


SBONIOLMSA XMBOro Mupa
Ha 3emMne

XKueoe npeacrtaBneHo HeobbivaHbIM
pa3sHoobpa3uem GopM, MHOXECTBOM BU0OB
XMBbIX OpraHnamoB. M3 kypca «MHoroobpasue
XKUMBbIX OPraHN3moB» Bbl NOMHUTE, 4HTO

B HacCTOsILLEE BPEMS YXE U3BECTHO OKONO

350 TbicAY BMOOB pacTeHUn U OKONo

2 MNH BUAOB XUBOTHbIX, HACENSIOWMNX HaLly
nnaHety. I aTo He cumtas rpuboB v HakTepuii!
Kpome Toro, y4eHble noCTOAHHO ONUCLIBAIOT
HOBbIE BUAbl — KaK CYLLECTBYIOWME B HALN
OHW, TaKk n BbiMEpLUME B MUHYBLUME
reonoru4yeckue anoxu. BoiseneHne n ob6baCcHeHWe 06X CBOACTB

W NPUYUH MHOrooBpasna XUBbIX OpraHuaMoB — 3agada obuiein Buonorun
U Uenb HacTosuwero y4ebHuka. BaxHoe MecTo cpean paccMmaTpuBaeMbix
obuieit Buonorueit NpobnemM 3aHUMaKOT BONPOCH! NPOUCXOXAEHUSA XU3HN
Ha 3emne 1 3aKOHbl ee Pa3BUTUA,a TakKe B3auMOCBA3b Pa3INYHbIX

rpynn XWBbIX OpPraHn3moB mexay coboin 1 B3anMoaeincTene mx

C OKpyXaloulen cpenoun.

Yenosek Bcerga CTPEMUNCS MO3HAThL OKPYXaoWmMn MUp U ONPeaeniTb
TO MECTO, KOTOpPOe OH B HeM 3aHumaeT. Kak BO3HWK/IM COBPEMEHHbIe
XUBOTHbIE U pacTeHun? Yem 06bACHUTL UX NopasuTensHoe pasHoobpasue?
Moyemy ncyesnn dayHa u pnopa ganekux ot Hac BpemeH? o kakomy
nyT¥ NOMAET pa3BuUTHE XU3HM Ha 3emrne B ganbHerwem? Bot nuwb
HECKONbKO U3 TOro OrPOMHOro KONn4YecTea BONPOCOB, PELIeHne KOTOPbIX
BCEerga BONHOBANO YenoBEe4YeCcTBO.




|rnaBa

‘ 1 MHorooGpa3ue XUBoro mmpa.
YpPOBHM OpraHnsaumm u OCHOBHbIE
CBOWMCTBA XUBbIX OPraHN3MoB

Bcnomuure!

® Xumnmuueckuii aremenm® Monexynra® Kaemka® Tranw
®* Opzan ® Opzanusm ® [Tonyaayus ® Buoueros

® Buozeouernos ® Buocghepa ® Obmen seuecma

® Pasmmuodxcerue ® HacnedcmeeHHOCMb U U3MEHYUBOCTLD
® Pazgumue ® Pazdpaxcumocms

Mup »XHBBIX CYIIeCTB IPEACTABIEH OMOJIOTHYEeCKHUMU CUCTE-
MaMH Pas3JUYHOH CTPYVKTYPHOH OpraHM3aluyd U PasHOTO
VPOBHHA CJIOKHOCTH. BEI yiKe 3HaeTe, UTO BCe KHBEIE opra-
HHM3MBI COCTOAT U3 KJIEeTOK. H.iemixa MOXKeT IpeJCcTaBIATh
co001i1 1esbIif OPraHu3M, a MOYKeT OBITh YACThIO MHOTOKJIe-
TOYHOTO pACTEHUA WU KUBOTHOro. OHa ObIBaeT ycTpoeHa
IIPOCTO, KaK KJIETKH DaKTepuil ¥ cHHe3eJIeHbIX BOJ0POCJIeil,
WJIM 3HAYUTEJBHO D0JIee CI0KHO — KJIEeTKHU 3eJIeHbIX pacTe-
HUM, rpuboB, JKUBOTHBIX. BakTepuu, Kak M npocreiurue,
IpeCTABISAIT cO00 IeJIOCTHRIe OAHOKJIETOUHEIE OPTaHnu3-
MBI, CLIOCOOHBIE BREIITOJNHATE Bee (PYHKIIUHA AJIs obecrieueHN A
X XKH3HEeIeATeIbHOCTH. A BOT KJIEeTKH, BXOAAIIHE B COCTAB
MHOI'OKJIETOYHOTI'O Opranuama, clieliiaJu3upoBaHbl, T. €. MO-
TYT OCYIIeCTBJATE TOJBKO OJHY KaKyio-1100 GYHKIINIO 1 He
CIIOCOOHEI CYIIECTBOBATH CAMOCTOATEILHO, BHE OPraHu3Ma.
Y MHOTOKJIETOYHOrO OpraHM3Ma B3auMojelicTBHE MHOTHX
KJIETOK IIPABOJHUT K BO3BHMKHOBEHMUIO HOBOI'O KadecTBa, He
PaBHO3HAYHOT'O IPOCTOM UX CyMMe.

B n1000# KiIeTKe IpoLecchl dKU3HeAeATeIbHOCTH OCyIIle-
CTBJIAIOTCA HA YPOBHE B3aUMOJAEHCTBUSA Pa3jIMYHBIX MOJe-
kyJj. Ha aTom ypoBHe HaunmHaOTCA OOMEH BellecTB U IIpe-
BpallleHue JHepruu, mepejada HacJIeACTBEHHOH MH(oOpMa-
AU ¥ IP.

B MHOTrOKJIETOYHOM OpraHU3Me KJIETKU H MEeKKJIeTOUHOe
BeIIecTBO 00pasyIoT CBsA3aHHBIE BLIITOJHEHUEM OIIpe/iesIeH-
HBIX QYHKIUHA mKaHu ¥ opzaHbl. B peayibraTe 3TOro MHO-
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rOKJIETOYHBIN OpzaHu3Mm NpejacTaBiiseT co00i IEeJOCTHYIO CUCTeMY,
coco0HYIO K CAMOCTOATEJIBHOMY CYIIECTBOBAHUIO.

COBOKYIIHOCTh OPraHM3MOB OJHOTO M TOTO Ke BHJa, 00beJUHEH-
HBIX 00ILMM MecTOM obuTaHuA, obpasyer nonyaanuio. Ilonyarayus —
cucTeMa HAZOPraHU3MEHHOro ypoBHs. MMeHHO 3/1ech HPOTEKAT
IIPOCTEeHIIIHe 3BOJIOIMOHHBIE TPeodpa3soBaHUA.

OpraauamMbl HONYAANNUHA PA3JIUYHBIX BUA0B B3AUMO/IEHCTBYIOT Me-
Ay cOO0M B 9KOJIOTHYECKHUX cCHCTeMAaX — OuozeouyeHosax. Tak Haswl-
BAIOT COBOKYITHOCThL OPraHU3MOB Pa3HLIX BUIOB (C000IIecTBO) 1 (pax-
TOPOB CpeJbl UX 00MTaHHUA, 00 beIUHEeHHBIX 0OMEeHOM BeIllecTB U 9Hep-
I'MH B €JMHBINA IPUPOJIHBIA KOMILIEKC.

Haxomsern, Bce 0M011eHO3BI NJIaHETHI (DOPMUDPYIOT OUOCPepy — cuc-
TeMy BBICHIEro nmopsifka. Ha aTomM ypoBHE IIPOMCXOAUT KPYTrOBOPOT
BEIIeCTB U IpeBpallleHue SHepPruM, CBA3aHHbIE C JKU3HeAeATeIbHO-
CTBIO BCEX KUBBLIX OPraHU3MOB, oOHUTaomux Ha 3emie (puc. 1).

WHuBoil maTepun Ha JI000M YpPOBHE OPraHU3alMU NPUCYIIHA Yep-
THI, OTJINYAIOIINE ee OT HeJKUBOMH MaTepHuH.

Bce sxuBBIe Oprasu3Mbl CIIOCOOHBI K 00MEHY 6€ULeCME C OKPYIKAIO-
me# cpepoir. OHM NOTJIOIIAIOT U3 Hee BellecTBa, HeOOXOJAMMbBIE UM
IIA OUTaHWUsS, HAPYKY BBIIEJSAIOT HIPOAYKTHI KHU3HEAeATeIbHOCTH.
Ob6meH BemiecTB obecreYMBaeT MOCTOAHCTBO XMMHYECKOT'O COCTaBA
H CTPOEHHSA BCeX JacTeill OpraHusMa u, KaK CJeCTBHe, IIOCTOAHCTBO
¥ CTAaOMJIBHOCTD UX (PYHKIIMOHUPOBAHUA B HEIPEPBIBHO MEHAIOIIAX -
CfA YCIOBUAX OKPYKAIIIEl cCpeabl.

5 ; : 4+
e 300 Micas g

BUOCDEPA BWOrNEOLEHO3 COOBLUECTBO nonynaums OPTAHWU3M

Puc. 1. CnekTp ypoBHe OpraHn3aummn Xnebix CUCTEM
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Hpyras xapakTepHas 4yepTa »XUBOU MaTepum — CaM0B0CNPOU3Ee-
denue. CnocOOHOCTE K PA3MHOKEHHIO, T. €. BOCIIPOU3BEJeHUI0 HOBO-
ro MOKOJIEHUs ocobeil TOro »e BUAa, — OJIHO M3 OCHOBHBIX CBOMCTB
JKHUBBIX oprasusMoB. [IoTOMCTBO B r/1aBHOM BCerjia NOX0XKe Ha POgH-
TeJleil, I03TOMY CBOMCTBO OPraHM3MOB BOCHPOU3BOAUTH cebe 1m10106-
HBIX TECHO CBA3aHO C ABJIEHHEM HACJIEICTBEHHOCTH.

HacaedcmeeHHocmb — 3TO CIOCOOHOCTH OPraHU3MOB IepeiaBaTh
CBOM IPHU3HAKH, CBOMCTBA ¥ 0COOEHHOCTH Pa3BUTHUA W3 HOKOJEHUA
B noxkoJsieHne. OIHAKO MOTOMKH HE WAEHTUYHBI CBOMM POAUTEAM,
¥ B 9TOM NPOABJISAETCHA U3MEHUYUBOCTh — CIIOCOOHOCTH OPraHU3MOB
npuobpeTaTh HOBbIE IPU3HAKH U CBOMCTBA. B OCHOBE ee JIeXKUT U3Me-
HeHHe CTPOeHU S M'eHOB MJIA XPOMOCOM.

H3menvusocmsb co3naet pasHo0Opa3HbIi HCXOAHbBIN MaTepraJ A
ecTecTBeHHOro oTbopa, T. e. orbopa ocobeii, Haubosiee NpUCIOCcCobIeH-
HBIX K YCJIOBHAM CYIIEeCTBOBAHHUA B KOHKPETHBIX IPHPOAHBIX YCJIO-
BHUSAX, 4YTO, B CBOIO OYepe[b, NIPUBOJUT K IOABJIEHUIO HOBBIX (hOpM
JKM3HH, HOBBIX BHJ0OB OPraHU3MOB.

[Ipu pazaMHOKEeHUH OPraHN3MOB Yepe3 NOJOBbIe KJIeTKHU Iepeiaer-
CcA He KOMILIeKC IIPU3HaKOB U CBOMCTB OpraHuaMa, a reHbl, onpeje-
JIAIOIIAEe BO3BMOKHOCTh UX pa3BuTua. CaMu ke KauecTBa opraHiusma
NOABJIAIOTCA B Ipollecce padBuTus. CriocobHOCTh K pasBUTHIO — BCe-
ob1ee ceoiicTBo Matepuu. Ilox paseumuem nonuMaloT HeobpaTumoe
HaIpaBJeHHOe 3aKOHOMEepHOe N3MeHeHHe 00'beKTOB KUBOH U HEXKH-
BOU npupojbl. PazBuTHe KUBOW MaTepHUH IIpeCTaB/IeHO HHAUBUAY-
aJbHBEIM Pa3BHTHEM OPraHU3MOB, WJIH OHMOZEHEe30M, U UCTOpHUUE-
CKHM Pa3BUTHEM, UJIH (PUL02EHEI0M.

Dunozenes, NIN 360AK0UUSL, — ITO HEOOpPaATUMOE U HAIIPABJIEHHOE
pasBUTHE KUBOIW NIPUPOILI, COIIPOBOKAAIOIIIeeca 00pa3zoBaHUEeM HO-
BBIX BUJIOB U IIPOTPECCUBHBLIM yCJIOKHEHHEM (DopM KU3HU. Pe3yib-
TATOM 9BOJIIOIMH SBJISETCA BCE MHOT000Opasue KUBBIX OPraHM3MOB
Ha 3emJe.

CymiecTBYIOT M IpyryUe cBOMCTBa XUBOM nnpupoasl. Cpean HUX ca-
MOPEeryJAanna U pasAparkuMOCTh, PUTMHYHOCTE U HEKOTOPBIE IpPy-
rue, 3HaKOMbIE BaM U3 Kypca « HesoBeK».

Taxum 00pasoM, »KHUBbI€ OPTaHU3MEI PE3KO0 OTJIMYAIOTCHA OT HeXKHU-
BBIX CHCTE€M — O0'BEKTOB, H3y4aeMbIX (PpM3UKOI U XUMHEH, — CBOeH
HMCKJIIOUNTEILHOM CJI0KHOCTHIO U BEICOKOM CTPYKTYPHOM U (PYHKIIHO-
HAJIbHOH yIOPAZO4YE€HHOCTEHIO.

Yro ke Takoe xu3ub? Oxgro u3 onpenenennit boaee 100 steT Hazaxg
nan @. OHrenbc: «HHU3HL ecTh cnocod cyIecTBOBAHUA O0EJIKOBBIX
TeJ, ¥ 3TOT Croco0 CYIIeCTBOBAHHUS COCTOMT IO CBOEMY CYIIECTBY B
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IIOCTOAHHOM CAMOOOHOBJIEHHH XUMHUYECKUX COCTABHBIX YacTel aTHX
Tes1» . B 3TO onpeiesieHe BOIILIH ABA BaXXHBIX MOJIOKeHHA: 1) dKU3HL
TeCHO CBf3aHAa ¢ 0eJKaMu ¥ 2) HeIIpeMeHHOe YCJIOBHe KU3HU — I10-
CTOSAHHBIN 0OMEH BelecTB, ¢ IIPeKpalleHrueM KOTOPOro IIpeKpaliaeT-
CHA U XKHU3Hb.

JMocTuskenus OMOJOIMHA HAIIWUX JHEH I[MO3BOJIMJIN BLIABUTEL HOBLIE
YepTsl, IPUCYIIHE ¥XUBLIM OPraHu3MaM, ¥ Ha 3TOM OCHOBAHWH JIaTh 00-
Jiee TOUHOE OIIpeJ/ieJIeHe TIOHATHSA «KU3Hb» . COBpEMeHHBII oTeuecT-
BeHHBIN yueHbIH M. B. BonrbpKeHIITeH onpeaesisgeT 970 IIOHATHE TaAK:
«JKuBBIEe Tejla, CyNIecTBYIOIINEe HA 3eMJe, IMMPEeACTABJIAIOT coboil oT-
KPBIThIE CAMOPErYJIUPYIOIIHEeCHa U CAMOBOCIIPON3BOIAIIHECH CUCTEMEBI,
TIOCTPOEHHBIE U3 ODMOIIOTUMEPOB — OEJIKOB ¥ HYKJIEMHOBEBIX KHCJIOT» .

O3HAKOMUBIINCE, TAKUM O00OpPa30M, C OCHOBHBIMM IPHU3HAKAMH
1 CBOMCTBaAMM KUBBIX OPraHU3MOB, MOYKHO MIEPEUTH Terephb K BOIIPO-
Cy O IPUYMHAX MHOTro0o0pasus }XKUBHHU HA 3eMJIe.

9 | Bonpocbl ANS NOBTOPEeHUS U sagaﬁﬁﬂ; -

. Nepeuncnurte BUoONOrMyeckne NoaumMepsbl, BXOAALIME B COCTAB XUBbIX CUCTEM.

Kakue ypoBHU OpraHn3auum Xnson matepuu bl 3HaeTe?

Kak B3aumMOCBA3aHbl pasnunyHbie yPOBHU OpraHn3aumnm Xmeomn marepmumn?

Y710 Takoe camMoBOCMpon3BeneHme (PenpoayKUms) XUBbIX OPraHM3MoB?

Yr0 Takoe pasentne? Kakme popMbl passntus Bol 3HaeTe?

. Y70 Takoe pasgpaxumocTs? Kakoe 3HaueHue oHa uMmeeT ana npucnocobneHms

K YCNOBWAM CyLLleCTBOBaHUA?

7. lNpueeaoute npuMepsl camoperynaumm GuanonorMyeckux NpPoLeccos B opra-
HWU3MeE.

8. B uyeM 3Ha4YeHue PUTMUYHOCTU NPOLECCOB XusHeneatensHocTn? MNpueseaute
npPUMepbl PUTMUYHOCTU NPOLLECCOB B HEXMBOW NPUPOAE.

9. [aiite onpegeneHue Xnu3Hu.

o0 s ON =

o | Mopymante

YT0 cBsi3biBaeT mexay coboil xuebie opraHnamel, obutaowme B pa3Hbix 610-
reoueHo3ax nnaHeTsl?

PaGorac xounu&nepoaﬁ

O6paruteck K aucky. M3yunTte matepuan ypoka v BbINONHUTE NPeanoXeHHbIe
3anaHms.
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2 Passutune monorumn
B AOAapPBUHOBCKUA Nnepuoa

Kaxk BosHUKJIN ciiokHBIe opraauaMbl? [lon neiicTBuem Ka-
KHX CHJI c(pOPMHUPOBAJIHMCH UX IPHCIIOCOOUTEIbHBIE IPHU3HA-
kn? OTKyza takoe pasHooOpaswe OpPraHMYECKOro Mupa U
KakK OHO coxpaHserca? Kakoe mecTo B Ipupoje 3aHuUMaeT
YeJIOBEK U KTO ero npeaxku’?

Ha aru Bonpocsl orBeyaetr meopus agonwyuu. 1loa aBo-
JIOLUEN YKUBOTO MUPA IIOHUMAIOT IPOIECC UCTOPUUECKOTO
PasBUTHSA YKUBOM IPUPOJBI C MOMEHTA BOBHUKHOBEHU A U3~
HH Ha 3eMJie 0 COBpeMeHHOCTH.

Eme B gpeBHOCTH OBL/IM cOOpaHbBl HEKOTOPEIE CBEJeHUA O
JKUBOM nipupoze. 3yuyeHHeM >KUBOTHBIX 3aHUMAJICA JPEB-
Herpedecku yuensid Apucrorensb (IV B. 10 H. 3.), ontucas-
muit 6osee 500 BUIOB 1 PaCHOJIOKUBIINI UX B OTIpeleJIeH-
HOM HOPSJAKEe: OT MPOCTO YCTPOEHHBIX KO Bce HoJiee CII0MK-
HbIM. YYeHEId U ero VUeHHMKH HM3y4aJld TaKiKe CTPOeHHe
pacrennii. Ha mporsiskenun CpeiHeBeKOBbA TPYAbI APHUCTO-
TeJis OBLIIM OCHOBOM IIpe/icTaBIeHU 0 3KuBoH npupoae. Un-
Tepec K OMOJOrHH BO3pPOC B anoxy Beamkux reorpaduue-
ckux oTKpbITHi (XV B.). UHTeHCHBHAS TOPTOBJIA U OTKPHBI-
THE HOBBIX 3€MeJIb PACIIUPANN CBEJEeHUS O KHUBOTHBIX U
pacrenusx. s Uagnu u Amepuku B EBpony 3aBe3jiid HOBBIE
pacTeHusa — KOpPHILY, KapTrodenb, KYKypy3y, Tabak. Bora-
HHUKH B 300JIOTH ONMCHIBAJIH MHOKECTBO HOBBIX, He BH/IAaH-
HBIX paHee PACTeHWi U JKUBOTHBIX, YKa3bIBasi, KAKUMHM I10-
JIe3HBIMH HUJIM BPEeJHLIMHU CBOMCTBaAMH Te 00J1aJai0T.

1. CtaHoBNEeHUue CUCTEeMATUKMN

\ BcnomAute!

® T'arxcon ® Cucmema ® Hepapxus

[TorpebHOCTE B yrnopaaoyeHUHA OBICTPO HAKATIIUBAKOIIUXCA 3HAHUI
npuBeJsia K He0OXOAMMOCTH CHCTeMAaTU3NpoBaTh nX. Co3arorca npak-
THYECKHEe CHCTEeMBbI KJaCCH(PHUKAIlAH, B KOTOPBIX PacTeHUs U JKHUBOT-
Hble 00'beIUHAIOT B TPYNNEI B 3aBUCHUMOCTH OT UX II0JIb3bl UM Bpeja
ansa gejgoBeKa. Hanpumep, BeIe/IAIN JIeKapCTBeHHbIE DACTEeHUA, ca-

12 Paspen 1 / BBonioums kXMBOro mupa Ha 3emne



JIOBBI€ WJIA OTOPOJHBIE KYJIbTYDPbl, CODHAKHA — 4Ype3BbIYailHO pasHo-
o0pasHbIe pacTeHu s, MOSABUBILINECSH B OJHOPOAHOMN KYJIbTYpe BO3/eJIbI-
BaeMbIX YeJIOBEKOM pacTeHuii. [ToHATHSA «AOMAIIHAN CKOT» WU « /10"
BUTBIE XMBOTHBIE» CJIYKUIN AJaA 0003HAYEHUS CAMBIX PA3HBIX IO
CBOEMY CTPOEHHUIO M IIPOUCXOKAEHNIO JKUBOTHEIX. Beaeacrsue yaobeT-
Ba IpaKTH4YecKas KjlaccupuKanusa BUJIOB IPUMEHAETCH 0 CHX IOp.
OpHAKO YUeHBIX KJaaccu(HUKAILMA JKUBBIX OPraHM3MOB I10 IIPU3HAa-
KV IOJIe3HOCTH YAOBJIETBOPUTE He Moryia. OHU HCKAaJIXU TaKe CBOMCT-
Ba, KOTOPBle MO3BOJIMJIKA OBl O0BEAUHATL PACTEHHA M JXHUBOTHBIX B
rPYINObI 110 CXOJACTBY B CTPOEHUH M JKU3HeaesATeabHOCTH. [lepBoHa-
YaJIbHO B OCHOBY CHCTEMaTHUKH Opayii OAWH WA HeOOJIbIIOe YHCJIO
IIPOM3BOJILHO BEIODAHHBIX IPU3HAKOB. IIOHATHO, YTO IPH 9TOM B OZHY
¥ TY 3Ke IPYIIY IMOAaJaJ i COBEPIIeHHO HEPOJACTBEHHbIE OPTraHNU3MBbI.
Ha npors:xernn XVI—XVIII BB. mpogo/skanack pabora mo omm-
CAHWIO JXKMBOTHBIX M PACTEHWId, N0 UX CHCTeMaTH3anuu. Bosbiioi
BKJIAJI B COBlaHUEe CUCTEeMBI IIPUPOABI BHEC BBIJAIOIIUNCS IIBEICKU I
ecrecrpoucnbiTarens Kapa Jlmareit (1707—1778). 9tor yueHBIH
onucana 6osee 8000 Bu0B pacTeHUil, yCTAHOBUJI e IMHOOOPa3HYIO TeP-
MWHOJIOTHIO M IOPAAOK omucaHUA BHAOB. OH O0BEAMHUII CXOJHBIE
BU/ILI B POJIBI, CXOJHBIE POJABLI — B OTPAABI, & OTPAABI — B KJIaCChI.
Takum o6paszoM, B OCHOBY CBOEH KJaCcCH(PpHKAIIMN OH ITOJOMKHJI
npunyun uepapxuiHocmu (T. €. CONOAYUHEHHOCTH) TAKCOHOB (OT
rpedu. makcuc — PAacIOJIOKeHHe B NMOPAAKe) — CHCTeMaTHYeCKHX
eIUHUIL TOT0 MJIKX MHOTO paHra. B cucreme JIuHHeA caMbIM KPYITHBIM
TaKCOHOM OBLI KJIacC, CAaMbIM MEJKHM — BUJ (Pa3HOBHAHOCTE). ITO
ObLJI Ype3BBIYATHO BAXKHBIM IIIAr HA IYTH K YCTAHOBJIEHHUIO €CTECTBEeH-
HO¥ cucTeMbl. JIMHHEN 3aKpenuil UCTIOJIL30BaAHME B HAYKe OMHAPHOM
(T. €. IBOITHOM) HOMEHKJIATYPHI 1Jid obo3HaueHusa BugoB. C Tex mop
KaKIbIH BUJ Ha3bIBaeTCA ABYMs CJIOBAMHU: IIepPBOe CJIOBO O3HAYaeT
POX M ABJIsIeTCSA OOLIMM JJs BCeX BXOASIIMX B HEro BHJOB, BTOpOeE
CJIOBO — COOCTBEHHO BHI0BOe Ha3dBaHWe. C pasBUTHEM HAYKHM B CHC-
TeMy OBLJIHM BBEJEHLI HEKOTOpBIE HOMOJHHTE/IbHBIE KATErOPUU: Ce-
MEeHCTBO, IMOAKJIACC U AP., 4 BRICIIUMH TAKCOHAMHM CTAaJIM THII ¥ I1ap-
cTBO. Ho MpMHIMII NOCTPOEHUA CUCTEMEI ocTajcsa HemaMeHHbIM. Ha-
IpUMep, CHUCTeMaTHYeCKOe MOJOKeHHe JoMallHell cofaKu MOYKHO
onucathk ciaeayiomuMm obpasom. Cobaka moMaliHAA BXOIHUT B POJ
Boak cemeiicTBa Bostubu orpsga Xuniaeie Kiaacca Miaekonuramolue
noaruna Ilozesonounsle Tuna Xopaossie. Hapaay ¢ nomamisei coda-
KoH pox Book BKJIOUaeT BOJIKOB, IIAKAJIOB, KOMOTA, AUHTO.
JIMHHEe co3aa caMyio COBEPIIeHHYIO AJIsi TOTO BDeMeHH CHCTeMY
OpPraHUYecKOro MUpa, BKJIIOUYMUB B Hee BCeX U3BECTHBIX TOT/a JUBOT-
HBIX ¥ BCE M3BECTHLIE pacTeHUsi. Bo MHOTHX ciaydasiX OH IPaBUJIbHO
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00'beINHUII BUABLI PACTUTEIBHBIX OPTaHU3MOB 110 CXOACTBY CTPOEHUS
1 OpraHMU3alluy OPraHoB pasmMHOKeHHA. OZHAKO IPOU3BOJILHOCTE B
BBIOOpE MPHU3HAKOB AJA KjaaccupuKanuu npusesa JInHHea K paxy
O1InboK.

JInnHe# coO3HaBAJ HCKYCCTBEHHOCTH CBOEH CHCTEMBI ¥ YKa3bIBAJI Ha
HEeOOX0IMMOCTH Pa3paboTKH eCTECTBEHHON CHCTEeMBI TPUPoAbl. OH mu-
caJgma: ¢I/ICR}’CCTBGHH3H CHUCTeMa CIYHUT TOJBKO 0 TeX II0op, IIOKa He
HafigeHa ecrecTBeHHas» . OgHaKO0 YTO 03HaYa o0 A yuerHoro X VIII B.
IIOHATHE «eCcTeCTBeHHasA cucremMa» ? Kak Tenepb U3BECTHO, €CTECTBEH-
Has CHCTeMa oTpaKaeT MNPOUCXOXKIAeHHEe JHUBOTHBIX U pac*relmﬁ H oc-
HOBaHAa HA MX POJACTBE U CXOJACTBE II0 COBOKYITHOCTH CYILIECTBEHHBIX
yepT cTpoeHus. Bo BpeMeHa roCIOACTBa PEJIMIHO3HBIX IpeJcTaBe-
HUH y4YeHbIe [10JIarajy, 9YTO BUAbl OPraHU3MOB CO3IaHbI HE3aBUCUMO
apyr ot apyra TBopmoM m ocTalTCs HEUM3MEeHHBIMHU. « BUOB CTOJb-
KO0, — ropopuJi JIuHHEH, — CKOJIBKO pa3audHbIX (hopM co3as B Ha-
yasie mupa Beemorymumii» . IToaToMy mOMCKH eCTEeCTBEHHOM CHCTEMEI
NPHUPOALI 03HAYANIH JJis OGMOJIOrOB NONLITKHA NIPOHUKHOBEHHUS B I1JIaH
TBOPEHHUS, KOTOPLIM PYKOBOJACTBOBaJICcSA Bor, coznasasa Bce JKUBoe Ha
3emuie. COBEpIIEHCTBO CTPOEHMsI BHJOB, B3aWMMHOE COOTBETCTBHE
CTPOeHUA U (PYHKIOUII BHYTPEHHUX OPraHOB, IIPHUCIOCOOJIEHHOCTh K
YCJIOBUSAM CYINECTBOBAHHA 00BsACHAIUCE MyapocThio TBopma. Ilpa-
BIJILHOE TOJIKOBaHHE IIPOUCXOXKIEHHUA OpPraHUudYecKou mesecoodpas-
HOCTH J1aJ1 TOJABKO BeJTUKHI aHTIucKkuil yuensiit U. JlapeuH.

9 | Bonpochi ANsi NOBTOPEHUS U aamﬁﬁ

1. Yro Takoe cucremarmka?

2. [Mo kakomy npuHUMNY nocTpoeHa knaccudukaums opraHnamos K. JinHHea?
3. Y70 Takoe ecTtecTBeHHas cucTemMa Npupoabl?
4.

Kakue uapcrsa, TUNbl, KAacchl, CEMENCTBa, POabl M BUAL! XXMBLIX OPraHU3MoB
Bbl 3HaeTe?

o I MoaymanTte

Moyemy C pasBUTUEM Hayku B cucTemartuke Gbiuin BBEAEHb! HOBLIE O0NONHKU-
TeNbHbIE TAKCOHbLI?

?

Pabora c KOMNbIOTEPOM

ObpartuTech K AUCKY. M3yuunTe mMarepuan ypoka v BbiNONHWUTE NPeanoXeHHbIe
3apaHus,

renew
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2. DBONOLUMOHHASA Teopus XXana Barucra Jlamapka

| Bcnomrurte!

* Kaumamuueckue yciogua mecmuocmu ® @axkmopwvt 6HeuLHeil
cpedubt ® I'eonozuveckas ucmopus MamepuKos

IlocTenneEHO HAKAILINBAIHCH (DAKTHI, KOTOPEIE IPOTHBOPEYNIIH IIPe/-
CTaBJIEHUAM O HEM3MEHHOCTH JKUBOi npupoasl. CosgaHne MUKPOCKO-
nma B8 XVII B. 1 ero npuMeHeHHe B OMOJOTHUYECKUX HCCIETOBAHUAX
CHJIBHO PACIIMPHJIHA KPYro3op y4eHsix. OgopMuiack Kak HayKa aM-
OpmroJsiorus, BO3HUKJIA IIAJIEOHTOJOTHA.

YuyeHbIM, CO3JaBIIUM IEPBYIO 3BOJIIIHOHHYIO TEOPHUI, OBLT BHI-
paromuiics ppaHIy3cKuil ecrecTBouciibiTaTensb AL, B. Jlamapk, BHec-
U CBOMMH TPyZaMu OOJBLIIOH BKJIAJ B OGHOJOIrHIO; CAM TePMHH
«0HoJOrUA» NpUHAANEKUT emy. Teopusa apomonuu Jlamapka, B oT-
JAYHAEe OT MHOTHX NPEeAIIeCTBYIOIUX TEOPUMA, OMApasiach Ha (DaKTHI.
MBEICaTb O HEOCTOAHCTBE BUJIOB BOZHUKJIA Y HETO B pe3yJibTare rirydo-
KO0 U3YUEHHS CTPOCHU A PACTEHUH U JKMUBOTHLIX. 3aHHMAACh CUCTe-
MaTHKOH »HUBOTHBIX, JIJaMapk oOpaTij BHUMaHHE HA CXOJICTBO CyIIe-
CTBEHHBIX 4YepPT CTPOeHUS V KMBOTHBIX pasHbIX BUA0B. Ha ocHOBe
cxoxcrBa Jlamapk Beizenna 10 KigaccoB 6eCIIO3BOHOYHBLIX BMECTO
nByx KJaccoB y JIluaHes (Hacexomblie 1 Hepru). Cpean HUX Takue
rpymnel, kax PakoobpasHusie, Ilaykoobpasusie, Hacekombie, coxpanu-
JIMCH 0 HAIIUX JHeH, gpyrue rpynmnsl — Mosnaockn, KonpuaTeie —
BO3BeJleHbI B paHT Tuma (puc. 2). HecoBepmencTBo cucremaTuku Jla-
MapKa o0ObACHAEeTCA YPOBHEM HAayKH TOIO BpeMeHH, HO B HeH ecThb
rilIaBHOE — CTpeMJIeHue M30eKaTh UCKYCCTBeHHOCTH I'PYHIHPOBOK.
MoskHO cKasaTh, 4To JlaMapK 3aJI0KUJ OCHOBBI €CMecmaeeHHOI Clc-
membl Kaaccugpurayuu. OH e BIepBbie MOCTABUJ BOIIPOC O IPAYH-
HaX CXOJCTBA ¥ PA3JUYUil Y JKUBOTHBIX: « MOT JIX 51 pacCCMaTPUBATh...
PAZX }KUBOTHBIX OT CAMBIX COBEPIIEHHEIX U3 HUX OO0 HEeCOBEpPIIeHHEel -
mux, — nucata Jlamapk, — M He NONBITATHCA YCTAHOBHTH, OT YEro
MOXKeT 3aBUCETh 3TOT CTOJb 3aMeuaTeabHBIN (hakT?» Jlamapk npu-
XOOHUT K 360JHUYUOHHOUL udee. Benudaiimas 3acayra sToro y4eHoro
3aKJI0YaeTCA B TOM, YTO 3BOJIIOIIMOHHASA HAEsA YV HeTro TIATEeJIBHO Pa3-
paboTaHa, MOAKPpeIlIeHa MHOXKECTBOM (PAKTOB M IIOITOMY CTaJa Mmeo-
pueii. B oCHOBY ee MOJIOKEHBI IPEJCTABIEHUSA O IIOCTEIIEHHOM PA3BU-
THH OT IIPOCTOTO K CJIOXKHOMY U O POJIN 6HeWw Hell cpedbl B Ipeodpaso-
BaHHUHU OPraHU3MOB.

B cBoeM ocHOBHOM Tpyae «PHaocodua 300J0THH »,, ONTYOJIUKOBAH-
HoM B 1809 r., Jlamapk npuBOAUT MHOTOYHCIEHHbBIE JOKA3aTEJIbLCTBA
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WHdyaopun W 8 30010rM4ECKON CUCTEME

/ ] XK. B. Namapka. CTpenka ykasbigaet
/ HanpasneHwe 3BoMIOUNK

u3MeHseMocTH BUA0B. K yueny Takux gokasarenbeTB JlaMapk OTHO-
CHT MSMeHeHHA H}HUBOTHLIX 11O/ BJIUMAHHEM OOMAalllHHBaHHUA H pacTe-
HUM 110/ BJIUAHUEM OKYJIbTYPUBaAHHSA, IIPU ITepeceIeHUN OPraHu3MOB
B JIpyrue MecTa 00OMTaHUSA C UHBIMH YCJIIOBUSIMH CYIIIeCTBOBaHMA. Baxk-
HYIO POJIb B BOSHMKHOBEHHH HOBEIX BIUJIOB JlaMapK OTBOAUT IOCTEIIEeH-
HBIM M3MEHEeHHUAM I'M[POTe0JIOTUYECKOr0 PesKuMa U KJIMMAaTHYIeCKUX
ycJoBUi Ha moBepxHOocTU 3eMun. Takum o6pazom, B aHAIN3 OHMOJIOTH-
JecKHX siBjeHu JlamapK BKJIIOYaeT JBa HOBBIX (hakTOopa: hakTop Bpe-
MEHHU M YCJIOBHUSA BHEIIHEH cpebl. ITO OB OOJIBIION IIar BIepes Mo
CPaBHEHHMI) C MeXaHHCTHYEeCKHMH IpeacTaBJIeHWAMH CTOPOHHHKOB
HEeU3MEeHHOCTH BUIOB. O}],HaKO KaKOBbI jKe MeXaHU3Mbl HBMEeHYHBOCTH
OpraEu3MoB U oOpasoBaHUsA HOBBIX BuAoB? Jlamapk cumTasn, 94To UX
JBa: BO-IIEPBBIX, CTPEeMJIEHHME OPraHU3MOB K COBEPIIEHCTBOBAHHIO,
a BO-BTOPBIX, IIPAMOE BJIUSHUE BHEIITHEN cpe/ibl 1 HACJIeJOBaAHUEe IIPH-
3HAKOB, IPMOOPEeTeHHBIX B TeUEeHME KU3HU OPraHu3Ma.

Barnaaer Jlamapka Ha MeXaHM3M 3BOJIOIMH OKa3ajluch omuboy-
HeIMHU. [TyTH npucnocobaeHus *KUBBIX OPraHU3MOB K OKPYIKaIomei
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cpene u BunoodbpasoBanus cunycts 50 jger orkpsin Y. [lapsun. 3acay-
ra Jlamapka 3akjaruaeTcsa B TOM, UTO OH CO3[aJl IePBYI0 TEOPUIO DBO-
JIIOIMU OPraHMYecKoro MUpa, BBeJI IIPUHIMI MCTOPHU3Ma KakK YCJo-
BUe IMMOHUMAHHUA OMOJOrHYECKUX SIBJIECHHH W BBHIJABUHYJ B KauecTBe
rJIABHOM MPUYMHBI U3BMEHAEMOCTH BHIOB YCJIOBHUSA BHEIIHE cpebl.

Teopus Jlamapka He moJy4ynsia IpUu3HaHUA cOBpeMeHHUKOB. Hayka
He ObLIA ellle rOTOBA K IPUHATHIO HAEH 9BOJIIOIMOHHEIX ITpeobpasosa-
HHUI1; CPOKH, 0 KOTOPBIX roBopui Jlamapk, — MHJLJIMOHBI JIeT — Ka3a-
auch HeBooOpasuMbIMu. JlokaszaTenbecTBa IPUUYNH U3MEHAEMOCTH BH-
JIOB He OBLIM JOCTATOYHO yoeauTenbHBIMUA. OTBOSA PemIaInyi poJib
B 9BOJIIOIUHM IPAMOMY BIMAHWIO BHEIITHEN CpeIbl, VIIPAXKHEHUIO U He-
YIPakKHEHWIO0 OPraHOB U HACJIEJIOBAHUIO TPUOOPETEeHHBIX ITPU3HAKOB,
Jlamapx He MOr oOBbACHUTH BO3BHUKHOBEHHSA NPHUCIIOCODIeHMIT, 00y-
CJIOBJIEHHBIX «MEPTBBIMH» CTPYKTypamu. Hanmpumep, okpacka ckop-
JIVIIBI ITUYBUX SUI HOCUT SIBHO IIPHUCIOCOOMTENLHBIA XapaKkTep, HO
00BACHUTH 3TOT (PAKT ¢ NO3UNHHA Teopun Jlamapka HEBO3ZMOIKHO.

Cnopam npHuBepIKeHIeB HeM3MEeHHOCTH BH/IOB M CTUXUMHBIX 3BO-
JIIOIMOHUCTOB ITOJIOMKUJIA KOHeI TVIy0D0OKO TpoiyMaHHas U (hyHaaMeH-
TaJbHO 000CHOBaHHAA Mmeopus 6udoobpasosanus, coznannasa 9. Jlap-
BHHOM.

0 ! Bonpocsl A9 NOBTOPEHUSA U 3aAaHNUA

1. HYem MOXHO OOBACHUTL FOCNOACTBO NPEACTABNAEHMIA O HEM3MEHHOCTU BUO0B
B XVl B.7

2. Kaxoi sknag 8 6uonoruio BHec X. B. Jlamapk? N3noxuTe 0CHOBHbLIE NONOXe-
HWA 3BOMIOLMOHHOW Teopun Jlamapka.

3. Oxapaktepuayiite BepHble W OWNDO4HHbIE MNONOXEeHUS TEeopuu 3IBONIOLUN
XK. B. Namapka.

4. MoryT nu HacneaoBaTbCsa NPU3HaKkn, NPUMobpeTeHHbIE B TEYEHWEe XU3HW opra-
HU3ma?

0 | NMogymaite

Mouemy Teopwus asonoumn XK. B. Jlamapka He nonyyuna Nnpu3HaHua COBPEMEH-
HUKOB?

b | ‘ Pa6oTa ¢ KOMNBIOTEPOM

O6partuTtecs k Aucky. N3yynte Marepuan ypoka 1 BbiNoNHUTE NpeIokeHHbIe
3afaHusa.
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‘I‘nasa

3 Teopusi Hapn3a [lapBuHa
O NPOUCXOXAEHUU BUAOB
nyTem ecCTecTBeHHOro oréopa

Ocnosront Tpyx Y. lapsuna — «IIpoucxoykaeHue BUIOB»,
B KOpHE M3MEHHUBIIHNHA IpeiCcTABJIeHHEe O KHUBOU IpUpOje,
nosiuiicAa B 1859 r. 3romy cobuITHIO IpealIecTBOBaIA Dojee
yeM ABaAIATUJIETHAA pabdora MO U3YUYEHHUIO U OCMBICIHBA-
HUIO 6oraToro (pakTUYECKOro Marepuasia, coOGpaHHOro Kak
camum JlapBuHOM, TaK M IPYTHMHU yUEHBIMHA.

3. HayuHble 1 couManbHO-3KOHOMMUYECKHe
npeanocbiNIKM BOSHUKHOBEHUSI TEOPUM
Yapnza [lapBuHa

l Bcnomuure!

® Smbpuonozua® ITaneonmonozusn® Knemournas meopus

Yr00BI MOJIHEE OLIEHUTH BCE 3HAYEHUE IIePeBOpPOoTa B OMOJIOTHYEeCKOM
HaykKe, copepurennoro 4. Jlapsuaom, o6paTumM BHUMaHUe Ha COCTOHA-
HUE HAYKHU epBoii moyioBuHBI XIX B., KOr/ia co3aBaach ero Teopusd
ecTecTBEHHOT'0 0TOO0pa.

T'eosior Y. Jlaiiess B cBOMX paboTax IoKas3all, 4TO IIOBEPXHOCTh 3eM-
JI U3MEHAeTCS HeIIPEePLIBHO 1 He MOJ] BIUAHUEM KaKUX-JTu00 0COOBIX
CWJI, & II0J] IeMCTBUEM ITOBCEeJHEBHBIX (DAKTOPOB — KoJebaHui Temie-
paTtypsl, BeTpa, AOMKAA, IPUINBOB U OTJINBOB, IPUO0A U KU3HeAed-
TEJbHOCTH PACTEHUM U YKMBOTHBIX. K YHCIY HOCTOAHHO AEHCTBYIOITAX
IPUPOAHBIX (haKTOpoB Jlaiiens oTHeC 3eMJIeTPSACEHUS, U3BEPIKeHUdA
BYJIKAHOB.

CxonpHble MbICJIH 3amonaro no Jlaena spickaseiBaau M. B. Jlomo-
HOCOB B cBoeM Tpyze «O cioax semubix» u Jlamapk. Ho Jlaens mmoa-
KPeIujl CBOY B3IJISIbl MHOTOYHCJIEHHBIMH U CTPOTUMHA JAOKAa3aTesb-
crBamu. Teopus Jlaitens okasaia OoJibllloe BJIUssHAE HA (POPMUAPOBA-
HUe MmupoBo33peHus Y. JlapBuna.

B 6mosioruu 661 ceJias PAJ KPYIHBIX OTKPBITHI, KOTOPbIE OKa3a-
JIACh HECOBMECTUMBIMU C IIPEICTABJIIEHUSIMU O HEUBMEHAEMOCTH IIPU-
poabl, 00 OTCYTCTBHUHU POJCTBA Mexxay Bugamu. Kieroynas Teopus
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T. IIIBanHa mokasaja, 9TO B OCHOBE CTPOEHU A BCEX KUBBHIX OPraHu3-
MOB JIEKHAT OJIMH U TOT K€ CTPYKTYPHBIN aJieMeHT — KJjeTka. Mccae-
JOBaHUSA pasBUTHUA 3ap01u:.1n1e1“{ MO3BOHOYHBIX XMBOTHLIX IMO3BOJIMJIHA
00HAPYIKUTH Y SMOPUOHOB IITHIL ¥ MJIEKOIIUTAIONIUX 3abepHbie AYTH
1 ;xabepHOE KpoBOOOpaIieHne, 4YTO HATAJIKUBAJIO HA MBIC/Ib O POJICTBE
PBIO, ITHI, ¥ MJIEKOITATAIOIIUX ¥ O IPOUCXO0K/IEHUH Ha3eMHbIX IT03BO-
HOUYHBIX OT IIPEJKOB, BeAVIIIUX BOAHLIN 00pa3 sku3Hu. Pycckuii yue-
sl K. Bap mokasaJ, 4To pa3BuTHe BCeX OPraHM3MOB HAUMHAETCH C
AUIEKJIeTKH U 4TO HA PAHHHUX CTAAMAX Pa3BHTHA OoOHapyrKHBaeTcsH
IMOPa3uTeJIbHOe CXO/ICTBO B CTPOEHMHU 3apOJbIIeil ) KUBOTHBIX, OTHO-
CAIMXCA K PA3HBIM KJIaccaM.

B cambIx pasHBIX 00JaCTAX €CTeCTBO3HAHHUA (Treosiorus, IaeoH-
ToJIOTUsA, OHUoreorpadusa, sMOPHUOJIOrUA, CpABHUTEILHAA aHATOMUS,
yuyeHue 0 KJIeTOYHOM CTPOEHUM OPraHmu3MOB) coOpaHHBIE yYUYeHBIMH
MaTepHAabl HIPOTHBOPEYHNJIN IIPeJCTABICeHUAM O O0KeCTBeHHOM IIpO-
HCXOMKIEHUHU U HEeU3MEHAEeMOCTH Ipupojabl. IIpaBunbHo 00bACHUATH
Bce aTH (hakThl, 000OIIUTH MX, CO3JATh TEOPUIO IBOJIOIHUM CYMeJ
Y. lapBuH.

Yapnas Pobepr HapBun poguicsa 12 ¢pespansa 1809 r. B cemne Bpa-
ya. B yHHUBepcuTeTE OH YYUJICA CHadajla Ha MeJUIIUHCKOM, IOTOM Ha
forocsioBCKOM (haKyJIbTeTax U cOOMpaJIcs cTaTh CBAIIEHHHKOM. B To
JKe BpeMdA OH IIPOABJIAJ GOJIB]IIYIO CKJIOHHOCTbB K eCTeCTBeHHBIM Hay-
KaM, yBJIEKAJICA reoJoruei, 60TaHuKoM u 3oojiorueii. ITocse okonua-
HUA yHUBepcurera Jlapsuny npeaoxkunu (1831) mecto HaTypanucra
Ha Kopabuie «Burab», ornpasiagmnieMca B KPyrocBeTHOE Iy TelIecT-
BHe JJ1d KapTorpaduyecKuX cbeMOK. [lapBUH NPUHSAJ IpHATIaIlIeHHAe,
A OATH JIeT, IPoBeJeHHbIe UM B akcriegunum (1831 —1836), cranu no-
BOPOTHBIM ITYHKTOM B €r0 COOCTBEHHOM HAYYHOU cyIL0e U B UCTOPUHA
buoJiornu.

Habmonesus, cielaHHbIe BO BpeMSA NyTeIecTBUA, 3acTaBuiu [lap-
BHHA 3a[yMaThCA HAJ| IPUYNHAMY CXO/ICTBA U PA3JIMYUN MeX/y BHIa-
mu. 'maBHasa ero HaxonkKa, oﬁnapymeﬂﬂaﬂ B reQJIOTHYEeCKHX OTJIOXe-
HHUAX IOHCHOﬁ AMepHRH, — 9TO CKeJIeThl BRLIMEPIIHX '’MraHTCKHUX MJIe-
KONUTAIONIAX, O4eHb CXOJHBIX C COBPEMEHHBIMH OpOHEHOCIIAMH H
JIeHHBIIaMH.

Eme 6obmiee BneyaTieHue ipousseio Ha JlapBuHa uaydeHue BU0-
BOT'O COCTaBa *XKUBOTHBIX Ha ['amanmarocckux octpoBax. Ha kaxaom U3
9THX BYJIKAHMUYECKHX OCTPOBOB CPABHUTEJIBHO HEJJaBHETO IIPOMUCXOIK-
neans JlapBuH oOHapy K uJI OJIU3KHe BUAbl BBIODKOB, pasjinyaonue-
ca Mexly co0oi XxapaKTepoM MUTaHuA U (hopMoii KiroBa. OKasanocs,
YTO OJJHH IIHUTAKTCHA TBepAbIMHA CeMeHaMH, APpyrue — HaCeKOMbBIMH,
TPeTbU — HEKTapoM I[BeTKOB pacreHmuii. Kazasocs ManoBepoATHBIM,
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YTOOBI IJIsl KasK/10I'0 BHOBb BOBHUKAOIIETI0 BYJIKAHNYECKOT'0 OCTPOBa
TBoper, co3raBas cBou 0coObIe BUABI JKUBOTHBIX. PazyMuel 65110 651
clleJlaTh APYIoM BBIBOJ: IITHIBI ITONAJH HA OCTPOB C MATEPUKA U MU3-
MEHHJIUCEH BCJIEJCTBUE NIPUCHOCO0JEeHUA K HOBBIM YCJ/JIOBUAM 0OMTA-
HudA. Takum obpasom, [lapBuH cTaBUT BOIIPOC O POJIM YCIOBUI CpPeibl
B BUJ000OpasoBaHmu. AHAJIOTHYHYIO KapTuHy [apsun Habaozan u
y 0eperoB Adpuru. JKuBoTHBIE, 00MTAIOIME HA OCTPOBAX 3€JIeHOI0
MBIC&, HMeJH HEKOTOPOe CXOo/ACTBO C MaTEPHKOBBEIMHA BHJaMM, XO0TH 1
OTIHUYAaNIHCh OT HUX CYIIIeCTBEHHbBIMHM YepTaMMK. ITomumo 2TOoro ¢ 1mo-
3UIIMM COTBOPeHUdA BUAOB [lapBuH He MOTr 00'BACHUTH OCODEHHOCTH
PasBUTUA OIIMCAHHOTO UM I'DBI3YHA TYKO-TYKO. JTOT I'PBI3YH, KHUBY-
LU B HOpax IIOJi 3eMJieil, POXKAaeT 3PAYUX JETEeHBINIeH, KOTOPhIe
3aTeM CJEnHYT.

B Ascrpanuu [lapBuHa 3auMHTEpecoBaJjia ApeBHAs (payHa: cym4ya-
Thle ¥ ARIEeKJIaAyIIAe KUBOTHBIE, KOTOPbIe BEIMEPJIHU B APYIrUX Me-
cTax 3¢MHOTO I1apa. ABcTpasius Kak MaTepuk obocobuiacs paHsiie,
YeM BOSHHKJIH BBICIIIHE MJIEKOIIMTAIOIIIe, IO3TOMY JpeBHHE nIpuM#A-
THBHBIE€ MHMBOTHEBIE OKa3aJIlCh B ABCTpaJIPII-’I B U30JIAITMH. PasBurne
JPEeBHUX CyMUYaThIX U ARLEKJIaAVIIAX II1JI0 HE3ABUCHUMO OT MJIEKOIIH-
TaIIUX, 00UTABIINX HA APYIUX MaTepUKax.

Ilepeuncnennbie 1 MHOTHE Apyrue QaxkThl MoKoJgebann Bepy [ap-
BHHAa B COTBOpPeHHUE BUAOB. BepHYBIINCH B AHTJINIO, OH IIOCTABUI.I IIe-
pes coboii 3aavuy pasperniuTh BOIIPOC O ITPONCXOMKIeHNN BUIOB.

0 | Bonpochl ANS NOBTOPEHUSA U 3afaHna

1. Kakue paHHble reonorvv NOCNY>WUAU NPeanochITKON 3BONOLMOHHON TEOPUN
Hapsuna?

2. Kakuwe oTKpbiTUa B B1onorum cnocobeTeoBan GopMUPOBaHNIO 3BOMIOLMOH-
Hbix B3rnsaos Y. JapeuHa?

3. Kakwve Habniopnenus Y. JapeuHa nokonebanu ero Bepy B HEM3MEHHOCTb BUOOB?

o I Mopymanre

MNo4yemy OCHOBbI COBPEMEHHOIW TEOPUX 3BONKOUMW BMONOrM4eckux BUOOB He
MOrnu BbITh 3aN0XEHbI paHee cepeguHbl XIX 8.7

, | Pa6oTa c KOMNbIOTEPOM

Obparuteck K gucky. Mayunte marepuan ypoka v BeINOJHUTE NPEeIOXEHHbIe
3apaHus.
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4. Yuyenue Yapnsa [lapeuHa
006 nckyccreeHHoOM oTbope

|Bcn0MHure!

e Ceneryusa ® ITopodut scusommuuix ® Copma pacmenuil
® Himenwusocms npusnawos ®* Mymayuu

IlapBUH BepHyJCA B AHIVINIO U3 KPYTOCBETHOTO MyTellecTBUA yOerx-
JeHHBIM CTOPOHHHUKOM M3MEHAEeMOCTH BH/IOB IO/ BIAMAHUEM YCIOBHI
oburaHuA. [laHHbBIE T€0JOTHH, 1aJJ€OHTOJIOTHH, SMOPHOJIOTHH U JPY-
r'MX HAYK TaK’Ke YKasblBaJIX HAa U3MEHAEMOCTh OPraHNYecKoro Mupa.
OpHAaKOo OOJBIIMHCTBO YYEHBIX HE IPU3HABAJIN 9BOJIOIMHA: HUKTO HE
HabJroaJ1 IpeBpalleHus OAHUX BUAOB B aApyrue. Ilosromy [lapBun
COCPEeJOTOYMJI CBOM YCUJIMSA HA PACKPBITUMA MeXaHU3Ma 9BOJTIOIMOH-
HOro Tpolecca. C aTol 1ebi0 OH 00paTHUiICA K MPaKTHKE CeJIbCKOTO
xo3aiicrBa AHraun. AHrauiickue depmepsl U JIOOUTENH BbIBEJIN
K aTomy BpeMeHHu 150 mopoja roaybeii, MHOTO ITOPOJ cobak, KPYITHOTO
poraToro cCKoTta, Kyp 4 T. . MHTeHCUBHO Besiack paboTa 1o ceJieKIuu
HOBBIX COPTOB KYJIBTYPHBIX pacTeHuit. CTODOHHUKY NOCTOSHCTBA BU-
JI0B YTBEPKAaJIH, YTO KaKIbIH COPT, KayKJaas Iopoja HMelT 0coboro
AUKOTro mpeaka. JlapBuH JoKasal, 4yTo 9TO He Tak. Bce mopoasl Kyp
TPOUCXOAAT OT AUKON DAHKHUBCKOM KYPHIIBI, JOMAIIHHE YTKH — OT

Puc. 3. IaMeH4YMBOCTL NPU3HAKOB Nopog
DOMALUHEN KaHapenku.

MocepeauHe cneea — gUKas UCXoOHaAs
dopma, BeeaenHas 8 Espony B XV B.
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Puc. 4. NpebHu NneTyxoe pasHbiX Nopoa,

JUKOU KPAKOBOM YTKHU, IIPeIKaMU KPYITHOT'O POraToro CKOTa ObLIN ABa
BUJla AUKUX TypoB. IIpu aTOM MOPOABI JKUBOTHBIX ¥ COPTA PACTEHUIA,
IIPOMCXOAAIIHE OT OJHOTO IIPefKa, MOT'YT OUeHb PE3KO Pas3IndaThCs.
Paccmorpure pucysHoxk 3. Ha HemM NOKasaHbl HEKOTOPBIE ITOPOMILI
AoMaliHed KaHapeWku. Y HUX pasHble IPOIOPIMH Teja, pasMepsl,
OIlepeHHe U T. [I., XOTHA BCE OHU IMMPOUCXOIAT OT OLHOTO IIPeaKa.

YUpesBblyaiilHO pPasHOOOpPA3HBI TPEOHW IMETYXOB PAas3HBIX IIOPOJ
(puc. 4). AraysoruuHas KapTUHa HaOMOJaeTcA Cpeiyd COPTOB KYJIb-
TYPHBIX pacteHuil. OueHb pasnudyamTCsa MeXxAy co00#, Halpumep,
copra KanycTsl. VI3 0{HOTO JUKOro BHAA YEJIOBEKOM ITOJIYYEeHBI KO-
YyaHHadA Kalycra, [BeTHas KalycTa, KoJabppabu, KopMoBas Kamycra,
crebeJsib KOTOPOU IIpPeBHIIIaeT POCT YeJIOBeKa, U Ap.

KyneTypHBIe pacTeHUA U JOMAaIIHNE JKUBOTHBIE CIIYHKAT AJIsI Y/I0B-
JIETBOPEHH A OTPe0HOCTe! YesloBeKa — MaTepPHabHbIX I 9CTeTHIe-
cknx. OgHO 370 YOEeAMTEILHO JOKA3KIBAET, YTO OHM CO3/IaHbl YeJIOBe-
koM. Kaxkum 'xe 06pa3oM 4esIoOBEK IIOJYUYMJI 3TH COPTa PACTEHU U 110~
POJibl JKUBOTHBIX, HA KaKWe CBOMCTBA YKUBBIX OPraHWU3MOB OITHMPAJICSH
OH B cBoeil pabore? OrBer Ha 2TOT Bomrpoc [[apBUH HAIIIe), H3ydasa Me-
TOJBI AaHIINHCKUX dhepMepoB. B nx ocHOBe JiekaJi ONUH NPUHIIUIL: pas-
BOOA HHUBOTHBIX HJIM pDaCTeHMA, OHHM OCTaBJJAAIH A PasMHOMeHHA
TOJIBKO T€ OPraHU3Mbl, Y KOTOPBIX HYKHBIA IPU3HAK OB BBIPAKeH
HauboJiee CUNBHO.

Hanpumep, nmocraBiieHa 3ajada MOBBICUTH YPOXKANHOCTE NIIIEHH-
1pl. CeleKIIMOHED U3 OTPOMHOM MaCChI PACTEHMI BEIOMPAEeT HECKOIb-
KO JY4YIIUX 9K3eMILIAPOB ¢ HAMOOJIBIIINM YHCJIOM KOJOCKOB. B cie-
AYIOLIEeM Troiy OH BBICEMBAET 3ePHA TOJBKO 3THUX PACTEHHI U Cpeau
HUX CHOBA OTHLICKUBAET dK3EMILIAPHL C HAUOOJIBIIIUM YHUCIOM KOJIOC-
koB. Tak nmpomosxaeTca HECKONBKO JIET, U B Pe3yJIbTATE OABJIAETCSH
HOBBIN COPT MHOTOKOJOCKOBOM IIINeHUILI,

B ocroBe paboThl 110 BEIBEIEHWIO HOBOTO COPTA PACTeHU (UM II0-
POJIBI JKUBOTHBIX) JIEHKUT USMEHUUBOCMb IPU3HAKOB Y OPraHU3MOB
1 0TOOp YeJIOBEKOM TAKUX M3MEHEeHUH, KOTophie Hauboree YKIOHS-
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Puc. 5. AHKOHCKas, WK KOPOTKOHOras,
0BL@ — NOPOAa, BO3HUKLLAA B pe3ynsrare
MyTaumi

JOTCHA B JKeJIaTeJIbHYIO AJIA Hero CTOpoHy. B psaay nmoxkoJsieHU# Takue
H3MeHeHUd HAKAILJIUBAIOTCA M CTAHOBATCHA YCTOMUYMBBIM IIPU3HAKOM
nmopoabl. [IJig or6opa nMeeT 3HAYEHNE TOJbKO UHAUBUAYAJIbHAsA (MY-
TAIlAOHHAS ) UBMEHUYUBOCTh. M ymayus — 3T0 BHe3alTHOe U3MeHeHue
HACJIeICTBEHHBIX CBOMCTB OpraHM3Ma, IIPHUBOJAANIEe K U3MEHEHUIO
TeX WJIY MHBIX er0 IPU3HAKOB. ITO sIBJIeHHUE JOCTATOYHO PeaKoe, I10-
3TOMY MCKYCCTBEHHBIA 0TOOpP MOKeT OBITh YCIEIIHBIM JIUIIb B TOM
cJayuae, ecJiid ero NpoBoAsAT cpeau Gosbinoro yucia ocodeit. MaBect-
HBI TAKJKe CJIVYau, KOrja K BOBHUKHOBEHHWIO HOBOW MOPO/IbI IPHABO-
IUT eIMHUYHAA KpymHasg MmyTanua. Tak moABHIJIKCH, aHKOHCKAas I10-
PoO/ia KOPOTKOHOTHX OBell (PHC. ), TaKCa, YTKa C KPIOYKOBATHIM KJIIO-
BoM. Oco0u c pe3Ko M3MEeHEHHBIMH ITPU3HAKAMHU OBLIH COXPaHEHBI
1 UCIIOJIL30BAHLI HEJIOBEKOM JIJIA CO3JaHUsA HOBOH IIOpoOakI.

CiiemoBaTesIbHO, II0J] ICKYCCTBEHHBIM OTOOPOM NOHUMAEMCS NPOUecc
€c030aHUS HOBbLX NOPOO HUBOMHBLX U COPMOE KYLbMYPHBLLX PACMEHU
nymem cucmemamuieckozo oméopa u pa3mHoNMceHus ocobeil ¢ onpede-
JeHHbIMU, YeHHbLMU 04 HeJl06eKa NPUIHAKAMU U CE0UCTEAMU.

Takum 06pa3doM, U3YYEHHE METOHOB CEJIEKIIUH, ITPUMEeHABIITHXCS
B cesibcKOM XoafaicTBe Anrimu XIX B., nozsosuio lapsuny chop-
MYJHUPOBATh NPHUHIIUI UCKYCCTBEHHOTO OTOOpPA M C MOMOMIIBIO 3TOr0
NPpUHIUIIA O00BACHUATH HE TOJBKO INPUYHUHY COBEPII€HCTBOBAHUSA
¢opm, HO 1 UX MHOTOODOpasue.

PRI,

0 I Bonpochl ANs NOBTOPEHUS uammx%;;

1. OnuwwuTe MeToAb! BLIBEAEHWUS HOBLIX COPTOB M NMOPOA,
2. lMpuBeanTe npuMepsl MHOroo6Gpasuna NOPoA AOMALLHUX XUBOTHLIX U COPTOB
KYNbTYPHbIX pacTeHunid. Yem obbsicHaeTcs aTo MmHoroobpasune?
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3. Yem 0TANHaTCH OA0MALUHEHHBIE XUBOTHBIE U PACTEHNA OT AMKUX BUAOB?
4. HasoeuTe N3BecTHble Bam nopoasl cobak.

o | Mopymainre

MNMovyemMy UCKyCCTBEHHbLIN 0TBOP — BbiIBEAEHME HOBLIX MOPO, AOMALLHWX XNBOT-
HbIX U COPTOB KYNLTYPHbIX PACTEHWIA — MOXET ObiTb YCNeLHbIM TONLKO B YCIOo-
BUAX KPYNMHOTOBAPHOI0 CENbCKOXO38MCTBEHHOIO Npoun3soactea?

’ | PaGoTa c koMnbiOTEPOM

ObpartuTeck kK ANCKY. Mayunte matepuan ypoka v BeINOJIHUTE NPeaiOXeHHbIe
3anaHuna.

5. YyeHnue Yapnsa [lapBuHa
O eCTeCTBEHHOM oTOope

| Becnomuure!

* Pasmuoxcernue nonoeoe ® Pasmmuoxcernue 6ecnooe® Ilapmernozenes
® Xuwrnuvecmeo® Ilapazumu3sm

HckycerBenHBI 0TOOD, T. €. COXpaHeHHe /IS Pa3MHOKEeHH A ocobeit
C TIOJIE3HBIMH IIPU3HAKAMHY ¥ YCTPAHEHUE BCEX OCTAJTbHBIX, IPOBOIHAT
4JeJIOBEK, CTaBALIMI nepes coboii onpenesieHHbIe 3anaun. IIpusnaxu,
HaKaIlJuBaeMblie IIPH UCKYCCTBEHHOM oTOOpEe, IMOJe3Hb! JIJIs JeJioBe-
Ka, HO He Bcerja JIJis caMuX KHUBOTHBIX U pacTeHui. [lapBuH BhICKa-
3aJ1 IIPeJITIoJI0¥KeHe, YTO B IPUPO/e CXOAHBIM IIyTEeM HaKAIlJIMBAIOT-
Ccs MPU3HAKHU, TIOJIe3HbIE TOJLKO JIJI OPraHU3MOB M BHUJA B IIEJIOM,
B pe3yJjbTaTe 4ero o6pasyioTcsa BUABI U pa3dHOBUAHOCTH. B aToM ciy-
yae TpebOBAIOCH YCTAHOBATH HAJIMYHAE UHIUBAAYATBHON U3MEHYHBO-
CTH Y AMKUX JKUBOTHBIX U pacteHnit. Kpome Toro, Heo6xoaumo 061710
JAOKa3aTh CYMNIEeCTBOBAHHE B IPHUPOJie KaKOT0-TO HANPAaBJISAIOIIETr0
daxTopa, AelCTBYIOIIEr0 AaHAJIOTHYHO BOJIe YeJI0OBeKa B IIpoIecce ue-
KycCTBeHHOTo oTbopa.

HuauBuayaspHas H3MEHYHBOCTS. [[apBUH MOKasas, 4To y mpej-
CcTABHTEJIeH AUKUX BHUOB XHUBOTHBIX M PACTEeHHUH MHAMBHAYAJIbLHAA
MU3MEeHUYMBOCTh HAOJII01aeTcsa OYeHb MHUPOKo. MHIANBUIVAJIBLHBIE OT-
KJOHEHHUS MOTYT OBITH MOJE3HBIMH, HEHTPAJBLHBIMY HWJIU BPEJHBIMH
mJist opranusma. Bee ju ocobu ocrasasaior noromerso? Ecau mer, 1o
Kaxkue (pakTophl COXPAHAIOT 0co0ei ¢ IMoJIe3HBIMU IIPU3HAKAMMU U YCT-

TEr
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pPaHSIOT BceX ocTaabHBIX? JlapBUH 00paTHIICA K AaHAJU3Y Pa3dMHOMKe-
HUA OPraHu3MOB.

H30bITOYHAN YMCJIEHHOCTDh MOTOMCTBa. Bce OpraHuaMbl OCTaBIIA-
0T IIOTOMCTBO, HHOTAAa OYeHb MHOTOuHncJeHHoe. CeBpiora OTKJIaabl-
BaeT 10 400 ThIC. HKPHUHOK, cyaak — 300—900 Tric., abbl — 0KOJO0
10 TrIC. [Taxke MeAJIeHHO pasMHOKAIOIIHecsa KHBOTHBIE IOTEHIIHAIb-
HO CIIOCOOHBI OCTABUTH OIPOMHOE YHUCJIO HOTOMKOB. BypeBecTHHK OT-
KJIaJ{bIBaeT OJTHO SAUI0, HO 9TO OJHA U3 CAMBIX MHOT'OYUCIEHHBIX TITHI]
Ha 3emae. Poxxparonive, KaK IPaBMJiO, OJHOTO JIETEHBINIA ITAPHOKO-
OBITHBIE (CeBepHbIE OJIEHHM, aHTHUJIONBI) 00pasyioT IpomMajHble CTa-
na. Ha ocHOBe MHOTHX npuMepoB [JlapBUH NIPUXOJAUT K BEIBOAY O TOM,
YTO B IpHUpPO/Je J000H BH/l KUBOTHBIX U PACTEHUN CTPEMHUTCA K pas-
MHOMEeHHIO B FEOMETPH‘IECKOﬁ IIpOrpeccHH. B 1o *xe BpeMsda 4YHCIIO
B3POCJIBIX ocoﬁeﬁ KaX[aoro egga ocraerTcd OTHOCHUTEJIBHO IIOCTOAH-
HBIM.

Bopsba 3a cymecrBoBanue. Kaskzas napa opraHu3MoB IaeT ropas-
10 OoJsbIlle HOTOMKOB, YeM HX JOKHUBAET A0 B3POCJOTO COCTOSHUA.
Bonpmas yacTh NOABUBIINMXCSA Ha CBET OPraHU3MOB IruOHeT, He Joc-
TUTHYB HOJ0BOH 3pesocTu. [IpuanHbl rudenn pasdaoodpasHbl: HELO0C-
TATOK KOPMAa M3-3a KOHKYPEHIIUH C [IPEeJICTABUTEIIMHA CBOETO JKe BU-
la, HAlaJleHue BPAaroB, JelcTBHe HeOJIAaronpHusTHBIX (PU3HMUEeCKUX
(hakTOpOB CpeAbl — 3acyXH, CAIBHBIX MOPO30B, BHICOKOI TeMIiepa-
Typhl 1 np. OTclo/ia caefyeT BTOPOM BBIBOJ, cleJilaHHBIN [lapBUHOM:
B IpUpoOAe TPOMCXOAUT HelnpepbiBHasa Oopwba 3a cymiecTBOBaHHE.
9TOT TEPMUH CJIeIyeT MIOHUMATH B IIHPOKOM CMBICJIe, KaK JH0YIo 3a-
BHCHMOCTb OPraHM3MOB OT BCEI'0 KOMILIEKCa YCIOBHH OKPYIKaloIei
ero KMBOH M HeXHUBOW npupoasl. Uuade rosopsa, dopvba 3a cyuie-
CMB0BAHUE — IMO COBOKYNHOCMb MHO2000PA3HBLY U CILOHCHBLX 63AU-
MOOMHOULEHULL, CYW,eCMBYIOWUX MeH DY OP2AHUSMAMU U YCNOBUSL-
mu cpedsi. Korga jseB orHUMaeT J00bBIYY Y THEH, IIOJApa3yMeBaeTcs
oopsba 3a mumy. IIpo pacTeHMe Ha OKpaWHEe NMYCTHIHA MOJKXHO CKa-
3aTh, YTO OHO BeZieT 60pL0Y IIPOTHB 3aCYXH, HO TOYHO TAK JKe IIPeJIIo-
JjaraeTcsi, YTO OHO 3aBMCHUT OT BJIAKHOCTH.

JlapBUH BBIJIEJIAJI TP OCHOBHBIE (DOPMEBI 60pBOEI 3a CyIIecTBOBA-
HHEe: ) MeXBHUJIOBYIO, 0) BHYTPHUBHUIOBYIO, B) O0ph0y ¢ Hebraronpusar-
HBIMHY YCJIOBUAMH BHEIITHEH CpPejIbl.

MesxBugosas 6opsba. [Ipymepsr MeXBUI0BOI 6OPHOBI MHOTOUHC-
JeHHBbI. I BONKY, M JIUCBHI OXOTATCA HA 3ai1eB. MexXay BOJKAMUA U
3aiillaMu, a TakyKe MeXKAY JUCAMH M 3aillaM# HJeT HalpsyKeHHas
oopsba 3a cyurecrBoBanue. OrcyrerBue 1o06bIYM OOpeKaeT XUIHUKOB
Ha rojox u rudens. B To ke BpeMa MeXAY XULIHUKAMA — BOJKaAMH
A JIMCAMH — TOK€ CYIIeCTBYeT KOHKYPEHIIHA 3a MUIIY. JTO He 3Ha-
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YUT, YTO OHU HEIIOCPEJACTBEHHO BCTYIIAIOT B BOPLOY JIpYT € APYTOM, HO
ycmex OAHOTO O3HauyaeT Heycmex japyroro. TpaBosiiHble 3KUBOTHBIE
CMOTYT BBIJKHTH U OCTABUTH MOTOMCTBO TOJBKO B TOM CJyUae, €Cau
OHH cyMeloT n3berxaTh XUIMHUKOB U OyayT obecneuens! numiei. Ho
PacTHTEJbHOCTBIO IUTAIOTCA Pa3Hble BUABI MJIEKOINIUTAIOIINX, a4 KPO-
Me TOT'0, HACeKOMbI€ M MOJLJIFOCKW: YTO JIOCTAJIOCh OJTHOMY, He JoCcTa-
HeTcA aApyromy. CyliecTBoOBaHUE TPAB, B CBOIO OUYEPEb, 3aBUCUT HE
TOJIBKO OT NOeJaHUA HX YKUBOTHBIMH, HO M OT APYIHUX YCIOBHHA —
OTNBLJIEHUSA IIBETKOB HACEKOMBIMHY, KOHKYPEHIIMH C JIPYTHMH pacre-
HUSMH 3a CBeT, BJary U T. . becnpenaTcTBeHHOE pa3dMHOMKEHHUE MUK-
POOPraHU3MOB CAEPsKHUBAIOT, HIOMUAMO IPOYUX (PaKTOPOB, AaHTHOMO-
TUKH, BbIJleJIgeMble TpubaMu, U QUTOHITUIBI, 0OOpadyeMble 3eJIeHBIMKA
pacteEuAMHU. POpMOI MeKBUAOBOI 6OPHOLI ABAAETCS NAPA3UTH3M:
IapasuThl 0caa0JIAI0T OPraHu3M X03AWHA, JeJal0T ero MeHee KOHKY-
PEHTOCIOCOOHBIM.

BayrpuBunoBasa 6opsba. B npuBeieHHEBIX TpUMepax HANPSIIKEH-
HOCTBL OOpPBOBI MeKAY BHAaMU ocnabidaerca TeM, 4YTO, KaK IIPaBHIIO,
OpraEu3Mbl EMEIOT He OJ[MH, & HEeCKOJbKO MCTOUYHUKOB ITHTAHUA.
Hanpumep, auca nuraercs He TOJbKO 3adlaMH, HO M MBIIIAMH,
U nTUnamMa. ¥ ocobei ke OJHOTO BHIA MOTPEOHOCTH B IIHIIE, TEPPU-
TOPUM M APYI'UX YCIOBUAX CYIIECTBOBAHWUA OAMHaAKOBLI. I[loaTo-
My KOHKYPEHIIUS MeXXJy HUMH ocoOeHHO ocTpa (puc. 6). [lapBuH

Puc. 6. CamMupl Aryapa ycTpaluaioT Apyr Apyra, OXpaHsas CBOK TePPUTOPUIO
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CYMTAJ BHYTPUBUAOBYIO 00ps0y camoit HanpskenHoil. Hanpumep,
NTHIEL OJHOIO BHJA KOHKYPHUPYVIOT HM3-3a MecT rHe3zoBaHusA. Cam-
Ikl MHOIMX BHJOB MJIEKONMTAIOUIMX U NITHI] B IIEPHOJ PasMHOMKe-
HHSA BCTYIIAIOT APYT C APYroM B 60pb0y 32 BOSMOKHOCTH 003aBeCTHUCH
ceMbei.

Bops0a ¢ He6JIaronpUATHEIMYE YCJIOBHAMY BHEITHel cpeasbl. Dak-
TOPBI HEIKHUBOM IIPUPOALI OKA3BIBAIOT OTPOMHOE BIMSAHUE HA BHIMKM-
BaeMOCTh OPraHU3MOB. MHOT0 pacTeHuil rufHeT BO BpeMA XOJOIHBIX
MAaJIOCHEKHBIX 3UM. B cHIbHBIE MOPO3BI CMEPTHOCTD YBEJIHYUBAETCH
¥ CPeIH YKMUBOTHBIX, OOMTAIOIINUX B MOYBE (KPOTHI, JOKAEBEIE YePBH).
3uMO# IpH HEJOCTATKe PACTBOPEHHOIO B BOJe KHCJIOpoAa norubdaer
peiba. CeMeHa pacTeHUN HepeJIKO 3aHOCATCS BeTPOM B Hebjaromnpu-
ATHBIE MecTa OOUTAHUA U He IPOPACTAaOT.

Bce hopmbl 60psOEI 3a CYIIECTBOBAHUE COIIPOBOMXKAAIOTCS I'HOebIo
OIPOMHOT0 KOJIMYEeCTBA OPraHU3MOB WJIX IIPUBOJAAT K TOMY, YTO YaCTh
HX He OCTaBJIgeT MOTOMCTBA.

EcrecrBennsIii or6op. K10 e BEIXXHBaeT B 9TOH NOCTOSTHHO IIPO-
ucxoaAmleil 6opsde 3a cymecrsosanue? HabGmogernsa mokassiBawoT,
YTO JAJIsl PACTUTEJILHBIX M JKUBOTHBIX OPraHU3MOB XapaKTepHa Bceon-
masg U3MEHYHUBOCTH IIPU3HAKOB, CBOMCTB 1 OeCKOHEeYHOe padHoobpa-
3ue uxX KoMmOmHanmii. Jlaxke B mOTOMCTBE O HOM IMapsl POAUTEIeil HeT
COBEPILIEHHO OAUHAKOBBIX 0cobe# (3a MCKIIYeHHeM MOHO3UI'OTHBIX,
HJIH OOHOAUWIIEBBIX, OJIM3HEI0B, PA3BUBIINXCH U3 OJHOIO OILJIOJ0TBO-
peHHOro Alna — aurotsi). B 6opsbe 3a cyiiecTBOBaAaHME BRIFKUBAIOT U
OCTABJAIOT HOTOMCTBO HHIUBHAAYVYMEI, 00JIaJal0INe TAKHUM HACJIe/-
CTBEHHBIM KOMILIEKCOM NPHU3HAKOB U CBOMCTB, KOTOPLIA ITO3BOJIAET
HauboJiee YyCIEIIHO KOHKYpHUpOBaTh ¢ aApyrumu. Taxkmm oOpasom,
B IIPUPOJIe IIPOUCXOAAT IIPOIlecCchl n30UPaATEIbLHOI0 YHUUTOMKEHUSA O/1-
HUX oco0eil ¥ IPeuMyIIeCTBeHHOTO PA3MHOKeHUsS APYTUX — SBJIe-
HHe, HadBaHHOe [lapBUHOM ecmecmeeHHblm 0mGopom (MITH BbliHUBA-
HUuem Haubosee npucnocoOleHHbLX).

Ilpu M3MeHeHUH YCJIOBUII BHEITHEH Cpejibl MOJEe3HBIMM JIJISI BEI-
JKUBAHUS MOTYT OKasaTbCsd KaKWe-TO JApPYrue, HOBbIe IPU3HAKH.
B pesyisTaTe MeHseTcs HalpaBiIeHUe 0TOOpA, IIEPECTPAUBAETCH Ie-
HeTHMUYecKad CTPYKTypa Buza. Biaronaps pasMHOKEHUIO HOBBIE IIPU-
3HAKHW IIHPOKO PACHPOCTPAHAIOTCH, U B UTOre HNOABJIAETCS HOBBIN
BHJI.

CnepoBaTe/IbHO, BUABI H3MEHSAIOTCH B IPOLEcce MPUCIOCODIeHuA
K YCIOBMAM BHeIIHeH cpelsbl. JJeuxcyuieil cunoil usmenenus 6udos,
m. e. 360/ I0UUL, ABNACMCA ecmecmeéeHHbLiL om6Gop. MaTepuaiom s
orbopa CIYy)KUT HacJeJcTBeHHaa (MHIMBUAYAJIbHAA, MyTAIlMOHHAA)
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U3MeHYUBOCTh. U3MeHUYnBOCTE, 00YCIIOBJIEHHAA IPAMBIM BIUAHUEM
BHEIIIHeH cpe/ibl Ha OPraHu3Mbl, HEe UMeeT 3HaUYeHU s 1JIsI 9BOJIOIIHH,
MMOCKOJIBKY II0 HacJeACTBY He mepeaeTcs.

JleiicTBue ecTecTBEHHOT0 OoTOOpa MOKHO HabJJaTh HA OIBITE.
Pasbepem HECKOJIBKO IPUMEPOB.

B mameii crpase mMMpPOKO pacnpocTpaHeH 60roMos 0ObIKHOBEH-
HBIH — KPYIIHOE XHIIHOEe HaceKoMoe (JJIMHA TeJla Y CAMOK JOCTUTaeT
48—76 mm), nurTaromieeci pasHOOOPA3HBIMM MEJKHUMU HACEKOMBI-
MU — TAAMM, KjJonamu, myxamu. OKkpacka pasHbIx ocobeil 9Toro Bu-
Ja ObpIBaeT 3ejieHOoMH, KeJiToM u Oypoi. BoroMoJisl 3eJIeHOro IiBeTa
OOBIYHO BCTPEYAIOTCA Cpey TPABhI U KYCTAPDHUKOB, OypBle — Ha pac-
TeHUAX, BRINOPAIIINX OT conHIa. HecaydaiiHOCTL TAKOTO pacipeze-
JIeHUS JKUBOTHBIX YYE€HBIe JOKAa3aJIi B 3KCIIEDUMEHTe Ha PaCYMIIeH-
HOM OT TpaBhbl IJomajke OJekJg0-Oyporo nsera. K koasimkaM Ha
IIoniaKe ObLIM TPUBA3aHBI HOIOMOJIBI BCEX TPEX IIBETOB. 3a BpeM#
onbITa NTUHAMH ObLIM YHUYTOXKEHBI 60% KenTeix, 55% 3eJIeHbIX U
ToabKO 20% OypbIix 60rOMOJIOB, Y KOTOPBIX OKpacKa Tejia coBIazaja
¢ uBerom oHa.

AHaJIOru4YHbIE€ ONBITHL OBLJIX IIOCTABJIEHEI C KYKONKaMu 6abouxku-
KpanuBHHUIBI. B ciyuae HECOOTBETCTBUA OKPACKU KYKOJIKHA OKpacKe
¢oHA OTHIOBI YHAYTOXKAJIHA ropaszo 00Jibllle KYKOJIOK, 9eM B ciydae
coBrazeHus (poHa ¢ OKpackoii. Bogonagaromue nTuisl B Oacceiine
JIOBAT IPEUMYIIECTBeHHO PEIOY, OKpacKa KOTOpPOil He COOTBETCTBYET
I[BETYy AHA.

BaxkHO OTMETHTB, UTO IJIA BEIXKHUBAHHUSA UMeeT 3HaYeHUe He OJUH
Kaxoi-1ubo Npus3HaK, a KOMIJIeKC IIPpU3HaKoB. B ToM e onbiTe ¢ 00-
roMoJIaMH, OYeHb IPOCTOM IO CPABHEHHIO C PeaJbHBIMU IIPHUPOLHEI-
MH YCJIOBUSAMU, cpeau OypPHIX ocobeii, 3alUINeHHBIX OKPAaCKoM Tea,
IITHIBI CKJIEBBIBAJIN DECIIOKONHEBIX, AKTHBHO JBAraIOIUXCA HACEKO-
MbIx. CIIOKOJHBIE MAJIONIOABUKHBIE HOrOMOJIBI H30eraay HanajgeHns,
OamuH ¥ TOT Xe IPU3HAK B 3aBHCHMOCTH OT OKPYIKAaINUX YCIOBUH
MOJKeT CHOCOOCTBOBATH BBIXKHBAHMK HJIH, HAIPOTHB, IIPHUBJEKAaTh
BHUMAaHWE BPAros.

CnenmosaTtenbHO, corjgacHo yueHuw JlapBuHa, axKTOpaMH ecTe-
CTBEHHOTO 0TOOpA CIIY’KAT YCIOBUSA BHENIHEH Cpe/ibl, TOUHee — Bech
KOMILIEKC a0HoTHuYeCKUX (HeOMOJOTHYEeCKUX) U1 OMOTUUYECKUX YCJII0-
BUI cpejibl. B 3aBUCHUMOCTH OT 9THUX YCJIOBHIl ecTeCTBeHHBIN 0TOOD
JefcTByeT B pa3HBIX HaANpPaBJIE€HHUAX U NPHUBOJAUT K HEOJHUHAKOBLIM
9BOJIIOIIMOHHBIM peayJjbTaTaM. B HacTodee BpeMs pasjanuyaloT He-
CKOJILKO (hOpM ecTeCcTBeHHOTO 0TOOpa, U3 KOTOPBIX HUIKe OyAyT pac-
CMOTPeHBI TOJILKO OCHOBHEIE.
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9 I Bonpocel anga noa’ropnnuﬁ;n;;ﬁ 3

Y710 Takoe ecTecTBeHHbIn 0T6op?
. B 4em Buonorunydeckoe 3Ha4eHue ectecTBeHHoro otbopa?
Yto Takoe Hopwba 3a cywiectsoBaHue? Kakosbl ee Gopmbl?

. Kakasa ¢opma GopuObl 3a cyulecTBOBaHWe anaeTcs Hanbonee HanpskXeHHon
M noyemy?

BN~

o

YTO CNYXUT ABUMXYLLEA CUNOIA MBMEHEHWA BUAOB?
YTO CNYXUT Matepuanom ans ectectseHHoro otbopa?
7. CywecTsyeT i ecTecTBeHHbliA oTOOp y yenoseka?

-

0 | NopymanTte

B yem 3aknio4aeTcs CX0ACTBO MEX/AY MCKYCCTBEHHbLIM M ECTECTBEHHbLIM OTOO-
pom?

- ] l Pa6oTa c KOMNBLIOTEPOM

Ob6patuTtecs k gucky. N3ydnte marepuan ypoka v BbifNONHUTE NpeanoXeHHble
3afaHus.

6. ®opmbl ectecTBEeHHOro 0T6OPa

| Bcnomuure!

® Mnozoobpasue audos ® 'ammepus ® I'unizo ® Jlamumepus

JIBmaRyuuit or6op. IToT 0TOOD CIOCOOCTBYET CABUTY CPEeIHero 3Have-
HUA NPU3HAKA WJIA CBOMCTBA ¥ NPUBOJAMUT K NMOABJIEHUIO HOBOM (hop-
MBI BMECTO CTAapOH, mepecTaBIIell COOTBETCTBOBATH HOBBIM YCJIOBH-
am. /lsuxcywas ¢popma ecmecmeennozo omobopa deiicmeyem npu
U3MeHeHUU Ycnosuil eHew el cpedot.

fApKHUM mpuMepoM JIeMCTBHA ABHKYIIEro ordopa CIyKUAT BOBHUK-
HOBEHHE YCTOMUMBOCTH KMBOTHBIX K ANOXUMHUKATAM.

Taxkum obpasom, BeAyllasa pPojb B PACIPOCTPAHEHUN HOBBIX IIPH-
3HAKOB BHYTPH [JAHHOI'O BUJa NIPHU M3MEHEHHMH YCJIOBUN BHEITHEH
cpeabl IPUHANJIEKUT ABMKYINeH (hopMme ecTecTBeHHOT0 oTOOpA.

M3meHeHne NMpU3HAKa MOMKET INPOMCXOAUTH KaK B CTOPOHY ero
ycuiIleHUA, OOJBbIIed BLIDAXKEHHOCTH, TAK U B CTOPOHY ocjaabie-
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Puc. 7. [ipeeHeine
HKUBOTHLIE, CDXDaHMBLLIMECQ
B COBpeMeHHOn dayHe:
raTTepus (Beepxy)

u natumepus (BHU3Y)

HUfA, BILUIOTH J0 HOJHOIO McYe3HOBeHus. [Ipumepom yTpaThl OpH3-
HaKa, Kak peayJibTaTa AeHCcTBUA JBHIKVYIIEro ordopa, MOIKET CIy-
JKUTH PeAYKIOHUA TJIa3 Y KPOTOB, BEAYINUX HOA3eMHBIA 00pas »Ku3-
HH. .

Orbop ycTpaHseT OT pa3MHOYKEHUS MeHee yIaudHbIX ocobeil wiu,
JAPYIEMHA CJIOBAMM, MeHee yaaudHble KOMOMHALMY reHOB. MOMKHO To-
BOPHUTH O TBOPYECKO# POJIA €CTeCTBEHHOIO OTOOpa, MOCKOJBKY pe-
3YJIBTATOM €T0 AeHCTBUA ABJISIOTCI HOBBLIE BUABI OPraHN3MOB, HOBBIE
(opMBI JKUIHUA.

CraOtuausupyonmii ordop [eiicTBYeT B IIOCTOAHHBIX VCJIOBUSX
cpennl. Ha 3aauenmne 3To# (hopMbl oTOOpa YKAa3aJ BeIAAKOIHAICA pye-
ckuii yuenwsiii U. U. llImansraysen. Crabuausupyoniuii orbop Ha-
IIpaBJjieH Ha NoiepyKaHHe PaHee CJI0KMUBIIErocsa cCpeIHero 3HaueHna
NPU3HAKa WJIH CBOMCTBA: Pa3MepOB TeJla WJIHA OTAENbHBIX €ro 4yacTen
YV KHBOTHBIX, pa3MepoB B (DOPMEI IIBEeTKa Y pacTeHUH, KOHIlEHTpa-
MY TOPMOHOB HJIH IJIIOKO3bI B KPOBH V IIO3BOHOYHBIX M T. X. Tak,
Yy HACEKOMOOIIBLIeMBIX DPACTEHH pasMephl 1 JopMa I[BETKOB OYEHb
yeroitunsbel. O6'bACHAECTCA 9TO TEM, YTO HBETKH JOJIKHBI COOTBETCT-
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BOBATH CTPOEHHIO M padMepaM TeJia HaCeKOMBIX -onbLtuTeneii. lllmens
He CI1oco0eH MPOHUKHYTH B CJUIIKOM Y3KHMil BEHUMK I[BeTKa, 6abou-
Ka He CMOKeT X000TKOM KOCHYTHCHA CJIHINKOM KOPOTKHX THIYMHOK
y pacTeHUii ¢ 0O4eHb JJIMHHBIM BeHUUKOM. B 000uX ciayyasax IBeTKH,
He BIIOJIHE COOTBETCTBYIOIIHE CTPOEHHUIO OIBLINTENEeH, He 00pas3yioT
cemsaH. CiiemoBaTesibHO, I'eHbI, 00YCIOBUBIINE OTKJIOHEHHE OT HOP-
MBI, VCTPaHAKTCA U3 reHodoraa suga. Crabunusupyomasn GopMma
€CTeCTBEHHOT0 0TOOpa NpeIoXPaHsieT CJIOKUBIIUMCA FeHOTHII OT Pa3-
pymampIinero AefcTBUs MYTAIlMOHHOI'O Iporecca. B oTHocuTenbHO
IIOCTOSHHBIX YCJIOBUAX BHEIIHEH cpe/ibl HanboJIbIei mIpucnocod/ieH-
HOCTBIO 00J1a1a10T 0CO0HM CO CpeaHel BBIPa’KeHHOCTHI NPHU3HAKOB,
a pe3xkue OTKJIOHEHHS OT CpeJHeil HOpMBI yeTpaHaoTcesa. Biarogapsa
cTabuiaus3upyoneMy orbopy 10 HAIIUX JHEH COXPaHUIUCH «KUBBIE
HCKOIIaeMble» : KUcTenepas pbida JjaTuMepus, IpeIKu KOTOPoi 06111
IIPOKO PACHIPOCTPAHEHBI B NAJIE030MCKYIO 9PY; IPEICTABUTEIb JIPeB-
HHAX PEITHUIHNI rarrepus, BHEIIHE MOXO0Kasd Ha KPYHHYIO ALIEPHUILY
(puc. 7); roloceMeHHOe pacTeHHUe THHKTI0, Aaloliee IpeicTaBJIeHne O
ApeBHUX (hopMax, BEIMEPIINX B IOPCKOM HEPHOJie Me3030MCKOM aphI.
Hrelne »KuUBymiui ceBepoaMepHUKaHCKHI OIOCCYM coXpaHfAeT O0JIHuK,
XapaKTEePHBIH JJI18 dKUBOTHBIX , YKUBIIUX AeCATKHA MUJLJIMOHOB JIET Ha-
3a.

TlonoBoi orGop. Y pas/eIbHOIOJBIX »KHUBOTHBIX CAMIIBI U CAMKH
pasIM4YaloTcsa He TOJBKO 10 CTPOeHUIO OPraHOB PA3MHOKEeHH A, HO U 110
BHEIIIHUM IIPU3HAKaM, [IOBeIeHNI0. BcrioMHUTE ApKMit HAPSAA U3 Iephb-
€B y meTyxXa, KPpYHHbIi rpebeHsb, IIMOpsl HA HOTax, TPOMKOe IeHHe.
OueHb KpacUBEI caMIIbl (Pa3aHOB II0 CPaBHEHHIO C TOpasio bojiee CKpoM-
HBIMHM KypodkamMu. KJIBIKM BepXHUX YeJI0CTe — OUBHU — OCODEHHO
CHJILHO paspacTraiTcsa y caMIloB MOp:keii. BHelrnue pasauuus B cTpoe-
HHUH IOJIOB HOCAT Ha3BaHUE 10108020 dumopgusma (puc. 8) u o6yciios-
JIEHBI X POJIBIO B I0JIOBOM 0TOOpE. 11010801l 0mbop npeAcTaBIIseT CO-
6011 KOHKYPEHIIHIO CAMIIOB 38 BO3MOYKHOCTH PA3MHOMKEHU A, ITOH Leu
CIyIKAaT IeHue, JeMOHCTPpaATHBHOe nmoBeaenue (puc. 9), yxaskusanue,
a HepeaKo u Apaku Mexxay camiamu (puc. 10).

Y nrun pazduBKa Ha Naphbl B NEPHUOJ] PASMHOMKEHHU A COIIPOBOKIA-
eTcsa OpauyHBIMHM UIDaMH, UJIHM TOKOBaHUeM. ToKyiomiue caMiibl IpH-
HAMAIOT CBoeoOpasHbIe 10351, COBEPIIAIOT 0cOoObIe JABUIKEHUA, pas-
BEDPTHIBAIOT ¥ Pa3flyBalOT ONEpeHHe, U3AAI0T XapaKTepHbIe 3BYKH.
Hamnpumep, TerepeBa Ha TOKax cOOMPAIOTCS IO HECKOJIBKY JAE€CATKOB
HA JIECHBIX MMOJITHAX ellle HOUbIo. Pasrap Toka NpuxoJauTCsa HA paHHee
yTpo. Mexkay caMmuaMy BOSHHKAKOT KECTOKHE JAPaKd, a CAMKUA B 3TO
BpeMsdA CUIAT Ha ONYIIKaX MOJAHBI MJIM B KycTax. B peayabrare Imo-

Pazpen 1 / 3sonouuns xmMBoro Mupa Ha 3emne

31



Puc. 8. lNonosoi
anmopduam

Y MOPCKMX NIbBOB:
cneea — cameu,
cnpaea — caMka

Puc. 9. Tokyowwuin
rmyxapb — npumMmep
XapakTepHOro nonoBo-
ro NoBeaeHns

B nepwoa,
PasMHOXeHWA

JIOBOT'O 0T60pa IIOTOMCTBO OCTaBJAIOT HauboJjiee aKTUBHEIE, 310pOBLIE
H CHJIBHEBEIE CAMIIbI, OCTAJIBHBIE OTCTPAHAIOTCA OT DasMHOMEeHHA H UX
PeHOTHIIBI MCYe3aloT U3 resodor a Bua.
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Puc. 10. Bo Bpems GpaqHoro
ce30Ha camLibl oneHen BopoTes
3a obnagaHue camkamm

WHorpa Apkuii OpayHbIi HAPAJ TOABIAECTCA Y dKUBOTHBIX TOJBKO
Ha nepuoj, padMHOKeHus. CaMI bl OCTPOMOPAOH JIATYIIKH NpHodpe-
TA¥OT B BOJle KPACHBYIO IPKO-TONYy0yI0 OKpacKy. SIpkas okpacka cam-
IIOB 4 UX JeMOHCTPaTHBHOE II0BeleHHE JeMacKUPYIOT UX Hepej XHIIl-
HUKaM¥ ¥ YBEJIMYUBAIOT BEPOATHOCTL rubenu. OJHAKO 9TO BBINOJHO
JUIA BUZA B II€JIOM, TaK KaK CaMKH B IIePHOJ BhIBEAEHHUA IIOTOMCTBA
ocrarTcs B 6osbiIeil 6e30IMacHOCTH.

ITosoBoit fuMop(hHU3M U TOJIOBOI 0TOOD pacnpocTpaHeHbl B YKHBOT-
HOM MHPE JOCTATOYHO IMIUPOKO, BIUIOTH A0 mpuMaTosB (puc. 11). 91y
(hopMmy oTbOpa cileyeT paccMaTpuBaTh KaK YaCTHBIH cIydaii BHyTpHU-
BHIOBOTO €CTECTBEHHOrO oTHopa.

dapBuH mokasaJj, 4YTO IPHHIIUAI €CTECTBEHHOI0 oTbopa 0b6bACHSA-
eT BOBHUKHOBEHHEe BCeX 0e3 MCKJIIOUEeHHUs] OCHOBHBIX XapaKTepuc-
THK OPraHMYecKOro MHpa: OT HPHU3HAKOB, CBOMCTBEHHBLIX KpPVII-
HBIM CHCTEMATHYECKHM rPYINaM >KWBBIX OPraHW3MOB, [0 MEJKUX
npucnocobnerauii. Teopueir [lapBuHa 3aBepUININUCH IJIUTEJIbLHBIE
IIOMCKW eCTeCTBOMCIIBITATEN e, KOTOPhIe MNBITAJIACHL HAWTH 00'bscC-
HEHHe MHOT'HM YepTaM CXOJCTBA Y OpraHU3MOB, OTHOCALIMXCA K pas-
HbIM BuaaMm. [[apBUMH OOBACHWI 3TO CXOACTBO POJACTBOM H IOKa-
3all, KaKk uaeT o0pasoBaHHe HOBBIX BHAOB, KaK IIPOMCXOAHUT 3BOJIIO-
M.

C oOmieTeopeTH4yecKOl TOUKH 3peHUsA raaBHoe B yueHuHu JlapBu-
Ha — 3TO UAes Pa3sBUTHUSA YKUBOHU NIPUPOILI, IIPOTUBOCTOAIAS TTPE-
CTaBJIEHUIO O 3aCThIBILIEM, HeH3MeHAIeMca mupe. Ilpusnanue yue-
HudA JlapBUHA CTAJIO IEPEeJIOMHBIM MOMEHTOM B UCTOPHUH ODHOJIOTHYe-
cKHUX HaykK. PaxTbl, HaAKOIJIEHHble B JOJAPBHHOBCKHUH IepHOJ
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Puc. 11. MNonosoin aumopduam y npuMaTos.
benopykuit rub6oH: cnesa — camka, cnpaea — camel,

pa3BUTHA OMOJOTHUH, IIOJIVYUJIN HOBOE OcBelleHne. BOBHUKJIIU HOBEIE
HANpaBJIeHUud B OMOJIOrHM — 3BOJIIHOHHAA dMOPHUOJIOTUsA, dBOJIIO-
IIMOHHAA TTaJIEOHTOJIOTUSA U JIP.

Yuenne [lapBrHA CAYIKUAT €CTECTBEHHO-HAYYHON OCHOBOH JJIsT Ma-
TePHAIUCTHUYECKOr0 00bACHEHHUA IeJIeCO00PasHOCTH CTPOEHUA KU-
BBIX OPraHU3MOB, IIPOUCXOMKACHUA U MHOT000Opasusa BUJOB.

Psang nmoHATHUH 9BOJIIOIIMOHHON TEOPHUH BBIXOJHUT 3a PAMKH YHCTO
OMoJIOTHYeCKUX U npuodpeTaeT obieHaydHbINH U (pusocodcKuii cra-
Tyc. Takne KpUTEepUH NPOrPECCUBHOM 3BOJIIOIAY KHUBOT0, Kak gJud-
(hepeHIMAIMA M WHTErpanus dYacTed OpraHu3Ma, U30LITOYHOCTH H
HaAeXHOCThb, UCHOJbB3VIOTCS IIPH U3YUEHHU 3aKOHOMEPHOCTEH Tex-
HUYECKOI0 U 00II[ecCTBeHHOTO ITporpecca. Takum o6paszomM, 3BOJIOIHA-
OHHafA Teopusa OJM3KO cBA3aHa ¢ (punocodueii, uayyamouein odiue
BaKOHBI PA3BUTHSA.

Tpyn JapBuHa ABUJICA OJHUM U3 KPYIHEHIINX JOCTHIKEHHUH ecTe-
creosHaHusa XIX B. B XX B. spomwonuoHHOe yueHHe JlapBuHa 06110
PasBUTO M AOIOJHEHO OGJjarofaps CO3ZaHHI0 XPOMOCOMHOM TEOPHH
HACJIeCTBEHHOCTH, PA3BUTHUIO MOJIEKYJIAPHOU OUOJIOTUMA U MeHeTHu-
K1, 9MOPHUOJIOTHH, 3KOJOTHHU U APYTUX obsacTell OMOJIOTHH.
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‘ Bonpochli ANS NOBTOPEHUS U 3afaHus

1. Kakwue cyuiectByioT GopMbl ecTecTBeHHOro otbopa?

2. B kakux ycnoBuax BHELLHEe cpeasl AeNCcTBYIOT pa3Hbie ¢dopmel otbopa?

3. MNo4yemy y MUKPOOPraHM3mMoB — BpeauTesNieil CeNbCKOro X038ncTea 1 Apyrux
OpraHM3amMoB MNosBAAETCA YCTOMYMBOCTL K sA0XMMMKaTam?

4. Y7o Takoe nonosoit otHop? MNpueeauTte NpUMEPDI.

o I NMoaymainre

Moyemy na Bcex GpakTopoB IBOMOLMU ABUXKYLLEA CUNOW 3BOMIOLUK HA3bIBAIOT
TONBKO €CTECTBEHHbIV OTBOP?

, ‘ PafoTa c KOMNbLIOTEPOM

O6partuTech K AUCKY. Mayunte matepuan ypoka U BbiNOSHUTE NPeaoXeHHble
3anaHus.

|Fnasa

‘ 4 NMpucnoco61eHHOCTb OPraHu3mMoB
K YC/IOBUSIM BHELLHEN cpeabl
KakK pe3ynbraTt eluCcTBUs
€eCTeCTBEeHHOro otoopa

PacTeHus 1 })KUBOTHBIE VAUBUTEIBHO IIPUCIIOCODIEHBI K yC-
JIOBUSAM Cpe/ibl, B KOTOPBIX OHHM obuTaioTr. B monaTue «mnpu-
croco0JIeHHOCTh BUAA» BXOIAAT HE TOJHKO BHENIHHUE IPH3-
HaAKH, HO 1 COOTBETCTBHE CTPOEHHMA BHYTPEHHHUX OPraHOB
BBINOJHAEMBIM MMM (PYHKIUAM (HanpuMep, AJHHHBIN H
CJIOKHO YCTPOEHHBIN NHUIeBapUTENbHBIN TPAKT »KBauyHBIX
JKHUBOTHBIX, IUTAOIIUXCA pacTuTeabHOM nuineit). Coorser-
cTBUe (HPUBUOJIOTUYECKUX (DYHKIMH OpraHusMa yCJOBUAM
UX 00UTAHNSA, UX CJIOXKHOCTh U padHooOpasue TakXe BXOAAT
B IIOHATHE IPUCTIOCOOJIEHHOCTH.

Pasaen 1/ 3B0MOUMA XMBOrO MUpa Ha 3emne : 3D



7 . Npucnoco6uTenbHbie 0COBEHHOCTU CTPOEHUS,
OKpPacCKu Tena v NoBeAeHUS XUBOTHbBIX

Bcnomuure!

® JToxposumeanvbcmeennaa okpacka ® IIpedynpexcdaouian oxpacka
® [Tpucnocobumenvroe nogederue ® [[emoncmpamuseHoe nogederue
® Mumurpusn® Tuep® 3e6pa® Yepenaxa ® ITycmoiHHble ampubuu

* Ckam ® Kambana

Y KUBOTHBIX IPHUCIIOCOOUTENBHON ABAAETCA (popma mesa. XOpOUIO
U3BecTeH OOJIHK BOJAHOTO MJIeKONIHUTAaIoIIero — aenbhuna. Ero gsuxe-
HUSA JIETKU U TOYHBI, 8 CKOPOCTH ABHKEHHS B Boze aocturaer 40 KM /4.
IInorrocTs Boasl B 800 pas Buillle IJIOTHOCTH Bo3ayxa. Kak genbhuny
yAaeTcs 1npeojoseTs ee? ITOMY CIIOCOOCTBYET TOpIeoBHAHAA (hopMa
ero TeJja, dJslarogapsa KOTOpoi He 06pa3yoTcA TOPMO3AIINe JBHIKeHHe
3aBUXPEHUA IIOTOKOB BOJBI, 00TEKAIOIINX JeIb(huHA.

Obreraemas popma Tesia crrocobeTByeT OBICTPOMY IepeABHIKEHHUIO
JKMBOTHBIX M B BO3AYIIHOM cpeje. MaxoBble U KOHTYDPHBIE Ilepbi,
IMIOKPBLIBAIOIIHE TEJO HTHUILLI, IMOJHOCTBIO CIVIAMKHUBAIOT ero (hopMmy.
¥ ITHI HeT BBICTYNAKIUX YVIIHBIX PAKOBUH, B IIOJIeTe OHU OOBIYHO
BTATMBAIOT HOr'4. B pe3ybTaTe 110 CKOPOCTH HePeIBUKeHUA OHHA Ha-
MHOTO IIPEeBOCXOLAT BCEX APYTHX »KHUBOTHBIX. Hanpumep, cokou can-
caH MUKHUPYET Ha CBOX KepTBY co cKopocThio 10 290 KM /u. IITHIE
ObICTPO ABUTAIOTCA Aaske B Boge. Habiogau aHTapKTHYECKOr0 IUH-
IBUHA, IJIBIBYIIErO MO BOAOH CO CKOPOCTHIO OKOJIO 35 KM/4.

¥V XHUBOTHBIX, BeYIIHUX CKPBITHIH 00pas JKU3HH, IOJEe3HBEIMH 0Ka-
3BIBAIOTCA MPUCTIOCOOJIeHU A, TPUAAIOIINE UM CXOJACTBO C IIpeJMeTa-
MH OKpy:Kawiei cpenbl. [Ipuuyaanpaa opma Tena peid, odburar-
mUX B 3apocisax Bojopociei (puc. 12, 13), momoraer uM yCHemiHoO
CKpBIBaThCcs OT Bparo. CxoacTBO ¢ IpeaMeTaMy cpeabl 0OOUTaHUA
MIMPOKO PACIPOCTPAHEHO Y HACeKOMBIX. VI3BeCTHEBI :KyKH, BHEIIHE
HAIIOMMHAIIIHe JUITaHHUKH, IIUKAa/Ibl, CXOJHbIE C IHAIIAMH TeX KyC-
TAapHHKOB, Cpeau KOTOPBIX OHH KHUBYT. HacekoMble Na/JIOUHUKH H
IYCeHMIIbl MAAEHUIbI MOX0YKW Ha Oypble WM 3eJIeHble BeTOYKH
(puc. 15), a HeKOTOpPbIe HACEKOMbBIE UMUTHPYIOT JIUCThS JI€PEBbEB U
KYCTapHUKOB, CPe/IH KOTOPLIX OHM o0uTaoT (puc. 14, 16). ¥Youomien-
HOE B CIUHHO-OPIOIIHOM HalpaBJeHHUU TeJIO HMEIOT PbIObI, BeAyIIHe
NPUAOHHBINA 00pa3 YKU3HU.

CpejcTBOM 3alIMThHI OT BPATOB CAYKHUT U NOKPOSUMELbCMEEHHAR
okpacka. Biarogapsa el NTHIBI, HACUXKHUBAIOIIHE SAUIA Ha 3eMie,
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Puc. 12. ®opma Tena MOpcKoro
KOHBbKaA (cnesa) genaer ero He3ameTHbIM
Ha doHe Boaopocnen

Puc. 13. Heapkas okpacka v BbITAHYTOE
Tes0 MOPCKWX UIN MO3BONAKDT UM CKPbITb-
Csl B 3apocnsax Boaopocnemn

CJIMBAIOTCA ¢ OKpysKalomuM hpoHoM. MajozaMeTHBI 1 UX AWIA, UMeIO-
e MUTMEeHTUPOBAHHYIO CKOPJYIIY, W BBLIVILISIOIINECH U3 HUX
nTeHnsl (puc. 17, 18). 3amuTHBINM XapakTep TUTMEeHTAIMT UL 10/~
TBepIKJAaeTcs TeM, YTO V NTHIL, YbH AWIA HEeJOCTYNHBI JAJIsI BParos,
IOKPOBUTEJILCTBEHHAA OKPAacKa CKOPJIYIIbI He pa3BUBaeTCH.
IlokpoBHUTE/ILCTBEHHAA OKPAcKa IMMAPOKO PACIPOCTPaHEeHa CPeAr
CaMBIX PasJIMYHBIX KHBOTHBIX. ['yceHHIIBI 6aboueK UacTo 3ejIeHbIe,
IO/, IBET JIUCTheB, UJIX TeMHbIE, IO/ IIBET KOPBI MK 3eMIu. JloHHbIe
pBIOBI OOBIYHO OKpPAIIIeHBI IO/ I[BET IIecYaHoro AHa (ckarsl 1 kamba-
ael). IIpu aTom kambGanbl MOryT elle W MEeHATh OKPacKy B 3aBH-
CHMOCTH OT IBeTa OoKpy:kariero ¢ora (puc. 19). CoocobrocTh
MEHATh OKPACKY IyTeM IlepepacrupefesieHusi IUI'MeHTa B MOKPOBax
TeJia M3BECTHA W Yy HA3eMHBIX KHBOTHBIX, HAIIDUMED y XaMeJleoHa
(puc. 20). HuBOTHBIE TYCTHIHL UMEIOT, KAK IIPAaBUJIO, JKEeJITO-0ypPyIo
UJIHA TIeCOYHO-KeJITYI0 OKpacky. OMHOTOHHAaA MOKPOBATEIHECTBEHHASA
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Puc. 14. Nugwiickunia
pacTUTENbHbLIN KNOM

Puc. 15. lN'ycennua
NAASHWLBI B NMO3E NOKOS

Puc. 16. babouyka kannuma
Ha KyCcTapHuKe

OKpacKa CBOMCTBEHHA KAK HACEKOMBIM (capaH4a) ¥ MeJKHUM SIepH-
I1aM, TAK 1 KPYIIHBIM KOIIBITHBIM (AHTHJIOILI, OJIEHU) U XUITHAKAM
(;1eB).

Ecnau ¢hoH cpeabl n3MeHsAETCA B 3aBUCHMOCTH OT C€30HA IoZia, MHO-
rue JXUBOTHEIE MEHAIOT OKpacKy. Hanpumep, y oburaresneii cpeEAX
U BBEICOKHX IIHPOT (Iecell, 3adll, ropHocTail, Oenasa KyporaTka) mo-
cJie OCeHHeH JIMHBKH MeX HUJIH OIlepeHHe CTAHOBATCA 0eJIbIMHU, YTO JIe-
JlaeT UX He3aMeTHBIMH Ha CHEry.

OnHako HepeaKo y KUBOTHBIX OKpacKa Tejla He MacKHUpyeT HX,
a, HAIIPpOTUR, IPUBJIEKAaeT K HUM BHUMaHue. Takasa oKkpacka CBOH-
CTBEHHA, HAIPUMep, AJOBUTHIM HJIK JKAJTAIIAM HACEKOMBIM: ITUe-
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Puc. 17. TyHgposas kyponar-
KayrHesna

Puc. 18. Manwiii 3yek
Ha Knagke anu

JaM, ocaM, JKyKaM-HapbIBHHKaM. BoXbi0 KOPOBKY, OU€Hb 3aMEeTHYIO,
NTUIBI HEe CKJIEBBIBAIOT M3-3a BBIAEJIAEMOr0 €10 AJOBUTOr0 CeKperTa.
HApryio npedynpesxdarwyw okpacky AMeIOT HechbeJ00HbIE TYCeHHU-
IIbI, MHOTHE AJOBUTHIe 3MeHr. Takasa oOKpacKa 3apaHee IIpeayIIpesKia-
eT XHUIIHUKA 0 6eCoJIe3HOCTH U JajKe ONacHOCTH Hanajgenusa. Meto-
oM «ITpof® ¥ omMUOOK» XWIIHUKM OBICTPO NMpPHUydaroTcsa «00XOIUTH
CTOPOHOW» IIOTEeHIHAJBHYIO JKEPTBY C NpeayOpeKJIalonieil oxpa-
CKOIi.

3aiuTHOE JeHiCcTBYE NOKPOBUTEIbCTBEHHON OKPACKH IIOBBIIIIAETCS
IIPA COYETAHHH €e C COOTBETCTBYIOIIMM moBeaeHueM. Hampuwmep,
BBIIb F'HE3IUTCA B KAMbBIIIax. B MUHYTEI OIACHOCTH OHA BEITATHBAET
1110, HOJHUMAET BBEPX I'OJIOBY U 3aMupaeT. B Takoii mose ee TpyLHO
00HApPYKHUTH Jake HA OJM3KOM paccTossHuK. MHOTHe Ipyrie sKuBOT-
HBIE, He 00JIaj1arolue cpeAcTBAMA AKTUBHOM 3alIl[MThI, B CJy4Yae omnac-
HOCTH IIPHHHUMAIOT II03Y NOKO0sA (HaceKoMsble, pblObl, aMpuduu, nNTH-
usl) (cm. puc. 15). IIpegocTeperarmas OKpacka v 3KMBOTHBIX, HA000-
poOT, codeTaeTcs ¢ IEMOHCTPATUBHEIM NOBEIEHUEM, OTITYTHBAIOIAM
XUIIHUKAa (puc. 21).
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Puc. 19. HekoTopbie NpyUaoH-
Hble pbibbl, Hanpumep kamba-
na, obnanaT cnocoBHOCTLIO
«MOACTPauBaTh» CBOK OKPAaCKy
noa LBET U XapakTep MOpPCKoro
aHa

OdPeKTHBHOCTE IPeAOCTEepPeramineii OKPacKu ABUJIACH IPUYMHON
O4YeHb HHTEPECHOI'0 ABJAEHUA — IoAparkaHuda (MUMHKPHHA, OT rped,
mumoc — axrtep). Mumurkpuell Ha3pIBalOT CXOACTBO 0e33aIIATHOID
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Puc. 20. XameneoHbl MEHSIIOT OKPACcKy B COOTBETCTBUMN C OKPYXAOLWWMM POHOM

HIHA C'bE,H,OﬁHOI‘O BHJAA C OJHHM HJIH HECKOJBKHMH HEPOJACTBEHHBIMH
eMy BHJaMH, XOPOIIO 3aIIUNIeHHLIMHA U 00J1aaI0IUMHU IIpeIocTepe-
raromieir okpackoii. C 60:xbeil KOpoBKOI pasmepamu, (hopMoii Tesna u
pacmpeneseHHeM NUTIMEHTHBIX IATEH OYeHb CXOJeH OJUH U3 BUJOB
rapakaHoB. HekoTopsle c’benodHBIE 6ab0uKkM hOopMOit Tesia, OKPAacKOM

Puc. 21. Ycrpawaiowas nosa
ascTpanuiickoid bopogaron
RU.LEDHIJ,I:.I 4acTo OTHyrb‘!B&ET
OT Hee Bparoe
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Puc. 22. babouka naHavna (cnesa) obsizaHa cBoeil HecbenoOHOCTLIO TOMY, HTO ee
rYCEHWLbl NUTAKTCH NMCTLAMUW AO0BMTONO pacteHus. B ee TkaHax cogepxarcsa
BELeCTBa, Bbi3blBalOLMe Y NTUL, CUNbHOE oTpasneHue. MNTuubl BbICTPO Hay4aTCs
HEe Tporarte AaHaua, a 3a04H0 U UX NnoapaxarensHuL — CbenobHbix HUMbanua
(cnpaga)

moApaxkaT AJ0BUTEIM Daboukam (puc. 22), myxu — ocaMm. Bo3HUK-
HOBEHHE MUMHKDPHH CBA3aHO ¢ HAKOILIEHUEM I10J KOHTPOJIEM €CTeCT-
BEHHOI'0 O0TOOpa MEJKHX YAAYHBIX MYTAUHUi y cbefoOHBLIX BHUIOB
B YCJIOBMAX MX COBMECTHOTO O0OMTaHusA ¢ HechegoOHbIMu. [Togpaska-
TeJIbHAS OKpacKa CKOPJYIEI AWl HabaogaeTcs B cjaydae THEe3L0BOr0
napasurusma y ntuil. OOBIKHOBeHHaA KYKYIIKa, KaK U3BECTHO, caMa
He HACHIKUBAeT AHIl, 4 OTKJIAJAbIBAET UX B THE3/1a IITUIL APYTUX BUIOB
(puc. 23). IIpu aToMm siiIla KYKYIIKHA HACTOJBKO ITOX0XKH HA AWIA BU-
Ja-X03AMHA, 4YTO CAMKA He MOXKEeT PasjiMduTh UX 1 HACHIKUBaeT BMe-
cTe CO CBOMMH, a 3aTeM BLEIKAPMJIMBAET ITeHIa (puc. 24).

Puc. 23. AiiL0 Manoi KyKyLIKW
B rHe3fe Manon KambllLOBKK (Cnesa).
Cnpasa — mMonopas manas KykyLika
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Puc. 24. MHOrve ntvubi
BbIHYX/EHbl BbIKAPMIVMBATL
NTEHUOB KyKyLIKW. Beep-

Xy — NEeHOYKA KOPMUT NTeHua
rNyX0A KYKYLLIKA.

BHu3dy — cnbupcknii copo-
KOMYT BbIKAPMNMBAET NTEHUA
WHAMWNCKOW KyKyLKK. MNpur-
€MHbIe POOUTENN BbINOMHAKT
cBow 06A3aHHOCTKM, HECMOTPS
Ha TO 4TO NTEeHLUbI NPeBOC-
XOOAT UX NO pasamepam

Kpome okpacku, y JKUBOTHBIX U pPacTeHUM HaOJ0ZAI0OTCA U JIpy-
THe cpeCcTBa 3alllUTHI. ¥ pacTeHUH HepeAKo 00pa3yrTesa UTJILI B KO-
JIIOUKH, 3alllUINawIinue UuX OT nNoeJaHud TPpaBOAJHBIMHA HHUBOTHBIMH
(kaKTyChl, IIUIIOBHUK, DOAPBIIIHUK, objenuxa u ap.). Takyio xe
POJIE UTPAOT AJOBHTHIE BellleCcTBa, OGHCHF&IOHIHG BOJIOCKH, Hanpm-
Mep vV Kpanusbl, KpucTaLIbl IIaBEeJIeBOKHCIOT0 KAJbIINA, HAKAILIN-
BawIlnuecda B IIHUIIAX HEKOTOPBIX paCTeHH}u{, IpegoxXpaHAKT HX OT
noelaHuA I'yCeHUIaMM, VJIUTKaMU ¥ Jake rpeisyHamu. O6pasosa-
HHA B BHe TBEPAOTO XHTHHOBOTIO MIOKPOBa V¥ WIEHHCTOHOIHX (}K}’I{H,
KpaObl), pPAKOBHH y MOJLJIIOCKOB, POTOBBIX HIATKOB Y KPOKO/HJIOB,
naHnupsA y 6poHeHOCIeB U yepenax (puc. 25) cnacaroT UX OT MHOTHUX
BparoB. JTOMY ’Ke CJIYKaAT WUIJIBI § exxa u AuKobpasa. Bee atu npu-
crocobJieHUs MOTIJIA ITOABUTHCH JHUIIb B Pe3yJbTaTe €CTeCTBEHHOTO
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Puc. 25. Toncteil naHuvpb
CNOHOBOW Yepenaxm HaaexXHo
3auwmiLaeT ee gaxe ot Kpyn-
HbIX XMWHWKOB

OTGOpa, T. €. NpeHMVIINEeCTBEHHOI'0 BbIJKHBaHHA JyUIle 3alllHIeH-
HbIX OCODei.

A BBXKMBAHUSA OPraHU3MoOB B OopnOe 3a cymiecrBoBaHue 00Jb-
1110 3HaYeHue uMeerT npucnocoﬁume.r:bh:op noeeé‘euue. HOMHMO 3a-
TAWBAHUSA UJIH J€eMOHCTPATHBHOI'O, OTIIYTUBAIOIIEr0 TOBEIeHNS IIPH
IpubJIMIKeHUH Bpara, CyIlecTByeT MHOI'0 JIPYTUX BAPUAHTOB IIPUCIIO-
CcOOMTeNBHOTO NMOBEIeHN A, 00eCTIeUNBAIOIEr0 BEIXKMBAEMOCTh B3pOC-
JbIX ocobeit mau MoJiogu. Tak, MHOTHe YKHBOTHEBIE 3al1acaloT KOPM Ha
HeOJIATONPUATHBIN ce30H roga. B mycThIHAX 18 MHOI'MX BUIOB Bpe-
Ms HaubOoJbIeH AKTHBHOCTH — HOYb, KOT/a CIaJaeT 3HOH.

9 ] Bonpocbl ANnA NOBTOPEHUSA U 3aAaHUA

1. lMpuBegute NpUMepsl NPUCNOCOBNEHHOCTU OPraHM3MOB K YCNIOBUSAM CYLLIECT-
BOBAHWA HA OCHOBaHMKM CODCTBEHHLIX HABNIOAEHWIA.

2. MNouemMy y HEKOTOPLIX XWUBOTHLIX APKANA, AEeMAaCKMPYIoLas OKpacka, a 'y Apyrux,
HaoBopOoT, NOKPOBUTENLCTBEHHAA?

3. B uyem cywHOCTb MUMUKPUN?

4. PacnpocCTpaHseTcs Ny AeNcTBMe ecTecTeeHHoro otbopa Ha noBegeHne XueoT-
HbIX? [puBEAUTE NPUMEPSI.

5. KakoBbl GMONOrvyYeckme mexaHm3ambl BO3HWKHOBEHWUS NPUCNOCOOUTENBHOW
(CkpbIBaOWENR U NPeaYnpPexXaaloLLein) OKPackn y XXUBOTHbIX?

o | Noaymante

CyulecTBYIOT N1 XUBbIE OPraHU3Mbl, HE UMeKLLIMEe NPUCNOCoBUTENbHBLIX 0CO-
6eHHocTen ctpoenna? OTeeT oBocHynTe.
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° ‘ PaboTta c KOMNbIOTEPOM

ObpartuTecs K ANCKY. M3yuuTe mMatepuan ypoka 1 BbiNONHWTE NPeanoXeHHbIe
3apaHus.

£i. 3a60Ta 0 notomcTBe

| Becnomuute!

e [Tyenv. ® Mypasvu ® ITmuuyst ® Maexonumarwowue ® I'nesda
e Oxpaxna nomomcmaea

BonbIioe 3Hauenne 115 BEIJKUBAHUSA BUIA UMEIOT ITPUCIIOCOOIeHns,
obecrieunBalOIIe 3allATY IIOTOMCTBa OT Bparos.

3abora 0 MOTOMCTBE MOKET IIPOABJIATHCA B pasHoil ¢gopme. MHO-
rue pelObl OXPaHAKT UKPY, OTKJIAALIBAEMYIO MEXAY KaMHAMHU, aK-
THBHO OTTOHSASA NPHUOIMIKAIOIIUXCSA BO3ZMOKHBIX Bparos. A30BCKue
1 KacHMUCKue OBIYKH OTKJIAALIBAIOT UKPY B IMKH, BBIPBITHIE HA JHE,
7 OXPaHAIOT ee 3aTeM J0 BBUIVILUIEHHS MajlbKoB. CaMer KOJIOIIKH
CTPOHUT I'HE3JI0 C BBIXOJA0OM M BXOZIOM M OXpaHsaeT Kiaaaky aull (puc. 26).
Hexoropsle amepuKaHCKHE COMBI IPHJIEIIAIOT HKPY Ha OPIOX0 U HO-
cAT ee Ha cebe Bce BpeMs pasBuTusi. Hekoropsie peibbl (THIATINSA) BBI-
HAITUBAIOT KDY BO PTY (puc. 27) uinm gake B jkesyaKe. B aro Bpems
POAMTENb HUYETO He ecT. BelynuBImnecsa MaJibK1 HEKOTOPOe BpeMsi
JAeps;KaTcsa BOJIM3H CaMKH (MJIM caMIia, B 3aBHCUMOCTH OT BH/A) H IPH

o

W

=
=

Puc. 26. Camel, 1 caMmka TPexurnon KOMOLWKW Nepes OTKIaakon UKpbl B rHe340
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Puc. 27. Mansku BO pTy pbibbl

Puc. 28. Camka cymyaToin
NACYLLKA BbIHALLUMBAET UKPY
B CYMKE Ha CruHe

Puc. 29. Cameu BOAAHOIO
KN10Na HOCUT ONNIOA0TBOPEHHbLIE
AlLa Ha CnuHe

ONAaCHOCTH NPAYYTCA B poT pogurens. CylIecTBYIOT BUAbI JIATYIIEK,
V KOTOPBIX MKPUHKH Pa3BHBAIOTCS B CHEIIUAJIBHON BEIBOAKOBOM CyM-
Ke Ha cuuHe (puc. 28) MM B roJIOCOBBIX MeInkax camiia. Ha couue
HOCAT OILJIOIOTBOPEeHHBIE INIla HEKOTOpPhlie HaceKoMblIe (puc. 29).

Hawubonpimasa 6e30macHOCTh MOTOMCTBA JOCTUTAeTCs, OYE€BUIHO,
B TexX cJaydasx, KOrjJa 3apoAbBIIIH pPasBHBAIOTCA B TeJle MaTepH
(puc. 30). IL1ogoBATOCTS IIPH ATOM (KaK M IIPY MHOTHX APYTHUX (hopmax
3a00TBI O IIOTOMCTBE) CHHKAEeTCHA, OJHAKO COKpAallleHHe YHUCJIeHHOCTH
TMIOTOMCTBA KOMIIEHCUPYETCH JIYUIIeH BHIXKUBAEMOCTBIO MOJIOH.

V 4IeHMCTOHOTHX ¥ HUBIINX II03BOHOYHBIX JUUYWHKY BeIyT CAMO-
CTOATEJIbHBIN 00pa3 »KM3HU U He 3aBUCAT OT poauresneii. Ho B Heko-
TOPBLIX CAYYAAX POAUTENH 00eCIeuMBAIT UX HHUINeH. 3HAMEeHHTHIH
¢dpaHIy3CKUH ecTecTBOUCIIBITATENE L. A. @abp BiepBbIe OIIKUCAJ Ta-
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Puc. 30. Xueopopoka

Puc. 31. OanHoyHas oca opavHepa
TALUWMT B CBOE rHE3A0 NapannaoBaHHoro,
HO XMBOTO Ky3Heuuka: Byaylias nuymHka
obecnevyeHa nuLLein

KoOe MMOBeJIeHne Y ONMHOYHBIX oc. Ochbl Hana aoT Ha KYKOB, [IayKOB,
CBEpPYKOB, 60rOMOJIOB, I'YCEeHHUI] Pa3nuyHbIX 6abouek, 00e3BHUKUBA-
0T MX, IOTPY’Kas KaJIo TOYHO B HepBHBIE Y35l (pHc. 31), 1 OTKJIaAbI-
BAIOT HA HUX AWna. Beuryniasoniveca JUYAHKHA oCc o0ecriedeHbl ITH-
Ie#: OHHU MATAIOTCA TKAHAMH KHUBOMH 3KepTBhI, PACTYT U 3aTeM OKYK-
JHUBawTCH.

OnucanHble TPpUMepPhl 3a00THI O MOTOMCTBE V YJIEHHUCTOHOTHUX M
HU3IIUX IT03BOHOYHBIX BCTPEYAIOTCA Y OYE€Hb HeDOJIBIIOro YHucia
BHUZIOB. B G0JIBIIMHCTBE CIIy4aeB OIJIOOTBOPEHHBIE sAiina Ob1BaioT 6po-
IIeHbI Ha ITPOU3BOJI cyAb0bl. IMeHHO 9TUM 00bACHAETCA 0OYeHb BBICO-
Kas IJIOJOBUTOCTH 6€CIIO3BOHOUHBIX M HUBIIINX ITO3BOHOUHBIX YKABOT-
HBIX. BOJIbIIIOE YMCII0 HIOTOMKOB B YCJIOBUAX BBICOKOI HCTpPedIgeMo-
CTH MOJIOJM CJIIYXKHUT CPeAcTBOM OOpHOBI 3a CyIIlecTBOBaHUE BUJIA.

T'opasno Gosee ciokHBIEe 1 MHOrooOpasHbie (hopMel 3a60THI O IIO-
TOMCTBE HaOJII0al0TCs YV BRICIIUX MO3BOHOYHBIX . ClI0’KHBIE MHCTUHK-
THI ¥ CIIOCOOHOCTE K MHAWBHIYVAJIBHOMY O0YUEeHHIO IIO3BOJIAIOT HM CO
3HAYUTEJIbHO DOJIBIINM YCIIEXOM BEIpAIIUBATE NOoTOMCTBO. Tak, nTu-
1Bl OTKJIAABIBAIOT AMIA B CIIEIIHAIbHEIE COOPYKeHUA — rHesga. fii-
Ila Pa3BUBAIOTCS MO/l BJIUSHUAEM TeILIa TeJla POJUTe el U He 3aBUCAT
OT ciay4aifHoCTe# moroAbl. 'HE310 POAUTEIIN TEMH MM HHBIMH CIIOCO-
faMu salMOIalOT OT BparoB. BEIBeIeHHBIX IITEHIIOB HE OCTABJIAIOT HA
HPOM3BOJI CYALOBI, & AJIUTEJIbHOEe BpeMA BBIKaPMJIMBAIOT U OXPAHAIOT

(puc. 32). Bce aTo pe3ko noBeImaeT a(p(HeKTHBHOCTE PA3MHOMEHUA
¥y OTHIL.
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Puc. 32. CuHasa myxonoeka
BbIKAPMNIMBAET NTEeHLOB He
TONBKO B MNaaeH4ecTBe, HO U
no3xe, Kkoraa oHW Ha4YMHawT
CaMOCTOATENLHO NeTath

Hauprniciei clI0KHOCTH AOCTUTAIOT (POPMEI IIOBEACHUA ¥ MIIEKO-
MUTAIOIUX JKUBOTHBIX. OTO NPOABJIAETCA U B OTHOIIIEHUH K J[ETEeHbI-
nmaM. 3Bepu He TOJBKO KOPMSAT U 3allMIIAI0T CBOE IIOTOMCTBO, HO U
oOy4aioT Jo0BUTH 00614y (puc. 33). Eme lapBus oT™Medas, 4TO XHIIl-

Puc. 33. bypas megsepuua oby4aet Measexar nosne nococein. Monogbsie meggexara
BHUMAaTENLHO HabNAAT 3a MaTepPbo U BCKOPE HaYMHAKOT NOBTOPATL 8 OXOTHUYLW
nosagxu
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Hble 3BEPU YyUYAT CBOUX JEeTEeHbIIIe n306eraTs ONMacHoOCTel, B TOM UHUC-
Jie OXOTHHUKOB.

Takum obpasom, ocobu ¢ Gosee coBeplieHHBIMHU (popMaMu 3a00-
ThI O IOTOMCTBE BBIKHUBAIOT U IIepPelaioT 3TH YePTHI JaJjee 110 HacJe-
CTBY.

9 | Bonpochl AN NOBTOPEHUS H'-:iaﬂa'l-iﬁ:ﬂ.'""-:"';‘-'f':3

1. MNoyemMy y BMOOB XMBOTHbIX, 3a00TALMXCA O NOTOMCTBE, YUCNO NOTOMKOB
ymeHbliaeTca? MNpueBegute NpumMepsbl.

2. B 4yem 3aknioHaeTcs OTHOCUTESbHLIA XapakTep npucnocobuTenbHblX NpuaHa-
KOB Y OpraHnamos?

o | MNoaymanTe

3aBuCKUT NN CTeNeHb paseBnTng 3abB0Thl O NOTOMCTBE OT NPOLAOSIKUTENBHOCTI
nepuoga AeTcTea, XxapakTepHoro Ans gaHHoro emaa?

: i Pa6oTa c KOMMNbLIOTEPOM

O6patutecs K AUcky. U3ydute matepuan ypoka v BbiNoAHUTE NPeaOXeHHbIe
3apaHns.

9. dusnonornyeckme agantaumm

| Bcrnomunrte!

® Mopcrue 3meu ® Bep6.aiod ® I[TycmuiiHble uepenaxu ® Jlunvka
® dxonorxauua® Cnaura® Tepmonroxkauyus
® CymouHas u ce30HHai AKMuUBHOCMs

CoorBercTBYyIOLIHE (hOopMa U OKpacKa Teja, IejiecoodpasHoe IoBeje-
Hue obecrieumBaOT yerex B Dopsde 3a cyliecTBOBaHMAE TOJLKO TOI/IA,
KOT/[la 9TH IPU3HAKH COYETAIOTCH C IIPHUCIIOCODIEHHOCTHIO IIPOLECCOB
JHUBHEAEATEJSbHOCTH K YCIOBAAM OOUTAHUA, T. €. C PUIUOL0ZULECKOL
adanmayueill. Bes Takoil aganTamuy HEBO3MOMKHO HOAepiKanue ye-
TOMYMBOro OOMEHA BEIeCTB B OPraHU3Me B IIOCTOAHHO KOJIeOII0IUX-
cA YCIOBUAX BHeIIHel cpeabl. IIpuBeeM HEKOTOPBIE IPUMEDHI.
Haszemurie ampubum MHOro BOABI TePAIOT uepe3 KoxKy. OmHAKO
IIPHA ATOM HEKOTOPHBIE UX BUJBI IPOHUKAIOT HaKe B IYCTHIHU U TTOJIY-
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nycTelHM. BbIKMBanme aM(puOUi B YCIOBHAX HeJOCTATKA BJIAru
3/1ech 00eCcIeYnBAETCS 1eJIBIM PSALOM IPUCIIOCOOIeHUH. Y HUX MeHd-
eTcs XxapakTep akTUBHOCTH: OHA IIPUYPOYMBAETCHA K IepuoiaM [1OBbI-
IIEHHOM BJIAYKHOCTH. B yMepeHHOI 30He Kabbl U TATYIIKY AKTUBHEI
HOYLIO U ITOCJIE BEIIIAJEHUA JoK e, B IyCThIHAX JATYIIKH OXOTATCHA
TOJIBKO HOYbIO, KOTJa Bjara KOHJAEHCUPYyeTCA Ha IIoYBe U Ha pacTh-
TEeIbLHOCTH, 4 JHeM VKPBIBAIOTCS B HOPaX I'PbI3YVHOB. ¥ IIYCTBIHHBIX
BUOB aMpubnii, padMHOMKAIONIUXCSA BO BpEMEHHBIX BoJoeMax, Ju-
YUHKY Pa3BUBAIOTCA OYEHb OBICTPO M B CyKAThIE CPOKHM COBEPIIAIOT
meTamopgos.

PasHoobpasHbie MeEXaHU3MBI (PU3MOJOTUYECKON afanTaium K He-
0JIArONPUATHBEIM YCJIOBHAM BBIpabOTaNd INTUILLI U MJIEKONHTAIO-
mue. MHOrHe NyCTBIHHBIE KHBOTHBIE Mepe] HACTYILJIEHUEM 3acyIll-
JIMBOT'O Ce30HA HAKAILJIMBAIOT MHOI'O JKUpAa: IIPU €ro OKUCJIeHUU obpa-
3yercsa OOJIBIIIOE KOJWYECTBO BOABI. IITHIBI ¥ MJIEKOIHTAIOLINE
CIIOCOOHBI PEryJIMPOBATh IOTEPH BOJBI C IIOBEPXHOCTH JbIXaTeJbHBIX
nyrteii. Hanpumep, BepOJiof OIpHU JUINEeHUU BOABI PE3KO COKpalaer
HCcIIapeHNe KaK C AbIXaTeJbHBIX IIyTeil, TaK M 4Yepe3 IIOTOBBIE Ke-
JIe3bl.

Y uesoBeKa MJOXO0 PeryJupyercs coJjieBo# 00MeH, U MO3TOMY OH
HEe MOYKeT JI0JIT0 00X0auThesA 6e3 mpecHoi Boakl. Ho penTuauu 1 nTu-
Ibl, OPOBOAAINME OOJBIIVIO YacTh YKHU3HHM B MOPCKHX IIPOCTO-
paxX W OBIOIHE MOPCKVIO BOJAY, NPUOOpenu creluaJibHBIE JKeje-
3bl, IO3BOJAOIIME UM ObICTPO H30aBAATHCSA OT U30BITKA COJEH
(puc. 34).

OueHb MHTEPECHBI IPUCIOCODIeHU A, Pa3BUBAIOIUECH Y HBIPAIO-
IIAX JKUBOTHBIX. MHOTHE M3 HUX MOI'YT CDAaBHHUTEJIBHO JOJI0 00X0-
auTheA 0e3 mocTyia Kucaopoga. Hanpumep, TIOJIeHA HBIPAIOT Ha TUIy-
ouny 100—200 u gasxke 600 M u ocratorea nox Boxoit 40—60 muH.
Y10 1103BOJISAET JIACTOHOI'MM HBIPATH Ha CTOJb JJIUTEJIHHBIN CPOK? DTO
npe:xae Bcero 00JIbIIoe KOJIMYeCcTBO 0co00Tr0 MUIMEeHTa, HaXo A1e-

rocsgs B MeImInax, — muoryiobmaa. MuornobuH crmocobeH CBA3aTh B
10 pas 6oablile KHCJIOPOAA, YeM reMOIVIOOMH, HAXOAAIIUNCA B 9PH-
TPOIATAX.

ITyrem ectecTBeHHOro oTbopa BOBHUKAIOT M COBEPILEHCTBYIOTCSH
npucnocobaenus, objerdaimniue MOUCK MUINYM WK HapTHepa AJd
pasMHOKeHusi. [lopasuTebHBI OPraHbl XUMUYECKOr0 YyBCTBA Hace-
KoMbIX. CaMIlbl HEIIAPHOT'O MIEJKOIPsALa YIaBIMBAIOT 3aaxX apoMa-
TUYECKOU JKeJie3bl CAMKHY C PACCTOAHUA 3 KM. ¥ HEKOTOPbIX 6abouex
YYBCTBUTEIbHOCTh BKYCOBBIX perienTopoB B 1000 pas mpeBocxomur
UYBCTBUTEIBHOCTH PEILENITOPOB UeJIOBEUECKOTO A3BIKA. ¥ HEKOTOPBIX
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Puc. 34. Mopckue 3meun BCIO XXM3Hb NMPOBOAAT B MOpE

3Meill XOPOIIIo Pa3BUTa CIIOCOOHOCTE K TepMosioKanuu. OHu pasinda-
0T HA PACCTOSTHUM OOBEKTHI, €CJIM Pa3HUILA UX TeMIIepaTyp COCTaB-
asier Beero 0,2 °C. Muorue »XUBOTHBIE IIPEKPACHO OPUEHTHUPYIOTCS B
MIPOCTPAHCTBE C IIOMOIIBIO 9XO0JIOKAI Y (JIeTy4Yne MBIIIH, COBbI, AeJb-
uHBI).

Taxum 06pas3oM, CTPOEHHUE MUBBIX OPraHU3MOB OUY€Hb TOHKO IIPH-
crocofJieHo K YCJI0BHUAM cyinecTBoBanusa, JI000#l BHIOBOH NpH3-
HaK WJIM CBOMCTBO HOCHUT IIPUCIOCOOMTENBHBIN XapakTep, IeJeco-
ofpaseH B JaHHOM cpejie, B JAHHBIX KU3HEHHBIX ycjioBuax. Tak,
Halpumep, ocO0EHHOCTH OpPraHM3alMM HACEKOMOSINHBIX PACTEHUH
IpUCIOCcO6JEeHE] K JIOBJIE U IIepeBapUBAHUIO HACEKOMBIX M JaXKe MeJI-
KHX ITO3BOHOUHBIX (POCAHKA, BeHEepUHA Myxo0JioBKa) (cMm. puc. 140,
141).

IIpucnocobienns He TOABISAIOTCSA B TOTOBOM BUJE, a IPeJCTABIIA-
10T coboil peaysbTaT 0OTO0pPa CIAYyYAWHBIX HACIEACTBEHHBLIX M3MEHe-
HUW, TOBBINIAIONIAX KUSHECIIOCOOHOCTH OPraHU3MOB B KOHKPETHBIX
YCIOBUAXK.

Hwu oguH 13 npucrocobUTeIbHEIX IIPU3HAKOB He obfecneynBaeT abd-
COJIIOTHOM 0e30IIacHOCTH AJA uX obmamaresneil. BOIbIIHHCTBO ITHIL
He TpOraeT OC ¥ ITYeJI, OJHAKO eCTh CPei HUX BUJEBI, KOTOPLIE eAT U
oc, U Im4esi, ¥ uxX nmoapaxkareiei. Eix u nTuna-cexperaps 6e3 BCAKOTO
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Bpeja 14 ceba nmoepanT 3Meil. IlaHIUpE Ha3eMHBIX Yepenax HajJer -
HO 3amuIaeT uX oT OOJBIIMHCTBA BPAaroB, HO XUIIHBIE IITHUIIEL IO~
HUAMAIOT UX B BO3AYX U padbUBaIOT O 3eMJIIO.

Jl:o6b1e mpucnocobieHnsd «cpabaTbIBAIOT» TOJBKO B OOBIYHON A4
BHuja obcraHoBke. IIpu u3MeHeHNH VCIIOBHA CPeibl OHM OKa3bIBAIOT-
ca Oecriojie3HBIMH WJIH Jake BPeAHBIMH JJjisA opranuama. IlocrosH-
HBII POCT PE310B I'PHISYHOB — OYE€Hb BaKHasA 0COOEHHOCTH, HO JIUIIh
IIpY MATAaHUHU TBepAoi nmuieii. Ecau Kpeicy AepsKaTh HA MSATKOM ITH-
11e, peslbl ee, He U3HAIIINBasACh, BEHIPACTAIOT 10 TAKUX Pa3MepoB, 9TO
MeIaiT eCTh, ¥ 3BePeK MOMKeT NOruOHYTH OT roJIoza.

Taxum obpasom, Jg0bas CTPYKTypa | Jodas QyHKIIUSA SABIAIOTCSA
npucnocodieHueM K BHEIIHel cpejie. DBOJIIOIMOHHBIE UBMeHEeHU A —
obOpa3oBaHMe HOBBIX HNONYJIANHUN ¥ BUAOB, BOSHUKHOBEHHE WJIH HC-
Ye3HOBEHUE OPraHoOB, YCJOMHEHMEe OpraHu3anum — O00YCJIOBJIEHEI
pasBuTHeM npucnocobnenuit (aganrammii). IlemecoobpasHocTs KM~
BOM OPHUPOJBI — Pe3yabTAT HCTOPHUYECKOr0 PA3BUTHS BHIOB B OIpe-
JIeJICHHBIX YCJIOBHSAX, [O3TOMY OHA BCErja OTHOCHUTEIbHA U MMeeT
BPeMeHHBIN XapakTep.

& | Bonpocs ANs NOBTOpPeHUs 1 3aaa .

1. Y10 Takoe duanonormyeckas agantTauma? Kak oHa BO3HMKAET U 4TO NEXUT
B ee ocHoBe?

2. MNpueeaonte npumepsl GYHKUMOHANBHBIX NPUCNOCOBUTENbHBIX W3MEHEHWR
Y XUBOTHbIX.

3. Kakum ob6pazom obutatenu nycTbiHA nNpucnocabnueBaloTca K OTCYTCTBUIO
BOALI?

4. Ocobb unu NONynAUUS ABARETCH eanHULE npucnocobnelma?

5. Kakos BM0On0rn4eckmin MexaHmam passuTusa NPUCNOCoBNeHUA ¥ XUBOTHBIX Op-
raHuamoe?

o | NMogymante

MpuseguTte npumMmepsl GU3NONOrMYECKUX afanTaunii y yenoeeka.

: | PaGora c koMnelOTEPOM

Obparutecs K AUCKY. M3yuute marepuan ypoka U BbiNoNHUTE NPenioXeHHbIe
3anaHns.

ennan
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‘ 5 Mukpoagsoniwouus

MugkpoaBosoineil yaeHbIe-0M0JI0TH Ha3bIBAIOT MPOIECC BH-
npoobpas3oBaHU#A, T. €. NOABJIEHUA HOBBIX BHJOB YKUBBIX OP-
raHnu3MOB.

10. Bua, ero kpurepum u cTpykTypa

' Bcnomuute!

® Vposru opeanuszayuu Hueoit mamepuu ® JJuckpemmocmo
® Penpodyrxuyus® I'ubpud

B ocrOBe Teopum Y. J[lapBuHa JeKUT NpeAcTaBIeHHE 0 BUAe. YTO Ke
TaKoe BH/I ¥ HACKOJbKO PeayibHO ero CylecTBOBaHHAE B npupoje?

Budom Ha3vLéaom co80KYnNHOCHb 0C00eil, CX0FHBLX IO CMPOCHUIO,
umerowux obuiee npoucxoxcdernue, c60000HO CKPEULUBANWUXCA Me-
#0y cobolt u darwwux narodosumoe nomomcmeo. Bece ocobu 00H020
guda umerwm OOUHAKOBBLIL XPOMOCOMHbLLIL HaAbOp — Kapuomun
(eMm. c. 134), cxodHoe nosedernue u 3aHUMAIOM ONPedeseHHYIO 00-
zacme pacnpocmpaHeHu .

Onna M3 Ba'KHBIX XapaKTePHCTHK BHJA — €ro penpodykmue-
HAA U30NAYUSA, T. €. CYIIeCTBOBAHNE MEXaHN3MOB, IPEINATCTBYIOMHX
CKpelMBAHUIO PA3HbLIX BUJOB. TO JOCTUrAETCA PASHBIMHU ITyTAMHA.

Y OnM3KHUX BUJOB MOT'YT HE COBIAJATH CPOKH MJIHM IIPEeAIIOUYnuTae-
Mble MecTa pa3aMHOXKeHUsi, Hanmpumep, caMKH OJHOTO BUJA JIATYIIEK
MeuyT MKPY o Oeperam pek, Apyroro Bujga — B aykax. [Ipu arom
cayyaiHOe OCceMeHeHMe UKPHI caMIlaMU PYyTroro BH/a UCKJII0YaeT .
Y MHOTMX BUIOB YKHBOTHBIX CYIIECTBYET CTPOTHIA PUTYAJI IIOBEIeHUA
npu cnapuBaHud. Ecin y 01HOrO U3 NapTHEPOB MOBEAEHUE OTKJIOHS-
ercs OT BUJOBOTIO, cllapuBaHuda He npoucxoaut. Eciu Bce ke cnapu-
BaHMe IIPOU30HJeT, CIIepMAaTO30U /bl Uy Or'0 BUJa HEe CMOTI'YT IIDOHUK-
HYTh B AleKkIeTKY. U30aA111MH ciocoOCTBYIOT TAKIKe IPeAIIOUTeH U st
B IMUIIle: 0cOOM KOPMATCHA B pa3HBIX OMOTONAax, ¥ BEPOATHOCTHL CKpe-
IIUBAHUSA MEMXKAY HUMH YMEHbIIaeTCH.

HWHorpa mpu Me:KBUAOBOM CKPEINMBAHUM OILIOJOTBOPEHHE BCe
ke mpoucxoguT. B aTom cioydae oOpasoBaBmimecs THOpPUAbI JHOO
OTIMYAIOTCH MOHUMKEHHOH JKU3HECIOCOOHOCTHIO, JH00 OKa3bIBAIOT-
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cs OecJIOAHBEIMHY U He JaloT MOTOMCTBA. VI3BeCTHEINA IpuMep — MYJI,
rudpug JIoOmaan u ocjia. Byiyuu BroJIiHe yKU3HecnocoO0HbIM, My Dec-
ILJIO/IeH U3-3a HapyIIeHHH Ipoiecca 00pa3oBaHUsA ITOJIOBBIX KJIETOK.

ITepeuncienHbIe MEXaHU3MBI, [IPEJOTBPAIaloiue OOMeH reHaMu
MeXxJy BUAaMH, MMEIOT HeOAMHAKOBYIO a(pHeKTHBHOCTL, HO B KOM-
IJIEKCe B IPAPOAHBIX YCJIOBUAX OHH CO3AAI0T HEIIPOHUIIAeMYIO reHe-
THYECKVIO H30JIANHNI0 Mexay BugaMmu. CirefoBaTeIbHO, BUJI — pPeallb-
HO CYLIECTBYIOIAaA eINHUIIa OPTaHUuYeCcKOro Mupa.

Kaxxpapiit Buj sanumaer 0Oojee WM MeHee OOIMIMPHBIA apeaJ
(ot naT. apea — o6yacTh, IIpocTpaHcTBO). HOr1a OH CPAaBHUTEJILHO
HEeBEeJIMK: JAJid BUAOB, obuTaomux B Balikane, oH orpaHUYHBaeTcCH
3aTUM o3epoM. B Ipyrux ciayuasx apeaJs BHa OXBaThIBAaeT OTPOMHBIE
repputopun. Tak, yepHas BOpoHa pacnpocTpaHeHa B 3anaaHoil Ep-
poIie moYTH TOBCEeMECTHO.

Cy1uiecTBOBaHHMe OIpeeIeHHEIX 'PAHNIL PACHPOCTPAHEHHUA BAIA He
O3HauaeT, YTO Bce 0cobu cBOOOAHO IepeMellaloTcs BHYTPH apeasa.
CreneHb IOABHKHOCTH 0cO0EH BhIparkaeTcsa pacCTOAHUEM, Ha KOTOpoe
MOJKET IIepeMellaThCcsa KUBOTHOe, T. €. PaJUyCOM ero HHAWBHYaJb-
HOI aKTUBHOCTU. ¥ pacTeHHUI 3TOT pajuyc olipeAeseTcsa PacCTOAHU-
eM, Ha KOTOpOe PacnpoCTPaHAIOTCA NbLIbIla, CEeMeHa WA BereTaTHB-
Hble YacTH, CIIOCOOHBIE IaTh HAYAJIO HOBOMY pacTeHuio. [l BHHO-
rpajlHOM YJIIUTKH PafilyCc aKTHBHOCTH COCTaBJISIeT HECKOJIbKO JeCATKOB
MEeTPOB, /IJIA CeBEPHOro oJleHs — DoJiee cTa KUJIOMETPOB, JJIA OHJAT-
PBI — HECKOJIBKO COTEH MeTpoB. BeseacTBre orpaHMYeHHOCTH pajgny-
COB AKTHBHOCTH JIECHBIE IOJIEBKH, 00HUTAIOIIAE B OJTHOM JIeCy, HMeIoT
He MHOTO LIIAHCOB BCTPETUTHCHA B IIEPHO/] PA3MHOKEHH A C JIECCHBIMH I10-
JeBKaMH, HaCeJIAIUME cocefHuil tec. TpaBAHbIE JATYIIKYA, MEYy-
IIiie UKPY B OJJHOM 03epe, U30JUPOBAHBI OT JIATYIIIEK JPYTroro 03epa,
PacIIOJIO}KeHHOI0 B HECKOJBKHUX KHJoMeTpax oT nepsoro. (B oboux
caydasgx U30JIAIMA HEIoJIHAaA, NOCKOJbKY OT/leJIbHbIE TIOJIEBKH U Jid-
IYIIKHA MOTYT METPHPOBATH U3 OJTHOTO MecTa OOMTaHHUS B ApyTroe.)

Ocobu 006010 BUaa pacrnpeaesieHbl BHYTPH BUJ0BOIO apeaJjia He-
pPaBHOMEPHO. ¥ YaCTKH TEPPUTOPUH C OTHOCHUTEIbHO BLICOKOH ILJIOT-
HOCTBIO HaCeJIeHNs YepeayIOTCA C YI4acTKaMu, I'/le YUCJIeHHOCTh BHAA
HH3Kas WK oco0u JaHHOTO BHAA coBceM oTcyTcTBYIOT. [loaTomy BUA
IpeAcTaBJisgeT co00i COBOKYITHOCTD OTAEJIbHLIX I'PYII OPraHU3MOB —
MOy JIAILHAM.

ITonynsauus — amo co8oKynHOCcmMb 0cobell 0anHo20 6uda, 3aHU-
Mmarnwux onpedeseHHblil YHacmoK meppumopuu 6HYympu apeaia éu-
da, c60600HO CKPeWUBAIOULUXCA MeHOY COO0IL U HACMUYHO ULU NON-
HOCMbI0 U30JUPOBAHHBLX om Opyzux nonyasyuil. PeaqbsHO BUJ Cy-
IeCTBYeT B BUJE TONYJIAN M.
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9 Bonpock! 4N NOBTOPEHUNA U 3a8aHus

1. HaiTe onpepeneHne euga.

2. Kakue 6uonornHeckme MexaHmamMbl NPEnATCTBYIOT CKPELMBAHUIO Pa3HbIX BU-
nose?

3. Buem npuumnHa becnnogms MexBuaoBbiX rudpuaos?

4. Yro takoe apean Buga?

5. Y10 Takoe paguyc MHOAVMBWUAYaNLHOW aKTUBHOCTW OPraHn3moB?

6. Yro Takoe nonynaums? JaiTe onpegeneHue.

o I Mopnymante

Yem onpenensaTca rpaHuubl apeana obutaHmusa BuaoB?

’ ' Pa6GoTa c KOMNbLIOTEPOM

OBpatuTech K Ancky. M3yunte matepuan ypoka v BuIMOSHUTE NPEAN0XEHHbIE
3anaHun.

11. 3BonoumnoHHas pons myTaumii

| Bcromuure!

e JIHK » Xpomocoma ® Mymayuu ® 'amema

Bnarogapa HM3y4YeHHIO TIeHETHUYECKHUX IIPOIECCOB B IOIYJANUAX
HHUBBIX OPraHU3MOB 9BOJOIIMOHHAA TEOPHA IIOJy4YHJIa naﬂbﬁeﬁmee
pasBuTHe. BosiblIoil BKJAJ B MONYJAIMOHHYIO M'eHEeTHKY BHEC pyc-
ckuit yuensiii C. C. YerBepukoB. OH 3aHUMAaJICA M3YUEHHEM IIpH-
POAHBIX MyTaIMil, U3MEeHEeHUI HacJIeCTBEHHBIX CBOMCTB Oprannama.

Enuanna HacjieACTBEHHOCTH — IeH. I'en — 3mo ywacmok MoJeKY-
avt [JHEK, codepxucawuit Hacaedcmeernnylo ungopmayuio. Iox neii-
CTBHEM pAa3JIMYHBIX (PaKTOPOB T'eHBI CIIOCOOHBI M3MEHATHCA. OJTH
H3MeHeHUA (MyTalluy) ABIAIOTCA HMCTOYHHUKOM HAaCJIeICTBEHHOM
M3MEHYMBOCTH. B X0/1€ MOJI0BOr0 pa3MHOKEHUS MyTAIlTUK MOTYT IITH-
POKO pacupoCTPaHATHCA B IONYJIAINHAX. BoabmmHCTBO OpraHu3MoB
zemepo3uzomHo MO0 MHOI'MM I'eHaM, T. €. B ero KJeTKaX IapHble Xpo-
MOCOMBI HECYT pasHble ()OPMBI OJJHOTO U TOTO ke rena. [leso B Tom,
4TO B NOJAaBJAIONIEM OOJbIIMHCTBE CJIydaeB reTePO3UIOTHBIE Opra-
HHU3MBI JIy4llle IPUCIOCO0/IeHbI K CPeJie, YeM 20MO3UZ0MHbLE, T. €. He-
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cyliye B MapHbIX XPOMOCOMaX OAMHAKOBbIE (DOPMBI TOTO HJIH WHOTO
reHa.

Hamnpumep, rycerunsl 6abouku 6epesoBas NaAeHAIa, TOMO3HIOT-
HBIE 10 JOMHUHAHTHOMY I'€HY, OIIPeJesIA0IeMy TEMHVIO OKPACKY X
KPBLIBEB, IJIOX0 YCBAHUBAIOT JTUCTHA Oepes, IIOKPLITHIE FAPbI0 K KOIO-
ThIO, & T'eTE€PO3UTOTHBIE I'YCEHMIIBI PACTYT Ha 3TOM KOpMe ropasio
ayqnre. CiiegoBaTesrbHO, 00IbIIag OMOXUMHAUECKasa rMOKOCTh reTepo-
3UTOTHBIX OPraHU3MOB IPUBOJAUT K UX JIYUIIEeMY BBIKMBAHUIO, U OT-
0op AelicTBYeT B MOJIb3Y I'eTEPO3UTOT.

s moHMMaHUA SBOJIIOIMOHHBIX NpPeoOdpasoBaHUII BayKHO TOM-
HHUTb, YTO MyTAaIliH, BPeAHbIE B OJHUX YCIOBHAX, MOI'YT IIOBBIIIATH
JKU3HECHIOCOOHOCTH B JIPYTUX VCJIOBHAX cpeabl. Myranus, o0ycJioB-
JHUBalOIasg HeJOPa3BUTHAE UK MOJIHOE OTCYTCTBHE KPLIJIBLEB V Hace-
KOMBIX, 0e3yCJIOBHO, BpeiHA B OOBIYHBIX YCJIOBHAX, H OECKpPBLILIE
ocobu OBICTPO BBITECHAIOTCA HOPMANbHBIMH. HOo Ha OKeaHMYECKHUX
OCTPOBaxX M rOPHBIX IepeBaJjax, I'Zie AVIOT CUJIbHbBIEe BeTPhI, TAKHe Ha-
CeKOMBbIe UMeIOT IPeUMYIIEeCTBO IIepe 0co0AMHY ¢ HOpMaJIbHO Pa3sBH-
THIMHU KPBLIbAMH.

MyTanmnoHHBII IPoecc — UCTOYHUK pe3epBa HACJIeACTBEHHON Ua-
MeHUYHBOCTH nonyaanuii. [loamep:KuBas BLICOKYIO CTEIIeHb NreHeTH-
YeCKOr'o pasHoodpasud MOnyJIAUi, OH CO3/1aeT OCHOBY IJ1d JelCTBUA
ecTecTBeHHOT'0 0TOopa.

B pasHBIX monyaADUAX 0JHOTO BHAA YaCTOTA MYTAHTHEIX '€HOB He-
ognHakoBa. IIpakTHyecKy HeT ABYX MOMYJIAIMHA C COBEPIIEHHO OI1HA-
KOBOH 4acCTOTON BCTPEUYaeMOCTH MYTAHTHBIX IIPUM3HAKOB. JTH pPa3Jii-
YUA MOTYT OBITE O0YCJIOBJIEHEI TEM, UTO IONYJIAIINNA OOMTAOT B HEOIH-
HAKOBBIX YCJOBHAX BHeNIHeH cpeabl. HampaBieHHoe H3MeHEHHE
YaCTOTHI FeHOB B HONYJIALUAX 00yCIOBIEHO JeHICTBUEM €CTECTBEHHOTO
orbopa. Ho m 6:1M3K0 pacIosio’KeHHbIe, COCeHUEe MOMYJIAIUA MOTYT
OTJIMYATHCA APYT OT APyra CTOJb JKe 3HaYUTeIbHO, KaK 1 JaJIeKo pac-
MOJIOXKEHHBIe. ITO OO'BACHAETCA TEM, YTO B NOMYJIANMUAX PAJ IIPOIEC-
COB IIPUBOJUT K HEHANPABNICHHOMY, CAYLAUHOMY U3MEHEHHUIO YACTO-
ThI M'€HOB, UJIHN, APYTUMHU CJIOBAMHU, UX F€HETHYECKOH CTPYKTYPHI.

Hanpumep, npu MUrpanuu >XKMUBOTHBIX MJIM DACTEHHUI HA HOBOM
MecTe O0OMTAaHUA TOCeaAeTCs HedHAUNTeJbHAA 9aCcTh UCXOIHO Io1y-
aanuu. I'enogord BHOBb 00pa30BaHHON MONYJIAINH, T. €. COBOKYII-
HOCTh BCEX ee I'eHOB, Heu30eXHO MeHbIIe reHO(hOHIA POAUTEIBCKOH
NONyJIAIIMHA, ¥ YACTOTA I'eHOB B Hel Oy/AeT 3HAUHUTEeJIbHO OTJINYAaThLCH
OT UCXOJHOI.

I'ensl, 10 TOTO peKoO BCcTpedarolinecsd, BCJIeACTBHE II0JIOBOTO pas-
MHOKeHHU s ObICTPO PACIIPOCTPAHAIOTCA CPe/IH YJIeHOB HOBOM IOITYJIf-
nuu. B To Xe BpeMA IMIUPOKO paclIpocTpaHeHHbIe B UCXOJHOH mony-
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JAIAA TeHbl MOI'YT OTCYTCTBOBATD, €CJIM UX He OBLJIO B TEHOTHIIE OC-
HOBaTeJIell HOBOMH ITONYJIAIIAH,

IIpuponubie KaTacTpodbl — JIECHBIE MJIMA CTEIIHbIe IMOXKaphbl, Ha-
BOJAHEHHUS M T. . — BBI3BIBAIOT MAaCCOBYIO Hen3bUpaTe bHYIO rudesisb
OPraHM3MOB, OCOOEHHO MAJOMOABMIKHBIX (hopM (pacTeHusa, MOJLIIO-
CKH, PEIITUJINN, 3eMHOBOJHBIE U ApP.). Ocobu, usberxasinue rudenu,
0CTAIOTCA B JKUBBIX OJyiarogaps YucTou caydaiigocTu. B monynanuu,
nepe;KuBIIeil KaTacTpoduuecKoe CHUIKeHUe YUCJIeHHOCTH, YaCTOThI
reHoB OYAyT HHBIMH, YeM B UCXOJHOM monynanuu. Benen 3a ciagom
YUCJIEHHOCTH B OCTABIIEHCA HEMHOTOUMCJIEHHON IPyIIe HaYnHaeTcs
MaccoBOe pasMHOKeHue. 'eHeTHyeCKMil COCTaB 9TOM IPYIIILI OIIPeJie-
JUT CTPYKTYPY BCEH HMONYyJANMHM B Iepuof ee pacusera. [Ipu aTom
HEKOTOpbIe MYTAI[MUA MOTYT COBCEM UCUE3HYTh, & KOHIIEHTPAIUs Py~
I'X — PE3KO NOBBICUTHCH.

B npupose mabaogamTrea U nepuoduyeckue Kojebanusa 4ucIeHHO-
CTH TIONYJIAIWII, CBA3AHHBLIE CO B3AMMOOTHOINEHUAMM THUIIA «XWII-
HUK — JKepTBa» (puc. 35). YCUIeHHOE Pa3MHOMKEHUE «KepPTB» 3a
CYeT YBeJIMYEeHUA NX KOPMOBBIX PECYPCOB IIPUBOJMT, B CBOIO O4YepPe/b,
K YCUJIEHHOMY PasMHOKEHMIO XUIITHUKOB. ¥ BeJIMUeHUe e YUCJeH-
HOCTHY XWIITHUKOB BHI3LIBAET MAaCCOBOEe YHUUTOMKEHNE X xepTB. He-
JOCTATOK KOpMa OOyCJIOBIMBAaET COKpallleHUe YUcaa XUIHUKOB MU
BOCCTAHOBJIEHHNE PA3MePOB IIONYJAAINH KepTB. ITH KojebaHusa duc-
JEeHHOCTH («BOJIHBI YMCJIEHHOCTH»), a TaKKe Ce30HHbIe KojebaHuA
U3MEHSIOT YaCTOTY '€HOB B IIONYJIAIIUAX, B YUeM U COCTOUT UX IBOJIIO-
IVOHHOEe 3HaYyeHue.

K usMeHeHHSAM 4acTOThI F€HOB B NONYJIAIIUAX IPUBOJAUT TaK3Ke Or-
paHuyeHmne oOMeHa reHaMU MeKJAy HUMU BCJIEACTBUE NPOCMPAHCM-

Puc. 35. KonebaHusa ync-
NEeHHOCTU XULLHWKOB

U ux xepTB: 1 — pbICh,

2 — nucurua, 3 — BOJK.
AduHamunka 4ncneHHocTr
3alueB nokasaHa KpacHon
NUHUEN

1932 1940 1948 1954
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6eHHOlL (2e0zpaduyeckoil) usorayuu. Pexn caykar nperpajoil aais
CYXOIIYTHBIX BHJIOB, TOPBI U30JUPYIOT PABHUHHBIE TTONTYJIATIUA. Kark-
Jlasi U3 M30JIMPOBAHHBIX MOMYJIANAHN ob1agaeT cnenu@uIecKUMHU 0CO-
OeHHOCTAMH, CBSA3AHHBIMH C VCIOBUAMH KU3HHU. Ba)kxHoe ciencTBe
M30JAUHA — OJIM3KOPOJICTBEHHOE CKpelIuBanmue, 6iarogapsa KOTopo-
MY peyeccuéHble TeHH (T. e. He IPOSABJIAIONIMeCcs BHEIIHe Y reTepo3u-
rOTHOM 0cobu — cM. ¢. 177), pacupocTpaHsisch B HONYIAIANA, IIPOSB-
JIAAIOTCS B TOMO3UTIOTHOM COCTOSSHUAHM, YTO CHUKAET KHU3HECII0COOHOCTh
OpraHnsMoB. B ueroBeueCcKUX NONYIAIMAX U30JIATEL C BBICOKMM YPOB-
HeM OJIM3KOPO/ICTBEHHBIX OpaKOB BCTpPe4YarOTCA B TOPHBIX pailloHax, Ha
ocrpoBax. CymiecTByeT enie u30JAUsA OTAeJbHBIX I'DYIII HaceJIeHUus
110 KACTOBBIM, PEJIUTHO3HBIM, PACOBBIM U IPYTUM IIPUYHHAM.

IBOJIOIIMOHHOE 3HAYEHWEe Pa3JIuYHbIX (POPM M30JAIMUN COCTOUT B
TOM, YTO OHA 3aKpeIlisgeT U YCHJINBaeT reHeTHUYeCKHe Pa3Indus Me-
KAV NONYIANNAME, a TAKIKe B TOM, YTO pas/ieieHHbIe YaCTH IOIYJIA-
MY WUJIW BHJA [IOJBEPralTCsa HEOAWHAKOBOMY JaBJIeHUIO oTOopa.

Taxum o6pasom, H3MeHEHUS YaCTOThl BCTPEYaeMOCTH I'eHOB, BBI-
3BaHHBIE (DAKTOPAMH BHEIIIHEH Cpelbl, CJAYIKAaT OCHOBOI BOBHUKHOBE-
HUS PA3INYUil MeKAY TONYJIANUAMA U B JaJbHEeHIIIeM 00yCJIOBINBa-
10T NpeoOpa3oBaHKe UX B HOBEIE BUBI. [loaTOMy MBMeHEHUA MOy 1A~
LM B XOJe eCTeCTBEHHOro oTdopa, BeAyIiue K BHA000pa3d0oBaHHIO,
HA3BIBAIOT MUKPOIBOLIOUUELL.

9 | Bonpocsl A4Nns NOBTOPEHUSA 1 3afaHus

1. Kakyio ponb urpatoT MmyTaummn B Nnpouecce 3sonoummn?

2. Kakue npouecchi NPUBOAST K UBMEHEHMIO HaCTOTbl BCTPEYaeMOCTH MreHOB. B MNo-
nynsaumsax?

3. lNovyemy pasHblie NonynauMn O4HOTO U TOrO Xe Buia OTNMYaroTCA No YacToTe
BCTPEYAEeMOCTU Pa3NnyHbIX BAPMaHTOB reHoB?

4. Y710 Takoe MUKpo3IBoONUMA?

o ‘ Moaymanrte

B 4yem nposBNseTcs OTHOCUTENBHOCTL MONE3HOCTU U BPEAHOCTU MyTaumii?
MpueseauTe NpUmeps!.

: | PaGoTa ¢ KOMMNbLIOTEPOM

O6partuTeck K ancky. M3yynTte matepman ypoka U BbiNONHUTE NPeaioXeHHbIe
3apaHuns.
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Bbuonornyeckue nocneancrems
apantauuun. Makpoasoniouus

IIpuoOpeTeHne mHONMyJANMAMUA M BHAAMH PasHOOOPA3HBIX
npucrocobeHni cIIocoOCTBYET He TOJIBKO BEIXKMBAHUIO UX B
KaKoii-To onpesiesieHHOM cpesie. HoBble mpu3HaKku u cBolcTBa
MOTYT CTaTh NPHYMHOI OCBOEHMSA IIOIYJIAIMEH HOBBIX MECT
00UTaHUSA, HOBBIX HCTOYHUKOB TATAHUSA B T. 1. B aToM caiyuae
KOHKYPEHIIUA C POACTBEHHBIMHU OPraHU3MaMHU Pe3Ko ocJiadJie-
HA HJIX OTCYTCTBYET. JTO NIPUBOJAUT K BCIBIIIKE PAZMHOMKE-
HUA U IIUPOKOMY paccesIeHHIO BHJia, YTO, B CBOIO O4Yepelb,
criocobeTBYeT (DOPMUPOBAHUIO MHOTOUMCIIEHHBIX TTOIYJIAIIAN,
KOTOpPBIE OKa3blBAKTCA B PAa3JIMYHBIX YCIOBUAX M IIOABepra-
I0TCA HEOJMHAKOBO HallpaBJIeHHOMY AeiicTBHIO oTHopa.

ITokasarens Xopouiei IpuCcIoCcOOJeHHOCTH I'PYHIILI Opra-
HU3MOB — €€ BbICOKaf YUCJIEeHHOCTb, IIIMPOKUH apeaJt 1 6016~
1II0€ KOJMYECTBO IIOAUYMHEHHBIX CHCTEMATHUYECKHX TI'DYIII.
Cucrematuueckas rpynna (Bua, poJ, CEMeiCcTBO U T. [.) Ha-
XOAUTCA B COCTOAHMH IIPOIBETAHUSA, UJIH OHMOJOTHYECKOTO0
nporpecca, ecJu B Hee BXOOUT 3HAYUTEJbHOe YHUCJI0 CHCTe-
MaTHUYeCKHUX rpymnm 6ojiee HU3Koro paura. Hanpumep, BHyT-
PH OTpAda BCerja eCTb MHOTOYHCJIEHHEBIE CeMEﬁCTBﬂ, BKJIIO-
4alolue, B CBOIO o4yepeab, DOJIbIIOE YHCJI0 POAOB, KOTOPLIE
TakkKe 6oraThl BXOAAMIMMHA B HUX BUgaMu. Takum obpasom,
buosozuveckuil npozpecc npejacraBiasgeT co0OM peayabTar
ycuexa B 0ops0e 3a cymiecTBoOBaHHe.

OrcyrerBUe HEOOXOAMMOTIO YPOBHSA ITPHUCIIOCODJIEHHOCTH
IPUBOAUT K YIHETEHHOMY COCTOSHMIO TAKCOHOMHWYECKOH
IPyNIbl — OU0J02UYeCKOMY pezpeccy — YMEeHbIIeHUIO YuC-
JIEHHOCTH, COKpAIIleHUIO apeaJjia, CHUMKEHHUI0 YHcJia CHUcTe-
MaTHYeCKHUX rpynn 6ojiee HU3KOrO paHra. buojornueckui
perpecc 4peBaT OaCHOCThIO BeIMUpaHuda. Hanpumep, Beien-
CTBHE YCHJIEHHOT'O OTCTpeJia Pe3KO COKpaTHJach YHCJIeH-
HOCTB M CY3WJICA apeaJ pacnpoctpanesuns cobossi. Ha rpasm
BBIMHPaHHA HAXOAATCA YCCYPHHCKUH TUTD, TPeHIaH/ICKHANI
KUT, DapXaHHBIA KOT U JPYI'He }KUBOTHBIE.

DBOJIIONUA KPYIHBIX CUCTEMATHUYECKHAX Py (HaaBHA0-
BOT'0O paHra) HOCUT Ha3BaHUe MAKPOoIsoaoyuu. B pesyiabra-
Te MAKPOIBOJIOI NN BO3HNKAIOT HOBbIE THIIBI, KJIACCHI M, KAK
I10JIATaI0T YUeHble, HEKOTOPbIE OTPAIKI.

Paspen 1 / Ssonoumna xmMBoro Mupa Ha 3emne

TR

59



1 2. MagHble HanpaBnNeHUs 3BOMIOLUN

Bcrnomnurte!

o JKusnennvLe popmul pacmeruil u wuomHubvix ® X UHUKU
e [Tapasumst ® IIpukpenaennoie Kk cybempamy ® Ilpvizarnouwue
® Bezaiowue ® Powuwue ® Ilrasawuiue ® Jlazawwue

Y. JlapBUH cuuTay, YTO €CTECTBEHHBIH 0TOOD He Bcerja BeAeT K MO-
BBIIIEHUK OpraHu3anuu. AJanTHUBHBIE H3MeHeHUsdA, OJaronpusaT-
HbI€ JIJIsI BIJKUBAHUSA TIONYJIAIWHA, MOTYT OBITE HAIIPpABJEHLI HA CIle-
nuanusanuio (mpuobpereHue y3KUX MPUCIOCOOJIEHUH DA OCBOEHUM
HOBBIX MeCT OOMTAHMUA UJIN UCTOYHUKOB IINTAaHNA), B pe3yabTaTe 4ero
rpymnmna opraHM3MOB ycTpaHdaeTcda OoT KOHKypeHuuu. IIpmobperenue
CHeIMalbHBIX IPUCIOCOO/IeHUIT K OrpaHWMYEHHBIM YCJIOBHAM CpeJbI
He MeHsAeT YPOBHs OPraHM3aluu, HO CIIOCOOCTBYET IIPOIIBEeTAHUIO BH-
na. MHorpa okasbpiBaeTcsA BBITOAHBIM IEepexXoj K cHAAYEeMYy 00pasy
JKU3HH, TACCUBHOMY ODHUTAHHUIO WK IT1apasuTuaMy. Takad aganramnsd,
KaK IpaBWJIO, BeJeT K YIIPOIIEeHHWIO OpraHus3aliu, yTpaTe pazaa op-
TaHOB.

BrigenaioT TpuU rIaBHBIX HallpaBJIeHU S 9BOJIIOINH, KaXK0e U3 KO-
TOPBIX BeAeT K Omosiormdyeckomy mporpeccy: 1) apomopdos (mopdo-
dusHoIOrnYecKnit mporpece), 2) HauoaganTanus, 3) odias aereHe-
pamms.

Apomopdos (oT rped. aitpo — nogHUMAa0, Mopgha — odpaselr, Gop-
Ma) o3Ha4YaeT yCJA0KHEeHHe CTPYKTYPHO-QYHKITHOHAJIBHON opranusa-
IMH, TTOAHATHE ee Ha DoJiee BRICOKHUH YpOBeHb. IaMeHeHUA B cTpoOe-
HHM »KHUBOTHBIX B pe3dyiabTaTe apomMopdo3a He ABAAIOTCA IIPHUCIO-
COOJIeHUAMH K KAaKUM-JIu00 CHelMaJbHBIM VCJIOBHUSAM CpPeAbl, OHH
HOCAT ODIIIUH XapaKTep M MO3BOJIAIOT MIMPE UCIOJIb30BATh YCIOBUASA
BHEIIIHEe# cpeabl (HOBbIE MCTOYHMKHM NHINHA, HOBble MecTa o0uTa-
HUA).

Apomopdo3sl obecrieynBaIOT Mepexoj] OT MaCCHUBHOTO NUTAHUA
K aKTHBHOMY (IIOABJI€eHHEe 4YeJIoCTeld y MO3BOHOYHBIX), IOBBIIIAIOT
MOABUMCHOCTE »KUBOTHBIX (IIOABJIEHUE CKeJleTa KaK MecTa IIpUKpeIn-
JIeHHs MBIIII[ ¥ 3aMeHa ILJIACTOB IJIaJAKON MyCKyJaTyphl y 4yepBei
HA MMYYKH MDONEPeyHO-TI0JIOCATON Y YWIEHUCTOHOTHUX ), ABIXATEJIbHYIO
(ysKOMIO (BOBHNKHOBEHHUe Kabp U Jerknx), cHabskeHue TKaHed K-
ciaopoaoM (ImosABJIeHUe cep/lia y peld U paszieleHue apTepHabHOTOo
1 BEHO3HOr'0 KPOBOTOKA V NTHIL ¥ MJIeKONHUTaKux). Bece aTn name-
HEeHUA, He OYAYYH YaCTHBIMHM IPHCHOCOOJIEHUAMHM K KOHKPETHBIM
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YCIOBUAM CPE/bl, IIOBBIIIAIT WHTEHCUBHOCTD JKU3HE/IeATEIbHOCTH
JKUBOTHBIX, YMEHBIIAIOT UX 3aBUCUMOCTH OT YCJIOBUI CyIecTBOBA-
HAA.

Bce apomopd 0361 cOXpaHAITCA B X0/ JAajbHEeHIIeil 9BOJIONUN U
OPUBOAAT K BO3BHMKHOBEHHWIO HOBBIX KPYMIHBIX CHCTEMaTHYECKUX
rpynm — KJIACCOB, THUIIOB, HEKOTOPHIX OTPAAOB (y MJIEKONMUTAIO-
IUuX).

Hauoananramus (0T rped. uduoc — 0COOEHHOCTS, adanmayus —
npucnocobyieHne) — NpUCIocobIeHNe K CHeIMaJbHBIM YCJIOBHAM
cpeibl, oJe3Hoe B 0opb0e 3a cylnecTBOBaHME, HO He M3MeHsAollee
VPOBHA OPraHMU3aIMM JKUBOTHBIX WM pacTeHuii. Ilockonbry Kamxk-
AbIi BHJ OPraHM3MOB JKHBET B OIpe[eJeHHBIX MeCTOOOMTaHUAX,
Yy HEero BbIpabaThIBAIOTCA IIPUCIIOCOOJEHUA MMEHHO K 3THUM YCJIOBHU-
avm. K pasusIM BuUpaM uauoafanTaiuil OTHOCATCA MOKPOBUTEJILCT-
BeHHAasl OKPACKa JKMBOTHBIX, KOJIOYKHU pacTeHuii, mjiockas (popma
Tesa cKaToB M KamOaJsibl. B 3aBMCHMOCTH OT yCJIOBHU 00MTaHMA B 00-
pasa JKM3HU MHOTOYHMCJIEHHBIM IIPeoOpa3oBaHUAM MOABEPraeTcs ma-
THIIaJIafg KOHeYHOCTh MJekonurawomux. Ha pucyake 36 pacecmorpu-
Te, KAK pa3dHo00pas3HbI (JOPMBI KOHEYHOCTEH y IpecTaBUTe e OTpA-
JOB IPBI3YHOB H 3aiiiieoOpa3Hbix. To4HO Tak e pa3in4dusa BHEIIHEr o
BHJIa M leTaJIeil CTPOeHU A K UBOTHBIX, OTHOCAILIMXCA K OTPAJAM I1ap-
HOKOIILITHBLIX B MO30JieHOTHX (puc. 37), BLI3BAHEI HEOJAUHAKOBBIMHA
YCIOBHSAMHU UX CYIIIeCTBOBAHUSA.

Ilocsie BO3HMKHOBeHMA apoMop(o30B U OCOOEHHO IIPH BBIXOJE
IpyIIbl JKUBOTHBIX B HOBYIO cpely OOMTaHUA HAUYMHAETCH IIPUCIIO-
cobseHMe OTACJIbHBIX NONYIAIMNA K YCJIOBUAM CYIIEeCTBOBAHUA UMEH-
HO myTeM mauoamanrtammii. Tak, Kjacc NTHIL B IIpoIlecce paccee-
HHUS 10 cylle Jaj rpomajHoe pasHoobOpasue dopm. Paccmarpusas
CTpoeHue KoJuOpu, BOpoObBeB, KaHapeeK, OpPJOB, YaeK, IOIyraes,
NMeJTUKAHOB, TUHIBUHOB M T. J., MOKHO IIPUUTHU K BBIBOAY, UTO BCe
pasau4YuAa MeXXAy HUMH CBOAATCA K YAaCTHBIM IIPHCHOCODJIEHHAM,
XOTSl OCHOBHBIE YePThl CTPOEHUA Y BCeX NTHI, OJUHAKOBHI (puc. 38,
39).

Kpaiiusas creneHb NPUCIIOCOOJIEHUA K OrPaHUYEHHBIM YCJIOBHAM
CYIIECTBOBAHUS HOCHUT HadBaHUe cneyuasusayuu. [luranme ToabKO
OITHMM BHUJOM MIHUINHU, OOMTaHUE B OJHOPOJHON M MOCTOAHHONM cpejle
MNPUBOAAT K TOMY, YTO BHE 3THX YCJIOBUI OPraHU3MBI JKUTH HE MOTYT.
TaxkoBbI KOJTUOPH, NUTAIOLIMECHA TOTBKO HEKTAPOM IIBETKOB TPOIIHYe-
CKHMX PacTeHUil, MypaBbe/ibl, CIIeNAJIN3UPYIOIINecs Ha NUTaHUH UC-
KJIIOYHUTEJbHO MyPaBbAMM, XaMeJIeOHbI, IPUCIIOCOOIeHHbIe K 00nTa-
HUIO HA TOHKUX BETBAX /IEPEBLEB.
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Dukobpas (5)

HyTtpus (8)
Puc. 36. Buap! rpeizyHos (3—8) u 3aiitieobpasHsbix (1, 2)

Ob6mas nerenepanusa. Buosoruyeckoe NpornBeTaHue JOCTATAETCH
¥ VIIPDOILIeHHEM OPraHu3allii. ¥ IPOIeH’e OPraHu3anun — MopgQo-
(pusuonozuveckuil pezpecc — BeJIeT K MCUE3HOBEHHUIO OPraHOB aKTUB-
HOM JKM3HM U HOCUT HasBaHUe 001ie# gereHepanuu. Obmiasa gerexHe-
panus KakK IIyTh OMOJIOTHYECKOro IIporpecca HabaogaeTcss Y MHOTHX
¢opM U cBA3aHA I'NIABHBIM 00pPa30M C IIepexoJ0M K MapasuTUuuyecKoMy
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Kabapra (5)

Cubupckuii ropHelid kosen (6) eyropBuik BepEAIoa (7)

Puc. 37. Buabl napHOKONbITHLIX (1—6) 1 MO30on1eHorux (7)

AN CUASYeMYy 00pasy »Ku3Hu. Bujasl, mepeie/nine K apasuTusmy,
PEe3K0 OTJIMYAIOTCSA OT CBOOOAHOKHMBYIIIUX BHJOB. ¥ pacTeHUU-TIapa-
3UTOB aTpo(UPYIOTCS KOPHU, JIUCThA, HEPEAKO YTPAYUBAETCSH CIIO-
cOGHOCTH K (DOTOCHUHTE3Y, U TAKOE PACTEHHUE I[eJINKOM CYIIeCTBYeT 3a
cyeTr X03AuHAa. Y KMBOTHBIX, HAIIPHUMep ILJIOCKUX YepBeil, peayiupy-
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Puc. 38. XapakrepHas ¢popma
KNOBA Y KNeCcTa-COCHOBUKA,
NUTAKOLLErOCA CEMEHaMM
COCHBI, PE3KO OTAU4AEeTCs OT
KNMKOBOB NTWL, FIMLL!.EIH KOTOPLIX
CNYXaT HAaCeKOMbIe UNn ceme-
Ha OApyrux pacTeHuin

Puc. 39. dopma knoea y
pasnuyHbIX BUAOB 3A6N11KOB
3aBMCUT OT XapakTepa nniu

a«u
i
-

Bonebwon 3eMNAHON BbIOPOK 3abnuk-cnaska ecrt LaTnossiin ApesecHbIi 3abnuk
ecT TBepbie cemeHa HaCeKOMbIX €CT HACEKOMbIX

$L -5

B .

Bonslwon gpesecHslit QCTpoKMoBLIA 3eMNAHON  BONLLWON KaKTYCOBLIA 3EMNAHON
3ABNMK BCT HACEKOMBIX anbnuk ect cemeHa, 3a0NUK eCT KakTyChl
W ceMeHa HACEKOMBIX

IOTCS1 OPraHbl 4YBCTB, VIPOIAeTCA CTPOeHNE HEPBHON CUCTEMBbI, ITH-
1IeBapUTEeJIbHON cucTeMbl. B3aMeH y HUX PasBUBAIOTCS Pas3jINndYHBIe
YACTHBIE TPHUCIIOCODJIEHUsA — MNPHUCOCKH, IIPHUIEIKH, CIIOCOOCTBYIO-
e yaeprKaHuo B KHIIeYHUKe Xo3sanHa. Haubosee nporpeccuBHOrO
PasBUTHUSA Y IAPA3UTOB JAOCTHUTAET moJioBad cucreMa. Tak, caMKa ofi-
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Puc. 40. TpuxuHennbl U3 MbllLEYHOW TKaHN

HOTO M3 IMapasuTUUYeCKNX PpakooOpasdHbIX MOJHOCTHIO YTPaTHIa IIpHu-
3HAKHU YJIEHUCTOHOTHX M BBIMOJHAET TOJBKO OJHY (DYHKITNIO — 00Opa-
sdoBaHMe ANI. [IJTOJOBUTOCTE Mapa3uTOB YpPe3BbIYallHO BeJuKa. BhI-
YHi IeNneHb, NAPA3SHTHPYIOIINHA B KHIIEeYHHKE YeOBeKa, 3a CBOIO
#u3Hb (18—20 jseT) npousBoauT okoso 11 mapx aun. Kpyrikie uep-
BH — acKapHabl, TpuXuHeJNasl (pue. 40) Takike obaazaoT BEICOKOH
IIOJOBUTOCTHIO. 3AlIUII€eHHOCTE TEJIOM X03sIHHA B BEICOKAA ILJIOL0-
BHTOCTh IapasuTOB O0eclleYyHBaiOT UM ILIMPOKOE pacIpoCTpaHEeHHe
u OmoJsioruyecKoe IIpoliBeTaHue.

Ilepexon k cugssiueMy 0O6pas3y KU3HU U MACCUBHOMY MUTAHUIO (Ha-
IpuMep, acCouAuA — CM. puc. 92) conpoBoXKaeTcs yupoleHueM op-
raHusanyy ¥ ycTpaHeHueM OT KOHKYPEeHILMH ¢ IPYTUMU BUJAMH, UTO
TaKKe BeJeT K COXPaHeHHUIO BUjia.

e ! Bonpocekl An8 NOBTOPEHUSA U 3aaHUS

Yro Takoe Bronoruyecknia nporpecc n ruonorudeckui perpecc?

Ha3oeuTe OCHOBHbIE HanNpPaBNeHUs IBONIOLUW OPraHn3MOoB.

MNpueeauTe npumepbl apomMopdo30B.

MpuBeauTe NPUMEPbI MANOananTaLniA.

Kak uameHsieTcsa CTpoeHue OpraHM3aMoB Npw Nepexoae K napasmtuamy?
Kakon Bronornyeckmnin mexaHnuam obecneymsaeT ABVMXKEHUE IPYNn OpraHn3Mos
B TOM W11 MHOM 3BOMOLMOHHOM HanpaeneHun?

LU
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o | Mopymante

MOXHO W yTBEPXAaTh, HTO JBOMIOLUMA MOXET HOCWUTbL Kak MpPOrpecCUBHBIN,
Tak u perpeccveHblii xapaktep? OTeeT o6ocHyiTE.

° [ Pa6ora c koMmnbiOTEPOM

OBparutechb K aucky. Mayyute marepuan ypoka v BblfONHUTE NPEeAIOXEHHbIE
3anaHuns.

13. O6Guwue 3aKOHOMEPHOCTH
6MONOrNYecKoil IBONIOLUN

| Bcnomuure!

¢ Budousmererun sucmues ® Budousmernernus nobezos
® Porowue xcugommuble ® Ilpvrzamouiue xueomHmble
o J[Tonzarwujue ¥usomHubLe

Jduseprenuusa. I[ToaBierne HOBBIX (hOpM Bcerga CBsI3aHO C NPUCIO-
cobJieHreM K MECTHBIM Ireorpa@UuyecKuM U 9KOJOTHUYECKHM YCIIOBU-
AM cyulecTBoBaHHUsA. Tak, Kilacc MJIEKOIIUTAIOIIAX COCTOUT U3 MHO-
rOYMCJIEeHHBIX OTPANOB, IPEJCTABUTEIN KOTOPBIX OTJINYAIOTCA POAOM
MMHAIIA, 0CODEHHOCTAMH MeCcT OOMTaHMUA, T. €. YCJIOBASAMH CYIIIECTBO-
BaHUs (HACEKOMOAAHBIE, PYKOKPBIJIbIe, XUIIIHbIE, TADHOKONLITHEIE,
KuTooOpasHsie U T. J1.). KaKIbIA U3 3TUX OTPANOB BKJIIOUAET IO~
OTPAIBLI U ceMelcTBa, KOTOPbIe, B CBOIO OUepeib, XapaKTepPU3yIoTcs
HE TOJBKO cHenu(pPHUUEeCKHMH MOP(OJIOTHUEeCKUMH IIPU3HAKAMU,
HO UM 3KOJIOTHYEeCKHMH ocobenHocTaAMHA ((hopmbl Geraroliiue, cKady-
mue, Jiasamiiue, poinue, ruasawonue). BEyTpu irodoro cemeincraa
BHABI U POJLI pasjuyaioTcsa 00pa3oM JKU3HHU, O0beKTaMH IIUTaHHAA
HT. II.

Kax ykassiBas [lapBuH, B OCHOBE BCEro 3BOJIIOIIMOHHOTO IpoLecca
nexuT dusepzernyus (ot at. dueepzo — OTKJIOHSIIOCH, OTX0XKY). 9TO
IPoLEecC PACXOKIeHUA NPU3HAKOB OPraHU3MOB, BO3HHKAIOIIUX OT
ofulero mpejkKa, B X0Je MX NPUCHOCOO/IeHUS K Pas3HBIM YCJIOBHAM
oburarusa. [{luBeprupoBaTh MOTYT He TOJbBKO BHJBI, HO ¥ POJHI, Ce-
MelcTBa, OTPAALI.

JIucTes y pacTeHME B 3aBUCUMOCTH OT VCJIOBHII MOTYT HIpeBpa-
maTsesa B yeuku (y ropoxa), B urib! (v 6apbapuca), B KOJOUKH (Y KaK-
Tyca), OJJHAKO BCE 3TO — BHIOU3MEHEHHBIe JHCThA. KOpHeBHIIle JIaH-
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Puc. 41. XameneoH (cnesa) v nasawowias arama (cnpasa)

JIbla, KJAyOHH KapTodenasd, JOHIE PeryaToro JyKa, BHEIIHe TaKkue
pasJIMdHbIe, IIPEe/ICTABJISAIOT CO00H MOI3eMHbBIE TT00erH.

KonBeprenuusi. B oi/MHAKOBBIX YCIOBHAX CYIIECTBOBAHUSA KNBOT-
HBle, OTHOCHAIIIMECA K pasHbIM, YacTO JajJeKHM, CUCTeMATHUYECKHM
rpynmnam, MoOr'yT nmpuobperarb cxoaHoe cTtpoeHue. Takoe cxojacTBO
CTPOEHMS BO3HHKAET IPHU cXoAcTBe (PYHKIUHA M OTrPAaHUYMUBAETCH
TOJIBKO OpraHaMH, HEIIOCPEACTBEHHO CBA3AHHBIMHK C OAHUMHU ¥ TEMU
ke (hakTopamMm cpejibl. JTO SBJIEHHE HA3bIBAeTCS KOHEBep2eHUUeil
(or naT. KOHBepzo0 — NPUDJINIKAIOCH, CXOIKYCH).

IIpn 5TOM HMCTOPHMYECKH CJIOKHBIIAACH OPraHHU3aIMsi B IeJI0OM
HHUKOTJa He IIoJBepraeTca KOHBEPreHIIUH. BHenine oueHb MOX0KH
XaMeJIeOHbI W JIasalolliue araMbl, 00MTAalOI[Me Ha BETBAX JAE€PEBLEB,
XOTs OHY M OTHOCATCA K pasHbIM nogorpasaMm (puc. 41). Koaegepresrt-
HO€e CXO/ICTBO O0HAPYKUBAIOT KOHEYHOCTH PasHbIX JKUBOTHBIX, BEV-
IMX poroinuil odpas xus3Hu (puc. 42). OauHakoBbIi 00pa3 KMU3HU
CyMUYaThIX W IJIAOEHTAPHBIX MJEKOIIMTAIONINX IPUBEJ UX HEe3aBHU-
CHUMO ZPYT OT Apyra K mogo01io MHOTUX 4epT cTpoeHusi. CXomaHbI eB-
pPOIeMCKUI KPOT M CyM4YaThlii KPOT, CyM4YaThIi JIeTyH U Oeska-je-
TATa, CyM4YaThlil BOJIK HANOMHWHAET «HACTOANIEro» BoJIKa. Spkum
NPpUMEepOM BO3HUKHOBEHHUS CXOAHBIX CTPYKTYP V HEPOJCTBEHHBIX
I'PYIII OPraHU3MOB CJYIKHUT CTPOEHHE IIa3a OCbMUHOTa M YeJjloBeKa
(puc. 43).

Y oprasu3MoB, CIIOCODHBIX K IIOJIETY, UMEIOTCA KPBLIbS U ApYyrue
npucrnocobsienus (puc. 44). Ho KpBLIbA NTHILI U JIeTYYeid MBIIIIH —
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Puc. 42. KOHBEPreHTHOE CXOACTBO KOHEYHOCTEeW y HacekomMoro (Measeaka, cnesa)
W MNEeKONUTaloLWero (KpoT, cnpaea), BeayLimMx pooLmii obpas xXuaHu

M3MeHeHHBbIe ITepeiHne KOHEUHOCTH, a KPbLIbiA 6a004KU — BBIPOCTHI
CTEHKH Tena.

IIpu ocBOEHMH CYIIN ¥ HEPOACTBEHHBIX I'PYIII KUBOTHBIX, YJIEHH-
CTOHOTHX W IO3BOHOYHBIX, PA3BUBAETCSA IIPUCIIOCOOJIEHNE K cOXpaHe-
HHUIO BOABI B Tejlée — IUIOTHBIE MOKPOBBI C BOAOHEIIPOHHUIIA€MbIM
Hapy»KHBIM cjioeM. {7151 60abIIMHCTBA BOAHBIX JKUBOTHBIX XapaKTep-
HO BBIBEJleHHe IIPOJAYKTOB a30THOTO 0OOMeHa B BHJe aMMHuakKa ¢ 60b-
MM KOJIMYECTBOM BOZbI. ¥ Ha3eMHBIX }XUBOTHBIX a30T BhIJEJAETCA
B BHJle MOY€BOM KHCJOTHI, 9TO MO3BOJSET MAaKCHUMAJIbHO COKpalllaTh
pacxon Boabl. Takum 00pasom, B Ipoliecce 3BOJIIONUHU (DU3HOJIOTH-
YeCKOe COBEpIIeHCTBOBAHUE HEPOJCTBEHHBIX OPraHHU3MOB OCYIIECTB-
JSIeTCSA CXOAHBIMH MyTAMU Ha 6ase CTPYKTYD PasHOrO IIPOMCXOMK/e-
HUA.

HeoOpaTumocTts aBosronuu. K o01ium nmpasusiam 3BOJIIOIUA IPYIIT
JKUBBIX OPTaHU3MOB OTHOCHUTCS IIPABHUJIIO HEOOPATHMOCTH SBOIIOIIOH-
HBIX peobpasosanuii. Tak, ecaiu Ha KAKOM-TO 3Tale OT IPUMHATHBHEBIX
am¢ubuil BOBHUKIN PENTHINH, TO IPH AaJbHEHIIe!d 2BOJIIOIIUA pel-
THJIAKM HE MOTYT JaTh BHOBb Hadajsio ampubuam, a 3eMHOBO/HBIE,
B CBOIO OUepe/ib, He IPEeBPaTATCS CO BpeMeHeM B pbib. BepHyBuinecs
B BOJIy Ha3eMHbIE ITO3BOHOYHEBIE (Cpey PEeNTUIIMA — HUXTHUO3aBpPHI,
cpear MIEKOIMMUATAIINX — KHUTO0OpasHbie W JACTOHOTHE) He CTaji
peibamu. [Ipeasraymas ucropusa pa3ssuTHA 14 1000 rpynne! opra-
HU3MOB He IPOXOAMUT DecceHo, ¥ NpuciocodieHie K cpese, B KOTo-
po# Korga-To o6uTaNn NpeKH, OCYIIEeCTBIAEeTCS YiKe Ha WHOH reHe-
THYECKOil OCHOBE.
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Puc. 43. CtpoeHue rmasa
ocbMmuHora (A) n yenosexka (B):

1 — 3pUTENbLHLIN HEPB,

2 — cetyaTtas 0bonoyka,

3 — cTeknoBuaHoe Teno,

4 — xpyctanuk, 5 — pagyxHas
obonoyka, 6 — nepenHan kame-
parnasa, 7 — porosvua

Puc. 44. Npwucnocobnexusa ang
nNaHupyloLwero nonera

Y MNEKONUTAOLWNX, PENTUNWIA

n ampubnia,

Ha doTo: awepuua (eBepxy)

v Benku-netary (BHU3Y)

6,

4

N A

Paszpgen 1
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| Bonpocbl Ang NOBTOPEeHUNA U 3afaHuUs

1.

2.
3.

4.

o

Yem onpegenserca pacxoxgeHue Npu3Hakos y POACTBEHHLIX MPYNM OpraHn3a-
MOB U BOBHWMKHOBEHWE BHELLIHEro CX0ACTBa Y HEPOACTBEHHbLIX?

Packpoiite cogepxaHue NoHATUIA «AUBEPreHUns» U «<KOHBEPreHuus».
MpueeguTe NpuUMeps! CXOAOCTBA CTPOEHWUS OPraHoB Yy HEePOACTBEHHbLIX rpynn
XWBOTHBIX, OBUTAIOLNX B OANHAKOBLIX YCIIOBMAX.

B yem cyuwHoCTL HeobpaTtuMoCcTH 3BONOLIMNT

| Moaoymaire

JokaxuTe, 4TO AVBEPIreHTHOE W KOHBEPreHTHOe PasBuTe rPyrin XMBbIX Op-
raHM3MOB HOCUT NpUcrnocobuTensHeli xapaktep. NMpueeauTte NnpuMeps!.

’ ] Pabora c koMmnbioTEPOM

OB6parureck kK aucky. Maydute marepuan YPOKa W1 BbINONHUTE NpeanoXxeHHbie
3afaHuA.

\l’naaa

7 Bo3HUKHOBEHMUE XU3HU Ha 3emMmne

7151 TOTO 94TOOBI IIPaBUIBHO IIPEICTABUTH IIPOILECC BOSHUKHO-
BeHUHA KU3HU, He0OX0UMO KPaTKO PacCMOTPeTh COBPEeMeH-
Hble B3IJIA/AbI Ha oOpasoBanue COJIHEYHON CHCTEMBI U II0JIO-
JKeHue 3eMJIU cpeJlu ee IJIaHeT. DTU IpeJCTaBJIeHUA OUYeHb
BayKHBbI, TAK KaK, HECMOTPA Ha OOIIHOCTH IMPOMCXOIKIeHUA
naseTt, okpyxaomux CosHile, TONbKO Ha 3eMJIe TOABUIACH
U JOCTHUTIJIa HCKJIIOYUTEJIbHOTO Pa3HO00pas3nus KU3Hb.

14. CoepemeHHble NpeacTaBneHus

O BOSHUKHOBEHMU XKXU3HMU

| BcnomHure!

® 3emuasn kopa ® A0po 3emau e Marnmusa e Ammocgepa ® I'udpocgepa
e Jlumocgepa ® Buonrozuueckue noaumepot ® Obmer gewecme

3emas u apyrue miaaHeTsl CoTHeUHOM cucTeMbl 00pas3soBaanuCh U3 ra-
30BO-TIBLJIEBOTO O0JIaKa OKO0JI0 4,5 MJIpPJ JIeT TOMY Ha3aj.
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Ha mepBbIX sTamax (popMHUPOBaHHA 3eMJH TeMmeparypa Oblia
o4YeHb BeIcOKa. I1o Mepe ocThIBaHUA IJIAHETHI TSAMKeJble COeJUHEeHU A
nepeMeIajuch K ee LEeHTPY, a bosee serkue coegunenns (H,, CO,,
CH, u ap.) ocraBanuck Ha noBepxHocTH. MeTannasl u Apyrue cuo-
co0HBIE K OKHCJIEHHIO 2JIEMEHTHI COeAUHANNUCH C KMCJIOPOAOM, TI09TO-
My B armocdepe 3emMyu cBOOOJHOTO KUCIOPOAa He OBLIO, OHA COCTOS-
na u3 csobopHOro Bojgoposa u ero coenunenuu (H,0, CH,, NH,,
HCN).

KommoseHTHI ra3oBoi 000JOUKM Hallled NJaHeThl MOJABEeprajuch
BO3ZEMCTBHIO PA3JIMYHBIX NCTOUYHUKOB 9HEPTHH: JKeCTKOro, 0JIM3K0-
ro K PEeHTreHOBCKOMY, yJibTpadmuoseroBoro muaayuenus CoaHna,
BBICOKOII TeMIepaTyphbl B 00J1aCTH I'PO30BLIX PaspsaloB U B palloHAaX
AKTUBHOM BYJIKAHUYECKOU JIeATEILHOCTHA U T. . B peayiabraTe npo-
cTeiIine KOMIOHEHTHI aTrMocdepsl BCTYIIAJIM BO B3aUMOeicTBHeE,
MHOTOKPATHO U3MEHAACH B YCJIOKHAACH. BOBHUKAIN MOJIEKYJIbI ca-
XapoB, aMHHOKHCJIOT, A30THUCTEIE OCHOBAHUA, OPTAHUYECKHe KUCJI0-
THI ¥ APYTHe OpraindecKkue coequHeHnuda. (BoamoxkHOCTE HEOMOIOTH-
YeCKOr'0 CHHTe3a OPTaHUYeCKHX COeNHEHHUH JOKA3bIBAETCHA TEM, UYTO
OHM OOHAPYKEeHBI B KOCMUYECKOM IIPOCTPAHCTBE.)

Ilo mepe ocTeIBAaHUA IIIAHETHI BOAAHBIE IIapbl, HAXOAMBIIKECSH B ee
arMmocdepe, Take OCTHIBAJM, KOHIEHCUPOBAJIHUCH U O0OPYIINBAJINACH
HA HOBEPXHOCTH 3eMJu TUBHAMU. OOpa3oBBIBAJINCE OIPOMHBIE BOJI-
HBIE TpocTpaHcTBa. [lockonbKy 3emia OblLa elle JOCTATOYHO IrOps-
yeii, Bo/la NcIIapAJach, a 3aTeM, OXJIaXKJaACh B BEPXHUX CJI0AX aTMO-
ctepsl, BHOBEL BbIlIafiajla Ha MOBEPXHOCThH IIJIAHETHI B BUIE MO IAeH.
ITO IPOAOIKAIOCH B TeYeHHEe MHOTMX MHJIJIMOHOB JieT. B Bogax mep-
BUYHOTO OKeaHa ObLIM pacTBOPEeHBI KOMIIOHEHTHI arMoc(epsl, pas-
JIMYHBIE COJIA, BEBIMbIBa€MbI€ BOJIOM U3 MOPHBIX ITOPO/; c(hOPMHUPOBAJI-
cfl «IIePBUYHBIN OYJIb0H» . KpoMe TOro, Tya MOCTOAHHO IMONAMaJ N 1
HeNpephIBHO oOpasylolnuecs B armocdepe mpocreiiinue oprasmde-
CKHe COeIMHEeHHUs — Te caMble, U3 KOTOPHIX BO3HHKAMIHN D0JIee CII0K-
HBIE MOJIEKYJIbI. B BogHON cpese oHU O0BbeAUHANIUCH, B PE3YJIbTATe
Yero IMosABUJINCH NEePBUYHLIE OPraHUYeCKHe MOJIUMepPhl — MOJIHUIIer-
THJBI ¥ TTOJIMHYKJIEOTU B,

CnenoBaresbHO, 00pa3osarue pasHooOpaA3HbLX OP2AHULECKUX CO-
eOUHEeHUIL U3 HeOP2AHUYECKUX BeULeCmE 8 MeX YCN08UAX ObLI0 3AKO-
HOMEPHBILM NPOUECCOM XUMULECKOU IBONIOYUL.

WUraxk, nepBruHBI 0KeaH, NO-BUJHUMOMY, COZIePKaJjl B paCTBOPEH-
HOM BHJIe PA3JIMYHbIe OPraHUYeCKNe U HeOPraHu4YecKue MOJIeKVJIbI,
noIajalnue B Hero u3 arMochepsl 1 BbIMbIBA€MbIe U3 IIOBEPXHOCT-
HBIX cioeB 3emun. KoHIIeHTpalusa OPraHMUYeCKUX COeIHHEHMWH I10-
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CTOAHHO yBeJIMYMBaJach, ¥ B KOHIle KOHIIOB BOJa OKeaHa cTaja
«By1BOHOM» M3 OTJAEJbHBIX AMHHOKHCIIOT, OEJIKOBOMOJOOHBIX Be-
ImecTB — NenTHA0B, a TaAKMKe HYKJIeMHOBBIX KHCJIOT B APYIrHX Oopra-
HHYEeCKHUX COEJIHHEHHﬁ.

MosnexkyJibl pa3IMYHBIX BellecTB 00beAUHAIUCH, 00Pa30BBIBAIA
MHOTIOMOJIEKYJIsIDHbIE KOMILJIEKCHl — K0AUep6ambl, Ybe COAePHKUMOe
OB1JI0 OT/IeJIEHO OT OCHOBHOT'O pactBopa. B gajpHeinemM oHU IpuUoob-
pesiu c1oCOOHOCTE MOTJIONIATE U3 OKPYIKAIOIIel cpe/ibl Te BellecTBa,
KOTOpbIe 00ecIedynBaIA HX YCTOMIMUBOCTE, & TaKKe BBIAEIATHL HApy-
JKY HEKOTOpbIe NPOAVKTEI HIPOUCXOAANINX B HUX XUMHUYECKHUX IIpe-
BpaleHuii. ITO yrKe HAIIOMUHAJIO IPOCTEeMIIINIZ 0OMEeH BeIIecTB Mes-
Iy Cpelod | KoallepBaTHOU KarJjeun.

HanbHeiiniee yeJaosKHeHMe OOMeHa BeIeCcTB ¥ IPea0noJIOIrHUYeCKuX
CTPYKTYP MOIJIO IPOMCXOJUTE TOJBKO B YCJIOBUAX IIPOCTPAHCTBEHHO-
T'0 pasjieJiIeHus BHYTPHU KOallepBaTa pasJIMuHbIX IPOIECCOB CUHTE3a |
pacnajsa, a KpoMe Toro, Ipu 6ojee HaAeKHON U30AIIUH BHYTPEeHHeH
cpe/ibl OT BHEIIHUX BO3/IeHCTBUH 110 CPABHEHHIO C TOM, KOTOPYIO MOI'-
J1a obecrieduTs BoJHAasA 000109Ka. TaKkyio H30JISIIUI0 MOTJIA OCYIIeCT-
BUTH JIMIIL MeMOpaHa. BoKpyr kKoauepBaToB, 60oraThiXx OopraHudec-
KHMH COeJHHEHUSAMH, BOZHUKJIH CJIOH JKHUPOB, WIH JHIUAOB, OTAE-
JIABIIMAE MX OT OKPY’Kalolleil BOJHOIM cpelbl U IpeobpasoBaBIIHECsH
B X0/le AaJibHeHIIIeil 3BOJIIOIIUH B HAPYKHYIO MeMOpaHy.

[TosiBsienne GHOJOTUUECKOH MeMOpaHBI, OTAEIAIONIEH CONep:Ku-
MOe KoalepBaTa OT OKPYiKalllel cpeibl u o0aagarliei crocobHo-
CThIO K M30MpaTeJIbHON IIPOHUIIAEMOCTH, IIPeJOolIpeesnio Hanpas-
JIeHue JajibHeHIIeil XMMHUYEeCKOHN 3BOIOIUHU 110 IYTH Pa3BUTHUSA BCe
DoJiee COBepHIEHHBIX CAMOPETYJIUPYIOIIUXCS CUCTEM, BILIOTH /10 BO3-
HHKHOBEHHA IIePBLIX NIPUMUTHUBHO YCTPOEHHBIX KJIETOK.

I[loaBneHVe mepBBIX KJETOYHEBIX OPraHM3MOB IIOJIOMKHJIIO HAYAJI0
OMOJIOrNYeCcKON 3BOJIIOIIAHA.

IBOJIIOIMA CTPYKTYP, IIPEeAIIeCTBOBABIINX OMOJIOTHYECKUM, TAKUX,
KaK KoalepBaThl, HaUajaach 04eHb paHo — okoJo 4 miapa 250 mie
JIeT Ha3a/l ¥ IPOTeKasa B TeYeHHe JIUTeIbHOTO BpeMeHH! : TOHa001-
JIOCH OKOJIO MUJLJIMAP/AA JieT, YTOObI U3 HUX BO3HUKJIMA IIepPBBIE IIPO-
cTeillllne KJIeTO4YHbIe opraiuaMbl. X yaanocs 00HAPYIKHUTE B IOPO-
JlaX, BO3PACT KOTOPBIX COCTABIAET OKOJIO 3 MJIDJ JIeT.

9 | Bonpochkl onNf NOBTOPEHUS U 3afaHUs

1. Kakme xumunyeckme anemeHTsbl u ux coeguHeHus bbnv B nepBuYHoOn atrmocde-
pe 3emnn?
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2. Ykaxute ycnosus, Heobxoaumble Ans abuoreHHoro ob6pa3oBaHns opraHuye-
CKUX COBAVHEHWIA.

3. Kakue coeanHeHus Bl pacTeopeHsl B BOAaxX NepBUYHOro okeaHa?

4. Y1o Takoe koauepsatbl?

5. B 4eM CyLLIHOCTb XMMUYECKOW IBOAKOLMN Ha PaHHWUX 3Tanax CyLecTBOBaHUS
3emnn?

6. Kakoe cobbiTe Nonoxuno Hadano 61Monorv4eckon asonoummn?

7. Korpa Ha 3emMne NnosBUAMCE NEPBbLIE KNETOYHbIE OPraHnambl?

o | Mopymainre

Movyemy popmMupoBaHve nUNUOHoM membpaHsl BOKPYr KOauepBaToB rnpeno-
npefennno aansHelee BO3HUKHOBEHUE KNeTKU?

a i PaboTa c KOMNbIOTEPOM

OBGpatuTech K AUCKyY. MayuuTe matepuan ypoka v BbiNOMHUTE NPeaiOXeHHbIe
3apaHua.

15. HayanbHblie 3Tanbl pa3BUTUSNA XXU3HU

|Bcnomuure!

* Baxmepuu ® Cunesenenvie 6odopocau ®* Kucaopod
¢ Jluokrcud yeanepoda ® O30n

Y nepBbIX OJHOKJIETOYHBIX OPITaHU3MOB — NPOKaApuom — HacCJe[acT-
BEHHBIN MaTepuaJl He ObLJI OKPYIKeH MeMOpaHoi, a HaX0AHUJICA IPSIMO
B muTomiaame. OHU OBLIM 2emepompogamu, T. €. UCIOJIB30BATHA B
KavyecTBe MCTOYHWKA SHEPruM (MHIIU) OpraHudecKre COoelMHEeHUsd,
pacTBOPEeHHBIE B BoJaX NepBHYHOTO oKkeaHa. [lockoabKy B armocdepe
3eMan cBOOOZHOTO KHUCJIOpPOAAa He OBLIO, OHM HMENIH aHa3IpoOHbLi
(beckmcaopoaHEIil) T oOMeHa, a(h(PeKTHBHOCTL KOTOPOro HEBe-
JHKAa.

INoaBenne 60JbIIOTO KOJIMYECTBA IreTepoTPodOB IPHUBOLUAIIO K HC-
TOIIEHUIO BOJ MEePBUYHOrO OKeaHa: B HEM OCTaBaJIOCh BCE MEHbIIe
rOTOBBIX OpPraHWYecKHuX BeulecTB. [1o 3Toil npuuynHe IpenMyIecTBO
MOJIVINJIM OPraHW3Mbl, IIPUOOpETIINe CIIOCOOHOCTh MCIIOJIB30BaTh
Il CUHTEe3a OPraHUYeCKHUX BEeNIeCTB U3 HEeOPraHUYeCKHX IHEePrHio
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cBeta. Tak BOBHUK (pomocurnmes. ITO IPUBEJIO K NOABJIECHHUIO IPHUH-
IIANTUAJIBHO HOBOI'O HMCTOYHWKA mnuraHusa. CyljecTByloliue HbIHE
aHaspoOHBIE CepHLIe NYPHNypHbIe OaKTEepUHU Ha CBETY OKUCJIAIOT ce-
POBOZOPOJ /io cyabdaToB. BeicBoOOKAaIOIMIICA B pe3yJibTaTe peak-
MK BOAOPOJ MCIIOJNIb3YEeTCA AJIsi BOCCTAHOBJIEHUA JUOKCHIA YTIJIepo-
1a 10 yrieBonoB. IlepBreie oOpraHM3Mbl MOTJI CHHTE3UPOBATHE HE0OX0-
OHUMBIe IJIS CBOErO CYIIeCcTBOBAHHMSA OpraHHMYeCKHe BeIllleCTBa TAKHM
ske cnocobom. Taxk nmoaBmimcs agmompogut. OQHAKO KHUCIOPOJ B
nmpouecce Takoro (porocuHTe3a He BhlgensercdA. Jlonroe Bpema ¢o-
TOCHHTE3UpPyoInue OAKTepHH CYIIeCTBOBANH B O0ECKUCJIOPOAHOI
cpeje.

CreayoluM IIaroM 3BOJIIOINN OBLIO NpHobOpereHre (POTOCUHTE-
3HPYIOLIUMH OpPraHN3MaMH CIIOCOOHOCTH B Ka4eCTBe HCTOUYHHAKA BO-
Z0posia MCIOJIb30BaTh BOAY. ABToTpodHOE yecBoeHHe CO, TaKuMu Op-
raHM3MaMH CONpoBoAIasoch BeijeseHneM O,. C Tex mop B arMoche-
pe 3eMJuiu MOCTENIEHHO HaKanauBasca kucsopon. Ilo reosmorugeckum
JaHHBIM, CBOOOZHBIN KHUCIOPO B HEOOJIBIIIOM KOJIHYECTBE HMEJICH B
arMmochepe 3emnu yixe 2,7 murpa sietr Hasaa. [lepBeiMu hoTOCHHTE3U-
PYIOINMMH OPraHU3MaMH, BeIAeNA0IUME B atMochepy O,, Ob11u cH-
He3eJIeHbIe BOJOPOCIIH.

ITepexon oT mepBUYHON BOCCTAHOBHUTEILHOM aTrMocdepsl K cpeje,
cojepsKalleil KUCJIOPOA, IpeAcTaBideT coboi BarkHellIee coObITHE
KaK B 9BOJIIOIIMH KUBBIX CYIIECTB, TAK U B IpeoOpa3oBaHUM MUHeEpa-
J0B. Bo-niepBBIX, KHCJIOPOJ, BhIAEIAONINNCA B aTMocdepy, B Bepx-
HHUX ee cJ0AX IoJ JelcTBHeM MOIIIHOIO VIbTpaduoJaeTOBOro U3Iyde-
Husa CosiHIa mpeBpamaeTca B akTUBHBIA 030H (Oj), KOTOPHIHA cmo-
cobeH MOOrJaomAaTh OONBIIYI0 YacTh KECTKUX KOPOTKOBOJHOBBIX
yAbTPadHOIeTOBLIX JIVUeil, pa3pyIINTeIbHO JeHCTBYIOIUX Ha CI0K-
HbI€ OPTaHUYECKHe COeINHeHnA. BO-BTOPBIX, B IPUCYTCTBUM CBODO/-
HOTO KMCJIOPO/Ia BO3SMOXKHO MOABJIEeHNEe dHEePreTuuecKy DoJiee BRITOA-
HOT'0 KMCJIOPOJHOrO THUITA 0OMeHa BellecTB, — BO3HUKAIOT adpolbLe
baxrepun. Takum o6pasom, aBa (paxTopa, 00ycI0BIeHHBIX 0OOpa3oBa-
HUeM Ha 3eMJie ¢BOOOJIHOr0 KHCJIOPOAa, BHI3BAJU K KU3HU MHOIO-
YHCJIEHHBIE HOBBIEe (DOPMBI KMBBIX OPraHMU3MOB, 0oJiee IIMPOKO HC-
MMOJB3VIOLINX OKPYKAOIIVIO Cpeay.

Co BpemeHeM B pe3yJibTaTe B3aWMMOIIOJIE3HOI'O COCYIIeCTBOBAHUSA
(cumbuosa) pa3nTUYHBIX IPOKAPHOT BO3HUKJIHM DYKapPUOThHI, 001a1a10-
IHe Pa3JINYHLEIMHU oprasHouzaMu (puc. 45). 9yKapHoThl UMEIOT AUI-
JIOMIHBINA, WK JIBOWHOM, HAGOP BCEX HACJEACTBEHHBIX 3aJaTKOB —
TeHOB, T. €. KaXK/bIii U3 FeHOB MpeJcTaBJIeH B ABYX BapuaHTax. [Toas-
JIeHHEe TAKOro JABOMHOro Habopa IeHOB YBEJIHMYHJIO TeHeTHYecKoe
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Bo3nukHOBEHME
aykapuoT

C MUTOXOHAPUAMM,

KNeTo4YHON MemBpaHoi

W KMYTUKOM

0 0 A3pobHbie

S / BakTepum
. Obpa3zosanue @
MWTOXOHAPUA ®

CnunpoxeTsl 1 apyrue
BakTepuu

XuBoTHbIE

lMpokapuoTU4eckKuin
ameBouaHbLIA OpraHnuam

O6pazoBaHue Q
XNOPONNacToB

Puc. 45. Cxema cuMBUOTUHECKOrO BO3HUKHOBEHWS 3YKapuoT

pasHooOpasme IIOTOMKOB, 00pasyioIUXCsA B pe3yJbTaTe I10J0BOI0
PadMHOYKEHUS.

Ha py0Oexxe apxeiicKo#l M MPOTEPO30HMCKON 3P IOJOBOM mpouecc
OpUBeJ K 3HAaYMTEJIbHOMY YBEJIUYEHNIO padHoo0pa3us »KUBbIX Oopra-
HH3MOB OJ1aroiaps Co3ZJaHUI0 HOBBIX MHOIOYHMCJIEHHBIX KOMOHMHAIIM I
resoB. OTHOKJIETOUHBIE OPraHU3MbI OBICTPO PA3MHOKHMJIUCH Ha I1J1a-
Hete. Ho yike okoso 2,6 Mypa ier ToMy Ha3a/l MOABUJINCH MHOIOKJIe-
TOUHBIE OPraHU3Mbl. B OCHOBe COBpeMeHHEBIX IpeJCcTaBeHni 00 ux
BOSHUKHOBeHUHM Jexut runoresa M. M. Meunuxosa (1845—1916)
0 MPOMCXOKAEHUH MHOTOKJIETOYHBIX OT KOJOHMHAJIBHBIX IPOCTEN-
MHAX — KTYTUKOBBIX. [IpuMep Takoit opraHu3anuu — HbIHE CYIIeCT-
BYIOIIME KOJIOHMAJIbHbIE JKI'YTUKOBBLIE THIIA BOJbBOKca (puc. 46).
Ko/slormsi cocTouT M3 pasHBIX KJETOK: ABHIKYIIMX, CHAOMKEeHHBIX
KIYTUKAMM; TATAIOIIUX, 3aXBaTHIBAIOIINUX JOOBIYY U BTAIMBAIOIIUX
ee BHYTPb KOJIOHUH; MOJIOBBIX, (DYHKIMEN KOTOPBIX SABJISETCHA Pas-
mHOkeHne. CmocofoM NMUTAHUA TAKHX KOJOHHMH ObL1 (hparommros.
Kaerku, saxsaTuBmiue J00bIYy, TepeMeIlaJuch BHYTPb KOJIOHHH.
B xoze sBosonnm, corsiacHo runore3e MeuHukoBa, U3 HUX oOpaso-
BBIBAJIACH TKAHb — IHMOOEPMa, BHINOJHAOIAA TAIeBaPUTENbHYIO
byaknuio. Krerku, ocraBuinecs CHapy»KH, BBINOJHAJIN TPH QPYHK-
IIMH: BOCIIPUATHS BHEIIHUX pa3ApakeHun i, 3alAThI 1 ABUKeHuA. U3
nof00HBIX KJIETOK PasBHBAJIaCh IOKPOBHAsA TKaHb — Jakmodepma.
Crnenuausupyioluecs Ha BBIMNOJHEHUM (DYHKOUH PasSMHOMKEHHs
KJIeTKH CTAJIX IOJOBBIMH. TaK KOJOHMUA IIPeBpaTUJIach B IPUMUTHB-
HBIH, HO IIeJIOCTHBIN MHOTOKJIETOYHBIN opranuam. B coorBercTBHH
¢ IpYTroii rUIoTe30i, npeairoxennon J. 'ekkenem, auddepeHIEPOB-
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Puc. 46. Bonseokc. KonoHuu
00pa3zylTca pasnu4HbIMn
cnocobamun. OaHM — B pesynsrare
OeneHns OTAEeNbHLIX KNeTOK, KOTO-
pble He yOansTca apyr

ot apyra. [lpyrue — B peaynsTare
HE3aBepLUEHHOro AENEHUA KNeToK,
Korga 0cobu 0CTaTCH CBA3AHHBIMM
ApYyr ¢ Apyrom

Ka QYHKIHUH KJIeTOK KOJOHHUM HA NUIIEeBAPUTEIbHYIO U TOKPOBHYIO
IIPOMU30IILJIA B Pe3yIbTaTe BIAUYNBAHUSA MPYIIILI KJIETOK BHYTPb KOJIO-
HuH (puc. 47).

HanbHelmas 3BOJIOMNUA MHOTOKJIETOUYHBIX OPraHM3MOB JKUBOT-
HBIX M PaCTeHUH MPUBeJa K MOsBJIEHUI0O MHOT0OOPAa3HBIX (DOPM KH-
BOTO.

Taxkum 00pa3zoM, BOBHUKHOBEHUIO JKU3HU HA 3eMJie IIPeAIIecTBO-
BaJI JJHUTEJNbHBIA IPOIlecC XUMHUUYECKOH aBoonun. PopMupoBaHHe
MeMOpaHbl — CTPYKTYPbl, OTTPAHUYMBAIOIEN OPraHu3M OT OKpY-
JKAIONEeN cpelbl, ¢ IPUCYIIIUMHU el cBOicTBAMH €cIOcOoOCTBOBAJIO 11O~
ABJIEHUIO JKUBBIX OPraHM3MOB U O3HAMEHOBAJIO Havyayo Ouosoruye-
ckoil aBosronuu. Kak nmpocreiiniie XKuBble OPraHU3Mbl, BO3HUKIIINE
0KO0JIO 3 MJIDJ JIET Ha3ajl, TaK U Dojiee CJI0KHO YCTPOEHHBbIEe B OCHOBE

Puc. 47. Cxema ob6pazoBaHusa MHOTOKNETOYHOMO OpraHmama
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CBOEHl CTPYKTYPHOI OpraHM3anuu MMeloT KjaeTky. CiexoBaTenbHO,
Klemka asasemcsa eOUHUUe CMPOEeHUS 6CeX HUBbLX OP2AHU3MOB
8HE 3ABUCUMOCTIIU OM YPOBHA UX OP2AHUIAUUU.

0 | Bonpoch ANS NOBTOPEHUS U 3aAaHUS

—

. Kak nutanuce nepesie XuBbie OpraHn3mbi?

2. Yto takoe poTocuHTE3? Kakyio pofb B pasBuTUM XXU3HK HA 3emMne Cbirpano ero
nossnexsme?

3. Kakue opraHn3msbl BNepBbie CTanu Bulaensits B atmocdepy cBoBoaHbIA KUCNO-
pon?

4. Kakoe 3Ha4eHwne ang aBoiouumn MMeNo NosBNeHue NonoBoro npouecca?

o | MoaymanTte

Kak ncnonbsosaHve Bogabl B npoueccax GoToCUHTE3a NOBAMAN0 Ha Buonorn-
YECKYI0 9BOAOLMIO?

b | | Pa6GoTa c komnsloTEPOM

O6patuTtech k agncky. U3yunte matepuan ypoka 1 BbINONHWTE NPeanoXeHHble
3apaHus.

[naea

8 PaszsButue xu3sHu Ha 3emne

B ucTopuu 3eMu IPUHATO PA3JHYATh IPOMEKYTKH BpeMe-
HH, pasjiejiIeHHble KPYIIHBIMHU I'eOJIOT'MUYeCKUMHU COOBITUAMMU
ropoo0Opa3oBaTelbHBIMH IpoOIleccaMiU, HOJAHATHEM H OIyC-
KaHHeM CYIIH, U3MeHeHHeM OUepTaHu it MaTepUKOB, YPOBHSA
OKeaHOB. [{BMKeHHNA 1 pasjioMbl 3eMHOI KOPBI COIIPOBOXK LA~
JUCh YCUJIEHHON BYJKaHUYECKOH NesATebHOCThHIO, BhIOPO-
coMm B armocdepy rpoMaJHOTO KOJIMYECTBa ra30oB M Iena.
IloEM:KeHne NPO3PAdYHOCTH aTMoc(epsl YMeHLIIAJIo KO-
JIAYECTBO COJIHEUHOW pajguanmuu, nomajamolnee HaA 3eMJo,
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U OBLJIO OHOM W3 MPWYHUH PasBUTHUA oJiefeHeHui. He ciay-
yaiiHO TopoobpasoBaTesibHbIE IPOIECCHI COIIPOBOXKAATIHUCH
oneneHeHusAsMu. I'paHINO03HbIE JIEAHUKOBBIE IIIATHI, TOKPHI-
BaBIIIMeE MTOBEPXHOCTH 3€MJIH, 3HAYUTEIbHO UBMEeHAH KJIH-
MaTHYeCKHe YyCJIOBHA M TeM CaMbIM OKa3blBaJild I"JIYESOROG
BJIMUSAHWE HA PACTUTEJbHBIA U KUBOTHBIA MuUp. OgHU rpyn-
bl OPraHMU3MOB BEIMHUPAJIN, IPYTHE COXPAHAJINCH U B MEXK-
JIeJHHKOBBIE 2TIOXH JOCTHUTAJIH pacIiBeTa.

16. XusHb B apxeiicKyio u NPOTEPO30INCKYIO 3PbI

BcnomHurte!

@ 'emepompoghvr ® Pomocurnmes ® I1on060e pa3mHoxiceHue
® Muozorxaemounocms ® Ilousoobpaszoganue

B apxelickyio apy — 9py ApeBHelIIeil KU3HHU, KOTOpPAsA HAUYaIach
3500 mapa ner Hazaa u npoxoskanacsk 900 MuIH J1eT, BOSHUKJIH IIep-
Bble »XHBble opraHuaMmbl. OHH ObLIH rereporpodaMyd M B KadecTBe
IIHIIM UCIIOJIB30BAJIN OPraHUYeCKHe COeIUHEHU A «IePBUYHOTI0 OyiIb-
OHAa».

BakHelImuit aTan 9BOJIOIMH KU3HHA HA 3eMJie CBA3aH C BO3HHUK-
HOBEHHEM (omocurnmesa, 4To 00yCJIOBUJIO pasfelieHUe opraHude-
CKOr'0 MHpa Ha paCTUTENbHBIN U Y)KUBOTHBIN. [lepBbriMu hoTrocuHTE3N-
PVIOIIMMHM OpraHM3MaM#u ObLIM HPOKaApMOTHYECKHEe CHHe3eJIeHbIe
BOJOpOCaN — 1tuaHen. Ilnanen u NnOABUBIINECHA 3aTeM dyKapuoTHye-
CKHe 3eJIeHbIe BOJOPOCIHN BEIAEIAIN B aTMoc(hepy U3 oKeaHa ¢cBobojI-
HBIN KMCJIOPO/, YTO CIIOCOOCTBOBAIO BOBHUKHOBEHUIO OAKTEpPHIA, CII0-
COOHBIX JKHUTH B a3pobHoil cpesie. [lo-BuguMomy, B 9TO 3Ke BpeMa — Ha
rpaHuile apXelCcKoi M ITPOTepo30NCKON 3p — NPOU3OIILIO ele ABa
KPYIHBIX BOJIOINHUOHHBIX COOBITHS: NMOABHUJHCH 1100801 Npoyecc
U MHOZOKJLEMOYHOCMb.

ITosioBO# mporecec pe3Ko MOBHIIIAET BO3ZMOXKHOCTH IpHcIocobJie-
HHSA K YCJIOBHUAM CPeJibl BCJIE/ICTBHE CO3/IaHUA OecuUCIeHHBIX KOMOH-
HAIUil TeHOB U XPOMOCOM B HOCJIEAVIOUINX IMOKONeHuAX. Junaoud-
Hocmb (ABOITHON Hal0Op XpoMoOcOM), BOBHHKIIAs OJHOBPEMEHHO C
o(hOpPMIEHHBIM SAJIPOM, IIO3BOJISET COXPAaHATh MYTAIlUH B IeTEePO3H-
TOTHOM COCTOSHMYM ¥ MCIIOJIB30BATh UX KaK pe3epB HacJeACTBeHHOU
M3MEHUYMBOCTH JIJIA JalbHEHNIINX dBOJIOIIMOHHBIX IIpeo0pa3oBaHui,
Kpome TOro, B rerepo3uroTHOM COCTOSSHUH MHOTHE MYTAaIllMH YacTo
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Mnekonuralowme

YneHucToHorme

Konsuatbie
epEn Amdubum

Urnokoxue ?

Pentunuun

-

Monniockn £ f

s

iy
Akynbl U CKaThl

BecyentocTHbie

Mnockue 4yepeu

MNpocrenwme
MpokapuoThl

Puc. 48. ®unoreHeTuyeckoe APeso XNUBOTHOrO MUPa, NOCTPOEHHOE B COOTBETCTBUU
C 3BONKOUMOHHOW Teopuen

MOBBIINIAIOT KH3HECIIOCOOHOCTE 0cobel 1, cJel0BaTeIbHO, VBEJINYNA-
BAaIOT UX 11aHCchI B 60pbbe 3a cymiecTBoBanue. Bo3HUKHOBEHME JUITI0-
HWJHOCTU U TeHETUYECKOT0 Pa3HO00pasusa OTHOKJIETOUYHBIX 3YKAPHOT,
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¢ OIHO CTOPOHBI, 00OYCIOBUIO HEOJHOPOJHOCTL CTPOEHUA KJIETOK U
UX 00'beIMHEHHE B KOJIOHUH, C IPYT0Ol — BO3SMOXKHOCTH «pPa3iesIeHuA
TpyZa» MeKIYy KJIeTKaMH KOJIOHHH, T. e. 00pasoBaHHEe MHOTOKJIETOY-
HBIX OPraHMU3MOB.

Pasgenenue (hyHKIIUNA KJETOK YV NEPBLIX KOJOHHUAJIbHBIX MHOI'O-
KJIETOYHBIX OPraHU3MOB IPHUBEJIO K 00pa3oBaHMIO 3KTOAePMBI, 9HTO-
JAepMBI B Me30/iepMEbl, Au(ppepeHIUPOBAHHBIX 10 CTPYKTYPE B 3aBU-
CUMOCTH OT BBINIOJIHAeMOU (pyHKOuu. [lansHelimnasa guddepeHIIUPOB-
Ka cosjanta HeOOBIKHOBEHHOe pasHooOpasue KJIETOYHBIX THIIOB,
Heo0XoAuMoe JIJIsI PACIIIUPEHUS CTPYKTYPHBIX U (DYHKIITMOHAJIBHBIX
BO3MOKHOCTEH OpraHmuamMa B IIeJ0M, B Pe3yJIbTaTe 4Yero co3JaBajluch
Bce OoJee ciroiKHBIe opraHbl. CoBeplIeHCTBOBAHHE B3aUMO/IeHCTBUA
MEXKAV KJIeTKaMHi — CHavaJjia KOHTaKTHOTO, a 3aTeM OIIOCPeJOBaHHO-
r'0o ¢ HOMOIIBIO PEryJIATOPHBIX CHCTEM — HEPBHON M 9HJAOKPHHHON —
obecneuynIo CyLIeCTBOBaAHNE MHOTOKJIeTOUYHOI'O OpraHu3Ma KakK egu-
HOI'0O IIEJIOTO CO CJIOKHBIM M TOHKHM B3aUMOJEHCTBHEM ero dacrei
U COOTBETCTBYIOIAM PearupoBaHUEM Ha OKPYIKAIOIIYIO Cpely.

[IyTty 2BOMIOIMOHHBIX NpPeoOpPa30BaHHUII IEPBBIX MHOTOKJIETOY-
HBIX OBLIM pasindHbl. HeKoTOpBIe Iepelli K cuaademMy oopasy #Kus-
HUA ¥ IPeBPATHJINCh B OPraHuamMbl Tuna ryook. Jlpyrue cranu moi-
3aTh, HepeMenlaThes 10 cybeTpary ¢ moMolnblo pecEudYek. OT HHUX
[IPOMBOILJIH ILJIOCKHe 4YepBU. TpeTbHM COXPaAHHWJM MJIABAIOIIUN 00-
pas KuU3HH, Npuodpesin POT U JalH HAYaAJI0 KHIIeYHOIOJOCTHBIM
(puc. 48).

B nporeposoiickyo apy, 9py PaAaHHEH KHU3HU, KOTOpad HAYAJIach
2 mupa 600 maH JeT Hasaa W ONpoAoJIKaNIach 2 MJIPA JeT, B MOPAX
yoKke 00MTasi0 MHOTO Pa3HOOOPa3HbIX BOAOPOCJEN, B TOM YHCJIe IIPU-
KpeIrvieHHBIX Ko qay. Cyina Ob11a 6e3’KU3HEHHOI, HO 1To Geperam Bo-
JI0eMOB B pe3yJbTaTe JeATeJbHOCTHA DaKTepUi U MUKPOCKOIINUYECKHX
BOJIOPOCJIEN Havya/IMch NOYB0O0Opa3oBaTelIbHEIE IIPOIIEeCCHI.

HauanbHble 3BeHbS 9BOJIOINH KUBOTHBIX HEe COXPAaHUJIHUCH. B 1Ipo-
TEePO30MCKUX OTJOKEHUAX HAXOAAT NpeAcTaBUTe el BrlosHe chop-
MHUPOBABIINXCSH THIIOB }XMBOTHBIX: 'YOOK, KUIIIEYHOIIOJOCTHBIX, UJIe-
HHUCTOHOTHX.

9 \ Bonpock! 415 NOBTOPEHUA 1 3a-p.-a_a_iflﬁ

1. Mo kakoMy NPUHUUNY UCTOPUID 3eMNU ABNAT Ha 3pbl 1 Nepuoabl?
2. Korga BO3HWKNW NEePBbie XUBbie OpraHn3mbl?

3. Kakue opraHuambl Xnnuv B NpOTEPO30UCKYIO 3py?

4. HazoBuTe KpynHenwue 3BONI0UMOHHbIE COBLITUS TOro nepuoaa.
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o | NMoaymante

1. Moyemy oBpasoBaHune KneTkamMu KONoHui BUonornyecku BelrogHo?
2. Benepcteue Kakoro cobbiTusi NPOU30LN0 pasgeneHne X1UBoro Mmpa Ha pac-
TUTENbHbIN 1 XKUBOTHBIA?

9 l PaGoTa c KOMMNbIOTEPOM

ObpartuTecs k gucky. M3y4uTe matepuan ypoka v BoiNONHWTE NPeaioXeHHble
3apaHus.

17. XusHb B naneo3oiickyio apy

Bcnomnure!

® [Tcuaogpumot ® Xeowu ® I1naynet ® [lanopomuukoobpasmsie

¢ l'onocemernovie pacmenun ® Cemernnoe pasmHoOMeHUe

®* Pomoeoii annapam xeamamenbHo20 muna ® ITapHbie niasHuKu
* Ynenucmonozue ® Kucmenepwie pulobL ® J[goakodviuiaujue pulobl
® JIyuenepwie puibbl ® Cmezoyeganvt ® Penmuauu

B Hauase maseo30icKo# aphl (3pBI APEeBHEH KU3HHU) pacTeHus Hace-
JSI0T B OCHOBHOM MOp#, HO cnycersa 150—170 MuH JeT nogBasgioTcd
nepBble Ha3eMHBIEe paCTeHUA — ncusogumet (puc. 49), saaumaronime
IPOMEKYTOUYHOE ITOJIOKEeHUE MeXK /1Y BOJIOPOCIAME U HA3EMHBIMHU CO-

Puc. 49. [NepBoe HazemHoe
pacteHue — ncunoduT.

[na aTux pacTeHun xapakrep-
Ha cnabas puddeperunposka
Ha TKaHW 1 OpraHsb
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cypucTeiMu pacteHuAMH. [Iecunodurer yixe umenn ciaaboguddepen-
IIMPOBaHHBIE TKAHH, CIIOCOOHBIE K IIPOBEAEHNIO BOALI X OPraHUYECKUX
BEIIIECTB, ¥ MOTJIM YKPEILIATHCH B IIOUBE, XOTA HACTOAIMe KOPHH (KaK
M HacTOAIHEe MoGeru) y HUX elne oTrcyTcTrBoBanu. Takme pacTeHHs
MOTIVIM CYIIIECTBOBATEH TOJBKO BO BJIAYKHOM KJIMMAaTe, IPH YCTAHOBJIE-
HUM 3aCyLIJIMBLIX YCJIOBHUH ncuiaoduTel ucuesnu. OQHAKO OHHA AU
HauaJso 60Jee IPUCIIOCOOIEHHBIM Ha3eMHBIM PACTEHUSIM.

JlanpHelillad 9BOJIONNA PAaCTeHWI HA CyIIe IJa B HAIIPDABJIIEHUHU
pacuJIeHeHUS Tejla Ha BereTaTUBHBIE OPTraHbl 1 TKAHU, COBEPIIIEHCT-
BOBAHUSA COCYAMCTOM cucTeMbl (0OecrieunBalonieil 6b1cTpoe nepeaBu-
JKeHue BoAbI Ha 60abn1yio BeicoTy). IIIHpoKo pacnpocTpaHATCs CIIo-
POBBIE pacTeHus (XBOIIH, IJIAYHEL, HAIIOPOTHUKOBHUIHBIE).

Eie Gosibliero pasBUTHUA HaseMHasa PACTHUTEJIbHOCTD JOCTUTAET B
KAMEHHOY20LbHOM nepuode, XapaKTePU3YIOIIEeMCH BIAXKHBIM U Tell-
JIBIM KJMMAaTOM Ha MPOTsKeHuu Bcero roxa. [lossiaarorca rosoce-
MEeHHBI€ PACTEHWHA, NPOUBOIIENINEe OT CEMEHHBLIX ITallOPOTHUKOB.
Ilepexox k ceMeHHOMY PasMHOYKEHHWIO JaJl PACTEHUSIM MHOTO IIpe-
UMYIIECTB: 3apOALIII B CEMEHH Temephb 3alllhIleH oT Hebiaarompu-
ATHBIX VCJOBHM 000JouKaMu 1 obeclieueH nuiieil. ¥ dacTu rojoce-
MEeHHBIX (XBOMHBIX ) IIPOIIECC II0JOBOI'0 PA3SMHOMKEHU A ViKe He CBA3aH
¢ Bogoi. OnplieHne y TOJIOCEMEHHBIX OCYIIIECTBIISAETCA BETPOM, a ce-
MeHa cHaOyKeHBbl IPUCIOCOOIeHUAMI 418 PACIPOCTPaHeHNA XKUBOT-
HBIMH. Bece 3T0 cr1ocoOCTBOBAIO PaCCeIeHUI0 CeMEeHHEBIX pacTeHHH.
Kpynssble criopoBble pacTeHUs BBIMMPAIOT B CIEAVIOLIEM — TNepM-
ckom — nepuode (npumepuo 300—350 MuH JeT Hasaz) B CBA3H CO
3HAYUTEJBLHBIM UCCYIIeHUEM U IOX0JOLaHAeM KJIUMarTa.

JHUBOTHBIN MUD B ITaJI€030MCKYI0 3Py Pa3BUBAJICSA YPE3BBIYANHO
OypHO ¥ OBLI IIpeacTaBiieH OOJBIIAM KOJMYECTBOM Pa3HOOOPA3HBIX
¢opwm. [IeiraOro pacnsera JOCTUTIA JKU3Hb B MOPaAX. B camom Haua-
Je 2ToH 9psI (570 MJaH JIeT Hasaj) yiKe CyIecTBOBAJM BCe OCHOBHEIE
THIBI }JKUBOTHBIX, KPOME XOPAOBBIX. ['yOKM, KOPaJJbl, UTJIOKOMKHE,
MOJLIIOCKH, TPOMaHbIEe XHUIIHbIe PAKOCKOPIHNOHBl — BOT HEIIOJHBIN
nepeuyeHb obuTaTE el MOpPEei TOrO BpeMeHH.

B nanbHeeM IpogosiKaaochk COBEPIIEHCTBOBAHMUE U CIIEeIINAIN3a-
1[M I OCHOBHBIX TUIIOB. B reojiorudeckux OTJI0KeHUAX 00HADYKEeHbI 0C-
TATKU »KUBOTHBIX, UMEBIINX BHYTPEHHUU OCEBOU CKeJeT, — Decuelio-
CTHBIX ITO3BOHOYHBIX, OTHAJEHHBIMY MIOTOMKAMU KOTOPBIX SBIIAIOTCHA
COBPEMEHHBbIe MUHOTYA M MUKCHUHBI. VX kabepHble Iyru B X0Je Hajb-
HEWIIel 9BOJIIOIUY IMPEeBPATUIIMCH B YEJIOCTH, YCaKeHHbIe 3y0amHu.
Mabeprasi MycKryJiaTypa mpeodpasoBajiach B YETIOCTHYIO U TTOABA3BIY-
Hy10. Tak, Ha OCHOBE CYIIIECTBYIOIIUX CTPYKTYP, CHYIKUBIIUX OIIOPOH
OPraHoOB AbIXaHNS, — BO3HUK POTOBOH almapar XBaTaTeJIbHOr'0 THIIA.
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Kpynuwtit apomop@pos — nosasjeHue x8amameibHozo pomosozo
annapama — 6bL36QAJ Nnepecmpoilky 6ceil OpeaHU3aAUUL NO380HOY-
Hbtx. BoaMoKHOCTDL BBRIOMPATH ITHUINY CIIOCOOCTBOBaJIA YJIAYYIIEHUIO
OpPHEHTAIIUH B IIPOCTPaHCTBE IIYTEM COBEPIIEHCTBOBaAHHUA OPraHOB
qyBcTB. [IepBhIe YeJIF0CTHOPOTHIE He UMeIU NVIAaBHUKOB U IlepeJiBura-
JUCh B BOJle, 3MeeIrogobHo nsBuBasick. OQHaKO 3TOT c11ocob nepeasu-
JKEHUS MPU HeoOXOAUMOCTH MMOMMATh ABMIKYIIYIOCA A0OBIUY OKa3aJl-
ca HeadekTuBHBIM. IloaToMy npuobpean ocoboe 3HaAUYEHKEe KO HbIe
cKJIafKM. B Imporecce 3BOJIOIUY OIIpeJleJIeHHbIe YYaCTKU 9THUX CKJla-
JIOK pa3BUBAJINCh ¥ JIAJIV HAYAJIO IIaBHUKaM, IapPHBIM U HellapHbIM.
C yBeimueHHEM PadMepoB CKJIa0K ToTpeboBajIcHd CKeleT I UX VK-
pemenusi. CKesleT BOBHUK B BH/JIe PAJla XPAIIEBHIX (3aTeM KOCTHBIX)
ayueit. OueHb BAKHO, UTO XPAIIEBbIe JYUYU OKa3aJIMCh CBA3aHHBIMU
MeXK1y co00if MJIACTUHKOM, TAHYIIEeNCA Mo KOKell BJ0JIb OCHOBAHU A
naapauKoB. OHa gaja HayaJo noscy KoHeuHocrteil (puc. 50). Takum
o6pasoM, CKJIAJAKX IIPeBPATHJINCH B NapHble IPyAHBIE U OPIOIIHbIE
IUVIABHUKHW, CPEIHAS YaCTh CKJAIKUA PeyIIpoOBaIach.

TlosBIeHNe MAapPHBIX KOHEYHOCTEH — ILJIABHUKOB — CJeAYIONINi
KpYHHBIN apoMopdo03 B 9BOJIOIMH II03BOHOUYHBIX.

HUrak, uenrocTHOPOTHIE ITIO3BOHOYHBIE IIPHOOpeNI XBaTaTeIbHBIN
POTOBOM anmmapaTr ¥ KOHeUYHOCTHU. B cBoell 9BOJIOLMU OHU pasfieiin-
JIUCH Ha XPALIEBBIX ¥ KOCTHBIX PHIO,

BHyTpEeHHMA
ckeneT nnae-
HUKa
(yBENWYEHO)

Ckener nepenHein
KOHEeYHOCTW cTeroue cbana

MNneyeeoii NOAC U NNABHUK
KMCTENepoii Poibb

Puc. 50. CkeneTt napHOro nnaBHWKa KNCTENepoi puibbl 1 NepeaHein KOHEHHOCTH
crerouedana: 1 — anemeHT, FOMONOTMYHbIA NNEYEBON KOCTU, 2 — INIEMEHT, FTOMOJI0-
MMYHBIA NYYEBOI KOCTKU, 3 — 3NEMEHT, TOMOSIOTUYHLIA NOKTEBOK KOCTU, 4—B6 — KOCTH
3anacTed, 7 — danaHri nansues
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B cepenuHe naneo30iCKOi 9pBI HA CYLIY BMECTE C IePBBIMH Ha3eM-
HBIMH PACTEHUAMHU — INCUJOMUTAMU BBIMLIN IIepBbIe AbIIIalie BO3-
AYXOM XHUBOTHBIE — WJIEeHUCTOHOTHe (mayKkoobpasnsie). B Bogoemax
IPOAOJIKAIOCH OypHOE Pa3BUTHE HU3IINX NO3BOHOYHBIX. [Ipeamoa-
raeTcs, 4YTO HO3BOHOYHBIE BO3HUKJIHM B MEJIKHUX IIPECHOBOAHBIX BOJIO-
eMax ¥ JIMIIb 3aTeM [IepPeceInJINCh B MOPSH.

Korza sarem Ha 3eMiie yCTAaHOBHJICA 3aCYILIMBLINA KJIMMAT, II03BO-
HOYHBbIe ObLIIM NpEeACTABJIEHBbI TPEMs IPYHIIAMH: ABOSKOABIIIAIIIMMH,
JIydeliepbIMM U KUCTeepbIMH pbi0aMu. B 310 ke BpeMs IOABUIINCH Ha-
CeKOMBIe — KopMoBas 6asa 1y1a Oy AyIIUX Ha3eMHbIX II03BOHOYHBIX.

Yro0bI NOHATH AAJBHEHIIYIO 9BOJIOIAI0 PbI0, HEOOXOAMMO TIpea-
CTaBUTh KJIMMATHYECKHE YCIOBUA B degoHCcKOM nepuode. Boabinas
yacTh cymu Oblna GessxkusHeHHO nycrerHei. ITo Geperam mpecHo-
BOJHBIX BOJOEMOB B I'VCTBIX 3apOCJIAX pacTeHUil o0MTald KOoJbua-
Thle UEePBH, UjeHHcTOHOrMe. KiuMar cyxoi, ¢ peskuMHu KoJgebaHusa-
MH TeMIIepaTyphbl B TeY€HHE CYTOK MU 10 Ce30HaM. ¥ POBEHb BOJEHI B
pPeKax ¥ BOJIoeMax 4acTo MeHsAIcA. MHOr1e BOZOeMbI OJTHOCTHIO BhI-
chIXasu, 3uMoil npoMepasasu. BogHas pacTUTEIbHOCTH IIPHU II€PeCH-
XaHHUH BOJ0eMOB rudjia, HaKaIlJIuBaJIUCh PACTUTEIbHEBIE ocTaTKU. Ha
WX pasjoyKeHne pacxoJgoBalicsad KUCJIOPOJ, PACTBOPEeHHEIH B Boje. Bee
3TO CO3]aBaJIO OYeHb HeOJIaronpuATHYIO cpeay 11 peid. B aTux ycio-
BHAX UX MOTJIO CIIACTH TOJIBKO ABIXaHUe aTMOC(HEepHBIM BO3YXOM.

Kucmenepuvie poiObt 65111 BOAHBIMY MXUBOTHBIMH, HO MOTJIH JIBI-
IaTh arMoc(epHBIM BO3AYXOM C MOMOMIILI0 NPUMUTHBHBIX JIETKHX,
IIpe/ICTaBJIABIIHNX COO0H BLINAYNBAHUA CTEHKHA KUIIKH.

Takum o6pa3oM, BOSHUKHOBEHUE JErKUX MOYKHO pacCMaTpPHUBATh
Kak UAMoafanTanuio K HeJOCTaTKy Kucaopoaa B Boge. Ilpu mepecsr-
XaHUHU BOJOEMOB V YKUBOTHBIX OBLJIO BA IIYTH CIIACEHUA: 3apbIBaHUE
B MJI MJIM MUTPALUA B TIoucKax BoAsl. [1o nepBoMy nmyTH nmouwnu 0804-
Kodblwauwiue polbbl, CTPOEHUE KOTOPHIX ITIOUTH HE HBMEHUJIOCH CO Bpe-
MEeHU AeBOHA; OHU U ceiyac 0OMTAIOT B MEJIKHUX IIePechiXalolnX BOJ0-
emax Adpuku (puc. 51). 3Tu peIOL NePEeKUBAIOT 3aCYILILINBOE BpeMs
rojia, 3apbIBasiCh B MJI U AbINIa aTMOC(HEePHBIM BO3AYyX0M. JIyuenepvle
pbiObl, UMEBIIWE ILJIABHUKH, MOJAJEPKUBaeMble KOCTHBIMH JIY4aMH,
COXPAHUJIUCH B MOCTOAHHBIX BOJOEMAaX, IMIMPOKO PACIIPOCTPaHHUIIHCh
M ceifuac CcoCTaBJAAIOT CAMBINA DOJIBIIION 10 YHCAY BUAO0B KJIACC T03BO-
HOYHBIX. [IpHCcIOCOGHTHLCA K MKU3HHU HA CYIIe CMOIJIH TOJBKO KHCTe-
nepslie peiObl. X MIAaBHUKH UMeJIN BH/ JOIACTEH, COCTOAIUX HU3 OT-
JIeTbHBIX KOCTel ¢ IPUKPENJIEeHHBIME K HUM MbIIIaMmu (cM. puc. 50).
C nmoMouIbio IJIABHUKOB 3TU KPYIHBIE, OT IOJYTOPA A0 HECKOJbKHX
METPOB B JIJINHY, »KUBOTHBEIE, MOIJIM I10JI3ATh 110 JHY U Jake rmepeou-
paTbcs U3 OJHOTO BojgoeMa B Apyroi. OHU MMeJIH JBe OCHOBHBIE IIpej-
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Puc. 51. OxuBneHvie npoTon-
TEpa NPy NOMELLEHUIN KOKOHA
s Boay. Beepxy cnesa nsobpa-
XEH KOKOH npoTonTepa, BO3-
HUKIOLLWIA NPU NepechIXaHum
sopoeMa

HOCBLIIKHM JIJISI TIepeX0/ia B Ha3eMHYIO Cpely O0UTaHUA: MYyCKYJIHCThIE
KOHEYHOCTH H JIeTKOe. B KOHIIe JeBOHa KUCTellephble p]’::IﬁbI JaJIl Ha4da-
JI0 IEPBBIM 36MHOBOJHBIM JKUBOTHBIM — cmezoyepanam (puc. 52).
s mpucnocoOeHUA K XKU3HU Ha Cylile IoTpedoBalach KOpeHHasd
nepecTpofiKa BCeil OpraHM3aluy KUBOTHBIX. KOHEUHOCTH M3 Ielb-
HO# yIIPYTO# IIJIaCTUHKU ITpeodpasyeTcsa B CUCTEMY PbIUaros ¢ cycTa-
pamu. Haunbosbiras Harpyska najaer Ha MosAcC 3aJHUX KOHeUHOoCTel,
KOTOPBI CTAHOBUTCA 3HAYUTEJIbHO O0Jiee MOITHBIM. KoHeuHOCTH V-
JUHAKOTCSH, 0CODEeHHO 3aJHue. MB}RJIY [MIO3BOHKaMH1 pasBHUBawTCA CyC-
TaBel. 1l0ABIAIOTCA CIe3HbIE HeJle3bl, IIOIBH HBIE BEKH, MbBIIIIIEI,
BTAIMBAIOIIHE I'la3da BHYTPb OpﬁHTbI; BCe 9T0 3alMIinaeT poroBUILY
IJIa3a OT BBICHIXaHWA. BOKOBBIE CerMeHThI MBIIIIIL TYJOBUINA pasie-
J410TCd Ha D0JIBIIOE YHUCIIO0 OTHEeJIBHBIX MBIIIIIL, IIPHKPEIIJIAIOIIUXCH
K pa3HbIM HacTAM CKeJieTa. IIBI’IJRGHHQ II0 CyIIe CBA3aHO C HBOGXO,I[H'
MOCTBIO YBE€JINUYEHUS MOABUIKHOCTHU T'OJIOBbI, BCJIEJCTBUE YEro y Ha-
3EMHBIX ITO3BOHOYHBIX 4Yepell obocobiasgercsa OT KOCTeH ILJIeYeBOT0
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: Mrantckoe
- S CTpeko3onoaobHoe
Hacekomoe

IpesHeiwee NpecMbikaloLeecs —
AMMETPOAOH

[ApesHeiee npecMmeikaoweecs —
npeaok kpokoauna

Neosikoapiwawas peiba

Puc. 52. XK1nBoTHbIE Naneo30Mckon 3pbl

nosca. BObllas NoABHKHOCTh KOHEUHOCTEM COIIPOBOK/1aeTCH OT/e:
JIEHHEeM MBIIIII] IIJI€YeBOT0 1osca OT O0KOBBIX MBIIIIIL TeJIa U CHIbHBIM
pasBUTHEM OPIOMIHBIX MBIIIIII.

Ha nporsaskeHun KameHHOYy20/bH020 nepuoda crerouedaibl Ki-
JIA, TIATAJIUCh U Pa3MHOXKalauch B Boje. OHU BBINOJI3aJIM Ha CYIIY,
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HO He COBepIllajiyu 3HAYUTEJbHBIX Murpamuii. Creronedasns pasje-
JUIKUCE (AUBeprupoBanm) Ha O0JIbIIOEe YUCTIO (POPM — OT KPYITHBIX
PHIOOAAHBIX XMUIMHUKOB 0 MEJKHUX, IUTABIINXCA 0ECIIO3BOHOUYHBI-
mu. Ha cyme y creromedanos He 65110 BparoB u UMeJicsa 0OUIbHBIN
KODM — YepBH, YIEHHUCTOHOTHE, JOCTUraBINe KPYIHBIX PasMepoB
(cm. puc. 52). MHOTME IrPYNNEI 3¢ MHOBOJIHBIX MEPEeXOANIN K KU3HA
Ha CyIlle ¥ BO3BPAIaduch B BOAY TOJILKO JIJIA PA3MHOMKEHUA.

B koHIIE Tae030MCcK0l PBI ITPOUCXOAMUIIO IIOAHATHE CYIIN, a K-

MaT CTAaHOBWJICS CyIlIe U XoJiogHee. AMMUOUM BhIMEDPJIH KaK W3-3a
VXYIIUIEHUA KJIUMATUYIeCKUX YCJIOBUH, TAK U BCJeACTBUE ucTpede-
HUA HOABUKHBIMU XUIMHBIMU PeNTHAUAMH. Ellle B KAMEHHOYTI0JIb-
HOM IIepHOJie NaJIe030MCKO 9pbl cpeau cTeronedaoB BhIAEJIUIACH
Ipynna, ¥MeBIIas XOPOIII0 Pa3BUThIe KOHEUHOCTH U ITOABMMKHYIO CHC-
TEMYy JBYX IIepPBBIX II03BOHKOB. lIpeacraBuresu sToif rpynnel pas-
MHOKaJUCh B BOJie, HO YXOJUJIU II0 Cylile AaJjbire amGuonii, mura-
JUCHh HA3eMHBIMMY JKUBOTHBIMU, 4 3aT€M U pacTeHUAMM. B najbHei-
1meM UMeHHO OT HUX IIPOU30LLIHN PENTHINNA U MIEKOIIUTAIIHE.

Penmuauu (npecmblixarnujuecs) npuodpe HEKOTOPbIE CBOMCTBA,
HO3BOJIMBIIINIE UM OKOHYATEJbHO IOPBATh CBA3H C BONHOU cpenoi
oburaHusi. BHyTpeHHee OILIOZOTBOPEHME W HAKOILJIEHUE YKeJITKa B
AHNEKJIeTKe CHeJaIu BO3MOMKHBIM PAa3MHOYKEHUE U Pas3BUTHE 3apo-
Ablia Ha cyine. OporoBeHue KoKy 1 60Jiee CJI0KHOe CTPOeHHEe TOUKHA
cocoOCTBOBAIM Pe3KOMY YMEHBIIIEHUIO IIOTEPh BOABI OPraHU3MOM H,
KaK CJeJiCTBUE, INUPOKOMY paccesieHui0. Bo3HUKHOBEeHUE I'DYIHON
KJeTKHU obecrieunsio OoJsiee ahHeKTUBHBINA, yeM Yy aM(PUOUii, THUIT IbI-
XaHud — BcackiBaoIuii. OTcyTcTBHE KOHKYPEHIIUA BBI3BAJIO IIIUPO-
KO€e pacIlipocTpaHeHue PEeIITUJINI Ha cyllle ¥ BO3BPaIleHUe HeKOTOPBIX
U3 HUX — UXTHO3aBPOB — B BOJHYVIO CPEY.

9 l Bonpochkl 4ns NOBTOPEHUA i‘a*.'é:a.

Korga nosasunuch nepeblie Ha3zemHble pacteHua? Kak OH1 HadblBanuch U Kakue
OTNNYUTENbHBIE 0COBEHHOCTU UMEnn?

B kakom HanpaseneHuu wna aoAluUnsa pactTeHni Ha cywe?

Kakue 3BONIOUWOHHbIE NPEUMYLLIECTBA A2eT Nepexos PacTeHuii K CeMeHHOMY
pasMHOXeHn?

. OxapakTepuayiTe XMBOTHbLIA MUP Naneo30s.

HazoBunTe apomMopd o3kl B 9BONIOLMIM MO3BOHO4HbIX B Naseosoe.
Kakue ycnoBusi BHelWHen cpefbl 1 0COHBEHHOCTM CTPOEHUA MO3BOHOUYHBLIX XU~
BOTHbIX NOCAYXUNKW NPEANOCHLIIKAMW UX BbIXOAA Ha CyLuy?
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o l Mopymante

1. lNouyeMy 3eMHOBOAHbLIE KAMEHHOYIONBHOIO Nepuoaa AocTurmm GUMoNormyeckoro
npouseTaHna?

2. MoxXHO nun yTBEpPXAaTh, YTO B OCHOBE apomMopd 0308 nexar namoaganraumm —
YacTHbIE MPUCNOCOBNEHNSA K KOHKPETHLIM YCNIOBUSAM BHELLHeNn cpenbl? MNMpuse-
AuTe npumepsl.

b ] ' Pa6GoTa c koMmnbioTEpoOMm

Obparutech K aucky. M3yunte matepuan ypoka v BbiNONHUTE NPeanoXeHHbIe
3apaHung.

18. XusHb B Me3030iCKYI0 3py

Bcriomuure!

¢ [Toxpvitmocemenivie pacmernus ® [[eemok ® [Ieoilnoe onaodomeope-
Hue ® Indocnepm ® JJurnoszaspol ® ITmuyst ®* Maexonumaiowue

¢ Tenaokposrocms ® Kopa 201081020 mo32a ® Ycao6Hble peghaercyl

* 3aboma o nomomcmae

Oxouso 240 mutH JleT Hasa/l HaCTYIIHJIA CIeAVIOmaa, Me3030iUcKas Ipa
pas3sBUTHA YKU3HHA Ha 3eMJie. B 3T0 BpeMs MPOUCXOAWIA HHTEHCUBHBIE
ropoobpasoBaresibHble nponeccel. [logsuaucey ¥Ypana, Tauab-Illaws,
Aunraii. Ha 6osib111eil vacTi 3¢ MHOTO IIapa YCTAHOBUJICH TETLJIBIN K-
Mar, OJIM3KUI K COBpeMEeHHOMY Tponmuueckomy. K KOHITY Me3030#-
CKOM 9pbI 30HA CYXHUX KJIMMATHYECKHUX YCJIOBHH pacCIIMPHUIACH, CO-
KPaTHUJINCH IJIONIa I MOPEA U OKEaHOB.

BriMepsin rurasETCKMAe ManOPOTHUKH, I PeBOBHUIHBIE X BOIIH, TLJIay-
HbI; JOCTHUIJIHA paciBeTa roJioceMeHHbIe H TIOABHUJIIHNCH I[IepBLie IOKPbI-
ToceMeHHble (IBETKOBbIE) PACTEHHUA, IMOCTEIEHHO PACIPOCTpPAHHUB-
IIrecs Ha BCe MATEPUKHU. JTO ObIIO OOYCIOBIEHO PSJLOM UX IIPEHMY-
uiecTs B Oopbbe 3a cylIecTBOBaAHME: MOKPBITOCEMEHHBIE WMMEIT
CHUJIBHO PA3BUTYIO IIPOBOAAIIYIO CHCTEMY, IIBETOK IIPMUBJIEKaeT Hace-
KOMbIX‘OIIbIJIHTe.Heﬁ, qTOo OﬁeCl’Ie‘{HBaET HaJAeKHOCTL [IepeKpecTHOro
ONBIJIEHU S, 3aPOABINI cHabKeH 3anacamMu NHUINH (barogaps IBOWHO-
My OILJIOIOTBOPEHHWI0 Pa3BUBAaeTCA TPUIJIOWIHBIN 3HJIOCIIEPM) U 3a-
UIUIeH 000JIOUKaAMHT U T. 1,
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Jletaowmin xBocTarsiin
awep

WNxTtnoaaep

Porartwiia guHo3asp

Puc. 53. lNpecMbikaowmecs Me3030MCKOA 3pbl

B :XKMBOTHOM MHpe JOCTHUIJIH PACIlBeTa HACEKOMBbIe M PEITHJINH.
Pem‘mmn 3aHAJIH I'OCIIoACTBYIOIIIEee MOJOXKeHne | OBLIM npeacraB-
JeHbl 6oJbIIAM YHcJioM (hopMm (puc. 53). OHM 3aXBaTHIIN BCE CPEbI
obuTaHuA, MOABUJINCEH JajKe JieTalolue siepbl. B KOHIEe Me3030ii-
CKOIl 9pBI cIeUAIN3al A PEIITUINNA TPOA0IKAIACE, OHH AOCTUTJIN
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rpoMaaHbix pazMmepos. Hauamaces nmapaniesibHasa 9BOJIIONASA IIBETKO-
BBIX PACTEHUN M HACEKOMBIX-ONBLIIUTE e,

Meso3solickasi spa 3aBepHIniack HOBEIMH IropoobpasoBaTeibHbIMK
npoueccamu. Bosaukiau Anbsiiel, AHABI, 'mmanan. Hactynuio moxo-
JoaHue, COKPATUJICS apeaJ OKOJOBOJHON pacTuTeabHOCTH. B MOpaAx
BbIMepPJIH MHOrue (popMbl 0eCIO3BOHOYHBIX M MOpcKue Amepsl. Ha
cyiue BbIMEDJIHA paCTHTeJIBHOH}IHBIe, a 3a HUMH — XHIHbIe JUHO3aB-
pol. KpynHabele penTuianu (KPOKOAUIBI) COXPAHUJINUCH JIMIIb B TDOIH-
YyecKoM mosce. BeaencTBue BEIMUPAHUSA XHUINHBIX penTUIAi Hanbo-
Jee NpPUCHOCODIeHHBIMH OKAa3aJIuCh TEILIOKPOBHBIE JKHBOTHBIE —
ITHUIEI 1 MJIEKOIIMATAIOIIHE.

[ITunsr npou30NLINA OT BIIOJAHE ¢(hOPMUPOBAHHBIX PEIITHINNA — ap-
X03aBpOB. BOBHUKHOBEHHE IITHUIL COITPOBOKAATIOCH ITOABIEHNEM KPYII-
HBIX apoMOpP(O30B B UX CTPOEHHUU: OHU YTPATHUJINA OJAHY U3 JABYX AYT
aopThl ¥ NpHOOPEN MOJHYIO NEPETOPOAKY MeKAY IPaBbIM M JeBbIM
JxenyaodkaMmu cepana. [lonHoe pasgeneHue apTepuaJbHONO M BEHO3-
HOI'0O KPpOBOTOKa 06YCJIOBHJIO MaKCHMaJIbHOE HacChbIllleHHe RpOBH KH-
CJIOPOAOM H TellJIOKPOBHOCTL IITHUIL, IIPOIPEeCCUBHO pa3BHUBaJaach U IbI-
XaTeJibHAsl CUCTEMa — MOABHJINCH ryouarsie Jerkue. B ocTaabHBIX
yepTax CBoeil OPraHu3aluu OHHU CXO/HbI C IIPECMBIKAIOIIIUMHACS, 1 UX
WHOT/Ia HA3bIBAIOT «epPHATBIMU PENTHINAMU» . Bece oT/IMUnUTEIbHBIE
0COOEHHOCTH CTPOEHHS IITHI — IEepPbeBOH MOKPOB, NpeobpaloBaHHe
nepeJHUX KOHEUHOCTEe! B KPBLJIIbS, POTOBOH KJIOB, BO3/IVIIIHBIE MEIITKA
U IBOITHOE AbIXaHWe, YKOPOUeHMe 3aJJHEeN KUIITKH, OTCYTCTBUE MOYEBO-
I'0 IIy3bIPS U OJHOTO U3 SUYHUKOB, HATUYHE KUJIA — ABJISIOTCH IIPH-
crocob/IeHUsIMU K IoJIeTy, T. €, HANOoaalTalluaMu.

BosHuKHOBeHHE MJEKOIIUTAIINX KaK KJiacca CBA3aHO ¢ PAIOM
KPYIIHBIX apoMop(030B, PA3BUBIIINXCA Y IIpeAcTaBUTEIeH OIHOTO U3
noakJgaccos pentuanii. K HuM orHOCATCA: oOpasoBaHue BOJOCSIHOTO
HOKPOBA M YeThIPEeXKaMepPHOTO cep/lia, IMoJHoe pasjiejieHrue apTepu-

Puc. 54. OauH 13 apeBHuX npeacrasuTe-
Nen MIeKonUTaloWmXx
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aJIbHOTO ¥ BEHO3HOT'0 KPOBOTOKOB Oj1aroiapsa yrpare OJHOH U3 JBYX
JyT a0PThI, BHYTPUYTPOOHOE Pa3BUTHE IIOTOMCTBA U BCKapMJIMBaHUE
JleTeHbIIel MOJIOKOM. BrIHammMBaHue 3apojbllileil B Teje MaTepu u
3a00Ta O MOTOMCTBE PE3KO IIOBBICUJIM BLIXKHUBAEMOCTh MJIEKOIIUTAIO-
mux. K apomopdosam caeayeT OTHECTH B Pa3BUTHE KOPBI T'OJIOBHOT'O
Mo3ra, o0ycJoBHUBIIIee Ipeobiasadne YCIOBHBIX pediekcoB Haf 6e3-
YCIOBHBIMH ¥ BOBMOKHOCTH IPUCIIOCOOJIEHUA K HEIOCTOAHHBIM yC-
JOBUAM CPeJbl IyTeM M3MeHeHUA IIOBeJJeHn .

MaexkonurapIlie BO3HHUKJHM eIlle B Hayajle Me3030MCKOI 3phl
(puc. 54), HO He MOIVIM KOHKYPHUPOBATH C XUIMHBIMU JHUHO3aBPaAMM,
HHTEHCUBHO UCTPedIAInch UMHA U Ha npoTsxkenuun 100 mux ser 3a-
HAMAaJIU IOAYNHEHHOEe II0JIOMKeHUe.

9 ‘ Bonpocsl ANs NOBTOPEHUS U 3aAaHUsA

1. Korpa nosBunuch UBETKOBbLIE PACTEHUA? YKaXUTE X 3BONOLUOHHLIE NPEenMy-
uecrsa.

2. Kakne apoMopd03bi NPUBENY K BO3HUKHOBEHWIO NMPECMbIKAIOLMXCA?

3. Korga n BcneacTtBue Kakux apomMopdo30B BO3HUKNNU Mnekonutawowme? Kro
Bbin ux Nnpeakammu?

o | NMoaymaite

B Kakoi1 Mepe 3BOJIIOLA XXM3HW Ha 3emne 3aBUCUT OT reoNorMMHY4ecKuX NpoLeccos
1 U3MeHeHuiA knumara? MNpueeauTe NpUMepsbl U3 CoBLITWR ME3030IACKOI 3Pk,

’ | PaGoTta c KOMNbIOTEPOM

Obpatuteck K gucky. NayiuTte matepuan ypoka v BbIMOMHWUTE NPeaoXeHHble
3apaHuna.

19. Xu3sHb B KaiiHO30WCKYIO 3pY

| Bcnomuure!

e Jlednukoswiii nepuod ® Cymuameole mieKonumaoujue
o [1nayenmapuble maexonumaiouiue ® Mamornmot

B mauamne kaiino30ilckoil 3pbl (9PBI HOBOM U3HU) 3aBEPIIUJINCH I'0-
pooOpasoBaTesibHBIE IIPOIECChl, HauaBlIyecs B KoHIe Me3030:. 060~
cobmnmucsy Cpegmsemuoe, Yeproe, Kacnuiickoe u Apanbckoe MOps.
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YecraHoBUJICA POBHBIM TeIiblil KauMar. Ha ceBepe mpeobiananu
XBOMHBIE, HA IOT'eé — PACTUTEJIbHOCTH TEIJIOr0 M YMEPEHHOI'o KJuMa-
ta. Beca EBpona Obl1a HOKpHBITA JIecaMH, COCTOAIIUMU U3 Ayda, bepe-
3bl, COCHBI, KallTaHa U Ap. B Tponukax pociu (puKycsl, JaBpOBEIe,
IrBO3IWYHBbIE, 9BKAJUAIITHI U JIP.

I[IpumepHO 2—3 MJH JieT HasajJ HACTYIIHWJIO OJiefleHeHue 3HaUu-
TeabHOM udacTH 3emau. JleasHON IIOKPOB JOXOAWJI B CPEJIHEM IO
57°c. m., a B oTAebHBIX pailoHax gocturata 40° c. m. TemnonobusBasn
PACTUTEJILHOCTH OTCTYIIHJIA Ha IOT WJIH BhIMEpJia, MOABUAJIACH XO0JIOA0-
ycTOMYMBasA TPaBAHHUCTasd M KYCTAPHHKOBas PaCcTHTEIbHOCThb, Ha
OOJIBIINX TEePPHUTOPHAX JieCa CMEHHUJIMCH CTEIbl0, HOJVIOVCThIHEH H
nycteiHed. 11110 hopMupoBaHHe COBpeMeHHBIX PACTHTENbHBIX CO00-
1IIeCTB.

B Teyenue KallHO30MCKOM 9PHBI IIPOAOJIIKAIOCE PA3BATHE XKUBOTHO-
ro Mupa. ¥BeJH4YHBaJI0Ch MHOrooOpasue HACEeKOMBIX, ITOABJIAJUCH
HOBBI€ BHJIbI IITHUI] ¥ OY€Hb OBICTPO Pa3BUBAJIMCH MJIEKOTHUTAIOIIHE,

Muekonuraoigue 6bIJIM NpeACTABIEHbl TPeMA IIOAKJIACCaMU: Of-
HOMPOXOJHLIMH (VTKOHOC U €XHJIHA), CYMUYaThIM#A M TLJIaleHTaPHBI-
Mu. OZHOIIPOXOAHBIE BOSBHUKJIUA OT 3BEPONOAO0OHBIX PENITUIINIA PaHb-
1€ ¥ He3aBUCHMO OT APYrux Miuekonurawiux. CymMuarsie U IIaleH-
TapHble MJIEKOIMTAIOIUEe NPOUB0ILIN OT O0IIero mnmpeaka B KOHIIE
Me3030JCKOM 9PbI U COCYIIIECTBOBAJIM JI0 Hauaja KaiiHO30¥CKOM 9Pk,
KOT/Ia HACTYIIUJI « B3DBIB» B 9BOJIIOI[MH IJIalleHTAPHBIX, B Pe3yJibTaTe
KOTOPOro OHH BBITECHUJIM CYMUYATHIX ¢ OOJIBIIUHCTBA KOHTHHEHTOB.

Haubojsiee mpuMUTHBHEIMHA OBIIM HACEKOMOSAHbIE MJEKOIHTAIO-
1{1e, OT KOTOPBIX IPOMU3OIILIN IIepPBbie XUIIHbIE U IPpUMAaThI. [[peBHHEe
XHUIHBIE AajJu Hadaylo KonbITHBIM. Okosio 30—40 murH ner Hasaj
MJIEKOIIMTAIOI[ e HAYaJIu 3aBOEBBIBATE MOpe (KuTooOpasHkIe, JIacTo-
"Horue u 21ip.). K cepenmae KaiHO30MCKON 3PBI BCTPEUYATIUCH YiKe BCe
COBpeMeHHBIe ceMeiicTBa muiekonurapiux. Ogea u3 rpynmn obess:
SIH — ABCTPAJIONUTEKH — CTaJIa POJOHAYANBHUIIEH BETBU, BeAyIel
K poxny YesnoBek.

OneneHeHus, NPOUCXOAMBINNE HA MPOTHMKEHHM KalWHO30MCKOMH
9Pl M JOCTUTIIIME MAKCUMAJILHOTO pacupocTpaHeHus okoao 250 Tsic.
JIeT Hasaj, CIocOOCTBOBAHM PasBUTHUIO XOJIOJOYCTOMUYMBOM (hayHBL
Ha Cesepnom Kaskase u B KpsiMy BeTpeuasincs MaMOHTHI, IIIEPCTH:
CThIE HOCOPOTH, CeBePHbBIE OJIEHHU, ITeCIhl, OJAspHbIe KypornaTKku. 00+
pasoBaHue DOJIBLIIUX MACC JIbJla BBI3BAJIO NOHUKEeHUe YPOBHS Mupo-
BOrO OKeaHa. JTO NOHHMIKEeHHEe B PasHble IMePHOJbI COCTABISIO 85—
120 m o cpaBHEHUIO C COBpeMeHHBIM. B peaynabrare 00HaKaaIHCh
matepukoBbie orMenu CesepHoit AMepuxku u CesepHoil EBpasuns #
IOABUJIMCH CYXOIIyTHBIE «MOCTHI», coeguHaBinne CeBepoamepuKan:
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CKHi KOHTHHEHT ¢ EBpasuiickum (Ha MecTe HbIHeITHero Bepuurosa
nponuBa), Bpuranckue octpoBa ¢ Esponoit u T. a. ITo Takum «Moc-
TaM» IPOMCXOAMUJIA MUTPAIUA BUIOB, IpUBeAIIas K (GOpMUPOBAHUIO
coBpeMeHHOM HaM (payHbl MmaTepukoB. MIamenenusa kiumara 1,5—
2 MJTH JIeT Ha3aJ OKasajy pellalnee BIWAHHE Ha 9BOJIOIUAIO TIPe/-
KOB YeJIOBeKa.

9 l Bonpocsl AN NOBTOPEHWUS U 3agaHua

1. YkaxuTe OocHOBHbie pasnuuusa dayHbl 1 Gnopbl Ha 3emne B Me3030NCKYK
M KaNHO30WMCKYIO 3pbl.

2. OxapakTepu3yinte OCHOBHbIE HanpaeNeHUs PasBUTUA PACTEHWIA U XKMBOTHBIX
B KanHo30e,

3. Yem obycnosneHsl konebanua knumara Ha 3emne?

4. Kak Bbl AymaeTe, KakoBO 3Ha4eHWE ONefEeHEHWIA B 3BONIOUNW HA3EMHOW PacTu-
TeNbHOCTN?

5. Kakas rpynna XuBOTHbIX Jana Ha4yano BeTBu, BeAyLLen K 4enoBeky?

o | Nopnymaiite

B Kakoit Mepe 3BONMIOUUA XU3HU Ha 3emMne 3aBUCUT OT reoIOrMYecKkux npouec-
COB 1 nameHerun knumara? lNpuseaunte npumepsl U3 COBLITUIA KAMHO30WCKON
3pbl.

o PaboTa c KOMNBIOTEPOM

ObpartuTeck k AUCKy. M3yunTe marepuan ypoka v BbiNoIHUTE NpeasioXeHHble
3apaHus.

20. NMpoucxoxaeHue yenoeeka

l Bcnomuure!

* Agempanonumexu ® Heandepmaavybl ® KpomarboHybL
* Aumponoaozus ® Ilpamoxoxncderue ® IIpumamot ® l'omuHudbl
® Peup ® Pacwl

OOuIMii 1MJIaH CTPOEHUS ¥ CXOJACTBO MHOTHX UePT OPraHuU3anuy ueio-
BEKa W JKMBOTHBIX, OCOOEHHO MJIEKONHUTAIOINX, OUYeHb JIABHO IPH-
piaexanu saumanmne gogeil. B XVIII 8. K. JInaneir nomecTna uejgose-
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Ka B OTPSAJ IIPUMAaTOB BMeCTe ¢ JieMypoM 1 obesbsanoit. L. B. Jlamapk
CYUTAJ, YTO YeJOBEeK IPOM30IIes OT 00e3bAHONONO0HBIX IIPEIKOB,
IepenrelInX OT Ja3aHbsl 110 IePeBbAM K X0KISHUIO 1o 3eMe. Kpym-
HelmuM co0BITHEM B IOHUMAaHUU NCTOPUY YeJJOBeKa KaK BUIA cTaja
pabora Y. [lapsuna «I[IpoucxorkaeHne 4yeJoBeKa M ITOJOBOA 0TOOD»
(1871).

M3yuenuem nporucxXoK/IeHUS 1 9BOMIOINNHA YeJIOBEKA, IIpollecca 1e-
pexojga oT GMOJOTHYEeCKUX 3aKOHOMEPHOCTeH, KOTOPBIM IIOMYMUHSA-
JIOCH CYII[eCTBOBAHUE €r0 *KUBOTHHIX IIPEAKOB, K 3aKOHOMEPHOCTAM
COIMAIbHBIM, 3aHUMAETCs OTPACJb €CTeCTBO3ZHAHUA — AHMPONOJLO-
2ua (OT rped. aHmMponoc — 4ejlOBeK).

OcHOBHBIE YePTHI CTPOEHUA U OCOOEHHOCTH SMOPUOHATLHOTO Pas-
BUTHUA YeTKO OIpenendAlnT IIOJOXeHHue BHUuaa YenoBex pa3YMHbII‘:I
B Kjacce Maexkonurawiiue, orpsane I[Ipumarsl, mogorpane Yenose-
HOI’IO,H,OﬁHbIe 00e3bLaHEI. BMECTQ C TeM 4YeJIOBeK umMeeT CHEH,PI(])H‘EG‘
CKHe, IIPUCYIIIHNEe TOJIBKO eMY 0CODeHHOCTH: IpAMOXOXXIeHue, MOIITHO
PasBHUTYVI0O MYCKYJIATYPY HHIKHHUX KOHEUHOCTeH, CBOAUYATYIO CTOIY
C CUJILHO PA3BHUTHIM II€PBBIM I1AJIbIIEM, HOABHUKHYIO KMCTh PYKH, I10-
3BOHOYHHMK C YeTHIPbMSA m3rubammu, pPacroJioyKeHue Tasa IIoJ yIJIoM
60° K ropusoHTaNIN, O4eHb 00JBIIION MO3Tr, KPYIIHbIE pa3Mepbl MO3I0-
BOTO M MaJible padMephl JIUIEBOTO Yepella, OMHOKYJIsIpHOe 3peHue, or-
PAaHUYEHHYIO ILJIOJOBUTOCTD, IIJIEUEBOM CYCTaB, HONYCKAIOINUNA JIBU-
JeHUs ¢ pagMaxoM nouTH go 180°, u HeKoTopkle Apyrue. ITu 0cobeH-
HOCTH CTPOEHHSA W (DUBUMOJIOTHH YeJIOBeKa — PEe3yJbTAT 3BOJIOIIUH
€r0 JKMBOTHBIX ITPEIKOB.

IBOJIOIMA MPUMATOB. [I1anieHTapHbIe MIEKOITUTAIOIIe BOSHUK-
JIA B CAMOM KOHIIe Me3030MCKOH 9pbl. OT IPUMUTHUBHBIX HACEKOMOSAM-
HbIX MJIEKONHUTAIOININX B KanHozoe obocodbuscs orpsan Ilpumarsr.
Oxromno 30 MaH JeT Ha3a MOABHJINCH HeDOIbIINE KUBOTHBIE, MKHB-
IIpe Ha AepPeBbAX W HNHUTABIIHECA PACTEHHUAMH W HaceKoMbIMH. VX
YeJI0CTH 1 3Y0bI OBIJIM TAKUMH JKe, KaK y UeJIJOBeKooOpasdHbIxX 00e3h-
AH. Or HUX npowmsomin rubboHbI, OPAHI'yTAaHBI M BBIMEPIIIAE BIIO-
CJIeICTBUU JpeBeCcHble 00e3bAHBI — APUONUTEeKHU. [ puonuTeKu Aanm
TPH BETBU, KOTOPBIE TIOBEJIN K IMMIIaH3€e, TOPUJLIIe U yesioBeRy. IIpo-
UCXOJKJeHIe YyeJJOBeKa OT 00e3bsAH, BeAYIIUX IPeBeCcHbI 00pas »us-
HU, TPeOIIpelesIiIo 0CODEHHOCTH ero CTPOeHUusi, KOTOPbIE€, B CBOIO
ouepe/ib, SBUJINCHh AHATOMUUYECKON OCHOBOM ero CItocOOHOCTH K TPYAY
A JaJbHEeUInel conualbHOM 2BOJTIOIINHA.

B KoHIe KailHO304 HACTYNUJIO moxXosogasue. Tponuueckue u cyb-
TpOoIIMYeCKHe Jjieca OTCTYIIHUIIN Ha T, TIOABUJINCH OﬁLTIHpHI)Ie OTKPBbI-
ThIe MpocTpaHcTBa. JlegHuku, cronsasnive co CkaHAMHABCKUX TOD,
IIPOHUKJIM gajexo Ha or. O0e3baHbl, Iepereaiine K »KU3HU Ha 3eM-
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Jie, cTanu npuciiocabiInBaThCA K HOBBIM CYPOBBIM YCJIOBHAM U BECTH
TaKeNny0 60pe0y 3a cyulecTBoBaEMe. Be3sarmuTHbIe IPOTUB XUIHA-
KOB, HeCIIOCOOHBIE ObICTPO Oerarb — HacCTUTaTh AOOBIYY UM CIIACATH-
¢ OT Bparos, JUIIEHHbIE I'YCTOH LIePCTH, IIOMOTapIleil COXpPaHATh
TEILIO, OHU MOTIJIM BBIXKHUTH TOJBKO OJ1arogaps ctafHOMY 00pa3y xKus-
HH ¥ UCIOJB30BAHUIO OCBOOOIMBIINXCA OT HNEepeIBHIKeHUA PYK. Pe-
MAOIIAM [IIATOM Ha MYTHU OT 00e3bSAHBI K YeJIOBEKY ABUJIOCH NPAMO-
xoxcoerue.

Oxna us rpynn o6esbad 10—12 MurH JieT Hasa jajia HauaJjlo BeTBH,
BeAIyIIeil K 4eJIOBEKY. OTUX »KMUBOTHBIX, MCKOIIaAeMbIe OCTAHKH KOTO-
peix Haiaens! B HOxHON AdpuKe, HagBaau ascmpasonumexamu (0T
aaT. aecmpaauc — 10KHBIN). OHH KHJIH cTajaMH, MMEJIH Maccy
20—50 kr 1 poct 120—150 cM, X0HMJIN HA ABYVX HOTaxX IIPH BBIIIPAM-
JEeHHOM II0JIOKEeHUH Tejia, PYKH ObL1M cBoOOAHEI. B oTiiMune oT Beex
00e3bsAH, OHH MMEJH CXOJHOE C UeJJOBEKOM CTpOeHHe 3y0HOI cucTe-
mei. Macca mosra cocraBasaa 550 r. Ilna samuTsl 1 J0OLIBAHUS ITH-
¥ aBCTPAJIONIUTEKH MOJIb30BAIUCh KAMHAMM, KOCTSIMU KUBOTHBIX,
T. €. IMeJIX XOPOIIYIO ABUNaTeIbHYI0 KOOpAUHALUIO (puc. 55).

Oxroso 2—3 MJIH JeT HAa3aj KUJIM CYIecTBa, CTOSABIINe DIUsKe
K 4eJI0BeKy, ueM aBcTpasionutreku. Macca nx mosra gocruraia 650 r,
OHHM yMmeJsin 00padaThIBaTh I'ajIbKY C IHEJbI U3TOTOBJIEHHUSA OPY/IUM.

Puc. 55. Aectpanonuteku. Uckonaemsie
OCTaHKM 3TUX XKMBOTHbLIX Dbinn obHa-
pyxeHsbl Ha tore Adpukn. s HUX yxe
XapakTepHO NPAMOX0oXaeHue. ABCTpano-
NUTEKW YMENW M3roTOBNATL NpOCTENLLVE
opyaus TPyAa vu3 ranskm
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ITUX 4eJIOBEeKOOOpasHBIX 00e3bsAH OTHECJH K BUAY YesloBeK yme-
JIBIHA. OBOJIIONUA TOMUHH II1JIa B HAIIPABJAEHUH IIPOIPECCHUBHOIO pas-
BUTHA NPAMOXOKAEHH, CIIOCOOHOCTH K TPYAY M COBEPIIEHCTBOBA-
HUA TOJIOBHOTO Mo3ra. [lo-BuaumMoMy, B 9TO e BpeMsA OHH HaydH-
JINCH UCIIOJIB30BATH OTOHB. ECTeCTBEHHBIN OTOOD COXPAaHAJ IPU3HAKH,
CconeMCcTBOBABIIINE PA3BATHIO CTAAHOCTH, T. €. YCUJIEHHIO 00IIeCTBEH-
HOT'O XapaxkTepa NOUCKOB Z00BIYM U 3aIIUThI OT XUITHLIX 3Bepeii, 4To,
B CBOIO OUepe/ib, BJUAJO Ha COBEPILIEHCTBOBaAHNWE PYKH U HA Pa3BUTHE
BBICIIIEH HEPBHOM AeATEeJILHOCTH, CIIOCOOHOCTH K 00ydeHn10. ITO obec-
neuyuso rnodeay obesbAHO0/IeH B 00pb0e 3a cyliecTBOBaHUE U IIPH-
Besto 1,5—2 MJIH JeT HasaJ K IIUPOKOMY paccejieHHuIo ux no Adpu-
ke, Cpegusemuomopsio, OxxHoi, [learpansroit 1 KOro-Bocrounoi
Azun. Ucnons3oBanue OpyaAud Tpyja, CTaAHBIN 00pas »XKU3HU CIIO-
CcOOCTBOBAJH IajbHEUIIIeMY Pa3BUTHAIO MO3Tra H BOBHHKHOBEHUIO PeYH
(puc. 56).

Puc. 56. lNpenkn coBpeMeHHOro YenoBeka: BBEPXY — YenoBek YMensii n 4enosex
NPSMOXOASLLMA, WK BLINPAMAEHHLINA; BHU3Y — HeaHAepTalblibl U KPOMaHboHel,
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Craguu sBosronuu yeaoBera. OIHUM U3 IPU3HAKOB, OTAEJIAIONIAX
4eJ0BeK00Opas3HbIX 00e3bAH OT JI0/Iel, CYATaeTCA Macca Mo3ra, pas-
mas 750 r. UmenHO npu Takoit Mmacce Mo3ra pebeHOK OBJlaJieBaeT pe-
ypio (puc. H5TA).

Peus apeBHUX JII0/iell OblJIa OYEHB IPUMUTHUBHOIM, HO OHA COCTAaB-
JAeT KadecTBEHHOe OTJINYHNE BBICIIEH HEPBHOM HeATEeIbHOCTH YeJio-
BEKa OT BBICIIIE HEPBHOM AeATeNbHOCTH KUBOTHBIX. Ci10BO, 0003HA-
gaplee JedCcTBUA, TPYAOBLIE OIlepaii, IIPeIMeThl, a 3aTeM 1 0606-
mEeHHBIEe TOHATUS, CTAJ0 Ba’KHENIINM CPEeJACTBOM OOILEHHUSA MexKAY
moasmu. Peus cnocob6eTBoBasa 60s1ee ahheKTUBHOMY B3aUMOAEMCT-
BHIO YJIEHOB IIEPBOOBITHOIO CTa/la B TPYAOBLIX IIpoleccax, mepejade
HAaKOILJIEHHOT'O ONLITA OT MOKOJIEHUSA K MOKOoJIeHHI0. B 6opnbe 3a cy-
IIeCTBOBaHMUE IIOJIYYNJIN IIPENMYIIECTBO Te IePBOOLITHBIE CTa]a IPeB-
HUX JIIOJIeH, KOTOPbIe CTAM 3a00TUTHCA O CTAPUKAX U ITOIePKUBATH
ocobeit, caabbix (hU3MYECKU, HO 00JIaJaBUIUX ONBITOM U BLIAEJIAB-
MAXCS CBOMMY YMCTBeHHBIMHM CIIOCOOHOCTAMM.

B nmporecce cTaHOBIIEHUSA YeJIOBEKAa BBIJIEIAIOT TPU CTAAUM: IPEB-
HeHIue JII0AU, ApeBHUe JIAH, COBpeMeHHbIe J11oau (puc. 57B).

CumraioT, 4To dpesHeilluiue A10du TOABUINACE OKOJIO 1 MJIH JIeT Ha-
sazn. MaBecTHO HECKOJIBLKO (DOPM APEBHEHIIINX JIOAEH: TUTEeKaHTPOII,
CHHAHTPOII, T'eli/[e/Ib0ePrCcKuil 4eJIOBEeK U pAA Apyrux. BHermHe oHI
V2Ke IMTOXOAWJIA HA COBPEMEHHOTO 4eJI0BeKa, XOTA OTIHYAJIUCH MOII-
HBIMHY HAJOPOBHBIMH BaJIMKAMH, OTCYTCTBUEM MOA00POJLOYHOTO BHI-
cTynla, HUBKUM M TOKaThIM Jibom. Macca mosra gocrurana 800—
1000 r. Mosr umen foJiee IPUMUTHBHOE CTPOEHUE, YeM Y IO3AHe-
muXx opm. [IpeBHeiIne JIOAU YCHEIIHO OXOTHUJIHUCH HA OYyilBOJIOB,
HOCOPOTOB, oJieHel, nTuil. C IOMONIbIO OTEeCAHHBIX KaMHeH OHU pa3-
JenbIBAIU YOUTHIX MKUBOTHBIX, }XUJIX B OCHOBHOM B ITelllepax U yme-
JIH MCII0JIL30BATH OTOHb.

K dpesrum nwdam (Heandepmanvyam) OTHOCAT IPYNNY JIOAE,
nosiBUuBImIKXCA 0K0J10 200 Thic. seT Hasan. OHU 3aHUMAIOT IIPOMEKY -
TOYHOE IMOJIOJKeHHe MEeKIY NPEeBHeHINNUMH JIIOAbMHA U MEePBBIMH CO-
BpeMeHHBIMH JiloAbMHU. HeaHniepraasibl 66111 O4€Hb HEOAHOPOAHOM
rpynmnoii. Usydermne MHOIOYHMCIEHHBIX CKEJIeTOB ITI0KAa3aJi0, YTO B 9BO-
MUY HeaHJePTAJbIEeB IIPU BCeM pasHoOOpasuu CTPOEHUS MOMKHO
BEIJIEJIUTH HECKOJIbKO JTUHHUM.

OpHa ¥3 rpynn HeaHJepTaJbIleB OTJIMYAJIACh MOLIHBIM (huU3nude-
CKUM PasBUTHEM IIPU CPABHUTEJILHO HeDOJIBIIIOM POCTE, HUBKUM CKO-
IIeHHBIM JJOOM, HUBKUM 3aTBLIIKOM, cJ1a00pa3BUTHIM M0 100PO0UHBIM
BBICTYIIOM, KPDYIHBIMH 3yD0aMu; macca ux moara gocturana 1500 r.
Ilpyrasa rpynma xapakTepmsoBajach 0ojiee TOHKHUMH 4YepTaMu —
MEHBIINMHP HAZOPOBHBIMU BAJMKAMM, BEICOKUM JI00M, Goiee TOHKH-
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MU 4YeJrocTAMH U Oosiee pa3BUTHIM moadbopoakoMm. B obmiem (pmsu-
YeCKOM Pa3BHTHH OHHM 3aMETHO YCTYIIAJIH IIepPBOii IpyIiiie, HO B3aMeH
V HUX 3HAYHUTEJBHO YBeJHYHJICA 00BeM JIOOHBIX J0Jiedl TOJOBHOTO
MO3Ta. ¥ 2TOH I'pYIILl HeaHAepTaJblleB IJIaBHBIM B 60ph0e 3a cyie-
CTBOBAHHE CTAJIO HE YCHJEeHHEe (PM3UUYeCKOro pasBUTHA, 4 Pa3BUTHE
BHYTPHUI'DYINOBBIX CBfA3ed — Ha 0XO0Te, IIPU 3aIllUTe OT Bparos, oT
He0JIarONPUATHBIX NPHUPOAHBIX VCJIOBHUM, T. €. 00'beJHHEeHNE CHUJ OT-
JNedbHbIX 0co0eii. ITOT 3BOJIIOIMOHHEBIN NYTH X IPUBEJ K TOABIEHUIO
40—>50 TeIC. eT Ha3ax Buaa Yenosex pasymuvitic — Homo sapiens.
Hexoropoe Bpems HeaHZePTAJbIlbl U IIEPBLIE COBPEMEHHBIE JIOIA —
KPOMaHBOHILBI — COCYIIIECTBOBAJIH, a4 3aTeM IepBble ObLIX BLITECHE-
HBI BTOPBIMH.

IlepBble cospemernbie N100U — KPOMAHbOHUbL OBLIN BBICOKOTO
pocra (zo 180 cMm) ¢ BeICOKMM JIGOM, 00BEM HX YEePEeNnHOH KOPOOKH
nocturas 1600 cm. CrutonrHo# HAATIA3HUYHBIN BAJTUK OTCYTCTBOBAJ.
KpoMaHbOHIBI BJIafe Il YIeHOPa3AedbHOU Peubio, 0 YeM CBUAETEelb-
CTBYET HaJIUUKe IoAO00POL0YHOIO BEICTYIA.

Xopou1o pasBUThI MO3T, O0LIECTBEHHBII XapaKTep TPy/a IIPUBeJIH
K Pe3KOMY YMEeHBIIIeHHIO 3aBUCUMOCTH YeJIOBEKAa OT BHELIIHEH CpPeJHl,
K IIOABJIEHHUIO a0CTPAKTHOTO MBIILIEHHUA U IIONBITKAM OTPakeHUs OK-
pyIKamwIen AelCTBUTEIBHOCTH B XY/AOKECTBEeHHBIX ofpasax — Ha-
CKaJbHBIX PUCYHKaX, BEIPE3aHHBIX U3 KOCTH (DUIYPKAaX M T. II.

Camka ABCTpanonuTexk
wuMna{se (pexoHCTpyKUMA)

Puc. 57A. lameHeHusa yepe-
na n obbema mo3ara B paay ot
yenoeekoobpasHoin oHe3baHs!
[0 vyenoeeka: obbem yepen-
HOM KOPOOKK yBENUYNBANCS;
MECTO CO4NEHEHWS rON0BLI
W LLen CMeLLanocs rno mepe
BbLINPAMAEHWSA TENA; C Nepe-
XOO0M OT NMUTaHUA PacTUTENb-
HOW NULLEIA KO BCEAAHOCTU
Yenopek BLINPAMACHH.IA BennuynHa 3yboe 1 Yenioctei
(pekoHCTPYKUMS) KpomaHsoHew, yMeEeHbLUuanace
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3BOMIOUNA HEPEMA

(em®)

Puc. 57B. 3BONOUMOHHOE APEeBO NPUMAaTOoB U Henoseka



IBOJION WA YeJIOBeKa BBIIILIa U3-T10/I BeAVIIero KOHTPOJIA OMOIOTH-
yecKHuX (haKTOpPOB M npuodpesa conHanabHbBIH Xxapakrep. OCHOBHEBIE
9TaIlbl CTAHOBJIEHHUA YeJIOBeKa n300paskeHbl Ha pucyHKax 56 u 57.

CoBpeMeHHBII 3TaN IBOJIIOIMH YeJI0OBeKa. Bce coBpeMeHHOe 4esio-
BEYECTBO NPUHAJIIEHKUT K OAHOMY BHAY. HeloBe4eCTBO eJUHO, YTO
IOATBEPIKAaeT OOIHOCTE IPOUCXOMKACHUS, CXOACTBO CTPOCHU A, BO3-
MOKHOCTE OpaKOB MesK1y IIpeACTaBUTENAMM Pa3HBIX pac ¢ Iojyde-
HHEeM IJIOJOBHTOr0 IOTOMCTBA.

Buyrpu Buga Homo sapiens BbIJIEJIAIOT TPHU DOJIbIIIHE PACHI: HET'PO-
UAHYIO (UepHYI0), eBPOIIeOHIHYIO (6es1yi0), MOHTOJIOMIHYIO (FKeaTVIO)
(puc. 58). Karkiaa us HUX AenuTcs Ha MaJible packl. O0I Ml ypoBeHb
(hM3UYEeCKOro ¥ YMCTBEHHOI'O Pa3BUTHUA OJMHAKOB Y JIIOJEeif BceX pac.
Pasnuunsa Mexkay pacaMu CBOAATCA K 0COOEHHOCTAM I[BeTa KOXKH, BO-
Jioc, rias, (popMsbl Hoca, ryd U T. 1. BOBHUKIN 9TH pas3jinuyus B IIPo-
1ecce NpPHUCIOCOOIeHHA YeJIOBeUeCKHMX MONVIAINN K MECTHBIM IIPH-
POAHBIM YCJIOBHAM.

Beaymiyo posab B 9BOJIOIUM YeIOBeYecTBa Ha COBPEMEHHOM JTalle
CTaJd UIpaTh collManbHbIe (PaKTOPhI, OJIHAKO JKHU3HEIAeATEeIbHOCTh
KaskJI0or0 OTHEJILHOTO YeJIOBeKa NMOoJAYMHeHAa OHMOJONMYEeCKHMM 3aKo-
Ham. CoxpaHsieT Bce CBOe 3HaUeHNUE U MYTAIlMOHHBIA IPOIlECC KakK Uc-
TOYHHK I'eHOTHIIHYECKON H3MeHUYNBOCTH. B uaBecTHOI Mepe neicTBy-

Puc. 58. Npeacraeutenn
KpynHbix pac suaa Homo
sapiens: HerpowgHas paca
(BBEpPXY CNnesa) — NUrMeH-
TUpOBaHHasA KoXa, WAPOKUA
Hoc, Bonswwe rybol;
eBponeonaHas paca (ssepxy
cnpasa) — KoxXa He NUrmeH-
TUPOBaHAa, TOHKME YepThbl
nuua; MOHrononaHas paca
(BHW3Y) — yNnnoweHHoe nuuo,
Y3KWUi1 paspes rmas
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er crabusmsupyomnass GopMa ecTeCTBEHHOro 0T00pa, YCTPaHsis Pe3KO
BEIDAsKE€HHBIE OTKJIOHEHHUS OT CpefHel HOPMBEI.

B nponecce conuaabHOM 9BOJIONUH YEJI0BEUYECTBA CO3AAI0TCA BCe
fosee 1 GoJtee BIATONIPHUATHBIE BOSMOKHOCTH JIJIsI PACKPBITUA UHH-
BHAYAJbHOCTH KaXKJA0TO YeJIOBeKa, peajiu3alluy ero JINYHBIX Ka4yecTs.

ObmecTBeHHBIN XapaKTep TPY/ia TO3BOJIXAJ YeJOBEKY BbIIeJIUThCA U3
NPUPOABI, CO3AaTh AJsA cedsa HCKYCCTBEHHYIO cpely OOMTaHuA.

| Bonpocbl ANS NOBTOPEHUNA U 3afaHusa 5

A

2.

HasoBuTe NpU3HaKky YenoBeka, NO3BONAKLWIME OTHECTU ero K NnoATUNYy No3eo-
HOYHbLIX XKMBOTHLIX, KNACCY MAEKONUTALWWX.

Kakne npuaHaku senawoTtca obwmymu Ons 4YenoBeka WM 4enoBekoobpasHbix
06e3baH?

Kakue npuaHaku, passmsaiolMecs y 3apoabllia YenoBeka, YkasbiBatoT Ha ero
XMBOTHOE NpoucxoxaexHune?

Kakwe cTtagum BbIAEnsaioT B NPOLECCe CTAHOBNEHWA YenoBeka kak Bunaa?

. Kakue daktopbl sBUNUCHL BeAyLLMMYK B 3BONIOLMW NEPBbIX COBPEMEHHbIX Nio-

nen?

Korga nosisunuce nepesie COBPeMeHHsle nioan?

Moyemy HeanaepTanbubl ObINWU BbITECHEHB! COBPEMEHHBIMW NIOABMWN — KPO-
MaHboHUAaMKN?

Kakne 0CHOBHbIE pachl BbIASNAOT BHYTPY BUAA HYenoBek pasyMHbIiA?

| Monymanre

B yem 3akno4aloTca oTnyma YenoBeka pasymMHoro 0T ero XUBOTHLIX NPEAKOB
¥ 4em oHu obycnosneHs?

i PaboTa c KOMNBIOTEPOM

O6parutecs kK AUCKy. Mayunte marepuan ypoka 1 BbiNONHUTE NPEANIOKEHHbIE
3apnaHus.






CtpykTypHas
opraHusauus
XXUBbIX OPraHu3mMoB

Ha4ano 6umonornyeckoi 3BoNOLMM CBA3AHO
C nosiBNeHneM Ha 3emne KNeTo4HbIX Gopm
XKU3HU,
OnHokneToYHble OpraHn3Mbl NPEACTaBNSIOT
coboi cyuiecTeyowme oTAenLHO Apyr
OT Aapyra knetku. Teno Bcex
MHOTIOKNETOYHbIX — XMBOTHbIX, PACTEHWUIA
M rpmboB — NOCTPOEHO U3 BONbLLEro Unu
MEHbLLEro Yyucna KneTok, KoTopble ABASI0TCS
cBoero poaa 610kaMu, COCTaBASIOLMMU CIOXHbIN OPraHnaMm.,
HesaBncumo oT Toro, npeacrtasnseT v coboit kneTka LeNnoCTHYIO
CUCTEMY — OTAENbHbIN OpPraHn3m uan COCTaBASET NULLL €ro 4acTb, OHa
HageneHa HabopOM NPU3HAKOB U CBOWMCTB, OBLUMM N5 BCEX KNETOK.
PaccmoTpum noapobHee XuMmU4eckuii CocTas, CTPYKTYPY
“ 0OCOBEHHOCTM XU3HEAENTENbHOCTY 3NEMEHTAPHON €ANHUL! CTPOEHWS
XUBbIX OPraHN3MOB — KNETKN.




\l’nasa

9

XumMunyeckas opraHnsauus KJeTku

B cocraB KaeTKH BXOAUT 0K0JI0 70 XMMHYECKUX 2JIEMEeHTOB,
BCTPEUAIOIIUXCS ¥ B HEXKHUBOH NPHUPOJE, U 9TO — OJHO U3
JIOKAa3aTeJIbCTB OOIIHOCTH }KMBOU M HEIKUBOM npupoabl. Oj1-
HAKO COOTHOINEHHE XUMHUYECKUX B3JIEMEeHTOB B YKUBOU U He-
YKHUBOI MaTepuH pasjanuyHo. B 3aBUCHMOCTH OT cOleprKaHusd
B KMBOM OPTaHU3Me XUMHUYECKUE 3JIeMeHTHI ITOAPas3ieasaoT
Ha HEeCKOJILKO I'PYIIII.

Oxoso 98% wmacesl KJIeTKH 00pasyioT 4yeThipe 3JIeMeH-
Ta: BOAOPOMI, KHCJOPOJ, yrjepoja u asor. VX Ha3sIBaWOT
MAKPoOIIeMeHMamMiL. ITO TJAaBHbIe KOMIOHEHThI BCEX Op-
raHMyecKux coeauHeHuit. Bmecre ¢ cepoit m (hochopom,
ABJASAIONIUMHUCH HEOOXOJAUMBIMHM KOMIIOHEHTaAMH MOJEKYJI
OMOJIOrHUeCcKUX IMOJUMEpPOB (OT rped. noiuc — MHOT0, Meé-
poc — 4acTh) — OEJKOB ¥ HYKJEMHOBBIX KUCJOT, UX YACTO
Ha3bLIBAIOT OUOIIeMeHMaAMUL.

B mMeHBIINX KOJHUYECTBAX B COCTAB KJIETKH, KPOMe VIIO-
MAHYTBIX (hocdhopa U cepsl, BXOAAT IIECTh 2JIEMEHTOB: Ka-
Ju#, HATPUH, KaIbI A, MArHui, skejes3o u xJjop. Kamaeri
M3 HAX BBINOJIHIAET B KJIeTKe BasKHYI0 hyvHKOHK. Hampn-
mep, Na, K u Cl obecrieunBaT NPOHUIIAEMOCTh KJIETOUHBIX
MeMOpaH JAJisi PasJMYHBIX BEIIEeCTB ¥ IIPOBeJeHUe UMITYJIbca
110 HepBHOMY BoJIoKHY. Ca u P yuacTByoT B hopMHUpPOBaAHHUHA
KOCTHOH TKaHH, OT HUX 3aBHUCHT NMPOYHOCTL KocTu. Kpome
Toro, Ca — oaua U3 (hakToOpoB, OT KOTOPBIX 3aBHUCHUT HOP-
MaJbHAs CBEPTHIBAEMOCTH KPoBHU. Hlee30 BXOJAUT B COCTAB
reMorjobuHa — GeJKa 9PUTPOIMTOB, VUACTBYIOIIErO B IIe-
peHoce KHCJI0pOoAa OT Jerkux K Tkanam. Haxowmen, Mg B
KJIeTKAX PACTeHUN BKJIOUYEH B XJIOPO(PUJITT — IIUTMEHT, yua-
CTBYIOIIHUI B POTOCHHTE3€E, 4 V }KUBOTHBIX BXOJHUT B COCTAB
OMONIOrHYeCKUX KaTaJu3aToOpoB — (PepMeHTOB, YCKOPSAI-
X OMOXMMHUYECKHe TIPeBpalieHus .

Bce ocranpHbIe 2j1eMeHTHI (IIMHK, MeAb, MO, OTOpP, KO-
danbT, Maprasen, MoaubaeH, 60p U Ap.) coAepRATCA B KJIeT-
Ke B OUeHb MaJbIX KoJimyecTBax. O0Iui X BKJIA/ B ee Mac-
cy — Bcero 0,02% . Iloaromy mx Ha3bIBAIOT MUKPOIJLEMEH-
mamu. QJHAKO ¥ OHHM UMEIOT KU3HeHHO BajsKHOe 3HAUeHHe,
MukpoajieMeHTbl BXOAAT B cocTaB (DePMEHTOB, BUTAMHUHOB
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¥ rOPMOHOB — BelllecTB, 00aaronux 60JIbIo0i 6nosoruue-
CKOM aKTHUBHOCTBIO. Tak, HEJIOCTATOK HOJa, BXOASAIIEro B
COCTAB TOPMOHA IMIUTOBUJIHON >Kejie3bl THPOKCHUHA, IPHUBO-
JUT K YMEeHBIIIeHUI0 ero o6pasdoBaHus, T. €. K THITO(QYHKITUN
JKeJie3bl M B Pe3yJjbTaTe — K pa3dBUTHIO 3abosieanud. [luak
BXOJIUT B cocTaB psaaa (hepMeHTOB, TOPMOHA IMOMKeJTya04-
HOM 3KeJie3bl — MHCYJIMHA; OH YCHJIMBAET aKTHBHOCTD I10JIO-
BBIX TOPMOHOB. KobaibT — HEOOXOAMMbIH KOMIIOHEHT BUTAa-
MuHa B,,, y9acTByIOIero B npoieccax CHHTe3a HyKJIeHMHO"
BBIX KUCJIOT.

21. Heopranuyeckue BewiecTsa,
BXOASILLUE B COCTAB KNEeTKM

I Bcnomuurte!

¢ [Torsaprocms mosekyn® Bodopodnvie céasu® Kosanrenmmubie c6a3u
¢ Kamaauzamopul

Boga. Camoe pacnpocTpaHeHHOE HeOPraHUYeCcKoe COeIJUHEeHNe B U~
BBIX opraiuaMax — Bojia. Ee copep:xanue KoJiebiieTcs B IMIMPOKUX
nmpejgesiax: B KJaeTKax sManu 3yo6oB oxoso 10% Boabl, a B KJIeTKax
pasBuBaoIerocsa sapoaeimnia — dosee 90% . B epegaemM B MHOTOKJIe-
TOYHOM OpTaHu3Me Boja cocTaBiisieT okoao 80% macesl Tesa.

Pousie BOABI B KJIETKEe OYeHb BeauKa. 1A }KUBBIX OPTAHU3MORB 3TO
He TOJBKO HeODXOAMMBIA KOMIOHEHT COCTABIAIIINX UX KJIETOK, HO
3a4acTyIO ellle U cpeja odbuTanmns.

DyHKIIMHY BOJIBI BO MHOTOM OIIPeeISI0TCS ee XUMUUYeCKUMHU U (Pu-
3UYECKUMHM CBOMCTBAMHM. JTH CBOMCTBA CBSA3aHbI IJIABHBIM 00pasoMm
¢ MaJBIMH pasMepaM¥ MOJIEKYJ BOJABI M UX NOJAAPHOCMbIO, & TaAKKe
crtocoOHOCTHLIO COEIUHATHLCA APYT € APYTIOM BOJOPOJIHBIMU CBA3AMH.

IMox MoJsAPHOCTHIO MOAPA3yMEBAIOT HEPABHOMEDHOE pacIipejiesie-
HHe 3apAI0B B MOJIEKYJIEe. y MOJIEKYJIBI BOJOBI OIWH KOHEl HeceT He-
00JBIIION MOJIOMKUTENBHBIHN 3apA, a APYroit — orpunareabHsrii. Ta-
KVIO MOJIEKYJIY HAa3bIBAIOT dunoiem. Bosee sjileKTpooTpUIiaTe ILHBIIA
aTOM KHCJIOPOJA NPUTATHUBAET JJEKTPOHBI BOJAOPOJHBIX ATOMOB —
BOBHHKAET 3JIEKTPOCTATHYECKOE B3aUMOJIEHCTBIE, MOJEKYJIbI BOJbI
Kak OyaTo ckJenBawTes (puc. 59). 9Th B3anmozeiicTBus, 6osee cia-
Oble, ueM MOHHBIE CBA3H, HA3bIBAIOT BONOPOJAHLIMY cBA3AMHU. Boma —
NIPeBOCXOIHBINA PACTBOPHUTEJIb JJisA TOJSPHBIX BeIeCTB, YUACTBYIO-
IIUX B OOMeHHBIX ITpoleccax.
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Puc. 59. Cxema ob6pazosaHns ceazen
MexXay OTAeNbHbIMW AUNONAMW BOAbI

B kauecrBe pacrBopurens Boaa obecneuymBaeT KaK IPUTOK Be-
II[eCTB B KJIETKY, TAK U yJaJleHUe U3 Hee IIPOJAYVKTOB KU3HeAeaTeb
HOCTH, MOCKOJIBKY OOJIBIIMHCTBO XUMHUYECKUX COEJUHEHUH MOIKET
IIPOHUKHYTH Yepe3 HaAPYKHYIO KJIeTOYHYIO MeMOpaHy TOJIBKO B pac-
TBOPEHHOM BHUJE.

He menee Ba’kHa ¥ YHCTO XUMHUYECKAas poJib BOAEL. [1o/ neiicTBreM
HEKOTOPBHIX KaTaJIu3aToOpPoOB — (DEPMEHTOB — OHA& BCTYNAEeT B peak-
UM 2u0poaU3a, IPU KOTOPHIX K CBOOOAHBLIM BaJIEHTHOCTAM Pasjiny-
HBIX MOJeKysa npucoeguHsaoTca rpynnsl OH™ unu H' Boabl. B pe-
3yJjbTaTte 00pa3ylOTCA HOBbIE BEIlleCTBAa C HOBBIMH CBOMCTBAMH.

Bona obsnasaer xopomiei TenJIONPOBOAHOCTEIO U OOIBIION TEIIo-
€MKOCTbIO, [I03TOMY TeMIlepaTypa BHYTPH KJIIETKHA OCTAETCSH HEU3MeH-
HOI MK ee KoJieDaHUSA OKa3bIBAIOTCA 3HAYNTEJIbHO MEHBIIIUMHU, YeM
B OKPYJKalolllel KJIeTKY cpefe.

Munepaasasie coau. Bosbliasa 4acTh HEOPraHWYECKHUX BEIecTB
KJeTKU HAaXOAUTCA B BUJle coJlell — Jinb0 B MOHHOM COCTOSHNH, JIH00
B BU/JIe TBepA0il HepacTBOpuMoOil conu. Cpean nepBbIX O0JbIIIOE 3HA
yenue nmeroT karnousl K, Na*, Ca?*, koropsie 06ecrieynBaroT TAKoe.
BajkKHelllee CBONCTBO JKMBBIX OPraHM3MOB, KaK pas3/ipa’kKMMOCTb.
B TKaHAX MHOTOKJIETOYHBIX KHBOTHBIX KaJbIMHA BXOJMUT B COCTAB
MEeKKJIETOYHOI'O «IleMeHTa» , 00YCJIOBJINBAIOIIEro CIeIJIeHIe KIeTOK
MeK Ay coD0i U yIOpAAOUeHHOE UX PACIIOJIOKEeHUe B TKaHAX.

OT KOHIEHTpPA MU CoJieil BHYTPU KJIETKH 3aBUCAT ee OydepHbE
cBoiicTBa. Bygeprocmpio Ha3bIBAKOT CIIOCOOHOCTH KJIETKHU IOAAEePHKA"
BaTh CJa00IIEeJOUHYIO PEAKIIHIO CBOET0 COAEPIKUMOr0 HA ITOCTOSHHOM
ypoBHe. BHyTpH KieTKH Oy(hepHOCTL o0ecnednuBaeTCs I'JIaBHBIM
pasom anuonamu H,PO,; u HPO% . Bo BHEKJIETOYHOM KUAKOCTH 4 B
KpoBu poss 6ydepa urpaior H,CO; un HCO;. AHMOHBI c1a0BIX KHCIO!
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U cnabple IMeJIOUN CBA3BIBAIOT MOHBI BOAOPOJA Y THAPOKCUJI-MOHBI
(OH"), bmaropaps uemMy peakliusi BHYTPH KJIETKH, T. €. BesimunHa pH,
IPAKTHYECKHN He MeHAeTCH.

OcroBHast macca Ca u P ucnoab3yercs A NOCTPOEHHUA KOCTHOM
TKaHH B BIJIe ABOMHBIX YIVIEKUCIBIX B (DOCHOPHOKHCIBIX COJIeH ¢ 00-
meit popmysoit CaCO, « nCay(PO,),. OHM BXOAAT TaKKe B COCTAB pa-
KOBHWH MOJIJIIOCKOB, of0ecriedynBas IPOYHOCTH 3TUX 00pasoBaHMil.

0 ‘ Bonpochkl gong NOBTOPEHWUS U 3aaHnA

1. Kakue xvMun4eckue anemMeHTbl COCTaBnsaioT BOoNbLUYIO YaCTb MACCh! KINEeTKn?

2. Yo takoe mukpoanemenTol? MNMpuseauTe npuMepbl U OxapakTepuayinTte nx buo-
NorvyeckKoe 3Ha4eHue.

3. Kakosbl 0cOHEHHOCTU NPOCTPaHCTBEHHOM OPraHn3aLny MoNekybl BoAbl, 00y-
cnosnueawLme ee Buonoruyeckoe sHaveHune?

4, Kakue MUHepansHbie COnu BXOAAT B COCTAB XMBbIX OPraHnamos?

5. Kakue Beulectsa obycnosnueaioT BydepHbie CBORCTBA KNeTKn?

o | Mopnymanre

Mo4vemy xu3Hb Ha HalLen NnaHeTe 3apoannacb UMEHHO B BOOHOW cpene?

3 | PaGoTa c KOMNbIOTEPOM

OBpatutech kK aucky. M3ysuTte marepuan ypoka v BbINOAHUTE NPELNOXeHHbIe
3anaHud.

22. OpraHuuyeckue BelLecTBa,
BXOASLLME B COCTAB KJIEeTKM

Bcnomuure!

® Onpedenenue Husnu no Inzeavcy ® Onpedenernue Hu3HU
no Boavkenwmetny ® ITonumepor ® PepmenmoL® Anmumena
® Anmuzenwvt® ITonucaxapudvt ® Hykieurnosvie Kuciomol

¢ Buonozuveckan unpopmayus

OpraanyecKue cCOeIUHEeHUA cOCTaBAAIOT B cpeiHeM 20—30% macesl
KJIeTKHU KMBOro opraamaMa. K HUM OTHOCATCA OHOJIOrMYECKUe I10-
auMepbl — OeNKM, HYKJEUMHOBbIE KHUCJOTHI M YIJVIEBOABI, a TaKiKe
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Puc. 60. Cxema yknagku
nonuNenTUaHoOW uenu
g HBenkosoi Mmonekyne

JKUPBL B pAA HeOOJBNINX MOJEKYJ — IOPMOHBI, IUIMEHThI, aMHHO-
KHCJIOTHI, IIPOCThIE caxXapa, HYKJeOTUAbL U T. A. PazHblie THUIBI KJe-
TOK COJlep’KaT pa3Hble KOJIMUecTBa OpraHnvYecKux coeguHeHni. Taxk,
B pacTHUTENbHBIX KJeTKaX npeobsaajgarT yraesoasl. Haobopor, Gein-
KOB OoJibIlle B KHUBOTHOH KJIeTKe, yeM B pactutesibHO# (40—50%
nporus 20—35%).

Kaxxnaa rpynna opraHMyeCKUX BeIIeCTB B KJeETKe JI00ro Tuma
BBITIOJIHAET CXO/JHbIe DYHKIIUH.

Beaxu. Cpeau oprannuecKUX BEHIECTB KJIEGTKH OeJKN 3aHUMAOT
IIepBoO€e MecTO KaK 10 KOJHNYeCTBY, TAK U I10 3HAUEHHIO. JTO BBICOKO-
MOJIEKYJIIDHBIE IOJUMEpHbIe COeJUHEHUs, MOHOMEPOM KOTOPBIX
CJY’KaT aMHHOKHUCJIOTEI. B oprainaMe 4ejioBeKa BCTpedaeTcs 5 MJIH
THUIOB 0eJIKOBBIX MOJIEKYJI, OTIMUYAKIINXCA He TOJBKO APYT OT ApPY-
ra, HO ¥ oT OeJIKOB APYTHUX OpraHu3MoB. Takoe pa3Hoobpasue obecne-
YMBaeTCs coYeTaHueM Bcero Juinb 20 pasHbIX AMUHOKHCJIOT, COCTaB-
JIAIOIUX HECKOJIBKO COTeH, a MHOI/la ¥ Thica4 KomOuHammit. Hanpu-
mep, u3 20 ocTaTKOB aMUHOKHCJIOT TEOPeTHUYECKH MOXHO COCTABUTH
0Ko0J10 2+ 108 BapuanTOB GEJKOBBIX MOJIEKYJI, PA3IUUYAIOIUXCH 110~
PAAKOM YepeOBAHUA aMUHOKHUCIIOT, a 3HAYUT, B (DOPMOIi, U CBOMCT-
Bamu. MosiekyJibl 6€JIKOB MOTYT OBITH CIMPAJIEBUAHBIMHA, CKJIAaA49a-
THIMH WJIN H1apooOpasusiMu (puc. 60).

DyHKI UK 0eJIKOB B KJIETKe upe3BbluaiitHo MHOroobpasasl. OnHa n3
BAXKHEUIIIUX — cmpoumenvHas (cmpykmypHasi) Qyrryus: 0eKkn
y4acTBYIOT B 00pa3oBaHMM BCEX KJETOYHBIX MeMOpaH M OpPraHoOMI0B
KJIETKH, a TaKyKe BHEKJIEeTOYHBIX CTPYKTYP.

HMcknounTenbHO BarkHOE 3HaUEHHUE UMeeT KamaJiumuiecKas poib
oenkoB. Bee (pepMmeHTBI — BeljecTBa 0€JIKOBOI NPUPOABI, OHU YCKO-
PAIT XUMUYECKHEe PeaKkIiy, MPOTeKawIilie B KJIeTKe, B JIeCATKH
U COTHHU THICAY Pas.
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Heuzamenvhas YHKUUS >KUBBIX OPraHuU3MOB obecreyuBaeTcs
CIeUaIbHBIMHA COKPATUTEIbHBEIMHU OeJIKaMu. ITH OJIKH YUYACTBYIOT
BO BCeX BHaX JABHIKEHHS, K KOTOPLIM CIIOCOOHBI KJIETKH ¥ OPraHu3-
Mbl: 0Opa3oBaHHUe IICeBJAONOANI, MepIlaHue PeCHUYEeK U OMeHne KIy-
THKOB Y IPOCTENINHNX, COKPAIlEHWe MBIIII] Y MHOIOKJIETOUYHbBIX KH-
BOTHBIX, ABHKEHHE JIUCTHEB Y PACTEHHUH H Ip.

Tpancnopmuasn pyrHKyus 6€TKOB 3aKJIIOUYAETCA B IPUCOEIMHEHN T
XUMHUUYECKHUX 2JIEMEHTOB (HarpuMep, KUCJI0PoAa) Hiiu O6MOJIOTHYEeCKH
AKTUBHBIX BeIlleCcTB (FTOPMOHOB) U IIePeHOCe UX K Pa3JIMIHBIM TKAHAM
1 OpraHam TeJia.

Bawumuasn pyHrkyus. Ilpy mocTynJIeHUA B OPraHU3M 4YYIKEepoJa-
HBIX 0EJIKOB MJIM MUKPOOPraHU3MOB B 0eJIbIX KPOBAHBIX TEJbIAX —
JeiikomuTax — obpaayioTes ocoosie Oenkn — aHTATea. OHU CBA3bI-
BAlOT M 00e3BpeKUBAIOT HECBOHCTBEHHBIE OPraHU3MYy BellecTBa (aH-
THTEHBI).

Benkwn ciay:kar u OAHUM U3 MCTOYHUKOB 9HEPIrHH B KJIeTKe, T. €.
BBITIOJIHAIOT dHepzemuydeckylo Gynkryuio. Ilpn nmoanom paciiensie-
Huu 1 r Genka Beigensercs 17,6 kI[»x anepruu.

¥YraeBoaswl. YTIIeBOAbl, HJIHN caXapuibl, — OpPraHUYecKHue BellecT-
Ba ¢ obmeir popmynoi C,(H,0), . ¥ GonpmuHCTBa yriIeBOJOB YHCIIO
MOJIEKYJI BOJIBI BJIBOE NIPEBhIIIaeT KOJUYECTBO ATOMOB yriepojaa, Imo-
TOMY OHH ¥ OBLIM Ha3BaHbI YIJIEBOJAMH.

B :xuBOTHOM KJIeTKe yriieBOAOB coaepskuTcsa Becero 1—2% , mHOTAA
5% , B paCTUTEJIbHBIX JKe KJIeTKax UX cofeprKaHne B HEKOTOPBIX CJIy-
gaax pocrturaer 90% cyxoir maccesl (KayOHU Kaprodens, ceMeHa
HT.[O.).

YraeBoabl NOAPa3meaATCS HA MOHOCAXaPH (bl ¥ IMOJUCAXAaPUIbI.
Mouocaxapudst — 3T0 mpocThie caxapa. VI3 Hux Hambosee Ba*KHEBI
III0Ko3a, GPyKTOo3a M rajaxkrosa. [JIIOKo3a COAEp:KUTCSA B KPOBH
(0,1—0,12%). Pu6osa n nesoxcupudo3a BXOAAT B COCTAB HYKJIEHHO-
BBIX KHMCJIOT.

CoenuneHusi, coepKalye IBa MOHOCAXaPHUIHBIX OCTATKA, HA3BI-
BalT ducaxapudamu — 3TO MajabTO3a, JJaKkTOo3a 1 caxapo3sa. Caxapo-
3a (TPOCTHHKOBBIN caxap) HauboJjee pacIIpocTpaHeHa B PAaCTeHHUSAX.
B ee cocTaB BX0oaAT ri10oKo3a 1 QpPyKTO3a.

CrokHBIE yrJIeBOakl, 00pa3oBaHHBIE OCTATKAMHM MHOTHX MOHOCA-
Xapu0B, Ha3bIBaIOT noaucaxapudamu. MoHOMEPOM TaAKUX MOJHACA-
Xapu/a0B, KaK KpaxmaJi, INIMKOIeH, [eJIJII0J03a, ABJIAeTCs IJI0K03a.

YrieBoAbl BHIIIOJHAKT JBE€ OCHOBHbIE QYHKIMHU: CMPOUMELbHYIO
U 3Hepzemuyieckyio. Hanpumep, nesojo3a odpasyer CTeHKH pacTu-
TeJbHBIX KJIETOK; CIOKHBIN IMOJUCaXapug XUTHH — IJIaBHBII CTPYK-
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TYPHBIII KOMIOOHEHT HApYXHOTO cKeJjeTa uyjaeHucToHOruxX. Crpom-
TeJbHYI0 (DYHKIIUIO XUTHH BBEINIOJIHAET U ¥ TpUbOB.

YriaeBoAsl HIPAIOT POJIb OCHOBHOTO MCTOYHMKA 9HEPIUH B KIIETKE.
B nporecce oxkucaenuss 1 r yrieBosoB ocBoboxxaaerca 17,6 rIlx
sHepruu. Kpaxmas y pacTeHHH U I'IMKOreH Y JKMBOTHBIX, OTKJIAAbI-
BasiCh B KJIETKaX, CJAYKaT pe3epBOM ITHIIN U SHEPTUH.

JInnmuasi. HepacTBopuMEIe B BOJie OpraHUUeCKUe BelleCcTBa Ha3bl-
BAIOT JIMITAAAMHU. ITO IPYIIIA COeITUHeHUH, OTIHYAIONIUXCA O0IBIITNM
pasrHoobpasuem.

Camble pacripocTpaHeHHBIe U3 JIUITU/I0B, BCTPEUAKIINXCA B IIPHUPO-
e, — Heumpaabrble Hupbl. IX TPUHATO IeJIUTH HA JKUPLI ¥ MacJja B
3aBUCUMOCTH OT TOI'0, ocTawTesa Jiu oHu TBepAbiMu 1mpu 20 °C (sxupsI)
WJIM MMEIOT IIPH 9TOM TeMIepaType KUAKYIO KOHCHUCTeHIIUIO (MacJia).

OcHoBHasA PYHKIUA YKUPOB — CJIIYIKUTH IHEPZEMUYECKUM pe3ep-
syapom. KanopuifHOCTh JUITHUIOB BhIIIE d9HEPIeTUUYECKOU IEeHHOCTH
yraesoaos. B xoge pacnienienus 1 r xupos go CO, n H,0 ocBo60ox-
naeres 38,9 kl»x saepruu. ComeprkaHue JKuUpa B KJIeTKe Kojedaercsa
B npegenax 5—15% oT Macchl cyXoro BemniecTBa. B KieTKax >KHPO-
BOM TKaHM KOJHUUYECTBO »Kupa sosdpacraer 10 90% . B opranusme »xu-
BOTHBIX, BIAJAIOIUX B CHAYKY, HAKalJHBaeTcda H30BITOK KUpA,
y IIO3BOHOYHBIX *KHBOTHBIX KHUP OTKJIabIBA€TCA ellle U 10 KOoMKel —
B TAK Ha3blBaeMOMU IOJKOXKHOH KJIeTYaTKe, I'Zie OH CAYIKHUT JJIA Tell-
gounzonasanuni. OHUM U3 IPOAYKTOB OKUCII€HUA YKUPOB ABJIAETCSH BO-
Jaa. dra MeTaboJMYecKas BOJa OYeHb BajKHa JJIA 00uTaTe el MyCThIHb.
Tak, *KUp, KOTOPBIM 3alloJIHeH ropd BepOJoja, CIYKHUT B IEPBYIO
oyepe]b HE UICTOYHUKOM SHEPTHH (KaK 4acTo OMIMO0YHO I10JIaraloT),
a UCTOYHHMKOM BOJIbI.

OueHb BayKHYIO POJb JJIA XKUBBIX OPraHU3MOB UI'paioT (ochou-
MBI, ABJIAINMECA KOMIOHEHTaMH MeMOpaH, T. €. BBIITOJHAIOI{He
cmpoumenbHyo QYHKUUIO.

W3 munugoB MOKHO OTMETHTh TaK’Ke BOCK, KOTOPBIA HCIIOJIb3yeT-
Ccsd YV pacTeHHMH M JKMBOTHBLIX B KaueCcTBe BOAOOTTAJKHMBAIOIEro I0-
KpbITHA. VI3 BocKa myenbl cTpoAaT coThl. IIIMpoKo npeacTaBiieHE B
JKUBOTHOM M PACTHUTEJILHOM MHUPE CTEPOUABI — 3TO JKEeJYHbIe KHUCJIO0-
ThI ¥ X COJIN, TTIOJIOBbI€ TOPMOHEBI, BUTAMUH D, X0JIecTepos, TOPMOHBI
KOPbI HAANIOYEYHUKOB U T. . OHU BBINTOJHAIOT PAJA Ba’KHBIX OGMOXH-
MUYECKUX U (PU3NONOTUYECKAX (DYHKITUHN.

JInnuael, cBsA3aHHbIe ¢ OesTKaMu, 00pPa3yIOT JUNIONPOTENAbl, BbI-
MOJTHAIOIAE MPAHCNOPMHYI0 U cmpoumeibHylo Gyakuuu. [ouko-
JUNNALI 00pasyIoTceAa B pe3yibrare COeJMHEeHUA JUITU/0B ¢ YIJIeBoja-
Mu. JIMKOIHIIMIHEIE MOJEKYJIBI MOJAPHBI, OHU PACIIOJIOXKEHB! Ha
MMOBEPXHOCTU HAPYIKHON KJIETOUHON MeMOPAHBI KUBOTHBIX KJIETOK.
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HyxkaenHoBbIe KHCJAOTHI. 3HAUEHNE HYKJIEHHOBBIX KACJIOT B KJIeT-
Ke OYeHb BeJHMKO. Biaromaps ocoOO€eHHOCTAM CBOEro XMMHYECKOTro
CTPOEHMSI OHU XPAHAT, IePEHOCAT U MePeaioT 110 HACJIeCTBY A0Uep-
HUAM KJeTKaM nH(QOPMAIIUIO O CTPYKTYPe 6 JIKOBBIX MOJIEKYJI, KOTO-
pbleé CHHTE3UPYIOTCA B KAXKJI0U TKAHY Ha ONIpeJleJIeHHOM dTare HHAN-
BHAYaJIbHOI'O PA3BUTHS. BOJBIIMHCTBO CBOMCTB U IPU3HAKOB KJIETOK
00yCJI0BJIEHO DeJIKaMU, MO3TOMY MOHSATHO, YTO CTAOMIIBHOCTE HYK-
JIEMHOBBIX KHCJIOT — BasKHeMIllee yCJIOBHe HOPMAJIbHON KU3He esd-
TeTbHOCTH KJETOK U IeJIbIX OPraHu3MoB. JI100ble H3MeHeHusA CTpoe-
HUA HYKJEMHOBBIX KHMCJIOT BJIEKYT 3a cO00# M3MEeHEeHUs CTPYKTYPhI
KJIETOK WJIH aKTUBHOCTH (PUBUOJOTMUYECKHUX IIPOIECCOB B HUX, BIUASA
TAaKUM 00pa3oM Ha KU3HECIIOCOOHOCTH OpraHu3Ma.

CTPYKTYpPY HYKJEWHOBBIX KHCJIOT YCTAHOBUJIMU B 1953 r. amepu-
KaHcKkui omosor [I»k. YorcoH u aHrynuiickuii pusuk @. Kpuk. Usy-
YeHHEe ee HMeeT UCKJIOYHATEbHO BayKHOe 3Ha4YeHHUe AJIsA TOHUMaHusA
MexaHM3Ma HacjeJOBaHU#A NIPU3HAKOB Y OPraHM3MOB U 3aKOHOMED-
HocTell QYHKIIMOHUPOBAHUA KaK OT/AEJbHBIX KJIE€TOK, TaK M KJIETOU-
HBIX CHCTeM — TKaHeil u OpraHoB.

HykienHOBBIE KMCJIOThHI — 3TO HNOJMMEPbI, IOCTPOEHHbIE M3 OT-
POMHOI'0 YMCJIa MOHOMEPHBIX €IMHHI], Ha3blBaeMbIX HYK.J1eomuoa-
MU.

PasznuuaioT aBa THOa HYKJIEUMHOBBIX KHCJIOT. J[e30Kcupubonyi-
aeurosasn kucaoma (/IHK) — ABynenodedyHbIil IOJUMEDP C OUYEHb
0OJBION MOJIEKYJISIPHOM Maccoil. B oIHY MOJIeKyJIy MOTYT BXOJAHUTH
108 u 6oree nykaeornios (puc. 61). JIHK =Hecer B cebe 3akoampoBan-

H o] C B docdopHbIX CuN
uensx B OCHOBaHWAX

Puc. 61. Cxema ctpoeHus monexkynsl JHK
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HYI0 HHGOPMAIIHIO 0 TOCJIeL0BATEILHOCTH AMUHOKMCIOT B OeJIKax,
CHHTE3UPYEMBIX KJIETKOMH, 1 00J1aaeT crnoco0HOCTHIO K BOCIIPOU3Be-
JIeHHIO.

Pubonyrxaeunosas kucaioma (PHK), B ornnuue or JJTHK, 6b1Baer
B OOJBIIIMHCTBE cJIyuaeB oJHoIennoueuHoi. CylmecTByeT HECKOJIBKO
sunoB PHK: ungopmayuounwvie (uPHK), mpancnopmusie (mPHK)
u pubocoma.nvrbie (pPHRK). OHM pa3nuyaiTcs M0 CTPYKTYpe, BeJiu-
YHUHE MOJIEKYJI, PACTIOJIOKEHHIO B KJIeTKe U BHINTOJHAEMBIM (DyHKIH-
M.

&) | BONPOCH ANS NOBTOPEHMS M 3aAaHNs

. Kakwe opraHuyeckue BeuecTea BXOOAT B COCTaB KNeTku?

M3 Kakmx NPOCTbIX OPraHNYeCcKnX COeaNHEeHN COCTOAT Benkn?
Yro Takoe nenTnabI?

Kakwne dpyHkunm 6enkos Bam M3BECTHbLI?

. Kakune xumuyeckue coegvHeHus HasbiBaloT yrnesoaammn?
Kakoit npocToi yrnesop, CNnyxxuT MOHOMEPOM Kpaxmana, ruukoreHa, uennio-
nosui?

o0 s ON=

7. Nepeuuncnure pyHkuMn yrnesonos. Kakue knetkn Hanbonee Borarel yrnesoaa-
Mn?
8. Yro takoe nunuabl? ONUWKTE NX XMMUYECKWNIA COCTaB.
9. Kakue dyHKUMK BbINOMHAT NMNuabi? B Kakux KNeTkax u TKaHax ux 0CoBeHHo
MHOro?
10. OTtkypna B opraHuame bepertcs metabonuyeckas soga?
11. Y70 TAKOE HYKNEMHOBLIE KMCNOTBI? Kakme TUMbl HYKNENHOBLIX KUCNOT Bbl 3HaeTe?
12. Kakue npocTbie opraHMyeckmMe CoOeMHEHUS CNYXaT 3/1eMEeHTapPHOW COCTaBHOM
4acCTbIO HYKNEWHOBbIX KNCNOT?

o I Mopymante

Kakue ocobeHHOCTV CTpOeHUs atoma yrnepoaa o6ycnasnnsaroT ero Ko4eByio
posb 8 GOPMUPOBAHUM MOJIEKYST OPraHUYECKUX BELLLECTB?

b | \ Pa6oTa c KOMNbIOTEPOM

ObpaTtuTecs K AMCKY. M3y4nTe marepuan ypoka v BbiNONHWUTE NMPeanoXeHHble
3apaHus.
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|1'naaa

,1 0 OOMeH BellecTB u npeodbpa3oBaHue
3HEeprum B KneTke

Ins nmoamepKaHus KU3HEAEATEJILHOCTH KJIETOK B HUX He-
NPEepLIBHO MAYT MPOIECcCHl DMOJIOTMYECKOro CHHTe3a, WJIN
ouocunTesa. C moMomso (epMEHTOB U3 IIPOCTHEIX HU3KOMO-
JIEKYJISIDHBIX BEIIeCTB 00pa3yioTCs CJOIKHBIE BBICOKOMO-
JIEKYJIAPHBIE COeUHEHUS: N3 AMUHOKHMCJIOT CUHTe3NPYIOTCSH
fesKku, M3 MOHOCAXAPHUAOB — CJIOKHBIE YIJIeBOAbI. A30-
THCTBLIE OCHOBAHMUS BKJIIOYAIOTCH B COCTAB HYKJIEOTH/IOB,
U3 KOTOPBIX GOPMHUPYIOTCHA HYKJIEMHOBbBIE KMCI0ThI. PasHo-
obpasHble JUINALI BOBHUKAIOT ITyTeM XUMUYECKHUX IIpeBpa-
IMeHU CpaBHUTEJIBHO TIPOCTHIX BEIECTB, HNCTOYHUKOM
KOTOPBIX CJIYKUT OCTATOK YKCYCHOW KHCJIOTHI — alleTar.
Tak o0OpasyooTcs KUpPHBIE KUCJIOTHI, OTJIMYAIIAecd APYyr
OT Zpyra 4McJIOM aToOMOB yriiepojaa B mojiekyye. CoequHs-
sICh C TJIMIEPUHOM, OHH 00PasyiOT U3BECTHLIE HAM JKUPHI U
Macja. B KOHeYHOM cueTe CTPYKTYpa BCeX OPraHuYecKHX
MOJIEKYJI, CUHTE3 KOTOPBIX OCYIIECTBJSETCS C MOMOILbLIO
(epmeHTOB, OIpeesieTcs COBOKYITHOCTHIO NeHOB AaHHOMI
KJIEeTKY — 2eHOMUNOM.

CuHTe3MpOBAHHBIE BEIleCTBA MCIIOJIL3VIOTCHA B IIpollecce
pocTa /i1 TOCTPOeHU I KJIETOK ¥ UX OPTaHOMUIOB U JIJISA 3aMe-
HbI U3PACXOM0BAHHBIX WJIH Pa3pYINEeHHBIX MOJIeKyJI. Bee pe-
aKIUU CUHTEe3a UAYT C IOIJIoHIeHueM saHepruu. B xoe peak-
LA pacnajga, HaobopoT, IHEPTUS BhIAEJIAEeTCH.

2 2. NnacTuueckuii oomeH. BuocuHTes 6enkos

| Benomuure!

* Amunorxucaomeor ® Hyxaneomudst ® Pubocombr ® I'enemuyeckuil Kod

* PHEK o JHK

COBOKYITHOCTh peakiuii OMOJIOrMYeCcKOT0 CUHTe3a Ha3bIBAIOT /id-
cmuyeckum oomenom (miu accumuaayueir). Hazpanue JanHOro Buja
obMeHa OTpa)KaeT ero CyH{HOCTh: U3 IPOCTHIX BEIECTB, IOCTYIIAI0-
IHUX B KJETKY U3BHEe, 00pasyloTCs BelecTBa KJIETKH.
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Paccmorpum ofHY 13 BajKHEHIIUX (JOPM IJIACTUYECKOro oOMeHa —
omocuHTes OenkoB. Kak ysKe oTMeuasoch, Bce MHOroobopasmwe Hx
CBOMCTB B KOHEYHOM CUETe Omnpejessercs MOCJel0BATeIbLHOCTHIO
AMHHOKHMCJIOT B DOJHIEeNTHAHON enu. MHOMXecTBO 0TOOpPaHHBIX 9BO-
JTIOIMEell YHUKAJIbHBIX COYETAHWH aMHHOKHCJIOT BOCHPOU3BOAUTCH
IIyTeM CHHTe3a HYKJeMHOBBIX KHUCJOT C HOCJIEeL0BaTeIbHOCTHIO a30-
THCTHIX OCHOBAHUU, COOTBETCTBYIOIIEH MOCIeA0BATEJIbHOCTH aMUHO-
KHcJ0T B Oenkax. Kax 1ol aMMHOKHCIIOTE B NOJUIIeNTHAHOMH 1enoy-
ke B mosekyJye JIHK cooTBeTcTByeT KOMOMHAIIUA U3 TPEX HYKJICOTH-
JI0B — mpunJjien. 3Ta 3aBUCUMOCTH MEXKAY TPUILJIeTaAMU OCHOBaHUIM
M AMMHOKMCJIOTAMH HAa3bIBACTCH 2eHemuyeckum kodom. B rakou Ko
BXOAHUT 64 pasHBIX TPHUILIETA — BO3MOXKHBIE COUETAHHA TPeX H3 4e-
ThIPEX a30TUCTHIX OCHOBAHMIA.

Hexkoropble aMMHOKUCIOTEI KOAUPYIOTCA HECKOJBbKHUMHU TPHUILIE-
ramu. Takas u3bbimouHocms Koda MOBBIIIAET HALEKHOCTH Nepeiadyn
reHeTudecKoil nH(popmanuu. CnyualiHasg 3aMeHa TPeThero HyKJeo-
THZA B 9TUX TPHUILIETaX HUKAK He OTPA3UTCA Ha CTPYKTYpPe CUHTEe3U-
pvemoro 6enka. B kammoit moseryae JIHK, cocrositneid 13 MUJIINO-
HOB HYKJIEOTH/IHBIX IIAp, 3aNUcaHa HH(MOPMAIU O TIOCJIe/IOBATEIbHO-
CTH AMHHOKHCJIOT B COTHAX pasnuuHbIX OenkoB. Kaxum obGpasom
yuactok mosekyJibl JIHK, Hecyniniit maEpopMaIinio o CTpyKType 0/1HO-
ro 6es1ka, OTTpaAaHUYMUBAETCH OT APYrux yyacTkoB? CyliecTBYIOT TPH-
IJIeThI, KOTOPBIE «3allyCKAaIOT» CHHTE3 MOJHHYKJIEOTHTHONA NeNnoYKH,
M TPHUILIETHI, KOTOPBIE HPeKPAaIllaloT CUHTES, T. €. CHVIKAT «3HaAKaMH
NpEenAHAHU A » .

OaHO M3 OCHOBHBIX CBOMCTB Kojia — ero cneyugpuirocms. Onue
TPHILIET BCETJIa COOTBETCTBYET 0iHOM amuHoKucaore. Kox yruesepca-
JleH JIJIS1 BCeTO JXUBOTO — OT MHKPOOPTAaHU3MOB 0 YeJOBEeKa.

Jlns Toro 4T00BI CHHTE3WpOBaJCH 0eJIoK, HH(POPMAILHA O ITIOCIe/10-
BaTeJIbHOCTH aMHUHOKHCJIOT B €ro CTPYKTYPe J0JI3KHa ObITh JOCTaBJIe-
Ha K pubocoMaM — OpraHoMgaM KJIeTKH, OCYLIeCTBIAOIINM CHHTE3
oexnka. las aroro Ha opgHOM U3 neneu moaekyasl JTHK cunaresupyer-
csa opHoInenouyeunasa mosiekyaa PHE, nmociemoBaTeibHOCTH HYKJIEO0-
THA0B KOTOPO TOYHO COOTBETCTBYET (KOMNJieMeHmapHa) 1nociaeno-
BATEJIbHOCTH HYKJIEOTHIOB MATPHILBI — MOJHUHYKJIEOTHIHON I
IHEK. Tak obpasyercsa unpopmanuonHaa PHK (uPHK), koropas 3a-
TeM HepeMeIlaeTcsAa B UTOILIa3My KiaeTKH (puc. 62).

B nuronnasme k onHomy n3 KoHIoB nPHK npukpensisaiores cyos-
eUHUIBLI pubOCOMBI 1 HAUMHAETCS CHHTe3 nmojaunentuga. Pubocoma
nepemeniaercs no mosexkyiae uPHK ne niasHoO, a mpepbsIBHCTO, TPH-
et 3a rpuiierom (puc. 63).
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Puc. 62. Cxema 6rocuHTesa benka

ITo mepe nepemeresus pubocomsl 110 MosiekyJsae nPHK k nmosmmmnern-
THAHOM IeM0YKe OJHA 3a APYTOH NPUCTPANBAaIOTCA AMUHOKHUCIIOTHI, CO-
orsetcrryoniue Tpurieram nPHE. Tounoe cooTBeTcTBHE aMUHOKUCIIO-
ol KOAy Tpuiiera uPHK ob6ecneunBaerca tpancnopraoit PHE. 1na
KayK[a0M aMUHOKHCIOTEL cymiecTByeT cBosa TPHEK, ogua u3 Tpumnieros
KOTOpPO# KOMILIEMEHTapeH cTporo omupeaereHaomy tpuruiery nPHEK.
TouHO Tak Ke KayKg0o¥ aMUHOKHCIIOTE COOTBETCTBYET CBOH (DepMeEeHT,
npucoenuusamuit ee K TPHE. ITocse 3aBepurenus cuHTe3a MOJIUATIEN-
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PuGocoma

WPHK
A CuHTeanpyemas
nonunenTuaHas uenb
B
B

=i ‘.:I
r OrpenuBiascs
pubocoma
Puc. 63. CuHTes nonunentuaHoi :g g"}
uenu Ha pubocome:
A, B, B, I' — nocneanosarensHble MONHOCTBIO CUHTE3UPOBAHHERA =
CTaauuv TpaHcnauun NoMMNENTUAHas Lenb s

e
i g Y
>

THAHAaSA [[eNoYKa OT/AessAeTcs OT MaTpullbl — mMosiekyiasl HPHEK. Moue-
kyaa nPHK Mo:xeTr HCIIONIB30BaThCA AJIA CHHTE3a IOJUNeNTHI0B MHO-
rOKpaTHO, KaKk U pubocoma. B 1mesom npomece nepesojia nHpopManun,
3aKJIIOUEHHOU B mocjeoBarenbHocTH HyKJIeoTunoB B JIHK, B mocaeno-
BATEJILHOCTE AMHUHOKHUCIIOT B DeJIKe IIOKAa3aH Ha pucyHKe 62.

Onucaname cuHTe3a 0€JIKOB JaHO 3/1eCh OUeHb yIpolnenHo. Ha ca-
MOM JeJie 3TOT IIPOIEeCC YPe3BbIYAWHO CJ0YKEeH U CBA3aH C YY4aCTHEM
MHOTHUX (DEPMEHTOB U 3aTPaTOi OOJBIIOTO KOJUYECTBA d9HEPTUH.

IlopasuTesibHasA CJIOKHOCTH CHCTEMbI OMOCHHTE3a M €e BBICOKAaA
9HEeProeMKOCTh 00eCIedynBaT BBICOKYIO TOYHOCTh M YIIOPAJAOUYEH-
HOCTH CHHTE34 IIOJHIIeIITH/IOB,

9 | Bonpocel Ans NOBTOPEHUA U 3aNaHUA

1. [aite onpepeneHme acCuMnnaumnm.
2. HaszoBuTe OCHOBHbLIE CBOMCTBA FrEHETUHECKOrD KOAA W NOSICHUTE UX 3Ha4YeHue,
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3. Y10 Takoe KOMMNNEMEHTAPHOCTL?
4. Toe cuHTe3npYoTCa pPUOOHYKNIEMHOBLIE KUCNOThI?
5. Tne npowucxoouT cuHTes benka?

0 | Mopymaiite

Mouyemy BruocrHTes Benka cHMTaT OAHON N3 BAXKHENLLMX HOPM NNacTUYeCKo-
ro obmexa?

° | PaGoTa c KOMNbIOTEPOM

OGpatvteck k aucky. Mayuute marepuan ypoka 1 BoINOMHUTE NPeaNoXeHHbIe
3apaHng.

24. BHepreTnyeckuii oo6meH. Cnocobbl NnUTaHUN

| Bcnomuure!

¢ Bposcerue ® [Jotxarnue ® Humpuguyupyrowue 6axmepuu
®» Pomocurmes ® Xemocurnmes ® Pomompout ® Xemompoghui
® Mumoxondpuu

IIpomeccom, MPOTHBOMOJOMKHBIM CHHTE3Y, ABJISAETCH OUCCUMUILA-
yus — COBOKYITHOCTH peaKnui pacmienienusa. IIpm pacmennernuu
BBICOKOMOJIEKYISPHBIX COeAMHEHUN BbIJENAeTCa 3Heprud, Heobxo-
auMas aJis peakinnit 6uocuaTesa. [109TOMY AHCCHMMIAIIAIO HA3HIBA-
10T e1lle IHepzemuYecKum 00MeHOM KIETKH.

XuMudecKas sHEPIrusa MUTATEeIbHBIX BEIIIECTB 3aKJIIOUEHA B PA3JIU-
HBIX KOBAJIEHTHBIX CBA3AX MEKTY ATOMaMM B MOJIEKYJIe OPTaHHUYECKUX
coequHEeHU. B TIII0K03€ KOJTMYEeCTBO MOTEHIIUAJILHOM SHEPTHUH, 3aKJII0-
YeHHOI B cBAB3aAX Mexxkay aromamvu C, H u O, cocrasisger 2800 k]:x Ha
1 moxs (1. e. Ha 180 r rurroko3sl). [1pu pacmienyieHny TIII0K035bI 9HePIist
BBIZIEJIAETCS [MOITAITHO TP VIACTUM pAIa (hepMeHTOB:

CeH,,04 + 60, — 6H,0 + 6CO, + 2800 k.

YacTs sHEpruu, ocBOOOKAAEMON M3 MUTATEJIbHBIX BEIECTB, pac-
cenBaeTcA B (hopMe TEIJIOTHI, & YaCTh aKKYMYJIHUPYeTCs, T. €. HaKall-
JUBaeTcH, B OoraTeix sHepruei GocdaTHBIX CBA3AX ANeHOSUHTPHU-
dhochoproit kucsoTel (ATD). Umenno ATD obecrieunBaeT sHepruei
BCE KJIETOYHbIe QYHKIUH: OMOCHHTE3, MEXaHUUECKYI0 padory (mese-
HUe KJIETKH, COKPAIleHNe MBIIII), aKTUBHBIA II€PEHOC BEIIeCTB Ye-
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pe3 MeMOpaHbl, IoaAepKanne MeMOpaHHOI0O IOTeHITHAJIA B IIpoIlecce
IIPOBeleHU A HEPBHOI'O UMIIYJIbCA, BhIe/IeHHe PA3JIUYHBIX CEKPETOB.

Monexyna AT® cocTouT M3 a30TUCTOTO OCHOBAHUA aZileHUHA, ca-
xapa pudo3bl U Tpex 0cTaTKOB (pocopHOI KUCIOTHI. AJleHUH, pudosa
u nepBbIid (hochar obpasyror ageHosuEMoHOMochar (AMDP). Ecau k
nepeoMy (ocaTy npucoefuHAETCA BTOPOM, MOJNydYaeTca aJeHO3UH-
mudocdar (ADP), Moneryia ¢ TpeMmd octarkamMu PochopHOR KUCT0-
Te1 (AT®) raunbosee sHeproemka. Orienaenmne KoHIeBoro ocdara
AT® conposoxkaaercsa BuigenenuneM 40 xIl:x, a He 12 xI[:x sHepruu,
KaK IpH pas3pbiBe 00BIUHBIX XMMHUYECKHX CcBA3el. Biarogapsa Gora-
TBIM 9Heprueu ceasaM B MojgeKyaax AT® KieTka MOXKeT HaKaMNJIu-
BaTh O0OJIBbIIIOE KOJIMYECTBO SJHEPIUHU U PACXOOBATH ee II0 Mepe Ha100-
"HocTu. CunTed AT® ocyiecTBiseTCA B CIEIUATBHBIX OPraHOUIAaX
KJIETKW — MUTOXOHAPUAX (cM. puc. 67). Orcrona mosiekyabl AT no-
CTYIIAIOT B pasHble YUIaCTKU KJIETKH, obeclieunBas sHEPIUe IIPoIiec-
CBI }KU3HEAeATEeIbHOCTH.

JTanel 9JHePreTUHYecKoro ooMeHa. JHepreTUdecKui oOMeH 00bIYHO
JlensaT Ha Tpu arana. Ilepeviii aman — noarorosuTenbHbIN. Ha aTom
aTale MOJIEKYJIbl U- U IOJIUCAXapPU/IOB, JKUPOB, O€JIKOB paciaaaiT-
cs Ha MeJIKMe MOJIEKYJIbI — TJII0KO03Y, PJINIEePUH U KUPHBbIe KUCJIIO-
Thl, AMUHOKHUCJIOTHI; KPYIIHbIE MOJIEKYJIbl HYKJEeHHOBBIX KUCJIOT —
Ha HYKJeoTuAbl. IIpu sToM BBIfenserTcd HeOGOJBIIOE KOJHUYECTBO
dHEPruM, KOTopas paccemBaeTcs B BUJIE TEILJIOTHI.

Bmopoi aman — 6eCKUCJIOPOAHBII, OCYIIECTBIAAIOIUICA B IIUATO-
naasme KjaeTok. OH Ha3bIBAeTCA TaKKe AHa3poOHbLM dbLxanuem (2au-
Koauzom) nnu opoxcernuem. Tepmun «dpokeHue» 0ObIYHO IPUMEHAIOT
10 OTHOIIEHHUIO K IpPoIleccaM, IPOTeKaloluM B KJIeTKaX MUKPOOpra-
HU3MOB MJIHM pacTeHunit. O0paayioluecsi Ha 3TOM 3Talle BelllecTBa Ipu
yuacTuu (DepMEHTOB II0ABEPraTCca JaJbHEeNIIeMy pacilenaeHuIo.

Y OpOKIKeBbIX 'PUOOB MOJIEKYJIa TJIIOKO03EI 0e3 y4acTusa KUCI0po-
Jla IIpeBpaIiaeTcsa B 9THUJIOBBIM CIIUPT U AUOKCH/] yriepoja (Crmupro-
BOe OposKeHue).

Y ApYyrux MEKPOOPraHU3MOB IJIMKOJIN3 MOXKeT 3aBepiIaTbesa o0pa-
30BaHMEM aleToOHAa, YKCYCHON KUCJIOTHL U T. H.

B MbImnmax B pesyasTare aHaspobHOTo (6eCKHCI0POLHOIO) IbIXa-
HUS OJJHA MOJIeKYJIa TJIIOKO03EI pacnajgaeTcs Ha ABe MOJIEKYJIbl MOJIOY-
HOM KHCJIOTHI. B peakinax pacllenjeHud IIIOK03bl YIacTBYIOT (oc-
dopuas kucaora u AJldD,

Bo Bcex cnyuasax pacrnazm oaHON MOJEKYJIbI TTIIOKO3bI COITPOBOKIAeT-
cs1 obpasosanueM AByX MoJiekys AT®. B xoe 6ecKUCIOPOAHOTO pacie-
IUIEHUS TJII0KO3BI B BUJIE XUMUYECKO# cBA3U B MoJekyse AT coxpa-
usaercs 40% sHepruwu, a ocTanbHaA PACCEUBAETCHA B BUIE TEILJIOTHI.
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Tpemuit aman sHepreTU4YeCKOro ooMeHa — ctTagus aapoodHozo dbi-
XaHUS, WIHA KUCJAOPOOHOZ20 pacuienenus, peakliluu KOTOPOH TaKke
karanusupyiorcsa pepmenramu. Ilpu gocryne kuciaopoga obpasoBas-
MHAecs B KJIETKe BO BpeMs IPeJILIAYINero aTana BelecTBa OKUCISI0T-
e 1o xKoHeuHBIX npoaykroB — H,0 u CO,. 9to composoxaaercs
BEIZIeIeHHNeM OOJIBIIOrO KOJHMYEeCTBa dHEPTHH M aKKyMyJadllueil ee
B MoJiekysax AT® — npu oKHCIeHNH ABYX MOJIEKYJI MOJOYHOU KHA-
croTel oopasyercsa 36 mosnexkya AT®. CrnepoBarenbHO, OCHOBHYIO
poJsib B o0ecrieyeHN U KJIeTKHU d9Heprueil urpaet asapodHoe JibIXaHHe.

Cnoco6b1 nuTaEusa. B nporecce nuTaHuA OPraHU3Mbl IOJYYAOT
XHMHAYEeCKHe COeIMHEeHNs, UCIIOJIb3yeMblie B AaJibHeWIneM JJisi BCexX
IPOIECCOB YKUBHEAEATEJbHOCTH.

ITo cioco®y monydeHUA OPraHMYeCKHX BEIecTB, T. €. 110 ¢Iocoly
NMATAHHWSA, BCE OPraHU3MBI JIeJATCS HAa JBE I'PYIIIBLI: aBTOTPOMHBIE T
rereporpodHEIe.

AsmompogvL. — 9TO OPraHU3Mbl, KOTOPbIE CIIOCOOHBI CAMU CHHTE-
3MpOBATh HEOOXOAMMBbIE UM OpPraHHYEecCKHe BelllecTBa, IoJydas uU3
okpy:xatonieii cpeasl yriaepon B suzse CO,, BoAy U MUHEpaJIbHBIE CO-
au. K HUM OTHOCATCA HEKOTOpbIe DAKTepHM U BCe 3eJIeHble pacre-
HHA.

B saBHCHMOCTH OT TOro, KAKOH UCTOYHUK dHEPIrHHU aBTOTPO(MHBIE
OPraHM3Mbl HCHOJB3VIOT JAJIA CHHTEe3a OPraHWYecKUuX COeJAMHEeHMil,
HX AeJIAT Ha /IBe TPYNNbl: pomompogdut 1 xemompogot. [Ins pororpo-
$0B MICTOYHUKOM 3HEPTHUHU CJIIVIKHUT CBET, & XeMOTPO(DBI NCIIOJIB3YIOT
3HEPTHI0, OCBODOKAAIOIIYVIOCA TPHA OKMUCJIUTEIBHO-BOCCTAHOBUATEIIb-
HBIX peaKIuaX.

3esennle pacTenus — ororpodsl. [Ipu momMoImu comepIraierocs
B XJIOPOILIACTaX XJIOPO(hMJIIa OHH OCYINECTBIAIOT (POMOCUHME3 —
npeo0pazoBaHue CBETOBOM 9HEPI'MM B PHEPIUIO0 XMMUYECKUX CBA3EH.
IIpoucxoauT ato ciaenyomnium obpasom. KBauTer ceera — (hOTOHBI —
B3aMMOJEMCTBYIOT C MOJIEKYJIaMH XJOPO(hHIa, B pe3yabTaTe 4ero
9TH MOJIEKYJIBI Ha OUe€Hb KOPOTKOE BpeMs nepexoaaT B Hosee boraroe
9HEpPTHell «BO30YKAEHHOE» COCTOAHME. 3aTeM U30bITOYHAA SHEPTHUA
BO30Y K/ IEHHBIX MOJIEKYJI ITpeobpasyeTcsi B TeroTy. [Ipyras ee 4acThb
mepegaeTcAa HOHAM BOJOPOJa, BCerjga M¥MelnINMcs B BOAHOM PaACTBO-
pe BeJieJicTBUE AucconManuy Boasl. OOpasoBaBiinecs aToMbl BOZOPO-
J1a HeTIPOYHO COEIMHSAIOTCS C OPTaHNYECKUMH MOJIEKYJIAMH — Mepe-
HOcumMKamu Bogopoaa. Monsl ruaporcunia OH™ orgarmoT cBou a1eKTpO-
HbI APYIUM MOJIEKYJaM M IIpeBpamarmTcs B CBODOAHBIE PajiMKAIbI
OH. Pagukauasl OH B3auMoAeiCTBYIOT APYT C APYIrOM, B pe3yJibTare
yero 06pasyoTcsa BOJIa U MOJIEKYIAPHBIN KHCIOPOI:

40H — 0, + 2H,0.
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Taxum obpasom, UCMOUHUKOM MOLCKYAAPHO20 Kucopoda, obpa-
3youiezoca 6 npoyecce PomocurHmes3a U 6bl0eNA0ULe20CA 6 AMMO-
cepy, asasemcs Yomoaus — pas3nonceHue 800bl nO0 BAUAHUECM C8e-
ma. Kpome poTonnsa BOABI, 9HEPIUA CBETAa UCIIOJb3YETCS B CBETOROM
(dase gna cuaresa ATD uz AJIID u pocdara 6e3 ygacTusa KUCIOPOAA.
910 oueHb 3((EeKTHUBHEIN Mpomecc: B XJopoIwacrax obpasyercsa B
30 pas 6oapire AT®, yeM B MUTOXOHIPHUAX TeX yKe PACTEHHH ¢ yUa-
cTHeM KHuciopoza. TakuM IyTeM HaKalJuBaeTcs Heprus, Heobxo-
aumasi s nporeccos caspiBaEuA CO,. B aTux peaknuax y4acTBy-
10T MoJieKyJibl AT 1 aTtoMbl BO0Opoaa, oOpasoBaBlINecs B Iponecce
¢doTOM3a BOALI U CBA3aHHBIE C MOJIEKYJIAMH-IIEPEHOCYUKaMM:

6CO, + 24H — C4H,,0, + 6H,0.

(raokosa)

Tak sHeprusa comHewHOro cBeTa npeodpasyercsa B 9HEPruio XMuMH-
YeCKUX CBA3eH CJI0KHBIX OPTaHHYEeCKUX COeMHeHUH.

Hexoroprle 6akTepun, JUIIEHHBIE XJ0POMHUILIIA, TOXE CIIOCOOHE
K CHHTEe3y OpPraHM4YecKWUX COeJWHEHHI, DU 3TOM OHHU HCIIOJb3Y-
IOT 9HEePrUI0 XUMHYECKOH peaknui HeopraHudecKux BemiecTs. I1pe-
00pa308aHuUe IHEPZUU XUMUYECKUX PEAKUUL 8 XUMUYECKY IHep-
2UI0 CUHMEe3UPYeMbLX OpP2AHUYECKUX COeOUHeHUll Ha3bleaemcs
xemocunmesom. K rpynme aBToTpodOB-XeMOCHHTETHKOB (XeMOTpo-
¢doB) oTHOCATCA HUTpUHUIHpYIoUIne 6akTepun. Hekoropbie U3 HAX
HCHOJB3YIOT SHEPrHi0 OKHCJIeHHS aMMHaKa B a30THCTYIO KHCJIIO-
Ty, APYIrUe — 9HEPTUI0 OKUCJIEHUA A30THCTON KHUCJIOTHI B @30THYIO.
M3BecTHBI XeMOCHHTETUKH, OKHUCJIAIOINNE NBYXBAJEHTHOE KeJe30
JI0 TPEXBAJIEHTHOI'0 MM CEPOBOAOPOJ 0 CEPHOM KHUCJIO0THI. PUKCH-
py#a armocdepHbIi a30T, IepeBoAA HepacTBOPUMBIe MUHepaJIbl B (hop-
MY, IPUTOJHYIO JJ YCBOEHHMA PaCTeHUAMH, XeMOCHUHTE3UPVIOIie
DaKTepuy UrparoT BaXKHYIO POJIb B KPYTOBOPOTE BENIeCTB B IIPHUPOJeE.

Opranusamsbl, He CIIOCOOHBIE CAMHM CHHTE3MPOBATH OPraHUYEcKHe
CcOoeIMHeHU S U3 HeOPTaHUUYeCKUX, HYK/IAI0TCA B IOCTYILIEHUHU UX U3
oKpyskamwueil cpeasl. Takue opraHu3Mbl HA3BIBAIOTCA 2e€mepompog-
Hbuimu. K HUM oTHOCsATCS O0IBIIMHCTBO OHaKkTepuit, rpubbI 1 BCe KU~
BOTHBIE.

9 l Bonpochl Ang NOBTOPEeHUS U 3aAaHUa

1. Yro takoe guccumunauua? MNepeducnure ee aTane.l.
2. Buem zakmo4aetcs ponb AT® B 06MeHe BelwecTB B knetke?
3. B kakux cTpykTypax KNneTku ocyulecTensaeTca cuHtes ATdD?
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4. OnuKnTE M3BECTHbLIE BaM TWMMbl MUTaHUA OPraHn3MoB.

5. Kakuve opraHuambl Ha3biBatOTCH aBTOTPOMHLIMKUT Ha kKakue rpynnel AenaTcs as-
TOTPOPHbLIE OPraHn3mbl?

6. Mouemy B pesynsTate GOTOCUHTESA Y 3ENEHbIX pacTeHui B atmocdepy Bblae-
nsaetcs csobodHbli Kncnopon?

7. 410 Takoe xeMocuHTes?

8. Kakue opraHn3mbl HaabIBaKOT retTepoTpodHeiMK? MNprBeaguTe NnpuMepsl.

o | Mopymaite

Movemy pOTOCUHTES OTHOCAT K NNACTUYECKOMY OBMEHY?

° I Pa6oTa c KoMNnbIOTEPOM

O6patuTecs kK Ancky. Mayunte matepuasn ypoka v BuiMOMHUTE NPeanoxXeHHble
3a0aHnA.

[naea

1 1 CtpoeHune n yHKLUmn KneTok

PaznmuuHble CTPYKTYPHI KUBOU KJIETKH, BBIMOJIHAIOIIHE
TY WA MHYI0 QYHKOUIO, IIOJYYUJIN Ha3BaHUE 0P2aHOUdo8
WJINA OpzaHeas, TOJOOHO opraHam Ienoro opranusama. Ilo
CTPOEHHIO KJIeTKU OMOJIOTH AeJIAT BCe KHUBBIE CYIIecTBa Ha
«0es3bpsANepHBIE» OPTaHU3MBI — npokapuomot (OyKBaIbHO —
JoANepHbIe) U «AAepHble» — 3dyKapuombsl. B rpynny npo-
KapuoT IoIaju Bce OaKTepHH M CHUHE3eJIeHbIe BOJOPOCIIHN
(muaHeu), a B IPyNOIly 3YKAPUOT — IPUOLI, PACTEHUS U KU~
BOTHBIE.

Taxum 06pasom, B HaCTOdAIee BpeMsA BBIAEJISAIOT IBA YPOB-
HA KJETOYHOW OpPraHM3ailiyd M COOTBETCTBEHHO JABa KpYII-
HBIX THIA KJIETOK: NPOKAPUOMUYECKUll W 3yKapuomuie-
CKULL.

ITpoxapuoTuyeckue Opraiu3Mbl COXPAHAIOT YepPThl Iy~
Douaifleii APEeBHOCTH: OHYU OUEHB ITPOCTO yeTpoeHbl. Ha aTom
OCHOBaAHWHU UX BBIAEIAIOT B CAMOCTOATEILHOE IIAPCTBO.
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Krnerkn aykapmoT comepkaT orpaHudYeHHOe 000JOUYKON
SAAPO, a TAKIKE CJI0KHO YCTPOEHHBIE «9HEepreTUu4YeCKue CTaH-
UA» — MHUTOXOHJADHH; B PACTHUTEJBHBIX KJETKaX, KpoMe
TOrO, UMEIOTCA U ILTacTuAbl. UHBIMH cioBaMu, BCe KIETKH
«ATePHBIX» OPraHU3MOB BBICOKO OpPraHM30BaHbI, IIPUCIIO-
cobJIeHbl K TOTPEOJIeHUIO KMCJIOPO/ia U MO3TOMY MOTYT IIPO-
U3BOJUTH O0bIIOE KOJHUUYECTBO SHEPIUH.

2 5. NpokapuoTuueckas kneTka

| BcrniomHuute!

° Knemounas membpara ®* Knemounas cmenrka ® Cnopoobpasosanie
® Jlotxarnue ® Bpoxcenue ® Pomocunmes

IlpuMep THIIMYHBIX TPOKAPHOTHUYECKHX KJIETOK ABJIAIOT cob0M DaKTe-
pun. OHH >KHUBYT NOBCIOAY: B BOJIe, B IIOYBE, B IIHIIEBLIX IPOAYVKTAX.

Cxema cTpoeHUs KJIeTKH OaKTepuil mpeJcTaBjieHa Ha pucyHke 64.

Pasmepsl 6akTepuaiabHbIX KJIeTOK oT 1 10 10—15 mrMm. 1o dhopme
BBIZESAIOT HIAPOBHUAHBIE KJETKU (KOKKU), BBITAHYTHIE (nanoiku,
uinu 6ayuanbl) 1 u3BUTHIE (cnupuaast) (puc. 65). Hekoropsle ux Bu-
Jibl JKUBYT IO OTAEJBbHOCTH, APYTrHue 00pasyoT CKONJIEeHU .

BaxkTepuu MOryT cyLiecTBOBaATh TOJIBKO B a3pOOHBIX HJIM TOJBKO B
aHa’pPOOHBIX YCJIOBUAX, HJIN U B TeX U B Apyrux. Heobxogumyo sxep-
MO OHH HOJIYYAIOT B IIpoliecce AbIXaHu A, OposKeHH A UIu (POTOCHUHTe-
3a. MHOrune 6aKTepuu NapasUTHPYIOT B OPraHU3Me KHBOTHBIX HIIHA
pacTeHMil, BLISBIBAA Y HUX 3a00eBaHMA.

OcHOBHaA 0CODEHHOCTH CTPOEHUA DAKTEPUHA — OTCYTCTBME sijpa.
Hacnencreennas nadopmalng y HUX 3aKJI0UYEHA B OJHONR KOJILIIEBOH
monekyse [THK, umeromieit GopMy KoJblla ¥ MOTPY’KEeHHOH B IITUTO-
miasmy. JIHK y 6akTepuii He 00pa3yeT KOMILIEKCOB ¢ OeJIkaMu, U 1o-
9TOMY BCe I'eHbl, BXOJAIIHEe B COCTAB XPOMOCOMBI, «paboTaioT», T. e.
C HHX HeNpepLIBHO CUUTHIBAETCA HAacJeJCTBeHHasd WH(popmanui.
BaxkrepunanbHas KJaeTKa OKpyKeHa MeMOpaHoii, OTAe saIoIeil muTo-
IJIA3MY OT KJIETOUHOM cTeHKHU. B muToniaaszme memOpas maJso. B Heit
HaxogATcAa pubdOCOMBI, OCYIIECTBIAIIINE CHHTE3 OeTKOB.

®epmeHTHI, O0eclednBalOIIHe IIPOIECCHl >KU3HEAeATeIbHOCTH
fakTepuii, paccesHbI OO UTOILIA3Me WM IPUKPEIIeHbl K BHYTPEH-
Hel IMOBEepXHOCTH MeMOpaHLI.

¥ MHOTMX MHKPOOPraHU3MOB BHYTPH KJIETKH OTKJIaAbIBAIOTCH 34~
IacHbIE BEIIeCTBA — MOJIMCAXAPUEL, KU PBI, HoJindocdaTsr. ITH Be-
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Puc. 64. Ctpoenue
NPOKapMoTUHECKOW KNEeTKM:
1 — kneTo4Hasn CTeHkKa,

2 — HapyxHas uMTonnasmarm-
yeckaa membpana, 3 — xpomoco-
ma (konbuesasa monekyna AHK),

4 — BNAYMBAHWE HAPYXHOWN LW~
TonnasaMaTM4eckon memopassl,

5 — sakyonu, 6 — me3ocoma
(BBIPOCT HAPYXHON MembpaHbl),

7 — cTonku membpaH, B KOTOPbIX
ocywecTenseTcs GOTOCUHTES,

8 — pubocoma, 9 — XKryTukn.
BHuuay — Baktepusi canbMoHenna
(anekTpoHHas MMKpodgoTorpadus)

Puc. 65. @opmsbl BakTepuit: 1 — nanoykosuaHbie BakTepun (nanoyku, unm Bauunnet),
2 — BepeTeHOBUOHLIE Nano4ykn, 3 — WapoeuaHbie bakTepumn (Kokku), 4 — AMNNOKOKKN,
5 — cTpenTokokku, 6 — cTadMNoKokkwn, 7 — capumHel, 8 — BubpuoHsbl, 9 — cnupunnel,
10 — cTebenvkoBsie baktepun, 11 — Topongpl, 12 — 3se3poobpasHbie bakTepuw,

13 — WeCTUYronbHLIE KNETKK
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Puc. 66. Cozpesiwias cnopa
B DakrepuansHOn KneTke

1ecTBa, BKJOYasch B OOMEeHHBIE IIPOIleCChl, MOI'YT IIPOAJIEBATH
JKH3Hb KJIETKH IPHU OTCYTCTBUY BHEIITHUX MCTOUYHUKOB 9HEPIrUH.

O6bIYHO DaKTepUH PA3MHOIKAIOTCA AeJIeHUeM HaJlBoe.

BaxTepuaM cBOMCTBEHHO crropoobpasoBanue. CIiopsl BO3HUKAIOT,
Kak IIpaBUJIO, KOr/ia ONIYIIaeTcs HeJIOCTATOK B IIUTATEJIbLHBIX Belle-
CTBaX MJIM KOTJIa B cpejle B U30BITKEe HaKaNJUBAIOTCA IIPOJAYKTHI 00-
mena. CriopoobpasoBaHue HAUMHAETCHA C OTIIHYPOBBIBAHUA YaCTH IH-
TOILIA3MblI OT MATEPHHCKON KjaeTKH. OTIIHypoBaBHIAsACA 4acTh CO-
JIEPIKUT XPOMOCOMY M OKPYKeHa MeMOpPAaHO! U TOJICTOM KJIeTOUHOMN
creHKO# (puc. 66).

Croopsl 6aKTepruit OUueHb YCTOHYUBBEI. B CyXOM COCTOSSHUHM OHU CO-
XPaHAKT KU3HECIIOCOOHOCTh MHOTHE COTHHA M Jajke THICAYH JIeT, Bbl-
Jlep;KHMBadA pe3kue KojgebaHuA TeMIlepaTyphl.

& | BoNpock! ANS NOBTOPEHNS U 3a8aHU

1. Mo kakoMy NPU3HaKy BCE XWBble OPraHM3mbl AENAT Ha Ase rpyrnnbl — npoka-
PUOTHLI U 3YKapuoTbl? Yem OHU pas3nuyaTca?

2. Kakwe opraHvmambl OTHOCATCH K NpokapuoTam?

3. Onuwwure cTpoeHue BakTepuanbHOR KNeTku.

4. Kak pazmHoxatotca baktepnmn?

5. B 4em cywHocTb M BUonorndecknin cmeicn npouecca cnopoobpasosaHus
y Baktepuia?

o | Nogymante

Moyemy BakTepun CHMTAIOT CambiMK OpeBHUMK obuTtatenammn 3emnn? OTBET
obocHyiTe.

b | l Pa6oTa c koMnblOTEPOM

ObpartuTecs K AUCKY. M3yduTte marepuan ypoka v BbiNOMHWUTE NPeaNoXeHHble
3anaHns.
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26. 3ykapuoruyeckas knetka. Liutonnaama

Bcnomuure!

® OdnoraemourbLe opeanudmovl ®* MHOZOKIeMOYHbLE OP2AHUIMbL
* Knemournas memopana ® IToaynporuyaemocms ® Opzanoudvi
 ® [Tunoyumo3s ® Pazoyumos

dyKapuoTHYEeCKHE KJIEeTKH CAMBIX Pa3HOOOPA3HBIX OPraHU3MOB — OT
IpoCTeHIINX (KOPHEHOMKH, YKIT'YTHKOBBIe, HH(MY30PUH U AP.) 10 I'PH-
60B, BBICIIINX PACTEHUI U KMBOTHBIX — OTJHMUYAIOTCH U CJIOKHOCTHIO,
u pazHoobpasueM crpoeHusd (puc. 67). TUTUYHOM KIETKH B IIPUPO/Ie
He CYII[ECTBYET, HO Y ThICAY PA3JIUYHBIX TUIIOB KJIETOK MO{HO BhI/ie-
JUTH 001IMe yepTsl cTpoenus (puc. 68).

B pacTuTenbHOI KJeTKe ecTh BCe OPraHOW/bI, CBONCTBEHHLIE U
KUBOTHOM KJIETKe: AP0, 9HAOIJIa3MaTHYeCKas ceTh, puboCOMBI, MH-
TOXOHAPHH, annapar 'oabxku. BMecTe ¢ TeM OHA OTIHYAETCH OT K-
BOTHOM KJIETKH CYIIeCTBEHHBIMH 0COOEHHOCTAMM CTPOeHu:A: 1) mpou-

Puc. 67. ®opma knetok:

A — HepBHasa kneTka,

B—I — anuTenuancHbie KNeTku,
[ — coeiMHUTENbHOTKaHHaA
Kietka, E— siueknerka, X —
MbILLEYHAS KneTka
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HKUBOTHASA KNETKA

===
- LleHTpuonn LUuTonnaamarndeckas membpaHa

MukpoTpyBao4kn

Benkoskle BONOKHa

PecHuuka

AnpLILKO ;
Bakyone Annapart fonsnxm
XpomaTtuH
AnepHasn
membpaHa
AN
PuBocoma .
"R
3ngonnasmarnyeckas

ceTb (rnagkan)

e

3JHponnasmarmieckan cetb

gwonman)

Jlnaocomsl

Nekonnact Bakyonu
Xnoponnact KneTouHas cTeHka
PACTUTENBHAR KJIETKA

Puc. 68. Cxema CTPOEHUA XUBOTHOW U PACTUTENLHOW KNETOK

HOH KJIETOYHOM CTeHKOI 3HAYUTEJIbHON TOJIINHEL; 2) 0cODBIMU Opra-
HOMJIAMU — nJaacmudamu, B KOTOPBIX NPOMCXOAHUT IIePBHUYHBIN
CHHTEe3 OPraHUYeCKUX BelleCTB M3 MUHEPAJbHBIX 3a CYeT dHepruu
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. cBeTa; 3) pa3BUTOM CHUCTEeMO¥ BaKyoJieil, B 3HaUYUTeJIbHO! Mepe 00y-
CJOBJIHMBAIIINX OCMOTHUYECKIE CBOMCTBA KJIETOK.

Kasxgas KieTKa COCTOUT M3 JABYX BarKHEHIINX, Hepa3pbIBHO CBHA-
3aHHBIX MEXKIy CODO¥ yacTeil — IMTOIIa3Mbl ¥ fpa.

IImronnazma. B nuronazme HaXOAUTCA HEJbIA PAJA CTPYKTYP (Op-
raHeJjlJ1, WJIM OPraHOMI0B), KaK1asd U3 KOTOPBIX OTJINYAeTCA 0coDeH-
HOCTSMY CTPOEHUSA U BBITIOJHAET orpeiesieHHYI0 hyHKnuio. EcTh op-
TaHOM/IbI, CBOIICTBEHHBIE BCEM KJIETKAM, — MUTOXOHAPHUU, KJIETOU-
HBII meHTp, anmapat oaba:ku, pubocoOMBI, 3HAOMJIa3MaTUUYeCKada
CeThb, JTU30COMBI. [lpyrue oprasou/ibl BCTPEeYarTCA TOJIBKO B KJIeTKax
OIpeAeJIEHHOTO TUIIa — MHOMDUOPHUIIIBI, DECHUYKHA U T. J.

B muronasMe OTKJIAIBIBAIOTCS TAKI}Ke pasIMYHBIEe BelllecTBa —
HX HA3BIBAIOT 8KAIOYEHUAMU. DTO HEIIOCTOSSHHBIE CTPYKTYPHI IIATO-
IIa3Mbl (2 HHOTAA U sifipa), KOTOphIe, B OTJIMYHE OT OPraHOMU/I0B, TO
BO3BHHKAKT, TO HCUE3aKT B IIpoliecce XHU3HeAeATEeJIbHOCTH KJIeTKH.
[I10THBIE BKJIIOUEHUA HA3BIBAIOT 2PAHYAAMU, KUAKNEe — B8AKYOLA-
MU. B npoiecce ¥H3HeleATEeJIbHOCTH B KJIeTKaX HaKAaIllJIMBarmOTCHA
IPOAYKTHI 00MeHAa BellecTB (IUTMEeHThI, HeJTKOBBIE T'PDAHYJIBI B CeKpe-
TOPHBIX KJETKAaX) MJIM 3allacHble IIMTaTeJbHBbIE BelecTBa (ryblOKH
IIAKOTeHa, KallJlu Kupa).

B ocHOBe CTPYKTYPHOM OPraHU3aIUM KJIETKH JIEXKUT MeMOPAHHbLIL
NPUHYUN CMPOeHUA. DTO O3HAYAET, YTO KJIEeTKa B OCHOBHOM IIOCTPOe-
Ha U3 MeMOpaH cxoaHOTO cTpoeHusA. OHM 00pa3oBaHbI ABYyMA PAJaMHA
JHIHJI0B, B KOTOPHIE HA Pa3HYIO IIIyOHMHY ¢ HapYKHOH ¥ BHYTPeHHe:
CTOPOHBI IOTPY¥EeHbBI MHOT'OYHCIIEHHbBIE H paaﬂooﬁpaaﬂble MOJIEKYJIbI
OesKOB.

Hapyxcnas yumonaazmamudeckas membpana UMeeTcs y BCex
KJIETOK, OHA OTTPAHUYHBAET COJMEPIKMUMOe IIUTOIIA3MbI OT BHEIITHEH
cpeasl. IloBepXHOCTL JKMBON KJIETKU HAXOAUTCA B HEIPEPLIBHOM
JIBMKEHUH: HA Hell BO3HUKAIOT BEIPOCTHI M BIAUYNBAHUSA, OHA COBEP-
maeTt BOJHOOOpa3HbIe KonebaTeabHbIe IBUKEHNU, B Hell TOCTOAHHO
IIepeMeIlalTea MaKpPOMOJIeKYJIbL.

IToBepxHOCTH KJIETKH 00J1a/[aeT BHICOKOI TPOYHOCTHIO U dJIACTHY-
HOCTBHIO, JIETKO M OBICTPO BOCCTAHABJMBAET CBOIO II€JIOCTHOCThL IPH
HeDONBIINX NMoBpexkAeHuAX. OqHaKO HUTOILIasMaTHYecKas MmemoOpa-
Ha HeCILJIolIHafA: OHa IPOHU3aHa MHOIOYHUCJIeHHBIMHA MeJbUYaUIITHMHA
OTBEPCTUSIMUA — NOpPaAMi, Yepes3 KOTOpbie ¢ MOMOIbI0 ()epMEeHTOB
BHYTPB KJIETKUA MOTYT IPOHUKATH MOHBI U MeJIKHe MoJIeKyJbl. K To-
MY K€ OHM MOTYT IIOIIaJaTh B KJIETKY X HEIIOCPEICTBEHHO Yepe3 MeM-
OpaHy, IpuYeM 9TO He nmaccuBHadA Auddysusa, a ak TUBHbIN u3dbupa-
TeJbHBIA IpoIlece, TPeOYIIINiT 3aTPAT 3HEPTHH.
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Puc. 69. Cxema npoHuk-
HOBEHWS BELLIECTB B KNETKY

W BHYTPUKIETO4HOE NuLLEBa-
peHue: 1 — darounTos,

2 — NUHOUUTO3, 3 — Ha-
pyxHas membpana, 4 — 3H-
aonnasmaTuyeckas CeTb,

5 — annapart loneoxu u
nM30coMmebl, 6 — cnuaxne
NM30COMbLI C NUHO- NN
¢aroumMTO3HON BAKYONbIO,

7 — noaroToBka K nepe-
BapUBAHMIO CTPYKTYP KNEeTKy,
8 — nuuweBapuTenobHas Ba-
Kyonb, 9 — yaaneHve Henepe-
BapEeHHbIX OCTATKOB

Knerounas memOpaHa JIerKo IIPOHUIlaeMa [Jisi OAHUX BEIIecTB H
HenpoHuiaeMa asa apyrux. Tak, KoHneHaTpauusa HoHOB K+ B Ki1eTKe
BCerjia BblIlle, UeM B OKpysKalomiei cpene. Hanporus, nonos Na+ Bce-
ria OoJblile B MEKKJIeTOUHOM KHAKocTH. M 3buparenbHas IIPOHUILAe-
MOCTh KJIETOYHOH MeMOpaHbl HOCHUT Ha3BaHUE NOJLYNPOHULAEMO-
cmu.

IToMmuMoO yKas3aHHBIX ABYX CHOCOOOB, XUMUYECKHE COeTUHEHHA U
TBEp/ible YACTHILLI MOTYT NMPOHUKATH B KJIETKY IIyTeM NMUHO- U ¢aro-
nuTosa (puc. 69). Membpana KJieToK oOpasyeT BEIIAYNBAHUA, Kpad
BBINITYMBAHUI CMBIKAIOTCS, 3aXBaTHIBAA MEKKJIETOUHYIO JKHIKOCTb
(nunoyumo3s) unu TBepAble YacTUILbI (Pazoyumos). i

ITuronnasmaruyeckass MeMOpaHa BBIIIOJIHAET €111e OJHY (DYHKIIHI0 —
obecniedunBaeT CBA3b MEXAY KJIETKAMH B TKAHAX MHOTOKJIETOYHBIX
OpPraHM3MOB: BO-IEepPBBIX, HOyTeM O00pa30oBaHMSA MHOTOYUCJIEHHBIX
CKJIaJ0K M BBIPOCTOB, BO-BTOPhIX — 3a CYET BblJeJeHHUA KJEeTKaMi
IJIOTHOTO IIeMEHTHUPYIOIIEero BellecTBa, 3all0JIHAIIEr0 MeKKJIeTod:
HOE ITPOCTPAHCTRBO.

PacrturensHasa KiIeTKa, Kak M XKMUBOTHAs, OKPY»KeHa IMUTOILIas
MaTH4YecKoi MeMOpaHOii, HO, KpOMe TOro, OrpaHUYeHa TOJICTOMH, €O
cTOsAIIeH U3 LEeJITIJI03bl KAeMOYHOlI cmeHKOol, KOTOPOil HeT y XKi-
BOTHBIX. KJeToyHAs CTEHKA MMeeT IOpbl, Yepe3 KOTOphle KaHa:
JIbl DHJIOTIIABMATHYECKOI CeTH COCeAHUX KJIETOK coobLiaoTcs Apyr
¢ IPYTroOM. 3

Kierku rpuboB, Kak U PaCTeHHIl, OKPY>KeHbI KJIeTOYHOH CTeHKOH,
HO OHa 06pa3oBaHa He IeJLII0I030i, 8 XUTUHOMOA00HBIM BEeIlleCTBOM.

128 Paanen 2 / CTpykTypHAsa OpPradm3auma XMBbiX OpraHu3Mos



n3ocoma o o
! 90 0o / Q @)

Puc. 70. ObpasosaHue NnM30com
B annapare [onboxmn

JHOoOnIA3MamuiecKkas cems — 3TO CJIOKHaA cucTeMa memOpaH,
INPOHHMU3bIBAKIIIAA [MHUTOIJIASMY BCE€X 3SYKAPHOTHYECKHX KJIETOK;
y npokapuoT ee HeT. OHa 0COOEHHO pa3BUTa B KJIETKaX C MHTEHCUB-
HBIM 0OMEeHOM BellecTB. B cpeiHeM 00'beM DHAONIA3MATUYECKOH ce-
™ cocrasasger oT 30 go 50% Bcero obbema kaeTku. PasinuaioT asa
BHJIA SHIOMJIA3MATHUYECKOM CeTH: TJIAJIKYIO U IepoxoBaTyio. Onuoit
3 QyHKOUi 21adKoll aHdonaazmamuieckoil cemu siBJIAeTCs CHHTe3
JUOMI0B U yriieBooB. OcobeHHO 00UILHO rIajKas aHAOoIIagMaTude-
CKasf ceTh IIPEeJICTABJIeHA B KJIETKAaX CaJbHBIX JKeJie3 (CHHTe3 YKUPOB),
B KJIETKaX MedeHH (CHHTe3 I'JINKOreHa), B KJeTKax, boraTeix 3amac-
HBIMH [TATATEJLHBIMH BellleCTBaMHu (CeMeHa pacTeHWH).

OcHOBHaAs QYHKIIUA Wepoxo8amoil IHOONLaA3Mamuieckoi cemu —
cuHTe3 OesTka B pubocoMax, MOKPBIBAIONIIUX MOBEPXHOCTH YILJIOINEH-
HBIX MeMOpPaHHBIX MEIIOYKOB (IIUCTEPH) HJOIIa3MaTHIECKOMN CeTH,
384 YTO OHA U MOJIYYWJIa HA3BAHUE IePOXOBATOM.

Taxum obpasom, andonsazmamuieckas cemov — o0W,as 6HYMpu-
KAeMmO4YHAA YUPKYJIAUUOHHAA cucmema, no KaHaiam Komopoi ocy-
wecmaeJiemesa mpancnopm euLecmas, @ 6 memopaHbl IMux KaHalo6
B8CMPOEHBL MHOZOYUCLEHHbLE (PepMeHmblL, 00eCneLu8anuue HusHe-
deamenvHOCMb KIeMKU.

Pubocomul npeacTaBiaAaioT cobol cheprudecKHe Telbla JTuaMeTpoM
15,0—35,0 =M, cocrosmIne H3 JABYX Yacrell — cyOBeIUHUIL
(cMm. puc. 61, 62). B pubocomax npuMepHO paBHOE KOJMYECTBO Denka
n PHK. Putocomansuas PHK (pPHEK) curTesupyerca B spe Ha MO-
nexyse [ITHK ogHO#M m3 XpoMmocom B 30He aapsimka. Tam ke hopmu-
pyioTcs pubOCOMBI, KOTOPbIE 3aTeM IIOKUAAI0T AApo. B muroniasme
pubOCOMBI MOTYT pactoJiaraTbCs CBOO0LHO WJIN IPUKPEIIATHCA K Ha-
PYKHOM TOBEPXHOCTH MeMOpaH sHI0ILIa3MaTHYecKoii ceTu. Pubdoco-
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MBI €CTh BO BCEX KJIETKaX, KaK IPOKAPHMOTHYECKHUX, TAK U 9YKapuo-
THYECKHUX.

OCHOBHOI CTPYKTYPHBI ateMeHT Komnaerxca (annapama) I'onvo-
Jeu — riaaakas membpaHa, KoTopas obpasyeT IaKeThl VILIOMeHHBIX
OUCTEPH, KPYIIHBIE BAKYOJIA UJIM MeJKHe NYy3bIpbKU (cM. puc. 68).
CuHTe3upOBaHHBIE HA MeMOpaHaxX SHAOMJIA3SMATHUECKON ceTH OenKu,
noJancaxapubl, JKUPLl TPAHCIOPTUPYIOTCA K KoMILtekey [onbaxu,
KOH/IEHCUPYIOTCHA BHYTPH €r0 CTPYKTYP H «YIIAKOBLIBAIOTCH» B BHJE
ceKpeTa, TOTOBOTO K BBIJIEJIEHHIO, JINDO MCIIOJIb3YIOTCA B CAMOH KJIeT-
Ke B IIpoliecce ee }KU3HeAeATeIbHOCTH.

Jluszocomut (OT rped. au3uc — pacieryienne) — HeGobIINe OBaJIb-
HbIE TeJblla AuamMeTpoM 0KoJio 0,4 MKM, OKpYsKeHHBIe TPeXCJIOWHOM
memOpaHoii. OHM 3aMoJIHeHBI NHUINEBAPUTEJBHBIMHA (DEPMEHTaAMH,
crocOOHBIMM pacIlensATh pasjiMyHbIe BemecTBa. JImdocombl obpa-
3yloTca U3 CTPYKTyp kKommiekca loapmsxu (puc. 70) aubo Hemno-
CPeJICTBEHHO M3 3dHJAOIIagMaTh4decKoill cerr. OHU npHOIMIKAIOTCA
K NUHOIIMTO3HBIM UJIH (DaroluTO3HEIM BaKyOJSAM U U3JIMBAIOT B UX
HoJOCTh cBoOe cojaep:kumoe (cm. puc. 69). Kpome TOro, Ju30CoMBI
MOT'YyT pas3pyliaTh CTPYKTYpPBI CaMOi KJIETKM IIPH HX CTapeHHH,
B X0/le 9MOPHUOHAJIBHOTO PA3BUTH A, KOTJa MPOMUCXOAHUT 3aMeHa 3apo-
ABIIIIEBBIX TKAHEH Ha MOCTOsAHHBIE (cM. ¢. 162), 1 B psAjie APYyTrUX Cay-
yaes.

Mumoxondpuu UMeIOTCH MPAKTHYECKH BO BCEX THUIIAX dYKApPHO-
THUYECKHUX KJIETOK OAHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHH3-
MOB. Takoe pacnpocTpaHeHHe MUTOXOHAPHI B JKUBOTHOM M PACTH-
TeJbHOM MHUpPe YKasblBaeT Ha Ba)KHYIO POJib, KOTOPYIO OHH HUIPaioT
B KJIeTKe.

MuToxoHApUM UMEIOT (POPMY chepUudecKuX, OBAJTbHBIX, ITAJTHH-
PHYECKUX M Ja’ke HUTEeBUAHBIX TeJell. Pasmepsl UX COCTABJIAIOT OT
0,2 1o 1 MKM B AuaMeTpe U 10 7 MKM B JJauHY. [[JIMHA HUTEBHIHLIX
¢dopm nocturaer 15—20 mrMm. KostmuecTBO MUTOXOHAPUII B PA3HBIX
TKaHAX HEOAMHAKOBO W 3aBUCHUT OT (PYHKIIMOHAJIBLHON aKTHUBHOCTH
KJIeTKHN: ux DoJbllle TaM, e UHTeHCHBHEee CHHTETHYECKHe IPOIECCH
(meyeHb) UM BEJIMKM 3aTpPaThl 9HEPruu. Tak, B TPYAHON MBIIIIE ¥
JeTAIIUX IITHI COAeprKaHUe MHTOXOHAPHHA 3HAYMUTE/IHHO BHIIIE,
4eM y HeJeTalnlux. YUCJI0 MEUTOXOHAPHHE MOKeT OBICTPO YBEJIHYH-
BAThCS IIYTEM JeJeHHU s, 4TO 00yCI0BIeHO HannuueM MosekyJisl JTHK
B ux cocraBe. CTeHKa MHUTOXOHJAPHUH COCTOMUT M3 JBYX MeMOpaH:
Hapy»XHO# M BHyTpeHHel. Hapy:xuaa memOpana riajgxkas, a BHYT
peHHAA o0pa3yeT CKJIAagKH, UIu kpucmbt. Ha MmeMOpaHax KpHUCT pac-
IoJjiaraloTcs MHOTOYHMCJIEeHHBIE (DepMeHThI, Y4aCcTBYIONIHE B JHepre:
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ruueckoM oomeHe. OcHOBHasA (DYHKIIUA MUTOXOHIPUH — CUHTE3 YHU-
BepCcaJbHOIO UCTOYHUKA 3Heprun — AT,

ITnacmudvt — opraHoubl pacTHTENbLHEIX KJIeTOK. B HUX npowuc-
XOJUT MEePBUYHBIA CUHTE3 YIJIeBOJOB U3 HEOPraHUYeCKHUX BellleCTB.
Pagnuuator Tpu Buga miactus: 1) zeiikonaacmol — OecliiBeTHBIE ILIa-
CTHJBI, B KOTOPBIX U3 MOHOCAXaPUIOB U AUCaXapUI0B CUHTE3UPYeT-
cqd KpaxmaJj (ecThb JIeHKOIJIACThI, 3amacaiolnue 0eJIKW WJIH JKUDPBI);
2) xaoponsacmer — 3eJieHbIE IIACTH/IBI, COJlepsKalie MUTMEeHT XJ10-
podui, rae ocyuiecTBiaseTca GOTOCHHTES; 3) XPOMONAACTMbL, BKJIIO-
YaloIAe Pa3IMuHbie MUTMEeHThI U3 I'PYIIIbLI KAPOTHHOUIOB, 00YCJI0B-
JHBAIOIINX APKYIO OKPACKY IIBETKOB U IyiofoB. Ilnactuabsr moryr
npeBpamarscs Apyr B aApyra. Osu cogepskar [JTHK u PHK u pasmuo-
HKATCHA JeJeHUueM HaJBoe.

Baxyoau pacTUTENbHBIX KJETOK OKPY’KeHbl MeMOPaHOU U pa3Bu-
BAIOTCA M3 MUCTEPH 2H/A0ILIA3MAaTHUYECKOM ceTr. Bakyouau coaepsxar
B pacTBOPEHHOM Buje OeJiKu, yrieBoAbl, HU3KOMOJIEKYJIAPHBIE IIPO-
IVKTBI CHHTE3a, BUTAMHUHBI, pasJudHble conu. OcMOTHUECKOe JlaBJie-
HHe, CO3/IaBaeMOe PACTBOPEHHBIMHU B BAKYOJISIPHOM COKe BelllecTBa-
MH, IPUBOAHUT K TOMY, YTO B KJIETKY IIOCTYIIAeT BOAa, KOTopas o0y-
CJIOBJIABAET Mypzop — HaNPAKEHHOe COCTOsIHHE KJIeTOYHOH CTeHKH.
Jdro obecrieymBaeT NIPOYHOCTH PACTEHUH K CTATHUECKHUM M IUHAMUYE-
CKMM HArpy3KaM.

KanemouHblilt yeHmp cOCTOUT U3 IBYX OUEHb MaJeHbKUX TeJIel] 111~
JHHAPUYECKOH (hOPMBI, PACTIONIOKEHHBIX IO IPSAMBIM YIJIOM IPVT K
APYTY. OTH TeJblla Ha3bIBAalOT yenmpuoaamu (cMm. puc. 68). Crenka
IHEeHTPHOJIH COCTOUT U3 AEeBATH NMYYKOB, Kar bl U3 KOTOPLIX obOpa-
30BaH TpeMsa MUKpPOTpyOoukamu. IIeHTpHoI OTHOCATCA K cCaMOBOC-
IPOM3BOAAILIMMCA OPraHouAaM IUToILIa3sMbl. X Bocupoussenenue,
MO-BHIMMOMY, OCYIIECTBJAETCA NyTeM caMOCOOPKH U3 GelKOBBIX
cyopeaunaui. KieTouHblil HeHTP UIrpaeT BajKHYIO POJIb B KI€TOUYHOM
AeJIeHUH: OT [IeHTPHOJIeil HauMHaeTcA POCT BepeTeHa AejieHus. B pac-
THTEJbHBIX KJIeTKaX LEeHTPHOoJeil HeT, X BepeTeHo AeleHus obpasy-
eTCA B CIIeHUANBbHBIX (DEPMEHTHBIX I[eHTPAaX.

I{umockenem. OpHON U3 OTIIHUYNTESIBHBIX 0CODEHHOCTEH aYKAPHO-
THYECKON KJIETKH SABJIAETCA HAJIHYHE B €e IUTOILIa3Me CKeJIeTHBIX
00pa3oBaHUH B BUJIEe MUKPOTPYOOUEK ¥ NYUYKOB OEJKOBBLIX BOJIOKOH.
JJIeMeHThI HUTOCKEeJIeTa TeCHO CBA3aHbI C HAPYKHOM U TOILIa3MaTH-
JeCcKOU MeMOpaHoO# 1 sfA1epHOI 000JI04KO, 00Pa3yIOT CIIOKHBIE epe-
mwiereHus B muroriagMe. OnopHbIe 3JIeMeHTHI ITUTOILIA3MbI OIIpeie-
n10T GOPMY KJIETKH, 00eCIIeunBaOT IBUKEHHEe BHYTPHKJIIETOUHBIX
CTPYKTYP M lIepeMelleHne BCceil KIeTKH.
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9 | Bonpochbl Afsi NOBTOPEHUS U 3afaHUA

1. Yvo rakoe uutonnaama?

2. Kakwe opraHovgbl KNeTku HaxoasTcs B yutonnasame?

3. Kakue opraHonibl KNeTkM SBASKOTCHA CaMOBOCNPOUIBOARLLMMKCH U NoYemy?
4. Y10 Takoe BKNKYEHUA?

5. Buem pasnuuue mexay nMHoUMTO30M 1 daroumtosom?

o | NMoaymanTte

MNpueepuTe pokasaTenbCTBa, Y4TO KNeTKa NpeacTasnseT cobon LeNnoCTHYIO Cu-
CTEMY, T. €. TaKyt0 CUCTEMY, B KOTOPOW CTPOEHWE N (PYHKLUMW KX A0 ee 4acTu
3aBUCAT OT APYrux 4acTen.

: | Pa6oTta c koMnbeOTEPOM

ObparuTteck kK AnCKY. MayunTe matepuan ypoka v BeINMONHUTE NPeaioXeHHbIe
3apaHns.

27 . 3ykapuoTtuyeckas kneTka. iapo

i Bcnomuute!

* Beswsadepuvle kaemiu ® 'enemuueckaa ungpopmayus ® Xpomocoma
* THK *» Adpviwuro

fAnpo — BaskHeifIasa cocTaBHAA YacTh KJIETKH rpubOB, pacTeHUN u
KUBOTHBIX. Kinerounoe sizpo cogepxkur JIHK, T. e. rensr, u 6iaroza-
PA 3TOMY BBINIOJIHAET ABe IJIaBHbIe QYHKIIMKU: 1) XpaHeHHue U BOCIIPO-
U3BeJleHNe reHeTu4YecKoi nHbpopManuu 1 2) peryjasiuio IpoIeccoB
obMeHa BEeIecTB, IPOTEKAKIUX B KIIETKE.

BesbanepHas KJIeTKa He MOKET JOJITO CYIIeCTBOBATh, U SAIPO TOXKe
He CIOCODHO K CaMOCTOATEJIbHOMY CYIIECTBOBAHUIO, IIO3TOMY IIHTO-
mrasma 4 AApo odpasyoT B3aNMO3aBHCUMYIO CHCTEMY.

Kax npaBuiio, KJIeTKHU coJepKaT OgHO Anpo. Hepeako MOKHO Ha-
omonats 2—3 AApa B OAHOM KJeTKe, HalpUMep B KJIeTKaX Ie4eHH.
M3BecTHBI 1 MHOTOSIEPHBIE KJIETKH, IPUYEeM YHUCJIO Aep MOKeT [0
CTHTaTh HECKOJBbKHUX ZecsATKOB. @opma siipa 3aBUCHUT OOJIbILIEH ya-
¢TBIO OT (hOPMBI KJIIETKH, OHA MOKeT OBITh ¥ COBEPIIEHHO HEeIIPaBUJIb-
HOH.
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Puc. 71. Bo3amOXHbIe nyTn
obMeHa BeLLiecTBaMU Mexay
AAPOM W LUTONNA3MON:

1— nepemelleHve BELLECTB
‘4yepesa Nopsl aaepHon obonou-
Ki, 2 — BrSYMBAHWE LUMTONNA3-
Mbl BHYTPb fipa, 3 — Bbinga-
YuBaHue sAepHOn 060N04KK
guuTonnasmy, 4 — nponon-
XeHne membpaH saepHon
060N04KM B KaHanbl aHA0MNNA3-
MaTM4eckoit cetn, 5 — 4acTb
KaHanoB OTKPLIBAETCA

B OKPYXAI0OLLLYI0 (BHEKNETOY-
Hy10) cpeny

Anpo okpykeHO 000JI0YKOI, KOTOPas COCTOUT U3 IBYX MeMOpaH.
Hapy:xHasi sijepHassi MmemOpaHa cO CTOPOHBI, OOpaIleHHONW B I[UTO-
mj1asMy, NOKpbITa pubocoMaMu, BHYTPEHHsSA MeMOpaHa TJajKas.
fnepnas obomouka — yacTh MeMOPaAaHHOM CHCTEMBI KJIeTKH. Beipoc-
Tel BHEITHEeH sIepHO MeMOpaAHBI COeIMHAIOTCA € KaHAJIAMH SHIO-
Ia3MaTHYeCcKoll ceTH, o0pasyda eIMHYIO CHCTEeMY COOOIIAI0IHUXCS
kKaHanoB. OOMeH BelecTB MeXAY AAPOM U IUTOILIA3MOM OCYIIEeCTB-
AfeTcA ABYMSA OCHOBHBIMH IIyTAMHU. Bo-epBhIX, siiepHas o60JI0uKa
IPOHM3aHA MHOTOYHUCIEHHBIMH IIOPAMU, YePe3 KOTOPbIE ITPOUCKXOIUT
00MeH MOJIEKYJIaM¥ MeXXJAY AAPOM U IIMTOILIa3Moii. Bo-BTOpBIX, Be-
oiecTBa MOTYT MONAAaTh U3 AApa B IUTOIIA3My ¥ 00paTHO yTEM OT-
IIHYPOBBIBAHUA BIAYMBAHUNA ¥ BBEIPOCTOB HAAepHOH 000JI0YKH
(puc. 71).

HecmoTpsa HAa aKTHUBHBIA 00OMeEH MEMKJIY AJAPOM M IIUTOIJIA3MOM,
AfepHas 000JI0YKa OTTPAHMYUBAET SAJEPHOE COJIePIKUMOe OT IUTO-
IJIa3MbI, OOecriedyBas TeM CaMBIM Pa3/IMYUSA B UX XMMHUYECKOM CO-
cTaBe. ITO HEOOXOAUMO /11 HOPMAJIbHOTO (PYHKIIHOHUPOBAHNSA AJep-
HBIX CTPYKTYD.

CopeprxkuMoe siipa npeacTaBiisieT co00il AnepHbIil COK B rejieobpas-
HOM COCTOAHHH, B KOTOPOM paclojararmTcs XPOMAaTHH M OJHO MJIH
HECKOJIbKO SAPLIIIEK.

B 'KUBOIl KJIeTKe A0epHblil COK BBITIAAUT OECCTPYKTYPHOM Mac-
COM, 3aIIOJTHAIONIEN MPOMEKYTKH MEXKAY CTPYKTypamu sjpa. B co-
CTaB AJEPHOT0 COKA BXOAAT pasjuuHble OeJaKu (B TOM yuciIe 60Jb-
WAHCTBO GEePMEHTOB A1pa), CBOOOJHBIE HYKJIEOTH/Ibl, AMUHOKHCJIIO-
ThI, & TAKIKe MPOAYKTHI JKU3HEAeATeJbHOCTH A/APHILIKA 1 XPOMATHHA,
TPaHCIOPTHUPYEMbIE 3aTeM U3 AApa B IIUTOILIA3MY.
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Xpomamunom (OT rped. xpoma — OKpackKa, IBeT) Ha3bIBAIOT IJIbI0-
KM, TPAHYJIBI U CeTEBUAHBIE CTPYKTYPHI A/Ipa, MHTEHCUBHO OKpAaIln-
BaloUIAecss HeKOTOPBIMUA KPACUTEIAMH U OTJIUYAIoIecsa o opme
or aapsimKa. Xpomarud cocrouT u3 JIHK u GenkoB u mpejacraBiser
co00il ciupaJIu30BaHHBIE W YILJIOTHEHHBIE YYACTKH xpomocom. Crm-
paan30BaHHBIE YUACTKH XPOMOCOM B e HETHUYECKOM OTHOIIIEHHUH He-
akTuBHBI. CBOIO crieninduuecKyio PYyHKIHMIO — Mepegauyy reHeTnye-
cKOW MH(pOpMaAIUH — MOTYT OCYIIECTBJIATH TOJBKO JeCIIMPAaIA30-
BaHHBbIE — PACKPYYEHHBIE YYACTKHA XPOMOCOM, KOTOPHIE B CHITY CBOEH
MaJoil TOJNMIAHBI He BUAHBI B CRETOBOM MUKPOCKON. B mexsamuxcs
KJIETKaX BCe XPOMOCOMBI CHJIBHO CIUPAJIHU3YIOTCH, YKOPAUUBAIOTCA U
npuodperanT KOMIOAaKTHEIE pasdMephl U JopMYy.

dopma XpoMOCOM 3aBHCHUT OT MOJOKEeHHUA TAK Ha3bIBaeMOU mep-
BUYHON NEpeTsykKu, WIN yeHmpomepsvl, — 00JaCTH, K KOTOPOH BO
BpeMs JleJIeHNA KJIeTKH (MUTO3a) IPUKPEIJIAITCA HUTH BepeTeHa Jie-
neHus. llerTpoMepa JenuT XpOMOCOMY HA /IBa I1JIe4a, KOTOPbIE MOTYT
OBITH OIMHAKOBOM WJIM Pa3HOU NIUHBI (puc. 72).

N3yuyeHue XpoMOCOM ITO3BOJIUJIO YCTAHOBUTS CJIeAVIONHE (DaKTHI.

1. Bo Bcex coOMaTHUYECKUX KJIETKaX JIIOOOI0 pPaCTUTEJIbHOTO HJIH
JKMBOTHOTO OPraHU3Ma YHUCJIO XPOMOCOM OJMHAKOBO.

2. TlostoBBIe KJIETKH JTI000r0 BHAA OPraHM3MOB BCEr/Ja CoIepsKar
BJBO€ MEeHbIIIe XPOMOCOM, UM COMATUUECKHE KJIeTKH.

3.V Bcex OpraHu3MoOB, OTHOCHAIIHUXCA K OAHOMY BHAY, KOJTHUYECTBO
XPOMOCOM B KJI€TKaxX OJMHAaKOBO.

Yucsio XpoMOCOM He 3aBHCHUT OT YPOBHA OpraHM3alliy BHAA U He
BCEr/ia YKas3bIBaeT Ha eT0 POACTBEHHbIE CBASH: KOJIHYECTBO UX MOJKET
OBITH OMHAKOBLIM Y ITPEJICTABUTEJIEH OUEeHb NaJIeKUX APYT OT Apyra
CHCTEeMATUYECKUX IPYNI — W MOXKeT CHJILHO pasjuuarbes y 6,ms-
KHUX I10 IPOUCXOIKIeHUI0 BUI0B. Hanpumep, y TaKUX pasHbIX Opra-
HU3MOB, KakK IIIMMIIaH3e, TapakaH H Ilepel, AWUIJOWUJIHOE YHCJIO0
XPOMOCOM OXMHAKOBO M paBHO 48; v uenoBexa — 46 xXpomocowm,
a y ropasjio npoiie ycrpoensoro cazana — 104! Takum obpasom, xa-
PaKkTepUCTHKA XPOMOCOMHOTr0o Habopa B mejoM BHAocHemu(pUIHE,
T. €. CBOMCTBEHHA TOJBKO OJHOMY KaKOMY-TO BHY OPraHHU3MOB pac-
TeHUN WX JKUBOTHBIX.

COBOKYITHOCTBb KOJIMYECTBEHHBIX (UACJIO ¥ pa3Mepbl) 1 Ka4eCTBeH-
HBIX ((popMa) NPU3HAKOB XPOMOCOMHOT'0 Habopa cOMaTHUYeCKO KIIeT-
KM Has3bIBalOT kapuomunom (puc. 73).

Yucsno XxpoMocoOM B KapHOTHIE OOJIBIINHCTBA BUAOB KHUBBIX Opra-
HHU3MOB YeTHOe. JTO OOBACHAETCS TeM, UTO B KAXKJ0M COMATHYECKOH
KJIeTKe HAaXOAATCH ABe ONUHAKOBBIE 10 (hopMe B padMepy XPOMOCOMEL:
0OJlHA — M3 OTI[OBCKOT'O OPraHM3Ma, BTopas — U3 MaTepPUHCKOTO.
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LeHTpomepa

s Xpomarupga

Puc. 72. Obwwmin Bua
CNMPaNM30BaHHON XPOMOCOMbI

Puc. 73. XpomoCOMbI OpraHna-
MOB pasHbIX BUOOB: 1 — MyXO-
Mop, 2 — nuna, 3, 4 — Apo3o-
¢wmna, 5 — cemra, 6 — pacre-
HUE U3 CeEMECTBa apOUaHbIX,
7 — capaH4a, 8 — H6abouka-
xoxnarka, 9 — pacteHue u3
CEMENCTBA CNOXHOLUBETHBIX,
10 — LBeTOYHbIN KNoN,

11 — sogomepka,

12, 13 — 3eneHbie BOAOPOCHH,
14 — ambucTtoma, 15 — anoa

XpoMocoMbl, OAHHAKOBEIE ITO (hOpPMe U pasMepy U Hecylue OJuHa-
KOBBIE I'€HBI, HA3bIBAIOT 20MOI02UYHbLMU. XPOMOCOMHBII Habop co-
MaTHYeCKOM KJIeTKH, B KOTOPOM KajJaasa XxpoMocoma umeer cebe ma-
Py, HOCUT Ha3BaHue 060UH020 (nnu dunaoudnozo) n obo3HavaeTcs
2n. s kaXa0# 1mapsl roMOJIOTUYHBIX XPOMOCOM B ITOJIOBBIE KJIETKHN
nonajaeT TOJBKO OJHA XPOMOCOMA, IIOITOMY XPOMOCOMHBIN Habop
ramMeT Ha3bIBAIOT 00uHapHbiM (AU 2ansioudHbim) 1 0003HaYaloT 1n.

Ilocne 3aBeplieHHs HeJIeHWS KJIETKHA XPOMOCOMBI JeCHHpPaIn3y-
10TCA, U B AApax 00pasoBaBIINXCA JOYEPHUX KJIETOK CHOBA CTAHOBAT-
¢ BUAUMBIMHY TOJBKO TOHKaA CeTOYKA U I'IBIOKHM XpoMaTHHA.

TpeTbs XapakTepHas JJsd AApPa KJIETKH CTPYKTYpa — AOPbLULKO.
OHO mpeicTaBsieT cOOOM ILJIOTHOE TeJIbIle, HOTPY)XEeHHOe B ANePHBII
coK (cM. puc. 68). AAPBLINIKKA €CTh TOJIBKO B HEJENALIUXCA AAPax, BO
BpEMs MHUTO3a OHU MCUYE3aI0T, a I0CJ]Ie 3aBePIIeHns AeTeHUs BO3HM-
KalT BHOBb.

AnpeImKo He IBJIAETCH CAMOCTOATENILHOM CTPYKTYPOoit aapa. OHO
obpasyeTcsa BOKPYT y4acTKa XpPOMOCOMBI, B KOTOPOM 3aKOoJHpOBaHa
crpykTypa pubocomansuoit PHE (pPHK). B Hem cogep:kurcsa 601b-
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mroe uucso moaekya pPHEK. Kpome nakonnesus pPHE, B aapeimike
npoucxoauTt GopMupoBaHue pubocoM, KOTOPLIE IIOTOM II€PeMeIaoT-
cA B nuromaasmy. Takum o0OpasoMm, A0pblulKO — 3mMO CKONJeHUe
pPHR u pubocom Ha pa3HbLx amanax Gopmupo6aHus.

9 | Bonpocsl Ans NOBTOPEeHUA U 3aAaHUA

. OnuwwuTe cTpoeHue sapa 3yKapuoTUHECKON KIeTKu.

. Y7o Takoe agpbilLKO?

. YTo Takoe xpomaTtuH? OnuiunTe CTPOEHUE U COCTaB XPOMOCOMBI.

Kak COOTHOCUTCS YMCNO XPOMOCOM B COMATUHECKNX 1 NONOBbIX KNeTKax?
Kakue xpoMoCOMbI Ha3bIBAKOT FOMONOMMYHBIMN?

Yro takoe kapuotun? [ainTte onpeaenexue.

BcnomHute ctpoeHue XxpomMocombl BakTepuii. Hem OHa 0TIMHaeTes 0T XPOMO-
COMBbI 3yKapmoT?

N~No o s ON=

o | NMoaymanTte

Mouyemy sApo SBNSETCH BaXHENLWen 4acTeio knetkn? OTeeT obocHynTe.

: { PaboTta c kKOMNbIOTEPOM

OBpartuTecsk K AMCKY. MayynuTe matepuan ypoka 1 BbiNoNHATE NPeANOXeHHbIe
3apaHus.

28. Nenexnue kneTtok

Becnomunre!

® Pocm u pazeumue ® I'enemuyeckaa urgpopmayus ® Buocurmes
* Xpomamudvr ®* Bepemeno desenus ® [[enmpuonu

JHKusHeHHBI MUK KIeTKH. MUTOTHYeCKHI UK KJIeTKH. B MHOro-
KJIETOUHOM OpPraHu3Me KJeTKH CIeI[MaJu3UPOBAHBI, T. €. MMEIT
CTPOTO ONpejie/ieHHbIe cTpoeHue U (pyHKIUU. B cooTBeTCTBUH €O CIIe-
nuagusanuei KJIeTKH 06Ja4aroT pasHoil NPoJI0JI3KUTEIEHOCTBIO YKHAS"
Hu. HanpuMep, HepBHBIE W MBINIEUYHbIE KJETKH IIOCJe 3aBepuIeHHd
OMOPHMOHAJILHOIO IEPHOJa Pa3BUTUSA HepecTalT AeJUThCA U QyHK-
IIMOHUPYIOT Ha IPOTAXKEeHHWHW BCeil »Ku3HM opranusma. [pyrme —
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MwuTo3
nenne
1 /" KneTkm

Cneuuwanm-
3aumna

Puc. 74. MUTOTUYECKMIA LIMKN KNETKM

Puc. 75. Cxema pegynnukauwm JHK:
[BOiHasA cnupans monekynol AHK
pacnnetaeTcs, 1 PRAOM CO CTapoi LIENo4kon
HYKNEeoTUA0B CUHTE3NPYETCH HOBas,;
GopMUpyIOTCA HOBLIE ABONHbLIE

monekynsl AHK Crapas Hosas  Hosasm Crapas

KJIeTKH KOCTHOT'O MO3Ta, d3IUAEepMNCca, dITUTEeINA TOHKOIO KAUIIeYHN-
Ka — B IIpPOIlecce OCYIIeCcTBJIEHUsA CBOel crnenumuyeckoil GyHKIAHA
6picTpo MorubaioT, U MOITOMY B 3THX TKAHAX KJIETKH HENpPepbIBHO
PasMHOKAIOTCH.

ITpomescymorx epemeHu Om MOMEHMA B03HUKHOBCHUS KIeMKU 6
pesyavmame Oenernus 00 ee zubeau uru 0o credyouLezo 0eneHus
npedcmaensem coboil HU3SHeHHbLIL YUK KaemKu. B aTo Bpems KJeT-
Ka pacTeT, CIIeIUaJIU3NPYeTCH U BBINIOJHAET CBOM (DYHKIIUA B COCTA~
Beé TKAHU M OPraHoB. B Tex TKaHAX, Ile KIeTKHU HeIIPePHIBHO JIeNATCHA
(KOCTHBIN MO3r, 3MUTENTUHA KUIMIKHA U JIP.), YV YACTH U3 HUX >KU3HEH-
HBIHA IIUKJI COBIAAaeT C MUTOTHYECKUM IIUKJIOM.

Mumomuueckum YUKJIOM HA3bLEAIOM COBOKYNHOCMb NOC./1ed08a-
MeNbHbLX U 63AUMOCEA3IAHHBLX NPOUECCO6 6 nepuod nodzomosKu
KlemKku K OeleHulo, @ MaKice HA NPOMANCHUU CAMO020 MUMO3QA
(puc. 74).

Cunres ITHK. U3 pucyska 73 BUAHO, YTO MOCJIE 3aBePIIEHUS MU-
TO3a KJEeTKa MOYKeT BCTYIIUTH B IePHO/ MOATr0OTOBKH K cuHTe3y JIHK
(G,). B aro Bpemsa B KJeTKe ycuiaeHHO obpasyorca PHK n G6enkwn,
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Henenne
UMTONNA3Mbl

WuTtepdasa
LienTpuonu

BepeteHo

LlenTpomepa
Xpomocoma
HAnepHas membpana

Tenodasa Mpogasa

AHadaza Mertadasza

Puc. 76. Cxema MUTOTUHECKOrO AENEHWNA KNeTKN

IIOBBIIIAETCA AKTHBHOCTH (PepMEHTOB, YYacTBYIOIIUX B OMOCHHTe-
3e. 3aTeM KJjeTka npuctynaetr K cuaresy [IHK mau ee pegynnuxa-
IIHA — YABOeHHI0. [[Be cimpanu crapoit mosekyasl [IHK pacxomsar-
cA, M KaXKJlafg CTAHOBUTCH MaTpPHUIlEeil JJIsi BOCIPOM3BOJCTBA HOBBIX
neneit [IHK (puc. 75). Kaskgasa u3 IByX JOUEePHUX MOJEKYJ BKJIIOYa-
eT OJIHY CTapylo cOoupajibk U OAHY HOBYIO. ¥aBoenue mouerysa JJTHEK
IIPOMCXOAUT C VAMBUTEJIBHOH TOYHOCTHIO: HOBasg MoOJIeKyJa abco-
JIOTHO UAEHTHYHA cTapoi. B aToM 3akjawuaeTrcda riay0oKui 0mOi0-
I'MYecKHid CMBICJ, TOTOMY uTO Hapyimenue ctpykrypsl [ITHK, npn-
BOJSAIIEE K MCKAKEHUIO TeHETHYECKOT0 KOJa, C/1eJ1aJI0 ObI HEBO3MOXK-
HBIM COXPaHeHHe U Iepefady 10 HACJIeACTBY IM'eHeTUudecKoi uHbop-
Manuu, obecreynBaOIledl pa3BUTHe IIPUCYIIUX OPTaHU3My IIPU3HA-
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IpopomxurensHocTh cuHTeda [JTHK — S-hassr muroruueckoro
IUKJa — B PaA3HBIX KJETKax HEOJWHAKOBA: OT HECKOJbKUX MHUHYT
yb6axTepuit 10 6—12 4 B KJIeTKaX MJIEKONUTAIOIINX.

ITocne saBepuierus S-(assl KIeTKa, KaK IIPaBUJIO, HE Cpa3y HA4Uu-
gaer geanTsed (em. puc. 73). ITo okonuanuu cunresa [JHK npoucxo-
JUT IOATOTOBKA KJIETKHU K MUTO3Y (G,). [lia ocyliecTBiIeHUa MUTO-
ga, kpome yaBoenusi [JHK, HeobxoqmumMel U Apyrue ODOATOTOBUTEJb-
HbIe IIPOIIECChI, B TOM YHCJI€e Y/IBOEHHUe LeHTPHOoeil, cuHTe3 DeJIKOB,
U3 KOTOPBLIX CTPOMTCSI BEPETEHO JeJIeHNdA, 3aBeplIieHre pocTa KJer-
KM,

Muro3 cocTouT u3 UeThipex (pas: nmpodassl, meTadasnl, anadassl,
renodassl (puc. 76, 77).

B npogasze yBenmuuBaercsa o0beM sApa, XPOMOCOMbBI, CIIMPAJIH-
3yfACh, CTAHOBATCA BUJUMBIMH, EHTPHOJIU PACXOAATCA K MOJIOCAM
Ki1eTKH. B pesyibraTe cnmpaJusaiy XpoOMOCOM CUYHThIBAHUE I'eHe-
maueckoil na(opmanuu ¢ JJIHK craHoBUTCA HEBO3MOYKHBIM, U CUHTE3
PHK npexpamjaercsi. Mexxay 1mojirocaMu IPOTATUBAIOTCH HUTHU AXPO-
MAMUHO0B020 6epemeHna — (POPMUDPYETCA annapar, odecrnedyrBaoInui
pacxo’kJeHe XpOMOCOM K IOJII0caM KieTKkd. B KoHne npodass! ajep-
Haa obosiouka mcuesaer. Ha nporaxeHnu npodasbl IPOAOIKAETCA
CHUPAIA3AIUA XPOMOCOM, KOTOPBIE YTOJIIIAIOTCA U YKOPAYUBAIOTCA.

Puc. 77. Mutos:

A — B KNIeTKax KOXU TPUTOHA, B — B kneTkax kopeLuka nyka. BuaHs! KneTku, HaxoasLwmecs
g ctagmn: 1 — unTtepdassl, 2 —npodassl, 3, 4 —metadasaul, 5, 6— paHHen n no3aHen
aHadasbl, 7 — Tenodasbl
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ITocne pacnaza sgepHOHN 000JIOUYKH XPOMOCOMBI CBOOOTHO 1 Hecriopd-
JOYHO JIEKAT B IIUTOILIA3ME.

B memagase cnumpanusanmsa XpoMoCOM JOCTUI'aeT MaKCHMyMa;
VKOPOYEeHHBIEe XPOMOCOMBI YCTPEMJIAIOTCA K 9KBAaTOPY KJETKH, pac-
rnoJjiarasgich Ha paBHOM PaACcCTOSSHHUH OT IOJI0COB. lleHTpOMepHEIe y4a-
CTKM XPOMOCOM pacIoJjiaraioTcsd CTPOro B OJHO# IJIOCKOCTH, a caMu
XPOMOCOMBI COCTOAT M3 ABYX CECTPHMHCKUX XPOMAaTH/, COeIJUHEHHBIX
TOJIBKO B 00JIaCTH IeHTPOMEPHI ¥ 00paIlleHHBIX K IIPOTHUBOIIOJIO HBIM
oaocaMm KiaeTKn. MUTOTHYeCKOe BepeTeHO ke IOJHOCTHIO chopMu-
POBaHO K UMeeT BHJ HUTeH, COe IMHAIIINX I10JI0ca ¢ eHTpoMepaMu
XPOMOCOM.

B anaghase nesTpomepa Kaxk10i U3 XpOMOCOM Pa3AesisieTCs, U C 3T0-
0 MOMEHTa XPOMAaTH/ABI CTAHOBATCHA CAMOCTOATEIbHBIMHA JOYEPHAMHA
xpomocomaMu. HuTH BepereHa, MpUKpENJIeHHbIe K IeHTpOMepaM,
TAHYT XPOMOCOMBI K TIOJIIOCAM KJIETKH, a [JIeYH XPOMOCOM ITPH 3TOM
IacCCHMBHO CJEAVIOT 3a IeHTpomepoi. Takum obpasom, B aHadase Xxpo-
MaTHIbl YABOEHHBIX eIlle B HHTep(dasze XpoOMOCOM CTAHOBATCA CaMO-
CTOSATEBHBIMM XPOMOCOMaMH ¥ TOYHO PACXOAATCHA K ITOJII0OCAM KJIeT-
k1. B 9TOT MOMEHT B KJIeTKe HaXOAATCA JABa AUIJIOUAHBIX Habopa
XPOMOCOM.

3aBepuiaerca MATO3 mesogas3oii. XpoMoCcOMEbl, cOOpaBIIuecd y Ho-
JIIOCOB, JIECIUPAJIN3YIOTCA ¥ CTAHOBATCA IJIOX0 BUAUMBIMHA. Y3 mem-
OpaHHBIX CTPYKTYP 9HAOILIA3MATHYECKOMN CeTH IIUTONIa3Mbl 00pasy-
eTcd siaepHas obosouKka. B KieTKkax )KMBOTHBIX IIUTOIJIA3Ma JAeJTUTCS
IyTeM IePeTAKKH Tejla KJIeTKH! Ha JBe MeHbIINX pPa3sMepoB, Kaxaad
U3 KOTOPBIX COAEPYKUT OJWH JUILJIONIHBIIH Ha60p Xpomocom. B kier-
Kax pacTeHM# MUuToIIadMaTHYecKasa MeMOpaHa BO3HUKAET B cepe/in-
He KJIeTKH U pacnpocTpaHsiercs K nepudepu, pasaensas KIeTKY 10-
noJsam. [Tocae o6pasoBaHu s IMONEPEYHON UTONIa3MAaTHIECKON MeM-
OpaHbl Y PACTUTENIBHBIX KJIETOK ITOABJIAETCA IEJIJI0J03Has CTeHKA.

B MuTOTHYECKOM LIMKJIE KJIETKM MHUTO3 — OTHOCHTEJIBHO KOPOT-
Kas craausa, npoaospkaioniasca odsraao or 0,5 xo 3 4. Haunnas c
IIEPBOI0 MHTOTHUYECKOro JejeHHSA OIJIOAOTBOPEHHOM SAMIIeKJIeTKH
(3UTOTHI) BCe JOUEPHHE KJIETKH, 00pa3oBaBIIdecs B pe3yibTaTe MU-
TO3a, COJepPIKAaT OAMHAKOBBINA HAOOP XPOMOCOM M OZJHU | Te 3Ke I'eHbl.
CiiegoBaTeIbHO, MUMO3 — 3MO CNOCO0 OeNleHUA KAemoK, 3aKL1I04an-
WUiLCs 6 MOYHOM pacnpedeseHUl 2eHeMmuU1ecKk020 Mamepuaia mexi-
dy douepHumu Kaiemkxamu. B peayabrare MuTO3a 00e fo4epHUe KJeT-
KH MOJYYaloT JUNJIOUAHEIN HaOOp XpOMOCOM.

Bunonoruueckoe suavenne MmuTo3a orpomHo. IlocroarceTBO cTpoe-
HUS U [IPaABUJIBHOCTH (PYHKIIMOHUPOBAHUS OPraHOB M TKaHEH MHO-
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JOKJIETOUHOTO OpraHm3Ma OblIu Obl HEBO3MOXHBI 0€3 coxXpaHeHus
0IMHAKOBOTO Habopa IeHeTUYecKOro MaTepuana B OeCUHCJIeHHBIX
KJIETOYHLIX MOKOJeHmAX. MuTos ofecneunBaeT Takue BaKHbBIE MO-
MEHTEI HU3HeIeATeJIFHOCTH, KaKrK SMﬁpHOHaJIBHOE pasBudTHE, POCT,
BOCCTAHOBJIEHWE OPTaHOB M TKAHEH IocJIe MOBPesKAeHUA, o eprKa-
HH€ CTPYKTYPHOM I1eJIOCTHOCTH TKaHel IIPU NOCTOAHHON yTpaTe Kiie-
T0K B mporecce uxX (PYHKIIMOHUPOBAHUA (3aMellleHHe MOTUOIIMX
IPUTPOLNHUTOB, CAYIIHBAKIIHUXCS KJIETOK KOX¥H, 3IIUTEJINA KUINNeYHH -
Ka m1mp.).

9 ’ Bonpockl ANA NMOBTOPEHUA U 3aAaHus

. YTO Takoe XKU3HEeHHbIN UMK KNeTkn?

. JaiiTe onpeneneHme MUTOTUHECKOrO LKA KNETKN.

. Byem cumbicn yasoeHuns monexkyn OHK?

. Byem 3akniovaetcs NnoaroTOBKa KNETKU K MUTO3Y?

. MNocneposarensHo onuwnTe dassl MuTo3a. B yem ero Buonornyeckoe 3Have-
Hue?

9 R W N =

Mopymaiite

HOHBMY B KneTkax paCTeHHFI 1 B KNIETKaxX XMBOTHLIX AeneHre unTonna3mbl ﬂpO"
MCXOOUT NO-pasHoMy?

a ‘ PaGoTa c KOMNbIOTEPOM

06paTMTer K oncky. Mayunte matepuan ypoka v BeINOJIHUTE NpeaioXkeHHble
3anaHung.

29. KnetouHas Teopusi CTPOEHUS OPraHUu3MoOB

l Becnomuute!

® Teopus ® I'unomesa ® ITocmyaram ® Axcuoma ® Hexnemoutbte
PopmbL HCUSHU

Kax Bam yrke U3BECTHO, KJIETKA CIIY’KUAT OCHOBOM CTPOEHUA BCEX KU~
BHIX OPraHMU3MOB: PACTeHUH, KUBOTHBIX, TPUOOB U MUKPOOPTaHU3-
MoB. JlJ1sf IpOKApPUOT ¥ NPOCTEMIINX, HUSIIUX I'PUOOB M HEKOTOPHIX
BOJOPOCJIEM TMOHATUSA «KJIETKA» U «OPraHUaM» coBmagaioT. MokHO
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CKa3aThb, 4YTO KJAemKa — 3mo ajemenmapHas buonozuieckasn cucme-
Ma, cnocobHas Kk camoobHOBLEHUI0, CAMOBOCNPOU3BEICHUIO U PA36U-
muio.

Takoe npeacraBieHue O KJIETKe YCTAHOBHJIOCH B HAYKE He cpaay.
Cama kJyeTka (TouHee, KjJeTouHas o0osiouKa) Ob11a oTkpbiTa B X VII B,
arauiickuMm pusukom P. I'vkom. PacemarpuBas o MUKPOCKOIIOM
cpes npobku, I'vk 06HapYKUII, YTO OHA COCTOMUT U3 AUEEK, Pas3/iesIeH-
HBIX IIeperopoakamMu. OTU As4eiKH OH Ha3BaJ KjeTkamu. [loaroe Bpe-
M#A TJIaBHOM Y4acThIO KJETKH cuuTaau ee obosoury. Jlums B XIX B.
y4eHble 00paTHJId BHUMaHHe Ha IMOJNYKHUAKOe CTYIeHUCTOE COAePIKu-
Moe, 3anoaHsAonee KieTKky. B 1831 r. aurnuiickmnii 6oranuk B. Bpo-
VH 00HAPY»KUJI B KJIETKAX S/P0. OTO OTKPBITHE ITOCJIYKUAJIO BayKHOM
IIPEATIOCBIIKOM IJIsi yCTAaHOBJIEHUSA CXOACTBA MEXAY KJIEeTKaMH pac-
TeHW u KUBOTHBIX. Boranuk M. Illlneiigen gokasas, 4To AP0 €CTh
B 110001 pacTUTENBLHOHA KJIETKe.

B koune 30-x rr. XIX B. soosior T. IIIBarsH, 00600IIMB HAKOILJIEH-
HbI€ CBEJeHUS O CTPOCHUH YKUBbIX OPraHU3MOB, IIPUIIIE] K 3aKJII0Ue-
HHUIO, YTO KJIETKA — UX I'IaBHASA CTPYKTYpPHAasA e IMHUILA U YTO UMEHHO
obOpa3oBaHMe KJIETOK OOYCJIOBJIMBAET POCT ¥ PA3BUTHE JKHUBBIX TKa-
HeM.

Knerounas reopus crpoeHus 6bL1a chopMyIHpoOBaHa ¥ ONMYyOJIHKO-
pana T. IlIsansoM B 1839 r. OHa chIrpajia OrpOMHYIO POJIb B Pa3Bh-
Tum 6uonorun. Mcuesna kazapmasaca HeIPOXOAUMON IIPOTIACTE M-
Ay IapcTBOM pAaCTeHHWH M HapCTBOM KUBOTHBIX. IIpoBoariamas
eJUHCTBO >XHBOI'0 MHPa, KJIETOYHAs TEOPHUS MOCIYKHJIA OJHOH U3
IIPeAIOChIIOK BO3HUKHOBeHUA Teopun aBoaonuu Y. [lapsuna.

[Mosnuee kierouHas Teopus OblLiIa pasBUTAa MHOI'MMH YYeHBIMH.
Hemenxuit Bpau P. BupxoB nokasaj, 4To BHe KJI€TOK HeT yKHU3HH, UTO
rJIaBHASA COCTABHASA YACTh KJIETKH — AP0 U YTO KJIeTKU o0pasylored
TOJBLKO OT KJeToK. JlanbHeiiee coBeplIeHCTBOBAHUE MHUKPOCKOIIH-
YeCKOM TeXHUKH, CO3IaHue 3JIeKTPOHHOI0O MUKPOCKOIIA ¥ TOSABJIeHHEe
METO/0B MOJIEKYJIAPHONH OMOJIOrMH MO3BOJIUIN IJIy0sKe IPOHUKHYTh
B TAllHBI KJIETKH, ITO3HATH €€ CJIOKHYIO CTPYKTYPY U MHOroo0Opasue
MPOTEKAIOIINX B HEell OMOXUMHAUYECKUX ITPOIECCOB.

B nacrosiiee BpeMs OCHOBHBIE TOJIOXKEHUA KJIETOUYHOU TEOPHH
MOJKHO c()OPMYJIHUPOBATE CJAEAVIONIAM 00pa3om:

1) KJIeTKa ABJISAETCHA CTPYKTYPHO-GYHKIHOHAJIBLHON eJUHULEH,
a TaK’)Ke eIMHUIIe PAa3BUTHUSA BCeX KUBBIX OPraHU3MOB;

2) Bce KJETKH HMMEKIT CXOJHOe CTPOeHHe, XUMHWUYECKHH COCTaB
1 001 Me IIPUHILUIILI KU3HeIeaTeJILHOCTH;

3) KJaeTKu 00pasyoTCsa TOJBKO JAeJeHUEeM IIPeAlleCTBYIOIIUX UM
KJIETOK;
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4) KJIETOYHOE CTPOeHNe OPraHu3MOB — CBUAETEJILCTBO TOTO, UTO
BCE JKMBOE UMEeT eIUHOE TPOUCXOMKIeHHUE.

Heknerounsle (pOpMBI JKM3HU — BUPYCHI H DakTepruodaru — ycr-
POEHBI ITPOIIe, YeM KJIETKHU JaKe caMbIX IPUMHTHUBHBIX OaKTepuid.
Hx opranmus3anuio BbI U3YYNJIA B 7 KJIacce.

o | Bonpochbl ANns NOBTOPEHUSA U 3aaHNs

1. PacckaxuTe ctopmio OTKPbITUS KNeTKW.
2. Kem u korna enepesie 6eina chopmynupoBaHa knetovHas teopus?
3. WznoxuTe 0CHOBHbIE NONOXEHUA KNETOHHOW TEOPUN.

o | Mopnymante

Moyemy cozpaHue KNeTo4YHON TEOPUN 3aBUCEN0 OT PasBUTUS U COBEPLLEHCTBO-
BaHWA TEXHUKN?

b | | Pa6oTa c KOMNbLIOTEPOM

ObparuTecs K aucky. M3yduTe marepuan ypoka v BbINONHUTE NpeanoXeHHbIe
3afaHuns.
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PasMHOXeHue
U uHOAUMBUAyalibHOe
pa3BuTUE OPraHu3mMmos

CnocoBHOCTb K Pa3MHOXEHUIO, UK
CaMOBOCMPOU3BEJEHUIO, — OfHA U3
BaXXHEWLLNX XapakTepUCcTUK OpraHu4yeckom
npupoasl. PaaMHoOXeHUe — CBOWCTBO,
npucyllee BceM 6e3 UCKTIYEHUS XNBLIM
opraHmamam, ot BakTepuin 40 MNEKONUTAIOLLMX.
CyuiectBoBaHue noboro BuaAa XMBOTHBIX
W pacTteHuin, baktepuin n rpubos,
NPeemMCTBEHHOCTb MeXay POANTENLCKUMU
0cobsMKM 1 MX NOTOMCTBOM MOAAEPXMBAKOTCS TONLKO Bnaropaps
pa3MHOXeHni0. Cnocobbl Pa3MHOXEHUS Y Pa3/IUYHbIX OPraHu3MoB MOTyT
04eHb CUIbHO OTNIMYATLCS APYr OT Apyra, HO B OCHOBE Nio6oro
PasMHOXEHWUS NEXUT AeNneHne KneTku.
TecHo cBsi3aHO C CaMOBOCNPOU3BEAESHUEM U ApYyroe
CBOMCTBO XWBbIX OpraHn3moB — passutue. OHO Takxke npucyLle
BCEMY XMBOMY Ha 3emne: n Menb4anllMM OAHOKNETOYHbIM OpPraHn3mMam,
W MHOMOKNETOYHBIM PaCTEeHUAM, XMUBOTHLIM U rpubam.




haea

1 2 PasaMHOXeHune opraHu3mos

H3BecTHbl passinuHble (DOPMbl PA3MHOMKEHHSA, HO BCE OHH
MOTYT OBITH O0BEIMHEHE] B IBa THIIA: IOJIOBOE B Oecmooe.

ITono6btm pazmHodceHueM HA3hIBAIOT CMEHY TTIOKOJIEHUIT
¥ pa3BUTHE OPTaHU3MOB M3 CIeIHATH3UPOBAHHBIX — 100
6bLX — KJIETOK, 00pasyoIUXCcs B IIOJIOBBIX »Kenedax. [lpu
9TOM HOBBHIM OPraHMW3M Pa3BHUBAETCH B pe3yabTaTe CIAUAHUA
JBYX IOJIOBBIX KJIE€TOK, 00pa30BaHHBIX PA3HBIMH POJIUTENA-
vu. OgHAKO Y 0€CITIO3BOHOYHBIX KUBOTHBIX HEPEAKO CIep-
MaTO30U bl ¥ AWIEKJIeTKN (POPMUPYIOTCS B TeJIe OJHOI'0 Op-
rarusma. Taxkoe aBiaeHne — 000€10JIOCTh — HAa3BIBAIOT 2€p-
magppodumusmom. 1IBeTKOBBEIE pacTeHUA TaKKe OBIBAIOT
oboenogbIMUA. ¥ OOJBIIWMHCTBA BHUAOB INOKPLITOCEMEHHBIX
(IBeTKOBBIX ) PACTEHU I 000IIOJIBIH IIBETOK BKJIIOYAET U ThI-
YMHKHA, 00pasyiolye My¥CKHe I0JOBble KJIeTKH — CIep-
MWH, U TeCTUKH, coleprKalue sinexjgeTku. [IpumepHo y
YEeTBEPTOH YACTH BUA0B MY KCKHe (ThIYMHOUYHBIE) U YKEHCKHEe
(mecTUYHBIE) IIBETKHW PA3BHBAIOTCA HE3aBUCHUMO, T. €. Y HUX
1 BeTKM ofHononble. [IppymMepoM MOXKeT CIIyKUTh KOHOILIA.
Y HEeKOTOpBIX PacTeHUNl — KYKYPY3bl, 0epe3bl — U MYHK-
CKHe W XeHCKHe [IBeTKH BO3SHUKAIOT Ha OJHOH 0cobu.

Y HEeKOTOPHIX BUJOB KABOTHEIX M pacTeHUil Habogaer-
CcA pa3BUTHEe U3 HEOIUIOJOTBOPEHHOW sAimexJeTku. Taxroe
PasMHOKeHUe Ha3bIBAIOT 0e6CMECHHbLM WA NAPMeH0zZeHe-
muyeckum.

Becnosoe pasmHodxiceHue XxapakTepuayeTcsi TeM, 94TO HO-
BadA 0co0b pa3BHBaeTCHA M3 HEIOJIOBBIX, COMAaTHYECKHUX (Te-
JIECHBIX ) KJIETOK.

Paccmorpum nofpobHee o6a Tuiia pasMHOMEHU A,

30. Becnonoe paamHoxeHue

‘ Bcnomuure!

® Mumos® Cnopa ® ITouxosarue ® Pezenepayusa ® Bezemamugioe
PA3MHONCEHUE

HDH Oecriosom PasMHOMXeHHH HOBBI OpraHMua3M MOKeT BOSHHEKHYTbH
13 OJHOM KJETKH MJIHM M3 HEeCKOJbKUX HEeIOJOBBIX (COM&TH'{ECRHX)
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Puc. 78. PaamHoxeHve
3BrNEHbI 3eNeHon

KJEeTOK MaTepHHCKOI ocoOu. B pasaMHOKeHHUH yUaCTBYET TOJIbLKO O~
Ha poauTeabcKas 0co6b. [JOCKONMBKY KJIeTKH, arolie Haualo Jouep-
HUM OPraHU3MaM, BO3HHKAIOT B Pe3VJIbTaTe MUTO3a, TO BCE IIOTOMKH
CXOJIHBI TI0 HACJIeJICTBEHHBIM IPU3HAKAM C MATEPUHCKOM 0CO0BIO.
Muorue npocreiinmine (amebbl, 3BrjeHa 3ejieHass U Jp.), OJHOKJIe-
TOYHBIE BOAOPOCIH (XJIAMMIOMOHAIA) PA3MHOMKAKITCA IYTEM MLUMO-
muyeckozo denenus kaiemru (puc. 78). IIpyrum oJJHOKJIETOYHBEIM —
HEKOTOPBIM HHU3IIHUM I'pubam, BOJOPOCIAM (XJjaopeJia), }KUBOTHBIM
(ManaApuiHBIA NJIa3MOAWIl) CBOMCTBEHHO cnopoobpasosanue. Ilpum
9TOM KJIETKAa pacriagaercsa Ha 00JbIIoe YUCJI0 ocobeil, paBHOE KOJIH-
YecTBY AHep, 3apaHee 00pa30oBaHHBIX B HEl B pe3yJibTaTe MHOIOKpPAT-
HOTO JIeJIeH!UdA ee Aapa. MHOTOKJIeTOUYHbIE OPTaAHU3MEI TAKIKe CITI0c0o6-

Puc.79. MNMouykoBaHWenpoxokesbIxrpnbos

Puc.80. lNo4ykoBaHMEYKNLLEYHONONOCTHBIX:
HatenemaTepuHCcKoroopraHnamaobpasyercs
CaMOCTORTENbHBINOPraHu3m
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HBI K CIIOpOOOpa30BaHUIO: 3TO MXH, BBLICIIAE I'PUOBI, MHOTOKJIETOY-
HbIe BOJIOPOCJIH, NAalIOPOTHUKOOOpa3HbIe U HEKOTOPEIE JpyTHe.

CnocoboM 6ecIiosioro pasMHOYKEHH S CIYKUAT TAKIKe NoYK08aHue.
Hampumep, y ApokiKeBbIX rpu6oB (puc. 79) U HEKOTOPBLIX HWHPY30-
pui (cocyime HH(GY30PHUH) IPH NOUYKOBAHUHK HA MATEPUHCKOHN KJeT-
Ke IlepBOHaYaJabHO obpasyercss HeOOJbIIONH OYropoK, cozepiKaliuit
aapo, — nouyka. OHa pacreT, foCcTUTraeT pa3MepoB, OJIU3KUX K padme-
paM MaTepUHCKOTO OpraHu3Ma, U 3aTeM OTeNseTcs, IePexoad K ca-
MOCTOATEJIBHOMY CYIIeCTBOBAHUIO. ¥ MHOTOKJIETOYHBIX (IIPECHOBO/I-
HafA I'ujpa) I0YKa COCTOUT U3 IPYHOBI KJIETOK 0DOMX CJIOEB CTEHKH
resa. ITouka pacrer, yaJIuHsieTcs, HA IepeIHEM ee KOHIIe TTOABIAeT-
¢ POTOBOE OTBEpPCTHE, OKPYKeHHoe mynaiabinamu. O6pasyercs ma-
JIeHbKasA Iujipa, KOTOpasd 3aTeM OTAEJSAeTCH OT MAaTePUHCKOT0 opra-
Huama (puc. 80).

Puc. 81. BereratMeHOE pasMHOXEHWE pacTeHuin: 1 — BEretaTtMBHOE pPa3MHOXEHue
3EMAAHMKW HAA3EMHBIMW NON3y4KnMK noberamu, 2 — nog3emHsie knybHu kaptodens (Tem-
HbIM KNyBEeHb — CTapbil, U3 KOTOPOro BLIPOCNO BCe pacTeHwe), 3 — monoauno pas-
MHOXaeTCs OTKMALILWAaMMK, 4 — NYKOBWYKM B COLBETMN AMKOro NyKa, 5 — nykoBuLbi-«aeT-
KW» B NYKOBULE, 6 — KOPHEBULLE OCOKW, 7 — KOPHEBMLLE MpUca (kacatmka), 8 — anoges,
pasmHoXaloLLasca Yyactamu noberos
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VY Apyrux MHOTOKJIETOYHBIX JKUBOTHBIX CYILIECTBYeT OecIiojioe pas-
MHOKeHHe ITyTeM (PparMeHTanuy TeJia Ha OTJAesIbHbIe YacTu (Meay-
3BI, KOJIbYAThIE YePBH, IIJIOCKHE YePBU, UTJI0KoKKe). U3 Kaxkmoii Ta-
KO#f 4acTH pa3BHUBaeTcs MOJHOIeHHAaA 0co0b.

¥ pacTeHM# HIUPOKO PACIIPOCTPAHEHO 8€2emamueHoe pa3MHON Ce-
Hue, T. €. YaCTSAMH TeJla — YepeHKaMHu, ycaMu, KiayoHamu (puc. 81).
Tak, kaprodens pasMHOKaeTCA BUAOM3MEHEHHBIMH IOJA3eMHBIMUA
YacTAMH cTebnsa — KayOHaAMH. ¥V 3KacMHHA, UBBI JETKO YKOPEHAKT-
cad nobern — uyepeHKH. C IOMOLILI0 YePEeHKOB Pa3MHOMKAIT BHHO-
rpaji, CMOPOANHY, KPBI’KOBHUK.

HnuEHEBIe MOJI3yYyue cTed/Id 3eMIAAHUKHA — yChbl — 00pasyioT moy-
KH, KOTOpbIe, VKOPEeHSAACH, JalOT HA4YaJI0 HOBOMY pacTeHno. HemHO-
rue pacTeHusdA, Hanpumep 0eroHus, MOTYT PA3MHOKATHCHA JIUCTOBBIMH
YepeHKaMu (JTucTOBasA MJIACTUHKA U Yepelnok). Ha HuKHeil cTtopoHe
JIACTA, B MECTaX Pa3BeTBJIEHUS KPYIIHBIX YKUJIOK, BOBHUKAIOT KOPHH,
HA BepXHeil — IDOYKH, a 3aTeM noberu.

Ilns BereTaTMBHOIO Pa3MHOJKEHUS HCIIOJIB3VIOT TAKYKEe KOPEeHb.
B cajoBoacTBE ¢ TOMOIIIBIO YePEHKOB U3 DOKOBBIX KOPHEH Pa3dMHOMa-
0T MAJIMHY, BHIIHIO, CJUBY, po3y. C IOMOIILI0O KOPHEBLIX KJIyOHeH
PasMHOJKAIOTCA TeOPrHHbI. BuaonaMeHeHHue MMOA3€MHON YaCTH CTe-
018 — KOpHeBHUIIle — TaKiKe oOpa3yeT HOBbIe pacTeHHs. Hanpumep,
0COT C IOMOIIIBI0 KOPHEBMIIA MOKeT AaTh 00Jiee ThICAYHN HOBBIX 0CO-
Oeit Ha 1 M2 MOYBHI.

e | Bonpocbl Ana NOBTOPEHWUA U 3afaHNA

1. Kakue ocHoBHbIE cnocobbl pasMHOXEHWA BaM M3BECTHbI?

2. Yo Takoe Becnonoe pasmHoxeHue? Kakoih npouecc nexmT B ero ocHose?

3. Y kakux opraHnamMoB BcTpedaeTtcs 6ecrnonoe pasamHoxeHve?

4. Kakuwe ¢popmbl 6ECNONOIO Ppa3MHOXEHWSA Bam M3BECTHLI? NpuBeauTe npumMmepsl.

5. lMo4emy npu BECnonomMm pazmMHOXEHUU NOTOMKN FEHETUYECKWU CXOAHbI MEXay
coboit 1 ¢ poanTenbCKOn 0cobbin?

o | NMopymaite

Kakoe 3Ha4eHue ONnd BelXXBaHMA OpraHMSMOB mmMmeeTt nx CnOCOﬁHOCTb K SEC‘
NONOMY Pa3MHOXEHWNIO?

, | Pa6oTta c KOMNbIOTEPOM

O6paruntecs K AUCKY. M3yunTe matepuan ypoka 1 BhINONHUTE NPeaioXeHHbIe
3agaHus.
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2 1. MNMonosoe paamHoXeHue.
Pa3BuTue NonoBbIX KNEToK

| Bcnomnure!

e Cnepmamoszoud ® Auuexaemrxa® I'en ® 'enomun ® 'amema ® Meiioz
o Henmorxe JJHK ® PHEK ® Xpomocoma

ITonoBoe paaMHOKeHUEe UMeeT O0JIbIINE 9BOJIOIIMOHHBIE IPeuMYyIIie-
CTBa II0 CpaBHEeHHIO ¢ OecnoabiM. ['eHOTHII TOTOMKOB BO3HHUKAET IIy-
TéM OG'E»EH,HHEHI/IH reHOB OT 0DOMX pO,IIHTEJIEﬁ, B pe3yJjbTaTe IOBbI-
HIa10TCA BO3MOYKHOCTH OPraHU3MOB B IPHCHOCOOIeHHHN K YCIOBAAM
cpennl. Tak KaK HOBbIe KOMOMHAIIMY OCYIIECTBIAIOTCSH B KA JOM T10-
KOJIEHUH, IPHUCIIOCOOIEeHHBIMH K HOBBIM VCJIOBHUAM CYIIIECTBOBAHUA
MOJKeT OKasaThcs ropasjo 0oisbire ocobeil, yuem mpu GecriosioMm pas-
MHOKeHun. I[logBIeHe HOBBIX KOMOMHAIIHI reHOB obecrieunBaeT 00-
Jiee YVCIIelllHoe U 6BICTp08 HpHCHOCOﬁHEHHe BHOa K MEHAIIMMCH yC-
JIOBHSAM OOMTAHHUSA.

Taxum o6pa3om, CYIIHOCTE II0JIOBOTO PA3MHOMKEHHU A 3aKJII04YaeTcsd
B o0beIMHEHUH B HACJIEJCTBEHHOM MaTepHaje IIOTOMKAa reHeTude-
CKOI HH(POPMAIINH U3 IBYX PA3HBIX HCTOYHUKOB — DOJUTENIEH.

B nosioBBIX 3Kene3ax pasBUBAIOTCS MOJIOBBIE KJIETKU: MYKCKHE —
cnepmamo3oudvl, JKeHCKUue — giuexkaemiu (nnm aitya). B nepeom
cJy4dae X pa3BATHE HA3BIBAIOT CePMAMozeHe30M, BO BTOPOM — 080~
2zeHe3om (OT JIaT. 080 — SAUIO).

B nporecce 06pas3oBaHn A HOJOBBIX KJIETOK BBIAEIAIOT PAJL CTALHM,
IlepBasa cragus — nepuod pa3mHoONeHUA, B KOTOPOM IIePBUYHbIE 110
JIOBbIE KJIETKH JEJIATCHA IIyTeM MUTO3a, B Pe3yJjIbTaTe 4ero yBeaIudu-
BAETCA UX KOJHYECTBO.

Bropas cragusa — nepuod pocma. Y He3peJIbIX MY»KCKUX ramMeT OH
BbIpa)keH Hepesko. VX pasMephl yBeJIHUYHUBAIOTCA HE3HAYUTEJIbHO.
Hanporus, 6yayique sUeKJIeTKA — 0604UMbl. — YBEJIUYUBAIOTCA B
pasMepax MHOT/Ja B COTHH, a Yalle B THICAYH U JarKe MHJIJINOHEI pas.
PocT 0BOIUTOB OCYIIECTBISAETCA 34 CYET BeIlecTB, 00pa3yeMsuIX Apy-
I'IMH KJeTKaMu opranusma. Tak, y pei6, ambubuii u B 6osbimie cre-
IIeHH Y PEIITUJIANA U ITHIL OCHOBHYIO MacCcy ANIla COCTaBJIAET A eJTOK.
OH cuHTE3HupyeTCcA B IeYeHu, B 0coD0H pacTBOpuMOii (hopMe nepeHo-
CHUTCS KPOBBIO B ANUYHUK, IPOHUKAaET B PacTyIIHe OBOILUTEI M OTKJIA-
JBIBAETCSA TaM B BHJE KeJITOYHBIX IIacTUuHOK. Kpome Toro, B camoi
OyayIneil MmoJIOBOM KJIeTKe CHHTEe3MPYIOTCA MHOTOYHMCJIEHHbIE OeIKH
u OoJibIIIOE KoJimuecTBO pasHoobpasHbix PHK: Tpancnoprabix, pubo-
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Puc. 82. Craama co3pesaHusa NONoBLIX KNEToK (Meio3) B npouecce cnepmaroreHesa

COMHBIX ¥ HH(POPMAIMOHHBIX. ALeJITOK — COBOKYITHOCTH MUTATEJIb-
HBIX BelleCTB (3JKUPOB, O€JIKOB, YIJIEBOJOB U AIP.), HEOOXOIUMBIX JJIsi
nuraHuA 3apoasima, a PHK obecnneunBaeT cuHTe3 6€1KOB Ha paHHEe
cTaiuy Pa3BUTHUA, KOIZa cOOCTBEHHAA HACAEACTBEHHAA WH(popMAaIus
elle He UCIIOJIB3YeTCs.
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Cnepyromas craiusa — nepuod co3pesanus, WIA mMeilo3, — Npej-
craBjeHa Ha pucyHke 82. Kinerku, BcTynamoliue B IIepPHOJ CO3peBa-
HUSA, COAEPKAT AUIIOUIHBIN HAOOP XPOMOCOM H yiKe yIBOEHHOEe KO-
anuectBo [IHK. CymiaocTs Meiio3a B TOM, 4TO KasK/1as 1oJjioBas KJIeT-
Ka IMoJIyyaeT OJAMHAaPHBIN, FalvIONAHbIA, HaOop xpomocoM. OaHAKO
BMECTE C TeEM Meif03 — 39TO cTaAud, BO BpeMsA KOTOPOH CO3alTCA HO-
BhIE KOMﬁHHaU,HH reHoB IyTeM CO4YeTaHHA Pa3sHbIX MaTePDHHCKHX H
OTIOBCKHUX XpoMmocoM. IlepexoMOuHMpOBaHKEe HacaeCTBEHHBIX 3a-
JIaTKOB BO3HUKAaET, KPOMe TOT0, 1 B pe3yJbTaTe KpoCcCcuHz208epa — 00-
MeHa YJ4acTKaMHi MeK1y F'OMOJIOTHYHBIMH XPOMOCOMaMH B IIPOILecce
Meiiosa.

Meitos BKIOYaET ABa IOC/Ie0BaTeNbHEIX AesieHuda. Kak u B MuTo-
3e, B KaKJOM MeHOTHYECKOM JleJIeHUHU BBIJEJIAI0T YeThipe CTALWHU:
npogasy, meradasy, anacgasy u renopasy.

ITeproe (I) meitoTuueckoe genenune. I1pogasa 1 HaunHaeTca cuu-
panusanuei xpomocom. Kax BbI IIOMHHTe, KaxKJasg XpoMocoMa Co-
CTOMUT M3 IBYX XPOMAaTH/l, COEAUNHEHHBIX B 00J1aCTH IIEeHTPOMEDHI. 3a-
TeM IOMOJIOTHYHEIE XPOMOCOMEI COTMIKAIOTCHA, KaXKIasa TOYKa Kam-
0¥ XpOMATH/IBI OJJTHOM XPOMOCOMBI COBMEIIIAeTCS C COOTBETCTBYIOMIEH
TOYKOM XpPOMAaTHbI APYTOif, TOMOJOTHYHON XPOMOCOMEBI. JTOT TIPO-
I[eCC TOYHOI'O ¥ TeCHOTO COIMIKeHN A TOMOJIOTHYHBIX XPOMOCOM B M€t~
03e Ha3bIBAIOT KOHBlHzauueil. B najbHelleM MeXIy HUMH MOMKET
TIIPOMA30HTH KPOCCHHTOBEpP — 00MeH 'OMOJIOTUYHBIMH, T. €. COJepxKa-
IIMMH OJHHU U Te JKe IeHbl, ydyacTKaMu. K KOHIY npodasbl Mexay
TOMOJIOTHYHBIMHA XPOMOCOMaMH BO3HUKAIOT CHJIBI OTTAJIKHBaHUA.
Brauaiie 0HH IPOABIAIOTCA B 06JIACTH LIEHTPOMED, a4 3aTeM B APYTHX
y4yacTKax.

B memaghase 1 cniupanmsanua xpomocoM MakcumasibHa. Koasio-
THPOBaHHBIE XPOMOCOMEI paciojaraioTes 110 9KBATOPY, IPHUYeM IeH-
TPOMEephI TOMOJIOTUYHBIX XPOMOCOM OOpamieHsl K PA3HBIM I10JII0CaM
KJeTKH. K HUM IPpUKPENIATCA HUTH BepeTeHa JeJIeHUdA.

B anagase I miieqyn roMoJIOTHYHBIX XPOMOCOM OKOHYATEJIBHO pas-
JeNSAIOTCSH, 1 XPOMOCOMBI PACXOAATCS K Pa3IMdHbIM noarocam. Cie-
JIOBaTeJIbHO, U3 KarKJ0H mapbl TOMOJIOTHYHBIX XPOMOCOM B J0Yep-
HIOIO KJIETKY HOIIaJaeT TOJBKO 0JJHa. YHCJIO XpOMOCOM YMEHbIIIaeTc
B /IBa pasa, XpPOMOCOMHEI Hab0Op cTaHOBUTCA ramongasIM. OgHaKO
Kaxjaasd XpoMOCOMa COCTOUT M3 ABYX XpOMaTHUL, T. €. HO-IIPEKHEMY
coJepKUT yaBoeHHOE KoauuecTBo [THEK.

B menogasze 1 Bpemenno obpasyercs spepHas obosiouka. Bo Bpe-
MA nHTep(dasbl MeKAY IePBLIM U BTOPLIM JeJJeHUAMMU Meiio3a peyn-
mukanuu [ITHK vHe npoucxonur. Kinerku, o6pasoBaBiinecs B peayiib-

152 Paapen 3 / PaaMHOXeHWe W MHAMBWMAYANLHOE PA3BUTUE OPraH3amos



TaTe IEePBOTO AeJIeHUs CO3PeBaHUA, PA3JIMYAIOTCA 10 COCTABY OTIOB-
CKMX W MATEePUHCKHX XPOMOCOM H, CJIeJ0BaTeJbHO, 110 Habopy
TeHOB,

Hanpumep, Bce KJIeTKHU YeJIOBEKa, B TOM YHCJIe IePBUYHBIE IT0JO0-
BBIE KJIETKH, coaep:kaTr 46 xpomocom. VI3 Hux 23 nmoaydueHsbl OT OTIA
u 23 — ot matepu. [Ipu 06pasoBaHUM NOJIOBBIX KJETOK II0CJIE IePBO-
ro MEHOTHYECKOTO JIeJIEHUS B CIIePMATOIIUTEI U OBOIIUTHI TAKYKe Mo-
majaet 1o 23 Xxpomocombl. OIHAKO BCJIEJICTBHE CIAYYAaMHOCTH Pacxo-
JKIeHUA OTIIOBCKUX M MATEPUHCKUX XpoMocoM B aHadase I obpasyio-
muecsd KJIeTKH MOJIyYaloT PasIMdHble KOMOMHAIUHM POANTETBCKUX
xpomocoMm. Hanpumep, B OZHOM U3 HUX MOKET OKasaThCs 3 OTIOB-
ckux u 20 MarepuHCKHUX XpomocoM, B apyroit — 10 oTmoBCcKuUX u
13 MmaTeprMHCKHUX U T. A. YHUCI0 BOBMOKHBIX KOMOMHANIMI OYEHB Be-
JUKO. YUUTHIBAsA 0OMEH INOMOJIOTHYHBIMHM yUYacTKaMHU XPOMOCOM B
npodase mepBoro AeaeHuA Melio3a, OUeBUTHO, YTO Kaxgaa o6pasyio-
masicd MoJ0Bas KJIeTKa reHeTHYeCKH YHUKaJIbHa, TAK KaK HeceT He-
IIOBTOPUMBIH HaOOP I'eHOB.

CremoBaTellbHO, MEiL03 — OCHOBA KOMOUHAMUBHOIL 2eHOMUNUY -
CKOU U3MeHYUBOCMU.

Bropoe (II) meitoTnueckoe neaenne. Bropoe nenenue meiiosa B 00-
IeM IPOTeKaeT TaK ke, KaK 00bI94HOe MHTOTHYEeCKOe JieJIeHue, C TOi
JHMIIb Pa3HUILe, 4TOo Aensuniasca KieTKa ramiougasa. B anagase 11
HEeHTPOMEeDPhblI, COeAUHAIINEe CeCTPUHCKHE XPOMAaTHALI B KaXXI0u
XpoMocoMe, eIATCH, i XPOMATH/Ibl, KAK U B MHTO3€, C 3TOI'0 MOMEH-
Ta CTAHOBATCS CAMOCTOSITeIBHBIMUA Xpomocomamu. C 3aBepiieHnem
menogaswl 11 3akanunBaeTca U Bech IIpolecc Meidosa: U3 MCXOTHOMN
MePBUYHOMN TIOJIOBOM KJIETKH 00pa3oBaJiMCh YEThIpE TallJIOH/HbIe
KIIeTKH.

¥ ocobell My»KCKOI'o Iojia Bce OHU npeoObpasyloTcsd B raMeTbl —
crepMaTo30uabl. ¥ ocobelt 3KeHCKOro 11oJia BCJIeACTBIe HepaBHOMep-
HOr'O Meio3a JHUIIh U3 OJHOH KJETKH IoJydYaeTcs 3KHU3HecIocoOHoe
aino. Tpu apyrue godyepHue KJIETKH Iopasio Mejbde, OHHM IIpeBpa-
MAI0TCHA B TAK HA3BIBaeMble HANPABUMENbHbLE, WITH PeOYKUUOHHbLE,
meJabya, KOTopbie BcKope nmorubatT. ObpasoBaHue TOJBKO OJHOM Sii-
MEeKJIETKHA U rubesib TpeX reHeTHYeCKH! MOJTHOIEHHBIX HATIPABUTE I b-
HBIX TeJiell ¢ 6MOJOTHYeCKON TOUYKH 3peHus 00yCJIOBIeHO HeobxXoau-
MOCTHIO COXPaHEHHs B OJJHOM KJIETKe BCeX 3allaCHBIX MUTATEeJbHBIX
BENIECTB, KOTOPbIe MOHAN00ATCS A PasBUTHA OVAVIIEro 3apojbl-
ma.

ITepuox dhopMupPOBAHMA COCTOUT B TPHOOPETEHUN KJIETKAMM OII-
peesieHHON (hOpMBI M pa3MepoB, COOTBETCTBYIOIMUX UX (DYHKILAA.
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Puc. 83. Cxema cTpoeHua KypuHoro ainua: 1 — ckopnyna, 2 — noackopnynoeas
obono4ka, 3 — XenTtok, 4 — 3apogbllueBblii AucK, 5 — Bo3aywHana kamepa, 6 — benkoeasn
obonouka, 7 — BGenkoBbie BONOKHA, 8 — xanaaa (kaHaTtuk)

Puc. 84. Cnepmartosong mnekonuraiowero: A — obwwia Bua; b — cxema ctpoenus: 1 —
akpocoma, 2 — a4p0o, 3 — NPOKCUManbHas UeHTPUONb, 4 — auctanbHas ueHTpuons, 5 —
MUTOXOHAPWaNLHas cnupans, 6 — ocesBas HUTL

JHeHCcKUe MONI0BBIE KJIETKH B IIPOLECCe CO3PeBaHUs IIOKPLIBAKTCSA
000JI0YKaM¥ M I'OTOBBI K OILJIOJOTBOPEHUIO HENIOCPEACTBEHHO MOCJe
3aBepliueHUus Meiio3a. Bo MHOTHX ciydasix, HAIpUMep y IIPeCMbIKai0-
IUXCSA, ITUI 1 MJIIEKOITUTAIOIINX, 34 CUeT JeATeJIbHOCTHA KJIEeTOK, OK-
PYKa0IIUX AWIEKIETKY, BOKPYTI' Hee BOZHHUKAET PAJ AOTIOJHUATEIb
HBIX 00oJ0uek (puc. 83). X pyHKIMA 3aKI0YaeTCA B 3alllUTe Ai1e-
KJIETKH ¥ Pa3BHUBAIOLIEroCs 3apO/bIIIa OT BHELIHUX HEOIaronpuATHEIX
Bo3neicrBui. HilllekIeTKH OOJBIIMHCTBA JKUBOTHBIX COJEPIKAT B
IIHUTOIIJIasMe 3allac IMTaTeJIbHBIX BellleCcTB B BH e eJITKa.

CrnepMaTos3ouabl MOI'YyT HMETh pasju4YHBIe pas3mepbl U (Gopmy
(puc. 84). DyHKIUA CHEPMAaTO30HIOB COCTOUT B JOCTaBKe B Aille-
KJEeTKY TIeHeTH4YecKOoM MH(pOpMAIlMU U CTUMYJALUNA ee Pa3BUTHA.
ChopMUpOBaHHBINA CIIEPMATO30H I COAEPKUT MUTOXOHAPHUHA, arriapar
Toabmxu, BeIesA0IIME (DepMeHThI, PACTBOPAOIIUe MeMOpany -
114 TIPY ONJI000MBOPeHUU, T. €. TIPU CIUSTHUU CIIePMaTO30M/1a U AiIe-
KaeTKH (puc. 85). BosHuKawomas npu 9ToM AUIJION HAA KJIEeTKa HO-
cuUT HasBaHue 3uroTsl (puc. 86).
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R Cnepmarosoug, OnnogoTeopeHne
Puc. 85. OauH 13 atanos °

MPOHWKHOBEHUS CnepmMaTo- F 95@
301aa B ANLEKNETKY
npv ONNOO0TBOPEHNN Cameu, j

Puc. 86. Cxema onnopno-

TBOpeHus. Mpu cnusaHUM ? - @ ? @
CNepMaTo301aa U ARLEKNETKN 3urora

8 3UrOTE BOCCTAHABNMBAETCS @ ® @ SS_\’
AMNAOMAHBINA HABOP XPOMOCOM

9 | Bonpochl 4NnS NOBTOPEHWUS U 3afaHna 7

1. Yem nonosoe paszmHOXeHue oThnyaeTtcs ot Gecnonoro?

2. YkaxuTe oTnv4ua meihosa 0T MUTo3a.

3. Mo4emy 3penbie NoNoBLIe KNeTKW OAHOr0 OpraHM3mMa HecyT pasHblie KOMOWHa-
Ui reHoe?

4. Yem oTnu4aeTcd anuekneTka ot cnepmaro3ounpa?

5. KaxkoBbl hyHKLMN MYXCKOA U XXEHCKOW NON0BLIX KNeToK?

o ; Mogymante

Kakve 3BOMOUMOHHbIE NPEVMYLLECTBA AaeT XKNBbIM OpraH3mam Nnonosoe pas-
MHOXEeHue"?

: l PabGoTta c kKOMNbIOTEPOM

O6partutecs K Aucky. Mayunte marepuan ypoka v BuiNONHUTE NPEeafIOXEeHHbLIE
3anaHus.
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1 3 NuguBuayansbHoOe pa3BuTue
OpraHu3mosB (OHTOreHe3s)

NupuBuayalbHbIM Pa3BUTHEM, UIN OHMOZeHEe30M, HA3bIBA~
10T BeCh IIePUO/JI YKU3HU 0COOM — ¢ MOMEHTAa CIUAHUSA CcIiep-
MAaTO30HU/a ¢ AUIIOM 1 00pa30BaHUA 3UTOTHI 70 rubesm opra-
Huama. OHTOreHes JeJuTCs Ha JBa nepuoja: 1) ambpuoHay-
HbliL — OT 00pa30BaHUSA 3UTOTHI 0 POXK/IEHUSA UJIUA BBIXO0JA
13 AlNeBbIX 000JI049eK; 2) nocmamOpPUOHALIbHbLIL — OT BbI-
X0/Ja U3 AHIEeBBIX 000JI0YEeK UJIN POKIASHHUA 10 CMEePTH Opra-
HHu3Ma.

Hayka, nuayuarinas 3aKOHOMEPHOCTH HHAUBUAYAJILHOTO
pPas3BUTUA OPraHU3MOB Ha CTAAUM 3apOJbIlIa, Ha3blBaeTcsd
ambpuonozueil (0T rped. IMOPUOH — 3aPOJABIIII).

3 2. 9MOpuoHanbHbIA NEepuoa, pasBuTUN

| Bcnomuure!

e 3uzoma ® /[pobarerue » Baacmomep ® Mumomuyeckuil yur.a
e Cneyuanuszayus

Y 60aBIIMHCTBA MHOIOKJIETOUHBIX KUBOTHBIX , HE3ABUCHMO OT CJIOK-
HOCTH MX OpPraHusanuu, craguu 9MOPUOHAJIBHOTO PA3BUTHSA, KOTO-
phble MPOXOAUT 3apPOAbIil, eAnHbI. B aMOpHoOHAIbHOM IIEpUO/e BhIje-
JAKT TPH OCHOBHLBIX aTalia: ,apoﬁ.nemde, raCTpyJadaIlinio |u HepBH‘IHBIﬁ
opraHoreHes.

M pobnenue. PazBuTne oprainaMa HAYWHAETCHA CO CTAAUH OJHOM
KiIeTKH. OII040TBOPEHHOE AHI0 — 3TO KJIETKA U OJJTHOBPEMEHHO YiKe
OpraHMaM Ha caMoil paHHEH cTaJuK ero paseuTus. B pesyabraTe MHO-
FOKPATHBIX JeJeHHH OJHOKJIETOUHBIH OpraHu3M IIpeBpalljaeTcs B
MHOI‘OKJIGTO‘IHBIf‘I. Boaﬂmcmee IpHu OIMJIOAOTBOPEHHWH OyTeM CIHfA-
HUSA CIIEPMAaTO30MIa ¥ AUIEKJIeTKH JUILJIONTHOE AP0 Yepe3 HeCKOJIb-
KO MHHYT HaUHHAaeT JeJIMThCH, BMeCTe C HUM JeJINTCA U IUTOILIasMa.
Obpasyoimuecs KjaeTKH (61acToMepsl) ¢ KayKAbIM JIeJIeHHeM YMeHb-
HIalTCs B pasMepax, M03TOMY HPOLECcC JleJIeHNUs Ha3bIBalT 0pol.ie-
Huem. B nepuod Opobaenus HakKanaiueaemcs Kiemoinblil mamepu-
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Puc. 88. Paszpes nosgHei
BnacTynbl NAHUETHUKA:

1 — aHumansHbI NoNoC,
2 — BereTaTtuBHbLIKM NONIDC

3 4

Puc. 87. [pobnenue ainua naduetHuka: 1 — ctagus 2 bnactomepos, 2 — ctagns
4 6nactomepos, 3 — ctagua 8 bnactomepos, 4 — cragus 16 Bnactomepos

an 0aa danvHelwezo paseumus (puc. 87). 3aBepmaerca apodiieHue
obpaszoBaHMEM MHOT'OKJIETOYHOTO 3apojbiuia — 6aacmyavt. Bnacry-
Jla UMeeT IMOJIOCTh, HANIOJIHEHHYIO sKUAKOCTBIO, TAK Ha3blBAeMYIO nep-
8uYHYI0 nonocms meaa (puc. 88).

B Tex caydasax, KOrja B HUTOILIA3ME SAHUIEKJIETKH YKeJTKa MaJo
(kaK y JAHIIETHUKA) UJIX OTHOCHTEJBHO HEMHOTO (KaK y JATryIIKHA),
apobsienue ObIBAET HOJHBIM, T. €. AHIEKJIETKA JeJIUTCA EeJTUKOM.

Wuaue nporekaer nepuoj Apoodsesus y nrui. CBobogHAaA OT 3KeJIT-
Ka mUToInjasma cocrasiaser Bcero 1% ot obiero obbema AMneKaer-
KM KYPHIIbI; BCA OCTAJbHAA IIUTOILIa3Ma AHLEKJeTKH, a cjeJoBa-
TeJBbHO U 3UTOTA, 3all0JIHeHa MacCUBOM KeJiTKa (cM. puc. 83). Ecau
ONPHUCMOTPETHCA K KYPHHOMY ﬂﬁlly, Ha OJJHOM M3 ero noJINCOB Hello-
CpeliCTBEHHO Ha HeJITKe MOXXHO VBHIEeTh MaJleHbKOe IMATHBINNIKO —
onactyny, uam 3apodviuiessvlit duck, oOpa3oBaBIIMIICS B pe3yJibTare
npobieHus cBOOOJIHOIO OT »KeJITKa yYaCTKa IUTOIIa3Mbl, COAepKa-
mero siApo (cM. puc. 83). B rakux caydasax apobiieHHe Ha3bIBAIOT He-
nosasIM. HemostHoe apoGiieHue CBOMCTBEHHO M HEKOTOPHIM pbibam
H PENTHJINAM.

Bo Bcex ciayuasix — W y JaHIETHHUKA, U y aMmpubuit, u y nrTui,
a TaksKe V APYruX KUBOTHBIX — 00T 00'beM KJIETOK Ha CTajun
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OJracTybl He IpeBhIIaeT o0beMa 3UroTsl. [ pyrumMu cioBaMu, MUTO-
THYEeCKOe [eJieHHMe 3UI'OThl He COIIPOBOXIOaeTCcdA POCTOM 06})3303&_3'
IIUXCS JOYEPHUX KJETOK [0 o0beMa MaTepPUHCKOH, U pa3dMepbl UX
B pea3yJbTaTe pdAjJa [DOCIeI0BATeJIbHBIX [IeJeHHH NIPOrpecCHBHO
YMEeHBIIATCA. ITa 0COOEHHOCTh METOTHYECKOTO JeJIeHUSA KJIETOK B
xo/ie ApobaeHusa HabI04aeTcd TP PAa3BUTHUH OIIOAOTBOPEHHBIX SHIL
YV BCeX KHBOTHBIX.

Hexoropsle gpyrue 4epThl ZpobiieHUsA TaKKe CBOMCTBEHHBI PAa3JIny-
HBIM BUJaM HHUBOTHEIX. H&HDHMEP, BCe KJIETKH B GJIaCTYJIe HMeT 11-
IJIOXAHBIA HAOOD XPOMOCOM, OAHMHAKOBLI II0 CTPOEHUIO M OTJINYAIOTCH
JPYyr OT Apyra IJIaBHLBIM 00pa3oM KOJHUYECTBOM COIEPIKAIIerocad B HUX
KeJNITKa. Takue KIeTKH, JIMIIeHHbIe IPU3HAKOB ClellHaJIu3aluu 114
BBINIOJITHEHHU A ONpe/leIeHHBIX (DVHKIIHI, Ha3bIBAIOT HECNeyuUaiu3upo-
eaHHbLmu (MnH HedupPepeHuupo8aHHbLMU) KileTKaMu. [Ipyrasi oco-
OeHHOCTHL APOOJEHUA — UYPEe3BBIYAWHO KOPOTKHH MHUTOTHUYECKHUH
IUKJI 61aCcTOMEPOB IO CPAaBHEHHIO € KJIeTKaM# B3POCJIOrO OpraHu3Ma.
Bo Bpems oueHb KOPOTKOIT HHTEP@Aa3bl IIPOMUCXOIUT TOJBKO YABOEHNE
JHEK.

lacrpynsuus. Baacryia, Kak IpaBuiio, coctTosmas u3 60Jab1I10T0
yncaa OsacTomMepoB (HanpuMmep, v Janneruuka ud 3000 riertor),
B [IpOIlecce Pa3BUTHUA MEPEXOJAUT B HOBYIO CTAIHUI0, KOTOPYIO Ha3kIBa-
10T 2acmpy.aioi (0T rped. zacmep — KeJIyA0K). 3apoAbIll Ha 9TOH cTa-
AWM COCTOHMT M3 OTUYETJIMBO PA3JIMYMMEBIX IIJIACTOB KJIeTOK — TaK Ha-
3bIBAEMBIX 3apO0blUleBblX JUCTKO06: HAPYKHOI0, WA 3KMooepmbl
(oT rpeu. aKkmoc — HaAXOAAIIHIACA CHAPYIKH), U BHYTPEHHEro, Ui
aHmodepmubl (OT Tped. aHmoc — Haxoxamuiica BHyTpu). CoBoKyn-
HOCTH IIPOIECCOB, MIPUBOAAINNX K 00pa3soBaHUIO racTPyJibl, HAa3bIBAa-
0T 2acmpyaayueir.

VY naHIeTHUKA TACTPYIAAIUSA OCYIIECTBISIeTCS IyTeM BIIAYUBaHUSA
OJIHOT'O M3 TOJI0COB OJIACTYJIBI BHYTPb, 10 HAITPABJIEHUIO K APYTOMY,
V APYTHUX KUBOTHBIX — JIKMOO MYTEM PacCIOeHUSA CTeHKHU OJIaCTYIIh,
anbo noyrem OﬁpaCTSHHH MAaACCHBHOTI'O BereTaTUBHOTO IIOJIIOCA MEJIKH-
MH KJeTKaMM aHUMAaJbLHOTrO moJtoca (puc. 89).

Y MHOTOKJIETOUYHBIX *XKMBOTHBIX, KPOMe KHUIIIeYHOIIOJOCTHEIX, 11a-
pannesibHO € TAcTPyJAsAlUed WIHM, KaK V JaHIeTHHKA, BCJe 3a Hel
BO3HUKAET U TPETUM 3apOAbIIIEeBLIN JUCTOK — Me30depma (OT rped.
Me30¢ — HAXOAANIUNCA mocepeanHe), KoTopas npeacrapiisger coboit
COBOKYITHOCTh KJIETOYHBIX BJIEMEHTOB, PACHOJOKEHHBIX MEKIY 9K-
TO- ¥ BHTOJ€PMOM B IEPBUUHOM MOJIOCTH Tena — osacrorene. C mosas-
JIEHMeM Me30/IePMBI 3aPO/IBIII CTAHOBUTCHA TPeXCcaoHHBIM (puc. 90).

Taxum 06pasoM, cyuwHOCMb NPOYecca 2acMpYAiuuU 3aKaniaem-
Ca 8 nepemeuleHuU Kaemoyrbix macc. KieTku sapoabIiia mpakTuye-
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Puc. 89. Cxema pasnuyHbix cnocobos ractpynsuummn: A— murpaums knetok; b— enq-
ynsauume; B, ' — paccnavsanue; [, E—obpacTtaHue; 1 —akToaepma, 2 — aHToaepma,
3—6nacTouens

CKU He fenarcd u He pacTyT. OZHaAKO Ha 9TOH CTAJAUU HAUUHAETCS
KCIOJIE30BAHME TE€HETHUECKON MH(MOPMAIIUY KJIETOK 3apO/bIIIa, 10-
ABJIAIOTCSH IIepBble IIPpU3HAKU NP epeHIIUPOBKH.
Huppepernyuposrka, niu duppeperHuyuposarue, — 310 IIPOLECC
BOBHMKHOBEHUS M HAPACTAHUHA CTPYKTYPHBIX U QYHKIUOHATBHBIX
pasIuyuuil MeKAY OTAENbHBIMH KJIETKAMW U YaCTAMHU 3apOMbIIIA.
C mopdosrornyecKoi TOUKHU 3PEeHU s OH BBIParKaeTca B TOM, 4TO obpa-
3YIOTCHA HECKOJBKO COTEH THUIOB KJIETOK CHeIUu(PUUYEecKOro cTpoe-
HUAA, OTJIMYAIOLIUXCA APYT OT Apyra. M3 HecrmerualusupoBaHHBIX
KJeTOK OJacTysabl INOCTENEeHHO BO3HUKAIOT KJETKH SIIHUTEJHSA KO-

OkTopepma
3uTopepma
Puc. 90. Cxema pacnonoxeHus
B 3apOoAbllLe NepBbiX TKaHen — Mesonepma

3apofblilueBbliX NMCTKOB
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KU, DOABJIAIOTCA HePBHBIE, MBIIIIeYHbIe KJIETKH U T. 1. C bmoxumuyge-
CKOH TOYKH 3peHHA CIeIHaIM3alud KJIEeTOK 3aKJIIUYaeTci B HUX
CIIOCOOHOCTHU CHHTE3WPOBATH ONpeJeJeHHbIe OelKH, CBOUCTBEHHBIE
TOJIBKO JAaHHOMY THIY KJIETOK. JIMM(MOINTEI CHHTE3UPYIOT 3aIlHUT-
Hble 0EJIKM — AaHTHUTeJa, MbIIIeUyHbIe KJIETKH — COKPaTHUTEelb-
HbIH Oesok Muo3uH. Ka el THII KJIETOK obpasyeT «CBOMU», CBOM-
CTBEHHBbIE TOJBKO emy Oenku. Duoxummuueckas cremuausaliud
KJIeToK obecreunBaercsa U30HUpaTebHON AKTHBHOCTHIO I'€HOB, T. €,
B KJIETKaX Pa3HbIX 3apPOJBIIIEBbIX JIUCTKOB — 3aYaTKOB OIpeaeseH-
HBIX OPraHOB M CHCTEM — HAYMHAKIT (PYHKIMUOHUPOBATHL pasHBIe
IPYIIILI FeHOB.

Y pasHBIX BH/IOB *KMBOTHBIX OJJHU U Te JKe 3apO/bIIIeBLIe JUCTKH
Ial0T HAYAJI0O OJHUM M TeM JKe OpraHaM M TKaHAM. 9TO 3HAYHUT, YTO
OHU 20Mmo0/102u4HbL. TaK, U3 KIETOK HAPYKHOTO 3aPOABIIIIEBOTO JIUCT-
Ka — JKTOAEpPMBI — y YJIEHHMCTOHOTHX, XOPJOBHIX, B TOM YHCJe
y pei0, ampubuii, penTUANN, ITHAI U MJIIEKONHTAIONINX, POPMHUDPYIOT-
CcA KOKHBbIe TOKPOBBI M X IIPOM3BOJHLIE, a TAKKe HepBHAasA CHCTeMa
W OpraHbl YYBCTB. I'0MO102Us 3aPO0bLULEBbLX TUCM K06 N00ABA0uULe-
20 60NILULUHCMEA HCUBOMHBLLX — 00HO U3 00Ka3amenbcme eOuHCmaa
HCUBOMHOZO0 MUDPA.

Oprasorenes. Ilociie 3aBepineHUsA racTpyasaIiluy Y 3apojbIia 00-
pasyeTrcss KOMILJIEKC OCEBbIX OPraHOB: HEpBHas TpyOKa, xopaa, Ku-
meyHas TpyOKa. ¥ JaHIeTHHUKA OCeBble OpraHsl (DOPMHUPYIOTCA cJle-
AyIonM oopasom (puc. 91): moa BJIUsSHUEM 3a4aTKa XOPAbI 3KTOAEP-
Ma Ha CIITMHHOM CTOPOHEe 3apojbiina nporubaercs 110 cpeaHei JUHNH,
npeBpallaschk B 3KeJl000K, a aKTOAepMa, PaclojioKeHHass CIpaBa u
cJeBa OT Hero, HauMHAaeT HapacTaTh Ha ero kpasa. JHlenobok — 3aua-
TOK HEPBHOUM CHUCTEMBI — IIOTPYKAaeTcs I0J 3KTOJIEPMY, U Kpasd ero
cmeikaloTesa. Obpasyercs HepBHas TpyOka. Bes ocranbpHast aKTOAED-
Ma — 3a4aTOK KOXKHOTO 3IUTEeJTHd.

CnuHHAadA 9acTh 3HTOJAEPMBI, PACIIojarailasacsa HellocpeACTBeHHO
1104, HEPBHBIM 3a4aTKOM, 06ocobasAeTcsa OT OCTAJIbHOM 9HTOEePMEI B
CBOpa4YMBaeTcs B IUIOTHBIN Ts3K — Xopay. Y3 ocraBuieiics 4acTu 9H-
TOAEPMbI Pa3BUBAIOTCA Me30/lepMa M dIIUTe il Kuureuduka. Jlans-
Helmasa qgudpepeHINpPoOBKa KJIETOK 3apoAbllia IPUBOAUT K BO3ZHHUK-
HOBEHHM IO MHOTOYMCJIEHHBIX IPOM3BOAHBIX 3aPOABIIIEBbIX JUCTKOB —
OpraHoB U TKaHei. B npoilecce cenuainsaiiui KJIETOK U3 9KTOLep-
MBI 00pa3yoTcs HepBHAA CUCTEeMa, OPraHbl YYBCTB, SIIUTEINH KOMKH,
aMaJsb 3yDOB; M3 PHTOAEPMbBI — 3MHUTENHH KHUIIKH, THIIeBapHATeb-
HbIe JKeJie3bl — IeYeHb U IOKeIyI0o9HadA Keje3a, dIIUTeIui xabp
M JIETKMX; U3 Me30JepMbl — MBIIIeYHAA TKaHb, COeAUHUTEJIbHAA
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Puc. 91. Cxema 0bpa3zoBaHma KOMNIEKca OCEBbLIX OPraHoB y NaHUeTHUKA.

A — racTpyna (nonepeyHsbiii paspes); b, B — ¢opmuposaHue HepsHOW TRYOKW,

B, I — 0bpaszoBaHue xopabl, KULLEYHOW TRYDBKW U TPETLEro 3apoALILLEBOro INCTKA —
Me3onepmbl; 1 — akTonepma, 2 — aHTogepma, 3 — 3a4aTok Mes3oaepmel, 4 — NonocTb
racTpynel (ractpouens), 5 — HepBHas nnacTuHka, 6 — HepBHas Tpybka, 7 — xopaa,

8 — BTOpUK4Haa nonocTe Tena (uenom), 9 — meaogepma, 10 — kmweynaa Tpybka,

11 — NONOCTL KULLKK

TKaHb, B TOM YHCJIe DBIXJIad COeJHHHUTeJIbHAdA TKaHb, XpAllleBad U
KOCTHas TKaHU, KPOBb M JuUM(pa, a TakKe KpPOBeHOCHas cucTeMa,
IIOYKH, IIOJIOBEIE KeJle3bl U ID.

© I Bonpocs! ANS NOBTOPEHUN U 3afaHus

1. Yrto takoe aurora?

2. Kakum nyTem BO3HUKAIOT HOBbIE KNeTKu npu apobneHun?

3. Yem apobnenue OTAM4aeTcs OT MUTOTUHECKOrO AENeHUs! KNEeTOK B3POC/biX
KUBOTHBLIX?

4. YTo0 Takoe 3apoabillesbie TNCTKN?

5. Yro Takoe auddepeHUMpoBKa KNETOK B Npougcce 3MOPUOHaNsLHOro passmTng?

6. Y10 Takoe romonorusa 3apoabilLeBbiX TMCTKOB?

o | NMNopymaite

CywiectByeT N1 3aBUCUMOCTb MEXAY KOMWYECTBOM XEnTka B AWUEKNeTke
1 0COBEHHOCTAMM AMOPUOHANBHOrO PasBUTUA?

° i Pa6GoTa c kOMNbIOTEPOM h:

Ob6parntecs Kk AMCKy. N3yyuTte mMatepuan ypoka v BbiNMONHUTE NpeaoXeHHbIe
3anaHua.
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2 3. NocrambBpuoHanbHbiii Nepuog, passuTns

\ Bcriomnure!

o Aliyesvre obonouku ® 3apodviulesvle o6onouku ® JJuvunka
® Memamopgho3s ® Bopvba 3a cyuLecmaosarue

B moMeHT porkieHUA UM BEIXOJa OPraHU3MAa U3 ANIEeBBIX 000I09eK
3aKaHUYMBaeTCsad SMOPWOHAJBHBIA M HaYWHAETCsS ITOCTIMODPUOHAJb-
HBIM mnepuon pasBuTuA. llocTaMOpuOHANIBHOE pA3BUTHE MOMKET
OBITH NMPAMBIM HJIH COIIPOBOXKIAETCHA IpeBpalleHueM (memamoppo-
30M).

IIpu npamom pasBUTHHU (Y TPECMBIKAIONIAXCHA, IITHIl, MJIEKOIIH-
TAIOIUX ) M3 AUIEBBIX 000JI0UEK UJIU U3 TeJa MaTepy BEIXOJIUT opra-
HU3M HeOONBIIUX PAa3MepOB, HO C YKe 3aJ0KeHHBIMU BCEMHU OCHOB-
HBIMHI OpraHaMy, CBOMCTBEHHBIMHM B3DPOCJIOMY KUBOTHOMY. [TocTaMm-
OpHOHAJIBHOE PA3BUTHE B TOM CJIydae CBOOAUTCHA B OCHOBHOM K POCTY
U IIOJIOBOMY CO3PEBaHUIO.

IIpu pazBuTnu ¢ MeramMopdo30M M3 AUIA BBIXOAUT JUYLUHKA,
00BIYHO yCTPOEHHAA IIPOIIle B3POCIOTO JKUBOTHOTO, CO CIIEIIHAbHbBI-
MU JUYUHOYHBIMHU OPraHaMH, BO BEPOCJIOM COCTOSHHH OTCYTCTBYIO-
mumu. JImumeKka nuraercs, pacter, U CO BPEMEHEM JIMYHUHOUYHEIE
Opraibl 3aMeHAIOTCA OpPraHaM#, CBOMCTBEHHBIMU B3POCIBIM OCO-
b6am. CremoBarenbHO, IIpH MeTaMopdose pPaspyllalTcd JUYHHOY-
Hble CPraHbl M BO3HHMKAIOT OPraHbl, OPHUCYILIHE B3POCIBIM YKUBOT-
HBIM.

Pazbepem HeCKOJIBKO IPUMEPOB HEIIPSMOTO MOCTAIMOPUOHAIBHOTO
passutuda. Jluuunaka acuuaui (Tun Xopmaosble, noarun JInunHouHO-
XOpA0BEIe) 00J1afaeT BCeMH OCHOBHBIMHY IIPU3HAKAME XOPAOBBIX K-
BOTHBIX: XOP/I0i1, HEPBHOI TPYOKOM, »Ka0epHBIMH IIEJIMU B IJIOTKE
(puc. 92). Ona cBoOOAHO IIABAET, 3aTeM HNPUKPEILIsIeTca K KAKOoM-
MO0 TBepAOil MOBEPXHOCTU HA JHE MOpPs, I'/le U COBEPIIaeTcs MeTa-
mop(do3: y Hee ncUe3al0T XBOCT, XOp/a, MBIIIILI, a HEPpBHAaA TPyOKa
pacnajsaeTcs Ha OTAeNbHbIE KJIeTKH, 00JbIas YacTh KOTOPBIX ¢aro-
nurupyercsa. Or HepBHOM CUCTEMBI IMUUHKU OCTAETCA JIUIIb I'PYIINA
KJIeTOK, Jalolad Havyaylo HepBHOMY y3iy. CTpoeHue Tesna B3POCIOH
acuuauM, BeAyIledl NpUKpPENJeHHBIH 00pas3 KU3HM, HUCKOJBKO He
HANOMUHaeT OOBIYHBIE YePThl OPraHU3AIUUA XOPAOBBIX KHBOTHBIX.
TonbKo 3HaHME OCOOEHHOCTEH OHTOreHe3a I03BOJISET OIPEeIesUTh
cucreMaTUyecKoe IOJIOMKeHe aCIuANA: CTPOeHUe JIUUUHKY YKAa3bl-
BaeT Ha IIPOUCXOKJEeHUEe UX OT XOPAOBBIX KHUBOTHBIX, KOTOPLIE BeJId
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Puc. 92. Metamopd03 y acumawia:

Ha poTorpadpmn — KONOHWA B3POCHbIX
XWMBOTHBIX; PAAOM — CXemMa CTPOEeHMs
NUYUHKK acumaun: 1 — xoppa, 2 — HepBHas
Tpybka, 3 — xabepHbie wenu

cBoDOIHEBIN 00pas xusHu. B mmporecce meramopdosa acuugum rnepe-
XOAAT K cuAsAUYeMy 00pas3y KM3HH, B CBA3H C YeM YIIPOIIaeTCs UX Op-
raHU3aI A,

JImuunouHaa popma ampudbuit — rosoBacTuk (puc. 93), 115 KOTO-
poro xapakTepHEI xxabepHEble m1esin, 00KOBas JUHHUSA, ABYXKaMepHoe
cepAme, OAMH KPyr KpoBooOpamneHus. B mpomecce meramopdosa,
MPOUCXOJSAINETO IO/ BIUAHUEM TOPMOHA IITUTOBUIHOM Kenesbl, pac-
CACBIBAETCSH XBOCT, IOABJISIIOTCA KOHEUHOCTH, Mcue3aeT DOKoOBas JIu-
HUS, PAa3BUBAIOTCA JIETKHUE M BTOPOM KPyr KpoBoobpamenus. Ob6pa-
maeT Ha ce0s BHUMaHWe CXOJCTBO PAAa YePT CTPOEHHU S M'OJIOBACTHKOB
¥ puib (DoKOBas JIMHHUA, CTPOEHUE CEeP/Ila U KPOBEHOCHOM CHCTEMBI,
xxabepHEBIe 1IeJIH).

IIppMmepoMm meTaMmopdo3a MOKET CIVIKHAThL TAK¥Ke pa3dBUTHe Hace-
KombIX (puc. 94). I'yceruns! 6abouyeK UM JUUYHUHKYA CTPEKO3 PE3KO
OTJIMYAIOTCS 110 CTPOEHUI0, 00pasy KU3HHU U cpejie 0OUTAHUSA OT B3POC-
JIBIX JKUBOTHBIX M HAIIOMHMHAIOT CBOUX MPEJIKOB — KOJbYATBLIX Yep-
BEeH.

Taxkum obpazom, Meramopd03 CBA3aH C MepeMeHON o0pa3a Kus-
HH WIH cpeibl o0MTaHusA. 3HaueHHMe MeTaMopdo3a 3axjadyaeTrcsd,
BO-TIEPBBLIX, B TOM, YTO CBOOOJHOMKUBYIIIHE JUYUHKUA NPHUKPEIJIeH-
HBIX WJIA TapasuTUUYECKMUX JKHUBOTHBIX CITOCODCTBYIOT paccelie-
HUIO Buja. Kpome Toro, THYMHOUYHBIE (DOPMBI HEKOTOPBIX JKHUBOTHBIX
JKUBYT B MHBIX YCJIOBHUAX M HMEIOT JAPYyrHe UCTOYHMUKH HUTAHWUHA,
yeM B3pOCJIble 0COOM: BTO CHUYKaeT WHTEHCUBHOCTH KOHKYDEHILUH
3a IMMAIIY W B TIEJOM OCTPOTY OOpLOBI 3a CYIIecTBOBAHWE BHYTPH
BHJA.

ITocTamOpHOHANBLHBIA MEePUAOJ] PA3BUTHA MMEET PA3HYIO ITPOJI0JI-
MUTEJIBHOCTh. Hanpumep, MOJEHKH B JTUYHHOYHOM COCTOSAHUM FKU-
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Puc. 93. lMocnepnosaTtensHbie ctagun
metamopd03a y NAryLKn: BBEPXyY Cnesa —
TONBKO YTO BblnyI"IHBUJMGCR ronoBacTuKK,
BBEPXyY cnpasa — Ha4yano metamopdo3a;
BHW3Y — NAMYLWOHOK

C OCTaTkaMu XBOCTa

BYyT 2—3 roja, a B IOJIOBO3PEJIOM — OT 2—3 4YacoB 10 2—3 Cy-
TOK, B 3aBUCHMOCTH OT BHUJIOBOU ITPUHA/IJIE;KHOCTH. B OOJIBIIUHCTBE Ke
cJIydyaes MoCToMOPHUOHAJBLHBIN ITepuo/; 60Jee IPOAOJIMKUTEIeH, Y UeJsio-
BeKa OH BKJIIOYaeT JOPEIpPOAYKTHUBHVIO CTAAHIO, CTAJUI0 3PEeJIOCTH
(PEIpPOAYKTUBHYIO) M, HAKOHEI, CTAINI0 CTAPOCTH (IIOCTPENPOAYKTHB-
HYIO).

Y MIEKONHTAIOIIUX U YesIOBeKa HaO/II0JaeTcs M3BecTHAs 3aBH-
CUMOCTb MNPOAOJKHUTEIBHOCTH XHU3HU OT JJIUTEJBHOCTH II0JOBOIO
co3peBaHusa U OepemMeHHOCTH. OOBIYHO NPOJOIKHTEIHLHOCTDL JKH3-
HHM TIIpeBbIIIAeT JOPENpPOAVKTHBHBIH IE€pHOJ, OHTOTEeHe3a B o—
8 pas.

ITocTomOpHOHaNBHOE Pa3BUTHE CONPOBOMKAaeTcs poctoMm. Pasin-
YalT POCT HeOIIpeZeJIeHHBIH, HpPOJOJKAIOIHUiicad B TedyeHHe BCeH
JKUBHU, U ONpeieIeHHbIN, OTPAHUYEHHBIN KAKUM-TO cpokoM. Heomn-
pe/ieJiIeHHBIN pocT HabJI0AaeTcsa y IpeBecHbIX (DOPM pacTeHHW, HeKo-
TOPBIX MOJIJIIOCKOB, U3 TO3BOHOYHBIX — V PBIO, KPBIC.
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Puc. 94. lNocnegoBarenbHbIe CTaavu NoMHOro npespaweHus (metamopdosa)
6aboukK: BLIXOM NYCEHULIBI N3 AALA, OKYKIMBaHWE W Bbixog Baboykn
13 KYKONKW

¥ MHOTHX »KMBOTHBIX POCT IIPeKpAallaeTcs BCKOPe IOCIe JOCTHKe-
HUS IIOJIOBOM 3peJiocTH. Y YeJIOBeKa poCT 3akaHuuBaercda K 20—
25 ropam.
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0 \ Bonpocbl Ans NOBTOPEHUA U 3agaHus _

1. Kakoe pasBuTve HasblBAT NOCT3AMOPUOHANbHBIM?

2. Y10 Takoe nNpsMoe U Herpamoe noctambpuoHansHoe passutue? Mpuseaute
npUMepsI.

=

B yem 3akniovaeTca Bronornyeckoe 3aHadeHre metamopdosa?
4. HazoBUTE XMBOTHLIX, Y KOTOPBIX TMHMHKA MMEKOT YePTbl CTPOEHWUS, CBOACTBEH-
HblE Npegkam 3TUX XKNBOTHbIX.

0 ‘ Nopymaiire

Kakas ctapgus nocTamMbpUOHaNsEHOro PasBUTUS Yy NO3BOHOYHBIX XUBOTHbLIX 3a-
HUMaeT BosbLUYIO HacTb XU3HN? OOGLACHUTE NoYemy.

’ \ Pa6oTta c koMmnbloTEPOM

O6paruTtech K ancky. May4ute marepuan ypoka 1 BbiMOMHUTE NPeaiokeHHbIe
3agaHus.

24, O6wue 3aKOHOMEPHOCTU Pa3BUTHUS.
BuoreHeTuyeckuin 3aKoH

| Bcnomuure!

® Onmozenes ® Punozernes ® Ocesoil ckenem ® Hapyxcubvtii ckenem
® Hepsnas mpyobra ® JJlusepzenyus

Bce MHOrok/IeTouHBIE OPraHU3MEl Pa3BUBAIOTCA W3 OIJIONOTBOPEH-
Horo aina. Pagsurue 3apoAbliieil y »)KUBOTHBIX, OTHOCAIIUXCSA K OfI-
HOMY THIIY, BO MHOI'OM CXOJIHO. ¥ BCE€X XODPAOBBIX KUBOTHBIX B 9M-
OpuoOHAJIBHOM IepUoJie 3aKJAAbIBAETCA OCEBOIl CKeler — Xopjaa,
BO3HUKaeT HepBHad TpPyOKa, B mepelHeM OTHeJie TJIOTKH 0o0pasy-
otreda xabeprasle menu. [1naH cTpoeHnsa XOPOBBIX HUBOTHBIX TaK-
e oauHaxkoB. Ha paHHUX cTajusx pPasBUTHUA 3apPOABIIIN IIO3BO-
HOYHBIX OYeHb IIOX0KH (puc. 95). 9tu QaxThl HOATBEPIKIAIOT CIIpa-
BeUIMBOCThL chopmyaupoBanuoro K. Bapom 3arxona zapodeiuiesozo
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Puc. 95. 3apofbilueBoe CXOACTBO Y NO3BOHOYHbIX: 1 — OAHONPOXOaHbLIE (exnaHa),
2 — cymuatble (KeHrypy), 3 — NapHOKOMbLITHLIE (ONeHb), 4 — XMuiHbIe (KoLwKa),
5 — npumatel (MapThiwka), 6 — Yyenosek

cxodcmea: «IMOPHOHBI OOHADYIKHMBAIOT, yyKe HAYMHAS C CaMbIX
paHHUX CTaJ N, U3BEeCTHOE 00IIlee CXOJICTBO B Tpejesax Tuna». Cxox-
CTBO 3apojbINIell pPa3HBIX CHUCTEMATHYECKHUX TIPYNIl JOKAa3bIiBaeT
O6LIHOCTH MX HPOUCXOMIAeHUA. B manpHeiilieM B CTPOEHUU 3apo-
IbIIIell IPOABJIAIOTCA NPU3HAKM KJacca, poja, BUjaa M, HaAKOHeEIL,
IIPU3HAKY, XapaKTepHBIe Nad JaHHOU ocobu. Pacxoxnenme npus-
HaKOB 3apOJLIIIEeN B MpoIlecce Pa3BUTHUA HA3BIBAETCH IMOPUOHAb-
HOll JueepzeHuuell U OTPa’kaeT SBOJIIOIUIO TOM MM MHOWU cucre-
MaTUYeCKOH TIpPyNNbl >XUBOTHBIX, WCTOPUIO pPa3BUTHUA JaHHOIO
BHUJA.

Boabmioe ¢xoncTBo 3apojbilieil HA pAHHUX CTAAUAX PA3BUTUA U
MOSIBJIEHUE Pas3Iuuuil Ha 60JIee MO3JHUX CTAAUAX HMEIOT CBOe 00BsC-
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HeHue. OpraamsaM moJABEpPKeH M3MEHUYHWBOCTHA Ha NPOTAKEHUU Bce-
ro pasBuTusa. MyTalnimoHHBIA IIponecc 3aTparuBaeT reHbl, 00yCIOB-
JIMBalOIIe 0COOEHHOCTH CTPOEHUS U OOMEeHa BelIeCTB Y CaMBIX MO-
JoabIx amOpuoHOB. HO BOZHHMKAaWwIUe Yy HAX CTPYKTYPH! (ApeBHUE
NIPpU3HAKM, CBOMCTBEHHDBIE JAJIeKUM IIpeJKaM) UIrpaloT BecbMa BaiK-
HYIO POJIb B IIpoleccax AajibHelnero passutusa. Kak ykasplBaaocsh,
3a4aToOK XOpAbl MHAYLHUPYeT o0pasoBaHue HEPBHOI TpPyOKH, a ero
yTpara NpUBOAUT K IpeKpalleHunio passutud. [loaroMmy nusmeneHunsa
HA PAaHHUX CTaAUAX OOBIYHO HPHUBOAAT K HEAOPA3BUTHIO U TUOeIHn
ocobu. Hanporus, naMeHeHU s HA MO3AHUX CTAAUAX, 3aTparuBas mMe-
Hee 3HAYUTeJbHble IPU3HAKHA, MOTYT OBITEH OJIATONIPUATHBI AJIA Opra-
HA3Ma M B TAKHUX CJAYy4YadaX IOJXBATHIBAIOTCA €CTECTBEHHBIM OT0O-
pom.

IloaBnenne B sMOpPHMOHAJIBHOM II€PHOJE Pa3BUTHUA COBPEMEH-
HBIX XHMBOTHBIX IIPU3HAKOB, CBOMCTBEHHBIX HX JaJIeKMM IpeiKaM,
OTpakaeT 3BOJIIOIIMOHHbBIEe NpeobpasoBaHUA B CTPOEHHH OPraHOB.

B cBoeM pasBUTHH OPraHU3M HNPOXOAHUT OAHOKJIETOYHYIO CTAJUIO
(cTagusa 3UTOTHI), YTO MOYKET PACCMATPUBATHCA KaK IIOBTOPeHHe Qu-
JIOTeHEeTUYeCKOU cTaagnuu mepBoObITHOM aMeObl. ¥ BCeX MO3BOHOYHEIX,
BKJIIOYAA BBICHINX X IpeJCTaBUTeNeH, 3aKJIagblBaeTCa Xopaa, KOTo-
pas gajiee 3aMeIlllaeTcsa IIO3BOHOYHUKOM, a Y HX IPeJKOB, €CIH Cy-
JIUTH TI0 JJaHIeTHHKY, XOpZa ocTaBajach Ha BCIO KH3Hb. B Xoze aM-
OpPHOHAJNIBPHOTO PA3BUTHA NTHUIL U MJIEKOIIMTAIONINX, BKJIOYASA YeJ0-
BeKa, MOABIAKITCA >XabepHbIe IeJId B I'JIOTKe M COOTBETCTBYIOIIHE
UM Tieperopoaku. @akT 3akJaJKM yacTel xabepHOro anmnapara y 3a-
POABIIIEeN HAa3eMHBIX MMO3BOHOUYHBIX 00'BACHAETCHA UX ITPOUCKOKIEHU-
eM OT peID00OPA3HBIX IPEAKOB, AblIIAIMX Kabpamu. CTpoeHue cepi-
1Ia 9eJ0BeYeCKOro 3apoAblllla B paHHUN nepuos (pOpMUPOBAHHUA Ha-
IIOMHUHAaeT CTPOEHHE 3TOT0 OPraHa y pbl0: OHO ¢ OJHUM IIpeAcepAneM
U OJTHUM JKeJYA0UKOoM. ¥ 0e33y0bIX KHTOB B aMOPHOHAJIBLHOM HEepHO-
Jle IIOABJIATCA 3y0nl. 3yOBl 9TH He NPOpe3kIBAlTCsHA, OHU paspylia-
I0TCA U paccachbiBalOTCA.

IIpuBeneHHEIe 3leCk 1 MHOTHE JPyrue IMPUMephbl YKas3bIBAIOT HA
rJIyOOKYIO CBA3b MEXAY MHANUBHUAYAJIbHBIM PadBUTHEM OPraHHU3MOB
U MX MCTOPHUYECKUM pPas3BHUTHEM. JTa CBA3b HAIILJla CBOe BhIparKeHue
B Ouozenemuueckom 3axkoHe, chopmynaupoBannom @P. Miosanepom
u J. I'ekkenem B XIX B.: onmozenes (undusudyanvroe pazgumue)
Kaxcdolu ocobu ecmb Kpamkoe u Ovicmpoe noémopeHue (uozerHesa
(ucmopuveckoeo pazsumus) euda, K KOmMoOpomy ama 0cobb OMHO-
cumes.
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2

| Bonpochkl ons NOBTOPEeHUN U 3aaHns

13

2.
3.

4.

MpueeauTe NPUMEPBLI CXOACTBA YEPT CTPOEHMUSA Y 3aPOAbILLEN PasHbIX KNAaccoB
NO3BOHOYHbLIX XKUBOTHbIX.

YT10 Takoe amBpuoHansHan aMeepreHunsa?

ObbacHUTe, NoYemMy y aMOPUOHOB COBPEMEHHbIX XUBOTHBIX BO3HWKAIOT H4epPThbl
CTPOEHWS, CBOWNCTBEHHbLIE UX AaNeKuM npeakam.

B 4yem cyTb BuoreHeTuyeckoro sakoHa Mionnepa—Ilekkena?

| NMoaymanrte

OCHOBbIBaﬁCb Ha 3HaHWAX, nOﬂyHeHHle npu HSWBHMH 300100MK1 1 aHaToOMKMK K1
duanonorum Yenoseka, NpUBeaNTE ApYrue NPUMepbI cnpaseanMBocTv Buore-
HETWUYECKOro 3aKoHa.

o | Pa6oTa c kKOMNbIOTEPOM

OBpartutech K AUcky. U3yyuTte mMarepuan ypoka v BbiNoNHUTE NpeanoXeHHbIe
3apaHus.






HacnepcrBeHHOCTBL
U UBMEHYUBOCTDb
OpraHu3mMmoB

leHeTuka — 370 Hayka O 3aKOHOMEPHOCTSIX
HacneaCcTBEHHOCTU U U3MEHYUBOCTH
>KUBbIX OPraHU3MoB.

HacnenctBeHHOCTbL — 3TO CNOCOBHOCTL
XUBbIX OPraHU3MOoB NepenasaTh CROU
NpU3HaKu, CBOMCTBa U OCOBEHHOCTU
PasBUTUS N3 NOKONIEHUA B MNOKOMEHUE.

MN3MeH4MBOCTbL — 3TO CNOCOBHOCTL
opraHn3mMoB npuobpertaTs B npouecce
WHAVBUAYaNbHOrO Pa3BUTUS HOBbIE NMPU3HAKM U CBOMCTBA MO CPaBHEHUIO
C ApyrumMn 0cobsiMm TOro Xe Buaa.

OCHOBOMONOXHUKOM FeHeTUKIN SBASIETCS YELICKUA y4eHbii I, MeHaens,
KOTOpbI pa3paboTtan MeToabl reHeTUYECKUX UCCNenoBaHWiA, YCTaHOB
OCHOBHbIE 3aKOHbl HacnenoBaHWA NPU3Hakos n onybnukosan ux B 1865 r.
97N 3aKOHbI BbINV NOATBEPXAEHb! PA3HLIMU YyeHbiMu B 1900 r., KOTOpbIi
W CYUTAETCH roAOM POXOAEHUSI TeHETUKN.




|FnaBa

11 4 3aKOHOMEepPHOCTU HacneaoBaHUs
NnPM3HaKkoB

IlepBBie NONBITKH 3KCIIEPUMEHTAILHOI'O PEIIeHU A TpodiieM,
CBSBAHHBIX C Ilepejladyeil IPU3HAKOB U3 TTOKOJIEHUS B TTIOKO-
JeHue, npeanpuHuMannck yxxe B XVIII B. Y4yensie, ckpe-
HIUBasg Mexxay co00il pasiuyarIiuecsa ocodu | moJaydas oT
HHUX IIOTOMCTBO, CTPEMHUJINCE Y3HATH, KAK HACJIEAYVIOTCH PO-
auTesibcKue npusdHaku. OHAKO HEeBEePHBIA MeTOJUUYeCKHU
HOAX0/l — OJJHOBPeMeHHOe u3dyueHue G0JBII0T0 KOJIHYecTBa
IIPU3HAKOB — HE M03B0JIfAJ BBISABUTH KAKHUX-JIU00 3aKOHO-
MEepHOCTEe.

2 5. OcHOBHbIE NOHATUSA rEHETUKN

| Bcnomuure!

o 'en ® Mymayus ® 'enomun

leneTuka muayuaer aABa (PyHIZAMEHTAJIbHBIX CBOMCTBA JXHMBBIX Opra-
HHM3MOB: HACJIEJCTBEHHOCTh ¥ U3MEHUYHUBOCTD.

OOGBIYHO HacedcmBeHHOCMb ONIPeIeSIsieTCA KaK cnocobHocms po-
dumeaneil nepedasamv C80U NPUIHAKU, CE0UCMEA U OCOOEHHOCMU
paszsumus caedyrouiemy norxojenulo. Biarogapsa aToMy KamIblid BUL
JKUBOTHBIX HJIM pacTeHUu i, TpUOO0B UM MUKPOOPTAHU3MOB COXpaHd-
eT Ha IPOTAKEeHHHU MHOTHX IOKOJIEHUH XapaKTepHbIe JIJId Hero uep-
ThbI.

Kierku, yepes KOTOpEIE OCYIIECTBIAETCHA IIPEeMCTBEHHOCTD IIOKO-
JeHHH, — CcIeIlMaIN3MPOBaHHbIE IIOJIOBLIE IPH II0JIOBOM pPa3sMHOMKe-
HHUHM M HecHellHaJu3WPOBaHHBIE KJIETKH TeJsa (coMaTHYecKHe) IpH
Oecriosiom — HecyT B cebe He caM¥ NPU3HAKHW U CBOMcTBa OyAYyIIHX
OPraHM3MOB, & TOJBKO MX 3aJaTKH, MOJYYMUBIIHE Ha3BaHUE I'€HOB.
I'en — ywacmok monerxyavt JJHK (unu xpomocomwvt), onpedersaiou,uil
BO3MONCHOCMb PA3BUMUSL 0MOeJbH020 3JleMeHMmapHo20 NPpU3naKa,
uau cunmes 00HOU 0eJlK080iL MOJLEKYLbL.

IIpuanak, ompeaensaeMblii KAKUM-JIN00 T€HOM, MOYKeT U He pas-
BUTBHCS. BO3MOIKHOCTH IPOABIEHUS IPU3HAKOB B 3HAYUTEJILHOI CTe-
IIeHHU 3aBUCHUT OT NPUCYTCTBUSA APYIUX 'EHOB ¥ OT YCJIOBUI BHEIIHEH
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cpensl. CrepoBaTeIbHO, U3YYEeHUE YCJIOBUM IPOABIEHUA I'€HOB B BH-
lie IPU3HAKOB TaK’Ke COCTaBJIAET IpeJMeT reHeTHKH.

¥ Bcex opraHM3MOB OJHOT'O BHAIa KaK/AblH I'eH paclojaraercs B Of-
HOM ¥ TOM K€ MecTe, HJIH JOKYyce, ONpeJleIeHHO XpoMocomsbl. B ra-
wIongHOM HaGope XpOMOCOM MMeeTCs TOJLKO OAUH I'eH, OTBETCTBEH-
HBIH 3a pa3BUTHE JaHHOIO NMpu3HakKa. B runiaougnom Habope Xxpomo-
coM (B cOMATHYECKHX KJIETKaX) COJIep’KaTcsa JBe TI'OMOJOTHMYHBIE
XPOMOCOMBI ¥ COOTBETCTBEHHO JIBA I'eHa, OIPeAeSAI0NIUX Pa3BuTHe
KaKoro-To OJIHOrO Npu3Haxa. 'eHbl, pacroJoyKeHHbIe B OJJTHUX U TeX
e JIOKycaxX rOMOJIOTHYHBIX XPOMOCOM ¥ OTBETCTBEHHbBIE 3a Pa3BUTHE
OHOTO TIPU3HAKA, HA3BIBAIOT AJJeJbHbiMU. J[JIA I'eHOB IPUHATHI
OykBeHHBIe OOO3HadYeHus. Ecam aBa anjgenpHBIX I'eHa IOJHOCTHIO
TOYK/IECTBEHHBI 110 CTPYKTYPE, T. €. UMEIOT OAMHAKOBYIO IIOCJe/10Ba-
TeJILHOCTL HYKJIEOTHIAOB, UX MOXKHO 0003HaunTh Tak: AA. Ho B pe-
3yJbTaTe MyTallMHd MOJKeT NPOU30MTH 3aMeHa OJHOTO HYKJIeOTHA B
vmonexkysae JJTHK rma gpyroii. Ilpussak, onpeaesseMblil 3TUM I'eHOM,
TOX€ HeCKOJIbKO H3MEeHHUTCA.

Myranus, BbI3bIBaOIad U3MeHeHHe CTPYKTYPbI I'eHa, T. €. I0AB-
JIeHN€e BapMaHTa UCXOJHOT0 I'eHa, IPHUBOJUT U K ITOABJIEHUIO BAPDUAH-
Ta IepBOHAYAJbHOro npusdHaka. OUH U TOT JKe T'eH MOXKeT MYTHUPO-
BATH HEOJHOKpATHO. B pe3yiabTaTe 3TOr0 BOSHUKAET HECKOJBKO aj-
JIeJIbHBIX TeHOB.

COBOKYIHOCTH BCe€X I'eHOB OJHOT'O OPraHM3Ma Ha3bIBAIOT 2€HOMU-
nom. OQHAKO reHOTHUII — ITO He MPOCTO CyMMa reHoB. BoaMoKHOCTD
u opMa IposABJIEeHUA reHa 3aBUCAT, KaK OyeT MoKasaHo jaJibille, OT
ycJI0BH# cpeibl. B IoOHATHE CpeAbl BXOAAT HE TOJbKO YCJIOBHA, B KO-
TOPBIX CYIIIEeCTBYET JaHHBIM OPraHU3M UM KJIETKAa, HO U IPUCYTCT-
BHe Apyrux reHoB. OKasaBIIUChH B OJJHOM '€ HOTUIIE, T€HBI MOI'YyT CHUJIb-
HO BJIMATH HA IIPOABJIEHUE JeHCTBUA COCEJHUX I'eHOB.

Oprasuambl OTHOTO BU/1a PA3JIAYAIOTCA MY cO00M. ITO XOPOIIO
BU/IHO Ha npumepe Bujga Homo sapiens (YenoBek pa3syMHBIii), Kax-
JBIIA TIpeCTaBUTEb KOTOPOTrO UMEeT CBOM MHAMBHAYATIbHbBIE 0CO0EH-
HoctH. [Togo6Has MHAUBHAYaIbHAA H3MEHUYNBOCTD CYIIIECTBYET Y Op-
raHU3MOB JIIOO0Or0 BHjAa KMBOTHBIX M pacTeHuii. Takum obpasom,
M3MEHUYHUBOCTh — CBOMCTBO OPraHU3MOB, IPOTUBOIIOJIOMKHOE HACIIe -
CTBEHHOCTH, — 3TO CHOCOOHOCTH OPraHW3MOB NpHOOpeTaTh HOBHIE
IMIPU3HAKH W CBOMcTBa. VM3MeHYMBOCTHL OOYCJIOBJIEHA M3MEHEHUEeM
CTPOEHUS HACJIEJ[CTBEHHBIX 3aJIaTKOB — I'€HOB — M, KaK CJIeIcCTBHE,
U3MEeHEeHUeM UX MPOABJIEHUA B IIpoliecce pasBuTusA opranuamos. Cy-
[IEeCTBYIOT padHble THIIbI H3MeH4YHuBoCcTH. U3yueHuneM npuduH, hopm
M3MEHYMUBOCTH U €e 3HAUYEHH A AJIS 9BOJIOIIUH TaKIKe 3aHUMaeTCH re-
HeTnKa. [Ipu aToM McciefoBaTeId UMEIOT JeJI0 He HeIloCPe/ICTBEHHO
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C reHaM#, a C pes3yJibTaTaMHU UX NMPOABJIEHUSA — IIPU3HAKAMU WU
cBoiicrBamu. IToaTOMY 3aKOHEI HACJIECTBEHHOCTH U U3MEHUHUBOCTH
u3y4aior, HabaOAaA 3a NPUSHAKAMH OPraHU3MOB B PALY MOKOJe-
HUH.

CoB0KYNHOCMb 8CeX NPU3HAKOE OP2AHU3IMA HA3blL8AIOM (heHomu-
nom. Ciola OTHOCSAATCS HE TOJBKO BHEIIHHE, BUAMMLIE IPU3HAKH
(IIBeT KOXKH, BOJOC, (JOpMA yXa UM HOCA, OKPACKA IIBETKOB), HO U
duoxmmMuyecKkue (CTpyKTypa 6esika, ak THBHOCTE (hepMeHTa, KOHIIeH-
Tpauusa FOPMOHOB B KPOBH M T. 1I.), THCTOJIoTHYecKHe ((hopma u pas-
Mepbl KJIeTOK, CTPOeHHe TKaHeH U OpraHoB), aHaToMu4decKue (cTpoe-
HHe TeJla ¥ B3aUMHOe PAaCIIOJIO}KeHHe OPraHOB) U T. 1.

9 | Bonpocbl ons NnOBTOPEeHUs U 3apaHua

. Jawnte onpegeneHue NnoHATUA «reH».
. Y70 Takoe annenbHbIE reHbl?
. Jaite onpeneneHue NOHATUR «reHOTUMN»,

WO =

. Yro takoe npuaHak? Kakue 6oiBaloT npusHakn? MNMpueeaute npuMeps! npuaHa-
KOB Ha pasnu4yHbiX YPOBHAX OpraHu3aumm.
5. Y10 Takoe peHoTUN 1 YEM OH OTAMYaETCs OT reHoTuna?

o | NMNogymanTe

Y10 SBNRETCH NPUYNHON U3MEHYMBOCTU NPU3HAKOB Y XMBbLIX OPraHu3mos?

’ LPaGo-ra C KOMNLIOTEPOM

Obpartuteck K Aucky. M3yquTte matepman ypoka v BbiNONHWUTE NPeaNoXeHHble
3anadus.

36. rubpuponoruyeckuii MeToa U3y4eHus
HacnepoBaHus npusHakos Mperopa Menaens

| Bcnomuute!

e J[gemkosbie pacmenua ® Camoonbiaenue ® Ilepexpecmuoe
onvirenue ® HacnedcmeenHocmb

B cBoux omeirax I'. MeHmens ucmosb3oBas ropox. OH BeiOpan ans
PKCIIEPUMEHTOB OPIraHM3MBbI, OTHOCAIIIUECH K YUCMbLM JUHUAM, T. €.
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TaKue pacTeHud, B PAAY IMOKOJEHUH KOTOPBIX NPU CAMOONBLIEHUH
BCE MOTOMCTBO OBIJIO €AMHOOOPa3HBIM MO M3Y4YaeMOMY NPHU3HAKY.
Hamo ormeTuTh TaKKe, UTO OH HAOJII0/1aJ1 3a HACJIeJlOBAaHNEM aJIbTep-
HATUBHBIX, T. €. B3AMMOMCKJIIOYAIIINX, KOHTPACTHBIX ITPU3HAKOB
(eM. Tabouny). Hanpumep, IIBETKH y OHOT'O pacTeHUA OBLIM IypHyp-
HBIMH, V APYroro — 0eJIbIMH, POCT PACTEHHUHA BBICOKHUN WJIM HU3KUN
HT. 1.

BapuanT nposiBiienns
IIpusnax = =
JTOMHHAHTHBIH pelrecCcHBHBINH
®Popma ceMaAH Cnaakue MopIiuHHCTEIE
Okpacka ceMsAH Henras SeseHas
Oxpacka 1IBEeTKOB Kpacuas Benasa
IlososxeHME IIBETKOB ITaszyurabie Bepxyuieunbie
(oMHOYHBIE) (IIOJTy30HTHUYHEIE)
IOnuna crebns O nuHHBI Koporkmnii
dopma 1II0/I0B ITpocTeie 606B1 Ynenuctoie 00061

CyTh npeasioskeHHOT0 MeH/iejieM MeTo/ia 3aKJII0UaeTCs B CJIeAVio-
IeM: OH CKPeIMBaJ pacTeHUsdA, Pas3inyvaloluecs 110 OJHOU nape
B3AMMOMCKJIIOUAIONINX IIPU3HAKOB, a4 3aT€M ITPOBOJIAJI MHIUBUAYAJIb-
HBIM aHAJIHN3 Pe3yJIbTATOB KaK/I0T'0 CKPENIUBAHUA C HCIIOJIb30BAHHEM
MaTeEMaTUYeCKOH CTATHCTHKH.

Menesrs 0COOEHHO ITOJYEPKUBAJ CPEIHECTATUCTUYECKHI Xapak-
Tep OTKPBITHIX MM 3aKOHOMEpPHOCTEeH M HeoOXOJIMMOCThL HCCIef0Ba-
HUAA 6OJIBIIOTO KOJUYEeCTBa (THICAYN) MMOTOMKOB JIJIST UX BbISIBJIEHUA.
Meroa MeHzes HONYYHI HAa3BaHUE 2UOPUFON02ULCCKO20 NITA MEMO-
da cxkpewuBaHus.

3aKOHOMEPHOCTH HACJeI0BAHHS IPU3HAKOB, BhIABIeHHbIe MeH-
JejieM, B HACTOAIee BpeMs#A IMPUHATO QOPMYJIMPOBATH B BH/IE 3aKO0-
HOB.

9 | Bonpocbkl Ansi NOBTOPEHUN U 3alaHURA

1. Kro 6Gbin NnepeoOTKpbLIBATENEM 3AKOHOMEPHOCTEN HAaCNeA0BaHus NPU3Hakos?

2. Ha kakux pacteHnsax nposogun onbitel I. Mengens?

3. Bnaropaps kakum npuemam . MeHngenio ynanock BCKPbLITL 3aKOHbI Hacnegosa-
HWA NPU3HAKOB?
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0 ‘ NMogymainTe

M3secTHbl Nn Bam kakne-nubo ansTepHaTMBHbIE, MM KOHTPACTHLIE, NMPYU3HAaKu
y yenoseka?

3 l Paborta c komnbioTEPOM

ObpartuTecs K Aucky. NayduTte matepman ypoka U BbiNoHUTE NPeanoXeHHbIe
3anaHus.

2 7. 3akoHbl Mengens

| Bcriomuure!

¢ ITonroeoe pasmrodxcernue ® I'0OMON02ULHbLE XPOMOCOMDbL
* unaoudwstit Habop xpomocom ® I'annoudmwiit HAGOP XPOMOCOM
* Annenvhvie 2enwvl ®* I'ubpuduszayus ® Penomun ® 'enomun

CkpenjuBaHue JIBYX OPraHM3MOB Ha3bIBAIOT 2ubpudusayueil; moTom-
CTBO OT CKpeIIUBaHUA ABYX ocobeil ¢ pas/inuHO# HACIEeICTBEHHOCTbHIO
Ha3bIBAIOT 2UOpUOHbLM, & OTAENBHYIO 0c00b — 2ubpudom. Monozub-
PudHbLM HA3BIBAIOT CKPEILMBAHNE ABYX OPraHU3MOB, OTJIUYAOIAX-
¢ APYTr OT Apyra mo OAHOM Iape aJbTePHATHBHBLIX (B3aMMOHMCKJIIO-
yalomux) npusHakoB. CiemoBaTesbHO, IPA TAKOM CKpeIMBaHHUHA
IIPOCJIEKUBAIOTCA 3aKOHOMEPHOCTH HACJIEJOBAHUSA TOJBKO ABYX Ba-
PHAHTOB IPA3HAKA, PABBUTHE KOTOPOT'O 00YCJIOBJIEHO MaPOH aJljIelb-
HbIX reHoB. Hanpumep, npusHaK — IIBET CeMAH, B3ANMOUCKJIIOYAIO-
1Me BapHUaHTHI — YKeJIThI UM 3esieHblil. Bee ocTtanbHbIe IPU3HAKH,
CBOMCTBEHHBIE JAaHHBIM OpraHM3MaM, BO BHHMAaHHe He IIPUHHMA-
I0TCH.

ECJT.H CKPeCTHTBb pacTeHHsdA ropoxa C XeJITbIMH M 3eJIeHbIMH CceMe-
HaMH, TO y IOJYUYEHHBIX B pe3yJjbTaTe CKpPelluBaHUuA MOTOMKOB (rub-
pumoB) cemeHa 6yayT skenTeiMu. [Ipu cKpeniuBaHUM pacTeHUH, pas-
JUYAIONIUXCA TJIAJKOH U MOpIUHUCTONH (hopMoi ceMsiH, V¥ rubpu-
noB cemeHa Oyayt raagkumu. CiemoBaTenbHO, V THOpHAA IIePBOTO
IIOKOJIEHHA M3 KayKJ0oH maphbl albTepPHATHUBHBIX ITPU3HAKOB IIPOSB-
JiseTcs TOJbLKO onH. Bropo# npusnak He passusaercsa. IIpeobnana-
HHe y ruOpuia Npu3HakKa ogHoro u3 poaurenei I'. MeHaens Ha3Bal
domunuposaruem. IlpusHak, npoaBadAOINiica y rudpuja nepso-
ro IOKOJIEHUA ¥ MOJABJIAIIIMNA pa3BUTHE APYroro IpU3HaKa, ObLI
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HasBaH doMuHaHmHuim (OT 1aT. OMUHYC — TOCTIOAHH), & IPOTUBO-
NOJMOXKHBIM, T. €. IOJaBJIsAeMBbIll, — peueccusHnbim (OT JIaT. peyec-
cyc — OTCTyILIeHHe, yaaneHue). [JoMUHAHTHBIN NIPU3HAK IPUHATO
0003HA4YaTH NPONUCHON OYKBOIi, Hampumep A, PENecCUBHBIN —
CTPOYHOIL, .

Kak y:xe roBopuiaocs, I'. MeHaen s MCIOJB30BAJ B OUBITAX pac-
TeHWsI, OTHOCAIIMUECS K PA3HBIM YUCTBIM JIMHUAM, TTOTOMKH KOTO-
PBHIX B JJIMHHOM PAAY HOKOJEeHUH OBIIM CXOAHBI C POJUTEAMM.
CremoBaTeNbHO, YV 9TUX pacTeHui 06a allelbHbBIX IM'eHa OJJUHAKOBLIL.

Ecnm B reHoTune opraEusMa (3WroThi) €CTh JBa OJUHAKOBBIX aJI-
JeNbHBLIX TeHa, abCOJIOTHO HIEHTHUUYHBIX II0 IIOCJeJ0BATENIbLHOCTU
HYKJIECOTHJIOB, TAKOW OPraHU3M HA3BIBAIOT 20MO3UZOMHbLM TIO 9TO-
My reny. OpraiuaM MOKeT OBITH TOMO3HUIOTHBIM 110 JOMHHAHTHBIM
(AA nnau BB) uan o peneccuBHBIM (aa nnu bb) renam. Ecim sxe a-
JeJbHBIE TeHBI OTJIUYAIOTCA APYT OT APYyTra II0 IIoCJeq0BaTeIbHOCTH
HYKJEOTHUI0B (OIMH M3 HUX JOMWUHAHTHBIN, a IPYTOf — pereccus-
ueiii (Aa, Bb)), Takoil OpraHuadM HOCHUT Ha3BAHHUE 2eMepo3uU20mN-
H020.

3aKOH JOMUHHPOBAHUS — IEPBEIN 3aK0H MeHie s — Ha3bIBAIOT
TaKKe 3aAKOHOM eOuHO000pasus zubpudos nepsozo NOKONEHUS, TAK
KaK y BceX oco0eil 9Toro moKoJIeHUs IPU3HAK IIPOSBIIAETCH OJUHAKO-
B0. ChopmMyIMpoOBaTh ATOT 3aKOH MOYKHO CJeAYIONIAM 00pas3om: npu
CKpewu8aHuu 08Yyx 20MO03U20MHbLX OP2AHU3MOE, OMHOCAUWUXCA K
PA3HBLM HUCMBIM JUHUAM U OmJauyawuxca opyz om opyza no oo-
HOU nape albmepHaAmueHbLX NPUIHAKO8, 6CE Nep80e NOKOAeHUEe 2Uub-
pudos (F,) okaxncemes edurnoobpa3nbvLym u 6ydem Hecmu npu3HaK 00-
H020 u3 podume.Jeil.

PaccmorpuTe pesybTaThl CKPEIIUBAHUSA PAaCTeHUU ropoxa, pas-
JTAYAIOIUXCA 110 OKPACKe CeMsAH (JKenThle U 3eJieHble) U 1o Gopme
(r1agKue U MOPIIIUHUCTBIE),

XKentoin  3eneHsblit Mnagknit. MOpPLMHUCTbIR

@ @@
rameTbi “ ﬂ b

F, (nepsoe nokonexwe) .@ :
(=)

KenTbiin [napkwia
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Puc. 96. HacnepoeaHve okpacku LBETKOB Y HOYHOM KpacasuLbl NPy HEMONHOM
AOMUHMpOBaHuu: AA — kpacHas; Aa — po3oeaq; aa — benaq

Henosnnoe nomuaupoBanue. B rerepo3suroTaHoM cocTOSHUHT JOMHU-
HAHTHBII I'eH He BCeria MOJIHOCTHIO IIOJABJIAET NPOABIEHHE pelec-
CUBHOTO resa. B psaje ciydaes rubpuz nepsoro noxonenus F, He Boc-
IPOM3BOAUT IIOJIHOCTBIO HU OJHOTIO M3 POAUTENBCKHX MPHU3HAKOB,
U BhIpakeHue NPU3HAKa HOCUT IIPOMEXKYTOUHBIN XapakTep ¢ 00Jb-
HIMM HJIM MEHBIIMM YKJIOHEeHHEeM K JOMHMHAHTHOMY HJIH YKe pelec-
cuBHOMy cocrosaHuo. Ho Bce 0cobM 9TOTO NMOKOJIEHHS HPOABJISIOT
enuHooOpasue 110 JaHHOMY TpU3HAKY. Tak, IpM CKperuBaHUU HOU-
HOII KpacaBUIIbl C KPAaCHBIMU IBeTKaMu (AA) ¢ pacTeHueM, IIBeTKH
KOTOPOro OKpaIens! B 6esbiil niset (aa), B ux nmoromcrse — F; — 06-
pasyeTrcs IIpOMeXKyTOoUHAas, po30Basi, OKpacKka nBeTka (Aa): Bce Io-
roMku F; enmaoo6pasus! (puc. 96).

Henonnoe nroMuHUMpOBaHMEe — IIMUPOKO PACIIPOCTPAHEHHOE SABJIE-
Hue. OHO O0HADPY?KEHO TP U3YYEHU N HACIE/JOBAHUA OKPACKH I[BETKA
y IBBUHOTO 3€Ba, CTPOCHUS NIePhEeB Y IITUIL, OKPACKH IIEPCTH Y KPYII-
HOT'0 POraToOro CKOTA U OBell, 0MOXMMUUYECKUX ITPUSHAKOB Y UeJIOBEeKa

HT. .
Bropoit 3akon Mennens (3akoH pacuiernienusi). Ecaiu moToMKoB
NEPBOTO IMOKOJIEHUS — TPeTEePOSUTOTHBIX 0c0o0eil, OJUHAKOBBIX II0

U3yuyaeMoMy IIPU3HAKY, CKPECTUTH MEK 1y cob0ii, TO BO BTOPOM MOKO-
JeHUU NPUBHAKKM 000UX pPOAUTeJIell IPOABIATCA B ONPEIeIeHHOM
YUCJIOBOM COOTHOIIEHHH: 3/, ocobeil GyAyT UMeTh NOMUHAHTHBIMA
NpHU3HAK, !/, — peneccuBHBIN.

fBnenme, mMpu KOTOPOM CKpEIIMBAHHE I'eTepPO3UTOTHLIX ocobei
IIPUBOJUT K 00pa3oBaHUIO MOTOMCTBA, YaCTh KOTOPOT'O HECEeT JOMHU-
HAHTHBIY IPU3HAK, 4 YaCTh — PEIleCCUBHbIN, HA3BIBAIOT pacuienJe-
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Huem. CliefoBaTeNILHO, paculenJjieHue — 9mo pacnpedeyerue 0omu-
HAHMHBLX U PEUCCCUBHBLX NPUSHAKO0E cpedu nomomcmaea 6 onpede-
ACHHOM HUCTOB0M COOMHOULEHUL . PeleCCUBHBIN IPU3HAK V THOPHIOB
EePBOTO ITIOKOJIEHN A He McYe3aeT, a TOJbKO II0JaBAAEeTCA U IIPOABIIA-
ercA BO BTOpoM rubpuanom noxkoaesunu (F,).

?

Fametsl Fy

] |
|

Taxum o6pasom, Bropoii 3akoH MeH1es1s MOKHO ¢chOPMYJIUPOBATH
CJIeAVIOIINM 00pa30M: NPuU CKPeULUBAHUL 08YX 2emepPo3U2OmMHbLX NO-
MOMKOE8 Nnepeozo NOKOJLeHUs Mexdy cobolt 60 6MOPOM NOKOJLEHUU
Habalodaemces pacuienyieHue 6 onpedeieHHoM YUCIL080M OMHOULe-
Huu: no ¢genomuny 3 : 1, no zenomuny 1 : 2 : 1. 3ro o3Havaer, 4ToO
cpenu MOTOMKOB 25% opraHmsaMoB 6yayT obaagaTs JOMUHAHTHBIM
OPU3HAKOM U ABJATHCA FOMO3UTrOTHBEIMHU, 50% IIOTOMKOB, TaKKe C
IOMUHAHTHBIM (DEHOTUIIOM, OKAXKYTCA MeTePO3UTOTHLIMHU, 8 OCTAJb-
HBle 25% ocobeil, HeCyIIUX pelleCCHBHBIN NPHU3HAK, OYyIyT TOMO3H-
TOTHBIMH II0 PEIIeCCHBHOMY I'eHY.

ITpu HemonHOM AJOMUHUPOBAHUY B moTOMCcTBe rubpunos (F,) pac-
merJieHue Io TeHOTuny 1 penorunry cosnagaer (1: 2 : 1).

S3aKO0H YMCTOTHI ramMeT. MeHaens IIPeAIIoI0KIII, YTO HACIeICTBeH-
HbIe (haKTOPHI ITPpU 00pa3oBaHWM TMOPUAOB HE CMENIUBAIOTCA, a CO-
XpaHAIOTCA B HeMm3MeHHoM Buzie. B reste rubpuja F, or ckpemuBanus
poauTeieil, pa3anyarmlUXCcA 10 aJbTePHATUBHBIM IIPU3HAKAM, IIPH-
CYTCTBYIOT 00a (hakTOpa: JOMUHAHTHBIN U PEIleCCUBHBIN. B Buae npu-
3HaKa NpoABJsAeTCA JOMUHAHTHBINA HacJaeACTBEeHHBIN (DaKkTop, perec-
CUBHBIH sKe nogaBigeTcsa. CBA3b MeX Y NOKOJEHUAMM IIPH ITOJOBOM
Pa3MHOXKEeHUHU OCYIIeCTBIIAETCA Yepes MOJIOBbIe KJIeTKU — raMeThl.
CnenoBaTesibHO, HEOOXOAUMO JOMYCTUTH, HTO Kark/(ad raMera coep-
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MHUT TOJBKO OAMH (akTOop M3 napel. Torga npu omjaoJ0TBOPEHUU
CAUAHHWE JBYX raMer, KarkJas U3 KOTOPBIX HECeT PeleCCUBHBIN Ha-
cJeCTBeHHBIN (haKkTOp, OyeT MIPUBOAUTE K 00pa30BaHUIO OPraHU3Ma
C PEeIleCCHBHBIM IMPU3HAKOM, MNPOABIAIIIUMCH (PeHOTHIHYECKH.
CiausiHue jKe raMer, HeCYIIHMX II0 JOMHUHAHTHOMY (DaKTOpPY, HIH Ke
ABYX rameTr, oJHa U3 KOTOPBIX COHEPHHUT JIOMHHaHTHbIﬁ, a apyras
peleccuBHbIN (hakToOp, OyAeT NPUBOAUTL K PA3BUTHIO OPraHuU3Ma ¢
JOMHHAHTHBIM npu3Hakom. Takum o6pasom, IOABIEHNUE BO BTOPOM
noxkonenuu (F,) peneccusHoro npusHaka oguoro us poaurenei (P)
MOXKEeT UMeTh MECTO TOJBKO IIPU cOBJII0IEHUH IBYX yeaoBuii: 1) ecan
y ruOpUI0B HACJIeACTBeHHBIE (DAKTOPHI COXPAHAIOTCSA B HEUBMEHHOM
BU/e; 2) ecJIM II0JIOBBIE KJIETKH COJIeprKaT TOJbKO OJIHH HacJIeICTBEeH-
HbIH (aKTOP U3 aJJIeJIbHOU Iaphl.

Pacmensienne npu3HaKoB B IOTOMCTBE IPH CKPEIIIHBAHU M IeTepo-
3UroTHBIX ocobeii MeHaenb 00BACHUII TEeM, UTO FaMeThl ¢ TeHeTH4e-
CKOM TOYKH 3PEHUSA YUCTHI, T. €. HECYT TOJBKO OJHH I'eH U3 aJLIeb-
HOH napel. 3aK0OH YUCTOTHI TaMeT MOKHO c(hOPMYJIMPOBATE CJIEAYIO-
UM obpasoM: npu 00pa306aAHUU NONOEbLX KJAEMOK 6 Kaxdyio
2amemy nonadaem moJabKo 00UH 2eH U3 AJLNeNbHOU napbl.

Ilouemy u kak aTo npoucxoaut? B mpoiecce 06pasoBaHus raMer
y rubpujia roMOJIOTUYHBIE XPOMOCOMEI BO BpeMs II€ePBOT0 MeHoTHYe-
CKOT0 JeJIeHU S TONaJaloT B Ppa3HbIe KJIETKH:

Fy

s

b1
Fametsl Fy | A n ﬂ a
J |.

ObpasyroTcs ABa copra raMer 1o JaHHOH ajulenbHoi nape. I1pn on-
JIOJIOTBOPEHUM TeHBI MOT'YT CIy4ailHO KOMOMHUPOBATHCA B 3UTOTE
BO BCEX BO3MOJKHBIX coueTaHuax: AA, Aa, aa.

I[lurosorunyecKoi OCHOBOM pacIenieHusa IPU3HAKOB Y IIOTOMCTBA
IPpY MOHOIMOPHUJHOM CKpPeNlUBaAaHUM SBIAETCSH PACXOKJIeHUue roMo-
JIOTHYHBIX XPOMOCOM M 00pasoBaHue ramjioNJHbIX IIOJOBbIX KJIETOK
B Meloae.

Jurudpuanoe ckpemusanue. Tperuit 3akon Mennens. V3yuyenue
HacJieIOBAaHU S OJIHOM Iapsl ajijiesiei 1o3sounso Menienio ycTaHOBUTh
pPsAJl B&XKHBIX NeHETUUYECKUX 3aKOHOMEPHOCTe: JOMUHUPOBaHUe, He-
M3MEHHOCTh PelleCCUBHbBIX ajuiesieil y rubpuioB, pacierieHue IoToM-
CTBa T'HOPHJIOB 10 U3y4YyaeMOMy IIPU3HAKYy B oTHOIIeHUuH 3 : 1. fIBienue
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paciienIeHusl TI03BOJIMJIO IPEAIOJIOMKNUTE, UTO raMeThl FeHeTUUEeCKH
YUCTHI, T. €. COePIKAT TOJBKO OJUH I'eH 13 a/lJIeJIbHOM Hapkl.

OgHAaKO OPraHUu3MBbl OTJIUYAIOTCS APYT OT Apyra 10 MHOTMM IIPHU-
3HAKaM. ¥ CTAHOBHUTH 3aKOHOMEPHOCTH HacJieJoBaHUA JIBYX (1 Oosee)
nap aJbTePHATUBHBIX IPU3HAKOB MOKHO ITyTeM AUTUOPHUIHOTO WU
HOMUTUOPUAHOTO CKpelquBaHusi. JuzubpudHnvim uau noauzubpuo-
HbLM CKPEUWUBAHUEM HA3bLEAM MaKoe CKkpeuwusarue, npu Komo-
pom uccaedosamenu HabaOAOM 34 XAPAKMEPOM HACLEO0BAHUS
dsyx usu OGonee nap 63AUMOUCKIIOLANWUX (ALbMePpHAMUBHBLX)
NpU3HAKOE.

Inst Queubpudnozo ckpewuearus MeHenb B3 I'OMO3UIOTHBIE
pacTeHMA ropoxa, pasjindyaioliecs II0 ABYM reHaM: OKpacke CeMsAH
(menTole u 3eseHBIE) 1 QOpMe ceMsAH (IUrajKue U MopuiuHucTEIe). [lo-
MUHAHTHBIE IPUBHAKK — JKeJiTasd okpacka (A) u rnmagkasa ¢popma (B)
ceman. Kaknoe pacrenue odpasyeT OJJMH COPT ramMer 110 U3ydaeMbIM
ajenam. IIpy CITUAHUY 9TUX raMeT Bce IOTOMCTBO OyneT euHO000-
Pa3HBIM.

IIpu obpazoBanuu ramMer y rudbpuia 1epBOro MOKOJeHUA U3 Ka-
JI0M maphl ajljieIbHbIX I'€HOB B raMeTy IoIlafiaeT TOJBbKO OJHH, IIPH
3TOM BCJIEJICTBUE CIIYYalHOCTH PACXOKIEHUA OTIIOBCKUX U MaTePHUH-
CKHMX XPOMOCOM B IIEDBOM JeJIeHUH Melo3a reH A MOKeT IIOIIacTh
B OJHY raMeTy ¢ reHoM B uiu ¢ reHOM b, TOUHO TaK Ke KaK I'eH a MO-
#xeT o0'BbeIMHUTLCA B OJHOM raMeTe ¢ TeHoM B ujiu ¢ TeHoM b.

Fametsl P

F1q

e, ] (U ﬂi Eﬁ;

AB Ab

ITockombKy B KasKJAOM OpraHmaMe o0pasyercss MHOTO IT0JIOBBIX
KJIETOK, B CHJTY CTATUCTUYECKHUX 3aKOHOMEPHOCTEeH y rubpujia BO3HU-
KaloT yeThIpe CoOpTa raMeT B OAMHAKOBOM KoJsimyecTBe (1o 25% ): AB,
Ab, aB, ab. Bo BpeMs ONIJIONOTBOPEHUA KaxKAad U3 ramMeT OJHOTO Op-
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raHu3Ma CJAy4YaiHO BCTpeuaeTcs ¢ JIIOOOHM U3 raMeT ApYyroro OpraHua-
Ma. Bce BO3MOKHBIE COUETAHAA MYIKCKUX U KEeHCKUX raMeT MOXXKHO
JIETKO YCTAaHOBHUTH ¢ oMok perteTrku Ileanera. Han pemmerkoii o
FOPU30HTAJH BLINNUCHIBAIOT FaMeThl OJHOI'O POAMUTENA, a 110 JIeBOMY
Kpai pelIeTKH 110 BepTUKAIW — raMeThl Apyroro. B KBajgpaTuku
BIMCHIBAIOT M€HOTHIILI 3UTOT, O0PA3YIONIUXCA NPU CIUSHUM IaMer
(puc. 97). Tak, 1o peHOTUITY TOTOMCTRBO JEJUTCA HA YeThIPE I'PYIIIEI
B CJIEAVIOIIEM OTHOIIEHUH: 9 JKeJTHIX IIaJKHUX : 3 JKeJTHIX MOPIIH-
HUCTBIX : 3 3eJIeHBIX IVIaAKuX : 1 3eneHoe MopuimHUcToe. Ecnu yuu-
THIBATh PE3YJIbTATHI PACLIEIJIEHUA 10 KasKJ0H mape NPU3HAKOB B OT-
AeIBHOCTH, TO MOJYUUTCH, YTO OTHOINEHHE YHCIa JKeIThIX CeEMAH K
YHUCJIy 3€JeHBIX U OTHOIIeHHWe YHCJa IIaJKUX K YUCJIYy MOPIIHUHU-
CTBIX JJIs1 KaykJoi mapsl paBHo 3 : 1. Takum obpasom, B AUruOpuUI-
HOM CKPeIMBAHUHU KalKJad mapa IPpU3HAKOB BeJleT cefs Tak e, Kak
IIPY MOHOTHOPHU/IHOM CKPELIUBAHUHU, T. €. HE3aBUCUMO OT APYro# na-
PbI IPU3HAKOB.

IIpu onogO0TBOPEHUHM raMeThbl COEAUHSAIOTCS MO NpaBHJIAM CIIy-
YailHBIX COYETAHUH, HO C PABHOI BEPOATHOCTHIO A Kaxaoi. Hesa-
BHCHUMOE paclipejiesieHle MPU3HAKOB B IIOTOMCTBE ¥ BOSHUKHOBEHHE
pasInYHBIX KOMOMHAIMI I'eHOB, OIIPeAeIAIIINe DA3BUTHE 3TUX TPU-
3HAKOB, IPU JAUTMOPUIHOM CKPEIIUBAHUMN B03MOMCHbBL JUULL 6 CY-
yae, ecjau napvl QaleslbHblX 2eH06 PACNONONEHbL 6 PA3HbLX NApPAX
20MOJI0ZUYHBLX XPOMOCOM.

Teneps MoxHO cHOPMYIUPOBATEL TPETHH 3aK0H MeHena: npu ckpe-
wusaHuu 08yx 20M03u20mMHbLX 0cobell, omauiarnuiuxcs opyz om opy-
2a no dsym (u 6osiee) napam anibmepHAMUBHbBLX NPUIHAKOE, 26HbL U
coomeemcemeyuue um NPU3HAKU HACAeOYIMmcs He3a8ucumo opyz
om dpyz2a U KOMOUHUPYIOMCA 60 BCEX B03MONCHBLLX COLCMAHUAX.

Ecnu pogurensckue (hopMbl pasIindyarTCsA [0 IBYM IIapaM Ipu3Ha-
KOB, BO BTOPOM IIOKOJIeHUH HaOonaerca pacmernyiesne 9 : 3 : 3 : 1.
Ha zsakonax Men/1es151 OCHOBaH aHAJIA3 paclienJieHUA U B 00JIee CII0&K-
HBIX CJyYaax: NPH pasJauduax ocobeil 1mo Tpem, derbipeM (u 6oJiee)
rnmapam IIpU3HAaKOB.

Mo:xkHO paccuuTaTh TAKKE YUCJI0 00pas3yoIUXCcs TUIIOB raMer.

O6mas ¢popmysa pacuera TUIIOB raMeT y MoJaurudpunoB — 2", rae
n — YMCJIO TeTePO3UTrOTHBIX IIap I'eHOB B FTeHOTHUIIE:

Y rubpuaa Aﬁﬂa o6pasyloTcs ABa Tuna ramer, unu 2,

il
]l

Y aurubpupa Af

a Bh‘_rb — YeTbipe TMNa ramer, unu 22,
s

|
Y tpurnbpuna Anﬁa Bﬂ_-,l.b cjjc — BOCEMb TWUMOB ramerT, unn 23,
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)Kemm:a \ / 3eneHblid
rnankun MOPLMHUCTHIA
AABB aabb

XKenToiid rnankuin

.// N,

Famerw
F, + | AB lAb 1 aB
FameTsi
9 Kentwlia Kentbiia KenToiit Kentii
rnapkuin rnagkvia rnagxuia rnagkui
AA AA Aa Aa
BB Bb BB Bb
Kentoiin Kenteiin Kentoin Kentuiin
rnankvin MOPLUMHUCTBIR rnapkuia MOPLWMHUCTHIA
Aa Aa
Bb Bb bb
F XKentoii Kentoiin 3enexslil 3enensblit
2 rnaakvin i rnankui rnankuia

rnagkuin
Aa Aa
BB Bb

Kentuiii XKenTbiii 3eneHsiii 3eneHblil
rnankuin MOPLUMHWUCTHIN rnagkun MOPLUNHUCTLIA

Aa Aa
Bb bb

Puc. 97. HacnepoBsaHue okpacku n OpMbl CEMSAH Y ropoxa: A — XenTas oKpacka,
a — 3eneHas okpacka, B — rmagkas popma cemsaH, b — mopmHnctas dopma
cemsaH

aa
Bb

2
g%

Ananusupylomee ckpenuBanue. Paspaboranuslii Menjgenem rud-
PHUAOJIOTUHYECKUA MeTOJI UBYUEeHU I HACJIEJCTBEHHOCTH HE IO3BOJIAET
YCTAaHOBUTH, TOMOSHUI'OTEH WX FeTePO3UT0TEeH OPraHu3M, UMeIIui
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JOMHWUHAHTHBIN (DEHOTHUII TI0 UccaeyeMoMy TeHy (resam). Ilnsa aToro
CKpeniuBamT 0006]) C HEM3BECTHBIM I'eHOTHUIIOM U OpraHusM, T'OMO3H-
FOTHBIHN 10 PeIeCCHBHOM aJIeu (aresisaM), HMeIOIIHHA perecCuBHEII
denoTui.

Ecim pomMuHanTHAs 0cO0B NOMO3WUIOTHA, IIOTOMCTBO OT TaKOI0
CKpemuBaHuA OyzeT eAMHOOOPa3HBIM M PaCIIeIIEHUsS He ITPOU30ii-

AaerT:
EONE
Famerts n E
. (%)

WUnaa KapTHHA [IoJiydaeTcs, eCJIn HCCJIG,I[Y&MBII‘:I OpraHMsM rerepo-

3UTrOoTeH:
@ - ®
rameto P n ﬂ a

Pacmennenue nmpousoiiger B orHomenuu 1 : 1 mo dpenoruny. Ta-
KOH pesyJibTaT — IPAMOE J0Ka3aTelbCTBO 00pasoBaHUA Y OXHOTO
U3 pojaUTEJIell ABYX COPTOB ramMer, T. €. €ro reTepo3UroTHOCTH
(puc. 98).

AHanusupyloriee CKpelnBaHue DU reTepoO3UroTHOCTHU UCCileye-
MOT'0 OPraHM3Ma o ABYM IapaM I'eHOB BBITJISAJAUT TaK:

o

Famersl ?
LN

abr AaBb | Aabb | aaBb | aabb
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Aa aa Aa aa
Fy 1Aa:1aa
Puc. 98. AHannanpyoulee ckpeLmsaHme e (10 ; i
NPH MOHOrMBPMAHOM HACNEA0BAHNN: - ;"‘.J
A — nypnypHas okpacka LuBeTka, - >
a— Genas okpacka usertka /4 &

B moroMcTBEe OT TAKOro CKpEIMBAHUSA, KaK BHJHO M3 CXEeMBb,
o0pasyioTcs deTbIpe rpyinbl (DeHOTUIIOB, OTJIHYAIOIIMECH APYr OT

Apyra 1o ROMﬁHHauHH JABYX H3ydaeMbIX NPU3HAKOB, B OTHOILIIEHHUH
Bl :1:1.

9 I Bornpoch! Ans NOBTOPEHUA U 3afaHUs

1. Yro Takoe rubpuanzaumn?
2. Kakoe ckpelwmBaHue HasbiBaloT MOHOrMBpuaHbim?
3. Kakoe siBneHne HoCUT Ha3BaHue JOMUHUPOBaHUS?
4, Kakoi Nnpu3Hak HasbiBaOT AOMUHAHTHBLIM U KaKOA — peLecCuBHbIM?
5. PacckaxuTte 06 onbitax MeHgens no MoHOrMbpuaHOMY CKpPelyMBaHuIo pacTe-
HWIA ropoxa.
6. Kakoi oprasnam HassiBalOT MOMO3UrOTHLIM, NreTePO3UroTHLIM?
7. ChopmynupyiiTe nepsblii 3akoH Mexngens.
8. 4710 Takoe HenonHoe poMuHuposaHue? MNMpueeauTe NpPUMepsI.
9. Cdopmynupyiite BTOPOn 3akoH Mengens.
10. Yro Takoe yncroTa ramert?
11. Ha kakom aBNeHun OCHOBAH 3aKOH YUCTOThI rameT?
12. Coopmynupyiite TpeTuin 3akoH MeHaens.
13. Y10 Takoe aHanuaupyiollee ckpewmsaHne?
14. [ns kakvx annenbHbix Nnap cnpasennve TpeTuin 3akod Mennena?
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0 1 NMopgymanre

MoXHO nu yTBEpXAaaTb, 4TO 3akoHbl MeHaena HocAT BCceobuwmit xapakTtep,
T. €. cnpaBeqMBbl U151 BCEX OPraHu3mMoB, Pa3MHOXaWWXCA MOAOBbIM Ny-
Tem?

’ ] Pa6oTta c koMnblOTEPOM

Obpatutecs kK AUCKY. M3yunTe Matepuan ypoka v BeiNONHUTE NPeanoXeHHbIe
3ananms.

2. CuenneHHoe HacnenoOBaHWUE reHOB

Becnomuure!

® Meiio3® I'omonozuurble xpomocombs ® Hezomonozuunvie
xpomocomst ® Konsweayus ® Kpoccurnzosep

I'. Meniennb mpocsie Uy HacaeJOBaHue CeMHU Iap NPU3HAKOB Y AYIIH-
CTOrO ropomKa. B fanpHelillieM MHOTHE UCCIIeJOBATEIIN, U3yJasd Ha-
cJiefjoBaHUe NIPU3HAKOB Y OPraHU3MOB Pa3HbIX BUJOB, IIOJATBEDIUIH
3axoHbl Mennesns. Belio Npu3HaHO, YTO 9TH 3aKOHBI HOCAT BCEOOIIUH
xXapakrep.

OnHako nmosjHee OKa3aJoCh, YTO Y AYIIMCTOrO NOPOIIKA JBa IIPHU-
3Haka — (hopMa NBLIBIBI U OKPacKa IBETKOB — He Jal0T He3aBUCH-
MOTO paciipeejieHHMA B IIOTOMCTEBE: IIOTOMKH OCTaBaJIUCh NOXOMHHUMHA
Ha poaurteseii. [locTeneHHO TaKKX UCKJIIOUEHUH U3 TPETHEI'0 3aKOHA
MeHntes11 HaKaJINBAJIOCh Bee 6osbirte. CTano ACHO, 4TO IPUHILUII He-
3aBHCHMOTO pacnpejieJleHUs B IOTOMCTBe U CBOOOJHOI0O KOMOMHMPO-
BaHHUSA pacrpocTpaHdeTcd He Ha Bce reHbl. B camom nene, y a1oboro
OpPraHM3Ma NPU3HAKOB OYE€HBb MHOTI'0, a YMCJIO0 XPOMOCOM HEBEJINKO.
CnepoBaTesnbHO, B KaKJA0H XpoMOCOMe JNOJXKHO HAXOAUTHLCHA MHOTO
reHoB. Takue reHbl HA3LIBAIOT CIEIJIEHHBIMU APYT ¢ ApyroM. OHu 06-
pasyior zpynny cuyennenus. UHsIMU cnoBaMu, KakJasg XpoMocoMa
npeacrapiaseT co00H He UTO MHOE, KaK I'PYIITY CIleIJIeHU s, a [TOCKOJIb-
Ky POMOJIOTHYHBIE XPOMOCOMEI HECYT I'eHbl, OTBeualolue 3a pa3Bu-
THEe OJJHUX U TeX jKe IPU3HAKOB, TeHETUKU B Hee BKJIIOUYAIOT 0be nap-
HbIe XPOMOCOMBI. UHCJIO IPYNN ClleNJeHUs COOTBETCTBYeT KoJude-
CTBY XPOMOCOM B ramyioniHoM (oguHapaom) Habope. Tak, Hanpumep,
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y yesoBeka 46 xpomocom — 23 Ipynnbl COENVIEHNUdA, ¥ APO30(DHIIbI
8 xpomocoMm — 4 rpynusl cuernjeHusa, y ropoxa 14 xpomocom —
7 rpynm cuernjeHu .

Tensl, pacnojoKeHHbIe B OJJHON XpOMOCOMe, HAaCJIeAyIOTCA TakK:

o]

fBrenue cOBMECTHOIO HACJIEAOBAHUA I'eHOB, JOKAJU30BAHHBIX B
0JJHOM XPOMOCOME, HA3hIBAIOT CUCTLICHHbIM HACAC008AHUEM, & JTOKa-
JIU3AIHI0 TeHOB B OJJHOH XPOMOCOME — CUCNIACHUEM ZEHOE.

Tarkum o6pasoM, TpeThi 3aKoH MeHe 4 IIPUMEHNM K HacJle0Ba-
HUIO aJIeIbHBIX Map, HaXOAAIIMXCA B HETOMOJIOTHYHBIX XPOMOCO-
Max.

Bee ressl, BXxogAue B OAHY XPOMOCOMY, IIepefaioTes 110 Hacjes -
CTBY BMecCTe. JTa 3aKOHOMEPHOCTH ObLJIa BIIEpBBIE BCKPHITA aMepH-
KaHCKHUM reHeTukoMm Tomacom MopraHom u BIIOCJIEACTBUM IIOJYUUIIA
HasBaHUe 3aK0HA ero UMEeHU: 2eHbl, PACNOJONCCHHbLEe 68 0OHOIL XPOMO-
come, HaA3bl8AIOMCA CUCNICHHbIMU U HACLeOYHOMCS COBMECIHO.

Opuako Ipu aHaJuse HACJTEeIOBAHUSA CIEIJIEHHBIX I'eHOB 0b1J10 06-
Hapy’KeHO, 4TO B HEKOTOPOM IIPOIeHTe CJy4aeB, CTPOro OIpejelleH-
HOM JIJIfl KasKJ0H IIaphbl TeHOB, CIellJIeHe MOYKeT HAPYIIAThCH.

BenmomauM Merios. B mpodase mepBoro MeHoTHUECKOT0 HesleHus
rOMOJIOTHYHBIE XPOMOCOMBI KOHBIOTUPYIOT. B 9TOT MOMEHT MexAy
HUMH MOJKET ITPOU30MTU OOMEH y4yacTKaMu:

OpHaKo ecJiy B pe3yJibTaTe KPOCCUHIOBEPA B HEKOTOPBIX KJIEeTKax
OPOUCXOAUT OOMEH YUACTKAMM XPOMOCOM MexKay resamMmu A u B, TO
NoABAAIOTCA ramMeTbl Ab u aB u B IoTOMCTBe 00pas3yrTCs 4YeTbipe
rpynmnbl PeHOTUIIOB, KaK NP4 CBOOOJAHOM KOMOMHMPOBAHUU I'€HOB.
Ornuune 3aKjaAO4YaeTcsa B TOM, YTO YHUCJIOBOE OTHOIIeHNE (DEHOTHUIIOB
He cooTBeTcTByeT oTHomeHuio 1 :1:1: 1, ycraHOBJIEHHOMY AJIA 11~
FHGpH,[LHOI‘O aHaJIHBHPYIOIIIEI‘O CKpelllMBaHHA.
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Takum o6pasoM, cHemnIeHre TeHOB MOKeT OBITh IIOJIHBIM ¥ HeIloJ-
HbIM. [IpuunHOii HapyMIeHUA CIEIUIEHUA CIYKHT KPOCCHHIOBED —
nepekpect xpomocom B npogasze I meilioTuueckoro geneHusa. Yem
Jajbplie IpYr OT APYyra PacooJIOKeHbl I'eHbl B XPOMOCOMe, TeM BhIIIe
BEPOATHOCTH TIEPEKPecTa MeKAy HUMH U TeM 00JIbIlIe IPOILeHT raMmer
¢ TMMepeKOMOMHMUPOBAHHBIMY T€HAMMU, a CJEJOBATEJILHO, U 0O0JbIIe
MPOIEeHT 0cobeit, OTITMUYHBLIX OT POAUTE e,

9 ‘ Bonpochl Ansi NOBTOPEeHUS U 3aaaHus

1. [ns kakux nap anfenbHbiX reHoB crpaBenvBe TpeTuit 3akoH Menaensa? Mpu
KakoM pacnonoXeHuu pasfn4yHbix Nap annenbHbiX reHOB OH «He paboTtaeT»?

2. Y70 Takoe cuenneHHoe HacnegosaHme?

3. 4710 Takoe rpynnel cuenneHna? CKonbko Takux rpynn y yenoeeka?

4. Kakue npoueccsl MOryT HapylwaTthb CLernieHne reHoB?

o Moaymante

MoyeMy HapyLUeHWe CUENIeHns FreHOB NOBLILLAET U3MEHYUBOCTL?

) | Pa6ora c komnsioTepom

Obparurtecs k gucky. U3yyute marepuan ypoka v BbINONHUTE NMPeiOXEHHbIE
3apaHus.

329. reswerunkanona.
HacnepoBaHue npu3Hakos,
CUEenJIeHHbIX C NOMIOM

| Bcrnomuute!

® JIepsuyunble noso6ble NPUSHAKU ®* BmopuiHble noso6sble npusHaKu
® Aymocomul ® ITonossle xpomocomul ® JJarvmornusmn ® l'emogpunus

ITpobema NpouCXOKAEHUS MOJOBBIX PA3JIUUIAA, MEXaHU3MOB OIpe-
JeJieHUdA IMoJia 1 noggep:KaHHusd Oﬂpe}],EJIeHHOI‘O COOTHOIIIEHHU A TI0JIOB
B IPYIIIaxX }KUBOTHBIX OY€HBb BasKHA U /115l TEOPeTUYECKOM OMOJIOTHH,
H IJIAd IPDAaKTHKH. BOSMOH{HDCTB HCKYCCTBEHHOTO peI‘y.]IHpOBaHHﬁ no-
Jla JKMBOTHBIX ObLjIa OBl MCKJIFOUNTEJIBHO [TOJIe3HA [IJIA CeJIbCKOTO X0-
3AHcTBA.
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Puc. 99. KapnoTtun 4enosexa (crnpasa — My>X4UWHbl, CNesa — XeHLMHbI)

ITon y *XMBOTHBIX Yallle BCETO OUPEAeNsieTcss B MOMEHT OILI0J[0T-
BopeHUA. BakHelmiasg posib B 3TOM NPUHAIJIEKUT XPOMOCOMHOMY
Habopy 3UroThl. BcmoMHMM, 4TO B 3UTOTE COlepKaTcs MapHble — ro-
MOJIOTHYHbIE — XPOMOCOMBI, OJIMHAKOBEIE 110 (hopme, pasMepaM U Ha-
oopy renos B kKaxao0i. Ha pucyake 99 nzobpakeHbl XpOMOCOMBI Ue-
JIOBEKa — KEeHIIUHBI U MY’KYHUHBI. B JKeHCKOM KapuOTHIIe BCe XPo-
MOCOMBI TTapHbIe. B My’>XCKOM KapHOTHIIe UMEIOTCs OJHa KpyIHAas
paBHOIJIeuas HellapHas XpoOMOCOMa, He MMelolasi roMoJiora, U Ma-
JeHbKasd NaJOYKOBUAHAA XPOMOCOMA, BCTPEYAIOUIaACA TOJbKO B Ka-
puotune My»x4uH. TakuMm o6paszomM, KAPUOTHUII YeJIOBEKA COAEPIKHUT
22 mapbl XpOMOCOM, OJJTHHAKOBBIX ¥ MYXKCKOI'0 U YK€HCKOTO OPraHmua-
MOB, ¥ OHY Iapy XPOMOCOM, 110 KOTOPO# pasauuaioTcs oda moJa.

XPpOMOCOMEI, IO KOTOPBIM MY>KCKOU M YKEeHCKHUI II0JI OTJINYAIOTCH
APYT OT APYTa, Ha3bIBAIOT NOJLOBbLMU WU 2emepoxpomocomamu. Ilo-
JOBbI€ XPOMOCOMBI Y »KEeHIIIMH OJMHAKOBBI, X Ha3bIBAlOT X -XpPOMO-
coMaMHu. ¥ MYKYMH UMeIOTCca ogHa X -XpoMocoMa 1 ofHa Y -XpPOMOCO-
ma. [Ipu cospeBaHNM MOJIOBLIX KJIETOK B Pe3yJIbTaTe Mei03a raMeThl
OJIY4YaloT rallJIONAHBIN Habop xpoMocoM. IIpu aToM Bee AllleKIeTKH
UMEIOT 110 OZIHO# X -XpoMocome.

ITos, koTOpEIit 06pa3yeT raMeTsl, OAMHAKOBBIE 110 ITOJIOBOM XPOMO-
coMe, Ha3bIBaIoOT 2oMozamMemHubiM 1 0603HavawoT Kak X X.

IIpu cnepMaToreHese MoJiy4arTCs TaMeThl ABYX COPTOB: MOJIOBHHA
HeceT X-XpPOMOCOMY, ITOJIOBHHA — Y -XPOMOCOMY.

ITon, koTopeIll (hopMHUPYET raMeThbl, HEOANHAKOBEIE 110 IOJIOBOH
XpoOMOCOMe, Ha3bIBAIOT 2emepozamemHibim 1 obo3zHauvaoT Kak XY.

Y MJIeKONUTAOUIUX, B YACTHOCTHU YeJIOBEKAa, HEKOTOPBLIX HACEKO-
MBIX, HapuMep ApPo30(hUJIbl, U pAJa APYIHX OPraHU3MOB romora-
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MEeTeH KeHCKWH noJ; y 6abouek, MPeCMBIKAIOITUXCH, TITHIL — MY~
ckor. Tak, kapuoTun neryxa obosnauaeTca kak XX, a KApUOTHII
Kypuipel — XY,

Y yesoBeKa peHIalIlyIO POJIb B ONpe/IeIeHUH IToJIa urpaet Y -xpo-
mocoma. Ecam saiinekJerka OILIOAOTBOPAETCS CIePMaTO30HI0M,
HecymuM X -XpPOMOCOMY, pa3BHBaeTCs JKeHCKui opraauam. Cieiosa-
TEeJbLHO, YKeHI[UHEI UMeIOT OAHY X -XPOMOCOMY OT OTIa ¥ OAHY X -XPO-
MocoMy OT marepu. Eciu siilieKkJeTKa OIJIOA0TBOPSAETCS CIIiepMaTo-
30M/I0M, HECYIIIUM Y -XPOMOCOMY, PAa3BUBAETCA MYKCKOU OpPraHu3M.
My:xunna (XY) nmonydaer X-XpoMOCOMY TOJIBKO OT Marepu. ITUM
obycJioByieHa OCOOEHHOCTH HACJIEIOBAHUSA T€HOB, PAaCIIOJIOMKEHHBIX
B IIOJIOBBIX XpomMocoMmax. Hacaedoganue npu3nakos, 2zeibl KOMopbvLx
Haxo0amcsa 6 X- uau Y-xpomocomax, Ha3vl6arm HAcCAeF08aAHUEM,
cyenaeHuvim ¢ norom. Cyennernuem 2eH08 ¢ NOJLOM HA3bIBAKOM JOKA-
JU3AUUI0 26HO6 8 NO0J060IL Xxpomocome. PacnipeieneHne 3TUX T'€HOB
B IIOTOMCTBE JOJIZKHO COOTBETCTBOBATH paclipelesIeHHI) IOJIOBBIX
XPOMOCOM B Meli03€e 1 UX COYeTAHHIO IIPH CAUAHHUY IIOJIOBBIX KJIETOK
B IIpollecce OIJIOLOTBOPEHMUA.

Pacemorpum HacaeqoBaHMe T€HOB, PACTIOIOKEHHBIX B X -XPOMOCO-
Mme. CiesyeT uMeTh B BUAY, UTO B IIOJIOBBIX XPOMOCOMAX MOI'YT HAX0-
JUTHCA U I'eHbl, HE YYACTBYIOIINAE B PA3BUTHUH IOJIOBBIX IIPU3HAKOB.
Tak, X-xpomocoma Apo30(UIBI BKJIKYAET I'eH, OT KOTOPOT'0 3aBUCHT

MaTte AaNbTOHUK OTELI. 300poB
dXXe ¢ PYY
oyxe | axy

Joub 3poposa ChIH AaNbTOHWK
MaTe 3nopoBa Ortel AansToOHWK

D“‘"’Xd X dx‘?r‘”
o)XaXXe o)y XY

110% Joub CblH Chin
300p0Ba AaNbLTOHUK  3[0POB AANbTOHWK
MaTe spopoea Orveu 3gopos

DY} \;\ x d X D )*"_‘"
"\‘""DD"-’Xd 1 D\“ i dX‘“‘"

AV
Joub Houb ChiH ChlH
300p0OBa 3/0p0Ba 300POB AANLTOHWK
MaTtb 3n0poBa Oteu AanbTOHWK

DWW D % d ¥

ﬁln‘_\z\‘_‘. x_\[i

Puc. 100. Hacnepnosanne aansToHU3mMa 2

y yenoseka: D — HopMansHoOe 3peHue, D xd Dy Qi
d — pansToHM3M (UBEeTOoBas cnenora) Doys 3nopoBa CuiH 3g0pos
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| OKpacka ee ri1a3. X -XxpoMocoMa 4eJIoBeKa COAEPIKUT I'eH, OIIpeIesIfao-
EH cBepThIBaeMOCTh KpoBHu (H). Ero peneccuBHas aseis (k) BbI-
BBIBaET TAXKeJsoe 3abosieBaHUe, XapaKTepuaylolleecsa NOHUKEeHHOM
CBEPTHIBAEMOCTBIO KPOBH, — reModuano. B aToii 2xe XxpoMocome Ha-
XOAATCSA IeHbl, 00YCIOBANBAIOIINE CIENOTY K KDACHOMY U 3€JIEHOMY
useraM (ZanbToHU3M), hopmy ¥ oObem 3y00B, cuHTe3 paxa Gepmen-
TOBHU T. .

B orsinume OoT TeHOB, JTOKAJM30BAHHBIX B ayTOCOMAX, IPH CILel-
JIEHUH C II0JIOM MOJKeT IPOSABUTHLCA U PEIeCCUBHBIN I'eH, HMEIOIIHii-
¢ B TeHOTHUIIe B €IMHCTBEHHOM YucJie. ITO IPOUCXOAUT, KOTJa OH
cuenyeH ¢ X-XpoMOCOMO U IIOTIaZ[aeT B reTeporaMeTHbIA OPraHusM.
IIpn kapuorune XY peneccuBHBIH red B X-XpoMocoMe ITPOSBJIIA-
ercd (PeHOTUIIUUECKHU, MOCKOJBKY Y-XpOMOCOMA HE TOMOJOTHYHA
X-xpomocoMe U He COJIeP:KUT JOMUHAHTHOM asutenn. HacinegoBaunue
COEIJIEHHOTO C IIOJIOM IeHa AAJIbTOHU3Ma HM300pPasKeHO Ha PHUCYH-
ke 100.

Hacieposanue reMopuiIny mnpejcTaBjieHO Ha CJeAyIONieil cxeme
Ha nMpuMepe OpakKa »KEeHIIUHBI — HOCHUTEJBHUILLI 'eHa reMOMUINI
(XHX™") co 310pOBBIM MY>KUUHOT:

-~
Q
- ot

P xHxh x

[ameTs!

ITosroBuHAa MaJbYMKOB OT Takoro 6paka OyxeT crpajgaTh reModu-
JIHen.

IIpu snoxanusanum Kaxkoro-nmbo resa B Y-XpoMocoMe ITPU3HAKM
nepegarwTeA TOABKO OT OTIA K CHIHY.

B HacTodAlllee BpeMda M3YV4YeHO HacJeJoBaHe MHOI'MX HOpMaJIbHBIX
¥ IIaTOJIOTUYECKUX (0T rped. namoc — 00Jie3Hb) IIPU3HAKOB Y UeJio-
BeKa.
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9 ‘ Bonpochl o519 NOBTOPEHUS U 3afaHUA

1. Kakwne XxpoOMOCOMbI HA3bIBAKDT NOMOBLIMU?

2. KakoW non HasblBadT roMOraMmeTHbIM W KaKoW — reTeporameTHbiM?

3. Yro Takoe cuennexune reHos ¢ nonom? Npuesegure NnpUMepbL! HACNEA0BaHWUA re-
Ha, CLEernaeHHoro c Nonom.

4. No4emy NPOABNAIOTCA B BUAE NPU3HaKa PeLleCCUBHbBIE MeHbl, TOKann30BaHHbLIe
B X-xpomocome yenoseka? Npueseavte NnpUMepbl JOMUHAHTHBIX U PeLeccuB-
HbIX NPU3HAKOB Y YenoBeka.

o | MNoaymante

Moyemy non opraHuama 06bLIMHO ONpeaenseTcs B MOMEHT ONNOAOTBOPEHNS,
T. €. NP CAWAHKUW cnepmMmaro3onaa v SuekneTkn?

b | ‘ Pa6oTa c KOMNbLIOTEPOM

ObpartuTech Kk aucky. M3yunte matepuan ypoka v BeINONHUTE NPeaioXeHHbIe
3a0aHus.

40. BzaumogeiicTeue reHoB

| Bcniomuure!

® 'enomun ® Annenvroie 2enbl ® JJomunanmuocms ® Peyeccuernocms

T'eHbl — cTpPYKTYpHBIE U (PYHKIIMOHAJIbHBIE eAMHUIILI HACJIEACTBEH-
HocTH. B mepeunciieHHBIX TpuMepax reHbl BeAyT cebs qeiiCTBUTEb-
HO KaK OT/JeJIbHbIe €INHUILBI, T. €. KaXX/AbI U3 HUX ONpejesisieT pas-
BHTHE OJIHOTO KaKOoro-To IIpu3HaKa, He 3aBucamiero or apyrux. Ilo-
3TOMY MOJKET CJ0KHUTHCA BIIeYaTJIeHHe, YTO FeHOTUIl — MeXaHHudec-
Kafd COBOKYMNHOCThL TIeHOB, a (DeHOTHI — MO3aMKa OT/eJbHBIX
npu3dHakoB. Ha camom gmese aTo He Tak. W oTaenbHas KJeTKa, ¥ Op-
IraHHM3M ABJIAKTCAH I[€JIOCTHBIMHY cCUCTEeMaMH, r'ae Bce OMoOXHUMHUUYeCcKHne
1 (pU3NOIOTHYECKHE ITPOIeCCHI CTPOTO COTJIacOBaHbI 1 B3aMMOCBsA3a-
HBI, TIOTOMY YTO T€HOTHII — 3mMo cucmema 83aumodeiicmaynouiux
Z2€HO8.

BzaumomeiicTBYIOT ApPYr ¢ APYIOM KakK aJulesJibHble, TaK ¥ Heal-
JieJIbHbIE I'€Hbl, PACIIOJIOKEHHbIE B PAa3JIUYHbBIX JOKYyCaX.
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. Puc. 101. ®opma rpebHa y neTyxoe: A — npocTon (aabb); b — ropoxosuaHbiin (aaBB
unu aaBb); B — opexoeuaHbiii (AABB, AaBB, AABs nnn AaBb); I — pozosuarsiin (AAbb
unu Aabb)

AnenbpHBIE FeHBI BCTYIIAIOT B OTHOIIEHUS THIIA JOMAHAHTHOCTHA —
pereccUBHOCTH. Pa3nu4yaioT mOJHOe W HENOJIHOe NOMHHHPOBAaHUE
(cm.c. 176—178).

HsBecTHO MHOTO IPUMEPOB, KOT/Ia T€HbI BIUAIOT HA XapaKkTep IIpo-
ABJIEHUSA OIpeLeNeHHOI0 HeallJIeIbHOTO I'eHa WM Ha caMy BO3MOJXK-
HOCTBH NIPOSABJIEHUSA 3TOro resa. IIpumep B3auMozeHcTBUA ABYX Mnap
TeHOB — HacJejgoBaHue (OpPMBI I'pebHA V KYP HEKOTOPHLIX IIOPOJX.
B pesysibraTe pa3siuYHBIX KOMOMHAIIMA 3TUX NeHOB BO3BHUKAIOT YeThI-
pe BapuaHTa (hopMsl rpedHa (puc. 101).

¥V maymucToro ropomika ecth reH A, o0YCJIOBIMBAIOIIAN CUHTE3
fecrBeTHOTO MpPEeANIeCTBEHHUKA NMUIMeHTa — nponurmenTta. I'en B
onpezenseT cuHTe3 (hepMeHTa, NOA AeHCTBUEM KOTOPOTO M3 IPOIIUT-
MeHTa obpasyeTcsa mMUTrMeHT. l[BeTKH AVIIIMCTOro ropomika ¢ reHO-
tunioMm aaBB u AAbb umeoT Oenblil IBET: B MEPBOM CJydae ecTh
(hepMeHT, HO HET IIPONMUIMEHTa, BO BTOPOM — eCTh INPOIIUTI'MEHT, HO
Her )epMeHTA, IIePeBOAAIIETO0 IPOIUTMEHT B IYPIYPHBIH IIUIMEHT.
[IpoBeseM ckpeluBaHUe ABYX PAacTeHHUH ¢ 6€JIbIMH IBETKAMM:

Benwiin Benuiit
N TN
P QAbb‘ x (aaBB)

ramertsi m E

Fy . NypnypHas
okpacka LUBETKOB

Y nureTepoSUTrOTHBLIX PACTEHUM eCTh U ponturMeHT (A), u (hepmeHT
(B), yuacTByoIiue B 06pa3oBaHUM nUrMeHnTa. @opMupoBaHue TAKOTO,
Kas3ajoch Obl, He OYeHb CJIOXKHOTO MPU3HAKAa, KaK OKpacKa I[BeTKOB,
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E'3 Puc. 102. HacnepgosaHue
P of OKpacKu 3epHa Y NiueHuLLbl
(nonumepun)

KpacHoe A A AA, Benoe a,a,a,a,
/ pacHoe \
KpacHoe KpacHoe KpacHoe
Fa 5
AA, ALA, a,a,
Ah, a,3, AA, 253,

3aBHCHT OT B3aMMOIeHCTBUA 110 KpaiHell Mepe ABYX HeallJleJIbHBIX T'e-
HOB, IIPOAYKTHI KOTOPBIX B3AMMHO JIOIIOJIHAIOT APYT APYyTa.

Taxwue hopmbl B3auMOAeiCTENA HeaLJIeJIbHBIX I'eHOB, KAK B3auMO-
JIOTIOJIHAEMOCTh MX JeHCTBHSA WJIH II0JaBJeHHe OJHUM IeHOM Heal-
JIEJILHOTO My I'eHa, KacaloTcd KauyeCTBeHHBIX NTpu3HakoB. Ho MmHOTHE
CBOMCTBa OPraHU3MOB — Macca, poCT }KUBOTHBIX, ANIEHOCKOCTE KYP,
JKMPHOCTh M KOJMYECTBO MOJIOKA ¥ CKOTa, coleprKaHue BUTAMHHOB
B PACTEHUAX U T. II. — HE ABJIAIOTCA aJIbTepHaTHBHBIMU. Taxkue npu-
3HAKM Ha3bIBAIOT KoJinuecTBeHHBIMHU. OHM ollpeiengI0TCA Healljleb-
HBIMH I'eHaMu, JeHCTBYIOINMHU Ha OANH 1 TOT e IIPU3HAaK UJIA CBOU-
c¢TBO. Yem Oosibllle B FeHOTHIIE JOMUHAHTHBIX T'€HOB, 00YCI0BINBAO-
HIMX Kakoi-Iubo NpU3HaK, TeM Apue 9TOT IPHU3HAK BhIpajkaeTcd.
¥ nimeHuIbl KPacHbIi 11BET 3epeH onpeieseTcs AByMA reHaMu: A,
A,. HeannenvHble reas 0603HaueHbl 3/1eCh OHON OyKBO# andasura
IIOTOMY, 9YTO OTIPeIeJITIOT pa3BUTHE OAHOr0 Ipu3HaKa. IIpu resoTumne
A A A A, OKpacKa 3epeH Haubojiee MHTEHCUBHas, IPU T'e€HOTHIE
a,a,a,a, oau umeroT Oenblil BeT. B 3aBUCHMMOCTH OT uMcsIa JOMH-
HAHTHBIX T€HOB B I'€HOTHIIE MOKHO MOJYUUTH BCE MePeX0/Ibl MeKAy
HMHTEeHCHBHO-KpAaCHOU u Oejioi okpacko# (puc. 102).

KonnuecTBO NUIrMEHTAa B KO3Ke UeJIOBEKAa TaKiKe 3aBUCUT OT YHCIa
JOMHHAHTHBIX HeaJlJIeJbHEIX F€HOB, JeMCTBYIOIMX B OJHOM HAIIpaB-
neaun. Ilo Tumy Takoro B3aamMoJedCTBUA HACIEAYIOTCA MHOTHE X0
3ACTBEHHO MeHHbIe TPU3HAKY JKUBOTHBIX U PACTEHUI: COleprKaHue
caxapa B KOPHeILJIOZax CBeKJIbl, JJIMHA K0JIOCa 3JIaKOBbIX, JJIHHA I10-
YaTKa KYKYPY3bl, HJOJ0OBUTOCTD KMBOTHBIX U AP.
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Hpyras opma B3auMoZeiicTBUA HeasJIeJIbHBIX TeHOB HabJ110/1aeT-
€A IIpH oNpejieJIeHUH [[BeTa IJIOAOB ThIKBbI, KOMKYPbI JIYKa U HEKOTO-
pHIX APYTHX npusHakos. Hanpumep, y Jyka B 0HOI nape ajelib-
HEIX 'eHOB JJOMUHAHTHBIN reH (A) oOyCcaoBIMBaeT KPACHYIO OKPACKY
JYKOBUIIBI, & €ro pereccuBHasn ajjess (a) — mxenryio. Opaako g0d0it
I[BET JIYKOBUILEI OyeT pa3BUBATHCA TOJBKO B TOM CJy4uae, ecJid B re-
HoTHne Oy/eT OTCYTCTBOBAThH JAOMHMHAHTHBINA reH (B) w3 Apyroi aj-
JenpHOI mapel. Eciiu Ke aTOT I'eH MMeeTCs B I'eHOTHIIE, TO KOKypa
JYKOBHIIBI OKaKeTCsA HEOKPAIIeHHOU — 0eJIoil — BHe 3aBUCHMOCTH
0T KOMOMHAIIMY I'eHOB U3 MEepPBOIi IMaphl, ONPEIeJSIONAX KPaCHbII
win sxenTelit BeT (AABB, AaBB, aaBB — 6enasi ko)xypa, Aabb —
KpacHas Koskypa, aabb — xenraa KoxKypa).

Taxum oOpaszom, MHOrue NPU3HAKH Pa3BUBAIOTCA IIPU B3aUMO-
JIECTBUM HECKOJBKHUX reHOB. Tak, BEIpa)KeHUe «TeH Olpejesiser
NPU3HAK» B 3HAYMTEJILHOM CTEIIeHH YCJIOBHO, TAK KaK JIeMCTBHe reHa
3aBHCHT OT JIPYTUX I'€HOB — OT 26HOMUNUYECKOU cpedbl.

9 | Bonpochl And NOBTOPeHUs U 3afaHNs

1. Kakme n3 uccnepnosanHbix I MeHaenem npu3Hakos ropoxa HacneayrTcs Kak
LOMUHAHTHbIE?

2. Kak reHbl BAMAIOT HA NPOSIBNIEHWE KA4eCTBEHHbIX NPU3HaKoB?

3. Yem onpenensioTcs KONUM4ECTBeHHbIe NPU3HaKKU?

4. lNpuseauTte NpUMEpPb! BIUAHUSA NEHOB Ha NPORBNEHNE APYIUX, HeannenbHbIX re-
HOB.

5. Oxapaktepuayiite hopmy B3aMMOOEHCTBUSA HeannesnbHbIX reHOB, NPU KOTOPOiA

OOWH reH CrnocoBCTBYET NPOABEHUIO FreHOB APYron annesnbHOoW Napbt.

Kakum 0bpazom reHbl 04HON annensHoW Napbl MOTyT NPenaTCTBOBaTh NMpPoas-

NeHWIO reHoB APYron naps!?

o

0 | MoaymanTe

OBocHyiTe NONOXEHUE O TOM, H4TO FreHOTUMN — LIeNOCTHas cucTemMa.

’ | PaGoTta c koMnsioTEPOM

OBparuTech Kk Aucky. M3y4uTe marepuan ypoka v BbiNoMHUTE NPeloXeHHbIe
3anaHns.
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|I'na3a

“ 5 3aKOHOMEPHOCTU NBMEHYUBOCTHU

H3meHuus0ocmbvl0 HA3bLEAIONM CNOCOOHOCMb HUBLLX 0p2a-
HU3MO8 npuobpemamsv HOBble NPUIHAKU U ceolicmea. W3-
MEHYHMBOCTH OTPaXKaeT BBAUMOCBA3b OPraHN3Ma C BHeIIHeH
cpesoii. PasiuyaioT HACJHEICTBEHHYIO (FPeHOTHIIUYECKYIO)
1 HeHAacJeACTBeHHYIO0 (MOAM(DUKAIIMOHHYIO, (DeHOTHIIAYE-
CKYI0) HBMEHUYUBOCT.

4 1. HacnepctBeHHas (reHOTUNUYecKas)
U3MEH4YUBOCTb

| Bcrnomuure!

® Mymauyuu ® Kpoccunzosep ® Kapuomun ® Iloiunnioudus

K HacredemeenHoll udmeH4u60CMU OTHOCAT TaKUe UBMEHeHU A IIPU-
3HAKOB OpraHu3Ma, KOTOPbIE OIIPeAesIAI0OTCA FeHOTUIIOM M COXpaHs-
I0TCA B pAAY noxosieHuit. HOT1a 9TO KPpYyHHBIE, XOPOIIIO 3aMeTHEIe
U3MeHeHUs, HaIlpuMep KOPOTKOHOIOCTh ¥ OBeIll (CM. puc. 5), oTcyTer-
Bue onepeHusa y Kyp (puc. 103, 104), pasaBoeHHBIE AJIBILI  KOIIEK,
oTcyTcTBHEe NHUIrMeHTa (anb0MHNM3M), KOPOTKONAJIOCTh Y YeJIOBeKa
(puc. 105) niau monupaktuausa (puc. 106). BenegcrBue BHe3aHbIX
H3MEHEeHHI, CTOHKO IIepegalinxcs 10 HacJIeJACTBY, BOSHUKJIHN Kap-

Puc. 103. HopmanbHbii UbinieHok (A)
1 MYTaHTHbIWA, NWLLEHHBLIA onepeHus (B)

Puc. 104. [lomvHaHTHas myTauma —
OTCYTCTBME ONEPEHUA Ha LIee y neTyxa
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Puc. 105. KopoTtkonanocTts
yyenoeeka: A — HOpmasnbHas
pyka (cnesa) u kopoTkonanas
(cnpasa); 6 — obpatute
BHMMaHWE Ha yKOpoYeHue
KOCTHbIX hananr u cpaweHue
3TUX KOCTOYEK B OAHO Uenoe

Puc. 106. [lononHuTensHbIn
naney (nonuoakTunus)
y yenoseka

JUKOBBII COPT AYIIHMCTOTO FOPOIIKA, PACTEHUS C MAXPOBLIMH I[BET-
KaM¥ ¥ MHOTHe JpyTrHue NpU3HaKH. Jale ke 3To MeJIKue, eBa 3aMeT-
HBIE OTKJIOHEHU A OT HOPMBI.

HacnencrBeHHbIe M3MEHEHUA FreHETUUECKOI0 MaTeprasia HasbiBa-
10T Mymayuamu (oT 1aT. Mymayuo — U3MeHeHue).

JapBUH Ha3bIBaJI HACJIEICTBEHHYIO UBMEHUYMBOCTh HeonpedeieHHol
AU uHOU6uOdYaibHOlU N3MEeHUYNBOCTHIO, IOAYEPKHUBAA TEM CAMBIM ee
ClIy4aiiHbBIN, HEHAIIPaBJIEHHBINA XapaKTep U OTHOCUTEJIBHYIO PeIKOCTh
BO3HMKHOBeHMsA. MyTauy BOSHUKAIOT BCJIEACTBHE U3MEHEHUS CTPYK-
TYpPBI P€HA UJIHM XPOMOCOM H CJIY’KaT eAUHCTBEHHBIM MCTOYHHKOM Te-
HeTHYeCKOIo pasHooOpasus BHYTPHM BHJa. Biarogaps mocTosHHOMY
MYTallMOHHOMY IIPOIecCy BOZHUKAIOT Pa3JIMYHbIe BADUAHTHI '€HOB, CO-
CTaBJSAIOIINE Pe3epPB Hac/eJCTBeHHOU uaMeHunBocT. OHAKO pasHo-
oOpasue »KUBbIX OPraHU3MOB, YHUKAJIbHOCTH KaKJA0r0 TeHOTHIIA 00Y-
CJIOBJIEHBI KOMOUHAMUBHOU U3MEHHUB0CMbI0 — TePerpyniupoBKOi
XPOMOCOM IIPH TI0JIOBOM Pa3MHOKeHHHU M YYaCTKOB XPOMOCOM B IIPO-
necce kpoccuHrosepa. IIpu 5ToM CTPpYKTypa caMUX I'eHOB ¥ XpOMOCOM
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ocTaeTcdA TOHM JKe, 4YTO U Y POAUTe e, HO MeHAIOTCH COUeTaHU A Hacue -
CTBEHHBIX 38/IATKOB M XapPAKTep UX B3aUMOAEHCTBUA B TeHOTHUIIE.

Xapakrep npospjJdeHus Mmyrauuii. Paznmuuaror myranum IoMu-
HAHTHBIE U pelecCHBHbIe. BONBINMHCTBO U3 HUX PEILleCCHUBHBI U He
IIPOABIAITCA YV T€TE€PO3UTIOTHEIX OPraHUu3MOB. JTO 00CTOATEIBCTBO
O4YeHb BajyKHO JJIf CYILIecTBOBaHHUA BHAa. MyTalum oKasbIBaioTCHd,
KaK IpaBHJIO, BPeJAHBIMH, IIOCKOJbKY BHOCAT HapyIIeHUA B TOHKO
cOaTaHCHPOBAHHYIO CUCTEMY OMOXMMHWYECKUX IIPpeBpallle il B opra-
Huame. OOsamaTenun BpegHBIX AOMWHAHTHBIX MYTAIlUH, cpa3y Ke
MIPOABJIAIOIIMNXCA B TOMO- U TeTePO3UTOTHOM OpPraHuaMe, 4acTo OKa-
3BIBAIOTCA HEKU3HECIOCOOHBIMH M NOrudarmT HAa CAMBIX PAHHHUX 9Ta-
nax UHAXBUAYVAJIBLHOIO PA3BUTHA.

IIpu n3MeHeHUH YCJIOBUH BHEIIIHEH cpe/ibl HEKOTOPBIE paHee Bpe-
HBIE pelleCCHBHEIE MYTAIlNH, COCTABJIAOIIHE Pe3ePB HAc/IeACTBEHHOH
M3MEeHYHBOCTH, MOTYT OKa3aThCHA IIOJIE3HBIMHM, HOCHTENIH TaKUX MY-
TalUil MOJy4aoT IPeuMYIIecTBO B IIPOIlecce eCTeCTBEHHOro otdopa.

MecTo BOBHMKHOBeHMA MyTanui. MyTarnui rnoapasiendaioT Ha Ie-
HepaTUBHBIe M comaThdeckue. MyTranmsa, BOSHHKIIAA B IIOJOBBIX
KJIeTKaX, He BJIUAET HA IIPOSABJICHUS IPU3HAKOB JaHHOT0 OPraHu3Ma,
a oOHapy KuBaeTcs TOJIBKO B cleayoineM nokosenuu. Takue myra-
IIMM Ha3bIBAIOT 2eHepamuéHbimu. Eciiu N3MeHAIOTCA MeHbl B COMaTu-
YeCKHUX KJeTKaX, TAKHe MYTAIlUH IPOABJSIOTCA V JaHHOTO OpraHu3Ma
1 He IlepeJaroTcs IIOTOMCTBY IIPH II0JI0BOM padMHokeHUH. Ho mipu Gec-
II0JIOM Pa3MHOXKEHHNHM, eCJIM OPTaHHU3M pa3BHUBAaeTCH M3 KIETKH UJIH
TPYIIILI KJIETOK, UMEeIOIINX U3MEeHUBIINNCH — MYTHPOBABILIANA — I'eH,
MyTaIllM¥ MOTYT IlepegaBaThcA MOTOMCTBY. Takue MyTanuy Ha3bIBa-
0T comamuyeckumu. B pacTeHHeBOJICTBE COMATHYECKNE MYyTallUuU
UCITOJIB3YIOT JJIST BEIBEJIEHUSI HOBBIX COPTOB KYJIBTYPHBIX PacTeHHU.
[Ipumep comMaTUYECKOW MyTanuy Y MJIEKONMHUTAIIINUX — H3peaKa
BCTpeuamwIeeca 4epHoe IMATHO Ha (poHe KOPUUHEBOIl OKPACKH IIIep-
CTH Yy KapaKyJIeBhIX OBeIl.

Y poBHH BO3HMKHOBeHHUS myTauuil. MameHnenus, o0ycioBJIeHHbIe
3aMeHOH 0JHOI'0 WM HEeCKOJbKHUX HYKJIEOTHAOB B Ipejesax OJHOTO
reHa, HasbIBalT 2eHHbIMU WA MOYKo8biMmu MyranusaMu. OHHE Bie-
KYT 3a cob0ii U3MeHeHHe CTPOeHnA 0eIKOB, 3aK/JI04aloleecsa B HOAB-
JI€eHHH HOBOM II0CTIe0BaTEIbHOCTH AMHUHOKHCIOT B IOJHUIIEITHIHON
Llelld ¥, KaK CJIeICTBUe, H3MeHeHUHN (PYHKIIMOHAIBHON aKTHBHOCTH
DeJIKOBOM MOJIEKYJIBI.

NsmeHeHUsA CTPYKTYPBI XPOMOCOM HA3BIBAKOT XPOMOCOMHbLMU MY-
mayuAmMu. OTH MyTallid MOTYT BO3HHKATh BCJIECTBHE YTPAThI YaCTH
XpoMocoMBbl. Eciid B yTpaueHHBIH YyYACTOK BXOAAT KU3HEHHO BaiK-
HbIE TeHBI, TO TAKAA MYTAallius MOYKEeT IPUBECTH OPraHU3M K rubesin.
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IToreps HebonbIIOH yacTu 21-if XpOMOCOMBI Y UeJIOBEKAa CAYIKUT IPH-
YHHOM PAa3BUTHUA Y JAeTeHd TAKEeI0ro BPOKAEHHOro 3abojieBaHUA —
ocTporo JefiKos3a. B Apyrux cayyadax oTOpBaBUINICA YIaCTOK MOKeT
NPHCOeAMHUTHCA K HETOMOJOTHYHOM XPOMOCOME, B Pe3yJIbTaTe Yero
BOSBHHKAET HOBAs KOMOMHAIIMA IN'eHOB, M3MEHAIOINAA XapakTep X
B3aUMOJIeMCTBUA.

HNameHeHHns yncIa XpoMOCOM (YMeHbIIIeHHe WJIN YBeJINdeHHne) Ha-
3BIBAIOT 26HOMHbBILMU Mymauusmu. BejiegcTee Hepacxosk/JIeHUA Ka-
KOH-JIM00 Imapsl TOMOJIOTHYHBIX XPOMOCOM B Meito3de oHa 13 00paso-
BABIIIMXCSH raMeT COJAEPXKHUT Ha OJHY XPOMOCOMY MEHBbIIIe, a Ipyras —
HA OJTHY XPOMOCOMY OOJIbIIIe, YeM B HOPMAaJIbHOM T'allJIONIHOM Habope.
CrustHMe ¢ HOpMAaJbHOU ranJIOuIHOI raMeTo# Py OMJIOZOTBOPEHUH
IPABOAUT K 0O0pa30BaAHUIO 3UTOTHI C MEHBIITUM UJIH OOJBIITUM YHUCIOM
XpPOMOCOM TIO CPaBHEHHIO C AWIIOMJIHBIM HaboOpoM, XapaKTepHBIM
I8 JaHHOTO BHJAA. B TaKUX ciaydyadax HapylleHHe reHHOTro danaHca
COIIPOBOJKAAaeTCA HapylleHneM pa3dsuTuda. VIsBecTHBIH npuMep — 60-
ne3ub JlayHa v Ueg0oBeKa, IPUYMHA KOTOPOH — IIPUCYTCTBHE B Ka-
puotune Tpex xpomocom 21-it mapsl. Bosesns Jlayaa nposiBasiercs
3HAYMUTEJHLHEIM CHH)KEHHEeM JKH3HEeCIOoCOOHOCTH, HEeI0CTATOYHBIM
VMCTBEHHBIM Pa3BUTHEM M PAJOM APYTHX PACCTPOMCTB.

¥ npocrednInx U y pacTeHUI yacTo HabJiogaeTcs yBeJIUYeHHe YUC-
Jla XpOMOCOM, KpaTHoOe rarjioniaoMmy Haobopy. Takoe uamenenue xpo-
MOCOMHOT0 Habopa HOCUT HasBaHue noaunaouduu. CreneHs ee ObiBa-
eT Pa3JINYHOM. ¥ IPOCTEeHIINX YHCI0 XPOMOCOM MOYKET YBEJIMUNBATh-
cA B HECKOJBKO coTeH pas. lIIlmpoko pacnpocTpaHeHa MOJIUAILIONINA
y Beicminx pacrenuit. C yBelnuyeHMeM YHcJIa XPOMOCOMHBIX Habo-
POB B KAPUOTHUIIEe BO3pacTaeT HAJEKHOCTh NeHeTUYeCKO!l CUCTEeMBbI,
YMEHBIIAeTCA OMNaCHOCTh CHHIKEHHUS JKH3HEeCIOCOOHOCTH B cliiydae
myrtanuu. [loaunnonana HepeaAKO MOBBLINIAET KNU3HECIIOCOOHOCTH,
IJIOMOBUTOCTH M JIPYIHUe KU3HeHHbIe cBodcTBa. B pacTrenmeBojicTBe
3TUM TIOJIB3YIOTCSH, UCKYCCTBEHHO NOJAYYas MOJUIJIOWHBIE COPTa
KYJBTYPHBIX PACTEHUN, KOTOPBIE OTJIMYAIOTCH BHICOKOW IPOIYKTHB-
HOoCcThIO (puc. 107). ¥V BBICHINX KWBOTHLIX, HAIPUMED YV MJEKOIIN-

Puc. 107. Monunnovaus, %
LiseTku kanycTbi:

A — punnowaHas dopma; _,
b — reTpannoungHas; =
B — okTonnougHaq
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TAWwIHUX, IMOJHUILIONIXA BCTpedYaeTCdA JIHIIbL B HEKOTOPBIX TKaHAX,
HallTpuMep B KJIeTKax IMe4YeHHu.

CroiicTea myranuii. MyTanuu HacJIeJACTBEHHEI, T. €. CTOUKO 1epe-
JAal0TCH U3 IIOKOJeHud B noxoJsienue, Oy U Te sKe MyTaluyu MOTYT
BO3HUKATH Y PA3HBIX OPIraHU3MOB, OTHOCAIIUXCA K oqHOMY Buay. Ilo
CBOEMY IPOABJIEHHUIO MYyTAIlK MOTYT OBITH IOJIE3HBIMU U BPeHBIMHU,
JOMMUHAHTHBIMHU 1 PEIleCCUBHBIMHU,

CnocobHOCTH K MyTUPOBAHUIO — OJITHO M3 CBOMCTB I'eHa.

BniepBbie peskoe IIOBBINIEHUE YACTOTHI HACJAeACTBEHHBIX U3MeHe-
HU# OBLJIO IIOJIYUEHO C IIOMOINBI0O peHTreHoBcKkmux maydeit. [log ux
BIAMAHUEM YMCJIO BOSHUKAIOIINX MYTAIlUi VIA/JI0Ch HOBBICUTE DoJiee
yem B 150 pas. Kpome nyueii peHTreHa u Apyrux opM MOHU3UPYIO-
el paauanuu, MyTalliyu MOTYT OBITh BBI3BAHBI XMMUYECKUMU BO3-
neiictBussMu. PaKTOPHI, 3aTPAarUBAIOIIMe TPOIecChl 00MeHa BeIlecTs,
ocobenHo cuHTes JHK, BIuA0OT 1 Ha MyTallMOHHBIA IpoIecc.

HckycerBeHHOE ITOJIyYeHUEe MyTalluii UMeeT U IpaKkTU4YecKoe 3Ha-
YyeHHUe, TaK KaK II0BBLIIIaeT reHeTUYeCcKoe pazHoo0pasue BHYTPH I10-
OYJIAIAY UK BUIA, «IOCTABIAA» MaTepHa AJd CeJeKIIMOHEePOoB.,

9 \ Bonpochi ANisi NOBTOPEHUA U 3afaHuns

1. Kakme popmMbl USBMEHUYMBOCTU BAM U3BECTHbLI?

2. Yro takoe myTtauma?

3. Kakume CTpyKTypbl KNETKWU NEPECTPanBaKOTCS NPY MyTaUuMOHHON U3MEHYUBOCTU?
Haiite knaccudukaumo MmyTaLmia.

4. 470 Takoe nonunaouaona?

5. Kak MOXHO BbI3BATb YRENIMHEHUE YACTOThl MyTaunin?

o ‘ NopgymanTte

1. MNovemy Yapns JapsuvH Ha3blBan HACNEACTBEHHYIO M3MEHYMBOCTL HEoMnpee-
NeHHON?

2. lMo4emy cpean BbICLUMX XMBOTHLIX HE CYLLECTBYET NOJMNNOUOHBLIX OpraHus-
MOB?

) l PaboTa c KOMNBIOTEPOM

Obpatuteck K gucKy. Mayunte martepvan ypoka v BbiMonHUTE NPeaioXeHHbIe
3a0aHnA.
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42. deHoTUNUYECKAs N3MEHYUBOCTb

| Becnomuure!

* Darxmopbsl 8HeulHell cpedbl ® Hopma pearxyuu ® Penomun

Kaxap1it opranusam pasBuBaeTcsa ¥ 00UTaeT B ONPeJIeIeHHBIX YCJIOBH-
AX, UCOBLITHIBAA Ha cebe AeicTBUE Pal3IMYHBIX (DAKTOPOB BHEIIIHE
cpefibl — TeMIepaTypbl, OCBEIIeHHOCTH, BJIAXKHOCTHU, KOJHUYECTBa
¥ KadyecTBa NHUIIHA; KPOMe TOI'0, OH BCTYIaeT BO B3aMMOOTHOIIEHUSA
¢ IPDYTHM# OPraHU3MaMHM CBOETro M APYruX BUAOB. Bee 3T (haKTOPHI
MOTYT U3MEHATH MOopdoJoruuyecKkme U MU3MOJIOrnYecKmue CBOMCTBA
OpraHu3MoOB, T. €. uX (heHOTHII.

Ecsu y rumanaiickoro KpoJiMKa Ha CIIMHe BBIIIUNIATH Oesyio mepeTh
H HAJIOKHUTH XOJOAHYIO TIOBA3KY, HA 9TOM MeCTe BhIpacTeT YepHas
mepeTs (puc. 108). Eciu uepHYIO HIEPCTsh VAAJIUTE U HAJOMKUTH Tell-
JIVIO IOBA3KY, BhIpacTeT 6enas mepceTh. IIpu BeIpaninBanuM ruMasian-
ckoro kpoauka npu remneparype +30 °C Best mepeTs v Hero 6yaer 6e-
Jad. ¥ MOTOMCTBA ABYX TAKHUX 0€JIbIX KPOJIUKOB, BEIPAILIEHHOTO B HOP-
MaJIbHBIX YCJIOBUAX, OyeT 00bIYHOe pacipeieleHe MTUIMeHTa.

MHorue NnpUu3HaK¥M UBMEHSIIOTCS B IPOIleCcCe POCcTa M Pa3BUTHUA 1O/
BIMAHMEM (paKTOPOB BHEIITHel cpebl. Takue n3MeHeHUsI IPA3HAKOB
He HacJaeAyIOTCH.

OrmeTuM eile oHY 0cOOeHHOCTh U3MEeHUYMBOCTH, BHI3BAHHOI (haK-
TopaMu BHeinHe# cpexabl. ¥ jgotoca (puc. 109) u BogsaHOro opexa
(puc. 110) moaBOAHBIE U HAJBOJAHLIE JHCTHSI UMEIOT PasHyio GopMy:

Puc. 108. deHoTUNNHEcKoe n3MeHeHne

- (148 ! “ ! . S
OKPACKM LLEepPCTU MMManainckoro Kponvka nog, ‘ P B"'ﬂ
BAUAHWUEM PA3NUYHbLIX TEMNEPATYp : J“*—
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Puc. 109. Jlotoc opexoHOCHbLIN.
CxemaTtr4eckmin pucyHok obliero
BMAA pacTeHus

y JIOTOCA B BOJE AJMHHBLIE TOHKHE JUCTHA JIAHIETOBU/IHONH (hopMBI,
a y BOASIHOTO opexa — M3pe3aHHble — [IePUCThHIE.

Ilon meitcrBuem ynsTpaduoJIeTOBBIX JIydell y BcexX Jwaei (eciu
OHU He aJILOMHOCHI) KOYKa MOKPLIBaeTcs 3arapoM OJsarojapsa HaKoI-
JIEHWIO B HeH rpaHyJ IMrMeHTa MeJlaHHuHAa.

Takum obpasom, Ha JeiicTBHE ONPEIeJIeHHOro (haKTOpa BHEIIHel
cpebl KajKAbIid BUJI OPTAHU3MOB pearupyer cnenu@rudecKn U peax-
A (U3MeHeHHe NIpU3HAaKa) OKa3bIBaeTcs CXOAHOH y Bcex ocobeit
JaHHOTO BHA.

BMmecTe ¢ TeM M3MEHYMBOCTH NMPU3HAKA MOJA BIUAHHUEM YCJIOBHMA
BHeIIIHe# cpelbl He OecripenenbHa. CTeneHs BaApbUPOBAHUSA IIPU3HA-
Ka, WIN, IPYTUMH CJIOBaMH, IIPe/ie/Ibl U3MeHYHBOCTH, HA3bIBAIOT HOP-
mott peakyuu. lllupora HOpMEI peakuu 00yCI0BI€HA NeHOTHIIOM H
3aBUCHUT OT 3HAUEHUA NPHU3HAKA B )KU3HEIesATEIbHOCTH OpraHuama.

Puc. 110. BoaaHoit opex nnasaiowmia.
O6wwwmin Bua pacTeHuns. Beepxy nokasaHbl
HaNBOAHLIE INCTBLS, HA HUXHEN YacTh
cTebna — noaBogHLle

202
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Yakas HOpMa peaKIiuH CBOMCTBEHHA TAKHUM BaXHBIM IIpH3HaKam,
KaK pa3Mephl ceplia UM roJIOBHOTo Mo3ra. B 1o ke Bpemsa Konuue-
CTBO KUpa B OpraHu3Me M3MeHfeTCH B IIMPOKUX npenenax. Mamo
BapbUpPYyeT CTPOEHUE [[BeTKA Y PACTEHU M, ONTBLIAEMbBIX HACEKOMBIMH,
3aTO OYEHb M3MEHUYMBEI Pa3Mepsl JINCTheB. 3HAHNE HOPMbI DeaKIiuu
OpraHu3mMa, npeiesioB ero MoAuMUKAIMOHHON H3MEHYHBOCTH UMeeT
GonpIIOE 3HAYEHHE B CEJeKIIHOHHON NPaKTUKe IPUA « KOHCTPYHUPOBa-
HHH» HOBBIX (pOpM pacTeHHi, KMBOTHBIX ¥ MUKDOOPTAHU3MOB, I10-
JIEBHBIX YeJIOBEKY. 0006EHHO BaXXHO 9TO OJiA IIPAaKTHKH CEeJILCKOIo
X03AHMCTBA, I1eJ1b KOTOPO! — IIOBBIIIeHHE IPOAYKTHBHOCTH PACTeHH I
H JXHBOTHBIX IIYyTeM He TOJIBKO BHeJIPDEHHHA HOBBIX CeJIEKIITMOHHBLIX
(popM — mopox U COPTOB, HO ¥ MAKCHUMAJILHOI'O UCIOJIL30BAHUSA BO3-
MOKHOCTEH yKe CYIIeCTBYIOIIUX IIOPOJ U COPTOB. 3HAHUE 3aKOHO-
MepHOCTel MOAU(PUKAITMOHHON M3MEHUYUBOCTH HEOOXONUMO U B Me-
IUIAHE [JIA MOJJePaHUS U PasBUTHA YEJIOBEYECKOI'0 OpraHuama
B IIpejielaX HOPMBI PeaKIMH.

Taxum ob6pasoM, peHOTHUITNYECKAA UBMEHUNBOCTL XapaKkTepuayeT-
cAd CJEAYIOIIMMH OCHOBHBIMH cBoHcTBaMu: 1) HeHacenyeMocCTh;
2) rpynmnoBoii XxapakTep U3MeHeHHil; 3) 3aBUCUMOCTh H3MEHEeHH I OT
JIeUCTBUSA ONpeie;IeHHOro (pakTopa cpeiabl; 4) o0ycIOBIEHHOCTD Ipe-
JeJiOB HBMEeHYHBOCTH I'eHOTHIIOM, T. €. IIPDH O,IIHHHRDBOﬁ HalmpaBJieH-
HOCTH U3MEeHEeHHH CTeleHb UX BEIDAXEeHHOCTH ¥ Pa3HBIX OPraiHu3MoOB
pasiuyHa.

9 | Bonpocskl ANns NOBTOPEHWA U 3a4aHus

1. Kak cpefa snusaeT Ha nposieneHne npuanaka? lNpueeaute npumMepsbt.

2. JokaxuTe Ha npuMepax HeHacneayemocTe N3MEHEHUIA NPU3HAKA, BbI3BBAHHBLIX
O0EeNCTBUEM YCNOBWIA BHELLHEW cpeabl.

3. 410 Takoe Hopma peakuun? OT 4ero 3aBUCUT ee LnpoTa?

4. MNepeyncnure ceoincTea GEHOTUNNYECKON N3MEHYUBOCTU.

o | Mopymante

MpuBeauTe NpUMEpPbl U3BECTHbLIX BaM U3 XU3HW NPUOBPETeHHbIX NPU3HAKOoB.
Ob6bACHUTE, NOYEMY OHW HE HACNEeLyIoTCH.

b ] l PaGoTa c kKOMNbIOTEPOM

O6patuTecs K AUCKY. V3yynTe marepuan ypoka v BeiNONHUTE NPeasiokeHHbIe
3apaHns.
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[Tnasa

i
\1 6 Cenexkuus pacTeHuil, XXNBOTHbIX
“ MUKPOOPraHu3mos

B nponecce craHOBIeHK A UeIOBEKa KaK BUAa eMy IPHIILIOCH
HEe TOJIBKO 3AaIUINATLCA OT IUKUX 3Bepeill, ycTpauBars yoe-
JKUINA U T. 1., HO 1 obecrieunBaTh ceba nuieit. [louck cwe-
JIOOHBIX pACTEHUM U OX0TAa — HEe 0UYeHb HaJlesKHbIe UCTOUHU-
KUY IUIIHA, A TOJO 6BLJ MOCTOAHHBIM CIIYTHHKOM II€PBOOBIT-
HBIX JII0Jei. EcTecTBeHHBIM 0TOOD HA MHTEJJIEKT U PA3BUTHE
o0HIecTBEHHBIX OTHOIIIEHUH B II€PBOOBITHOM JIIOJICKOM CTaje
npusBeau K (GJOpMUPOBAHUIO JJIs YeJIOBEKa MCKYCCTBEHHON
cpenbl OOMTAHNSA, YMEHbIIAIIEH ero 3aBUCUMOCTD OT IIpH-
POAHEBIX yciaoBuil. IIpu aTOM OfHUM U3 KPYIIHEHIITNX JOCTH-
YKEeHUH CTAJIO CO3JaHte ITIOCTOAHHOIO HCTOUHHKA IPOLYKTOB
IUTAHUA IIYTEM OOOMAIIHNBAHUA JTUKHX XXUBOTHBIX U BO3-
JIeJIIBAHUSI PACTEHUH.

BriBegerue pasHooOpa3HBIX IIOPOJ KHUBOTHBIX U CODPTOB
pacTeHUU CTAJIO BO3MOMKHBIM OJjarogapsd CyIIeCTBOBAHUIO
V INKHUX BUAOB KOMOMHATHBHON HAC/IEeICTBEHHON U3MEeHYH-
BOCTU KaK peayJjbTaTa TOJOBOTO PA3MHOXKEHHWA, a TaKiKe
WCKYCCTBEHHOMY OTOODPY, IPUMEHIEeMOMY uesoBeKkoM. Hlu-
BOTHBIE U PACTEHUS, BbIBEJIEHHBIE YeJIOBEKOM, PE3KO OTJIN-
YaIOTCA OT CBOUX AUKHUX IPEAKOB 110 IEeJOMY PALY KadyecTs.
V KyJIbTYpPHBIX (JOPM CUJIBHO Pa3BUTHI OT/AEJbHBIE IPU3HA-
KM, HEHYKHBIe MJIM Ja’ke BpelHble AJIS CYIIeCTBOBAHUA B
€CTEeCTBEHHBIX YCJIOBUAX, HO IOJIE3HBIE A dYeaoBeka. Ha-
IIpUMepP, CIOCOOHOCTH HEKOTOPHIX mmopoja Kyp Hectu 300 u
OoJiee AUIL B TOJ IXIIIeHA OMOJIOTMYECKOT'0 CMbBICHIA, IIOCKOJIb"
KV TaKoe KOJHUYeCTBO SAWIl KYPHIla He MOYKEeT HACHKHUBATE.
MosKHO IPHUBECTH MHOMKECTBO IIOJ00HBIX IPUMEPOB, OTHO-
CAIIUXCSA HE TOJBKO K XO3AHCTBEHHO IIOJIE3HBIM IIPHU3HA-
KaM, HO ¥ K JeKOPATUBHEIM — ¥ royiybeit, 60HUIOBBIX TIETY-
X0B, HEKOTOPBIX IIOPOJ cO0aK U KOIIEeK.

Pasmepb! 1 TPOAYKTUBHOCTH KYJIbTYPHBIX PACTEHUI BbI-
1I1e, YeM Y POACTBEHHBIX JUKHUX BUAOB, HO BMECTe C TeEM OHH
JIUIIEHBI CPEJCTB 3alUTHI OT HEeOJAarONMPUATHBIX YCJIOBUI
OKDPYIKaUIel cpelbl U OT IOELaHUA: TOPbKUX HUJIW AJ0BHU-
TBIX BEIeCTB, IIIUIIOB, KOJHUEK.
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s 6oJiee MOJHOTO YAOBIETBOPEHUA ITAIEBBIX ¥ TeXHU-
YeCcKHX NOTPe0HOCTEH YeJloBeKa CO3JAal0TCA BCe HOBBIE COP-
Ta pacTeHWH M IOPOJbl YKUBOTHBIX C 3apaHee 3aJaHHLIMH
cBoiicTBamMu. PaszpaboTka Teopuy U METOJOB CO3MaHUA U CO-
BEPIIIEHCTBOBAHUSA II0POJ] JKUBOTHBIX M COPTOB paCTeHUA
IpeficTaBIdgeT npeaMer ocoboit HayKu — cejekiuu., Celex-
IIMOHEPHI UCCIeAVIOT chneljuUuUyecKue 3aKOHOMEPHOCTH
9BOJIIOIIHHM JOMAIIITHUX HHUBOTHBIX M BO3/le/IbIBaeMbIX pacTe-
HUH, IPOUCXOAAIIEH IO HANPABJIAKIIUM BIUAHUEM YeJio-
BeKAa.

43. UeHnTpbl MHOrooGpasus
M NPOUCXOXAEHUS KYNbTYPHbIX pAaCTEeHUiA

Benomuure!

¢ Tukopacmywue 3rarxu ® KynomypHote saarxu ® Cenexuyus
¢ 'enoghonod

l'enodon cymiecTBYOIIIUX IOPOJ JKUBOTHBIX WUJIM COPTOB PACTEHHUII,
eCTeCTBEHHO, Oe/iHee 110 CpaBHEHHIO C TeHO(OHIO0M UCXOJHBIX JUKNX
BUI0B. Mesxly TeM ycnex ceJeKIIMOHHOU paboThl 3aBUCHUT I'NIABHBIM
00pasoM OT reHeTHYeCKOro pasHoobpasus UCXOMHOUM I'PYIIIILI pacTe-
HUU UJIM KUBOTHBIX. IloaTOMY P BBIBEIEHUM HOBBIX COPTOB pacTre-
HUH! ¥ IOPOJ JKMBOTHBIX OYE€Hb Ba’sKHbI IOMCKHU U BbISIBJIEHUE I10JI€3-
HBIX IPU3HAKOB Y AUKUX (hopM. C 11eJ1b10 N3yUYeHU ST MHOrooOpasus u
reorpapmU4eCcKOT0 pacIpoCcTpaHeHUA KYIbTYPHBIX PACTeHUH BBIIAO-
IMUICA PYCCKUH TreHeTUK | cenexknuonep H. Y. Basuiios B 1920—
1940 rr. oprasm3oBaJl MHOTOYMCJIEHHBIE 3KCIIeAUIINN KaK HA Teppu-
TOPMM Hallleil CTpaHbl, TAK W BO MHOTHWEe 3apy0esXHbIe cTpaHbl. Bo
BpeMs# DTUX dKCHEAUIMI OBLIM U3YyYeHbBI MUPOBBIE PACTUTEIbHBIE Pe-
Ccypchl ¥ coOpaH OrPOMHBIM CEMEHHOW MaTepuali, KOTOPBIM B JIajib-
HeUIleM UCII0Jb30BANH AJis ceJieKInoHHo# padorel. H. V. Basuios
caesian BaykHbIe 0000IIEHUA, MOCTYIKUBININE KPYIHBIM BKJIAJIOM B
TEOPUIO CeJIEKIIUN ; OH BBIJIEJIUJI CEMb IIEHTPOB IIPOUCXOKICHUA KYJIh-
TYPHBIX PACTEHU, U3 KOTOPBLIX OHU PACCEJUJIHUCH 10 BCEMY MHUDY.
Jro IOxHOasuaTCcKUil TpormuyecKuil eHTp — poauna 50% KyabTyp-
HBIX pacTeHH#, BocTouHOa3WMAaTCKHUil, U3 KOTOPOTO pAaCCEeMJINCH
no mupy 20% KyJabTypHBIX pacrenuii, FOro-3anagHoasmaTcKui
(14% KyABTYPHBIX PACTEHUH, B TOM YHCJIE IIIIIEHUAILA, POKE, 0000BBIE
u 1p.), Cpepgusemuomopckuit (11% KyJIbTYPHBIX PACTEHH, B TOM
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qpeJe Kanycera, caxapHasi CBeKJia, yeueBuna), AGHCCHHCKHAN — po-
AnHa suMeHss, 6aHAHOB, KoeHHOTO AepeBa u aAp., IleHTpansHoamMe-
PUKAHCKHWIA, OTKY/A NOILIN KYKYpYy3a, XJOIMOK, ThIKBa, Tabak, 1, Ha-
KoHell, IOkHOaMepUKaHCKUI — pojnHa KapTodensa, aHaHaca | ap.
(BriocneicTBMM YHCJIO EHTPOR OBLJIO YBEJIMYEHO 710 JIBeHAIIaTH. )

Hceropus BaBHJIOBCKOM KOJIJIEKIIHHM BKJIIOYAeT U ApaMaTU4ecKue
crparuibl. B 1940 r. ee co3naTens ObLJI apecTOBAH II0 JIOMKHOMY OOBH-
HeHUo 1 B 1943 r. morud oT UCTOIIEHUA B capaToBCKO# TIopbMme. Kou-
JIeKIUA XpaHujIachk BO Bcecol3HOM MHCTHUTYTE PACTEHHMEBOJICTBA B
Jlernurpame. Bo Bpems (amucTcKoi 0JI0KaAbl ropoja COTPYAHUKH
MHCTUTYTA, TOJIOIABIINE BMECTe CO BCEMHU JIEHUHTPAAIaMHK, CYMeJIn
COXPAHUTH BCIO KOJIJIEKIIUIO 10 TIOCJIeHEr0 3ePHBIMIKA.

Pabora mo co3januio CeMEeHHBIX KOJIJIEKITUHA COPTOB KYJIbBTYPHBIX
pPacTeHUN M UX JUKOPACTYIIUX IIPEJAKOB, HAYAJI0 KOTOPOU ITOJOMKUII
H. . BaBuyioB, Ipojo/yKaeTcsa U B HACTOAIIee BpeMs. B Hameit cTpa-
He 57a KoJUIeKIusA BrJoyaeTr bosiee 320 Tric. 00pas3iiosB, OTHOCAIIAX-
ca k 1041 Buay pacrenmii. Coga BXOAAT AUKHUE BHUJbI, COPOAUYH
KYJILTYPHBIX PACTEHMI, cTaphIe MECTHEIE COPTa, BCe Jydlliee U HOBOE,
4TO CO3JIaHO 3a Iocje/Hee BPeMsl VCHUJIHSAMHA CeJeKIIMOHEePOB BCeX
ctpad mupa. U3 muposoro resodoH/1a yueHble OTOMPAIOT reHeThu4de-
CKHEe MCTOUHHUKHM X03AUCTBEHHO IIeHHbIX MPU3HAKOB: YPOKANHOCTH,
CKOPOCIIEJIOCTH, YCTOHUYMBOCTH K 00J1€3HAM U BpeJUTEJISAM, 3aCyX0yc-
TOWYMBOCTH, YCTOMUYMBOCTH K ToJieranuio u ap. CoBpeMeHHBIE TeHe-
THUYECKHEe MeTO/bI IAI0T BOBMOKHOCTH I0OMBATHLCA B CeJIEKIIUU pacTe-
HHUiIl OYeHb KPYIHBIX ycnexoB. Tak, MCHOJIb30BaHNE II€HHBIX T€HOB
IMKOro 3(pHUOIICKOro SYMEHs MO3BOJIMJIO CO3JaTh BBIAAIOIIUIICA 1O
IIPOAYKTUBHOCTH COPT ApoBoro sumena Oxecckuii-100.

9 I Bonpocbl 4ns NOBTOPEHUA U 3agaHua

1. Yem 0TIMHATCS OAOMALUHEHHBIE XUBOTHbLIE U KYNBTYPHbLIE PAacTeHUs OT Ou-
KnX?

2. Yro cnyxuT NpeaMeToM cenekumn?

3. Kakoe 3HavyeHue Ans Cenekumm MMeeT 3HaHWe LEHTPOB NPOUCXOXAEHNS Ky ib-
TYPHBIX pacteHnin?

4, Kakve UeHTPbI NPOUCXOXOAEHWUS KYNLTYPHbLIX PACTEHUIA BAM U3BECTHbI?

o ‘ Mopnymaiirte

1. MNovyemy 0A0MALIHUBAHUE OUKUX XUBOTHbBIX U BO3AE/LIBAHUE KY/IBTYPHBLIX pac-
TEHWIA CTAN0 NOBOPOTHbLIM NMYHKTOM B PasBuTun Yenosevectsa?
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2. Mouyemy ans ycrnewHon cenekumoHHon paboTel HeoBxoaMMO 3HaTL Buonornde-
CKME CBOWCTBA UCXOAHLIX OUKUX BUAOB?

9 l PaGoTa c KOMNbIOTEPOM

Obparutecsb Kk gUcky. M3ydute marepuan ypoka v BbiNOMHUTE NPeaNoXeHHbIe
3apaHns.

44. MeToabl cenekumm pacTeHuin 1 XXUBOTHBIX

Bcnomuure!

e [Topoda ® Copm ® I'enoghord ® I'omo3uzommubsLe opzaHu3mbl
e [Toaunnoudwt

OcHoOBHaA 3ajjaya CeJIeKIIUH — CO3/IaHKue BBICOKOIIPOAYKTHBHBIX I10-
POJ JKMBOTHBIX, COPTOB PACTEHHUIl M IMITAMMOB MHKPOOPTraHM3MOB,
HAUJYYIIUM 00pasoM yAOBJIETBOPSAIONINX ITUIIEBbIE, 3CTETHUECKUE
U TeXHUYECKHe MOTPeOHOCTH YeI0BeKa.

Iopodoit u copmom (vucmoit JuHUell) HA3BIBAIOT UCKYCCTBEHHO
CO3JJaHHYIO YEJIOBEKOM TIONYJAINNI0O OPraHu3MOB, KOTOpas XapakTre-
puayercd cuernupuiIecKkuM reEoGOHIOM, HacJeICTBEHHO 3aKPeIlIeH-
HBIMH MOp(osorniecKuMHU 1 (hU3MOJOTHUYECKMMHU IIPU3HAKAMM, OII-
pelesleHHBIM YPOBHEM M XapaKTepOM HNPOAYKTUBHOCTH.

Kaskmoit mopojie uam copTy CBOMCTBEHHA ONpeieJiIeHHAasi HopMa pe-
akmuu. Tax, Kypbl MOPOALI 6eJIBIN JIETTOPH OTJINYAaIOTCH BHICOKOI sii-
IIEHOCKOCTHIO. IIpu yoydimenuu yeaoBHUil cogep:KaHua 1 KOPMJIeHU A
ARIEHOCKOCTh KYP IMOBLIIIIAETCH, 4 Macca UX NPaKTHUYECKH He MeHs-
ercd. PeHOTHII (B TOM YHCJe IPOAYKTHBHOCTH) HanboJiee MOJIHO IIpo-
SAIBJIAETCSHA JIMIIB IPH ONIPeieJIEHHBIX YCIOBHUAX, MO3TOMY AJISA KaKI0-
ro paiioHa ¢ TeMH MJIM MHBIMH KJIMMaTHYECKUMH YCIOBUSAMH, arpo-
TeXHUYECKUMHU IIpUEeMaMHu ¥ T. J. HeOOXOAMMO MMETh CBOM COpPTa
U IOPOJEBI.

Bce aTu haKkTOPHI HEOOX0/IUMO YUATHIBATE IPA HHTEHCUBHOM CEJIh-
CKOXO03AHCTBEHHOM IIPOU3BOJCTBE, I1eJIb KOTOPOro — MaKCHMAaJIbHOe
IIPOM3BOJICTBO MPOAYKTOB IMUTAHUA NPH MHUHHMMAJbHBIX 3aTpaTrax
CpeJCcTB Ha efUHULY IpoayKiuun. UHTeHCH(pUKALIMA CEIBCKOTO X0~
3AMCTBa cTajla aKTyaJIbHOM 3aJlauyell HAlllero BpeMeHHU B CBS3HU C OCT-
poii HeXBATKOH NPOAYKTOB NMTAHUA B HEKOTOPBLIX PErMoHaX MHpA.
OcobernHO GosrbmiOe 3HaYeHHe uMeeT Aedunur Oenka, 6€3 KOTOPOTO
HEBO3MOJKHO HOpMaJIbHOe pa3BuTue. Pemaercsa sTa npobjiema pasHbl-
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Puc. 111. lNony4eHHbiA B pe3ynstaTte
CEeNneKkuMoHHOM paboTbl HU3koCcTEDENL-
HbIA COPT NWEHWLIbI C YNYYLLIEHHbBIM
Ka4ecTBOM KNeikoBUHEI (Cnpasa)

M UCXOAHBIN COPT (cneea)

MH crocofaMM, BKJIOYAIOIIAME COBEPIIEHCTBOBAHUE arpOTeXHUKH,
11oA00P MOPOJ KUBOTHBIX U COPTOB KYJILTYPHBIX pacTeHuii, Haubosee
NPOAYKTHBHLIX B JaHHBIX YCJIOBHAX, IIPOU3BOJACTBO JAJIA *KUBOTHBIX
KOPMOBOro Gesika U3 HeTpagUIITHOHHBIX UCTOYHMKOB U T. A. K uucay
TAKHUX CIIOCOOOB OTHOCUTCS U IIMPOKOE UCIIOJIB30BaAHME COBPEMEeHHBIX
METO/I0B CeJIeKI[HH.

Or6op n rubpuausamusa. OCHOBHBIMHU METOJIaMHY CEJIEKIIAU SBJISIOT-
cs oTOop u rubpuausanud. B pacTeHNeBOICTBE 10 OTHOIIIEHUIO K TIepe-
KPECTHOOIBLIAIOIIMMCA PACTEHUAM HEPEAKO NPUMEHSIOT MACCOBbLIL
omo6op. Ilpu Takom or6ope B moceBe COXPAHAIOT TOJBKO PACTEHUS C
HYXKHBIMH KadyecTBaMu. [Ipu moBTOpHOM IHOCEBe CHOBA 0TOMpPAaIOT pac-
TEHUdA ¢ onpejieleHHBIMU npusHakamu. Taxk ObL1M BhIBeeHBI COPTA
p:ku (Hanpumep, copt Barka). Copr, monydaemsbiii 3TUM criocobom, re-
HETHYEeCKH HeOJHOPOIeH, 1 0TOOD BpeMs OT BpeMeHH IPHUXOIUTCS 110
BTOPATH. M HOuBudyaavHblii omoOop CBOANUTCA K BBIJIEJIGHUIO OTEJIb-
HBIX 0cOo0ell ¥ MOJIYUIeHHIO OT HUX IoToMcTBa. UHANBUAYVAILHBIN OT-
0Op NPHUBOAUT K MOJYUYEHHUIO YUCTOH JIUHUU — T'PYIIBI TeHeTHYEeCKH
OJTHOPOJHBIX (rOMO3HUTOTHBIX) opraHuamoB. [lyrem orbopa Ob1IH BBI-
Be/IeHbI MHOTHE LIeHHBIE COPTa KYJIbTYPHBIX pacTrenuii (puc. 111).

Jns BHeceHU S B reHO(MOH CO3aBAEMOI0 COPTA PACTEHHH MJIH 110~
POJIBLI 3KMBOTHBIX IIEHHBIX T€HOB U IMOJIYUYEHHUS ONITHMAJIBHBIX KOMOU-
HAIlMil NIPU3HAKOB NIPUMEHSAIOT THOPHUAU3AIMIO C MOCJIEAYIONIUM OT-
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fopom. Tax, HEKHI COPT IIIEHUIIBI MOXKET UMeTh IPOYHbINA cTebesnb
HOBITh YCTOMYHBAIM K IIOJIEraHUIO, HO B TO K€ BPEMs ero Jerko nopa-
®aeT pskaBuMHA. [[pyroi ke copr, ¢ TOHKOH M craboil COJIOMUHOM,
YCTOHYMB K pyKkaBumHe. IIpHu CKpeIuBaHUH 3TUX ABYX INIIIEHHI] B 10~
ToMcTBe OOHADPYIKUBAIOTCA pas3iudYHbie KOMOMHAIIMK, B TOM YHUCJIEe
Y YaCTH pacTeHWi COYeTal0TCA INPU3HAKH yCTOMYMBOCTH K IIOJIera-
HUIO ¥ K prkaBuuHe. Taxue rubpuibl OTOMPAIOT M MCIIOJIB3YIOT JIJIs
nocesa.

B »XMBOTHOBOJACTBE HM3-3a MaJIOr0 YHCJA IIOTOMKOB IIMPOKO HC-
NOAB3YIOT MHAWBUAYAJIBHBINA OTOOD € TIIATEJbHBIM Y4€TOM X03AMCT-
BEHHO ITOJIE3HBIX NPU3HAKOB M IHOPUAM3ANUAI0. ¥ CeJbCKOX03AMCT-
BEHHBIX JKUBOTHBIX IPOBOAAT MM OJH3KOPOJACTBEHHOE CKpeIuBa-
HHe IJIA TepeBofa OOJBIIMHCTBA I'€HOB IIOPOJABLI B I'OMO3UI'OTHOE
COCTOAHME, UJIM HEPOJACTBEHHOE CKPeIUBaHNe MeXK 1y OPOoiaMy NN
puamu. HepoicTBeHHOe CKpelIuBaHNe UMeeT 1[eJ1bI0 KOMOMHAI U0
HECKOJIBKHMX TMOJIE3HBIX NPU3HaKoB. Takoe cKpeniuBaHue IPH NocJe-
AVIOIIEM CTPOTOM OTOOpEe MPHUBOAHAT K VJIVUIIEHUIO CBOMCTB IMTOPOIBI
(puc. 112).

Puc. 112. Otbop no nones-
HbIM 18 YenoBeka NpuaHakam
NPUBOAWT K U3MEHEHWIO
WCXOOHOTO AVKOro BUAA.
Beepxy cnpasa — avkuia
kabaH, cnesa u BHU3Y —
4YUCTONOPOAHbIN
ofoMalUHeHHbIN Bopos
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Puc. 113. letepo3nc no NnpoayKTUBHOC-

™ rubpuaa (B UeHTPE), NONY4EHHOro OT Puc. 114. Cemena pxu: A — gunnowna-
CKPELUMBAHWA OBYX PA3NYHbLIX IMHWIA HbIlA copT (2n = 14); B — TeTpannouaH.ii
KyKypy3bl (PRAOM) (4n=28)

IIpu ckpemuBanuy PasHBIX IOPOJ YKUBOTHBIX HJIK COPTOB pacre-
HHUH, a TaKKe IPU MEeKXBUJOBBIX CKPEIIUBAHUAX I'MOPHUIBLI TIEPBOT0
IIOKOJIEHUA OTJINYAIOTCA IIOBBIIIIEHHOM KHU3HEeCIIOCOOHOCTRIO ¥ MOIII-
HbIM pasButueM (puc. 113). 1o ABjIeHNe, TTOJYUHUBIIIEE HA3BAHUE 2€-
mepo3suca, U 2ubpudroil cunbl, OOBACHAECTCS IEPEX0J0M MHOI'HX
TeHOB B I'eTePO3UTOTHOE COCTOSIHHE U B3aNMOAeHCTBIEeM OJIaronpusT-
HBIX JOMHHAHTHBIX '€HOB.

OnHO M3 BHIAAIOIIUXCA AOCTHIKEHUII COBPEMEHHOU CeIeKIuU —
paspaboTka crnocob0B IIPeoIoIeHu A OeCILIOANA MeKBUIOBLIX I'HOPH-
JoB. BriepBuIe 3T0 yZaioch OCYIIEeCTBUTH B HaYayie XX B. COBETCKOMY
regetTury I'. JI. KapneueHKO Ipy CKPelIUBAHUY PEABKHU U KAIlyCTHI.
ITO BHOBH CO3JaHHOE UEJIOBEKOM pacTeHue He ObLIO MOXOKe HU Ha
penbKy, HA Ha KanycTy. CTPYyUYKH ero coCTOANM U3 JBYX IIOJIOBUHOK,
M3 KOTOPBIX OJHA HAIIOMHMHAJIA CTPYYOK KaIyCThl, APyras — pelib-
KH.

BrocneneTBuH y1aa0Ch IOJYYUTE THOPH/I IIIIIEHUIIEI ¢ ITbIpeem. Ha
OCHOBe 3TOTr0 ruOpuAa ObLJI BBIBEIeH HOBLII COPT NIIeHUIBI — 3€PHO-
KOPMOBO#, KOTOPBIN 3a TpU yKoca B ce30H gaer no 300—450 11/ra
3eqeHON macchl. MeTtomaMu OTAAIEHHOW TMOPHUAM3AIUHN HOJIYUYEeHa
TaKJKe HOBafd 3epHOBaA U KOPMOBadA KyJIbTypa — I'HOPHJ HIIeHHUIH
C POIKBIO. OTOT rmOpUJ, Ha3BAHHBIA MpumukaJe, yIa4HO coYeTaer
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HHBIE IPU3HAKH IIIIIEeHUIIbI U PIKH, faBasd O0JbllIne ypoyKau 3epHa
H3eJIEHOI MacChl C BHICOKMMH T TATEIbHBIMY KaYeCTBaAMHU.

- Hepeaxo B pacTeHMEBOJCTBE IIOJYYalOT U NOJUNJOUOHbLE pac-
menus, oTauyalommuecs 6oee KPyNHBIMA pasMepamMu, BEICOKOH ypo-
JRafHOCTEI0O M OOJlee aKTUBHBIM CHHTE30M OPraHWYeCKUX BellecTB
(puc. 114). IlIupoko pacnpocTpaHeHsbl IOJUILJIOU/HbIE COPTa KJeBepa,
(AXapHOIT CBEKJIbI, TYPHeIICca, PIKU, IPEUNXH, MACTUUHBIX PACTEHUA.

o | Bonpocsl Ans NOBTOpPpEeHUs U 3agaHuns

1. Y10 Ha3biBAOT NOPOAOIA; COPTOM?

2. Kakve OCHOBHbIE METOAbl Cenekumu Bol 3HaeTe?

3. Y1o Takoe MaccoBbil 0THOP; MHAMBMAYANEHBIA 0TBOP?

4, C kakoii Lenbio B CenekumoHHoi paboTe Npon3BoamTCa ckpelunBaHme?

5. Kakue mexBuaoBbie rubpuabl BaM N3BECTHbLI?

6. Kakvumm ocobeHHOCTAMK OTNNYAKTCA NONMUNIOWAHLIE COPTa KYNbTYPHbIX pac-
TEHWIA?

7. Yem oTnMyalTCa METoabl OAOMAaLLUHWBAHWA, NMPUMEHSBLUMECS NEePBOOLITHLIM
4YeNOBEKOM, OT COBPEMEHHbLIX?

o I NMopymante

MNMoyemy B CENEKLNU PACTEHUIA U XKUBOTHLIX NPUMEHSRAIOT PasHble MeToab!?

9 l Pa6GoTa c koMnbiOTEPOM

O6parutech K AUCKy. MayunTe marepuan ypoka 1 BbINONHWUTE NPenoXeHHble
3apaHus.

4.5 . Cenekums MUKPOOPraHU3MOB

| BcnomruTte!

® [Ipoxapuomut ® Apxebaxmepuu ® dybaxmepuu ® Bumamunbot
¢ Hezamenumore amunoxucaiomst ® Humepgepon ® Hucyaun

MHRpOOpI‘&HH&iMH MHTEHCHUBHO UCIIOJIB3VIOTCA B cCaMbIX pasHooOpas-
HbBIX TEXHOJIOTHYECKHUX IIpolleccax. HDOIIYKTH JKH3HeNeATeJIbHOCTH
NIPOKapHOT M OJHOKJIETOYHBIX 3VKaApHOT C Ka¥AbIM I'OIOM BCe 1IIHpe
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Puc. 115. Ha rpaduke nokazaHo OTHOCKTENb-

HOE yBeNnu4eHue NPpoAYKTMBHOCTU LLUITAMMOB
MWUKPOOPraHW3MOB, BbIBEAEHHbLIX YENOBEKOM,

MO CPaBHEHWMIO C MCXOLAHBIMU AMKUMI hopmMamu.

JNesbiid cTONBUMK — NPOAYKTUBHOCTb AWMKOr0

LWTaMma, NPasblil — BLIBEAEHHOIO YEN0BEKOM.

1 — neHuuMnNVH, 2 — CTPENTOMMLMH,

3 — xNopTEeTPaUMKINH, 4 — 3PUTPOMULIMH, f
5 — anbbomuumH, 6 — oneaHaoOMULIMH |

IIPUMEHAIOT B Pa3HbIX OTPACIAAX HAPOJAHOTO X03sMCTBa, I'/ile HCIO0Jb-
ayercs (hpepMeHTATHUBHAA AEeATEJIbHOCTh ATUX OPraHU3MOB (B OCHOB-
HOM I'pubOB 1 DaxkTepuil): B xJie0omeueHnn, MTHBOBAPEHNUN, BUHOE-
JINU, IIPUTOTOBJIEHUN MHOI'MX MOJIOYHBIX IIPOAYKTOB. B cBA3H ¢ aTHUM
pasBuUBaeTCA NPOMBIIJIEHHAA MUKPOOMOJIOrusA ¥ BeJJeTCs HHTeHCUB-
Haf CeJIeKIIUA HOBBIX IITAMMOB MUKPOOPraHU3MOB C MOBBIILIEHHOM
IIPOAYKTUBHOCTHIO BEIIECTB, HEOOXOAUMBIX YeaoBeKy. Takue mram-
Mbl UMeIOT 00JIBIIIOe 3HAUYEHHE JJIs IPOU3BOACTBAa KOPMOBOTO Delka,
(hpepMEeHTHBIX 1 BATAMHMHHBIX IIpeNiapaToB, aHTUHOMOTUKOB (puc. 115),
HCIIOJIB3YEeMbIX B IUIIeBOH IPOMBIILIEHHOCTH, MEAUIINHE, YKUBOTHO"
BoAcTBe. HanpumMep, MUKPOOPTraHU3Mbl IPAMEHSAIOT JJI5 OJIYIEHHS
BuTaMuHoB B,, B,,. JIpoxikeBsle rpudsl, pacTyliue Ha I'UAPOJINA3a-
Tax JpeBeCHHBI UJIM 3a c4yeT norpebiieHnA napaduHOB, CJIYKAT HC-
TOYHHUKOM KOpMOBOro denka. B npox:kax cogepxkures no 60% 0oen-
KOB. [IpumeHeHUe 3TUX BBICOKODEJIKOBBIX KOHIIEHTPATOB I103BOJISAET
JOTOJHHATEJIBHO HOJyYaTs 40 1 MJuiH T Msca B roj. Bayxuoe sHaueHue
B HAPOJHOM X03AHCTBE UMeeT IPOHU3BOJCTBO He3aMEeHUMbIX aMUHO"
KHCJIOT ¢ IOMOIIBI0 MUKPOOPranmn3MoB. HegocraTok B niuime aTux co-
eIMHEeHUH Pe3KO TOPMO3HUT PocT. B TpajMIIHOHHBIX /s YKMBOTHBIX
KOpMaxX He3aMeHMMbIX aMHHOKHCJIOT MAJIO, ¥ AJIA HOPMAaJbHOI0 A~
TAHUA CKOTA HPHUXOAUTCH YVBEJIHUYWBATH pamuonsl. [lobaBneHue xe
1 T TM3WHA — AMUHOKHUCJIOTHI, MOJYYEHHON IIyTeM MUKPOOMOJIOTH-
YeCKOro CUHTe3a, — I03BOJAET COKOHOMHUTE IeCATKHN TOHH (ypaxa.
TexHONMOrHIO MOJNIyYEeHUSI HEOOXOAMMBIX YEJOBEKY IPOJAYKTOB H3
JKHUBBIX KJIETOK WJIM C MX IIOMOINBIO HA3LIBAIOT OUOMEeXHOJI0zuell.
BuorexHosorua pasBuBaeTcs ype3BbluyaiiHo ObBICTPO. 3a mociegHne
30 seT BO3BHUK psAJl COBEPIIEHHO HOBBIX ITPOM3BOJCTB, OCHOBAHHBIX
Ha MCIIOJIb30BAHUHM Pas3IMUYHBIX OaKkTepuil u rpubos.
Mugkpooprasusamsl «paboraioT» B MeTanypruu. O6sruHas TexXHO-
JIOTU A U3BJIEYEHUA METAJJIOB U3 Py He ITO3BOJIAET IIUPOKO UCIIONb
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Tb 6eJHBIE UK CJIOMKHBIE I10 COCTaBY PYABI: B pe3yJjbTaTe UX Iie-
POTKHM 00pas3yIOTCA OIPOMHBIE CKOILJIEHUA OTX0/I0B, B arMmocdepy
ACBIBAIOTCS ANOBUTHIE ra3bl. BHOTEXHOJIOIUA MeTaJLJIOB OCHOBA-
a crmocobHOCTH DAKTEePHIl OKMCIATE MAHEPAJILI ¥ IEPEeBOLUTE Me-
B pacTBOpUMELIe coeanHeHUA. [Ipy oKumcIeHUM DaKTEepUAMU
PUAHBIX MUHEPAJIOB O0JIBIINHCTBO IIBETHBIX METAJIJIOB U PEAKNX
eHTOB IIEPEXOUT B pacTBOp. Takum nyTeM, HaIpuMep, BO BCEM
e [I0JIY9ai0T COTHHM ThICAY TOHH MEJH B I'0Ji, IPUYEM CTOMMOCTS ee
3 paza HUKe, YeM IIPU A00bIYe TPAAUINOHHEIM yTeM. C momo-
faKTepuil U3 Pyl U3BJIEKAIOT YPaH, 30JI0TO U cepebdpo, yaard-
TaKYIO0 BPEJHYIO IIPUMeCh, KaK MBIIIbAK.

KPOOPTraHM3MbI CIIOCOOHBI IPU OJIArONPUATHBIX YCIOBUAX He-
SDLIBHO CHHTE3MPOBATH OeJIKM. YdYeHBle paspaboraim crocoObl
JIpeHnsi B GaKTepUAJbHYIO KJIETKY OIIpejleJIeHHBIX I'eHOB, B TOM
cjie TeHOB YesjoBeKa. Taxkue croco0bl MOJYYHWJIN HasBaHUE 2€H-
| uHMceHepuw. BakTepuanbHas KJeTKa CUHTE3UpyeT 0e0K, KO-
IDYEeMBI Yy KUM JJIA Hee I'eHOM, B OOJBIIUX KoauuecTBax. Tak
afoT ceituac uHTEepdEepoOHBI — OeIKH, NOAABIAAIOINNE pas-
HOJKEHWEe BUDPYCOB, U MHCYJIUH, PETYINPYIOINNN YPOBEHD I'TIIOKO3bI
KDPOBH.

l Bonpocsl gns noa-ropeung'uiaﬁ#?fiiil' _

F 1. Kakoe 3HayeHue Ong Hapo4HOro X038CTBa UMEET Cenekuns MUKPOoopraHms-
‘; MOB?
2. NpuBeguTe NpyUMepsbl NPOMBILLIEHHOTO NOMYYEHUS U UCNONB30BAHUA NPOAYK-
TOB XN3HEAEATENBHOCTU MUKPOOPraHU3MOB.
3. 4Yto Takoe BruoTexHonoruna?
4. Y70 Takoe reHHas MHxXeHepua?

o ' NMopymante

Kakune nepcnekTusbl OTKPbLIBAKOTCH Nepen 4enosevyecTBOM Npu UCNoNbL30BaHUN
MWKPOOPraHM3MOB B CEJIbCKOM XO3ANCTBE?

° [ Paf6oTa c KOMNbLIOTEPOM

OBpartuTechk K AWUCKY. MayduTe matepuan ypoka 1 BbiMOMHUTE NPeanoxXeHHble
3apaHus.
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B3zanMooTHOLLEeHUS
opraHu3ma u cpejabl.
OcHOBBI 3KONOruu

KuBOTHbIE M pacTeHus, rpubel 1 GakTepun

CYLWECTBYIOT He camu no cebe, HE3aBUCUMO

Apyr OoT Apyra, a B TECHOM B3aUMOAENCTBUUN —

BNUAIOT Ha NPOSIB/IEHUSA XN3HEAEATeNbHOCTH

OAHUX N CaMW 3aBUCAT OT APYruX OPraHU3MoB.
C MOMEeHTa CBOEero nosiBieHus, 0Kono

3,5 Mnppg net Hasapg, XuBble OpPraHu3Msl

CTa/M OKasblBaTb 3HAYUTENbHOE BNAUAHWE

Ha 3BOMIOLMIO 3EMHOI KOpbl 1 aTtMocdephl.
Okono 60 net Ha3ap BbAAIOLNIACH PYCCKNIA YHEHbIA akagemMunk

B. . BepHaackuin padpaboTan yyeHme o 6uochepe — obonoyke 3emnu,

HaceneHHom XumebiMn opraHuamamu. B. U. BepHapckuii BbiaBUN

reonoruyeckyio pPosb XUBbLIX OPraHU3MOB U NoKasas, 4To ux

AeaTenbHOCTb NpeacTasnaeT cobon BaxHenwunii paktop npeobpasoBaHus

MUHepanbHbIXx 06onoyek nnaHeTbl. OH Nucan: «Ha 3eMHOIN NOBEPXHOCTU

HET XMMWYECKOoM cunbl Bonee NOCTOSHHO AENCTBYIOLLIEN, a MO3TOMY

fonee MOryLECTBEHHON NO CBOUM KOHEYHbIM NOCNEACTBUSAM, YEM XUBbIE

OpraHu3mbl, B3siTble B Lenom». NpasunbHee NO3TOMy OnpeaensTb

buochepy kak 060n04ky 3emnu, KOTopas HaceneHa u npeobpasyercs

XMBBIMW OpPraHnM3mMmamun.




|rnaaa

‘1 7 Buocdepa, ee cTpykTypa n GyHKLUUU

B cocrase 6uocdephbl pa3anyaior:

— JcuBoe geuiecmeo, 00pa3soBaHHOE COBOKYIHOCTHIO Op-
raHu3MoB;

— OuozeHHoe sew,ecmaeo, KOTOpoe co3aeTcsa B Ipouecce
JKUBHEAEATEJTbHOCTH OpPraHusaMoB (rassl armocdeps, Ka-
MEHHBIH yroJib, He()Th, H3BECTHAKHT U AP.);

— KOCHOe 8eujecmeo, obpasywouieecsa 0e3 y4acTHA JKH-
BBIX OpPraHu3MoB (OCHOBHEIE IIOPOJABI, JaBa BYJIKAHOB, Me-
TEOPHUTHI);

— OUOKOCHOE Beu,ecmao, npeacTapiagoinee coboi odmui
pe3yJIbTaT }KU3HEeAeATeILHOCTH OPraHN3MOB M a0MOTreHHBIX
IIPOIeCCOB, HATIPHMED MOYBHI.

dBoaronus 6uocdepsl 00yCIOBIeHA TECHO B3BAUMOCBA3aH-
HBIMH MeXay coboil Tpema rpynnamMu ¢gaxtopos: 1) pas-
BHTHEM Halllell IJaHeThl KaK KOCMHYECKOro TeJjia U IpoTe-
KaOUIMMH B ee HeJIpaxX XUMHUYeCKHMHU I1peoOpa3oBaHUAMH,
2) 6uonmornuecKoi 3BOJIIOINEH 3KUBBIX OPraHu3MoB 1 3) pas-
BUTHEM dejioBeuecKoro obmiecrsa. Uayuenne 6mocdepsl, ee
CBOICTB U 3aKOHOMEDPHOCTEI PasBUTUA CTAHOBUTCHA aKTy-
anbHOM 3a7jadeill HAIllero BpeMeHH.

46. CrpykTypa 6uocoepsl

| Bcromuure!

¢ Buozennbvle anemenmst ®* Maxpoanemernmut ®* Muxpoaiemenmot
* Ceoiicmea 600vt

I'paauus: 6uocdeps! onpegensaoTes (PaKTOPaMu 36 MHOM CpeJbl, Ko-
TOpbIE JIEJIAI0T HEBO3MOYKHBIM CYIECTBOBAHUE JKHUBBIX OpPraHU3MOB
(puc. 116). BepxHssa rpaHuna NpoxXoaAUuT NpuMepHO Ha BeIcoTe 20 kM
OT ITOBEPXHOCTH IIJIAHEThl U OTIPaHWYEHA CJIoeM O30HAa, 3aJleprKuBa-
IOIIUM I'YOUTEJNBHYIO IJIf KUSHU KOPOTKOBOJHOBYIO YacTh yJIbTPA-
¢uoserosoro usnydeans Connna. Takum ob6pasoM, }KUBEIe OPTaHU3-
MbI MOT'YT CYILIECTBOBATH B Tponocdepe U HUKHUX CI0AX cTpaTocde-
pel. B ruapocdepe 3eMHOH KOpHI OPraHM3Mbl IIPOHHMKAIOT HA BCIO

216 Pazpen 5 / BaaumooTHOWEHWS Oprainama v cpeflbl. OCHOBLI 3KONOMMK



i,, 000 m
0 000 m

20000 m

10 000 m

2000 m
1000 m

100 m

20m

10m

-10m

-100m

-1000 m

-10 000 m

Puc. 116. PacnpocTpaHeHue opraHnamoB B buocdepe: 1 — yposeHb 030HOBOIO oS,
3a0epPXKUBaIOLLEro XeCcTKoe ynsTpadoneToBoe nanyyeHune, 2 — rpaHuua CHeros,

3 — nousa, 4 — X1BOTHbIE, ObUTaOLWMe B newepax, 5 — bakrepum B HepTaHbIX
CKBaXMHax, 6 — NPUAOHHLIE OPraHU3Mbl

rayounry Muposoro okeana — g0 10—11 kM. B auTocdepe xusub
BCcTpevaeTcs Ha raybouse 3,5—7,5 KM, 94T0 00yCHIOBJI€HO TeMIIepaTy-
POii 3eMHBIX He[p XU YPOBHEM ITPOHUKHOBEHUS BOMABI B JKUIKOM CO-
CTOAHHHA.
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Armocdepa. T'azoas 060JI04Ka COCTOUT B OCHOBHOM M3 a30Ta U
Kucioposa. B HeDoNbIIMX KOJMIMYECTBAX B HE| cojleprKaTcs JUOKCH/
yriaepoaa (0,03% ) u o30ou. CocTossane arMochepsl OKa3biBaeT 00JIb-
110e BIUAHNE Ha PU3HUYEeCKHe, XUMHUYEeCKHe U OHOJIOruyecKue mpo-
[ecChl Ha TOBEPXHOCTH 3eMJIH U B BOJHOM cpeze. [ Guosornuyeckux
npolieccoB HauboIbIIee 3HAYEHUE UMEIOT: KUCJIOPO/, UCTIOJIb3YEeMbIH
JJIA JBIXaHUA ¥ MUHEpaJIM3al i MEPTBOI'0 OPraHUYECKOr'0 BemiecT-
Ba, JUOKCHJ yIrjiepojia, YYacTBYIOIIUN B (DOTOCUHTE3€e, U 030H, K-
PaHUPYIOUHI 3eMHYIO [IOBEPXHOCTH OT JKECTKOTO YIbTPa(hM0OJIeTOBO-
ro U3ayYeHuss. A30T, IMOKCHJ yIJIepoAa, Napbl BOALI 00pa3oBaIUCh
B 3HAUUTEJbHOH Mepe Oaarogaps BYJIKAHUUYECKOM JeATeJbBHOCTH,
a KHCJIOPOJ — B pe3yabTaTte (pOTOCUHTESA.

I'mapocdepa. Boga — BaXkHBINE KOMIOHEHT Ouochepsl M OJUH
13 HeoOXOAMMBIX (aKTOPOB CYILECTBOBAHUS >XUBBLIX OPraHMU3MOB.
OcHoBHas ee yacTtb (95% ) Haxoaurcs B MUPOBOM OKeaHe, KOTOPBIH
3aHuMaer oxkono 70% mNOBEPXHOCTH 3€MHOI0O HIapa U COAEPIKHUT
1300 mura kM® BOABI.

[ToBepxHOCTHBIE BOABLI (03epa, peKH, 60JI0Ta) BKJIIOYAIOT BCEIO
0,182 mura KM3, a KOJIMUECTBO BOJBI B 3KUBBLIX OPraHU3Max COCTABIA-
eT HUYTOXKHOE KOJIUYECTBO II0 CPABHEHHIO C 3TUMH ITU(ppaMu — BCEro
0,001 mau kM3, 3HaunTeIbHBIE 3anackl BoAbI (24 MaH KM3) cogeprkar
JeJHUKH.

Bosbmoe 3HaueHHe UMEIOT radbl, PACTBOPEHHBIE B BOJE: KUCJIOPO/
" JuoKcH] yriepoaa. X comepskaHue HIMPOKO BApbUPYET B 3aBHUCH-
MOCTH OT TeMIIepaTyphbl U IPUCYTCTBUSA KHBBIX OpranuamMos. B Boge
conep:xuTeda B 60 pas 6osblre AUOKCHAA yIiiepoja, 9eM B arMmocdepe.

uppocdepa popMupoBasiack B CBA3H C Pa3sBUTHEM JHUTOCHEPHI,
KOTOpas B TeYeHUEe MeoJIOTMYeCcKOi UCTOPUHN 3eMJIU Bbife sasa 00J1b-
1110€ KOJIMYeCTBO BOAAHOIO ITapa.

Jlutocepa. OcHOBHaA Macca OPraHU3MOB, OOUTAIONIMX B IIpeje-
Jlax JuTocdepsbl, HAXOAUTCA B IOYBEHHOM CJIOE, IITYOUHAa KOTOPOTO He
IpeBbIlIaeT HECKOJIbLKMX MeTpoB. IlouBa BKIOYaeT MUHepaJbHbIE Be-
1ecTBa, odpasyroniuecs Npu paspylIeHuH rOpHBIX TOPOJ, ¥ OPraHu-
YyeCKHe BellleCTBa — HPOAYKTHI JKU3HeAeATeJIbHOCTH OPraHu3MOB.

JKuBsie opraaEu3msl (3JKHBOE BelecTBO). XOTHA rpaHuilbl Onocdepsl
JOBOJIBHO Y3KH, JXKHUBBIE OPraHU3MbI B X HpeJesiax paclipeieseHbl
o4yeHb HepaBHOMepHO. Ha 60Jib1110# BhICOTE U B riyOuHAaxX rujapocde-
pbI M JiTOC(Eepbl OPraHU3MBlI BCTPEUAIOTCH OTHOCUTEIBHO PenKo.
#KusHb cocpenorodyeHa riaaBHbIM 00pasoM Ha MOBEPXHOCTH 3€MJIH,
B MIOYBE U B IPUIIOBEPXHOCTHOM CJIOE OKeaHa.

O6mas mMacca KMBBIX OpraEu3Mos — 2,43 » 1012 7. Buomacca op-
raHu3MOB, OOUTAIOIINUX Ha cymie, Ha 99,2% npeacTaBiieHa 3eJIeHBIMHA
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pacTeHusAMU — NpoayleHTamMu (oOpasoBaTessiMu) OPraHU4YeCcKOoro
BemiecTBa 1 Ha 0,8% — "KUBOTHBIMHA U MUKpoopranuamamu. Hampo-
THB, B OKeaHe Ha JI0JII0 pacTeHuil npuxoaurcs 6,3% , a Ha ZOJIO KH-
BOTHBEIX W MHKpoopraauamoB — 93,7% Bceit 6uomaccsr. HlU3HE CcO-
cpefloTouyeHa TIJIaBHBIM oOpasom Ha cyme. CymmapHas Ouomacca
okeana coctasJiisier Bcero 0,13% Omomaccsl Bcex cyinecTB, 0OUTAIO-
IMMUX Ha 3eMJIe.

B pacnpeneneHnn 3KUBLIX OPraHM3MOB I10 BUJAOBOMY COCTABY Ha-
duromaeTcs Ba)KHaAs 3aKOHOMEPHOCTh. Y3 o6mero uucsa Buaos 21%
NPUXOJIUTCSA Ha PACTEHHS, HO UX BKJIAJ B CYMMapHy0 Ouomaccy co-
crasasgeTr 99% . Cpeau »xuBoTHBIX 96% BUI0OB — GECHO3BOHOUYHBIE U
TOJBKO 4% mTO3BOHOYHBIE, M3 KOTOPHIX Jumb 10% mMiexonurao-
mue.

Takum 06pa3om, cpeu IIpeAcTaBUTe el JKUBOTHOT'O IIAPCTBA B KO-
JAYEeCTBEHHOM OTHOIIEHWH NTpeobiafaioT ()opMsel, CTOAINE HA OTHO-
CHUTEeJIbHO HU3KOM YPOBHE 3BOJIOIHAOHHOIO Pa3BUTHA.

Macca »xxuBoro Bemtectsa cocrasiser scero 0,01—0,02% ot koe-
HOro BelecTBa 6mocdepsbl, OAHAKO OHO UT'DaeT BEAYIIYIO POJIb B reo-
XUMHWUYECKHUX IIporeccax. BelmecTBa U 3Heprumo, HEOOXOAUMEIe IS
00MeHa BelllecTB, OPraHM3MBbl UepIIalT U3 OKpykamwlei cpeasl. Or-
POMHBIE KOJIMUEeCTBAa KUBOM MaTepHUN BOCCO34Aal0TCH, Tpeodpasyiores
u pasyaraoTcs. HykerogHo Omaromaps KU3HEAESATEJbHOCTH pacTe-
HUU U JKUBOTHBIX BocipouadBoauTesa okoio 10% 6uomaccesl.

YT0o6bI NpeACTABUTE MACIITA0BI TEOXHUMUAUYECKOM e TeJTbHOCTH Op-
raHNu3MOB, IPUBeJeM HeKOoTOopble nudpsl. EiKerogHas mpoayKIIUs
3KUBOTO BelllecTBa B 6uochepe cocrasisier 232,5 MJIPJ T CyX0To opra-
HUYECKOTrO BelllecTBa. 3a aTO Ke BpeMs B mporecc (poTocHHTEe3a BO-
Biekaercss 46 mupn T yraepoxa. s aTOro HeoOXOAMMO, UTOOBI
170+10° T guokcuaa yriepoja npopearuposaio ¢ 68« 10? T Boasl.
B npornecc :xu3HeieATeJIbHOCTH €3KeTro{H0 BoBieKkarTes 6 « 109 T azo-
ta, 2+ 10° v pochopa, a Taxke Kanui, KalbIUi, Marauii, cepa, xe-
JIe30 ¥ ApyTrHe 3JIeMeHTHI.

JHuBoe BemiecTBO Ha 3eMJjie CTPOro OprasuM3oBaHo. B Hacrosamee
BpeMs BBIJEJNAIOT HECKOJIBKO YPOBHEH OpraHusanuy »KHWBOM MaTe-
puH.

1. Mounekxkynaphuiii. JIxobas xuBad cucrema, Kak OBl CJI0KHO OHA
HHU ObLIIa OPraHM30BaHa, NPOSBJISETCS HA YPOBHE MYHKIIMOHUPOBA-
HUA OMONOIMMEpPOB (CI0KHBIX OPraHHUYECKHUX COeJMHEHHI, OTJIH-
YANIUXCA KPYIHBIMUA MOJEKYJIaMH), TTOCTPOEHHBIX U3 00JIBIIOro
KOJIMYeCcTBa €JIWHUI[ — MOHOMEPOB (MCXOIHBIX, MOBTOPSAIOIMAXCH,
0o0Jiee MPOCTO YCTPOEHHBIX coeinHeHni ). Ha aToM ypoBHE HAaUMHAIOT-
CA BajKHeHIIMe IPOLEcChl YKU3HeNesTeJIbHOCTH OpraHuaMa: oOMeH
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BeIleCTB M IpeBpallleHne SHePruu, mnepegada HACIeICTBEHHONA HH-
¢opmanuu 1 ap. CyimecTByeT TpH THIIA OHOJIOIHYECKHX IIOJITMMEDPOB:
noaucaxapuasl, 0eJIKH ¥ HYKJIEHHOBBIE KACJIOTHI. UX MOHOMepaMu
CJIYIKaT COOTBETCTBEHHO MOHOCAXapHuabl, aMHHOKHCIOTEI X HYKJIEO-
THAbl. He MeHee BaKHBIMH 718 OPraHA3Ma OpraHMYeCKMMHU COeInHe-
HHUSAMU ABIAIOTCA TAKKe KUPBI (TUITUIBI).

2. Kaemounwiit. KneTka sBiasieTcsA CTPYKTYPHOM U PYHKITMOHAIIB-
HOW eMHHUIIEHN, a TaKKe eJIUHUIEeH PA3BUTHUSA KUBBIX OPraHU3MOB.
Omna npeacrasaser co6oil caMoOperyJaupyonyocsa, CAaMOBOCIIPOU3BO-
JANIYIOCA )KUBYIO cucTeMy. CBOOOAHOMKUBYIIIUX HEKJIETOYHBIX (hopM
JKU3HH Ha 3eMile He cymiecTByer. HekierouHsle (hopMBl — BHPY-
Cbl — HECMOCOOHEBI K CAMOCTOSATEIBHOMY CYIIeCTBOBAHHUIO.

3. Tkaneswiit. TkaHb IpeACTaABISET COO0M COBOKYITHOCTD CXOIHBIX
II0 CTPOEHHIO KJIETOK M MEyKKJEeTOYHOTO BellleCTBa, 00beJUHEeHHBIX
BBITIOJIHEHUEM 001m1eil QyHKIIUHA.

4. Opzannbtit. Opra"sl — 3TO CTPYKTYPHO-DYHKIITHOHAJIBHBIE 00'b-
eMHeHUA HECKOJIbKUX THIIOB TKaHel. Hanpumep, nedyeHs yejoBeka
KAK OpraH BKJIIOYAET 3MUTEIUN U COEIUHUTEJILHYIO TKaHb, KOTOPbIE
BMeCTe BBITIOJIHAIOT IeJIbli pAJA (hyHKIUHA, B TOM YHCJIe CUHTe3 Oes-
KOB KPOBH, JKeJI4YHBIX KUCJIOT, 00e3BpeKuBaHle J0BUTHIX BEIIeCTB,
IIOCTYIAIIUX M3 KHUIIeYHHKA, HAKOILJIeHHe JKMBOTHOTO Kpaxma-
Jla — TJIMKOTeHa.

5. OpzanusmernHblit. MHOTOKJIETOUHBIH OPTaHU3M IIPEJICTABIAET
000 IeJIOCTHYIO CHCTEMY OPraHOB, CIEIIUaJIU3UPOBAHHBIX /JIA BhI-
NOJIHEHUSA PasiauuyHbIX QyHKIUNA. OAHOKJIETOYHBIN OPraHUu3M — 3TO
IeJIOCTHAS JKUBasd CUCTeMa, CIIOCOOHAas K caMOCTOATEeJIbHOMY CyIle-
CTBOBAHHUIO.

6. ITonyrayuonno-6udosoi. COBOKyIHOCTH OPTaHU3MOB OJHOTO U
TOTO Ke BUa, 00beMHEeHHBIX O0IIUM MecTOM OOUTaHU A, HA3BIBAET-
ca nonynanueit. [lonynanua — cucreMa HaJOPraHU3MEeHHOI'O YPOB-
Hs. UMeHHO 3[lech IIPOTEKAIT IPOCTeIIe 9BOJIIOIUOHHEIE ITpeodpa-
30BaHHA.

7. Buozeouenomuueckuil (3xocucmemuulit). BuoreoneHos — cogBo-
KYOHOCTh OPraHM3MOB Pas3HBIX BHAOB H (DaKTOPOB Cpeabl UX OOHUTa-
HUA, 00belHHeHHBIX 00MEeHOM BeIlleCTB U 9HEPTHUH B eJUHBII IPDAPOJA-
HBI# KOMILJIEKC.

8. BuocgepHuiii. Buocepa — cucrema Bhicmiero nopsaxka. Ha
9TOM YPOBHE IIPOUCXOIAT KPYTOBOPOT BEIIECTB U IIPeBpallleHue sHep-
I'MH, CBA3AHHBIE C JKHU3HENeATeIbHOCTBIO BCeX KUBBIX OPTaHU3MOB,
obuTamX Ha Hallel IIaHeTe.

HeamenbHoCMb HUBBLX OP2AHUIMOB CAYHCUM OCHOB0IL KPY2060D0-
ma eeuiecma 6 npupode.
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9 I Bonpochi ANS NOBTOPEHUS U 3a/aHUS

1. Wayero cocrout Brocdepa?

2. OxapakTepuayiiTe 060104k1 3emMnu, B KOTOPbIX 0BUTAIOT XUBLIE OPraHn3mMbl, —
atmocdepy, rugpocdepy, nutochepy.

3. Yem onpenensioTcs rpaHnubl PacnpoCTPaHEeHUs XUBbIX OpPraHnamoB B Buo-
chepe?

4. CpaBHUTE CyMMapHyio Bruomaccy Cylwm U okeaHa.

5. Kakoi1 Bknag B 6uomaccy 3emMnm BHOCAT PACTEHUSA M KaKOW — XMBOTHbIE?

6. Mepeuncnute BLUONOrMHECKUEe NONUMEPLI, BXOASALLME B COCTaB XUBLIX CUCTEM.
YKaxXnTe nx OCHOBHbLIE (PYHKLIMA.

7. Kakue ypoBHW OpraHu3aLnm XUBOoi MaTepum Bbl 3HaeTe?

8. Kak B3aMMOCBA3aHbl pa3nuyHbie YPOBHU OPraHmMaaumnmn X1neom martepun?

0 | NMooymaire

1. Moyemy B. V. BepHaackuini cymTan XXKUBbie OPraHndmbl MOTyLWECTBEHHOW reo-
XUMWYECKON CUNon?

2. KakoBa po/ib rasoB, pacTBOpPeHHbIX B Bogax MnpoBoro okeaHa, anis nogaepxa-
HUA XU3HU Ha 3emne?

b | ‘ PaGoTa c KOMNbIOTEPOM

Obparuntech K aucky. Mayyute matepuan ypoka v BbINoAHUTE NPeanoXeHHbIe
3afaHung.

47 . KpyroeopoT BeLLecTB B Npupoae

1
| BcnomuuTe!

® Obomen seutecma ® Xemocunmes ® @omocumnmes

T'naBrasa pyurnua 6uocdeps! 3axaouaeTca B obecriedyeHUU KPyroBo-
poTa XMMUAYECKHUX 2JIEMEHTOB, KOTOPBIH BBIPAYKaeTcsA B IUPKYIAIUN
BEIIECTB MeXAYy arMochepoii, MoYBoi, rugpocepoil U KUBBIMH OP-
raHu3aMamMM.

Kpyrosopor Boasl. Bojna ncnapsercsa ¥ BO3AYIITHBIMHE TeYEeHUAMU
nepeHocuTcs Ha Gosiblire paccTogsHuA. Beimasas Ha HOBEPXHOCTh CY-
I B BUJE OCAJKOB, OHA CIIOCOOCTBYET PA3PYIIEHUIO TOPHBIX ITOPO/I,

8ok
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Buinenerue atomos
BOAOpOAa B KOCMOC

Wecnapenne

Puc. 117. KpyrosopoT Boapl B Buocdepe

JieJIaeT UX JOCTYIHBIMHY JIJIS PACTEHUN U MAKPOOPTaHU3MOB, Pa3MBbI-
BAeT BEePXHMUI MOUYBEHHLINA CJIOH M YXOAUT BMECTE C PACTBOPEHHBIMH
B HE XMMHUYECKHMHU COeJUHEHNSIMHU A B3BEIIeHHBIMUA OPTaHUYEeCKH-
MH YacTHIlaMH B MOpPs ¥ okeans! (puc. 117). Ilupkyasuusa Boabl Me-
JKJIY OKeaHOM M cylllei npeacTaBisgeT co00i BarKkHelIIee 3B€HO B IO~
JepKaHu| JKU3HU Ha 3eMJie.

KpyrosopoTt yraepoga. ¥Yriepo/ BXOAUT B COCTAB Pa3HO00PasHbBIX
OpraHMYecKuX BeIecTB, U3 KOTOPBIX COCTOMUT BCe KuBoe. B mporecce
(hoTocuHTE3a 3€JIeHbIe PACTEHUA UCIONB3YIOT YIJIEePOJ JUOKCHAA Y-
JilepoJia ¥ BOJOPOM BOJBI JIJII CHHTE3a OPraHWYeCKUX COeJIMHEeHUH,
a 0cBODOAMBINUIICA KUCJIOPOJ nocrynaer B armochepy. UM auimar
pa3JIUdYHBbIE JKUBOTHBIE M DACTeHHUs, a KOHEYHBIA IPOAYKT AbIXa-
ausa — CO, — BrifiensieTcs B armocdepy (puc. 118).

Kpyrosopor azora. ATMocepHBIil a30T BKJIIOYAETCH B KPYTOBO-
por biarojaps AeATeJbHOCTH a30T(MUKCUPYIOIIUX DaKkTepuii ¥ BOJI0-
pocieil, CHHTe3UPYIOIIMX HUTPAThI, IPUTOAHBIE IJIA UCIIOJIL30BaAHUA
pacrerusamMu (puc. 119). Hacrs azora ¢pukcupyercs B pe3yabTare 00-
pPasoBaHUA OKCHUIOB BO BPEMS BJIEKTPUYECKUX paspsagoB B aTMoche-
pe. CoeHEHUA 430TA U3 IIOYBEI IIOCTYIIAIOT B PACTEHUA M UCIIOJIb3Y-
TeA s nocrpoenus 6enkos. [locie oTMUpaHUA KUBBIX OPTraHU3-
MOB T'HHJIOCTHEIe OaKTepPHH pasjiaraloT opraHudecKue OCTaTKH [0
aMMuaKa. XeMOCHHTe3UpyIoinue OaKTepHH IIpeBpallaloT aMMHAaK
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CO, B atMochepe 4.~

—
bey il - L

.y

KPpaTKOBPEMEHHbIE KPYrOBOPOTH! |
Sse [lonroBpemMeHHsIe KpyrosopoThl

Puc. 118. YnpolieHHas cxema KpyroBopoTa yrnepoaa, nokasbiBawas npoxoxaeHme
yrnepoga 4epes Heckonbko akocucTeM. NpepbIBUCTLIMK CTpenkamu 0603Ha4YeHb
npoLecchl, B KOTOPLIX NPespalleHns yrnepoaa npoTexkanT MeaneHHee, a CniowHsIMm —
NMPOLLECChI, B KOTOPbIX OHW NPOMCX0AAT BbICTpee

B a30THCTYIO, 3aTe€M B a30THYIO Kucjaory. Hekoropoe KoamuecTBO
asora, Giaromapsa IeATeIbLHOCTH ASHUTPU(MUIIMPYIONINX DaKTepui,
IoCTyIIaeT B Bo3Ayx. JacTe a3ora oceaeT B IITyDOKOBOJIHBIX OTJIOMKE-
HUAX U HA JJIUTEJbHBIA CDOK BBIKJIIOYAETCA U3 KPYTrOBOPOTA; 9TAa I10-
Teps KOMIIEHCUPYeTCs MOCTYILJIEHUEM a30Ta B BO3AYX C ByJIKaHUUe-
CKHUMHU rasaMu.

Kpyrosopor cepsl. Cepa BXOAUT B COCTaB psAfa aMHUHOKHCIOT W
npejacTaBifgeT co00il KHU3HEHHO BasKHBINM saemeHT. Haxopsimuecs
ryIy0OKO B ITOYBE U B MOPCKUX OCAJJOYHBIX ITOPOAAX COENUHEHUA CEePhI
¢ MeTajIaMH — CyJIb(puAabl — IepeBOAATCA MHUKPOOPraHHU3MaMH
B JOCTYIHYIO (hopMy — cyabdhaThl, KOTOPbIe U MOIJIOMIAIOTCS pacTe-
Huamu. C moMoinso 6aKTepuii OCYIIEeCTBIAIOTCS OTAeIbHbIE PeaKIIuu
OKHUCJIEHUS — BOCCTaHOBJIeHUA. [TyO0KO 3ajierarmIinue cyJabpaTsl BOC-
cranasiauBatorcs 10 HyS, KoTopeiil nogauMaeTcsa BBEPX U OKUCIAETCA
aspo0HBIMU OaKTEePUAMU N0 cyabhaToB. Pasiiokenue TPyIIoB 3XUBOT-
HBIX WJIM PacTeHUU obecriedmBaeT BOZBPAT CEPhI B KPYTOBOPOT.

B pesysnsTare neAaTessbHOCTH YeJIOBEKa ABU)KEHNE MHOIMX BeIleCTB
Pe3K0 YCKOpsAeTcd, IIPH 9TOM B OJHIUX MeCTax BOSHUKAET HeJJOCTATOK,
a B IPYrux — u30BITOK KaKUX-TO BemiecTB. IIpuMepoM CIIy;KUT I10-
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ATMOChEpHBIA
asor

CeasbiBaHWe npun
BNEKTPUHECKMX
paspsigax

Dukcaums asora
umaHobakrepuaMu

- AMMOHWIA U HUTPATHI
B MOYBEHHOW BNare

Puc. 119. Kpyroeoport azota. A30T — 04M1H 13 BXXHENLLUMX KOMMNOHEHTOB 6enkoB
W HYKJTEMHOBbBIX KMCNOT — FreHeTNYeCKOro Matepuana XuBbiX OpraHu3moB

BBIIIEHHBIN BBIOpOC SO, B arMocdepy Npu CKUTaHUM TOILINBA. B OK-
PeCTHOCTAX MeJeNJaBHUILHBIX 3aBOJI0B n30bITOK SO, B BO3ZIyXe BHI-
3bIBaeT rmbesb PACTUTENBHOCTH BCJEACTBHE HAPYIIEHUS IIpolecca
doTocuHTE3A.

Haxonnenne
ocankoe

FopHsie noponsi

Puc. 120. Kpyrosoport ¢gocdopa. PacteHunsa nornowaioTt pocdop rmaeHsiM obpasom
B Buae docdaros. HeaHaunTensHoe konuy4ecTeo docdopa BO3BpaLLaeTCs U3 BOAbI B

HaszemHble aKkocucTembl Bnarogaps peiboOBCTBRY, a TAKXKE C 9KCKPEMEHTAMM MOPCKUX
nTuL,

TLL
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Kpyrosopor docdopa. Pocthop cocpeioToyeH B OTIOMEHUAX, 00-
Pa3soBaBIIHUXCA B MPOLILIbIE I'eOJIO'HYEeCHKHEe S5II0XH. IlocTeneEHO OH
BHIMBIBA€TCH U3 HUX M MOIIAIaeT B 9KOCUCTEMbI MJIM BHOCUTCS HAa 11014
Kak ynoopenue (puc. 120). Pacrenns ucnob3yior TOJBKO 4YaCTh 3TOI'0O
(ocopa; MHOTO €ro YHOCUTCA PeKaMy B MOPSA ¥ CHOBA OTJIaraeTcs B
ocagkax. Bmecre ¢ BHLIIOBJIEHHOU PBIOOH Ha CyIIly BO3BpalllaeTcs pu-
mepHO 60 ThHIC. T 2seMeHTapHOTO (hocdhopa, JOOBIBAETCH Ke e3KEerolHo
1—2 muH T hochopcoaepramux mopoa. Xors sanacs! pochopcoep-
JaluX MOPoJ BeJIMKH, B OyAyIIIeM NpHUaeTcs NPeANPUHUMATD CIIeI[H-
albHBIE MephI JJIA Bo3BpalleHus ochopa B KPyroBopoT BelllecTs.

9 | Bonpocsl 4N NOBTOPEHUS U aap,anu’si ;

1. Buem 3aknioyaetca rnaeHasn dyHkuma buocdeps!?

2. PacckaxuTe 0 KpyroBopoTe BOAbl B NPUPOAE.

3. Kakue opraHmMambl nornoLwaioT AMOKCKUa yrnepoaa ua armocoepsi?
4. Kakum nyTem CBA3aHHLIA yrnepog Bo3epallaercs B atmocdepy?
5. OnuwmnTe KpYroBopoT a3oTa B NpUpoAE.

6. Kakyo pone MrpaioT MUKPOOPraHn3Mbl B KDYroBOPOTE CEpPbI?

o I NMNopymaiite

MNMoYyeMy MMEHHO XWBbLIE OPraHM3Mbl CNYXaT OCHOBOW KPYyroBopoTa BELecTs
B Npupone?

, | PaGoTa c komnblOTEPOM

O6parutecs kK gucky. Mayuute marepman ypoka 1 BbiNOJHUTE NPeaoXeHHbIe
3agaHuns.

48. Uctopus dopmupoBaHus coobuiecTs
>XXUBbIX OPraHU3mMoB

| Bcnomunre!

® Koumunernmut ® Ocmposa ® Kaumam

Bes cyma nogpasaensieTcsa Ha KpyIiHbIe 00J1acTH, Ha3blBaeMble MaTe-
pukaMu uau KoHTHHeHTaMu: EBpasuio, Adppury, CeBepHyio Amepn-
Ky, Oxuayio AMepury, ABcrpanuioo, ATapkTuny. PacturenbHbii
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200 mnn net Hasap sce mare- Bnocnencteuu MNanres packo-  CoBPeMEHHOE NONOXEHWE KOH-
PUKW COCTABNsNW eauHbii Cy- Nonack Ha HECKONbKO YaCTen, TUHEHTOB
NepKOHTUHEHT — Maxreio KOTOPbLIE Ha4Yanu MeneHHo

PacXo0auTLCH B CTOPOHLI

Puc. 121. l[eonornyeckas uctopusi MaTtepukos

M JKMBOTHBIA MUD KOHTHHEHTOB CUJIBHO pa3indaercsa. deM aTo 00b-
AcHUTL? M3BECTHO HECKOJBKO (DAKTOPOB, OOVCJIOBJIMBAIOIIAX He-
CXOJICTBO PACTHTEJHLHOTO H JKHBOTHOIO HACeJIEHUA B TeX WJIM MHBIX
obJacTAX 3€eMHOrO mIapa.

IlepBBIi M3 HUX — T'eQJIOTHYECKAasa UCTOPHUSA MaTepukos (puc., 121),
CoTHM MMJIJIMOHOB JIeT HasdaJ KOHTHHEHTOB He ObLJIO M cyllla mpeji-
crasJssa coboit exmHBIN MaccuB. Oxomno 200 MuIH €T Ha3al, B TPHACO-
BBIIl IIepHOJ Me3030HCKON 3Pk, 9TOT eJUHBLIA CyIlepMaTepPHUK PacKo-
JIOJICA U 4acTh ero ABUHYJACh Ha I0r. JTa YaCTh BKJOYaaa Oyayriue
AHTapKTHAY, ABcTpanuio, Uaano, Adpuky u IOxHEYI0O AMEpHKY.
[Ipopon:karminuecs DOABMIKKH U PA3JOMbI 3¢ MHOM KOPbI HA IPOTH-
JKEeHHUH IOPCKOr0 M MEeJIOBOro IMePUOA0B IIPUBEIH K BBIJEJIEHHUIO OT-
JleJIbHBIX KOHTUHeHTOB. CeBepHasi Amepuka u EBpasusa cocraBiidnu
eIMHBINA MaTepuK. Takoe pacmosnokeHne KOHTHHEHTOB CJI0KUJIOCH K
HavaJly KaiHO30MCKOM ap5I, T. €. oKoJio 60 muH net Hazan. Usonanus
MaTepPHKOB He MOTJIa He OTPa3UThCA Ha X0/ie AaJIbHeHIIel 9BOJIIOIUH
JKUBOTHBIX U pacreHuid. Hanpumep, ABcrpanus obocobuiiacs a0 mo-
ABJIEHUA ILJIAIeHTAPHBIX MJIEKOIIMTAIOIINX H COXPaHHWJAa J0 HAIINX
JHeH ANNeKJIaAVIIAX M CYMUYAThIX KUBOTHBIX, KOTOPHIE HA APYIrUX
MaTrepuKax ObIJIM BBITECHEHBI IIJIalleHTaPDHBIMH.

B 1o xe Bpemsa ¢ayna u ¢uopa EBpasuu u CesepHOil AMepuKu
O4Y€eHBb CXOAHBI. OTO O0BACHAETCA TeM, 4TO BEpUHIOB IPOJIHB HA Mec-
Te NepelnreiKa BOSHUK CPAaBHUTEILHO HeJJaBHO.

Bropoii hakTOp — pasinune KJIMMATHYECKHAX YCIOBHUHA B IIHPOT-
HOM HanpapjgeHun. K uucny BakHeHIINX rokasarejeii, XxapakTepH-
3YIONINX KJIUMAaTHYEeCKHEe YCJIOBUS B JaHHON MECTHOCTH, OTHOCATCSA
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TeMIepaTypHblie. JIpyruM BasKHBIM IOKasaTejleM CJIYIKHT I'OJJ0BOe
KOJIMYECTBO OCAJAKOB. B 3aBHCUMOCTH OT KOJMYECTBA COJHEYHOW
dHEePruM, Majaloneid Ha eIJMHAILY 3eMHON IOBEePXHOCTH, U, CJIe0Ba-
TeJbHO, TEMIIEPATYPHBIX YCJIOBHII, 4 TAKKe OT KOJINYecTBa OCaJKOB
GopmupyioTca cnequduyeckue coodiecTBa paCTeHUH U JKUBOTHBIX.

B BhICOKHMX HIMpOTaX paccTHIaeTcs TyHApa. B aToil KaumMaTuye-
CKO# 30He (hyiopa IpejcTaBjeHa JIUIIalHUKaMi, MXaMHi, OCOKaMH,
KapJMKOBBIMH JIePeBbAMU, KYCTAPHUYKAMHU, HEKOTOPBIMHU BOJOPOC-
navu. @ayHa OeHa U BKJIOYAeT B ce0sa HEOOIbIOe KOJTUYeCTBO BH-
JI0B HACEKOMBIX, IITHIL, U3 MJIEKOIUTAIOIINX — OJIeHel, OBIeObIKOB,
pocoMax, IecloB, JIEMMHUHIOB. MileKonuTaolue U OTUILI ITOABJIA-
I0TCA 3/IeCh IJIABHBIM 00pa3oM JIETOM BCJIEACTBHE Ce30HHBIX MHUIDA-
nuii. B cpeanem B Bolcokux muporax Ha 100 km? obHapyxuBaercs
okoJsio 20 BUI0OB OPraHu3MoOB, KHee, B JiecoTyHape — 70—80 Bu-
JIOB.

K rory ot TyHApPHI pacniojlaraercs Taiira, rie XBoiHBIe (eJIb 00BIK-
HOBeHHasI, eib cubupckas, nuxra cubupckas) 3aHUMAOT OrPOMHBIE
reppuropun. B raiire oouraer 400—500 sunos na 100 xm?2.

IIpu 6onee BLICOKOM CpeHEro0BOI TeMIepaType u 00JibIlemM Ko-
JUYecTBe 0CaJKOB Pa3BUBAIOTCA Jieca YyMepPeHHOMN 30HbI. BHONEeHO03b!
aToi 30HBI BKIOYa0T 600—700 Bu10OB pacTeHNil M dKUBOTHBIX.

IIpu ymMeHbIIEHHUHU I'OJOBOTO KOJMYECTBA OCAJAKOB M HMOBLIIIEHUHN
JIETHUX TeMIIepaTyp BO3HHKaeT cTenb YyMepeHHO#H 30Hbl. OCHOBHBIE
KOMIIOHEHTEHI ee (hJIopsl — 3J1aKH, (hayHa npeacTaBieHa B OCHOBHOM
rpeI3yHAMH HM KONBITHBIMH. Bcero okxomo 800—900 sBujgos Ha
100 xm2.

[ToBbIIIEHME CPEAHETOLOBOM TEMIIEPATYPHI 1 3HAUUTEJIBHOE YMEeHb-
IIeHWEe KOJMYecTBa OCAJKOB IPUBOAAT K IOABJIEHHUIO IIYCTBIHHU.
B paiioHe sKBaTOpa B YCIOBUSAX BBEICOKMX CPEJIHErOJ0BBIX TeMIIepa-
TYp B O4eHb 00JBIIIOM KoJInuecTBe 0caakoB (B npegenax 200—400 cm
B I'0O/l) pa3BUBaIOTCS TPOIIMYECKHE Jleca, XapaKTepuayolnecs Hau-
0OJIBIIMM BHAOBLIM pa3dHoOOpasueM U CAMBIMH BBICOKHMH IIOKa3aTe-
assMu oOpa3oBaHUA OMOMACCHI.

Tperuii hpakTop — UB0JALHUA. ITO OTHOCUTCH I'JIABHBIM 00pasoM K
OCTPOBHBIM nonyasanuamMm. OcTpora 3acessioTcss BUAAMHU, CIIOCOOHBI-
MU IIPEOJ0JIeTh MOPCKHUE IIPOCTOPHI ¥ 3aYaCTYIO IIONAJAaI0IUMH Ty Ia
cayuanno. IlosTomy BHAOBOIT cocTaB obuTaTesieil OCTPOBOB 3HAUM-
TeJbHO OeHee, UeM Ha KOHTUHEHTaX B TeX jKe IUPOTax.

JKuBbie OpraHu3Mbl He IPOCTO OOUTAIOT B TOW WJIA MHOM MECTHO-
ctu. OHN HaXOAATCHA B IIOCTOAHHOM B3aUMOJEHUCTBHHA APYT C IPYTOM
u ¢ (phakTopaMu HeXHUBOIl mpHupoasl. Pacecmorpure pucyHok 122,
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Puc. 122, Uenn nutaHua B apuKaHCKoM caBaHHe

B ynpomennom Buie Ha HeM U300pakeHbl BOBMOKHbBIE B3aUMOOTHO-
HIeHUd MeKJIV BHJAMU, HACEJAIOIMMH caBaHHY. BHUI0BOi cocTas
JIAHHOU MECTHOCTH ONpeJiesigseTCsd HCTOPUYECKUMH U KJIUMaTHYeCKH-
MH YCJIOBHSIMH, 4 B3aUMOOTHOILIEHUS OPTaHU3MOB APYT C APYTOM U
C OKpY:KarIei cpeoil — XapakTepoM UX MUTAHUA.

OcHOBHBIE OTHOIIEHUA MeKAY OpraiuamMamMu — nuinessie. 1o tu-
Iy THTAHUSA BCE JKUBLIE CYIIecTBa 00'beINHAIOT B IB€ I'PYIIIILI: aBTO-
Tpo(dBbl, HCIIOJIb3YIOIME B KAYeCTBe NI HeOPraHUuYecKue coeluHe-
HUS, U TeTepoTpodbl, HYKAAIOIIUecH B THAIIe OPraHUYeCKOoTo IIPOUC-
X0KJIeHUusi. Agmompogp. — 3TO 3eJleHble PACTEeHUSA U HEeKOTOpble
BU/bI DaKkTepuii, zemepompogsl. — OONBIIMHCTBO ODaKTepuil, rpubLl
1 BCe }KUBOTHBIE.
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e I Bonpochl ANA NOBTOPEHUS U 3aAaHUs

1. W3noxuTe NCTOpUIO BOSHUKHOBEHWUA MaTepUKOoB.

2. PacckaxuTe, Kak N3018ums Matepykos 0Tpasmnach Ha UxX XMBOTHOM M PacTu-
TENLHOM MUpeE.

3. MpuseaguTe NpuMepbl, xapakTepuayowme ceoeobpasue XUBOTHOrO Mupa As-
cTpanuu, KOXHON AMEpUKn 1 APYTrMx KOHTUHEHTOB.

4. lNpueeauTe NPUMEPbI, XapakTepusyroLIWe BNUaHUE KNMMarn4eckmux ycnosmia Ha
¢dopmuposaHue dayHbl U GNopbI.

5. Y10 M3y4aeTt Hayka aKkonorma?

o | Nopymaiite

Kakve npupogHsie Gaktopbl, onpeaensiowmne YCNeHHOCTb BUAOB XUBbIX Op-
raHnM3mMOoB Ha TOW UK MHOW TEPPUTOPUN, ABNSIDTCH OCHOBHBIMA?

’ | PaGoTa c KOMNbIOTEPOM

ObpaTtuteck K AWUCKY. W3YHMTB mMarepuan ypoka v BelnonHuTe npegnoxexHHbie
3anaHns.

49. BuoreoueHo3bl n GUOLEHO3bI

| Bcnomuure!

* Aemompoguot ® 'emepompogpvL ® Parmopwt cpedvr ® Jlyz ® Jlec
® O3zepo ® ITone nuweHuybl

Buozeouernosz — 310 yecTOMUHUBOE COODIIECTBO PACTEHUN, JKUBOTHBIX U
MHKPOOPTaHU3MOB, HAaXOAANIMXCH B MOCTOSHHOM B3aMMOAEHCTBAN
JIPYT C IPYIOM ¥ ¢ KOMIIOHEHTAMH aTMocdepsl, rujipochepsb! U JIATO-
chepnr. B aTo coobiecTBo nocrynaiT sHeprua ConHia, MUHepaib-
HBIE BeIeCTBa MOYBLI U rasdbl aTMocdepsl, BoAa, a BbIAEJSAIOTCH U3
HEro TerJsiora, KMCJOPOJ, AUOKCH] YyIJIepoa, MIPOAYKTHI JKU3Heaes-
TeJbHOCTH Opraiu3MoB. OCHOBHBIE QYHKIINHN OGHOTre0eHo3a — aKkKy-
MYJIAOWA U IepepaclipeaelieHue S9HEePIrid B KPYTrOBOPOT BEIleCTB.
Buozeoyenos — uenocmHas camopezyniupyow,aici u camonood-
depircusawuwasncs cucmema. OH BKJIIOYAET cCJeayioniue odbsazareis-
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HbIe KOMIIOHEHTHI: 1) KJIMMaATH4YeCKHe YCJOBUSA, HEOPraHudecKue
(kuciopoa, a3oT, AMOKCHJ YTIJepoja, Boga, MUHepaJbHbIe COJIH) H
opraEnuecKue (0eJKH, VIJIeBOAbI, JUIITH/BI ¥ IP.) BEII[eCcTBa; 2) aBTo-
TpO(HBIE OPraHU3MbI — IIPOAYIIEHTEI OPTAaHUYECKUX BEeIIecTB; 3) re-
TepoTpo(dHBIE OPTAHU3MbBI — MMOTPEOUTESN I'OTOBBIX OPTaHUUYECKUX
BeIIeCTB PACTUTEJILHOTO (ITOTpebuTe I MepBoro NopsaaKa) U 3HUBOT-
HOTO (ITOTPedUTEeJ I BTOPOTO M CJIEIVIONTNX MOPAAKOR) IPOMCXOMKIe-
HHUSA; K reTepoTpodHBIM OPraHU3MaM OTHOCATCS W Pas3pyUINTed —
JIECTPYKTOPBI, KOTOPbIE PasjaraloT OCTATKH MEPTBBIX PACTeHUHA U
JKMBOTHBIX, ITpeBpaInas uX B IIPOCThIe MUHEePaJIbHbIe COeIUHeHH .

Buouero3vt, B OTJIMUYMEe OT OHOTreOmeHO30B, BKJKYAIOT TOJIBKO
B3aMMOCBSA3aHHBIE MEKAY COO0H KUBBIEe OPraHU3Mbl, OODUTAIOIINE B
naHHON MecTHOCTH. OHM XapaKTePUIYIOTCHA 6UJOBbLM PA3HO06pasu-
em, T. . YUCJIOM BUJIOB PACTEHUN U »KUBOTHBIX, 00pasymoInx gaH-
HBIN OMOIEHO3; NJA0MHOCMbIO NONYAAYULL, T. €. YUCTIOM 0cobel naH-
HOTO BHJIa, OTHECEHHBIM K eITHHHIIE ILJIOIIAa 1 HJIN K eJUHUIe 00beMa
(1)1t BOAHBIX U IIOYBEHHBLIX OPraHU3MOB); Ouomaccoit — obIuM Ko-
JIMYECTBOM KHUBOI'O OPraHMYECKOT0 BEIleCTBA, BHIPAYKEHHBIM B €1~
HHUIlaX MAacCCHI.

Buomacca obpasyercs B pe3yJibTaTe CBA3bIBAHUA COMTHEUHOI 9HED-
run. IpPeKTUBHOCTD, ¢ KOTOPOI pacTeHUA aCCUMHIUDPYIOT COJIHEeY-
HYIO JHEPruio, B pasHbIX OMOIEeHO3aX HeoawHaxkoBa. CymMmapuHas
NpoAYKIKMs (OTOCUHTE3a Ha3bIBaeTCs nepeuiHoil npodyrkyueit. Pac-
THTeJbHasA DMoMacca UCIoJIb3yeTes MOTPeOnuTeISMH IIePBOTO TTOPSAJI-
Ka — PaCTHTEJIbHOAAHBIMHA }KUBOTHBIMH B Ka4eCTBEe HICTOYHMKA dHEP-
T'HH U MaTepuaJia JJisi co3anus omoMmaccnl. B cBoio ouepenb, 9TH KU~
BOTHBIE CJIY?KAT UCTOYHUKOM S9HEPIUH 1 MaTepuaJia JAJisd morTpeduresei
BTOPOT'O MOPSAAKA — XUIITHUKOB U T. 1. Hanbosbiiee KoJuuecTBO OH10-
Macchl 00pa3yeTcsi B TPDOIMMKAX M B YMEPEHHOHW 30He, 0YeHb Majio —
B TYH/Jpe 1 B okeaHe. OpraHu3msbl, BXOAsAI[1e B cOCTaB OMOIEHO30B,
HCIIBITHIBAIOT JeiicTBUe (paKTOPOB HEIKWUBOM MPUPOABI (abuomuue-
ckux) u (paKTOPOB JKUBOU Ipupoasl (6uomuyeckux). Paccmorpum
JleficTBHE 3TUX JBYX IPyIIl JaKTOPOB HA YKUBOU OPraHU3M.

9 LBO[‘IDOOH ONA NOBTOPEHWUs U 3afaHUsA

1. Y710 Takoe 61oreoLeHo3kI? HazosuTe U OxapakTepu3yinTe Kak MOXHO Noapo6-
Hee COCTaBNAIOLME UX KOMMOHEHTbI,

2. Yto Takoe HBuoueHo3? Kakue nokasatenu ero xapakrepuayioT?

3. Y710 Takoe Buomacca? B pesynsrare 4ero oHa obpasyetca?
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o | Monymante

1. OBbsicHUTE, NoYemMy Mbl HasbiBaem BUOreoueHo3bl CamMoperynupyLWUMMUCS
cucTemamm.

2. Kak moryT BbiTh cBA3aHblI obuTaouwme B ogHom BbuoueHose Genka, noce 1 as-
Ten?

° | PaboTa c KOMNbLIOTEPOM

O6parutecs K aucky. U3yyute matepuan ypoka v BbINONHUTE NPeIoXKeHHbIe
3apaHns.

50. A6uoTuyeckue pakTopbi cpenpl

BcriomHuure!

® l'opavue ucmovnuru ® Bodopocau cneza u avda ®* Muzpayuu
scugomubLx ® TeneevitHocaueble pacmenun ® Ceemoniobuésle
pacmeHua ® 3acyxoycmoilyuéble pacmeHus ® Brazonwobusste
pacmenusn ® JlemHuan u 3UMHAR CNAYKA HCUBOMHBLY

Temneparypa. BobIIMHCTBO BHA0OB IPUCIOCODJI€HO K JOBOJIBHO V3~
KOMY AManasoHy TeMmneparyp. HekoTopsle opraimusmbl, 0COOEHHO B
CcTaJu¥ IIOKOS, CIIOCODHBI BBIJIED;KUBATH OUeHb HU3KHE TeMIepaTy-
pbi. HanpumMep, MUKPOOPTraHU3Mbl BBIZEPIKUBAIOT OXJAXKIAEHUE J10
—200 °C. OrgenbHble BUALI DaKTepUIl ¥ BOJAOPOCTEH MOTYT KUTh U
Pa3MHOKaThCA B TOPAYMX UCTOUHUKAX Ipu Temneparype +80...88 °C.
IIunamazoHn KoJgebaHUI TeMIepaTyphl B BOJe 3HAUNTEIBHO MEHLIIe,
yeM Ha CyIlle, COOTBETCTBEHHO M IIpejesibl BEIHOCIMBOCTH K KoJeba-
HUAM TeMIIepATypPhl Y BOAHBIX OPTaHU3MOB ViK€, UeM yV Ha3eMHBIX.
XoTa HaseMHbBIe OPTaHU3MBI IPUCIIOCOOUINCE K 3HAYUTEIbHBEIM KO-
JebaHUAM TeMIlepaTyphl Cpebl, OIITUMAaJIbHAA TeMIepaTypa A8 uX
JKUBHEAEATEJbHOCTH HAXOJUTCHA B CPABHUTEJIBLHO Y3KUX IIpejeaax:
15—30 °C.

PaznuuaioT opraHu3MBbl ¢ HEIIOCTOAHHOM TeMIepaTypoii Tejia u op-
raHu3Mbl C MOCTOSSTHHOM TeMIlepaTypoil Tena. Temieparypa Teia
y IIepBBIX 3aBUCHUT OT TeMIlepaTyphl OKpYy KawIei cpeabl. Ee moBwI-
1IIeHYe BhI3bIBAeT Y HUX HHTeHCH(PUKAIINIO JKU3HEHHBIX IIPOIECCOB 1
VCKOpeHHe (B U3BECTHBIX IpejleJiax) pasBuTus. IT0 pbi0bl, aMm(puonn,
PEeNTHINH.
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B npupose rtemneparypa HenocrosHHa. OpraHmsmbl, KOTOpbIE
0OBIYHO I10/IBEPralTCsa BO3AeHCTBUIO CE30HHBIX KoJleOaHMII TeMIiepa-
TYp, 4TO HadJII0faeTca B YMePEeHHbIX 30HaX, XyiKe IePeHOCAT NOCTOo-
AHHYIO TeMIlepaTypy. Pe3kue kosnebaHusa TeMnepaTypbl — CHJIBbHBIE
MOPO3bI WU 3HOM — TaKke HeOJaronpuATHLI 1JIs OpraHnu3Mos. Paas-
JUYHBIE BHUJBI >KUBBIX OPraHU3MOB BEIpaboTanu MPHUCIOCOOJIEHUA
151 60pBOBI ¢ OXJakeHneM Wiin neperpesom. C HacTynjieHueM 3u-
MBI PACTEHUA U JKUBOTHbBIE ¢ HEIIOCTOSIHHOM TeMIlepaTypoil TeJia BIa-
JlaloT B COCTOAHUE 3UMHEro 1mokos. MHTeHCHBHOCTH OOMeHa BeIecTB
y HUX pe3Ko cHuskaercd. [Ipu nmoaroroske K 3uMe B TKaHAX 3araca-
eTCs MHOTO YKMPOB U yIiieBooB. KosimyecTBO BO/BI B KJIeTKAX YMEHb-
nIaeTcs, HaKaJIMBAIOTCA caXapa U IVIMIEePHUH, IPenaTCTBYIOHe 3a-
Mep3aHHuI0. ITHU IIPOIeCChl PA3BUBAIOTCA ITIOCTEIIEHHO,  MOPO30CTOM-
KOCTh 3MMYIOIIHX OPraHM3MOB YBEJIUIWUBAETCH B TEYECHHUE 3IWMBI.
B xkapkoe Bpems rozga, Haob0pOT, BKJIKYAIOTCA (PH3UOJIOTHIECKHE
MEeXaHU3MbI, 3alIAIIAIONINe OT Ileperpesa. ¥ pacTeHuil yCUJInBaeTcs
ucliapeHue BOJbI Yepes3 YCThHUIA (3TO IPUBOAUT K CHUKEHUIO TeMIe-
paTypsl JIMCTHEB), 8 Y KUBOTHBIX — Yepe3 AbIXaTeJbHYIO CUCTEMY
1 KOYKHBIE ITOKPOBBI.

B 3HauuTeIbHO MEHbIIIEH CTEIIeHH 3aBUCAT OT TeMIepaTypPHBIX yC-
JIOBUH cpe/ibl KMBOTHBIE C IOCTOSHHON TeMIepaTypoH Tejla — IITHILbI
¥ MJIeKonuTawiine. ApoMopdHbIe U3MEHEeHUA CTPOeHUA (JeTbIpex-
KaMepHOe cepjlle U HaJluyHe OJHON AYTH aopThl, oOecrnednBaloine
MOJTHOE pasjie/leHue apTepHuaJbHOT0 H BEeHO3HOTO KPOBOTOKA, UHTEH-
CHUBHBINA 00MeH BellecTB OJiarogapAa cHabXKeHHWI0 TKaHell apTepHhalb-
HOIl KPOBBIO, HACBHIIIEHHON KHUCJIOPOAOM, IEePheBOIl MM BOJOCAHOMN
IOKPOB TeJia, CIIOCOOCTBYIOMINI COXPaHeHUIO Telia, Peryaaius Ter-
JIOOTAAYM KOKHBIMHU COCYJaMHM, XOPOIIIO pasBUTasd BbICIIIAA HEPBHAA
JIeATEeNIbHOCTh, 0CO0€HHO Y MJIEKOIIUTAIONINX ) IIO3BOJIUIIN IIPeJCTaBu-
TEeJISIM BTHX /IBYX KJIACCOB COXPAHATH aKTUBHOCTH IIPU OYE€Hb PE3KHUX
nmepemnajax TeMIepaTyp U OCBOUTH NMPaKTHYECKM Bce MecTa obuTa-
HuA. OHAKO ¥ Yy MJIEKONIMTAIOIMX HEKOTOpPhle OCOOEHHOCTH CTpoe-
HUSA CBA3AHBI C TEMIIEPATYPHBIMHA YCJIOBUAMHU. Y MaMOHTa, obuTas-
IIero B CypOBOM KJMMaTe, YIIHU OblJIY HEBEJIMKH, a Y apPUKaHCKOr0
CJIOHA YIIH CJIYKaT OPraHoM TePMOPeryJIsaiuy U JOCTUraloT II03TOMY
OospIux pasmepos (puc. 123).

Ceer. CBer B (popMe COJTHEUHOI pajguanuu odecriednBaeT BCe U3~
HEeHHBIe ITpoIeccsl Ha 3emuie. {11 opragsm3MoB BayKHBI JJIMHA BOJHBI
BOCIIDUHUMAEMOr0 M3JIYYEeHHUSA, ero MHTEHCUBHOCTb U IIPOAOJIKU-
TeJBHOCTh BO3eMCTBHA. ¥ IbTPa(hHOIeTOBbIe JIYYH C JJIUHON BOJHBI
posee 0,3 mxm cocraadaT 10% nyuucToii 3HEpPruu, AOCTUTAIONIEH
3eMHOI MOBepXHOCTH. B He0oIbIINX J03aX OHU HEOOXOAUMBI KUBOT-
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Puc. 123. YwHbie pakoBUHbLI MNEKONUTAIOLNX, MOMUMO UHbIX DYHKLUWIA, BLINOAHAIOT U
TEPMOPEryNATOPHYIO. Yepea HMx opraHnam BulBoamT nabeiTok Tenna. Yem 8 bonee
XapKom Knumarte obutaer XMBoTHOE, Tem BonblIe Y HEero ylHbIE PAKOBUHbI.

1 — MHOAWINCKUIA CNOH, 2 — appUKaHCKUIA CNOH, 3 — MaMOHT

HBIM 1 uestoBeky. [Tog ux Bo3eficTBHeM B opraHuaMe obpasyercs BU-
TamMuH D. HacekoMble 3pATEIbHO pPa3andaioT yabTpaduoIeTOBEIe JIy-
94 U IOJB3VIOTCA 3THM [IJ1d OpPHeHTal M Ha MeCTHOCTH B OﬁJ’I&‘-IHyK)
norony. Haubonblree BINSHUE HA OPTaHU3M OKa3bIBAeT BUAMMBIi
cseT ¢ pauHoM BoaHb!l 0,4—0,75 MKM, 4bsI 9HEPI'Hs COCTABJISAET OKO-
0 45% o00111ero KoJuyecTBa JYIUCTON 9HEPIUY, TaJgalole Ha 3em-
mio. O MeHee Bcero ocyabisieTcs, NPOXOAsA Uepes IJIOTHBIEe obJsiaxka
u Boay. IToaromy poTOoCHHTE3 MOKET UATH U IIPHU IIACMYPHOH Moroje,
# TMIOJI CJIOEeM BOJBI OIIpeJieIeHHON TOJIIIHAHLI.

Cuawuit (0,4—0,5 mxMm) u kpacusiit (0,6—0,7 MmrMm) cBeT ocob6eHHO
CHUJIBHO TIOTJIONIaeTCA XJI0PO(UAILIOM.

B szaBucuMocTH OT yCJIOBHE 00MTAaHMA pacTeHHMs aJanTHPYIOTCH
K TeHU (MeHeBbLHOCAUBbIe PACMeHUA) UIN, HAIPOTUB, K APKOMY
coqHLLY (c8emostiobusbie pacmenus). K mocnennei rpynmne orHocAaTca
xJsieb6HbIe 3j1aku. Ho 1 y CBeTONIOOMBLIX PACTEHUN YBeJIWMUYeHWe WH-
TEHCUBHOCTH OCBEIEHHUA CBEePX ONTHUMAJbLHOH mogasJiseT (hOTOCHH-
Te3, IO3TOMY B TPOIIMKAaX TPYAHO IIOJYYHUTH BBICOKHE YPOKaU KYJIIb-
TYp, 6oraTerx 6eIKoOM,

Bnmsaaue BUIMMOro cBeta — APKUAM IPUMeEp TOT0, KaK YKUBBIE OP-
raHU3MBbl HMCIIONB3YIOT €CTEeCTBEHHYI IEePUOAUUYHOCTD H3MEHEHUS
Ccpelbl sl pacipee/ieHusi CBOUX (DYHKIIWIT BO BDEMEHH M JIJIs ITPO-
rpaMMUPOBAHUSA CBOMX JKU3HEHHBIX IIUKJIOB TAKUM 00pa3oM, 4To0bI
HCITIOJIB30BATH caMble OJIaronpPHUATHBIC YCIOBUA. Upe3BbIduaifHO BaK-
HYIO POJIb B PeTyAALNNNA aKTUBHOCTH KXKUBbLIX OPraHU3MOB M HX Pa3Bu-
THS UI'PaeT IPOAOJKHTEJIbHOCTE BO3JeMCTBHA CBeTa — omonepu-
00. B ymepeHHBIX 30HAaX, BbIIIEe ¥ HHIKe 3KBATOPA, UKJ PA3BUTHSA
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pacTeHU M KUBOTHBIX IPUYPOYEH K Ce30HAM I'ojla, M CUIHAJIOM JJ1A
IOATOTOBKM K M3MEHEHHIO TeMIIePDaATYPHBIX YCJOBHH CIYKHUT IIPO-
JOJIPKHATEJBHOCTh CBETOBOIO JHHA, KOTOpPas, B OTJIUYME OT APYTUX ce-
30HHBIX (paKTOPOB, B OIIpeie/IeHHOE BpeMsd Irojia B JaHHOM MecTe Bce-
rjaa oguHakKoBa. @oTonepuos npeAcTaBseT coboil Kak Ok MYCKOBOM
MeXaHHM3M, BKJIIYAIOUIAN (DU3N0JIOrudecKue MpoLecchl, Ioc e 10Ba-
TeJILHO MPUBOJAAINNE K POCTY U I[BETEHHUIO PACTeHUH BECHOM, IIJI010-
HOIIIEHUIO JIETOM ¥ cOpPaCchIBAHWIO UMM JIMCTHEB OCEHBIO, a TaKiKe
K JIMHBKE 1 HAKOILJIEHHU K JKHpa, MHI‘paHHH U PpasMHOMEHHK Y IITHIL
1 MJIEKONUTAIOIINX, HACTYIJIEHUIO CTAAUM [IOKOA Y HaCeKOMBIX. W3-
MeHeHHe NJIHHBI JHA BOCIIPpHHHMAaeTCs oprasaMH 3peHHuA Yy AHHBOT-
HBIX UJIM CIIeIlMAJIbHBIMU IUTIMEHTAMHU B JUCTHAX PACTeHUMH.

RDOME Ce30HHBIX HSMeHeHHﬁ pexnMa OCBEIlleHHOCTH, CMeéHa OHA
1 HOYH ONpejesisieT CYTOUYHBINH PUTM (DU3NUYECKOH aKTUBHOCTH Opra-
HH3MOB, a TaKye CKOPOCTh NPOTeKaHHud UX QJHGHOJIOI‘H‘IECKHX Ipo-
1eccoB. CriocoO0HOCTL OPraHU3MOB OHIYIIIATHE BpEeMsl, HAJIHMYHE ¥ HUX
«OHOJIOrHYeCKHUX 9aCOB» — BarKHOe ITpucnocodaeHne, odbecrneynBaio-
111ee BEIXKUBaAHME 0CO0OHM B JaHHBIX YCJIOBUAX Cpeabl.

NadpaxpacHoe uainyuenue cocraaser 45% oT 001ero KoJau4decT-
Ba JYUMCTON sHepruu, nagarwoimieid Ha 3emuao. MadpakpacHbie Jydu
IIOBBIIIIAIOT TeMIlepaTypy TKaHell pacTeHHM#H M JKMBOTHBIX, XOPOIIO
MOTJIOMIalTCA O0BbEKTAMM HEXHMBOM NPHUPOALI, B TOM YHCJIe BOJOMH.
Tak kak sn00asa DOBEPXHOCTh, HMeIOIIasa TeMIlepaTypy Bblllle HYJIdA,
HCIIyCKaeT IJJUHHOBOJIHOBBIE TEIIJIOBBIE JIVUH, TO pacTeHHue HJIH XKH-
BOTHOE BOCIIPMHHMAET TEILJIOBYIO 9HEPrHIO TAKMKe 0T OKPYKaIIINX
npeaMeToB.

Baaskrocrs. Boja — He00X0AUMBI KOMIOHEHT KJIETKH, ITI03TOMY
KOJIUMYEeCTBO ee B TeX UM UHBIX MecTax 06HTaHHﬂ CJIY.'H{HT orpafmqw
BaOUIMM (PAKTOPOM A PACTEHHI M JKHBOTHBIX U OIpelesiseT Xa-
pakTep (uopsl 1 hayHLI B JaHHOU MecTHOCTH. VI30BITOK BOABI B I10Y-
Bé IPUBOJAUT K Pa3BUTHIO OOJIOTHOM pacTUTEJbHOCTH. B 3aBUCUMOCTH
OT BJIAYKHOCTH MOYBBI (M I'OZOBOT0 KOJIMYECTBA OCAIKOB) BUJIOBOH CO-
CcTaB pacTUTEJbLHBIX co001mecTB MeHsAeTcsa. [IInpokonucTBeHHEBIE Jeca
I0JKHee CMeHAITCS MeJIKOJHUCTBeHHBIMH, KOTOPhIe IePexXoiAT B Je-
cocrens. [Ipu fanbHEIIIEM TOBBIIIEHUH CYXOCTH MOYBELI BLICOKOTPA-
BbE yCTyIaeT MECTO HM3KOTPaBbiO, 3aTe€M pPa3BUBAeTCA NYCTBIHHBIN
napamadr. HepaBHOMepHOe pacnpejieleHne OCafKoB 110 BpeMeHaM
rojla TaKke npeacrasiasgeTr co00i BasKHbBIN OrpaHUYMBAIOIINMI (paKTOP
JLJIsl OPraHM3MOoB. B 9TOM cirydae pacTeHUAM U JKUBOTHBIM IIPAXOIUT-
Csl IePEeHOCHUTH JIJTUTEJIbHBIE 3aCyXHU. B KOPOTKHUIA JKe ITepUoJ yBJIaK-
HEeHH IOUBHI MPOUCXOJAHUT HAKOILJIEHHE NEePBUYHOMN NPOAYKIIUHA JJIA
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coobmiecTBa B estom. VIM onpezenaerca pasMep rogoBOro sanaca 1nm-
¥ AJIS JKUBOTHBIX U canpodaros — OpraHusMoOB, pasjaramlilux op-
raHu4ecKye OCTATKH.

B nmpupose, Kak IpPaBHJIO, CYIIECTBYIOT CYTOYHBIE KoJebaHHA
BJIAXKHOCTH BO3[IyXa, KOTOPhIe HAPSAAY CO CBETOM H TeMIIEpaTypoil pe-
IYJIMPYIOT aKTUBHOCTH OPraHMU3MOB. BJIaKHOCTh KaK 9KOJIOTHYECK Uit
(hakTOp BayKHA M TeM, YTO U3MEHAET PeaKI M0 OpraHu3Ma Ha TeMIle-
parypHble kKonebanus. Temneparypa cujbHee BIMUAET HA OPraHU3M,
eCJIM BJIaKHOCTE OUeHb BEICOKA MJIXM HHU3Ka. TOYHO Tak xe POJIb BJIa-
HOCTH TIOBBINIAETCS, €CJIU TeMIepaTypa 0JIM3Ka K IIpejiejiaM BBIHOC-
JUBOCTH AaHHOrO BUja. Ilns pacTeHWi M 3KMBOTHBIX, OOHTAIOIIUX B
30HaX C HEJIOCTATOYHOM CTEIeHBIO YBJIIAJKHEHUS, XapaKTePHO HAJIH-
yne a(pheK THBHBIX IPUCIIOCOOIeHNI K He0JIaronpuATHBIM YCJIOBUAM
3aCYUILIMBOCTH. ¥ PACTEHMI MOIIHO Pa3BUTa KOPHeBas cUcTemMa, Imo-
BBIIIIEHO OCMOTHYECKOE JaBJIeHUe KJIEeTOYHOr0 COKa, crnocobCTBYIO-
1ee yAep:KaHUIO BOJBI B TKAHAX, YTOJIIEHA KYTHKYJIA JUCTA, CUIIb-
HO YMeHBbIIIeHa UJIH [IpeBpaljeHa B KOJKYKH JIUCTOBadA NJIaCTUHEKA.
¥ HEKOTOpPBIX PAaCTeHW, HAIIPDUMEp Yy cakcayJja, JUCThsA yTpaunuBa-
10TCA, a POTOCHHTE3 OCYIIeCTBIIAETCH 3eeHbIMu credbnamu. [Ipu or-
CYTCTBHM BOJBI POCT MYCTHIHHBIX PACTEHHI IIPeKpallaeTcs, B TO Bpe-
Mf KaK BJIAroJI00MBBIE DACTEHUSA B TAKUX YCJIOBUSIX YBAJAIOT U I'u0-
HyT. KaKkTyCchl cHOCOOHEI 3an1acaTh 00JIbIIINE KOJUYecTBa BOABI B TKAHAX
1 9KOHOMHO €€ pacXoJ0BaTh.

¥V IyCTHIHHBIX KWBOTHBIX TaKKe €CTh IeJbli paj pusnosorunye-
CKHMX IIpuCHocob/ieHnll, TO3BOJIAIOIINX IEPeHOCUTL HEJOCTATOK BO-
abl. MenKuHe JKUBOTHBIE — T'PBI3YVHEI, IIPECMBIKAKIINECST, YIeHUCTO-
HOTME — M3BJIEKAIOT BOAY W3 mMUINU. VMCTOYHUKOM BOJBI CJHYXKHAT
U KUDP, HAKATLJIMBAIOIUICS Y HEKOTOPBIX MKUBOTHBIX B 6OJIBIINX KO-
augecTBax (ropb y BepOurioior). B :xapkoe BpeMs rojia MHOI'HE 3KU-
BOTHBEIE (IPBI3YHBI, Yepenaxu) BIajaloT B COAYKY, TPOI0JIKAIOIYIO-
cA HECKOJIBKO MecsaneB. K Hagamy jera pacTeHusi-apemepsl I1ocie
KPaTKOBPEMEHHOTO IIepHojia IBeTeHHus cOpachlBalOT JHUCThLA, HHOT-
Jla Y HUX IOJTHOCTHIO OTMHUPAIOT Ha/I3eMHBIE YACTH, COXPAHAIOT TOJb-
KO JIYKOBHMIIBI U KOPHEBUIA A0 CJAEAVIOIIero BereTaluoHHOTO Ie-
puoza.

9 | Bonpocel Ans NOBTOPeHUS U 3a4aHuUA

1. Yrvo Takoe abuoTtuyeckue hakTopsl cpegsl? MNepevyucnure mx.
2. Kakyio ponb ans XXu3HeaesaTeNbHOCTU OPraH3amoB UrpatoT ynsTpahuoneToBbie
nyun?
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Kakylo 4acTe cnekTpa BMaAMMOro uanyyeHns conHua Hanbonee akTMBHO Norno-
waet xn1opodunn 3eneHbix pacteHnin?

Y10 Takoe TeHEeBLIHOCMBbLIE pacTeHna? MNpuseanTe NnpuMephbl.

Yo Takoe ceeTonbussie pacteHua? MNpuseavTte NpUMepsI.

Kakyio ponb B XW3HeAesaTeNbHOCT OPraHn3MOB UrpaeT CBETOBOW PEXUM?
Kakue npucnocobnexus B yCNOBUSIX HEOOCTaTKa BOAbI Pa3BMBaOTCH Y pacTte-
HWIA; Y )KUBOTHbBIX?

U L

o Moanymanre

Kakoe apanTMBHOE 3HaYeHne UMEET Y KMBOTHbIX 3UMHSIS UNW NETHAS cnsyka?

) | Pa6ora c komnsioTEPOM

OBparuteck k agucky. M3yunte marepuan ypoka v BoiNONHWUTE NPEANOXEHHbIe
3afaHnA.

5 1. MuteHcuBHOCTL AeiicTBuA
dakTopoB cpeapl

i Bcnomuure!

® Onmozenes ® Yzpu ® 3naxu ® Kpabv. ® Pocanka
®* MunepaavHble ydobperHus

HamenunBocTh 9KOJOrHYeckux (pakropos. Hexoropsie cBolicTBa cpe-
JIbl HAa IPOTAMKEeHU U JJIUTEeJIbHBIX II€PHUOJI0B BpeMeHH OCTaI0TCA OTHO"
CHUTEeJIbHO INOCTOSAHHBIMMW. TaROBbI CHJIa TATOTEeHHUA, THTEeHCHUBHOCTL
COJTHEYHOT'O M3JIYYEeHHs, COJIeBOM COCTAaB OKeaHa, I'a30BLIM COCTaB U
cBoiicTBa armochepsbl. BONBIIMHCTBO e 9KOJIOTHYeCKUX (PaKTOPOB —
TeMIlepaTypa, BJIAKHOCTb, HHTEHCHBHOCTbH NepeMelleHUs BO3IyII-
HBIX Macc — BeTep, KOJUYEeCTBO U YACTOTA BHINAJeHHUA 0Ca/IKOB, VK-
PBITHSA, XUIMHUKN, HaPa3UThl, KOHKYPEHTHI U [IP. — OUYeHb U3MeHYHU-
BO KaK B IIPOCTPAHCTBE, TAK U BO BpeMeHH. CTeneHb N3MEHUYNBOCTH
KakJIoro u3 aTuxX (pakToOpoOB 3aBUCHUT OT ocobeHHOCTeH cpeabl obuTa-
Hus. Hanpumep, reMneparypa CHJIbHO KoJebeTcs Ha IIOBEPXHOCTH
CYIIH, HO MOYTH IIOCTOSAHHA Ha JIHEe OKeaHa WU B Ileiepax. [lapasu-
ThI JKUBYT B YCJIOBUAX U30bITKA ITHIIH, TOrJa KaK CBOOOAHOKHUBYIIHE
XMUIHUKH 9aCTO UCOBITHIBAIOT I'OJIOJ.

ITonynsAamum oprasu3MoB, 00UTAIOIIHE B KAKOW-TO ONpe/leJIeHHON
cpene, npucnocabimnBalTCA K 9TOMY HEOCTOAHCTBY IIyTE€M ecTecT-
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BEHHOT'O 0TOOpPAa, Y HUX BBIPA0ATHIBAIOTCS Te MJIHA MHBIE MODP(OJIOTH-
yecK#e U PU3HU0JIOTHUYECKHEe OCOOEHHOCTH, IT03BOJIAINIINE CYIIeCTBO-
BaTh MMEHHO B 3THX M HH B KaKHUX JIPYTUX yciaoBuax. [[1a Kamaoro
BH/Ia CYIIECTBYET ONTHMAaJIbHAsd MHTEHCHBHOCTH AEHCTBUA JI000T0
(haxTOpa, Ha3bIBaeMasA 30HOU ONMUMYMA IK0I02UHeCK020 paKkmopa
(WM TPOCTO €ro OonMmumMymom), OTKIOHEHUE OT KOTOPOl B CTOPOHY
YMeHbIIIeHUA UJIH YBEJINYEeHU YTHeTaeT dKU3He[eATeJIbHOCTD JIJaHHO-
ro suga. [lorpannuHblie 3HaYeHUA (aKkTOpa, 3a NpejeaaMy KOTOPBIX
HacTynaer rubesib OpraHuaMa, Ha3blBAKOT 8EPXHUM U HUNCHUM npede-
AaMU 8bLHOCAUBOCTU.

Ha opranmusm 0JHOBPEMEHHO BJIHAIOT MHOTOYHCJIEHHbIE U PA3HO-
obpasHbIe (paKTOpPE! cpeabl. 110 OTHONIEHUIO K OJHUM OpPraHu3Mbl 00-
JaafoT IMIUPOKUM JUATTA30HOM BEIHOCJIMBOCTH U BBIIEPKUBAIOT 3HA-
YHTeJbHBbIEe OTKJIOHEeHHS MHTEHCHUBHOCTH (paKTOpa OT ONTHUMAJILHOM
BeJIMUMHEI. [[pyrue (hakToOpbl MOTYT MEHATHCH TOJIBKO B Y3KOM JHAa-
nasoHe, MOCKOJBKY OPTaHU3MBbI BBIZIEP)KUBAIOT JIUIIL HEOOJIbIIINEe OT-
KJIOHEHUA WX 3HAUYeHHH orT onTmMmyma. Hanpumep, I HEKOTOPBIX
AHTAPKTUYECKHUX BHUAOB PbI0, afaliTUPOBAHHBIX K X0JIOAY, AUAIla30oH
epPeHOCHMMBIX TeMmIrepatyp cocrasiser Bcero 4 °C (ot -2 go 2 °C).
C noseinteEneM TeMmrepaTtypsl 10 0 °C aKTUBHOCTHL OOMeHa BeIecTB
BO3pacTaeT, HO IpH JajbHeHIIeM ee yBeJIJMUeHUH HHTeHCUBHOCTE Me-
rabonauama mnajgaer, u npu 1,9 °C peibsl mepecTaoT IBUTAaThCHA, BIIa-
Jlasg B TEIJIOBOe ollenneHeHWe. B To ke BpemA priObI, 00U TaIOIIHE B BO-
JoeMax MyCTbIHb, CBOOOAHO IEepPeHOCAT KoJieDaHuUA TeMIeparyp B
auamnasoHe ot 10 go 40 °C. [IImpokuM amana3oHOM BBIHOCIHBOCTH
K M3MEeHEeHUAM TeMIlepaTypbl 00JaZaloT JKHUBOTHBIE, OOHTaONIAe
B BBICOKMX mupoTax. Tak, mecusl B TYHAPE MOTYT NEPEHOCHTH KOJe-
oanns remoepatypsl B npegenax 80 °C (or —55 mo 30 °C). YeroiiunBsl
K XoJsiogam MHOrHe cubupcKkue pacrenus. Tak, faypeckas TUCTBEHHH-
ma 63 Bepxosincka BelAep:KUBaeT sSuMHHE Mopo3sl 1o —70 °C. Pac-
TEeHHS JKe TPOIIMUEeCKHUX JIeCOB MOTYT CYIIeCTBOBATH B JOCTATOYHO V3-
KHX IIpeejaX M3MeHEHHH TeMIIepaTyphbl OKPYIKalolleil cpeibl: ee
cHmyKeHne o 5—8 °C oxkasbIiBaeT Ha HHUX I'yOHUTeJIbHOE JeiicTBHE.
A X0J10m0IF00UBBIE BUABI 3€JIEHBIX M AMAaTOMOBBIX BOJAOPOCJEH B ITO-
JSIPHBIX JIBAAaX U HA CHEIKHBIX MOJIAX BBICOKOTOPHUI JKHUBYT TOJBKO
npu remieparype okoJo 0 °C.

ITo oTHOmIEHHIO K (paKTOPaM Cpe/bl Pa3InUaloT BUABI TEII0II001-
BBl B XO0JIOZOJTI00MBEIE, BJIATO- U CYXO0JI00MBEIE, IIPUCIIOCO0JIeHHEIe
K BBICOKON MJIM HHU3KOH COJIEHOCTH BOABI. /18 BOAHBIX KHBOTHBIX
00JIBITIOE 3HAUEHHE UMeeT KOHIIEHTpanus Kucjaopoaa B Boie. Hexko-
TOpBIe BUJBI MOTYT CYIIECTBOBATH JIMIIIbL B Y3KUX Ipejiesax Kojeba-
Hui cogep:xanus 0,. Mosoae pyubeBoii opesn XOpoUIo pa3BuBaeT-
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cAd IPUA KOHIEHTPAIMM KHUCJI0poJaa 2 MI/J; NPU ee CHUIKEeHHHU 0
1,6 mr/n Beca ¢opens rubner. CinegoBaresbHO, AJA (DOpeau ONTH-
MaJIbHOM ABJIeTCA MAKCUMAIBLHO BO3MOYKHAA KOHIIEHTPAIIuA KACIO-
poaa. JIpyrue Buabl peld — cOM, Kapu, oO0HTaIIIHe B 3aCTOMHBIX BO-
JlaxX, XOpOIIIO IepeHOoCAT Hu3Koe cojep:xkanne O,.

PasHuTCa OTHOIIEHUE OPTaHU3MOB U K COJEpPIKaHUIO B Cpejle XHU-
MUYECKHX ajieMeHTOB. Hanmpumep, KieBep pacrer Ha OeIHBIX a30TOM
nouBax. Kpanupa ke nocenserca TOJBKO Ha IMouBaxX, OoraTeix aso-
TOM: ITOJI IePeBbAMHM B MECTaX MaCCOBOT'O THE3/JI0BAHUA IITHIL, B MeC-
Tax CKOIJIEHNA S MHUIEeBbIX OTX0JA0B UJIM HABO3A.

Ha pasHBIX aTamax OHTOreHe3a OPraHUu3Mbl MOT'YT NPOABIATH He-
OJWHAKOBYIO BEIHOCIMBOCTE K TOMY MM HHOMY daxTopy. Hanpumep,
y 6a60YKM MEeJIbHUYHON OTHEBKH — OJIHOTO M3 BPEAHUTENIeHd MyKHU H
3€pHOBBIX NPOAYKTOB — KPHUTHYECKas MHHMMaJIbHAs TeMIlepaTrypa
nas rycenull —7 °C, ans B3pocasix popm —22, a nas aun —27 °C. Mo-
po3 B —10 °C moryduT ryceHuIl, HO He MIPUHECEeT Bpeia AiflaM 1 B3poc-
JbIM (hopMam.

Oprasnsmel ¢ 60JIBIINUM AHATTA30HOM BBIHOCJIMBOCTH KO BCeM (Pax-
TOPaM Cpe/ibl pacIpoCTpaHeHbI D0JIee IITUPOKO.

BzaumopeiictBue paxkropos cpeasl. Orpannuusaronmi gaxrop.
OTKJIOHEeHVe NMHTEHCUBHOCTH OJHOI0 KaKoro-jaubo akTopa OT OnTH-
MaJILHOUW BeJIMYUHBI MOJKET CY3UTh MpeJieibl BBIHOCJIUBOCTH K APYTo-
My (haxkTopy. Tak, HanpuMep, IPH YMeHbIIeHHH KOJIAYECTBA a30oTa
B IIOYBE CHMIKAETCS 3aCyX0YCTOMYNBOCTD 3J1aKOB.

DaxTop, HAXOAANIUICA B HEJJOCTATKe HJIH M30BITKE 10 CPABHEHHIO
C ONTUMAJBHON BEJIMUUHOM, HA3BIBAIOT 02PAHUYUBAIOUL UM, TIOCKOJIb-
KY OH JejiaeT HeBO3MOKHBIM IIPOIIBETAHNE BUA B JaHHBIX YCIOBUAX.
Brnepsrie Ha cyniecTBOBaHHEe OrpaHUYMBAIOLIINX (JAaKTOPOB yKasas He-
menkuii xumuk HO. JInbux (1803—1873). IIpupoaa satux (daxTopos
HeoJJMHAKOBAa: HeXBATKA XMMHUYECKOT0 3JIeMeHTa B IOYBe, HEeJIOCTATOK
TerJia uam Biaaru. OrpaHMYMBAIONIMMHY paclpocTpaHeHue (hakTopaMu
MOTyT OBITh U OMOTHUYECKHE OTHOIIEHHUA: 3aHATHE TeppUTOpPHH OoJjiee
CHJILHBIM KOHKYDPEHTOM WUJIH HeJJOCTATOK ONBLIUTEJIeH A5 PACTeHUA.

Msuorue (pakTOpPbI CTAHOBATCH OIPAHMYUBAIOIIUMHE B IePHUOJ pas-
MHOKeHusA. [Ipenessl BBIHOCIUBOCTH JIJIS CEMAH, siUll, 9MOPUOHOB,
JIMUUHOK OOBIYHO ViKe, 4eM JJId B3POCJBIX PACTEHUN U KUBOTHBIX.
Hanpuwmep, MHOrHe Kpadbl MOTYT 3aXO0UTH B PEKH TaJIeKO BBEPX 110
TeYeHWI0, HO UX JIMUYMHKH B PEeYHOH BOJe pasBUBATHCA HE MOIYT,
M 9TO KJIAJeT Ipejiesl paclipocTPaHeHUIo Bujia. Apeas IPOMBICIOBBIX
IITHUI] Y4CTO OINpenesigieTcs BIUAHUEM KJIUMaTa Ha Ailla WU OTeH-
110B, 4 He Ha B3POCJBIX 0cobelt.
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BrisiBjieHHMEe OrpaHMYMBAIOIIUX (PAKTOPOB MMeeT NpaKTHYecKoe
sHaueHue. Tak, NIIeHUIIA IIJIOX0 PACTET HA KMUCJIBIX IOYBaX, a BHeCe-
HUE B IOYBY U3BECTH II03BOJIAET MOBLICUTH YPOKANHOCTE.

0 | Bonpochl A4N19 NOBTOPEHUS U 3a8aHUA

1. Kak HazbiBaloT 6naronpuaTHYIO N8 OpPraHn3mMOB MHTEHCWMBHOCTbL OENCTBUSA
dakTopa BHeLIHeh cpeab!?

2. Y710 Ha3bIBAKOT NPENESNOM BEIHOCAMBOCTU U 4TO ero onpegenser?

3. Y710 Takoe orpaHuyusalomin pakTop?

4. Kak MeHseTCcs BbIHOCIMBOCTL OPraHn3mMOoB K AENCTBUIO 3KONOrmyeckux gpakro-
POB Ha pasHbIX CTaAUaAX OHTOreHeaa?

o | NMoaymainte

Ha npyMepe n3BecTHbIX Bam pacTeHuid U XXMBOTHbIX ONULLKTE BO3MOXHbIE Npe-
[enbl UX YyCTONHYUBOCTU K hakTopam BHELUHEN Cpefbl.

: | Pa6oTa c KOMNLIOTEPOM

Ob6partutech K aucky. Mayyute marepuan ypoka n BbiNONHUTE NpeasioXeHHble
3aaaHus. ’

5 2. Buotuueckue pakTopbl cpeabi

| Bcnomuure!

e [Japcmea, munvt U KAACCHL HUBLLX OP2AHUIMO0E ® Aemompodbl
e 'emepompo@bL® Buouenos

Buosoe pasnootpasue 6moneHo30B. Kak/1b1il JKUBOM OPraHU3M KU~
BeT B OKPY’KEeHUH MHOKECTBa JIPYIruX, BCTyIas ¢ HUMHU B caMble pas-
HOOOpasHble OTHOUIEHUA KAK C IIOJIOMKUTEJNbHBIMM, TAK U C OTPHUILA-
TeJBbHBIMHX JJIA cebs nocjaeacTeuadMHi, H B KOHEYHOM CcUHeTe He MOosKeT
CYIIeCTBOBATH 0e3 3Toro okpykeHus. CBsi3b ¢ APYTMMHU OpraHu3Ma-
MU o0ecliedMBaeT NUTAHUE U PA3MHOXKEeHHe, BO3MOYKHOCTD 3aIUThHI,
cMArdaeTr HeOJIaronpuATHLIE YCIOBUA cpebl. B To ke Bpems 6uoTu-
YecKOoe OKPYKeHHe — 3TO M OIIACHOCTS yiepba unum rubenu.
PacemorpumMm aBa npumepa 6moreHo308. BecbMa pazHoobpasHo Ha-
ceJIeHHEe IIPEeCHOBOAHBIX BOAOEMOB. B HersyboKMX IpecHBIX BOJOe-
Max — IpyAax, MeJKHX 03epax — COJHEeYHBIH CBET ITPOHHUKAET [0
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JHa, co3/JaBas yCJOBUA JJIsI PA3BUTHA BOAOPOCTENd W BBICIIAX BOJ-
HBIX pacTeHuil. B Tojie Boabl 0OMTAIOT MHOTOYUCJIEHHBIE OJHOKJIe-
TOYHBIE BOJIOPOCJIHN, MHOI'OKJIETOYHbIE HUTeBHAHbIe Bogopocau. Ha mo-
BEPXHOCTH BOJIbI B JIETHEE BPeMSA BCTPEUAIOTCA CKOILJIEHUSA THHBI — 3TO
Toxke Bozopocau. Ha 1He HEKOTOpPBIE BOAOPOCTH OOPasyiOT OOIIUD-
Hble TEMHO-3eJIeHble CKOIUIeHusA. BOu3u G6eperoB pacrteT BOASHOI
XBOIll, HA ITIOBEPXHOCTHU BOABI MOYKHO BCTPETHUTh BOAAHOM IAIIOPOT-
HUK caiabBUHMIO. O0OMJIBHO IpefCcTaBJeHBI IIBETKOBBIE DACTEHUA —
KaMBbIIll, TPOCTHUK, POroa, oburaioiiue y 6eperos. Ha Bopguo# raagu
IIJIaBAIOT JUCThA U IIBETKH 0eJol KYBIUIMHKH U JKeJTOH KyOBIIIKH,
Hepeaxo Bcs MOBEPXHOCTH NPYAOB MOKPHITA MEJIKMMHU ILIACTUHKAMHA
psicku. HacTo MOKHO BCTPETHTH U JAPYTHe BOJHBIE PACTEHHS — IIy-
3bIpYaTKy, POTOJHUCTHHK.

JKuBOTHBIII MUD IIPDECHOTO BoZioeMa erie Dojiee 6orat U pasHoobpa-
3eH. B Bojie 1 B miie, MOKPBIBAIOIIEM JHO, OOMTAIOT MHOTOYHCJIEHHBIE
pocTerime, MeJIKue pauKy (IUKJIONEL), JHYMHKH HACEKOMBbIX, TLJIO-
CKHe 4YepBH (IIJ1aHApPHH), B TPYHTE BOJOEMOB — CBOOOIHOMKUBYII[HE
KpyIJble U KoJib4yaTble yepBu. Ha JIUCThAX BOJAHBIX PACTeHUII CUAAT
IIPECHOBO/IHbIE MIJIPbl, OYeHb MHOTOYMCIEHHbLI Pa3dHOOOpasHbIe MOJI-
JIIOCKHM, HACEKOMBIe, HallpuMep KPYIITHBINA XUIIHBIA KJIOII MIaAbIII WIH
BOAAHOM CKOpHHOH. HakoHel, B IPecHOBOAHBIX BogoeMax OOBIYHO
06UTAIOT PACTUTENIBHOAAHBIE U XUIIHbIEe PLIObI, aMMUOUN 1 UX JTHYUH-
KM — TPOJIOBACTHKH. JTOT JAJIeKO He MOJIHBIN NepedeHb o0OUTaTesei
BOJIOEMa BCE JKe laeT MPeJICTABIeHHUEe O ero 8ud080M pa3HO00paA3ul.

B cocras 6monenosa Bcerga BXOAUT OY€HL MHOTO (/10 HECKOJIBKHX
THICAY) BHJIOB CaMOro pa3HOro YpPOBHfA OpraHu3anuu — OT DaxTe-
puii 10 MO3BOHOYHBIX. VIX B3aUMOOTHOIIIEHU S B IIEPBYIO O4Yepeb OIl-
pellesIaoTCA NMUINeBbIMU oTpedbHOoCTAMU. B Halem npumepe oHO-
KJIETOYHBIE BOJOPOCJM CHYKAT IUINeH IPOCTEeHINNM, HHU3IINM
paxKoobpasHbIM — IMKJONAM K Aa(HHUAM, JAUYMHKAM HACEKOMBIX,
(PUIBTPYIOIINM ABYCTBOPYATHIM MOJLIKOCKaM. Beiciine pacTeHud 1o-
e/1aloTCA PACTUTENbHOAJHBIMH PhIDAMU, CKOOIANIMMHI OPIOXOHOTUMH
MOJLTIOCKaMH, JTHYNHKAMHE HEKOTOPBIX HaCeKOMBIX. B ¢CBOIO ouepess,
MeJIKHe payKH, YePBH, JUUMHKHA HACEKOMBIX CJIYKAT NHUILeH psidbam
u ambudbumam. Xwuniabie pbIObI OXOTATCA Ha PaCTUTEIbHOSAIHBIX.
B Boie KOpMATCA HEKOTOPbIE MIEKOIIUTAIOIINE, HAIIPUMED BBIXYXO0JIb,
MUTAIOIAACH MOJIIOCKAMH, HACEKOMBIMH U UX JHYMHKaAMM, HHOTAA
peiboit. MepTBbIe OpraHrnYecKKe OCTaTKU nagaoT Ha guo. Ha Hux pas-
BHMBalOTCA DaKTepPHUH, KOTOPHIX, B CBOIO OYepe/lb, IIOTPeOIAIOT IPOCTeH-
mue, (pUaAbTPYIOIIKHe MOJUIIOCKH | T. 1. Takum obpasom, nuuiesovie om-
HOWEHUSA CAYNCAM PeYSAmopoM HUCIeHHOCMU 8Uud06, 6X00AULUX 8
ououeros. Ctoan ke pazHoobpasHo HaceeHue Mmopei (puc. 124).
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Puc. 124. BuoueHos mopsa. Hanaute Ha pUCYHKE U3BECTHbIX BaM XUBOTHbLIX W YKaXUTE
WX CMCTEMATUHECKOE NoNoXeHne

CrpykTypa 6mouneno3oB. Ilomumo paznoobpasua BHAOBOTO COCTABA
OMOIEHO3bl XapaKTEePU3VIOTCA CJIOYKHOM CTPYKTypoil. PaccMorpum
OMOIeHO3 JIMCTBEHHOTO Jieca. PacTeHuda B J1ecy pasjudaloTcs MO BbI-
cOTe MX HaJ3eMHBIX YacTeil. B ¢cBA3M ¢ 9TUM B PaCTHUTEJbHBIX C000-
II[ecTBaxX BBIAEJAIOT HECKOJBKO «dTarkei», Uiam aApycoé (puc. 125).
IlepBBIil ApyC — ApeBeCHBIM — COCTaBJISIIOT CaMble CBETOJIOOHBEIE
BUABI — Ay0, aumna. Bropoil spyc BKIOUYaeT MeHee CBETOJI00UBLIe 1
Dosree HU3KOPOCJIILIE IePeBbA — IPYILY, KJIeH, ab6son0. Tperunit apyc
COCTOMT U3 KYCTAPHUKOB — JIeIIIUHEI, OepeckJyera u aAp. YerBeprhit
sApyc — TpaBAHUCTHIN. TaKUMHU e «dTa’KaMU» pacnpejesieHsl B 104~
B€ ¥ KOPHH pacTeHHi. pyCHOCTh MO3BOJIAET PACTEHUAM JIVUIIIe HC-
II0JIL30BAThH COJTHEYHBIN CBET 1 MUHEpaJIbHbIE 3aIlachl IOYBEI.

B TpaBsiHOM sfipyce B TeyeHHe Ce30HA NPOUCXOAUT CMEHA pacTu-
TeabHOro nokposa. OQHU TpaBbl, Ha3sIBaeMble a(hemepamMmu, — CBETO-
JI00uBbIe MEAYHUILA, XOXJATKA — HAYHUHAIOT POCT paHHEM BeCcHOH,
KOrjia HeT JIUCTBbI Ha JIePeBbAX U IOBEPXHOCTH IMOYBEI APKO OCBeIle-
Ha. OHU 3a KOPOTKHIl CPOK ycreBalT 00pasoBaTh I[BETKH, JaTh IJIO-
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Puc. 125. fpycHas cTpykTypa
NUCTBEHHOro neca

JomuHupyowme aepesbn 60 m

Monor
30—40m

CpegHuit apyc
20—25m

KycTtapHukosbiii spyc
4—6m

TpasaHUCTLIR ApYC
0,8m

JAbl 1 HAKOIIHUTH NHUTaTeJIbHBIE BelllecTBa. JIETOM Ha UX MecTe 1101 110~
KPOBOM JIepeBbeB Pa3BUBAIOTCH TeHEeBBIHOCIHBbIE PACTEHHUA.

Kpome pacTennii B 1ecy 00UTaI0T MHOTOYHCJIEHHBIE BUBI APYTHX
rpyInI OPraHU3MOB: B IOo4YBe — OaKTepu#, rpudbl, BOAOPOCIH, IPO-
cTeiIue, KPyIJble H KOJIbUaThie (oK AeBbie) UepBU, JIUNUYNHKHY Hace-
KOMBIX (Hampumep, MailCKOTro KyKa) ¥ B3pOcJible HaCeKOMbIe, B Tpa-
BSIHOM M KYCTaPHUKOBOM fIpycax CILJIETAlOT CBOM CeTH NNayku. Bulie,
B KPOHaX JIMCTBEHHBIX IIOPOJ, 0OMJIbHBI I'YCeHUILBI IALEHUI, IIIEJIKO-
IPAJOB, IUCTOBEPTOK, B3POCJIbIe (OPMEI 2K YKOB-JINCTOELOB, XPYIIei,
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B oueHb 0OMBHINX KOJHMYECTBAX B JHUCTBEHHBIX Jlecax BCTPe4YaroTcs
BHJbI, NHUTAKOIIHECA COKOM pacTeHWi, — TJH, 4YepBellbl, KJIOIIbI,
a Tak:Ke moTpeduTeNIH JpeBEeCHUHEI.

B HasemHBIX gpycax O0MTAIOT TAKKe MHOTOYHCJIeHHBIEe I03BOHOY-
Hble — am(puduM, penTHJINHU (3Men U AMIEPHUIlBI), pasHOOOpa3HbIe
NTUILBI, 13 MJIEKOIMUTAIOIINX — I'PLI3YHBI (IIOJIEBKH, MBIIIN), 3ai1e-
obpasHbie, KONBITHBIE (JIOCH, OJIEHHM), XUIIHUKHN (JHCHIIA, BOJIK);
BEPXHIOIO 94aCTh [IOYBEHHOTO SIpyCca 0CBAMBAIOT KPOThI.

Taxum 00pasoM, B KaKJI0M spyce Jieca MOCeJAI0TCA MHOIMOYUCIIeH-
Hble JKHUBOTHBIE, OCHOBHOH (pOpMOI B3aMMOOTHOIIEHHH KOTODHIX,
TakK e KaK 1 B APYTHUX OMOIeHO3aX, ABJISAIOTCA IHILEBbIe OTHOIIIEHHA.

Ienu nuraausa. Pad 83aumoc8a3aHHbLX 8UT0E, U3 KOMOPbLX KAMC-
Ovbtit npedoldywuil cayxeum nuwieit nocaredyouiemy, HOCUmM Ha36a-
Hue «uyenu numarusa».llenb nHTaHUA, HIH IHUIEBYIO eIk, MOXKHO
paccMaTpHUBATH TaK)Ke ¢ TOYKH 3PEeHHUS IMepeHOoca dHEePruy OT ee Ha-
YaJILHOT'O 3B€HA — PaCTeHUH — Yepes pAJ OPraHu3MOB IIyTEM noejia-
HHASA OJHUX BHUJOB ApyrumMu. Takmum obpasom, enm NUTAaHUA — 3TO
TpohuuecKue CBA3U MeK/Iy BUAaMu (OT rped. mpoge — NUTaHUE).

Bepuemcs K pucyHKyY 122. B ocHOBe n300pa’KeHHBIX HA HEM 1iereil
NUTAHHUSA JIe)KAT 3eJIeHble pacTeHUs. 3eJIeHbIMHU PACTeHUAMM NHUTA-
I0TCA WU HaceKOMBIe, U IO3BOHOYHLIE KMBOTHBIE, KOTOPhIE€, B CBOIO
oduepeab, CJYKaT HCTOYHUKOM BHEPIruy M BellecTBa JJIs IIOCTPOeHU A
TeJla moTpebuTeneil BTOPOro, TpeThero U T. I. nopsaakos. Obias 3a-
KOHOMEDPHOCTH 3aKJII0UaeTcs B TOM, UYTO KOJIHUYECTBO oco0eil, BKIIIO-
YeHHBIX B IHIIEBYIO IIellb, B KAXK/0M 3BeHe II0CJIeI0BaTeIbHO YMEHb-
maeTcs ¥ YACJIEHHOCTh YKePTB 3HAUYUTEJIbHO DOJIbIITe YHCIeHHOCTH UX
moTpeduTeseil. ITO IPOUCKXOJUT ITOTOMY, YTO B KaYK/IOM 3BeHEe ITHUIIe-
BOWM IIeNH, HA Kax oM atare nepenoca saueprun 80—90% ee repser-
csl, pacceuBasich B GOpPMe TeIJIOThI. ITO 00CTOATEIECTBO OTPAHUYMBA-
€T YMCJO 3BeHbEeB B Henu (00BIYHO MX OBIBAaeT OT Tpex A0 IATH).
B cpeagrem u3 1 Teic. Kr pacreHnil oopasyerca 100 kr rena TpaBosia-
HBIX JKHBOTHBIX. XHWIIHMKH, IOEeAalOIINe TPaBOAJAHBIX, MOTYT IIO-
CTPOUTH U3 aTOro KoaudectBa 10 Kr cBoeit 6uomMaccesl, a BTOPUUYHBIE
XUIMHUKHU — ToJIbKO 1 Kr. Hanpumep, desioBeK cbegaeT G0JIBIIVIO DhI-
oy. Ee nuiy coctaBiasoT MeJdKue pPhIObI, TOTPebJIAIOHe 300ILIaHK-
TOH, KOTOPBIH, B CBOIO OUepe/ib, JKUBET 3a cueT (DPUTOIIaHKTOHA, YJaB-
JIMBAIOILETO COJIHEUHYIO aHepruoo. Takum obpasoM, A IOCTPOEHUSA
1 kr resna yenoBeka Tpebdyercsa 10 Teic. Kr (huronmankToHa. Ciiegosa-
TeJIbHO, JKABasfd OMomMacca B KaKJOM TIOCJIEeAVIOIEeM 3BeHe eI Ipo-
IPECCUBHO YMeHbINaeTcs. JTa 3aKOHOMEPHOCTh HOCUT Ha3BaHUe npa-
suaa axonozuveckoil nupamudet (puc. 126). Paznuuaror nupamudy
yuce.i, OTpaKarmIIYIO YUCJIO 0co0eil B Ka)XZI0M 3BeHe NMUIIeBOH Ienn,
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Puc. 126. YnpouwieHHasa akonornyeckas
nupamuga. 3a cYeT 3HepPrun ceeTa
pacteHus obpasyoT Buomaccy,
KOTOpPas MCNONb3YETCA HACEKOMbIMU
ANSA NOCTpoeHus ceoero tena. AMoudumn
WCNONBL3YIOT UX ANA NNACTUYECKOro u
aHepreTuyeckoro obmeHa, ABNARCh, B
CBOIO 04epeb, UCTOYHUKOM SHEPIU U
marepuu ans pentunuin. imm nuraotcs =gz E
XMlLHbIE NTULLL. BeaeacTeve notepy « « ﬁ 6
3HEPrvv Ha KaXO0W CTYNEeHW KONWYEeCTBO ; '

ocobeil NPorpeccuBHO CHWXa-

€TCS OT OCHOBAHUS K BEPLUMHE :
nupaMmb * * ﬂ e e

nupa.uuay ouomacesl — KOIUUECTBO CHHTE3HUPOBAHHOI'O Ha Ka*JO0M
VPOBHE OPraHWYeCcKOoro BeIlecTBa, nupamudy sHepeuu — KOJIN4YeCTBO
9HEPI'HH B ITHIle. Bce 0OHU UMEIOT 0IMHAKOBYIO HallpaBJIeHHOCTh, Pa3-
JIU4asach B abCOMIOTHOM 3HAYEHHUH IIM(PPOBHIX BEJIUYUH.

B peanbHBIX YCIOBHAX IIeIIXA IIATAHUA MOTYT UMETh pa3Hoe YHUCJIO
3seHbeB. KpoMme TOro, uenu nuTaHusa MOT'YT IepeKpelnuBaTsca, odbpa-
3ys cemu numanus (puc. 127). ITouTrn Bce BUABI d)KUBOTHBIX, 34 UC-
KJIKYeHHeM OUYeHb CHeIHaJIH3MPOBAHHBIX B NHUIEBOM OTHOIIEHHH,
HCHOJb3YIOT He OJINH KaKoU-HUOY/Ib NCTOYHHUK NHUIIH, 4 HECKOJIBKO.
Ecin oann uneHn 6MoLeHO3a BeINajaeT U3 coodliecTsBa, BCA cucTeMa
He HapyllaeTcs, TaK KaK HCIOJbL3YIOTCHA APYyrue MCTOYHUKM IIUTa-
HudA. B nenu nuraHusa «pacTeHus — 3adl — JIMCa» BCEero TpH 3BeHa,
OJIHAKO JIKCA IIUTAEeTCA He TOJbKO 3aiIllaMu, HO ¥ MBIIIIAMHU U IITHUILA-
mu. Yem Gosbine BII0BOE pa3dHooOpasue B OMOIEHO3€e, TeéM OH YCTOM-
ynsee. O0Ias 3aKOHOMEPHOCTH COCTOUT B TOM, YTO B HauaJe IUIIe-
BOM IleIIN BCET/ia 3eJIeHble PACTEHMs, 4 B KOHIe — XHUIIHUKH.

C KaKJbIM 3B€HOM B IIeIH OPraHU3MBbl CTAHOBATCHA KPYIIHee, OHHU
MeJlJIEHHee Pa3MHOJKAIOTCH, UX YHCJIOo yMeHbmaerca. Ocobu Buza,
3aHUMAIOIIEro M0JIOXKEeHNe BBICIIIero 3BeHa, CBODOJHO PAa3MHOKAIOT-
¢sl, KOHKYPHPYIOT APYT C APYT'OM, HO BO B3POCJIOM COCTOSSHUU He UMe-
JOT ONACHBIX BPAroB M HENOCPEACTBEHHO He mcrpebiusitorea. Buaw,
cocTaBJAKIOIMEe HU3IIIHe 3BeHbA, XO0TA U obecrieyeHbl InuTaHuneM, HO 1
caM¥ WHTEHCUBHO MCTpedsisoTest (Mbllleil, HanpuMep, nHoefarT Jid-
Cbl, BOJIKH, coBBI). OTGOp UeT B HAIIPABJIEHUH YBeJIUUYEHU S [LJI0J0BU-
TocTu. Takue opraHU3MEI IPEBPAIIAIOTCSA B KOPMOBYIO 623y BBICIINX
MUBOTHBIX 6€3 BCAKHUX IEePCIeKTUB IPOrPECCUBHON 9BOJIOIHH.
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Puc. 127. Cetn nutaHus B NpupoaHoR aKocucTeme

Jlpyrue TMTIBI OTHOMIEHHW I B OMoIeHo3e. [lumesrie oTHOINEHUA —
caMbli BaXKHBbIi, HO He e JMHCTBEHHBIN TUII OTHOIIIEHUI MeX/1y BH/1a-
MU B Ouonenose. O H BUJ] MOKET BJMATH Ha APYTOd PA3HBIMHY MY THA-
Mu. OpraamusmMsel MOI'YT HOCEJIATHCS HA IOBEPXHOCTH MJIM BHYTPU TeJia
ocobell Ipyroro BUa, MOTYT (DOPMHUPOBATE CPeAy OOMUTAHUS AJIS O~
HOT'O UJIM HECKOJIBKUX BUOB, BIUATH HA IBUIKEHNE BO3AyXa, TeMIle-
PaTypy, OCBEIeHHOCTh OKPYKAaIOIero IIpocTpalCcTBA.

Hepenxo oguH BUJ yyacTBYeT B pacIlpoCTpPaHeHUN Apyroro. su-
BOTHBIE IIEPEHOCAT CeMEeHa, CIIOPHI, ILLILITY PACTEHUH U fae IPYTrux,
fosiee MENKUX KUBOTHBIX. IKMBOTHBEIE MOTYT 3aXBaThIBATh CeMeHAa
pacTeHUH IPU CAYIUANHOM COIPUKOCHOBEHUH, OCOOEHHO eCJIM ceMeHa
MJIA COILIOAMA MMEIOT CHeluajibHble 3allellkd, KPIOYKH (depena,
gonyx). IIpu noegaHumM MJIOKOB U AT0J He MOAAAIOIMAECS IIOJHOMY
repeBapUuBaHMIO CEMeHa BBLAEJSIOTCSA BMecTe ¢ momeroM. Muriekomnu-
TaloIue, ITHIE X1 HACEKOMEIE IIEPEeHOCAT HAa CBOEM TeJie MHOIOUHC-
JIEHHBIX KJellei. PacipocTpaneHNIo AUl KPYTJIBIX YepBeil — HeMa-
TOJ — CIOCOBCTBYIOT MYXH.
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Bcee st MHOTOOOpAa3HbIe CBA3H 00eCIIeYNBAIOT BOZMOMKHOCTE CYIIe-
CTBOBAHHUSA BHUJIOB B OMOIeHO3e, YAEePKUBAIOT UX JIPYT BO3Jie ApyTa,
npeBparmias B cTabUJIbHBIE CAMOPEryJIHPYIONIHecs COO0IecTBa.

9 l Bonpochl Afif NOETOPEHWUSA U 3afaHUs

1. Kakwue ¢akTopbl cpeibl HasbiBawT BnoTuyecknummn?

2. PacckaxuTe 0 BUAOBOM pasHoobpasuu obutatenei npecHOBOAHOIO BOAOEMA.
KakoBbl $OpMbl X B3AUMOOTHOLLEHWIA?

3. OnuwuTe BMOOBOI COCTAB U NPOCTPAaHCTBEHHYIO CTPYKTYPY BMOLEHO30B NUCT-
BEHHOro neca.

4. B kakux OTHOLLEHWSX HAXOAATCA ApYr ¢ aApyrom obutarenn 6uoueHo3oe? Oxa-
paKkTeEPU3YIATE 9TU CBA3MN.

5. Yro Takoe uenbs NUTaHWS K HTO NIEXUT B ee ocHoBe?

6. B 4em cywHoCTb NpaBuna 3konorm4eckon nupamuasl?

7. Yem onpenenseTcs ycTonymesocCcTb BLUOLEH03087

o i Moaymante

Movemy roBopsT, 410 4em Horave BMAaMu PacTeHWA 1 XMBOTHbIX BUoreoLeHos,
TEM OH ycTO4YmBee?

b | l PaGoTa c KOMNbIOTEPOM

ObpartuTtechk kK gucky. Naydute matepuan ypoka v BbiNONHWUTE NpeanoXeHHble
3agaHua.

5 3. B3aMMOOTHOLLUEHUS MeXAY OpraHM3Mamm

! BcnomHure!

® Anmubuomuku ® Mukxopusa® Jlenmourwle uepsu ® I'pud
mpymosuk ® IToeuauxa ® Tepmumut ® Boak ® Cokon

Cpeay orpoMHOTO pa3HO0Opa3us B3auMOCBA3eH JKUBBIX CYII[ECTB BhI-
JIeJIAIOT ONpeeeHHbIe TUIILI OTHOIIIeHU I, UMeIolIie MHOTI'O 0011ero
Yy OPraHM3MOB Pa3HbIX CHCTEMAaTHYE€CKUX IPYIII.

1. Heimpanau3m, IpA KOTOPOM COBMECTHO OOUTAIONIMe Ha OJHOM
TePPUATOPUH OPraHM3MBbI He BIUAIOT APYT Ha aApyra. IIpu HeliTpanus-
Me 0coOM pasHBIX BUAOB HE CBA3aHBI APYr C APYIOM HEIOCpPeACTBEeH-
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Ho. Harrpumep, 6eJKM U JIOCH B OHOM JIeCy He KOHTAKTUPYIOT ApPYyT
¢ IpYTOM.

2. Cumbuo3 — couTeabcTBO (OT rped. cum — BMecTe, OUoOC —
KH3HB) — (hopMa B3aUMOOTHOIIIeHUH, U3 KOTOPHIX 00a napTHepa uin
X0THA OBbI OJJTHH U3BIEKAIOT OJIb3Y.

3. AHmubuos, ipu KOTOPoM 00e B3anMO/IeCTBYIOIIME IONY AN
WM OJHA U3 HUX UCHBITHIBAIOT OTPHIIATEIbHOE BIUAHUE,

CuMOM03 1 aHTHOMO03 — CVIIeCTBeHHEBIE (PaKTOPHI eCTeCTBEHHOT'O OT-
fopa, moarTomy pasbepem aTH ()OPMBI B3aUMOOTHOILIEHUH oA podHee.

CumOmo3. B Tponmmyecknx mMopAx Ha Hebonpmux rayoumHax obm-
TAIOT CBOEOOpa3Hble KUIIIeUHOIIOJIOCTHEIE }KUBOTHBIE, OTHOCAIIIHNECH K
KOpPaJLJIOBBIM TIOJTUIIAM, — AKTHHWU. B oTyInYue oT APyrux KOpPasuios,
OHH JIMIIIeHBI TBEPAOr0 CKeJleTa U UMEIOT BUJ HeOOIbIIOTo HHUINHIPA,
OKaMJIEHHOTO Ha BepXHEeM KOHIIe BeHUMKOM miynasiel]. Kak u Bce Ko-
paJLibl, AKTUHUH BeJyT CUAAYEIIPUKPeIJIeHHbINH 00pas :xku3nu. OHaxko
HepeJKO MOJKHO BHAETh, KAK AKTUHUU MeJJIEHHO IepeMeIalTcs I10
MOPCKOMY JHY. 3TO ObIBaeT, KOTJa aKTUHUSA II0CeJIAeTCA Ha ITyCToH pa-
KOBHHE KaKoro-HuOyAb MOJUIIOCKA. B pakoBHHe HaxoguT yOerKuIme
PaK-OTIIENbHUK, IPAYYIIUIA B HEH CBOe MATIKOe OPIOIIKO, OH U «Be3eT»
Ha ce0e pakOBUHY BMecTe ¢ akTuuuel (puc. 128). Takoe COKUTEIHCTBO
B3aMMOBBIT'O{HO: IIepeMelIasich 10 HY, PaK YBeJIMIUBaeT IIPOCTPAHCT-
BO, UCIIOJIE3yeMOe aKTHHHEeH /151 JIOBIH 00bdH. YacTh 7o0bIYH, mopa-

Puc. 128. Cuasuwas
Ha PakoBMHE aKTUHWNA
obecne4ynsBaeT nuLLen
paka-oTLenbHuKa
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Puc. 129. Puiba-4ymncTunblumk Ha
MypeHe

JKeHHad CTPeKaTeNbHbIMU KJIETKAMU AKTUHWHM, HO He MOJAXBadyeHHAasd
€10, MajlaeT Ha JHO U nocraercsa paky. Ilonbsa aiia 000MX OpraHmu3MoB
O4YeBHJHA, HO CBA3bL UX Heo0aA3aTenbHA: ¥ PAK, U aKTHHUSA MOT'YT CyIIe-
CTBOBATH CAMOCTOSATEJILHO.

IHpyroit mpumep Heobs3aTeILHON, HO BBANMOBBIT'OHON CBI3H Ja-
IOT B3AUMOOTHOILIEHN A MEJIKUX PHIOOK ceMercTBa ry0aHOBBIX U KPYII-
HBIX XHMIHBIX MypeH. Cpean ry0aHOBLIX MMEIOTCHA TAK HA3LIBACMBIE
PHIOBI-UUCTUJIBIIAKHN, OCBOOOKIAIOIME KPYITHBIX PBIO OT HAPY K HBIX
apasuToB, HAXOAAIINUXCA Ha KOXKe, B Ka0epHOU U POTOBOM IIOJOC-
Tax. OburaoT ry0aHbBI-YMCTHIIBIUKH BCETAa B OJJHOM U TOM JKe Mec-
rTe. KpynHbIe XUIITHUKHT, B TOM YHCJIe MYPEHEI, CTpajaolie OT Iapa-
3UTOB, IPUILJIBIBAIOT B MecTa 00MTAaHUA I'yODAHOB W JAIOT UM BO3MOK-
HOCTh YHUUTOKATH NAPa3HuTOB Aaske y cebsa BO PTY, XOTA MOIJIHA OBI
C JIerKOCTBIO MX IPOIJIOTUTE (puc, 129).

Y cBOOOJHOMKHMBYIIINX OPraHW3MOB BCerja OYeHb MHOTO Ilapasu-
TOB. I[I09TOMY B HEKOTOPBIX CJIyYasix OHU CTAHOBATCS eIMNHCTBEHHBIM
MCTOYHUKOM THINY JJIs YUCTUJIBIIMKOB. VI3BeCTHBI KPEBETKH, BbI-
TOJHAIIIHE TY K€ POJb, YTO M rybaHbl. PriObI, MeJIKUe 1 KPYIIHBIE
(Te Xe MypeHBbl), IIPUILILIBAIOT K MECTaM, I'Jle UX 0XKHIaI0T KPEeBeTKH,
NIPUHAMAIOT ONPEeAeeHHYIO 1103y — JOKaTcsa Ha BOK M OTKPBIBAIOT
HacTh — M ¥AYT, HIOKA KPEBETKH He co0epyT HapasuTOB ¢ TOBEPXHO-
CTH TeJIa UWJIM B POTOBOM ITOJIOCTH. 3a0[HO C apasuTaMi KPEeBETKHU
BBICTPUTAIOT KJIEIIHAMM NOBPEKAeHHBIEe OMEPTBEBIIINE TKAHHU.

Cpenu MO3BOHOUHBIX KUBOTHBIX TaKOe ABJIEHHE PACIIPOCTPaHEeHO
JIOCTATOYHO HNIMPOKO. MHOTHE NTUIIBI KOPMATCA Ha KOIBITHBIX, BBI-
Oupas u3 UX IIepCTH NapasuToB — KJjemieit. CToJb 3Ke 4acTo NTHILE
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BHIIIMIILIBAIOT 3UMHIOIO ILIEPCTh Y OJIEHEH, Joceil, KOpOoB U T. . BO
BpeMdA JIUHBKH, UCIIOJIL3YA ee IIPU IIOCTPOMKe IHe3 .

HacTto BcTpeuaeTca Takad (popMa B3aUMOIIOJIE3HOTO COMKUTEIbCT-
Ba, KOT/ia IPUCYTCTBUE MapTHEPa CTAHOBUTCS HEOOXOAMMBIM U 00s-
3aTeJIbHBIM YCJIOBHEM CYIIeCTBOBAHK A KarKA0ro u3 Hux. Ogus U3 ca-
MbIX U3BECTHBIX IIPUMEPOB TAKUX OTHOIIEHUI — JIMITAHHUKHT, IIPE/1-
cTaBJIsIONIAE COO0M COKUTEILCTBO TPUOa M BOJIOPOCIIN.

Tunuyesi cHMOMO3 — OTHOLIEHUA TEPMUATOB U JKI'YTUKOBBIX ITPO-
CTEMNINX, OOUTAIIINX B UX KUITTeUHUKe., TepMUTBI TUTAIOTCS JpeBe-
CHHOM, OJHAKO Y HUX HeT (DePMEHTOB /IJIA TepeBapUBaAHUA IJIITI0JIO-
3pl. J{ryTHKOHOCIEI BRIPA0ATHIBAIOT TaKWe (DePMEHTHI U ePEeBOJAT
KJIEeTYaTKy B caxapa. Bes npocrefimux — CHMOMOHTOB — TEPMUTHI
norudaioT oT rosoga. CamMu Ke KI'yTUKOBEIE IOMUMO GJIaTrOIPHATHO-
ro MHKPOKJMMAaTa IOJAy4YalT B KUIIeYHUKE INHUINY M YCIOBUA s
PasMHOYKEHMA.

CuM0O103 HIMPOKO paclpocTPaHeH U B pacTuTesibHOM Mupe. [Ipu-
MEpOM B3aMMOBBITO/HBIX OTHOILEHHUHN CIYHUT COMUTEIBCTBO TAK HAa-
3bIBaEMBIX KJIYOEHBKOBBLIX DakTepuii u 6000BBIX pacTeHmil (ropoxa,
daconu, cou, KiaeBepa, JIOIEPHbI, BUKH, 0eJ0H akaliuu, 3eMJISHOTI'O
opexa, uiau apaxuca) (puc. 130). Otu daxrepun, crrocodHbIE yCBaK-

Puc.130. NopzemHasdabprkaynobpeHnii:knybeHbkuHakopHax6060Boro
pacTeHus
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BATH a30T U3 BO3AYXAa U IIPEBPAIIATh er0 B AMMHAK, a4 3aTeM B aMHHO-
KHMCJIOTBI, HOCEJIAKTCA B KOPHAX pacTeHHWi, TKAHHU KOTOPBIX paspac-
TaloTCA, 00pasys yToJINeHus — KIyOeHbKH. PacTeHus B cuMOMoO3e
¢ a30THUKCUPYIONIUMH DAKTEPUAME MOTYT IIPOM3PaCcTaTh Ha IIOYBaX,
DemHBIX a30TOM, ¥ oboralaTe UM 1MouBy. Bor nouemy 6060BBIE — KJIe-
Bep, JIOLEPHY, BUKY — BBOAAT B CEBOODOPOTHI KAK IIPeAIIIeCTBeHHH-
KH JPYTHX KYJIBTYP.

Jpyras chopma cuMOHOTHUECKHUX B3BAMMOOTHOIIIEHUHN y PACTEHUH —
COKUTENBCTBO Ipuba ¢ KOPHAMHM BBICIIMX PACTeHHH — MUKOPU3Q
(rpuboxopens). Ha Kopuax Gepessl, cOCHBI, AyDa, a TAKKe OPXU/I-
HBIX, BEPECKOBBIX, OPYCHUYHBIX U MHOI'MX MHOTOJIETHHUX TPaB MUIle-
nuit rpuba obpasyer ToJsicThIi cioii. KopHeBbIe BOJIOCKH Ha KOPHAX
BBICIIIMX PACTEHHI IIPW 3TOM HEe Pa3BHBAIOTCH, a BOJla © MUHepaJIb-
HBIE COJIM MOTJIOMIATCSA ¢ TToMOoIIbio rpuba. Munennit rpuba npoHu-
KaerT Jjake BHYTPb KOPHS, ITOJIy4as OT pACTeHUS-TIapTHepa yIJeBoIbl
U JOCTABJSISA €My BOAY UM MHUHepaJbHbIe coam (puc. 131). IlepeBnbs
¢ MHUKOPH30# pacTyT ropasjo Jydiie, ueM 0e3 Hee.

OjHa U3 HIMPOKO paclIpocTpaHeHHBIX (hbopM cuMOKn03a — B3aHMO-
OTHOIINEeHU A, IPH KOTOPBIX OJHWH BUJ NOJYYaeT IOJIb3Y OT COKUTEIb-
cTBa, a Apyromy arto Oe3pasauuyHO. B OTKPBITOM OKeaHEe KPYHIHBIX
MOPCKHX KHBOTHBIX — aKyJI, AeJb(UHOB, Yyepenax — 4acTo COIpo-

Puc.131. Hapyx+Hasa mukopuaa ayba
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Puc. 132. Y puibbl-npununans ecte Puc. 133. KsaptupaHTtcTeo. Camka

crneuunansHble npucnocobneHus ang ropyaka OTKNafbiBaeT UKPY B MaHTUNHYIO
NPUKPENNEHNS K KPYMHBLIM MOPCKAM NoSOCTbL ABYCTBOPHATOrO MONMOCKA
KUBOTHLIM 6e33ybku

BOXKIAIOT HeOOJIbIINe PBIOBI — JOIMaHbI. JIOIIMaHbl KOPMSATCA OC-
TaTKaMM OHUINA KHABOTHBIX, KOTOPBIX OHU COIIPOBOKIAIOT, a TaAKIKe
UX 9KCKpEeMeHTaMH U ImapasuraMd. BiIM30CTh K KPYIHBIM XHIIHHU-
KaM 3aluiaeT JoIlMaHOB OT HanageHud. Takue OTHOIIIEHUA MeX 1y
BUJAMU HAa3BIBAIOT HaxJaeOHuidecmeom. HaxjeOHMUECTBO MOMKeT
NPUHUMATE pasubie GOpPMbI, HAIPUMED, 'MeHbI NOAOUPAIOT OCTATKHI
HeJoeJeHHOM JIbBaAMHU J100LIYH.

IIpumepom mnepexona HaxjebHUUYecTBa B 0DOJee TeCHble OTHOILIE-
HUSA MeyKJy BUJaMH CJIYXKAT B3AUMOOTHOIIEHUS PhIOBI-TIPUIIUIIAIIBI
(puc. 132), oburarnieidr B TPOIINYECKUX U CYOTPOIIMYECKUX MOPHAX,
c akyJaMu 1 KUTooOpasHbIMu. llepefHNI CHUHHON NJIaBHUK IIPUJIU-
TIaJIbl IIpeodpasoBajicsi B IPUCOCKY, C TIOMOIIBIO KOTOPOU Ta MPOYHO
yeprKUBaeTcsd Ha IMOBEPXHOCTH TeJjla KPYHHOI pbIObl. Buonormue-
CKHIM CMBICJ IPUKPEIIeHUA MPUJIUIIAT 3aKJII0YaeTcs B 00JIerieHuu
UX MepeABUKeHNA U paccejieHUsi. [IpumiInnaabl UCIONb3YIOT KPYII-
HBIX PBIO KAK « M3BO3YUKOB».

I'opasmo uaire Tesa JKUBOTHBIX MJIM MeCTa X 0OOMTaHuA (IIOCTPOIi-
KH) caysKaT ybexumeM Ajs 6ojee MEJKHX KHUBOTHBIX. JTa hopma
B3aMMOOTHOIIIEHUI MOJydYuja HasBaHUe ksapmupanmemeo. B no-
JIOCTH TeJia TOJIOTYPHUH, HAa3hIBAEMON TaKKe MOPCKUM Or'ypIOM, Ha-
XOAAT yOeKuIne pasHoOOpasHble MeJKHue KUBOTHBIe. Manibku pui0
NpAYYTCA IO 30HTHKAMHU KPYHHBIX Meny3, Ile HaxXoAATCA IoJ 3a-
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IIUTON IIynajel, cHAOKeHHBIX CTPeKaTeJIbHBIMA HUTAMHU. B raes-
JlaX TTHI[, HOPpaX I'PLI3YHOB 00UTAET OrPOMHOE KOJUYECTBO HAaCeKO-
MBIX U KJIeIeH.

Ocobyro Ba)XHOCTE MpUOOpPeTAET UCIOJIL30BaHUE HANIEIKHBIX ybe-
JKUI U1 COXPAHeHU ST MK PBI WK MoJionu. MopcKue peiObI Kaperpok-
THI OTKJI&/IBIBAIOT MKPY IO/ ITIaHIIUPE Kpaba B ero xKabepHYIO I10JI0CTh.
OrJi0sKeHHBIe HA YKAOphl UKPUHKH PA3BUBAIOTCS B UACAJIbHBIX YCIOBU-
AX cHaOKeHUs ynucTou Bomoii. Takoe ke mpucrnocobieHne BeIpabora-
JIOCH Y IPECHOBOAHOTO ropuaka, OTKJIaIbIBaI0IIero MKPY B MAHTHUHYIO
IIOJIOCTH ABYCTBOPYATHIX MOJLIIOCKOB — 0e33y0ok (puc. 133).

Bapociisle pepIOBI TAKIKe HEPEeAKO HINYT 3AIUThI Y dKUBOTHBIX APY-
rux BuZ0B. MesKre KpUBOXBOCTKH MOZOJII'Y AEPIKATCA MEK Y JIUH-
HBIMHM HMIJIAMHM MOPCKHX €)Keil B IIOJTHOM 6e30IIacHOCTH OT XHIIHU-
KOB.

Pacrenna Toxke HMCHOJIB3YIOT APYyrue BUABI KaK MecTa 00HMTaHHUA.
IIpumepoM MOryT CIy»XKHUTh anu@umer (OT Tped. snu — Ha, CBeEpPX,
(pumoH — pacTeHHe) — pPACTeHHUs, MOCeNAINecs Ha AepPeBbiX.
InuduTaMu MOTYT OBITH BOJIOPOCJIH, JIUITAWHAKHA, MXHY, IAaTIOPOTHH-
KH, I[BEeTKOBBIE. [[peBecHbIe PACTEHUSA CIYKaT UM MEeCTOM IIPUKpPeIn-
JIeHUA, HO He HCTOYHHKOM IUTATeJbHBIX BEIIIECTB NI MAHEPAJIbHBIX
comeit. Iluraroresa snu(uUTH 3a cUeT OTMUPAIOIINX TKaHEeH, BhIIese-
HUH X03aMHA 1 nyTeM doTocuuTe3a. B Halre#l crpate snuduThI Ipe-
cTaBJeHBI INIAaBHBIM 00pasoM JUIIaMHIKaAMU U HEKOTOPBIMH MXaMH.

AntHOM03. O1HA U3 caMBIX pacnpocTpaHeHHEIX (hopm aHTHOMO3a,
uMermniasa O0oJbIIoe 3HAUYEHUEe B CaMOpPeryJsiiiuid OWOIeHO30B, —
xuuiHuvecmeo. X uuiHUKaMmMu Ha3bIBAIOT JKUBOTHBIX (& TaKKe HEeKO-
TOpbI€ PACTEHMSA), MUTAIIUXCH JAPYTHMH JKMBOTHBIMH, KOTOPBIX
OHM JIOBAT W yMepuBaAT (puc. 134). O6beKTH OXOTHI XUITHUKOB
ype3BbIvaiiHo pasHooOpasHbl. JloOkIBaHME KepTBBI TpeOyeT MHOI0
CHUJI ¥ 9HEPIuH, 0XOTa YaCTO OKasblBAeTCA HeyJauHOH. Y3KadA cIlie-
nUaInu3anua, T. €. ITUTaHHe KaKUM-1u00 OJHUM IIpeANO4YUTaeMbIM
BHAOM, IOCTaBHJa Obl XMITHAKOB B CHJIBHYIO 3aBHCHMOCTE OT €ro
yucaeHHocTH. [ToaToMy GONBIIMHCTBO XUIMHUKOB MOYKET NepeKJIIo-
yaThCs ¢ OJIHOH J00BIYH HA APYTYIO, KOTOpasa B IaHHBII MOMEeHT OoJee
JocTynHa U MHOTrouKcaeHHa. OTCyTeTBHE CHIelnaan3anuy H03BoOJAeT
XUIHUKAM HCIOJIH30BATH CAMYIO PasHylo NUIly. XoTd Y BCeX XHII-
HUKOB eCTh IpeANounTaeMble BHLI JKePTB, MaccoOBOe PasMHOMKeHUe
HEeIPUBBLIYHBIX, HETUIIUYHBIX JIJIA BHIa 00BEKTOB OXOTHI 3aCTaBJIAET
MePeKJIIYATHCSA UMEHHO Ha HUX. TaK, COKOJBI-carcanbl 0OBIYHO /10~
OBIBAIOT MUY B Bo3ayxe. Ho npu MaccoBOM pasMHOKEeHUH JIEMMUH-
I'OB COKOJIbI HAUMHAKT OXOTUTHCA HAa HAUX, CXBaThIBaA JOOBIUY C 3eM-
JIH.
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Puc. 134. OctaTtku NULM KPYNHBIX XWLLHWKOB JOCTalnTCs NTUUamM-nanansuipkam

CrnocoOGHOCTE NTEePeKJIIYeHUs ¢ OJJHOTO BUa NOOBIYM HA APYTOi —
OJTHO M3 HEOOXOAUMBIX IPHUCIOCOOTeHUN B MKU3HU XUITHUKOB.

XUITHUYECTBO BCTpeYaeTCss BO BCeX KPYIIHBIX I'PYINAax 3yKapuo-
THYECKHX OPTaHN3MOB. ¥ Ke Y OMHOKJIEeTOUYHBIX IToefanue ocobeit oj-
HOTO BHJia IIPECTAaBUTEJAMHU JPYroro BuJa — OOBIYHOE SABJIEHHE
(puc. 135). Meayssl napajusayioT CTpeKaTeIbHBIMHA KJIeTKaM#1 opra-
HU3MBI, IToTIagamiuime B chepy gocaraeMocTy UX mrynajer (v Kpyi-
HBIX (hopm — 1m0 20—30 M B IJIMHY), XUIITHBIE HACEKOMBIE HaIa[aioT
Ha rycesrerl, (puc. 136) u moeparor ux. KpynHble JATryIIKYA HAIAZAIOT
Ha NTEHI0B U MOT'YT HAHOCUTH CePbEe3HbIN yIIepb pasBeleHuio BOI0-
IJIaBaloleil JoManraei NTUIbl. 3Meu OXOTATCH Ha aMmbubnit, nTum u
MeJNIKUX Maekonurawinux (puc. 137). Hepeako o0 beKTaMH UX 0XOTEI
OBIBAIOT HE TOJBKO B3POCIIbie 0co0M, HO U AAIa nTull. I'Hes a nrum,
pacIioJIo}KeHHbIEe KaK Ha 3eMJie, TaK U Ha BeTBSX JIEPEeBbeB, OYKBAJIb-
HO OIIYCTOIIAITCS 3MESIMU.

YacTHBIM CJIyYaeM XMITHHYECTBA CIYIKUT KAHHUOAAU3M — TIO-
enanme ocobeil cBoero Buja, yamie Bcero mojoau. OH gacTo BeTpeya-
eTcs y IIayKoB (CAMKH ChelaloT caMIlOB), Y PhIO (ImoejaHue MaJIbKOB).
MHOrma caMKu MJIEKONMUTAKIINX CheJAa0T CBOUX JeTeHbIIIeH.

XUIIHNYECTBO CBSA3aHO C OBJIAZIEHNEM CONPOTHBJISIONIeca u yoe-
rawmieit foo0srueit. MoIIOCKH, MBI U ITOJIEBKM HE MOI'YT OKAa3aTh
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Puc. 135. Cocywas nHdy3opus, BbICACHIBAKOLLAA NPY NOMOLLM LLyNnaneL, lecTb
pecHu4HbIx nHpy3opuin ogHoBpemeHHo (cneea). Cocyuwan nHdy3opus (cnpasa)
C pasBeTBAeHHbIMW Wynanbuamu: 1 — nomaHHas pecHuyHaa uHgysopua,

2 — cokpaTtuTenbHas Bakyonb, 3 — sAp0o (MakpoHykneyc)

CONpPOTUBJIEHUA XUIIHUKY. Ho mHOTrIa 60ophba XUIITHWUKA W 3KePTBHI
IIpeBpalllaeTcs B OXKecTOYeHHYIO cXBaTKy. IlosToMy ecrecTBeHHBII OT-
00p, 1eHCTBYIONIUAIA B MOMYJIAINY XUINIHAKOB, Oy/IeT yBeJINUUBaTh a(-
(heKTUBHOCTH IIOUCKA, JIOBJIU U MTOeAaHUA AOOBIYU. ITOH LEeJH CIAYKAT
IayTHHA NayKOB, AJ0BUTHIE 3yObl 3Meli, TOUHBIE YAaphl HANa aoiux
00TrOMOJIOB, CTPEKO3, 3Mel, ITHUI ¥ MJIeKonuTawiux. Beipabarsisa-
eTcsA CJI0KHOe MOBeJIeHle, HallpUuMep COTJIaCOBaHHBIE NeMCTBUS BOJI-
KOB B CTae IIPHU 0XOTe HA OJIeHEH U MHOIMX APYTUX KOIIBITHBIX.
HepTBHI B 1Tpoliecce 0TOOPA COBEPIIIEHCTBYIOT CPEJICTBA 3AIl[ATHI U
n3beranna XUIIHAKOB. CI0/1a OTHOCATCA NOKPOBUTEILCTBEHHAA OKPa-
CKa, pa3jJIM4Hble HINNLI ¥ IaHIUPh, IPUCIIOCODUTEIbHOE II0OBEIeHHE.
IIpn HanazeHuMu XUNOIHUKA Ha cTal peId Bce ocobu OpocaioTcs Bpac-
CBINTHYI0, YTO YBEJIMYMBAET UX HIAHCHI yIlejaeTs. HanpoTus, CKBOPILEI,
3aMeTHUB caricaHa, cOMBaIOTCA B IJIOTHYIO Kydy. B aTom ciyuae Xuiil-
HUK u3beraer HalmajaTh Ha CTAK, TAK KAK PUCKYET IMOJIYUYUTh YBeYbsl.
KpynHble KONbITHBIE NPW HAAJAeHWW HA HUX BOJIKOB CTAHOBATCH
B KPYyTI', BEICTABUB HAPYIKY pora, — 3aHHMAIOT «KPYroByi0 000pOHY»
(puc. 138). Jlyisi BOTKOB BEPOSATHOCTH OTOUTE M 3ape3aTh OTAEeJIBHYIO
0co0b B peayJibTaTe TAKOrO MOBEJEHHU CTa/la 3HAUNTEILHO YMEHbIIIA-
ercsa. [loaTomy OHM npeAnOYUTAIOT HANlAJAATH HA CTAPBIX MJIHX Oocjab-
JIEHHBIX 00JIe3HAMHM KUBOTHBIX, 0COOEHHO OTOMBILIUXCSA OT cTaja.
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Puc. 136. NunionsHasa oca
3arortasnuveaert KODM ANnA CBOWX
NMYUHOK — MNOMELLAET B
W3roTOBNEHHYIO €10 USSALLHYIO
TNVHAHYIO Ba3y ryceHuuy

Puc. 137. 3medq 3arnarsigaet
nobbivy uenukom 6naropaps
Nerko pacTsarnsaLemMycs
CBA304YHOMY annapary,
COBAMHSIOLLIEMY BEPXHIOID

W HUXKHIOKD YeniocTu

B sBosonuu OTHOIIEHUN «XUIIHUK — KEPTBa» IMPOMCXOAUT I10-
CTOSIHHOE COBEePIIIeHCTBOBAHUE M XUIITHUKOB, M UX KEPTB.

ITorpebHOCTH B a30Te y pacTeHU, MPOU3PACTAIONINX Ha OeIHBIX
NUTaTeJbHBIMH BellleCTBAMHU II0YBaX, IPOMBIBa€MbIX BO/O, IpUBe-
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Puc. 138. Osuebbiku npu HanageHun BoNYbLe ctam obpasyioT NNoTHOE KONbLLO,
3alWmLLIAas MOMOAHAK

Jla K BOBHUKHOBEHUIO Y HUX OYeHb HHTEPECHOTO ABJICHUSA — XHUIIIHA-
yecTBa. PacTeHuns, oTHOCAIMECH K CEMEHCTBY POCIHKOBEIX, 00J1aaa-
IOT IIPUCTIOCODIeHUAMH JJIA JIOBJIM HACEKOMBIX. ¥ BCTpedalolneics B
Poccun pocaHKY KPYIHOJUCTHON JTUCTHA cOOPaHBI B IPUKOPHEBYIO
poseTKy. Besa BepxXHAA CTOPOHA M KPas KasKA0Tro JIHUCTA YCAMKEeHbI JKe-
JIeBUCTHIMHU BOJIOCKaMHU. B eHTpe JIucTa BOJIOCKH KOPOTKUeE, 0 Kpa-
AM — AauHHBIe. Ha KOHYHMKe BOJIOCKAa — KalleJIbKa JUITKON TAryJei
cau3u. MeJlKue MyX¥ WU MYPaBbU CAAATCHA WJIMA BIIOJI3AIOT HA JIACT
1 npuaunamoT K Hemy. Hacekomoe ObeTcsi, ibITasich 0CBOOOAUTHCS,
HO BCe BOJIOCKH IOTPEBOXKEHHOT0 JHCTA U3rudarTcsa HaBCTpedy J0-
On1ue, oOBoJIaKkuBadA ee cau3bio. Kpail ucra menyieHHo 3arubaercs,
3axBaTbiBas Hacekomoe (puc. 139). Ciuss, BulgengseMas BOJIOCKAMHU,
colepyKuT (pepMeHThI, U 100BIYa BCKOpe mepeBapuBaerca. B Tponu-
Kax POCSHKM ropasmo kpynaee mno pasmepam (o 60—100 cm B BBICO-
TY) 1 MOTYT JIOBUTH He TOJIbKO HaceKOoMbIX (puc. 140, 141), Ho naxe
MEJIKHUX ITO3BOHOYHBIX.

OpraEuambl MOTYT UCITOJB30BATh JIPYrUe BUbI HE TOJbKO KaK Me-
cTo O0MTaHUS, HO U KaK HNOCTOAHHBIM HCTOYHHUK nuTaHusa. Taxas
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Puc. 139. Cxema npusneyeHus, 3axsara v nepesapmsaHns no0bINU XULLHBIMA
pacTeHnaMu

(hopma coxxuTeNBCTBA IIOJIYUNJIA HA3BaHUe napa3umusma. 1apecTHo
HECKOJIBKO JeCATKOB ThICAY BUAOB ITapasuTH4YecKux Gopm, 13 KOTO-
peix oxoJsio 500 — nmapasuTsl yenoBeka. PaccMorpure pucyHox 142,
O6paruTe BHUMaHUe Ha TO, YTO Napa3UTHYECKUEe OPraHU3MBbI II0opa-
JKAIOT NPAKTHYECKH BCe OPraHbl M TKAHU 4YeJIOBEKa, B TOM YUCJe U
JKU3HEHHO BaxkHbIe, [ToaToMy n3ydyeHue napasuToB HeOOXOAUMO AT
OpeAynpeskJAeHnA U JiedeHUs 3abosieBaHUH wesoBeka. IlapasuTsl
OIPUYUHAIOT 00JbIION yiIepd U celbCcKOMY X03aiicTBy. U3yuenuem
UX JKU3HeJesATEeJbHOCTH, NyTeH pacnpocTpaHeHHs M paspaboTkoit
Mep 60pb0BI ¢ MapasuTapHBIMU 3a00IeBAaHUAMU 3aHUMAaETCs HaykKa
napasumonozus.

ITepexox Buja K nMapasuTH3My PE3KO YBEJIWYMUBAET JJIA HEro BO3-
MOYKHOCTb BBIKHUTH B 60pb0e 3a cyiecrBoBanue. OpraHuaM-xXo3suH
CIIYIKMT JJIA ITapaduTa MCTOYHMKOM IUTAHU A, OYE€Hb YaCTO — MECTOM
obuTaHud, 3alUTO o1 Bparos. Teso X03sMHA CO3LAeT IJIA HUBYIIIUX
B HEM OPraHU3MOB 0JIarONPUATHBIN X OTHOCUTEIBHO POBHBIN MUKPO-

Puc. 140. Jlosyne annaparsl y XULLIHbIX PACTEHWIA MOTYT UMETb PasHyio Gopmy:
A — nyablipyaTka obbikHOBEHHaRA; B — BeHepuHa Myxonoska; B — HeneHTec rubpuaHbiii;
I — pocsHKa KpyrnonucTHas
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Puc. 141. XvwHoe pacteHne — BeHepuHa Myxonoeka. Korga Hacekomoe kacaeTcs
BONOCKOB Ha ee CKnafbiBalowmxca NMCTEAX, NOBYLUKAE 3aXN0nNb6IBAETCH M XepTea
0OKasbIiBAETCH NONMaHHON

KJMMAT, He NOABEePKeHHbIN TeM 3HAUNUTEJbHEIM KoJlebaHuAM, KOTO-
pble BCerjga MMeIoT MeCTO CHapy»KH, BO BHEIIIHel cpeze.

Paznmuuaior HeCcKOJBKO (GopM napasuTuama. IlapasuTel MOTYT
ObITH BpDEMEHHBIMHU, KOI'Jla OPraHU3M-X035UH II0BepraeTcsa Hanaje-
HUIO HA KOPOTKUH CPOK, JHUIIbL HA BpeMA NUTaHUsA. TaKOBLI KJIOIEI,
B YACTHOCTH IIOCTEJILHBIM KJIOII, CJAeAVIONINI 38 YeJJIOBEKOM I10 BCeMY
CBeTY.

K BpeMeHHBIM napasuTaM OTHOCATCS CJIEIIHU, KOMaphl, MYXH-KH-
ranku, 61oxu. Hepeako Ha 0OfHOTO X03AWHA HANIAAaeT MHOI'O Iapasu-
TOB. B aTUX cayuaAx OpraHuMaMy XO3AMHA HAHOCHTCA OOJBIION
yiiep0, ¥ OH MOXKeT INOTu0HYTh.

ITapaszuTuam He Bcerjga MOXHO YETKO OTJIMYHUTEH OT XUI[HUYECTBA.
Hanpumep, MEUHOIH, OTHOCAIINECH K KJIACCY KPYIJIOPOTHIX, — €BPO-
nefcKas peyHasg MUHOTa 1 MUHOTA MOPCKas — HANAJaloT Ha TPEeCKY,
JIococei, KOPIOIIKY, OCETPOB U APYIUX KPYIHLIX PLIO U faxe HA KU~
ToB. IIpucocaBmuce K »KepTBe, MUHOIa MUTAETCA COKAMHU ee TeJsa B
TeyeHHe HEeCKOJBKMX AHel, maxke Hemenb (puc. 143). Brigenenus
LIeYHBIX YKeJle3 MUHOT'HM IIPEeNATCTBYIOT CBePThIBAHUIO KPOBH, pPa3py-
OIAIOT 3PUTPOIMTEI ¥ BBI3BIBAIOT pacnaj TKaHei. MHorue puibsl mo-
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ru6aoT OT HAaHECeHHBIX €0 MHOIOYHMCJEeHHBIX paH. Ilpu maccosoM
Pa3sMHOKEHUM MHUHOI'M HAHOCAT OOJNBIION ymep6 HEeHHLIM IIPOMEI-

CJIOBBIM pBIOaM.

ITpu Gosree TECHOM KOHTAKTE ITAPA3UTA C XO3AWHOM PN MYIIeCTBO
[OJIYYAI0T OPTaHU3MBEI, CIIOCOOHBIE UCIIONB30BATh X03ANHA AJIUTEb-
HOe BpeMsi, He IPUBOJA ero K CJIUIIKOM paHHe# rubenu u obecrneun-
Bas cebe TeM caMBIM HawWJydlllee cyuiecTBoBanue. IlapasuTusm cra-
HOBUTCSH IOCTOSAHHBLIM. K YHCIIY MOCTOSHHBIX MAPA3UTOB OTHOCATCS

YecoTO4HbIA
3yAeHL

Bakrepum,
rpubku

v

| MeHWHruTa

Moar

Baktepwu
aoaﬁmalomaﬁ cudunuc
(TperioHema)
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Puc. 142. MNapaauTbl Yenoseka. HapyxHbie napasuTel — Kak Npasuno, BpeMeH-
Hbieé — pacnonaralTCA Ha NOKpPOoBax Tena, BHyTPeHHWe — Yallie NocTosiHHbIeE — obuTaloT

B MONOCTAX U TKaHAX Tena
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Puc. 143. MuHoru
NPUKPENNRINTCH POTOBOM
NPUCOCKON K Teny peibbl. Ha
BHYTPEHHEN NOBEPXHOCTW X
POTOBOI NONOCTU UMEIDTCH
XWTUHOBbIE 3yDObl, KOTOPBIMM
OHW «NPOTUPAKDT» KOXHbIE
NOKPOBbI U NpUnerawLme
MbILLUEYHbIE TKaHK CBOEA
XepTBbl

npocreidmue (MaJdApUUHBIA IIa3MOAMM, AU3eHTepUilHAA ameoda),
IIJIOCKHe YepBU (cocasbIIMKH, LIEeIIHK), KPYyIVible 4YepBH (acKkapuja,
TPUXHWHA, BJIACOIJI4B U MHOTHe APYyrue), YIeHUCTOHOrue (J4ecoTod-
HBIN 3yneHsb, BIIK). IIOCKONIBKY NPU IIOCTOAHHOM ITapasuTuaMe Op-
raHU3M XO03fMHA — €JUHCTBEHHOe MecTO OOMTaHUA AJs NapasuTa,
¢ rubesibi0 Xo3AMHA norubaet u napasut. C TedueHHeM BpeMeHHU 0TOOP
Ha CONPOTHBJIAEeMOCTh OPraHM3Ma XO03fAHHAa INPUBOJHUT K TOMY, YTO
BpeJ OT IPUCYTCTBUA IIapasuTa CTAHOBUTCH MeHee OIyTUMBIM. Ha-
IpUMep, B KPOBH appUKAHCKUX AHTUJION YACTO OOHADPY’KHUBAIOTCH
TIYTUKOBEIE IPOCTENIINE — TPHUIIaHOCOMEI (puc. 144), nepeHocyu-
KOM KOTOPBIX ABJIAETCA KPOBOCOCYIIasA MyXa nemne. AHTHUJIOIIAM TPH-
IIAHOCOMBI OLIIYTHMOI'0 Bpeaa He npuHOCcAT. Ho eciiu aTH npocTeiiive
rnonajanT B KPOBb YeJI0BeKa, Y Hero pa3BuBaeTcs COHHasA 00Je3Hb,
KOTOpas B OTCYTCTBHH JIEUeHUA NPHUBOAUT K CMEPTEIBLHOMY MCXOIY.

Taxum o6pazom, karacTpouyecKue mocaeCTBUA 3aparKeHU s 1a-
pasuTaMu HabOJI0ZAIOTCA B TeX CJAy4YadX, KOrJa B3aHMOOTHONIEHHUSA
«ITapasuT — XO03AUH» He CTa0MIN3UPOBAaHBI JJIUTEIbHBIM €CTeCTBeH-
HbIM oTOopoM. ITo aToil mpuyuHe ropasao 00JBIINI Bpe CeIbCKOX0-
3AHCTBEHHBIM PACTEHUAM U >XUBOTHBIM NPUYHHAOT 3aBO3HBLIE Bpe-
JHUTEJH, YeM MECTHEIE.

[Tapa3uTsl MOTYT ITOCEJIATLCA HE TOJIBKO B KPOBH, HO M B TKAHAX U
B moJiocTAX Tena. Hanpumep, JUYNHKY ObIYbEro HenHsdA ¢ HeJgocTa-
TOYHO IIPOBAPEHHBIM HMJIM ITPOKaAPEHHBIM MACOM ITOIIAJAal0T B KUIIIed-
HUK 4YeJIOBeKa, rae IIpeBpamniarmTcd BO B3pocayi GopMy JIJIWHONH 0
9—10 M. lleness nuTaETCA COAEPKUMEIM TOHKOTO KHIIIEYHNKA, BCa-
ChIBAs €ro BceH INIOBEPXHOCTBIO TeJila U TeM CaMbIM JIMIIIad X03AHMHA
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yactu nuinu. OQHAKO BpeaHOe BINAHNE HA OPraHU3M YeJ0BeKa CBA-
38HO He TOJIhKO C MeXaHWYEeCKHUM BO3IeHACTBHUEM ITapasuTa Ha KUIey-
HAK YW IIOIJIOIIeHHeM dYacTh nuinu. llemHW BBIAEJIAIOT AJOBUTHIE
BelllecTBAa, BBI3BIBAIOIIME OOIMIYI0 MHTOKCUKAIUIO OprasusmMa. JIen-
TOYHBIE YePBU — IIPOIBETAOIIAA I'PYyINa JKUBOTHBIX, BEAYIIHUX HC-
KJIIOYUTEJBHO ITapasuTudeckuii obpas usHu. [IuKI X pasBuUTHSA
0OBIYHO COIIPOBOXKIAETCA CMEHON X035€EB.

OT nmapasuToB YacTo cTpagaioT u pacreHus. OcobeHHO IIMPOKO pac-
IIPOCTPaHeHbI MapasuTudecKue 6axTepun u rpudsl. OHU IIOCENAIOTCA
HA BEreTAaTUBHBLIX OpPraHax APEeBeCHBLIX M TPABAHUCTBHIX PACTEHUH,
BBI3bIBAsS Y HUX 3a60JIeBaAHUS.

OaHT M3 caMbIX IPOIBETAIOIIUX NAaPA3UTOB BHICIIUX PACTEHUNA —
rpubbl popa Purodropa. HekoTopble BHABI 3TOr0 POAa IOPAKAaioT
IPaKTUYECKH JII0ObIEe PACTEeHU S, TAK KaK OHU He CIenNaJIu3uPOBaHbI
K KaKoii-To onpee/ieHHON IrpyIlile pacTeHuil. [Ipyrue nusbupareabHo
IIOCEJITIOTCSA HA KOKOCOBBIX NaJbMaXxX, WJIM Ha TOMATax, WM Ha Iep-
1e. Ocobyro n3BeCTHOCTHL Ipuobpesa Bug GUTODTOPHI, MOPAKAIOIIIHN
kaprodens. B cepeaune XIX B. BeIdBaHHAasA rpubom KaprodesbHaA

Puc. 144, Boabyaoutenn
COHHOM BonesHn —
TPUNaHOCOMbI Cpeau
3PUTPOLMTOB

8 Npenapare KpoBu

.
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I'HWJIb PACIIPOCTPAHUJIACh 110 Beeit EBpore U mocsry»Kuia IpuYnHOMN
MaccoBoro roJsoga. U cefiuac, HecMoTpa Ha 00paboOTKY ITOCEBHOTO Ma-
TepUasa AAOXUMHUKATAMH M CEeJIEKIIUIO YCTOMYMBEIX K (urodTope
COpPTOB, HAO/II0AAaI0TCA BCIBIIIKY KapToheabHONH Ir'HMJIH.

I pyrue Hu3IIne rpubbl — MYYHUCTOPOCAHEBIE, PXKABUUHHEBIE U I'0-
JIOBHEBBIE — TAaKJKe HAaHOCAT OOJBIION yiiepb 3epHOBLIM M APYTHM
CeJIbCKOXO03ANCTBEHHBIM KYJIbTYpPaM.

EcTh mapasuTe! 1 cpeu IBeTKOBLIX pacTeHuit. OHU ocoOeHHO pac-
IIPOCTPAHEeHbI B TPOIIMKAX, HO HEPEAKO BCTPEYAIOTCA ¥ B YMEPEeHHOH
30He. ¥ Hapy’KHBIX apasuToB 00JbIIasg YacTh TeJa HAXOLUTCA BHE
X0351MHA, 8 B HEr0 IIPOHUKAIOT JIUIIL OPraHbl MUTAHUSA — [IPUCOCKU.
Onun u3 HauboJee pacIpPoOCTPaHEHHBIX HAPYKHBIX I1apa3uTOB — I10-
BUJINKA, PACTYIIAs HA MHOTHX BUIaX TPaB ¥ KycTapHUKOB. [loBunu-
Ka 00BHBaeTcA BOKPYT cTeb/ieit pacTeHUA-X03ANHA, BHEPAACH B HUX
npucocKamu, JINCThbA y MOBUJIMKY OTCYTCTBYIOT: OHA IUTAETCHA TOJIb-
KO 3a CYeT OpraHWYecKMX W MUHepaJIbHbIX BellecTB xo3sauHa. Ha
MHOTHX CeJIbCKOX03AUCTBEHHBIX PACTeHUAX (TOJICOTHEYHUK , KOHOII-
s, TabakK) mapasuTUpyeT 3apasuxa — 0ecxJa0poduIILHOEe PacTeHue
C TOJICTBIM MACHCTHLIM cTeOJIeM U 0eCIBeTHBIMHU JTUCThAMM.

Cpenu mapa3uTUYECKUX PACTEHUMA MHOTO BULOB, KOTOPhIE He yTpa-
THJIX CIOCOOHOCTHM K (DOTOCHMHTE3y, colepskaTr XJopodwuia, a pac-
TeHHe-X03UHAa MCIIOJBL3YVIOT KaK MCTOYHUK BOJALI M MHUHEPAJbHbIX
coJieii. Takue pacTeHUA HA3BIBAIOT noaynapasumamu. X HuM oTHO-
CATCSA MOTPEMKMY, IPUKPEILIAIONINecsa K KODHAM JYTI'OBbIX TPas, OMe-
Jla, IIOCeJISIoascsa Ha BETBAX JAPeBecHBIX (opMm (gumna, TOIOIbL
u 1p.). [TosrynapasuTsl IUIIAIOT X03AMHA 3HAYUTEJIbHON YaCTU MUHE-
PajIbHOrO MATAHUSA ¥ OKA3LIBAIOT HA HEro Mccyllalollee NedcTBUE.
OwmeJia yrEeTaeT pocT JepeBbeB U IPKU MacCOBOM Pa3BUTHUH BbI3bIBAET
UX YCHIXaHHUe,

B ogHOM 1 TOM Ke pacTHUTENBHOM coo0IecTBe MOT'YT ObITH BUJBI,
mopakeHHbIe TapasuTaMy ¥ COBCeM He 3aTPOHYThIe uMU. B nipegenax
OJIHOT'O BHJA YacTh ocobeit TakKe MoKeT OBITH cBOOOZHA OT Iapasu-
TOB. BeaeacTBre 3TOro KOHKYPEHTOCIIOCOOHOCTL PACTEHUH B co0011Ie-
cTBax 3a CBET, BOAY, MUHEpaJIbHLIe COeJuHEeHUs He onuHakoBa. Cpe-
o (haKTOPOB, ONPENEIAIIINX YCTONYMBOCTh PACTeHUN K IOpaske-
HUIO Iapa3uTaMU, BeIyIasa PoJib IPUHALIEeKUT reHoTuny. Iloaromy
TaK BaXXHa ceJIeKIIMOHHas pabora, HallpaBjeHHasi Ha BbIBeIeHIe COpP-
TOB KYJIBTYPHBIX PACTeHU#, YCTOMUMBEIX K TapasuTaM.

O6pas »KU3HU MMPUBOAUT K INIYOOKHMM H3MEHEHUAM B CTPOEHUH
¥ KU3HeAeATeJIbHOCTH MapasuToB, CIYIKUAT IIPUYUHON NOABJIEHUA Y
HUX MHOI'MX IIPUCIOCOO/IEHNI K YCIOBUAM CYIIIeCTBOBAHMUA. ¥ Iapa-
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3UTOB PA3BUBAIOTCA OPraHbl IPUKPEIJIEHNA — IPUCOCKH, KPIOYKH,
KOTOTKH M T. II. ¥ KPOBOCOCYIIMX >KMBOTHBIX YBEJINYHBAETCA BMe-
CTUMOCTH NMUINEBaAPUTEJIBHON CHCTEMBI 34 CUET IOSABJIEHUS CJIEIIBIX
BBIPOCTOB KHIIEUYHON TPpYyOKHM (Kaemu, nusaBKHU). MHOrue napasmThl
yTPaAuYuBaIOT OTHAEJIbHBIE OPraHbl U IleJIble CHCTEMbl — OpPraHbl 3pe-
HUS, IePeIBMIKEHNs, Y HUX YIIPOIaeTCA CTPOeHMe OPraHOB YyBCTB.
Y neHTOUHBIX YepBeil, BCACBIBAIOIINX B KUIIIEUYHUKE XO3JUHA ITNTA-
TeJIbHbI€ BeIlleCTBAa TMOBEPXHOCTBIO TeJia, OTCYTCTBYET IMIHUILEBAPU-
TeJIbHAA cucTeMa. PacTeHUs-TIapasuThl YTPAUYUBAIOT PA3JIHUHBIE Be-
reTaTUBHBIE OPTraHbl — KOPHH, JHUCThA.

Taxum o6pasoM, IO CPaBHEHHUIO CO CBOOOAHOKMBYIIIMMHA BUAAMU
CTPOEHHME ITapasuTOB yIpoIlaeTrcs. BzaMeH yTpaueHHBIX OPTraHOB,
CBOMCTBEHHBIX CBOOOAHOMKUBYIIIUM BUAaM, CHJIBHO PA3BUBAETCA 10~
JoBas cucreMa. IlapasuTnyeckue (QOPMBI XapaKTEPU3VIOTCSH OUYEHb
BBICOKOM NPOAYKTHUBHOCTHIO. Tak, CBUHOM ILleNIeHb 3a CYTKH MOJKET
BBIZIEJIUTE [0 9 MJIH AWIl. B rpoMmagHOM KoJindyecTBe 00pasyiores ce-
MeHa pacTeHMH-IapasuToB, K TOMY e o0Jiafarouiue IOJrOBEYHO-
CThIO M COXPAaHSIOIINE BCX0KEeCTh MHOTHE Ioibl. Bece aT0 yBetMumnBa-
€T BepOSATHOCTh KOHTAKTA C OPraHN3MOM-X03ANHOM.

CBoeobpasHa hopMa mapasuTU3Ma, IIPU KOTOPOM MapasuT MCIIOJb-
3yeT AJig NMUTAHUA He TKAHMU U COKHM OpPraHM3Ma XO3sfiMHA, a ITUIIY,
NIpeIHA3HAYEHHYIO JJIS ero oToMcTBa. ECTh MyXH, OTKJIAALIBAIOIIIE
AlIa B IHE3Za OJUHOYHBIX OC, IJle JUYMHKUA MYX NUTAKTCHA Hapajiu-
30BAHHBIMH TI'YCEHUIIAMH, 3aTOTOBJIIEMBIMH OCOM JJIsi CBOEro IOTOM-
CTBA.

Myxa, roroBas K OTKJIaJKe SUII, CJIeYeT 3a OCOM, KOTOpas U «IpHu-
BOJAUT» €e K cBoeMy rueany. JloxaaBiuuck, Korjga oca yJIeTUT, MyXa
IIPOHUKAET B THE3I0 ¥ OTKJIAAbIBaeT Aia. VI3 HUX cpasy ke BhLIYII-
JAIOTCA JUUUHKY, U Pa3BUTHE Iapa3uTa coBepluaeTcsa ObicTpee, 4eM
pasBUTHE X03AWHA. Takasa (hjopMa mapasuTuamMa IMoJIyInjia Ha3BaHue
2He30068020. T'He3/10BOM Mapa3UTU3M CBOMCTBEH A ITO3BOHOUYHBLIM KU~
BOTHEIM. OOBIKHOBEHHAs KYKYIIKa OTKJIAbIBAET CBOU SIla B rHe3/a
tosee 100 BUIOB NTUIL, TPEUMYIIIECTBEHHO MeJIKUX BOPOOLHHBIX. Ky-
KYIIKa OTKJAaABIBAET II0 OJHOMY SIUIy HEIIOCPEeJICTBEHHO B IHe3/a
IITHL ZPYTOT0 BHJA B OTCYTCTBHE X03deB (cM. puc. 23). OHa MoKeT ux
TaKXe OTJIOKUTh HA 3eMJII0, & IOTOM IIePEeHEeCTH B KJIOBE B I'HE3/0.
IITeHI Bl MAPA3UTUYECKOT0 BUIa PAa3BUBAaIOTCH ObICTPEe, YeM ITeHIbI
X03fAMHA. BBIIYNIUBIINHACA KYKYIIOHOK BBITAJIKUBAET SAWIlA CBOUX
X03#€B, IoAJIe3as MO HUX TaK, YTO ANI0 OKA3bIBAETCHA Y KYKYILIOHKA
Ha cnuHe (puc. 145). TouHO Tak Xe OH IMOCTYIIAET C ITEHIAMH, €CJIHN
OHM yCIeBalOT NOABUTHCA Ha cBeT. OcTaBIINCE OAWH, ITEHEI[ KYKYIII-
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Puc. 145. MNTteHewl KyKyLKK BbITANKWBAET A0

Puc. 146. Xenyno4Hslii oBoa: A — B3pOCNOE HACEKOMOE;
B — ero nMuuHKW Ha BHYTPEHHE CTEHKE Xenyaka nowaanm

KU IIOJIy4YaeT BCIO IMHUINY, IPUHOCUMYIO NPUEMHBIMM POAUTENAMHU,
H 6BICTPO pacTer.

B rex coyuyasix, KOrja mapasuThl IOCENAOTCA B TeJIe IPYToro u-
BOTHOT'O MJIH YEJIOBEKA, OHU 3aUaCTYIO OKa3bIBAIOT HEGIAaronpuaTHOE
BO3IeHCTBHE Ha X03AKWHA. MexaHnueCcKue IOBPEKACHUA IPUIYUHAIOT
JAYUHKY HapasUTHYeCKUX YepBel, KOTrJa OHU IIPOXOIAT Yepe3 KOKY
WJIM CTeHKH COCYAOB MM moJjocTteil. KpynHble mapasuTel — JIeHTe-
IIbI, IIEITHU, aCKapPHUIbl — MOTI'YT 00pPa30oBbIBATH KJIYOKY U 3aKPHIBATH
IIPOCBET KUIIEUHNKA U Ja)Ke BhI3LIBATH PA3PBIB €r0 CTeHKH.

Toxkcuyeckoe gecTBHe HA OPraHU3M X03MHA OKa3bIBAIOT IIPOAYK-
THI JKU3HEAEeATEeIbHOCTH ITapasuToB. Hanpumep, Ipu BbIXOJe OTHO-
KJIETOYHBIX ITPOCTEHIIINX — MAJAPUNHBIX IIJIA3MOINEB U3 3PUTPOIIU-
TOB B IJIa3My KPOBHM TYyJa e IIOCTYIAKT M MPOAYKTH UX oOMeHa.
B pesyabTaTte y 60IbHOTO IIOBHIIIIAETCA TEMIIEPATYPa — pPa3BUBaeTCA
IIPUCTYII IUXOPAAKH.

OrpaBasiomniee AeificTBUe NMapasUTHYECKUX YepBell Ha 4YeJI0BeKa
MPOABJISETCA B IIOTEPe AIllleTUTa, MAJOKPOBUU, IOBBIIIEHHONR yTOM-
JseMocTH, 6eCCOHHUIE, TOUIHOTE, PBOTE; V JIeTeH BLIShIBAET 3aePiK-
KV He TOJbKO (U3UUECKOro, HO ¥ YMCTBeHHOTO pa3BuTud. [lapasuru-
YyecKHe 4YepBH, O0MTAIOIINEe B KHUILIEYHUKE YesIOBEeKa, MOIJIOIIAoT
MHOTO TIHIIH, YTO MOXKET IIPUBECTU K PE3KOMY MCTOIIeHUI0 O0JIBbHO-
ro. 970 0CO6EHHO OTHOCUTCHA K KPYITHBIM JIEHTOUHBLIM YePBAM — JI€H-
Tenam, LemHaM.
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Hepeako mapasuTh! IOCeJSAIOTCA B Tejle X035€B B MACCOBBIX KOJIH-
yecTBax (puc. 146), uTo pe3ako ocnabiasger }KUBOTHBIX, JIejIad UX Jier-
KOM J00bIuell XMIIHUKOB, B CceJIbCKOM XO0O3fAHCTBe OrPOMHBIN Bpe/
NMIPUUYUHAIOT OBOJIBI, JTUUYMHKN KOTOPBIX ITAPASUTUDPYIOT HA JIOMIAAAX,
ocJax, OBIlAX, CeBePHBIX OJEeHAX., JIMUMHKHK pPasHbIX BUJIOB MOTYT
BHEJIPATHCS IT0J KOMKY »KMBOTHBIX, B JKeJYI0YHO-KUINEUHBIN TPAKT,
BBI3BIBas oOpasoBaHMe 3B B €0 CJAM3UCTOM 000JI04Ke, B HOCOTJIOTOY-
HOM IOJIOCTH.

Y 4desroBeKa HEKOTOpPhIe MAPasUThl HE TOJBKO CHMIKAIOT KU3HE-
IesATeJJbHOCTh, HO 3a4aCTYIO IPUBOAAT K HHBAJIUAHOCTH. B cTpanax
C TPONHMYECKHUM M CYOTPOMMYECKHM KJIMMATOM HIMPOKO pacupocTpa-
HEeHBI KPYIJIble YepBU-HUTUYATKH, ITOJIYYUBIIINE 3TO Ha3BaHme Ojaro-
napa HUTeBUAHOH (dopme Tena. OHu mmeor 5—10 cMm B JiIuHY B
0,2—0,36 mMm B Tostniuny. Ilocenssck B tuM(paTHUYECKUX COCyaax,
HUTYATKHU MOT'YT 3aKYIIOPHBATH UX IIPOCBET M T€M CAMBIM HApPYIIaATh
oTToK JuM®sl. O0beM MopakeHHOr0 OPraHa pes3Ko YBeJIMUHBaeTcHd,
IOCTHrad rpoMazHBIX padMepoB. Eciu sakynopuBaioresa aumMmbarunde-
CKHE COCYAbl HUKHUX KOHEYHOCTe!, pa3BUBAETCHA CJIOHOBOCTh.

B npaxkTudecKkoil 1eATeIbHOCTH YeJIoBeKa G0IbIION HHTepec mpej-
CcTaBJIAET MCIOJIH30BAHWE Mapas3uToB I 6O0phOBI ¢ MepeHOCUNKAMH
BOo30OyauTenellt MHMEKIUOHHBIX 3a00JIeBAHUN HWJIH C BPEAUTEIAMH
CeJabCKOro xo3aicTBa. CylmiecTBYIOT MapasuTHYeCKHe HHU3IINe I'PU-
0bI, KOTOPBIE MMOPAYKAIOT HACEKOMBIX MJIM UX JIUYMHOK. JacTo BeTpe-
yaeTcA 3abosieBaHMe KOMHATHON MyXH — MHKO3, BbI3bIBAEMOE I'DH-
6om. B oraenbHBIE roasl HabI0gaeTcsa MaccoBasi TuOeb I'yceHuIL oa-
Oouek, KYKOB, INopakeHHBIX rpudbamu. OcobeHHO Bas»XHO TO, 4YTO
TAKWUe ITapasuThl €CTh X Y HACEKOMBIX, MMEIOIIUX MeJUIITHHCKOe 3Ha-
YyeHue, — KoMapoB. B HacTosIIee BpeMsa NpeJAIIPUHUMAIOTCH ITOTIBIT-
KM KYJbTUBUPOBAHUA 'PpUOOB — IIapa3UTOB HACEKOMBEIX. [locTHUTrHY-
THI ONIPEJAEJIEHHbIE YCIIeXH B CHMKEHUH YHMCJIEeHHOCTH 3JIATOTY3KH,
TJIe#l, COCHOBOM COBKH IIyTE€M 3apakKeHUS HACEKOMBIX-BpeINTeIei
rpubamu.

B 6uosornueckux Metrozax 60pb0OLI ¢ BDEAUTEIAMH CEJIbCKOr0 X0-
3sAHCTBa HAYMHAIOT HNIMPOKO MUCIOJIL30BaTh GOPMY NapasuTuaMa, co-
IPOBOKAAKINYIOCA 00sA3aTe1bHON rubenbio Xo3AauHa. VU3BecTHEI Ha-
CeKOMBbIe-Hae3JHUKH, KOTOPhIe OTKJIaAbIBAIOT CBOM AMIIA B Alla APY-
I'MX HACEKOMBIX — KANYCTHOM COBKHM, KJOIOB-Uepemaiiex U ap.,
B TEJIO B3POCJIBIX TJIeH WUJIU I'YCeHUI] pas3audHbIxXx 6abouek (puc. 147,
148). JIuunHKM HAae3QHMKOB Pa3BHBAIOTCH 34 CYET TKaHel CBOMX
X037€B, KOTOPbIe IPH 3ToM norubdaoT. HekoTopbie Hae3JHUKH CIIO-
co0HBI Aa)ke NMpoOypaBJIMBATE CBOMM AJAHHBIM AWIEKJIAIOM KOPY
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Puc. 147. Camku pasnuyHbIx
BWAOOB HAE3QHWKOB OTKNa-
ObIBAKOT ALA B TENO XO38WHa

Puc. 148. HaeagHwk oTknaasl-
BaeT Anua B TNIO (Cnesa),
MONOA0N HAB3AHWK BbIXOOAWT
13 T (cnpasa)

JIePEBLEB U JAPEBECHHY, OTKJAABLIBASA AHIA B JUYUHOK KYKOB-IPO-
BOCeKOB. Hae3qHMKOB cTanu pasBoAUTh B 1a00paTOPUAX M C UX IIO-
MOIIbI0 3 HEKTUBHO CHHIKATH YMCJIEHHOCTh BpeauTesieit. Buosoru-
yecKue MeToAbl 60pBOBI ¢ BpeauTe aaMu npuobperaior Bce Gosbiiee
3HaYeHHe U B OyAyIeM MO3BOJIAT COKPATUTh IPUMEHEeHHEe AA0XUMHU-
KaTOB B CeJILCKOM XO03AHCTBE.

OnHa 13 GopM OTPULIATESBHBIX B3ANMOOTHOLIEHUN MeXKIAY BUIA-
MU — KOHKYPeHUUs, KOTOpas BOSHUKAET, eCJIA y ABYX OJIM3KUX BU-
0B cxoaHble noTpedHOoCcTH. Eciu npeacraBuTenu rakux BUAOB 00M-
TAIOT Ha OJHON TEPPUTOPHH, OHM HAXOAATCA B HEBBINOJHOM II0JIO-
JKeHUM: YMEHBINAIOTCA WX BO3MOYKHOCTU OBJIAQJIEHUA ITUIIEBBIMU
pecypcamu, yOerKuIaMu, MECTAMH /ISl PA3MHOMKEeHUSA U T. 1. PopMEl
KOHKYPEHTHOT'0 B3aMMOAEHCTBUSA MOTYT OBITH CAMBIMM pazHooOpas-
HBIMHM — OT NPAMOM (pu3nyecKor 60pLOBI 10 MUPHOIO COBMECTHOT'O
cymecrBoBaHuA. TeM He MeHee, eCJIM OPraHU3MbI IBYX BUJOB C OH-
HAKOBBIMY NOTPEOHOCTAMHM OKa3bIBAlOTCA B OJJHOM cO00I1IecTBe, PaHO
WJIH IIO3AHO OAUH KOHKYPEHT BRITeCHHUT Apyroro. Kak nmpaBuio, BuI-
TECHSIOTCHA MPeACTABHTENN TOrO0 BUJa, UHTEHCHBHOCTh M CKOPOCTH
Pa3MHOXKE€HMUS KOTOPOro HHKe. JTa 3aKOHOMEPHOCTh, OIIMCAHHASA
oredyecTBeHHBIM yueHBIM I'. T'ayse, monyumiia HazBaHUe «IIpaBHJa
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KOHKYPEHTHOT'0 MCKJIO4YeHusA». 4. JlapBUH cUUTAT KOHKYPEHIIUIO
OIHOM M3 BaXXKHENIINX COCTABHBIX YacTell MeXBUIOBOM O0PLOELI 3a Cy-
IeCTBOBAHUE, UTpalolIeil 60JIbIIYIO POJIL B 3BOJIIOIUAHA.

B pesynbraTe KOHKYPEHIMH B OMOIeHO3e COBMECTHO Y KUBAIOTCHA
TOJIBKO T€ BUABI, KOTOPbIe CMOIJIM PA30MTUCH B CBOMX TpebOBaHUAX
K ycaoBuAM »Ku3HU. Hanpumep, KonbITHbIe aQPUKAHCKUX CaBaHH
MMO-pPa3HOMY MCIOJIb3YIOT NacTOMIIHBIN KOPM: 3e0pbl 00PBIBAIOT BEp-
XYIIKHW TPaB, aHTHUJIONLI KOPMATCHA TEM, YTO OCTaBJAIOT UM 3e0phl,
BLIOMpAas IPH 3TOM OIIpeJeIeHHbBIe BU/IbI PACTeHHI, ra3e iy BhIIIUIIbI-
BAIOT caMbleé HU3KHE TPaBbl, 8 AaHTUJIOILI TOINH eAAT cyxXue credin,
OoCTaBILINECH IIOCJe APYTHUX TPaBOAAHBIX.

Bcee nepeuncieHHbIe (YOPMBI OHOJIOITYECKUX CBA3EH Mex 1y BUIa-
MU CJYIKAT PEeryjAaTopaMH YHCJIEHHOCTH »KWBOTHBIX M pPacTeHUH
B OMOIIeHO3e, OIIPeiesIfAfA ero YCTOHYUBOCTE.

(7] ‘ BONPOCHI ANS NOBTOPEHUS 1 3aAaHns

1. Kaxkue ¢opmbl B3aUMOOTHOLLUEHWIA MEXAY OpraHu3mamm Bbl 3HaeTe?

2. lMpuseauTe NpUMeEpPbl CUMBUO3a U OTMETLTE NONOXUTENBHBLIE CTOPOHbLI TAKOrO
TUNa B3aumopeincTens ans o6oux napTHeEpPOs.

3. [aite onpegeneHve xuWHU4YecTsa u nNpueBeauTe NpUMepbl U3 XUBOTHOMO U
pPacTUTENBHOro MUpa.

4. Y710 Takoe napasuTuam? PacckaxuTte 0 pasHbix dopmax napasvTuama; npu-
BEAUTE NPUMEPHI.

5. KKakum n3ameHeHuaM B CTPOEHUM Tena v NpoLeccax Xn3HenesaTenbHOCTU Npu-
BOANT NAapasnTuyeckuini obpas 3usHu?

6. Kak 4yenoeek Mcnons3yer napasvTos B CBOEW NPaKTU4ECKOon AeRTensHoCcTn?

o I Noaymaiite

MpvBeauTe U3BECTHLIE BaM NPUMERLI BHYTPUBUAOBOA M MEXBUAOBOW KOHKY-
peHunu B npupoae. MoctapaniTecs 06bACHWTL, B YHEM UX Pasnuyve, a B 4em —
CX0ACTBO.

° | PaGoTa c koMneiOTEpOM

O6paTtuTechb K gucky. Naydnte matepuan ypoka U BeiNONHUTE NPeaoXeHHble
3ajaHus.
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|Fnasa

11 8 Buocodepa n yenosek

CoBpemeHHBIN uesioBeK chopmupoBasics 0koao 30—40 Teic.
get Hasax. C aToro BpeMeHu B aBoJsonuu Guocdepsl cTat
JeICTBOBaTh HOBBIN (aKTOP — aHmponozeHHsLil (0T rped.
aHmponoc — 4eJIOBEK).

IlepBas cozgaHHas YeJIOBEKOM KYyJIbTypa — naJgeonum (Ka-
MEeHHBI! BeK) — mpogokagacsk npumepro 20—30 Trwic. Jer;
OHAa COBIAJIA C AJIUTEJIbHEIM IIEPHUOJOM OJIefeHeHU . OKOHO-
MUYECKOIl OCHOBOH XHU3HU YeJIoBeYecKoro obuiecTsa ObLia
0XO0Ta Ha KPYHHBIX KHUBOTHBIX: 6JIATOPOLHOIO M CEBEPHOTO
OJIeHs, IIEePCTHUCTOr'0 HOCOpora, ocJa, Jiomajab, MaMOHTA,
Typa. Ha crogaHKax yesloBeKa KAMEHHOI'0 BeKa HaXOOAT MHO-
rOYMCJIEHHBIe KOCTH AMKUX XXHUBOTHBIX — CBHIETEIBLCTBO
YCIIeIIHOM OXOTHI.

HWuTeHCUBHOE HcTpel/ieHNe KPYIHBIX TPABOALHBIX JKH-
BOTHBIX IIPMBEJIO K CPABHUTEJIBHO OBICTPOMY COKPAaIleHUIO
MX YUCJEHHOCTU ¥ NCYE3HOBEHUIO MHOTUX BHUOB.

Ecnu mesnkue TpaBoAgHBIE MOTJIA BOCIIOJHATE IIOTEPH OT
npecJjiefOBaHUA OXOTHHKaMU OJiarogaps BEICOKOM poKaae-
MOCTH, TO KPYIIHEIE *KUBOTHLIE B CHUJIY SBOJIIOIMOHHOM UCTO-
pun OBLIM JIMIIEHBI 3TOM BO3MOYKHOCTH. [[ONIOJHUTEIBHBIE
TPYAHOCTH AJIA TPABOAAHBIX XKMBOTHBIX BOZHUKJIM BCJIEACT-
BHE U3MEHEHHH IIPHUPOJHBIX VCIOBHH B KOHIE TIaJEO0JIUTA.
Oxono 10—13 TeIc. JeT Ha3a g HACTYIIUJIO Pe3KOoe IOTeIe-
HUe, JeJHUK OTCTynuJa, B EBpolle pacnpocTpaHHINUCH Jeca,
BBIMEPJIN KPYIIHbIE JKUBOTHBIE. OTO CO3JaJ10 HOBBIE YCJIOBUSA
KUBHHU, PASPYLIMJIO CJIOKUBIIYIOCA 9KOHOMUUYECKYIO 6asy
YyeJ0BeYeCcKOoro obiecrsa. 3aKOHUMJICSA II€PUOL UUCTO II0-
TpebUTEeILCKOr0 OTHOIIEHUA K OKPYIKAaIOIIeil cpeae, Xxapak-
TEPUI0BABINUUCA TOJBKO UCIIOIL30BAHNEM MMUIIH, VIKe IPH-
FOTOBJIEHHOM IIPUPOLOI.

B caenymoiiyio samoxy — HeoJIuTa — HaApPAAY C 0X0ToM (Ha
Jolnanb, TUKYIO OBLY, OJ1aropofHoro oJieHsa, kabana, 3yopa,
KO3Jia U T. 1.), PeIOHOM JIOBJIEeH M cobuparenbCcTBOM (MOJI-
JIIOCKH, OPexXu, AroAbl, IJIOAbLI) Bce OoIblllee 3HAUEHUE ITPU-
obperaer mpoluiecc nmpousBoacTBa nuinu. lemaroTca nep-
Bbl€ IMONBITKY OJOMAIIHUBAHUA >XUBOTHBIX U pasBeleHUA
pacTeHuil, 3apoKJaeTcs IIPOM3BOACTBO KepaMHUKH. YiKe
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9—10 ThIC. JeT HAa3aJ CYLIEeCTBOBAIH IIOCEJIEHUSA, CPeJIA OC-
TATKOB KOTOPBIX HAXOAAT MINEHUIYy, AYMeHb, YEUYEeBHILY,
KOCTH JOMAIIIHUX »KUBOTHBIX — K03, OBell, CBUHeH. B pasHbIx
mecrax Ilepexueit u Cpegueit Asuu, Kaskasa, FOxxn0i1 EBpo-
IIBI Pa3BUBAIOTCA 3a4aTKU 3eMJIe/IeJIbYeCKOro M CKOTOBOAYe-
cxkoro xoaaicrBa. IIIupoko ucrnonb3yercs OroHb — U A
VHUUTOKEHUA PaCTUTEJBHOCTH B YCJOBUAX IIOACEYHOTO
3eMJIeleNIus, ¥ KaK cpeacTBO 0XxoThl. HaunHaeTcs ocBoeHue
MHUHEpPAaJbHbIX PECYPCOB, 3aPOKIaeTCA MeTaJJIyprus.

PocT HacesleHN s, KAUeCTBEHHBI CKAYOK B PA3BUTUM Hay-
KU ¥ TEXHUKU 3a MOCJeJHNE ABA CTOJIeTUsA, OCOOeHHO B Ha-
I JHU, IPUBEJIN K TOMY, 9YTO JeATEeIbHOCTh YeJ0OBeKa CTa-
Ja (paxTopoM IJIaHETAPHOIO MacmiTaba, HalpaBiasiomieit
CHJION JanbHelel sBoaonuu 6uocdepsl.

B. 1. BepHaJCKMit cCUUTA, UYTO BIUAHUE HAYYHONW MBICIH
! 4YeJOBEUEeCKOro Tpyza o0yCJIOBHJIO Hepexoj Omochepsl
B HOBOE COCTOSIHME — Hoocpepy, chepy pasyma.

Ceifuac 4yesI0Be4YeCTBO MCIOJIb3YeT JIJA CBOUX HYIKJ Bce
BOJBIIYIO YACTE TEPPUTOPHH IIJIAHETHI ¥ BCe OOJIBIITNE KO-
yecTBa MHHEpPaJIbHBIX pecypcoB. PaccMoTpuM coBpeMeHHOe
cocTosiHMe Ounocdepsl ¥ NepCIeKTUBLL ee Pa3BUTHUA.

54. MNpupoaHbie pecypchbl U UX UCMOJIb30BaHUNE

| Becnomuure!

® BuozeHHoe geujecmeo ® ALmponouerHo3bL ®* Ammocpepa
* Kpyzosopom eeujecme 6 npupode

BuoJsiornueckue, B TOM UHCJIE IUIIEeBLIE, PECYPCHI IIJIAHEThI 00YCI0B-
JMBAIOT BO3MOMKHOCTE KHU3HH UeJIOBeKa Ha 3eMJie, a MUHepalbHbIe
1 9HEepPTreTHUYEeCKUE CJYKAT OCHOBOM ero MaTepuaJbHOI'0 IIPOU3BOJ-
cTBAa.

Cpeau npupogHbIX 60TaTCTB IJIaHeThl Pa3JIN4YaloT HeucyepliaeMble
U McuepIliaeMble PecypcChl.

Heucuepnaemsie pecypcsl. HeucuepnaeMbIx NPUPOAHBIX pecyp-
COB He Tak yK MHoro. OHU moApa3eaTCa Ha KOCMUYECKUe, KJIn-
MaTHYeCKHe U BOAHBIE. JTO SHEPTUA COTHEUYHON pagralluy, MOPCKHAX
BOJIH, BeTpa. C y4yeToM OrpoMHOM BO3AYIIIHON U BOJHONI Macchl ILja-
HEeThl HEMCUepIIaeMbIMH CUUTAIOT aTMOC(HEPHBIN BO3AYX M BOAY. ITO
yTBepKJeHue crnopHo. Hanmpumep, IpecHyIO BOAY MOXKHO paccmar-
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pPHBaTh Kak pecypc mcuyepraeMblif, IIOCKOJbKY BO MHOTHX pPeruo-
HaxX 3eMHOT'0 IIIapa BOSHMK OCTPHIA AedUIUT BOALI. ¥ iKe UJeT pedb U
0 HEPABHOMEPHOCTH €€ pacnpefieieHUus, 1 0 HEBO3MOXXHOCTHU ee HC-
MOJIL30BAHUA BBUJY 3arpA3HeHUsi. Bce IUpe pacIpoCTPaHSIOTCS
cIIocoOBI OITPECHEHU A MOPCKOM BOJABI C IIEJIBIO €€ UCIIOJIL30BAHUA A
XO03AMCTBEHHBIX HYIK/J U JJIS MATHA. ¥ CJIOBHO HeUcYepIliaeMbIM pe-
CYpPCOM CUYHMTAIOT M KucJaopox arMmocthepsi. CoBpeMeHHBIE y4YeHbIe-
9KOJIOTH II0JIAraloT, YTO NPH COBPEMEHHOM YPOBHE TEXHOJIOTHH HC-
[I0JIL30BAHUA aTMOC(hEepHOro BO3AyXa U BOABI 3TH PECYPCHI MOYKHO
paccMaTpUBaTh Kak HemcuyepnaeMble TOJBKO IIpH pa3paboTKe U pea-
JIM3aIlUH KPYITHOMACIITAOHBIX IpOrpaMM, HalpaBJIeHHBLIX Ha UX BOC-
CTaHOBJIEHHUE.

Hcuepmaemsie pecypchl JelATCA Ha BO30OHOBUMEIE (pacTUTENB-
HbI¥ M XHUBOTHBIM MU, ILJIOLOPOAME IIOUYB) U HEBO3BOOHOBMUMEIE (I10-
JIe3Hble UCKOIIaeMble).

B Hacrosmiee BpeMsa 4eJIOBEK BOBJIEK B chepy CBOEH IIPOMBIIILIEH-
HOM JeATeIbHOCTH GOBIIVIO YaCTh U3BECTHBIX MUHEPAJIbHBIX Pecyp-
coB. VI3 3eMHBIX HeJIp U3BJIeKaeTcs Bce O0Jblle pa3IUYHbIX Py, Ka-
MEeHHOTO yrisi, HedTH U rasa. HayuyHO-TeXHHYECKHUI TIporpecc OT-
KpbIBaeT BCe HOBBbIe 00JaCTH NPHMEHEeHHS YepHbIX M IBEeTHBIX
METaJIJIOB, PA3JIMYHOTO HEMETAJJIMYeCKOT0 ChIphs. B peayibTare pac-
mupsAercs paspaborka OeAHBIX Py, YBeJIHYUBaeTCA A0ObIYa HeTH
co aHa Mops. B xo3siicTBeHHBIN 000POT BOBIEKAIOTCHA HOBLIE TePPH-
TOPHUH, PACTET MCIIOJIb30BaAHUE APEBECHHEI U IIPOMBICJIOBLIX KHBOT-
HbIX. [TogBeprawoTes 06paboTke 3HAYUTEIbHBIE IJIOIIAAHN CYIIH C IIe-
JIbIO BHIpAIIMBAHUA PACTUTEIBHEIX IPOAYKTOB IUTAHUA U CO3NAaHUA
KOPMOBO# 6a3bl A8 }KUBOTHOBOJCTBA.

B coBpeMeHHBIX YCIOBHAX 3HAYUTEIBHASA YACTh IOBEPXHOCTH 3eM-
JIA pacriaxaHa WM NpeAcTaBjasgeT co00ii MONHOCTHIO MU YaCTUYHO
OKYJbTYPEeHHBbIE IacTOMIna AJA AOMAIIHUX *KUBOTHBIX. PasBurue
IIPOMBIIIIJIEHHOCTH U CEJIbCKOT0 XO03A#cTBa NOoTpedoBaIo GONMBIINX
ILIONIaiei AJisi CTPOUTEILCTBA TOPOAOB, IPOMBIIIJIEHHBIX NIPeAIIpHU-
ATHNA, paspaboTKM IIOJIE3HBIX UCKOIIAeMbIX, COOPYKEHHA KOMMYHU-
Kanuii. Becero, rakum obpasom, okoso 20% cymim K HACTOAIIEMY Bpe-
MEeHH ITpeodpasoBaHO AesATeIbHOCTHIO YeJIOBeKa.

3HauYuTe bHBIE ILIOIIAAN IOBEPXHOCTH CYIIH MCKJIOYEHBl U3 XO0-
3AMCTBEHHON AeATEeJIbHOCTH YeJOBEeKa BCJIEJCTBUE HAKOIUIEHWSA Ha
HUX [POMBINLIEHHBLIX OTXOJ0B M HEBO3MOXXHOCTH MCIIOJb30BaHUSA
paiioHOB, rjae Begercs paspaboTka 1 Jo0bIYA ITOJIE3HbIX UCKOMIaeMbIX.
Ha npuneraioiux TePppPATOPUAX CO34AI0TCA OTBaJIbl, KAPbEPkI, TEp-
PMKOHEI — 3eMJISTHbIe KOHYCHI, TPOBaJIbHbIe BODOHKH, BO3HUKAIOIIIHe
Ha MecTax IMyCcToT mmox semJyei (puc. 149, 150).
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Puc. 149, OrpomHele oTBan.!
BO3HMKAIOT B MECTaXx
3emnaHbix pabort

Puc. 150. MpomagHbie
NNOLWAann BbIBOAATCSH U3
X03s8iCcTBEHHOr0 0BopoTa

B PE3yNbLTATe OTKPbIThIX
pa3paboTok NONE3HbIX
nckonaembix. Takme
nameHeHus naxawadTa
BNMRAIOT U HA BOAHLIV BanaHc

W3 yucia BO30OHOBUMBIX IPUPOAHBIX PECYPCOB GOJIBIIIVIO POJIb B
FHU3HU YeJOBeKa UrpaeT JieC — BaXKHBIN reorpa@HudecKUi U 9KOJIO-
ruyeckuil paxkTop. Jleca mpegoTBpaIlalOT 9PO3HMIO ITIOYBLI, 3aA€PIKU-
BAIOT IIOBEPXHOCTHEIE BOJALI, T. €. CJYKAT BJIATOHAKOIUTEIAMHU, CIIO-
cOOCTBYIOT NOAAEPKUBAHUIO YPOBHA I'PYHTOBBIX BoA. B secax obura-
IOT JKUBOTHBIE, IIPEJACTABIAIOIINE MATEPHAJBHYIO B 3CTETHYECKYIO
LIEHHOCTS VISl YeJIOBEKa: KOILITHEIE, MYIIIHbIEe 3BePH U APYyTras Audb.
B Hamei cTpaHe Jeca 3aHEMAIOT 0K0JI0 760 MuH ra, unu 33% Bcei ee
CYILLIH, ¥ ABJAITCA OJJHUM M3 OCHOBHBIX IIPUPOAHBIX OOTaTCTB.

HecMoTpsa Ha AJMUTENBHYIO UCTOPHIO KYJBTYPHOIO 3eMJIe[esIusd,
AUKafA IPUPOAA IPOJOJIKAET CIYIKUTE AJIS YeJOBEeKa CYIeCTBEeHHBIM
HCTOYHHUKOM NPOAYVKTOB NHUTAHUSA. B IepByI0 odyepeas aTo peIfOJIOB-
c¢TBO. B pa3HbIX cTpaHax Mupa B 6eJIKOBOM pallMOHE YeJOoBeKa phida
coctaBasieT oT 17 o 83% . I3 Hee nony4aT BuTaMuHsl rpynn Du E,
KOPMOBYIO MYKY AJf CKOTa, MaJIOIlEHHBIe copTa phIb nepepabarbiBa-
10T Ha yaobpenue aasa noJseit. Oxoso 90% peIGHBIX GOraTCTB COCPEeno-
TOYEHO B MOpAX. IIpu aToM GOJIbIIAS YACTE IPUXOJUTCA HA MaTEPH-
KOBBIH eab( — Ha npudpeskHbIe BOALI riryouHo# o 200 M, cocTas-
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asomue Bcero 8% mnmomagu MwupoBoro okeaHa. HacelleHHOCTH
ocTaJIbHOU akBaTopuu MUPOBOro OKeaHa ropasio HUKe U COOTBeTCT-
BEHHO 3/leCh 3HAYUTEJIBHO BBIIIE TPYAHOCTH JIOBA.

BaxHbIil 00EKT MOPCKOTO MPOMBIC/IA — BOIHBIE MJIEKOIIHUTAIO-
mue. JJob6blua KUTOB COCTABIAET HECKOJILKO JeCATKOB ThICAY ocodei
B roa. KuThel 1 1acTOHOrHe CJOyKaT MCTOYHUKOM MsAcCAa, JKUPA; HEKO-
TOPbI€ BUbI AOOBIBAIOT PaAy IIKYP C IPOYHBIM ¥ KPACHUBBIM MEX0OM.

3HaueHMe MUKUX PACTEHUH M JKUBOTHBIX JIJIs YeJIOBEKAa JajIeK0 He
UCUYePHbIBAETCHA MUINEBON M X03ANCTBEHHON IIeHHOCTLI0. Iloaasisio-
mee OOJIBIIMHCTBO UX HEOOXOOMMEI KaK 00d3aTeIbHBIE KOMIIOHEHThI
OMOeHO30B, 03 HUX NMOHATHE «IIPHUPOJia» IIPOCTO YTPAYHWBAET CBOE
3HaueHue. PacTeHus, HATIpUMeED JIeKapCTBEeHHBIE, IIPUHOCHAT YeJIOBe-
KY OIIYTUMYIO ITOJIb3Y. JIMKOpacTymue BUALI 0 CUX IOP SABJIAIOTCH
MCXOAHBIM MarepuajoM aas ceneknuu. Cpeam AMKUX KUBOTHBIX
eCcTh BUJbI, IepPCIIeKTHBHBIE IJI8 OJOMAIITHUBAHUSA.

Taxum o6pasdoM, 4eI0BeYECTBO MHTEHCUBHO NMOTPebJIgeT KaK Ku-
Bhle, TAK U MUHepaJibHbIe IPUPOAHBIEe pecypchl. OfHAKO TaKoe Mc-
IIOJIb30BaHMe OKpYyKalileil cpeabl UMeeT CBOM OTpULlaATEeJIbHbIe 110~
CJIeICTBHUSA.

9 | Bonpocsl Ana NOBTOPEHUA K amap!w§

1. Kak oTpasunack Ha OKpyxXaloLein cpeae AeaTenbHOCTb NepBobbITHOrO Yenoee-
ka?

2. K kakomy nepuoay passuTtus 4enoBeyveckoro obuecTsa 0THOCUTCS 3apoxae-
HWEe CeNbCKOXO3RNCTBEHHOrO Npou3BoacTea?

3. OxapakTepuayitTe HencuyeprnaemMble NPUPOoAHLIE PECYPChI. PacckaxuTe, Kak Ye-
NOBEK UX NCMNONb3YeT.

4. 470 Takoe ncyepnaemMbie NPUPOLAHLIE pecypcbl?

5. Kakue pecypcCbi Ha3biBalOT BO30GHOBUMbIMUN?

6. Kakue pecypCbl OTHOCATCH K HEBO30OHOBUMBIM?

o | NMoagymanTte

Kakue pecypcbl Mbl OTHOCHUM K NPUPOAHBLIM, @ KaKUe — K MCKYCCTBEHHbIM, CO3-
AaHHbIM 4eNnoBekom?

: i Pa6oTa c koMnbIOTEPOM

O6parurecs K gUcKy. Mayyute matepuan ypoka v BeINOAHWUTE NPeanoXeHHbIe
3apaHus,

272 : Paapen 5/ B3aumMOOTHOWEHWA OpraHuama u cpens!. OCHOBLI 3KON0rMK



55. NMocnencreus XO3ICTBEHHOMN AEATENbHOCTHN
yenoBeka ANs OKPYXaloLlei cpeabl

‘ Bcnomuure!

* Ceprucmutii anzudpud ® Tempaamuaceurey ® Bensonupen ® O30H
® Opeonwl ® [Tecmuyudvt ®* Honusupyowas paduayus
® Ipo3us nowesl

CreneHb BO3AeMCTBUSA YEJOBEKA HA OKPYIKAIOIIYIO CPey 3aBUCUT OT
JI0OTHOCTH HaceneHusA. OJHAKO IPH COBPEMEHHOM YPOBHE Pa3BUTH A
[IPOM3BOAUTEIbHBIX CHJI AeATEIHLHOCTD YeJIOBEYeCKOro o01ecTBa CKa-
3bIBaeTcs Ha 6uocdepe B 11eJIOM.

3arpa3HeHHe BOo3ayxa. B nporecce cBoeil 1esTeIbHOCTH YeJIOBEK
3arpA3HAET BO3AVIIHYIO cpeay. Haja ropogaMu ¥ MPOMBINLIEHHBIMHA
paiioHaMu B aTMocdepe Bo3pacTaeT KOHIeHTPaIllua ra3oB, KOTOPhIE B
BO3AYyXe CeJIbCKOH MECTHOCTH OOBIYHO COlepKaTca B HeOOJIBIINX KO-
JINYEeCTBaX WM COBCEM OTCYTCTBYIOT. 3arpsA3HEHHBINA BO3yX BpeJeH
JUIs 3I0pOBhA. BpeiHbIe rasnl, COeANHAACH ¢ aTMochepHO# Braroi u
BHINIAZIAs B BUJE KHUCJBIX JOMXKAEH, YXVANIAIOT KAYECTBO IOYBLI ¥ CHHU-
JKAIOT YPOIKau.

OcHOBHBIE IIPUYUHBI 3arPA3HEHNA aTMOoCc(hepsl — CKUTaHue Ipu-
POJHOTrO TOIJIMBA U MeTaLJIyprudeckoe npoudsoactso. Ecan B XIX u
B Hauase XX B. IOCTyNAIONINE B OKPYKAIOIIYIO CPEAY IPOAYKTEI Cro-
paHus YA ¥ MKUAKOTO TOIJIMBA MOYTH MOJHOCTHIO ACCUMUINPOBAa-
JILCH PACTUTEJBHOCTHIO 3eMJIM, TO B HACTOSAIEE BPeMs COAepKaHue
BPeAHBIX IPOAYKTOB CrOpPaHMsA HEYKJIOHHO BoadpacTtaer. U3 neueit, To-
IIOK, BBIXJIONHBIX TPYD aBTOMOOMJIE! B BO3AYX IOIaJaeT LeJblil paj
3arpAsHAIUX BeiecTB. Cpeay HUX 0COOEHHO BBIJEJIAETCH CePHU-
CTHIM aHTHAPUJA — SAXOBHUTHIH ras, JIETKO paCTBOPUMBbINA B BOJE.

KonnerTpanusa cepHHCTOro rasa B arMoc(epe 0coOeHHO BbICOKAa
B OKPECTHOCTAX MeJelJaBUJIbHBIX 3aBo0B. OH BhI3LIBaeT paspyiie-
HUe XJiopodwuiia, HeJOpa3BUTHE NBLIbIEBLIX 3€PeH, 3aChbIXaHWEe M
onajgaHue JUCTheB XBoM. Ka)Kablil ro B pe3yabTaTe COKUTaHUS TOII-
JuBa B arMochepy nocrynaior muaaunapasl ToEH CO,. ITosoBuna au-
OKCHJa yriepoja, 00pasyrolierocs npyu CropaHuu UCKOIaeMoro Tom-
JIUBa, IOIJIOIaeTCA OKeaHOM M 3eJIeHBIMHM PACTeHUAMM, II0JIOBHHA
ocraercs B Bosayxe. Conep:xanue CO, B arMmocdepe mocTerneHHo BO3-
pacraer u 3a nocaexaue 100 yer yBeauuuiaock 6oJiee uem Ha 10%.
CO, npenaTCTBYeT TENJIOBOMY M3Jy4EHHUIO B KOCMUYECKOe IIPOCTPaH-
CTBO, CO3/laBas TaK Ha3blBaeMbIil NapHUKOBLI ahdexT. Usmenenue
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cogepxkanus CO, B arMmocdepe B 3HAYNTETBHOM Mepe BIUALT Ha KJIU-
MaT 3eMJIH.

[IpomMBInIIeHHEIE TPEAITPHUATHAS ¥ ABTOMOOHMIIH CIYKAT IPUUYMHOM
NOCTYILJIEHHSA B aTMOC(Eepy MHOTUX AJOBUTHIX COEUHEHUN — OKCH-
0B a30Ta, OKCHUIA yriaepoaa, COeANHEHU CBUHIIA (KarKAbIi aBTOMO-
OuJb BhIZenseT 3a rof 1 Kr cBUHIA), PA3JIMYHBIX YIJIEBOAOPOIOB —
aneTuJeHa, 9TAJIeHa, MeTaHa, IIpoIlaHa, ToJIyoJia, 0eH30NMUpPeHa u Ap.
Bmecre ¢ kaneaskaMu BOABI OHM 00pa3yIoT AA0BUATHIM TYMaH — CMOT,
BPeHO JIeMCTBYIOIINIA HAa OPraHU3M YeJsIOBEeKa, Ha PACTHUTEJILHOCTH
roponoB. FKuakue u TBepAble YACTHUIHI (1B ), B3BEIIIEHHEIE B BO3Y-
Xe, YMEHBIIAIT KOJUYEeCTBO COJNIHEUHON paguainuu, AOCTHUTraIOIIei
noBepxHocTu 3emuin. Tak, B GOIBIINX rOpogax COJTHEUHASI paaualis
ymensmaerca Ha 15%, yasrpaduosieroBoe usayuenune — Ha 30%
(a B 3uMHUE MeCAIbl OHO MOJKeT COBCeM MCUEe3HYTh).

3arpsasHeHue npecHbIX Box. MacmTabbl UCIOJIB30BAHUSA BOTHBIX
pecypcoB OBICTPO YBEIUYHUBAKTCH. 9TO CBA3aHO C POCTOM HACEJEHUSHA
U YAy4YlI€eHUEeM CAHUTAPHO-TUTHEeHUYEeCKHUX YCIOBHUM JKU3HU UeJIoBe-
Ka, pa3BUTHEM IIPOMBINLIEHHOCTH U opouraemoro semuenenus. Cy-
TOYHOE NoTpebieHne BOALI HA XO03ANUCTBEHHO-0bITOBEIE HYKABI B CEJIb-
CKON MecTHOCTH cocTaBasgeT 50 1 Ha OAHOTO YeJOBEeKa, B ropogax —
150 .

OrpomHOe KOJIHYECTBO BOABI UCIIOJIB3YETCSA B IIPOMBIIILIEHHOCTH.
Ha Beimnasxky 1 1 craaum meob6xoaumo 200 M3 Boasl, 1 T HUKens —
4000 m®. Ha npoussoactso 1 T 6ymaru tpebyerca 100 m3 Boasl, Ha
uarorTossieHue 1 T cHHTeTHYECKOr'o BoJOKHA — oT 2500 o 5000 m3.
I[IpombiniesHOCTH orJIoIIaeT 85% Bceit BOABI, pacXoayeMou B ropo-
Jax, OCTaBJAs HA X03ANCTBEeHHO-OBITOBRIE 1eJan oKoJ10 15% .

Eme Gosbiire Bogsl HEOOXOAMMO 4151 OpoleHusi. B reueHue roga Ha
1 ra nonmmBHBIX 3eMesb yxoauT 12—14 m3 Bogsl. B Hamreit crpane
eJKeroZiHo Ha opoIIeHue pacxoayercs 6oee 150 kM3, B To Bpemsa Kak
Ha BCe Apyrue Hy»¥ bl — 0K0J0 50 kM3 .

ITocrosiHHOE yBeJIMYEeHUE BOAONOTpPeOJIeHWs Ha IJIaHeTe BeIeT
K «BOJHOMY I'OJIOAY », 4TO 06yCJI0BIMBaEeT HEOOX0ANMOCTE pa3pabor-
KU MEepONpHUATHI 110 PAIIMOHAJIBLHOMY MCIIOJIL30BAHUIO BOJIHLIX pe-

CYPCOB.
B peku u 03epa moCTYmamT U BEIMBIBAEMBIE U3 IOYBEI JOMKIASAMHU
MUHepajabHbIe YAOOpeHus — HUTpaThl U (docdarsl, CrOCOOHBIE B

DOJIBINMUX KOHIIEHTPAIIUAX Pe3K0 U3MeHSATh BHIOBOW COCTAB BOJO-
€MOB, 8 TaKKe pas3JN4yHbIe AM0XUMHAKATEl — IIeCTUIIH/IbI, HCIIOJIb3ye-
MBI€ B CEJIBCKOM X03AWCTBe AJis 60pb0OBbI ¢ HACEKOMBIMU-BPEIUTEIIA-
mu. [[1s1 aspoOHBIX OPraHU3MOB, OOUTAIOIINUX B IIPECHBIX BOJax, He-
OaaronpuATHLIM (DAKTOPOM CIYIKUT U cOPOC Ipe AN PUATUSIMHU TEILIBIX
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BoA. B Tenyoi BoJe KUCIOPOJ IJIOXO PacTBOpAeTCs, U ero aedumuT
MOKeT IPUBOAUTE K TU0eJ I MHOTUX OPraHU3MOB.

3arpsasHeEne MHpPoOBOro okeaHa. 3HAYUTEJIHHOMY 3arpsA3HEHUIO
MMOJIBEpPraloTCcs BOALI MOpel U oKeaHoB. C peyHBIM CTOKOM, a TaKxKe
OT MOPCKOI'0O TPAHCIOPTA B MOPHA IIOCTYNAIOT BPeJHbIEe OTXO0AbI, Hed-
TeIPOAYKThI, COJIN THAYKEJbIX MEeTAJJIOB, AJ0OBUThIE OPraHUYeCKHUe CO-
eINHEeHUSs, B TOM YHCJIe IeCTUIUAbl. 3arpa3HeHue Mopeil 1 OKeaHOB
AOCTUTaeT TAKUX MaciuTaboB, YTO B pPsijie CJIyUaeB BBLIOBJIEHHEIE PhI-
OBl ¥ MOJIJIIOCKH OKAa3bIBAIOTCHA HEIIPUTIOAHBIMU AJA yrorpebieHus
B nuiny. Ilectuuuae (oT jgaT. necmuc — 3apasa U yedepe — you-
BaTh), MCIIOJB3YEeMbI€ B CEJIBCKOM X03sicTBe 1 60pubbl ¢ HACEKO-
MBIMH-BPEeAUTEIAMH, OOHAPYKEHBI Ja)ke B OPraHM3Me IIMHI'BUHOB,
oburaminux B AHTAPKTHIE.

AHTpONOreHHble H3MeHeHUu s MouBbl. I1100pOAHEBIN CJI0H MOYBLI
opMupyeTcsa OUYeHb JAO0AT0. B TO ke BpeMs eXXerojHo BMecTe ¢ ypo-
JKAEeM M3 II0YBBI U3BIMAIOTCA AeCATKY MUJIJIMOHOB TOHH a30Ta, KaJausd,
(ochopa — riaBHBIX KOMIIOHEHTOB MUTAHMAA pacTeHuit. OCHOBHOM
(haxkTOp MIOAOPOAMSA IOYBEI — IIePerHoil (rymyc) — cocrasJiseT B
yepHO3eMax MeHee 5% 0T macchbl NaXoTHOro cjos. Ha 6egHBIX 1mo4-
BaxX INeperHos emje MeHbIIe. [IpH OTCYTCTBUHM IIONOJHEHHUS IIOYB
COeIMHEHUAMH a30Ta ero samac MoxeT ObITh U3pacxogoBaH 3a H0—
100 mer. OTOr0 HE HPOUCXOAUT, TOCKOJIBKY KYJIbTYPHOE 3eMJIe/lene
npeaycMaTpUBaeT BHECEHHUE B IIOYBY OPraHUYECKUX M HeopraHmue-
cKHUX (MHUHEPAJIBbHBIX) yAO0OpeHuM.

BrecenHBIE B IOYBY a30THbBIE YA0OPeHHA A HCIIOJIL3VIOTCH PACTEHHU A~
mu Ha 40—50% . OcranpHas yacTs (okono 20% ) BoccTaHaBIMBaeTCs
MHUKPOOPraHM3MaMu /10 razoobpasHsix Bemiects — Ny, N,O u ynery-
ypBaeTcsA B aTMoc(epy UM BEIMbIBAETCA U3 NOUYBEL. Takum oOpasom,
MUHepaJIbHbIe a30THBIe yA00OpeHus OBICTPO PACXOAVIOTCH, TIOATOMY
UX IPUXOAMTCA BHOCHUTH €:KerofaHo. IIpu HeZoCTATOYHOM NpUMEeHe-
HHUH OPTaHUYECKUX U HEOPraHWYeCcKUX yA00peHunii mousa ucTolaer-
CA U YPOXKau CHHIKAKTCAH.

K umcny aHTPONIOTeHHBIX M3MEHEeHUH ITI0YBEI OTHOCUTCA 3p03us (OT
JIaT. 3p03u0 — pazbefaHue). Jpo3usd IIpeAcTaBiseT coboil paspyuie-
HUEe ¥ CHOC MOYBEHHOTI'0 MOKPOBA ITOTOKAMM BOALI uiau Berpom. IIIu-
POKO pacmnpocTpaHeHa u Haubosee pa3pylmiuTelbHa BOJAHAS 3PO3HUA.
OHa BO3BHHMKAaeT Ha CKJIOHAX ¥ pa3BUBAETCsH NPH HeIIPaBUJIbHOM oOpa-
DOTKe 3eMJIH.

Berporas sposus HauboJiee CHJILHO IIPOABIAECTCA B I0KHBIX CTeIl-
HBIX obsacTAx Hamel crpanbl. OHAa BO3HUKAaeT B palloHaX ¢ CyXoM
o0Ha'KeHHON NOYBOM, C H3PE’KEHHBIM pPACTUTEJILHBIM MHOKPOBOM.
UpeaMepHEBIii BHINAC CKOTA B CTENAX M MMOJYIYCTHIHAX CIIOCOOCTBYET
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BeTPOBOM 3p0O3UH U OBICTPOMY Pa3pPYILIEHUIO TPABAHOI0 MOKpoBa. [
BOCCTAHOBJIEHU A CJIOA MOYBEI TOJIIUHOMR 1 CM B eCTeCTBEHHEIX YCJIO-
Buax rpedyerca 250—300 ser. CnegoBarenbHO, NBLIbHBIE OYypH Upe-
BATHI HEBOCIOJHHUMBIMH IIOTEPAMH ILJIOZOPOAHOTO CIOSA IIOUBEI.

3HauUUTeIbHBIE TEPPUTOPHH CO CPOPMUPOBAHHBIMHY ITOYBAMUY U3KI-
MAalOTCHA U3 CeJIbCKOX03ANCTBEHHOr0 060poTa BCJIEICTBHE OTKPBITOTO
crnocoba pa3pabdoTKM MOJIE3HBIX MCKONaeMbIX, 3ajleraloiuX Ha He-
Goustpmroi rurybuHe. BoIpeiThIe II1y0OKME Kapbhepsl ¥ OTBaJIbl I'PYHTA
paspyIiaoT He TOJBKO 3eMJIX, IOoAJIerKaline paspaboTke, HO 1 OKPY-
JKalye TePpUTOPHH, NMPU OTOM HApPyIIaeTCss IUAPOJOrHYecKHi
PeKMM MEeCTHOCTH, 3arpA3HAIOTCA BOALI, I04Ba U aTMocdepa, CHU-
JaeTcsa yporKau CeJbCKOX03ANCTBEHHBIX KYJIbTyp. B pailoHax mox-
3eMHOM A00BIYM MOJIE3HBIX MCKOIIaeMbIX (DOpMHUDPYeTCS IIPOBAJIBHO-
TEePPUKOHOBHIN THII MECTHOCTH. DTH JBe 0COOEHHOCTH pesbeda TeCHO
CBA3AHBI IPYT C APYyTOM: IIPOBAJIBI 00pa3yIOTCA B Pe3yIbTaTe BO3HUK-
HOBEHHSA ITYCTOT II0J 3eMHOI ITOBEPXHOCTHIO, & TEPPUKOHEI (3eMJIs-
Hble KOHYCBhI) — B Te€X MeCTaX, I'Jie CKJaJbIBaeTCA IIyCcTas IOpPOJa.
TeppuKOHBI BOBHUKAIOT HE TOJBKO BOKPYT IIAXT, HO U OKOJIO 3aBO-
JIOB, 3JIEKTPOCTAHIIUI U APYTUX IIPOMBIIIJIEHHBIX peanpusaTuii. Oau
3aHMMAaIOT MHOT'O MEeCTa, CHJIbHO ITBLJIAT IIPH BETPE.

BausHHe yel0BeKa Ha PACTUTEJILHBIN M JKHBOTHBIN MHp. Boaxeii-
CTBHME YeJIOBeKAa Ha JKUBYIO IPHPOAY CKJIaAbIBAETCA U3 IPAMOIO BJIASA-
HUA U KOCBEHHOI'0 M3MEHeHUdA NpupoaHoil cpeabl. OxHa u3 dopm
NIPAMOTO BO3/IeCTBUA HA PACTEHUS U YKUBOTHBIX — PyOKa Jieca.

Bribopounbie 1 caHuTapHBIE PYOKH, PETyJIMPYIOIINE COCTAB X Kaue-
CTBO Jieca ¥ HeoOXOAUMEIe JJIA YAAJIeHUS IIOBPEKJeHHBIX U D0JIBHBIX
JlepeBbeB, CYLIeCTBeHHO He BJUAIOT Ha BUAOBOM COCTAaB JIECHBIX OuoIe-
HO30B. [lpyroe meno — criomHas BeIpyOKa apeBocrosi. OKasaBIINCh
BHE3aITHO B YCJIOBUAX OTKPBITOI'O MECTOOOMTAHUSA, PACTEHUS HUKHUX
SAPYCOB Jieca UCIILITHIBAIOT HEOJIaronpusATHOE BIUAHHUE NIPSAMOrO COJI-
HEYHOI'0 U3JIyYeHUA. ¥ TeHeJI00MBBLIX PAaCTeHHUH TPABAHUCTOIO U KyC-
TAPHUYKOBOI'O APYCOB paspyluaeTcs XJOpohuILI, IpeKpalaeTcsa pocT,
a HeKOoTOphle BUABI ucye3aroT. Ha mecre BeIpYOOK IOCeJNsOTCH CBe-
TOJIIOOMBBLIE PACTEHUHA, YCTOMYMBEIE K IIOBBILIIEHHON TeMmepaTrype u
HeJOCTATKYy BJaru. MeHseTcs M »KUBOTHBIN MHUD: BUIbI, CBA3aHHbIE
C IPEeBOCTOEM, HCUE3al0T UJIM MUTPHPYIOT B Apyrue mecra. K BeiTecHe-
HUIO IPUPOAHBIX BIUJOB IPUBOJAUT U OCBOEHHUE 3eMeJIb IO/ IJIaHTAIlUN
KYJIbTYPHBIX PACTEHU, T. €. CO3JaHUe arpoeH030B.

OumyTuMoOe BO3JeHCTBHE HA COCTOSHHE PACTHUTEJILHOIO IMOKPOBa
OKa3bIBaeT MaCcCcoBO€ IIOCEIleHue JIECOB OTABIXAIOIIUMHI U TypHUCTa-
MH, CJIeICTBHEM 4Yero ObIBAIOT JieCHBIE mosKapsl (puc. 151), a Taxkxke
BBLITAIITBIBAHNE, YIIJIOTHEHKE [IOYBLI U ee 3arpsasHeHue. ¥ IJIOTHEHHE
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Puc. 151. JlecHbie noxapsl, Kak CNeacTene HeOCTOPOXHOMro 06paleHuns ¢ OrHEM,
NPUBOASAT K MAccoBOW rnbeny pacTeHnit n XWBOTHbIX

IIOYBEI YIHETAET KOPHEBYIO CHCTEMY M IIPMBOAMUT K 3aCBIXAHUIO pac-
TeHU#. BeITanTeiBaHWe TPaB HAPYIIAET CYLIeCTBEeHHBIE 9TAllkl KPYro-
BOPOTAa BellecTB, oOpekas AepeBbsa Ha rojoganue. IIpaMoe BIusHHAE
yeJIOBEeKa Ha YXWBOTHBIA MUD 3aKJiodaeTcsa B ucTpebieHHH BHIOB,
NpencTaBAAIMX AJIA HEero MHUINEeBYIO WX APYIYI0O MaTepHaJbHYIO
IIEHHOCTb.

Cuuraetcs, uto ¢ 1600 r. wesroBekoM 6s1710 HcTpebiero 6osee 160
BHUJOB M MOABHUAOB nNTHI U He MeHee 100 BHAOB MIEKONHTAIOMINX.
B AIMHHOM CIHCKe MCYE3HYBIIMX BHAOB 3HAYHUTCA TYpP — AHKHH
OBIK, »KUBIIUN Ha Bceil Tepputopuu EBponsl. B XVIII B. 6s11a uc-
TpebseHa onucaHHas HeMenkuMm Harypaiaucrom I'. B. Crennepom
MOpCKas Koposa (cTejl1epoBa KOpPOBa) — BOAHOE MJIEKOIIMTAOLIEe,
OTHOCHAILIIeeCs K OTPAAY cupeHOBEIX. HemHOrum GoJsee cra yier Hasan
ucuesaja AUKaf JOomIAaab TapnaH, oourasias Ha ore Poceuu. Muorue
BHU/IBI ’KMBOTHBIX HAXOAATCA HA 'PAHU BEBIMUPAHUS WJINA COXPAHMINCH
TOJIBKO B 3aloBefHUKax. TakoBa cyan0a OM30HOB, AeCATKAMYU MUJI-
JIMOHOB HacenaBIIuX npepuu CeBepHoit AMepuku, 1 3y0pPOB, IIpexae
LIMPOKO pacnpocTpaHeHHbIX B iecax Esponsl. Ha Hansaem Bocroke
TIOYTH ITOJHOCTHIO UCTPeOJIeH NATHHUCTRIM OJIeHb.
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Ha yucieHHOCTH KHUBOTHBIX OKA3bIBAET BJIUAHHUE U XO3ANUCTBEH-
Hasd JefATEeJIbHOCTh YeJIOBeKa, He CBA3aHHAs C mpoMbicaoMm. Pesko
CHHM3MJIACH YUCJIEHHOCTh YCCYPHMUCKOro TUrpa. 3T0 NIPOMU3OIILIO B pe-
3yJIbTaTe OCBOEHHMA TEPPUTOPHI B IIpeJesiaxX ero apeasjia ¥ COKparie-
HUA KOpMOBoii 6assl. B Tuxom okeaHe e)XeroqHo norudarT HECKOJb-
KO JeCATKOB ThICAY AeJb(PMHOB: B IePHOJ JOBa PHIOLI OHU MOIaAAI0T
B CeTH M He MOTYT U3 HUX BeiOpaThcdA. Eme HeTaBHO, A0 NIPUHATHA
peI0aKaMy CIIeNUAJBHBIX MEP, YHCJIO NOrubalnuX B CeTAX Aeabhu-
HOB JJOCTHUTIAJIO COTEH ThicAY. [[JI MOPCKHUX MJIEKONHUTAIOIINX OYeHb
He0JIaronpuATHO BANAHNE 3arpA3HEeHUA BOAbl. B TaKuX caydasx 3a-
IpeT Ha OTJIOB JKUBOTHBIX OKasbiBaeTcA HeahdeKTuBHbIM. Hampu-
Mep, IocJIe 3alpernieHns OTI0Ba AeJb(HUHOB B HepHOM MOpe UX YHc-
JIEHHOCTB He BOCCTaHaBJIMBaeTcA. IIpuuynHa 3aKI049aeTcda B TOM, YTO
B YUepHoe Mope ¢ peYyHO# BOAOM U yepesd NposiuBHl U3 CpeauseMHOI0O
MOPS#A MOCTYIIAeT MHOT'O AA0BHUTHIX BeIlleCTB. JTH BellecTBa 0COOEHHO
BpeJHbI A AeTeHbIlIel 1enb(UHOB, BBICOKAA CMEPTHOCTh KOTOPHIX
M TOPMOSUT POCT MOT'0JIOBBSA 9TUX KUTOOOPa3HBIX.

HcuyesHoBeHUE CpaBHUTEJIBHO HEOOJIBIIOrO YHCJa BUAOB KHBOT-
HBIX ¥ PACTeHHUI MOYKeT NOKas3aThCsd He O4eHb cylnecTBeHHBIM. OxHa-
KO KaXJAbIil BUJ 3aHUMAaeT OIIpeeIeHHOe MecTo B OMoIeHo3e, B Llelu
MUATAHUSA, ¥ 3a8MEHHUTH ero He MOYKeT HUKTO; UCUYEe3HOBEHHEe TOr0 UJIH
WHOT'O BUJA BeJeT K YMEeHBIIEeHMUIO yecToMYnBoCcTH O1o1eH030B. Eie
BajkHee TO, YTO KaXKIbIi BUA 001a1aeT YHUKAJIBHBIMHA, IPUCYIIUMU
TOJIBKO €My CBOMCTBaAMH. ¥ TPATa reHOB, OIPeIeSISIOLUIUX 3TH CBOMCT-
Ba ¥ 0TOOpPAHHBIX B XOJ€ AJUTEJIbHON 3BOJIOIMH, JIUIIAET YeJ0BeKa
BO3MOYXHOCTH B OyAYIlIeM BOCIOJB30BATHECA UMHU AJIA CBOUX IIPAKTH-
YeCKUX Iieseil (HanpuMmep, AJ1A CeJIeKIMM).

PanuoaxTuBHOe 3arpssaenue 6mocdepsl. IIpodirema paguoakTuBs-
HOT'O 3arpsdHeHu s BO3HMUKJA B 1945 r. mocJie B3pbIBa aTOMHBIX 60MO,
cOpOIIeHHBIX Ha ANOHCKHe ropoga Xupocumy u Haracaku. Ucneira-
HUSA AAEPHOIO OPYKHUs, IPOU3BOAKUMEIe B aTMochepe 10 1963 r., BbI-
3Bajsiyu MI00aNbHOE PAJMOAKTUBHOE 3arpsa3HeHue. I1pu B3peIBe aToM-
HbIX O0M0 BOBHMKAET OUeHb CUJIBHOE MOHMUBHPYIOIee M3JIyuYeHHUe,
pPagMOaKTUBHBIC YACTHILLI pacCenBalTCA Ha OoJIbIIMe PACCTOAHHUA,

JANAXQAL TQIRY -, BOLQALMERL, HARNR OPI AREINS:. MROTHR PAATHORRITHE-
HbI€ M30TONBI UMEIOT AJIUTEeIbHbIN IepPHOJ IoJIypacajia, OCTaBasich
OIlaCHBIMM B T€UEHHE BCEr'0 BDeMEeHHU CBOEro CYIeCTBOBAHUA: BCE OHHU
BKJIIOYAIOTCHA B KPYTOBOPOT BEIIECTB, IONIAAAI0OT B YKUBLIE OPIaHU3MbI
M OKaswIBalOT rydbuTesbHOoe aeicrBue Ha KJeTKH. OdeHb omaceH
crpoHIMii-90 u3-3a cBoeil xuMUUYeCcKOM Osin3ocTH K Kaasnuio. Haka-
IIJIUBAsCh B KOCTAX CKeJIeTa, OH CJYKUT IOCTOAHHBIM MCTOUHHUKOM
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obsyueHus opraauama. Paguoaxtususlit nesui (137Cs) cxozes ¢ ka-
JeM, €ro MHOI'O B MBIOIIaXx IIOopaKeHHbBIX AHBOTHBIX. HCCJIBJIOBB'
HHUA IIOKa3aJii, 4TO B OpraHvusMe 3CKHMOCOB AJIHCI{H, IIATAIIHNXCH
MfCOM CeBEPHBIX OJIeHe!, comepRuTca nes3uit-137.

HUcneiTanus gaepHOro opysxus (a reM 6oJiee HCIIOJIB30BAHME 3TOTO
OPYIKHS B BOGHHBIX IIeJIAX) UYpeBaThl ellle OAHOI omacHocTh0. Ilpnu
AEePHOM B3phIBe 00pa3yeTca rpoMajgHOe KOJIMYECTBO MEJIKOH IBIIH,
KOTOpas JOJITO JePrKHUTCA B aTMOoc(epe U HOrJIoiiaeT 3HAUYNTEIbHYIO
YacTh COTHEeYHOM paguanuy. PacueTsl oTeyeCcTBEHHBIX YU€HBIX, IO~
TBepHIAEeHHbIe VYeHBbIMH Pa3HbBIX CTPpAH MHpa, IIOKa3slBawT, 4TO ga-
JKe IIPpY OrPAHUYEHHOM, JOKAJBHOM IPHUMEHEHHUH SAIePHOI0 OPYXKUA
obpasoBaBLIasAcHA MblJIb OyAeT 3a/1ePKUBATE OOJBIIYIO YACTH COJTHEY-
HOTO U3Jay4YeHusi. HacTynur qiuTresibHOE MoxXoJoaanme («AaepHas 3u-
Ma»), KOTopoe Hen30eHO IpUBeeT K rubesiy BCero XXUBOro Ha 3eM-
e.

3anbLIeHU0 aTMoc(epsl crocobCTBYIOT ¥ BeIOPOCKH! 3aBONOB, (ha-
OpHK M TEIJIOBBIX aJieKTpocTaHIu# (puc. 152).

B Hacrosinee BpemMaA NpakTUYECKH J100as TePPUTOPUSA IIJIaHETHI OT
ApPKTHKHM 10 AHTAPKTHUABLI HNOABEpPiKeHA MHOIrooOpasHbIM aHTPOIIO-
reHHBIM BiIusHUAM. OueHb cepbe3HbIN XapakTep Npuodpesu mocsiea-
CTBUSA pa3pylIeHUs NPUPOAHBIX OMOLIEHO30B U 3arpA3HEHUS OKpPY-

Puc. 152. Tennosbie
anekTpocTaHuun v gpyrue
NPeanpuaTAs, a TaKkke
aBTOMOBUNBHLINA TPaHCNopT
CXMralT exXeQHEeBHO OrpoOMHoe
KOMMYECTBO TOMNNMBA, HaNoNHAA
atmocdepy yrnekucnbiMm rasom
W NbINLIO
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apulei cpenkl. Bes 6uoccpepa HaxXoIUTCA IIOJ BCé YCUIIHBAIOIIIUMCHA
AdaBJIeHHeM [JefdATeJIbHOCTH 4YeJlIOBeKa, IO3TOMY 8KTY&JIBHO§I 3agavyeit
CTAHOBATCHA NPHUPOJOOXPAHUTEJIbHBIE MEDONIPHUATHA.

9 \ Bonpocebl Ang NOBTOPEHUA U 3aaaHus

1. Y70 AiIBNAETCHA NPUYMHON U KaKOBbI NOCNEACTBUA 3arpsa3HeHnsa atmMocdepsl?

2. Kakosbl NpUYMHBI BO3MOXHOIMO BO3HUKHOBEHWA HEA0CTaTKa BOAbL! B paae paii-
OHOB Mupa?

3. Kuyemy npuBoguT 3arpsasHeHue sog MupoBoro okeaHa?

4. Kak ckasblBaeTcs XO3ANCTBEeHHaa AeATeNLHOCTL YeNoBeKa Ha CTPYKTYpPe U nNao-
[opoann No4Bbl?

5. Kakoso npsimoe BNWAHWE YenoBeKka Ha PacTUTENbHbIA W XUBOTHBLIA MUp 3em-
m?

6. Kakue nocneacrteuva snever 3a cobon ucHesHoseHne BMonorn4ecknx Buaos?

0 | Noaymaire

KakoBa akonornyeckas cutyauums B salwem permoHe? Hasosmute OCHOBHbIE UC-
TOYHUKU 3arpAsHEHURA OKPYXatoLLEen Cpeabl B BalLeM PErvoHe.

° | PaGoTa c komnbloTEPOM

O6parurech K ancky. U3yunte marepuan ypoka v BbiNONHUTE NPeanoXeHHbIe
3apanus.

56. OxpaHna npupoabi U OCHOBBI
PaLMOHaNbHOro NPUPOAONONL30BAHUSA

\ Bcrnomuure!

® BesomxodHble mexHoL0zUU ® OUUCMHbBLE COOPYHCCHUA
® 3anosednuxu ® Kpacras knuza

B Hamm gHU noTpe6uTeIECKOE OTHOIIIEHUE K IIPUPOEe, PACXOLOBaAHHE
ee pecypcoB 6e3 OCYIIeCTBIeHUA Mep 10 UX BOCCTAHOBJIEHUIO YXOAAT
B nmpouwninoe. ITpo6aeMa panoHAIBHOrO UCIIOJIB30BAHMASA IPUPOAHBIX
pPecypcoB, OXpaHa IPHUPOALI OT I'YyOUTENBHBIX ITOCJIEACTBUI X03AHCT-
BEHHOMH JIeATeJIbHOCTH YeJIOBeKa IPHOoOpesIr OrPOMHOE I'ocy1apCTBeH-
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Hoe 3HaueHHe. OOLIECTBO B MHTEpecax HACTOAIIUX U OVAVIIINX ITOKO-
JIeHN NpUHHIMaeT HeoOXoAuMble Mephl AJA OXPaHbl ¥ HAYYHO 000-
CHOBAHHOIO, PaIlMOHANBHOTO HCHIOJIL30BAHUA 3eMJIM U ee Hezp,
BOJHBIX PECYPCOB, PACTHTEJIBLHOI'0 ¥ YKMBOTHOI'O MUpa, AJId COXpaHe-
HUAA YHUCTOTHI BO3IyXa U BOJABI, o0ecrieyeHUsa BOCIIPOU3BOJACTBA IIPH-
POAHBIX GOTaTCTB M YJIYYILIeHUS OKPYIKalolleil yesoBeka cpeasl. He 0y-
IeT IpeyBeJIMYeHUEeM CKasaTh, YTO OXpaHa cpe/bl OOUTAHUS JIIOJel —
JIeJIO BCEro 4eJioBeyecTBa.

OxpaHa nNpupoOAbI ¥ PAIlMOHAJIBHOE IPUPOOIIOIL30BaAHNE — IIPO-
OJleMa KOMILJIEKCHAA, U ee PellleHHe 3aBUCUT KaK OT IIOCJIeJ0BaTelIb-
HOT'O OCYILeCTBJIeHUA rocyLapCTBeHHBIX MEPONPHATHH, TaAK U OT II0-
BBILIEHUA YPOBHA HAYYHBIX 3HAHUM. 371ech OyAyT paccMOTPeHbI JIMIIb
HEKOTOpble IIpMMephbl, IOKAa3bIBaIOIE HAIPABJIEHHOCTh U a(dex-
TUBHOCTB IIPUPOLOOXPAHUTEILHBIX MEP.

JJis BpeAHBIX BeIeCTB B arMocepe 3aKOHOZATEJIBHO YCTAHOBIIE-
HBI IpeJeJIbHO JONYCTHMbIe KOHIIEHTPAaIlU|, He BhI3LIBAIOIIIHE V Ye-
JIOBEKa OIIYTUMBIX TocieacTBHii. C 1esbio mpeoTBpaleHnus 3arpsaa-
HeHusA atrMochepsl paspadboTaHbl MEpPONPUATHSA, O0ecIeunBalOIIAe
IpaBUJIBbHOE CIKUTAHUE TOIJINBA, Iepexo] Ha rasu(uInpoBaHHOe Te-
IJIOIEHTPAJIbHOe OTOILIeHUe, YCTAHOBKY HA MPOMBIIIJIEHHBIX MIPeJ-
IPUATHUAX OYUCTHBIX coopyskeHnii. [ToMumMo nnpegoxpaHeHusa BO3LY-
Xa OT 3arpsA3HeHMNs, OYUCTHBIE COOPYKEHUA IO3BOJAIT 3KOHOMHUTH
CbIpb€ M BO3BpallaTh B IIPOM3BOJCTBO MHOI'ME II€HHbIE INPOAYKTHIL.
Hanpumep, y1aBIMBaHHe Cepbl U3 BBIAECIAIONIMXCA ra3oB JaeT BO3-
MOXXHOCTH YBEJIHMUYHUTH BEINIYCK CEePHOH KHCJIOTHI, yJIABJIWBAaHUE IIe-
MeHTa cOeperaeT NPOAYKIIMIO, PaABHYKI IIPOM3BOAUTEIBHOCTH He-
CKOJIBKUX 3aB0OJOB. Ha aIloMUHMEBHIX 38BOJJaX YCTAHOBKA (DUIBLTPOB
Ha Tpybax nmpenorepalaer Beibpoc hropa B aTMmocdepy.

ITomumo cTpOouTEIBCTBA OYMCTHBIX COOPYKEHUMA, BeYTCS ITIOUCKHA
TEeXHOJIOTHH, IIPH KOTOPOH 00pasoBaHme 0TX0A0B ObLIO OBI CBEAEHO K
MHUHHUMYMY. OTOH 3Ke LeJIH CAYKAaT yIydlieHne KOHCTPYVKIIUA aBTO-
MoOHJIe, mepexo/ Ha APYTrue BUABI TOMJIUBA (CIKMKEHHBINA ras, aTu-
JIOBBIM CIIMPT), IIPH COKUTAHHHM KOTOpPOTro obpasyercsa MeHbIe Bpe-
HBIX BemlecTB. PagpabaTsIBaloTcss MOAEIN aBTOMOOMIEH ¢ 3JIeKTpude-
CKHUM JBUIraTeJeM IJId IepeIBUKeHNA B IIpeaenax ropojga. Boasioe
3HaYeHMe NMEIOT NpaBUJIbHAA IJIAHUPOBKA I'OPOJOB M 3eJIeHble Haca-
KaeHus. JlepeBbsi OYUIIAIOT BO3AYX OT B3BEIIEHHBIX B HEM JKUIAKHUX
M TBepABIX YyacTull (asposoJieii), HOTJIOIIAIOT BpeAHbIe ra3sl. Hanpu-
Mep, CEPHHUCTEINA I'a3 X0POIIO MOIJIOMIAIOT TOMOJIb, JIUIA, KJIeH, KOH-
CKHH KamTaH; (h)eHOJIBl — CHPeHb, IIeJKOBUIla, Oy3uHa.

BriTOBBIE 1 TPOMBILIJIEHHBIE CTOYHEIE BOJALI IIOABEPralOTCA Mexa-
HUYEeCKOH, (PH3NKO-XUMHUYEeCKOH 1 Guosornueckoit obpadorke. Buo-
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Joru4yecKas OYMCTKAa 3aKJI04YaeTcd B PaspylIeHHH PacTBOPEHHBIX
OpraHMYecKHUX BelllecTB MUKpooprauaMamu. Boay nponyckaror ge-
pe3 crenMaJbHEIE pe3epPByaphl C TAK Ha3bIBAEMBIM AKTHBHBIM HJIOM,
KOTOPBIN COAEPKUT MUKPOOPTAHU3MBI, OKHCJIA0NMe (PeHOJIB], JKUD-
Hble KMCJIOTHI, COUPTHI, YIJIEBOJLOPOALI, He()Th 1 T. 1.

OuncTra CTOYHBIX BOJ He pemaer Bcex npobsem. Ilosromy Bce
OoJibIlle IPEeAIPUAATHN I€PEXOANT Ha HOBYIO TeXHOJIOTHIO — 3aMKHY-
THIN IIUKJI, IPXA KOTOPOM OYHIIEHHAS BOJA BHOBL IIOCTYIIAET B IIPOMU3-
BOACcTBO. HOBBIE TEXHOJIOrHUECKHeE IIPOIleCCHl IIO3BOJIAIOT B IECATKH
pas COKPaATUTh PAacXo[ IIPUPOJHOMN BOJLI.

OxpaHa Heap 3aKJIOUAETCS IPeXKAe BCero B MpeJoTBPallleHUN He-
IIPOU3BOAHUTEIBHBIX TPAT OPraHNYECKNX ¥ MUHEPAJIBbHBIX PECYPCOB U
KOMILJIEKCHOM UX HCIOJIb30BaHUM. HanpumMep, MHOTO KAMEHHOTO yT-
Jis TepsAeTcs IPH NI0A3eMHBIX NIOXKapax, Noplo4uii ras cropaer B hake-
Jax Ha HedTempoMmbicaax. PaszpaboTKa TeXHOJOTHHM KOMILJIEKCHOTO
U3BJIEYEHUSA METAJJIOB U3 PYJ II03BOJIAET NOJYYaTh JOTOJHUTEILHO
TaKWe IleHHBbIE 3JIEMEeHTHI, KaK THTaH, KobaJaeT, BoJab(hpaM, MOJIHO-
IEeH # Op.

Jls1s mOBBIIIeHUA NTPOAYKTHBHOCTH CEJILCKOTO X03AMCTBAa rpOMa-
HOe 3Ha4YeHHe UMeIOT IPaBAJIbHAA arpOTeXHUKA U cIelHajlbHble Me-
pPoOIIpHATHA II0 OXpaHe nousbl. Hanpumep, 60peby ¢ oBparamMu yc-
MEeIIHO BeAyT MYyTeM IOCAJAKH PACTEHUN — JepeBbeB, KYCTAPHUKOB,
TpaB. PacTeHuaA 3alMIAIOT IOUBEI OT CMEIBA ¥ YMEHBIILIAIOT CKOPOCTh
TeuyeHUA BOABI. OKYJIbTYDUBAHNE OBPAroB MO3BOJISAET UCIOJIb30BATH
UX B XO3AMWCTBEHHBIX Henax. IloceB 3aBe3eHHON U3 AMEpPHUKH aMoOp-
(b1, UMeroIell MOIIHYIO KOPHEBYIO CUCTEMY, He TOJBKO 3 (HeKTUBHO
IIpeAoTBpallaeT CMBIB IIOYBLI: pacTeHUe ellle U gaeT 600bl, UMerol e
BEICOKYIO KOPMOBYIO IleHHOCTh. PaszHooOpasue nocaj oK ¥ IIOCEBOB 110
oBpary crocoberByeT o6pasoBaHHIO CTOMKUX GMOIeHO30B. B 3apoc-
JAX MOCEeJNAITCA NTHUILLI, YTO UMeeT HeMaJIOBayKHOe 3HadyeHHUe IAJdA
00opbOBI ¢ BpeguTEeIAMA. 3allUTHEIE JeCOHACAXKIeHNUA B CTeIIAX IIpe-
OATCTBYIOT BOJHOUN M BETPOBOM 9PO3HUH MOJIEH.

Passurtue 61o10runuyecKuX MeTog0B 60pLOEI C BpeIUTEIAME I103BO-
JIsieT Pe3K0 COKPATHUThH MCIIOJIb30BAHME B CEJIBCKOM X03AMHCTBE IeCTH-
HUI0B.

B Hacrosmee Bpemsa B oxpane Hyxaamoresa 2000 BugoB pacTeHni,
236 BmaoB muexkonurammux, 287 BuaoB nrul. MeXIyHapoIHBIM
COIO30M OXpPaHBI IPUPOALI YUperKAeHa cenuaasaas Kpacuasa kHura,
B KOTOPO# cofepiKaTcsa cBeJeHUs 00 Mcuesarolnux BUAAX U AalOTCH
PEKOMEHZAIlMH II0 UX coXpaHeHUI0. MHOrme BUABI *KUBOTHBIX, Ha-
XOAMBIIHECH IIOJ Yrpo30il MCUYE3HOBEHHUA, ceHdyac BOCCTAHOBUJIU
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CBOIO UMCJIEHHOCTBh. 9TO OTHOCHUTCA K JIOCIO, caiiraky, OeJioit marme,
rare.

CoxpaHeHHIO YKUBOTHOI'O ¥ PACTUTEJIHLHOT'O MUpa CIIocobCTBYeT op-
raHu3aln g 3allOBeIHUKOB U 3aKa3HUKOB. [ToMUMO OXpaHbI peIKUX U
McYes3aroluX BUIOB 3alOBEIHUKHY CIIVKaT 0a30# 118 oJoMalIHuBa-
HUA IUKUX KUBOTHBIX, 00JIaHalONIUX IEHHBIMH XO03AHWCTBEHHBIMH
CBOMCTBAMH. 3alIOBEJHUKHU CJIYKAT TaKKe LIeHTPAMH I10 pacceeHUI0
JKUBOTHBIX, MCYE3HYBIIIUX B JAHHOU MECTHOCTH; 3/IeCh PEIIaloT 3a/1a-
uyy oboramieHus MeCTHOM (hayHEI IyTeM 3aB03a HOBBIX BUIOB — UH-
mpodyrkyuu. B Poccum XOpoOIIo IPHsKUJIACH CeBEpOaAMEpPUKAHCKAA
OHJATPA, JaloLIas EeHHBIN MeX. B cypoBBIX yca0BUAX APKTUKY yC-
TIEIIHO Pa3MHOKaeTcs OBIeObIK, 3aBe3eHHbIN U3 Kanaae n AscKu.
BoccraroBieHa YucjaeHHOCTh 000POB, MOYTH UCYE3HYBIINX B HAIIEH
cTpaHe B Hayajie IPOILJIOro BeKa.

ITogo6HbBIe mpuMepsl MHOTOYHKCIeHHBI, OHUA MOKAa3kIBaIOT, UTO Ge-
PEeXHOE OTHOIIIeHHE K IIPHPOJie, OCHOBAHHOE Ha IIYOOKMUX 3HAHMAX
OMoJIOruYM pacTeHU M JKUBOTHBIX, HE TOJILKO COXPAaHSAET ee, HO ¥ aeT
3HAUYMNTEJILHBIN 3KOHOMHUYEeCKHUH ahdeKT.

9 | Bonpocsl Aong NOBTOPeHUNA u-amhm:}'z}:m*

1. 3a4em M noyemy Heobxoaummbl OepexHoe OTHOLUeHWEe K npupode U ee
oxpaHa?

2. B4eM npeumyLLecTBo UCNoNL30BaHua Buonornyeckux metonoe 60pubel ¢ Bpe-
OVUTENAMU CeNbCKOro xo3sncTea?

3. lNoyemy HENL3RA NUTH BOAY U3 UCTOYHWKOB B Npeaenax ropoaa?

4. Kakve MeponpuaThs Mo 3alumTe noYsbl Bam U3BECTHLI?

5. PacckaxuTte 0 3apadax 3anoBeHUKOB.

o | NMNopymaiite

ﬂouemy dopMUpoOBaHWE FKONOrMYECKOro MbILLNEHWA UMeeT nepeocTeneHHoe
3Ha4yeHwve N[ COBpeMeHHOro passntua umsUnM3aunmn?

2 | Pa6ota c koMnblOTEPOM

Obparutecs K aucky. Uayuute marepvan ypoka v BbINOAHUTE NPeaNoXeHHbIe
3afaHus.
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