO3MOIKHO.

I'enemuueckuli kKpumepuilli xapaKTepusyeTcA OIpPeJeJeHHBIM Hab0pPOM
XPOMOCOM, CXOAHBIX II0 padmepam, opMe U COCTAaBy. OTOT KPUTEPUIl ABJIA-
eTcsa (paKTOPOM PEernpOAYKTUBHOM M3OJAIUU, MMOAAEPIKUBAIONIEll IreHeTUYe-
CKVIO IIeJIOCTHOCTD BuAa. OMHAKO U 3TOT KPUTEPUN He SBIAETCS aOCOTIOTHBIM.
¥ ocobeif ogHOTO BHUAA YUCJIO, pasdMephbl, popMa M COCTAB XPOMOCOM MOTYT
pasInyaThCsA B pPe3yJbTaTe PasHOro poja M3MeHeHUH, IMIPOU3OIIeAINNX IO
nmeiictBueM (haxkTOpoB cpeabl. B TO jKe BpeMs IIPU CKPEIUBAHUU HEKOTOPBIX
BUJOB MHOT[A ITOSBJISIOTCA JKU3HECIOCOOHBIE IIJIOJOBUTHIE MEXBUAOBBIE T'U-
Opuxabl. Hammpumep, poiksb U IIIIIeHUIlA, KaHapeiika u 3A0JIMK He TOJbKO CKpe-
IIIUBAIOTCA, HO U JAOT IIJIOJOBUTOE IMOTOMCTBO, UTO JOKAa3bIBAET CXOJICTBO MX
HabopoB xpomocoM. Takum 06pasoM, CXOCTBA II0 JaHHOMY KPUTEPUIO TaKiKe
HEeJOCTAaTOUYHO, YTOOBI OTHECTU 0CcO0ei K OJHOMY BUIY.

Jronozuieckull Kpumepuli — 5TO COBOKYIIHOCTH XapaKTEPHBIX (DaKTOPOB
cpenbl, HeOOXOAUMBIX JJIA CYIeCTBOBaHUA Buga. KasKablil BUI MOKeT oOUTATh
B TOU cpele, rae KIUMaTUYeCKHE YCJIOBUS, OCOOEHHOCTH IIOYUBBI, XapaKTep
penabeda ¥ MCTOUYHUKU IHUIIM COOTBETCTBYIOT €r0o IIpeesaM BBIHOCJIUBOCTH.
Hampumep, JIOTUK eIKUIl mpoua3pacTaeT Ha IMOMMEHHBIX Jyrax, JIOTUK II0J-
3yunii — mo OeperaM peK W KaHaB, JIOTUK KI'yUMH — Ha 3a00/I0UeHHBIX
Mmecrax. CyIiecTByIoT, 0OJHAKO, BUABI, KOTOPbIe He MMEIOT CTPOI0ii 9K0JIOTHUe-
CKOIf IPUYPOUEHHOCTH. JTO BUABI, KOTOPBIE HAXOAATCS IO OIIeKOIl YeJoBeKa:
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KOMHATHBLIE U KYJbTYPHBIE PACTeHUS, AOMAIIHUE YKUBOTHBIE. VX yCIIOBHUA
cpeibl CYIeCTBEHHO OTJINYAIOTCA OT IIPUPOIHBIX YCJIOBU OOMTAHUSA IIPEeCTa-
BUTeJIell 9TUX BUAOB. ¥ BUJa C PA30OPBAHHBLIM apeajioM 0co0u OyAyT OOMTATH
B PalJIMYaIOIUXCA YCJIOBUAX cpeabl. B To :Ke BpemMsA OOJIBIIIOE YMCJIO BUAOB
MMeeT COBIIaJaloniue (HaKJIaAbIBAIOIINECs) NN MePEKPHIBAIOIIIUECA apeaJbl,
O3TOMY OOMTAET B OJMHAKOBBIX BKOJIOTUUYECKUX YCIOBUIX.

IIpuBemenHble IPUMEPHI JOKA3bIBAIOT OTHOCUTEILHBIN XapaKkTep 9KOJIOTH-
YeCKOro KPUTEPUA U HEOOXOAUMOCTDH UCTHOJB30BAHUSA JPYTUX KPUTEPUEB IIPU
OIpeieIEeHUY TTPUHAAJIEKHOCTU 0CcO0ell K JaHHOMY BUIY.

T'eozpaguueckuii kpumepuili onpeneaseT CIOCOOHOCTH 0CO0ed TaHHOTO
BUJIa 3aCEJATH OMPEAEeSIEHHYI0 YaCcTh 3€MHOI ITOBEPXHOCTH (TEPPUTOPUIO WU
aKBaTopuio) — apeas. Hampumep, JUCTBEHHUIA CUOMPCKAaA pacrpocTpaHe-
Ha B Cubupu (3aypaJibe), a JUCTBEHHUIIA AaypcKkad — B [IpuMopcKoM Kpae
(Janbuuit BocTOK), MOPOIIIKA — B TYHIAPE, a YeEPHUKA — B YMEPEHHOM II0fACe,
MeaBeab Oesiblii — B apKTUYECKOM II0sCe, a MeABeJb OyphIA — B Jecax yMme-
PEHHOTO mosca.

ITOT KPUTEPUHA YKas3bIBaeT HA MPUYPOUEHHOCTh BUJA K ONpEAeJIeHHOMY
mecTooOuTaHu. Ho ecTh Bunbl, HE MMEIOIINE YETKUX T'PAHUIL pacceJeHud,
a obmuTarIue IpakTUYECKU ITOBCEMECTHO (MOJOPOKHUK OOJBIION, TACTYIIb
CYMKa, KpbIca cepas, Bopobeii TopoacKoii). K HUM MOKHO OTHECTU BUIBI, KO-
TOpPbIE€ OOUTAIOT PSLOM C UeJIOBEKOM HJIU ero0 JKUJINIIEM U Ha3bIBAIOTCA CUHAH-
mponHuiMu gudamu (MyXa KOMHATHAsA, KJOI IIOCTEJbHBIN, MBIIIbL JOMOBAas,
Tapakal pbelxKNii). CyIecTBYIOT BUALI, KOTOPbIE NMEIOT PA30PBAHHBIN apeaJ.
Tak, HapuMep, Juia pacrtet B EBpore u Bcrpeuaercsa B KysHernkom Ajaray
u Kpacuosspckom Kpae. ['onybasi copoka Tak:ke MMeeT JBe YaCTH apeaja —
3aMaJHOEBPONECKYI0 M BOCTOUHOCUOMPCKYIO. ¥ Pas3HBLIX BUAOB MOLYT OBLITH
COBIAJAIOIIIEe MECTOOOUTAHUA. B cuIy aTX 00CTOATENLCTB reorpapuuecKuii
KpuTepuii, Kaxk 1 Apyrue, He sABJseTCS abCOMIOTHBIM U He MOXKET HCIIOJIb30-
BaThCA B KaueCTBe eJUHCTBEHHOTO IJIs OIpeaeeHUs BUIOBOM HpUHALIEHK-
HOCTH 0co0eid.

Takum o6pas3oM, HI OAMH U3 OMMCAHHBIX KPUTEPHEB He ABJIAeTCA abCOJII0T-
HBIM ¥ YHUBEPCAJIbHBIM, IIOSTOMY IIPU OIPEeAeJeHNN MPUHAIIEKHOCTH 0CO0uU
K KOHKPETHOMY BHUAY CJIEAYyeT YUUTHLIBATL BCE KPUTEPUMN.

Apean Buga. Ilouarue 06 sHAeMHMKaxX M KocMmomoauTax. CoriacHo reo-
rpauuecKoOMy KPUTEPUIO, KaXKABIN BUJ B IPUPOJAE 3aHUMAET OIIPeaeIeHHYIO
TEPPUTOPUIO MU aKBATOPUIO — apeal.

Apean (ot snat. area — IJIOIAaJb, IIPOCTPAHCTBO) — YaCTh 3€MHOU IO-
BEPXHOCTHU, B IIpeaesiaX KOTOPOH pacupoCTpaHeHbl U IPOXOAAT IMOJHBINA UK
pasBUTUS 0COOM JAaHHOTO BHUIA.

Apean MokeT ObITH CILIOIIHBIM WMJIKW IIPEPBIBUCTBIM, OOIIUPHBIM WU
OrpaHMYeHHBIM. Buabl, MMelolue OOIIMPHBLIN apeaj B Ipeaesiax PasHBIX
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KOHTUHEHTOB, Ha3bIBAIOTCA gudamu-kocmonorumamu (Tpubbl, JUIMIATHUKYA,
YeJIOBEK Y CUHAHTPOIIHBLIE BUMIBI).

Korga apean pacmpocTpaleHus oueHb Y3KWH M HAXOAUTCS B Ipeaeax

He0OJIBIIIOT0 PErnuoHa, TO HACEJSIONINI eTro BUJ Ha3LIBAETCA IHOeMUKOM
(ot rpeu. éndémos — mecTHbIIT). Hanmpumep, exugHa M YTKOHOC O0UTAIOT TOJIb-
kKo B ABcrpanuu. 'makro 6miob6a B eCTECTBEHHBIX YCJIOBUAX IIPOM3PACTAET
TOJIBKO B KuTae, pololeHAPOH OCTPOKOHEUHBIN U JIMJINA JaypCcKasg — TOJBKO
Ha lanpaeM BocToke.

-

N [oBTOpUM rnaBHoe. Bux mpezcTaBisgeT co00il COBOKYITHOCTH 0cCO006ert,
CXOIHBIX IIO CJEAYIOIINM KPUTEPUIM: MOPQ(OJOTHIUECKOMY, (DH3UOJIOTHUEe-
CKOMY, OMOXMMHYECKOMY, I'€HETHYECKOMY, SKOJOIMUYEeCKOMY, reorpaduue-
ckomy. OZHAKO BCe 9TH KPUTEPUU HOCAT OTHOCHUTEJLHBIN XapaKTep, II03TO-
MY IPU OIIpefeIeHNN BIAOBOM IPUHAIIEIKHOCTI 0cO0eil MCIIOIL3YIOT BCe IIe-
peuncieHHbIe KpuTepun. Kaxkaplii B B IPUPOJAE HACEJIIeT OIIpeaeeHHYI0
YacTh 3€eMHOII IIOBEPXHOCTH — apeaJi, B IpefesiaX KOTOPOro IIPOXOLUT II0JI-
HBIN ITUKJ PasBUTUS ero ocobeii. Buabl, nMerole OOMIUPHBINA apeas, Hasbl-
BAlOTCSA KOCMOIIOJIMTAMI, a BUABLI C OUEHb Y3KUM apeajioM — SHIeMUKaMIU.

? MNpoeepum 3HaHUA ]

KnroueBble Bonpocskl. 1. YTo 13 nepeymcneHHoro He OTHOCUTCA K KpuTepusam Buaa: 1) reHe-
TUYECKUI; 2) BUOLIEHOTUYECKMIA; 3) KNETOYHbIN; 4) reorpadmyeckuis; 5) moponornyecknin?
2. B npuBefeHHOM nepeyHe HasoBUTE npeacTaBUTENen BMOOB-9HAEMUKOB: YTKOHOC, 3asL, 6e-
Nk, MeaBedb Oypbl, exvaHa, rMHKro 6unoba, naHdbiw, KeHrypy, nunua gaypckas. 3. Bbl-
6epuTe XapakTePUCTUKN FEHETUHECKOro Kputepusa Buaa: 1) cyllecTByeT psga KpuTepues, Mo
KOTOPbIM OfWH BWE, OTNIMYAETCH OT APYroro; 2) Kaxnbli BUG MMEeT CBOW BUOOBOW KapuoTwn;
3) BaXHbIM MPU3HAKOM BuAa SBAAETCS apean ero obuTtaHus; 4) y ocobeit 04HOrO BMAA XpPO-
MOCOMbI UMEIOT CXOOHOE CTPOEHUE; 5) coMaTUYeCKne KNeTKU YenoBeka MMetoT 46 XpoMOCoM;
6) 0na 60MbLUMHCTBA MIEKONUTAIOLLMX XapaKTepeH nonosor aumopduam. MNMovemy ero Henb3s
cuutatb abCoMOTHLIM?

CnoxHble Bonpochkl. 1. lMNpounTante TekCT. Bbibepute Tpy NpeanoXeHus, B KOTOPbIX AaHbl
onucaHua 6uoxnmmyeckoro Kputepus supga Kpanuea gsygomHasn. 1) Kpanuea gBygomHas —
MHOrofieTHee TPaBsHUCTOE pacTeHWe C MOLLHOW KOPHEBOW cucTemoi. 2) Kpanuea 3alumiieHa
OT MoejaHus TPaBOSIAHbIMM XMBOTHBIMM Xry4uMu Bosiockamu. 3) Kaxdbli BOMOCOK npeg-
CTaBnsieT coboM KpPymHyto KneTKy. 4) B cTeHke Bonocka cofgepxXaTcs CONMM KPeMHUs, KOTopble
NpUAAIOT emy XpynkocTb. 5) CofepxaHve MypaBbWHOW KUCAOTbI B KETOYHOM COKE BOJIOCKOB
He mpeBbiwaeT 1,34 %. 6) Monofgble NMCTbA Kpanuebl COAepXaT MHOMO BUTAMWHOB, MO3TOMY
ncnosnb3yloTea B nuLly. MNoyemy 3TOT KpUTEPUI HENb3a cuMTath abcomoTHbIM? 2. Kakne Kpu-
TepMU BMAA MOXHO OMPedenuTb Mo Ha3BaHWAM Creayolwmx rpynn Bugos: 1) Mbiwb 4OMOBas,
MyXa KOMHaTHasi, Kon MocTenbHbI; 2) Measefp Oypbiv, 3aau 6ensk, Kpbica cepasi, Measedb
6enbin? Kakoe obLyee HasBaHWe MOXHO AaTb BWAAM MepBoW rpynnbl? loyemy OHM MOryT
CNYXWTb [OKa3aTeNnbCTBOM OTHOCUTENBHOrO Xapakrtepa OZHOro M3 Kputepues Bupa?
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§ 37. MonsiTne nonynauuu. CeoicTBa nonynsauuu

B BcnomHute, 4TO Takoe BuA. o Kakum KpuTepusiMm 0CO6en OTHOCAT K OQHOMY Buay?

® Kak Bbl gymaete? OTnMyaloTcs Ny 0Co6M OOHOrO BMAa, Hacensiolme pasHble y4acTKu
apeana, HEOQHOPOAHOrO MO YCIIOBUAM Cpenbl?

B Bbl y3HaeTe 0 CTPYKTYPHbIX EAMHMLAX BUAA — MONYNALMsX, MO3HAKOMUTECH C UX OCHOBHBLIMU
CBOMCTBaMMW.

[Momynamusa — CTPyKTypHaAS eTUHHUIA CYIIIeCTBOBAHUA BUAa. KarKaLIN BU
3aceJigeT apeaJs He IIPOCTO KaK CKOILJIEHUE 0cobell, a B BUe OTHOCUTEJIHHO 00-
0COOJIEHHBIX I'PYIIIT pasHoro Maciiraba. @opMupoOBaHUE dTUX TPYIH SBIIETCA
cJeICTBUEM pPasHOooOpasmsa abMOTHUYeCKUX (PAKTOPOB U HANUUYUS PA3IUIHBIX
mperpaj (peKu, TOpbI) B mpefeaax apeasa. Takme Tpymnmbl ocobeii, HEPaBHO-
IeHHBIE M0 PAAY MPU3HAKOB W HAaCeJSIONIre PasHble IO YCIOBUAM YUACTKU
apeaJja, ObIIM Ha3BaHBI HOMYJAANUAMU. TepPMUH «IOMYJASIIUA» BBEJ B 9KOJO-
ruio gatckuii 6uoJsior B. Moraumcen B 1903 r.

IHonynayusa (ot nat. populus — HaApOX, HaceJleHUEe) — CIIOCOOHAA K CaMoO-
peryasainuu rpyimna ocobeil ogHOTO BUAa, OOUTAIONINX Ha 00Iell TepPUTOPUH,
CBOOOIHO CKPEIUBAIOIIUXCI MEKIY COO0M U JAOINX TJIOJOBUTOE IIOTOMCTRBO.

Ilonyasirimsas — »TO opMa CYII[eCTBOBAHUSA BHUA B IMPOCTPAHCTBE C OTHO-
CUTEJILHO OJHOPOAHBIMH YCJIOBUAMU OOMTAHUS.

Kak Ouosoruueckass cucreMa IOMYJIAIUS UMEET CBOU COOCTBEHHBIE IIPU-
3HaKU (epynnosvle npusnaku). Ho mOCKOIBKY OHA COCTOUT U3 0COOEH OJHOTO
BUJA, TO el IPUCYIX U O0Il1e BUAOBbIEe MPU3HAKU (0UON0ZUYECKUEe NPUSHA-
KU), XapaKTepuayoIlue CTaAuu ee KU3HeHHOro ITuKJaa. JIrobada monyasanusa B
IIPUPOJie CYII[eCTBYeT OrPaHMUYEHHOEe BpeMsA. JTOT MHTEPBAJI BPEeMEHU MOXKHO
Ha3BaTb HUSHEHHLIM YUKJIOM NONYJIAUUU, TTOCKOJIbKY OH BKJIOYAET CTAIUuU,
aHAJOTHMUYHbBIE CTAAUAM KU3HEHHOTO ITMKJA Opranu3Ma. B onpeeeHHBIA MO-
MEHT BPEMEHU B OIIPEJIEJIEHHOU cpejie IOABJIAETC I'PyHna ocobeil 0JHOTO BUIA
(posxkgeHue nonyadanuu). YucjIeHHOCTh U 6MoMacca 0cobeii yBeJIMUnBAIOTCA
(pocT TOMyJNANNU), TPOUCXOAUT M3MEHEHNEe IT0JOBOI M BO3PACTHOU CTPYK-
Typhl (Pa3BUTHE TONYyJAANNMN). B ompenesieHHbBII MOMEHT HCTOPUUYECKOTO
BpeMEeHU B CUJY PsAfa BHEITHUX WJIW BHYTPEHHUX HPUYNH YUCJIEHHOCTH IIO-
MyJASIINY HAUYMHAET CHUKATHCA (CTapeH e MOMyJASINN) U MOMYyJIAIUs Ipe-
KpalllaeT cBoe CYII[eCTBOBaHMe B JaHHOM cpene (rube b momyaanuu). OgHaxo
MIpU3HAKY MOMYJIAINNY, XapaKTepPU3yIoIe CTaAuN ee JKU3HEeHHOTr0 IIUKJa, He
TTO3BOJIAIOT IIOJYUUTh IIOJHOE IIPeJICTaBIeHre O Hell KaK 0 caMOCTOSTeIbHOI
Ouosormueckou cucreme. PazHooOpasye MPU3HAKOB IMOMYJAIUUA MOMKHO IIO-
KasaTh C IIOMOIIbIO cxXeMbl (c. 168).
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MpusHaku nonynsauuun

[ Ipynnosble ] [ Buonornyeckne ]
= PoxpneHne
CaovicTBa CTtpykTypa
- st Poct

Passutune
YucneHHocTb MpocTpaHcTBEHHas CrapeHue
[noTHocTb MonoBas Mbenb
PoxpaemocTb BospacTtHaga
CmepTHOCTb 3Tonornyeckas

I'pynmosble mpusHAKM Pas3fesisioT Ha CBOMCTBA U CTPYKTYPY. UMeHHO OHUI
TO3BOJIAIOT UEeJIOBEKY ITPOTHO3MPOBATH OyayIliee MOMYJSIIINN W IIPABUJILHO C
Hell B3amMOJelICTBOBAaTh. PacCMOTPUM XapaKTEePUCTUKY CBOIMCTB IIOITYJISITUM.

YucaeHHOCTH — 9TO 00IIIee KOJIUUECTBO 0cOOeli OTHOTO BUIa HA YUaCTKe
apeajia ¢ OOJHOPOAHBIMHU 3KOJIOTMUYeCKUMU ycioBuaMu. Hampumep, 3500 co-
ceH B cMeIrranHoM Jiecy miau 160 narymiexk B Bomoeme. OmnpenesnTb OOIITYIO
YHCJIEHHOCTD MOMYJIAIUY MOMKHO TOJbKO AJIS KPYIHBIX U XOPOIIO 3aMETHBIX
ocobeii. Yairie Bcero ee moKasaTeb PACCUNTHIBAIOT IIyTeM YMHOMKEHUS TLJIOT-
HOCTH HAa ILJIOIIAaIb apeajia MonyaAnuu. YUCJIeHHOCTD MOMYIAINNA TOCTOAHHO
U3MeHseTCs, HO ee KoJieOaHUsA OTPAaHUUYNBAIOTCS BEPXHUM U HUKHUM IIpene-
JaMu. BeIXon 3a 9TH mpenesbl MOKET MIPUBECTU K THOeJU MOMYJIAIUN.

Bepxuuil npedes yucjieHHocmu — MaKCHUMaJbHOE KOJUUYECTBO Oco0eit,
CIIOCOOHBIX CYIIECTBOBATH B JaHHOU yacTu apeasa. OHO 3aBUCHUT OT KOJHUUe-
CTBa KOpMa, ILIOM[AAN 3aHNMAaeMON TePPUTOPUU UM CHUJIbI BO3HAEHCTBUSA DKO-
Joruueckux (axToposB. Eciu uncIeHHOCTb JOCTUTaeT BEPXHEro Ipeaesa, TO
HaumHaeTcsa Tubesb ocobell n3-3a HEXBATKU KopMa. [3-3a MOBBIIIIEHHOI KOH-
TaKTHOCTY BO3HUKAIOT SIUIEMUN, UTO B KOHEUYHOM HTOTe MOKET IIPUBECTU K
rubesin Beceit momysaanuu. CiemoBaTebHO, €CJIN YMCIEHHOCTL OJIN3Ka K BepX-
HeMY IIpefely, TO Y4acTh 0co0el ciaeayeT U3bATHh U3 MONYJSIINN. OTO MOMKET
OBITH TIepeceseHre Ha CBOOOTHYIO TEPPUTOPUIO, UCIIOJIH30BAHNE B XO3ANCTBEH-
HBIX IeJAX, CAHUTAPHBIN OTCTPEJ WJIN BHIPYOKA.

Huoxcnuili npeden uwucileHHOCMU — MHUHUMAJIbHOE KOJUUYECTBO ocobeii,
CIIOCOOHBIX 00eCIIeUnTh MJIUTEeNbHOEe CyIlecTBOBaHUe monyaanuu. OH 3aBUCUT
OT OMOJIOTMYECKUX CBOMCTB OPTaHU3MOB U SBJISETCS BeJINUUHON MOCTOAHHOI
IS BCeX MOIyJIANUU B mpefenax Buga. CHMKeHUe YNCJIeHHOCTH HUMKe HUMK-
Hero Impejesa SABJIAETCS MPUUYNHON CHUKEHUSA BO3MOKHOCTH BCTPEUM ITOJIOB
IS PadMHOKeHUA oco0eii. OTo Hem30e:KHO MPUBOAUT K BBIMUPAHUIO TOITY-
Januu. BoT moueMy IOy C OU€Hb MAJION UMCJIEHHOCTBHIO 0CO0eli IJiu-
TEJIBHO CYIIeCTBOBATH He MOTYT. MI3BECTHBI CIIyyau BBIMUPAHUS IMOIYJIAIIUNA
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Jajke B 3aIll0OBEJHHKAX CO CTPOTUM PEXKUMOM OXPAHbI, KOTHA UX UKCJIEHHOCTH
CHMIKAJIaCch HUKE HUIKHETO IpejeJa.

CiiemoBaTe/IbHO, €CJIM UMCJAEHHOCTh IIPUOIMKAETCA K HIUMKHEMY Ipeneay,
cJenyeT OCYIIEeCTBIATh OXPaHy MOMYJISAIINN UJIN BCEJIATHL HOBbIe 0COOM, UTOOLI
He JONYCTUTHL YMEHBIIIeHUs YNCJIeHHOCTH HUKe Ipeaesa. BceM mOmyaAamusam
MPUCYIU TepuoaudYecKre (Ce30HHBIe M MHOTOJIETHNE) KoJeOaHUs YNCIeHHO-
CTU TOJ BJIUAHNEM OMOTHUYECKUX U a0MOTHUECKUX (hakTOpPOB cpenbl (nonyas-
UUOHHbBLE B0JIHbL, MU BOJHbL HUSHU).

IImoTHOCTH — KOJIUUYECTBO OCOOEIl MONMYIAIINY UJIU OMOMAaCChI B pacueTre
Ha eIUHUIY ILTOIanu uiaum oobema. Hampumep, 120 cocen Ha 1 ra jeca uiau
0,5 r bmomacce! gadgHMUHE B 1 JI BOABI BoJoeMa XapaKTepU3yIOT IMJIOTHOCTD HOIY-
JSIAN 9TUX BUAOB. ITOT IMOKa3aTeJ b IIPSIMO MPOMOPIIMOHAIEH UNCJIEHHOCTH.
IIpu yBenwueHUU UYMCIEHHOCTH ILJIOTHOCTH HE IIOBBINIAETCSA WX OaKe CHU-
JKaeTcs JUIIMb B TOM CJydYae, ecjii BOBMOKHO paccesieHre ocobeil BCaeacTBUe
paciupenus apeasia. IIpyu OTCYTCTBUHM pPacCeJeHWSA MOKAal3aTesb IIJIOTHOCTHU
MOMYJISAINY IIO3BOJIAET KOJUUYECTBEHHO CPABHUBATEL OT/EJIbHBIE IIOIYJIAIINU,
HEe3aBHCHMO OT O0II[ero pasMepa 3aHMMAaeMOU MM TEPPUTOPUN WU aKBaTO-
pumn. IlmoTHOCT, KAK U YNCJIEHHOCTH, MMEET BEPXHUUN WM HUKHUU IIPEJeJibl,
IIO3TOMY IIPOTHO3 JJIS MOMYJIAINN MOYKHO IaBaTh 1 HA OCHOBAHUU IIJIOTHOCTH.

PoxpmaemMocTh — UHCIO 0CODOEIl, MOSIBUBIINXCSA B MOMYJISINN B €IUHUILY
BPEMEeHH 3a CUeT PasMHOKEHUs ocobeil. B sxosoruu moa poskgaeMoCThio IIOHM-
MAaroT JIf000ii cIroco0 MOABIEHUA HOBBIX 0c0o0el (JesieHre KJIeTKH, IpopacTanue
CeMsH, BRIIYILJIMBaHUE U3 SAUIl, KUBOPOKIeHUE). I mOmyJaaIriuud MOIKHO
paccumTaTh aOCOJIOTHYIO W YAEJbHYIO POKIAeMOCTh. AOcostomHuas poxcoae-
MOCMb — OTHOIIIEHNE YHCJA IIOTOMKOB K IIEPUOLY BPeMeH!U, 38 KOTOPLIA OHU
MOABUJINUCH. Y0eabHas poxdaemocmb — YUCIO 0cobeli, TOABUBIINXCA B €U~
HUIy BPpeMEHU B pacueTe HA OLHY 0COOb MOMYyJALUMU. B HMOMyIANMUAX JIOgeid
pacuer mpoBoauTcsa Ha 1000 uesmoBek.

Kak mpaBuio, IIPU IOBBIIMIEHUN POKIAEMOCTH UHCJIEHHOCTh IMMOMYJISIIUN
yBeJIMUYNBAETCA, €CJIM CMEPTHOCTh He IIpeBhIiIaeT ee. Ho mHOra B IONYIAINI
oTMeuaeTcs BBICOKAs POKIAEMOCTb, a YKUCJIEHHOCTL ocobeii B Hell ocTaercs
Jaubo IpeXkHell, Jubo Jake CHUMKAETCSI. ITO MOYKeT OBITh CBS3AHO C IIOBBI-
IIeHreM CMePTHOCTU 0cOo0eii MJIM ¢ MX paccejieHreM Ha HOBBLIE TEPPUTOPHUU.

CMepTHOCTh — KOJUYECTBO 0co0eii, MOrubIIMxX 3a eqUHUILY BPeMeHH.
CMepTHOCTD II0 XapaKTepy BJAUSIHUSA HA YNCICHHOCTD IIPUPOIHBIX IIOIY I[N
SIBJISIETCSI CBOMCTBOM, IIPOTHBOIIOJIOMKHBIM poKIgaemMocTu. Ho oxapaxTepuso-
BaTh ee MOKHO aHAJIOTHYHBLIMHU II0 CIIOCO0Y pacueTa IoKasaTeJasaMu: abconom-
HOU cMepmHOCmbI0 U YOeabHOll cMepmHOCmbl0. ¥YBeJnUueHre CMePTHOCTH,
KaK IIPaBMJIO, IPUBOAUT K CHUKEHUIO UYMCJICHHOCTU HONYJIAIWIN, €CJIH HeT
YBeJUUYEHUS POIKIAEMOCTU, 1 CBUAETEILCTBYET O HEeOJaronpusATHOM BO3MAeli-
CTBUU (DAKTOPOB OKPYKAIOIIEHN CPeJbI.
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COOTHOIIIEHE MEMKIY POMKIAEMOCTBI0O M CMEPTHOCTBIO OIIPEesIsieT CKO-

POCTh poCTa YKUCJIEHHOCTH MONyaanuu. Eciau moKkasaTess POKIAeMOCTH HUMKE
IOKas3aTejid CMEPTHOCTH, TO YMCJIEHHOCTb HONYJIALUNN CHHUXKaeTcs (oTpHIa-
TeJBbHBIM POCT UMCJIEHHOCTH), M OHA Hy:KIaeTcsa B oxpaHe. HaoGopor, eciu
CMEPTHOCTh HHUIKE POKIAEMOCTH, TO UKMCJIEHHOCTDL IIOIYJISIIUK BO3PacTaeT
(TIOJIOKUTENIbHBINT POCT YKMCJIEHHOCTH), M U3 Hee BO3MOXKHO M3'bSATHE OCOOEi.
B ciyuae paBeHcTBa POMKIAEMOCTH W CMEPTHOCTH UMCJIEHHOCTb HOMYJISIINU
MOAIeP:KUBAETCSA Ha ITIOCTOSHHOM YPOBHE, 1 HMOMYJIAINS SBIIETCA CTAOMIbHOM.

-

~

B lNMoBTOopUM rnaBHoe. Ilonynanus — cmocobHaA K CAaMOPETyJIAINN I'PYII-
ma ocobeil OOHOTO BHUIA, OOMTAIOIIUX HA OOINEN TEePPUTOPUU, CBOOOTHO
CKPEIUBAOINXCSI MEKIY CO00M M JAIOIUX ILJIOJOBUTOE ITIOTOMCTBO. JIfo-
0asd MomyaAIusa UMeeT OMOJOTUUECKNe U I'PYINOBbIe IPU3HAKY (CBOMCTBA
U CTPYKTYypPYy). K cBolicTBAM MOOYJSIINN OTHOCSATCS UNCJIEHHOCTh, IIJIOT-
HOCTBb, POKJIAaeMOCTh WM CMEPTHOCTh. UWCJIEHHOCTh U IIJIOTHOCTh WMEOT
BEePXHUN M HUMKHUH IIpeaesbl, BBIXOJ 34 KOTOPbIe MPUBEIET K I'OeJin II0-
nyaanuu. [Jda poKIaeMOCTH U CMEPTHOCTY MOMKHO PACCUMTATh MX abco-
JIIOTHBIN W yIeJbHBII mokasarenn. COOTHOIIIEHE MEXIY POKIAeMOCTHIO
U CMEPTHOCTHIO OMIpeAeasieT CKOPOCTb POCTA UMCJAEHHOCTU IOMYJIAIUU U
O3BOJISAET IPOTHO3UPOBATH N3MEHEeHNEe UNCIEHHOCTH HOITYJIAIUH.

? MNpoeepum 3HaHuA ]

KniouyeBbie Bonpochkl. 1. Ykaxute, Kakue rpynnbl 0Co6en 13 NpuBedeHHbIX MPUMEPOB MOXHO
Ha3BaTb MOMyNAUMAMU: a) KYCTapHWKN Ha OnyLUKe neca; 6) 6epe3bl B 6epe30BOi POLLE; B) BU-
HOrpagHble YNIMTKU Ha cafoBOM y4acTke; ) Bogonnaeatolme nTvubl Ha bpacnaeckmx o3epax;
[) ocobu 3epkanbHOro Kapna B pbi6oBogHOM npyay. O6ocHyiTe Baw Bbl6op. 2. Mepeuncnu-
Te cBoWcTBa monynaumu. [ns onpefeneHus Kakux CBOMCTB TpebyeTcs MHTepBan BpeEMEHM,
a Kakue 13 HUX MOXHO OLEHWUTb B Nto60 MOMeHT? 3. OT 4ero 3aBUCAT BEPXHUIA U HWDKHUIA
npegesnbl YACNEHHOCTM monynsaumMn? [ante NPOrHO3 Ans MONynsauMWM, €Cl ee YUCIIEHHOCTb
BbINOET 3a 3TV npegesnbl. Kakne mMepbl HYXXHO NpeanpuHATb, YTOObl 3TOr0 He NPOM30LLI0?

CnoxHble Borpockl. 1. CKOMbKO BMAOB W CKOMbKO MOMYMSALMA MOXHO HacuutaTb B CO4eTa-
HUAX OCOGEN: MbILLN MOJSIeBble Ha MLIEHWYHOM MONe U MbIWW JIeCHble B CMEeLUaHHOM Jiecy;
pacTeHusi pA6yHbI 0OLIKHOBEHHOM B JIECY M B Mapke; pacTeHUs COCHbl OOLIKHOBEHHOW B LiEH-
Tpe neca 1 Ha ero okpauHe; pacTeHUs enn eBpOMeriCcKor B XBOWHOM JleCy U COCHbl OObIKHO-
BEHHOM B CMeLlaHHOM necy? 2. Kakum 06pas3om ocyLueHvue 60n0Ta U CTPOUTENbCTBO Ha ero
MECTe XMUIbIX JOMOB UM LLIOCCE C ABWXEHWEM B YeTbipe psAa MOXET HaHecTu Bpeq rnonyns-
LMSIM OpraHu3MoB, o6uTarLwmumM B 3TOM panoHe? OTBeT fante € y4eTOM CBOWCTB MOMyAsumn.
3. B ogHom 13 napkos 20 cemeit rpadeit otnoxunu 3a 2 roga 160 auu. VI3 HUX BbInynuiock
n onepunocb Tonbko 80 nTeHuoB. PaccuvTtanTe ona gaHHoW nonynsuMn Benu4mHy abCcontoT-
HOM W ydenbHOM poxpaemocTu. Yemy 6yfeT paBHa MNOTHOCTb MOMYNAUMKW rpadven K KOHLY
BTOPOro rofa, ecnv 3a 3T0T nepuog norn6no 60 ocoben, a nnowiaab napka cocTaBnseT 2 ra?
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§ 38. CtpykTypa nonynsuum

B BcrioMHUTe, Kakue CBOMCTBA XapakTepuayroT MOnynsuuy Kak CTPYKTYpHble eavHULbl BUAa.

B Kak Bbl gymaeTte? [1oCcTaTo4HO N 3HATb TOSIbKO CBOMCTBA NOMYyNALMM, YTOObI MPOrHO3MPOBaTh
JanbHelnlee M3MEHEHNE €€ YWUCNEHHOCTM? [loyemy 3KOMOrvio NONyNsAUMIA HEMb3s CBECTU
K aKonorum ocoben?

B Bbl y3HaeTe 06 OCOGEHHOCTAX MPOCTPAHCTBEHHOW, MOMOBOW, BO3PACTHON U 3TONOMMYECKON
(noBepeHYecKoW) CTPYKTYpbl MOMYAsAUMIA, 06 WX ponnM B (POPMMPOBAHWUM YUCIIEHHOCTU
nonynaumn.

Cmpyxmypa nonynayuu — 3TO COOT-
HOIIIeHUe 0co0ell 10 KaKOMYy-JIN00 MPU3HAKY
WJIY TI0 XapaKTepy UX PaclpenesieHus B cpeje
oburanus. PasjnuaroT IPOCTPAHCTBEHHYIO,
TI0JIOBYIO, BO3PACTHYIO U 3TOJIOTUUYECKYIO (110~
BEJIEHYECKYI0) CTPYKTYPHI MOMYJIAINHA.

IIpocTpaHCcTBEHHAsT CTPYKTypa — B3TO
XapaKTep pacupefesieHus 0cobeil MOIyJis-
MY Ha 3aHMMaeMO# Teppuropuu. B mpu-
pozie TOMYJSAINUSM CBOMCTBEHHBI TPHU THIIA
MIPOCTPAHCTBEHHOTO pAacCIpeAeSieHUusA O0CO-
Oeii: caydaliHOe, paBHOMEPHOE, I'PYIIIOBOE
(puc. 64). OHU GOopMUPYIOTCS B 3aBUCUMO-
CTH OT CTEIIeHU HEOJHOPOIHOCTU CPeabl 00u-
TaHUs, OMOJOTUYECKNX OCOOEHHOCTE!N BUIA U
[IOBeIeHUsT 0CO0eit.

Cayuaiinoe pacnpedeseHue OTMEUAETCS
TOrga, KOTZa 0co0UM BCTPEUAIOTCA DPEAKO U
WX MECTOHAXOMKJIEeHWe He 3aBUCUT JPYT OT
apyra. OHo HabJaOmaeTcs, ecau cpega o0u-
TaHUS JOCTATOYHO OJIATOTIPUATHA U OJHOPOJ-
Ha 10 9KOJIOTUYECKUM ycJaoBuaAM. [Ipu saTom
IIJIOTHOCTD IOIYJIAIAY HEBEJUKA U OMOJIO-
ruyecKre OCOOEHHOCTHW BH/a He MO3BOJSIOT
oco0aM o0pasoBBIBATH I'pynibl. Hampumep,
peaxue pacTeHUs, TUAPHI, TayKU, ABYCTBOD-
yaThle MOJLIIOCKH, MEJKNe JKUBOTHBIE CTeIei Ipynnosoe
1 IIYCTHIHB.

Pasnomepnoe pacnpedenenue HaOMIONA- Puc. 64. Tunbl NPOCTPAHCTBEHHOMO
eTcAd y BUJOB, KECTKO KOHKYDPUDYIOIUX 3a PacrpepeneHns ocobein B nonynsumsax

Y A

Cny4ariHoe
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MUIIEeBbIe PeCypChl U TeppuTopuio. TeHAeHIIUA K PABHOMEPHOMY paciipeeJie-
HHIO 0c00ell Y HeKOTOPBIX JKUBOTHBIX MOJKET OBITHL O0YyCJIOBJIEHA MEUEHHEM U
oxXpaHoOIi MecT oOuMTaHUs. B mpupose paBHOMepHOe paclpejesieHne BCTpeua-
eTcAd OOBOJBHO penko. Hampumep, KycTapHUKU B IIyCTHIHE, KOHKYPUPYA 3a
BJIATY, pacipefiesieHbl JOBOJBHO paBHOMepHO. Iloamep:KuBaOT MeXKIy CO0OI
OIpeJeJIeHHYIO OUCTAHIINI0O HEKOTOPhIe BUAbI XHUIIHBIX PBIO, HTUI[ M MJIEKO-
MUTAIOIINX, OXPAHAOIINX CBOM KOPMOBbBIE TEPPUTOPUH.

I'pynnosoe pacnpedenenue HauboJiee pacmpocTpaHeHo B mpupone. He-
OJTHOPOJHOCTH CPEJIbl, OTPAHNUYEHHOCTh MECT OOUTaHUA, OMOJOTUUECKUE OCO-
0eHHOCTH BHIA, CIOCOOBI PA3MHOJYKEHINS MOTYT IIPUBOAUTHL K O0BEIUHEHUIO
ocobeil B rpynnbel. I'pyImoBoe pacupenesieHiie y PacTeHnii 00yCJIOBIEHO HX
cmocobaMy pPasMHOMKEHUS W PACIpPOCTPaHeHUS CeMSH U IIomoB. Hampuwmep,
HEKOTOpPbIe pacTeHus o0pas3yloT KPYIHBIE, TAMKeJble ILIOAbI (Opex JIEeIWHBI,
JKeJqyab ay0a), KOTophble IMajaioT PAJOM C JepeBOM U TYT iKe IpopacTraioT, 00-
pasyd rpynmnbl. IIpu BereTaTUBHOM Pa3MHOMKEHUMW KOPHEBUIIIAMU Y PACTEHUHN
TakkKe (OPMUPYIOTCA TPYIIIHI (IILIPe MOJA3yUYnil, JaHIBIIT MaliCKUN, KJIeBep
OJIByUMit).

Y MHOTMX MJIEKOIMUTAIOIIUX U IITUIL HAOII0JaeTCca COIMaIbHOe TTIOBeIeHUE,
KOTOpOe NPWBOAUT K 00pPa30OBAHUIO TPYIII C COIMUATBLHOM mepapxuen (crau,
cTajza, KOJOHUU, TaOyHBI, CeMbH, TapeMbl) (puc. 65).

BruxuBaeMocTh 0cobeil B I'pyIile IOBBIIIAeTCSA Oarogaps JYUIIIAM BO3-
MOJKHOCTSAM JJIA 3alIUTHI OT BparoB, OOHAPYKEHUSI KOPMa, IPOTHUBOCTOAHUSA
HeOJaronpuaTHLIM (paKTopaM cpenbl, GOpMHUPOBaHUA MHUKPOKJuMaTa. Ha-
IpuMep, CTae BOJKOB JieTue OXOTHUThCSA, a TAOyHy JIoIIameill — 3aluilaTh-
cs oT BoJIKOB. CTae CKBOPIOB MHPOIIEe CIACTUCh OT AcTpeda, KOCIKY MeJIKUX
PBI0O — OT KPYMHBIX XUIMHBLIX PbI0. IIMHIBUHBI B KOJIOHNN, 00pasys IIJIOTHOE
CKOILJIEHNE U MOCTOAHHO MEHAACh MECTaMU, JIETUe TIEePEeHOCAT X0JioA. B cemb-

Puc. 65. CoumarnbHble rpynmnbl XUBOTHbLIX: 17 — KOMIOHWUS MWUHIBUMHOB; 2 — CTafo ClOHOB
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SAX ITUL U MJIEKONUTAIONUX OJjlaromapsi 3a00Te poAUTe el IMOBLIIIAETCS BbI-
JKMBaeMOCTh IIOTOMCTBa. I'pyIlilia pacTeHuii CIIOCOOHA JIyUYIlle IIPOTHUBOCTOATH
BeTPy, 3p(heKTuBHEEe UCIOJIb30BAaTh BOLY.

ITomoBast cTpyKTypa — 9TO COOTHOIIEHHE YKCJIEHHOCTH 0CO0el pPasHOro
II0JIa B IIOIIYJIAIINM. B IIPUPOAHBIX IIOIIYJIAIIMAX IIPK IIOJIOBOM Pa3sMHOMEHHNN
B MOMEHT OILJIOLOTBOPEHMUS COOTHOIIEHNE 3UIOT II0 IIOJOBOM IPUHAMIENKHO-
CTH, KaK IIpaBuJjo, 0u3Ko K 1 : 1. B gaabHe#IeM 9TO COOTHOIIIEHE MOYKET
MEHATHCA B 3aBUCUMOCTHU OT PA3JIUUYHBIX (PaKTOPOB CPEObI.

s B

» 310 MHTepecHo. aMeHeHUEe COOTHOIIEHUS IIOJIOB HA SMOPHUOHAJIHLHOM ITalle
Pa3BUTUA OTMEUAETCS Y TYTOBOTO IIEJKOMmpsiga. Ilos oco0u y Hero 3aBUCUT OT
TeMIIepaTyphbl OKPY:KAIOMIeH cpeabl. ATy 0COOEHHOCTh HCIIOJIB3YeT B IIEJTKOBOI-
cTBe uesioBeK. IIOCKOJBKY B KOKOHAX, 3aBUBae€MbIX caMIlaMM, IfeJgKa Ha 25 %
60JIbIIle, TO IJIA MOJYYEeHUA GOJBINEro KOJMUECTBA CAMIIOB SHIIA BBIJEPKUBAIOT
Ipu TeMIlepaType, 0JIarOnpUATHON IJIA X PA3BUTHUA.

L J

Taxum oOpasoM, B sMOPMOHAJBLHBLINA IIEPHOJ HA TeHETHUYECKYI0 00yCJIOB-
JIEHHOCTD II0JIa HaKJaAbIBaeTcd BAUAHUE (PAKTOPOB CPeIbl, UTO IIPUBOIUT K
M3MEHEeHUIO0 COOTHOIIIEHUA II0JIOB IIPU POKAEHUU OCODerli.

K MoMeHTY ITOJIOBOTO CO3peBaHUA COOTHOIIIEHNE IT0JIOB TaKiKe N3MEHIeTC.
OHO 3aBUCHUT OT YCTOMYMBOCTU O0CO0EM pasHOro moJia K aKTopaM cpeabl, UTO
CBSIBAaHO C (PUBUOJIOTUUECKUMU, SKOJOTUUECKUMHU, MOBEIeHUECKUMHU U APYTU-
MU 0COOEHHOCTAMHU caMIloB 1 caMoK. Tak, B monyaAnuax (pasaHoB, OOJIBIITNX
CUHUII, KPAKB OTMeuaeTcsA IpeodiiajaHue YNCICHHOCTU CAMOK, a B MOMYJISAIN-
X IUHTBUHOB, HA000POT, IIPeobIagaloT caMIlbl.

» 310 uHTepecHo. Y uenoBeka B cpegaeMm Ha 100 meBouek porkzaercsa 106 maib-
YNKOB. B TeueHMe JKM3HM M3-3a IIOBBLIIMIEHHONM CMEPTHOCTH MYsKCKOI'O II0JIa 3TO
cooTHoIIIeHre namMensaeTcsa u K 50 rogam cocrasiser 85 mysxkuus Ha 100 :KeHIITUH,
a K 80 rogam — 50 my:xumu Ha 100 KeHIIUH.

CooTHo1ieHTe 0co0eil pa3HOTO I0JIa M 0COOEHHO MOJIA Pa3MHOMKAIOIUXCS
CaMOK 3HAUUTEJHHO BIUSAIOT HA YNCJIEHHOCTD, IJIOTHOCTh U POKIAEMOCTh IO~
nyaanuu. [TosTomy onpeneseHre IOJI0BOM CTPYKTYPhI IPUPOIHBIX MOy IAIIUH
TIO3BOJIAET UeJOBEKY NMPABUJIBHO IJIAHUPOBATH MEPOIPUATHUSA IO B3aWMMOJeli-
CTBUIO C HUMU: WCIIOJb30BATH IMOMYJIAINU IJIA CBOUX IeJiell WU IPUHUMATh
MepHI II0 UX OXPaHe.

Bo3spacTHas cTPyKTypa — COOTHOIIIEHUE B HOMYJISIINY BO3PACTHBIX I'PYIII
ocobeil, Pa3INUAIOIINXCA IO CIIOCOOHOCTH K BOCIIPOM3BOACTBY. B MPUPOTHBIX
MOMYJIAIMAX JKUBOTHBIX BBIJEJSIOT TPU BO3PACTHEIE rpynnbl. Mosoabie ocobu,
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PasBuBatoLasncs CrabunbHas BbiMupatoLas

BospacTHas rpynna nonynALMs nonynsLms nonynauus

MocTpenpoayKTUBHbIE
ocobu

PenpoayktuBHble
ocobu

MpeapenpoayKTuBHbIe
ocobu

YucneHHocTb ocoben, %

Puc. 66. Tnbl BO3paCTHbIX NMMpamma B NONYNSLMAX XUBOTHbIX

He JOCTUTIITHE TT0JIOBOTO CO3PEBAHUSA U €IIle He CIIOCOOHBIE JaBaTh TOTOMCTBO, —
aT0 npedpenpodyxmusHvle ocoou. I1oa0BO3peIIbIe PA3BMHOMKAIOINEC 0COOU —
aTo penpodykmusHsie ocoou. Crapbie ocobu, yTpaTUBIINEe PYHKIIUIO Pa3MHO-
JKeHUA W yiKe He Jalolliue IIOTOMCTBA, — 39TO NOCMpenpoldyKmueéhble 0co0u.
KoauuecTBeHHOE COOTHOIIEeHME UuCIeHHOCTH (B % ) pasHbIX BO3PACTHBIX
IPYIII B HNOINYJAANUAX XUBOTHBIX BBIPAMKAIOT C IIOMOINBIO BO3PACTHBIX IIU-
pamupn (puc. 66). OHM TO3BOJIAIOT IPOTHO3WPOBATH AAJbHelIee U3MeHeHe
YUCJAEHHOCTU MONyJaAnuu. ITomynsaiusa ¢ 60JIbIION HoJel HpeapernpoayKTHuB-
HBIX 0cobeli OTHOCUTEJNLHO APYTUX BO3PACTHBLIX I'PYII OyLeT MMeTh BO3PAacT-
HYIO IHPAMUAY C IIAPOKKMM OCHOBAaHMEM — OHA OyIeT yBeJIWUYUBATH CBOIO
YUCJIEHHOCTh. IIpy OTHOCUTEJIbHO PAaBHOMEPHOM pacIpefeieHuu 0cobeil mo
BO3PACTHBIM I'PYIIIIaM IIOIYIANNA HAXOAUTCA B CTAOMJIBHOM cOCTOsSHUMU. Ilpu
MaJIol JoJie IPeAPenpPOAYKTUBHBIX 0co0ell momyaAnusa 6yaeT nMeTh BO3pacT-
HYI0 TUPaMUAY C Y3KUM OCHOBAaHWEM — €€ UHMCJIEHHOCTb OyJIeT CHUIKAThCA.
OHa Hy:KJaeTcd B OXpaHe UM JOIOJHUTEJIbHOM BCEJIEHUU OCOOEeli.
BospacTHble pasauuusa B MONYJISINN CYIIECTBEHHO YCUINBAIOT €€ 9KOJO-
TUUEeCKYI0 HEeOJHOPOAHOCTh, TO €CTh 00eCIIeUBAIOT 0CO0AM HEOTMHAKOBYIO CO-
MIPOTUBJISIEMOCTE (DaKTopaM cpeAbl. BodpacTHas CTPYKTYpa MOTYISIINN TMeeT
IpucImocoouTeabHBIN XapaxkTep. OHa opMUPyeTCs Ha OCHOBE 0MOJIOTUUYECKIX
CBOMCTB BHIa, HO BCEra OTPaKaeT U CUJIY BO3AeHCTBUSI (DaKTOPOB OKPYIKAI0-
et cpenbl. BospacTHasa CTPYKTypa MOMYJIAIINY BAUSIET KaK HA POXKIAaeMOCTbh,
TaK 1 Ha CMEPTHOCTH B I[aHHBIfI MOMEHT U IIOKa3bIBaeT, 4TO MOMKeET HpOH30fITH
¢ IomyasAInuen B OyayiieMm. MsyueHre COOTHOIIIEHN ST BO3PACTHBIX I'PYIII B IIO-
OYJAAIUAX UMeeT MPaKTUUYeCKY0 3HAUMMOCTD AJA uesoBeka. OHO IO3BOJSET
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OIIEHUTDH, KAKYI0 BO3PACTHYIO I'PYIITy U B KAKOM 00beMe MOKHO U3BATH s
UCHOJIb30BaHUsA. Min Hao00pOT, KaKas BO3pacTHAas I'pymna ocobeii B HanmbOIb-
el CTeIlleHN HY:KIAaeTCs B OXpaHe.

Jdromorunueckan (IoBeJeHUYECKAsI) CTPYKTypa — COOTHOIIIeHHe ocobeii mo
KOMILJIEKCY IIOBEJeHUECKNX PEeaKIil B COIMMAJbHBIX I'PYyIIaxX. JTa CTPYKTypa
XapaKTepHa IJd JKUBOTHBIX. IIpu usydyeHuu 0mogoruu B 8-M KJiacce BBI IIO3HA-
KOMUJINCH C Pa3HOOOpas3ueM IIOBeJeHUYeCKNX peaKI[nil JKUBOTHBIX. B HEKOTO-
PBIX IIOIMYJIAIINAX 0CO0M BeAyT OOUHOUHLIN 00pas :Kusuu. I1o moBegeHn0 OHI
PaBHO3HAYHBI ¥ HE3aBUCUMBI APYT OT apyra (00:KbM KOPOBKHU, KYIKEJIUIIHI,
6abouku). EcTh BpeMeHHbIe I'PYIIBLI 0CO0EM, HAallPpUMep CKOILIEHUA MOPCKUX
yepemnax Ha OCTPOBAX B IIePUOJ PA3MHOMKEHIs, CKOILJIEHUA »KUBOTHBIX V BOJO-
oS B IEePUOJ 3aCyXU, B KOTOPBHIX OCOOM IIO0 MOBEAEHHUIO TAKIyKe He3aBUCHUMBI
IPYT OT Apyra. B OOJBIIWHCTBE CAyUYaeB 0CO0U O0BbEeINHAIOTCA B COITUATIbHBIE
IpyIILl — CeMbH, KOJIOHMU, CTaza, cTau, rapeMbl. IIpu cemeiitmom oOpase
JKU3HU Y ITUI U MJIEKOINUTAIONINX IIOBEJeHNe POAUTEJIe pa3jinyaeTcsa B 3a-
BHCHUMOCTH OT TOT'0, KTO M3 HUX YXayKMBAET 3a IIOTOMCTBOM. B CBA3U C 3TUM
pasanmyvaiT CeEMbU OTI[OBCKOI'0, MATEPUHCKOT'O ¥ CMEIIIaHHOTO TUIIOB. B ceMbsax
mueJi, TEPMUTOB, MYPaBbeB 3TOJIOTUUYECKIE I'PYIIILI (DOPMUPYIOTCS B PE3YJIb-
TaTe pasiejieHUs TPyJAa U CIeIraJu3aIiiuu 0cobei.

Hawubosee cio:KHasA 9TOJOTUYECKAS CTPYKTypa OTMeUaeTcs B cTasgX U CTa-
Iax, rJle mMeeT MEeCTO CHCTeMa «JOMUHUPOBAHUA-IIOAUMHEHUA». ¥y PasHBIX
BHUIOB JKMBOTHBIX OHA 3aBHCUT OT THIa mepapxuu. IIpu mepapxmuuyecKoi op-
raHu3aIluy IIOIMYJIAIINA 0CO0AM CBOMCTBEH 3aKOHOMEPHLIN IIOPALOK IepeMe-
IeHNns, PACIIOJOKEeHNA Ha OTABIX, OMpeesieHHAS OPTaHu3allud IPHU 3aIlluTe
ot Bparos (puc. 67).

[Mpw oBrKeHUN K MeCTY KOpMI1eHUA Mpn HanageHun XuLHuKa

Puc. 67. MNopagok pacnonoxeHus ocoben B cTafe naBMaHOB: NepBOe KOMbLO 06pasytoT camubl,
BTOPOE — CaMKW, B LEHTPE — MOJIOOHSK
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§38-2

B [MoBTOpUM rnaBHoOEe. 15 momyasaAnuii XapaKTepHbI IIPOCTPAHCTBEHHAS,
IM0JI0Basi, BO3pAaCTHAS M STOJOTMUECKasi CTPYKTYpbI. IIpocTpaHCTBeHHAS
CTPYKTypa — cJy4YaiiHOe, pPaBHOMEpPHOE WU TPYIIIOBOE paclpeaeieHue
ocobeii. ITostoBasA CTPYKTypa — COOTHOIIIEHNE MY KCKUX U JKEeHCKUX 0cobeli,
3aBHCHUT OT Bo3pacTa ocobeii u (haKTOPOB cpeabl. BospacTHAas CTPYKTypa —
COOTHOIIIEHWE TPEeIPENPONYKTUBHBIX, PENPOAYKTUBHBIX U HOCTPENPOAYK-
TUBHBIX 0CO0eii. JTojornyeckas (MOBeIeHUYECKAs) CTPYKTypa — COOTHO-
IIeHre 0co0el, PasINUaloIUXCAa 0 KOMILJIEKCY MOBEeIeHUECKUX PeaKI[uii.

? Mposepum 3HaHUA }

KntoueBbie Bonpochkl. 1. HazoBute TuMbl NPOCTPAHCTBEHHOW CTPYKTYPbI MOMNYNALUA U NpuU-
YMHBI UX hopMmpoBaHus. NpuBeauTe NPUMEPbI XMUBBLIX OPraHM3MOB C pasfiMyHbIM TUMNOM MpPo-
CTPAHCTBEHHOW CTPYKTYpbl Nonynaumn. 2. Mo4yemy n3mMeHsieTcsi COOTHOLLIEHWE MOMOB B MOMy/s-
LMSIX Ha pasHbIX CTaAWsAX XWU3HEHHOro umkna ocobei? 3. MNpuBeanTe Npumepbl pasHbIX TUMOB
3TONOMMYECKON CTPYKTYPbl B COLMAlibHbIX Fpynnax XWBOTHbIX.

CnoxHsble Bonpochkl. 1. Kakoe 3Ha4yeHne ans X03aiCTBEHHOM M NPUPOOOOXPaHHOW OeAaTesb-
HOCTW 4enoBeKa MMeEeT M3y4eHWe BO3PACTHOW CTPYKTypbl momynauui? 2. [dBe nonynsaumu
NMPOMBIC/IOBbLIX Pbl6 06MTAOT B pasHbiX BOAOEMAxX M MMEKT pasHyld BO3PACTHYK CTPYKTYpy:
y OfHOW NonynaumMn Bo3pacTHas nupaMupa C LUMPOKUM OCHOBaHMEM, a 'y APYrol — C Y3KUM.
CocTaBbTe nNnaH MeponpuaTiin No HopManM3aumm BO3PaCcTHON CTPYKTYPbl AaHHBIX NONYNALMA.
3. [Be nonynsumMn CEeBEPHbIX OfiEHei OoKa3anMCb B Pas3HbiX YCMOBUSAX CPeAbl, YTO MOBAUANO
Ha MX BO3PACTHYIO CTPYKTypy. B nepsov nonynaumm 6bino 140 npeapenpodyKTUBHBIX OCO6EN,
80 ocoben penpopykTMeHoro 1 40 ocoben NocTpenpopykTUBHOro Bodpacta. Bo BTopon nony-
naumMmn okasanocb 60 npenpenpoaykTueHbIX, 140 penpodyKTuBHLIX U 80 NOCTPENpPOAYKTUBHbLIX
oco6ein. MocTporiTe Bo3pacTHble nupamupbl, ucrnonebdys mMacwtad 1 cm = 20 ocoben. Oavite
NporHo3 Ha Gyayliee Ans 3TUX NOMYNAUMA. YKaxuTe, Kakme GENCTBUS B OTHOLLEHWWM KaXAoWw
13 NOMynALUMI [OSKEH NPEANPUHATL YeNloBeK, YTOObl OHM COXPaHUIN CBOE CYLLECTBOBAHWME.

§ 39. MexaHu3Mbl coxpaHeHUsa U nopaepXaHus
CBOMCTB U CTPYKTYpPbl NOMNyNALUN

B BcrioMHUTE, KaK YMCIEHHOCTb 0COGEel B MOMyMsiLMM 3aBUCUT OT €€ CBOWCTB U CTPYKTYPbI.

B Kak Bbl gymaeTte? KakuMm 06pa3om aKonormyeckne aktopbl cpefbl BAMAIOT HA YACIEHHOCTb
nonynsaumn?

H Bbl y3HaeTe 0 MexaHn3max perynaunm 4YncrieHHoCcTun I'IOHyJ'I‘i-ILl,VIIZ, 6naro,qapﬂ 4yemy B npupoae
COXPaHAKTCA nonynauun U Buabl B LEIOM.

IIpuyuHBI ¥ TUIBI U3MEHEHUS YHCICHHOCTH MONMyJAnuu. BcA COBOKymM-
HOCTh ()aKTOPOB CPeJbl B IPUPO/Ie IIOCTOSTHHO U3MEHAETCA U BHI3BIBAET KOJIe-
0aHUA YMCJIEHHOCTH MOMyaanuii. JlnanasoH KojaebaHU YUCIEHHOCTH 3aBUCUT
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OT CTeIeHW M3MEHUYUBOCTH A0MOTUYECKUX, OMOTHMUECKUX M AHTPOIOTEHHBIX
(haxTOpPOB cpexnl, a TaKiKe OT OMOJOTMUECKUX ocobeHHOCTel Buia. lsmeHeHue
YWCJIEHHOCTH IIONYJIAIINY BO BpeMEHU Has3bIBaeTCA OUHAMUKOU LUCIEeHHOCTU.
Pagnmuaror gBa THMna JUHAMUKM YKCJIEHHOCTH NONYJIANUN: IlepuojuuecKue
U HellepHOAMUYeCKUe KoJie0aHUS UMCIeHHOCTU.

ITepuoduueckue rKonebarus yucienHocmu (NONYaAYUOHHbLE B0JHbL, VN
60JIHbL JHCU3HU) TIPOUCXOAAT IIOJ, BIUAHVEM 3aKOHOMEPHO H3MEeHAIOIIUXCH
(haxTOpOB cpexbl (0COOEHHO KOPMOBBIX DecypcoB) IpU cMeHe ce30HOB. OHU
MOTYT OBITH CBA3AHBI I C OCOOEHHOCTSAMY KUSHEHHOTO IWKJA (Pa3MHOMKEHIEe
B OIIpefieIeHHOEe BpeMsd rosa) ocobeil camMoil monyaAanuu. ¥ HeKOTOPBIX BUOB
MJIEKOIIMTAIOINX, ITUIl, PbIO, HAaCEeKOMBIX, pacTeHU! HabII0maeTcsa YeTKO
BBIpaKeHHOEe PeryJspHOoe UepeJOBaHIE BCIJIECKOB U CIIQJ0B YNCJIEHHOCTU.

Hanpumep, y MHOIEX HaceKOMBbBIX, OLHOJETHUX DPAaCTeHUU IIOTOMCTBO IIO-
fABJfeTCA B BeCeHHUU Ieproj. A ¢ HACTyIJIeHMeM 3UMbl YHMCJIeHHOCTh B3POC-
JBIX 0co0ell MOMKeT CHUIKATheA Ao Hyad. lllupmHa aMIauTyabl KosjlebaHUA
YMCJIEeHHOCTH B3aBHUCUT OT CTelleHH O00ecIIedeHHOCTH IIOTOMCTBAa KOPMOM.
Tak, B UMCTBHIX OZHOIOPOAHBIX JecaX YUCIEHHOCTh HACEKOMBIX-BpeauTesel
MOKeT peryJsapHO Bo3pacTaTh B ThICcAuM pasd. Torza Kak B cCMeNIaHHBIX Jie-
cax y 9TOH ’Ke IONMyJIANUN YUCIEHHOCTHL OyZeT KoJyiebaThCa He3HAUYUTEJBHO.

Y MHOrumx BHAOB PasMHOMKeHUE U CTeleHb 00eclleYeHHOCTHM KOPMOM He
NIPUYPOUEHHI K OIIpe/ieIeHHOMY BpeMeHHU I'ojia, & 3aBUCAT OT JUHAMUKY 9KO0JIO0-
rudeckux (PAaKTOPOB B TeUeHHe Ce30HA MU Ha IPOTAKEHUU roga. B momymsa-
IUAX TAaKUX BUIOB HAGJMIOAAIOTCA Henepuoduyeckue KoiebaHus YUCLIeHHOCMU.

DaKTOPHI PEryasanuu YUCICHHOCTH MOMyJadanuii. B npupoaHbIX cucTeMax
C HUSKHUM YDPOBHEM BHOBOI'0 PasHOOODAa3UsA YUCIEHHOCTDH MONYJANMWH IIOJ-
BepyKeHa CUJILHOMY BO3/IeNCTBUIO a0MOTNUECKUX 1 aHTPOIIOTeHHBIX (DAKTOPOB.
Ona 3aBHCHUT OT IIOTOJbI, XMMUYIECKOTO COCTaBa CPeJAbl U CTEIEeHU ee 3arpas-
HeHHdA. B cucremMax ¢ BEICOKMM yPOBHEM BHIOBOTO PasHOOOpasmsa KojebaHU:A
YMCJIEHHOCTHU IIOMYIANUNE B OCHOBHOM KOHTPOJIMPYIOTCA OMOTUUeCKUMU (DaKTO-
pamu. Bce skosoruueckue (pakTOphl B 3aBUCUMOCTH OT XapaKTepa UX BIUAHUA
Ha YUCJIEHHOCTH HOIYJIAINHU MOKHO Pa3fesIUTh Ha ABe I'PYHIEI (CM. CXEMY).

OKOJIOTMYECKUE ®AKTOPDI

HesaBucumble OT NMOTHOCTU 3aBu1CKMble OT NNIOTHOCTM
nonynsauum nonynsauum
AbunoTtuyeckme AHTpOMNOreHHbIe Buotnyeckne MpupogooxpaHHbie

(3a ncknoyeHem / \ aHTPOMOreHHble
NPYPOJOOXPaHHbIX)

BHyTpuBugoBbeie MexBraoBble
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Daxmopvl, He3a6uCUMble OM NAOMHOCMU NONYAAYUW, UBMEHAIOT UHNC-
J€HHOCTD IOMYJIAIUNA B OJJHOM HAIIPaBJEHUYN HE3aBUCHUMO OT KOJIMUYECTBA OCO-
Oeit B HUX. AOHMOTUYECKNEe U aHTPOIIOTeHHBIEe (3a MCKJIIOYEeHNeM MPUPOI00X-
PaHHOU AEeATEeIHLHOCTU UeJOBeKa) (aKTOPHI BJAUSAIOT HA UMCJIEHHOCTH 0CO0Oeit
HE3aBUCUMO OT IJIOTHOCTU NIOMYJANUU. TaK, CypOBbIe 3UMbI CHUKAIOT UUC-
JIEHHOCTH IIOIYJISAIIUA TONKUJIOTEPMHBIX JKMBOTHBIX (3Mell, JIATYIIEK, AIle-
putr). ToJICTBII CJIOH JIbIa U OTCYTCTBUE OO JbJAOM JOCTATOUHOTO KOJUYECTBA
KHCJIOPOJa CHUIKAIOT YMCJIEHHOCTh MONMyaAnuil peid 3mumoii. Cyxue JeTo u
OCeHb C IIOCJIeAYIOIEel MOPO3HOI 3MMOM YMEHBLIIAIOT UNCJIEHHOCTDL IIOIIYJId-
IUH KOJIOPAACKOTO KyKa. HeKOHTPOJIMPYyeMbIA OTCTPEJ KUBOTHBIX UJIA OTJIOB
PBIOBI CHUIKAIOT BOCCTAHOBUTEJIbHBIE BOBMOKHOCTU UX MOMYyJIAInii. Bricokue
KOHIIEHTPAIIUU 3aTPSA3HUTeell B OKpYy:Kallleil cpefe OTPUITATEIbHO CKAa3bI-
BAIOTCA HA YHMCJIEHHOCTH BCE€X YUYBCTBUTEJBHBIX K HUM BHIOB.

Darxmopul, 3a6ucumsvle Om NAIOMHOCMU NONYNLAYUL, USMEHAIOT ee UNC-
JIEHHOCTh B CTOPOHY OIITUMAJBHOTO YPOBHSA U IIPENOTBPAIIAIOT IIepeHaceeHne,
IOATOMY WX eIlle Ha3hIBAIOT peryaupyionumMmu pakropaMmu. K HuUM oTHOCATCSA

WcToweHne
[OCTYMHbIX
3anacoB
Kopma

OTpuuarensHas

obpaTtHas cBsA3b
Poct p YMeHbLUeHVe
YNUCNEeHHOCTU /:\ YUCEHHOCTU
nonynauum nonynsauum
‘ PaBHoBecHas
M Poct

YMeHblLLEeHne +

~ T > YMCIEHHOCTU
YUCMEHHOCTH

nonynsuum

nonynsuun [NonoxutenbHas

obpaTtHas cBA3b

YBenuyeHune
LOCTYMHbIX
3anacoB
Kopma

Puc. 68. Cxema perynsuuu YUCeHHOCTU MOMymsLMM XMUBOTHBIX NOA AeCTBMEM aKTopa,
3aBMCKMMOr0 OT MMIOTHOCTU MOMNYNALUMK (3anackl KOPMOBbLIX PECYPCOB)
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O0roTHUeCKUEe U IPUPOJOOXPAHHBIE AHTPOIOTeHHbIe (DAKTOPBI. 3ABUCUMBIMU OT
ILIOTHOCTH (PAKTOpaMHU ABJISAIOTCS 3allIachl KOPMOBEIX PECYPCOB, HAJIMUYLE eCTe-
CTBEHHBIX BParoBs, MPUPOJOOXPaHHAS AeATeabHOCTh. Ha pucyHke 68 BuaHO,
YTO M3MEHEHUEe KOJMYECTBA KOPMOBBIX PECYPCOB IIPUBOIUT K CUHXPOHHOMY
M3MEHEHUIO YNCJIEHHOCTH monyadanuu. Kak Bel JymMaere, KaKkue CBOMCTBA II0-
OyJAIUN U B KAKOM HAIIPaBJIeHUN OYAYT HPU STOM U3MEHSATHC?

Tak, YUCIEHHOCTD MOIMYIANNA CHUKAETCS IPOIOPIINOHATIBHO KOJIUUECTBY
XUITHIKOB, IIapas3suTOB, BO30yAuTesell 0oJie3Hell M BO3pacTaeT IIPOIOPILUO-
HAJbHO 3allacy KOPMOBBIX pecypcoB. Takum obGpasom, MX HaJIuuue B cpeje
00UTaHUSA CTJIAKUBAET pe3Kue KoJeOaHWsS YUCIEHHOCTU IOMYJIAIUUA U CIO-
CcOOCTBYET ee IOAIeP:KaHUI0 B PABHOBECHOM COCTOSHUM.

Emxocmv cpedovr — umcyo ocobeil momynanuu, NoTpe6GHOCTU KOTOPBIX MO-
ryT OBITH YIOBJIETBOPEHBI pecypcamMu JAaHHOTO MecTooOuTanusa. Korma umcieH-
HOCTB HOIYJIAINY IPUOINIKAETCA K eMKOCTH CPeIbl, BOSHNKAET HEXBATKA KOP-
Ma BCJIEICTBHE €ro YCHJIEHHOTO BbleJaHus. YV Toraa MpUBOLUTCS B JelicTBUe
MeXaHU3M PeryJIAluy YNCISHHOCTH HOIYJIAINY Yepe3 BHYTPUBUIOBYIO KOHKY-
PEHIINIO 3a JUMUTHPYIOIINE pecypchl. EC/IM IIOTHOCTD HOIYJIAIIUY BBICOKAS, €€
peryJupyer MOBLIIIIEHNE CMEPTHOCTH B Pe3yJIbTaTe 000CTPEHUA KOHKYPEHIUU.
YacTb ocobeit morubaet b0 13-3a HeXBATKU KopMa (TpaBOsgHLIE JKBOTHBIE),
6o B pesysbTrare (GpU3NUECKOro UM XMMUYECKOI'0 BO3AEHCTBUS 0CO0eH Apyr
Ha apyra. IIoBbIllIeHNe CMEPTHOCTY HPUBOAUT K CHUMKEHUIO IJIOTHOCTU. Ecin
ILJIOTHOCTD MO YJIAIINY HU3KAs, IPOUCXOIUT ee IIOMOJTHEeHEe 38 CUeT YBeJINUeHU A
POKIaeMOCTH BCJIEACTBIE BO30OOHOBIEHUS KOPMOBBIX PECYPCOB 1 OCJIA0JIeHUS
KOHKYPEHIIH.

Peryasamnusa 4uCIeHHOCTH MHOIYJIAIUNA Uepe3 KOJIUYECTBO KOPMOBBIX pe-
CYPCOB YETKO IIPOCJEKMBAETCS Ha IPUMepPe B3aMMOAEUCTBUA IIOMYJISIINI
XUITHUKA 1 2KepPTBbl. OHU OKa3bIBAIOT
B3aMMHOE BJIHUSAHUE HA YKUCJIEHHOCTH
W ILIOTHOCTH APYI' APYTra, BBI3BIBAS
MOBTOPSAIOI[HECT IIOABEMBI U CIIa-
OBl YHCJEHHOCTH O0erX MHOIYJIAIUIi.
ITpuuem B 5TOM cucTreMe KoJaebaHUH
yBeJINUeHUe YNCJIeHHOCTH XUIMHUKA XNLLHVK
oTcTaeT mo (pase OT YBEJIUUYEHUSA UUC-
JIEHHOCTH KepTBHI (puc. 69).

IIpuMepHO II0 TOMY K€ MeXaHU3-

YuncneHHocTb nonynaumm
A

MYy OCYIIECTBJIAETCA B3aMMHAaAA PeEry- Bpewms

JANAA YNCJIEHHOCTH TONYJIAIMNN 1a-
pasnuTa U X03AWHA IIPU IIapasuTU3Me. Puc. 69. MHaMUKA YUCIIEHHOCTU
IIpy IOBBIIIEHNY IIJIOTHOCTH IIOIYJIsA- XWLWHMKA (PbICb) M XepTBbI (3asi)
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I OPraHU3MOB-X035€B 00JIeruaercs mepegadya Bo30yauTesieil oT OGHOM ocobu
K APYroi, TaK KaK yBEJINUYMBAETCA YACTOTA KOHTAKTOB. B pesyibrare BO3HU-
KaeT BCIIBLIIIKA 3a00JIeBaHUA, IPUBOAAIIAS K YBeJIUNUEHNIO cMepTHOCTH. CHU-
JKeHMe IIJIOTHOCTU IOIYJIAINY X03ANHA IPEIATCTBYET IepPeHoCy BO30YIUTesd,
U 3J0POBbIE 0COOM HAUMHAIOT pPasMHOKaThbCcsa. CiaenoBaTebHO, XUITHUKUA U
apasuThl B IPUPOJE UTPAIOT PEryJIUPYIOIIYIO POJIb, IPEIATCTBYS Ype3MEePHO-
MY POCTY UMCJIEHHOCTH APYTUX MONYJaAnuii. IToJHOe UX YHUUYTOMKEHE MOKET
IIPUBECTHU K HAPYIIEHNWIO PABHOBECHUA B IIPDHMPOJHBIX CHCTEMax.

» 310 MHTepecHo. BaiKHBIM MEeXaHU3MOM PETyJIAIUN YUCICHHOCTH B IIEPEYILIOT-
HEHHBIX MOIMYJIAINUAX ABJISETCSI CTPeCC-Peakusi. [IoBbIIIIeHNE IIJIOTHOCTHU I10-
IyJIAIUNA IPUBOAUT K YBEJIUMUYEHUIO YACTOTHI BCTPEYU MEKIY 0COOSMU, UTO BHI3bIBA-
€T y HUX TaKue (PU3noJIOrnUYecKre N3MEeHEH s, KOTOPBIE By T JN00 K CHUKEHUIO
POXKIAaeMOCTH, JINO0 K YBEJIUUYEHUI0 CMEPTHOCTU. OTO ABJISAETCSA IPUINHON YMEHb-
[IeHUs YUCJIEeHHOCTHU momyiasnuu. CTpece He BBISBIBAET HEOOPATUMBIX M3MEHEHUH
B OpraHuaMe, a JIUIIb IPUBOJUT K BPEMEHHOMY OJIOKMPOBAHNIO HEKOTOPBIX (DYHK-
muit oprauuama. IIpy yCcTpaHeHUH IIePeHACeIeHNs CIIOCOOHOCTDh K Pa3MHOMKEHUIO
OBICTPO BOCCTAHABJINBACTCH.

Bce saBucuMble OT ILJIOTHOCTH IIOIMYJISAIIMKM MEXAHU3Mbl PEryJISIIUU UKC-
JeHHOCTH BKJIIOUAIOTCA IO TOr0, KaK IIPOM30IiJeT IMOJIHOe HcUepIiaHue
pecypcoB cpenbl. Biaromapsa sTOMy B TONYJSIIUSX COXPAHAIOTCA W IIOA-
Iep:KUBAIOTCA ONTHMAJIbHBIE CBOMCTBA M CTPYKTYpa, UTO IIO3BOJISIET KM
IJINTEeJbHO HAaXOANUTHCS B PaBHOBECHOM cocTosHuu. CoxpaHeHHe MHOIOYMC-
JIEHHOCTY TIONYJIAINN B IIpeesax apeaja 00eceurnBaeT COXpaHeHNEe 1 9BOJIO-
U0 BUAA.

B [oBTOpPUM rnaBHoOe. Y momyJAluii B MPUPOAe HaOJIOaeTcA ABa TUIA
IVHAMUKK YNCJIEHHOCTH: IEePUOJNUECKNe W HellepruogudecKue KoJieba-
HUsi. PaKTOPhI CPEeAbl, BIAMUSIOIINE HA UKNCJIEHHOCTh IOMYJISIlNil, pasjie-
JISIOT Ha (PAKTOPHI, HE3aBUCUMbIE OT ILIOTHOCTH MOIYJIAINN, 1 (haKTOPHI,
3aBUCHMbIE OT IJIOTHOCTHU IOMYJIAINN. Peryasanusa YuCcIeHHOCTH IOy JIs-
U B IIPUPOJE OCYIIECTBIAETCSA IIPENMYIIECTBEHHO Yepe3 KOHKYPEHIIHUIO
3a pecypchbl, XUIMHUYECTBO, ITapasuTu3M. biaaromapsa peryJisaTOPHBIM Me-
XaHU3MaM IIONYJISIINN COXPAHAIT CBOE CYIIeCTBOBAHIE, a 3HAUUT, U CY-
IIIeCTBOBAaHNE BULA B I[€JIOM.
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? MNposepum 3HaHUA ]

KniouyeBbie Bonpocsl. 1. MovemMy B nNpupoae YMCNEHHOCTb NOMyNALUM HEe OCTAeTCsl MOCTOSH-
HOM? 2. YKaXuTe NpUymnHbl NEPUOANYHECKMX N HEMEPUOANYECKMX KONEOAHWNIN YNCIIEHHOCTM NomMy-
nauui. 3. Kak BAMSIIOT Ha YUCNEHHOCTb NONynauMin hakTopbl, HE3aBUCUMbIE OT UX MIOTHOCTU?

CnoxHble Bornpockl. 1. Mcnonb3ys pucyHOK 68, oxapakTepusynTe perynaumio YvMCneH-
HOCTW MOMynsAuMM XXyka Kopoeda, BCMbIKA YMCIIEHHOCTW KOTOPOro npefctaBnser yrposy
ans necoe tora Benapycu. MNMomoxeT nn Bblpy6Ka NecoB CrnpaBuUTbCA C 3TOW Npo6riemon?
2. lMpun paspaboTke nporpaMmMbl MO OGUOMOrMHECKON 6OpPbOE C KOHKPETHLIM BpeauUTENEM Bbl Q

BblbEpeTe HecneunanM3npoBaHHbIX UMK CNeLnanu3mpoBaHHbIX XULHUKOB? Moyemy?
§39-1

[ nopsegem utoru | §30-2

Bung — coBokymHOCTBH 0cobeif, KOTOpbIEe CXOAHBI II0 CJEeOYIOIIUM KPUTe-
puAM: MOP(OIOTTUECKOMY, (PDH3UOJIOTHTUECKOMY, OMOXMMUUYECKOMY, IreHeTruue-
CKOMY, 9KOJOTHUECKOMY, reorpadguueckomMy. Bce Kputepuu Buga HOCAT OTHO-
CUTEJBbHBIN XapaKTep, I03TOMY IPU OIIPEIEJeHUN BUAOBOM IIPUHAIIEKHOCTU
0co0ell MCIOJIL3YIOTCS BCe JAHHbIe KPUTEPUHU.

I'pynnsr ocobeit ogHOrO BuIa, HePABHOIEHHbBIE II0 PSAAY MPU3HAKOB W HAa-
ceJIIoN[re pasHble M0 YCJIOBUAM YUACTKU apeaJia, HasdbIBAIOTCA MOMYIAIIUAMU.
ITonynamnusa ABasgeTcA CTPYKTYPHOMR eqUHNIEH CYI[eCTBOBAHIS BIULA B IIpeae-
Jax apeasia. [lonynsanusa xKak OmoJiornyecKas CUCTeMa MMeeT CBOM CBOICTBA
U CTPYKTYPY. K cBoiicTBaM MOIYyJIAIIUN OTHOCSTCS YMCJIEHHOCTD, IIJIOTHOCTD,
POKIaeMOCTh M CMEPTHOCTb. POXK/IaeMOCTh I CMEPTHOCTh PA3HOHAIPABJIEHHO
BIUSAIOT HA YUCJIEHHOCTDH U ILJIOTHOCTH MOMYyJIAINKA. B 3aBUCMMOCTUA OT UX CO-
OTHOIIIEHUS MOMYJISIINSA MOXKeT ObITh PACTYIIell, cTaperolneil nianu cTabuIbLHOI].

[ momyaAnuy xapakTepHa olpeeeHHas IPOCTPaHCTBeHHAasA, I10J0Basd,
BO3pacTHAs ¥ 9TOJIOTHUYECKas CTPYKTypa. IIpocTpaHCTBeHHAs CTPYKTypa —
cayuaiiHOoe, paBHOMEPHOEe MJI TPYIIOBOe pacipegeisieHue ocobeii. ITomoBasa
CTPYKTypa OTpaskaeT COOTHOIIEHMEe II0JIOB. BospacTHasd CTPYKTypa — COOT-
HOIIIeHNE HPeNpPernpofyKTUBHBIX, PEIPOAYKTUBHBIX M MOCTPEIPOAYKTUBHBIX
ocoOeii. ITomoBass 1 Bo3dpacTHAs CTPYKTYPHI BAUAIOT Ha XapakTep N3MeHeHU
YUCJIEHHOCTU MOMYJANUUN. ITOJOTHUECKas CTPYKTypa — COOTHOIIIEHUE OCO-
Oeli, pPa3INUAIOIUXCSA 10 KOMILJIEKCY HMOBEeNeHUEeCKUX PEeaKI[Uii.

Y monynanuii B mpupoje HaOJJIOJAI0OTCA ABAa THUNA IUHAMUKU UYMCJIEHHO-
CTH: IIePHUOAUYECKIE U HellepUoAnUYecKre KoJe0aHsa YNCJIeHHOCT. PaKTOphI
cpenbl, BIUAIOINE Ha YNCJIEHHOCTD IONYJISAINil, pasaeasaoT Ha (aKTopkl, He-
3aBUCHUMbIE OT IJIOTHOCTHU TOMYJIAIUNA, U (PaKTOPbI, 3aBUCUMbIE OT IJIOTHOCTHU
MOIYJIANNK. Peryasiiusa YicJIeHHOCTH IIONYJIANNI B IPUPO/Ie OCYIIIeCTBIIAETCS
IPEenMYIIeCTBEHHO Uepe3 KOHKYPEHI[UIO 3a PeCypChl, XUIIHNUECTBO, Iapasu-
TU3M. Biaromaps peryJsTOPHBIM MeXaHM3MaM IIOIYJIAINN COXPAHIIOT CBOE
CyIllecTBOBaHMe, a 3HAUNUT, U CYII[eCTBOBAHIE BUIA B IIEJIOM.




[naBa

JKOCMCTemMa — OCHOBHaA
egunHnua 6uocdepnbl

Bbl y3HaeTe:

® CTPYKTYpy buoleHo3a, buotona, 6uoreoLeHo3a, SKOCUCTEMbI;
® CBA3M 1 B3aUMOOTHOLLIEHUS] OpraHn3MoB B GMOLEHO3ax;
® 0 (hyHKUMOHAIIbHbIX Fpynnax opraHu3MoB, LENsX U CeTAX MUTaHus B 3KOcucTeMme,
MPOAYKTUBHOCTU 3KOCUCTEM;
Q ® 0 AMHaMuKe 9KOCUCTEM U IKOJIOrNHYECKOH CyKueccum;
® OCHOBHbIE arpo3KOCUCTEMbI U UX OTINYUSA OT €CTECTBEHHbLIX SKOCUCTEM.

Bbl Hay4uTech:

00bSACHATL B3aUMOLEViCTBUE M B3aUMOCBA3b KOMITOHEHTOB 3KOCUCTEeMbI;

COCTaBAATL LENU U CEeTU NUTaHWS, SKOJIOrMYECKME nvpamuabl M aHaam3npoBaTtb UXx;
XapaKTepn3oBaTb MpPOAYKTUBHOCTb 3KOCUCTEM;

CpaBHMBATb €CTECTBEHHbIE W MCKYCCTBEHHbIE 3KOCUCTEMbI;

pellaTb 3KOIOrM4eckne 3anaqv;

060CHOBbIBATL MEPbI 10 OXPaHE €CTECTBEHHbIX 3KOCUCTEM; M0 YMEHbLLEHWUIO 3arpsi3-
HeHWs1 OKpyXaroLevi cpenbl 6bITOBbIMM OTX04amu, SKOHOMHOMY PacxXofoBaHWO BOAbI,
S/IEKTPOSHEPrnM, Tenna u T. 4.;

® B/1IafeTh NprUemMamMm 3KOSIOrM4YECKOro NoBEAEHNs B ObITy, B MPUPOAHBIX U UCKYCCTBEHHbIX
aKocHcTemax.

B manno# raaBe mpuBeeHa XapaKTEPUCTUKA OCHOBHBIX CTPYKTYPHBIX €U~
HUI »KUBOII IIPUPOAbI — OMOIEHO30B, OMOreolleHO30B, dKOocucTeM. BHauaJe
BBl IIO3HAKOMMUTECH C HOHATUAMU: «OMOIIEHO3», «COODOIIECTBO», «0OMOTOI»,
«dKOTOII». BBEI y3HaeTe, 3a cueT KaKMX CBSA3€H M B3aMMOOTHOIIEHUN M3 II0-
OyaAanuii GopMUPYIOTCSI O0MOIeHO3bI. VI3yunTe cocTaB U CTPYKTYPY Omoreo-
I[eH03a U SKOCUCTEeMbI, XapaKTepPUCTUKY Ilelell U ceTell MUTAHUSA, TUIBI DKO-
Joruueckux mupamug. Vsydas OMOJIOTMUYECKYIO IIPOAYKTUBHOCTh 9KOCHUCTEM,
BbI IO3HAKOMHUTECH C PA3HBIMU BUIAMHU IIPOAYVKIINYN 1 3aKOHOMEPHOCTAMU ee
pacipegeaeHns B SKOCcUCTeMe. Y3HaeTe, uTo Takoe npaBuia 1 % u 10 %, Kak
UX HYKHO HMCIIOJb30BATh IPHU PEIeHNI SKOJOTMUeCKUX 3ajau. B KoHIle ria-
BbI pacCMaTpMBaAIlOTCA THUIIBI JMHAMMNKHN 3KOCHUCTEM, BBOAUTCA IIOHATHE «CYK-

Q Imeccusi». 3aBepllaeTcs IiaBa CPABHUTEIbLHON XapaKTePUCTUKON IMIPUPOTHBIX
9KOCHCTEM U arposKOCHCTEM.
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§ 40. BuoueHo3 u 6uoTon.
CBA3u opraHM3mMoB B 6UoLIeHO3ax

B BcriomHuTE, C KakumMu Tunamm CBS3en Mexay pa3HbiMM BUOaMW OpPraHM3MOB Bbl
NO3HAKOMUNUCH NPU N3YHEeHUN PaCTUTESNIbHOro U XMBOTHOIO mMupa.

B Kak Bbl aymaete? bnarogaps 4emMy pasHble BuObl OpPraHn3MOB, WMeEOLLME pasHble
noTpebHOCTH, MOTYT CyLLIECTBOBaTb Kak eauHas 6uonornyeckas cucrtema?

B Bbl y3HaeTe, 4TO Takoe 6MOLEHO3 (COOOLLECTBO) M OGMOTOM (9KOTOM), NMO3HAKOMMUTECH
C TPOOUHECKUMMU, TOMMUYECKUMMU, hOpUHECKUMU N habpuyHeckumMmn CBA3SMU MexXay opra-
HM3MaMMm.

IlonaTue 0momeHo3a u Omoroma. B mpupose monyaAnuy pasHbBIX BUIOB,
CYIIIeCTBYIOIIIIe B OIHOU cpele, BCTYIAIOT APYr C APYrOM B pasHOOOpa3HbIE
CBSI3W U B3aMMOOTHOIIIEHUS B 3aBUCHUMOCTH OT WX IIOoTpebHOCTei. B pesyib-
TaTe o0pasyeTrcs 0oJjiee CIOKHAA OMOJIOTHMUECKas CUCTeMa — OMOIeHO03. JTOT
TepMUH BBeJ HeMellkuii ruapobuosor K. Me6uyc B 1877 r.

Buoyenos (ot rped. bios — xusHb, koinds — 06IIMI) — HCTOPUUECKHU
CJIO0KUBIITASICA COBOKYIHOCTDb B3aMMOCBSIBAHHBIX HOMYJANUN pacTeHUH, KU-
BOTHBIX, 'Pr6OB U MUKPOOPraHU3MOB, HACEJIAMOIINX 9KOJOTUIECKN OJHOPO-
HYIO cpeqy OOMTaHU.

YacTo B 9KOJOTMU BMECTO TePMUHA «OMOIIEHO3» HCIOJb3yeTCA TePMUH
«Cc0o0011TeCcTBO» . BroleHo03 (CO00IITeCTBO) ABIASETCS OCHOBHBIM KOMIIOHEHTOM
IIPUPOAHBIX HAJOPTraHN3MEHHBIX CHCTEM.

Mecto o6uTanusa 6uoneHo3a — 6uomon (0T rped. bios — KUBHB, tOPOS —
MEeCTO) — YYaCTOK TEPPUTOPUU C OJHOPOMHBIMU YCJIOBUAMHU cpenbl. MHoTHA
BMECTO TePMHUHA «OMOTOM» MCIIOJb3YETCA TEPMUH «9KOTOII».

Cocras 0moreno3a u o6umoromna. CocTaBIAIOIIMMY KOMIOHEHTaMU OMOIIEHO-
3a ABIAOTCA: (UTOIEHO3, 300II€HO3, MUKOIIEHO3, MUKPO6oIieH03. Pumoyenos
(ot rpeu. phytén — pacTeHUe) — PACTUTEJIHHOE COODOIECTBO, IPOU3pACTAIOIIee
Ha OIpeeJIeHHOII TePPUTOPUU U M3MEHSIoIeecsd KaK II0 ce30HaM, TaK U II0
rogaM. 300yeHo3 (OT Irped. z00n — KXUBOTHOE) — COBOKYIIHOCTH IIOIIYJIA-
U JKUBOTHBIX, HACEJAIOINX OIpeeseHHbIH 6uoron. Mukoyerno3 (0T Tped.
mykes — rpub) — cooO6IeCTBO PAsSJMUYHBIX BUIOB rpuboB. Mukpoboyeno3
(oT rped. micrés — MaJblil) — COBOKYIHOCTDH HMOMYJIAINi GaKTEepUil U OJHO-
KJIETOUYHBIX IIPOTHCTOB.

I'panuria Me:xkay O0MoIleHO3aMU OIpeaesdeTcs Mo (UTOIeHO3aM, KOTOPhIe
Bcerga mmeroT crenuduueckue ocobennoctu. Hampumep, Jyr pesko oTauya-
eTcs OT Jieca, JieC — OT 00JI0Ta, XBOMHBIH Jiec — OT JINCTBEHHOTO, Oepe3oBas
pormia — oT ay6paBbl. PUTOIEHO3 OIpeHessdeT BUIOBOII COCTaB 300I€HO3a,
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MUKOI[EHO03a U MUKPOOOIIEHO03a, T. €. ABJISIETCS IVIABHBIM CTPYKTYPHBIM KOMIIO-
HEHTOM GUOIeHO3a.

IIo mpomMcXO0KIEHUIO Pa3IUYalOT IMEePBUYHBLIE ¥ BTOPUUHBIE OMOIEHOB3HI.
ITepsuunvie OGMOIEHO3BI C(HOPMUPOBAINCHL B HPUPOAHBLIX YCIOBUSIX B XOJIe
9BOJIIOIIMY (HEeNOCTYIIHbIe YUYaCTKU TalTu, TOPHBIE Jieca). X KOMIIOHEHTBI
(opraHM3MBbI) aJalTUPOBAJINCH K OKPY’KaIOINell cpeae. ITO IMpuAaeT OmoIie-
HO3aM JWHAMUUYECKYIO yCTOHUYMBOCTb. K 8mMopuyHbiLM OTHOCATCA CO3LaHHBIE
WJIN TIpeoOpas3oBaHHBIE YEJOBEKOM OMOIeHO3BI (OOJBIIIUHCTBO OMOIIEHO30B
Ha 3eme).

B Kypce reorpadum BBl IMO3SHAKOMUJINCH C PasHOOOpasmeM IIPUPOTHBIX
6uoreno30B Benapycu. Hamnbosiee THINUYHBIMU [JIA HAIlEll CTPAHBI ABJISIOT-
cA XBOWHBIE U CMeITaHHbIe Jeca, 0Oepe3oBble POIU, NyOpaBbl, IOMMEHHbBIE U
CYXOJOJIbHBIE Jyra, 60J0Ta. Bce OHM HCIBITHLIBAIOT PA3HYIO CTEIIeHDb BIUSIHUA
XO03ANCTBEHHON eATEJIHHOCTU UesIoBeKa.

BuoTon BKJIOUAaET BO3AYX C KIMMATHUECKUMU (PakTopamMu (Kaumamon),
ouBy (9dagpomon) u Bony (ecudpomon). 3TU KOMIOHEHTHI B3aNMOAENCTBYIOT
MeKOay coboil 1 (hopMUPYIOT cpeny obuTaHusa OMoIleHO3a. BMOIIEHO3 CBOMM
CYII[eCTBOBAHMEM WM3MEHSEeT COCTOSAHMe O0moToma. B cBoOo ouepenb M3MEHSIO-
muiicsa 0OMOTOII MOYKET BJIWATH HA BHUIOBOM COCTAB OMOIEHO3A.

CBasu nonyasuuii B 6uonenozax. CTpykTypa 6uomeHo3a noaaep:KuBaeTcA
BO BpPEMEHU U IIPOCTPAHCTBE 3a CUET PasHOOOPA3HBIX CBA3eH MeKIy IOIly-
aamuaMu. CBA3KM BOSHUKAIOT C IEJIbI0 YAOBJIETBOPEHUS OIPENeIeHHBIX II0-
TpeOHOCTel OAHON IIOIIYJIAIINY 3a CUEeT APYyroii. B 3aBuCcMMOCTH OT XapakTepa
moTpebHOCTEll BBIZENAIOT YeThIpE THUIIA CBA3eli: TpouuecKue, TOIUUYECKUE,
(opuueckue, pabpuueckue.

Tpoguueckue céasu (0T rped. trophé — THUIA) — CBA3U MEKIY ITOITYJIA-
MUAMY, B pe3yJbTaTe KOTOPBIX 0COOM OJHOI MOMYJIANUU IIOJYYAIOT TUIIY 3a
cueT ocobell APYroil MOMyJANUU. ITO MOYKET IMIPOUCXOAUTH IYyTeM IMOeNaHMsd
OCOGGﬁ, IINTaHUA OTMEPINMMM OPraHWYEeCKMMM OCTATKAMM HJIN IIPOAYKTaAMHN
JKUBHeAesTeJIbHOCTH ocobeil mpyroro Buaa. Hampumep, JATYIIKA TUTAETCS
HACeKOMBIMU, aUCT — JATYIIIKAMHU, JOKAEBON YePBbh — OIABIIUMU JUCThIMU.

Tonuueckue céa3u (0T rped. tOp0S — MECTO) — CBA3U MEXKAY MOMYJIAINAA-
MU, KOT'/J[a 0COO0M OJHOI IIOMYJISAIINY HCIIOJIL3YIOT 0cOo0el APYrol HMOmyJISI[UuN
B KauecCTBe MeCTOO6I/ITaHI/IH MJIN HCIBITBIBAIOT MX BJIIMAHMNE Ha CBOIO Cpeny
oburanus. Hampumep, ITUIIBI NCIOJIB3VIOT AePEBb U KYCTAPHUKU KaK MeCcTa
ISl THE3MOBaHUs, MaJbKMU PBHI0O HAXOAAT YKPBITHE IO 30HTHUKOM MeEIY3bI,
snu(UTH U JUAHBI HCIIOJb3YVIOT CTBOJLI IepeBbeB Kak cybctpat (puc. 70).
B jiecy BBICOKUE JepeBbs IO CBOUM IIOJIOTOM MOT'YT CO3[aBaTh 0JIATOIMIPUAT-
HbIEe YCJIOBUA AJIA TeHEJTIOOUBBIX PACTEHUMH.
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Opxupaen (anncunTbl) Ha CTBONE AepeBa JlnaHel B TpONnyeckom necy

Puc. 70. Tonnyeckune cBsA3n B GMOLEHO3aX

Dopuureckue céasu (oT rped. phéra — HOIIeHHWE) — CBA3SU MEXK]JY IIONY-
JATUAME, KOTa 0cO0M OJHOM MOMYyJAINY yYaCTBYIOT B paccejgeHuu (pacipo-
cTpaHeHUM) ocobeit npyroi nonyaanuu. HanpuMep, ITUIBI, TUTAACH ATOJAMU
OPYCHUKU, YePHUKU, PAOMHLI, OOAPBIIIIHUKA, PACIPOCTPAHAIOT CeMeHa 9TUX
pacTeHUil BMecTe ¢ 9KCKpeMeHTaMu. MileKonuTaioImue mepeHocaT 60X, Kie-
mieti. Beaku, colikm, 3ammacas Opexu W KeJayAu Ha 3UMY, WHOTIA TEePSIIOT UX,
U Te BECHOM IIpOpacTaroT.

IBOJIIONNA KUBOTHBIX M PACTEHUN ITPOTEKajsa B3aMMOCBA3AHHO, IIO3TOMY
OHU BBIpaOaTHIBAIU IMPUCIIOCOOIeHUS AJsa (opuuecKux cBaseii. Hampuwmep,
NUIeBapUTEeIbHbIe (DEPMEHTHI MJIEKOMUTAIOINX W ITUI] HEe IIepPeBapUBaIOT
ceMeHa pacTeHui, a Hao00poT, 00eCIIeUNBAIOT UM BBICOKYIO BCX0KeCTb. 11101l
U ceMeHa HEKOTOPBIX PACTEHUHN MMEIOT KPIOUKHU, 3alleNKU /I IPUKPEIIeHU
K IIIePCTHU 3Bepeil ¢ IeJibI0 PACIIPOCTPAHEHUA.

» 310 mHTepecHo. Eciu B posu pacupocTpaHuTesell ceMAH, IIJIOJJOB, CIIOP, IIBbLIb-
Il BBICTYMAIOT 3BEPHU, TO TaKOIi IPOIlecC HashIBAIOT 300xopueii. CeMeHa Jiomyxa
WJIW Yepeabl MOTYT IEeIJIATHCSA CBOMMU IIIUIIAMHU 34 IIEPCTh KPYIHBIX MJIEKOIIH-
TAIOIINX W IE€PEHOCUTHCS Ha O0OJbINNE paccTOAHUA. Ecau KMBOTHBIE IIEPEHOCAT
(TPaHCIIOPTUPYIOT) APYTUX, O0oJjiee MEJIKUX JKUBOTHBIX, — 9TO (opesus. IITUIrs
HEPEeIKO HA IePhIX U HOTAX IMEePEHOCAT MEJKUX *KMBOTHBIX MJIU UX ANIA, a TAaKKe
IIUCTHI IPOTHUCTOB. XapaKTepPHON 0COOEHHOCTHIO (hope3uu ABJSAETCA OTCYTCTBUE
napasuTusMa.

Dabpuneckue céasu (or nar. fabrico — M3TOTOBIATH) — CBA3U MEKIY
MONYIANUAME, KOTLa 0COOM OJHON IIOMYJIAINYN NCIOJIb3YIOT BEIAEJIEHUS NN
MePTBBIE YaCTU TeJ 0co0ell APYroi IOMyJIAIMN B KaueCcTBe MaTepuaJa IJis
CTPOUTEJILCTBA THE3M, HOP, YOCHKHUIIL.



186

[naBa 5. 9kocucTtema — OCHOBHas eguHuLa 6uocdepsbl

MypaBeiiin

Puc. 71. ®abpuyeckue cBA3u B 6MOLIEHO3aX

Hampumep, 606psI coopysKatoT 606pOBbIe XaTKU 13 CTBOJIOB U BETBEI Aepe-
BbeB. MypaBbu UCIOJIB3YIOT OTIal XBOMHBIX PACTEHUN KAK OCHOBHOM CTPOUTEIIb-
HBIN MaTepuaJ AJsS MypaBeiHuKoB (puc. 71). IITuiisl TpuMeHSIOT CyXue BeTou-
KU, TPaBy, IyX, MIEPCTb 3BePell AJIs CTpOUTeJIbCTBa rHe3n. HeKoTophle JecHbIe
3BepU BBICTUJIAIOT CBOU HOPBI MXOM, OIABIIUMU JUCTBAMU, CYXOH TpPaBOH.

Ilonynsammsa sro60ro Buga B 6MOIEHO3e MOCTOSHHO BCTYIIA€T B PA3JIMUHBIE
CBA3U ¢ APyruMu nonyadanuamu. Haopumep, garen, moefamoliuii HACEKOMBIX,
BCTyIlaeT C HUMU B TPODPUUECKYIO CBA3b, a BBHIJAJIOJIMBAs B CTBOJIE IepeBa
IYILJI0, OH BCTYIIaeT B TOIUUYECKYIO CBA3b C J€PEBOM.

H MoBTOpMM rnaBHoe. BuoieH03 — COBOKYIIHOCTH B3aMMOCBSI3aHHBIX
MOMYJIAUN pacTeHuu ((puTOIeHO03), JKUBOTHBLIX (300I1€HO03), IpuboOB (MH-
KOIIeHO03) M MHUKPOOPTaHU3MOB (MUKPOOOIIEHO3), HACEJISOINX YYaCTOK
TEPPUTOPUHU C OJHOPOTHBIMU YCIOBUAMU Cpeabl — OMOTOI. BuoTon BKJIIO-
YyaeT BO3AYX C KINMATHUECKUMHU (paKTopaMu (KJIMMAaTOIl), mouBy (sgado-
ToIl) U BoAy (ruaporoir). B OmoleHO3e MeXK Ay MONYJIANUAMU Pa3HBIX BU-
OB BOBHUKAIOT TpouuecKre, Tomnueckue, (popuueckue u hadbpudecKme
CBA3MU.

? Mposepum 3HaHUA J

KnrioueBblie Bonpockl. 1. [Javite onpegeneHne nOHATUN «BUOLEHO3» U «b6uoTon». Hasosute
MX CTPYKTYpHblE KOMMOHEHTHI. 2. Bbibepute npumep 6MoLeHO3a U3 NPeasioKeHHbIX COBOKYIM-
HOCTel opraHmamoB: 1) OepeBbs M KyCTapHUKM B Mapke; 2) pacTeHusi, BblpallMBaeMble B
60TaHM4eckoM cafy; 3) NTuLbl U MekonuTaroLwme, obutaroLme B efloBOM fecy; 4) Bce opra-
HU3MbI, obuTarolme Ha 6onoTe. 3. Kakue Tvnbl CBA3en mexay nonynsumsMu nognepXxuearoT

CTPYKTYpYy 6uoueHo3a? lMokaxute nx Ha npumepe 6MOLIEHO3a CMELLAaHHOro fieca.
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CnoxHbie Bonpockl. 1. B Kakue cBA3M BCTynalT a30TUKCUPYLOLLIME 6aKTepum, HaxoasLme-
cA B KnybeHbkax 6060BbIX pacTeHwuW; omena, npouapacTarowias Ha Tonone? 2. YcTtaHoBU-
Te TUMbl CBA3EN, B KOTOPblE BCTYNawT MONyNsAUMM MEPEeYUCNIEHHbIX Map BWMAOB: a) NATYLUKK
N Ky3He4uku; 6) NuLIakHWKM U OEepeBbs; B) Malbky pbl6 U Mefy3bl; I') NMaHbl U OEPEBbS;
[) OCVHbI N NOJOCUMHOBUKK; €) MTULbl U CeEMeHa PAbUHBI; X) MeaBean 1 Kneww; 3) Mypasbu
1 necHo onaf. 3. O6bsACHUTE 3KONMOrM4Yeckuii cmbicn nocnoBul. O Kakmx Tunax cBs3en B
HUX nget peyb? 1. Myxuk 6epedy pybut, a wena no rpubam pa srogam 6bet. 2. Jluca ¢
3aviueM OpyXHo He XuByT. 3. Tbl Mocen poxXb — BacuiibkM camu B3onayT. 4. Konu Tec-
HO, TaK M Kypuua Kypuuy ¢ Hacecta ctankmeaeT. 5. Ha 1O u wyka B Mope, 4T06 Kapacb
He gpemann.

§ 41. Tunbl 6MOTUYECKUX B3aUMOOTHOLLEHUMN
opraHu3MoB B 6MoLieHo3ax

B BcnomHuTte, B Kakue Tunbl CBA3EM BCTYNalwT OpraHn3mbl MNOMYNsSLUMA pasHbIX BUOOB,
obuTarLwmx B 0OQHOM 6UOLIEHO3E.

B Kak Bbl gymaete? Kak MOryT BAMSATb TWMbl CBA3EA HA YUCIIEHHOCTb B3aUMOLENCTBYIOLLMX
nonynaumn?

B Bbl y3HaeTe O pa3HoO6pas3uy B3aMMOOTHOLUEHWN, BO3HMKAKOLLMX Ha OCHOBE pPasHbiX
TUMOB CBA3EM MeXAy opraHuamMamu B OMOLEHO3e, 06 WX BIAWUSHUM Ha YUCIIEHHOCTb
B3aUMOOENCTBYIOLLMX MOMNYALUMA pas3HbIX BULOB.

W3 npenpigyiero maparpada BbI y3HAJIM O TUIAX CBA3EH, BOBHUKAIOIUX
MeKAy OpraHu3MaMU Pas3HbIX BUOB, CYIIECTBYIOIIUX B OJHOM OuoreHose. Ha
OCHOBE dTUX CBfA3eil (OPMUPYIOTCS pasJnuHble OMOTHUYECKIEe B3aTMOOTHOIIIe-
HUS, KOTOPhIE MOTYT IIO-PA3HOMY OTPaKaTbCS Ha UMCJIEHHOCTU U JKUBHECIIO-
COOHOCTH B3aMMOJIEUCTBYIOIIUX IIOIYJISAITAA.

Awmepurkanckuit sxojsor 0. Ogym mpemto:xuia KiaaccupuiinpoBaTh 01o-
TUYECKHe B3aMMOOTHOIIIEHUS MO0 XapaKTepy WX BIWUAHUA Ha YNCJIEHHOCTDH
B3auMoelicTByoomux nonyaanuii (BumoB). CorsacHo aToil KJaccupuKa-
U, JII000e B3aMMOOTHOIIIEHNE MEKIYy OpraHm3MaMU MOKHO OIUCATH C IIO-
MOIIIIO COUETAaHUS ABYX CHUMBOJIOB, IMOKA3BLIBAIOIINX €T0 IIOCJENCTBUSA IJIs
B3auMoericTByonux BumoB. CumBos «0» o3HaUaeT OTCYTCTBHE 3aMETHBIX
IS BUAA TOCJEACTBUUA AAHHOTO B3amMOOTHOIIeHUs. Ilosb3a AJA BuUAA OT
B3aUMOJENCTBUS C OpPraHM3MaMU APYroro Buja 0003HAYAETCSA CUMBOJIOM
«+», a oTpullaTelbHOe BJIUAHNE — CHUMBOJIOM «—». VICIONB3ysA STU CUM-
BOJIBI, XapaKTePUCTUKY Hambojiee PaCIpPOCTPAHEHHBIX B H9KOCHCTEME TUIIOB
B3aMMOOTHOIIIEHUN OPTaHM3MOB PAa3HBIX BUJOB MOKHO IPEICTABUTH B BHUJE
rabaunsl 19 (c. 188).

o

S



188

[naBa 5. 9kocucTtema — OCHOBHas eguHuLa 6uocdepsbl

Tab6auma 19. Knaccndpurkanma 6MOTHUYECKMX B3aMMOOTHOIIEHU

Tun .
- Bug A | Bug b XapaKTepuCcTUKA B3aNMOOTHOIIIEHUH
B3aMMOOTHOIIEHU
Kouxkypenmnus - - IIpssmoe u HempsiMoe mogaBJIeHNEe 000UX
BUIOB IIpHU AeuIiuTe 00IIero pecypca
XUMTHUTYIECTBO + - XUIMHUK II0JIy4aeT II0JIb3y, a JKepTBa
HeceT YpOH
ITapasutusm + - ITapasur mosyuaer MmoOJb3y, a XO3AUH
yrHeTaeTcs
KomMmencanusm + 0 Bung A monyuaet mosb3y, a Bugy B aTo
B3auMojieicTBre 6e3pasInuHO
Myryanusm + + BzaumogeiicTBue 6JIarOONPUATHO AJIA
000uX BUIOB U 00s3aTEeILHO

I peryasiuy YUCJIeHHOCTH IIONYJSAIinii B OuoleHo3e HanboJIbIllee 3HA-
YyeHMe UMEIOT TaKle B3aMOOTHOIIIeH!S, KaK KOHKYPEHIUsA, XUIITHIYECTBO U IIa-
pPasUTH3M.

Kouxypenyusa (ot sar. concurrentia — COIEPHUYECTBO) — B3anMMOHe-
BBITOJHBIA THUII B3AMMOOTHOIIEHHUII MEXKIYy OPraHM3MaMU PasHBIX BHIOB CO
cxXomHbIMU moTpeOHOocTaMU. OHa IPOSABJAeTCA JuO0 B (popMe HPAMON KOH-
KYPEHIIUU, KOTJ]a OPTaHMU3Mbl BCTYIIAIOT B OTKPBITYIO 60puOYy, 100 B (hopme
KOCBEHHOM KOHKYPEHIIUU 3a OTPAHUUYEHHBIN Pecypc WU TEPPUTOPHUIO.

B pesynabrare npamoil KOHKYPEHIIUU OPraHM3Mbl PA3HBIX BUAOB (hu3uUe-
CKU NJIN XNUMHUYEeCKHN B3aHMOILefICTBy10T, IIPAU 3TOM IIPOMCXOAUT JII/I60 n3rHa-
HUe OPraHM3MOB OJHOI0 13 KOHKYPHUPYIOIINX BUIOB C OOIIel TeppUTOPUU,
anbo yrueTeHUe WX JKU3HeAesTeJbHOCTH. Hampumep, CKBOPIBI 1 BOPOOLU B
THEe3I0BON IIePUO HAlaJaloT IPYyT Ha APYyra, KOHKYPUPYs 3a MecTa IHe3I0Ba-
HusA. U3BecTHO, UTO cepasi Kpbica KPYIIHee U arpecCuBHee YePHOIl, ITI09TOMY B
CXBaTKaX vallle OJepPKrBaeT Bepx. BeirecTBre 9TOr0 B IMIOCEJIEHUAX UYeJIOBEeKa
B EBpore cepasi Kpbica IIOUTH BBITECHUJIA YEPHYIO.

B cayuae xoceennoil KOHKYPEHIIUM UYHCJIEHHOCTh OPTaHM3MOB O0OMX BHU-
OB CHUIKAEeTCsI BCJEACTBHE HemocTaTKa o0Iero pecypca. IlpumepoMm MoxkeT
CIIYKUTHh KOHKYPEHIUS MEKAY PACTeHHSMM PA3HBIX BUAOB 3a CBET, BOLY U
MUHepaJbHbIe BelllecTBa (KYJbTYPHbIE PACTEHUS U COPHAKMN), MEXKIY Tpa-
BOSIAHBIMH KUBOTHBIMU PasHBIX BHUAOB 3a pPacTUTeJIbHbIE pecypchl (3y0Op u
0JIarOPOAHLIN OJIEHB).
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BbL10 3aMeueHO, UTO OpPraHu3Mbl OJIM3KOPOACTBEHHBIX BHUIOB C OOUHAKO-
BBIMH ITOTPEOHOCTAMM, KaK IPaBUJIO, HE MOTYT CyIllecCTBOBaTh BMecTe. OauH
BUJ oOpranusMoB (0oJiee KOHKYPEHTOCIIOCOOHBIH) BBITECHSIET 0cobeil Apyroro
BUJa (MeHee KOHKYPEHTOCIIOCOOHOTO0). DTOT IPUHITUI BasKHO YUYUTHIBATH IIPU
BCeJIEHUY BUIOB B APYIYIO Cperdy.

XuwHUu1vecmeo — TUII B3BANMOOTHOIIIEHNI OPTaHM3MOB, IIPU KOTOPOM Op-
TaHMU3M OJHOTO BHUIA (XUIHUK) YAOBJIETBOPSAET MHUIeBbIe TOTPEOHOCTH 3a CUET
ocobeli apyroro Buga (KepTBEI) B Pe3yabTaTe ero YMePIBJICHUA U IIOeJaHnd.
OmHaKO KOTZa B KauecTBe KePTBBHI BLICTYIIAIOT PACTEHUS, TO 9TH B3aUMOOT-
HOINIEHUSA HAa3bIBAIOT pPACMUMENbHOI0HOCMbI0. B Xo/e 9BOJIONUYN XUITHUK
¥ JKepPTBa IMapaJljeIbHO JBOJIOIIMOHUPYIOT, IIPUCIIOCAO0IUBAACEH APYT K IPY-
ry. [IpuMepaMu XUITHUYECTBA ABJISAIOTCS B3AUMOOTHOIIIEHHUA: HayK — MyXa,
coBa — MBIIIb, YIaB — KPOJUK, KapaKaTuila — pbi0a UTJI00PIOX.

INapasumusm (oT rped. pardsitos — HaxJIeOHWK) — THUII B3aNMOOTHOIIIE-
HUI OPraHM3MOB Pas3HbIX BUIOB, IPU KOTOPOM OPraHM3M OAHOro Buaa (mapa-
3UT) MCIIOJB3YET OPraHW3M JPYyroro Bujaa (X03s1MHA) B KauecTBe cpelbl o0u-
TaHUA ¥ UCTOUYHUKA NMUIU. [lapasuTusM BO3HUK Ha OCHOBE TPOPUUECKUX U
TonnuyecKux cBsisei. [lapasuT mo pasmepam MeHbIe xo3anua. OH He yOuBaeT
X03AWHA, HO yrHETaeT JKU3HEeJeATeIbHOCTb, UYTO MOXKET CTATh IPUUYUHON ero
rubesnu. IlapasuTaMu uyailie BCero ABJIAIOTCA MeJKKUe OPraHUu3Mbl — BUPY-
cbl, 6aKTepUuU, OAHOKJIETOUHbIe Tpubbl. Cpenu 0eCII0O3BOHOUYHBIX HAMOOJIBIIIEE
KOJIMYECTBO BHUIOB-IIAPA3UTOB MMEETCS cpenu uyepBeil (0COOEHHO ILIOCKUX U
KpyrJibix). BeTpeuaiorcs mapasuThl U Cpeau pacTeHuil (IOBUINKA, 3apasuxa).
B xome sBoaonuu (OPMUPYIOTCS B3aUMHBIE IIPUCIIOCO0JIEHUS ITapasuTa U X0-
3AHWHA. HpnmepaMH IIapasuTu3dMa MOT'YT CIAYXKHUTH BSAUMOOTHOIIIEHUA MEXIY
aCKapuaoil U YeIOBEKOM, IMEeUEHOUHBIM COCAJIBIMUKOM UM KPYIHBIM POraThIM
CKOTOM, IIOBUJIMKOI U KjaeBepoM. [lapasuTusm, Tak Ke KaK XUITHUUYECTBO U
KOHKYPEHIUsI, UTPaeT Ba’KHYIO POJIb B PETYJIAINUN YUCICHHOCTH IIOMYJIAIUN
B npupose. HepadymHOe BMeIIaTeJTbCTBO B 9T B3AWMOOTHOIIIEHUA YacTO Ha-
HOCHUT BpeJ IIPUPOJEe U UYeJIOBEKY.

Kommencanuzm (ot npar. commensalis — coTpale3Hnk) — THUII B3aUMO-
OTHOIIIEHU, IIPX KOTOPOM OPraHU3MbI OJHOI'O BHUIA WM3BJIEKAIOT IIOJb3y, HE
OPUHOCA HU BpeJa, HU IIOJb3bl OPTaHU3MaM APYyroro Buiaa. Eciiu B3amMOOT-
HOIITeHUs BOSHUKAIOT Ha OCHOBE TPOhUUECKUX CBA3eil, To Takasa ¢opmMa KOM-
MeHcaJau3Ma HasbIBaeTcd HaxJaeOHuyecmeom. Hampumep, OTUIBI THUTAIOTCS
OoCTATKaMU OUIU KPOKOAuIoB (puc. 72, c. 190), a mecIbl J0eHal0T OCTATKU
Tpames3bl 0€J0ro MeaBe .

Ecau xe OpPraHunu3MbI BSaPIMO]IefICTBYIOT Ha OCHOBE€ TOIINYEeCKHuX CBA-
3eii, TO 9TO MPOsABJeHNEe KOMMEHCAJIN3Ma Ha3bIBACTCA KEAPMUPAHMCMEOM.

§41-1
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HaxnebHn4ecTBO

Puc. 72. MpumMepbl kKOMMeHcanuama

Hanpuwmep, priba-npunaunanga m BomHasd uepemnaxa (cM. puc. 72), 6ecmos3Bo-
HOUYHBIE B THE3IaX IITHII.

Mymyanauam (ot naT. mutuus — B3aUMHBIN) — B3aUMOBBITOIHBIN 1 005-
3aTeJbHBIN AJIA KHU3HN OPraHU3MOB XOTSA 6BI OOHOTO U3 BSaI/IMOI.[efICTBYIO'
X BUAOB THUII B3auMOOTHOIeHui. [Ipy HapyIIeHUU STUX B3aUMOOTHOIIIE-
HUH JKM3Hb OPraHN3MOB OJHOT'0 MK 000MX BUIOB CTAHOBUTCSA HEBO3MOXKHOI.
ITpuMepomM MOTYT COY:KUTHL OTHOIIEHUA KJIYOEHBKOBBLIX OaKTepuii m 60060-
BBIX PACTeHUIi, IIJISIOYHOr0 Irpruda
U apeBecHOro pacreuus (puc. 73).

Buoruueckue B3amMOOTHOIIIE-
HUSA UMET OO0JILIIIoe 9KOJIOTUYe-
cxkoe 3HaueHme. KoHKypeHIud,
XUIITHUYECTBO M IIapa3uTU3M yua-
CTBYIOT B CaMOPETYJAINU JI060T0
OuoIleHO3a, MOMOras COXPaHUTDH
ero ycromumBocTh. KomMenca-
JIU3M W MyTyajausM obeclieunBa-
0T MaKCHMaJIbHOEe WCII0Jh30Ba-
HUe NHIIEeBLIX pPECcypcoB U cpe-
ObI oOMTaHWUsA. B3anmMOBBITOIZHBIE
B3aMMOOTHOIIIEHUA CIIOCOOCTBYIOT
JIYUIlieMy BBIXKMBAHUIO BUIOB, UX
Pa3MHOXKEHUIO, a 3HAUUT, MMOAAEp-

Puc. 73. MyTtyanuam (Mukopusa, o6pasoBaHHas JKAHUIO BUAOBOIO MHOr0o00pasus
rMamMn mMacneHka v KOpHAMWU JIMCTBEHHMLIbI) OuoIeHo3a.

KopeHb foepesa
B Yyexse u3
nepenneTeHHbIX rng
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B [MoBTOpUM rnaBHoe. BuormuecKue B3aMMOOTHOIIEHUA B OMOIEHO3€
(GOpPMUPYIOTCA HA OCHOBE TPOPUUECKUX, TOINUYECKUX, (DOpHUUecKUx u (a-
OpuUecKUX CBSI3eM MeXKIy OpraHM3MaMM DasHbIX BHUA0B. HauboJibiiiee
3HAUYEHNE JIA PeryJaAllNN UYNCIEHHOCTU IONMYJAIUN MMEIT KOHKYDPEeH-
Musl, XUITHUYECTBO W mHapasuTusM. KoMMeHcanuaM U MyTyaausM obec-
MeYNBAIOT MaKCHUMAJbHOE WCIIOJb30BaHUE ITHUINEBBIX PECYPCOB U CPEIbI
00MTAHUS, UTO CIOCOOCTBYET BHEIKMBAHUIO BUIOB M COXPAHEHUIO BHIOBO-
ro paszHooOpasus. Y CTOWUYMBOCTL OMOIIEHO30B obecrieunBaeTcA OJyaromaps
MHOT000pa3uio OMOTUYECKUX B3aWMMOOTHOIIEHUN W B3aWMOYPABHOBEIII-
BaHUWIO PA3HOHAIIPABJIEHHBIX B3ANMOOTHOIIIEHUIM.

? Mpoeepum 3HaHUA ]

Kntouesbie Bornpockl. 1. Kakne TuMbl B3aMMOOTHOLLEHUA MeEXy OpraHu3mMamu pasHbiX Bu-
OB MOTyT PEerynmpoBaTtb YUCNEHHOCTb nonynsaumin (Bugos)? Mpusegute npumepsbl. 2. B vem
CXOACTBO M pasnuyve XuLHWYecTsa, napasmtuaMa U kommeHcanuama? 3. XulHble Mieko-
nuTaloLLMe MMelT HeMano OCOBGEHHOCTER, MomorarwLlmx UM Ha oxoTe. [Moyemy B npupoae
YMCMEHHOCTb CamMMX XWLLHWUKOB W UX XEpPTB OCTaeTCs NPUMEPHO Ha OOHOM YpOBHE?

CnoxHble Borpochkl. 1. YcTaHOBMTE COOTBETCTBME MEXAy Tvnamv B3avMOOTHOLLEHWI opra-
HW3MOB M WX Mpumepamu. TuMbl B3aMMOOTHOLLEHWA: 1 — KOMMEHCanuam; 2 — MyTyasnuam.
[MpMepbl: NOJOCMHOBMK — OCUHA; necubl — 6enblii MefBeab; pbibbl-Nnpunvnansl — BOAHbIE
yepenaxu; knybeHbKoBble 6akTepun — 6060Bble pacTeHus. 2. CyllecTByeT NpefcTaBrieHne o
TOM, YTO OOHV BWAbl BPedHbl, @ Apyrve nonesHbl. MNpasunbHO nn 310? [anTte aprymeHTupo-
BaHHbIN OTBET W noaTeepauTe ero npuMepamn. 3. O6bACHUTE, NOYEMY XULLHWK, Creuuanmau-
PYIOLLMIACA HA NUTAHWN OQHUM BWOOM XXEpPTBbl, C GOMbLUEN BEPOATHOCTHIO MOXET perynnpo-
BaTb YMCMEHHOCTb MONYNALMW XEPTBbI, YEM XULLHUK, NUTAIOLLMIACH pasHbIMK BUAAMW.

§ 42. BupoBas cTpykTypa 6uoLeHo3a

B BcrioMHUTE, Kakue CTPYKTYPHbIE KOMMOHEHTbI BXOAAT B COCTaB GMOLEHO3A.

B Kak Bbl gymaeTte? BnuseT nu pasHoobpasve BWLOB PaCTEHWIN, XMBOTHbIX, FPUOOB U
MUKPOOPraHn3MoB B OGMOLIEHO3€ Ha ero yCTOM4MBOCTbL?

B Bbl y3HaeTe 0 xapaKTEpUCTMKax BMOOBOW CTPYKTYpbl 6GMOLIEHO3a, NMO3BOMSIOLLMX OLEHUTb
CTeneHb ero yCToM4MBOCTU.

IIpuposHbie GHOIEHO3bI XaPaKTEPUIYIOTCA ONPEIeJIeHHON BULOBOM CTPYK-
Typoi#i. Budoeasa cmpyxkmypa — 5TO BUJ0BOe pasHOoOOpasme OMOIeH03a U CO-

OTHOIII€HNEe BUIOOB IIO0 YMCJI€EHHOCTU.

§41-2
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BupgoBoe pasHooOpasue OmomeHo3a. [[ocTaTOUHO TOJNBKO TOCMOTPETH
Ha pasHble OMOIEHO3bI, UTOOBI 3aMETHUTh MX PA3JUUYMS II0 BUJOBOMY COCTA-
By. CocTaBUTH MOJIHOE IIpPe[CcTaBJeHIe O BUAOBOM pasHoo0Opasumu OMOIleHO03a
IPaKTUYECKN HEBO3MOJKHO, TaK KaK HeJb3sd yUecTb BCe BUABI MHKpOOPTa-
Hu3MOB. Ho fasKe KoJMUYecTBEHHAA XapaKTEPUCTHUKA XOPOIIO 3aMETHBIX Op-
TaHU3MOB JaeT BO3MOXKHOCTh IIOJYUUTh O OMOIeHO3e BAKHYI0 MH(POPMAIUIO.
Bumosoe pasHooOpasue 0MOIEHO3a MOYKHO OXapaKTepu30BaTh C IIOMOIIIBIO
IBYX KOJMUECTBEHHBIX IIOKasaTejeli: BUIOBOE 0OraTCTBO M BUAOBas HACLI-
IIIeHHOCTD.

Budoesoe 60zamemeo — o011iee KOJIUUECTBO BUI0B, OOUTAIOIIUX B OMOTOIIE.
Kaxnsiii Bug B OuoIieHo3e IpeAcTaBjeH monyadanueii. IIpupoaubie 01MOIeHO3EI
CUMTaTCA OeTHBIMU, €CJIU UX BUAOBOE ODOraTCTBO COCTABJIAET COTHU U THICAUN
BUI0OB (0MOIeHO3bI XBOWHBIX JIECOB, IIYCTHIHDb, BEICOKOTOPHIT). B 6oraTeix 6mo-
IeH03aX KOJUUECTBO BUAOB JOCTUTAET AECATKOB U COTEH ThICSY (TPOoIuUYecKre
Jeca, caBaHHBI). UeM BBIIIIE BUIOBOE OOTaTCTBO, TeM YCTOHUYMBee OMOIIEHO3
II0 OTHOIIIEHNWIO K PE3KUM M3MEHEHUAM YCJIOBUI CPeAbl M HAIIECTBUIO BPEIU-
Teseii. YeM MOKHO OOBACHUTH TAKYIO 3aBUCUMOCTBL? Bo-nepsuvix, y KamIaoi
TIOIYJISIIAY €CTh BO3MOKHOCTH 00pasoBaTh 0OJIbIlIee KOJUYECTBO CBs3ei u
YAOBJIETBOPUTH CBOU BKOJIOTHUYECKYE IMOTPEOHOCTH. ITO MOBBINIAET €€ BhIKU-
BaeMOCTb, a 3HAUUT, U COXpaHeHre OMOIeHo3a B I1eJI0M. B0o-8MmopvLx, UMeeTCs
BO3MOJKHOCTh B3aMO03aMeHIeMOCTH OJHUX BUIOB IPYTMMHU IPU BHIIOJHEHUN
ux QYHKIUU, GJarogapsa yemMy IIPpU MCUE3HOBEHHM KAaKOro-jambo BuIa He Ha-
pyiaercsa GyHKIIMOHAJIbHAA CTPYKTypa OmoreHosa.

Budoeas nacvluyeHHOCMb — KOJIUUECTBO BUJOB, IPUXOJAIMINXCA HA eIU-
HUIY IJIOIIAAU WJIN eIuHUIy obbeMa Omoroma. J[Ba OmoIlleHO3a, MMeoIue
OJIMHAKOBOE BUJ0BOE 0OTaTCTBO, He OYAYT B PAaBHOI CTENeHN YCTONUYMBEI, €CJIN
OHU 3aHMMAIOT PasHble II0 ILIOIIAAY OMOTOIILI. ¥ cToliunBee OyaeT OMOIIEHO3 ¢
MeHbIIIell IJIoMaAbi0 6roTona. B HeM OyaeT BhIIIe BUAOBAS HACBHII[EHHOCTD,
a 3HAYUT, 00JIbIIIe BEPOATHOCTh 00pa30BaHUS CBA3EH MEKAY MOMYIAIUIMA U
BBIIIIE MX IIPOYHOCTE.

Taxkum o6pas3oM, YTOOBI IMOJYUYUTEH IIPEACTABIEHIE O BUJIOBOM pasHOOOpa-
3UM OMOIleHO3a, HeJOCTATOYHO 3HATHL 00Ilee KOJUUECTBO BUIOB B OHOTOIIE.
Heo0xoqumo nMeTh WHPOPMAIIAIO U O ILJIOTHOCTU €r0 3aCeJIeHUs BUIAMU —
BUIOBOI HACBIIIIEHHOCTH.

BupoBoe pasHooOpasme OumoOIleHO3a 3aBHCUT OT YCJIOBUU Cpeabl B OMO-
Torte. Hampumep, B TyHApe, T'Ie IIOCTOSAHHO OIyliaercsa AedUIUT TelJa,
OMOIIeHO3LI MMEIOT HeOOJBIIIOe BUAOBOE pasHooOpasme OO0JIbIIIEeH YacThio 3a
cueT MXOB U JHMMIIAHHMKOB. B yMepeHHBIX HIMPOTaX BUAOBOE pasHooOpa-
31e B OCHOBHOM OIIpeJeideTCsd BUAOBLIM OOTaTCTBOM MHOKPBITOCEMEHHBIX U



§ 42. BupoBas cTpykTypa 61oLeHo3a

193

TOJIOCEMEHHBIX PAaCTeHUM, JKUBOTHOTO MHPA W B MEHbBINEH CTEeIleHU BUIOBOU
HACBIIIIEHHOCTBIO rprboB. B TponnuecKux jgecax camoe 6oraToe MHOrooopasue
QJiopbI U (hpayHHI.

Taxum 00pa3oM, MOYKHO CIeJIATh BBIBOJ, YeM 0JIarONPUATHEE YCIOBUSA CPe-
IBI, TeM 00JIbIlle BUAOBOE pas3Hoobpasue OMOIeHO30B, 1 HA000POT. SHAUUT, II0
BUJOBOMY PasHOOOPAs3Mi0 OMOIEHO03a MOXKHO CYOUTH O CTEeIleH! 0JIarompUsT-
HOCTH YCJIOBUH CpeIbl AJIsA OOUTAHUSA OPraHN3MOB B JaHHOM OMOTOIIE.

BumoBoe pasHooOpasue 3aBHCUT M OT BospacTa OumorieHosa. Moioabie,
TOJIBKO HAUMHAIOIINE Pa3BUBATHCA OMOIEHO3bI OEJHBI II0 BUIOBOMY COCTA-
By. Boraue oHm cTaHOBATCSA IO Mepe pas3BuTuUs. HamboJsbillee BUIOBOE Pas-
HOOOpasme HabJI0JaeTCs B 3PeJbIX YCTOMUMBEIX OmoieHosax. CiemoBaTesib-
HO, II0 BUJOBOMY PasHO00PA3UI0 MOYKHO OIIPENeJUTh CTAAUIO0 PA3BUTUA OMO-
IeHo03a.

CooTHolIeHNe BUIOB 110 UX YHCJIEHHOCTH. B 11000M OMOIleHO3€e eCTh BUIEI,
mpeobJIafaroIie Mo YKUCJIEHHOCTH U 3aHUMAIOIMe OOJIBIITYI0 YacTh OMOTOMA.
OTU BUALI HA3BIBAIOTCA 0OMUHAHMHbLMU UIU domunanmamu. OHU olpene-
JISIOT TUII OMOIleHo3a. JTO, HAIIPUMEpP, COCHA — B COCHOBOM Jiecy, Oepesa —
B OepesoBoii poirie, 1y6 — B AyOpaBe, 0JibXa — B OJIbINTaHUKE. J[OMUHUPOBaHIE
BHUIa He BCerma O3HauaeT ero o0mjane, JOMUHAHTHBIA BUI MOYKET NMETh 1 HI3-
KYI0 aOCOJIIOTHYIO YMCJIEHHOCTD (HAalIpuMep, BepOIi0KbA KOJIIOUKA B IIYCTHIHE).
Ho mo cpaBHeHMNIO ¢ UYMCIEHHOCThIO APYTUX BUAOB B JaHHOM OMOIEHO3€ ero
YHCJIEHHOCTh camMasi BbICOKasi. J[OMUHAHTEI, KOTOPbIE YYACTBYIOT B (DOPMUPO-
BaHMUU CpPeAbl IJIs BCEero coodimecTBa (Cpemoodpasyionire BUIbI), Ha3bIBAIOTCS
eudamu-adugpuramopamu. IrupuUKaTOp BepxoBoro 6oaora — 3aTo charHyM,
cTelln — KOBBLIb, AyOpaBbl — ny0. MHorma spuduraropaMyu MOI'YT OBITH U
JKUBOTHBIE: 000pBEI (hopMUPYIOT 00OPOBBIE JAHAIIAPTLI, KOIBITHBIE YKHBOT-
HbIe — CTeIIHbIE JaHAIMa(Tel. ¥ 1ajeHne BUaa-3qu(pIKaToOpa MOKET HACTOJIBKO
U3MEHHUTh YCJIOBUS CPeabl OOUTAHUA, UTO JAaHHBIN OMOTOII OKAMKeTCs HeIlpu-
TFOQHBLIM [IJIsI PaHee CYIIeCTBOBABIIINX TAM BHUIOB. B Hero craHyT 3acesThCsA
HOBBI€ BUIbI, U 9TO IPUBEIET K CMeHe OMOIleHOo3a.

Kpome BUIOB-IOMUHAHTOB, JIIO00H OMOILEHO3 BKJIOUAET MHOXKECTBO APYTIUX
BUJIOB C MEHbIIIEN uncaeHHOoCTb0. OHU IMOAAep:KUBAIOT pasHooOpasue cBA3ell
B OMOIIEHO3€e U CIYIKAT Pe3ePBOM [JId 3aMeIleHUA JOMUHAHTOB, T. €. IIPULAIOT
CTa0MJIbHOCTDL OMOIEHO3Y.

Oco00oro BHUMAHUS 3aCAYKHBAIOT BUALI C OUEHbL MAJON UYMCJIEHHOCTHIO,
BCTpeUaroluecs TOJbKO B OTAEIbHBIX MecTax 0moromna. Korga ux 4ncJIeHHOCTb
u (uam) apeayibl OBICTPO COKPAIlaloTCSA 3a KOPOTKUE IIPOMEKYTKU BpEeMeHH,
TO OHM 3aHOCATCsA B MemxayHapoauyio uiu Hanmonanbuble KpacHble KHUTH
U TOAJIe}KaT OXpaHe. OTU BUALI HAa3bIBAIOTCA pedKumu.

o
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B MoBTOpUM rnaBHoe. BugoBas cTpyKTypa OMOIEHO3a XapaKTepua3yeTcs
BUIOBBIM pPasHOOOpas3ueM W COOTHOIIEHWEeM BHUIOB II0 MX YKCJIEHHOCTH.
BugoBoe pasHooOpasme ompenesndeTcd TaKMMHU IIOKA3aTeNIAMU, KaK BU-
IoBOoe OOraTCTBO M BHUAOBas HACHIIIIEHHOCTh. BUIbI, ITpeobJiagaioniue IIo
YHCJIEHHOCTH ¥ 3aHUMAIOIe OOJBIINYI0 YacTh OMOTOIa, Ha3hIBAIOTCS JO-
MUHAHTHBIMHK. EC/IM OHM yYacTBYIOT B (DOPMUPOBAHUU CPEAbI AJISA BCETO
coo0IIlecTBa, TO WX HA3LIBAIOT BUAAMU-dAU(pHUKaTOpaMu. BUAbI, YKMCICH-
HOCTH U (MJIM) apeasl KOTOPbIX OUeHb MaJibl U OBICTPO COKPAIIAIOTCA 3a
KOPOTKHME MPOMEKYTKU BpeMeHU, 3aHocATcA B KpacHy0 KHUTY, Ha3bIBa-
IOTCS PeIKUMU U MOAJIeKaT OXpaHe.

? MMposepum 3HaHUA }

Kniouesble Bonpocbl. 1. Kakvumu nokasarensmu xapakTepusyetcs BMOOBOe pasHoobpasve
6uoueHo3a? 2. Kak no BugoBoMy pas3HOObpasvio MOXHO OnpefenvTb CTaguio pasButus 6uo-
LeHosa? 3. Kakyto ponb B XM3HW 6UOLEHO3a UrpaloT BUAbI-34MMDNKATOPbI?

Cnoxuble Bonpocbl. 1. [NpuBegnte fokasatenbcTBa 3aBUCUMOCTU YCTOWYMBOCTU OGUOLIEHO-
30B OT MX BUOOBOro pa3Hoo6pasus. 2. 13 npuBegeHHOro nepeyHs BUAOB PacTeHW BbibepuTe
Ha3BaHMs BMOOB-34MMUKATOPOB BUOLIEHO30B: BEPXOBOro 6050Ta, CTENWU, Tamru, TyHAPbI, CMe-
LaHHoro neca. Buabl-agudmkartopbl: KOBblb, OCUHA, CharHym, cCocHa, enb, 6epesa, KoK-
Ba, Arenb (oneHWn mox), kapnukosas Gepesa. 3. HazoBuTe BuAbl-9aMMUKATOPLI TUMMYHBIX
61OLIEHO30B BaLLero pervoHa. YkaxuTe, Kakne oxpaHsemble BuAbl PACTEHWUIA UAN XMBOTHbIX
o6uTaloT B BalleM pernoHe.

§ 43. MpocTpaHcTBEHHasa CTPYKTypa 6uoLeHo3a

B BcnomHUTE, YemM OTIMYAKOTCA XXU3HEHHbIE (POPMbl pacTEHWI neca w nyra.

m Kak Bbl gymaete? OT Yero 3aBUCUT BUOOBOWM COCTaB SIPYCOB U UX KOSIMHECTBO B BEPTUKASIb-
HOW MPOCTPaHCTBEHHOWN CTPYKType?

B Bbl y3HaeTe 0 BEpPTVKASIbHOW M FOPU3OHTANbHOM CTPYKType OMOLEHO3a U NPUYMHAX KX
hopMmmnpoBaHus.

JI1060i1 OmOIleHO3 B IPUPOE 3aHNMAET OIpefesieHHoe npocTpaHcTBo. OHO
paspesisgeTca MeKAY BUIaMU B 3aBUCUMOCTU OT UX OMOJIOTMUYECKUX OCOOEHHO-
cTeil. TO IPUBOAUT K (DOPMUPOBAHUIO IIPOCTPAHCTBEHHOH CTPYKTYDPHI. IIpo-
cmpaHcmeeHHas cmpyKkmypa O0uoyeHo3a — 3aKOHOMEDHOE PACIIOJIOMKeHUe
BUJIOB B OMOTOIIe, KaK B BEPTUKAJIbHOM, TaK U B TOPU30HTAJIBHOM HAaIIpaBJIe-
Husax. [asa OuolieHo3a XapaKTepHbI BepTHUKaJbHaA (APYCHOCTH) M TOPU30H-
TagbHaA (MO3aUYHOCTH) CTPYKTYPHI.
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BeprukanapHasa cTpyKTypa 0moneHosa (IpycHocTs). B HazeMHBIX 6MOIIEHO-
3aX OCHOBHYIO POJIb B (DOPMUPOBAHUY BEPTUKAIBHOM CTPYKTYPHI UTPAIOT pac-
TeHuA pas3Hoil BhICOTHI. COBOKYIHOCTh PACTEHMl, 3aHUMAIOIIINX OJUHAKOBOE
IIOJIOJKEeHNEe 10 OTHOIIEHWIO K YPOBHIO IIOUBBLI, HA3BIBAETCA PACTUTEIbLHBIM
apycom.

I'naBHYyI0 poJsib Ipu (POPMUPOBAHUY BUAOBOTO COCTABA PACTUTEIbHBIX APY-
COB UTPaeT KOJWUECTBO CBETA, JOCTHUTralollee Kaxkmoro apyca. Or Hero 3a-
BHUCSAT TEMIIEPATYPHBIN PEKUM U BJIAYKHOCTbL HA PA3HBIX YPOBHAX (Apycax)
6uoreHo3a. BepxHue sipychbl COCTABJIAIOT CBETOMIO0UBEIE pacTeHusa. Huske pac-
II0JIaTalOTCs TEHEBLIHOCJAUBEIE, 4 B CAMOM HU3Y ITPOM3PACTAIOT TeHeJ I00UBHIE
Buabl. Takoe pacipegesenne pacTeHUI CIOCOOCTByeT 6ojiee MOJHOMY yCBOe-
HUIO COJHEUHON sHepruu. o IIOBEPXHOCTH IOUYBBI AOXOAUT JUIlb 1—5 %
COJIHEUHOT'O CBETa, IOCTYIIA0IIero B 61oIeH03. B ofHOAPYCHBIX (PUTOIIEHO3aX
0oJIbIIIasA YacTh MOCTYIAIOIell COTHEUHOM sHepruu He ycBamBaeTcs. OHa uaer
Ha HarpeBaHWe MOYBBI M YACTUUHO OTPAIKAETCH.

B kakgom Apyce CKJAAbIBaeTCA CBOS CUCTeMa CBA3€H W B3aMMOOTHOIIIE-
HUII MeXKIy KOMIIOHEHTaMH’. PacTuTeJbHbIE APYCHI CO3MAI0T MUKPOKJIUMAT
ILJISI CYIIIECTBOBAHUS IPYIUX BULOB. KasKALIN pacTUTEJBLHBIN APYC 3aCesaeTcs
oIpeeIeHHBIMY BUAAMU KUBOTHBIX U MUKPOOPTAaHU3MOB. IPyChI OT/IMYAIOT-
cs APYT OT APyra COBOKYITHOCTBHIO AKOJOTMYECKUX YCJOBUI, COCTABOM BHOB
pacTeHMil, JKUBOTHBIX M MUKPOOPTaHU3MOB. BepTuUKaiabHasA CTPYKTypa 6uo-
IIeH03a, COCTOAINAA U3 PA3HBIX APYCOB, HA3BIBAETCH APYCHOCMDBIO.

BoJbIInHCTBO BUIOB IPUCIOCO0JEHO K KOHKPETHBIM apycaMm. OgHaKo He-
KOTOpbI€ BUIBLI B CHUJIY PA3JUYHBIX OOCTOATEJNHLCTB B Pas3HOE BpeMs KU3HU
3aHUMAIOT pasHble Apychl. VIX Ha3hIBAIlOT BHESAPYCHBIMU BugaMu. Hampumep,
HeJIb3sI OTHECTU K KOHKPETHOMY SIPYCY JIMAHBI, JUITANHUKNA, HEKOTOPLIE BUIbI
MXOB ¥ HeCIIeIMaJTN3UPOBAHHBIX I1apa3uUTOB.

B mazeMHBIX OMOIIEHO3aX PA3INYAIOT HAA3EMHYIO U IIOJ3€MHYIO APYCHOCTD.
Apycsl HymepyooTea puMcKumu nudgpamu. IlepBeIM cunTaeTcss caMblil yaaJIeH-
HBIZI OT YPOBHSA MOYBHI ApyC (KaK HaA3eMHBIN, TaK 1 moa3eMHbIi). Haubosee
YeTKO SAPYCHOCTH BbIpa’keHa B JIECHBIX OMOIleHO3aX. B HUX (PUTOIEHO3BI 06-
pasoBaHbl PA3JIUYHBIMU KU3HEHHBIMU (popMamu pacreHuii. Tam mpezncraJie-
HBI IePeBbs, KYCTAPHUKN, KYCTADHUYKHY, OJHOJETHIE I MHOI'OJIETHIE TPABHI,
3aHUMAIOIIe Pa3HOoe IOJIOKeHNEe OTHOCUTEIHLHO YPOBHS IIOUBHI.

HadsemHnas apycHocmb B JUCTBEHHOM JIeCy O0BIYHO BKJIIOUAET MIAThH, MHOTJA
1I1eCTh, PACTUTENBHBIX APycoB (puc. 74, c. 196). fApyc I obpaszoBan mepeBbAMU
mepBo# BeqMUUHEI (Ay0, Oepesa, siceHb, juma). K apycy Il orHOCcATCS mepeBbs
BTOPO¥ BeJIWUUHBI (IUKKUe A0JOHA U Tpyllla, uepemyxa, pAaouna). dpyc III —
9TO MOAJIECOK M3 KYCTapHUKOB (JIellnHa, 6epecKJeT, MOKIKeBeJIbHUK, KaJlnHa,
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Puc. 74. Cxema BepTMKasbHOW CTPYKTYpbl (APYyCHOCTM) 6MoLEeHO3a NMCTBEHHOMO neca

oysuna). fpyc IV mpeacraBieH BBICOKMMHU TpaBaMM M KycTapHUYKamu (ma-
MOPOTHUKM, KpallnBa, YNCTOTEJ, BepeckK, O0aryiabHUK). dpyc V cocTaBiadmoT
HUBKUEe TPaBhl U KYCTAPHUUKH (UePHUKA, OPYCHUKA, 3eMJIAHUKA, TOJOKHAH-
Ka, JIAHMBIII), a TaKyKe MXU U JUINAaWHUKN. B HHKHUX apycax OOBIYHO IIPU-
CYTCTBYET HOJPOCT ApPeBeCHBIX pacTeHuii. Ecau apycoB mHOoTrO (4—5), TO (hu-
TOIEHO3 CUUTAETCA CJIOKHBIM, a ecau ux majo (1—2), — mpocThIM.

vKuBOoTHBIE MPUYPOUEHEBI K OIIPEeIeHHBIM ApycaM uroieHosa. fpyc I Ha-
CeJIAIOT JUCTOTPHI3YINIE HaceKoMbIe (o0uTaTesnn KpoHbI JepeBbeB). B apyce I1
00UTaIOT MTUIIBI ¥ CTBOJIOBBIE BpeauTeau (3KYKU KOpPOembl, ycauu, 3JIaTKH).
B spycax III u IV — KOObITHBIE 1 XUIITHbIE MJIEKOIUTAIOIINE, IITUIbI, I'PhI-
3yHBI. SIpyc V 6orar pasinYHBLIMU MHOTOHOMKKAMU, JKYKeJIUIaMu, KJIeIaMu
U OIPYTUMU MEJKUMU JKUBOTHBIMMU.

Ilo03emnasn apycHocms 00yCJIOBIE€HA PasHON TJIYOMHONM pPaCIOJIOKEHU
KOpHEBO# cucTeMbl. UeM BHIIIe AepeBbsd, TeM IJIy0:Ke B IMOYBY ITPOHUKAIOT
ux KopHU. PacmososkeHne KOpHel HAa Pa3HOU IIy0uHe CHUYKAET OCTPOTY KOH-
KYPEeHIIUU MEXKAY PAacCTeHUSAMHU 3a BOAY U MUHEpaJIbHOE MUTAHUE.

BosnukHOBEeHUE APYCHOCTHM — pPe3yJabTAT AJUTEJNBHOTO IIPHCIIOCO0Je-
HUS PasHBIX BUJAOB APYT K JAPYry W (POPMHPOBAHUS MEKBUIOBBIX CBA3EU U
B3aMMOOTHOIIeHN. SIPpyCHOCTH CIIOCOGCTBYET 3HAUUTEIHLHOMY OCJIA0JIeHUIO
KOHKYPEHIITNY MEKAy BUIaMU 3a PEeCypChl M TeppUTOpUio. Biaromaps saTomy
YBeJIMUUBAETCS YUCJIEHHOCTH Oco0ell Ha eIWHUIE ILJIOIIaau, 0ojiee TMOJTHO U
paInuoHaIbHO MUCIOJIB3YIOTCSA YCJIOBUSI M PECYpPCchl OmoTOIIA.
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BeprukaibHOe pacupeesieHre BUIOB B OMOIleHO3e OKa3bIBaeT BIUAHNE Ha
eTo TOPUBOHTAJBHYIO CTPYKTYPY.

l'opusoHTaabHAST CTPYKTypa O0uOIeHO3a (MO3auuyHOCTh). HeomHOPOAHOCTH
MMOYBEHHBIX YCIOBUM, peabeda, 1eATebHOCTh UeJI0BeKA OIPeAeIai0T XapaKTep
TOPHU30HTAJBHOT'O PaCIpeieIeHIs BUIOB B OMOTOIIe — IOPU30HTAJBLHYIO CTPYK-
Typy OmorieHosa. Ilox meiicTBueM BBINIIEYKA3aHHBIX (PAKTOPOB B OMOIEHO3€
IpoucxoauT (OPMUPOBAHNE PACTUTEIbLHBIX MUIKPOTrPYIINPOBOK. Hampumep, B
JIYTOBBIX OMOIEHO03aX MOYKHO OOHAPYIKUTh MUKPOTPYIIINPOBKYU 0000BBIX, 3J1a-
KOB, CJIOKHOIBeTHLIX. OHU PasInMuaioTCsa BULOBBIM COCTABOM, COOTHOIIIEHIEM
YKUCJIEHHOCTHU BUJOB, IIPOJYKTHUBHOCTHIO, OmoMaccoi. B Kakaoil Takoil pac-
TUTEJbHOU MUKPOTPYIIIINPOBKE (DOPMUPYETCS OIpPeaeIeHHbI MUKPOKJINMAT,
BUOBOI COCTaB *KUBOTHBIX, I'PUO0OB 1 MUKPOoOpPranusMoB. COBOKYIIHOCTE BCEX
9THUX KOMIIOHEHTOB, CBA3AHHBIX TPOPUUECKUMHN U TOINYECKUMU CBA3IMIU,
SABJISETCSA CTPYKTYPHOM eIWHUIEN TOPM30HTAJIBHOU CTPYKTYPHI OMOIlEHO3a.
B secumom OuoiieHose, HAIIPUMEP, YeTKO BUAHBLI PA3JIUUUSI MEMKIY OIIYIIKON
U TOJITHOUN B raybuHe Jeca. CyIecTBEHHO OTJIMYAIOTCSI YUACTKU Jieca C BbI-
pPakeHHBIM KYCTAPHUKOBBLIM IIOAPOCTOM U CO CILIOIIHBIM MOXOBBIM IIOKPOBOM
WJIY C IIOKPOBOM U3 UepHUYHUKA. TaKuM 06pas3oM, TOPU30HTAIBHAS CTPYKTYypa
OMoIleHO3a ABJISIETCA OTPAKeHreM PasHoo0pas3us yCJIOBUIl cpeabl B O1OTOIIE B
TOPUB0HTAJIHLHOM HAIIPABJICHUMN.

Biaromaps (opMupoBaHNIO TOPU3OHTAJIBHON CTPYKTYPHI OMOIeHO03 6oJiee
TOJIHO MCHOJIb3YeT BO3MOKHOCTH OMOTOIa. B HEeM aKTUBHO HOTPeOJISIOTCS
MUIIeBbIe PeCypPChl, YBeINUYNBACTCA KOJNUECTBO BUAOB 1, KaK CJIeICTBUE, BO3-
pacTaeT cTabUJIbHOCTH OMOIIEHO3A.

s B

B [MoBTOpUM rnaBHoe. IIpocTpaHCcTBeHHAA CTPYKTypa OMOIleHO3a — pac-
MMOJIOYKEHUEe BUAOB B BEPTUKAJIBHOM (APYCHOCTH) U TOPUIOHTAIBHOM (MO-
3aMYHOCTb) HAIPaBJIEHUAX. BepTukaibHad CTPYKTypa GopMupyercs
Osaromaps HaJWYWIO PACTEHUU pPasHOW BBICOTHI, OOPA3YIOIUX SAPYCHI.
B O6momenosax pasinuaioT HaJ3eMHYIO U IIO3eMHYI0 SPYCHOCTh. ['0Opu30H-
TaJIbHAs CTPYKTypa OmoiieHo3a (hopMUpPyeTcs BCIENCTBHE HEOTHODPOIHO-
CTU TOYBHI U pesbeda B Omorore.

? MMpoeepum 3HaHUA }

Kntouesbie Boripocbkl. 1. Kakon KOMNOHEHT 6MOLEHO3a MrpaeT rnaBHyl posib B hOpMUpO-
BaHWN BEPTUKANbHOW CTPYKTYpbl 6uoLeHo3a? 2. B kakoM sipyce NecHOro 6roueHo3a XMBYT
noxpesble yepBu? KakoBa ux ponb B 06pa3oBaHuv no4yebl? 3. V3 npuBeneHHOro nepeyHs
pacTteHuin BbibepuTe npepctaButenen apyca Il nuctBeHHoro neca: 6y3uHa, Oy6, NanopoTHUK
opnsK, nuna, Yepemyxa, iceHb, 6epesa, psabuHa, newyHa, gukas a60Hs, KpyLLnHa, eXeBuKa,
YyepHyKa.
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CnoxHblie Bornpochkl. 1. YCTaHOBUTE COOTBETCTBME MEXAY HAA3EMHbIMU SpycaMu JIMCTBEHHO-
ro feca n BXOAALMMM B UX COCTaB BMAAMM XUBOTHbIX. Apycel: I; II; 1Il; 1V; V. Bugel: a) 3asu,
kabaH, nmcuua, BosK; 6) KeLm, XYXenuLbl, MHOFOHOXKM, LUMENW; B) MTULbI, XYKU KOPOEAI,
ycauun, 3naTku; ) NUCTOrpbI3yLLUME HACEKOMbIe; A) NoCb, KOCyns, 3y6p, 6naropofHbIA OneHb.
2. YcTaHOBUTE NPUYMHHO-CIEACTBEHHbIE CBA3WM MeXAY 9KONorm4yecknumu akropamu 6uortona
M BMOOBLIM COCTABOM PacTUTENbHbIX APYCOB GuoueHo3a. Vcxops 13 3Toro, o6bsicHUTE Mpu-
YMHY PasnNYMs BMOOBOrO COCTaBa pacTeHUid B pasHbIX sipycax.

§ 44. 3kocuctema. BuoreoueHos

B BcnowmHuTte, 4To Takoe 6MoLeH03. YTo Takoe 6moton?

m Kak Bbl gymaete? Kakune npoLecchl CBA3bIBAKOT GMOLEHO3 1 6MOTON B EAMHYIO GMONOTMHECKYIO
CMCTEMY, CMOCOOHYIO K ONMUTENBHOMY CYLLECTBOBaHMIO?

B Bbl y3HaeTe 0 MOHATUSX «3KOCUCTEMa», «GUMOreoLeHo3», O pacrpepesieHn OpraHn3mMoB Ha
rpynnbel B 3aBUCUMOCTU OT UX POSK B obmeHe BelleCTB 1 npeBpaLleHnn aHeprun.

ITonaTue sxocucreMbl U OMoreouneHosa. TepMUH «9KOCHUCTEMA» BIIEPBBIE
ObLI IIpeIJIosKeH aHrauicKum sxosiorom A. Teumcau B 1935 r. 9KocucTemMsbl
CUHNTAIOTCA OCHOBHBIMU CTPYKTYPHBIMM €QMHHIIAMM IIPUPOABI HA 3eMJIe.

JKocucmema — OUOJOTHMUYECKAS CHUCTEMAa, COCTOSAIIAs W3 JKUBBIX Opra-
HHU3MOB U CPeJIbl X O0OUTAHMNS, CBA3AHHLIX COBOKYIIHOCTLIO CBA3EH, OCYIIIECT-
BJSIONINX OOMEH BeIeCTBOM U dHepruer Meskay Humu. [jis obo3HaueHUS
MOJO0OHBIX CHCTEM HA OJHOPOAHBIX yUYacTKaX CYIIM PYCCKUH Ie000TAHUK
B. H. CyxaueB B 1942 r. npeIio:KUJI TePMUH «0OMOTEOI[EHO3» .

Buozeoyenos (ot rped. bios — XusHb, gé — zeMus, koinds — obmit) —
OmoJoruuecKas CHCTeMa, BKJIIOUAOIIas COOOIIECTBO JKUBBIX OPraHH3MOB
(6uouero03) ¥ TeCHO CBA3AHHYIO C HUM COBOKYIHOCTh a0HMOTHUYECKUX (PAaKTOPOB
cpensl (buomon) B IIpefeaX OOHOPOIHON TEPPUTOPUH, CBA3AHHBIX MEKIY CO-
601 KPYrOBOPOTOM BEII[ECTB U IIOTOKOM SHEPIHUU.

Kak BuaHO M3 IPUBEAEHHOI'O OIIpeHesieHNsA, OMOreolleHO3 BKJIOUAET IBe
CTPYKTYPHBIE yacTu — OumorieHos u 6woron. Kaskmaa ma sTUX 4dacTeil COCTO-
UT U3 OIpeIeIeHHBIX KOMIIOHEHTOB, KOTOPbIE MeKAy cO00M B3aMMOCBA3aHBI
(puc. 75).

Buoreomnenos u skocucremMa — OJM3KHEe HNOHATHUA, oOO3HAUAIOIIME OMO-
CHCTEeMBI OJHOT'0 YPOBHA opranudamuu. OOIUM IPU3HAKOM JJIS STUX CHUCTEM
SABJSIETCS HaJMUMe B HUX OOMEHAa BEI[eCTBOM U SHEPTHUell MeKOY JKUBBIM U
HEXXUBBIM KoMIoHeHTaMu. OIHAKO BhINIEYKAa3aHHbIe MOHATUA He ABJSIIOTCS
CUHOHUMAMU.

IKocuCcTeMbI UMEIOT PAasHyIO CTEIIeHb CJOMKHOCTU, Pa3Hble MAaCIIITAOBI, OHU
MOTYT OBITH €CTEeCTBeHHBIMH (IPUPOAHLIMU) U MCKYCCTBEHHBIMU (CO3MAHHBI-
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300LeHO3

MwukoLeHo3 MwukpoboLeHo3

dutoueHo3

Y
BMOTON

Knumaton

Puc. 75. Cxema 6uoreoLeHosa

MU YeJIOBeKOM). JKOCUCTEeMbI He UMEIOT OIpeleleHHOU pasMepHOCTU. I'HUO-
Ui IeHb C HACeJAIINMU ero 0eCIIO3BOHOUYHBIMU, I'pubamMu U OaKTepuAMU
mpescTaBasAeT co00I AKOCUCTEMY HeOOJIBIIIOro MaciiTada (MIKPOSKOCHUCTEMA).
O3epo ¢ BOOHBIMU M OKOJIOBOJHBIMU OPraHM3MaMM SBJISIETCS SKOCHCTEMOM
cpenHero macimiradba (MesoskKocucrema). A Mope ¢ ero MHOrooopasmeM BOIO-
pocJieii, pbib, MOJIIIOCKOB, PAKOOOPA3HBIX — JKOCHCTEMAa KPYIHOIo MacIiirTaba
(MmakposKocucTema).

Buoreorenos oTimyaeTcss OT 3KOCHCTEMBLI TEPPUTOPHAJIBHON OrpaHWUYeH-
HOCTBIO. Ero rpaHMIibl OmpesessioTCs HAa3eMHBIM PACTUTEILHBIM IIOKPOBOM
(puromenosom). MisMeHeHre PAaCTUTEILHOCTH CBUIETEILCTBYET 00 N3MEHEeHN !
ycJaoBUii B GMOTOIE U O TPAHUIIE C COCeNHUM OuroreolieHosom. Hampumep, mepe-
XOJ OT JPEBECHOI PACTUTEILHOCTHA K TPABAHUCTON CBUAETEILCTBYET O I'PDAHU-
e MeKAy JIECHBIM U JIYTOBLIM OMOTeOoIleHO3aMU. BHOreorneHo03bl BBIAEJISIIOT
TOJBKO HAa CyIlle, TAK KaK UX 00s3aTeJbHBIM KOMIIOHEHTOM SIBJISETCS IIOUBA.

C Touku 3peHUs obeclieueHns MTUTATEILHBIMU BeIlleCTBaAMHU OMOTEe0IeHO3bI
0oJiee aBTOHOMHEI (HE3aBUCUMBI OT APYTUX OMOreOeHO030B), YeM DKOCHUCTEMBI.
B KamxkmoM M3 ycTOMUMBBIX (CYIIECTBYIOIIUX AJUTEJIbHOE BpeMsi) Oumoreoire-
HO30B OCYII[ECTBJISIETCS AOCTATOUHO IIOJHBIA KPYTrOBOPOT BEIIECTB, COIIOCTA-
BUMBIi IO XapaKTepy ¢ KPYroBOPOTOM BeIllecTB B Ouocdepe IIaHeThl 3eMJd,
HO TOJILKO B I'Opasfo MeHbIIIeM MAacIiTade. DKOCHCTEMBbI Ke 00Jiee OTKPBITHIE
CHCTEMBI JJIS IIPUTOKA U OTTOKA BEI[eCTBa 1 SHEePruu. ITO elre OJHO OTJIUULe
O0MOTeoI[eHO30B OT 9KOCHCTEM.
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CremoBaTesibHO, TIOHATHE «dKOCUCTEMAa» 0oJjiee IITUPOKOe, yeM «buoreoire-
HO3». JKOCUCTEMOI MOKHO Ha3BaTh JIIO0O0OI OMOreoIlleHO03, a BOT OMOTreoIleHO-
30M MOJKHO Ha3BaTh TOJHKO Ha3eMHBIE 9KOCUCTEMBI.

CrpykTypHBIe U (PYHKIIMOHAJbHBIE OJOKU IKOCUCTEeMBI. B sKocucreme
BUJbI OPTAaHM3MOB BBIIOJHAIOT pasHble PYHKIUU, Gaaromapsa KOTOPBIM OCY-
IIeCTBJsIeTCA KPYTOBOPOT BEIeCTB. B 3aBUCUMOCTY OT POJIU, KOTOPYIO BUIbI
UTPAIOT B KPYrOBOPOTE, WX OTHOCAT K PA3SHBIM (PYHKIIMOHAJLHBIM OJIOKAM
(rpymnmam): IpPoOAyIleHTaM, KOHCYMEHTaM U PeayIleHTaM.

IIpodyyenmut (oT n1aT. producens — cosparomuil), uinu npoudeodumenu, —
aBTOTPOGHBIE OPTraHM3Mbl, CHHTE3UPYIOINe OPTraHNYecKOe BEIeCTBO U3 MU-
HEPAJbHOTO C HCIIOJIb30BaHUEM dHepruu. Ecam s cUHTe3a OpraHUuYecKo-
I'0 BeIIeCTBa WCHOJB3YETCs COJIHEUHAs DHEPTUsA, TO IPOAYIIEHTOB HA3BIBAIOT
domoasmompogamu. K doroaBTroTpodham OTHOCATCA BCe 3eJeHble PACTEHU,
BOJOPOCIH, JUIIAWHUKY, IIIaHOOAKTEePUN, aBTOTPO(HBIE IPOTUCTHI, 3eJeHbIe
U IypOypHbIe 0akTepuu. IIpoayIIeHThI, NCIOJIb3YIONINe IJIsI CHUHTe3a OPTaHu-
YEeCKOT'O BeIeCTBA YHEPrUI0 XUMMUYECKUX PeaKIUil OKWCJIeHUs HeopraHude-
CKHUX BeIleCTB, HA3BIBAIOTCA Xemoasmompogamu. VIMu sSABIAIOTCA KeJieso-
OaKTepuu, OecIBeTHbIE CepOOaAKTEPUU, HAUTPUPUINPYIOI[Ee 1 BOLOPOLHBIE
OaxTepuu.

Koncymenmuot (oT n1aT. consumo — noTpedisio), Wi nompedumenu, —
reTepoTpPOodHBIE OPTaHU3MBbI, IOTPEOIAIONINE JKUBOE OPTaHUYECKOe BEII[eCTBO
U IepefaloIye COAEePIKAIIyIOCsa B HEM DHEPIUIO IO IMUINEBBIM IenaM. K HuM
OTHOCSTCS BCE€ JKWBOTHBIE U PACTEHUA-TAapPasUThl. B 3aBUCUMOCTH OT BUAA
MoTpebJIAeMOr0o OpraHUYeCKOro BelllecTBa KOHCYMEHTHI PasAesiAloTcsa Ha Io-
pagku. OpraHu3MbI, TOTPEOIAIONINE TPOAYIIEHTOB, HA3LIBAIOTCA KOHCYMEH-
ramu | mopanka. K HUM oTHOCATCS pacTUTENbHOAIHBIE JKUBOTHBIE (capaHua,
TPBIBYHBI, MTAPHO- ¥ HEMAPHOKOIILITHBIE KMBOTHBIE) M PACTEHUSA-TIAPA3SUTHI.
KoucymenToB I mopsaka morpediaoT KoHcyMeHThI I mopsaaka, KOTopble Ipes-
CTaBJIEHBI ILJIOTOATHBIMU KUBOTHBIMU. KoHcymeuramu III m mocaemyrormux
TOPANKOB ABJAIOTCA IJIOTOATHBIE YKUBOTHBIE, MUTAOIINECA KOHCYMEHTaMU
II u mocaenyromux MOPAAKOB. KoamuecTBO MOPSAAKOB KOHCYMEHTOB B JKO-
cucTeMe OTPaHWYEHHO M OIpefesserca 00beMoM O6MoMacchl, CO3JaHHOM IIPO-
IyIleHTaMu.

Pedyyenmur (or naT. reducens — BO3BpalaloIuil), UJIN pa3pyurume-
Au, — reTepoTpodHbIe OPraHU3MBbI, PaspyIllIaioliue OTMepIliee OPraHuuYecKoe
BEIIIEeCTBO JIIOOOTO MIPOMCXOKIEHU O MUHEPAJIBHOTO. B 9KoJIoTM; oTMepIIiee
OpPraHMYECKOe BEII[eCTBO, BOBJIEKAEMOE B IIPOIECC PA3JIOKEHUs, Ha3bIBAETCH
merputom. /Jempum (ot jart. detritus — HWCTEPTHIN) — OTMEpPIIINE OCTATKU
pacTeHuit U rpubOB, TPYIHI U 9KCKPEMEHTHI JKUBOTHBIX C COMEePIKaIlllUMUCS B
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Hux Oaktepuamu. O6pasyrolieecsa U3 JeTPUTa MUHEPAJIbHOE BEIecTBO HaKa-
ILINBAEeTCA B IOYBE U B JaJIbHEMIIEM IIOTJIOI[aeTCs MPONYIleHTaMuU.

B mporiecce passosKeHUA AETPUTA YUACTBYIOT AeTPUTO(Aru U UCTUHHBIE
penyientel. K dempumogazam OTHOCATCA MOKPHUIIBI, PAA KJeleii, MHOTO-
HOXXKH, HOTOXBOCTKM, KYKM MEPTBOEJbl, HEKOTOPhbIe HACEKOMble WM HX JIU-
YUHKYU, depBu. OHU OOTPEOIAOT OeTPUT U B XOJe KUBHEAeATEJbHOCTU
OCTABJISAIOT COJepsKalllie OPraHUKY SKCKpPEeMeHTHI. M cmuHHbLMU pedyueH-
mamu CUUTAIOTCS TPubbl, reTepoTpPo(HBIE IIPOTUCTHI, IIOYBEHHBLIE OaKTe-
puHM, KOTOpbIe PaspyIlaloT OpPraHWYecKOoe BeIleCTBO A0 MHHepaJabHOro. Bcee
IIPeACTABUTENN AeTPUTOPArOB M PEAYIEHTOB, OTMHPAas, TaKyKe 00pasyroT
LEeTpuUT.

Poisn penyiieHTOB B IIPHUPOJE OUEeHL BeJnKa. be3 HuxX B Omocdepe HaKa-
ILINBAJIKCH OBl OTMEPININE OPraHnYecKre OCTaTKHU, & MUHePaJIbHbIE BEII[eCTBAa,
HeoOXoauMble IPOAYIIeHTaM, UCCAKIN Obl. U :Ku3Hb Ha 3eMJje B Toi (popme,
KOTOPYIO MBI 3HAaeM, IPEeKPaTUIach Obl.

BzanmocBs3b GYHKIIMOHATIBHBIX I'PYIII B 9KOCHUCTEMEe MOYKHO IIOKa3aTh Ha
clenyollei cxeme.

KoHCYyMeHTbI KoHcymeHTbI KoHCyMeHThI
| nopsigka Il nopsigka Il nopsaka

|

MpooyueHTbl

MwuHepanbHble
BellecTBa

Hetputocbarn

PenyueHTbl

B sxocucteme ¢ 00JIBINTNM BUIOBBIM PAa3HOOOPA3KEM MOIKET OCYIIeCTBIATh-
cd B3BamMO03aMeHseMOCTh OZHOTO BUAa APyruM 6e3 HapyIIeHUs (GyHKIIVOHATIb-
HOM CTPYKTYPHI.

B [MoBTOpPUM rnaBHoOe. JKocucreMa — OHOJIOTHYECKAs CHCTEMa, COCTOS-
Iasd U3 »KUBBIX OPraHM3MOB 1 CPeIbl UX OOMTAHMUSA, CBA3AHHBIX COBOKYII-
HOCTBLIO CBSI3€li, OCYIEeCTBJIAIOIINX OOMEH BeIlleCTBOM U SHEPruei MeKIY
HuMu. HaseMHBIE 5KOCHCTEeMBl Ha3LIBAIOT OMOreoleHo3aMu. Buoreoie-
HO3 — COBOKYIHOCTH OMOIleHO3a M OMOTOIIA, CBA3AHHBIX MEXKIY CO00it
KPYTrOBOPOTOM BEILeCTB W IIOTOKOM SHepruu. @yHKIIMOHAIbHBIMY KOMIIO-
HeHTaMHU 39KOCHUCTEMBI ABJIAIOTCA IIPOAYIIEHTHI, KOHCYMEHTHI 1 PeayII€eHThI.

s M
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? Mposepum 3HaHUS ]

Kniouyesblie Bonpocsl. 1. CpaBHUTE onpeeneHns MOHATUIA «61MOoreoLeHo3» 1 «3KocucTemar. Yto
MexXay HUMu o6Lero? B yem otnnumne? 2. Kakne 13 nepedmcrieHHbIX 3KOCUCTEM MOXHO Ha3BaTb
61oreoL,eHo3amMm: NOMMEHHbIN Nyr, 03epo, Aybpasa, rHUIOW NeHb, MOPE, XBOMHbIN N1ec, peka?
3. B 4em coctout ponb npopyueHToB B akocucteme? lNpuenute npumMepbl OTO- U XEMOAB-
TOTPOCOB.

CnoxHble Bonpockl. 1. Bbibepute Tpu CyLLECTBEHHbIX MpPU3HaKa 3KocucTemsbl: 1) BbicoKas
YMCIIEHHOCTb BMAOB KOHCYMeHTOB Il nmopsapka; 2) Hanuyme KpyroBopoTa BELLEeCTB M NOTOKa
3Hepruu; 3) Ce30HHble M3MEHEHWs TemnepaTypbl U BRNaXHOCTW; 4) HepaBHOMEPHOE pacrpe-
JeneHne ocoben Buaa-agmdukaTopa; 5) Hanuume nNpoayueHTOB, KOHCYMEHTOB U PeayLEeHTOB;
6) B3aMMOCBA3b abUOTUHECKUX U BMOTUHECKMX KOMMOHEHTOB. 2. [laiTe SKOM0rMyeckuin npo-
FHO3 BO3MOXHbIX MOCNEACTBMIN B 3KOCUCTEME, ECNN B HEW MPOU3OMAET pe3koe cokpalleHue
YMCIEHHOCTUN OeTpuUTOodharos.

§ 45. Uenn n cetn nutaHus. Tpodpuyeckue ypoBHU

B BcrioMHUTe, Ha Kakue (yHKLMOHANbHbIE MPynnbl B 9KOCUCTEME Pa3fernistoTcsi OpraHu3Mbl
Mo ponu B NpeBpaLLeHnn BELLECTBa W 3Hepruu.

B Kak Bbl nymae're? Yem 6y,|1yT oTnn4aTbCA nuileBble B3aMMOOTHOLLEHUSA, KOTOPble Ha4YnHarTCA
C 3eeHOro pacTeHus 1 ¢ NMCToBOro onaga?

B Bbl y3HaeTe 0 NacTOWLLUHbIX U AETPUTHBLIX LEensxX NuTaHus, 0 TPOUYECKMX YPOBHSX U CETK
nUTaHus, obecneynBatoLLeil HeNPepPbIBHbIA KPYroBOPOT BELLECTB U MpeBpaLleHne SHepruu
B 3KOCHCTEME.

ITouaTue o menax mutaHus. Tpopuueckue ypoBHu. OCHOBHOE yCJIOBIE
CYIIIECTBOBAHMS SKOCHCTEMBI — 3TO IOAAEPKaHMe KPYTrOBOPOTA BEIECTB U
npespaiennsa sHepruu. HauboJiee IOJHBIN KPYTOBOPOT BEI[ECTB IPOUCXOIUT
B Has3eMHBIX 3KocucTemMax — Oumoreornenosax. O obecmeunBaeTcsa Oaromaps
TpopuuecKuM (IIHUIIEBLIM) CBA3AM MEKAY OpraHM3MaMu PasHbBIX BUIOB, OT-
HOCAINMMUCA K PA3HBIM QQYHRI_[I/IOHEUH:HBIM rpyiiaM. I/IMeHHO Ha OCHOBE 9TUux
CBs3el opraHrYecKle BellleCTBa, CUHTEe3MPOBAHHELIE IIPOAYIIEHTAMI U3 MIHE-
PAJIbHBLIX BEIIECTB C IIOIVIOINeHNEeM COJIHEUHOM SHEePrHuM, IMepemaroTcs KOHCY-
MEHTaM W IpeTepIeBaloT XMMUUYeCKIe IIpeBpallleHus. B pesyibrare »Ku3He-
IesiTeJIbHOCTH PEAYIIEHTOB IIPOMCXOAUT Pa3pyIlIeHe OPraHnYeCKUX BeIlecTs,
BXOJAIINX B COCTAB OTMEPINNX OPTaHU3MOB, 40 Heopranudeckux (CO,, NH,,
H,S, H,0). 3aTrem HeopranmuecKue BeIECTBA UCHOJB3YIOTCA MPOAYIIEHTAMU
IJIS CO3NAaHMUS HOBBIX OPraHHMUYECKUX BeEI[eCTB, KOTOPhIE C IIOMOIIbIO KOHCY-
MEHTOB CHOBA BOBJIEKAIOTCA B KPYyrosopoT. Eciaum OLI 9TH BeIlecTBa He HC-
II0JIb30BAJIKCh MHOTOKPATHO, KI3Hb Ha 3eMmJie Obljia ObI HeBO3MOKHA. Benb
3amachl BEIECTB, IOTJIOIIAeMbIX IPOAYIIEHTAMU, B MPUPOJAE He Oe3rpaHuy-
HbI. [[15 ocyIliecTBIeHUS ITOJHOIIEHHOTO KPYTOBOPOTA BEIeCTB B SKOCHUCTEME
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IOJKHBI OBITh B HAJIWYUU BCEe TPU (PYHKIIMOHAJIbHBLIE T'PYIIILI OPTaHU3MOB.
W memxay HUMH JOJIKHO ITPOUCXOAUTH MOCTOSHHOE B3auMOelicTBHE B BHUE
Tpo(puUecKUx CBsI3el ¢ oOpasoBaHMeM TpodhuuecKuxX (IMUIEBHIX) IeNel, uiIn
mene IUTaHud.

Ifenv numanusa (nuuieeéan yenv) — IOCJIENOBATEILHOCTh OPTaHU3MOB, B
KOTOPO¥ ITPOVCXOAUT IIOATAITHBIA MEePEeHOC BeIeCTBA U DSHEPTUMW OT MCTOUHU-
Ka (OpeabIayIero 3BeHa) K ImorpebuTesio (mmocienymoineMy 3BeHy). IIpu sTom
OJIVH OPraHMU3M MOKET II0eJlaTh APYroil, IUTAThCSI er0 OTMEPIIINMHU OCTaTKaMU
WU MPOAYKTAMHU JKU3HEeIesaTeIbHOCTH.

KaxapIii opraHusM B eI TUTAHUSA OTHOCUTCS K OIIpeleeHHOMY TPo(du-
yeckoMy ypoBHIO. Tpoguueckuii ypo6eHb — 3TO COBOKYIIHOCTb OPTraHU3MOB,
KOTOpPBIE B 3aBHCUMOCTH OT CIOc0o0a MX MUTAHUS U BHUAA KOPMAa COCTABJIAIOT
omupenesieHHOE 3BEHO ITUIIEBOM IIEIIN.

Tpoduueckne ypoBHU IPUHATO HyMepoBaTh puMcKumu ruppamu. IlepBorit
TpopuUecKuil ypoBEeHDb COCTABIAIOT aBTOTPO(GHBIE OPraHU3MbI — PACTEeHUS
(IPOAyIleHThI), KO BTOPOMY TPOPUUECKOMY YPOBHIO OTHOCATCS PACTUTEIHLHO-
ANHBbIE KUBOTHBIE (KOHCYMEHTHI I mOpsaKa), K TPeTbeMy W IIOCJIeYIOITUM
YPOBHAM — ILJIOTOAMHBIE KUBOTHBIE (KoHCcyMeHTHI I, III u T. 1. mopsaaKoB).

ITacToumHEBIE U TeTPUTHBIE Ienu. B 3aBUCUMOCTH OT BHIa MCTOUHUKA Be-
II[eCTBA 1 SHEPruU LNy MUTAHNSA PasfesaioT Ha IBa THUIA: IacTOUIHbIe (Ileru
BbIeIaHUS) U AeTPUTHBIE (Ilenin pasjoxkenus) (puc. 76, c. 204).

IHacmb6uwmnsie yenu (yenu éviedanHusn) — NUIEBBIE IIeIId, KOTOPbIe Ha-
YUHAIOTCSA C TPOAYIIEHTOB M BKJIOUAIOT KOHCYMEHTOB PA3HBIX ITOPAIKOB.
B o011em Buze macTOUIMHYIO IIeIIb MOYKHO IIOKA3aTh CJIEAYIOIIe CXeMOI.

KoHCyMeHTbI KoHcymeHTbI KoHCyMeHThI

MpoayueHTe | nopsiaka Il nopsiaka [l nopsinka

Hampuwmep: nuuwesas yenwv nyza: KieBep JYroBoir — 0abouyka —> JIATYII-
Ka — 3Mesd; nuuiesas uenv 8odoema: XJaMUAOMOHana — madHUA —> Iec-
Kapb — cynak. CTpeJKu B cxeMe IMOKa3bIBAIOT HAIPABJIEHNE IIePeHoca Bellle-
CTBA UM SHEPIUU B IeNU IUTAHNI.

s M

p» 310 MHTepecHo. B mpupoze mouTu BCce OPraHM3MbI IUTAIOTCS He OTHUM, a He-
CKOJILKMMHU BuAamMu Kopma. CiemoBaTeabHO, 000 OPraH3M MOKET HAaXOAUThCS
Ha Pa3HBIX TPOPUUECKUX YPOBHAX B OJHON U TOM Ke HUIIEBOU IIeIU B 3aBUCU-
MOCTH OT XapakTepa KopMma. Hampumep, scTped, IHUTASICh MBIIIAMUA, 3aHUMAET
TpeTuil TPO(PpUUECKUil yPOBEHL, a Ioegas 3Mell — ueTBepThiii. Kpome Toro, ogmu
U TOT K€ OPraHM3M MOKeT OBITh 3BeHOM PAa3HbIX MUIIEBBLIX ITelell, CBA3bIBad X
meskay coboii. Tak, sicTped MOMKET CheCThb SINEPHUIly, 3aiila UIN 3Me0, KOTOPbhIe
BXOIAT B COCTAB PA3HBIX IleNell MUTaHUA.
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KoHCcyMeHThI KoHCyMeHThI KoHCyMeHTbI
| nopsgka Il nopsigka Il nopsigka

[MponyueHTbl

Puc. 76. Llenn nuTaHus: nactouvwiHble (BBEPXY) U OETPUTHbIE (BHU3Y)

Jempumnuie yenu (yenu pa3nosxcenus) — MUIIEBLIE IeNN, KOTOPHIE Ha-
YMHAIOTCA C OTMEPINNX OPTraHUYEeCKUX OCTATKOB (JeTpuTa), BKJIOUYAIOT JAe-
TpuToharoB U PEAYIEHTOB M 3aKAHUMBAIOTCA 00pa30OBaHUEM MUHEPAJIbHBIX
BEIIlEeCTB. B ACTPUTHBIX IIEIIAX IIPOMCXOOMT II€EPEHOC BeIllleCTBa M 9HEPIuun
IeTpuTa MeKAy AeTpurodaraMy U PeayIeHTaMU Yepes IPOAYKTHI UX KU3He-
IeATeILHOCTH.

Hanpuwmep: omaBInue JUCThA —> NOXKJEBbIe UePBU U MEJKUE UJIeHUCTOHO-
rue — TpubbI — TeTepOTPOdHBIE IPOTUCTHI — ITIOUBEHHBLIE OaKTepuu, odpa-
3yolliie MUHepaJbHbIE BelllecTBa. Eciu meTpur He TpeOyeT MeXaHUUYECKOTO
paspyIleHus, TO OH cpasy IpeBpalllaeTcs B IeperHoi (rymyc) ¢ mocaeqyoIei
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MuHepaJnsanueii. Biarogapsa JeTPUTHBIM IEIIAM B IIPUPOE 3aMbIKAETCA KPY-
roBopoT BelecTB. OTMepIliee OpraHUYECKOe BEIECTBO B JETPUTHBIX IIEMAX
IIpeBpalaeTcsa B MUHEePAJIbHbBIE BEI[eCTBA, KOTOPhIE IIOCTYIIAIOT B CPedy, a U3
Hee IIOTJIOIIAI0TCA pacTeHuaMu (mpoayieraTamu). [TacTOUIITHBIE eI IPeuMy-
IIIeCTBEHHO PACIIOJIATal0TCSd B HAO3eMHBIX, a I[eIIN Pa3JIOXKEeHUS — B IIOA3eM-
HBIX ApycaxX 9KOCUCTEM.

Cetu mutanusa. B npupoje macTOUIHBIE TN B YMCTOM BHUJEe He BCTpeda-
orcss. OHU cBsA3aHBI MEKAY COO0M M ¢ AETPUTHBIMU IEIAMU OOIIUMHU ITHUIIe-
BBIMU 3BEHbAMU U 00pa3yIOT nuuje6yro cemv, UIu cemsv numanua (puc. 77).

BzauMocBA3h MACTOUIIHBIX IeNlell C JeTPUTHBIMHU OCYIIeCTBJISIETCA Ye-
pes meTpuT, KOTOPLIA obpasyeTcss B pesyJbTaTe OTMUPAHUS HIPOAYIEHTOB U

KoHcymeHTbl Il nopsigka
Tpodguyeckmnin yposeHsb IV

KoHcymeHTbl Il nopsigka
Tpodguyeckunn yposens Il

KoHcymeHTbl | nopsiaka
Tpodunyeckunin yposeHs I

MpoayueHTbl
Tpodumyeckmin
ypoBeHb |

HeTtputodaru 1 pegyueHThbl

Pwvc. 77. YnpolueHHas cxema ceTu NUTaHus B JIECHOW 3KocucTeMe



206

[naBa 5. 9kocucTtema — OCHOBHas eguHuLa 6uocdepsbl

KOHCYMeHTOB. [leTpuTodaru m peqyreHThI IIOCJe OTMUPAHUA TaK:Ke IOIOJ-
HSIOT 3alac JeTPUTA B 9KOCUCTEMEe. B JeTPUTHBIX IMemAX IPOUCXOAUT Pasjo-
JKeHUe JeTPUTa 0 MUHEPAJbHBIX BEIleCTB, M3BJIEKAEMBIX U3 IIOYBHI IIPOAY-
nmeHramMu. TakuM 06pa3oM, JeTPUTHBIE IIeNN CBA3aHBI C MTACTOUITHLIMU Uepes
MUHepaJIbHbIEe BellecTBa. KpoMe TOro, KOHCYMEHTHI TAaCTOUITHBIX IEeTel MOTYT
noemath gerpuTodaroB (HampuMep, OTUIBI JOMKAEBBIX UepBeil) U KPYIHBIX
PenyIeHTOB, 3a CUET Yero MeKAy IMacTOUIHBIMY 1 JeTPUTHBIMU IeIIMU BO3-
HUKAIOT AOIOJHUTEJbHbIE CBA3U. Biaromaps B3auMOCBA3U MMACTOUIIHBIX U
IEeTPUTHBIX Ieleil B aKocucTeMe (hopMUPYeTCs CIOKHAsA MUIeBas ceTh, obe-
CIIeYMBAIOIAA IMOCTOAHCTBO IIPOIIECCOB MPEBPAIEHUA BEIeCTBA U JSHEPTUU.

Hannuue B sKocucTeMe MNUINEBON CETH CIIOCOOCTBYET BBIXKMBAHUIO Opra-
HU3MOB IIPU HEJOCTATKe OIpeAesIeHHOTO Bua KopMa 0arogapsa BO3MOMKHOCTH
HWCIIOJIL30BATh APYyroil Kopm. VI uem Immmpe BUAOBOe pas3HooOpasme ocobeil B
9KOCHCTEME, TEM OOJIbIIIe MMUINEBBIX IIENeil B COCTaBe IMUINEBOU CETH U TeM
ycToliumBee 9KOcucTeMa. BrIllajeHre OMHOTO 3BeHA U3 Ielld NUTAHUSI He Ha-
PYIIUT Bceli BKOCHCTEMBI, TaK KaK MOTYT OBITH MCIOJb30BAHBLI MCTOUHUKU
MUTAHUA U3 IPYTUX MIUIEBBLIX Iemeil.

s M

B lMoBTOpUM rnaBHoe. B skocucTemMe MPOLYIEHTHI, KOHCYMEHTHI U DPENy-
IIEHTHI CBA3AaHLI TPOPUUECKUME CBA3IMU 1 00pas3yioT memnu nutaaud. Co-
BOKYIIHOCTh OPTaHM3MOB, KOTOPBIE€ COCTABJIAIOT OIIPEIeIeHHOEe 3BEHO IIU-
IIEBON IIeIIN, HA3LIBAETCA TPOPUUECKHM ypoBHeM. TpoduuecKre ypOBHU
MPUHATO HyMepoBaTh PUMCKUMHU Hudppamvu. PasimuaroTr gBa THUIIA IleIein
MMATAHWA: IaCTOUIIHLIE 1 AeTPUTHLIE. B IpupogHOI sKOCHuCTEME I[eIIN -
TAHUS CBSI3AaHBI MEKAY CO00I OOITUMHU MUIIEBLIMU 3BeHbAMU U 00PAa3yIOT
eIMHYIO IUIIEBYI0 CeTh, UM CETh IINTAHUSI SKOCUCTEMBI.

? MNpoeepum 3HaHuA ]

Kntouesbie Bonpockl. 1. HYem otnuyatoTcs nactouLiHble Lenu OT JeTPUTHbIX? 2. YTo Takoe
TPOMHYECKMIN YpOBEHL? [104EMY OOMH U TOT XE OPraHn3M MOXET OTHOCUTBLCS K PasHbiM TPO-
(hmyecknM ypoBHAM B pasHbix Lensx nutaHna? 3. bnarogaps 4emy nactouLiHble U OETPUTHbIE
Lenn B 3KocucTeme 06pasytoT ceTb nuTaHna? Kakosa ee porb B YCTOWYMBOCTU 3KOCUCTEMBI?

CnoxHble Bonpochkl. 1. CocTtaBbTe NacTOWLLHYO Lienb NUTaHWs, BbIOpaB HyXHble 3BEHbS W3
crnefyoLmnx KOMMOHEHTOB: OCWHa, OATen, 6epesa, CuMHMLUA, aucT, ryceHuua 6epe3oBon nsge-
HWLbI, KOPLYH. 2. CocTaBbTe OETPUTHYIO Lienb NUTaHus, Bbi6paB HYXHble 3BEHbA U3 Crenyto-
LLIMX KOMMOHEHTOB: 3Mes, norméLias nrvua, NoYBeHHble 6aKTepuun, JIUHMHKKU MyX, TpassHas
NAryLwKa, nnecHesble rpubbl, MUHepanbHble Belectsa. 3. NocTpoiTe nuLeBylo ceTb 6epeso-
BOV powm. CeTb JOMKHA COCTOSATb M3 YeTbIpex TPOMUYECKNX YPOBHEWN, KaXAbIA U3 KOTOPbIX
[OMKeH cofepxXaTb He MeHee Tpex KOMMOHEHTOB.
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§ 46. Okonornyeckue nupamugpl. Mpasuno JinHaemaHa

B BcnomMHUTe, Kakve TUMbl Lienen NMTaHus CYLLeCTBYIOT B 9KOCUCTEME U YEeM OHW pasfivyatoTcs.
m Kak Bbl gymaete? [loyeMy nacTéuLLHbIE LEenu nNUTaHUs He ObiBaOT ASIMHHBIMU?

B Bbl y3HaeTe 0 3aKOHOMEPHOCTSAX MPeBPaLLEHUs BELLEeCTBa U SHEPTUM B NaCTOULLHBIX LEnsxX
(npaBuno JluHgemaHa), 0 TMnax 3KOJIOTUYECKMX Nupamup.

IIpaBuno Jiluanemana. Kak BBl yiKe 3HaeTe 13 IIpeabIayIero naparpada,
BeIIlecTBa B 9KOCUCTEME MCIIOJIb3YIOTCS MHOTOKPATHO, IIpeBpaIasach mo MpuH-
Uy KPYTOBOPOTa. OTO IPOUCXOMUT OJIarofaps BBAUMOCBS3U MACTOUIITHBIX U
IeTPUTHBIX Lienel nuTanusa. [I[pruyemM B KpyroBopoTe BellleCTB IVIABHYIO POJIb
UrparwT KuBble opranmsMbl. OH HAUMHAETCA C MOCTYIJIEHUA XUMUYECKUX
9JIEMEHTOB U3 MHOYBHI (BOJA U MUHEpPaJIbHBIE COJM) M aTMoc(depsl (yrieKuc-
JIBIHi Ta3) B JKUBbI€ OPTaHU3Mbl — MPOAYIIEHTHI. IIPOAYIIEHTHI CUHTE3UPYIOT
opraHmnuecKue BeIecTBa, YaCcTh KOTOPBLIX MIepemaeTcsd Aajbllle II0 IHUIIEeBOM
menu KoucyMmeHTaM. OmpeiesiIeHHOEe KOJIMYECTBO OPraHUYECKUX BEIECTB IIPO-
IYIIEHTOB 1 KOHCYMEHTOB BO3BpAIIlaeTCA B IIOUYBY C OTMEPIINMU OCTATKaAMMU,
9KCKpeMeHTaMu (zeTput). B pesyabraTe feATeJIbHOCTH PENYIEHTOB OHU IIpe-
BpalllaloTcs B MUHEPAJbHbBIE BEII[eCTBa, aTOMBI KOTOPBIX CHOBA BOBJIEKAIOTCS
npoAyIleHTaMu B KPyroBopoT. Ho coBepIieHHO 3aMKHYTHIM KPYTOBOPOT Be-
II1eCTB 6BITB HEe MOJKeT. ATOMBI HEKOTOPBIX XMMHUYECKUX 3JIEMEHTOB MOI'YT Ha
IJIUTEJIbHOE BpeMsA BBIBOAUTHCA U3 KPYrOBOPOTa, HAKAILJIMBAACH B JUTOCHEDPE
B coCcTaBe M3BeCTHAKa (Mejia), KAaMEeHHOTO yIJfA, IPUPOSHOTO rasa, HedTu,
Topda, Pya pasIuUHBLIX METAJJIOB.

IIpeBpariienve sHEPTrUM B IENISX NHUTAHUSA 9KOCHUCTEMBI UIET HECKOJIBKO
WHaye, 4YeM MpeBpalneHue BelnecTB. [[OTOK COMHEUHOW 9HEPTUU, IMOCTYIUB-
NI B BKOCUCTEMY, IIOCJIe BKJIIOUEHUS B OPTaHMYECKOE BEIeCcTBO KaK Obl
pasgessercsa Ha JBa pycja — IIacTOUIIHOE W JeTPUTHOe. B KarKIoM u3 HHUX
0CBO0OOKTAOIAsICT 9HEPTUsA PacXoIyeTcs Ha moAaeps;Kanne JKusHeneaTelbHO-
CTU OPTaHU3MOB: Pa3MHOKEeHUe, IBUKeHNe, MoAAep:KaHue TeMIepaTyphbl Teja,
TPAHCIIOPT BEIIECTB Uepes KJIeTOuHble MeMOpaHbl. COOTHOIIIEHE KOJUUECTBA
SHEPruu, IPOXONAIIEH uepesd MacTOUIIHBIE U JeTPUTHBIE IENU, B PA3JIUYHBIX
TUIIaX 9KOCcUCTeM pasdHoe. IloTepsa sHepPrum B IUIEBBIX IENIAX MOKET OBITH
BOCIIOJIHEHA TOJBKO 3a CUET MOCTYILJIEHUS HOBBIX IIOPIIUHA COJTHEYHON S9HEPTUN
WJIX TOTOBOTO OPTraHMUYEcKOTOo BellecTBa (sHeprus Kopwma). [losTomMy B 3KO-
cucreMe He MOJKeT ObITh KPYTrOBOPOTA SHEPTUU, aHAJOTUYHOTO KPYTOBOPOTY
BerecTB. JKocucTeMa (PYHKIIMOHUPYET TOJHKO 32 CUET HAIIPABJIEHHOTO ITOTOKA
DHEPruu.
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IIporieHT ycBOAEMOCTHM BeIeCcTBAa U DHEPTrUU B PA3HBIX IENAX MUTAHUSA
BapbUPYET U 3aBUCUT OT COCTaBa KOpMa U OMOJIOTUYECKUX 0COOEHHOCTEl opra-
Hu3MoB. OJHAKO MHOTOUYNCJIEHHbIe UCCIeJOBaHUS ITOKAa3aau, UTO B IaCTOMIII-
HBIX IIeNAX IIepPexo]] SHEePTruU U BeIecTBa OT OZHOTO TPO(GUUECKOTO YPOBHA
K apyromy cocrtasiseT B cpegueM 10 % . B ogHUX Iensax OIUTAHUS OH MOXKET
OBITH HECKOJIbKO BBIIIIE, & B APYTUX — HEMHOI'O HIKe. AMEPUKAHCKUHA 9KO0JIOT
P. uageman B 1942 r. chopmyaupoBas 5Ty 3aKOHOMEPHOCTDH KaK NPaAGu/io
10 % (ero uacTo HaswIBalOT paBuyoM JIuuaemana). Vcmoab3ys 9To mpaBuUo,
MOKHO PACCUMTATh MIPUMeEPHOe KOJUYECTBO SHEPTUU HA JII000M TPOoPHUUeCKOM
YPOBHE IIenN MUTAHUA, €CJIU ee ITOKa3aTeJ b U3BECTeH Ha ogHoM u3 Hux. C He-
KOTOPOIi CTEIIeHbIO JOMYINEeHNA 3TO IIPABUJIO NCIIOJb3YIOT U IJIA OUpene eHns
mepexoja BelllecTBa MeXKIy TPOPUUECKMMU YPOBHAMEU. UTOOLI IOJYUUTH OoJiee
IOCTOBEPHEBIE JaHHbIe, HYKHO YUUTBIBATH OCOOEHHOCTH IIOTPE0JIsIeMOro KopMa
1 5PPEeKTUBHOCTL €r0 YCBOEHUA B KOHKPETHOI HACTOWIIHOM ITeny NMUTAHUA.

IIpaBuso JIuageMaHa HEIPUMEHUMO JIJIA 9TAIIOB MMACTOUIITHBIX IIeTeil, BKJI0-
YAIOIUX IapasuToB. II0CKOIBKY ITapasuThl NCIOJIb3YIOT TOTOBBIE TUTATEIbHBIE
BeIllecTBa X03sMHA, TO 3 (MEeKTUBHOCTh UX YCBOEHUSI HAMHOTO BBIIIE, YeM IIPU
moTpedIeHUY OPTaHMYECKOTO BEIeCcTBa KopMa ApyruMu opranusmamu. Ilapasu-
TaM He HY)KHO 3aTPauyMBaTh SHEPTUIO HAa IIPOIIECCHI IePeBaPUBAHNA, TaK KaK 2Ty
(byHKIIUIO BHIMOJHAET X03AWH. Iloyyas muTaTeabHbIe BeIlleCTBa OT XO3AWHA,
IMapasuT UX IPAKTUUYECKU IIOJHOCTHIO YCBAUBAET, II0ATOMY OH He TepseT YacTb
SHEPTUHU B COCTaBe HellepeBapeHHBIX OCTATKOB (SKCKpeMeHTOB). M3 aToro cie-
IyeT, UTO B IIUINEBLIX IIEMIIX, BKIUYANIINX IIapa3suToB, He 0yAeT cOOII0IaThC s
npaBuyio JImHAeMaHa, a 3HAUUT, U OaJIaHCOBOE PABEHCTBO.

JKogornueckue mupamMuabl. Eciv Ha KayKIoM TpopuruecKOM YpPOBHE ITH-
IIeBOIi IeNu ONPEeAeJUTh YMUCJIO ocobeil, nau mx GumomMaccy (KOJIMUECTBO Ha-
KOIJIEHHOTO OPTaHUYECKOT'O BeIleCTBa), UJIN KOJUUYECTBO 3aKJIIOUEeHHOHU B HEl
9HEPruMu, TO CTAHET OUEBUIAHLIM yYMEHbLIIIeHNEe S3TUX BEJUYWH II0 Mepe IIpo-
IBUKEHUA K KOHITY IIeNU MUTAaHUA. OTY 3aKOHOMEPHOCTDH BIE€PBbIE YCTAHOBUJI
aHTauiickuii sxoaor Y. 3aTtoH B 1927 r. OH Ha3BaJI ee NPAGULOM IKOLOZU-
yeckoll nupamudsv, 1 IPENJIOXKUI BbIpakaTh rpaduuecku. Ecium grobyio us
BBHIIIIEYKA3aHHBIX XapaKTEePUCTUK TPOo(pUUeCKUX ypOBHeI m300pa3uTh B BUIE
MPAMOYTOJBHNUKOB C OMMHAKOBLIM MACIITA00M ¥ PACIOJIOMKUTHL UX APYT HAam
IPYTOM B COOTBETCTBUU C MOPAAKOM TPOPUUECKUX YPOBHEH B IeNU MUTAHUSI,
TO TOJYUYUTCA BKOJIOTUUECKAA MUPaMUIA.

V3BecTHBI TpU THUIIA BKOJIOTUUecKUX nupamui. I[Tupamuda wucen orpaska-
eT YKMCJEeHHOCTb 0cOo0eil B KasKJIOM 3BeHe IUIeBou Iemnu (puc. 78).

OmHako B 9KOCHCTEMEe BTOPOIl TpouUeCKHil ypoBeHb (KOHCYMeHTHI I mo-
pPAIKAa) YMCJIeHHO MOJKeT ObITh Ooraue IepBOoTO TPOPUUECKOT0 YPOBHA (IIPOoAy-



§ 46. Skonornyeckne nupamuabl. Mpasuno Jinnaemaxa

Mupamupa umcen - NMupammnpa 6no
40 kr {
1035 Kkr

8211 kr

TPO®PUYHECKWUE YPOBHMU

Mpoaykuwus Mpoaykuwus

Puc. 78. Okonornyeckme nupamuipl

IeHTOB). B 9TOM cayuae mosiyyaeTcsa MAPaMUa YMCeJ HeIIPABUJIbLHOU (POPMBI.
I10 00'bACHAETCA YUACTHEM B TAKUX MUPaAMUAAX 0cOoOeli, He PABHOIIEHHBIX 10
pasmepam. IIpuMepoM MOKET CIYKUTh MUPaAMUAA YNCEJ, COCTOAINAS U3 JIU-
CTBEHHBIX Ie€PEBbEeB, JUCTOTPBHI3YIIUX HACEKOMBIX, MEJKUX HACEKOMOSTHBIX
M KPYIHBIX XUITHBIX HTHUIL. Q
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IMupamuda 6Guomacce. OTpakaeT KOJUUECTBO OPraHUUECKOTO BeIle-
CTBa, HAKOILJIEHHOTO Ha KaKJOM TPOPUUECKOM YpOBHe muineBoil nemnu. Ilu-
pamMuga GmoMacchl B HAa3eMHBIX JKOCHCTEMaX MMeEeT IPAaBUJIBHYI0 (OopMy
(cMm. puc. 78). A B BOAHBIX 9KOCHCTEMAaX OMoMacca BTOPOTO TPOPUUECKOTO
YPOBHSA, KaK IIPABUJIO, OOJIbIIE OOMACCHI IIEPBOT'0 IPU OIIPeeIeHNN ee B KOH-
KpeTHBIN MoMeHT. [TosToMy mupaMuga 6MoMacchl AJI BOOHBIX 9KOCUCTEM UMe-
eT HempaBUJIbHYIO opmy. Ho IMOCKOIBKY BOAHBIE MPOAYIIEHTHI ((DUTOIIAHK-
TOH) MMEIOT BBICOKYIO CKOPOCTHL OOpas30oBaHUA HPOAYKIIMH, TO B KOHEUHOM
UTOTEe UX cyMMapHasa Omomacca 3a Ce30H WJIM 3a I'0J] BCe PaBHO OyxeTr 6OJbIme
6romMacchl KOHCYMeHTOB | mopsizka. A 9To 3HAYUT, UTO B BOTHBIX 9KOCUCTEMAX
mo 6momacce Tak:Ke COOJIIOIAEeTCS MPABUJIO 9KOJOTUUECKON MUPaAMUIbI.

ITupamuda 3xnepzuu oTpaskaeT KOJUUYECTBO DHEPTHUU, COJepiKallleiica B
OpPraHMYEeCKOM BeIleCTBe KarKI0ro TPO(PUUECKOT0o YPOBHA ey nuTaHuA. Ee
(¢opma cBUIETETBCTBYET O 3aKOHOMEPHOM PAaCXOJOBAHUM SHEPTUU IIPU Iepe-
X0/ie OT OJHOTO TPO(PUUECKOT0 YPOBHA K ApPyromy (cMm. puc. 78).

TakuMm o6pasoM, 3amac BeIecTBa U YHEPruu, HAKOIJIEHHBIH PACTEeHUAMU
B IIACTOUIHBIX MUIIEBBIX IEIISIX, OBICTPO pacxonyercs (BbleZaeTcs), II03TOMY
STH IIeNW He MOTYT OBITh AMUHHBIMU. OOBIYHO OHU BKJIOYAIOT OT TPEX A0 HATU
Tpo(pUUYECKUX YPOBHEN.

s M

B MoBTOpPUM rnaBHOE. B macTOUIIHBIX IIeNAX MUTAHUSA IIePeX0] dHEePTUU
1 OMOMAacChl OT OJHOTO TPOMUUECKOTO YPOBHSA K APYroMYy MOAUMHSETCS
mpaBuay 10 %, uau npaBuay Jluagemama. I'paduueckoe BbIpasKeHUe
JaHHON 3aKOHOMEPHOCTH MOJYYWJIO Ha3BaHWE IIPABUJIO JKOJOTHUUECKOI
nupamMuabl. {asa pAxa macTOMIMHBIX ITENed MUTAHUA MOKHO IOCTPOUTH
TPHU THUIIA 3KOJOTHUYECKUX IINpPpaMua: YHcCeJl, 6I/IOMaCCLI 1 S9Hepruum.

? Mposepum 3HaHUA }

Kntouesbie Bonpockl. 1. Cchopmynupyiite npaeuno JinHgemana. B yem cyTb npaBuna ako-
normyeckor nupamuabl? Kakue 6biBalOT TUMbl 3KONOrMYecKUx nupammna? B 4em mx ocobeH-
HocTn? 2. O6bACHUTE, NOYEMy B 3KOCUCTEME HENMb3S NMPUMEHATb npasBunio JlnHoemaHa gns
3TanoB MacTOMLUHBIX Lener, BKAYaLWMX NapasunTos.

CnoxHsble Bonpockl. 1. B nactéuwHom uenu neca 6uomacca nNpPOAYLEHTOB COLEPXUT
6,2 - 10* kX SHeprum, Guomacca KOHCYMEHTOB BTOpPOro nopsgka — 2,2 - 102 kX 3aHep-
ruun. MocTponTe SKOMOrM4YecKylo nupamugy v paccyutanTte, Ha OTCTPEn Kakoro KonuyecTsa
Kocynb (KOHCYMEHTOB | nmopsgka) MOXHO BblgaTb NMLEH3UI0, 4TOObI CO6M04ANoCh NpaBwio
Jlnnpgemana, ecnu B 6uomacce ogHow kocynm coxpansetcs 200 k[ aHeprun. 2. O6bACHUTE,
rno4yeMy B BOAHbLIX 3KOCUCTEMAX 3KOSOrMyeckas nupamvpa 6uomaccbl UMEEeT HernpaBWibHYI0
(hOPMY B KOHKPETHbII MOMEHT, HO MpaBWibHYO POPMYy MpU OLEHKe 6MOMAacChl 3a CE30H UNn

3a rog.
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§ 47. Buomacca U NPOAYKTUBHOCTb 3KOCUCTEM

B BcrioMHUTe, KakvMe 3aKOHOMEPHOCTW MPEBPALLEHWs1 BELLECTB M SHEPruM HabnogalTces B
MacTOULLHLIX LEeNsiX NuUTaHus.

m Kak Bbl pymaete? Kak pacnpefensieTcs B 9KOCMCTEME pacTuTenbHas 6uomacca
npoayLUeHToB, obpasylollasca B pesynbtate (OTOCMHTE3A? Ha Kakue Lenu pacxopyetcs
KOPM, MOTPeBAEMbIA KOHCYMEHTaMN?

B Bbl y3HaeTe O 3Ha4YeHUM MOHATUI «Buomacca» U «MPOAYKUWUs», Kakue BuUAbl NPOayKUMM
06pasyloTcs B 9KOCUCTEME U KakK OHU pacrnpefensoTcs B NacTOULLHBIX LEnsX NUTaHus.

IToraTue o 6uomacce M MPOAYKIIMU DKOCHCTEMBI. Biiaromaps BO3MOMK-
HOCTH MHOTOKPATHOI'O MCIIOJIB30OBaAHUSA BeEIlleCTBA M IIOCTOAHHOMY IIPDUTOKY
SHEPTUU HKOCUCTEMBI CIOCOOHBI JJINUTEJIbHO HOANEP:KUBAThH CTAOMJILHOE Cy-
mecTBoBaHue. Hacesnsromnue nxX MpoAyIeHThbl, KOHCYMEHTHI U PeAYIIeHThI IIPU
ATOM IIOCTOSHHO 00EeCIIeurBalOT BOCIIPOM3BEeHNEe U HAKOIJIEHHe CBOel Ouo-
MAacchl, HECMOTPS Ha TO UTO 3allac BeIllecTB B Ouocdepe orpaHUYeH W He II0-
TIOJTHSIETCS.

O06111ee KOJIMUECTBO GMOMAacChl BCeX JKUBBIX OPTaHM3MOB, HAKOIUBIIIEHCS
B JJAaHHOM 3KOCHCTEME 3a BeCh NMPEABLIAYINNI MepUo] ee CyIeCTBOBaHUSA, Ha-
3bIBaeTcsa Ouomaccol xkocucmemvt. OHA BBIPAKaeTCsA B €IWHUIIAX CHIPOI
Macchl MJIM MacChl CyXOTO OPTaHMUECKOTO BEIeCTBa HA €IWHUITY ILJIOIIATN:
B 1/M?, Kr/M?, Kr/ra, T/KM? (HaseMHBIe DKOCHCTEMBI) — WJIK HA eJUHHUILY
o0beMa (BOOHBIE 9KOCHCTEMBI).

IIporecc BocmpousBeeHNsA OGMOMACChl PACTEHU, JKUBOTHBIX U MUKPOOD-
TaHU3MOB, BXOAAINIUX B COCTAB TOM WJIM MHOM SKOCUCTEMBI, HA3LIBAETCS OUO-
nozuieckoli npodyxmuenocmuvro. OOBIYHO OHA BHIPAKAETCA Yepes3 KOJIUUECTBO
MIPOAYKIINU, 00pa3yIolneiicsa B SKOCUCTeMe Ha JaHHOM dTalle.

IIpodyxyusa sxocucmemsv, — KOJIUIECTBO OMOMACCHI, BHOBb BOCIIPOVI3BE-
[IEHHOH B 9KOCHCTEME 32 eAMHUILY BpeMeHHU (00BIYHO 3a rof) Ha JaHHOM JTare
ee CyIlleCTBOBAHMUS.

OKOCHUCTEMBI CUJBHO PA3JINUaIOTCS [0 KOJUYECTBY MpoAyKiuu. Ilo cHu-
JKEHUI0 OMOJIOTUYECKOHM MPOAYKTUBHOCTA UX MOKHO PACIIOJIOMKUTEL B CIENYIO-
el IIOoCJeJ0BaTeIbHOCTH: TPOIIUMUYECKUI JieC — CyOTPOIIMUYecKuii jec — Jiec
B 30HE YMEPEHHOTr0o KJUMaTa —> CTellb — OKeaH — ImycThIHA. O6pasyroliaacs
MPOAYKIIUA MOYKET I0-Pa3HOMY PacXOJ0BaThCA B Pa3HBIX dKOcUCTeMax. Heian
CKOPOCTH €e MOTPe0JIeHUSA OTCTAeT OT CKOPOCTHM 00PasoBaHUSA, TO 9TO BEIET
K IIPUPOCTY GMOMAacChl 9KOCHCTEMBI M HAKOILJIEHWIO B Hell m30bITKA AeTPHUTA.
B pesyabraTe Oymer mHabJuamomaTrhcsa oOpasoBaHme Topda Ha 0ojsoTax, 3apac-
TaHWe MeJKHX BOJOEMOB, CO3JaHIle 3alaca IOACTUJIKUA B TaeKHBIX Jecax.
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MNone

[ | Banac 6romaccsl

| | Kosnimuectso npopykumm

Puc. 79. CooTHolleHne 6uomacchl 1 npoayKunn B pas3HbIX 3KOCUCTEMaX

B cTabuabHBIX 9KOCHCTEMAaX MIPAKTHUYECKM BCS OOpPa3yIOMIasiCsd HPOMYKIIUSA
TPaTUTCA B CEeTAX NUTaHUA. B pesyabrare O6moMacca dKOCHUCTEMBI OCTAETCs
OpaKTUYEeCKHU TOCTOSHHOM.

Buomacca skocucTeMbl U €e MPOAYKIIUSA MOTYT AOCTATOYHO CUJIBHO OT-
audarbeda (puc. 79). Hanmpumep, B rycToM Jecy obiasa 6momacca OpraHu3MOB
OUeHb BEeJIMKA II0 CPABHEHUIO C €e I'OJOBBIM IPUPOCTOM — Ipoxykiueit. Torga
KaK B IPyAy HeOOJbINasa HaKOIIEHHAA OmoMacca (PUTOIJIaHKTOHA MeeT BBICO-
KYIO CKOPOCTh BO30OHOBJIEHIA — 00pPa30BaHUSA MIPOAYKIIUU 3a CUET OBLICTPOTO
Pa3MHOKEHUA.

IlepBuuHast M BTOPHMYHAS NMPOAYKIMHU. B 3aBHCHMOCTHY OT TOr0, KaKue Be-
IIeCTBA U YHEPTUA UCIOJb3YIOTCA AJIA BO30OOHOBICHUA OMOMACCHI B DKOCKUCTE-
M€, Pa3/Iin4dYaloT IIEePBUYHYIO M BTOPHUYHYIO IIPOAYKTHBHOCTD. COOTBeTCTBeH'
HO o0pasyioliasca IIPU 3TOM HPOAYKIIUS Ha3bIBaeTCsA IEPBUYHON WJIU BTO-
PUYHOIA.

Ilepsuunasa npodyryua — Ouomacca, co3jlaHHasg aBTOTPO(YHBIMU opra-
Hu3MaMu (IIPOAYIleHTaMu) U3 MUHEePAJbHBIX BEIeCTB B mpoilecce (POTO- MIu
xemocuHTe3a. OCHOBHOE KOJIMYECTBO BOZHUKAIOINX TAKUM IIyT€M OpraHmye-
CKUX BeIIeCTB CO3JaI0T 3ejieHble pacTeHusaA. JPPEKTUBHOCTH IIPEeBPAIeHU
IIOTJIOIIaeMOM MMM COJTHEUHOI SHEPTruM B HSHEPTrUI0 XMMHUECKUX CBA3eil op-
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raHNYEeCKUX BeII[eCTB cocTaBJisgeT B cpenueM 1 % . 9Ta 3aKOHOMEPHOCTD IT0JIY-
umya Ha3dBaHue npasuno 1 %. IleppuuHad IPOAYKIUA ABJIAETCA OUEHb BaiK-
HOM XapaKTepUCTUKON dKOocucTeMbl. MIMEeHHO HAKOILJIEHHAas B HeW sHeprus
TIO3BOJISET CYIIeCTBOBATh BCEM TeTepOTPO(HBIM OpraHusMaM (KOHCYMeHTaM U
penyIeHTaM) U CO3/IJaBaTh CBOIO MMPOAYKIIUIO.

Bmopuunas npodykyus — 6uomacca, co3jaHHaA reTrepoTpodHLIMU Opra-
Hu3MaMu (KOHCYMEHTaMHu W PeAyIeHTaMI) 3a CUeT SHEePTUU OPraHUUIeCKOTO
BeIIlecTBa, HAKOIIJIEHHOM ITPOAYIIEHTaMU B IIpoliecce (poToCUHTESA.

Kak mepBuuHasi, TaK ¥ BTOPUUYHAS MPOAYKIIMH HUCIIOJL3YIOTCSI B KauecTBe
UCTOUYHUKA SHEPTUU HA TPOPUUECKUX YPOBHAX B MACTOUIIHBIX IIEMAX, ABJIA-
ACh KOPMOM [IJIsI OPTaHM3MOB — IIHUIIEBBLIX 3BeHBbEB 9TuX I1emneii. Ha uTo opra-
HU3MBI TPATAT 9Hepruio morpedaenuoro xopma (K)? Ilpexae Bcero, 0oabiias
YacTh SHEPTUU KOPMa TPATUTCS OPraHM3MaMMU Ha IIPOIIeCCHl JKU3HEeIeATelb-
HocTH miu Ha aprxaHume (I1), Tak Kak ocBOOOKJaeTcsa OHA B Pe3yJabTaTe OKIC-
JIeHUs ¢ ydacTueM KucJyopoza. HacTh ee umer Ha npupoct 6momaccs (I1), To
eCTh Ha POCT OPraHm3MOB. A HEKOTOPOe KOJUUYECTBO SHEPTUHU He YCBAUBAETC
OpPraHM3MOM ¥ B COCTaBe HeIepeBapeHHBIX OCTATKOB KOpMa — YKCKPeMeH-
TOB (9) ymajsieTcs M3 OpraHu3Ma B OKPYIKAIOIIYIO CPexy.

BcnmomuwuTe mpasuio JInugemama, COrJIacHO KOTOPOMY B ITACTOUIITHOM Ienu
Ha KasKIBbIM IMOCJeqyIoluii ypoBeHb mepemaercsa nmpumepHo 10 % sHepruu.
CoryiacHO BBINIECKA3aHHOMY, Ha CJEAYIONUH TpodUUeCcKUil ypOBEHb HE MO-
JKeT TepefaBaThCsA SHEPruUs, 3aTpaurBaeMasl Ha AbIXaHUWE W TepPAIoNiasics B
CcOCTaBe BKCKPEMEHTOB. ITO M OyZeT B COBOKYIIHOCTH COCTABJATHL MPUMEPHO
90 %. W nums 10 % »sHeprum, coxpaHsiolleiica B OumoMacce OpraHu3MOB,
MOKeT OBITh JOCTYIIHO AJIs CJenyIoliero Tpoduyeckoro ypopusa. VI3 aToro cJie-
IyeT, 4TO MaCTOUIIHBIE ITeTIN He MOTYT OBITh AJUHHBIE, OOBIUHO OHU BKJIIOYAIOT
3—5 3BEHBbEB.

IIpu pacupenesieHUM MEPBUYHON M BTOPUUYHOM MPOAYKIIMHU Ha Tpoduue-
CKUX YPOBHAX BKOCUCTEMBI cOOJI0aeTcs O0alaHCOBOe PaBEHCTBO. ITO 3HA-
YUT, YTO Ha KAKIOM TPOPUUECKOM YPOBHE CyMMa BCEX BHUJOB PacXOmyeMOM
SHEPrUU paBHA KOJMYECTBY SHEPTUH, ITOCTYIUBIIEH U3 IPEeAbIAYIIEeT0 YPOBHA
B cocTaBe KopMa. BajlaHcoBoe paBEeHCTBO MOKHO BBIPA3UTh YCJIOBHBIM ypaB-
Heramem: K = IT + IT + 3.

Wcnonbaysa npasuio JIuHgeMana 1 faHHOE YpPaBHEHUE AJA PEIeHUA dKO-
JIOTUYECKUX 3a7ady, MOYKHO PACCUMUTATDH IIPUMEPHOE KOJMUECTBO SHEPruu Ha
Tpo(pUUECKUX YPOBHAX, €CJIU M3BECTHO ee KOJUUYECTBO Ha ImepBOM Tpoduue-
CKOM ypOBHe TIUINEeBOH 1enu. VI Hao60poT, 3HAsS cOofeps:KaHue 9HEePTruu Ha I0o-
caegHeM TPOo(PUUECKOM YPOBHE, MOMKHO OIPEIe/UTh, CKOJIbKO 9HEPTUHU IIOCTY-
N0 B MUINEBYIO IIelh Ha IIePBOM TPOPUUECKOM YPOBHE.
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B MoBTOpUM rnaBHoe. B skocucTeMe OCYIIeCTBIIAETCA HeIIPePLIBHBINA KPY-
TOBOPOT BEIECTB M HANPaBJIEHHBIN IIOTOK dHepruu. IlosTomy B Hell mpo-
HCXOIUT BOCIPOM3BEJEHIEe M HaKoIIeHre O0momacchl. OOIlee KOJIMUECTBO
OmoMacchl BCeX OPraHM3MOB, HAKOIIUBIIIEHCS B 9KOCHCTEME 3a BECh IIEePUOI
ee CyIIleCTBOBAaHMSA, HA3bIBaeTCA Oromaccoi akocucteMbl. [Iporecc BoCIIpo-
u3BemeHusaA O0MoMacChl OPTaHU3MOB, BXOAAIINX B 9KOCUCTEMY, HA3bIBAETCS
OMOJIOTUYECKOM MPOAYKTUBHOCTHI0. OHA BBIPAKAETCS KOJUUECTBOM IIPO-
Q IYKIIMK — OMOMACCOii, BHOBb BOCIIPOM3BEIEHHO B SKOCHCTEME 3a eIUHU-
Iy BpEMEHU Ha JaHHOM JTalle ee CYIeCTBOBaHUA. PasinyaiT IIepBUYHYIO,
CO3[TaHHYIO TPOJYIIEHTAMMH, W BTOPUUHYIO, CO3JaHHYI0 KOHCYMEHTaMU U
penyieHTamMu, mpoayKiinu. OHM KUCIOJb3YIOTCA B IMENSX NUTAHUS B Kaue-
CTBe KOpMa. JHEePTusd KOpMa PACXOAyeTCsA OPraHm3MaMU Ha MPOIECChI JKIT3-
HeIesaATeJIbHOCTH, IIPUPOCT OmMoMacchl U 3SKCKpeMeHThI. Ha TpoduuecKux
YPOBHAX TAaCTOMIITHBLIX ITemel cobatomaeTca 6aIaHCOBOE PABEHCTBO MEKITY
TIOCTYIIUBIITEH W PACXOMYIOIIeCsI SHEePruei.

? Mposepum 3HaHUA }

Kntouesbie Bonpockl. 1. [lanite onpefeneHne nOHATUM «NPoJdyKums» 1 «buomacca» 3KOCU-
cTeMbl. 2. Kakas npoayKuus Ha3biBaeTCs NEPBMYHON, a Kakas — BTOpUYHON? MNMoyemy? 3. YT0
03HA4Ya€eT BbIpaXeHWe «Ha TPOUHECKUX YPOBHSAX cOOMoaaeTcs 6anaHcoBOe pPaBEHCTBO»?

CnoxHble Bonpocsl. 1. MNepBuyHas NpoayKuus B LUMPOKONMCTBEHHOM Jlecy HakannueaeT Ao
g 12 - 10° k[ aHeprvv Ha 1 ra B rof. B 1 Kr 61MoOMacchl MPOAYLIEHTOB M KOHCYMEHTOB COAEp-

xwutes 480 kO aHeprum. MNnowanb neca pasHa 1000 ra, Tpatbl Ha AbIXaHWE Y NPOOYLEHTOB
coctaenstoT 40 %. Ckonbko 0cobeii KOHCYMEHTOB BTOPOro Mopsiaka CMOXET MPOKOPMUTLCA
3a CYeT I3TOM MPOJyKUMW, eCcnn macca MoTpebrnsemMoro kopMa Ha OfHy 0COoOb COCTaBnsieT
B cpefHeM 250 kr? lepexon aHeprum B LensX NUTaHus NOAYMHAETCs npasuny JinHgemaxa.
2. MepeuncrneHHble B CKOBKax 3KOCMCTeMbI (MPyA, Nec, Nyr) pacnonoxuTe B nocrnefosaTesb-
HOCTV YBENWYEHWs NoKasaTens OTHOLLEHUS NpoayKumn Kk 6uomacce. O6BACHUTE NPUYMHY pas-
NIMYMIA BaHHOrO MokasaTens B 3TUX 3KocucTemax. Kak nameHeHne COOTHOLLEHWS MPOAYKLMM 1
61omacchl B 3KOCUCTEME MOXET NOBAWATL HA ee COCTosHMe?

§ 48. OuHammka akocuctem.
MoHATME 3KONOrMYECKON CYKLecCUm

B BcrnoMHUTE, Kakme Ce30HHble M3MEHEHUs NponUCXoaAT B XWU3HU paCTeHVIVI N XUBOTHbIX,
Hacenawwmnx npmpogHbie 3KOCUCTEMBI.

m Kak Bbl aymaete? [loyeMy OfHM SKOCUCTEMbI OJIMTENIbHO COXPAHSIOT CBOE MCXOLHOE
CyLLECTBOBaHWE, a Apyrve CMEeHSOTCS HOBbIMU 3KOCUCTEMaMM?

B Bbl y3HaeTe O CE30HHOW AMHAMMKE 3KOCWUCTEM, O MOCNEefoBaTefIbHOW M 3aKOHOMEPHOMU
CMEHE 3KOCUCTEM — CYKLIECCUSIX — MPU OfHOHarNpaBfieHHOM M3MEHEHUWN YCIIOBUIA Cpefpbl.
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JIrobasa sKocucTeMa JOCTATOUHO UBMEHUNBA, HECMOTPS Ha OTHOCUTEJIHLHYIO
cTabUIBHOCTD €e CTPYKTYphl. I3MeHeH1e COCTOAHNA dKOCUCTEMBI B OTBET HA
u3MeHeH1e YCJOBUU Cpeabl HaskbIBaeTcd OUHAMUKOU axocucmemvl. Tun mgu-
HaMHUKU 3aBUCHUT OT XapaKTepa U3MEeHEeHUA dKOJOTUUECKUX (DAKTOPOB CPEbI.
ITox ux BAMAHMEM ITPOUCXOAUT U3MEHEHNE CBOMCTB U CTPYKTYPBI HOMYJIAIUH,
WX COCTaBa M B3aMMOOTHOIIIeHU. IsMeHeHnEe (DaKTOPOB CPeIbl MOXKET HOCUTH
MUKJINYECKUA WM OJHOHAIPABJIEHHBIN XapakTep. BciemcTBue 3TOTO MOTYT
BO3HUKATh MePUOANYECKNe UJIN IIOCTyNaTeJbHbIe N3MEHEHUS 9KOCUCTEMBI.

Ce3oHHasE MUHAMHKA YKOCHCTEM — IIEPUOJAUYECKHE U3MEHEeHMWA SKOCHU-
cTeM, CBA3aHHBIE CO CMEHOU BpeMeH roja. Bbl yiKe 3HaeTe, 4TO CMeHa Bpe-
MeH rojila IPOUCXOMUT BCJeAcTBUe BpaieHus 3emuau BoKpyr Coanma. Ilpu
9TOM Ba'KHYIO POJIb UTPAET PACIIOJOKEeHNEe 3eMHOU OCHU TOJ YIJIOM K TJIOCKO-
cTu opOmuTHI. B BaBMCHMMOCTHY OT MOJIOKEeHUA 3eMJau oTHocuTeabHO CoJiHIIa B
DKOCHUCTEMY IIOCTYyIIaeT pasHOe KOJUYEeCTBO COJTHEUHOI'O CBeTa, TeIla, BJIAru.
Hawubosee pe3kue nuaMeHeHUA 3TUX (PAKTOPOB IPU CMeHe BpeMeH roza HabIro-
IaloTCsA B YMEPEHHBIX U BBICOKUX IMUPOTax. IMEHHO B HAIIPaBJIEHUU OT SKBa-
TOopa K IIOJII0CAM OTMEUYaeTCA yCUJIEHUEe BBIPAYKEHHOCTU CE30HHOU NUHAMUKU
9KOCHUCTEM.

B pacturenbHOM cO00INECTBE WM y OTAEJIBHBIX BUJOB B TeUeHUE roja
YETKO ITPOCJeKMBaeTCA depeloBaHUE OIpPefeseHHBIX IepuonoB. Ilocsie 3um-
HEro IIOKOA HaCTyIlaeT aKTHBHAs BereTarud, [BeTeHUe, IIJIONOHOIIEeHEe, 3aTeM
JIUCTOIIA]T W IOATOTOBKA K 3WME.

B :KuBOTHOM MUpe pasMHOKEHUE 0cOo0ell CBA3aHO ¢ HAJIMUYUEM KOPMOBOM
0asbl JJId IIOTOMCTBA, KOTOpas 3aBUCUT OT BpeMeHU roga. Hanmpumep, KiecTsl
BBIBOJAT IITEHIIOB B (DeBpaJIbCKIE MOPO3bI, KOT/Ia BCKPHIBAIOTCS €JIOBbIE IIUIII-
KM ¥ mMeeTcs oOuine ceMaH. I'pauu BEIKAPMJIMBAIOT CBOUX IITEHITOB MOMKIE-
BBIMU UEPBAMU PAHHEH BECHOI, KOT/Ia MX JIETKO JOOBIBATh HA BCIIAXAHHOM ITOJIE.

Ce3oHHBIE MBMEHEHUs 00ecIeumBaIOTCA BBHIXKMBAHUEM BUJOB B TeUeHUE
roja, Korja KJIUMaTUUYECKHWe YCJIOBUSA M3MEHSIOTCSA B IMUPOKUX IIpeaesax.
Hanpumep, mpu HacTymJIeHUU HeOJATOMPUATHOTO IIEPUOAA MPOUCXOIAT MU-
rpanuy U KOUueBKHU y NTHUIl. HeKoTopble MJIEKOIMUTAIOIINE BIIaAI0T B CIIAUKY,
y IPEeCMBIKAIUXCA U 3eMHOBOJHBIX HACTyIaeT OllelleHeHWe, Y IIPOTHCTOB
o0pasyioTcsa ITHMCTHI. B pesysbTaTe CEe30HHBIX M3MeHeHUN HabJaiogaeTcs 13-
MeHeHVe He TOJbKO KaueCTBEHHBIX, HO M KOJUYECTBEHHBLIX XapPaKTEePUCTUK
srocucTeMbl. HeKoTOpble BUJBI NMPAKTUYECKU IIOJIHOCTBIO MCKJIOUAIOTCH
W3 JKU3HU COOOIlecTBa B OMpeJesieHHble IIepruoAbl (CIosAuKa, OllelleHeHwUe,
murpamnun). Ce30HHON M3MEHUYWBOCTU ITOABEPIKEHBI U sApPychl. HeKoTophbie
ApPYChl MOTYT MOJIHOCTHIO MCUe3aTh B OIPEAEeJEeHHBIN Ce30H: HANpPUMED,
pacTeHMA-OAHOJETHUKU 3UMOI. Bce BhIIIennepeuncieHHbIe N3MEHEHUS HOCAT
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nepuoanyecKkuii xapakrep. OHU He M3MEHAIOT CaMy CYIIIHOCTh 9KOCHUCTEMBI,
II09TOMY U He IPUBOLAT K ee cMeHe. Hampumep, JIeTHHU JieC CUIbHO OTINYAET-
cs OT 3UMHEr0, KaK KaueCcTBEeHHO, TaK 1 KOJNUeCTBeHHO. Ho OH mo-mpe:KHeMy
OCTaeTcs JIeCOM, a He CTAaHOBUTCS, HAIIPUMED, JYTOM.

ITonaTue s3xkomormueckoil cykmeccuu. I[locTynarenbHble M3MEHEHUSA JKO-
CHCTEeMBI IIPOUCXOAAT BCJIEACTBME OJHOHAIIPABIEHHOTO M3MEHEHUS YCJIO0BUIA
cpenbl. [TpuunHOM M3MeHeHUsT YCIOBUH CPeabl B DKOCHUCTEME MOTYT OBITH KaK
BHellIHMe (M3MeHeHNte KJInMaTa), TaKk U BHyTpeHHne ("KU3HeIeATeJbHOCTD II0-
nyaamuin) pakTopbl. B pesyabTaTe HAIpaBJIeHHOTO U3MEHEeHUA aOMOTUUYECKUX
u 0uoTUUYecKuX (PaKTOPOB CPEAbl CYIEeCTBYIOI[NE B SKOCHCTEME IIOIMYJIAIUN
HAUMHAIOT BBIMUPATH, TAK KaK HOBBLIE YCJIOBUS CTAHOBATCS HEIIPUTOJHBIMU
I ux cyiiecTBoBauuA. Cujaa BO3MEUCTBUS SKOJOTUUYECKUX (DAKTOPOB BBI-
XOAUT 3a MpPeAeJbl BEIHOCAUBOCTU CYIIECTBYIOIUX IOIMYyaANnii. BMecTo HUX
3aCeNIA0TCS HOBBIE IOMYJSIINN, MJIS KOTOPBIX OTU YCJIOBUS OJATOMPUATHBI.
ITo MPUBOAUT K CMeHe OJHOT0 OMOIeHO3a MPYTHMM C HOBLIM HAaOOPOM BUIOB.
B pesysabrare mpomcxonut cmeHa Bcelr akocuctembl. HoBasA sKocucTemMa cme-
HUTCS CJEAYIOIIell 9KOCHUCTEeMOI Mo ToH Ke mpuumHe. VI Tak GymeT mpogoJi-
JKaThCA MO TeX IIOpP, MOKa He CTAOUIM3UPYIOTCS YCJIOBUS Cpefbl. ITO IPU-
BeleT K (hDOPMUPOBAHUIO KOHEUHOW DPABHOBECHOM BKOCUCTEMBI, U CYKIIECCUS
3aBEPIINUTCS.

Cyxyeccus (OT JaT. successio — IPEeMCTBEHHOCTD, II0CJIEI0BATEIHFHOCTD) —
3aKOHOMeEpHasd, IocJaeloBaTeIbHAS CMeHa OJHUX 9KOCHUCTEM APYTUMU Ha OIpe-
IeJIEHHOUW TEePPUTOPUHU IIOJ BIUSHUEM HAIPABJIEHHOT0 U3MEHEHUA TPUPOIHBIX
(haKTOPOB MM HeATEJILHOCTH UeOBeKa.

Ilens cMeHAIONMINX APYT APYyra 9KOCHCTEM Ha3bIBAETCS CYKIIECCHOHHBIM
PAIOM UM cepuei, a caMu SKOCUCTEMBI — CePUaLbHblMU CMaduimu. IKOCH-
cTeMa, B KOTOPOU JOCTUTAETCSA PABHOBECHOE COCTOSTHME COOOIIECTBA 1 OKPYKa-
oIeil cpeabl, Ha3bIBACTCA KJAUMAKCOB80IL cmadueil nan Kaumarxcom (0T Tped.
klimax — nectHuna). TUOUYHBIMU KJINMaKCOBBIMU SKOCHUCTEMaMU ABJISAIOTCS
TYHIpAa, Talra, KOBbLIbHAA CTeIlb. TeopeTnyecKu KJINMaKCOBaA 9KOCHUCTEMA
CcII0CcO0OHA MOAAePKUBAThL ce0s HeOrPaHUUEeHHO H0JIr0o. B oTiimune oT cepuaib-
HBIX CTAAUM TomoBas MPOAYKIINA KJINMAaKCOBOW SKOCHCTEMbl YPaBHOBEIIIU-
BaeT ee rofoBoe moTpebeHue.

B saBuCUMOCTH OT ITEPBOHAYAJIBLHOTO COCTOAHUSA CyOCTpaTa BBIAEJAIOT TBa
OCHOBHBIX THIIA CYKIIECCHIl — IepBUUHBLIE U BTOPUUHBIE.

Ilepsuynvle cykyeccuu HAaUMHAIOTCS HA MeCTe, paHee JUIIEHHOM KU3HU
U He UMeINeM IMOYBEeHHOTro MoKpoBa. Hampumep, Ha 3acCTHIBINIEH JaBe IOC-
Jle U3BEP:KeHNA BYJIKAHOB, HA MOPCKMUX OCTPOBAX IIOCJE 3eMJIETPACEHUI, Ha
TmecyaHbIX JI0HAX, Ha TOJBIX CKajlaX, HaHocaxX pek. [lepBoHauaabHO HA TAKUX
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MecTaX IOCeNATCA IMuaHobaKTepuu, JUMIanHUKU 1 Mxu. OHU GOPMUPYIOT
TaKk HasbIBaeMOe «IIMOHEPHOE COOOIIECTBO», KOTOPOE CBOEH KU3HeAeATeILHO-
CTBHIO BJIUSET Ha HeOPTaHUYECKUI cyOcTpaT u obecreurBaeT HaYaJbHBIN 9TAll
TMOYBOOOPA30OBAHUA.

IIpu mepBUYHBIX CYKIIECCUAX CEPUAJbHBIE CTAINN CMEHAIOT OJHA APYTYIO
B TeUeHUe 3HAUUTEJHHOTO IPOMEeKyTKa BpeMeHU. [locTHKeHNEe KINMaKCOBOM
CTaauY 3aHUMAET JJIUTEIbHBIN epuos (CTOJIeTUS U ThIicAUeeTrus). [Ipu aTom
HavyaJbHbIE CTAAUU 3HAUUTEIHbHO MPOMOIKUTEIbHEE KOHEUHBIX.

IlepBuuHas cykIileccud Ha MECUYAHBIX AIOHAX MMEET OTJIUYUTENbHBIE OCO-
0eHHOCTHY IPOTEKaHUs B CBSABHU C IMOJBUIKHOCTBIO CyOCTpaTa 1 ero HecIIocoOHO-
CTHIO yIep:;KuBaTh Biary. Ha rosbix 3nI0yUMX MecKax MepPBBIMU ITOCEJSI0TCS
HEKOTOphle MHOTOJIETHUE 3JIaKu (HampuMmep, MbIpeil MMOJIsyuuii, OCOKa Iec-
yaHas) U APYyrHe 3aCyXOyCTOMUYMBELIE PACTEHUSI-IIEeCKOJI00bI. OHU CIIOCOOHBI
JKUTH B YCJIOBUAX 3aCyXW, a TaK:Ke CBOeU Pas3sBUTON KOPHEBOUW CUCTEMOU WU
pPa3BeTBJIEHHBIM KODPHEBUINEM YKPEIJIATHh IMOBEPXHOCTH AIOHBI 1M obOoraIiaThb
TIeCOK OPraHWUYECKUMHM BeIllecTBaMU. BMecTe ¢ pacTeHUAMU 3aCEIAI0TCA HOP-
HbIe ITIayKU, KYSHEUNKU, poromiue ockl. [loToM mosaBasgeTcsa pasHOTpaBbe: 10~
JbIHb, OYKAIIIHUK, acTparaJj, SAcCTpeOuMHKa, TMHH, JamndaTka. Cosgaercs op-
TaHUYEeCcKOe BeIecTBO, oboralmailmnee cyOCTpaT, MOCTEIeHHO (GOopMUPYeTCs
nouBa. Besen 3a TpaBaMu MOABIAITCA KYCTapHUKUW (MBHAK, OJIBIIIAHUK),
3aTeM COCHAa, KOoTopas emle OOJIbIle 3aKPeEIIgeT IIeCKM, a II0CJe dTOro Jiu-
CTBEHHBIE MOPOJABI IepeBbeB. boraue cTaHOBUTCA KUBOTHBIA Mup. HoBbIe
MecTa 3acesiIIOT MYypPaBbHU, KOOBLIKMU, JKYKHU, HOXKIEBbIE UEPBU, MOJLIIOCKH,
TPBIBYHBI U IPyrue O0MTaTeNM JIMCTBEHHOro Jeca. Takum obpasoM, IriaBHAsA
POJIb B BTOM CYKIlECCUU MPUHAMIEKUT pacTeHuaM. OHM BBI3BIBAIOT 00pasoBa-
HUe U M3MeHeHUe ITOUBBI, CJIy’Kalllee OCHOBOM AJIA CMEHBI BUIOBOTO COCTaBa
9KOCHUCTEMBI.

BmopuuHble cyKyeccuu HaUMHAIOTCA HA MeCTe Pa3pyIlIeHHON 9KOCHUCTEMBI.
ITpuMmepoM MOKeT CIY:KUTL 3apacTaHue 3a0pOIIEeHHOTO IIOJA, JEeCHOI BbI-
PYOKM, 3arpsi3HEHHOT0 MM BBICHIXAIOIIEro BojgoeMa. BTopuuHOii CyKIleccuein
ABJSAETCA TaKyKe BOCCTAHOBJIEHNE JIYT'OB U JIECOB IIOCJIe TTOKapa, 3acyxu, Ha-
BOAHEHUs, dP0O3UU. B COBpEeMEHHBIX YCJIOBUAX BTOPUYHBIE CYKIIECCUU HAOJIIO-
IaloTCs ITOBCEMECTHO.

CMmeHa cepHaJibHBIX CTAAWM U HOCTUKEHNE KJIMMaKCa B 9TOM CJydae ITpo-
UCXOOUT BHAYUTEJILHO ObICTpee (JeCATKW U COTHU JIET), YeM IIPU IEePBUYHBIX
CyKIlecCHUAX. B paspyIlleHHBIX 9KOCUCTEMAX, B OTJUYKME OT MECT JUIIeHHBIX
JKMB3HU, COXPaHAETCA II0UBa, CeMeHa pacTeHUi, HEKOTOPOoe KOJUUECTBO KU-
BBIX oOuTareseii. Bilarogapsa sToMmy HavaJbHbBIE CTAAUN BTOPUYHBIX CYKI[ECCUIA
MeHee IIPOJOJIXKUTEJbHbIE, UeM IIEPBUYHBIX.
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1-10 net 10-25 net 25-100 net 100-150 net 150-250 net
Tpasbl KycTtapHuk JlnctBeHHbI nec  CMellaHHbI nec  XBOWHbIN nec

Puc. 80. Cxema BTOPMYHON CYKLIECCMM HA MECTe JIECHOrO rnoxapa B YMEpPEeHHOM Mosice

B xauecTBe mpuMepa pacCMOTPUM BTOPUUHYIO AHTPOIOT€HHYIO CYKIIECCUIO,
TIPOTEKAIOIyI0 Ha MecTe JiecHoro mo:xkapa (puc. 80).

B mepBbIe IecATh JIeT Ha MecTe MOMKapUIlla Pa3BUBAETCS I'yCTOM TPaBOCTO
13 BeHMKA HA3eMHOI'0, MBAH-Yasl Y3KOJIMCTHOIO, MAPbIHHNKA IyOPAaBHOTO U
IPYTUX BUAOB TPAB B 3aBUCUMOCTH OT THIA ITouB. B mocienyrormue 10—25 et
IIPOMCXOAUT 3apacTaHNe KYCTAPDHUKOM. IlepBbIMU U3 JepeBbeB IMOABJISIOTCA
Oepes3a m ocuHa. 1IX ceMeHa MEPEHOCATCA BETPOM M, IIpopacTas, JIETKO NaioT
nopocJib. B Treuenne 25—100 jser popmupyercs gucTBenublii gec. Co Bpeme-
HEM KPOHBI JepPeBbeB CMBIKAIOTCA U AJIs IMPOPOCTKOB CO3MaI0TCA HebJIarompu-
ATHBIE ycaoBusA. Ilom mosorom 6epes M OCHH IPOPACTAIOT ceMeHa eJid, U Yepes
100—150 seT popmMupyercs cMelIaHHbBIN jJec. Kb, 3aTeHsAsA, IOCTEIIEHHO BhI-
TecHsieT Oepe3y 1 ocuHY. B pesyibTaTe cMmemianubiii jgec uepe3d 150—250 et
3aMeHSAeTCs eJIOBBIM, KOTODBIN MOJKET CYyIleCTBOBATh OeCKOHeUHOo n0Jro. Eio-
BRI JieC ABJAETCA KJINMAKCOBOM CTaauneil, IIOTOMY UTO IIOJ eT'0 IOJOT'OM MO-
JKeT UATH BO30OHOBJIEHUE TOJHLKO €JIU.

3pesas KIMMaKcoBas 9KOCHCTeMAa 00JiafaeT BLICOKOM YCTONUMBOCTHIO. HeM
OosbIlle padHooOpasye BUAOB B DKOCHUCTEME U CJIOKHee Tpo(uuecKue CBA3U
MeXKIy HUMM, TeM yCTOoliumBee dKocucTeMa. IIpu BHLICOKOM BHIOBOM Pa3HO-
00pasuy KOHCYMEHTBHI MMEIOT IIMPOKYIO0 CeTh MUINEBLIX pecypcoB. B cayuae
HEJOCTATKA WJIMN OTCYTCTBUSA ONHOT'O BHIA KOPMa OHU CIIOCOOHBI IIE€PEKJII0-
YUTHCA HA APYTOA MCTOYHUK MUTAHUA. JTO JaeT BOBMOKHOCTDH HEOCTAIOIIEMY
KOpPMY BOCCTaHOBUTHCA. Tak ycTaHABIMBAETCS JUHAMNUYECKOE PABHOBECHE MEMKITY
IINITIIEBBIMU pecypcaMM W HX HOTpe6I/ITeJIHMI/I B YCJIOBUAX IIOCTOAHHBIX M3Me-
HEHUH cpenbl.
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B [MoBTOpUM rnaBHoe. Ce3oHHass TUHAMHKA — IePUOJUUYECKUE HN3MeHe-
HUS SKOCHCTEeMbI, CBA3aHHBIE CO CMeHOUW BpeMmeH roma. CesomHas AuHA-
MHKa He INPUBOAUT K cMeHe sKocucTeMbl. CyKileccus — 3aKOHOMeEpPHAasd,
ImocJieJoBaTeIbHAS CMeHa ONHUX 9KOCHUCTEM APYTHMHU Ha OIIpeaesIeHHOM
TEPPUTOPUHU IIOJ BIUSIHUEM IPHUPOAHBIX (PAKTOPOB U AESATEIHLHOCTH YeJsIO-
Beka. OHa BKJIIOUaeT cepuajbHBIE CTAAUM U CTaguio Kjaummaxca. Cykiiec-

cuu OBIBAIOT IIEPBUMYHBIE 1 BTOPHUYHBIE.

? MMposepum 3HaHUA ]

KnioyeBbie Bonpockl. 1. YeM ce30HHas gMHammKa 3KOCUCTEMbI OTIIMYAeTCst OT CyKLeccum?
2. Oante onpepenenne cykueccun. Kakue 6biBaloT Tunbl cykueccuin? B yem mx pasnunume?
3. Y10 Takoe KIMMakcoBas CTagus Cykueccum? Yem OHa OTNMYaeTCs OT CepuanbHOM cTagmm?
4. YKaxuTe, Kakne 13 nepeyvncrieHHbIX HUXKEe CYKLECCUi SBMSIOTCS NMEPBUYHLIMU, a Kakne —
BTOPMYHLIMU: BOCCTAHOBSIEHWE flyra MOCRe noxapa, npespalleHne Bogoema B 60510TOo, No-
SIBMEHME fleca Ha MEeCTe BYSIKAHWYECKOW NaBbl, NPeBpaLleHne fiyra B NyCThipb, 3apactaHue
nec4aHom [AtoHbI.

CnoxHble Bonpockl. 1. CocTaBbTe 9KONOMMYECKMIA MPOrHO3 NMPOTEKAHWS CYKLIECCUM Ha MECTe
NonuroHa GbITOBbIX OTXOLOB B Ballel MeCTHOCTU. Kak Bbl cyMTaeTe, CKOMbKO NET MOHapo-
6UTCA ONs OOCTMXEHUSI KNMMAKCOBOW CTaguu M OT Yero 3aBUCUT CKOPOCTb €€ AOCTUMKEHUS?
2. YcTaHOBWTE MOCNELOBaTENIbHOCTb MPOLECCOB MPU MPOTEKAHUM NMEPBUYHON CyKLIeCCUM Ha
ronbix ckanax: 1) obpasoBaHue MO4YBbl B pe3ynbraTe 9po3nv MaTepuHCKOM nopopbl U OT-
MUPaHMA MLIANHKKOB; 2) (hOPMUPOBaHME MENKOMCTBEHHOrO neca; 3) mpopacTaHue CemsiH
TPaBAHUCTbIX pacTeHuid; 4) pa3BUTUE MONOObIX €Nledi MOA MOSIOrOM JINCTBEHHBIX [EPEBLEB;
5) 3aceneHune TeppuTOpMM MXamMu 1 KyCTUCTbIMW NMLLIARHNKamu; 6) ob6pasoBaHne TPaBaHUCTO-
KYCTapHMKOBOro COO6LLIECTBa; 7) 06pa3oBaHMe BEpXHEro spyca B3pocibiMK enamu; 8) 3a-
CENEHME HaKWMHbIMK NWWakHUKaMn 1 6akTepusimu. 3. YcTaHOBUTE MOCefoBaTesIbHOCTb
MPOLIECCOB MpW NPOTEKAHWN BTOPUYHOW CYKLIECCUM MOCIe BbIPYOKM €n0BOro Jieca, NoBpex-
LEHHOro XXyKOM-Tunorpadgom: 1) pocT KycTapHUKOB C 6epe30BbiM M OCMHOBBLIM MOJPOCTOM;
2) opMMpoBaHWe €enoBoro neca; 3) pasBuTME NUCTBEHHOrO fleca C enoBbiM NOAPOCTOM;
4) 3apactaHue BbIpyOKM MHOTONETHUMW CBETONMOMBLIMK TpaBamu; 5) obpaszoBaHue CMeLlaH-
HOro neca.

§ 49. ArpoakocuctemMbl U UX OCOGEHHOCTH.
Pa3Hoo6pa3ue arpoakocuctem

B BcrniomHuTe, OTKyAa YesioBek nosyqaeT NpOoAyKUMiO ANs CBOEro CyLeCTBOBaHUS.

B Kak Bbl gymaete? [10 KakuM KpUTEPUSIM MOXHO OTAMYUTb UCKYCCTBEHHYH 3KOCUCTEMY OT
NPVPOLHON?

B Bbl y3HaeTe O CTPYKType arpo3KoCWUCTEM, MX PasHOO6pasuum v OTINYMM OT MPUPOLHBIX
3KOCUCTEM.

o

§48-1
§48-2
§48-3
§48-4
§48-5
§48-6
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ITounaTue arposkocucTeMbl. YeJJOBEK MOJIyUaeT JOCTATOUHO MHOTO PAa3HBIX
BUJOB MPOAYKIIMU OT MPUPOLHBLIX 9KOCHCTEM. TeM He MeHee OCHOBHBLIM IKC-
TOYHUKOM CPEJICTB /IS YAOBJIECTBOPEHUS €ro MOTPEOHOCTeH ABIACTCA CeNbCKOe
xo03saiicmao. CelbCKOX03sICTBeHHA IesITeIbHOCTDL UeJIOBeKa CII0CO0HA m3Me-
HATH IPUPOAHBIE 9KOCUCTEMBI. KpoMe TOT0, UeJIOBEK MMeeT BOBMOKHOCTH (hop-
MUPOBATDH NCKYCCTBEHHBIE 9KOCUCTEMBI U MOAAEPIKUBATEL UX CYIIECTBOBAHUE C
IeJbI0 MOJyUYeHUS CeJbCKOXO3ANCTBeHHON HMPOAYKIIUN. ITHU MCKYCCTBEHHBIE
9KOCHCTEMBI HAa3bIBAIOTCSA ArpOsKOCHUCTEeMaMMU.

Azposxocucmemut (OT Tped. agros — 10Je) — MCKYCCTBEHHBIE 9KOCUCTE-
MBI, CO3JTaHHBIE U MCIIOJb3yeMble YeJTOBEKOM JJIs MOJYUYEHUA CEeJTbCKOXO03AN-
CTBEHHOH IPOAYKIINU WJIU OTABLIXA.

Arposkocucrembl 3anumaiT npumepao 30 % cBOOOAHOM OTO JIbAA CYIIIHI
Haieii miaueTbl. VI3 HuX 0K0J0 10 % TpUXoauTCs Ha MTaXOTHBIE 3€MJIN, IOUTH
20 % sammmalor macrouiia. B Pecnyboauke Benapych celbCKOX03aMCTBeHHAS
MPONYKIIMA KaK TOBApP MUIPaeT B 9KOHOMUKE BasKHYIO pojb. [lo mHDopMaIiuu
BejcraTa B cTpyKType 3eMeJbHBIX pecypcoB Bemapycu ma 1 susapsa 2018 r.
CeJIbCKOX03sAlcTBeHHbIe 3eMan coctasuan 42,3 % rteppuropuu, jeca — 41 %,
TMOBEPXHOCTHBIE BOALI, BKJIfouas 6osora, — 6,1 % , mpoune semau — 10,6 %.
B mHacrosiiee BpeMs B pe3yJsbTaTe XO3SMCTBEHHON NeATEJIbHOCTH UeJOBEKa
copMupPOBAIOCh 00JIbIIIOE pasdHooOpasue arposkocucreM. OHU CyIIIeCTBEHHO
OTJIMYAIOTCA II0 MacHiTabaM, CTPYKTYpPe U COCTaBy BUAOB OPTaHU3MOB B 3a-
BHUCHUMOCTH OT IieJiell ux ¢opMupoBaHusa. OCHOBHBIMU TUIAMU arpPOdKOCUCTEM
B PecniyO0ninke Benapych ABISIOTCS: MaXOTHBIE II0JISI, CEHOKOCHI U ITacTOUIIA,
(pyKTOBBIE CANbI, OTOPOALI, TEILINIILI, (pePMBI, IPYALI, KYPOPTHO-CAHATOPHEIE
3o0ubI (puc. 81).

Wuagyctpuanmusanusa ceJTbCKOTO X03AMCTBA UMeeT He TOJbKO ILJIIOCHI, HO U
MuHycbl. CoBpeMeHHbBIe aTPO9KOCUCTEMbI IIPEICTABISAIOT 9KOJIOTMUECKYI0 OmIac-
HOCTB JJIsI IPUPOIHBIX dKocucTeM. [IpuMeHseMble B HUX XMUMUUYECKUE Cpe-
CcTBa JJisi OOPLOBI C BPEAUTEISIMI — MEeCTUII UL Bl — C IIOMOIIbIO BOJbI, BO3-
Iyxa IO MenAM IUTAHUA IIePeHOCATCA B IPUPOJHBIE 9KOCUCTEMbI, 3aTPA3HAA
ux. CiegoBaTesbHO, HYJKHO PACIITUPATH IPUMEeHeHre 0M0J0TUYEeCKUX METO0B
00pb0OBI. M30BITOUHOE BHECEHWE MUHEPAJbHBIX X OPTaHNUYECKHX yA00peHumit
MOJKeT BBI3LIBATDL 3arps3HeHNEe I'PYHTOBBLIX BOJ W IMMOBEPXHOCTHBIX BOZOEMOB.
COpHAKY 1 HACEKOMbIe-BPEeIUTEN N3 aIrPOSKOCUCTEM CIIOCOOHBI MUTPHUPOBATH
B IIPUPOIHBIE SKOCUCTEMbBI U OTPUIIATEIbHO BIUATH Ha HUX.

st TOro 4T00BI CHUBUTH HETaTUBHOE BO3AEHCTBIE arpO9KOCUCTEM Ha IIPHU-
posHOe OKpyKeHUe, B Pecuyoiauke Bemapycs nmpoBoguTces 0ogabIas padoTa 1mo
CO3MaHUIO0 MIPOAYKTUBHBIX, SKOHOMUUYHBIX M 9KOJOTMYHBIX ATrPOKOMILIEKCOB.
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Cap ' MacTtounLe

Puc. 81. Arposkocuctemsl

» 310 nMHTepecHo. Uucturyr osomieBoactBa HAH Benapycu paspaboran Kom-
IJIeKC MAIIUH 10 BO3/EJLIBAHUIO OBOIHBIX KYJIbTYDP C MMPUMEHEHUEM COBPEMEeH-
HBIX TexHoJiornii. HanmpumMep, KyJIbTUBATOP-ONPLICKUBATENb HE TOJbKO 00padaThI-
BAeT MEXKAYPAALS OBOIMHBIX KYJIbTYDP, HO M BHOCUT PACTBOPUMBIE HECTUIIUIBI U
MUHEpaJbHbIEe yaA00peHusa. Ero MOXKHO MCIIOJIb30BATh A 00Pab0TKU KapTodess
¥ IPYTUX OPOIAIIHBIX KYJbTYDP. KOMOMHMPOBAHHBIN IOCEBHOM arperat OgHOBPE-
MeHHO 00pabaThIBaeT IMOUYBY, TOTOBUT €€ K CeBY U BbICEBAET MyHKTUPHBIM CIIOCOO0M
ceMeHa OBOIIHBLIX KYJbTYP. IIpH 9TOM OH OCYIIECTBJIAET JO3UPOBAHHOE BHECEHUE
TPaHYJIUPOBAHHBIX MUHEPAJIBHBIX YIOOPEHUH.

CTpyKTypa arposkocucTeMbl. ATPOSKOCUCTEMBI SBJIAIOTCA OMOCHUCTEMAMU
TOTO K€ YPOBHS OPraHmu3alii, YTO U IPUPOJHbIE SKOCKHCTeMbI. OHI BKJIIOUAIOT
C000IIeCTBO U OMOTOII, KOTOPHIE CBA3aHBI OOMEHOM BEIIeCTB U SHEePTUH.

Co0O0IIeCTBO COCTOUT M3 IPOAYIIEHTOB, KOHCYMEHTOB U penyieHToB. OHu
B3aMOJECTBYIOT 3a cueT TPOPUUECKUX CBA3el, 0jaromaps 4emMy OCYILEeCT-
BJISIETCSI KPYroBopoT BelecTB. OTjmume cooOIeCTBA arposKOCHUCTEMBI OT
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TIIPUPOSHOTO COOOIITeCTBa OTMeUYaeTCcsA Ha YPOBHE BHUIAOBOTO cOCTaBa (PhyHKITHO-
HaJIbHBIX TPYIN OPTaHM3MOB M MX B3auMocBaAsei. Kamxmasa GyHKIIMOHAIbHAA
TPyIIIa COCTOUT U3 HEeOOJIBIIIOTO KOJUYECTBA CIeu(PUUHBIX BuaA0B. Cpeau mpo-
IYIIEHTOB JOMUHUPYET KYJIbTYPHBIN BUJ PACTEHUN, UMEETCS HECKOJbKO BUIOB
COIIYTCTBYIOIINX COPHAKOB. KOHCYMEHTHI IIpeacTaBJieHbl 0€CII03BOHOYHBIMU,
MapasuTUYeCKUMHU TpubaMu 1 0aKTEePUAMU, IUTAIOIUMICS ITPENMYIIleCTBeH-
HO KYJBbTYPHBIMU pacTeHuAMHU. VHOTAA MOTYT IPUCYTCTBOBATH MEJIKUE T'DhI-
3YHBI, HEKOTOpPbIe ITHUIbI. Ha macTOuIax mo YMcJIeHHOCTH JOMUHUPYIOT BUIBI
IOMAITHUX KUBOTHBIX (KOPOBHBI, JIOIIAM, OBILI). PYHKIIUIO PEAYIIEHTOB BhI-
MOJIHSIOT IIOUBEHHEBIE I'PUObI, JOXKAEBbIe UePBU, OaKTepuu. YejIOBEeK IIOCTOSH-
HO HapyIllaeT B3anMOIefiICTBIE BUIOB B COOOIIECTBE, OCYIIeCTBJIAA Pa3INnUHbIe
IpueMbl aTPOTeXHUKMU.

OTanuus arpodKOCHUCTEM OT MPUPOTHBIX 9KOCHCTEM. ATPDOIKOCUCTEMEI CY-
IIIeCTBEHHO OTJIMYAIOTCS OT MPUPOIHBIX dKocucTeM (Tabsa. 20).

Ta6nauira 20. CpaBHHTEIbHAS XapaKTePUCTHUKA 9KOCHCTEM

Kpurepun ITpuponusie ArposkocucremMmsl
CPaBHEHHUS 3KO0CHCTEeMBI

IIpoucxox- IlepBuuHBIEe ecTECTBEHHBIE Bropuunsie UCKYCCTBEHHBIE

IeHue CTPYKTYPHBIE eI HUIIBI CTPYKTYPHBIE eIUHUIILI Omocde-
6uocdepsl, obpasoBaB- pPBI, CO3JJaHHBIE UEJIOBEKOM
muecsa B pes3yabTaTe IJIu-
TEJILHOU 9BOJIIOIYU

Bungosas CJI0’KHBIE CUCTEMBI C 60JIb- YupoliieHHbIe CUCTEMBI ¢ HEGO0Ib-

CTPYKTypa UM BUIOBLIM PasHO00- UM BUJOBBIM pasdHooOpasueM, B
pasueM, B KOTOPBIX, KaK KOTOPBIX AOMUHHUDPYET, KaK Ipa-
IPaBUJIO, JOMUHUDPYET He- BUJIO, OJWH KYJbTUBUPYEMBIH
CKOJbKO BUIOB. BumoBas YeJI0BEKOM BHJ PACTeHUH WU
CTPYKTypa (OPMUPYETCS JKUBOTHBIX. BupoBas CTPYKTypa
monx  getdictBueM  haKTo- bopmMupyeTcss Kak mOx meiiCcTBU-
poB cpenbl. KyabTypHBIE eM (aKTOpPOB Cpelbl, TaK U IIPU
(cesTbCKOXO03ANCTBEHHEBIE) ompeneA0INell PO YeJoBeKa
pacTeHus: OTCYTCTBYIOT

YceToitunBoOCTh CBOIICTBEHHO YCTOHWYMBOE HeycroituuBnl, 6e3 moamep:KKu
IWHAMUYEeCKOe paBHOBe- yejoBeKa OBICTPO pAa3pyIIAIOT-
cue, TOCTUTaeMoe caMope- csa. Camoperyadanus OTCYTCTBY-
ryasmueii, 6aromgaps pas- er. IlumeBble 1enu KOPOTKUE
HOOOpasuio TPOPUUECKUX (2—3 3BeHa), uIeBasa CeThb IPO-
cBsageii. Iluimesbie 1lemu cras
nauHHbIe (3—5 3BeHbEB),
a muIeBasi CeThb CJIOKHAA
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IIpodonscenue
Kpurepun IIpuponusie
purep pup Arpo3skocucrTeMsI
CpPaBHEHHS SKOCHCTEMBI
IIpoayxTus- IIpogyKTUBHOCTEL OIpee- IIpoAyKTUBHOCTD  OIpPeAessieTcs
HOCTB JiseTcsl KOJUUYECTBOM IIO- KOJINYECTBOM COBOKYITHOM 9HEp-
CTYIIaIOIIei COJTHEUHOI ruu (CoHeUYHAs SHEePrus + sHep-
SHEPTUU U CTEIEeHBIO 3aM- risd, MOPUBHOCUMAS UEJIOBEKOM),
KHYTOCTU KPyroBopora | IIOCTYIMAIOINEe! B CUCTEMY, U 3aBU-
BEIIeCTB CAT OT TeXHUYECKUX W DKOHOMIU-
YEeCKMX BO3MOXKHOCTEHN ueoBeKa
IKoJoTMUeCKas 9KoJiormuecku  Oesomac- 9KOJIOTUUECKU OTIACHBI, ABJIAIOTCSA
6e301aCHOCTD HBI, He SBJAIOTCSI HCTOY- WCTOYHUKOM B3arpsa3HSIONINX Be-
HUKOM 3arPASHAIONINX 1I1eCTB, CITOCOOHBI BJIUATE HA YCTO-
BEIIeCTB YHBOCTH MPUPOAHBIX 9KOCUCTEM
Kpyrosopor Bea wuywmcrasa mnepBuuHas OCHOBHYIO YacCTh UMCTOU ITI€PBUY-
BEIIeCTB MPOAYKIIUA WCIIOJb3YeTCs HOM TPOANYKIMH B BUIAE yPOKasd

KOHCYMEHTaMU U Peay-
IIeHTaM#, BOBJIEKAIOIIMMU
ee B TOJHBI W BaMKHY-
TBHIH KPYTOBOPOT BEIIeCTB

YeJIOBEK M3bIMAeT IJIs CBOUX IIO-
TpebHOCTeH 1 HA KOPM CKOTY. 135-
AThIe Ha YPOBHE MPOJYIIEHTOB Be-
1IIecTBa BOCIIOJHAIOTCA HA YPOBHE
MEeTPUTHBIX Iieleil B BuJe OpraHu-
YecKUX (JeTPUT) WJIN MUHEDPaJTIb-
HBIX ynobOpenwuii. Kpyrosopor Be-
IIECTB HETOJHBIA U HEe3aMKHYTHINA

H MoBTOpPUM

rnaBHoe. ArposkocucTeMbl — WMCKYCCTBEHHBIE CHCTEMBI,

CO3IaHHbIe U MOAAEPKUBaeMbIe UEJIOBEKOM C I[eJIbI0 MMOJYUEHUS CEeIbCKO-
XO03SMCTBEHHON IPOAYKIMKM WM OTAbIXa. OTINUMTEIBLHBIMU OCOOEHHO-
CTSMHY arpodKOCUCTEM SABJIAIOTCA: HEOOJIBIIIOE BUIOBOE pasHooOpasue, I0-
MHUHHPOBAaHME BHIOB KYJbTYPHBIX PACTEHNI MJIKM JOMAIIHUX JKHBOTHBIX,
HUB3Kas yCTOWYMBOCTDH, HECIIOCOOHOCTH K CAMOPEryJIAINU, HEMOJHBIH U
HE3aMKHYTBIIA KPYTOBOPOT BEIECTB, HAJUUYMNE TOIOJHUTEIHHOT'O HCTOY-
HUKA 9HEPTUHU, BHICOKASA OMOJIOTUYECKAA MPOIYKTUBHOCTS.

? MMposepum 3HaHUA ]

KniouyeBbie Bonpockl. 1. CpaBHUTE arpo3KOCUCTEMbI U MPUPOLHbIE 3SKOCMCTEMbI MO BUAO-
BOW CTPYKType. B yem ux pasnuumne? 2. YkaxuTte, Kakne n3 nepeymcrieHHblX HuKe 0ObeKTOB,
ABNATCA arpo3KOCUCTEMaMU: OKeaH, Oropofd, CTenb, 03epo, Napk, anbhUMCKU nyr, [610-
HeBbI caf, TPOMMYeCcKun nec, niieHnyHoe none. 3. NMoyemy B arpoakocucTemMax KpyroBopoT
BELLECTB HEMOMHbIA N HE3aMKHYTbIN?
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§49-1

CnoxHble Bonpockbl. 1. [ToyemMy arpo3koCMCTEMbI HEYCTON4MBBLI U ObICTPO paspyLuarTcs 6e3
nopaepXkn yenoseka? Npegnoxure nyTy MOBbLILEHUA MX YCTOMYMBOCTU. 2. B yem akonoru-
yeckasl onacHocTb arposkocucteM? Kakum o6pa3oM MOXHO ee YMeHbLUUTb?

(I'IOJJ,BE.EI,EM I/ITOFI/IW

B nmpupoge us monyaanuii GopMUPYIOTCA OMOJOTHUECKHEe CUCTEeMbBI 0ojee
BBICOKOTO YPOBHS OpraHmusanuu — OMOIeHO3bI. B1OIleHO3 IIpecTaBaseT co0oii
COBOKYIHOCTDH B3aMMOCBA3aHHBIX MOMYJIANUN pacTenuit (PUTOIEHO3), sKUBOT-
HBIX (30011eHO03), Ipu00B (MUKOIIEHO3) 1 MUKPOOPTaHU3MOB (MUKPOOOIIEHO03),
HACEJSIONUX YIACTOK TePPUTOPUY C OSJHOPOAHBIMU YCIOBUAMU Cpeabl — OMO-
TOIl. BUoTON BKJIIOYAET BO3AYX C KJIMMATHUYECKUMU (haKTopamMu (KJIMMATOM),
nouBy (smadoToin) u Boay (TUAPOTOI).

B Guorenose mMexay OOMyJANUAMU PAasHBIX BUJIOB BOBHUKAIOT Tpoduue-
cKue, TomnuYecKue, popuueckue u padbpuueckue cBA3u. Ha ocHOBe 3TUX CBA-
3eii (QOPMUPYIOTCS pPasanuuHble OMOTUUECKNEe B3auMOOTHOIIIeHusA. Hanbobiee
3HAUeHUE AJIA PeryaAalur YUCJICHHOCTH HMOMYJSAIIUN WMeIOT KOHKYPeHIHUd,
XUIMHAYECTBO U IMapasutusM. KoMMeHcaninsM U MyTyaJau3M 00ecIednBaioT
MaKCcUMaJbHOE MCIIOJb30BaHMe MUIIEBLIX PECYPCOB W CPeabl OOUTAHUSA, UTO
CIIOCOOCTBYET BBIMKMBAHUIO BUIOB U COXPAHEHUIO BHUIOBOTO PasHOOOpPA3U.
YcroitumBoCTh OMOIEHO30B obOecHeumBaeTcs OJiarofaps ypaBHOBEITMBAHUIO
Pas3HOHAIIPABJIEHHBIX B3AMMOOTHOIIIEHMIH.

g 0uoreHO30B XapaKTepHa OIpefejieHHasdA BUAOBAA W IIPOCTPAHCTBEH-
Has CTPYKTypa. BumoBasa cTpyKTypa OmoIlleHO3a — BHUI0BOE pasHooOpasme
U COOTHOIIIeHWEe BUIOB II0 MX YKUCJIEHHOCTU. BumoBoe pasHooOpasue ompene-
JsieTcs BUAOBBIM OOTATCTBOM M BUIOBOI HACHIIIEHHOCTHIO. BUAbI, yuacTBy-
forue B (OPMUPOBAHUU YCJIOBUM cpedbl B OMOTOIIE, HA3BIBAIOTCS BUIAMU-
snudpuraTopamMu. Penkue BUABI 3aHOCATCA B KpacHy0 KHUTY, KOTJla UX YHUC-
JIEHHOCTDH ¥ (MJM) apeasibl OBICTPO COKPAIIAIOTCSA 34 KOPOTKME ITPOMEKYTKU
BpeMeHU. IIpocTpaHCTBEHHAS CTPYKTypa OMOIleHO3a — PACIIOJIOMKEHYEe BUI0B
B BEPTUKAJBHOM (APYCHOCTh) M TOPHUBOHTAJIBLHOM (MO3aNMUYHOCTD) HAIIPABJICHU-
ax. BeprtukanbHasg cTpykTypa opmupyerca Gjaromgapsa HAJIUUYUIO PACTEeHUN
pasHoOU BHICOTHI, 0OPA3YIOINMUX APYychl. B OMOIleHO3aX pas3auvyaroT HAJ3eMHYIO
U TIOIBEMHYIO APYCHOCTh. 'OpU30OHTANbHAA CTPYKTypa OuorieHo3a hopMUpyeTes
BCJIEICTBYE HEOMTHOPOMHOCTU TIOUBRI U pesibedha B OmoTOIIE.

Buosornueckas cucrema, COCTOSINAA U3 KUBBIX OPTaHU3MOB U CPEAbI UX
0o0uTaHUs, CBA3AHHBIX COBOKYIHOCTBIO CBA3€Ii, OCYIIECTBISIONINX 00MeH Be-
IIeCTBOM ¥ SHeprueil Me:KIy HUMM, HasbIBaeTcs sKocucTemoii. Haszemubie
9KOCHCTEMBI — OMOTeOIleHO3bl — IIPEACTABJSIOT CO00I COBOKYIIHOCTEL OMOIIe-
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HO3a M O0MOTOIIa, I'le OCYIEeCTBJIAETCS KPYTrOBOPOT BEIECTB U IIPeBpallleHIe
sHepruu. PYHKIMOHAILHBIMU KOMIIOHEHTAMH SKOCHCTeMBbI (0MOTeoIeHo3a)
ABJIAIOTCS IIPOAYIEHTHI, KOHCYMEHTBI 1 PeAyIleHThl. B sKocucTemMe OHHU CBS-
3aHBI TPOPUUECKUMHU CBASAMU U 00PA3yIOT IeNu MUTAHUA: HACTOUIIHBIE U
nerputHble. COBOKYIIHOCTh OPraHM3MOB, KOTOPBIE COCTABJAIOT OIIPEIeJIeH-
HOe 3BeHO IHUINEBOW IeNu, HasbiBaeTcs TPopuUeCKUM ypoBHeM. B mpupo-
e HmacTOMIIHBbIe 1 NeTPUTHLIE IeIIN CBA3aHbI MEKAY CO00i OOM[MMM IIHIIe-
BBIMU 3BE€HBIMU W 00pasyoT eIUHYI0 NUWe8Yl cembv, UIU Ccemb NUMAHUS
9KOCHUCTEMBI.

B macTOUNIHBIX IeNAX MUTAHUS IIepeXol SHEePTUu U OMOMACChl OT OJHOT'O
TPO(PHMUECKOTO YPOBHS K ApyroMmy momgumnHsercs npasuay 10 % , niu mpaBuiy
JIuagemana. I'paduueckoe BhIpaskeHUe TAaHHOM 3aKOHOMEPHOCTHU ITOJYUMIO
Ha3BaHUWe IIPaBUJIa DKOJOTUYECKONH mupaMupabl. A pAga macTOUNIHBIX Ie-
mefl MUTAHUSA MOYKHO IIOCTPOUTH TPU THUIA SKOJOTUUYECKUX TUPAMUI: UHCeJ,
01omMacchl U DHEPTUU.

B sxocucTeMe IPOUCXOAUT HEIIPEePLIBHBIM KPYTOBOPOT BEI[ECTB U HAIIPaB-
JICHHBII IIOTOK JHEepruu. Biaromapsa sToMy HAET BOCIIPOU3BEAEHNE M HaKOII-
JeHne 6momMacchl opranmamoB. OOIee KOJUYECTBO OMOMACCHI BCE€X OPraHM3-
MOB, HAKONUBIIIENCA B 9KOCHCTEME 3a IIePUOJ] ee CYIIeCTBOBAHM A, Ha3bIBaeTCA
omomaccoii sxocucteMbl. IIpoliecc BoCIIpon3BeIeHs 0MoMacChl OPraHU3MOB,
BXOIAIINX B COCTaB SKOCHCTEMBbI, Ha3bIBAETCsA OMOJIOTMUYECKON IIPOAYKTUB-
HOCThI0. OHA BBIPAYKAETCSA KOJMUYECTBOM IMPOAYKIIMM — OHMOMAacCOii, BHOBb
BOCIIPOM3BEJEHHOII B 9KOCHCTEeMe 3a eIUHUIY BpeMeHHu (0OBIUHO 3a T'oX) Ha
ITaHHOM dTalle ee CYIeCTBOBaHUs. B sKocucTeMe pas3anyaioT MIepBUUHYI0, CO3-
TaHHYIO IPOAYIIEHTAMU, M BTOPUUYHYIO, CO3SAHHYI0 KOHCYMEHTAMU U PeayIleH-
TaM’ IPOAYKIIUU. OTHU BUALI IPOAYKIIUY MCHOJL3YIOTCA B IeNAX IMUTAHUS B
KauecTBe KopMa. JDHeprua KopMa PacxXoAyeTcd OpraHM3MaMU Ha IIPOIECCHI
JKUBHEeATeJTbHOCTH, IIPUPOCT OMOMACCHI M SKCKpeMeHThI. Ha TpoduuecKux
YPOBHSAX MACTOUIIHBIX ITemneii cobJIogaeTcss 0aJIancoBOe PABEHCTBO MEKAY II0-
CTYIIUBINIENl ¥ PACXOAYIOIIecA dHepTrue.

HckyccTBeHHBIE CHCTEMBI, CO3MAaHHbBIE 1 IIOAAePKUBaeMbIe YUeJIOBEKOM C Iie-
JIBIO TIOJIYUEHUS CeIbCKOXO03SHCTBEHHON MPOAYKIINY UJIN OTAbIXa, HA3BIBAIOT
arposkocucreMaMu. OTJINUYNUTEILHLIMI OCOOEHHOCTAMU arpO9KOCUCTEM SIBJISA-
I0TCsA: HeOOJIbIIIOe BUIOBOE padHooOpasme, TOMUHUPOBAHNE BULOB KYJIbTYPHBIX
pacTeHuil MM JOMAIIHUX KMBOTHBIX, HU3KAS YCTOMUYNBOCTD, HECIIOCOOHOCTDH
K caMOperyJsliuy, HeHOJHBIH M He3aMKHYTBHI KPYTrOBOPOT BEIeCTB, HAJIU-
Yre SOIIOJHUTEILHOIO NCTOUHNKA 9HEPTUU, BHICOKAA OMOJIOrnUeCcKasa IPOLYK-
TUBHOCTD.



[naBa

buocpepa —
»X1Bada ob6onoyka 3emnum

Bbi y3HaeTe:

0 buocpepe, ee rpaHnyax N KOMIOHEHTax;

0 XWBOM, 6GUOreHHOM, KOCHOM 1 GMOKOCHOM BeLLecTBax 6Mocgepsbl;
0 PO/ XWUBOro BeLyecTsa B buocgepe;

0 3Ha4YeHun KpyroBopoTa BeLecTB B buocgepe;

006 OCHOBHbIX 3Tanax 3BonUUN 6noceepsl;

ycroBusi CTabusibHOCTU 6UOCEpHI.

Bbl Hay4uTech:

® passmyatb rpaHulbl M KOMIOHEHTbI 6uocgepsl;

® [IPOBOAUTL CpaBHEHWE pasHbIX cghep buocgepsl;

® [IPOrHO3MpPOBaTL AaslbHevLlee pa3suTne buocgpepsi;

® /ICrob30BaTh MPUOBPETEHHbIE 3HaHUs O buocchepe A9 060CHOBaHWs MeEp o pa-
LMOHaJIbHOMY MCI10/Ib30BaHMIO MPUPOLHBIX PEecypcoB, OXpaHe OuOIorn4yeckoro pas-
Hooépasmv XWBbIX OpraHn3moB n y4actvs B pnupogoOXpaHHbIX MepOoripusaTusX.

B mamHoiil rimaBe BBHI y3HaeTe o Omocdepe M IpaHHUIlAX PACHPOCTPAHEHUS
sKu3HU. V3yuas KOMIIOHEHTHI Omnocdepsl (3KUBOe, KOCHOe, OMOKOCHOe W Oumo-
FeHHOE BeIleCTBAa), Bl IO3HAKOMUTECH C YCIOBUAMU UX 00PA30BAHMUSA, U3YUUTE
OnoreoxuMmYecKkre (PyHKIIUA KUBOTO BeIlleCTBA. BBl MI0O3HAKOMUTECH C KPYIo-
BOPOTaMM BOJbI, YIVIEPOLA 1 KUCIOPOIa, KOTOPLIE SBJISIOTCSA OCHOBOM HOAIep-
JKAHUA "KU3HU Ha 3eMe. B 3aBepiiieHny IIaBbl BBl CMOKETEe IPOCIEUTE 3Ta-
IIBI 3BOJIIOIINY OMoc(epsl, Y3HAETE O POJIM MKUBBIX OPraHM3MOB B 9TOM IIPOIlEC-
ce u 00 YCJIOBUSAX, HEOOXOAUMBIX IJIs COXPAaHEHUS CTAOMIBLHOCTH O0mMocheps.

§ 50. Buocthepa u ee rpaHuLbl

B BCroMHUTe, Kak1e MpU3HaK1 XapakTepHbl 4J1s XUBOro opraHmuamMa. HazoeuTe akonormyeckue
(hakTopbI, MMMUTUPYIOLLE CYLLECTBOBaHME XMU3HU Ha 3emne.

m Kak Bbl gymaeTte? Yem 0GYCIOBMEHbI rpaHuLbl PacnpoCTPaHEHUs1 XU3HU Ha 3emre?

B Bbl y3HaeTe, 4TO CO60M MpefAcTasnseT 6uoctepa, KakoBbl ee rpaHnLbl U Yem NUMUTUPYeTCs
pacnpocTpaHeHne Xu3Hu B atMmocdepe, nutocdepe n rugpocdepe.




§ 50. Buocdepa 1 ee rpaHuLbl

Buocdepa (ot rped. bios — :xKusHb, sphdira — map) — 060J0YKaA SeMIIH,
co3qaHHAs U 3acesieHHAas KUBBIMU OpPTaHU3MaMMU.

Tepmun «6mochepa» B 1875 T. BBeJ B HayKy aBCTPUUCKUN TeOJIOT
9. 3wcc. ITouarue «6mochepa» OH TPAKTOBAJ KaK «TOHKYIO IJICHKY JKU3HU
Ha 3eMHOI ITOBEPXHOCTHU, B 3HAUUTEJIBbHONU Mepe OMPeeIaI0IIyI0 JUK SeMJIN» .

Togom mosiBIeHus: yueHus o 6mocdepe cumraercsa 1926 r., Korga BBIMILIA
KHHUTa PYCCKOro yueHoro-ectectBoucnniTaTesd B. 1. Beprangckoro «buo-
chepa». OH 0600IITMJI OTPOMHOE KOJUYECTBO HAYUYHBIX NaHHBIX, YKas3bIBaio-
IUX Ha TECHYI0 B3aMMOCBSA3b *KMBOTO M HEKUBOTrO BeliecTBa. Ilokasas, uTo
IIaHeTa 3eMJid He TOJBKO HaceJieHa JKUBBIMH OpPTaHU3MaMM, HO U aKTUBHO
uMu npeobpasyercd. [lomuepKuBas reoJJOTUUECKYIO POJIb "KUBBIX OPTaHU3MOB,
B. U. Bepuaackuii nucai: «Ha 3eMHOI ITOBEPXHOCTH HET XMMUUYECKON CUJIBI,
0oJiee IIOCTOSTHHO AeHCTBYIOIIEH, a ITI03TOMYy 00Jiee MOTYIIIeCTBeHHOI, UeM JKU-
Bble OPTAaHU3MbI, B3ATHIE B IeJoM». C yuyacTueM KUBBIX OPTaHU3MOB IIPOKC-
XOAUT 00pas3oBaHME MOYBBI, OCAJOUYHBIX TTOPO/I, TOJIE3HBIX MCKOIAeMbIX, Pas-
pyllleHre TOPHBIX IIOPOJ, 3abolaunBaHue.

B. U. BepHaackuii pacupocTpaHujJ HOHATHe «Omocdepa» He TOIHKO Ha
OpraHm3Mbl, HO 1 Ha CPey UX OOMTaHUA.

I'paaunusr 6uochepsbl OmpenesdoTcs YCIOBUIAMU, HEOOXOOUMBIMHU IJIs
JKUBHU: HAJIWYKUEM BOABI, MUHEPAJbHBIX BEIEeCTB, KUCJIOPOAA, YTJIEKUCJIOTO
rasa, OJIATONIPUATHOTO TEMIIEPATYPHOTO PEXKUMA, CTEIEHBIO COJIEHOCTHU BOJbI
B BoJloeMaX, YPOBHEM paguaiuu. Bce 9T yCIOBUS ONITUMAJIBHO COUETAIOTCA B
MecTax KOHTaKTa Tpex 000JI0UueK 3eMJIU — aTMoc(ephl, JUTOCPEePhl U THUAPO-
chepsl (puc. 82, c. 228). Ilosromy 6umochepa Kak KuBasg 000JI0UKaA TJIaHETHI
pacmoJjiaraeTcs B IpefeiaX 9TUX TpeX cdep.

Ammocgepa — BoznymiHaa obosoura 3emau. OHA MMeeT OIpeeIeHHbIN
XUMUUYECKUII cocTaB: OKOJO 78 % asora, 21 % Kucaopozma, 1 % aprona u
0,03 % yruaexucioro rasa. banke K IoBepXHOCTH 3eMJU B KauecTBe IIPHUMECH
B aTMocdepe comepKaTcsa BoAsgHbIe mapbl. Ilpu B3auMomeicTBUY ¢ OCHOBHBIMU
MMapHUKOBBIMU ra3aMu, TAKUMHU KaK MeTaH, 030H U YIJIEKUCJbII Ta3, BOAIHbIE
mapbl yYaCcTBYIOT B HATPEBAHUU HUMKHETO CJI0osA aTMocdepsl. ATu arMochepHbIe
IIPpUMecH AeHCTBYIOT MOJ00HO ITPO3PAUYHOM KPHIIIE MapHUKA, PACKUHYTOTO HaJ
3emiieit, mponyckasa K Hell JAJMHHOBOJHOBOE TeIlsIoBoe maayueHue. Orcoona u
UX HasBaHWEe — MAaPHUKOBBIE TI'a3bl. BoBHUKAIONIUH Oarogapsa UM HapHU-
KOBBIN 3()(PeKT UurpaeT BasKHYIO POJib B TeloBoM Oasiarnce 3emuu. OH coxpa-
HSET TEeILJIO Y TOBEPXHOCTH 3eMJIY, U TEMIIEPATYPA BO3AyXa CTAHOBUTCS BBIIIIE.

B cocras Gmocdepsl BXOAUT JIMINb CAMBIM HUMKHUM CJI0i aTMocdepbl —
mponocgepa. Tommuua Tpomocdephbl HA dKBaTOpe cocTaBideT 18—22 KM, B
yMepeHHBIX Imuporax — 10—16 KM, a Ha moJaocax — 8—10 kM. OHa ompe-
JIessieTcd WHTEHCUBHOCTHIO BEPTUKAJIBHBIX (BOCXOAANIUX MU HUCXOMAIIUIX)
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Puc. 82. MpaHnupl 6rocdepsl

IIOTOKOB BO3[yXa, BHI3BBAHHBLIX HarpeBaHmMeM 3€MHOI IToBepxHocTu. Temire-
patypa Bo3ayxa B Tpomocdepe ¢ BbIcOTOM moum:kaercsa Ha 0,6 °C ma KamKabie
100 m u kKomebOsercsa ot +40 °C mo —50 °C. BepxHeit rpanureii 6uochepsbl
MIPUHATO CUUTATH O30HOBBIN cJjioii. OH pacIoJiolKeH Ha PasHOM PaCCTOSHUU
OT ITOBEPXHOCTHU 3eMJIU M UMeeT MaKCUMAaJbHYIO IJIOTHOCTL 030HA Ha BBICOTE
22—25 kM. Bplllle 030HOBOTO 9KpaHa JKM3Hb HEBO3MOYKHA M3-3a KECTKOTO
yabTpaduogeroBoro usayuenus CosHILa.

» 3710 uHTepecHo. Hay AHTapKTHKOII OOHapysKeHa OOIMUpHAA «030HOBAas AbIpa»,
pasMephl KOTOPOI MMEIOT Ce30HHBIN XxapakTep. IloaBisdgeTcsa oHA B KOHIE SUMbI —
Hayajie BECHBI. YUeHble O0OBSICHAIT ee o0pasoBaHme TaK: XJOP(MTOPYTJIEBOAOPO-
bl ((peoHbI), BHICBOOOIKIAeMble adpPO30JIAMMU U OXJIAJUTEJIHLHBIMU YCTAHOBKAMU,
mepeHocATCsS B AHTapKTUKY BO3AYITHBIMHK MOTOKamMu. VI3-3a melicTBUS KpaiiHe
HUBKHUX TeMIepaTyp o0pasyioTcs cTparocdepHble ob0ilaka. B HUX IPOUCXOTAT
CJIOJKHBIE XUMHWYECKIe PeakIuu. XJOop, CoAepsKalluiica BO (hpeoHax, OTAeIseTca
OT IPYTUX BEIIECTB U COXPAHSETCA Ha MPOTAMKEHUM XOJIOJHOTO TEMHOTO IepHroma
roga. Korma mHTEHCUBHOCTD YIbTPA(MOIETOBLIX JIyUell YCUIUBAETCS, AaTOMBI XJIO-
pa BBICBOOOJKIAIOTCS M PA3PYIIAOT O30HOBBIM cJioii. BO3SHUKHOBEHUWE 030HOBOM
IBIPBI — DKOJIOTHYECKas IpobieMa, KOTopasd CTaBUT IIOJ YIPo3y KU3HBb Ha 3eMJIe.
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ATrmocdepa OMiKe K IMOBEPXHOCTH 3€MJIM HACBIIIEHA MHOT000PAa3HBIMU
JKUBBIMU opranmsamMaMu. HaceKoMmble, ITUIIBI, JETYYNe MBIIINA TOLHUMAIOTCS
HaJ Hell Ha cCOTHU MeTpOoB. HeKoTophble BUABI XUITHBIX IITHUI] CIIOCOOHBI JIETATh
Ha BbicoTe 3—7 KM. CeMeHa, CIIOPBI pacTeHUil, rpuboB, OAKTEPUU BOCXOIA-
IIUMHA BO3AYIITHBIMU ITOTOKAMM! ITACCUBHO IMOJHUMAIOTCA BBEPX HA AECATKU
KuaomeTpoB (o BbicoThbl 20—22 KM). OmHaKO Bce MepedynceHHbIe JeTaloue
OpPraHM3MbI JIUIITh BPEMEHHO HaxomATcsa B aTMocdepe. ITocTOAHHO KUBYIITUX
B BO3[IyX€e OPTraHM3MOB HET.

Jumocgepa — TBeppas obosoura 3emsu. Ee TosmumHa KoJsiebieTca B
npegenax 50—200 kM. PacupocrpaneHue KU3HU B JuTocepe OTPaHUUEHO
U PEe3KO YMEHBINAeTCA ¢ TJIyOnHO#. PacmpocTpaHeHUIO KUSHU B TJIy0b JIUTO-
c(epbl IPEeNATCTBYIOT pa3jinuHble (DAKTOPHI: OTCYTCTBUE CBETA, BO3pacTaroIas
¢ IIyOMHOI IIJIOTHOCTh CPeAbl, BLICOKAsS TeMIlepaTypa. B cpemHeM Temiepa-
TYPHBIN IPUPOCT cocTaBiigeT okojyio 3 °C Ha Kakabie 100 m. iMeHHO mO3TO-
My TeMIepaTypa sBJseTcs TJIaBHBIM (DaAKTOPOM, OTPAHUUYMBAIOIIUM JKU3HD B
autochepe. Ilomasisroiiee GOJBIIMHCTBO BUAOB COCPEJOTOUEHO B IOYBE —
BEPXHEM PBIXJIOM CJIOE, UMEIOIeM TOJIUHY B HECKOJBbKO JeCATKOB CaHTUMeE-
TpoB. HekoTopblie BUABI IPOHUKAIOT B TJIYOMHY Ha HECKOJbKO METPOB (KOPHU
pacTeHmii, pPoIOIMEe KUBOTHBIE — KPOTHI, uepBU, OakTepuu). Hamboabias
TJIyOuHA, Ha KOTOPOU ObLIM OOHAPY KEeHBI HEKOTOPhIEe BUABLI OaKTepuii, cOCTaB-
asetr 3—4 kM. Temmneparypa 3mecs gocturaer +100 °C. MmenHo sTa rayouua
cumTaeTcd HU)KHeI IpaHUIlell pacIpocTpaHeHUA KU3HU B JUTOChepe.

T'udpocgepa — BomHas obosoura 3emuu (puc. 83). B oramume ot smto-
cepsl 1 aTMocdepbl OHA MOJHOCTHIO OCBOEHA KUBLIMU opraHuaMamu. llake
Ha gHe MupoBoro oxeana, Ha IyiyomHax OKo0Jio 11 KM, oOHapy:KeHbI Pas3HO-
obpasHble BUABI JKUBOTHBIX, OAKTEePUIL.

F'vppocchepa 3emnu

O
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Puc. 83. CoctaB rugpocgepbl
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P> 310 MHTEepecHo. Aurnuiickuii HaTypaaucTt 3. @Pop6c¢ B 1841 r. mo pesyabraTam
CBOUX HAOJIIOJeHUN 3asdBUJ, uTO IIy6ske 540 M JKM3HL B OKEAHMYECKUX BOAAX
HeBosMokHA. OgHako 23 auBapsa 1960 r. okeanosoru K. [Tukap u . Youm
omycTuianch B baruckade B Mapuanckyo Bmaguay Tuxoro okeana u Ha riryouHe
6osee 10 525 m yBumesu pbi0b 1 KpeBeToK. TakuM o6pa3oM ObLIO JOKA3aHO CYIIle-
CTBOBaHMNE XUBBIX OPraHM3MOB Ha 6OJIBH_II/IX I‘JIy6I/IHaX.

L J

Cremyer OTMETHUTh, UTO IJIOTHOCTH OOMTAHUS OPraHM3MOB B OKeaHe He-
paBHOMepHa. OCHOBHAA Macca BUAOB HAXOAUTCA B ruppocdepe B mpeneax
150—200 M oT IIOBEPXHOCTH. ITO CBI3AHO C IIyOMHOI IPOHNKHOBEHNA CBeTa,
SABJIAIONIETOCA JUMUTUAPYIOITUM (PAKTOPOM [JIsI CYIIECTBOBAHUA aBTOTPOPHBIX
OpraHm3MOB, a CJeJ0BaTEJIbHO, U BUAOB KUBOTHBIX, MUTAIOIIUXCA PACTEHUA-
mu. OHAKO CYII[eCTBYEeT HEMAJIOE YKMCJIO BUIOB I'TYOOKOBOAHBIX XUIITHBIX KU~
BOTHBIX ¥ MHUKDPOOPTAHU3MOB, KOTOPbIE€ IIPUCIIOCOOJEHBI K *KU3HU B ITOJTHEH-
meM Mpake. VIX IpeicTaBUTENN UMEIOT CBEPXUYYBCTBUTEIbHBIE OPTaHbl CIAyXa
U OCA3aHUdA, CUJILHO Pa3BUTHIE IJlas3a, YTO JaeT BO3SMOYKHOCTDL YJIaBIMBATbH
IasKke camble cyabble CBETOBBIE BOJHBI, JINOO HE UMEOT rJ1a3 BoBce. Erte ogHO
npuciocofsieHre TIyO0KOBOAHBIX OPTaHNU3MOB — 3TO JIIOMUHECIIEHTHBIEe opra-
HBI, KOTOPBbIe MOTYT CBETUTHCH, HCIOJb3YA 9HEPIUI0 XUMUUYECKUX DPeaKIUui.
Takoii cBeT o0JeryaeT NepeqBUKeHNEe U TPUMAaHUBAaET TO0ObIUY.

Ha camom pnese orpomHasa miomans MupoBoro okeaHa, SABJIAIOIIETOCSA
OCHOBHOII "acThio rugpocgepsl, Bce elfe ocTaeTcsAd HeUCCIeLOBaHHOM.

T'unpocdepa urpaer orpoMHYIO POJib B (h)OPMUPOBAHUYN IIPUPOIHOMN CPeIbI
Harel aaHeTsl. OHA BeCchMa aKTUBHO BJIMAET Ha aTMOC()EepPHBIE IIPOIECChl, Ta-
KUe KaK HarpeBaHUe U OXJaKJeHNe BO3AYIIHBIX MacC, HACHIIIleHNe UX BJIaTOH.

Atmocgepa, muTochepa u rumpochepa TECHO CBA3aHbI MexKay coboii. Ha
rpaHmuIiax aTux chep cocpegoToueHa OCHOBHAA YaCTh BUJOB KUBBIX OPraHU3-
MOB, 00pa3ysa OTHOCUTEJIHHO TOHKYIO «IIJIEHKY *KM3HW» Ha IIOBEPXHOCTH Ha-
el IJIaHeTkI.

s M

B lNMoBTOpUM rnaBHoe. Brocdepa — o6oa0uKa 3eMiiu, CO3TaHHAA U 3ace-
JIeHHasd JKUBBIMH OpraHm3MaMu. Buocdepa Kak o06JIaCTh CYIIIECTBOBAHUSA
JKU3HI OXBATBhIBAET HIKHIOIO YacThb aTMocdepbl (Tpomocdepy) (oT 8 KM
B BBICOTY Y IIOJIIOCOB 1 O 22 KM B BBICOTY Yy 9KBaTOpa), BEPXHIOI YaCThb
aurtocdeps! (3—4 KM B rayouHy) m Bcto ruapochepy (mo 11 xm B ruryou-
Hy). JIuMmuTUpyonum (GaxKTopoM pacIpoCcTpPaHeHUs KUSHU B aTMochepe
ABJAETCA yJIbTPa(GUOIeTOBOe M3IyUeHUe, B JUTOC(HEPe — BBICOKAA TEM-
meparypa, ruapochepa 3acejeHa IPaKTUUYECKU MOJHOCTHIO ¥ OTPaHUUYEHA
nuHoM MwupoBoro okeana.




? Mpoeepum 3HaHUA }

raetca 6uocdepa? 3. HasosuTe NMMUTUPYLOLLME

§ 51. KomnoHeHTbl 6uoccepsbl

§ 51. KomnoHeHTbl 6ruocdepbl

Kniouyesbie Bornpockl. 1. Yto Takoe 6uocdepa? 2. B npegenax kakvx cdep 3emnmn pacnona-

(haKTopbI, OrpaHMyMBaloLLME pacnpocTpaHe-

HMEe XM3HU B aTMocdepe, nuTocdepe u rugpocdepe.

CnoxHble Bonpochkl. 1. PacnpoctpareHve XusHu B 6uocdepe KpaHe HepaBHoMepHo. [lpu-
BEOWTE KOHKPETHbIE MPUMEPbI 3TOr0 hakTa U 06bACHUTE, YeM 3TO 06ycrnoBneHo. 2. MNoyemy
aHTPOMOreHHoe BAUSIHME Ha 6UOCHepy BbI3bIBAET CEPbE3HbIE OMACEHWs Y Y4YeHbIX U obLue-
CTBEHHbIX JeATenen? lNpuBeguTe He MEHee TPEX apryMeEHTOB.

B BCriomHuTe, Yem OTNNHAKOTCS XMBble 0OBLEKTHI npupoabl OT HEeXUBbIX.

B Kak Bbl gymaeTte? Kakylo ponb MrparT XvBble OpraHu3mbl B 6uocgepe?

B Bbl y3HaeTe 06 OCHOBHbIX KOMMOHEHTax 6uocdepbl U O (PYHKUMSAX XMBOrO BeLLecTBa

B HEWN.

Corsacuo yuenuio B. 1. BepHaackoro, 6mocgepa COCTOUT M3 HECKOJIbKUX
KOMIIOHEHTOB: JKMBO€, KOCHOe, OMOKOCHOe 1 OmoreHHoe BelrmecTBa (puc. 84).

I'naBHOe MecTO B yueHuu o Ouocdepe
BeIlleCTBe.

3aHMMAaeT IIpeacraB/JIeHNE O KXHNBOM

sKusoe BellleCTBO — COBOKYIIHOCTBH MHMBBIX OPraHM3MOB, HACEJIAIOIIUX
3emito. Macca »KUBOTO BelljeCcTBa CPaBHUTEJIBHO MaJa M COCTaBJIAET MeEeHee

KocHoe BelLiecTBO

BuoreHHoe BeLlecTBO

JKuBoe BeLlecTBO

KOMMOHEHTbI
BUNOC®EPDI

Pwuc. 84. KommnoHeHTbI 6uocdepsl
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OIHOI MUJIJIMOHHON YacTu Omoc(epnl, KOTOPAs COCTABJISIET MeHee OJHOI ThI-
cAYHON Macchl Semuu. HecMOTpst Ha 9TO, JKMBOE BEII[ECTBO SIBJISIETCS «CaMOI
MOIITHOW TeOXMMUUYECKO! CUJION HAaIllell MJIAHETHI», IIOCKOJIbKY KUBBIE Oopra-
HU3MBI He IIPOCTO HACEeJIIOT 3eMJII0, HO 1 IIPeodpasyioT ee.

Buomacca — 5To 00Iias Macca BCeX KUBBIX OPraHM3MOB, IMPUCYTCTBYIO-
mux B 6uocdepe. Kax y:xe pamee oTMeuasoch, JKUBbIe OPTaHU3MbI HACEJISIOT
3eMHYIO0 IIOBEPXHOCTH HepaBHOMepHO. Kak BbI mymaere, moueMy IIPOIIEHTHOE
collep)KaHre PacTeHUH, "KUBOTHBIX 1 MUKPOOPTAaHN3MOB Ha CYIIle U B OKeaHe
orinuaercsa? Mexonsa n3 gaHHBIX Ta0bauiel 21, BUAHO, YTO OCHOBHAS POJIbL HA
mIaHeTe 3eMJA TPUHAAJIEKUT aBTOTPOMPHBIM PACTEHUAM CYIIIH.

Tabauma 21. Macca KHBOro BellleCTBA HA IIaHETe 3eMJIsd

Cpena I'pynma opraHusmMos B/llglczc:, CooTtHomrenune, %
HaszemHuo- 3ejieHble pacTeHUsd 2,40 99,2
BO3AYIITHASA

/KuBoTHBIE W MHUKpoOpra- 0,02 0,8
HU3MBI
Hroro 2,42 100
Boguas DOTOCUHTE3UPYIOIINE OP- 0,0002 6,3
TaHU3MBI
/KuBoTHBIE W MHKpoOpra- 0,0030 93,7
HU3MBI
Hrtoro 0,0032 100
ITouBennas JKuBoTHBIE M MHUKpooOpra- or 0,015 100
HU3MBI mo 0,023
Hroro O61asa 6uomacca 2,4382 —

Buomacca cywu 3aBUCUT OT KOJIMUECTBA TEILJa, BJIATH U YBEJINUUBAETCS
OT TIOJIIOCOB K 9KBaTOpy. Bmomacca pacTeHuii Ha CyIlle 3HAUYUTEIbHO 00JIb-
e 6MOMAacchl JKMBOTHBIX, OJHAKO BUIOBOE Pa3HOOOpasue KUBOTHBIX B 5 pas
0oJIbIlle BUIOBOTO pasHoobpasusa pactenuii (1,5—1,7 MJIH BUAOB *KUBOTHBIX U
mpumepuo 300 ThIic. BUIOB pacTenuii). E:xxkeronmo B 6uocdepe B mpoiiecce (GoTo-
cuHTe3a obpasdyerca oKoso 150 MJupa TOHH CYyXOTro OPraHUYECKOT'O BeIlecTBa.
Haub6ospiaa 6uomMmacca »KMBOTO BEIIIeCTBA CYIIU CKOHIIEHTPUPOBAHA B TPOIIU-
YyecKuX U cyoTpomunuecKux jecax. OHU SBIAIOTCA Hambojiee IPOAYKTUBHBIMU
co00IllecCTBAMU MaTEePUKOBOI yacTu Ouochepsl.
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Buomacca okeanuydeckoil yacmu 6uochepsbl pacupeneseHa HePaBHOMEPHO
U TIpe[icTaBJieHa MPEeNMYIeCTBeHHO B BepxXHeil YacTu (U TOMJIAaHKTOHOM.
HecMmoTpsa Ha TO uTo 6MOMacca OKeaHMYeCKHUX KUBBIX opraHu3dmoB B 1000 pas
MeHbIIle 0MOMACChl Ha3eMHLIX pacTeHuii, 80 % IIepBUUYHOI MPOAYKIIUU 00pa-
3yeTcsa MMEHHO B OoKeaHe. MHPOBOII OKeaH CUMTAETCS CAMOM HPOAYKTHUBHON
Cpeoil 0 CO3JAHUI0 OMOMACChI. OTO CBA3AHO C BBICOKON CKOPOCTHIO POCTA
U PasMHOKEHUA, KOPOTKOU MHPOMOIKUTEIBHOCTHIO JKUBHU ITPEACTABUTENENH
(uro- u 3oomnankToHa. [losaTOMY OGIITUI 06HeM MEPBUYHOI TOMOBOM IMPOAYK-
muu, oopasdyemMoii mpoayieaTaMmu MUPOBOTO OKeaHa, COIIOCTABUM C 00HeMOM
OPOAYKIINU PACTeHUU CYIIIU.

Buomacca nousv. TpejcTaBeHa COBOKYIIHOCTBIO JKUBBIX OPTaHU3MOB,
IIJIOTHO ee 3acCejAINX W UTPAKINUX BasKHYI0 POoJb B (OPMUPOBAHUU II0Y-
BbI. B TTOBEPXHOCTHBIX CJIOAX KUBYT 3€JIEHBbIE BOJOPOCJY U IIMAaHOOAKTEPUU,
KOTOpBbIe CHaOKAIOT MOYBY KHCJIOPOIAOM, O0pas3yIoIImMcs B Ipoliiecce (OTo-
cuaTesa. Cpenn JKUBOTHBIX IMOUYBBI MHOTOUMCJIEHHBI UePBU, MyPaBbH, KJIEIH,
BCTpPEYAIOTCA KPOTHI, CYPKHU, CYCAUKH. Bruomacca TOJIbKO JOMKIEBBIX UepBel
B CYTJIMHUCTBLIX MouBax gocturaeTr 1,2 T Ha 1 ra. B mouBe Tak:ke obuTaer
00JIbIII0e KOJMUECTBO OAKTEPU, KOTOPOE UCUUCIAETCS COTHAMU MUJIJINOHOB.
Bce xuBbIe OpraHu3Mbl, OOUTAIOIIME B IIOUYBE, BEAYT OOJBIIYIO TOYBOOOPA30-
BaTeJbHYIO pabory. Ocobas poJib OTBOAUTCS OAKTEPUSIM, KOTOPBLIE pasjaraioT
TyMyC IO MUHEPAJbHBLIX BeIecTB, 00ecrmeunBas MJIOJOPOANE TTOUBHI.

KocHoe BemecTBO — 9TO HeopraHudyecKue pecypchbl 6mochepbl, KOTOpPhIe
(opMupyroTcsa 6e3 yuacTus KUBBIX oprauu3MoB. OHU 00pas3yioTcsa B Pe3yb-
TaTe BBIBETPUBAHUS TOPHBIX IIOPOJ, M3BEpP:KeHUs ByJKaHoB. Ilo macce Koc-
HOe BelIecTBO Orochephl 3HAUNTEJILHO IPEBOCXOIUT MACCY JKHUBOI'O BEII[eCTBA U
IpeACcTaBJIeHO MUHepajgaMu (U3yMpPY, ajiMas, KBapIil) U TOPHBIMU ITOPOJAAMU
(rparuT, mpamop). Mexkay KUBBIM U KOCHBIM BEIIIECTBOM CYIIIECTBYET HeEpas-
pbIBHAS CBA3DL OJarofaps IpolleccaM AbIXAHUA, MUTAHUSA U PA3MHOMKEHUS MKU-
BBIX OPraHm3MOB. IIpoucxXoauT MuUrpanus aToMOB U3 KOCHBIX TeJl Ormocdephl B
JKUBbIe M 00paTHO. BaammopeiicTBUe *KMBOTO M KOCHOTO BEIeCTBa XapaKTepu-
3yeTcsi, IMpeKae BCero, TeM, YTO YAaCTh KOCHOI'O BeIlleCTBA YCBAWMBAETCSA U aCCH-
MUJIUPYETCS JKUBBIM BEI[eCTBOM.

BuokxocHoe BemrecTBOo — pe3yJbTaT B3aUMOIEHCTBUSA JKUBBIX M KOCHBIX
KOMIIOHEeHTOB. K HeMy OTHOCAT IMOYBY, COBPEMEHHYIO aTMochepy, IPUPOAHEIE
BoAbl. VIX cBO¥ICTBA 3aBUCAT OT MEeATEJIbHOCTHU JKUBOTO BellecTBa. Tak apeB-
Haa aTMoc(depa 3eMau o6pas3oBajiach B Pe3yJbTaTe MOIIHON BYJIKaHUYECKOI
U TOPHOOOPA30BATENBLHON AesTeIbHOCTH. SHAUNTEJIbHO IIO3JHEE B ee COCTaBe
MOABUJICA KHUCJIOPOJA KaK HPOAYKT (hoTocwHTE3a U chopMUpOBaiach COBpe-
menHas atmochepa. Ee rasoBblii cocTaB oIpenesiseTcsa COOTHOIEeHueM Ouo-
JorudecKkux ((poTocMHTES, ALIXaHUE) U TEOXUMUUYECKIX IPOIleCcCOB. B pasHbIX
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BUJAX OMOKOCHOTI'O BEIl[eCTBA COOTHOIIIEHVE YKIBOT'0 1 HE}KUBOIO KOMIIOHEHTOB
pasiuuaerca. Hampumep, mousa cozep:xutr B cpeaueM 93 % MUHepaIbHBIX
u 7 % oprammyecKHX BeIeCTB, OOPa30BaHHBLIX B IIPOIlECCEe JKU3HELeATe b-
HOCTH XHMBBIX OPraHM3MOB.

BuorenHnoe BelecTBo 00pasyeTcs B IPOIlECCe KUBHEAeATEIbHOCTH KUBBIX
OpPradmM3MOB IUJIN B pedyJjbTarTe ux orMmupanusd. OHO IpeaCcTaBJIeHO 0CAJOUHBIMU
IIOPOJAaMM, 00PA30BABIINMUCS IPU PASIOKEHNN OCTATKOB JKUBBIX OPTaHN3MOB
WM U3 IPOAYKTOB MX KU3HEAEATEIbLHOCTH (M3BECTHAKOB, PAKYIIEUHBIX IIO-
pOZ, TOPIOUNX CJIAHIEB, JOJIOMUTOB, KAMEHHOI0O YIJId, MeJja, CAllpoIess, TOp-
(a, medTn). BruorenHoe BeIecTBO SIBJISIETCSA 3aIIaCOM IIOTEHIINAJILHOM SHEPIUH.

s M

N [oBTOpUM rnaBHoe. OCHOBHBIMU KOMIIOHEHTaMU Ouocdhephbl ABISIOT-
cdA: "KUBOE, KOCHOe, OMOKOCHOEe U OMOTeHHOe BelllecTBa. yKKBOe BEIecTBO
IIPEICTABJICHO KUBBIMI OPraHU3MaMU, HACEIAIOIMMYA 3eMJII0 1 YIaCTBY-
IOIUMU B ee IIpeoOpasoBaHuu. HambosbIiasgs macca JKUBOTO BeIlecTBa
cocpenoToueHa Ha MaTepukKax. OQHAKO IO MPOAYKTUBHOCTU IIEPBUUHOIO
OPraHMYECKOI'0 BeIlleCTBA OKEeaHMUYeCKas 4YacTh He ycTymaer cyime. Koc-
HOEe BeIlleCTBO — 9TO HEOPraHuUYecKUe pecypchbl 6mocdepsbl, 00pasyoIre-
csA 0e3 yuacTus JKUBBIX OPraHW3MOB. BOKOCHOe BeIleCTBO — pe3yJIbTaT
B3aMMOJENCTBUA KUBBIX U KOCHBIX KOMIIOHEHTOB Omocdepnl. Brorennoe
BEIIeCTBO CO3JAeTCA B IIPOIlecCe JKU3HEIeATeIbHOCTH JKUBBIX OPTaHU3MOB
WJIU B pe3yJbTaTe MX OTMUPAHUSI.

? Mposepum 3HaHUA }

KntoueBbie Bonpockl. 1. /I3 Kakmx OCHOBHbIX KOMMOHEHTOB cOCTOUT 6uoccepa? 2. B ka-
KO 4act 6uocdepbl camas 6onbLuas 6nomacca XuBbix opraHnamos? C yYem 3TO CBA3AHO?
3. Kakue Tunbl BellecTBa o6pasoBanvcb Ha 3emne nmpu y4actuu xmeoro BewecTtsa? [pu-
BeauTe npumepsl.

CnoxHsle Bonpocel. 1. [oyemy 6romacca 6uocdepbl yBENMYMBAETCA OT MOMKOCOB K 3KBATO-
py? C 4em 3710 cBA3aHO? 2. Mcxoaa M3 AaHHbIX maparpadpa, paccuutante, CKONbKO TOHH Cy-
XOro OpraHM4eckoro BeLlecTBa obpasyeTcs 3a rog B xope potocvHTe3da B MnpoBOM OkeaHe.

§ 52. ®yHKUMM XMBOro BellecTBa

B BcrioMHuTe, Kakue PyHKUMM Ha 3eMIie BbIMOJHAOT XMBbIE OPraHuU3Mbl.

B Kak Bbl gymaete? Y710 npousovgeT, ecnn Ha 3emne ucHe3HyT (OTOaBTOTPOMHbIE
opraHvambl?

B Bbl y3HaeTe 0 (OYHKLMSX XKMBOTO BELLECTBA M €r0 3HA4YEHWUN B NOAAEPXaHUN 61aronpusiTHbIX
YyCNoBWUiA AN XU3HN Ha 3emne.




§ 52. dyHKUMM XMBOrO BellecTBa

B. U. BepHajackuii B CBOeM yUYeHHU MNOKAa3aJ, YTO JKUBLIE OPTAHU3MBI B
6uocdepe BBLIIOJHAIOT PAL BaAKHBIX OMOTeOXNMUUYECKUX (PYHKIINUIA: d9HEepTreTH-
YeCKYI0, Ta30BYI0, KOHIIEHTPAIITMOHHYIO 1 OKUCJIUTETHHO-BOCCTAHOBUTEJILHYIO.

JdHepreTnueckas PyHKIUA — aKKyMYyJIUPOBAaHNE SHEPTUU B OPTaHUYECKOM
BeIlleCcTBe U ImepepacipeesieHe ee Mo MUIeBbIM IenaM. Kak BbI y:Ke 3HaerTe,
JKUBBI€ OPTaHU3MBI HE IIPOCTO 3aBUCAT OT MOCTOSHHOTO HMOCTYILJICHUSA SHEPTUN
CosHITa, HO M BBICTYNAIOT KaK 'MIaHTCKUNA HAKOIIUTENb M YHUKAJBHBIN Ipe-
o0pasoBaTesb 9TOI sHepruu. I10sTOMYy B OCHOBE 5TOM (PDYHKIIUHU JIEKUT IIPO-
mecc (POTOCUHTE3a, OCYIIIECTBIAEMBIN (DOTOABTOTPOMHBIMI OPraHU3MaMM. JTO
eIVHCTBEHHLIII Ha HAIllell IIJJaHeTe IIPoIlecc, o0ecIeunBaONINIl IIPpeBpalleHne
SHEPrUU COJHEUHOI'0 CBeTa B DHEPTUIO XUMMNUECKUX CBA3EH OpraHnvyecKoro Be-
mecTBa. C moMOIIbI0 (DOTOCUHTE3a COJTHEUHAA S9HEPTrUsd, 3amacaeMas 3eJIeHbIMU
pacTeHUAMU, 00ECTIeUNBAET KUBHEIEATEIbHOCTh BCEX reTepoTPodoB. JHepre-
TruyecKad QYHKIINA *KMBOT'O BeIleCTBA CBA3aHa U C TAKUMU IIPOIeCCaMU JKU3-
HeIeATeJbHOCTH KHBBLIX OPraHN3MOB, KaK HHTaHNe, AbIXaHle, BbIAeJeHIE,
pasMHOKeHUe. B pesyJsibTaTe 9THUX TPOIECCOB WAET IPEBpPAIlleHUE SHEPTUU.

s M

» 310 MHTepecHo. OOGHAPYIKEHBI IeJIbie 9KOCUCTEMBI, (QDYHKIIMOHUPOBAHME KOTO-
PBIX OCHOBAHO HA AKTUBHOCTU XEMOCUHTE3UPYIOMNX 6axkTepuii. OHU HEe 3aBUCAT
OT IPOAYKTOB (hoTOCHHTE3a. ITO TIYOOKOBOAHBIE CHCTEMEI, T/le B a0COJIOTHOMH TeM-
HOTe BOJIM3UW BBIXOHOB ropsudeil BOABLI, 00TaTON MHUHEPAJbHLIMHU COJIAMHU U CEPOH,
ToMUMO OaKTepPUii, CYIIeCTBYIOT U YHUKAJIbHbIe MHOTOKJIETOUHBIE JKUBOTHbBIE, Ha-
IOMUHAOIIME JBYCTBOPUYATHIX MOJIIIIOCKOB IJINHOM 0K0JI0 30 ¢cM, 1 TpeXMEeTPOBhIE
YepBU, MMOJYYAIOIe SHEPTUI0 OT XeMOCHHTE3UPYIOInX OaxkTepuii. BosamMoiKHO,
OBLII0O BpeMsi, KOT[a COJIHEUHbIE JIyYW HE MOTJM MPOHUKHYTHL Ha 3eMJI0 M3-3a
WHTEHCUBHOM BYJKAHUYECKOU MeATeIbHOCTH, U TaKue (DOPMBI :KM3HYU ObLIN Gojiee
PasHOOOPAa3HBIMU.

L J

l'azoBasa (yHKIMA — CIIOCOOHOCTH JKUBOT'O BEI[eCTBA M3MEHSTH U IIOJ-
Iep:KUBaTh OIPeJeIeHHBIN Ta30BBLIM COCTaB CpPeAbl OOMTAHUS U aTMOCHhepbl
B mesoM. IIpeo0Oiamarolinas mMacca ra3oB Ha 3eMJie MMeeT OMOreHHOe IIPOIC-
XOosKAeHne. Benyimas pojb B OCYII[ECTBICHUY I'a30BOM (QDYHKIINN IPUHALIEIKUT
3eJieHbIM pacTeHusAM. [[Jisg cMHTe3a OpPraHWYeCKUX BeIleCTB OHM HCIIOJIb3Y-
IOT YIVIEKUCJBIN ras W BBIJEJAIOT B aTrmocdepy Kucjaopona. Bce ocranbHble
OpPraHM3Mbl MCIIOJL3YIOT KHCJIOPOJA B IPOIlECCe AbIXAHUS U MOMOJHSAIOT IIPU
9TOM 3aIachl yriIeKHCJIOro rasa B armocdepe. B mporecce QpyHKIIMOHIpPOBA-
HUSA JKUBOTO BEIECTBA, KPOMe KHCJI0POJa M YIJIEKHCJIOrO rasa, o0pasyrTes
TaKkue rasbl, Kak a3oT, CEPOBOLOPO/I, MeTaH. sK1Boe BEIecTBO MOAAEeDIKUBAET
ra3oBBIf COCTaB COBpPEeMEHHOM aTMoc(ephbl Ha OIpeaeieHHOM YPOBHE.

KoHienTpanmonnas (pyHKIIMA — CIIOCOOHOCTH OPraHU3MOB 30U PATEIHHO
HaKaIJIMBATh B CBOEM TeJie XUMUUECKUe 9JIEeMEHThI, PACCEHHBIE B OKPYKAIOIIei
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Pwvc. 85. [InatomoBble Bogopocnu (1), KpeMHUEBbIE TYOKK (2)

cpepe, MOBBIIIAA X COAEPsKAaHNE B OPraHU3Me 10 CPABHEHUIO C OKPYIKAIOIIeH
cpemoii Ha HEeCKOJIBKO IMOPAAKOB. JIT000# KMBOI OpraHmusM B IIPOIlecce CBOeH
JKUB3HEIEesTeIbHOCTH IIOTJIONaeT U3 OKPYIKAIOIIeld cpeabl HeoOXOAMMbBIe M
HEero BeIlleCTBa M HAKAaIlJIMBaeT WX B cBoeM Teje. Hampumep, comep:kaHume
yriaepoga B pactenuax B 200 pas, a aszora — B 30 pas mIpeBbITIIAeT UX YPOBEHb
B 3eMHO Kope. [[uaToMOBbIe BOJOPOCIY 1 KPeMHUEBbIe TYOKM HAKAILJIUBAIOT
Kpemuuii (puc. 85), Bogopocab JamMmuHapusa — #oa. CKeaeThl TO3BOHOUHBIX
JKHUBOTHBIX cozepakart 10 60 % , a pakOBMHBI HEKOTOPBLIX MOJLIOCKOB 10 100 %
dochara KaIbIUA.

» 37O MHTEpPeCHO. AKTUBHBIMU KOHI[EHTPATOPAMHU SBJIAIOTCS MUKDPOOPTAHU3MEI.
Oguu GaKTepuy KOHIIEHTPUPYIOT KeJjie30, APyrue — MapraHell, TPeTbU — Ce-
pedpo. BakTepuu CroCOOHBI YBEeJINUYNBATE COAepikaHue xeaesa B 650 Twic. pas,
mapranna — B 120 Teic. pas, Banagusas — B 420 Teic. pas. dra yaAUBUTEIbHASI
CIIOCOOHOCTh MO3BOJIMJIA YUEHBIM IIPEAIOJIOKUTh, UTO COO0IecTBa OaKTepuii BHO-
CAT CYINECTBEHHBIN BKJIaA B (POPMHUPOBaHUWE MECTODPOKICHUMN MeTasioB. Kaik-
Iasi TOHHA OYPBIX BOJOPOCJEH COMEP:KUT HECKOJhKO KUJIOTPAMMOB ifoga. 30J0TO
«cobuparmT» ay0, KYyKypys3a, XBOIIl, Oypble M KPACHBIE BOJOPOCIHN, a B 1 T 30JIBI
TOJIBIHA MOJKET COMePiKaThCs A0 85 I 9TOT0 APATrOIeHHOr0 MeTasia. MOoJIoCcKu
KOHIIEHTPUPYIOT HUKEJIb, OCbMUHOTH — MeIb, MeAy3bl — IIMHK U aJTIOMUHUMA. B
YCIOBUSX AHTPOIOTEHHOI'0 3arpA3HEHUA OKPYKAIOINel cpeabl IMOOOUHBIM CJIE[I-
CTBMEM KOHIIEHTPAIIMOHHOM (PYHKIIMU MOJKET ABJIATHCA HAKOILJIEHUE ITUIIEeBbEIMU
pacTeHuSIMU TOKCUYHBIX BEIeCTB, BPEAHBIX IJIS UeJIOBEKa.

Yactp suepruu CoJsHIa 0Jiarogaps KOHIIEHTPAIMOHHON (PYHKIIUYU KUBBIX
OPraHM3MOB HAKAILJIMBAETCSA B 36 MHOM KOPE B COCTABE I0JIE3HBIX NCKOIAeMbIX —



Puc. 86. dobbi4a yrnsa, Topda, Hedtu

He(pTH, KaMeHHOTO yrJs, Topda (puc. 86).
ITO CBABAHO ¢ IPOTEeKaHWeM B OECKUCIOPOTHOM
cpele peaKIMii BOCCTAHOBJEHUsS ¢ oOpasoBa-
HUEeM U HAKOILJICHHEeM CEePOBOIOPOLA U MeTaHa.

OKHMCIUTEeIFHO-BOCCTAHOBUTEIbHAST (DYyHK-
IMA — OKWCJIEHWE U BOCCTAHOBJIEHUE Pa3JINy-
HBIX BeIIleCTB C YUaCTHUEM KUBBIX OPTaHU3MOB.
B ee ocHOBe JIe;KUT 00OMEH BEIIECTB U d9HEPTUU
opraHmsMa C BHemrHei cpemoii. Tak, B xozme
CUHTe3a OpraHuYecKuX BelrecTB (mpoiecc do-
TOCHHTE3a) MpeobIaatoT BOCCTAHOBUTEIbHBIE
pPeakIiuu ¢ IOrJIOIeHreM sHepruu. A mpu pac-
IIEeTJIeHNY U OKUCJIeHUN B IPUCYTCTBUU KUCJIO-
poza (mpoliecc ABIXaHUS) IIPeobIafaloT OKMC-
JINTEJIbHBIE PEAKIIUM, U BBIAEJIACTCS dHEePIUs.

TaxuMm o0pasoM, KU3HL B Omocdepe mpes-
cTaBjsieT co0OM HeINPepPBLIBHBLIN IPOIeCC CHUH-
Te3a W paclaja OpraHMYecKuX BeIecTB, KO-
TOPBIA 00BEUHAET BCE KUBbIE OPTaHU3MBbI Ha
3eMJye B IIo0aJbHYIO OMOJIOTHYECKYIO CHCTe-
my. Buocdepa aABasgeTCS CIIOKHOU AWHAMUI-
YEeCKOM CHCTEeMOI, OCYIIEeCTBJIAIONIEeH (PUKCca-
uio, mpeobpasoBaHUe, HAKOIIJIEHUE U TIepe-

§ 52. dyHKUMK XMBOro Bewectea 237

HOC SHEPruy IIyTeM OOMeHAa BeIlleCTB MEKAY KMBBIM M KOCHBIM BeIl[eCTBOM.
CiemoBaTesIbHO, KUBBIE OPTraHU3Mbl, BBIIIOJHSION[NE OMOT€OXUMUUYECKIIEe

byHKIIUY, IBIAIOTCA BasKHeHIIel npeodpasyolmeil cuaoi Ha IIaHeTe 3eMJIsd.

IToguepkuBasg ak TUBHOCTD JKUBBLIX OPraHN3MOB U UX 3HAUYMMOCTEL B Ouocdepe,

H. B. BepHaackuii nmucasa: «sJKuBoe BelecTBO 0OXBaThIBaeT U IIepecTparBaeT

BCe XMMUYECKUe IIpoliecchl 0rochepbl. OpranusaMbl — caMasi MOIIIHAS T'e0JIOTH- Q

YeCKasd cujia».

B [MoBTOpUM rnaBHoe. Buocdepa mpeacTaBiasieT co60ii CIOKHYIO TUHAMUT-
YECKYIO CUCTEMY, OCYIIECTBJIAIOIYI0 OOMEH BEIleCTB 0JIarogapsa IOCTOAH-
HOMY TIPUTOKY 9Hepruu. sHuBble opraHu3Mbl 0mrocdephbl SABISIOTCA BaK-
Helmrelr 6MOTeOXMMHUUECKON CUJION, ImpeobOpasyroleil mianeTy. OHU BbI-
MOJIHAIOT PAX PYHKIIUI: 9HEPTeTUUECKYI0, Ta30BYI0, KOHIIEHTPAI[MOHHYIO
¥ OKUCJINTEJIbHO-BOCCTAHOBUTEIbHYIO. 3a CUeT 3TUX (DYHKIUI JKHUBOr'O Be-
IIeCTBA MOAAEPKUBAIOTCS 0J1arOIPUATHBIE YCIOBUA IJIA )KU3HU HA 3eMJIe. Q
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? Mposepum 3HaHUA }

Kniouesble Bornpockl. 1. Kakue @yHKUMM BbINOMHAET XWMBOE BeLlecTBO B 6Huocdepe?
2. brnaropaps Kakom (hyHKLMU XMBOrO BeLLecTBa 06pas3oBaMCh 3a5eXn roproYnx Mose3HbIX
MCKOMaeMbIX, U3BECTHAKOB, pyn? 3. KakoBO 3HaveHWe ras3oBoi (PYHKLMW XMBOrO BELLECTBA
ans 6uocdepbi?

CnoxHble Bonpochkl. 1. Kakue hranonormyeckme npouecchl nexaTr B OCHOBE 3HepreTuye-
CKOV W OKMCNUTENbHO-BOCCTAHOBUTENBbHOM (DyHKUMIA? OTBET obocHymTe. 2. [JokaxuTte, 4To
6uocepa ABNAETCH AMHAMUYECKOW CUCTEMOMN.

§ 53. KpyrosopoTt BeliecTB B 6uocdepe

® BcnomHute n3 KypCcoB XMUn " (bVI3I/IKI/I OCHOBoOMonarawLWnii 3aKoH COXpaHeHna Macchbl
BellecTBa N 3Heprun.

m Kak Bbl gymaete? Kak 3akOH COXpaHeHWs MaccChl BeLLeCTBa MOXET ObITb CBfi3aH C
6roctepon?

B Bbl y3HaeTe 0 KPyroBOpoTe BELLECTB M 3HA4YEHUM B GMOCCEPE BOAbI, KUCNOPOZa U yriepoga.

OcHoBoO#I KM3HU Ha 3eMJje ABJSIIOTCSI KPYTrOBOPOTHI BeIecTB B Omocdepe
U TOCTOAHHBIA MPUTOK COJTHEUHOI SHEPTUMU.

Kpyrosopor BemecTB — IMUKJINYHBIN, MHOTOKPATHO ITIOBTOPSIOIITUAICS IIPO-
Iecc IepeMeIneHusa W Iepexola XUMUYECKHX 5JeMeHTOB W3 JKUBBIX TeJl B
COeIMHEHUs HEXXKUBOW MpUpPoAbl m obpaTHO. C MCIIOIB30BAHUEM COJHEUHOM
SHEPTUH Ha IIJIaHeTe MMPOTEeKAaloT ABa B3aMMOCBA3aHHBIX KPYTOBOPOTA BEIIeCTB:
0O0JIBIIION — TeOoJIOTUYECKUN M MAaJbIii — OMOJIOTMYEeCKU.

I'eonozuuecrkuil (6onvuoii) Kpyzo6opom Geuyecmeé — IIPOIECC MUTDa-
MU BEIeCTB U HNPUPOAHBIX BOJ, IPOUCXONAIIUNA B pe3yabTaTe BO3IeCTBUA
abuotuueckux (paxkTopoB ((haKTOPOB HEKUBOU Mpupoabl). IIpu 6oabIIoM reo-
JOTUUYECKOM KPYT'OBOPOTE, IMPOTEKAIOIEeM MUJJIUOHBI JIeT, TOPHbIe ITOPObI
paspyIIamTCcs, BBIBETPUBAIOTCA, BEIECTBA PACTBOPAIOTCA U monazatT B Mu-
poBoIi oKeaH. VIMeHHO GOJIBIIION KPYTOBOPOT IIOCTABJISIET JKMBLIM OPraHM3MaM
BJIE€MEHThI MUTAHUS W BO MHOTOM OIIPEeIesiAeT YCJIOBUSA MX CYIIECTBOBAHUA.

Buonozuuweckuil (manswiii) kpyzoéopom eeujecmeé (puc. 87) — mporecc
MUPKYJIAIUUA BEIeCTB MeKJY PACTeHUAMU, JKUBOTHBIMU, IpubamMu, MUKPO-
opranmsmMamu, aTMocdepoir u mouBoii. Bce xuMmuyecKue 3jJeMeHTHI, UCIIOJb-
3yeMble B IIPOIlECCE JKMBHEAEATEILHOCTH OPTaHU3MOB, IIOCTOSAHHO IIepeMeIra-
IOTCH, TIEPEXOA U3 KUBBIX TeJ B COEJUHEHNA HEKMBOU IPUPOABI 1 0OPATHO.
Tak, B IpUpoOJie M3 HEOPTaHUUYECKUX BEIIECTB aBTOTPOoGaMU CUHTE3UPYIOTCS
opraHmuYecKue BelllecTBa. BhiejIeHHBIe B IIPOIlECCe JKUBHENeATEJTbHOCTH WU
mocje rubes OpraHm3MOB (KaK aBTOTPO(OB, TaK U reTepoTpodoB) OpraHuU-



§ 53. KpyroBopoT BewecTts B 6uocdepe
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Pwuc. 87. Buonornyeckunin KpyroBopoT BeLLEecTB B Mpupoae

YyeCKMe BeIlleCTBa IIOABEPralTcsa MHUHepaJn3alllii, TO €CTh IIPEeBPAaIlleHui0 B
HeopraHWYecKIe BellecTBa. ITU HeopraHnUuecKue BellleCTBa MOT'YT OLITH BHOBb
HMCIIOJIb30BaHBLI aBTOTpPOo(aMu IS CHUHTe3a OpraHnYecKuX BelecTB. Takum
00pasoM, CYIIHOCTh OMOJIOTMYECKOT'0 KPYroBOPOTa 3aKJouaeTca B o0pasoBa-
HUU JKUBOTO BeIeCTBA M3 HEOPraHMUYECKUX COeQUHEHNN M B IIPpeBpallleHuun
OpPTraHNUYEeCKOro BelllecTBa IIPU PA3JIOKEeHUUN B HeoOpraHMYecKUe COeINHeHU.
Bo3MoKHOCTE MHOTOKPATHOTO HMCIOJL30BAHUA BEIECTB [eJaeT KHU3Hb Ha
3eMJje TIPAKTUUECKN BEUHON MHPU YCJIOBUU IMOCTOSHHOI'O MPUTOKA HYIKHOTO
KoJsimuecTBa sHepruu CosHIIA.

T'eosornueckuii 1 6GMOJOTUUECKUN KPYTrOBOPOTHI B COBOKYIHOCTH (POPMU-
PYIOT OOIIUI OMOTeOXMMUUECKUI KPYTrOBOPOT BEIIIECTB, OCHOBY KOTOPOTO CO-
CTABJSIOT IIUKJIBI a30Ta, BOALI, YIJIePOoAa U KHCJIOPOIa.

Kpyrosopor Boasi. Boga — camoe pacmpocTpaHeHHOE BEIecTBO Ha 3eMJie
Y OCHOBHOM KOMHOOHEHT Omoc(epnl. OHa sSBIseTCsS cpeaoil AJA PacTBOPEHUS
IpakTUYeCKN BCEX DJIEMEHTOB. BoJbllas yacTh 0moc(epHO BOALI IIPeLCcTaB-
JeHa BomaMu MwupoBOro oxKeaHa W BOJOUM BeUHBIX JbI0B. Bojee 99 % Bcex
3amacoB BOAbI B Omocdepe HAXOAUTCA B TBEPAOM COCTOAHHNN. HesHauuTeb-
Has 4acTh BOABI HAXOAUTCS B ra3000pas3HOM COCTOSSHHUHN — 3TO aTMOC(pepHbIe
BOIsAHBIE Iapbl. Ha mcmapeHure BOABI C IIOBEPXHOCTH OKEAHOB M CYIIIN 3aTpa-
YMBaeTCsI OKOJIO IIOJIOBUHBLI BCEeH IOCTyIalolieli Ha 3eMJI0 COJHEUHOII sHep-
runu. Ilocse ncnapeHusa Bojga MOTOKAMU BO3AyXa IIEPEHOCUTCS HA Pa3JHNUYHbIE
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Pwvc. 88. KpyrosopoT Bofbl B Npupoae

paccrosuus (puc. 88). BosabIias ee yacTh B BUe 0CAaAKOB BhITIaJaeT B OKeaH,
OTKYy/Jla MHTEHCUBHO HCIIapsAeTCA, MEHbINasd — Ha cyIry. VIBIuIIKY cCTeKaoTCs
B PeKHu, 03epa, a m3 HuX — B MupoBoil OKeaH. Brimasiias Ha IIOBEPXHOCTb
CYIIIX BOJA CIIOCOOCTBYET PaspyIIeHHIO0 MOPHBIX IOPOI, Pa3MbLIBAET BEePXHMUMA
CJIOH IIOYUBBI M BO3BpAII[ae€TCS BMECTE C PACTBOPEHHBLIMM UM B3BEIIIEHHLIMU B
Hell BellecTBAMM B PEKH, MOPsS U OKeaHbI. TaKkuM o0pa3oM, BOJa IEPEHOCHUT
OIPOMHOE KOJIMYECTBO HEOPTaHWUYECKUX U OPraHUYECKUX COeINHEHUI.

B KpyroesopoTe BOABLI BAKHYIO POJIb UTPAIOT MKUBbIE OPraHU3MbI, COCTOSIIIE

Ha % 13 BOJHBI. Pacrenus musBiaeKaioT BOAY K3 IIOYUBBI M HCIIAPAIOT €€ B aTMO-

cepy. Macca ncnapsseMoil IIpu 3TOM BOABLI MOYKET OLITH BeChbMa 3HAUMNTEJIbHA.
Taxk, ¢ 1 ra jeca ucmapsiercsa 20—50 T Bogbl B CyTKU. B KPYIHBIX JIECHBIX 30HAX
OCHOBHOE KOJIMUECTBO OCAIKOB 00pasyeTcs M3 BOASAHOTO IIapa, MOCTYIAOIIEero
B aTMoc(epy Oarofnaps UCIAPEeHUIO C STUX JKe 30H.

» 310 MHTepecHo. Utob6wl mpousBecTr 10 Kr Gmomacchl, OOJIBIITMHCTBO pacTe-
Huii norpedasior mpumepHo 1000 s Boabl. VI3 9Toii, IPOMYINeHHON UYepe3 KOPHMU,
BoAbI mpuMepHOo 991 1 mmeT Ha McmapeHWe C ITOBEPXHOCTH JIUCTHEB, UTO HEOOXO-
IVMO PACTEHUIO B MEPBYIO OUepenb MJIA OXJasKAeHusa. V3 ocraBmimxcsa 9 J BOABI
7,5 J1 coxpaHseTCs B TKaHAX PACTEHUU B BHUIEe XHUMHUUYECKU CBOOOTHOII BOIbBI
¥ TOJBKO 1,5 J1 Mcmosbayeres: B mpoiiecce )OTOCHHTESA.

JKuBOoTHBIE OPraHU3MbI TaK:Ke aKTUBHO YYaCTBYIOT B KPYTOBOPOTE BOJEI.
OHU TOTPEOJAIOT BOAY IJs MOAIEepP:KaHUS IPOIECCOB JKU3HEAeATEJTbHOCTU



§ 53. KpyroBopoT BewecTts B 6uocdepe

U BBIJEJIAIOT ee C MPOAYKTaMU oOMeHa BelllecTB. Boma Kak BaKHEHIIINN KOM-
IIOHEHT cpebl O0UTAHISA OKA3bIBAET 3HAUNTEJIbHOE BINSIHNE Ha OPTaHnu3M KU-
BOTHOIO HAUMHAS C Iepuoja sMOPHMOHAILHOI'O PasBUTUsS. HeqocTaToK BOMbI
JKMBOTHBIE OIIYINAIOT Ypes3BuIuaiino octpo. Tak, morepsa 10 % Boabl cOMpPOBO-
SKIaeTcs ocaadiieHeM CepAedHol AeATeILHOCTH, IOBLIIIIeHNEeM TeMIePaTyPhI
Tejia, CHUMKEHMEM AIIeTUTA U CeKPeIUU JKeJYIOUYHOI'0 COKa, BO3OYKIeHTeM
HEPBHOM CHCTEMBLI, MBIIIIEUHON APOMKBIO, CYXOCTBIO M YKEJITYIIIHOCTHIO CJIM3U-
cTeiX obosouek. Ilpu morepe KuBoTHBIM 20 % BOABI HACTYIAET CMEPTh.

KpyrosopoT BOIbI B I1eJI0M HUI'PAET OCHOBHYIO POJIb B (DOPMUPOBAHUN IIPU-
POOHBIX YCJIOBHUII Ha HAIleH ILJIaHeTe.

Kpyrosopor kucmopoaa. ITpeBparliienre Kucjaopoaa HEIIOCPEICTBEHHO CBSA-
3aHO ¢ KPYrOBOPOTOM BOJLI 1 APYIUX BelecTB. IIpakTruecKku Bech aTMocdep-
HBII KMCJIOPOJ MMeEeT OMOTreHHOE IMPOMCXOMKIEeHNEe W IIPOXOLUT depes JKUBOe
BerectBo 3a 2000 Jer.

B ¢pyuKmmonnposanuu 6mochepbl KMCIOPOL UTI'PAET NCKIIUNTEIbHO BaXK-
HYI0 poab. IlocTosAHHAA KOHIEHTPAIMA KHCJIOPOAa B aTMoc(depe IIOoaaepKu-
BaeTcs Ojaromaps Impoiieccy ¢oTocuHTe3a. B Xoe 9TOro mpoilecca 3ejieHbIe
pacTeHus IOJ AeiiCTBUEeM COJHEUHOTO CBETa IIPEeBPaIaloT YIVIEKUCJILIA ras u
BOJY B yIJeBoAbI 1 Kucaopon. OcHOBHaA yacTh 00pas3oBaBIIErocs KHCIOPOoaa
y4acTBYyeT B IIPOIleccax AbIXaHUs adPOOHBIX OPTAaHMBMOB U B OOMEHe BeIlleCTB
(puc. 89). HebGoabItaa yacTh KHCJIOPOIa aTMOC(ephbl yU4acTByeT B IIpoIeccax
0o0pa3oBaHUsA 030HOBOTO dKpaHa.

OkucrneHre opraHn4ecKnx OCTaTkoB ' h

Puc. 89. KpyrosopoT kucnopoga B npupoae
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VMenbllleHre KOJUUYECTBa KUCJI0POLa IIPOUCXOIUT B aTMochepe B pe3yJb-
TaTe IIPOILIECCOB ILIXAHMNSA, OKNCJICHUS I'OPHBLIX IIOPOI, MOPEHUS IPU JIECHBIX
MoKapax, CoKUTaHUs YeJOBEKOM TOILJIMBA. JITO KOMIIEHCUPYETCs B IIPOIlecce
dorocunTesa. Takum obpasoM, B IPUPOJE HEIPEPHIBHO COBepIlIaeTcd Kpy-
TOBOPOT KUCJIOPOJAa U MOAAEP:KUBAETCS IIOCTOSHCTBO COCTaBa aTMOC(hepHOro
BO3AyXa.

OmHAKO B IIOCJIEQHNE NEeCATUIETUA NeATeIbHOCTh UeJI0OBeKa, CBABAHHAA C
BBIPYOKOM JIeCOB, OCYIIIeHHeM 0O0JIOT, YMEHBIIAEeT IIPOAYKIINI0 (DOTOCHHTE3A.
A 510, B CBOIO OUepeb, HAPYIIAET eCTECTBEHHBIN X0 KPYrOBOPOTA KUCIOPOIa
HA 3HAYUTEJNHHBIX TEPPUTOPUIX SeMJIU.

Kpyrosopor yriaepoma. Yriiepon B armocdepe COIEePIKUTCI B OCHOBHOM B
cocTaBe YIJIEKUCJIOTO ra3a. IlepBUUHBINA MCTOYHUK YIJIEKHCJIOr0 ra3a — BYJI-
KaHnJYecKas AesTeJbHOCTb.

Buochepnsbiii muka yriaepoga (puc. 90) HaumHaeTcs ¢ mpoiiecca GOTOCUHTE-
3a. ExxeronHo B Hero BoBsexkaerca 1o 50 muapz T yriepoaa. Pactenus morJoia-
IOT YIJIEPO B COCTaBe YIJIEKUCJIOTo ra3a. IIpoaynupyemMble UMY OpraHUYecKue
BeIIleCcTBa COLEePIKaT 3HAUNTEJIbHOEe KOJINUEeCTBO yriepona (6bosee 50 % yriie-
poza ouocdepsl 3aKJII0UEHO B IEJIJII0I03€ PACTEHUI). OTH BEIllleCTBA MCIIOJb-
3YIOT caMU PACTeHUS M YKUBOTHBIE (KOHCYMEHTBI) [JIsI MOJYUYEHUS SHEPTUU.
Kpome Toro, coenvHeHUsT yIriepofa MCIOJb3YIOTCA MOPCKUMHN OPraHM3MaMu

-
CxuraHvne
Tonnvea

Bbi6poc . o y T
BYJIKAHOB T G B - - - Llbixarivte

S~ e

. MepTtBble o
S8 Topch s ocTatku | !

a3, HedThb a3no>KeHV|e il MN3BecTHSAK
O6paszoBaHne MCKOMNaemoro Tonnuea O6paszoBaHune 0cafo4HbIX Nopos

Puc. 90. KpyrosopoT yrnepofa B npupoae
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IS IOCTPOEHUSA PAKOBUH U CKEJIETHBIX o0pasoBaHUii. OMHOBPEMEHHO C BTUM
MIPOMCXOAUT OOpPATHBIN HpoIlecc. ¥YTJIepol BO3BPAIAETCSA B CPeLy, 3aMbIKasd
IIUKJ, ABYMsS IIyTAMHU. [IepBbIii TyTh — B BUE YIJIEKUCJOTO ra3a, KOTOPHIi
o0pasyeTcsi B IIpoIlecce AbIXaHUSA JKUBBIX OPTaHM3MOB. BTOpOi myTs — pas-
Joxkenmne (MUHePaAIU3aInsg) SKCKPEMeHTOB, OTMEPIIUX PACTEHUN U JKMBOTHBIX
MUKpoopranuaMamu (pexnyienramu). JKuBble opraHu3Mbl IPOIIYCKAIOT Uepes
cebs1 Bech yriiepon aTMmocdepsl B Teuenue 6—8 jser. OQUH IIUKJ KPYTroBOPOTa
yriiekucJioro rasa mpoxonut 3a 300 Jer.

OmHaxko IMKJ KPYyroBopoTa yrjiepoja 3aMKHYT He IOJIHOCThIO. YacThb
yriaepoma, Kak ysKe OTMedasioch, Ha IIPOJOJIIKUTELHOe BPpeMsl BBIBOJUTCA U3
KpPYTroBOPOTa, KOHIIEHTPUPYSCH B 3ajieskax Topda, KAMEHHOTO yIJsa, HeTHU U
TOPIOUUX CJIAHIEB, 00pasyOIUXCA IPU PA3JOMKEHUN MEPTBBIX OPraHMU3MOB
0e3 mocTyIa KuCaopoaa. YTJIepo ] Tak:Ke (DOPMUPYET MOIITHBIE OTJIOKEHUA 13-
BECTHAKOB Ha JTHe MOPel M OKeaHOB, 00pa3oBaBIIMECs M3 OCTATKOB PAaKOBUH
U CKeJIeTOB OTMEePIINUX MOPCKUX OPTaHU3MOB.

IIpu c:KuUraHUM MCKOIIaeMOTO TOIIJINMBA, MCIIOJb3YEMOTO UeJOBEKOM IJIS
MOJyYeHUs SHePTruu, odpasyeTcsa YIJIeKHUCIBIN ras, KOTOPBINI BO3BpAIAeTCs
B aTMocdepy. 3a cueTr 5TOTO0 3a MOCJeAHNEe CTO JIeT ero COJepKaHue B aTMOC-
(depe Bospocsio Ha 25 %, YTO HaApPYIIaeT OTPEryJUPOBAHHBINI BEeKaMU KPYyro-
BOPOT yTrJyIepofa. ITO MOKET IIPUBECTU K YCUJIEHUIO TapHUKoBOro addeKrra u,
KaK pe3yJbTaT, K 3aTOIJIEHUIO OOIMPHBIX TPUOPEIKHBIX TePPUTOPUIA IO Bce-

My MUpPY.

s M

B [MoBTOpPUM rnaBHoe. ['JTaBHLIMU YCJIOBUSAMM YCTOMYUBOTO CYIIIECTBOBA-
HUA 6rocdepbl ABIAIOTCA IMOCTOSIHHO ITPOTEKAIOIINI KPYTOBOPOT BEIIIECTB
U moToK sHeprum. C MCIOJIB30BaHWEM COJHEUHOII 9HEePTUU Ha IJIaHeTe
IIPOTEKAIOT JBAa B3aMMOCBI3aHHBIX KPYTrOBOPOTA BEIIIECTB: OOJBIIION —
TeoJIOTUYECKU 1 MaJblii — OMOJIOTHUEeCKUIN. B KpyroBopoTax yrJjepoja
U KHUCJIOPOJa OCHOBHAA POJIb MPUHAIJIEIKUT KUBBIM opranu3dmMam. OCHOBY
JKe T100aJbHOTO KPYroBOPOTa BOABI B Omocdepe obecrieumBarOT (puamye-
CKUe IIPOILECCHI.

? MMposepum 3HaHUA ]

KnioueBbie Bonpockl. 1. Y710 npepctaBnseT coboil KpPyroBOpoT BeLLlecTB B 6Huocdepe?
2. Kakum 06pa3omM XuBble OpraHu3Mbl y4acTBYHOT B KpyroBopoTte BellecTB? 3. KakoBa ponb
hoTOCUHTE3A B KPYroBOpOTE BELLECTB?

CnoxHble Borpochl. 1. Kakve ycroBusi SBRSOTCA HEOGXOAMMBIMW OISt NMOALEPXKAHUS Hemnpe-
PbIBHOCTU KPYroBopoTa BellecTB? 2. YKaxuTe BO3MOXHbIE MOCNEACTBUS YPE3MEPHOro MocCTy-
MIeHWs YrIeKMcnoro rasa B atMocdepy.
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§ 54. NoHaTne 06 3BonoUUKN U CTabUNLHOCTM 6uocdepsbl

B BcrnomHuTe, Kakoea ponb XMBOro BeLlecTBa MnnaHeTbl.

m Kak Bbl gymaeTte? HacKONbKO BaXHO COXpaHeHVWe BWOOBOrO pasHOoobpasuns XXMBbIX
opraHvmamoB Ha 3emne?

B Bbl y3HaeTe 06 3Bonoummn 6rocdepbl U ponn YenoBeka B 3TOM npoLecce.

CoBpemenHasa 6uochepa BO3HUKJA He cpady, a B pe3yjabTare AJUTEIbLHOI
HBOJIIOIIY B IIPOIIECCE ITOCTOSIHHOTO B3aMMOJEHCTBUA aOMOTUYECKUX U OmMO-
THYeCKUX (PAaKTOPOB. JEon0yuUs 6uocgepsv. — 5TO €CTECTBEHHBIH IIPOIECC
PasBUTHUS *KUBOI IPUPOIBI, COITPOBOKIAOINIICA N3MEeHeHIeM IreHeTUUeCcKOoTro
cocTaBa MONyJAINNI, (GOpMUPOBAaHMEM agallTalinii, BUA000OPa30BaHUEM U BbI-
MUpPaHUEM BHUJIOB, Ipeo0pasoBaHUEM dKOCUCTEM U O6uocdepsl B IIEJIOM.

B. U. BepHaacKuil BbIJEJAI TPHU dTAlla B 9BOJIIONNN O0MOChEpPHI.

Ilepsviit sman — BO3HUKHOBEHNE JKU3HU U IepBUYHOIT O6mochepsl. Ha
S9TOM STalle TJIABEHCTBYIOIlEe MOJOMKeHNe 3aHUMAaJIUd XUMUYECKNe peakIuu,
€CTEeCTBEHHBIE T€0JIOTUYECKUE U KJINMaTUYECKUEe M3MEeHEHU .

Bmopoii aman — 9To TOABJEeHNE HOBBIX Pa3HOOOPA3HBIX OHO- M MHOTO-
KJIETOUHBIX OpraHu3MoB. Ha 5ToM aTalie IJIaBHYIO POJIb UT'pajia OMOJOTHUEeCKasd
SBOJIIOIIUA.

Tpemuii sman — TOABJIEeHUE UYEJIOBEKA U OOIIECTBa, KOTOPOE HAUMHAET B
CBOIX MHTepecax Bo3zAeiicTBoBaTh Ha Omocdepy, ImpeBpailas ee B Hoochepy,
WJIM HOBOE DBOJIIOIIMOHHOE COCTOSHUE.

IBoaonusa O6muochepsl IIpeAcTaBaAeT MCTOPUIO KU3HU Ha 3eMJe. 3eMJd
KaK reoJIOTYECKOe TeJIO 00pasoBaiach IpUOIN3UTEeIbHO 4,54 MIpPZ JIeT Ha3am,
KOT[la Ha ee PACILIaBJIEHHOI ITOBEPXHOCTH MOSBUJIACH TBepjas, XOTs OUeHb
TOHKasA U ropAYas 3eMHas Kopa.

PacnnaBiieHHBIN Hapy KHBIN CJIOM 3eMJIM CO BpeMeHeM OXJIarKAajicsa. ByJ-
KaHWYecKas aKTUBHOCTD U BbIJIeJIEHE Ta30B MPUBEJIN K BOBHUKHOBEHUIO IIeP-
BUYHOM aTMochepbl, a KOHAEHCAI[US BOASHOTO Iapa IPU OXJAKIEHUU — K
BOBHMKHOBEHUIO OKEaHOB. B 5T0il BOgHOI cpefie MOSBUJINCEH IEepBble ()OPMBI
sKusHU. [Io MHEHUIO YYeHBIX, OHU ObLIM IPEACTaBJIEHBI 2emepompo@HbLmu
aHaapoOHvimu 6axmepusmu (puc. 91). Ty opraHmMsMbl HAKAIJIUBAJIU dHEP-
THIO B OCHOBHOM B Pe3yJIbTAaTe IIPOIeCCOB IIMKOJIM3a U OposkeHus. OgHaAKO
cosujaTeabHasd U IIpeodpasyrolas pPoJib KMBOTO BeI[ecTBa CTajIa OCYIIEeCT-
BJIATHCA JIUIIIb C MOABJIEHWEeM B Ouochepe (POTOCMHTE3UPYIOIIUX ABTOTPO-
dor — mumaHobakKTepuii. [lesATeIbHOCTh, STUX OPTAaHU3MOB IIpPUBEJia K HAKO-
IJIEHUIO B aTMocdepe CBOOOAHOTO KMCJIOPOJa, KOJUUECTBO KOTOPOTO yBeJIU-
YMBaJIOCh, 4 COAEPsKaHNe YIJIEKUCJIOr0 ra3da YMeHbIIAJ0Ch. JTO JAJI0 TOJUOK
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VHTEHCUBHOMY PAa3BUTHUIO AIPOOHLLX Op-
eanusmos. Ilpenmosaraercsa, 4To OKOJO
1,5 mapn jet Hasaj colep:KaHme KUCJIO-
poma B armocdepe HOCTUTJIO IIPUMEPHO
1 % . 910 obecmeumsio OpraHU3MBI HE00-
XOAUMOI MJIs JKU3HEAeATeILHOCTH SHep-
rueil u IMpUBEIO K 00pas3oBaHUIO MHOZ0-
KJIeMOUHbLX OP2AHU3MO8, NX NaIbHEeHIIe-
My Pa3BUTUIO U YCJIOKHEHUIO.

HanbHeiiee HackIIleHE aTMOC(hepbl
KHCJIOPOJOM CIIOCOOCTBOBAJIO TOMY, UTO
B BEPXHUX CJOAX aTMochephbl Ha BHICOTE
22—25 KM mTOJ BO3IENCTBUEM 3JIEKTPO-
XUMUYECKUX IIPOIECCOB 00Pa30BaJICA 030-
HO8bLil 9KPAH, KOTOPBII 3alITUIIAJ JKUBbIe
OpraHu3Mbl Ha 3emJie OT I'yOUTEeIHLHOI'O
BO3JIEeHCTBUA yIbTPADMOJIETOBBIX COTHEY-
HBIX U KOCMUYECKUX JIyueil. OTO UMeJo
permaroiree 3HaYeHue M)A (POPMUPOBAHUSA
COBpeMeHHO# Omocdephbl 1 paccMaTpUBa-
eTcA KaK OAWH M3 BaKHEUIIINX BTAIIOB
DBOJIIOIK. B CO3TaBIIUXCS YCJIOBUAX
IPOUCXOAUJIO JasibHelIee yBeJIUUeHUe
YHCJIEHHOCTH KUBBIX opranmsmoB. 030-
HOBBIH SKPAaH A BO3MOMKHOCTH KUBBIM
OpraHU3MaM 8blilmu U3 600bl HA CYULy U
pPacIpOCTPAHUTHLCA II0 HEM.

OpI‘aHI/I3MI:I, 3aBO€BaB pPas3JIMYHbIE
cpenbl OOMTaHWSA, CTAAW WHTEHCUBHO
pasBuBaTbcsa. OkoJyio 475 MJIH JeT Ha3a[
MMOABUJINCH ITIE€PBBLI€ HA3CMHbLe 3eJleHble
pacmeHus. ITO CIIOCOOCTBOBAJIO JaJbHET-
memMy oboraieHuio arMocdepbl KHCJOo-
pomoM u 6ojiee MHTEHCHUBHOMY IIPOIECCY
00pa3oBaHUA OPTaHUYECKOTO BEIeCTBa.

IlapasnienbHO PAa3BUBAJIUCH U 2emepo-
mpo@us. (WIeHUCTOHOTHUE, PBHIOBI, aMu-
0111), KOTOpbIE IJIS AbIXaHUI ITOTPeOIAIN
KHCJIOPO U BBIAEJIAIN B aTMochepy yrie-
Kucabli ras. OHU TakKe MOAIePIKUBATIN

- ' -

MepBble Ha3eMHble pacTeHust
(pyHMOGUTBI)

S A

oo

MepBble HA3eMHbIE XXMBOTHbIE
(nxTnocrtern)

Puc. 91. 3apoxpaeHne xu3uu Ha 3emne
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SHEPreTUYeCKUll 6aIaHC B IPUPOLIE, PErYJIUPYs UNCIEHHOCTh PACTEHUN U APY-
ruX OPraHu3MOB.

IIpumepuo 350—400 MJH JeT Hasal YCMAHOBUJLOCL PABHOBeCUe MEXKIY
o0pasoBaHMeM UM pPacxXOJOBaHMEM KHCJOPOAA, comep:KaHWe ero B aTmocdepe
mocturyao 21 % (mo o6beMy), M 3TO paBHOBECHE COXPAaHSIeTCs U ceifuac.

B pesynbTaTe ypaBHOBEIIMBAHUSA AesITEIbLHOCTH aBTOTPOGOB 1 TeTepoTPO-
¢0B, YyUACTBYIOIIUX B KPYroBOPOTE BeIlecTB B Omocdepe, chopMUPOBAIOCH
coCcTosAHUE ToMeocTas3duca (IIOCTOAHCTBA, YCTOMUYMBOCTH).

B 11e10M 9BOJIOIUA JKUBOU TPUPOIBI COIPOBOMKAANACH IOCTOSHHBIM Pa3BU-
THeM O0mochepsl, YBeInUeHeM MHOr000pasus *KUBBIX OPTaHU3MOB U YCJIOMK-
HEHUEeM 9KOCHCTEM.

Oxrkosao 200 muaH JeT Hasal IOABUJINCH IIePBbie Maexonumaruiue. OHU
OCBOIJIM He TOJBKO CYIITY, HO TaKJKe IIPpecHble ¥ MOPCKIE BOJOEeMbI, II0UBY, BO3-
IYIITHOE IPOCTPAHCTBO. MIileKomuTaIue o6eclneunan HeoObIuaiiHO IITPOKOe
II0 CPABHEHHUIO C APYI'MMU IIO3BOHOYHBIMM MCIIOJIb30BaHNE IINIIEBBIX PECYPCOB.
Wx criekTp nmuranua ObLI padHooOpasHee PAIMOHOB JPYIUX HA3€MHBIX U BOM-
HBIX IIO3BOHOYHBLIX. JTO YBEJIMUYMJIO 3HAUEHNE MJICKOIHUTAIOIUX B Omocdepe.

Po0 Yenoserx mosBuicsa 2,5 MaH JeT Hasazn. [lo MHEHUWIO YUYEHBIX, HPU-
mepHO 50 THIC. JIET Ha3akd UeJIOBeK IIProOpes COBPEeMEHHbBIN BUA 1 HauaJl CBOIO
TPYAOBYIO NeATEJbHOCTh. V3roToBjIeHNe U IPUMEHEeHNe OPYAUI TpyAa gaJiu
YeJIOBEKY BO3MOXKHOCTH AKTHUBHO BO3/[€HICTBOBATHL HA MIPUPOAY. ITO IIPUBEJIO
K 00pasoBaHUIO OUEHb MOIIHOTO B MCTOpPHH Omochepbl (aKkTopa — aAHMPO-
Nn02eHH020, KOTOPBIH 10 CTEIIEHU BO3JeHCTBUA MOMKHO CPABHUTH C KPYIHBIM
reoJIOrMYEeCKUM IIPoIieccoM. IATOT (aKTOP MOKET CTATh MIPUUNHON HAPYIIIeHUS
TOMEOCTaTUUYEeCKOT'0 COCTOAHUS Gumochepshl.

CosHaTeJibHASA AeATEeIbHOCTDh YeJOBEeKa B mpeaeiax 0mocgepsl CIIoCOOCTBO-
BaJja IIpeBpaIlleHuIo ee B Hoocgepy. Ilonarue «Hoochepa» (OT rped. noos —
pasyM, sphaira — 1ap) ObLJIO BIepBble BBeAeHO B HayKy B 1927 r. ¢paHmys-
cxkuM reosorom 9. Jlepya. B. V. BepHaackuii NCTOJIKOBBIBAT HOOC(hEpy Kak
BBICIIIYIO CTAAUIO PA3BUTUS 6uOC(hephl, IPKU KOTOPOI padyMHAasA MeATeIbHOCTh
YeJIOBEUECTBA CTAHOBUTCS TJIABHOUM ABUIKYIIEl CUIOM ee PasBUTHUA.

YesoBeuecTBO co3faeT Ha 3eMJje CBOI0, MHTEHCHUBHO Pa3BUBAIOIIYIOCS
KYJbTYPHYIO CPeay, mepemaBas OT MOKOJIeHUS K MOKOJEHUIO TPYAOBOM U AY-
XOBHBIN OmbIT. MacmiTabbl B3aMMOAEHCTBUA COBPEMEHHOTO OOIIECTBA C IIPU-
pozoii onpeneasIOTCS B OCHOBHOM ITOTpeOHOCTAMY YyesgoBeKa. OHU CBA3aHEBI C
HeTPepPLIBHO HAPaCTAIOIINM YPOBHEM TEXHUUECKOTO U COIMATbHOTO PAa3BUTHA.

B pesyabraTre IpPOU3BOLACTBEHHON AESTEJIbHOCTH UYEJIOBEKA BO3HUK HOBBII
mmpoliecc oOMeHa BeIeCTB U 9HEPruu MeKIy IPUPOIOH U O6IIMecTBOM. ITOT
00MeH HOCHUT yKe TeXHOTeHHBIH XapaKTep 1 Ha3bIBaeTCsI AHMPONOZeHHbLM 00-
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MmeHom eeulecms u sHepzuu. OH CYIECTBEHHO M3MEHSAET OOIeIlIaHeTapHBIN
KPYTrOBOPOT BEILECTB, PE3KO YCKOPSA ero, M OTJIHNUYAETCS OT OHMOJIOTMUYECKOTO
KPYTroBOpPOTa CBOEM HE3aMKHYTOCTBIO, TO €CTh HOCHUT OTKPBITHIM XapakxkTep.
Ha Bxofe aHTPOIIOTEHHOI'0 00MeHa HaXOOATCA IPUPOJHLIE PECYPChI, a HA BbI-
X0Jle — IIPOM3BOACTBEHHBIE U OBITOBBIE OTXOAbI. OTXOIBI IIPOU3BOACTBA YXYI-
IIAI0OT IPUPOSHYIO CPeny, MHOTME M3 HUX He PasjiaraloTcsd OO0 IIPUPOLHOTO
COCTOSIHMS. B mepmos Hay4YHO-TeXHNYECKOr0 IPOrpecca MacIiITadbl U CKOPOCTh
AHTPOIIOreHHOro 00MEeHAa PEe3KO BO3PACTAIOT, BEI3LIBAS 3aMETHLIE N3MEHEeHNS B
ouocdepe. TexHNUYECKAA MOIIb UeJIOBEKA JOCTUIJIA MACIITAG0B, COM3MEPUMBIX
¢ 6mocepubiMU. II03TOMY UYeOBEK OJIKEH IIPABUJILHO IIOHMMATH 3aKOHO-
MEPHOCTH SBOJIOINU Oroc(epsl 1, UCXOASI M3 dTOT0, PA3YMHO PeryanupoBaTh
ee DKOJIOTMUYECKOoe pasBuTue. MBI JOMYKHBI HAYUYUTLCA OCO3HAHHO YIIPABJIATH
9BOJIIOIHEN O0rmoc(ephl 1 MOAAEePKUBATh €€ CTaA0MIbHOCTD.

CmabunvrHocmb 6uocgepov. — 3TO ee CIIOCOOHOCTH COXPAHATH PABHOBECHOE
COCTOAHUE, IIPEXKIe BCEro, B Pe3yJbTaTe HENPEePLIBHOI'O IIOCTYILJIEHUA COJI-
HEUYHOM SHEPIruu, UCI0Jb3yeMOi (hOoTOaBTOTPOMHBIMI OPraHu3MaMu 1 IIPe00-
pasyeMoil UMM B II€PBUYHOE OPraHMYecKoe BelrecTBo. Takike cTaOMIBHOCTH
omoc(epsl OCHOBLIBAETCSA HA BHICOKOM Pa3HOOOPA3UM MKUBBIX OPraHM3MOB, UX
IIOCTOAHHOM PAa3MHOMEHHNU 1 aJallTalluM K JKM3HHU B PA3HbIX YCJIOBUAX CPEIbI.
He menee Ba)kHO AJiA cTabuabHOCTH Orochephl MOAAEPIKAHNIE HEeIPEPLIBHOTO
OMOreHHOI'0 KPYTrOBOPOTA BEIIECTB 34 CUeT PA3JIMUYHBLIX THUIIOB U CIIOCO0OB IH-
TAHWUS KUBBIX OPraHU3MOB.

P 3TO MHTepecHo. Pe3yibTaToM MUJIINAPAOB JIET 9BOJIOIUU SIBJIAETCS COBPE-
MeHHaA Omocdepa SeMmuan, AUPPepeHIMPOBAHHAA HA MHOMKECTBO YKOCHCTEM U
BKJMIOUAmIasa OoJsiee 2,5 MJIH HBIHE KHBYIINX BHAOB KHUBBLIX OPraHuM3MOB. 3a
BCIO MCTOPHIO 3€MJIH, II0 NPUOIN3NTEJIHLHLIM IIOACUYETaM, CYII[eCTBOBAJIO IPUMEPHO
500 MJIH BUIOB.

OngHako cTabUIBHOCTDL OMOCHEDPHI UMEET OIPeeIeHHbIe IPeesabl, U Hapy-
IIeHNe ee PeryJaTOPHBIX BO3MOMKHOCTEH UpeBaTO CePbEe3HBIMU IIOCJIENCTBUA-
mu. HekoTophle IIpoliecchl, BLI3BAHHBIE TEXHOIMCHHON AeATeIbHOCTHIO UeI0Be-
Ka, HAaIpaBJIeHbl IIPOTUBOMIOJIOMKHO UX €CTECTBEHHOMY XOHy B Gmocdepe.

B macrosiimee BpemMs mepej 4eJI0BeYeCTBOM CTOUT P II00AIbHBIX IIPOGJIeM
II0 COXPaHEeHUI0 CTAOMJIBLHOCTH Omocdepbl. ITO, B YACTHOCTH, IIPEeLOTBpAaIlie-
HIe BLIPYOKHU JIECOB, YMEHbIIIEHIe XUMUYECKOTr0 3arpA3HEeHUs CPeabl, 00beMa
OLITOBBIX OTXOIOB, COKpallleHle BLIOPOCOB ITAPHMKOBBIX Ia30B, COXPaHEHUe
O0MOJIOTUUECKOI'0 PasHoo0pasusa. MUPOBBIM COOOINECTBOM IIPENIPUHUMAIOTC
MOIBITKY PEIIeHUsA 3THUX HPOOJEeM B PAaMKAX MeXIYHAPOAHBIX KOHBEHI[UMH
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248 Tnasa 6. Buocdepa — xusas o6onouka 3emnu

u coraamieHuil (KoHBeHIISA 0 TpPAHCTPAHMUYHOM 3arpsA3HEHUU aTMOC(epHOro
BO3AyXa Ha OoJiblline paccroanusa, Pamounas kouseHnusa OOH 06 usmeneHnn
Kaumata 1 KMOTCKUI HIpoTOKOJ, KOHBeHIIA 0 OGMOJOrnYecKOM pasHooOpa-
3UM), 4TO OyAeT CIoCOOCTBOBATE MOAAEPKAHNIO CTAOMIBLHOCTH Omochepsl.

s M

B lNMoBTOopuM rnaBHoe. CoBpeMeHHasa Omocdepa BO3HUKJA B pPe3yJbTare
IJINTEJIbHOM 9BOJIIONUUA. BBIAEIAIOT TPU dTama B SBOJIOIUUN Omochepsl:
BOBHUKHOBEHNE KU3HU U MEPBUUHON Omochepsl (XUMUUECKUE PeaKIlnuwu,
€CTeCTBEeHHBIE I'e0JIOTUUECKNe U KINMAaTUYeCKre N3MeHEeH!s); [OABIeHre
OMOJIOTMUYECKOI'0 PasHoo0pas3msa — HOBBIX BHUIOB PACTEHUH UM JKUBOTHBIX
(ocBOoeHMEe HOBBIX Cpel *KM3HH); IOSBJIEHNEe UejloOBeKa u o0IimecTBa (BO3-
nelicTBre Ha Oumocdepy aHTPOIIOTEeHHOro (pakTopa, IpeBpalleHne ee B HOO-
cthepy). 'maBHasi 3amava yegoBeUeCTBA — HAYUUTHCA OCO3HAHHO YIIPAaB-
JIATBH SBOJIIOIMEN Oroc(epsl 1 MOANEPKUBATL €€ CTA0UIbHOCTD.

? MNposepum 3HaHUA ]

Knro4yeBble Bonpochkl. 1. Kakue aTanbl BbigenaT B 3BoUMM 6ruoctepbl? 2. Kakne nepsble
XVBblE OpraHn3Mbl nosBUAIMCL Ha 3emne? 3. Y10 MOCAyXuno NpuYMHON OCBOEHWSI OpraHu3-
Mamun cywmn? 4. Kakme CyLeCTBEHHbIE U3MEHEHWUS MPOM3OLLAN B 3BONOUMM 6uocdepsl ¢ no-

g sIBNeHneM Yenoseka?

CnoxHsble Bonpochkl. 1. YT0 cnoco6CTBYET NOAAEPXaHWNI0 CTabunsHoCTN 6uocdepbl? 2. Ka-
KOBa ponb 4YenoBeka B MoAAepXaHuu CTabubHOCTU 6uocdepbl? [NpuBeaute KOHKpPETHbIe
npumMepbl.

NOABEAEM I/ITOFI/IW

Buocpepa — sT0 06070uKa 3eMaM, COCTAB, CTPYKTYpPa U dHEepPreTHUKa Ko-
TOPO# OMPeNeasIoTCs AeATeIbHOCThIO JKUBBIX OPraHN3MOB. YueHue o 6uocde-
pe ObLI0 co3maHo pycckum yueHbIM B. V. Bepuagckum. I'pamuiisr 6rmocdepsl
OIIpeieIAI0TCA HAJINUNeM Heo0X0UMOTr0 AJIs dKU3HeIeATeTbHOCTH KOJINUeCTBa
BOIbI, MUHEPAJbHBIX BEIeCTB, KUCJIOPOAa, YIJIEKUCJIOTO Trasa, 0JIarompusT-
HOTO TeMIIepaTypHOIr'o pe:kuma. Bce 3TO ONTMMAJLHO COUETAETCS B MecTax
KOHTaKTa Tpex 000J0ueK 3emMyau — aTMoc(epbl, JUTOCHEPhl U TUAPOCHEPHI.
BepxHueli rpanuiieii 6umoc)epbl IPUHATO CUUTATH O30HOBBIA CJIOM HAa BBICO-
Te 22—25 kM. Hmxuaa rpanuma 6mocdepsl B JuTochepe pacloJosKeHa Ha
rryoune 3—4 KM, B rugpocdepe — 11 kM. Jlumurupyromnum GpakTopoM pac-
TIPOCTPaHeHUA KU3HU B aTMoc(hepe ABIsgeTcs yIbTpaduroieToBoe U3IydeHune,
B JiuTOoc(hepe — BBICOKAs TeMIepaTypa, rujpocdepa sacejieHa IPaKTUUYECKU
TIOJTHOCTHIO U OTrpaHmuYeHa AHOM MupPOBOTO oKeaHa.



MopoBenem ntoru

OCHOBHBIMI KOMIOHEHTaMHu O0mochephl ABJIAIOTCA: KHBOE, KOCHOe, 0mo-
KOCHOe M OumoreHHOe BelllecTBa. sKuBOoe BeIeCTBO BBIMOJHAET PAL (PYHK-
nuii (9HEePreTUYecKyro, TasoBYI0, KOHIIEHTPAIIMOHHYIO, OKMCJIUTEJIbHO-
BOCCTAaHOBUTEJIHHYI0) U aKTUBHO YYaCTBYET B KPYrOBOPOTE BEIIECTB.

Kpyroeopor BelecTB — IUKJIUYHBINA, MHOTOKPATHO ITOBTOPSIONTUICA IIPO-
1ecc B3aMMOCBSI3aHHOTO IIPeBPAIlleHus U IIepeMeIleHns BellecTB B buocdepe.
Ha mameii miamere mIpoTeKaioT ABAa KPYroBOPOTa BeIECTB: OOJBIIIONE — TIeo-
JIOTUYECKUH U MaJjiblii — OMojormuecKuii. ['eoJoruuecKuii KPyroBopoT — 3TO
IIPOIeCC MUTPAIIMY TBEPABIX BEIIECTB U BOABI B pe3yJIbTaTe BO3AeicTBUA abuo-
TUuecKux (axTopoB. BuosiornuecKuii KpyroBOPOT — IIPOIECC HMUPKYIAIUN
BEIIECTB MEXKIY PACTeHUSIMU, JKUBOTHBIMU, rpubamMu, MUKPOOPTaHU3MAMU
u 1ouBo¥. CyIIHOCTh OMOJIOTMUECKOTO KPYroBOpOTa 3aKJIOUaeTcss B 00paso-
BaHUU JKWBOTO BEIECTBA M3 HEOPTAaHMUYECKUX COeIUHEHUU B mporecce POTOo-
CUHTEe3a U MPeBPAIeHUN OPTaHNUYECKOTO BEeIeCTBa B HEOPTaHUUECKUE COeIu-
HEeHUS TPU PaA3JOKEeHUU. ['e0JOTUUECKUN 1 OMOJIOTUUYECKUN KPYTrOBOPOTHI B
COBOKYIIHOCTH (DOPMUPYIOT OOIIUII 6MOTEOXUMUYECKUM KPYTrOBOPOT BEIIECTB,
OCHOBY KOTOPOTO COCTABJIAIOT ITMKJBI BOABI, YIJIEPOAA U KHUCJIOPOIA.

Buocdepa sBostorimonupyer. Ho, HecMOTpPsA Ha 3TO, XapaKTepu3yeTcs cTa-
OMJILHOCTBHIO, TO €CTh CIIOCOOHOCTBIO COXPAHATH PABHOBECHOE COCTOSHUE 3a
CUeT HeIPEephIBHOI'O MOCTYILJIEHUSA COJTHEUHOI SHEPTruu, ee Ipeodpas3oBaHU U
OCYIIIECTBJIEHUA KPYTOBOPOTOB BelllecTB. Ha COBpeMEHHOM 3Talle 3BOJIIOIIUAU
6rocdepsl TVIaBHBIM (aKTOPOM, BIAUAIONINMM Ha €e COCTOAHUE, ABJAETCA Hesd-
TEJIbHOCTh YeJIOBeKa.
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YenoBek
n 6nocdepa

Bbl y3HaeTe:
® 00 9KOJ/IOrM4eckux rpobriemax sieca, cesibCKoro Xo3svcTea n roposa;
® 0 creynannanNpoBaHHbIX OXPaHAEMbIX TEPPUTOPUSIX;
® 0 posm 4YesioBeka B buocgepe.

Bbl Hay4uTech:

® /ICr10/1b30Bath PUOOPETEHHbIE 3HaHWS A1 060CHOBAHMS MEpP 10 paLnoHaIbHOMY UC-
0/1b30BaHUIO NPUPOLJHLIX PECcYypPCoB, OXpaHe GUOIIOrN4ecKoro pasHoobpasuns XuBbIX
opraHu3mMoB U 6mnocgepbi B LIESIOM;

® [IPUMEHATL MPUOBPETEHHbIE 3HaHWSA O buocgepe A y4acTvs B MPUPO[OOXPAHHbIX
MEepOrpUATHSIX.

B mauHoiIi ryiaBe BbI y3HaeTe 00 9KOJOTMUYEeCKUX IIpobdaeMax Jieca, CeJIbCKOro
X03AMCTBA, TOPOJA U O MyTAX UX pemeHnda. OQHON 13 Cepbe3HbIX YKOJIOTHuYe-
CKUX HpobjeM Omocdepbl B IIeJIOM ABJSAETCA COKPAIlleHle BUIOB JKMBOTHBIX
U pacreHuii. Vizyuyas OCHOBHBIE IIPUUYMHBI COKPAIEHN OMOJOIMYECKOro pas-
HOOOpasus, BBl y3HAETe O Mepax, KOTOpLIe IpeaAnpuHuMaTcs B Benapycu mis
coxpaHeHUs BULOB. TaksKe B 9TOM IiaBe BEI 60jiee JeTaJIbHO II03HAKOMUTECH C
Kpacuoii xuuroii Pectiyoiuku Besnapych u oXpaHSeMbIMU IPUPOIHBIMU Tep-
PUTOPUAMU — B3al0OBEJHUKAMU, HAMOHAJLHBIMU HAPKAMM, 3aKa3HUKaMU,
pesepBaTaMu.

§ 55. dkonornyeckue npobnembl neca,
CenbCKOro Xo3s1cTBa M ropoga

® BcrnomHuTe, Kakue (baKTOpr OTHOCATCA K aHTPONOreHHbIM.

m Kak Bbl ,qymaeTe? CyLLI,eCTByeT JIN CBA3b MeXAY 3KOJIOrn4eCKnM COCTOAHMEM npupoabl,
300pOBbEM 4eJioBeKa N CTeNeHb BJIMAHUA aHTPOMNOreHHbIX q)aKTOpOB Ha I'IpVIpO,U,y'?

B Bbl y3HaeTe, Kakue 3KONornyeckue npobriembl, CBA3aHHble C AEATeNbHOCTLIO YerioBeka,
XapaKTepHbl AN1s fleca, CeMbCKOro Xo3scTea 1 ropoga.




§ 55. Okonorunyeckre Npobiembl fieca, CenbCKOro Xo3acTea 1 ropoaa

9KojJornyecKue IpodIeMbl COBPEMEHHOTO MUPA MPEACTABIAIOT CePhe3HYIO
OITaCHOCTH s IiaHeThl 3eMJys. Okoso 10—15 % moBepXHOCTU CYIIIH pacia-
xawHo, 25 % mpeacTaBaAOT coboii mactouira. Eciu K aromy go6aButh 3—5 %
IIOBEPXHOCTH, BaHHTOﬁ TpaHCHOpTHOfI CEeThI0, IPOMBIIIJIEHHOCTHIO, 3JaHUAMM
U COOPYKeHUusaMHU, 1—2 % TeppuTopun 3eMJIit, IOBPEXKICHHOM paspaboTKaMu
MOJIE3HBIX MCKOIIAEMBbIX, TO OKAKeTCs, UTO MOUTH II0JOBMHA MOBEPXHOCTU
CYIIM BUIOM3MEHEHA YeJIOBEKOM.

HepanuonaibHasa qesATeJbHOCTD YeJIOBEKA HAHOCUT CePhe3HbIi yIepo mpu-
ponubIM sKocucteMaMm. OHa IpuBesja K MCTOIEHHIO IIOYB U PECYPCOB IIpec-
HBIX BOJ, COKpAII[eHHNIO ILJIOINALU JIeCOB, MCUE3HOBEHUIO BUAOB KUBOTHBIX U
pacTeHuii, rI00aJIbHOMY 3arPA3HEHUI0 OKPYIKAIIIEeHd Cpeabl, MapHUKOBOMY
9(PerTy 1 M3MEHEeHHUIO0 KJImMaTa. ¥y CcyrybJeHne 9TuX IJa00aJbHBIX IIPO0JIeM
CUTHAJIN3UPYET O CEPhe3HOM 9KOJOIMUYECKOM KPU3NCE.

IKoIorNUecKHue mMpoo.aeMsbl jJeca. JlecHble SKOCUCTEeMbI 000TallaloT aTMOC-
(hepy KMCIOPOIOM, IIOITOMY MX II0 IPABY HA3BIBAIOT «3€JEHBIMU JIETKIMU»
miaaHeTsl. Jleca BHITOJMHSIOT BasKHeNIne PyHKIIUYA B 6MOJIOTMYECKOM U T'e0JI0-
TUYEeCKOM KPYroBOPOTAX BEII[eCTB, 0JIarOTBOPHO BIAMSIOT HA KJIUMAT, IIOBBIIIA
BJIAYKHOCTDH BO3AyXa, 3AIUINAIOT IIOYBBI OT 9PO3UMU.

3HaueHue Jieca B JKU3HU YeJIOBEKa MMEET 9KOJIOTUUECKYI0, COI[UATbHYIO U
SKOHOMUUYECKYIO COCTABJAIOIINE. JKO0L02UUECKASL POLb 3aKJIIOUaeTCs B obecIie-
YeHUU BCEro »KMBOT'0 KMCJIOPOAOM 1 00pasoBaHUU OOJIBIIEl YaCTU IMePBUYHOMN
MPOAYKIINY, a TaK:Ke B (D)OPMUPOBAHUU CPEIbl OOUTAHUS IS KMBOTHBIX, I'PU-
00B U MUKPOOPTaHU3MOB. JKOHOMULECKAS POJib Jieca — WCIIOJIb30BaHUeE Jiec-
HBIX PECYPCOB B XO3AMCTBEHHOM JAesATeIbHOCTH. VI3 IpeBeCcuHbI N3TOTABINBAIOT
CTPOUTEJNbHBbIE MaTepPUaabl, OymMary, Medesb, TOILINBO. XBOSA U KOpa epeBheB
CJIYKAT MaTePUAJIOM [IJIsI MHOTUX OTPACJEH XUMUYECKOM IIPOMBIIIJICHHOCTH.
Jlec obecrieumBaeT yesoBeKa MUIEBBIMY 1 JIEKAPCTBEHHBIMU ITpoayKTamu. Co-
YUAAbHAS POJib Jieca 3aKJII0YaeTCsa B TOM, YTO OH ABJIAETCS MECTOM OTIbIXa U
030POBJIEHUS JIIO[ei1, ICTOUHNKOM BJOXHOBEHUS IJISA II0ITOB U XYTOKHUKOB.

JlecHble 30HBI — caMble oOmIupHBIEe HA 3emiie. 1500 seT masan jgeca 3aHU-
Maau 7 MJIPZA ra ILIOIIAAM CYIIY Ha IJIaHeTe, cerogHsA — He 6ojee 4 Mapn ra,
uyto cocraBiaser npumepuo 30 % mosepxuHocTu cymu. Jleca Bemapycu B Ha-
crosiee BpeMs sanumaroT 8,7 murH ra (42,3 % o0Imel oAy rocyIapcTsa).
Okoi0 5,2 % mecHoro (poHAA IPUHALJIEKUT 3alI0BeIHNKAM M HAIMOHAILHBIM
napkamMm. B ycaoBusix Bemapycu 1 ra jgeca B cpefHeM B I'OJ BBIAEJISAET OKOJIO
35 MJIH T KHCJIOPOAA.

Hcue3noBeH1e JIeCOB SBJIAETCSI MHUPOBOI 9KOJOTUUYECKOI mmpobiemoii. 3a
mocaenHue 25 JleT OTMeUaeTCs1 Pe3Koe COKpAallleHune IIOMALN JeCHBIX YTIOIUMA.
OnHa U3 IPUUYNH — H3MEHeHMe IOTOAHBLIX YCJIOBUI B CBSA3U C MOTEIJIeHUEeM
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Pwuc. 92. JlecHble noxapsl

-

e

Puc. 94. MNocapka neca

kaumarta. B DBemapycu cpemHeromorasd
TeMIlepaTypa 3a IIOCJeJHNE ABa JeCATUIIe-
TuA noBbicuaack npumepHo Ha 3 °C. Ilo-
ATOMY OCAJIKU BBHINAZAIOT B OCHOBHOM HE B
BHUJe CHeTa, a B BUJe AOKAA. B pesyabrare
ATOTO Yallle CTaJu HabJomaThbCcAd 3aCyXH,
JlepeBbsA HAUaJW UCIIBITHIBATH HEJOCTATOK
BOJBI y:Ke BeCcHOM. B mTore — MaccoBLIe
yCBhIXaHUsI, BETPOBAJIBI 1 TOPAYKEHUA Jpe-
BeCUHBI Kopoemamu. EKeromHo II0 Bcel
ctpame Tepsercsa mo 20 ThICc. Ta €JOBBIX
aecoB. TakKe ycCTaHOBJIEHO, UYTO CMeHa
XBOUMHBIX JIECOB HA JUCTBEHHBbIE HAaOJIIO-
laeTcs B CBSBU C M3MEHEHMEM KJuMara.

OcTaBaAIOT CBOII HETATHUBHBIN CJem U
TMOKapbl, KOTOPbI€ CBA3AHBI C 3acyxXaMu
B JeTtHuM nmepuon (puc. 92). Iaa Bemapy-
CH XapaKTepHO IIOBTOPEHUE 9KCTPEeMAaJIb-
HBIX ITOKAapPOOHACHBIX Ce30HOB 2—3 pasa
3a gmecatruietrue. E)KeroJHO BO3HUKAET B
cpenaeM 850 JieCHBIX ITOKApPOB, OXBATHI-
BAIOIMX TJIOIIAAL M0 22 THIC. Ta.

OrMmeyaeTcsa POCT HArpy3o0K Ha Jiec-
HbIe DKOCHCTEMBI CO CTOPOHBI UeJOBEeKa.
OcHOBHBIMU (haKTOpPaMU BO3AENCTBUS AB-
JSAIOTCS: BBIPYOKAa, OPaKOHBEPCTBO, IIO-
JKapbl, HCIIOJb30BaHUE JIECHBIX 3eMeJb
IO/ CeIbCKOX03AMCTBEeHHbBIE YTOAbA, IIPO-
MBIIIIJIEHHOE W T'PaKJaHCKOE CTPOUTEJH-
CTBO, 3arps3HeHNe JeCHbBIX MAaCCUBOB IIPO-
MBIIIIJIEHHBIMY (BKJIIOYAS PATUOHYKJIUIBI)
U OBITOBBIMH OTXOJaMU.

B necax Bemapycu mocaenuue 50 jet
exxeroguo BbeIpyOaerca 28—30 Twic. ra

cmeabIx apeBocToeB (puc. 93). Ha BeIpyOaeMbIX MJIOIIAAAX €3KEeroJHO BhICa-
sKuBaercsa mo 20—25 Twic. ra ApeBecHBIX KyJbTyp (puc. 94), a ocrajabHBIE
ILJIOIIALY IIOJBEPTAIOTCA €CTEeCTBEHHOMY 3apacTaHUIO, KaK IIPABUJIO, CO CMe-
HOIi TJIaBHOM JiecooOpasyioreii mopoabl. B pe3yabTaTe IPOUCXOIAT UHTEHCUB-
HbIEe IIPOIIeCCHl CMEHBLI €CTEeCTBEHHBIX JIECHBIX COOOINECTB MCKYCCTBEHHBIMMU.
9TO BeeT K HAPYIIEHUIO HKOJOTUYECKON YCTOMYMBOCTU JIECHBIX 9KOCUCTEM



§ 55. Okonorunyeckre Npobiembl fieca, CenbCKOro Xo3acTea 1 ropoaa

U CHIJKEHHIO OmopasHooOpasusi. B Hacro-
dAllee BpeMs €CTeCTBEHHBIE COO0IIlecTBa
JIECOB COCTaBJIAIOT OKOJIO 52 % , a UCKYyC-
crBeHHbIe — 48 %.

Csrimie 1,7 muH ra jecoB Bemapycu
(25 % umecHoro Qommga) 3arpsA3HEHO pa-
OUOHYKJHUIAMU B pe3yJbTaTe aBapuu Ha
Yepuobbribekoit AIC.

E1re ogta cepbe3Hnasi mpobyemMa JIecoB —
3arpsasHeHre OLITOBLIMU OTXOJaMu. BoJib-
III0M YPOH JIECYy HAHOCUT MYCOP, KOTOPBIA  Pyc. 95. Ceanku Mycopa B necy
BBIBO3SAT B JIECHBIE MAacCCHUBBI JKUTEJIU TO-
pOZlOB, coszaBas TeM caMbIM cBaJkKu (puc. 95). 3a yKazaHHbIe HaPYIIEHUS
3aKOHOAATeJbCTBOM Pecniybauky Benapych nmpegycMoTpeHa OTBETCTBEHHOCTD.

IKoJIornuecKne MpoodjieMbl CeJILCKOr0 X03dicTBa. 3aZaua CeJIbCKOr0 XO-
3dAcTBa — 00eCIeunTh HaceJIeHUe IIPOOBOJILCTBUEM, CHIPbEM JJIA PAJA OTPac-
JIeli TPOMBINILJIEHHOCTH, HaJaAuTh 3KcIopT. Ha cerogHANTHUI qeHb B CeJIbCKO-
X03AMCTBEHHOM ITPUPOIOIIOJb30BAHNY IPOUCXOAUT HapacTaHUe SKOJIOTHYe-
CKUX IIP00JieM, TAKUX KaK XUMUYECKOe 3arpsA3HeHe II0YB U OITyCThIHUBAHUE.

OcCHOBHBIE IIyTU 3arpsa3HEeHUS TOYB — IPUMeHeHNe MUHEPaJLHBIX yaoope-
HUN U mecTunumoB. HebGosbIue m03bI yI0OpeHMUT, UCIOJIb3YEMbIX C YUETOM
0COOEHHOCTEN MOYB ¥ KJINMATUYECKUX YCJIOBUI, CIIOCOOCTBYIOT HOBBIIIIEHUIO
YPOYKANHOCTH CeJIbCKOXO03ANCTBEHHBIX KyAbTyp. HO uacTo mpaBuja BHECEHU
ymoOpeHuii HapymaioTcsa. CucreMaTrnuecKoe BHECEHUE YI00PeHUI B BHICOKUX
03ax, MMOTePU BO BpeMsA TPAHCIIOPTUPOBKY IPUBOAAT K 3arpA3HEHUIO CPEJbI
U OKa3bIBAIOT BJIMAHNE HA 3J0POBhE UeJOBEKA.

INecmuyudv. — cobupaTeTbHOE Ha3BaHUE XMMUUECKUX CPEICTB, UCIOIb3Y-
eMBIX B CEJIbCKOM XO03SHCTBE IJIs1 O0PhOLI C COPHAKAMU, BPEIUTEIAMU U 00JIe3-
HAMU CeJbCKOXO03AWCTBEHHBIX PACTEeHUN.
IIpu mocTusKeHUU OmpemeeHHON KOHIIeH-
TPAIlUU B CEJIbCKOXO3ANCTBEHHBIX KYJb-
Typax IMeCTUIUbI CTAHOBATCA OTMACHBIMU.

OHU MOTYyT HaKaILIUBAThCA B TKAHAX
pacTeHuii, }JKMBOTHBIX U uejoBeKa. Omac-
HOCTL OTPABJIEHUA IMECTUIUIAMU dYepes
MIPOAYKTHI MUTAHUSA U IMUTHEBYIO BOAY CY-
ITeCTBYET AJIA BCETro HaceJeHUA 3eMJIU.

B wmacrosamee Bpemsa pgaa DBemapy-
CH aKTyajJbHa IIpo0JieMa OnYycmuvlHUGA-
Hus 3emenv (puc. 96). 9to mpoucxomur Puc. 96. OnycTbiHMBaHWe 3emenb
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B pe3yJibTaTe HepallnoHAJIbHOTO UCTI0Jb30BAHUSA 3eMeJbHBIX PECYPCOB, MAcCo-
BOTO YHUUTOKEHUS JIECOB U APYTUX €CTeCTBEHHBIX 9KOCUCTEM, YCUINBAIOIIEro-
¢S TEXHOT'€HHOTO 3arpsisHeHus IouB. KpoMe Toro, yBeJIndueHne IIOBTOPAEMOCTH
3aCyIILJIUBBIX TIEePUOAOB Ha fore Besapycu crioco6CTByeT aKTUBHOMY Pa3BUTHUIO
KJIMMAaTHUUYeCKOTr0 ONyCThIHMUBAaHUSA. Ero MpruumnHa He TOJHKO B UBMEHEeHUU KJIU-
MaTa, HO U B MHTEHCHUBHOM MeJIHOpaIlUU 3eMeJb IJs AaJbHEHNIIero ceabCKo-
XO03SIUCTBEHHOT'O IIPOMBBOACTBAa. B HacTodAIlee BpeMa B Bejlapycu MeJInopupo-
BaHo 3,4 muH ra (16,4 %) semenb, us Hux 1,3 MuH ra 6osoT. IIpu sToM OBLIO
U3BATO 0K0JI0 20 MIH M® BOABI. DTO CYIIIECTBEHHO BINAET HA BIAKHOCTD IIPU-
3eMHOTO CJIOSA BO3/IyXa U MOYBBI ¥ MPUBOJUT K U3MEHEHUAM B OMOTE0IeHO3aX.

Jamable Tpo0JeMbl IPUBEIN K HAPYIIIEHNIO eCTECTBEHHBIX YCJIOBUI o0UTa-
HUSI MHOYKECTBA KUBBIX OPraHU3MOB U AMCOAJAHCY B IHUINEBLIX IEIAX.

IJKoJIOTUUECKHEe TPO0JIeMBbI TOpoa. JKOJIOTUYEeCKUE TPOOJIeMbl TOPOJIOB,
0CO0EHHO KPYIIHBIX, CBA3AHLI C UPDEe3MEePHOI KOHIIeHTpaIluell Ha CPaBHUTEIbHO
HeOOJIBIIINX TEePPUTOPUAX HACEJEHUS, TPAHCIOPTA W IIPOMBIILICHHBIX TpPe-
NpuATU, ¢ IpeodpasoBaHueM ITOYBEHHOTO MOKPOBA W OTPAHUYEHHBIM KOJIU-
YeCTBOM 3€JIeHBIX HaCaKIeHUIA.

B ropogax morpebJiernue mpecHoU u muTheBoi BoAbl B 10 pas GoJibIlie B pac-
yeTe Ha 1 yeI0BeKa, ueM B CeJIbCKUX paiioHax. O0'beM CTOUHBLIX BOJ JOCTUTAET
1 M® B CyTKH Ha OZHOTO YeslOBeKa. BOLOEMBI, PACIIOJIOKEHHBIEe B TOPOACKOIT
MEeCTHOCTH, 6oJiee 3arpsasHeHHbIe. [[0aTOMY IpaKTHYeCKHU BCe KPYIIHBLIE TOpoaa
UCHBITHLIBAIOT Ae(UIIUT BOJHBIX PECYPCOB, U MHOTHE M3 HUX IMOJYYAIOT BOILY
U3 yAaJeHHBIX NCTOUHUKOB.

ATmochepa Hag KpymHBIMU ropomamMu comep:kuT B 10 pas OojbIlie aspo-
30Jeii 1 B 25 pas 0oJbIlle ra30B, UeM HaJ CeJbCKuMHu paroHamu (puc. 97).
ITpu sTrom 60—70 % rasoBoro sarpssHeHUA JaeT aBTOMOOUJIbHBINA TPAHCIOPT.
Hapsny ¢ sarpssuenunemM aTMocepbl OTPUIIATEILHO CKA3bIBAIOTCA HA 30POBLE
YyeJI0BeKa B IOpoJax BUOpaIus, IIyMo-
BOE€ U CBETOBOE 3arps3HEeHUs.

OrpoMHbIe pPeKJIaMHBIE BBIBECKH,
OCBeIl[eHle CTaJHOHOB U IPYTIUX 005-
€KTOB CIIOCOOCTBYIOT OOPa30BaHUIO Ha
ropofaMy TAaK HAa3bIBAEMbBIX «CBETOBBIX
KYIIOJIOB», CBET KOTOPBIX PAcCemnBaeT-
ca B armocdepe. CBeToBoe 3arpssHe-
HUe IPUBOAUT K M3MEHEHUI0 OMOPUT-
MOB KHBBIX OPTaHM3MOB, HapPYIIIaeT
CYTOYHBIA PUTM PacCTeHUU, BHI3HIBAET
CHUKEeHMEe UMMYHUTeTa Y JIoIeil 1 co-
Puc. 97. 3arpsasHeHne atMocdepbl B ropojax KpaiaeT HPOAOIKUTEIbHOCTD JKU3HU.
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Eiie ogua cepresHas mpobJema ropofoB BO MHOTUX CTPAHAX MUPA — YTU-
Jau3anus oTXonoB. Bemapych — He MCKJIOUeHMNe. EiKerogHo Ha TePPUTOPUU
cTpaHbl o0pasyercs 0oJiee 3 MaIH T mycopa. C KayKIbIM rogoM sTa mudpa pac-
Ter. Cpesu Mycopa MHOTO CHMHTETHUYECKUX MAaTepHUajoB — IjaacTMmacc. Taxue
OTXOJbl MEIJIEHHO OKHCJISIOTCS W paspyllarTcs. BpeMs MX pasIoKeHUs —
mecaTKu jeT. I[asa Toro uToObl JUKBUAUPOBATE IPOOIeMbl B chepe mepepadbor-
KU Mycopa, IIPaKTUUYeCKN BO BCeX KPYIIHBIX IOPOJax PecHnyOJuKU Cpegu Hace-
JIeHUS BeJleTCs aKTUBHASA IpoIaraHaa pasaeabHoro coopa oTxomoB. @yHKI[NO-
HUPYIOT CIIEIUAJN3NPOBAHHELIC IPEeAIIPUATISA, 3aHNMAIOIecs COPTUPOBKOIM.

3arpssHeHNne ropoJOB MOXXHO YMEHLIINTL, MOAEPHUSUPYSA AEeHCTBYIOIE
MIPOMBIIILJIEHHbIE Y X03SIUCTBEeHHO-ObITOBbIE 00BEKThI, OOHOBJIAA aBTOMOOMJIb-
HBIA TPAHCIIOPT, IPOAYMBIBAA FOPOACKYIO ILJIAHNPOBKY, BKJIIOUAOIIYIO PAI[1I0-
HaJbHOE pasMellleHNne JKUJLIX W IIPOMBIILICHHBIX 30H.

s M

B [MoBTOpPUM rnaBHoe. B coBpeMeHHOM MUpPE CYIIEeCTBYET P d9KOJOrrye-
CKHUX MIpPO0JIeM, KOTOPBIe CBSIBAHBI C SKCILIyaTal[leil YeJI0BeUYeCTBOM IIPH-
POIHBLIX PECYPCOB: 3aTrpPsa3HEHNe aTMOC(ephl, UCTOIIeHNe TOUYB 1 PECYPCOB
IIPECHBIX BOJ, NCUE3HOBEHNE BUOOB JKMBOTHLIX U pacTeuuii. K coBpeMeH-
HBIM SKOJIOTMYECKUM IIPO0JieMaM Jieca OTHOCSTCS: COKpAaIlleHue IIJIOIA-
IV JIeCOB M3-3a M3MEHEHUs KJIMMAaTa, BEIPYOKU JePeBbeB, JIECHBIX IT0XKAa-
POB, MCIIOJIB30BAHUSA JIECHBIX 3€MeJb 110 CeJIbCKOX03ANCTBEHHBIE YTOIbs,
IPOMBIIILJIEHHOTO ¥ T'PasKIAaHCKOTO CTPOUTENLCTBA. He MeHee BaKHBIMU
mpobsieMaMu Jeca SABIAIOTCS OPaKOHBEPCTBO U 3arpsA3HEHUE JIECHBIX Mac-
CHUBOB OBITOBLIMHI OTXOZaM’. B CEIbCKOXO03ANCTBEHHOM MIPUPOIOIIOIb30-
BAHUU CYIIECTBYIOT TaKue SKOJIOTMUYECKMEe IIPO0JeMbl, KaK XHMHUECKOoe
3arpsAsHeHre II0YB MeCTUI[UIaMI 1 M30bITKOM MHHEPAJbHBIX YIOOPEHMUI,
OITyCTHIHMBAaHUE 3eMeJb. JKOJOTUUYECKUE ITPOOJIEeMbl COBPEMEHHBIX TOPO-
OB CBA3AaHBI C UPE3MEPHOM KOHIIEHTPAIlMell Ha CPABHUTEIbHO HeOOIbIIINX
TePPUTOPUAX HACEJIeHNSI, TPAHCIIOPTA M IIPOMLIIIJIEHHBIX IIPEIIIPUATHHN,
yTHUIN3AIell OTXO40B, OTPAHNYEHHBIM KOJHNYECTBOM 3€JIeHBLIX HacaKie-
HU. YXYOIIeHe KauecTBa OKPYsKaIoIlell cpeabl CKa3hbIBAETCA HA 3I0PO-
Bbe UeJIOBeKa M YCTOMUYMBOCTU dKOCHCTEM.

? MNpoeepum 3HaHuA ]

Knroueble Bonpockl. 1. Mepedncnute skonornyveckne npobnemsl fneca. 2. Kakve akonoru-
Yyeckune npobnembl akTyanbHbl AN cenbckoro xossnctea? 3. OT Kakux (hakTOpoB 3aBUCHAT
3Kosiornyeckme npobnemsl ropoga?

CnoxHble Bonpockl. 1. MNpennoxute HanpaeneHWst OESTENbHOCTM MO CHUXEHUIO U MUHWUMU-
3aUuMM MPOLECCOB OMYCThbIHMBAHUA 3eMenb. 2. Kakue nyTv pelleHust npo6riembl 3arpsisHeHus
OKpYy>XatoLLieid cpefibl aBTOTPAHCMOPTOM Bbl MOXETE MPEASIOKUTH?
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§ 56. MpuuunHbl yTpaThl 6GUONOrMYEcKoro pa3Hoobpasus

B BcnomHute LapcTtBa XMBbIX OPraHM3MoB, TWUMbI B3aVMOOTHOLLEHUA XXMBbIX opraHM3moB
B 3KOCuUcTemMax.

B Kak Bbl gymaete? OT 4ero B NepBylo o4epelb 3aBUCUT CTabUNbHOCTb 9KOCUCTEMbI?
B Bbl y3HaeTe 0 Mpu4MHaXxX CHUXKEHWUs GMONOrM4eckoro pasHoobpasms.

Buopasnoo6pasue — COBOKYITHOCTh BCEX BUIOB OPTaHU3MOB, OOUTAIOITNX
Ha 3emue. B HacTosIee BpeMs Ha IJIaHETe, 10 JAHHBIM Psla HCCIegoBaTe e,
HacuuTtksiBaercs npumepHo 500 Twic. BumoB 6axrepuii, 300 Thic. BumoB rpuboB,
500 TbIC. BUAOB pacTeHUIl W OKOJIO 1,5 MJIH BUIOB KMBOTHBIX. PaHee oTMe-
Yajoch, UYTO OMOpPa3HOOOpasue ABJIAeTCA OJHUM U3 BaXKHEHUITUX IToKasaTee,
o0ecIIeunBamIUX YCTONYUBOCTh AKOCUCTEM U 01ocdepsl B 11eioM. deM 00JIb-
I1ee YMCcJ0 BUAOB BXOJIUT B COCTAaB 9KOCUCTEMBI, TeM OHAa 0ojiee yCTOMUYMBA U
cTabuabHa. BoIMupanue BUIOB €CTECTBEHHBLIM IIYTeM AOBOJBHHO IJIUTENbHBIH
nporiecc. ITaseoHTONIOTUYECKHE JaHHBIE YKA3bIBAIOT, UTO CPEeAHAS CKODPOCTh
BBIMHUPAHUS COCTABJIAET MpuOaAu3uTeabHo 1 Bug B cTosmerne. OQHAKO B TIOCJIE-
Hee BpeMs M3-3a IesATeJbHOCTH YeJIOBeKa U PAJa AIPYTruX OIPUUYUH HAOJI0gaeT-
csI IPOIlecC MHTEHCUBHOTO 1 OBLICTPOT'O MCUE3HOBEHUS BUOB *KUBBIX OPraHus3-
MOB. OTO BBIBBIBAET Pa3pyIleHUe IIEJbIX dKOCUCTEM.

3a mocuenuue 400 jer ¢ auma 3emMJu, 0 HEKOTOPLIM JAaHHBIM, HMCUYE3JI0
107 BUIOB U IOABUIOB MJIEKOHHTAMINX, 160 BumoB m moaBumoB mTui. Ilo
maHHbIM MeXIyHapoIgHOTO CO03a OXPaHbI MPUPOALI, HA I'PAHU NCUE3HOBEHUS
HaxomaTcsa 11 167 BumoB :KuBOTHBIX U 5714 BumoB pacteHuii. B Benapycu B
STy KaTeropuio moIa aioT IIOUYTH TPETh BUAOB JUKUX KUBOTHBIX. [Io mporaosam
YUEeHBIX, €CJIU TEMIIbI BBIMUPAHUA COXPAHATCS Ha TAKOM Ke ypoBHe, K 2100 r.

MOTYT OBITH YTEPAHBI % BCeX BUJOB OPTaHU3MOB, HacCeJAIONUX maaHery. Ha
r100aJIbHOM YPOBHE MOTYT mcue3HyTh 13 % Bcex Bumos mruil, 41 % amdu-
6uit, 26 % MJIEKONUTAIOIINX. OTO MOYKET IPUBECTU K 6uochepHOMY KPUBUCY.
Ha BoccranoBienue 6mopasuHoobOpasus Omocdepbl moTpedyercsa 5 MJIH JIeT.

B Benapycu, kak u B Ipyrux cTpaHax, OMopasHooOpasue 3aBUCUT OT CO-
CTOSHUS €CTEeCTBEHHBIX 9KOCHUCTEM: JeCOB, 00JI0T, 03eP, — KOTOPbIe 3aHUMAIOT
okoJi0 50 % TeppuTOPUU CTPAHBI.

B HacTosI11€€ BpeMSa OCHOBHBIMY IPUYNHAMU COKPAIIeHNU OM0JIOTUUECKOT0
pasHOOOpas3usa ABIAIOTCA: HAPYIIeHWe U 3arpssHeHre cpeabl OOUTaHUs, Upes-
MepHOe HmoTped/ieHre n OPaKOHbEPCTBO, AKKJINMATU3AIUA YUY KEePOLHBIX BUIOB.

Hapyurenue cpeabl 0OMTAHUA MOYKET OBITH CJIEJCTBHEM KaK aHTPOIIOTEH-
HOTO BoO3jelicTBuA (BbIpyOKa JIeCOB, OCyIlleHHWe 0O0JIOT, pacIallika cremneil u
IeJUHHBIX 3€MeJib), TaK U €CTeCTBeHHBIX HPUUYNH.
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» 310 MHTepecHo. IIpokaagka razonpoBoga 0e3 yueTa MUTDAIUU OJIEHEH B TYH-
Ipe IpuBesia K TOMY, UTO KMBOTHBIE CTAJIN COMBATHCA Iepe] TPy6oil B OTPOMHEBIE
craga, 1 HUYTO HE MOIJIO UX 3aCTaBUTh CBEPHYTH C BEKOBOI'O IIyTH. B pesyabTare
OTUOJIM MHOTHE THICAYM JKUBOTHBIX.

3a mocaenume 100 et B Benmapycu Ha-
OJroflaeTcs YCTOMYMBBIN POCT TeMIIEPATypPbhI
BO3AyXa B PA3JIMUYHBIX palioHaX PECIyOJUKH.
B cBsA3HM ¢ 9TUM UAET ecTeCTBEHHAS 9BOJIOIU-
OHHadA cMeHa BUAOB (iopbl U ayHbl. IIpouc-
XOIUT OTCTYILJIEHE JiecoB Ha ceBep. Ha cMeHy
UM BCe aKTHBHee Ha TeppuTopuio Benapycu
IPOHUKAIOT CTeIHasA PAaCTUTEJIbHOCTb U CO-
IIyTCTBYIOIIIME BUbI JKUBOTHBIX. Tak, HAIIpuU-
Mep, HabJoaeTcs COKpallleHre YNCIeHHOCTH
Oesioit KyponaTku (puc. 98) us-3a moABJIeHNA Ha TeppuTOopun Besrapycu HOBBIX
BUJOB IITHUI], TUITUUYHBIX IJIS CTEITHOM U JIECOCTEITHO 30HBI.

JdpyrumM mpuMepoM MOMKET CJIY:KUTL PacIIpocTpaHeHUe OOJbIINOoi Oesoit
namau (puc. 99), KoTopas BBITECHSET CepyIo ITaILIio.

3arpasHeHue cpenbl. BeeacTBre 3arpA3HeHUA MPUPOLHON cpebl P BU-
OB »KHBBIX Opramm3MoB Imormbaer. MbI y)ke roBopujm 00 5TOi IIpobJeme.
HanomHuM, uTO mpuMepamMu 3arpA3HEHUA CPeJbl OOUTAHUSA OPraHU3MOB MO-
TYT CIYKUTH BHIOPOCHI IPEATIPUATUH U aBTOTPAHCIIOPTA, 3arpsi3HeHre BOTHO-
00JIOTHBIX YTOAUM CTOYHLIMU BOJAMHU, MECTUIIUIAMU, HEPTHIO, HePTEIPOIYK-
TaM’ U IPYTUMU TOKCUYECKUMHU BeIeCTBAMU.

YpesmepHoe IOTpPeOIeHHEe — 3TO UBBATHUE KUBOTHBIX U pPaCTEHUN
U3 TPUPOMHON CPebl AJA PA3JIUUYHBIX Iejell (MUINeBBhIX, X03ANCTBEHHBIX,

Puvc. 98. benas kyponartka

B

Pwvc. 99. Benas n cepas uanim
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MegunuHCKNX). Taxk, HaIIpuMep, MHOTHE JeKapCTBa IIPOU3BOAATCI U3 JUKO-
pacryiux pacreHuii. OJHAKO 5TOT cIoco0 MaJONPOAYKTUBEH, IO3TOMY BO
MHOT'UX CTPpaHaX OCYIIECTBJIAIOT KYJbTHBHPOBaAHNE N BbIPAaIllIBaHNE JIEKap-
CTBEHHBIX paCTeHI/Iﬁ Ha IIJIaHTaIuAX.

BpakonbepcTBO — 5TO HE3aKOHHBIE AEHCTBUS IO J00bIUE, YHUUTOKEHUIO
IUKUX "KUBOTHBIX WM PACTEHUM, HAPYIITAIOIe 3aKOHOAAaTeJIbCTBO O 3aII[UTe
U oXpaHe OKpy:katorieii cpeabl. K OpakoHbePCTBY OTHOCUTCSA 0XOTa M PhIOHASA
JIOBJISI B 3alIpPeIlleHHBIX MeCTaX MM 3allPeleHHbIMU OPYAUIMU U CIIOCOO0aMMU.
HeszakoHHBIMU SBJISIOTCS OXOTA B 3allpeTHOE BpeMs roja Wju 0e3 CIelnab-
HOT'0 paspelleHnsi, OTCTPEJI 1 OTJIOB JKMBOTHBIX, 3aHECeHHBIX B KpacHyio KHU-
ry, cO0p AuIl U Iyxa IITHUI], padopeHue rues], Hop. Takike OPaAaKOHBEPCTBOM
cumTaeTcs BhIpyOKa Jeca, cOOp pPacTUTEIbLHOTO ChIPhA 0€3 COOTBETCTBYIOIIErO
pasperienusa. B saBucuMoCTH OT Mephl HAaHECEHHOTO yIepOda OpaKoOHbEPCTBO
CUHuTaeTCad aJMUHUCTPATUBHBIM IIPDOCTYIIKOM HMJIN IIPECTYILJIEHNEM.

B Bemapycu B Hosi6pe 2014 r. Betynua B cuay 3akoH Ne 197-3 «O BHe-
CeHUM M3MEeHeHWiI M MOIIOJHEHUHN B HEeKOTOpble KojeKchl Pecnyonuku Beia-
pycb». OH KacaeTcs yCUJIeHUS Mep OTBETCTBEHHOCTH 3a IIPABOHAPYIIIEHUS B
cepe OXOTHI U PHIOOJOBCTBA, B CBSI3U C UeM BBeIeHa 0oJjiee cepbes3Has aj-
MUHHCTPATHUBHAS W YrOoJIOBHAS OTBETCTBEHHOCTh 34 HE3aKOHHLIE NesSTHUS B
cdepe OXpaHBI 1 HCIIOJb30BAHUSA KUBOTHOrO Mupa. Ho, HecMOTps Ha 3aKOH,
OTMeUaeTCs CHIUMKEHNE UMCJIEHHOCTH PAAA IMPOMBICJIOBLIX BUIOB JKUBOTHBIX.
Takas cuTyamnus xapakTepHa He TOJLKO s Bemapycu.

B JKHUBOTHOM MHDPeE CyIIeCTByeT CaMOpPeryjadnudad YNCJIeHHOCTU OTAE/JIbHBIX
BHUIOB 3a CUeT OMOTHYECKUX B3aMMOOTHOIIEHNI. BMeIaTeabCTBO UejloOBEKa
HapyIIIaeT 3TOT Hpoilecc. PeryaspHbI OTCTPEJ BOJIKOB BO MHOTMX OXOTHUUBUX
X03s1cTBax Besapycu mpuBes K POCTY, a 3aTeM K YMEHbBIIIeHUIO YNCJIEHHOCTU
JIOCEH! 1 OJIEHEH BCJIeICTBUE UX I'mOeiiy 1n3-3a 00Jie3Hel 1M OCJIa0JIeHUS IIOTOM-
cTBa. V3BeCTHO, UTO BOJKU BBIMOJHAOT QYHKIINIO CAHUTAPOB Jieca, TaK Kak
yOMBAaOT B MEPBYIO ouepenb OOJBHBIX U OCJIAOJEHHBIX JKUBOTHBIX, OCYIIECT-
BJIsSIS OMOJIOTUUYECKYIO BHIOPAKOBKY.

B pesynbTaTe upesMepHOro morpebieHnsa 1 OpaKOHbEPCTBA Ha 3eMJie YiKe
HaBCerJa MCUe3JiN: TYpP, TaplaH (AuKas eBpoIleiicKas JoIlanb), KOpoBa MOP-
ckad (cTessiepoBa), rarapka 6ecKpalias, roay0ob cTpaHcTByomiunii. CoxpaHeHue
OuopasHo00pas3usa — BasKHeNINAas 3ajjaua BCero MHPOBOTO COOOIIIeCTBa.

AKKINMAaTH3AIUA YYSKEePOTHBIX BHUIOB. AKkkaumamusayus — IIPOIECC
HpI/ICHOCOﬁjIeHI/IH JKUBBIX OPraHM3MOB K HOBBIM YCJIOBHUAM CYIIE€CTBOBaHMUA
u3-3a U3MEHEeHUA MeCT oOuTaHusA. B mocieqHue MecsATHUJIETUS B CBI3SU C aK-
TUBHOU XO3SIMCTBEHHOI IeATeJbHOCThIO UeJIOBeKa Ha TeppuTopuio Bemapycu
MIPOHUK IIeJbIH PAL BUJOB, KOTOPBIE UYKePOAHEI AJA (hayHbI U (PJIOPHI HaIIe
CTPaHBbI. BTI/I BUIbI XOPOIIIO HpI/ICI'[OCO6I/IJII/ICI: K JKU3HU B HAIIUX KJINUMATWU-
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yecKuX ycjaoBuax. IIporecc ux aganranuu
3HAUUTEJBHO YCKOPUJICA B CBA3U C TIJIO-
0aJIbHBIM M3MeHEeHHEeM KJIUMaTa U yBeJIu-
YeHNMeM TPAaHCIOPTHBIX ITOTOKOB. B HacTos-
1ee BpeMs Uy:KepPOJHbIe BUABI IPU3HAHBI
r100aJbHOI 3KOJIOTUYECKOI mpobeMoii ¢
HETATUBHBIMHU IIOCJIEJICTBUAMU DKOJIOTHU-
YEeCKOT0, S9KOHOMUYECKOI'0 M COI[MAJIHLHOTO
xapaxkTepa. [lo 3aKJIOUEeHUAM MeEXKIyHA-
POAHBIX OSKCIEPTOB, YYKEPOAHBIE BUIBI
ABJIAIOTCS BTOPO# IO 3HaYmMMOCTHU (mocje
QHTPOIOTEHHOTO 3arpPA3HEeHUA) MPUIYNHOMN
BBIMUPAHUA ab0pUTeHHBIX BUIOB. OHU CIIOCOOHBI HE TOJBKO BHITECHATH MECT-
HBbIE€ BUJBI, HO U BUJOUBMEHATH IIeJIble 9KOCUCTeMbI. TaKkme BUAbI HA3bIBAIOTCA
UHBA3UBHBLMUL.

HawuboJsiee u3BeCTHBIMU NpPUMEPAMU HETATUBHBIX IOCJEACTBUUA aKKJIU-
MaTH3alUN YY:KEePOAHBIX BUIOB MOYKHO HA3BaTh IIOABJIEHNE KOJOPAACKOTO
)kyka B EBpome m Kposmka B ABcrpanuu. B Bemapycu B XX B. ToKe ObLIa
AKKJMMAaTU3UPOBaHA aMepUKaHCKasa HOPKAa, KOTopad IPaKTUYEeCKU BbITECHU-
Ja a0OPUTeHHYIO eBPOIEHCKYI0 HOPKY. [pyruM TaKUM IIPUMEPOM SBJISETCS
eHOTOBUAHAA cobakra, saBedenHasa u3 Kwumraa (puc. 100). IroT BuA X0opoIIo
aarTUPOBAJICA K HOBBIM YCJIOBUSAM, Hauasl OBICTPO PA3MHOKATBHCS, Bblegas
KJIaQKW THE3AAIIUXCA Ha 3eMJe ITUIl, OKKYIUPYSA HOPHI JUC U 6apCYKOB.
Bosee Toro, eHoroBuaHaA cobaka cTajla OMHUM W3 OCHOBHBIX IIEPEHOCUUKOB
CMepTeJbHO OIMACHOTO BUPYyca OeIeHCcTBa.

AHaslornyHasa CUTYaIN CJIOMKUIIACH U C 3aBe3eHHBIM B Bestapycs A1 X031 -
CTBEHHOTO MCIIOJb30BaHUA (KaK KOPM JJIA KPYITHOTO POTaToOro CKOTa) PacTeHu-
eM — OopireBuKoM COCHOBCKOTO. OTO MOIIIHOE C IITMPOKMMU COUHBIMU JINCThS-
MU pacTeHUe ceMeiicTBa 30HTUUYHBIX CTAJIO
BBITECHATH JpPyrHe TPaBAHUCTHIE pacTe-
HUA W 00pasoBBIBATH 3apPOCJU IIOUYTHU B
yejgoBeuecKkuii poct. Kpome Toro, Oopiie-
BuK COCHOBCKOTO IIPE/ICTABJSET PEATbHYIO
YI'PO3y 3J0POBBIO, & MOPOI U KUBHU UeJO-
Bexka (cMm. c. 79). 3osoTapHUK KaHAACKUN
(puc. 101) Tak:ke ABIAETCA UYIKEPOTHBIM
WHBa3WUBHBLIM BUJIOM AJA Benapycu.

B wmacrosamiee Bpemsa B PecnybOauke
Benapyck BakKoHOZATeJNbLHO 3alpenieHO
HIPpOBOAUTE IIPpETHAMEPEHHOE BCEJICHNE Pyc. 101. 30/0TapHUK KaHafACKUi

Puc. 100. EHoToBMAHas cobaka
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YY;KEepPONHBIX BUAOB. Benb mcuesHOBEeHUWE BUAOB — OJTO HEBOCIIOJHUMAS IIO-
Teps s 6uochepsl. Ceituac B Beslapycu HacuuThIBaeTcsA MOpAgKa 35 UysKe-
POAHBIX BHUIOB KMBOTHBIX U 306 BumoB pacreuuii. Hambosee arpeccuBHBIE
U BPEIOHOCHBIE M3 HUX, HAHOCAIINE HKOJOTHMUECKUU WMJIM SKOHOMUYECKUI
yiiep6 abOpUTeHHBIM IIPEeCTABUTENAM (hayHbI, 3aHECEHbI B UepHYI0 KHUTY
VHBa3WUBHBIX BUIOB JKUBOTHBIX Besapycu. K HUM OoTHecu eHOTOBUIHYIO CO-
0aKy, aMepHKaHCKYI0O HOPKY, (papaoHoBa MypaBbs, 0a00UeK KaIlITaHOBOTO U
JIUTIOBOTO MUHEPOB, PBHIOY I'OJOBEIIKY-poTaHa (Mau 6bIYKa aMypCKOTO).

B PecnyOsivke Benapych ecTh MO3UTHBHBIE IIPUMEPHI MEPOIPUATUNA MO
coxpaHeHUI0 OmopasdHoobpasus. IX pesysibTaToM ABJIAETCS PACIPOCTPAHEHUE
10 TEPPUTOPUM CTPAHBI, a 3aTeM U 3amnanHoii EBponbl jebeqa-muinyHa, rycs
ceporo u OaxJjaHa GOJIBIIIOTO, a TaKyKe BOCCTAHOBJEHUE IONYJAIUU 3yOpa
eBpomeiickoro. YucieHHOCTh 3yOpoB B Benapycu B HacTosIllee BpeMs caMmas
6osbiass B mupe — 6Gosiee 1600 ocobGeit. T mpuMephl MOKA3LIBAIOT, YTO Ue-
JIOBEK CIIOCOOEH ITOJIOMKUTEJIBbHO BIUATH Ha BUAOBOI COCTaB (DJIOPHI U (DAYHHI.

s M

B lMoBTOpUM rnaBHoe. BuoJsornueckoe pasHOOOpasue BUIOB ABJIAETCS
Ba)KHBIM IIOKAas3aTejieM, 00eCIeuMBAIOIUM YCTOMUYMBOCTh 9KOCHUCTEM U
ouochepsl B 1esoM. OCHOBHBIMKM MPUUMHAMU COKPAIIEHWS OMOJIOTHYE-
CKOTO pasHoo0pas3msa MOKHO CUMTATh: HAPYIIIeHUE U 3arpsasHeHue Cpenbl
00MTaHUs, Upe3MepPHOe IMOTpedIeHe U OPaKOHBEPCTBO, AKKJINMATHI3AIIIIO
Jy:KEePOAHBIX BUAOB. B HacTosliee BpeMsa B Besapycu moa yrpo3oi ncues-
HOBEHUS HAXOAUTCS IIOUTH TPETh BUJIOB AUKUX KUBOTHBLIX 1 PACTEHMIH.

? MMposepum 3HaHUA }

Kntouesbie Bornpockl. 1. OT yero 3aBucut 6uopasHoobpasme? 2. Kak 0eaTenbHOCTb YenoBe-
Ka BNusieT Ha 6uopasHoobpasne? lMpueegute npumMepsl. 3. Kakue Buabl 1 NoYeMy Ha3bIBaKOT-
Csl MHBa3MBHbIMU? [prBEaUTE NPUMEpPBLI MHBA3UBHbLIX BUOOB XWMBOTHbIX B Benapycu.

CnoxHble BOMPOCHI. 1. ﬂoqemy y4€eHble CHUTaKT onacHbIM Ond 4esioBeka COKpalleHune BU-

JOBOro MHOroo6pasus akocuctem? 2. lNoyeMy BaxHO COXpaHsTb 6uopasHoobpasve 3emnn?

§ 57. Nytn coxpaHeHus 6Mopa3Hoo6pa3ms

B BcnowmHute, kakue MeponpuaTnuAa C Lenibio OXpaHbl NpUpoabl NPOBOAATCA B Ballem pa|710He.

m Kak Bbl aymaete? MOXeT nn [OeAaTeNlbHOCTb YenoBeka 6/1aroTBOPHO BAMATbL HA COCTOsIHME
npupoAbl U Ha 6MoNorMyeckoe pasHoobpasve BULOB?

B Bbl y3HaeTe O MeponpusaTMsX, MPOBOAMMbIX Ha YPOBHE rOCy#apcTBa, MO COXPaHEeHMIo
6ropasHoo6pasuns.




§ 57. NyTn coxpaHeHns GuopasHoobpasus

CoxpaHeHue 6MOpa3sHOOOpPA3UA YKUBBLIX CUCTEM Ha 3eMJie — HeobXommmoe
yCJIOBUE AJIS BRIXKMBAHUS UeJIOBEKA M yCTONYnBOTO passurus ouochepsi. Cpe-
U OCHOBHBIX 9KOJIOTHYECKUX IIPOOJIEM COBPEMEHHOCTH 0CO00€e MEeCcTo 3aHUMa-
eT COKpallleHre pasHoo0pa3us BULOB U SKOJOTMUECKUX cucteM. [Ipuposubie

9KOJIOTNYEeCKHNe CHUCTEMBI IIOJTHOCTHIO M3MEHEHBI Ha % JacTu CyIIn.

[ia perieHuss 9TOH raobanbHOUN mpobiaeMbl b mioHa 1992 r. B Puo-gme-
Kaneiipo (Bpasuausa) Oblia mognucaHa KoHBeHIIMA O OMOJIOTHUYECKOM pas-
HOoOOpasuu. Ee menaMu SBIAIOTCS COXPaHeHNe BUIOB KHUBOTHOTO U PACTU-
TeJLHOTO MUpPA U YCTOHWUYMBOE WMCIIOJb30BaHME KOMIIOHEHTOB Omochepsni. Be-
Japych Obliaa B umcie 145 cTpaH, KOTOpbIe MOAMIUCATIN SAHHYIO KOHBEHIIHIO.
B 2010 r. B Pecnyoauke Benapych 6blia pasdpadorana CrpaTeruss mo coxpa-
HEHUIO ¥ YCTOMUYMBOMY MCIIOJIB30BAHUIO OMOJIOTMYECKOTO pasHooOpasmsa Ha
2011—2020 rr. u muaH gelictBuit K Heil. [lanHaa Crparerusa HampaBJeHa Ha
JOCTHKEeHMe TPeX OCHOBHBIX Iieseii:

® T1mpefoTBpAIlleHNe COKPAINeHUsS YKUCJIEHHOCTH BUAOB AUKUX *KUBOTHBIX U
IUKOPACTYIIIUX PACTEHUH, MJIOIAAN UX O0OUTAHMS 1 IPOU3PACTAHUS; BOC-
CTAHOBJIEHUE YNCJIEHHOCTH PEIKUX U HAXOAAIIUXCS 0] YI'PO30H MCUe3HO-
BEHUS BUAOB IUKHUX JKMBOTHBIX M JUKOPACTYIIUX PACTEHMUIA;

® 110Jb30BaHIE OMOJIOTMUYECKUM pPasHooOpasmeM TaKKUM 00pas3soM 1 TaKHUMU
TeMIIAMHM, KOTOPbIE He IIPUBEAYT K €ro MCTOILEHNIO 1 MIO3BOJIAT COXPAHUTH
CIIOCOOHOCTH YIOBJIETBOPSATh SKOHOMHUUECKNE, 9CTeTUUeCKUe U IPyrue mo-
TPEeOHOCTH HBIHEITHEero M OyAYINX IMOKOJeHUIT;

® [oamepsKaHNe BOCIPOM3BOAAIINX BO3MOMKHOCTEl Omnocdephl, obeciieueHmne
PErvOHAJIBHOTO U TJIO0AJBHOT'O 9KOJIOTUUYECKOTO PABHOBECHUS B YCJIOBUAX
BOBMOJKHBIX KJINMATHUYECKUX M3MEHEHU.

Pemenne mpo0iemM coxpaHeHus OmMopasHooOpasua. Ilnam meificTBuii, co-
raacuo Crpareruu, BKJIOUYaeT 0KoJao 90 MepoupusaTuii mo oxpame 6mopasHo-
00pasusi, B OCHOBE KOTOPBIX JIEKAT JBA IIOAX0MA: MOIYJISINOHHO-BUIOBON U
9KOCUCTEMHBIMH.

Ionynayuonno-6ud060i ONXOL 3aKJII0OUAETCA B CO3TAHUU IIepeuHeil uc-
ye3amimunux U MaJIOYMCJIIEHHBIX BUJO0B paCTeHI/Iﬁ " KHUBOTHBIX, IIOJAJIEKAIIINX
oxpase. ITH BUABI 3aHOocATCA B Kpacuyio Kuury Pecny6iunku Benxapycs.

Eimte oavH myTh peanmusanuy MONYJIAIMOHHO-BUIOBOTO IIOAXO0JA — pas-
BeeHNrne PeJKNX M HCUYEe3aINUX MHUBOTHBIX B 300IIapKaX M CIIeMaJbHBIX
MATOMHUKAX, 4 PacTeHU# — B GOTAaHMYECKHUX CalaxX C IIOCJEAYIOIUM BO3-
BpaIleHWeM pPasMHOKUBIIErocs BuUAA B IPUPOAHYIO cpeny. Hampuwmep,
3y0Op eBpoIelicKkuii, K Hadaay 380-X IT. IPOIILJIOr0 BeKa COXPAHUBIIIMH-
CA TOJBKO B HEBOJIe, OBLLI YCIEIIHO PA3MHOXXEH B 3allOBeJHUKAX IIPU
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IOJIYBOJIBHOM COJEP)KaHWM M 3aTeM BBIIYINEeH B mpupony. Ilpm srom, mo-
CKOJIBKY [JI BOCCTAHOBJIEHUA BHUAA MCIOJIb30BAJIN CKPEIUBAHNE C OJU3KUM
BUIOM — OMB0HOM aMePUKAHCKHM, OBLIO MOJYYEHO MOCTATOUHOE KOJIUUe-
CTBO TMOPUIHBIX JKMBOTHBIX, COCTAaBUBIINX OCHOBY cTaza 3yopoB Kasxas-
CKOro 3amoBegHNHKA. B BesloBeCKOI mylle sKUBYT TOJBKO UMCTOKPOBHBIE
3yOpHI.

s M

» 310 MHTepecHo. B Oxckom Guocheprom 3anmoBenuuke (Poccusa) Bemercsa pabo-
Ta IO BOCCTAHOBJIECHUIO UYMCJIEHHOCTH CTEPXOB — OeJbIX sKypaBieii. EixxerogHo B
9KCIEeIUITUAX B TYHAPY 300J0TU COOMPAIOT AHIA B MX THe3Jax. IITHUIBI 0OBIYHO
OTKJIAZBIBAIOT IO ABA AHIla, XOTA BRIKAPMJINBAIOT TOJHKO OZHOTO IITEHIA. Y UeHbIe
MOCTABJISAIOT COOPAHHBIE SIla B CIEMUATbHBIN KypPaBANHBIN TUTOMHUK OKCKOro
6rochepHOTO 3amoBegHUKA. TaM B MHKyOATOpe BBIBOJAT ITEHI[OB. VIX BBIKApM-
JIUBAIOT ¥ TOAPAIUBAIOT, UYTOOBI CO3JaTh B IMUTOMHUKE DPA3MHOKAIONIIYIOCA II0-
JIYBOJIbHYIO MOMYJIANNIO. TeM caMbIM MOABUIACH BOBMOYKHOCTH COXPAHUTDH BUJ C
TIEePCIEeKTUBOM ero BO3BPAIIEHUA B IPUPOAY.

Eme omHo HampasiaeHme paboOThbl — CO3JaHME KOJJIEKIMU CEMSAH PeIKuX
pacTeHU U reHeTUUYECKUX OAHKOB 3aMOPOKEHHbBIX II0JIOBLIX KJIETOK MCUEe3al0-
III1UX BUOOB KMNBOTHBIX.

Ho momyasamuoHHO-BUAOBOM HOAXOA caM II0 cebe He MOJKeT 00ecIeuuTh
IOCTATOYHOM COXPAHHOCTU BHUAOBOT'O PasHOOOpasms.

Heso B ToM, UTO HPUUYUHON MCUE3HOBEHUS OMOJIOTHYECKOTO BUAA OOBIU-
HO OBIBAET HE CTOJILKO CO3HATEJILHOE MCTPeOjeHNe ero 4eJIOBEKOM, CKOJIbKO
3aXBaT WJU HAPYIIIEeHWEe ero SKOJIOTUYEeCKOUN HHuIli. B Mupe eKerogHo He-
3aMETHO HCUYe3aI0T MHOrme COTHUH BUA0OB MEJIKHNX KHUBOTHBIX U paCTeHI/IfI, a
APpyrue OKa3bIBAIOTCA Ha I'DAHUW BBIMMPDAHMUA HE IIOTOMY, YTO UX YHUYTOXUJIN,
a IMMOTOMY, UTO 3aHATO MX MECTO OOMTaHUS MUJIU HEJIOCTATOUYHO KOPMOBBIX pe-
cypcos. ITosToMy coxpaHeHNe IeJbIX IIPUPOIHBIX OMOreoIleH030B — Heo0XOo-
I1MOe YCJIOBIE COXpaHeHUsa OumopasHooOpasus 3eMun. Bce KOMIIOHEHTHI O0110-
chepbl — aTMochepHBINl BO3AYX, BOAY, IIOUBY — HYKHO OXPAHATH He II0 OT-
IeJILHOCTH, a4 B I[eJIOM KaK eJUHYIO IPUPOLHYIO cucTeMy Omocdepsnl. JIumb
IIPU TAKOM 9KOJIOTMUYECKOM II0IXO0/e BO3MOYKHO 00eCIIeUNTh COXPaHeHne JaH -
mragToB, HEIP, *KUBOTHBIX, PACTEHUM.

Takoil moaX0h MOYKHO HA3BATh IKOCUCMEMHbLM, I OH OCOOEHHO BasKeH,
IIOTOMY YTO MO3BOJISET COXPAHUTH U T€ BUIbI, O CYII[eCTBOBAHNY KOTOPBLIX HAM
HUUYEero HerM3BeCTHO. A TaKuX BHUI0B OYEeHL MHOI'0, 0COOeHHO B Tponmkax. Ilo
HEKOTOPBIM OIleHKaM, HayKe n3BecTHO He Oosiee 30 % oburamiux Ha 3eMJie
OMOJIOTMYECKUX BUOB.



§ 57. NyTn coxpaHeHns GuopasHoobpasus

CrnenmoBaTesibHO, 4YTOOBI cOepeub reHO(MOH 6rochephl, HYKHO IMOMBITATHCSA
COXPAaHUTHh B II€PBO3JAHHOM BHAE IIPXM MHHMMAJBbHOM AQHTPOIIOT€HHOM BO3-
IefCTBUY JOCTATOYHO OOJIBIINE ILIOIIAAN B BUJE 3all0BEIHNKOB, HAIIMOHAJb-
HBIX IapPKOB U 3aKAasHMKOB. J[pyroe BasKHOe HasHAUeHUE 3TUX 0C000 0XpPa-
HseMblLX Meppumopuil — CIYIKUTbL 30HAMU OTAbIXa U O3LOPOBJIEHUS, a TaK-
JKe OBITh PEe3ePBOM PECYpPCOB, KOTOPbIE MOI'YT IIOTPEO0OBATHCA YEJIOBEUECTBY
B OymyIem.

Hapsany ¢ cosgaHumeM OoXpaHsSeMBIX TeppuTopuii B Benapycu mpoBomar u
IPyrue MepPOIPUITUSA 10 COXPAaHEHUI0 OMOJOTUUYECKOr0 PA3HO00pasusa Ha 9KO-
CHCTEMHOM YPOBHE. OTO Iepemada B COCTAB JIECHOrO (pOHIA MAJIOMPOLYKTHUB-
HBIX CeJIbCKOXO03AMCTBeHHBIX U HAPYIIIEHHBIX 3eMeb, IIPOBEeeHIe JIeCOBOCCTA-
HOBJIEHUSA U JIECOPa3BeJeHUs, afalTalus JECHOIO0 XO03AMCTBA K M3MEHEHUIO
KJuMara.

Kpome Toro, B Besapycu ObLia paspaboTaHa M yTBEp:KAeHA METOAMKA
CTOMMOCTHOM OIIEHKM SKOCHCTEMHBIX YCJIYI' M CTOMMOCTHON IIEHHOCTU OMOJIO-
ruyeckKoro pasaooodpasua. C 0gHOM CTOPOHBI, TaK (POPMUPYETCS PHIHOK JKO-
CHCTEMHBIX YCJIYT U BBHICUUTHIBAETCA dSKOHOMMUUYECKUU 3(h(PEeKT OT COXPAHEHU A
SKOCHCTEMBI (HAIIPUMED, OlleHNBAETCA (DOTOCUHTE3UPYIOIIUI ITOTEHIINAI JIeC-
HBIX 3KocucTeM). C IPYroil CTOPOHBI, PACCUUTHLIBAETCA CTOMMOCTh KOMIIOHEH-
TOB Cpelbl JJIA YAOBJIETBOPEHUA COIUAIBHO-3KOHOMUUYECKHUX IIOTPeGHOCTEeMH
(myaTHasA ppidasKa, 0X0Ta, BRIPYOKA ApeBocTOs). llesdTelbHOCTh UesloBEKa
IOJIXKHA COOTBETCTBOBATH IPUHIUAIIY «9KOJOTMYHOE — SKOHOMUUHO» .

s M

B MoBTOopuM rnaBHoe. CoxpaHeHWe DPasHOOOPAsWA KUBBIX CHUCTEM Ha
3eMye — HEOOXOAMMOE YCJIOBUE MJIsI BLI:KMBAHUS UEJOBeKa W YCTONUM-
Boro passutus nuBmansanuu. B Bemxapycu B 2010 r. 6nl1a paspaborana
Crpareruda mo COXpaHEHUIO U YCTOWUYMBOMY HCIIOJH30BAHUIO OMOJIOTHYE-
cxoro pasuooOpasus Ha 2011—2020 rr. u paspaboTaH MIJaH OENCTBUII.
Ilnan BKaOuaer oxkoJa0 90 MepompuATHII IO OXpaHe OHMOPA3HOOOpPa3Ms.
B ocHoBe Bcex medCcTBUU JIesKaT ABa IIOAXOJA: IMOMIYJIAIIMOHHO-BUIOBON
M 9KOCHUCTEMHBIN. [TonyaIsarinoHH0-BUA0BOM IIOAXO0/ 3aKJI0UYaeTCsa B opra-
HHU3AIlMM MEPOIPUATHUN IO OXPaHe M COXPAHEHNI0O KOHKPETHBIX BUIOB
JKMBBIX OPTaHU3MOB. DKOCHUCTEMHBIN IMOAXO0M OCHOBAH HA COXPAHEHUU Iie-
JIBIX TPUPOTHBIX OMOTEOIEHO30B.

? MMposepum 3HaHWA }

Kntouesbie Bonpockl. 1. [ToyeMy coxpaHeHue pa3HOo6pas3us XMBbIX CUCTEM Ha 3emne siB-
NAETCA akTyasbHbIM U OCTPbIM BOMPOCOM [/l COBPEMEHHOro Yenosevectsa? 2. Kakve mepsbl
npeanpuMHUMAalOTCA B MUpPEe [Ons PeLleHust BOMpoca COXpaHeHWs BMOOBOro pasHoo6pasvsi?
3. Kakue nogxogbl iexar B OCHOBE peLleHusi MpobremM coxpaHeHus 6ruopasHoobpasmna?
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CnoxHbie Bornpocbl. 1. Kakve 13 nepeyncneHHbIX MeponpusaTUi OCHOBBLIBAIOTCA Ha MOMy-
NALMOHHO-BUA0BOM NMOAXOAE: BOCCTAHOBMIEHNE HAPYLLUEHHbIX Y HES(MIEKTUBHO UCMOMb3YEMbIX
SKOJOMMYECKMX CUCTEM; BOCCTAHOBIIEHME MOMYNALUMA BULOB OMKWX XMBOTHBIX U AMKOPACTY-
LUMX pacTeHWUM, BKIIOYEHHbIX B KpacHyto KHuUry Pecny6nvkn Benapycb; CHUXeHWe noctynne-
HUSA BMOreHHbIX 3arpA3HAILLMX BELLECTB B BOAHblIE 06BLEKTbI; pa3paboTka U anpobuposaHue
TEXHONOINM YCKOPEHHOIO BOCCTAHOBMIEHUA OTKPbITbIX HWU3WMHHBIX OCOKOBbIX GOMOT Ha MecTe
JerpagmpoBaHHbIX TOPsHbIX 600T; padpaboTka U peanu3aums MeponpuaTMin No cTabunu-
3auUMn 1 YBENIMYEHMIO YMCNEHHOCTN BMOOB NTUL, HAXOOALUMXCS NOA Yrpo30M rnobasibHoro uc-
4ye3HoBeHuA? 2. Kakne KOHKpeTHble MepONnpUATUS MOXHO MPOBOAMTL B Balle MECTHOCTM Afis
BOCCTAHOBMEHNS MONYNALMA BUAOB AVKUX XMBOTHBIX M AVKOPACTYLUMX PACTEHWN, BKITHOYEH-

Hbix B KpacHyto kHury Pecny6nvkn Benapycb? lMpegnoxute He MeHee Tpex MeponpusTui.

§ 58. CneumnanusnpoBaHHble OXpaHsieMble TEPPUTOPUM

B BcnomHUTE BUbI XXMBOTHBIX U PACTEHUIA, KOTOPbIE 3aHeceHbl B KpacHyto KHury Pecny6nunku
Benapych.

B Kak Bbl gymaeTte? MoXeT N1 co3faHne 3anoBefHbIX 30H COXPaHUTb BUOOBOE pas3Hoobpasue?
B Bbl y3HaeTe 06 OxpaHsieMbIX 06beKTax W 3arnoBefHblX Tepputopusx benapycu.

OxpaHa MpPUPOABI — KOMILJIEKC I'OCYLaPCTBEHHBIX 1 OOIECTBEHHBIX MepPO-
MPUATHUIH, HAIPABJIEHHBIX HA COXPaHEHNEe PACTUTEIbHOI0 1 JKUBOTHOTO MUpPA,
IIOYB, BOJ, 3eMHBLIX HeAp u armochepbl. OCHOBHOMN 3azaueil MPUPOIOOXPAH-
HOM [eATeJbHOCTHU SBJISETCS COXPAHEHNEe YHUKAJbHBIX YTIOJKOB IIPUPOILI,
YMCJIEHHOCTH PEIKMX M HCUe3aloIuX BUAOB (Guopbl 1 (ayubl. [[id opranu-
sanuu HaOJOJeHU 3a m3MeHeHUAMH B mpupoje B Bemapycu cosmanbl 0co60
OoxXpaHdAeMble IPUPOJHbIE TEPPUTOPUN: 3allOBEeJHUKHN, HAallUOHAJIbHbIE IIaPKHU,
3aKa3HUKU, Pe3epBaThl, MaMATHUKYU mpupoabl. Cefiuac mxX HaA TEPPUTOPUU
Pecnybsuku Benapycs geiictByer 6osee 1200, u ob11asa miIomnaab COCTABISAET
npumepHo 1,8 muH ra. 9to okoao 9 % Bcell miomanu Bemapycu.

3amoBeTHUKNM — 0C000 OXpaHsAeMble TOCYyZapCTBOM TEePPUTOPUM, ITOJIHO-
CTBIO MCKJIOUEHHBIE M3 XO03AMCTBEHHOU AesTeJbHOCTH uejaoBeKa. CerogHs B
MUPe MB3BECTHO OKOJIO 2 ThIC. 3allOBeNHUKOB. Ilesibi0 X CO3MAHUS SIBISETCSA
COXpaHeHNe B HETPOHYTOM BHE €CTECTBEHHBIX IMPUPOAHBIX COOOIIECTB, BOC-
CTAHOBJIEHME TONYJAINN PeIKUX U MCUE3AIOIIUX JKUBOTHBIX, a TaAKKe IIPO-
BeJlleHre HayYHbIX MCCJIeI0BaHuil. B mpemenax 3aloBeJHUKOB He JOMYCKAETCs
xX03AMCcTBeHHAA (J1eco3aroTOBKA, CEHOKOIIIEHNEe, 3aTOTOBKA CMOJIBI) 1 peKpea-
nuoHHad (OTABIX, COOP Aroxd, rpudOB) AeATeIbHOCTD.

Ocobas Kareropus — 6uocgeprsle 3an06edHUKU, TI€ COXPAHAIOTCS IeJIbIe
JaHAMIa(THI 1 BeAyTCsa HAOJIOAeHUA II0 eJUHBIM MeTOAMKAM, COCTAaBJICHHBLIM
B coorBercTBuu ¢ nporpammoii JOHECKO «Yemnosek u 6muochepa». Becero B
mMupe okoJo 560 0mochepHbIX 3alI0BEIHUKOB.



§ 58. CneunannampoBaHHbIe 0XpaHsiemble TepPUTOPUM

Puc. 102. BepeanHckunii 6uocepHsin 3anosedHuK. Bobp

B mHacTosmiee Bpema B Benapycu pyHKIuoHupyoT Bepesunckuii 6uocdep-
HBII 1 IlosleccKuii pagnamoOHHO-9KOJOTHYECKIH 3alI0BeJHUKHI.

Bepe3unckuii 6uocgepubvilii 3anogednHux Obl1 ocHOBaH B 1925 1. nna
OXpaHbl U Pa3BeleHUs IeHHBIX BUAOB ITHUI[ U 3Bepeil (600poB) (puc. 102).
B 1979 r. ou Bollles B cuCcTEMY MEKAYHAPOILHOTO HAOIIOAEHUs 38 COCTOSIHIEM
TMPUPOAHON Cpedbl M MOJNYUYHJ CTATyc OumochepHOTo. 3alOBeIHUK 3aHUMAET
mioianb cBeiire 130 ThIc. ra m pacmoJiosKeH Ha rpaHuie Buredckoit u MuH-
CKOIi obOsacTeil. 34ech IPOTEKAOT MM OepyT Hauajgo oxkojao 70 pek, camas
KpyIHasa U3 KOTOPBIX — DBepesuna.

Broiss pyciia Bepesuubl pacmosiaraioTcsi pasHooOpasHbIe I0 PACTUTEIbLHO-
cTu 0OJIOTHBIE SKOCHCTEMbBI U KPyIIHelinre B EBpone yHUKaJIbHBIE OIS ceBepa
Benmapycu mupoKoJuCTBEHHBIE Jeca U3 Ay0a, sSCeHs, KJeHa, OJIbXU UEePHOM.

B macrosiiee BpeMs B 3all0OBeIHUKE IIpouspacTaeT 0oJiee 2 ThIC. BUIOB pac-
TeHNH 1 o0uTaeT OKo0JIio 4 ThIC. BUAOB »KUBOTHBIX. I3 Hux O6ojsiee 200 BUIOB
sanecensl B Kpacayio xuury Pecnybauku Benapycs. B 3amoBengnnke n3BecTHO
6osiee 200 mocesienuii 606poB u obuTaer oKoso 40 ocobeii Oyporo memBes.

IToneccruii zocydapcmeéennvili paduayuorHHO-IKONL02ULECKUl, 3ano-
6ednuk. VicTopus ero cosfgaHuUs TparmuHa. 3allOoBeJHUK ObIJI OPTraHM30BaH
B 1988 r. mocye aBapuu Ha YepHoObLIbCcKOII AIDC c 1mesbio HAOJIIOIEHUS 3a
PagroOMOIOTUYECKUMY U 9KOJOTUUECKUMU MocaeacTBuamMu aBapuu. OH pac-
MOJIOXKEH Ha TePPUTOPUU TPeX HamboJiee IMOCTPAAABIINX OT aBapUU PalOHOB
TomenbcKo# obyiacTu. dTa 3aloBefHAS TEPPUTOPUSA II0-CBOEMY YHUKAJIbHA.
31ech B YCJIOBUAX MUHUMAJIBHOIO BMEIIATEIbCTBA YeJIOBEeKa BeayTcs HabJio-
IeHUs 3a PasBUTHEM AUKOM IPUPOAbI B YCIOBUAX PAAUOAKTUBHOTO 3arpsis-
HeHUA (cM. c. 92). YueHbIe 3aIOBEIHUKA M3yYAIOT CIIOCOOBI BOCCTAHOBJIEHU S
mouB Besapycu, KOTOpBIE IIOCJIe aBapUU OKA3AJIUCH 3arPA3SHEHHBIMU PaIKo-
HYKJHUTAMH.
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HauuoHaapHble MapKH — 5TO 0C000 OXPaHsIeMble TEPPUTOPUM, HA KO-
TOPBIX PACIIOJIOMKEHBI IPUPOIHBIE KOMILJIEKCHI, IPEACTABJAIOIINE UCTOPUYE-
CKYIO, 9KOJIOTUUECKYIO U KYJbTYPHYIO II€HHOCTh. B HAIIMOHAJILHBIX IIapKax
BBIJEJIAIOT 30HBI C 3aII0BEJHBIM PEKMMOM 1 30HBI C PEIKMMOM 3aKa3HUKA, I'Ie
JIOIyCKAeTCA IIPHUCYTCTBHE YeJIOBEeKa.

P 3710 uHTepecHo. IlepBoiit B Mupe MesIoycTOHCKM HAIIMOHAIBHBIH IapK ILIO-
maabio okoo 900 Teic. ra 6b11 codman B CIITA B 1872 1.

B Pecnyb0auke Besapych B HacToslllee BpeMs JeMCTBYIOT UeThbIpe HaI[1O-
HAJbHBIX MapKa.

Hayuonanvnoiii napr Benoeesxccraa nyu,a — ofHA U3 cTapelux oxpa-
HAeMbIX Teppurtopuii B mupe. B 2019 r. BejloBe:KCcKoOIi ITyIlle MCIOJHUJIOCH
610 ger. OOIMas IJONIaAb OXpPaHAeMBIX 3eMelb HmapKa COCTaBJdeT OoJiee
150 toic. ra. Hanmmonansublli mapk BemoBekckas myia Ha Tepputopuu bBe-
Japycu pacioJjiaraercsa B Bpecrckoii m I'poamHeHCKOIl 00JiacTsax, a ¢ 3amajma
K HeMy IPHUMBIKAeT II0JbCKHII BesoBe)KCKUI HaIlMOHAJbHBIN IIapK. 37ech
HaxXOoAuTCA KPYIHEUIINA MaccUB ApeBHUX JecoB EBpombl. Ix cpempuuii BO3-
pact Gosee 100 jieT, a Ha HEKOTOpPBIX yuacTKax mocrturaer 250—350 ier.
B BesoBe:kcKoii myIlle 3aperucTPUPOBaHO 00jiee ThICSYU JepPeBheB-BeINKAHOB
(apb-ay6 u apyrue 400—600-n1eTHue nyonsi, 250—350-1eTHHE AcCeHU W CO-
cubl, 200—250-1eTHUE €n).

ITo ymcany BumOB pacTeHUl U KUBOTHBIX DBejloBe)KCKadA MIyIlla SABJISAETCA
peKopJcMeHOM W He mMeeT cebe paBHBIX B EBpome. B mapke oburaer camas
OoJibIiliast B Mupe nomyaamnusa 3yopos (puc. 103). B Gesopycckoit yacTu myIu
ux okoyo 570. ®dyiopa u dayHa 3mech IPeaCTABICHBI OOJIBIIUM KOJIUYECTBOM
PEeIKMNX BUAOB PACTEHUI 1 KMUBOTHBIX, 3aHeCeHHBIX B Kpacuyo xuury Peciy6-
auku Benapychk. B 1992 r. HanmuoHaabHBIH IIapK BejoBe)kckas myima ObLI
BKJOueH B Crrcok BceMupHoro nmpupoguoro maciaenunsa IOHECKO.

Ei
%:

Puc. 103. Benosexckas nywia. 3y6pbl
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Hayuonanvuwuii napx Bpacaaeéckue ozepa — ApKOe CBUETEIbCTBO TOTO,
nouemy Beisapych HasbpiBalOT cuHeokoii. Cosman mapk B 1995 r. Pacoosoken
B BpacmaBckom paiione BureOckoii obsiacTu. 3aHmMMAaeT ILIONIAAb MOPAAKA
65 Tpic. ra. OcCHOBHAA IIeJIb €r0 CO3JaHUA — COXPaHEeHNe YHUKAJbHBIX IPU-
POAHBIX KOMILIEKCOB BpacjaBckoii 03epHO#il rpynnbl. 34eCh Ha CPaBHUTEILHO
HebOoJbION TeppuTopuu HaxoauTcsa O0ojsiee 30 ozep. B mapke oburaioT Gojee
200 BumoB nTuii. B Tom umcie pegKue BUABI: aUCT YE€PHBIN, JKypPaBJIb CePHIii,
yaiika cusasi, Kypomnarka Oesas. [[na BpaciaBckux osep xapaKTepHO 00JIBIITIOe
BHUI0BOE pasHooOpasue puId: JIMHb, CHETOK, PAIIYIIKA, YIOPb.

Hayuonanvrotii napx Ilpunamcrxuii sHaxonurca B I'oMenbcKoil obsacTu
u 3aHuMaet miaomiaas 188,5 Teic. ra. O6pasosan B 1996 r. Jleca, 6os0oTa, moii-
MbI peku [IpunaTs cocTaBaAOT OKoJo 95 % ero miomtanu. OcHOBHAsS IeJb
CO3MaHUA 9TON OXPAHAEMOUN TEPPUTOPUU — COXPAaHEHUE YHUKAJBbHBIX TOU-
MeHHBIX JaHamadgToB Ilogecksa. B mapke HacuuTbsiBaeTca 6ojee 1 ThIC. BUIOB
pacrenuii, 45 BUAOB MJIeKOONHTAMOINX, cBbilre 250 BumoB nTuil. Biarogaps
OoraTomMy BuAoBOMY pasHooOpasmio ntull HanuonanabHbIA Mapk [IpunarcKkui
TIOJTYUMIL MeHOYHAPOOHBLIL cmamyc KA1e80ll OPHUMOL02ULeCKOlU meppumo-
puu. B mapke oTMeueHO rHe3IOBaHUE HAXONAINXCS IIOJ YTIPO30i MCUe3HOBe-
HUS OTUIL: TOJOPJANKA OOJBIIIOTO U KOPOCTEJI.

Hayuonanvnwui napxk Hapowanckui 6511 coznax B 1999 r. On pacmoso-
JKeH Ha ceBepo-3amajie CTpPaHbl, B OCHOBHOM Ha TepputTopuu MsAmeabCKOTO
pationa MuHCcKO# obaacTu. Ilmomans mapka cocrasiaseT 87 Thic. ra. 31ech Ha-
xoautca Hapouanckaa rpymma o3ep. Ilenbio co3maHusa mapka ObLIO cOXpaHe-
HIe TPUPOIHBIX KOMILJIEKCOB JIECOB U JIYI'OB, IIPpUJeramIux K ozepy Hapousb.

Bo dtope HanmoHaIBLHOTO TapKa HacUUThIBaeTcsa 6ojiee 1 Thic. BUOB pac-
TeHU, 3 HuX O0osee 100 peAKHX M MCUE3AIOIINX BUIAOB. 3[€Ch MOCTOSHHO
oburaer oKoJyio 50 BumoB mMJiaeKonuTamomux u rae3gurcsa 220 BUIOB IITHIL.
Oco0yio IeHHOCTh IPEICTaBJAIOT PelKue U oxXpaHseMble B Bemapycu BUIBI
JKUBOTHBIX: OapCcyK, rarapa uepHo3o0as, CKOIIa, auCT YePHBIA.

3aka3HUKH — OXpaHAeMble IIPUPOJHBLIE TEPPUTOPUU, HA KOTOPBIX IIOCTO-
SHHO WJIM BPEMEHHO 3alpeIleHbl OTAEeJbHbIe BUIbI XO3AWCTBEHHOU IeATENb-
HOCTHU uejioBeKa. 1o/ 0XpaHOU B BaKa3HUKAX HAXOAUTCS HE BECh IIPUPOILHBIN
KOMILIEKC, a TOJbKO HEKOTOPhIE ero 3JeMeHThl. Hampumep, oTAe bHbIE BUIbI
pacTeHUii, JKUBOTHBIX, UCTOPUKO-MEMOPHUATIbHbIE WU Te0JIOTHYECKUe 00HeK-
Tel. B Pecniybsiuke Besnapych ceiiuac geiictByroT mopaaka 400 3akasHUKOB.

PesepBaThl — HEOOJIBIIINE TEPPUTOPUH, T'/Ie IPUPOJHEIE 00BEKTHI HAXOMAT-
¢ 0o 0c000I OXPaHOM rocyzapcTBa. 3eCh MOMKET OXPAHATHCA OAUH BUJ NN
rpyIna BUIOB, BO3MOKHO, M BeCh IPUPOIHBIN KOMILIEKC. PesepBaThl pasiu-
YaIoT M0 TUITY OXPAHAEMO TePPUTOPUN: MOPCKHUE, O0JIOTHBIE, O0TaHUYECKUE,
300JI0TUYECKUE, OXOTHUUBHU U AP.
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» 310 uHTepecHo. B 2012 r. Ha cThiKe rpaHun Bemapycu, Ilonbiiym u YKpamHbI
OBLTI CO3IAH IIEePBBII MEeKIYHAPOLHBIN OuocepHEI pesepBaTr «3amanuoe Ilomecbe» .
PesepBat Bxogut Bo Becemupuyio ceth 6mochepHbIx pesepBaroB IOHECKO.

ITamaTHUKN PUPOABI — YHUKAJbHBIE, [IEHHBIE B 9KOJIOTMYECKOM, Ha-
YYHOM, 3CTETUYECKOM, MCTOPUKO-KYJIbTYPHOM OTHOIIEHUU ITPUPOTHBIE 00"
€KThbl €CTeCTBEHHOI'0 M MCKYCCTBEHHOT'O IIPOMCXOXKIEHUS, B OTHOIIEHUUN KO-
TOPBIX YCTAHOBJIEH OCOOBLIM PEXMM OXPaHBI 1 MCIIOJb30BAaHUA. Bece 00bEKTHI
Ha Teppuropuu PecnyOnuku Besapych, 00bsBIEHHBIE IMAaMATHUKAMU IIPH-
POIBI, SIBJISIOTCSA HAIMOHAJBHBIM TOCTOSSHHUEM WM HAXOLATCS IMOJ OXPAHOM
rocyzapctsa. B Benapycu macuutbiBaeTcsa okosio 900 maMATHHKOB HPUPOILI.

» 310 MHTepecHo. Craryc 6O0TAaHMUECKOr0 MaMATHUKA IPUPOABLI npucBoeH lleH-
TpaJIbHOMY OOTaHMUecKoMy cany HalmoHaiabHOUW akageMuu HayK PecmyOauKu
Benmapycs B Muncke, Mupckomy mapky B I'pogHeHCKOH 06JiacTH U OTAEIbHBIM
PeIKuM, IPUUYIJIUBOA (DOPMBI PACTEHUSM WU JePeBbIM-BeJIUKAaHAM.

OpmHoii 13 Mep OXPaHbI IPUPOALI B Benapycu sBasercs codmanue KpacHoit
kHuUTH Pecnyomuku Bemapycs. OcHOBHas ee 3ajadya COCTOUT B MPUBJIEUEHUU
BHUMAHUA OOIIECTBEHHOCTH K BUAAM KUBBIX OPTaHU3MOB, IIOIBEDIKEHHBIM
HaMOOJIBIIIEMY PUCKY MCUE3HOBEHUA. KpacHasd KHUTA — YHUKAJbHBIN CIIMCOK
PeAKUX U HAXOMAIIUXCSA O] YTPO30H NCUE3HOBEHUA BUJOB sKUBOTHBIX, pacTe-
HUH, TpuOOB, JUIIIAWHUKOB U MPOTUCTOB. KpacHasa 00JI0KKa 9TOM KHUTU — He
CAyUYaiiHOCTh: OHA SBJISETCS CBOeOOPasHBLIM CHUTHAJIOM TPeBOTHU. B Hell ecTh u
«YEPHBIN COMCOK» — CIIMCOK BUAOB, UCUE3HYBIINX UJIN HE HaleHHBIX B IIO-
ciaeqHUe roabl Ha TeppuTopuu Benapycu (ocerp OaaTuiickuii, gpoda, JeCHOMI
KOT, OOBIKHOBE€HHAs BBIXYyxX0Jb). COOp pacTeHUil, JOBJA PHIOBI X OXOTa HA
IITHUIl ¥ 3Bepeil, BKJIOUEeHHBIX B KpacHyI0 KHUTY, 3alpeIeHbl.

- ~
» 310 mHTepecHo. IlepBas B mcropum KpacHasa KHura Oblia m3gana B Ilapuixe
B 1902 r. B 1963 r. mosBuioch nepBoe usnanue MexxkayHaponHoit KpacHoil KHu-
ru. B 1981 r. Beiio nepBoe uamanme Kpacuoii KkHuru Besnapycu. KaHura cocro-
dJia U3 OOJHOro ToMa M BKJoUasia 80 BUIOB KUBOTHBIX M 85 BUIOB PACTEHUIA.
B 2015 r. Bemio ysxe uerBeproe usganue Kpacuoit Kuuru Pecriyonunku Bemapycs.
C KaKIbIM HOBBIM M3JAaHUEM KOJWYECTBO BUIOB yBeauuuBaeTcs. Tak, B cocras
CIICKa YeTBepToro udganusa Kpacuoit kuuru BHeceHo 202 Buaa JUKUX KUBOTHBIX
u 303 Buga guKopacTyInux pacteHuii. OTHAKO OTMEUYaeTCsa U IIOJOKUTEJIbHAA JU-
HamMuKa. HaOatomaeTcst IpUpPOCT YKCa HEKOTOPBIX BUIOB IUKUX JKMBOTHBIX. Ha-
IpUMepP, OOJIBIIIOM 0eJ0M AN, KPauKu O0eJOKPBIION, JKYIKEeJUIIbl PelleTdaTom,
OPIEHCKOM JIEHTHI IIYPIYPHOM, PANYIIKMN €BpOIeicKoil u ap. IlosToMy maHHEBIE
BUIBI INKUX KUBOTHBIX MCKJIIOUeHBI 13 KpacHoil KHuru Pecnyonuku Bemapycs.
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B [MoBTOpUM rnaBHoe. OcHOBHBIE HAIPABJIEHUSA IPUPOLOOXPAHHON Aesi-
TeJbHOCTH B PecniyOnuke Bemapych peannsyloTcs yepes pasBUTHE CHCTe-
MBI 0CO00 OXPaHAEMBIX HPUPOAHBLIX TEPPUTOPUNA M 00BEKTOB (3aIloBej-
HUKOB, HAIIMOHAJbHBIX MAPKOB, 3aKAa3HUKOB, PE3epPBATOB, MAMATHUKOB
IIPUPOMBI), a TaK:Ke uepe3d cosmanme KpacHOWl KHUTHU, 9KOJOTHUECKOE
o0pasoBaHNe W BOCHUTAHME IIOAPACTAIOIIero MoKoJeHus. B PecnyOauke
Benmapycs B HacToslllee BpeMs AeMCTBYIOT 2 3all0OBEIHNKA, 4 HAI[MOHAJb-
HBIX TIapKa, 3aKasHUKM, pesepBaTbl. HacuurwiBaercsa okoso 900 mamsat-
HUKOB IIPUPOABI.

? MNposepum 3HaHUA ]

KntoyeBbie Bomnpocbkl. 1. lNepeyncnnite OCHOBHble BWUAbl NMPUPOLOOXPAHHOW OesTeNIbHOCTU.
2. MpuymHa co3paHms Monecckoro rocyfapCTBEHHOrO paamaLlioHHO-9KOIOrMYECKOro 3anoBes-
HMKa Ham n3BecTHa. Kakue paboTbl MPOBOAATCA Ha TeppuTopuy 3anoBegHuka? Kak npeport-
BpaLLaeTCs pacrnpocTpaHeHne OnacHbIX PaguoHYKNMOOB 3a rpaHuubl 3anoBefHvka? Kakosa
ponb 3TOr0 3arnoBefHMKa Ha CerofHsWHWMI OeHb? 3. YTOo Takoe pesepBatbl? Yem OHWM OT-
myarTca OT 3akasHukos? 4. U3 cnucka XMBOTHbIX BbIGEpUTE OXpaHsemble Buabl Benapycu:
eBponeckas pbicb, 6onbluas 6enas uanns, 6naropofHbli 0fieHb, 6OMbLIOK NOAOPSMK, NlecHas
KyHuLUa, 6ypbin MedBefpb, peyHas Bbigpa, 60n0THas Yepenaxa, 6enas Kyponarka, 3as pycak.

CnoxHble Bonpochkl. 1. Kakoi, Ha Ball B3rnsg, BKNag B NPUMPOOOOXPaHHYH OeATeSIbHOCTb
MOryT BHECTM yyalmecs? 2. Kakve oxpaHsieMble TEppUTOpUM ecTb B Balle MecTHocTn? Kak
Bbl CUMTAETE, Kakue ellle OXpaHsemble TEPPUTOPWUM CregyeT opraHu3oBaTb B Ballel MecT-
HocTn? OTBET 06OCHYITE.

(I'IO,U,BEJ],EM I/ITOFVIW

269

IKoJornyecKue IpodaeMbl COBPEMEHHOTO MUPAa MPEACTABIAIOT CEePbe3HYIO
OIIACHOCTD MJIs IaHeThl. HepalimoHa bHAA JeATEJIbHOCTh UeJIOBeKa HaHecaa
00JIbITION yIIep6 MPUPOAHBIM SKOCHUCTEMAM U IpPUBEJia K MCTOIIEHUIO TOYB U
PEecypcoB IIPECHBIX BOJ, COKPAIIEHUIO IIJIOMIAAN JIECOB, NCUE3HOBEHUIO BUIOB
JKUBOTHBIX U PacTeHUii, K IJI00aJIbHOMY 3arpA3HEHUIO OKPYIKAIOIell cpejbl
u napHuKOoBOMY addeKTy. Ilenbiil pax sKoJoTnYecKuX IpobJeM B HACTOAIIee
BpeMs XapaKTepPHBI AJs TUKON HPUPOJBI, CEIBCKOTO X03dMCTBa U TOpoja.

OcHOBHBIMU (haKTOPAMHU BO3AEHCTBUSA Ha JIECHBIE DKOCUCTEMBI ABJIAIOTCS:
BBIPYOKa JIeCOB, MCIIOJIb30BAHNE JIECHBIX 3€MeJb IOJ CEeJIbCKOX03AUCTBeHHBIE
Yroabs, TPOMBIIIIJIEHHOE U TPaKIAaHCKOE CTPOUTEJIhCTBO, 3arpA3HEeHue Jie-
COB OBITOBBIMHU OTXOJaMM’, OPaKOHBEPCTBO, JieCHBIE HOXKapbl. K sKoJiormue-
CKUM TIpo0JieMaM CeJIbCKOTO X03ANCTBA OTHOCATCS: XMMHUUECKoe 3arpA3HeHNne
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(IpuMeHeHVe TEeCTUIIUIOB, N30BITOYHOTO KOJMUECTBA MUHEPAJIbHBIX ymobOpe-
HHI) U ONYCTHIHUBAHUE 3€MeJIb.

IKoJsioThUeCcKUe TPOOJIeMbl TOPOJOB CBSA3AHBI C UPE3MEPHON KOHIEHTpPA-
el Ha CPAaBHUTEJNHHO HEOOJBIIINX TEPPUTOPUAX HaCeJeHUs, TPAHCIOPTA U
OIPOMBINIJIEHHBIX IIPEANPUATHI. ¥YXYAIlIeHIe KauecTBa OKPYIKaIoIlell cpembl
CKa3bIBaeTCs W Ha 3[J0POBbE JIOAEH.

B mocaenmee BpeMa B Mupe HaOJIOfaeTcs IIPOIECC MHTEHCUBHOIO MCUE3-
HOBEHUs psAJa BUIOB OPTaHM3MOB, UTO BeAeT K Aerpaganuu skocucreM. Ilo
ITauHBIM MeXKIyHapoqHOTO COI03a OXPAaHBI IIPUPOABI, IO yrpo30M mcUes-
HOBeHUA Ha 3eMJje HaxXoAsaTcsa O0ojsee 28 ThIC. BUAOB JKUBBIX OPTraHU3MOB.
B HacrosIee BpeMsa OCHOBHBIMU MPUUYMHAMY CHUMKEHUSI OMOJOTUYECKOTO pPas-
HOOOpasus MOKHO CUMTATDH CJEAYIOIIUe: HapyIllleHue cpenbl OOMTaHUS U ee
3arps3HeHue, UypesMepHoe IMoTpebJieHre, OPAaKOHBEPCTBO U aKKJIMMATU3AIUSA
Uy KepPOAHBIX BUIOB.

C 11es1b10 MCIIPABJIEHUA 9KOJOTUUECKOM CUTYAIIUY U COXPAaHEHUA BUJOBOTO
pasHoobOpasusa B Bejapycu IpoOBOAUTCA PAJ MEPOIPUATHUIN 9KOJOTUUECKOTO
xapakTepa. B ocHOBe 3TMX MEPOUPUATHUH JIeKAT JBA TMTOAXO0AA: ITOMYJIAINOHHO-
BUJOBOM W 9KOCUCTEMHBIN. [IoMyaAIIMOHHO-BUAOBOM MOAXOM 3aKJIIOUAETCS B
CO3IaHUU MepevHell NCUel3aloIX U YA3BUMbBIX BUIOB PACTEHUN U JKUBOTHBIX,
KOTOpBIE TOJJIesKaT OoxXpaHe, HAOGNIOMeHUN 3a HUMHU W KOHTPOJIE UX UMNCJEH-
HOCTH, a TaK:Ke B pPasBeJeHUMN PEAKUX U MCUEe3alIUX BUIOB B 3aKPBITHIX
MUTOMHUKAaX. B OCHOBe 9KOCHUCTEMHOTO MOAXO0Ja — COXPaHEHUe IIeJIbIX OUMo-
TeoIleHOB0B.

C menbio coOXpaHeHUsA YHUKAJBbHBIX YTOJKOB IPUPOABLI, IPEYMHOMKEHUS
YUCJIEHHOCTHU PEeIKUX U mcuesaionux BUA0B (GhJiopsl u (hayHbl B Besapycu cos-
laHBI 3aII0BETHUKHU, HAIIMOHAJIbHBIE IAPKY, 3aKa3HUKU, Pe3epBaThl, TaMATHU-
Ku npupoxabl, Kpacuaa kaura Pecniyonuku Benapycs. Cefiuac Ha TeppuUTOpPUU
cTpaHbl IeicTBYOT 0K0J0 1200 0c060 0XpaHsaeMbIX IPUPOSHBIX TEPPUTOPUA.
Wx obimas miomiags cocTaBaseT mpuMepHo 1,8 MuIH ra. 3To IpubJIN3UTEeILHO
9 % Bceit mmomaau Bemapycu.



CnoBapb OCHOBHbIX TEPMUHOB U MOHATUN

Aob6uoTnueckue daxTopsl (0T rped. @ — oTpHIIAHUE, bidtic6s — KUBOII, SKU3HEH-
HBIII) — BJIeMEHThl HEeXUBOM IIPUPOIbI, KOTOPHIE IIPSAMO UJIU KOCBEHHO BJIUSIOT Ha
OpPraHW3M U BBI3BIBAIOT y HET'O OTBETHYIO PEaKIIUIO.

ArposkocucrtemsI (0T rped. agros — IOJie U 9KOCHUCTEMA) — HUCKYCCTBEHHBIE 9KO-
CUCTEMBI, CO3JaHHBIE U KCIIOJb3yeMble YEJOBEKOM MIJIA IIOJYYEeHUS CEeJIHCKOXO03-
CTBEHHOU MPOAYKIIUU UJIU OTABIXA.

Apanranusa (ot sat. adaptatio — npuIaKuUBaHUe, IPUCIOCOOIEHNE) — IIPUBHAK
UM KOMILIEKC IPU3HAKOB, 00eCIeUnBAIOINX BhIKUBAHUE U PA3MHOKEHUE OpTraHm!3-
MOB B KOHKDETHOMH cpejie OOUTaHM!A.

AHa0uo03 — BpeMeHHOe COCTOSHYE OPTaHU3Ma, IIPU KOTOPOM *KM3HEHHBIE IIPOIlec-
ChI 3aMe[JIEHBI 10 MUHUMYMa ¥ OTCYTCTBYIOT BCe BUAUMBIE MPUSHAKY JKU3HU.

AnTponorennsie ¢akTopsl (0T rped. dnthropos — dUeJOBeK, génesis — MIpoOUC-
XOMK[eHMe) — PasHoOoOpasHbIe BUABI IeATeIbHOCTH YeJI0BeKa, BIUAIOIN[e KaK Ha caMu
OPraHU3MbI, TAK W HA UX MECTOOOMTAHUS.

Apeau (oT yaT. area — IJIONIALb, IPOCTPAHCTBO) — YAaCTh 36MHOI IIOBEPXHOCTH,
B Ipefiesiax KOTOPOH pPACHPOCTPAHEHBI W MPOXOAAT IOJHBIM IIUKJI PAa3BUTUS 0COOH
IaHHOTO BUJA.

Benroc (o1 rpeu. bénthos — raybuna) — opraHU3MbI, OGUTAIOIIME HA JHE BOJOEMA
WJIY B TOJIIE JOHHOTO I'PYHTA.

BuorenHnoe BemecTBo — MUHEPAJIbHO-OPraHUYECKVE U YMCTO OPTaHUUYECKUE IIPO-
IYKTBI, CO3TAaHHBIE KMBBIMHU OPTaHM3MaMHU B pPe3yJabTaTe KU3HEAEeATeJHLHOCTU WU
OTMUPaHUSI.

Buoreomnenos (ot rpeu. bios — xusHB, geo — Bemius, koinds — o01IMit) — mero-
PUYECKU CJIOKUBIIASACT COBOKYIHOCTD sKUBBIX (OMOIEHO3) U HEKUBBIX (OMOTOIT) KOM-
MIOHEHTOB OJHOPOJHOTO yYacTKa CYIIIU, I'[le MPOUCXOAUT KPYTOBOPOT BEIIECTB U IIpe-
BpAallleHue dHEPTUMH.

BuokocHoe BemecTBO — pPe3yJbTAaT B3aUMOAEWCTBUA JKUBBIX WM KOCHBIX KOMIIO-
HEHTOB O0mocdepsl.

Buoaornuecku aktupubie 1o6aBKku (BAJ[) — KOHIIEHTPATHI IPUPOAHBIX UJIU II0-
JIyYEeHHBIE TTYTEeM XUMHUUYECKOT'0 CHHTe3a BeIlleCTBa, KOTOPhIE€ UCITONB3YIOTCA AJd 060-
ralfeHuss U ONTUMUIAINY IUTAHUS YeioBeKa.

Buonornueckuii KpyroBOpoT BeIIEeCTB — IIUPKYJIAINUA BEII[ECTB MEK Y PACTEHUA-
MU, JKUBOTHBIMHU, TPUOAMU, MUKPOOPTAHU3MAaMU U TIOUBOH.

Buoaornueckoe 3arpsisHeHHe — TIPUBHECEHUE B OMOTUUYECKHUE COOO0IecTBa uysKe-
POIHBIX OPraHU3MOB (0aKkTepuii, BUPDYCOB U AP.).

Buomacca akocucreMbr — 0011lee KOJIUYECTBO OPTaHUYECKOTO BEIECTBA BCEX KU~
BBIX OPraHM3MOB, HAKOIIMBIIIETOCSA B JAaHHOI SKOCHCTEME 3a MPEABIAYIIUI Iepuo], ee
CYIIIeCTBOBAHUA.
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Buocdepa (ot rpeu. bios — Ku3HB, sphdira — 11ap) — o060J04YKa 3eMJIu, CO3MaH-
HasA U 3acejieHHasA JKUBBIMU OPraHU3MaMU.

Buotnueckue axrTopsl (0T rped. bidticos — KUBOU, JKUSHEHHBINI) — 39JI€MEHTbBI
JKUBOYM TIPUPOABI (?KMBbI€ OPTaHU3MBI), BIUSIONINE Ha ONpeNeeHHBIN OpPraHu3M U
BBISBIBAIOIINIE Y HETO OTBETHYIO PEAKIUIO.

Buoron (ot rpeu. bios — Ku3HD, t0pos — MecTO) — yYaCTOK TEePPUTOPUU C OITHO-
POOHBIMY YCJIOBUAMU CPEIHI.

Buonenos (ot rpeu. bios — KU3HDB, k0inds — 0OBLIUIl) — HCTOPUUECKU CIIOKUB-
masicad COBOKYITHOCTb B3aMMOCBSIBaHHBIX MOMYJIAINI PaCTeHUH, JKUBOTHBIX, TPUOOB U
MUKDPOOPraHU3MOB, HACEJAIOINX dKOJIOTUUYECKY OTZHOPOSHYIO Cpely OOuTaHUSA.

Bamacromop — mepBUYHBINA POT 3apPOABIIIA KUBOTHBIX.

Bnacromucra — cTagusa OGHOCJIONHOTO 3aPOJBIIIA, XapaKTepHAA TOJIbKO JJIA I1J1a-
IEHTAPHBIX MJIEKOIUTAIOINX.

Baacryna (ot rpeu. blast6s — POCTOK) — OMHOCJOWHBIN 3apOABIIT Ha CTAAUU
IpOo0JIeHU .

Bu6panua — manble MexaHnuecKue Koe6aHMs, BOSHUKAIOIINE B YIPYTUX TeJax
IO/, BO3JEMCTBUEM IIEePEMEHHBIX CHJI.

BumoBast HACHIIEHHOCTh — KOJUYECTBO BUOB, IPUXONAIITNXCSA HA eTUHHUILY ILIO-
magyu Uiau equHUIy obbeMa OHMoTOIIA.

Bumosoe 6orarcTBo — 00Illee KOJHUYECTBO BHUOOB, OOMTAIOIIUX B OIIPeAeIeHHOM
ouoToIre.
BsBelnieHHbIe TBEpAbIE BEIIECTBA — 3arpA3HUTENN aTMOC(EepPHOro BO3AyxXa pas-

mepom ot 00,0001 mo 0,1 mMm, mpexacTaBasiolire cOO0M CMeCh IbLIN, 30JIbI, CAMKHU,
IbIMa, CyJab(aToB, HUTPATOB U AP.

Bropuunasa npoxykmusa — Oumomacca, CoO3LaHHAA IeTePOTPOMHBIMY OPraHU3MaMu
(KOHCYMEHTAMH 1 PeAYIIeHTaMu) 13 OPraHnueCcKOoro BeIlleCTBA IT0CJIe er0 YACTUUHOTO pac-
IIeTJIeHUA.

T'azoBas hyHKIMA KMBOTO BelllecTBA — CIOCOGHOCTH U3MEHATDH U HOAEPKUBATE
OoIpeeIeHHLII Ta30BLIIl COCTAB CPelbl OOMTAHUSA U ATMOC(HEPHI B IIEJIOM.

T'acTporens — mepBUYHAA KUITKA 3aPOJbBIIIA JKUBOTHBIX.

Tacrpyasuun (OT rped. gastér — KeIyLoK) — IPOLECC IepeMeIleHns dMOPUo-
HaJBHOTO MaTepuaja ¢ 00pasoBaHMEM ABYX WJIN TPEX 3aPOJBIIIEBBIX JIMCTKOB.

T'urpoduts! (orT rpeu. hygrés — BIAKHBIN, phytén — pacTeHHe) — pacTeHud,
JKHBYIIFEe Ha OOMJIBHO YBJIAXKHEHHBIX IIOUYBAX M IIPU BBICOKON BJIAYKHOCTU BO3AyXa.

I'mapo6uonTsI (0T rpeu. hydor — Boja) — OPraHU3MBI, OOUTAIOIE B BOSHOM cpefe.

T'uppocdepa (ot rpeu. hyydor — Bogma, sphdira — 11ap) — BOJHAs Cpeia KU3HU.

T'uppodurs! (ot rpeu. hyydor — Boga, phytén — pacTreHme) — pacTeHUs, oO6UTaI0-
e B BOAHOM cpeje.

T'ocymapcTBeHHBIN CTAHIAPT — TEXHUUYECKU HOPMAaTUBHBIN IIPABOBOI aKT, KOTO-
PBIA COIEP’KUT TeXHUUYeCKHe TpebOBaHMUS K MPOAYKIIMH, IpoIlleccaM ee paspaboTKH,
TIPOM3BO/ICTBA, SKCILJIyaTallii, XpPaHeHUsA, MePEeBO3KU, peajusaluu U yTUJIU3AIUN
WV K OKasaHWUI0 YCJIYT.
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Herpur (ot nat. detritus — UCTepTHIT) — MepTBOe OPraHUYecKoe BerecTso (OT-
MepIlie OCTAaTKU PacTeHUil U rpuboB, TPYIBI U SKCKPEMEHTHI JKMBOTHBIX C COIep:Ka-
MIUMUCS B HUX OaKTEPUAMU).

K uBoe BemecTBO — COBOKYIIHOCTH BCEX JKMBBIX OPIaHMBMOB HA SeMJIe C UX CIIO-
COOHOCTBHIO K PAa3sMHOMKEHMIO M PacCIpPOCTPaHEHMIO Ha IjIaHeTe, K 0opnbe 3a IIHIIy,
BOAY, TEPPUTOPUIO, BO3AYX.

3aKasHHK — YJYacTOK OXpaHAEMOIl IPUPOLHON TePPUTOPUH, Ha KOTOPOH IOCTO-
SHHO UJIW BPEeMEHHO 3aIlpeleHbl OTAeJbHbIe BUABI X035HCTBEHHON NeATeIbHOCTH (PhI-
060JI0BCTBO, 0X0Ta, CEHOKOC).

3amoBegHUK — 0c000 OXpaHAeMas I'oCyAapCTBOM IIPUPOAHAA TEPPUTOPUS, ITOJTHO-
CTHIO MCKJIIOUEHHASA U3 XO3AUCTBEHHOU AEATEIbHOCTH UeJOBEKA.

300TOKCHHBI — SIbI BbIpabaThbIBA€MbIE JKUBOTHBIMU.

3oo01eHo3 (0T rpeu. 200n — KUBOTHOE, k0inds — 0o0Iuil) — COBOKYIIHOCTDH IIO-
MyJAANUH KUBOTHBIX, HACEJAIONIUX OIPeAeeHHBIH G1MOTOI.

«Konekc AmumenTapuyc» — CBOJ IHUINEBBIX MeIyHAPOJHBIX CTAHIAPTOB, KOTO-
pble 0XBATHIBAIOT OCHOBHBIE MTPOAYKTHI IUTAHUA U MOJTYy(HaOPUKATHI.

Kommencaausm (ot jgaT. commensalis — cOTpame3HuK) — TUII BBAMMOOTHOIIIEHUH,
TP KOTOPOM TIOMYJIAIMSA OJHOTO BUJA M3BJEKAaeT MOJb3y, He IPUHOCA HU Bpela, HU
TOJIB3BI TOMYJISAIUY APYTOTO BUIA.

Konkypenuusa (ot jart. concurrentia — CONEPHUYECTBO) — B3aWMOHEBBITOJHBIN
TUT B3aUMOOTHOIIIEHUI MEKAY BUAAMU CO CXOTHBIMU IOTPEOHOCTIMU.

KoucymenTsl (OT JaT. consumo — mTOTPeOJIA0), WJIN MOTPeOuTeaIn, — IeTepo-
TpodHBIE OPTAHU3MBI, ITOTPEOJIAIONINE JKIBOE OPTAaHNUECKOE BEIIIECTBO U IePeLatoIie
COZEPIKAIITYIOCA B HEM 9HEPTHUIO II0 IMUIIEBLIM I[EIIAM.

Konrploranmusa — ¢dopMa IIOJIOBOTO IIpOIlecca, IPU KOTOPOH OOMEH TeHeTHYEeCKUM
MaTepuajioOM IIPOMCXOMUT IIYTEeM B3aUMHOI0 00OMeHa MUTPUPYIOIIUMU SAIPaMMU.

Konyasanusa — ¢opma 1os10Boro mpoiiecca, Ipu KOTOPOH ABe pa3yimyuaroIuecs 1o
IIOJTy KJIETKU — TaMeThl — CJIMBAIOTCA U 00pasyioT 3UTrOTY.

Kocmomosautser (0T rpeu. cosmopolfte's — TpasKJaHUH MHUpA) — BUIBI, UMEMIINE
OOITUPHBIH apeasl paCIPOCTPAHEHMW B Ipefesax PasHBbIX KOHTHHEHTOB.

KocHoe BemecTBO — HeOpraHMUeCKUe Pecypchl, KOTOpble opMupyioTca 6e3 yua-
CTH JKUBBIX OPTraHU3MOB.

Kpyrosopor BeliecTs — IUKJWYHBIN, MHOTOKPATHO ITOBTOPSAIOIUIICS IIPOIIECC
B3aMMOCBSABaHHOTO IIPEBPAIleHUsA U IIepeMeIeHUs BelllecTB.

KpacHada KHMUra — CIHCOK PEIKUX W HAXOAAIIUXCS IOJ] YIPO30H MCUE3HOBEHUS
BUJIOB JKUBOTHBIX, PACTE€HMUI, 'PUOOB, JUIIAHHUKOB U IIPOTUCTOB.

Kcepodursr (or rpeu. xéréx — cyxoi, phytén — pacreHme) — pacTeHUSA, IPU-
CIOCOOUMBIIIMECA K JKU3HU B 3aCyIILJIUBBIX MeCTaXxX (CTEIAX, MYCThIHAX, HOJYIYCTHIHAX,
caBaHHAX, BLICOKOTOPbIAX).

Jlumurupyromuii (orpannunBaromuii) pakTop — (PaxTop, HamboJIee OTKIOHUB-
INHCA OT CBOEr0 ONTUMAJIBHOI'O 3HAUEHUS IO CPABHEHUIO C APYTUMU (haKTopamu
U OIpeJeNANINI YyPOBEHb KM3HEeAeATEeJIbHOCTH OpraHu3Ma B JaHHOH cpege.
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Meszogepma (o rpeu. mésos — cpemHuii, dérma — Koxa) — CpPeLHUIT 3apObI-
IIeBBIN JIUCTOK.

Me3odursi (oT rped. mésos — CpemgHuUil, IPOMEKYTOUHLIH, phyton — pacTeHue) —
pacTeHusi, oOOUTAOIME B YCAOBUAX YMEPEHHOI'0 YBJIAKHEHUS.

Muko3 — rpuOKoBoe 3a0oJieBaHUE KOKU UeJIOBeKa.

MUKOTOKCHHBI — SIbI, BEIpaOaThIBaeMble IPUOaAMMU.

Muxkonenos (ot rpeu. mykes — rpud, koinés — oO6IIuil) — COOOIIeCTBO Pas3jInd-
HBIX BUA0B I'pubOB.

Muxkpo6ouenos (oT rpeu. micrés — Maublii, koinds — 00IUi) — COBOKYIHOCTH
0aKTepuil U IPOTHUCTOB.

Myryaausm (oT JaT. mutuus — B3aUMHBII) — B3aWMOBBITOAHBIN U 06513aTeIbHBII
IS "KUBHU XOTS ObI OMHOM M3 MOMYJIAINN TUI B3aWMOOTHOIIIEHMIA.

Haumonansnerii mapk — o6MIUPHLIH 0OXpaHAeMbIHl YIACTOK TEePPUTOPUM, HA KO-
TOPOM PACIIOJIOMKEHBI IPUPOIHBIE KOMILIEKCHI, IPECTABIISAIONINE NCTOPUUECKYIO, SKO-
JIOTUYECKYI0 U KYJbTYPHYIO I[€HHOCTb.

Hexron (ot rpeu. nektos — MABIBYIIUAIT) — OPraHU3Mbl, OOUTAIOIIME B TOJIIE BOJbI
¥ BeAyIlue aKTUBHBIN 00pas3 ;KU3HMU.

Oxpy:xaromas cpega — COBOKYIIHOCTH BCeX IIPHUPOIHBIX TeJ, CHJI U ABICHWUH Ha
miaaHeTe 3eMJisl, B KOTOPOI CYIIECTBYET JKU3Hb.

OHTOreHe3 — COBOKYIIHOCTD IIOCJIEJOBATEIbHBIX MOP(OIOTMUECKUX, (DU3UOIOTH-
YeCKUX M OMOXMMUYECKUX IIPeo0pasoBaHMil, MPOUCXOAAIINX B OPTaHU3Me OT MOMEHTa
ero 3apokaeHus (00pasoBaHUSA 3UTOTHI) IO CMEPTH.

OxpaHa IPUPOABI — COBOKYITHOCTDH MEXKIYHAPOJHBIX, TOCYAaPCTBEHHBIX U PETHO-
HAJIbHBIX MEPOIIPUATHUN IJIA COXPAHEHNA, PAIMOHAIBHOI0 NCIIOJb30BAHNS M BOCIPOU3-
BOJICTBA IPUPOALI 3eMJIM B HHTEPECaX HBIHE KUBYINEro 1 OYAYINX IIOKOJEHU JII0Iei.

OuneneneHue — COCTOSHUE PE3KO MOHUMKEHHON KU3HeAeATeIbHOCTH, IIPU KOTOPOM
BCE BHYTPEHHME IIPOIECChI 3aMeIJIAI0TCS HAMHOTO CUJIbHEe, UeM MPU CIIAUYKE.

Ilamareuk npupoasl — OT/eNbHBIH OXpaHAeMbIil IPUPOSHEIH 00'BEKT KUBOMH MK
HEXKUBOU IPUPOABI, YHUKAJIbHBIA B HAYYHOM, KYJbTYPHOM, UCTOPUKO-MEMOPUATHHOM
WJIW 9CTETUYECKOM OTHOIIECHUMN.

ITapasutusm (0T rpeu. pardsitos — HaxXJIeOHUK) — TUI B3aUMOOTHOIIIEHUN IIOIY-
JANUN pasHbIX BUAOB, U3 KOTOPBIX OJHA MOMYJAINU (IIapasuT) UCIOJIb3YeT APYTYIO
(x03siMHA) B KaYeCTBe CPeIbl U MCTOUHUKA MHUIIA.

ITapreHorenes — croco0 IMOJIOBOTO PA3MHOYKEHU, KOr/[a B3pocjasa 0co0b pasBuU-
BaeTCs M3 HEOIJIOAOTBOPEHHON SANIEKJIeTKH.

IIecTunuasr — cobupaTesbHOE Ha3BaHUE ANOXUMUKATOB, MCIOJIB3YEMBIX B CEJIb-
CKOM XO3AUCTBe AJA 60pHOBI C CODHAKAMU, BPEAUTEIAMN W OOJE3HAMU.

IlepBuuHaa MPOAYKIMSA — OmoMacca, CO3JaHHAs aBTOTPOMGHBIMU OPTraHU3MaMU
(TIpoxyiieHTaM) U3 MUHEPAJIbHOTO BEIecTBa B Ipoilecce (POTO- AN XeMOCUHTE3A.

IIuimeBasda MEHHOCTh — XapaKTEPUCTUKA IOJIEBHBIX CBOMCTB IMPOAYKTA M €ro BKY-
COBBIX KauecTB, OOYCJIOBJIEHHASA COMEePKAHNEM IMUTATEeJIbHBIX BEIeCTB.
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IIuieBsie J0GaBKH — BeIleCTBa, A00ABJIAeMble B MPOAYKTHI TUTAHUA JJIA IPU-
IaHUA UM JKeJaeMbIX CBOMCTB.

IInaukTon (or rpeu. planktés — mapamiuit, 6JIy:KAAIONINI) — OpPraHU3MBbI, 00U~
Talol[re B TOJIIIE BOABI U BeAyI[He MACCUBHBIN 00pas :KU3HU.

IToiikuI0TEpMHBIE OPraHU3MBI (OT I'ped. poikflos — W3MEeHYUBLIH, thérme — Tem-
JI0) — OpraHmM3MBbI, TeMIIepaTypa Teja KOTOPhIX HEIOCTOSAHHA U U3MEHseTCcs BMecTe C
TeMIepaTypoil OKpyKarolei cpeib.

IToroBOI mpoIecc — COBOKYITHOCTH COOBITHI, MPUBOASAINX K OOMEHY reHeTuue-
CKMM MaTepUaJOM MeKIy 0COOAMU OAHOTO BUA MU K ero 00beNHEeHHUI0, UTO CO3aeT
YCJIOBUS [IJIsi BOBHUKHOBEHUS HACJIEICTBEHHON M3MEHUYNBOCTH.

IMonynaumus — rpynmna ocobeii 0AHOTO Buaa ¢ 06muM reHOOHIOM, HAXOAAIUXCS
BO B3aMMOJE€HCTBUU MEXKIYy CO00M M HACEJSIONIUX OOIIYI0 TePPUTOPHUIO.

IIpemensr BEIHOCIMBOCTH — AUWANAa30H CUJBI BO3AeHCTBUA (haKTopa, B KOTOPOM
BO3BMOJKHA JKU3HEEeATEeIbHOCTh OPTaHU3MA.

IIpemenpHo monyctumasa konuenrpaiusa (IIJJK) — KosuuecTBO BpeJHOTO BeIlllecTBa
B OKPYKaIoOIIel cpelie U *KMBOM OpraHu3Me, He OKa3bIBaloIlllee HA HUX HETaTUBHOTO
BO3/IEHICTBUA U HE MPUBOAAIIAA K BOSHUKHOBEHUIO AaTOJOTUI.

IIpepenpHo momyctumsbrii yposess (II/[Y) — makcuMaabHBIA YPOBEHDb BO3AENCTBUA
paguanuu, mryma, Bubpamuu, MarHUTHBIX TIOJI€H U WHBIX BPEeAHBIX (hU3UUECKUX BO3-
IeHCTBUM, He MPEeICTABISIONINI OMMACHOCTU AJIA 3JJOPOBbS UEJOBEKA, COCTOSHUS JKU-
BOTHBIX, PACTeHUIl, X TeHETUUYECKOro (OoHIA.

IIpoayKiust 3K0CHCTEMBI — KOJIMUECTBO OMOMAacChl, 00pas3yIoIieiics B 9KOCUCTEME
Ha eIUHUIE TIJIOIalU WJIU B eIUHUIlE 00beMa OMOoToIla 3a eIUHUILY BPeMEeHM.

IIpoxgyuents! (oT jart. producens — CO3JAOIINIT), WJIN MPOU3BOAUTENINI, — aBTO-
TpoHBIE OPTaHU3MbI, CHHTE3UPYIOIIIIEe OPTaHUYECKOe BEIECTBO U3 MUHEPAJIBHOTO C
WCIOJIb30BAHUEM 9HEPrUH.

Papuanuonnoe msnyuemme — Buj 5IeKTPOMATHHTHOTO H3JYYEHUS, OHNACHBIH
IS 3JOPOBBS JIIO[eil, MPOKUBAIOIUX HA TEPPUTOPUAX 3arpA3HEHHBIX PATUOHYKJIU-
JaMu.

PanuonansHoe mutanue — cOalaHCPOBAHHOE U Pa3HOOOpa3HOe IUTaHue, obecrie-
yuBarollee IMOCTOSHCTBO BHYTPEHHEH cpeabl opraHnaMa (roMeocTas’suc) U KU3HEHHbIe
MOTPeOHOCTU OpraHu3Ma.

Penyuentst (orT jaT. reducens — BO3BpaIlllaloN(uil), WM pa3pylInTe]an, — Te-
TepOTPO(dHBIE OPTraHU3MbI, Pa3pyIIAOIe MEPTBOEe OPraHUYeCKoe BEIecTBO JII000TO
IIPOMCXOKAEHUA 10 MUHEPAJIHLHOTO.

PesepBatr — HeOoJiblladg IPUPOAHAS OXpaHAeMas TEPPUTOPUS, CO3NAHHAA IJIA
OXPaHBI OJHOTO M3 HJIEMEHTOB IPUPOIHOTO KOMILIEKCA.

Cepruduranus — geATeIbHOCTh COOTBETCTBYIOITIX OPTAHOB II0 HOATBEPIKIEHUIO
COOTBETCTBUSA IIPOLOBOJIBCTBEHHOTO CHIPhA U IMUIIEBBIX IPOAYKTOB TPeOOBAHUIM, yCTa-
HOBJIEHHBIM TEeXHUUYECKUMU HOPMATHUBHBIMU ITPABOBBIMU aKTaMU B 00JIaCTU CTaHAAP-
TU3AINN.
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CeprTudurat COOTBETCTBUS — JOKYMEHT, IOATBEPIKAAIOIINHE COOTBETCTBUE CEPTHU-
(urnmpyemMoii TPOAYKIINY TPEOOBAHUAM TeXHUUECKUX HOPMATUBHBIX IIPABOBBIX aKTOB
B 00JIaCTH CTaHAAPTUBAIUU.

Craepodursr (ot rpeu. sclerés — TBepAblil, phytdn — pacreHUe) — PACTEHUA CO
CHU)KEHHOH TpaHCIHUpaIuell U CIIoCOOHOCTHIO aKTHUBHO TOOLIBATHL BOAY IPU €€ Hemo-
CTaTKe B IIOYBE.

Coo6urecTBo — Js1100as1 COBOKYIIHOCTD MOMYJIAINI PA3HBIX BUIOB, B3AUMOIEHCTBY-
IOIUX MeXKIy cOO0OM U CYIIEeCTBYIOIINX B 00IIeli cpeme.

Cpena sKuM3HM — 4YacTh IPUPOALI C OCOOBIM KOMILIEKCOM (haKTOPOB, IJISA CyIIe-
CTBOBAHUS B KOTOPOI Yy PA3HBIX CHUCTEMATUYECKUX I'PYIII OPraHmM3MOB c(hOPMUPOBA-
JINCh CXOJHBIE aJamnTanuu.

Cpema o6uTaHUA — YACTh MPUPOABI, KOTOPasi OKPYKaeT OPraHu3M U ¢ KOTOPOIi
OH HeIOCPeJCTBEHHO B3aUMOJEeICTBYeT B TeUEHUE BCETO JKU3HEHHOT0 ITUKJIA.

CreHoOMOHTHI (OT rpeu. stends — y3KuUii, bios — JKMBHB) — BUABI OPTaHU3MOB,
MMeIOIre Y3K1e IIPeIesibl TOJePAHTHOCTHA U CIIOCOOHBIE CYIIIeCTBOBATEH HA HEOOIBIITNX
TEPPUTOPUAX C OTHOCUTEJIBPHO ITIOCTOAHHBIMU yCJIOBUAMU CPEAEI.

Cykkymaents (oT jaT. succulentus — COUYHBIN) — MHOTOJIETHUE PACTeHUs, CIIO-
coOHbBIEe 3amacaTh BOAY B CBOMX TKAHAX U OpraHax, a 3aTeM 9KOHOMHO ee pacXo-
JOBaTh.

Cykmeccusd (oT JaT. successio — TIPeeMCTBEHHOCTD, IIOCJIeI0BaTeJIbHOCTh) — 3a-
KOHOMEpHasi, II0CJIeI0BATeIbHASA CMEHA OJHUX DKOCHUCTEM JPYTUMHU Ha ONPeeIeHHON
TEePPUTOPHUU II0[J BJIUAHHNEM HAIIPaABJIEHHOI'O M3MEHEHUA IIPUPOSHBIX (I)aRTOpOB niain
IeATeJIbHOCTH YeJIOBEKA.

Tomuueckue cBazu (oT rped. t6pos — MecTo) — CBASK MeKAY IONYJIALMAMUE,
Korja oco0u OHOI IOMYJISIIINU HCIIOJb3YIOT 0co0ell ApYyroil MONmyJISAIUU B KauecTBe
MEeCTOOOUTAHUSA UM HUCIILITHIBAIOT UX BJIUSHIE HA CBOIO CPpely OOMTAHUA.

Tpoduueckue cBasu (OT rped. trophé — NWINA) — CBAZH MEMKAY HOMYJIAIIA-
MU, KOrza oco0u OQHOM IIOMYJIAIMU IIOJYyYaloT IIHIIY 3a cUeT oco0eil Apyroil momy-
JAIUH.

Tpoduueckuii ypoBeHb — COBOKYIHOCTH OPTaHU3MOB, KOTOPHIE B 3aBUCUMOCTH OT
cmocoba MX MUTAHWS W BHUAA KOPMAa COCTABJIAIOT OIPelesieHHOe 3BEeHO MUIIEBOU IIeIlu.

YcnoBusa cymecTBOBAHMS, MM YCIOBHA KU3HH, — KOMILIEKC DKOJOTMUECKUX
(axTOpOB, 63 KOTOPHIX OPraHU3M HE MOXKET CYIIeCTBOBATH B JaHHOU cpese.

Ma6puueckue cBa3u (OT JaT. fabrico — MBTOTOBJIATH) — CBA3U MEXKIY IOIYJIA-
IUAMHU, KOTJa 0COOU OMHOM MOMYJIAINYI UCIOJb3YIOT BhIZEJEHN NI MEePTBbIe YacT!
Tes ocobell ApyTroii MOMyAAIUY B KauecTBe MaTepuaa AJs CTPOUTEILCTBA THE3M, HOD,
yOesKuI u ap.

duronpenapaTsl — JIeKapCTBEHHbIE IIpelapaThl, COLEPIKallllie B CBOEM COCTaBe
JIeKapCTBEHHbIe PACTeHMA.

DUTOTOKCUHBI — SAABI BEIpabaThbIBaeMble PACTEHUSAMMU.



Cnosapb OCHOBHbIX TEPMUHOB U MOHATUN

duronenos (or rpedu. phytén — pacrenue, koinds — obIuit) — pacTUTEIbHOE
COOOIIEeCTBO HA OIpPENeJeHHOW TePPUTOPUM, M3MEHAMIeecss KaK II0 Ce30HaM rofa,
TaK U IO TOJaM.

dopuueckue cBaA3u (OT rped. phéra — HOIIEHUE) — CBABU MEXKAY HMOMYJIAIUAMU,
Korza oco0u OJHOU MOIMyJISAIINK YYacTBYIOT B pacceseHuu (paciIpocTpaHeHun) ocodei
IPYTO# MOMyJIAINN.

Ilenom — Bropuunas mosocTs Tea.

Iens muranusa (MuieBasd Uenb) — JUHENHAsS IIOCJIEeI0BATEILHOCTh OPTaHU3MOB,
B KOTOPOM MPOUCXOIUT IIOITAITHBLINA IIEPEHOC BeIeCTBA U DHEPTUUW OT MCTOUYHUKA
(IpeawIayIero 3BeHa) K moTpebuTesiio (IocaeayoIieMy 3BeHy).

OJBPUOGHMOHTHI (OT I'peY. eurys — IIUPOKUIL, bios — JKM3Hb) — BUJBI OPTaHU3MOB,
uMeIue IMUPOKNe IPeAesbl TOJEPAHTHOCTH U CIIOCOOHBIE 3aCeIATh OOIITUPHbIE Tep-
PUTOPUU CO SHAUUTEJTbHBIMU KOJIEOAHUAMU YCJIOBUU CPEIBI.

IKOJOTHYECKU 3HAK COOTBETCTBUA — 3HAK IOATBEPIKAEHUSA 0€30IaCHOCTU IIPO-
OIYKIUYU JJIS OKPYIKAIOIel Cpeabl.

IJKoJorMUeCcKas HHUIIA — MECTO BUAA B IPUPOJE, BKJIOUAIOIlEe €ro IIPOCTPaH-
CTBEHHOE TOJIOMKeHUe, QYHKIIMOHAJBHYIO POJIb B COOOIECTBE, OTHOIIIEHNE K a0uOTHM-
YECKUM YCJOBUAM CPEJbI.

IKOJOTUYECKAsI TIACTHYHOCTh, NI IKOJOTHUYECKAsa BAJIEHTHOCTb, — CBOICTBO
BUJOB aIalITUPOBATHCA K TOMY UJIU MHOMY AUAIIa30HY M3MEHEHUA CUJIbI BO3IEUCTBUA
(aKTOpPOB Cpebl.

Ixosmornueckue (hakKTOPhI — CBOICTBA ¥ KOMIIOHEHTHI CPeAbl OOUTaHUS, KOTOPHIE
BBIBHIBAIOT ¥ OPraHW3MOB IPUCIIOCOOUTEIbHBIE PEAKIITNN — aJalTalluiu.

IrocucreMa — J1I000i KOMIIJIEKC M3 COOOIECTBA JKUBBIX OPTraHN3MOB U HEXKUBBIX
KOMIIOHEHTOB CpPeIbl UX OOUTaHUA, CBA3AHHBIX MEXKAY Cc000ii 0OMEHOM BelllecTBa 1
SHEPTUU.

JKTomepma (OT rped. ectds — cHaAPYKU, dérma — KoyKa) — HaAPYIKHBIN 3apPObI-
IIeBBIN JIUCTOK.

IMOpPHOHAJBHBIN 3Tam, WU 3IMOpuoreHe3 (or rpedu. embryon — 3aponbIml,
genesis — pas3BUTHE), — 3apPOJBIIIIEBOE PAa3BUTHE OPTaHM3MAa OT 00pPa30BaHUA SUTO-
TBHI O POKIEHUS WU BBIXOAA U3 SUIEBBIX 000JI0UEK Y JKUBOTHBIX, 0 IPOPACTAHUSI
CeMeHU y PacTeHU’H.

dHAeMHuKH (0T Iped. éndemos — MeCTHBIN) — BUABLI, UMeIOII1e OUeHb Y3KUIl apeast
pacmpocTpaHeHus B Ipeaesax HeGOJBIIIOTO PernuoHa.

JHepreTuuecKkas (PYHKIUS KMBOTO BellleCTBA — aKKyMYyJUPOBaHWE SHEPTUU B
OpPraHMYECKOM BEIIECTBE U IepepacipeieeHNe ee [0 TUIIEeBbIM IelAM. JTa QYHKIUA
CBs3aHAa C MUTAHUEM, AbIXaHUEM, PA3MHOKEHUEM U IPYTUMU IIPOIECCAMU KUBHEIed-
TeJILHOCTY OPTaHU3MOB.

JHepreTnyecKas MeHHOCTh (KaJOPUITHOCTH) MUIIEBhIX MPOAYKTOB — KOJIMUECTBO
SHEPTHUU, KOTOPOe BBICBOOOKAAETCS M3 HUX B IpoIlecce OMOJIOTUYECKOTO OKUCJIEHUS
¥ MCTIOJb3yeTcA AJsA obecreueHUsA (GU3NOJIOTUUECKUX GYHKIMHE OpraHmusMa.

IduTomepMma (OT rped. entdés — BHYTPHU, dérma — KO0Ka) — BHYTPEHHUM 3apojbI-
IIEeBBINA JUCTOK.
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