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CTAPLUEKJIACCHUKAM OB YYEBHUKE

Hoporune pebsra!

B npepnaraemom Bam y4ebGHuke copepxuTcs Guonornyeckas vH-
dbopmaLms, pacKpbiBaloLLas OCHOBHbIE CBOWCTBA, 0CcoBeHHOCTH yHK-
LMOHMPOBaHWA U Pa3BUTUS XWBOIO Ha BCEX YPOBHAX OpraHusauuun
npupoabl — OT MOfeKynspHoro Ao 6uocdepHoro. B Hero BKOYEHbI
ceeneHus 06 MCTOpUM GUONOTMHECKNX OTKPLITUIA U O HOBLIX AOCTUXE-
HUAX B HayKe.

DanHblin y4ebHMK nNpeaHasHadveH AnA M3ydHeHus 6uonormn Ha Ba-
30BOM ypPOBHE, NO3TOMY €ro cCoaepxaHue He OxBaTbiBaeT rny6oko u
BCECTOPOHHE pAf GUoNorn4ecknx CBeaeHnin, pacLuMpsIoLWmnX Kpyrosop.
9ta vHdpopmauma BKNOYeHa B y4eOHUK B O3HAKOMMUTEIbHbLIX LensX
(oHa npeacTaBfieHa B TEKCTE MEJIKUM wpudTom) n obaszarenbHOMY
YCBOEHMIO HE MOOJIEXMUT.

Pa6oTasi ¢ TeKcToM y4ebHuka, oco6oe BHUMaHuWe obpaujainte Ha
6U1ONOrMYECcKMe TEPMUHBI (B TEKCTE OHU BbIAENEHbI KypCUMBOM) U ON-
peneneHns G1MoNOrMHEcKX NOHATUIA.

B Hauane kaxanoro naparpada npennoxeHsl BONPOCkl, OTBETUTL HA
KOTOpbIE B 3HAYUTENBLHOWM CTENeHW Bam NOMOTYT 3HaHWUSA, NONy4YeHHbIe
W3 NpenbiayLLMX pasaenos 61oNorMK, a TaKkke Kypcos XMMUKM 1 U3KKK.
Ecnu Bbl 3aTPyOHAETECH OTBETUTb HA HWX, HE Orop4anTech: U3yduTe
TEKCT oaHHoro naparpada — v Bl NONy4UTE OTBETHI HA NOCTaBNEHHbIE
BOMNPOCHI.

MHorue Bonpoch! U 3agaHns, NpUBEAEHHbIe B KOHLE naparpados,
noTpebyloT OT BaC PaCCyXAEHWIA, yMEHUA CPAaBHWUBATb, aHaNM3NpoBaTh,
0606LLaTs U genaTh BbiBOAb!, 4TO ByaeT BECbMa MONEe3HO Ans Ballero
JanbHenlWero UHTENNeKTyanbHoro pa3suTus.

He ocTaensiite 6e3 BHUMaHUA PUCYHKW, CXEMBI, TaBnMLbl, KOTOPbIE
OenalT TekcT Bonee aokasaTefibHbiM U AOCTYNHLIM ANS NOHUMaHWA.
Hy>XHble MOHATUS U TEPMMUHBI Bbl CMOXETE HaWTW no NpeamMeTHOMy
ykasaTenio, NOMELLEHHOMY B KOHLE KHUrK. Tam Xxe AaHa Tematvka v
onucaH xopn nabopaTopHbix paboT, NPeanoXeHHbIX oS BbiNOHEHUA
MpyY U3Y4eHNN KOHKPETHLIX YyHeOHbIX TEM.

MycTb nayseHne kypca obuein Gruonoruv 6yaeT ana Bac MHTEPECHbIM
M ycnewHbim!

ABTOp



BBEAEHME

Buonorus kak 4acte KyneTypbi

JKu3HL Yel0BeKa, ero 30poBbe, MaTepHaJbHOE U JYXOBHOE (JIaromosyuue
SaBUCAT OT MHOKeCTBa (PaKTOPOB, B TOM UHCJE OT IPABHJILHOCTH DEIleHHH,
[IPUHUMAEMBIX JTIOABMH. B cBOI0 0uepens, fesaTelbHOCTS KaMA0r0 KOHKPETHOrO
I€JIOBEKA TaKKe BIAMAET HAa CyIbObI APYrux jofeil. IMeHHO noaTOMY B Hame
BpeM#A BO3PACTAET 3HAYHMOCTh HAYKM, 0OPA30BAHUSA U KYJIBTYDPHl B IEJOM.
OGpasosanue onpejensier pasBHTHE TUYHOCTHBIX KAYECTE Ka){JJoro 4eIoBeKa,
ero 3HAHWH, YMeHHH, (OPMHDPYET ero MUpOBO33PEHHE U [I0BeJleHHe; B KOHEYHOM
uTore 06pasoBaHHe ONpeNeIAeT SKOHOMHYECKHIL, HDaBCTBEHHEIH, KYJIbTYPHBIH
1 NYXOBHBIH IOTEHIHUAJ OBINEcTEa.

3HAHUE 3AKOHO6 NPUPOdbL — ITO COCTABHASA YACTh 001Ieli KyJILTYPHI 4eI0BEKA.
YCBOHTE OCHOBBI GHOJIOTHH KAK HAYKY O KH3HH DOJKEH Kaskbli KYJIbTYDPHBIH
1eJ0BEK He3aBUCHMMO OT pofia cBoei NnpogecCHOHANBHON IeATeTLHOCTH.

HreopupoBanme 3aKOHOB IPHPOJLI NPUBEIO YeJOBEYECTBO K COBPEMEeHHO-
My SKOJOTHYECKOMY Kpusucy. B oxpyskaiomen cpeme HabI0Zal0TCs OMACHBIE
HeoOpaTHMble SABJIEHHA, KOTOPHIe MOTYT DAANKAIEHO H3MEHHTH OGIHK IIIaHeTh
H IOCTABUTE MOJ YI'PO3Y KHU3HE CAMOTC YeJOBeYeCTBA.

HBTeHCHBHAA WHYCTPHATH3ALNAS 1 CTPEMHTEJIBHBIH pocT ropogos B XIX—
XX BB. OpUBEJH K PaspyNIEHHIO IPAPOLHOM Cpelbl ¥ OCO3HAHHUIO 00IIecTBOM
HEOOXO0AMMOCTH COTJIACOBBIBATEL SKOHOMUYECKHE MOTPEDHOCTH ¢ BO3MOXKHOCTAMU
IPHPOIEL.

OxBuMu U3 NePBBIX Ha MIOGATBHYIO 9KOJIOTHYECKYIO ONACHOCTE, I'PO3AIILYI0
MHDY, OTPearupoBa/iv BeIZaOLIecd yieHsle u uaocodsl B. Paccen u A. Diin-
mwrredH. B 1955 r. ouu coBmecTHO cosganu Manudecr. Ha 6aze sToro roxymes-
ta B 1957 r. chopmuposanocs Ilaroymckoe gsmsxenue. ITeprorauansHO 3TO
ABHKEHHE BBICTYIAJO IPOTHB MOHKH BOODPYKEHHH, 34 3alpelieHHe ATOMHOIO
M TePMOANEPHOro opyxmusa. B HacTosIee BpeMs Ha MepBBIH NJIAH BEIXOAHT
fopsba 3a YHCTOTY OKpy:RalowIeil cpexsl, 3a 9KOJIOTHYECKYIO 0e3011acHOCTh mpHu
HCII0Ib30BAHNH HOBEHITMX TeXHOJIOTHI M MOI[HBIX TEXHOTEHHBIX BO3AeHCTBUI
Ha npupoay. B c¢BA3W ¢ 3THM Hayka 6HOJOTHS M OHONIOIHUECKOE obpasoBaHue
CTAHOBATCH IIPHUOPUTETHBIMH.

Buonorus kak Hayka

Hayxa B mesiom npeacrasiger coboit MHOTOTPaHHOE ABJIEHHE: 9TO OTpAac/ib
KYJIBTYpPEI, COOCO0 MO3HAHHA MHMDPAa M, HAKOHEI[, — COLMAJbHBIIH HHCTUTYT
(mayuHBIe O0OIIECTBA, aKAJAEMHH, BLICIIHE yueOHBIe 3aBeJeHHA U T. 11.). B co-
BPEMEHHOM NOCTHHJYCTPHAIBHOM 00IIecTBe B Hay4YHEIE PaspaboTKH M TeXHO-
JIOTHHECKYIO NeATEJbHOCTE BOBJIEYeHBl MUJIIMOHEL TIofei. Ux o6pasoBaHHOCTH



Beepenune

1 mpodecCHOHANN3M ONPeAeIAIT CyAL0BI MIJIIMAPAOB NPYTUX JH0/el, I09TOMY
fes rayBOKOro OCBOGHHMSA HAEH, A3BIKA M METOJOB COBDEMEHHON HAYKH HEBO3-
MOKHO PAa3yMHO VIIDABIAEMOE PA3BUTHE YeJOBeUeCKOH IUBUIU3AIINAN.

HMayueHne KUBOM NPUPOALI Beerga G0 BaxHenIell cCTOPOHOH JeATeabHO"
ctu uesoBexa. CHAUAZa OT BTOTO 3aBHCeENa JKU3HL JI0/eil, IOCKONBKY Heob-
X0AuMO OBLIO 3HATH, KAKHEe M3 MUJIJIMOHOB BHAOB OPraHM3MOB, HaCeJdAIIIHX
3eMJII0, MOKHO UCIIOJAB30BATEL B TUINY, [Jid U3rOTOBJIEHMS O/€K/bI, B Ka4ecTBe
JIeKapCTBeHHEBIX cpecTB. JIMIIE HAaMHOTIO M03/[Hee JIFOAU CTATH H3y4aTh IPUPOAY
¢ HayYHBIMHE meaaMu. OJHIMH M3 DepBRIX IOILITKY OCMBICIUTEL H IPUBECTH B
CHCTeMy 3HAHUSA O JKHBOH IPHPOAE NpeJNpUHANINA ApeBHerpevyeckKue, a mO3/-
Hee — JpeBHepEMcKue (puaocodrl u spaun. Tpyaw I'mnnokpara, Apucrorens,
TaneHa ¥ APYTMX VYeHBIX IIOJOMHUIN Hadano O0OTaAHWKE, S300JOTHH, aHATOMHH
¥ (pU3UOJIOIMH YeJoBeKa.

Haumuasa ¢ XVII B., Hapsigy ¢ HAONMIOleHMeM M ONHMCAHHMEM OPraHu3MOB H
IPHPOAHBEIX fABJEHHII, B HAYKE CTAJH NPUMEHATh METOIbl KOJHMYeCTBEHHBIX
M3MepeHHit u IKCHePUMEHT. B aTOT nmepHoJ] AKTHBHO pa3BUBaJach 0OTAHHKA:
IOABHINCE TIepBBIe TPABHUKH, CO3/iaBaluch GOTAHWYeCKHe cajibl 1 repbapumu.

B XVIII B. 6blJ10 HAKOIUIEHO MHOrO 3HAHMN O PAacTEHHAX M MKHBOTHBIX.
Haspesa 5e00X0AMMOCTE UX CHCTEeMaTH3UPoBaTh. Tak chopMHpOBaIacs HAYKa
cucmemamuixa. B aToT nniepuo;; naydeHHe XHUBEIX OPraHN3MOB HA3BIBAJIOCH €C-
TECTBEHHOU HMCTODHEH.

EcrecTBeHHAs HCTOPHSA cTaja IpefliecTBEHHUIEH Ouolozul — HAYKH,
uayuaomeil KM3HbL. BHosorusa, Hapagy ¢ GUauKoii, XHMHeH, acTpPOHOMHEH,
BOIILJIA B YHMCJO €CTeCTBEHHBIX HAYVK, MJW B pasliell HAYKH 0 IPHPOJie — ecme-
CcMeo3HaHue.

IanpHelinee paspuTUe OMOJIOrHUECKas HAYKA IOJNYYHAJIa B CBA3H C HOABIE-
HHeM MHUKDPOCKOIAa. DT0 u300peTeHne MO3BOJMAJIO YYeHEIM BHEJIPHUTHCH B TAWHBI
vukpomupa. B XIX 8. B Ouosorun ObIJIH cAeJIaHbLl KPYIHeHIIAe TeOpeTHIecKue
0000mieHNs, CO34aHa KJIETOUYHAS TEOPHs, VCTAHOBJIEHb! OCHOBHBIE 3aKOHOMED-
HOCTH HACJIEICTBEHHOCTH H H3MeHYMBOCTH. IlepeBopoT B GHOIOTHMH IPOHM3BEJIO
vuernne Y. JlapBuHAa 0 32aKOHOMEPHOCTAX 3BOJIOIUH.

B nocienHne AecATHIETHA 3HAYHTEJIbHO PACIIMPHUIIOCE MCIIONL30OBAHHE /10~
CTHKeHHH 6M0J0THYecKol HayKK B PASIMUHEIX 00/IacTAX COLMANBHOH MH3HM,
CyIecTBEHHO BO3POCIIA ee POJIb B (QOPMHPOBAHMH KYILTYDLL JHUYHOCTH U 001I1e-
cTBa B mesoM. B HacTodAmee BpeMsa GHOJIOINHSA CTAJNa OCHOBOIL /1A OIpeAeleHnsa
ONTHMAILHEIX CIOCOOOB BO3JeHCTBHSA UelOBEeKa Ha IPHPOAY, OJd paspaboTEl
Mep B IeJIAX COXPAHEHHS ¥ YKPeIJeHHA 3J0POBbs He/I0OBeKa, YBeIHUYeHHdA
OPOJOJIKUTELHOCTH ero Kus3Hu. VMceeaenosanus B 0o0JAaCTH MOJNEKYJIAPHON
6uosoruy ¥ OMOTEXHOJIOTHMM IOKA3aJIM, YTO HA OCHOBE IO3HAHHUA BO3MOMKHO
He TOJIBKO M3MeHeHue u npeobpasoBanue IPUPOALI, HO ee COXPaHeHUe H JaKe



Beeaexue

Bocco3ziaHue. CerofHs CTAJ0 BO3MOMKHBIM IIOJyUYEHHE I'eHEeTHUECKHX KOMIW
CYIIECTBYIOIINX HHAWBHU/OB MJICKOIUTAOINX H HASHTH(OUKAINH JUYHOCTH Ha
OCHOBE HM3y4YeHHs XPOMOCOMHOro Habopa KjeTrku. BaaumopeiicTBue GHOJIOrHH
C IPYTHMH chepaMu KYJIbTYPhl IOPOKIAEeT HOBbIe 06JIACTH 3HAHUA: 6103THKY,
OHONOUTHKY, OHO3CTETHKY.

OcHoBHBIE 321249 COBPEMEHHON GHOJOIHH CIEAVIONIHE: BhLISBICHHE obuux
CBOMCTB JKHBBIX OPTaHH3MOB, 00'bCHEHHE NDUYIMH HX MHOrooGpasus, PacKphI-
THE CBA3EH MeXJy CTPOeHHEeM OPraHM3MOB U YCJIOBHSAMH OKDYKAIOMER CPe,
BBIACHEHHE NPODOJeM BOSHMKHOBEHUA U PA3BUTHA JKU3HH.

Cucrema 6monormueckux Hayk. MuOrooGpasie GHONIOrAYECKUX ABJIEHUI I
IIPOIECCOB, IPOMCXOAAIUX B JKHBOM IIPHPOJE, CTONB BEJIHUKO, UTO IPABUIbHEE
TOBOPHTE O OHOJOTHM Kak 0 cucmeme Ouosozuveckux Hayx. B pamMeax sroi
CHCTeMBI HAYYHbIE JUCIUIIIINHBI MOXXHO IOJPA3/eJHTh HAa OCHOBE MCCJIe[OBAHNIA
CHCTEMATHYECKUX I'PYIII OPTAHH3MOB; YPOBHEH OpraHU3auy JKUBOM MaTepuy;
CTPOEHHSA, CBOMCTB U 0COOEHHOCTEH HHAMBUAYAILHOH KU3HM OPraHH3MOE;
CTPYKTYPBI, CBOMCTB ¥ NPOABJIEHHH KOJUIEKTHBHON SKM3HH IPYIII OPraHU3MOB;
OPAKTHYIECKOro HCIIOIL30BaHKA ODMOJOIMYeCKOr0 3HAHUS, WM IOPa3Le/inTh 10
MeTOLaM HCCJIEJOBAHMH U CBA3AM C JIPYTUMU HayKaMH.

HccnenoBaEuaME CHCTEMATHYECKMX TPYIII OPraHU3MOB 3aHUMAIOTCH: 6U-
pyconozua (HayKa O BUpPycax), Muxpobuonozus (Hayka 0 MHKDOODTaHH3MAX),
MuKonozus (HayKa o rpubax), omanuka (HayKa 0 DACTEHHAX), 300102UA (may-
Ka 0 ’KHBOTHBIX); anmponoaozus (Hayka o deiaoseke). Kak BEI yixe 3HaeTe u3
OPeABIAYIUX KYPCOB IKOJbHOM OMONOTHH, KaXKJad H3 NePeYnCIeHHbIX HayK
nojpasfiesiierca Ha YacTHble AUMCHMILIMHBL. Tak, CTpOeHHe OPraHM3MOB H3Y-
qaT MOPPON0ZUA U AHAMOMUA, TIPOIECCH] KUSHEAEATENLHOCTH HCCIELYeT
@u3uon0zus, a PacIpPOCTPAHEHHE PACTEHHI M KMBOTHEIX — COOTBETCTBEHHO
pumozeozpadus 1 300zeo0zpagus.

YPOBHH OpPraHHBAIUH JKHBOTO MCCAEAYIOT TaKHMe HAYYHBIE IVUCIIUILIAHBL:
MoAeKYAAPHAL OUON02UA — HAYKA, U3YUAIOIas IPOABJIeHNE CBOMCTE MKU3HY Ha
MOJIEKYJIAPHOM YPOBHE; YLMOL02Us — HAYKA O CTPOEHWH H KHU3HeeATeIbHOCTH
KJIETKH; ZUCMON02UA — HAYKa O TKAHAX H Ap.

B cucreme 6MOTOrHYECKUX HAYK BHIUJIEHSIOT HAYKH O DA3BUTHH KUBOIL
marepuu. Hanpumep, amOpuonozus uadydaeT NPOIecChl NpeA3apOABIIIeBOro
PasBUTHA, UJIH IPONECCHl OMJIOAOTBOPEHH A, 3aPOABIIIEBOTO X JTUYMHOYHOTO Pas-
BHTHA OPraHu3MoB. Hayka, H3yyaiomas UCKOIaeMble OPraHU3MBI B YCIOBUS UX
JKU3HH, HadblBaeTcs naseonmonozueil. Teopus 3600uLu IpefcTABIAET coBOIM
KOMIIZIEKC 3HAHUHU 00 MCTOPHMYECKOM PAa3BUTHH YKUBOH IPHPOIHI.

Wsyuenuem CBOHCTB H NIPOABJIEHHH KU3HH OTAETbHEIX KUBBIX OPTAHU3MOB
¥ MX COOOIIeCTE, B3auMOeHCTBYIOIKUX MeK/Ay co00ii u ¢ OKpy:xaloeil cpegoii,
3aHUMAETCHA IK0J02ZUA.



BeepeHue

Meorue sSiBJIeHIS MKU3HA NOTINHAIOTCA 3aK0HAM (PUSHMKH B XUMuUH. B cBA3H
¢ 9TUM BBIAEIAIOT GUOXUMUI0, KOTOPAS M3y4aer BEIeCTBa, BXOAAIINE B COCTAB
JKUBBIX OPraHU3MOB, U IYTH NpeBpamieHus OHOJIOTHYeCKHX MOJIEKYJIL. duguye-
CKHe IpoIecchl U ABJEHHHA, XapaKTePHbIe [JIfA ¥KUBBIX OPraHU3MOB, HCCJICAYET
ouogusura.

Bronorpueckie 3HAHUA BCe TECHEE B3AHMMOJAEHCTBYIOT M MHTEIrPUPYIOTCHA
He TOJIBLKO C eCTeCTBeHHO-HAVUYHBIMH, HO U ¢ TYMaHUTAPDHBIMHY 3HAHHAMU. Eme
B 20-e rogs XX B. B. . Bepuajckuii yrep:aan: «PocT HayuHOr0 3HAHUA
XX crTonerud GBICTPO CTHPAET TPAHH MEXAY OTAEJbHBIMH HAayKaMH. Mzr Bce
GoJIbIIe CIEeHAJIN3UpyeMca He 110 HAyKaM, a Imo npobieMam».

Buonorus naydaer o6IIue U YacTHbIE 3AKOHOMEDHOCTH 1 CBOICTBA OPraHH3-
MOB ¥ XUBOH IPUPOALI B IeJI0M. ¥ HUBePCAJIbHBIE LA BCETO KHBOT0 3aKOHO-
MEepHOCTH H3ydaeT obujas 6uonozus. TpaiulioOHHO obmas 6MoIoruA BKIKUAET
[ATOJIOTHI0, OCHOBBLI MHAMBUAYAIBHOIO PA3BUTHS OPraHM3MOB, MOJIEKYIAPHYIO
6HMOJIOTHI0, TEHETHKY, CeJIEKIIUI0, SBOJIIOIIAOHHOE YYeHIe, AaHTPOIIOTeHe3, OCHOBEI
AKOJIOTHH, yueHHe 0 Onocdepe.

B 3aBHCHMOCTH OT TOT'O, B KAKOH cepe YeI0BeTeCKOH IeATeIbHOCTH [IpIMe-
HAIOTCS GHOOrMYecKre 3HAHNS, BEIUJIEHAIOT TAKHAE HAYUYHBIE AUCHUILINHbBL, KaK
fuomexmnon0zus, PaspabaTHIBAIONIAA METOABl HCIIONb30BAHUA GHOJIOMMYECKHX
[IPOIIECCOB M PA3JIMUYHBIX GHOJOrMYeCKHMX CHCTEM B IIPDOM3BOJCTBE; ZeHHAA UH-
HeHepuA, CeleKUUA MUKPOOPZAHU3MO8, azpO0UOLOZUA, MeduuuHckas buonozus,
Kocmuieckas ouonozus u op.

Wrax, HayKy B [1eJ0M 1 OMOJIOTHIO B YACTHOCTH PACcCMATPHBAKT KaK cocod
nosHaErs Mupa. O6BEKTOM GHOJOTHYeCKOW HAYKU MOXKET BBICTYNATDH J0baa
cueTeMa JII060r0 YPOBHSA OPraHU3anuy KUBOM MaTepHH.

MeTons! Omosormdeckoii Haykn. HayuHoe mcciefoBaHHe TIPECTABIAET CO-
foit criocob HAYYHOTO MO3HAHWUA ¢ IPUMEHEeHHeM Hay4HbIX METOAOB. ITonarue
«METOX» MOJKHO TOJKOBATH KAK COBOKYIHOCTH JeCTBUM, IPU3BAHHBIX IIOMOYb
MOCTHKEHUIO JKEJIAeMOT0 pe3yabTaTa.

K merozaM, ITHPOKO IPUMEHAEMBIM B OHOJIOTMYECKON HAYKE, OTHOCAT: HA-
Gat00eHue — TesleHAIPaBIeHHOe BOCIIPUATHE ABJIEHUI; onucarnue — QUKcanus
cpeACTBaMM €CTECTBEHHOI'O MJIM MCKYCCTBEHHOTO A3BIKA (Hanpumep, MarTema-
THYECKMMH CHMBOJIAaMU) cBefeHHi 00 M3ydyaeMBIX OObEKTaX; u3mepeHnue —
COBOKYIIHOCTH JIefiCTBHI, BHINIOIHAEMBIX B IEJAX HAXOMEHHUA YHUCI0BOTO 3HA
yeHUA U3MepAeMOH BeIMYNHbI; IKCNepUMeHm — MeTOo/ MO3HAHNA, ¢ IIOMOIIBI0
KOTODOTO B CIIENUAILHO CO3JaHHBIX ¥ KOHTPOJUPYEMbIX YCIOBHAX MCCIEAYIOTCA
ABJIEHHSA IPHPOJBL.

M3yuaa 6MOMOTHI0 B IIKOJIE, BEI HEOAHOKDPATHO NPUMEHATH MeTOAbI ouo-
JoTHYecKoil HAYKHW: HabGIIOfamy 3a POCTOM W DasBUTHEM DacTeHHi, 3a moBe-
JeHHeM KHMBOTHBIX; ONMCHIBATH HabiionaeMele siBJeHHSA U (PAKTBI; CTABUIH



Beepenue

SKCIEPHMEHThI 110 M3YYEHUIO IPOLECCOB KM3HEAeATeNbHOCTH pacTeHHMH u
KHUBOTHBIX.

ITo cpaBmenuio ¢ gzpyrumu Merogamu SKCIepHMeHT obecneynBaer rayHoxoe
TPOHHKHOBEHHE B CYIIHOCTH ABJIeHMA. Bonpoc 06 sxcnepumenTansaom Hayuye-
HUM npupoasl 6bi1 mocrasieH eme B XVII B. OgHaKo B GHOJIOTHM 2TOT MeTOoJ
IMHPOKO PacupoCTPaHWICH JHUIIE B Havade XIX B.

Memod cpasnernus nossonser Jepe3 COmOCTaBIeHHEe W3YdYaTh CXOICTBO U
PasIuyue B CTPOEHHH ¥ (PYHKIUAX OPraHM3MOB H UX 4acTeii. CpaBHHTENBHBIH
METOJ 0COOEHHO IIMPOKO HCIIONAB30BAJICA IIPU CTAHOBJIEHHK HAYKH CUCTEeMAaTH-
KH, CO3aHNH KIIETOYHON TEODHH M 9BOJIOUOHHOTO yaeHHs. Meros CpaBHEHUs
MOMHO CHHTATE OJHHMM W3 OCHOBHBIX B 3MODPHOJIOTHH ¥ [1AJI€0HTOJOTH.

B coBpemenHOii 6momorun gacto IPUMEHAT Memod Modeaiuposanus, KoTo-
DBIi TT03BOJIAET U3YYaTh KAKOH-TH00 00'BEKT, IPOLIeCC MM ABJIEHHWE Ha OCHORE
HCCTIeI0BAHHUSA €ro Konmuu (MoZenu), saMenjaimei opurugan. Takum obpasom
MCCJIEAYIOT NPOLECChl, HeJOCTYIHbIE IS HEIIOCPEACTBEeHHOTO HAGIIONeHUA HITH
SKCINePHMEHTAJIBHOTO BOCIIPOM3BEJeHHS.

B Ouonormueckux Haykax MUPOKO ONPUMEHAKT TaKkue ol0lIeHaydYHBIE Me-
TOABI, KaK aHaIW3, CHHTe3, abcrparuposanue, o6obmeHHe, KJIaccu(puKamus
u ap. Hanpumep, anaaus npennonaraer pacutenesue M3y4aeMoro IeJOCTHOTO
IpeAMeTa Ha COCTABHEIE YACTH (CBOMCTBA, IPHU3HAKH) C HENBLI0 UX BCECTOPOHHETO
uccnenosanus. Cunmes, B IPOTHBOMOJIOMKHOCTE aHAIHU3y, Tpebyer coefHHeHN S
PaHee BbIJENEHHBIX YacTell (CBOWCTB, IPH3HAKOB, OMHHOUHBIX GaKToB) B equ-
Hoe nenoe. Ilpu a6empazuposanuu npoucxoguT oTBIEYEHHE OT pPAda HecyIme-
CTBEHHBIX IUIs KOHKPETHOTO MCCJIeJ0BAHUSA CBOMCTE M IPU3HAKOB H3Y4aeMOTo
obBeKTa (Iponecca, ABJIEHUA) ¢ OZHOBPEMEHHBIM BBIZIEIEHUEM HHTePECYIOMUX
HCCIefl0BaTeNd CBOMCTBE M NPHU3HAKOB 3TOro 06beKTa,

Memod 0606ujeHus TPUMEHSIOT ¢ IeJbio BbIABISHHS OOIIHX CBOMCTB 1 IpH-
BHAKOB. [l1a yCcTaHOBIEHHMA OOMIMX GUOIOTHYECKHX BaKOHOMEpHOCTell W mpu
CO3/JaHUH TeOPHi yueHble 00A3aTeLHO MCIIOAB3YIOT STOT METOJL.

Memod karaccuguicayuu mexAT B OCHOBE CHCTEMATHKH — HayK#, OCHOBHASA 3a-
Alada KOTOPO# — oNpejesieHNe MecTa OPraHN3MOB B CHCTEMe OPraHnYecKoro MHpa,
ITO TIO3BONIAET OPUEHTUPOBATECH B OTPOMHOM Da3HOOOPA3HMHU JKHBEIX CYILIECTS.

B Guosorun mmpoxo menonsayioT crenupuIecKHe MeTOAbl HCCIeIOBAHM.
Hampumep, npu uayuenuu ocobenHOCTel CTPOCHUS KIETKH OPHMEHAIOT MHTO-
JIOTHYECKHEe METOABI, a IPH MCCIEJOBAHUH 3aKOHOMEPHOCTell M3MEeHUYMBOCTH 1
HACHEACTBEHHOCTH — reHerndeckue MetTonsl. (Ilogpo6ro co cnenmmbuyeckumu
METOAaMH OGHOJOIMYeCKON HAYKH Bbl IO3HAKOMHTECH IIPH U3YIeHHH KOHKpeT-
HBEIX TeM yueOHHKA.)

Hna obHapyKeHns o6mebnoIornuecKnx 3aKOHOMEPHOCTel 1 IpH (PopMYyIH-
POBaHIY OGHOJIOrMYECKHX TEOPUI B COBPEeMeHHOIT HayKe Bce DOJIbINIee 3HaAUeHWe
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npuobpeTanT cmamucmuieckue Memodbl. DTH METOALI MO3BOJAIOT ONPeJeINTh
cpeJlHHE 3HAUEHUs, XapaKTePU3YIoIlue BCIO COBOKYITHOCTE HM3y4aeMbIX 00BbeK-
ToB. B nociensee Bpems Bce Dolblliee 3HAUEHHE npuobpeTaeT B3aUMOJieCTBHAE
OMOJIOTHH W MaTeMaTHKH.

3paYeHHe OMOJOTHH B 'KH3HHM O0HIECTBA M KAMKIOI0 YeJOBEKA. C rako#
menabio HeoOXOJHMO H3y4HaTh 6uonoruio? B XIX B. M3BeCTHBIH AHRTIUUCKHAN
uensirarens T. T. Texcan nucan: «J[ns dejloBexa, He 3HAKOMOTO C eCTECTBEH"
HOH mcropueii, npebpIBaHUe CpeAH ITPHUPOILI Momo0HO TOCeINeHHuI0 XYIoXe-
creeHHoi ranepen, rae 90 % Bcex yAMBHTENBHBIX IPOU3BEJIeHAH MCKYCCTBA
noBepHyTHl auioM K creHe. IlogmakombTe €ro ¢ OCHOBAMH ecTecTBeHHOM
HCTOPMH — ¥ BH CHalfMTe €ro NyTeBOJUTENEM K OTHM IIEAeBpaM». Tax
y4eHBIH TMOAYEPKHYJ BBICOKYIO IO3HABATENBHYIO M ACTETHHECKYIO IeHHOCTh
GHOJIOTUYECKHAX 3HAHHMN.

IIpoTHBOCTOSIHHEE HeJOBEKa W HPUPOMBI, OTUYHAEHHE UesoBera oT M#upa
IPAPOABI, HAYKH U KYJIbTYPHl NPHBEIH K AYXOBHOMY OCKYAEHHIO M0ae n
(OPMUPOBAHUIO ¥ HAX TOTPEOHTEIBCKUX [IeHHOCTeH, COIVIACHO KOTODPBIM IIPH-
poZia JOJTOe BPEeMsA PACCMATPHBAJIACH KAK UCTOYHHE MATEPHAIBHBIX oJrar mJisa
yesgoBeKa. IloTpebuTebcKoe OTHOIIEHUE K IPUPO/JE, nperedpeskeHde K 3aKOHAM
ee PAa3BUTHS CTAJIM IPUYHHAMY COBPEMEHHOIO SKOJIOIHYECKOro KpHsnuca.

H3y4enre OCHOBHBIX 3aKOHOB U 3aK0HOMEpHOCTEH! MUBOJ IMPUPOALI O3B0~
JIfeT YeJIOBeKY MOHATH BAXKHEeM e MHDOBO33PeHYeCKHe HJleH O NeJIOCTHOCTH U
eAMHCTBE TIPUPOALI, €€ CHCTEMHOM U MHOTOYPOBHEBOM OpraHu3alyy; HeHHOCTH
[IPUPOAH! ¥ JKU3HHU; CAMOPa3BUTHH IPHPOJbL; O eANHCTBE JEJ0BeKa 1 IIPHUPOJEI;
0 HeIPUKOCHOBEHHOCTH KH3HH JeIOBeKa.

CoBpeMeHHAS OHOTOTHA CIYHAT TEOPeTHYECKOH OCHOBOM AJIsS IpakKTHYecKoM
IeATeJLHOCTH YeJOoBeKa. BHOJOrHYecKHe 3HAHHMA MO3BOJAIT COBEPIIEHCTBO®
BATh ArPOTEXHUKY M 300TEXHUIO, BRIBOIUThL HOBEIE, 6osee NPOAYKTHBHBIE COPTA
KyJbTYPHBIX DACTeHHH ¥ DOPOALI JOMAIIHMX XHUBOTHBIX; IOMOraoT fopoThCH
C BpPEJHMTEIAMH CEJbCKOrO M JIECHOTO XOBHHCTBA, BoabyaurenaMu Goje3He
YeJIOBEKA W MHBOTHBIX.

BUOIOTHA B HALIHM AHU CTAHOBUTCH MOTLHOMN IPOM3BOAUTENHHOM CHI0H Oa-
rojaps pasBHTHIO TeHETHKH, CeNeKINH, TeHHOH K KJIETOYHON HHIKEHEePHH.

Venexy OMOJOTHM BO MHOI'OM OlipeflelIMJIN YPOBEHL DA3BUTHSA COBDPEMEeHHOH
MequuuHbl. JTOCKONBKY 3/0POBbE JIOfleil CYIIeCTBEHHO 3aBHCHT OT COCTOAHMHA
OKpYy:Kalomed cpeAbl, TO 3HAHHA GHOJOTHH HeOOXOAMMBI YeJIOBeKY IJIdA Hay+:
HOTo OBOCHOBAHMS OTHOIIEHMS HE TONTBKO K HPHPOJE, HO B K COOCTBEHHOMY
3I0POBbLI0.

3HaueHMe GHOJIOTME HEeM3MepuMo Bo3pocio ¢ cepenauubl XX B. daarogaps
HeoBXOAUMOCTH cOXpaHeHHs 6uochephl B CBA3H ¢ OYPHBIM DA3BUTHEM IPOMBIII-
JIEHHOCTH, CeILCKOr0 X03AHCTBA, TPAHCIIOPTA, POCTOM HACEIEHUH 3eMiu.
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3arpsasHeHMe OKDPY»Xaiomei cpejbl, HEOCMOTPHTEILHOE yoorpebiaenue Je-
KapCTB, IIUIEBBIX J06aBOK NIPHBOLAT K PE3KOMY YXYAIIEHUIO 3M0POBLSA JIIOIet.
3arpAsHeHne Cpe/Ibl, HCTOMeHe IPHPOAHEIX Pecypcos, obefHeHNe pasHOOGpasus
BHJIOB JKMBBEIX ODPraHHM3MOB HA HAIEH IIaHeTe 00yCIOBHJIH OCOGYIO BAXKHOCTD
OUONIOTHYECKUX 3HAHWH IS Ka’K/oTo 4eyoBeKa ¥ HeoOXOAUMOCTh GepeskHOro
OTHOINEHUs K IPHUPOJE, YBAKUTEIHHOTO OTHOLIEHUA K JKUSHIL.

B mpomsom Bexe sHaMeHUTHIH MBICIHTENL A. IIseiinep (1875—1965)
ckasan: «CymiHoCTs n06pa — COXpaHeHHe YKHU3HHU, COmeliCTBHe KU3HH, ee cTa-
HOBJIEHHIO KaK BhICIIEH HeHHOcTH. CYIIHOCTE 3]1a — YHMYTOIKEHHE SKH3HH,
HaHeceHHe eii ymepba...»

Hrak, 6uonoruueckoe o6pasosanue mis Ka)XJ0ro 4elIOBeKA HMEeeT BajKHOe
MHPOBO33pEHYECKOe 3HAYEHNE, TAK KaK I03BOJIAET €My HOHATH OKPY3XAaKOIH
MHD U ONPeJeJHTL CBO€ MECTO B HEM, OCO3HATHL LEeHHOCTH IIPHPOABI ¥ KU3HU
KaK HEIOBTOPHMOro (heHomMeHa. Buonormueckme spanms HeoOXoAuMEI U AJs
IPOdeCCHOHANBHON NeATeNbHOCTH GHOIOrOB, 9KOJIOT0B, BpadeH, yuureseii,
BETEPHHAPOB, arPOHOMOB, PACTEHHEBO/I0B, 300TEeXHIKOR.
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bﬂ MOJIEKYNISIPHbI YPOBEHb '

§ 1. OcHOBHbIe CBOICTBA XUBOIH npupoabi
5)/ Yem OTNIMYAETCH XMBOE OT HEXWBOro?

Omnpenesenne noRATUR «KHIHE». H3 Beero, uto uac OKDYyIKaeT, caMoe Tpy-
HOOOBSACHUMOE SBJIEHHEe — Ku3HbL. B HOBCEAHEBHOCTH MbI IIPUBBIKJIN K TOMY,
ITO JH3HB CYIIECTBYeT BOKDYI HAC ¥ B HAC CaMHX, W IO3TOMY YTPATHIIH CIIO-
CODHOCTE YAMBASATECA aTOMY (peHomerny. HyskHo nmpusHaTh, 4TO B HayKe IOKa
HeT OOILIeNPUHATOr0 ONnpegeseHus TIOHATHA «KU3HB». M3BECTHO MHOMKECTBO
€ro onpelesieHHit, HO HE OQHO U3 HHX He 0XBATHIBAET BCEX ocoberHOCTEIT 3TOrO
VHUKAJIbHOTO ARJICHUI,

Hawubonee ynaunoe cospemennoe OmpejesieHHe MKH3HHM NPHHAJIEIKHAT OTe-
9E€CTBEeHHOMY ydeHOMy M. B. Bonbkenmreiiny: « ¥ upbe CyIlecTBa, BCTpeYa-
oInHecs Ha 3eMile, TPeJCTABIAIOT coboik OTKPBITHIE, CAMODEryIHDYIOIINeCa U
CaMOBOCIPOM3BOJAAIIHECS CHCTEMEI, OCTPOEHHEIE U3 GHOIIOIMMEDPOE — GeIKOB
H HYKJEHHOBBIX KHCIIOT».

Cybcrpar muaun. Vposens PasBUTHA GHOJOTHYECKHX 3HAHMIT B KorIe XIX B.
NO3BOJIMJI YCTAHOBHTD, 9YTO OCHOBHBIM cybcmpamom musnu (or jar. cyberpa-
TYM — IIOACTHJIKA, MOAKJIALKA) ABJIAIOTCS ABa Kjaacca 6uonoammepoB — Gel-
KH M HYKJIENHOBbIe KHCIOTHL. B Hacrosmee BpeM# Ha 3eMJe He M3BECTHO HU
ONHOM MHUBOH CHUCTEMEI, KOTOpas He IpefcTasadanaa Obl coboi COBOKYIIHOCTH
DeJIKOB U HYKJIEMHOBBIX KHCJIOT, 00JIalal0INX BEICOKOMH VIOPALOYEHHOCTHIO
Ha MOJIEKYIAPHOM ypOBHe. B ¢cBA3H ¢ sTUM HM3BECTHEIH OTEYECTBeHHBIN OMOXU-
Muk B. A. Qurensrapar HOAYEPKHBAI, UTO «B CIOCOGHOCTH KHBOI'O CO3AABATE
TOPANOK H3 XAO0THYECKOTI'O TEMJIOBOI0 NBHIKEHHUS MOJIEKYJI COCTOMT HamboJiee
rIyGoKOe, KOPEeHHOe OTIHYHe 3XUBOTO OT HEeXHBOTO».

B cocras muBRIX cucrem BXOAAT OAHU U Te jKe XMMHUYECKUe DIEeMEeHTEI, 9To
U B HeXUBHIX Tenax. OHAKO COOTHONICHWE XMMUYECKHX 3JIEMEHTOB B HEOM
¥ He)KHBOM pasHoe. B :uBHIX opranusmax 98 % XUMHUYECKUX 3]IEMEHTOB IpH-
XOANTCA HA TAKHE DJIEMEHTHI, KK YIJIepox, KHCJIOPOL, a30T, Bogopon. JKuBnie
OPraHU3MEI 00JaAaX0T eJUHCIMBOM XUMUYECH020 cocmasa.

OcroBHbIe cBOMCTBA MUBBIX CHCTEM. Juebre opranuaMer MoryT GrITh pac-
CMOTpPEHEl KaK ocobbie cucmemst. (Cucrema — COBOKYIOHOCTH B3aMMOCBA3aH-
HEIX 3JIEMEHTOB, o6pasyommux ONpeJeIeHHYIO IeJOCTHOCTh, €HHCTBO.)

Omrpoimocms xuBOH cHCTEME O3HauaeT ee CHOCOOHOCTL CYIIECTBOBATH
TOJBKO NIPH YCJIOBUM IOCTOAHHOrO 0OMEHA BEIecTBOM I SHEpPrueH ¢ OKpYysKa-



i3
MoneKkynsapHbii YPOBEHb

jomeit cpenoi. [TogaBnsminee OONBIIMHCTBO MKUBBIX OPraHU3MOB HMCIOJB3YIOT
SHEPIHUIo COJHEYHBIX Jydel. 3eJeHble pacTeHUA moTpebadT 3Ty SHePIul AJNA
CHHTe3a OpraHMYecKHX BeI[eCTB, HeOOXOAMMBIX KaK CAMUM DacTeHHAM, Tak U
ADPYTHM OpraHM3MaM, KHBYIIUM Ha 3eMJe. Bee oprannaMbl HCIOIB3YIOT SHED-
I'HI0, COAEep:KAIIyIocs B OHAMIe, IJId IOJAepKaHusd cBOell KH3HeNeATeIbHOCTH,
pocTa M PA3MHOKEHU.

CBOMCTBO CAMOpPezyAYLUL CBA3AHO CO CIIOCOOHOCTEIO 060 JKHBOM CHCTEMBI
NOePIKMBATH TIOCTOSHCTBO COCTABA CBOEH BHYTPeHHE# cpefbl, T. €. C ZOMeo-
ema3zom. OpraEuaMaM CBOMCTBEHHO OTHOCHTEIbHOE MOCTOAHCTBO XUMHUUECKOTO
cocTaBa, UX (PHBUKO-XHMHIECKHX ocobeHHOCTEH. DTO BaKHeNIee yCI0BHE NI
coxpaHeHuA (QYHKIHH KHUBOM CHCTEMBI IIDU U3MEHEHUH VCAOBUH OKPYsKaromei
cpensl.

JKuBBIe OPraHU3MEL, B OTJHYUE OT Tel HeXHUBOW TPHUPOIbI, HE BEYHHI.
T1o HpOLIECTBHM ONPEEIeHHOI0 BpeMeH: OHH YMUDAIOT, 4 USHb IIPON0JIKAETCH
B MX MOTOMKax. [IpeeMCTBEHHOCTE MU3HU 0ObecrednBaeTcH cnocoGHOCTHIO Opra-
HU3MOB K camosocnpoussedenuio. Bee :KuBoOe CIOCOOHO K PA3MHOMKEHHIO. Hosrie
OpraHU3MBbI BOZHHKAIOT B PE3yJbTaTe PasMHOMKEHHS TaKMX JKe OPraHu3MOB.

CaMOBOCIIDOH3BEEHHIE TECHO CBA3AHO C ABJICHUEM HACe0CMEEHHOCU, T. €.
CII0COGHOCTH OPraHMu3MOB Iepe/jaBaTh CBOM IPHU3HAKH 1 CBOMCTBA W3 IOKOJIeHA A
B MOKOJIEHHE.

CBO#CTBO, IPOTHBOIOIOKHOE HACIEACTBEHHOCTH M TECHO B3aMMOCBA3AHHOE
¢ meit, — usmeHuusocms. U3MeHUUBOCTE NPOABIAETCH B criocoOHOCTH opra-
HM3MOB TIproOpeTaTh HOBble IPH3HAKU. Biarofapa H3MeH4YHBOCTH OPraHU3MBI
MOTYT OPHCIIOCABIMBATECA K M3MEHAIOIUMCSH YCIOBUAM CPEABl, T. €. afalTu-
pPOBATHCH.

Jlpyrue BasKHBIE CBOMCTBA KHUBOTO — POC/M U pa36uUmue. B pasnene «Pacre-
HU» BBl H3y4YaTd 0COOEHHOCTH POCTA ¥ PA3BUTHA PACTUTENBHBIX OPTaHU3MOB,
B pasziene «/KHBOTHBIE» — DPOCT ¥ THIIEI PA3BUTHA KUBOTHBIX. 006 ocobeHHO-
CTAX IPOLECCOB POCTA W Pa3BUTUsA UeJOBEYECKOTO OPraHW3Ma Bl y3HAIH H3
pasgena «YesnoBex # ero 370poBbe». BCIOMHUM, YTO POCT XapaKTEPUIyeTCHd
Ma3MeHeHHeM KOJHUYeCTBEHHBIX IIapaMeTpPoB: YBeJIMUeHueM pasMepa U KOJute-
CTBA KJIETOK, YBEJHUEHHEM MAacchl Tela. POCT mpoucxoAuT Grarofaps ycBoe-
HUIO ITUTATEIBHBIX BEIECTB M COIPOBOMKAAeTCA PAa3BHTHEM.

HeornemaeMasa IepTa BCET0 JKUBOTO — PA30PANUMOCTb, KOTOPAA NPOAB-
jieTes B CIIOCOBHOCTH JKMBBIX CHCTeM (KJETKa, OpraH, OpraHuMsM) OTBedaTh
cenudUYeCKAMU DEAKIHAMH Ha ONpeJejleHHbIe BHEIIHWE BO3IEeHCTBHA.
Jlio6GBle BHEIMHHEe BO3AEHCTBHA MOKHO DACCMaTPHBATh KaKk HH(OPMAaIHIO
0 9eM-TO.

Ba)xHeHIIMMHE CBOHCTBAMM JKHBOTO CJEAyeT CUHUTATbL YEI0CMHOCmb U duc-
ipemmocmy. C ONHOM CTOPOHEI, KHUBas NPHPO/IA NEJIOCTHA, TAK KAK IMPEICTABIAET
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coboii cHCTEeMY B3aMMOCBAZAHHBIX 4acreil, OpraHM30BaHa OLPeeTeHHBIM 06pa-
30M H NOAYMHSAETCHA 00muM 3akoHaM. C Jpyroi CTODOHEI, OPraHWYecKuil Mup
AuckpereH (nart. discretus — IIPePLIBUCTHIN, COCTOAIINN H3 OTAeILHEIX qacrei),
TaK KaK COCTOMT M3 M30JMPOBAHHBIX €AMHHUI] — OPTaHHU3MOB, HJIH OCOGei:.
Kaxnprit oprasmnsm raxske AHUCKPETeH, IOCKOJbKY 00pa3oBaH H30JHPOBAHHEIMH,
XOTdA U B3aUMOJEUCTBYIOIMMH OPraHAMM, TKAHSMH, KJIeTKamu. Bor IouyeMy
m1060if opranuaM mpepcrasiser coboit UeOCMHYI0 cucmemy.

Y poBHM OpraEH3aIAM KHBOTO. Cospemernnas 6mosorus paccMaTpHUBaeT Hu-
BYIO IPUPOAY KaK COBOKYIIHOCTE JKUBBIX CHCTEM Pa3HOTro VPOBHSHA OPraHU3aINH.
OO6BI9HO GHOIOTH BRIENAIOT CoeAyIomue OpPraHU3aIHOHHLIE YDOBHU.

Monekynaproiii yposens. Jlobas xusas cHcTeMa, KakK OBl IpocTo WaH
CII0X{HO OHA HU OBLIa OPraHM30BaHA, COCTOUT U3 MaKpPOMOJIEKYJI HYKJIEMHOBBIX
KHCJIOT, 6e/IKOB, IOJHACAXAPULOE U APYTHX BaXXHBIX OPTAHHYECKHUX COeNUHEHHI].
Ha monexynspHOM ypoBHe IposSBIAIOTCHE 0GMEH BeIeCTB U IpeBpaleHne sHep-
['iH, TPOMCXOZMT Nepefada HacIeCTBeHHON uHbOpPMAIUH.

Kaemounwiii yposenv. Knerka — CTPYKTYPHO-DYHEOMOHANBHAS eIUHHUIA,
4 TaKks/Ke efHHUIA PA3MHOMKEHHUS BCEeX JXHUBBIX OPraHHU3MOB, oburaromnx Ha
3emie. Ha kiaeTounom YPOBHE IPDOUCXOJAT Pa3HOOOpAa3HEIe IIPONECCHl KHU3He-
A€ATENLHOCTH: POCT, Pa3BUTHE, llepefada HH(GOPMAIUY, TpeBpAIle e BeIecTB
U JHEpPruH.

Opzanusmennolii yposemus. dJeMeHTapHAS eJHHHIA OPraHU3MEHHOTO VPOB-
HA — 0co0b. JIbas ocobb (oprarmusm) — aTo ;xuBas cucTeMa. B Apyroi gopme
JKU3Hb Ha HaIle#l NjaHeTe He CYIIecTBYeT.

OprasusMsel GBIBAIOT OMHOKJIETOUHEIMHE 1 MHOTOKJIETOYHBIMHA. MHOTOKJIeTOY-
Hbl€ OPraHU3MbI COCTOAT U3 MHOXKeCTBa KJIeToK. KiaeTku, cxomausle mo TIIPOUCX O -
ACHHIO, CTDOEHMIO M BBINOJHAEMBIM (PyHKOUAM, 06pasyior mranu. Us Tranei
(opmupyoTes opzansbl. IHOTAA BEIUICHSIOT MKAHEEbLIL T OPZAHHBLI YPOBHU KAK
[POMEXYTOUHbIE MEKAY KIETOYHBIM ¥ OPraHU3MEHHBIM VPOBHAMH.

Honynrayuorneiii yposens. CoBOKYIHOCTB OcoBeil 0ZHOrO M TOro JKe BH]A,
obuTanmuX Ha 06Ieil TeppUTOPHH, obpasyer nonyaayuw. [lonynanus — Hag-
OpraHM3MEHHAS CHCTEeMA, B KOTOPOI IIPOMCXOJAT dJIeMeHTAPHbIE SBOIOIHOHHBIE
IIPOIIECCHI.

Buozeouyenomuueckuii yposens. IlomysnAnum pasiIWYHBIX BHAOB PaCTeHWMI,
KUBOTHBIX, I'PHOOB, GakTepuii, B3aMMOCBA3AHHBIX MeXay coboi H ¢ ycaoBH-
AMW HEeXHBOHW MPHPOILI, COCTABIHIOT 6uozeouenos. OcHoBHAA (DYHKIHA ITOTO
KOMILTEKCA M HBBIX OPraHU3MOB U OKPYIKAIONIel CPesl — HAKOIUIEHHE U Hepe-
pacupejiefieHHe 3HEPTHH MEXKIY ee UIeHAMH.

Buocgepnuiii yposenw. Buocdepy MoxxHO paccMaTpHBaTh KaK COBOKYITHOCTE
Bcex OHOTeomeH030B, KaK CHCTEMY, OXBATBHIBAKOIIYI) BCE IIPOIECCHI, CBABAHHBIE
C JKHM3HbI0O Ha HaIlled maaHeTe.
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Bce ypoBHH »KHBOH IPHPOABI B3BAMMOCBA3AHDI H MOSUUHAITCH O0IIUM 3aKO0-
HOMEPHOCTAM CYII[eCTBOBAHUA. Kaxaslil npeablAyIuii ypoBeHb — CTPYKTYPHAA
eqUHNIA TOCIeIYIOIEero, UYTO CBU/IETEIbCTBYET O IeJIOCTHOCTH U JHCKPEeTHOCTH
JKUBOM IPHPOJLI.

Bonpocbl 1 3afaHnA

1. [okaxuTe, YTO OpraHnam 4enoBeka — OTKpbITas camoperynupylowlascs, camosocnpo-
WM3BOASLLAACA CUCTEMA.

2. MMpusepuTe NPUMEPLI, AEMOHCTPUPYIOLIME Takoe CBOWCTBO XWBbIX CUCTEM, KaK pasBuTue.

3. Kakve BellecTsa Ha3blBaloT «CyBCTPaToM XW3HW»7 Mo4eMy OHW Tak Ha3BaHbI?

4. MOXHO N1 NPY XapakTEPUCTVKE XNBOW CUCTEMbI OTPAHUHUTECH NULLE OOHUM UK OBYMSA
ee coiicTeamm? OTBET 0BOCHYITE.

5. JlokaxuTe, 4TO KNeTKu, TKaHW 1 OpraHbl B COBOKYMHOCTW eLle He NpeacTasnsaoT coboin
LIENOCTHbLIA OPraHnu3m.

6. O uyeMm CBUAETENLCTBYET MEPAPXMHECKWIA (conoauMHeHHbI) cnocol opraHusaumnm XUBOWR
marepun?

§ 2. XuMu4eckue 31eMeHTbl U HeopraHuieckue
BellecTBa, BXoAslWMe B COCTaB KNeTok

’.)) Kakue XMMWYECKMEe 3eMEHTLI BXOAAT B COCTaB KIeTkn?

I'pynnsl XHMHYECKHX 3JIeMeHTOB. B JKMBRIX KJETKaX obHapyxeHo Oomee
80 XHMHUYeCKHX 2JIeMeHTOB. VX IPUHATO JeJHTh HAa TPH IPYLIIEI: MaKpO3JIe-
MEHTEI, MEKPOJJIEMEHTHI, YJIbTPAMUKPO3JIeMEeHTEL.

Maxpoanemenmyt cocrapasaior 99 % Maccel KIETKH. Wz aux 98 % npuxo-
AWTCS HA TAKHWe JJIeMEHThI, KaK KHCJIOPOA, YIriepok, BOAOPOA H a30T. Ocobyro
pOJIb B COCTABE YKMBBIX OPTaHU3MOB UI'DaeT yriaepon. Beaze, rjae ero HaxXO4AT,
ecTh JKHU3HB (MM Korga-To ObL1a). Yraepos o0nanaeT yHUKAIbHEIMY, nauboiee
BAYKHBIMH A JKH3HHM XMMHUYECKHMH CBONCTBAMH. Ero aromsl, cCOefHHASICH
Mexxay co00il KOBAJEeHTHBIMH CBA3AMM, o6pasyioT crabuiabHEble Ienu (IpAMbIe
AW pasBeTBJIEHHEIE) HIH KOJbIIA, CO3AaBasA «CKeIeT» MOJEKY. OPraHmtuecKix
coeuHeHMH 1 obeciednBas UX OeCKOHeUHOe pasHoobpasue. K makpoaseMeHTaM
OTHOCATCS TaKKe KaJui, MarHu#, HaTpHH, KanpIHi, JKeleso, cepa, docdop,
xj0p. VX copepskanue B KJETKe HCIMCIACTCHA NECATHIMH M COTBIMM AOJLAMH
OpOIeHTA.

Muxkpoanemernmpl coieparcd B KIeTKax B HeOOJBIINX KOJHYECcTBaX:
OT THICAYHBIX 40 MEJIMOHHBLIX Zoied mporenTa. K HMM OTHOCATCH K00anbT,
Menb, IUHK, fof, 6poM, GTOP. ATOMBI 3TUX 3J€MEHTOB BXOJAT B COCTAB tdep-
MEHTOB, TOPMOHOB, BuUTaMuHOB. HecMOTpsA Ha He3HAUUTENbHOE COAEPHAHNE
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MHKPO3JIEMEHTOB B KJIETKE, B CAYyYa€ MX HEJOCTATKA BOSHHUKAIOT Cepbe3HEIe
HapyIeHus o6MeHa BelllecTs.

Yavmpamukpoaremenme: 0DHAPY)KMBAIOTCH B KJIETKAX B CJIEJOBBIX (aEnu-
TO¥KHO MaJBbIX) KOMWYecTBaX. K HUM OTHOCSTCS VpaH, pagui, 30JI0TO, Ie3ui
4 1p. PuanonorudecKas poab GOMLITHHCTBA U3 HUX HEJIOCTATOUHO SACHA.

Heopramnyeckue Bemecrra. K HEOPraEHYECKHM BellleCTBaM KJIeTKH OTHO-
CATCA BONA M MUHEDATbHEIE COMH. MuHepaIbHbIe cOTH 0GBIYHO HAXONATCS B KJIETKE
B IMCCOOMHPOBAHHOM COCTOAHWH, B BHJE MOHOB. IIOJOMKUTEIBHO 3apAKeHHbIe
HOHBI (KaTHOHBI) — KaJud, HATPUA, KanenudA, Maraus. oHb! Kauua u BaTpus
YHYacTBYIOT B nepejaye HEPBHBIX HMITYJILCOB.

OCHOBHBIE OTPHIATENHHO 3apsiKeHHble HOHEI (AHMOHBI) — ocTaTKH (ocdop-
HOH, YTOJBHOH H COJNAHOH KHCIO0T — Y4YacTBYIOT B HOJJePKAHHH IOCTOAHCTBA
BHYTPEHHEH CpeJbl OPraHm3Ma, BAMAS HA KHCJIOTHO-IIEJOYHOe PaBHOBECHE
KPOBH U MEXXKJIEeTOUYHOH KHIKOCTH.

HoHEI MOTIyT HAXOANTHCH B KJIETKE B CBA3AHHOM COCTOSHUM C OpPraHUYecKHMH
BemecTBamMu. Hanpumep, nons! :xese3a BXOAAT B COCTAR reMoOrJIOONHA, a NOHEI
MAarsus COAep:KaTcA B MOJIEKYJIaX XJIOPO(HILIa, MEOTHe HOHBI (IIMHKA, JKesesa,
K0banbTa, XpOMa, MapraHIa) BIMAOT HA AKTHBHOCTE HEKOTOPHIX (hepMEeHTOB U
APYTHX MaKpoMoJieKys1. MuHepaJbHBIE COJM MOTYT HAXOAHUTHLCH B OpraHEmM3Max
U B TBEPJOM COCTOAHHMH: B KOCTHOH TKaHH ((ochaTsl Kanbnums m Marsus), B
DaKOBHHAX MOJLIIOCKOB (KapboHAT KanabIms).

ITourm 80 % wmaccesr kIeTKH cocTaBiasier 80da. Boga — xopommit pac-
TBOPUTEIE. ITO CBA3AHO C TEM, 4TO ee MOJIEKYJIBI 00JIaZjal0T MOJAPHOCTHIO.
B Mosexyne Bogsl aTOMEI BOZODPOLA MMEIOT TACTHYHO MOJIOYKUTEILHEIN 3apsa,
4TOM KHCJIOpOJa — YacTH4YHO OTPUIATe bHBINA. Bosee anekTpooTpunaTenbHbi
aTOM KHCJIOPO/ia MPUTATUBALT BJIEKTPOHEI ATOMOB BOAODPO/A, IOIYIAETCH UMD
(mBa mouioca), 3a cuer gero MeXAy MOJIEKYJIaMH BOZbI o6pasyeTcs BOJZOPOIHAS
cBA3b. Ecin sHEeprua npuramenus MoJeKys BOZBI K MOJIEKYJIaM KaKoro-amubo
BerecTsa Gosblle, YeM SHEPrUsi BOJOPOAHBIX CBA3El MEeKIY MOJIEeKYJIaMH BOIEI,
TO BEIIECTBO pacTBopAercA B BoZe. K BOZOpaCTBODHMEIM BelecTBaM OTHOCAT
MHOTHE€ MUHEDAJIbHBIE COJH, MeT0YH, HEKOTOPEIE YIIEBOABI (TII0K033a, (GPYKTO-
8a, caxaposa), COHDTHI. B KIeTKaxX ¥UBBIX OPTaHW3MOB DOJMBIIMHCTBO pPeakuil
IIPOTEKAET B BOAHBIX PACTBOPAX.

Boza, xpome TOTo 4TO CIy:RHUT pacTBOpUTeNeM, ABISETCH cpenoil, obec-
nedyuBawmeid 1ud@dysnio BemecTs B KJIETKY H BBEIBE/IEHHE U3 Hee IPOAYKTOB
JKH3HEJeATeNbHOCTH. BojJa y49acTByeT Kak peareHT BO MHOTHX peaknuAax,
OPOUCXOAAIINX B KiaeTke. Hanpumep, peaknum cBeTOBOMH (asel oTOCHHTE3a
MPOTEKAKT ¢ YYaCTHEM MOJEKYJ BOIEI.

Boza BXoauT B cOCTaB KIeTOK M 06ecHeumMBaeT UX 0GHEM U yrupyrocts. Ona
ydacTeyeT B 00pa30BaHHH BHYTDEeHHeH cpems! opraEusMa (KpoBb, TKAHEBAS
SKHIKOCTB, JuMpa).
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Brarosapsa BEICOKO TEIJIOEMKOCTH BOJA IIPE0XPaHsAET OPraHM3M OT DE3KHX
KoJsiebaHuil TeMnepaTypel. BricoKas TeIJIOeMKOCTh BOZBL OIpefesseT TO, UTO
[IOTJIOMIEHHEe BOAOHN 3HAYMTENLHOTO KOJIWYECTBA TeIlia BBI3BIBaET JIMIIL CPaB-
HUTeIHbHO HeGOIbIIoe MOBHIIIIEHHWEe ee TeMIIepaTyphl, T. e. TEPMOCTAa0HIBbHOCTD.
Bricokasd TemJIONPOBOAHOCTEL BOALI obecrieynBaeT paBHOMEDHOe pacIpe/esleHune
TEeIJIa B TKAHAX.

Bosabinas TeIIoTa WCIapeHHA o6yCJOBIMBaeT POJb BOABI B TeIIOOOMEeHE
opraEraMoB. McrnapeHHe CONPOBOMKAETCA OXJIaXKIeHHMeM IOBEPXHOCTEH, C
KOTOPBIX 3TOT IIPOIECC IPOMCXONUT. VIMEHHO [MOSTOMY IPH IOTOOTAENEeHHH
KOMKa OXJIAXKIAaeTcd, a UCIApeHNe BO/bl ¢ TOBEPXHOCTH JIMCTHER IIPelyIpeskjaeT
Ieperpee pacTeHHii.

Bopa — ofMH M3 KOMIIOHEHTOB €CTECTBEHHBIX CMAa30K, YMEHBIIAKIIHUX TPe-
HHe IIPH CONPHUKOCHOBEHHH OPraHOB, HAIIPUMED B CyCcTaBax, B OKO0JIOCEPAeYHOMH
CYMKe.

V pacTHTEIBHEIX M 3KHBOTHEIX OPraHH3MOB BOJIA CJIyKHUT TOH Cpefioi, B KOTOPOi
MIPOMCXOMT OIUIOAOTBOPEHUe, a JJIA BOAHBIX OPraHU3MOB BOJa — Cpefia MH3HH.

Bonpocel n 3apaHusa

1. Kakue xummudeckue 3neMeHTbl OTHOCATCH K Makpo- U MUKPO3NEMEHTAM KNEeTKU?

2. B Kakvx MUHEpanbHbIX CONAX HyXaaeTcs opraHuam yenoseka? Movemy?

3. KakoBo 3Ha4yeHue Bodbl B kneTke? MNpuseaute npumMmepsl.

4. [na KakMx OpPraHW3MOB BOAA BbICTYNaeT Cpefoil XusHu?

5. [o4emMy MMEHHO Boaa, a He NoBoe ApYroe BELECTBO BLINONHAET TAKOe MHOXECTBO dyHK-
UMiA B KNETKE WU opraHuame?

§ 3. OpraHumyeckue BeuweCcTBa KNeTKu:
yrneeoab! U nMnuAabl

5') BcrnoMHUTE M3 Kypca XMMWKM, YeM OpraHuyeckue BelecTsa OTINYaloTCA
2 OT HEeopraHW4eckux.

VYraesonsl. YIiIeBogbl IpPeLCTABIAIOT c000il OBMIMDHYIO TPYINY Op2aHU-
yecKux eewecme, BXONANIMX B COCTAB BCeX KJeTOK. Moderynel yrieBo/oB
COCTOAT M3 ATOMOB YTIJIEPOa, BOJOPO/a, KHCIOPOAa H UMeT 00y (hopMyry
C,(H,0), . Yrieeoasl moApasgensioTcs HAa MOHOCAXADPUMIBI, OJUrOCaXapuzisl,
MOJIHCaXapHabl.

Monocaxapudu (oT rped. monos — mpoctoil u sakchar — caxap) — mpo-
cThle yrierons! ((bpykKTo3a, riookosa, pubosa, Aesoxcupubosa). OHH HMelOT
CyIlecTBEeHHOe 3HAUeHHE B )KM3HM KJeTKu. [UII0Ko3a, HanpuMep, — OCHOBHOH
WCTOYHHUK HEPTHH B KJIeTKe, a pubosa M JAe30KcHpub03a BXOLAT B COCTAB HYK-
JIEMHOBBIX KHCIOT, (QYHKIUA KOTODBHIX 3aKJIH4YaeTcd B XpaHeHHH, Iepegaue
HacJIeICTBeHHON MHMOpMAanuu 1 yuacTuu B OmocuHTe3e Denka.
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Oxnuzocaxapudvt (ot rpeu. oligos — HEMHOTOUYHCIEeHHBIH) — YIIIeBOJbI, MO-
JIEKYJIBl KOTOPBIX cojepskar or 2 1o 8—10 ocraTkosB MoHOcaxapuaos. B coor-
BETCTBUHM C 3TUM Da3INUYalOT AUcCaXapHjbl, TPHCAXAPUALI U T. . B cBoGogHOM
COCTOAHHHN MHOIHE OJIMIOCaxaphibl BCTPEYAIOTCA B DACTEHHAX, KOTOPHIE SB-
JAKTCA BAaKHBIM HCTOYHHKOM HX NOJyYeHHA (HaIpHMep, caxapoay IOJIydaroT
U3 CBEKJIBI MJIM CAXaPHOTrO TPOCTHHKA). KOpoBbe MONIOKO comep:kuT aucaxapun
JIAKTO3Y, & KeHCKOe MOJIOKO, KDOMe TOr0, eIlle DS OJUroCaxXapHIoB.

ITorucaxapudvr mpepcrasasior co6oit yriaeBoas, MOJIEKYJIbl KOTOPBIX
IOCTPOEHBI M3 HECKONBKUX TBICAY MOHOCAXAPHIHBLIX OCTATKOB. B OTJMYMe OT
MOHOCaxXapuZOE, OHH He KPHCTAJUIM3YIOTCA, HECAaIKHe HA BKYC U HE DACTBOPS-
IOTCHA WJIN IJIOXO0 pacTBopAOTes B Boje. Iloaucaxapuns: (neaomaosa, Kpaxmai,
PJIMKOTeH, XMTHH) HrPaloT BaKHYIO POJb B KJIETKax opranusmos. Hampumep,
LeJII0JI03a BXOJUT B COCTAaB KJIETOYHOH CTeHKH PAcTeHHH, a XUTHH — TIpuOOB.
[Tosmcaxapubl Cay:xarT OZHAM U3 KOMIIOHEHTOB COEIMHHUTENBHON, KOCTHON H
XPALIEBOM TKaHeH MXUBOTHHIX, B TOM YHCJe YeJOBeKa. B 3TOM 3aKIIOUAeTCH
cmpykmypHas QyHKIIHA TOMHCAXaPHLOB.

Ilonucaxapuasl MOTYT BEITIOTHATE U sawumnyro pysknuo. Tax, remapun
IPenATCTBYET CBEPTHIBAHHMIO KPOBH. 3anacanuiai GYHKIHA IOJACAXaPHI0B
NPOABJNAETCA B TOM, YTO B KJIeTKaX DACTeHHH HAKAIJIMBAETCA KPaxXMaJj, a B
KJIeTKaX XMBOTHBIX H I'DUOOB MOKET 3alacarbes TIHKOTEH.

Jlumuael. 9To KuponogobHLIe BemecTBa. K HUM oTHOCATCH MHUDPBI, BOCK H
aunousl. OHU HeTONAPHBI, HEPACTBOPUMEI B BOJE, HO HEKOTODLIE U3 HUX MO-
I'yT PacTBOPATBLCA B OPraHMYEeCKUX pacTBopuTensax (agupe, Gensune u ap.).

MoueKy bl JKMPOB BXOAAT B COCTAB BHYTPHUKJIETOYHEIX CTPYKTYD, TKAHEH u
opranoB. JKupsl 06pas3yioT 3alUTHBIN KapKac A4 BHYTPEHHUX OpraHoOB, TAKHM
o0pasoM samiuIIas MX OT MeXaHWUeCKHUX NOBpesKIeHui. Buosornyeckoe sHa-
9YeHHe JKHPOB 3aKJII0YAETCs TAK)e B TOM, UTO OHH CIYXKAT OCHOBHOI (hopmMoit
HAKOIJIeHUA DHEPrHH B KJieTke. IIpu oxmciaenuum 1 r sxupa BbIcBODOMKIaeTCH
39 x[lx (9,5 xxan) sreprun. Kpome cTpykTypHOif, 3aIUTHOM 1 SHEPreTHYECKOT
(YHKIHH, JKEPEI UTPAIOT POJIb UCTOYHHKA BOABI B KJeTKe (IIPH paclmeliedu
1 r skupHBIX KuCIOT o6pasyercsa 1,07 r Bogsl).

Jpyroi MMnua — BOCK MOKPBIBAET IPOYHBIM CJI0EM KJIETKH KOMKUIILI JTHCTh-
€B, CeM#AH, ILTOJI0B 1 IPYTUX OPraHOB PACTEHHI, a TAKKe KOXKY, Iepbs U IMepPCTh
KHBOTHBIX M BBEINIOTHAET IJIaBHBIM 00pa3oM pPOJIb BOJOOTTAIKHBAIONIET0 IIOKPEI-
taA. Kpome Toro, Bock mpenoxpansier pacTeHHs OT YPe3MEepHOTO HCIAPeHUs H
NPOHWKHOBEHUA MHKDPOOPIraHH3MOB.

JInnonzHyI0 NIPUPONY MMEIOT MHOTMe FOPMOHBI, HATIPUMED M0JIOBBIE TOPMOHEI
y uenoseka. K mumonzam orHocATeA: XomecTepos (BXOAUT B COCTAB KJIETOYHEIX
mMeMOpaH), BuraMuH D, BUTAMUH A, IUIMEHTHI PACTHTENbHBIX KJIETOK JKeJITOro,
OPaHXXEBOT0 ¥ KPACHOTO IBEeTA.
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Takum o6pasoM, yrJaeBOABl M JHIHALI 00eCEYHBAIOT KJIETKH JHEepruei,
peryJupyIoT BaXKHEHIINe KUBHEeHHbIe mporeccel. OHM MOTyT BXOAUTE B COCTAB
KJIETOUHBIX CTPYKTYP M OTKJIAZBIBATHCH IPO 3amac.

Bonpocel u 3agaHus

1. Haszosute BaxHeWwmne PyHKUMN YINEBOOO0B B KIETKAX OpPraHu3moB.

2. Kakoit yrneBof BXOJMT B COCTaB KPOBMW Henoseka?

3. Kakoit 3 yrneBofoB 3anacaeTcs B NMevYeHu Henoseka?

4. Touemy U3BLITOK MIIOKO3bI B KPOBW NpeBpallaeTcs B rukoreH? Kakoe sHaveHue ato
MMEEeT [/19 OpraHnama 4yenoseka?

5. Kakoe BGMOAOrMYECcKOe 3HAaYeHMe UMEET TONCTbIA CNoi 3anacHOro NOAKOXHOro xupa
8 opraHuame 6enoro measena? OteeT 06OCHYNATE.

6. Kakoe BUONOrMYECcKOe 3HAYEHWE UMEEeT 3anacHOoi Xup, OTKnaasiBaowmiica B ropby
y Bepbnioga?

§ 4. OpranMuyeckune BelLecTBa KneTku: 6enku

’2 . B 4eMm 3aKio4alnTca 0coBeHHOCT CTPoeHWs GenkoB kak 6uononumepos?
J

Beaxu — omononumepsi. Hassanue «Ge0oK» BIepBbie ObLIO JaHO BEIECTBY
OTUYBUX SHUI, KOTOPOE CBEPTHIBAETCA IIPH HarpeBaHWHM B 0enyl HepacTBOPHU-
MyIo Maccy. 1lo3qHee 3TOT TEPMHH DACIPOCTPAHHJCA M Ha APYyrue BelllecTBa
¢ OZOGHBIMH CBOHMCTBAMH, BHIJEJIEHHBIE B3 YKHBLIX opraHusMoB. C cepequHb
XX B. GeJKH CTAJNH HA3BLIBATH TAKXKE «IpOTeMHAMH» (OT rped. protos — mep-
BbIif), HOAUEPKHYB BasKHOCTH STUX BEIeCTB AJIA XKHU3HU.

Beaxu — 5TO CI0MHBIE OpraindecKkre BemecTBa. MoJleKyabsl 6eKa COCTOAT
13 aTOMOB YIJIepojia, BOAOPOJa, KHCIOPOZa M a30Ta. B HEKOTOPHIX GEIKOBBIX
MOJIEKYJIaX HAXOHATCA aToMbl cepbl. Horza Genxm o0pasyioT KOMIJIEKCHI
¢ IPYTHMH MOJEKYJaMH, cofiep:xamumu docdop, xKeneso, MUHK, MeIb | T. 1.

Macca 0elKOBBIX MOJIEKYJ OYeHb BeJMKa, H03TOMY HMX Has3BIBAKOT MAKPO-
monexynamu. Takme MaKPOMOJIEKYJIBI COCTOAT M3 MOBTOPAKIIMXCH, CXOTHBIX
10 CTPYKTYpPe HUBKOMOJNEKYJIADHBIX COeAWHEHHH — MOHOMEpPo& (OT rped.
monos — ogHH, efunabli). ObpazopaHHad MOHOMepaMH MaKPOMOJIEKYJIa Ha3bi-
BaeTca noaumepom (0T rped. poly — mMuoro). benxu aBnsoTcA GUOIOINMEpaMH,
HX MOHOMEpaMH CJIy>KaT AMUHOKUCIOMBbL.

B npupoje cymecTByioT 0koso 120 aMMHOKHCIOT, HO THIIb 20 U3 HUX BXOMIAT
B cocTas 0elKoB. JLHBOTHEIE KJIETKHM (B TOM YHC/Ie KIETKH YeJ0BeKa) CIIOCODHEL
CHHTE3UPOBAaTh HEKOTOPHIE (HO He Bce) aMHHOKHCIOTEI DY HATHYHH HYMKHBIX
HCXOIHBIX BellecTB. HeKoTophle aMMHOKHCJIOTE HE MOI'YT CHHTEe3HPOBATHCHA B
OpraEu3Me KHBOTHBIX (TaKue aMHHOKHCJIOTHI Ha3bIBAIOTCA HE3AMEHUMbLMU).
Hanpumep, Ais OpraHM3Ma B3POCJOr0o 4YeJOBeKa He3aMEeHHMBIMH ABIAITCH



20
PASZEN |. YPOBHWU OPTAHU3ALIMMU XXUBbIX CUCTEM

BOCEMB aMHWHOKHCJIOT, & JAJdA JeTCKOr0 OpraHmsMa — JecsATh. HezaMeHUMEbIe
4MHHOKHCIOTEI B OPTaHHM3M YeJI0BeKa NOCTYIAlOT C PACTUTENbHOH IHIIel.
Pacrenns jxe cOCOGHBI CHHTE3MPOBATE BCE AMHHOKHCIOTEL.

BaaumopeiicTBHe IBYX MOJIEKyJl aMEHOKUCIOT IPOMCXOMHT BO BPEMS Deak-
LU, IPH KOTOPOH MeXIy OCTATKAMH AMHHOKHCJIOT YCTAHABIHBAETCS IPOYHAN
KOBAJICHTHAA CBA3b, Ha3bIBaeMasd nenmudroi. B pesyasTarte aT0i peakuu o6pasy-
eTCHA COeJUHeHUe, COCTOAIlee U3 ABYX aMHHOKHCIOT, — maumentun (puc. 1).

Ecmu x aunenTuAy npucoeIHHAETCA ellle OAHA AMHHOKHCIOTA, TO 06pasyeTcs
TPHIIEITHN U T. . Bece GelKOBEIE MOJMIEKYIBI IPEACTABAAIOT coboil noaunenmu-
0bl, COCTOAMME U3 GOJBIIOTO YMCIA AMHHOKHUCIIOT.

Crpykrypa Oemxoseix moaexyu. [l Toro 4to6sl GeKoBas MOJEKysa HOpP-
MaTbHO (DYHKIIHOHMPOBANA, OHA JOMKHA MMETh COBEDIIEHHO OIpPe/eeHHYIO
KOHQUIYPAaUWIO — CTPYKTYPY. BHosiornueckas ak THBHOCTE GeTKOB 00yCIIOBIeHA
HEOOBIKHOBEHHO THOKOI M B TO K€ BPeMs CTPOTO YIODALOUEeHHOH CTPYKTYPOIL.

Ilyisi GeTKOBLIX MOJIEKYJI XaPAKTEePHBI DA3HBIE YPOBHH OPraHH3aI[AN (cTpyk-
TYPBI): IEPBUYHAS, BTOPDHYHAA, TPETUYHAA ¥ YeTBepTHUHAA (cM. puc. 1).

ITepsuunas cmpyxmypa npejcrasiageT coboit Mens aMIHOKHCIIOT, TIOCIIe10-
BaTeJbHO COEJHHEHHBIX MPOYHLIMK KOBAJIEHTHBIMH MENTUAHLEIMHA CBA3AMU.

Bosiee BricOKHiT ypoBeHD OpraHusanuy 6eIK0BOII MOJEKYJIBI IPeACTABIISET
coboii emopuuHas cmpyKkmypa. 9T0 — COHPab, MOAAEPKHBAEMAT MHOIOYHC-
JIEHHBIMH BOJODOIAHBLIMH CBA3SAMM, MeHEee IPDOYHLEIMH, UYeM HeOTHAHLIEe CBA3H.

Bo/lBIIMHCTEO GEJKOB MMeeT ele M MpPemuiHyl CmpyKmypy, TOCKOIbKY
cnupans 0eJKOBOH MOJEKYJbl CBePTHIBAETCA B KIYOOK — riao6yiry.

Hecxoabko MoneKys GeIKOB MOTYT COeAHMHATHLCA MEKIY COBOIH, obpasys
uemeepmuinyio cmpykmypy. Takyio CTpyKTYpy UMEIOT, HAIPAMED, MOJIEKYJIbI
reMorJIOOMHA.

HauGonee ycroitunBa mepBHYHaA CTPYKTYpa Oelika, OCTaJbHEIE JIETKO pas-
PYLIAIOTCA OIPHU PA3NUYHBIX BO3JEHCTBUAX Cpexsl (TeMIepaTypa, COIH TAMKebIX
MeTaJlJIOB, KUCIOTHOCTE U AP.).

CroiicTea GenxoB. Bellku MOryT noJBepraThCs IeHATYDPAIIMM ¥ PeHATYPAILHH.

Henamypayusa 3aKI049aeTCs B HAPYIIEHHH NIPUPOAHOH CTPYKTYDPHI GeIK0BOM
MOJIEKYJIBI B Pe3yJIbTaTe PaspblBa XUMHUYeCKHUX cBaseil. IIpupoanas cTpyKTypa
Oesika — 9TO Takad KOHQUIyDAIMA MOJEKYJbl, DU KOTOPOil OeIOK BHIIOJIHSET
npucyiue emy (Qyaxknun. Ilnsa 6enka kepaTwHa (0OH BXOJAHUT B COCTAB KOMKH,
BOJIOC, KOT'TeH, KJIOBA, IIePheB M POTOB IO3BOHOYHBIX JKHBOTHEIX) IPHUPOTHOMN
ABJIAETCS BTOPDHYHAA CTPYKTypa, I GEepMEHTOB W AHTHTEJ] — TPEeTHUYHAHA,
a jus remoryiobuHa B XJopoduiia — YerBepTHuHaA. Ilpu memarypanuu usMme-
HseTCA He TOJLKO CTPYKTypa OelKka, HO W ero CBOMCTBA.

Hapyiierre 0puposHO# CTPYKTYPLI GeIK0BON MOJIEKYJIBI TPOMCXOIHAT IO BIIH-
AHHEM Pa3JIWIHBIX (PaKTOPOB CPeJkl: BEICOKHX TeMIIepaTyp, YIbLTPadHuOIeTOBOTO



21
MonekynsapHbiii yPOBEHb

MOHOMEPbHI BENKA — AMMHOKUCAOTH
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MenTuoHas ceAsb

Llens aMMHOKUCNOT, COEAMHEHHBIX NENTUAHEIMW CBA3AMUA

BrtopuuyHasa CTPYKTYp

Cnuvpank, NoanepXxusaemas BoA0POAHLIMI CBA3AMU

TpeTuuHan cTpykTypa Genka YeTBepTMYHada CTPYKTYpa Genka
remornobuHa

KpacHbie

[WCKM — Fembl,
conepxaime
MNOHbI
JIBYXBAJIEHTHOIO
Xenesa

Crimpans, 3aKkpydeHHas B rnotyny YeToipe noannenTuaHbie
Lieny coeguHeHb! B OIMH KOMINEKC

Pue. 1. Cxema cTpoeHns GeIKOBOH MOJEKYJIBI
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U PEHTIe€HOBCKOTO H3TyYeHHdA, CHABHBIX KHCJIOT H INejoyeil, OpraHMYeCKuX
PacTBOPUTeJIeH, KOHIEHTPHPOBAHHBIX PACTBOPOB COJIEH, THAMKENBIX MEeTAJJIOB
" 1p.

Henarypanua Moxer HMeTh 06paTUMBIH 1 HEOOPATHMBIIL xapakxTep. Paspuis
CBsA3€H B IEPBUYHOM CTPYKTYDe IPUBOLUT K HeoOpaTUMO# neHaTypauuu (Hanpu-
Mep, K CBEPThIBAHMIO AMYHOrO Oesika Ipu Bapke aun). PaspuiB cBaseil, oGpasy-
IOIHX TPETHYHYIO U fajke BTOPHYHYIO CTPYKTYPY, — O0pATHMAas AeHATYDAaIlHsi.

Huoraa nenaTypupoBaHHBIA 0€/I0K B MOAXONAIAX YCIOBHAX BHOBb CIIOH-
TaHHO NPUOOPETaeT IPHPOAHYIO CTPYKTYPY, T. €. IPOMCXOAUT IPOLECT, IPOTUBO-
TOIOKHBIA NeHATYPalHH, — penamypayus. PeHarypanus BO3MOMKHA JIHIIH
B TOM Cly4ae, eclH He Oblla HapylleHa HePBHYHAS CTPYKTypa Oeiaka. Dro
TOBOPHUT O TOM, 4YTO (popMa, a 3HAYUT, U QYHKIHA 0eIKA NOJHOCTHI 3aBUCHT
OT MEPBUYHON CTPYKTYPEL.

@yaxnuu GeakxoB. B KieTke m B opranuaMe GeIKH BBIIOTHAIOT PasHo0b-
pasHble QYyHKIIUHU.

Cmpykmypnas pyrnKyus NPOABIAETCA B TOM, UTO GEJIKH BXOAAT B COCTAB
BHYTPHUKJIETOYHBIX CTPYKTYD (Hanpumep, 11J1a3MaTHYECKON MeMOpaHEI), TKAHeH
u opraHos. Tak, 6eJIOK KOJLIATeH CIYKUT KOMIOHEHTOM COeAMHUTETbHOH TKA-
HU, KOCTeH, CYXOXKHMIN, XPAIeH; yike VIOMAHYTHIA KepATHH BXOJHT B COCTAB
OPOH3BOAHBIX SMUZEPMHCA: BOJIOC, HOI'Tei, DOTOB, Hephes.

Depmenmamuenas QYHKYUA CBA3AHA C TEM, YTO BCE XHMHUECKHe PeaKIuH B
KJIETKE [IPDOTEKAal0T NPH y4acTHH OHOJIOIMYeCKH aKTHBHBIX BEIIECTB — (hepMeHmos,
KOTOpEBIe ABJNAIOTCA GenkamMu. PepMeHTH — GHOJIOrMYECKHe KaTaaH3aTODI,
T. €. OHM 00eCTIeYHBAaIOT BHICOKYIO CKOPOCTE IIPOTEKAHUS BCEX BHOXMMUYECKIX
peaknuii, HAymMuxX B KreTkax. Kaxaeiit hepMenT obecneynBaeT ogHy WIu He-
CKOJILKO Peaknuil ofHOTO Tuna (u3BecTHO Gosiee 2 ThIC. ePMEHTOB).

Topmonanvrasa pyrkyus 3akioyaeTca B TOM, YTO HEKOTODHIE TOPMOHEI
ABIAKTCA IO CBOeH npupoge Genkamu. PYHKOHSA FOPMOHOB — PDETYIALMS
obmeHa BemecTB B oprarusme. Tak, HampuMep, GeaKku — TOPMOHBI HHCYJIHH U
TIIFOKArOH PeTyJIMPYIOT 00MeH IUIIOKO3HI.

Tparcnopmhaa QyHKUUA cBA3aHA C HEPEHOCOM OeIKaMM HEKOTODBIX Be-
mecrs. Hanpumep, reMorio6uH mepeHOCHT KHCIOPOA B KPOBH MO3BOHOYHBIX
JUBOTHBIX; TeMONMaHNH [IEPEHOCUT KHUCJI0POJ B reMoauMde HEKOTOPBIX Gec-
IIO3BOHOYHBIX; GeJOK CBIBOPOTOUHEIH (aab0yMuH) ofecreuymnBaeT TPAHCIOPT
JHUPHBIX KHCJIOT ¥ JHIHIOB.

Sauwumnas GYHKYUs OIPeLeIsAeTcs TeM, ITO TI06YIAPHbIe GeJKA — aHmMU-
mena 00pa3yloT KOMILTEKCEI C AHMUZeHaMU (1yKePOSHBIME GeIKaMm) OaxTepuii
U BHDYCOB, ofecredyuBas TeM caMblM MMMYHHEIE DeakIuu opranmsma. Kpome
TOro, Geaku pubpunOores, GuGPHH, IPOTPOMOUH U TPOMOGMH YUACTBYIOT B npo-
Ieccax CBepPTHIBAHUA KPOBH.
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CoxpamumenbHas GYHKYUA 3aKII0YALTCA B TOM, UTO fesxn (AKTHH U MHO-
3uH) obecIieurBAIOT MEBIIIEUHOE COKpallleHue.

Hexoropsle GeJKH, BCTPOEHHBIE B IIJIa3MaTHIECKYIO MeMOpaHy, CIOCOOHEI
BOCIPHHMMATH CHI'HAJLI, HAYIIHE U3 BHEIIHEH A KJIETKH CPelbl. B stom
NpPOABAAETCH MX CUZHAIAbHAA QYHKYUA.

Banacaouas QyHryus 6eIKOB CBA3AHA C TeM, YTO HEKOTODbLIE feqKHn cIo-
cOGHBI 3amacaTh WM yIepKUBATh OIpe/ieleHHbIe BelecTa. [IpaMepom MoKeT
CIYIKHUTh Kele30yAeDAUBaIONuil 0eJI0K — (peppUTHH.

IIpu pacmemyeEn: 1 r Oejaxa BelAeaAeTCA 17,1 gllx (4,2 kxamg) sHEPrHH,
noaToMy GesKaM IPUCYILA U dHepzemuieckas PYHKYUA. OpHako OeJKH B Kade-
CTBe MCTOYHWKA SHEPIHH HCIOJAB3YIOTCA KJETKOH TOJbLKO B TOM CJydae, KOrja
HCTOIEHEI APyTue sHepreTHYecKre NCTOYHUKH, 8 HMEHHO YIJIEBOJBI H FKUPDI.

Bonpockl 1 3agaHnsa

1. O6bACHWTE, NOYEMY B Pa3NMYHbLIX AMETax YacTO PEKOMEHAYeTCs OrpaHuyeHune Xupoe

W YIMeBOA0B, HO HE [I0NYCKABTCH UCKoHeHue 6enkos.

Kak Bbl aymaerte, no4emy 4peamepHoe notpebneHne GenKOBOW NULLK crnocobeTeyeT

OTNOXEHWIO MOJKOXHOro Xupa?

Moyemy nepeuyHas CTPykTypa 6enka ycToiymnsee, 4em BTOpUiHas TpeTu4Hasa?

BcnoMHuUTe, Kakoe 3HadyeHne uMmenT GepMeHTbl CNIOHLI, Xenyao4HOoro coka u coka

MNOXENyQ04HON Xenesbl Yenosexa.

. C nposiBneHnem kakon GyHkumm 6ekoB CBA3AHO MepUaHie DECHUHEK 1 BreHue XryTukos
Y OHOKNETOUHbIX XUBOTHBIX?

o AW N

§ 5. Opranuyeckue BeLLECTBa KNeTKu:
HYKJIEMHOBbIE KMCNOTbl U ATD

Moyemy nobbie N3MEHEHWUs B CTPOEHWUW HYKJIEWHOBbLIX KNCNOT BEKYT 3a coboi
W3MEHEHUA CTPYKTYPbI KNETOK WKW akTUBHOCTU ¢pramonornyecknx NPoOLECCOB
B HUX?

HcTopus OTKPLITHA H H3yYeHH A HYKJIEHHOBBIX KHCIIOT. Hyraeunogble KUC10-
Ml BLITOMHAIOT (PDYHKIINH XPAHEHUs U IepeJady HacleCTBeHHON HHPOPMATH.
Bor moueMy OHM MTPAIOT YPe3BLEIYAWHO BAMKHYIO POJIb BO BCEM JKHBOM MHDE.
HykienHOBBIE KHUCIOTHI IPEJCTABIAIOT c060# reHeTHYecKHil Marepuan BCex
JKMBLIX OPraHU3MOB. JTO CIOMKHBIE COCMHEHNA, MOJEKYIbl KOTOPBIX KDYIIHEe
GOJBINMHHCTBA OEJIKOB M COZEPIKAaT aTOMBI yIJIepoZia, KHCI0poAa, BOAOPOAA,
azora u Gocdopa.

Broepsble HYKJIEWHOBBIE KHCJIOTHI BBIJEIHI U3 ANep KJIETOK IIBEHIAPCKUH
6noxumuk @, Mumep B 1862 r. Hagsanue «HyKJIeHNHOBBIE KHCIOTEL» obbsaCcHS-
eTcs TeM, YTO OHM 06Ia1al0T KUCIOTHEIMYM CBOMCTBAMY U, KaK TOTAa I0JIaraiH,



24
PA3LAEN |. YPOBHWU OPTAHU3ALIMM XXUBbIX CUCTEM

CozepxaTca TONBKO B Afpe KiaeTKH (OT jat. nucleus — aapo). Boocreaersun
OHH ObLIM OOHADY?KEHBI BO BCEX KJIETKAX JKHBBIX OPraHM3MOB H Ja’ke y HeKJle-
TOYHEIX (OPM KHM3HH — BHPYCOB.

B TeueHHe HECKONBLKHMX AeCATHIETHH TOCTe OTKPEITHA D. Mumepa yuenbie
Pa3HBIX CTPaH HHTEHCHBHO H3Y4aId OCOOEHHOCTH CTPOEHHUA M CBOHCTBA HYKJIEH-
HOBBIX KHC10T. Coycra mHOTrO ser, B 1944 r., aMepukancKmit MHKpPo6uoor
O. SitBepu ycTaHOBHI, 4TO HYKJEMHOBBIE KUCIOTHI OTBEUAIOT 3a XpaHeHue H
nepeaady HacleACTBeHHOH uHpopmanuu. OKasanioch, YTO B IPHPOJE CYLIECT-
BYIOT HYKJIEHHOBEIE KMCJIOTHL ABYX TUNOB — [JHE (ne30KcHpUBGOHYKIEUHOBAS
Kucnaora) 1 PHK (pubonyKaIeHHOBAS KHCI0Ta).

Hyk/IenHOBBIE KHCIOTH NpPEJCTABIAIT cOBOH JTHHeHHbIE HeperyasapHLIe
GuomomMMephl, MOHOMEpPAMY KOTOPBIX SBIAIOTCSH HYKJeomudsL.

Hannsie perrresorpammel [JHEK y6eauTesHO CBUAETEILCTBOBAIH B OJB3Y
€e CIUPaJIbHOR CTPYKTYPHL. M3yuyeHne XHMUYECKOT0 COCTABA 1 crpyrTyps!l JITHK
TNO3BOJIAIIO aMEePHKAHCKOMY Gmoxumury 9. Yapraddy B 1950 r. OIIpenenuTh,
4T0 B ITHK npucyTCTBYIOT TOIBKO YeThIpe BHAA A30THCTHLIX OCHOBAHMIL: aZeHuH,
T'yaHWH, THMHH, DUTO3HH. OH c(hopMyIHPOBAT 3aKOHOMEPHOCTD, COTJIACHO KOTO-
POH KOJIHYECTBO Hap OCHOBAHMH «afleEMH—TryaHuH» B JIHK paBHO KOMHMYecTBY
1Iap OCHOBAaHHH «I[HTO3HH —THMHH».

O600muE Bce maHHBIE, HAKOIJIEHHLIE B HayKe, aMepDHKAHCKHUHA OMOXUMHK
M. Yorcon m amrmmiickuit dbusux ®. Kpux 8 1953 r. paciradpoBany CTPYK-
Typy JHK, cosznae ee mpocTpaHCTBEHHYIO MOZeb.

Mopens . Yorcoma u @. Kpuka mokasana, uto JTHK — sto HOcHTENDH
3aKOJMPOBAHHOM HACJeJCTBeHHOH HMH(pOpMAIMH, M OHA CIOCOOHA TOYHO ee
BOCIDOM3BOIMTE. 3a cBoe OoTKphITHE k. Yorcon u ®. Kpuk 6buiM yAOCTOSHDI
B 1962 r. HoGenesckoit mpeMun.

Taxum ob6pasom, 1953 rog cran cyuTaThCs rogoM POMIEeHHAS HOBOM HAVKHA —
MOLeKYAAPHOLL OUO0I02UL, UCCIIeAYIONel TPOABIeHHAe KIU3HA HA MOJEKYJIAPHOM
YPOBHE: CTPOeHHE H QOYHKIUH HYKJEUWHOBHIX KHCJOT U GEIKOB, MEeXAHM3MBI
XPpaHeHud, Iepeflady U peajusaluy HaCAeACTBeHHON HH(OPMAaIINH.

MonexkynapEaa 6MOJOTHA TECHO CBA3aHA ¢ OHOXUMUeId, 6uodusuroii, re-
HETHUKOU M MHKpPOGHOIOrueii. 3Ta cpaBHUTEIHLHO MOJIOAAS HayKa B HACTOsAIIee
BpeMd MHTEHCHBHO Pa3BHBaeTCH.

Crpoenne u pyHKIHH AHK. Monexyna THK xapakTepuayeTca KpPyOHBIMH
pazMepaMu u GOabIIONH MOJEeKyIapHON Maccoit. OHa mpejcraBiaser coboi JBe
nenu. ITH NeNH 3aKPy4eHE! BIIPaBO BOKPYT 0bmieit BoOOpaskaeMoi ocu n obpa-
3YIOT ABOMHYIO ciupanb. MoHoMepamu moseryn [THK sensores HYKJIEOTHUAHI,
IIO3TOMY MOXXHO CHHTATH, UTO KaXKJAfA NEelb — 3TO HOJHHYKJIEOTH].

Kamnerit sykaeorun [THK cocToMT M3 a30THCETOrO OCHOBaHM, VIJIeBOIA
Ae30KCHPHO03El B ocTaTka (ocdopHoit KucaoTsl (puc. 2).
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CxemMa CTpPOEHUA HyKneoTuaa AHK

Yrnesop,

(nesokcupuGoza)

MepemeHHaqa 4acTb MNocrogHHaa YacTb

Cxema coeMHEHWS Cxema oGpazoBaHus
HykneoTuaoe AHK nBoitnoii cnupanu AHK
B NONUMEPHYIO Lienb

KopaneHTHas CBASb

Cxema

D BOWHON
cnupanu
AHK

Vg S = -
aHK < KA

Puc. 2. Crpoerue [JHK
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CymecrByior uetsipe Tuma Hykaeorugaor [IHK, pasnuuaromuxcs asorme-
TBIMH OCHOBaHMAMM. Kaxabiit HykIeoTHs Mosxer COZIEPIKATH JHIIb OLHO a30-
THCTOe oCHOBaHuMe: ajeHuH (A), ryanun (I'), quTosun (I), Tumun (T).

CoenuHenne HYKIEOTHIOB B TOJMMEPHYIO Ielb HPOHCXOAUT Grarogaps o6-
Pa30BaHUIO IPOYHON KOBAJIEHTHOH CBA3W MEeX Iy Ne30KCHPub030ii 0AHOTO HYK-
JICOTH]IA M OCTATKOM (hOCHOPHON KHCIOTEI APYTOTro, 4To OpHAaeT cTabuIbHOCTE
BCEH MONMHYKJICOTUTHOH Iemu (cM. pue. 2).

JlBe MOTMHYKIEOTHAHBIE Hemu COENUHAIOTCA MeKAy coboit mo npunyuny
komnaremernmaprnocmu. KommieMeHTapHOCTE 03HAUAET B3aMMHOE XHMHUYIECKOe
1 reoOMeTpHUIecKoe COOTBETCTBHE, 00ecledHBaoIiee CBA3D JAOMOJHAIOIIAX IPYT
Apyra cTpyKTyp. KoMnremenrapasiMu mapamu s monekyne [IHK apasiorea ayk-
JICOTUALL, cofepxkamue aneHun (A) — tumun (T); ryanun (T') — nurozu= (II).
Mesxy KOMIJIEeMEHTADHBIMH A30THCTBIMM OCHOBAHHAMH, HAXOAAINHMHCH B
pasHBEIX nenax JIHEK, BosmukaioT BOJOPOAHbIe cBA3K: B nmape A — T — gge
CBA3H, B mape I' — I — rTpu cBasu.

JHEK B kommekce ¢ Genxamu obpasyer xpomamun. Ilepen Hauasom Jeje-
HUA KJIETKH NeNH XPOMATHHA B AApaX KJIETOK, MHOTOKDATHO CBEPHYBIIHUCH
B CyInepcnupasu, GOPMHUDPYIOTCA B BUAMMEIE IOJ CBETOBBIM MHKDOCKOIIOM
CTPYKTYPBI — Xpomocomsi. Beneacrsue aToro maHavyagbHAS anuHa [THE, no-
CTHTaIomAasA HECKOMBKUX JeCATKOB CAHTHMETPOB, YMEHbIIACTCH 10 HECKOJIBKHX
MHMKPOMETPOB (cM. puc. 2).

B unnTepdase nepen nmenenmem KieTkm IPOMCXOMUT penaukayus (camo-
vasoenue) [IHK. CymuocTts nponecca PEIINKAIUY 3aKII0YaeTCHa B TOM, UTO IO
BIHAHHEM CIIEIUATbHBIX (DEPMEHTOB BOJOPOJHbIE CBA3H MKy KOMILIeMeHTap-
HBIMH a30THCTBIMH OCHOBAHHUAMH DAa3pLIBAIOTCA, M JBOHHAS NOJIMHYKJIEOTHIHAS
cinupans [IHK Baunnaer packpyumsaTtses c OIHOTO KOHIA, U Ha KaXKI0H Iemu
CHHTE3HPYeTCAa HOBas nenb. JIpyrumu ciroBamu, Ha marpuie (obpasen, mo xo-
TOpOMY (hOpMHUDYeTCA KONHUA) Kask10i U3 ocBobOHBIIEHCA IONUHYKICOTHAHON
nemu [THK cobupaerca nosas nens ua CBOOOHBIX HYKJICOTHAOB, HAXOAAMIUXCA
B OKDYyXKalllei ee cpeje, N0 NPHHIUNY KOMILJIEMEHTAPHOCTH (pHC. 3).

B kasxmoit o6pasoBasmieiics Aouepreit Monexyne [IHK oxna nens marepun-
CKad, Apyras — BHOBb CHHTe3upoBaHHadA. [loueprme [[HK sBasiores ToqHON
KOIIMedl APYT Apyra u OJHOBPEMEHHO KOmmeil MaTePHHCKOH Monexyanl [THE.
Taxum obpasom, mocienoBaTeabHOCTS OJHOW IeNmH OoIpeAeNseT IOCIENOBA-
TeJIBHOCTE APYTO#. ITOT (hepMEeHTATHBHBIH IpoIecc MAeT ¢ HCIIOJL30BAHHEM
aHepruu AT,

Kpome anpa, cobersennyo JHK comep:aT Takme KJIeTOUHLIE OPraHoOUIbI,
Kak MUTOXOHAPHMH U nynacTuisl. fnepuas ITHK npexcrasaser cooii JHHEHHYIO
Moseryny, a JJHK, naxogamascs B nracTHAaX U MHTOXOHIDHAX, UMEeT KOJb-
HEeBYIO CTPYKTYPY H He 00pasyeT KOMILIEKCOB ¢ BeKaMi.
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MaTepuHCcKan Pennukauuvws Oo4yepHwne
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Puc. 3. Cxema perIimKanuy MOJIEKY I IOHE

Crpykrypa u ¢ysxuun PHE. Crpoenne MOJEKYN pUGOHYKJIEHHOBOH KHC-
notel (PHK) BO MHOIOM CXOJHO CO CTPOEHHMEM MOJEKYJI ITHK. PHE rakxxe
npejcTaBIgeT co00i IOJMHYKIEOTH |, HO e MOJIeKyJ/Ia OAHOIeIo e Ha . Mowno-
mepom PHK siBnaserca Hykaeotun. OfAHAKO HYKJIEOTHAEL, obpasyoomine MoJe-
kyny PHK, HECKOJIBKO OTJIMYAIOTCA OT HYKJIEOTH[OB IOHK: BmecTo yriaesona
JIe30KCHPUBO3BI B UX COCTAB BXOAUT pub03d, 8 BMECTO a30THCTOr0 OCHOBAHMA
rumuna (T) — 6AU3K0e O CTPOSHHIO a30THCTOe OCHOBAHHE ypayul (¥).

B rierke cogep:xuTes Heckoabko Buaos PHK. Mosekyibl pubocomanvHoil
PHK (pPHK) B KomIuiexce ¢ GexamMu oGpasyioT pubocombL. Tpawncnopmusvie PHE
(TPHK) nepeHOCAT aMHHOKHCJIOTHI K MeCTy CHHTe3a denxa — K pubocomam.
Tperuii sug PHK — mampuunas PHK (MPHK). 910 Haubosee pasnoobpasHas
110 pa3MepaM M CTPYKTYpPe I'DYIIIA MOJIeKYJ PHE; vPHEK coy:xuT MaTpUIed A
c6opKM GeTKOBLIX MOJEKY Ha pubocomax. Bee MPHEK o0benuHeHbl 00mmeil QyHK-
IHeil: OHK YYACTBYIOT B llepejate 3aK0oMPOBAHHOM HacJIe[CTBeHHOH HH(pOpMAaIH
M3 AIpa B MUATOILIA3My, Ha pubocoMBl (K MECTy CHHTe3a GEJIKOBBIX MOJIEKYJI).

AnenosuaTpudochopuas rucaora (ATD). Ilo XHUMHAUYECKOH# CTPYKTYpe
AT® — HYKJEOTHJ, OTHOCAIIMMACA K rpynne HyKJEHHOBBIX KHCJIOT. Kax
M3BECTHO, HYKJIEOTHIbI CJHYKAT MOHOMEPAMH HYKJIEMHOBBIX KHCJIOT, OAHAKO
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HEKOTODbIE HYKJICOTH/IbI BEIIOHAIOT U APYTHe QYHKIIUH. Hanpumep, Hykaeornz
ATD (azerosmETPHGOCHAT) NOCTaBITET SHEPIHI0 AJid GONBIIMHCTBA XUMHUYEC-
KHX Deaklui, IPOTEeKAIOIINX B JKUBOH KJIETKe.

Monexyna AT® eraogaer LEIOYKY U3 TPeX OCTaTKOB (ocHOPHOIH KHUCIOTEL,
UPHCOeINHEHHBIX K PI603e, KOTOpas, B CBOIO 0Yepes, COellHEeHa C A30TUCTHIM
OCHOBaHMEM aneHUHOM (puc. 4). CoequHeHMe afeHNHA ¢ pubosoii obpasyer ane-
HO3HH, OTCI0OZa M HasBaHHMe — adeHo3unmpugocpopras kucioma.

B monexyme AT® npa kpaiinmx ocraTka dochopHOH KHCIOTEI COeAHHEHEI
MaKpospzuieckoll cea3vio (0603HATAETCS CHMBOJIOM Q). NauHas cBA3L xa-
PAKTEPH3YEeTCs TeM, 4YTO DU ee pasphiBe BEIZENACTCH GOJIbLIIOE KOJIMYECTBO
S9Hepruu (IpuMepHO B 4 pasa Gosipllle, YeM IpHM pacIiuenJeEnH ADYTHX CBA3eli).
Maxpospruueckme ceaau HeycToMunBel. AT® nerko IIOJBEPraeTcsa ruIpoJnsy.
Ilpu ormennennn oxmoit Mosexynel ochoproit kucaors: AT® nepexomur B
AllD (apenosmERDOChOpHAS KHUCJIOTA), a OPH OTINEIJIEHHH ABYX MOJIEKY.JT
thochopHO# KHcaOTEI ATD mpeBpaiaerca 8 AM®D (anerosurmMonOdOChHOpPHAS
Kucaora). Peakuuu ormemnenns KaXI0d MOJEeKYIsl (GochOpHOH KMCIOTEI
CONPOBOKIAIOTCA OCBODOXKTeHNeM sHepruu (38 kJl:x/Mons). Ilpucoenuuenme

y oy OcraTtok Ocrtatok OcTarok
AnenuH T — HPo, OO Hpro, OO hypo,

C\J Makpoapruyeckas cea3sb

—H,PO,
AT® —= AQI® +E
+H,PO,

Puc. 4. Cxema ctpoernsa AT®
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ocTaTKOB (ocdopHOoi KucIoTE K AM® 1 AJI® conpoBosKAaeTCA HAKOIIEHIEM
sHepruu B 00pasylomencs MOJIeKyJe AT,

AT® pMeeT BaskHOE GHOIOrHYECKOe 3HAUeHHe, IIOCKOIBKY CIYXUT YHUBEP®
calbHBIM MCTOUHHKOM 3Hepruu B KieTke. CuHTE3 AT® npoOHCXOJUT B OCHOBHOM
B MUTOXOHAPUAX KJIeTKH. Vi3 MUTOXOHAPHA AT® nocrynaeT B pa3Hble YIACTKH
KJIeTKH, obeclieunBasi 9HePTrHeid BCe IPOIEeCCHI JKU3HEeLesTeIbHOCTH: JOTOCHH-
Te3, OMocuHTe3 (HanpuMep, PenIMKanui IIHK, cunTes Oenka, 6MOXHMHUYECKHE
peBpalleHus BEIIeCTs), ABHKEHHE, IPOBe/IeHIIe HEPBHEIX MMIOYJILCOB U JP.

Bonpocbkl 1 3apaHns

1. TMouemy MOAEKYJ/ibl HYKIEMHOBLIX KUCNOT MOXHO Ha3Batb GuononMmMepamMm; NoaNHyKneo-
TMoammn?

YT0 IBNAETCA MOHOMEPOM MONEKYN HYKNenHOBbIX KmucnoT?

Kakoe cocTtaB MOHOMEpPoB?

Y10 03HaYaeT MPUHLMN KOMIIEMEHTapHOCTN (cooTBeTCTBUA) B CTPOEHWU MONEKYNbI
OHK?

5. PackpoiTe B3auMOCBS3b CTPOEHWUA 1 dyHkumnin AHK 1 PHK, aaiiTe nx CpaBHUTENbHYIO
XapakTepuCTUKY.

6. Kakoeo 3HadeHue AHK ong XusHu Ha 3emne?

7. MNouemy AT® Ha3bIBAIOT OCHOBHBIM MCTOYHUKOM SHEPTUAW B knetke? OTeeT oBocHyWTe.

Sione

KNETOYHbIA YPOBEHb @

§ 6. Knetounas Teopus. Metoasl uutonoruu

5 ) Kak 06bACHWTL TO OBCTOSTENLCTBO, HTO CO BPEMEHN BBEAEHNA NOHATUA «KNeTKa»
2 [0 pa3paboTku KNeTOYHOW TeopUK NPOLLNO No4TW ABa cTonetua?

Heropusa BOSHHKHOBEHH S KIeTouHoi Teopuu. Visyuus OIpegblAyIIe KyPChl
6HOJIOTHMH, Bbl YOEIUINCE, YTO KJAeMmKa NPeiCcTaBIdgeT coboil 3JIeMEeHTAPHYIO MU~
BYIO CHCTEMY, CIIOCOOHYIO K CaMOPeryIdnui, caMOOOHOBIIEHHIO ¥ CAaMOBOCIIPOM3-
BeleHHIO Ha OCHOBe 00MeHa BEIeCTBOM M sHeprueil ¢ OKpy:Kawleil ee cpefoi.
Kierka — cTPYKTypHAsA U GYHKINOHATLHAS eJMHHAINA BCEX KUBBIX OPraHU3MOB
(3a mckmoueHneM BUPycoB). KieTka OHOKJIETOYHBIX OPTaHISMOB IpeJCTaBIA-
eT coBoil eJOCTHEIN opraEu3M. Bce MHOTOKJIETOUHEIE OPTaHU3MBI COCTOAT M3
OrPOMHOTO KOJHYECTBA KJIETOK, 00'be/[HHEHHBIX B TKAHM W OpraHbl.

CTpoeHHE U KU3HEJeATeIbHOCTh KJIeTOK OJHOKIETOYHBIX 1 MHOT'OKJIETOYHBIX
OpraHM3MOB H3ydYaeT HayKa yumonozus (OT rped. cytos — kieTka, logos — y4e-
mue). Kak camocToATenbHas HaydyHas AUCHMIINHA NUTOTOTHHA CI0MKHIach B
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XIX B., XOTH U3yUeHHE KJIETKH Ha49aJIoCh HAMHOIO paHbIIe Giaromapa m3o6-
PETeHUIO C8emo6020 MUKDPOCKONA.

CaM TepMHH «KIeTka» BIIepBbI€ BBeJ B HayKy B 1665 r. aprmuiickuii ec-
TecTBoucHbITaTens P. I'yk. C nomomsio MHKDPOCKOIIA MY YAANI0Ch 00HADPYKHATE,
4TO TOHKHH Cpe3 mpofku mobera 6y3uHED IPOHH3aH OTBEPCTHAMH, WJIH IOPAMH,
KOTOpBI€ y4eHbIH HasBal cellula (B IrIepeBofie ¢ 1laT. — KJaeTka). ['yk cunras, uro
KJIETKH IIyCThIe, H HOHATHEM «KJIETKa» 0003HAUHIT TOIBKO KJIETOYHYIO CTEHKY.
Hecronbko mosguee, 8 1680 ., TONNaHACKUH ecTecTBOMCHBITATENbL A. JIeBeH-
I'YK BIIepBBIe HAOIIOJAN 1107 MHKDPOCKOIOM M OIMCAI HHOGY30pUH U GakTepuy,
SPHTPOLUTEI ¥ COEPMATO30M/IEL.

Bonee mHETEHCHBHO muTONOrHA cTAaNA pasBuBaThca B XIX B. B ¢BsA3H ¢ co-
BEPIIEHCTBOBAHMEM CBETOBOI'0 MHKPOCKOIIA. Hanpumep, wemckwuii 6mosor u
menuk J. Ilypkuese B 1825 r. BBes monsTHe «IIPOTOILIAZMAa» M OIKCAJ SAAPO
KJIeTKH, a B 1837 r. yeranosus cxozerso B CTPOEHHMH DACTHTENHHOM M XHUBOTHOL
KJI€TOK. 3aCIyra B OMUCAHNH AApa Kak NOCTOSHHONU BHYTPHKJIETOUHOM CTPYKTY-
DBI ¥ BBE/IEHHH B HAYKY TeDMHHA «AAPO» IIPHHAICHKUT aHIIHACKOMY GOTaHUKY
P. Bpoyny (1833). B 1827 r. DPYCCKUH ecTecTBoucHbITaTE s K. Bap orkpeLn
AULEKJIeTKY, J0Ka3aB, 4TO KJIeTKa — €IWHWIA Pa3BUTHA BCEro XHBOTO.

SHAYUTENBHBINA BKJIA B PASBUTHE uuronoruu B XIX B. BHecu (dpaHIyscKuit
yuensli P. [lrorpome (1824), remenkuii yuensiit T. IIIsann (1839). ITocnexnmii
ChOpPMYyIUPOBAI OCHOBHEIE MOJIOMKEHUA KIETOIHOL TEODHH, CYTh KOTOPBIX CBO-
AWJACH K TOMY, YTO KJIeTKa — OCHOBHAS eJUHMIA CTPOCHHUA U SKU3HeIeATeb-
HOCTH XHBBIX OPIaHH3MOE.

B 1858 r. Hemenkuii ecrecTBOHCIBITATENE P. BEpxoB mokasam, 4T0 KJIeTKH
BOSHHKAIOT TOJIBKO IIYTEM JieJIeHUs NCXOAHOH MaTepHHCKO KJIeTKH, IPeIJIOKHB
CBOIO 3HAMEHUTYIO (DOPMYJTY — «BCAKAA KJIETKA U3 KJIETKH».

Kaerounas reopus. Krerounas TEOPHA CYHTAETCH OTHHM M3 KPYIHeHImHX
TeopeTHYeCKHuX 0000menuit B 6uosornu. Ee OCHOBHLIE TIOJIOMKEHUSA CBOAATCH
K CJIeIYIOIIM:
¢ KJETKa — 3JIeMEeHTAPHAS CTPYKTYPHAA M (DYHKIIMOHATHHAS eIUHUIA JKUBOTO;
® BCe JKUBBIE OPIaHU3MEI (34 HCKII0YeHTeM BHPYCOB) HMEIOT KJETOYHOE CTPOe-

Hue. Takue nponeccsl, Kak nuTaHue, AbIXaHMe, BBIJIeJIeHHE U 00MEeH BeliecTs

B L€JIOM, POCT, Da3BUTHE, Pa3Apa’KMMOCTh, NPOABIAIOTCA HA KJIETOYHOM

VPOBHe;
® KJEeTKH Da3HBIX OPraHW3MOB CXOIHBLI IO CBOEMY CTPOEHHIO, XHMHYECKOMY

COCTaBy, OCHOBHELIM NDOAB/ICHUAM KU3HEAEATEIBHOCTH U O0MeHy BeIIecTs,

T. €. OHHA TOMOJIOTHYHEI,
® Pa3sMHOXEHHe KJIeTOK IPOMCXOAUT IyTeM HX AeJIeHHdA, U KaKJIad HOBAA

KJIeTKa 0bpasyeTcs B pe3ysbTare AeeHHA HCXOIHOL (MaTepHHCKOI) KIeTKH;
® DPOCT M Da3BUTHe OPraHU3Ma — CJEACTBUE Pa3MHOKEHHA pocTa KJETOK;
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® KM3HL KJETKU XapakTepusyeTcsa oOpAaTHMEBIMHU IPOLIECCaMu oOMeHa BelllecTB
¥ HeoOpaTHMBIM Da3BHTHEM;
e CXOJNCTBO CTPOEHMS KJETOK OJHOKJETOUHBIX ¥ MHOTOKJIETOUHBIX OPTraHu3-

MOB — CBUETEJBCTBO O EAMHCTBE IPOUCXOMKICHHA BCETO KHUBOTO;
® B MHOTOKJIETOUHEIX OPTaHM3MaX KJETKH CIelUaIu3upOBaHbl 10 BEIIOIHAS

MBIM UMH PYHKIEAM, 00'beIJHHEHEI B II€JIOCTHBIE CHCTEMbI TKaHell ¥ OpraHos,

CBA3AHHBIX MEXIy co00il MEKKJIEeTOYHBIMH, I'yMOPaJIbHBIMH U HEPBHBIMH

dopMamMu peryiaanuu.

Knerounas TeOpHMs MOATBEPIKAAET CTPYKTYPHOE M FeHeTHYecKoe eIUHCTBO
skuBoit mpupozbl. OHA UrpaeT CYLeCTBEHHYIO POJIb B IOHUMAHNN COBpPEMEeHHOMH
HAay4YHOUM KapTHHBI MHDa U DBOJIIOIUA JKMBOM IPUPOABI.

MeTonsl HHTOJOTHH. Bojee IBYX BEKOB CTPOeHHE KJETOK HM3ydasoch
¢ MOMOIIBIO CBETOBOTO MHKpOocKona. Onrudeckas MHKPOCKOINA obecrneynBaer
yeenmmuenue B 8000 pas.

JlocTHXKeHUs: B MUTOJOTMH OBLIM HANPAMYIO CBA3AHBEI C YCOBEPIIEHCTBO
BaHHMEM MHUKPOCKOIA M PA3BHTHEM MeTOAOB IHTOJIOTMYECKHX HCCIeIOBaHUM.
CoBepIIeHCTBOBAHKE METO/J0B IPUTOTOBIEHAA MUKPOCKONMYECKUX CPe30EB OB17T0
06yca0BIeHO H300peTeHUEeM MUKPOMOMA — npubopa, IO3BOJAIONIEro MOIyIaTh
cpeanbl TOJIIMHOI BCEro B HECKOJIBKO MHKPOMETDPOB.

DddEeKTHBHOCT, METOAOB OKPAIIHBAHUA MHKDPONDPENapaToB IOBLICHIACEH
frarofaps NPMMeHeHUIO PagHO00pasHbIX KpacuTe e, MO3BOJUBIIAX IOTYIHUTH
KOHTDACT MeJy PasiIMYHBIMH KJETOYHBIMH CTPYKTYPaMH, KOTOpbIe HA TIPe-
nmapaTax, Kak IPaBHIIO, IPo3padHbl. MeToAb! 6BICTPOH (hUKCAIIHH IpEernapaToB
obecreumyi cOXpaHeHHe M3HAYaJIbHOU CTPYKTYPBI 00beKTOB B 00JEerduIn MX
nanpHefIIee U3y4YeHHe ¢ IOMOIIBI0 MUKPOCKOIA.

Hopag 5moxXa B PasBUTHH IIUTOJOIMH CBA3aHA ¢ H300pPeTEHHEM B 30-e roabl
XX B. aaexmponnozo mukpockona (puc. 5). Illnpokoe IpUMEHEHHE METO0B
3JIEKTPOHHOTO MMUKPOCKOIIMPOBAHUA B GHOJIOIMM HAYAJIOCh C CEPeANHBI 40-x ro-
ZOB TIPOIILTOro BeKa. BMecTo CBeTOBOrO H3AyYeHMA B 3JIEKTPOHHOM MHKPOCKOIE
HCIOJIB3YETCHA MYyYOK IEKTPOHOB. MakcHMasbHOe paspellenne, KOTOpoe mos-
BOJISIET MOJIYYNTh HA MPAKTHKE DJIEKTPOHHBI MHKPOCKOIN, B 100 pas Hoasiie,
yeM IIO3BOJIAET MOJYUYUTH CBETOBOH MHKDOCKOIL.

B cOBpeMeHHO}i IIUTOJOTHH IPUMEHSAIOTCA U APYTHe MEeTO/Bl HCCIeOBAHMA.

Memod meuenvix amomoé (memod u30MONHO20 MeYeHus) NPUMEeHAETCH
IpM M3YYeHHH GMOXMMUYECKHUX MPOIECCOB, UAYIUX B KIETKAX. Ilnsa uccreno-
BaHMSA IPEBPAlleHHH KaxKoro-1mbo BellecTBa B HEro BBOJAAT TaK HA3BIBAEMYIO
PafMOAKTHBHYIO METKY, T. €. B ero MOJeKyJe 3aMeHAT OAWH M3 aTOMOB CO-
OTBETCTBYIOU[MM DAAMOAKTUBHBIM M30TONOM. Pa/loakTHBHBIA M30TON CHIHA-
JM3HUPYeT M3JIyUYeHHEeM O CBOEM MEeCTOHAXOMKJEHHMH B KJIETKE, UTO IIO3BOJAET
npoHabIoAaTh IOCIeJOBATE]IbHOCTE ITAIIOB XMMUIECKUX IpeBpaIeHHH JTaHHOI0
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COBPEMEHHBI BUA, SNEKTPOHHbIA
CBETOBOrO MMKPOCKON

MWKPOCKONA -

CBETOBOW
MWKPOCKON
(oAWK 13 nepesix)

Puc. 5. MEKDOCKONIBI — OCHOBHEI® IPHOODEI UTOIOTHYECKMX HCCIe0BAHMI

BEILeCTBa, IPOAO/IKHATEIBHOCTE KOHKPETHBIX [IPOLECCOB II0 BPEMEHH, HX IpH-
YPOYEHHOCTD K PasJMIHBIM KJIETOYHBIM CTPYKTYDaM, 38BHCHMOCTb OT DA3HBIX
YCJIOBHUH H T. X.

Memod dugpgepenyuanvrozo UEeHmMPpUupyzuposanus UCHOAB3VETCH AA
(PaKINOHNPOBAHUA KJIETOK, T. €. PACCIOCHUS UX COAEPKUMOro Ha hpakIuu B
3aBHCHMOCTH OT YAEJBHOT'O BeCa PA3JIMYHBIX OPTAHOMOB W KJIETOUHBIX BKIIIO-
YeHUH. [[71s 3TOro TOHKO M3MebYeHHbIe KIeTKH BPAIAIOT B CIENHAJILHOM all-
napaTte — yJbTpaneHTpudyre. B pesynbrare neHTpudyrupoBaHNsS KOMIOHEHTEI
KJIETOK BBINAJAIOT B OCAaJOK M3 PAaCTBOPA, PACIOJATAfACh B COOTBETCTBHH CO
CBOeH MI0THOCTEI0. Bollee m0THLIE CTPYKTYDPBI OCasIat0TCS npu 6oJlee HUSKUX
CKOPOCTAX OEeHTPU(PYIUPOBAHUSA, & MEHEee IJIOTHBIE — IIPH BEICOKMX CKOPOCTSX.
ITony4yenHble CI0M PABAETAIOT B H3YIAOT OTAEILHO.

B coBpeMeHHOH IUTONOTHH HMCIONB3YETCH METOX mMurxpypeuu (MHUKpO-
XHUPYPruH), MO3BONSAIONIMI HKCIEPUMEHTATOPAM Nepeca)KMBaTh WIH yAAIdaTh
U3 KJIeTKH AAPO, AAPBIIIKH, YaCTH MeMOpaHs! U Ap.
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IIpuMeHeHHE HOBEHIIHX MeTON0B UTOJOIHYECKHX HcCcIeJ0BaHHH IIOATBED-
IAJI0 OXHO W3 IOJOKEeHHI KJIeTOYHOM TeOPHH: KJIeTKH PA3JIMYHBIX OPTaHU3MOB
MMEOT MPHHIHIHAIBHOE CX0ACTBO B CTPOEHHH CBOMX CTPYKTYP.

Bonpocskl u 3apaHus

CornacHbl i Bbl C YTBEPXKAEHWUEM, YTO BHE KNETKW XU3HWU HET?

Movemy knetka npencrasnset coboii CTPYKTYPHO-QYHKUMOHANBHYIO eANHWLY XKUBbIX
opraHuamoB?

Y70 uayuaet Hayka uutonorus? Kakue metolbl MCCNenoBaHs NPUMEHSIOTCA B UWTO-
norum?

KakoBbl COBPEMEHHBIE MONOXEHUS KNETOYHON Teopun? B Yem 3aknioyaeTcsi 3Ha4eHne
KNETO4YHOW Teopun?

. Kakoe 3aHauyeHue MOryT UMeTb UCCNeaoBaHus B 06NacTv LUTONOrMK ANt MeAULMHbI
1 Cenbckoro xo3sicTea?

.

a s~ O N=

§ 7. CTpoeHue KJIeTOK 3yKapuorT:
NOBEepPXHOCTHbLIW annapart

by
)2 Kakue OCHOBHbLIE KOMMOHEHTbI BXOAAT B COCTaB KNeTkn?

dykapuorsl. Ha oCHOBe KIIETOYHOIO CTPOEHHSA KHBBLIE OPraHU3MBI MO~
pasfeNsoT HA 3YKADPHOTHI W IPOKapuoThl. IIpoxapuoms. — OXZHOKJIETOYHLIE
OpraHU3MEI, KOTOphle He uMeioT odopmienHoro aapa. (Iloxpobro o HUX Oy-
ner pacckasaso B § 11.) K ayxapuomanm (oT rped. éu — NOJHOCTBIO, XOPOIIO;
karyon — gApo) OTHOCAT OPraHWU3MEI, KJIeTKH KOTOPBIX COep:KaT 4eTKO odop-
MJICHHBIE Spa, HMewlHe cobcTBeHHYI0 000109Ky. B cucTreMaTHKe 3yKapHOTH
BBLIZIEJIAIOT B OT[EJbHOE HA[LAPCTBO, BKJIOUAOIlee TPHU LapcTBa: KUBOTHBIX,
pacTeHHil, TpHOOB.

CorjiacHO COBDEMEHHBIM IIPeACTABICHUAM IIUTOJIOTHH, KJIETKH 3YKapuoT
COCTOAT M3 TPeX OCHOBHBIX YACTel: MOBEPXHOCTHOTO allllapaTa, IUTOIIasMbl
¥ AjepHOro anmapara. HecMoTpsA Ha HEKOTOPEIE OTIHYHTEIbHBIE OCOOEHHOCTH
CTPOEHMHA KHBHIX KJIETOK, OOIIMil IJIaH UX OpraHM3auuy efuHbH (puc. 6).

PaccMorpuM GoJiee JeTANBHO CTPOEHYE KIETKH (pHc. 7), H3y4eHHOe ¢ II0MO-
OB 2JIEKTPOHHOTO MHKPOCKOIIA.

IloBepXHOCTHBIN ammapar KJaeTKH. I[0BepXHOCTHBIA anmapar KJIeTKH —
CTPYKTYPHO U QYHKIIMOHAIBHO efuHOe ob6pasopanue. OH COCTOMT M3 IIUTOILIAS-
MaTHuecKoi mMeMOpaHbl, HaqMeMOGpaHHOTO ¥ MOAMeMOPAHHOTO KOMILIEKCOB.

Iumonaasmamuyeckas memOparna — YHUBEDCAIbHBIN KOMIIOHEHT BCEX KJe-
oK. IToj 21eKTPOHHBIM MAKPOCKOTIOM OHA MUMeeT BHJL TPeXCIOHHOM CTPYKTYPEL.
MemOpaHa COCTOMT W3 ABOHHOTO cjaosA (0MCIO0A) MMIONIOB; B HErO MOTPYYKEeHBI
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MOJIEKYJIbI GEJIKOB, JJI8 KOTOPBIX XapaKTepHO MO3aWdHOoe pacmpeznesnesue. He-
KOTOpEle MeMOpaHHEIe GeIKH HeIPOYHO CBA3AHEBI C MOBEPXHOCTHIO MeMGpPAHbI
U OOBIYHO HAXONATCA BHE JIMOUAHOTO 6ucaod. Jpyrue Geskd nubo 4aCTHIHO
TOTPyKeHBl B JIMIHAHBIA OHCI0#, 160 IPOHU3BIBAIOT €ro HACKBO3b (puc. 8).

BasxHOe cBoiicTBO MeMOpaH — TeKydYecTh. DTO HIOABHIKHAS CTPYKTYypa:
GosbIIas YacTh COCTABIAAIIINX ee MOJEKYJ GeJIKOB crocobHa nepeMeniaTbesa B
aunugHOM Oucioe nofo6HO alicbepraM B IUNHUIHOM «03epe», HHOTAA cB0OOHO,
a MHOrJa Kak Obl Ha NPUBA3H, W TAKUM 06pPA30M BBHIIOJHATH CBOM (DYHKI[HH.

CxeMa CTpOoeHUs PACTUTEbHbIX KNeToK

KnetoyHas
CTeHka
Mopsl

flnpo

Lintonnaama

XnoponnacTsi
Bakyonb

HapyxHas
LMToNnasMari-
yeckas
Mem6paHa

LuTonnazma

finpo

MukpodoTorpadpusa

Puec. 6. O6muii nmias CTPOEHUS PACTUTENBHBIX H KHBOTHBIX KJIETOK
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LepoxoBaTtas UuTtonnaama
sHAonnasmaTUyYecKas Euuguu:osﬂuﬁ
uerns y3bipe

UeHTpuonu
Jinzocoma
Komnnekc
Fonbpxun
flapo
PuGocoms
Anepuasa
obonouka
AapbiluKo
Inapkas
MuTtoxoHapum 3HponnaamarTnyeckasn
Uuronnaamartnyeckan memGpaHa ceTb

Puc. 7. CTrpoeHHe XHBOTHOH KJIETKH (IO JaHHBIM 3JIEKTPOHHO-MHUKPOCKOIIHYeCKHX
HCCIeq0BaHMI)
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CTpoexne nnasMaTH4eckoi MemGpaHbl HaTpueso-kanuessiit Hacoc

Puc. 8. Cxema cTpoeHHA B (QYHKIMM IMUTOMIA3MATHIECKON MeMGpaHE

Mewmbpannbie 6enku cocTaBaAioT 6osee 50 % macchl MeMOpaHEI U yAEDPKHBA-
IOTCA B JIMNHJHOM 0MC/I0€ Ha OCHOBE B3AHMOJEHCTBHN ¢ MOJIEKYJIAMH JIHIH/IOB.
MemOpanHabie 6eJIKM HTPaIOT PA3IUMYHYIO0 GHOIOTHIECKYIO POJIb: TPAHCIOPTHYIO,
depMeHTATHBHYIO, CTPYKTYPHYIO.

MemM0OpaHbl KJIETOK BBIAEJAIOT BEINECTBO, CAyXKAalnee JONOJHHTEIbHOI 3a-
LIUTOM V1A KJIeTKH. 3TO BEIleCTBO YYacTBYeT B 06pa30BaHMM HaAMeMOpPaHHOTO
KOMILJIEKCA.

Hadmembparnsiii komniexc pacloJioKeH MOBEPX IUTOINIA3MATHYECKOIN
MemOpaHbl. B KieTkax pasHOOOpasHBIX OPraHWU3MOB 3TA CTPYKTypa HMeeT
pasHoe CTPOeHHe H Pa3NHYHBIA XMMHYECKHH cocTaB. HagMeMOpaHHEIN KOMII-
JIeKC MPeJCTARJIeH Ie/II0I03H0H KIEeTOYHON CTEHKOH B PACTUTE/LHEIX KJIETKaX,
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XMTHHOBOH CTEHKON — B KJeTKax rpuboB, MNIAKOKAIHKCOM — B YXMBOTHOH
gnerke. I'mukokanukce obpasoBaH MeMOpDaHHBIMH OelIKaMu, COEJMHEHHBIMH C
yIJIeBofaMu, HOJUMEepHEIe IEeNH KOTOPBIX BHICTYIAIT 3a Ipefenbl MeMOpaHBI.
Ecau MIHMKOKAJIMKC — COCTABHASA YacTh MeMOpPAHBI, TO KJIETOYHAA CTEHKA pac-
THTEJIBHBIX KJIETOK — CAMOCTOATENLHOe 00pa3oBaHue, XOTA U MIPOU3BOJHOE CO-
IEPIKUMOTO CaMOH KJIETKH.

Ocobyw nepudepHYeCKYH YacTh HTONJA3MEl IpeAcTaBadeT coOOH
nodmemOpannsvlic xomnaerxc. OH COREPKUT JIEeMeHTEl YUMOCKerema —
OIIOPHO-COKPATHTEILHOTO anmnapara Ki1eTku. I{uTockeseT Takke OCyIleCTBIAET
BCE THUINBI KJIETOUYHBIX ABHYKEHHH, B TOM 4YHcJie aMeDOoHMAHOEe NepelBHIKeHHe
KJIETOK, (h)OpPMHPOBAHME BHEIPOCTOB KJIETKH (JIOKHOHOXKKH), lepeMellleHHe ee B
IIPOCTPaHCTBE.

@DyHKIMH MOBEPXHOCTHOro ammaparta. IloBepXHOCTHBIM annapaTr KJIeTKH
BEINIOJIHSAET MHOTI000pasHbIe (YyHKIMH.

Bo-miepBeIX, OH 0mzpanuiuedem BHYTPEHHIOW cpefy KJIETKH, 4TO 00ycI0B-
JMBaeT OTHOCHUTEJIbHOE IIOCTOAHCTBO ee cocTasa (zomeocmas).

Bo-BTOpPBIX, HOBEPXHOCTHEIN annapar obeclieduBaeT KOHMAKM ¢ OKPYKAI0-
mie# cpemoit. KIeTKM MHOTOKJIETOYHBEIX OPraHU3MOB B3aNMOJeICTBYIOT MeXAY
cobo# ¥ ¢ OKpYysKapIIei ux cpemoi. OKpyKawmei cpeiod 118 KIeTKH MOXXeT
BBICTYIATh, HAIIPHUMeD, TKaHeBasd JXHAKOCThb. KJIeTKa OJHOKJEeTOYHBIX Opra-
HHU3MOB, IpeJCcTaBaAwman coboll 11eJJOCTHLINA OPraHW3M, HCIbITEIBAET BINAHNE
VCIOBHI BHeIIHeH cpejbl, B KOTOPLIX 00UTaeT JaHHEBIHA opraEuaM. Hampuwmep,
o amebnsl 0OBIKHOBEHHOH OKDYIKAOIIed cpefoi ABIAeTCA BOAHAA cpeja, a JAasa
aMeObl TUBEHTEPUIIHON — MOJIOCTh TOJICTOT'O KUIIIeYHWKA YeJIOBEeKAa.

MemOpaHa BBIMIOJHSAET TaKiKe peuyenmopuylo gyurxyut Gmarogapa memo-
PaHHBIM 0eJKaM-pelenTopaM, BOCIPHHUMAIONIMM CHTHAJBl U3 OKpYyKalomei
KJeTKY CpeJbl.

pyras BaxHaa QYHKOIWUA TUTOILIA3MATHIECKON MeMOpaHbI — MPAHCTIOPM-
Haa. Ora GYHKIMA uUMeeT OOJNbINOe 3HAYEHHE IJIA CAMOPEryJdlUy KJEeTKH,
IO IeP)KaHuA IIOCTOAHCTBA €€ cOCTaBa W (PHU3MKO-XMMHUYECKHX CBOMCTB.

PasnmuuaoT naccusHblii TPAHCIOPT, He TPeOYIOMHAI 3aTPAaT 3HEPIUHU KJIETKOM,
W AKMUBHbLLI TPAHCIIOPT, ABIAIOIUNACH 3HEPIOEMKHM IIPOIIECCOM, IIPH KOTOPOM
IepPeHOC MOJIEKYJI OCYIIECTBIAETCA ¢ MOMOIbI0 GEJIKOB-IIEPEHOCYUKOB IIPOTHB
TpajHeHTa KOHIeHTPallHH.

K maccuBHOMYy TpaHcHmopTy oTtHOcATCA Juddysusa u ocmoc. Ilyrem dugdy-
3UU OCYLIECTBJISETCS IIePeHOC Yepe3 MeMOpaHy MeNKHX MOJeKyJ (Hampumep,
MOJIEKYJI KHCJIOPOLa, BOABI, YIJIEKHCJIOTO Tasa).

IIpuMepoM aKTHBHOTO TPAHCIOPTA CAYKHUT HAMPUEBo-KaAIUesbill Hacoc,
brarogapsi KOTOpoMy MOHBI Na™ BRIBOAATCS M3 IIMTOILIA3MbI, 4 MOHEI K* ogHO-
BPEeMeHHO IepeHocATcs B Hee (cM. puc. 8). PYyHKOUH HATPHEBO-KAJIHEBOTrO
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Hacoca BBIMOJHAET 0COObIA GesoK-IepeHOCYHK, IPOHM3BLIBAKINUI MeMGpany.
9roT Hacoc PyHKIHOHUpPYeT Gaarogapa aHeprun AT®. O ero (pU3MOIOIHIECKOM
3HAYEHHH CBHJETEJBLCTBYeT TOT (hakT, 4ro Gonee Tpetu sHeprum ATd, zana-
caeMo# JKHMBOTHOH KJIETKOM, PACXOAYeTCs Ha IepeKauMBaHWe HOHOB HATPHSA M
Kanusa. MexaHusM HaTpHeBO-KAIMEBOT0 Hacoca o0eclieuBaeT roMeocTas KIeTKH,
MOJJePsKNBaET IOCTOAHCTBO ee 00beMa (IIyTeM PeryIsiiiy 0OCMOTHYECKOT0 1aBiie-
HHSA), 9JIEKTPHYECKYIO0 AaKTHBHOCTh B HEPBHBIX U MBIIIEYHBIX KJIeTKaX. BEICOKHe
KOHIEHTPAIIUH HOHOB KaJIus TPebyIoTCcs KIIeTKe A MIPOIeccoB CHHTe3a Oerka,
(hoToCcHHTE3a 1 HEKOTOPHIX JPYIHX JKU3HEHHO Ba)KHBIX IIPOIECCOB.

IMusonuTo3 M daronmuros. B nuromnasMaTnueckoil MeMOpaHe aKTHBHO OCY-
IeCTBJAAIOTCA IPOMIECCHl TPAHCIOPTA BEINECTB BHYTPL KJIETKHM — IIMHOIIUTO3
H (ParommTos, a TakykKe TPAHCIIOPT BEIECTB U3 KIETKMH.

IHunoyumos (OT rpey. pino — OHUTEL U cytos — KJeTKa) NpeAcTaBiasgeT coboit
3axXBaT U MOIVIOMIeHNEe KJIETKOW JKHUJAKOCTH C PACTBOPEHHBIMH HMJIN B3BeIIeHHBIMU
B Hell BemecTrBaMu (cM. puc. 8). OH xapakTepes niasa amed U amMeb0mOmOBHBEIX
KJIeTOK (HampHMep, JeHKOLMTOB), KJIETOK IIeYeHH, HEKOTOPEIX KJIETOK I0YeK,
obecrieYMBAIOINNX BOMHO-COJIEBOM 00MeH KJETOK pacTeHuil. [IMHOIMTO3HEIE
Iy3LIPBKH JOCTABIAIT KAIlJIH MKHIKOCTH K BAKYOJIAM — MeMOpPaHHBIM OPraHo-
HJaM, KOTOPBIe IPeJCTABIAAIT co00i pe3epByaphl BOJbI 1 PACTBOPEHHLIX B HEH
coenuHeHUH. B pacTuTensHOM KiaeTke Bakyoud 3aHEuMaior 10 90 % ee obnema.
JKHUBOTHEIE KJIETKH MOryT UMeTh BDeMEHHEIE BAKYOJIH, 3aHUMAaKIHe He foJee
5 % ux obwema.

Pazoyumos (or rped. fhagos — mo:kupaTh u cytos — KJIeTKa) — 3To 3axXBaT
U TIOTJIOIEeHHWEe KJIeTKOM IUIOTHBIX, OOBIYHO KPYIHBIX, dacTHI. lloriomnjeHue
COMPOBOMaeTcsi 00pa3oBaHNEM BHINAYWBAHUH ITUTOILIA3MEI — (hAroIMTAPHOTO
Oy3bIPbKA, OXBATHEIBAKIIEr0 YACTHIB! (CM. puc. 8). ¥ mpoCcTeHNINX M HUSIIHAX
06eCcmo3BOHOYHBIX (ATOMUTO3 CBA3AH C BHYTPUKJIETOUHBIM THIEBAPEHHEM.
B oprarmame desnoBeka K (aronurosy croco0HE HEKOTODPBIE BHIBI JIEAKOIIUTOB.

fAsnenne aronurosa soepssie (1882) onucan pycckuit yuensrii M. M. Meu-
HHKOB.

HenepeBapeHHEIe BemmecTBa (Y MHOTHX OJHOKJIETOYHEIX ), BPeIHEIE IPOAVK-
TEI pacnaja ¥ OPOAYKTHI COOCTBEHHOTO CHMHTe3a KJIEeTKH ((hepMeHThI, TOPMOHEI
¥ [p.) YAANAI0TCA Yepes IATOIIA3MATHUECKYI0 MeMOpaHy myTeM 00pasoBaHUSA
Ny3LIPBKOB M WX BBEIBEJEHUSA BO BHEKJIETOYHOE IPOCTPAHCTEO.

Bonpocbkl u 3agaHusa

1. Kakwe OCHOBHblE HAaCTU MOXHO BbIAENUTL B KNETKE?

2. Yto npeacrtaenset coboi NOBEPXHOCTHLIA annapart KNeTku?

3. Kakwe CTpyKTypbl MOTYT BXOOWTb B COCTaB HaaMeMbpaHHOro KoMraekca B KneTkax pac-
TEHWIA, XXMBOTHLIX, rprnbos?

4. Hapwucylite cxemMy CTPOEHWA LUTONNa3MaTuyeckon membpaHsl.
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5. Kakue KneTo4Hble NpOoLEeCCh OCYLecTBNA0TCA Gnaroaaps nogmemMGpaHHoMy KOMm-
niaekcy?

6. Kakue dyHKUMM BLINOHAET NOBEPXHOCTHbINA annapar KneTkn?

7. B uyeM npossnsercsa TpaHcrnopTHasa QyHKUWS LMTONNa3Marn4eckom MemOpaHbI?

§ 8. Uutonnasma: CUHTETUYECKUi annapar
M annapaT BHYTPUKJIETOYHOro NnepeBapmBaHus

s ) YTo npeacTasnseT coboli COAepPXMMOE XMBOA KNeTKN?
)

BaskHeiinmil KOMIIOHEHT KJIeTKH — nuronaasma. OHa oTHeneHa OT BHeIIHeH
cpejibl MUTOIIa3MaTHYecKoil MeMOpaHOH U NIPeACTaBIeHAa KJIeTOYHbBIM MATPHK -
COM M TIOTPY’K€HHBIMH B HETO OPraHOMJaMH U BKJIIOYEHHAMH.

Kaemounbiii mampurc npepcraBigeT coboil BHYTPEHHIOK cpefly KJIeTKH 1
gaHumMaeT 10 55 % or ee obbema. KieTouHblil MaTpHUKC — [OOJAyIpO3pavHas
HONYBASKAA KHUAKOCTh, COAEPIKALIAs PA3TIHYHBIe OeKu, IOMHCAXAPHABI, HY-
KJEeWHOBBEIE KHCJIOTHI, a TAKIKe PA3JINYHBEIE HMOHEI.

Opzarnoudsbl — 3TO IOCTOAHHO MIPHCYTCTBYIOIIHE B KJIETKe CTPYKTYPEI, Cenua-
JIM3UpPOBAHHBLIE HA BHINOJHEHWHU onpefeneHHbIX QyHKnui. K xraccnpuranum
OpraHOUIOB B HAYKe IPUMEHAT PadHble KpUTepHHU. TpajiuiiHOHHO OPraHOH/IbI
KJIETKY PACCMATPHUBAIKCH U KIacCH(pUIHPOBAIKCE 110 IPU3HAKY HX CTPOCHHH,
B COOTBETCTBUH C UeM TOApasjelnsiuchk Ha MeMOpaHHEIe U HeMeMOpaHHEIE.

B coBpeMeHHOI IHTOJIOTHIECKOH JUTEpaType NPUHATA KIACCH(PUKALINA opra-
HOM/IOB II0 MX YYACTHIO B IPOLECCAX KUSHENEeATEeIBHOCTH KIeTKH. B cBsA3H ¢ aTuM
pasIMYaloT CHHTETHYEeCKHH H 9HePreTHYeCKM annapaTsl, annapaT BHyTPUKIe:
TOYHOTO IIePEBAPHBAHHUS ¥ ONOPHO-COKPATHTEIbHBIN annapar KieTkn. Kaasbrii
(PYHKOIHMOHAMBHBINA ANIapaTr IpeicTaBlIeH B3aUMOCBA3AHHBIMHU OPraHOMAAaMH,
ofecmeurBAIOIMMHI IO KOHTPOIEM fApa BaxkHeHIIHe QYHKIWH KJIeTKH.

CHHTeTHYEeCKHH alIapar KJeTKH BKJII0UYaeT OPraHOMILI, YIaCTBYIOLIHE B
CHHTe3e PasJMYHBIX BEIIeCTB, KOTOPbIE B JajbHEHIIeM HCHONb3YIOTCH CaMOM
KJIeTKON MJIM BBIAEIAIOTCA el0 BO BHEKJIETOYHOe IpocTpaHcTBO. K cmHTeTH-
YeCcKOMY ANMapaTy KJEeTKH OTHOCAT pHOOCOMBI, 9HIOIIA3MATHYECKYIO CeTh
(BIIC) u xommexc Tonpmxu (puc. 9). B pacTUTeNBHEIX KJIETKaX B 3Ty I'PYINY
OPTraHOKIOB NIONAAAIOT 3eJIeHbIe ILIACTUIL — XJOPONJAACMbL, IOCKOJIBKY B HUX
OCYIIeCTBAAITCA mpomecchl gorocuHTe3a. CHHTeTHYECKHH anmnapar KJeTKH
CTPYKTYPHO M (DYHKIMOHAJILHO CBfA3aH C IOBEPXHOCTHLIM ANNAPATOM KJETKH
IMocpeficCTBOM IIPOIECCOB TUMHONUTO3a M (harouTosa.

PubGocombl — MeJKHe ILIOTHBIe HeMeMOpaHHbBIE OPraHOHMALI, obecrmedmnBa-
jomue cuHTe3 Genka. CHHTETHUYECKH AKTHBHAA KJETKA COJEDKHT HECKOIBKO
Muanuonos pubocom. Kamgas pmbocoMa COCTOMT M3 IBYX ACHMMETPHUYHBIX
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PUBOCOMBbI
Mogens MukpogoTorpadum " Cxema cTpoeHus (pparmMeHTs!)

CTPpOeHURA

KOMNNEKC I'Oﬂbngh MukpodoTarpadum

pasHoe yBenuyeHue)

W

Cxema
CTPOSHUA

JIN30COMA — opraHova BHYTPUKNETOMHOr o
nepesapmBaHna

Puc. 9. CuaTeTHYECKHIT annapaT KJeTKH U JH30COMa
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cyObequEUT, — MaJIoil U 6OIBIION. ITo hopme manas cyOLeAHHUIA HAIIOMIHAET
renedonHyw0 TPyOKy, 6oabmas — KOBII (cM. puc. 9).

Cy6perBEUIEl 00pa3oBaHbl PUOOCOMATBHBIMU PHEK (p-PHK) u ocobeimu
Genxamu. PEOOCOMEI MOTYT BCTpeYaThCA B IUTOILIA3ME MOONHOUKE HIH TPyIl
AMH, B BUAE NOAUPUGOCOM (MIA NOLUCOM).

Dudonnazmamuyeckas cems (III1C) — opranouf, obecreunBalOIUN CHHTE3
yIJIeBOJIOB, JHUIH/A0B, 0eJIKOB K MX IepeMelleHne BHyTpH raetku., JIIC nmeet
MeMOpaHHOe CTPOEHHEe M COCTOMT M3 CHCTeMBI YIJIOIIEeHHBIX, yINIHHEHHBIX,
Tpy6UATHIX M Iy3bIPEOOPA3HBIX ITIEMEHTOB (cm. puc. 9). Hassanue 9IIC obye-
JIOBJIEHO CBf3bI0 BCEX ITHX BIEMEHTOB APYT C APYroM, o0pasyioIux B IHTO-
n1asMe HeIpepBLIBHYIO ceTh. PasnmuaioT ABe PASHOBHAHOCTH 3IIC: znadkyw A
wepoxosamyio (2panyLapryo).

Ha mosepxHoctax rpanyasproit JIIC pacmonaraiorcs pubOCOMEBEI M IIOJIH-
puboCcoMEI, 9TO HNPHAAET HM mepoxosarelii Buj. Ha pubocomax IIIC ocyime-
cTBIsAeTCA cuHTe3 Oenka. OOMUpHbIE 30HL IPaHyIApPHAA SHAOIIASMATHIECKAA
ceTh 3aHIMAET B KJIETKAX IeueHu, IOJKe Ty 0THOM #ele3bl, B KOTOPBIX HHTEH"
CUBHO T cHHTe3 OesKa.

Ha moBepxHOCTH TPYOOUeK, KAHAJIBIEB, [IUCTEPH U Ny3bIPLKOB raaakoi DIIC
prOOCOMBI OTCYTCTBYIOT. PYHKIUI rnagkoit IIIC saxma0UalOTCA B CHHTE3€ H
[epeMeIe Uy JTUIHALO0B, IIAKOTeHa, X0JeCTePUHA, B HAKOIJIEHNH HOHOB Ca".
BoOMbIIMHCTBO BEIECTB, KOTOPbIe CHHTE3HPYIOTCS M HAKAIIMBAIOTCA B II0JIO-
crsax DIIC, TPAaHCHOPTHPYIOTCA B CTPYKTYPBI KOMILIEKCA TonpMKu UIA IPyTHe
YUACTKHM KJETKH, 4 3aTeM MOTYT BBIBOJIMTBHCA U3 Hee.

Komnanekxe Ionpdxcu — IpPYroil 0prason] CHHTETHIECKOro annapara KJIeTKH.
(HaszBaH 110 MMeHHM MTAJIBAHCKOTO YYEHOTO Kamuano Ionpaxu, OTKPBIBIIETO
B 1898 r. 1aEHBI OPraHouA.) ITO CIOHHO OpraHM30BAHHBINH MeMOpaHHBIH am-
napar, 06pa30BaHHBIN TPeMA OCHOBHBIMHU dJIEeMEHTaMMU: CTONKOM YILJIOIIEeHHBIX
MEemIOuKOB (IMCTEPH), My3bIPEKAMH U BAKYOJIAMH (cm. puc. 9). HoBble ucTep-
Hbl IOCTOSHHO CHHTE3HPVIOTCH, OTIIOYKOBBIBAACH OT AIIC, n nepemMenialoTecs
K CTPYKTypaM KoMIuIekca ['oabiKu.

OcHoBHBIE QYHKIUE KoMnaekca [onbmxa — mMoauduKanuga, HaKoIlJIeHHe,
COPTHPOBKA IPOAYKTOB CHHTE3a U pacnaja BemecTs. VnaxoBaHHBIE B MeMOpaH-
HbIe TY3BIPbKH, 9TH BellleCTBa IOCTYNAIOT M3 KOMILIeKCa Toabm KK B IUTOILIAS-
My — OJHW BLIBOJAATCH M3 KJIETKH, APYrHe HCII0JIb3YIOTCH caMoOil KJIeTKOI.

AnmapaTt BHyTPHKJIETOYHOTO IlepeBapHBaHM A AnnmapaTt BHYTPHKJIETOYHOTO
mepeBapHBaHKSA IPEJICTABJsAET cO00il cUCTEMY MeMOpaHHBIX TY3BIPBKOB — JU-
30c0oM ¥ nuujesapumenvhblx saxyoneil. Ux cojepxumoe obecrieynBaeT PACIIEI-
JIeHHe CIOKHBIX OPrAaHMYeCKUX cOeJUHEeHUI Ha Gojiee IPOCTHIE BEIeCTBA.

JIuzocombl 06pa3yioTCcsl BCIEACTBHME OTPLIBA MY3BIPBKOB OT CTPYKTYP KOM-
mrekca Donpmxu. X cTpyKTypa B GopMa MOTYyT CYIIeCTBEHHO H3MEHATHCH B
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SABHCHMOCTH OT XapaKTepa IepeBapHBaeMOTo MaTepHasia. B ImsocoMax HAXO-
AATCA (PePMEHTHI, PACIIEIUIAIONIHE OPraHUYeCKHe BelrecTBa. YMCI0 TH30cOM
SABHCHT OT MHTEHCHBHOCTH IPOLECCOB JKU3HEEATENIbHOCTH KJITKH U ee bu-
SHOJIOTHYIECKOr0 COCTOSHHA. B MH30cOMaX KHBOTHBIX KJIETOK paclIenIAoTCa
YacTHIEL, IONABIINe Ty/a MyTeM (aronuTo3a WK IHHONUTO3a. B KieTkax BCex
OPraHM3MOB, OCOGEHHO B YCJIOBHAX TOJIOJAHHA, C IOMOIIBI0 JIM30COM OCYyIIle-
CTBJIAETCA caMOIlepeBapHBaHMe COOCTBEHHBIX KOMIIOHEHTOB KJIETKH.

B pacTHTeNBHBIX KJIETKAX JIM30COMEI HIPalT BaKHYIO DOJb B IepeBapH-
BaHUM NPYTUX OPraHOMAOB NpH 00pPa3OBaHHMH MPOGKOBON TKAHH u JPEBECHHEI.
VY KHBOTHBIX JIM30COMBI VHacTBYIOT B NPOIleCCe MHAMBHAYANBLHOTO Pa3BUTHH
OpraHu3MOB, paspymas BPeMeHHbIe OPraHbl SMODHOHOB M JIHIUHOK.

IInmeBapuTensHBIe BAKYOJIH HIPAOT 0cOGO BaXKHYIO DOJIb B KU3HU OIHO-
KJIeTOYHBIX XHBOTHBIX.

Kpome mocToAsHHEIX KIETOYHBIX CTPYKTYDP, C KOTOPEIMH BBI TOJLKO UTO IO-
SHAKOMHJIMCE, B LMTOIJIA3Me €CTh U BPEMEHHBIe KOMIOHEHTLl — BKLIOYeHUA,
00pa3oBaHHbIE B PE3yJIbTaTe HAKOILIEHHA KISTKOM IPOAYKTOB 00MEHA BeIecTs.
K Hum orHOCATCA: Kammm skupa, TPaHyJIBI TIMKOI€HA, 3ePHA KPaXMaja, Kpu-
CTAJLIbl HEOPTaHMYECKHX HJIM OPraHUYecKHX coJell. BKIoOueHms MOTYT OBITH
IIpe/iCTABIIeHE! (DEPMEHTAMM HJIM FOPMOHAMH (B KJETKAX KeTe3HCThIX TKaHeit),
a MOryT OBITb M BPeJHLIMH IPOAYKTAMH 06GMEHA BeIeCTB, MOJJIeKALUMHU yaa-
JIEHHUIO U3 KJEeTKH.

Bonpocel u 3apanus

1. Kakwe cTpykTypbl 06pasyior UMTONNA3My KNeTku?

2. Kakwve opraHomabl BXOAST B COCTaE CUHTETMYECKOro annapara KneTku?

3. BXx0Ae MHAVBUAYaANLHOro paseunTus Y FONOBACTWKOB NAMYLUKW PA3pyLLIAOTCS Take BpeMeH-
Hble Opraubl, Kak xabpbl 1 xBoCT. Kakne opraHomas! kneTtku Y4acTBYIOT B 3TOM npouecce?

4. CooTHecuTte Ha3BaHus OpraHouaos ¢ ux QyHKUMAMU;

pruBocombl BHYTPUKNIETOYHOE NepesapuBaHie BeLecTs:
KomMnnekc Monbaxm B6uocuHTes 6enkos;

rnagkas 3MNC YNAKOBKa W TDAHCMNOPT CUHTE3MPOBAHHLIX BELLECTE;
NN30COMbI CWHTE3 YyrNesoaoB M NNNUAO0B.

§ 9. UuTtonnasma: sHepreTuyeckmii
M ONOPHO-COKPaTUTEeNbHbIW annaparbl

3 4
).) Kakue opraHompabl yuacteyioT 8 npoueccax obecnedeHns kKnetku aHepruei?

JHEPreTHYECKHI aNNapaT KIeTKH IIpe/ICTaBIEH MUTOXOHAPHAMHE U ILJIACTH-
AaMu. ITH OPraHOHBI 00ECIeYHNBAIOT KJIeTKY 9Heprueii, KoTopas BhIgeJdsercs
[P OKHCIUTENBHBIX IPOIECCaxX M 3alIacaeTcA B BUE MaKpOSPIHYeCKHUX CBA3EH
Moserkya ATD,
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Mumoxondpuu — MeJKHe Tejibla (MX pasMepbl COCTABIAIOT 0,2—2,0 MEM
B mupuHy ¥ 2—10 MKM B JIIHHY), UMeOIIHe IIHUITAYECKYIO, chepryecKyIo,
DAJOYKOBUAHYIO U Apyrue (opMel (pHc. 10). FIx uymciIo B KJIETKaX BapbHPYeT
B IIMPOKUX Npefeiax — OT HECKOJBKMX [eCATKOB 0 THICATH M oosiee. Ha-
npuMep, B KJIeTKAX Me4YeHH THCIO MHUTOXOHAPHH COCTABJIAET OKOJIO 800. 9ro
obbAcCHAeTeH AKTUBHEIM OYHKONOHUPOBaHWEM JaHHOrO OpraHa.

ITon CBETOBHIM MHKDOCKOIOM MHTOXOHIDHUH MMEIOT B/ MEJKHX 3€peH U
HETei, 4To ¥ 00YCIOBIIO UX HasBanue (OT rped. mitos — HUTE, chondros — 3ep-
H0). METOXOHPHH MMEIOT HADYKHYIO U BHYTPEHHIOIO MemOpaHBI, pas3/ieJieHHbIe
MesKMeMOpPaHHBIM IPOCTPAHCTBOM. BHYTPH MUTOXOHJPHH HAXOUTCH mampuxc,
OH mpejcTaBjAeT co00i OXHOPOAHOE MEJIKO3epHHUCTOE BEIeCcTBO YMepPeHHOMH
ILTOTHOCTY W 3AIIOJHSAET BCIO MOJOCTh MUTOXOHAPHH. BHYTPEL MaTpHKCA obpa-
IeHbl CKJIAJKU BHYTPeHHel MeMOpaHbl — KPUCMbL.

Hapyskxnas MeMOpaHa MHTOXOHADHil obmanaer BBICOKOM MPOHHUIAEMOCTHIO
LA MOJIEKYJI B COAEPIKHUT OOMbIIOe KOJUUECTBO TPAHCIOPTHRIX oenkoB. BayT-
peHHas MeMOpaHa XapaKTepu3yercs HU3KOI IPOHUIIAEMOCTBIO (Hae A
MeJKWX MOHOB), B Heil pacmo/ioMKeHbl TPaHCOOPTHBIE Genkn, Hanpumep ATd-
cuHTeTasa, Koropad Karamusupyer cuaTed ATD.

B cocTaB MATPHUKCA BXOAAT (pepMeHTH! (MX HECKOIBbKO coTeH), coOCTBeHHBIE
puboCOMBEI (MUTOXOHIPHAIbLHEIE) H ITHEK. Kax yxe ObLIO OTMEYeHO, JITHE mu-
TOXOHAPHMIl, B oTauume oT Agepuoit [THK, nMeeT KOJbLEBYIO ¢opmy. B cBasu ¢
TEM YTO Y MEUTOXOH/PHI HMEITCA COOCTBeHHbIE ITHK u pu6ocoMBbl, 3TH OPraH0-
MBI OTIMYAIOTCA OTHOCHTENBHOM CaMOCTOATeNBHOCTHIO, I, TOUHEe CKa3aTh,
[IOJIyaBTOHOMHOCTBIO, HO B TO K€ BpeMs# 4YacThb HacJeACTBEHHON HH(MOpMAIUU
o muroxoHapuax comepxurca B JJHK sxpa xineTxn. JKuBYyT MUTOXOHIDPHUU
geponaro (oxomao 10 cyToK), OHM paspyllaloTCA ¢ y4aCTHEM JHU30COM. Paspy-
[MIeHHbIE MATOXOHIPHH 3aMEeHAIOTCS HOBBIMH, KOTOPBIE 00pasyioTcs JeleHreM
MAaTepHHCKHX MHTOXOH/PHMA.

ITnacmudp. HAXOLATCS B IUTOIIA3ME TOJBKO PACTUTENBHBIX KJETOK. Pags-
JMYAIOT 3eJeHble IIACTHAB — XJOPONIACMbL, KPacHbIe, KelThle ¥ OpaHKe-
BEIe — Xpomonaacmb. 1 GeciiBeTHBIE — neiikonaacmut. IlnacTugel cCIOCOOHEI
K B3aMMHOMY IIpeBpamernio. CBeT — OfMH 13 PaKTOPOB, PETyJIMPYIOMIUX B3ANMO-
npespamenue miactuz. Hampumep, JeHKONJIACThL HA CBETY npeofpasyioTcd B
XJIOpOILIacThl. B MefikomiacTax OTKIaABIBAIOTCA 3aNlaCHBIe TUTATEIbHbIE BEIIe
CTBa, TJIABHBIM 00pa3soM KpaxMaJbHbIe 3epHA. XPOMOILIACTEI MOrYT Pa3BUBATECH
M3 XJIOPOILJIACTOB, YTO M IPOMCXOJAUT IPH CO3PEBAHMU ILTOMOB. X poMOILIacThI
[IPUAAIOT JKEJITO-OPAHIKEBYI0 OKPACKY JENeCTKAM IBETKOB M II0AAM.

X10pOILIACTBI — OPraHOUAbLI, B KOTOPBIX IPOMCXOJAT MKUSHEHHO BasKIEIE
TS KJIETKH IIPOIECcCH, B 4aCTHOCTH (oTocHHTes3. PaccMOTpUM HX CTPOCHME 6o-
see mopo6uo (cM. puc. 10). 3Tu OpraHOMIHI, 1og06HO MHETOXOHAPUAM, HMEKT
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OPTAHOWAbI 3HEPTETUYECKOIO AMMNAPATA KJNETKW

MuToxoHapus Cxema cTpoeHus Xnoponnact Cxema cTpoeHus

PWUCTbl — BLIPOCTHI HapyxHas CTtpoma
BHYTPEHHe! MembpaHa
MemOpaHb!

IpaHbl,
obpasoBaHHble
BbipocTammn
BHYTPEHHEH
MemMOGpaHs!

Mukpodotorpadpus
OPrAHOWMAbI ONMOPHO-COKPATUTE/IbHOIO ATIMAPATA KNETKH

KneTouHbiii uenwtp

ol

Puc. 10. dueprernueckuit u OIOPHO-COKPATHTENBHEIN anmaparsl KJIeTKH
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aBe MeMOpaHbI — HapY’KHYI0 M BHYTPEHHIOI, KOTODBEIE Das/leIeHBI MeKMeM-
6panHBIM mpocTpaHcTBoM. Hapy:kHasa MeMOpaHa riajikas, BHyTPEHHAHA nMeeT
CKJIauaToe CTpoeHue, 61arosapa yemy o0pasyoTes muaakoudst. CKIagdaToCcTh
¢rocoBCTBYeT TMOBLIMIEHHIO 3M(MEKTUBHOCTH XUMHYECKUX IPOMECCOB, UTO HME-
eT CyI|ecTBeHHOe 3HaueHHWe A obecredeHus cBeTOBOM (hasbl QOTOCHHTE3A.
B memOpaHBI BCTPOEH IMHATMEHT — XJIOPO(MMILI, ylaBIuBaOImuil cser, U dep-
MeHTBI, cuaTesupyoiiue ATD.

BHYTpeHHee COAePIKUMOe ILIACTH/ — CIMPOMA COAEPHAHUT, KAK Uy MUTOXOH-
apwuit, coberserHsie pubocomsl, JTHE u pasHoo6pasHble GepmenTsl. [LnacTHabI,
TaK e KaK ¥ MUTOXOHIPHH, MOJYABTOHOMHEIL.

B xJyopoILIacTax OCYINeCTBIAIOTCA CHHTE3 yriIeBOJOB, AT® u O6uocuHTE3
GelKa, MO3TOMY MX MOMKHO OTHECTH H K CUHTETHYECKOMY, U K SHEPreTHUecKoMy
ammapaTaM KJIeTKH.

OnopHO-COKPATHTEIbHBINH anmapar KJIeTKH BRIIOYaeT MHKPOTPYOOYKH H
MUKPO(UIAMEHTEI. OTH CTPYKTYPEI BXOAAT B COCTAB BoJiee CIOKHBIX OPraHOM/IOB:
pECHHYEK, JKIYTHUKOB, KJIETOYHOTO IeHTDA, JOXHOHOMKEK — M B COCTaB non-
MeMOpaHHBIX 006pasoBaHMil KJIETKH (CM. PHC. 10). Orn obecrieynBaIOT IPOCTPAH-
CTBEHHYIO OPTaHM3ANMIO IUTOILIASMEI, ABHKEHHE, COKPAIlleHre KJIeTOK 1 JD.
C yuacTHeM OIIOPHO-COKPATHTEILHOTO alnapaTa IMPOUCXOAHUT ABUAKEHNE IIUTOTI-
na3Mbl, (PAromMuTO3, COKPAIleH e MBI, ABMXKeHHe ClepMaTo30Ma0B U T. .

Muxpompy6ouKu TIPEACTABIAIT coboii moJsible THIMHAPAYecKue o0pasoBa-
HUA AJMHON 0 HECKOJBKUX MHKpPOMeTpoB. OHM y9acTBYIOT B HOAACPIKAHHH
(bopMBI KJETKH, 00ecrednBaioT BHYTPHKJIETOUHBIH TPaHCHOPT, ABHXKEeHNE
pecHHYEK, 06pasyioT OCHOBY IMEHTDPHOJEHl KJIeTOUHOrO IEHTPa M PeCHUUEK.
MugpoTpy6ouKu ofecnedMBaiOT JBHMEHHE XPOMOCOM B MHTO3€, MOCKOILKY
hopMuUDYIOT 8epemeHo deleHus.

Kiemoyunblii uenmp BCTPedaeTcsl B KJIeTKaX jKHBOTHBIX W HU3IIMX pacTeHHH.
Dto opraHomza HeMeMOpaHHOro crpoeEHsA. OH COCTOMT K3 ABYX IIOJBIX IIHMJIMH-
IPUYECKUX CTPYKTYP — YeHmpuoJjieil, KOTOpble COCTOAT M3 MUKpOTPpyOOUer
U pacmoiaraloTcs BOIMSH APYT APYra BO B3AHMHO-IEPIEHAHNKYISPHBIX TIJIO-
cKocTAX. KIeTouHBIH IeHTp NPUHUMAET ydYacTHe B JeJIeHHH KJIeTKH. Knerkn
BHICIINX PACTEHHI JIMINEHB! IEHTPHOIEH.

Mukpoguramernmyl IPEACTABIAIOT co00i TOHKHE GelKOBBEIE HHUTH, JeKa-
mue B IUATOIJIa3Me IMOOJMHOYKE HJIH NyYKaMH. Onu obecredwBaOT B KJETKE
BaXKHBIe (QYHKIHUH: COKPATHMOCTD MbIIIEYHbBIX KJIETOK, porecchl (paronuTo3a
1 MWHOIATO3a, HepeMelleHrHe BHYTPH IHTOIJIa3Mbl OPTaHON0B, oOpasoBaHMe
MHKPOBOPCHHOK.

Wrak, nuTONIasMa KJIETKH — CIIOMKHAs CUCTeMa, COCTOAMNAA U3 KJeToH
HOTO MATPHMKCA, OPraHOW/OB U BKJOUeHUil. Bee a/ieMeHThl IUTOILIASMEL TECHO
B3aMMOCBA3AHEI MEXKIY c000il 1 00ecIednBalOT CTPYKTYPHO-QYHKIMOHATIBHOE
eIMHCTBO KJIETKH.



46
PA3JEN |. YPOBHU OPTAHU3ALMM XHUBbIX CUCTEM

Bonpocel 1 3apaHus

1. CpaBHute cTpoeHue MWTOXOHOPWIA U NnacTua.

2. Kakoe 3HaYeHue vMeeT Hanuyme B MWTOXOHAPUAX W NnacTnaax coBCTBEHHbIX puBocom
n AHK?

3. C uyem cBazaHbl B3aMMOnpeBpalleHnsa NNacTua B KNeTkax pacTeHuin?

4. TpuBeauTe NPUMEpbI, NOKA3LIBAIOLLMNE B3AUMOCES3b OpraHouaoB B KNETKE.

5. CooTHecuTe Ha3BaHUs OPraHOMAOR C MX pyHKUMAMM:

MWUTOXOHAPWUK y4acTue B OENEHNU KNETKM;
KNETOYHBIA LEHTP cuHTE3 ATD;

XNIOPOMNNacTbl obecneyeHne CokpaTMMOCTH MbiLLEYHbIX BONOKOH;
MUKPOPUNAMEHTBI doToCcuHTeSs,

§ 10. CrpoeHune knertku: sAepHblA annapar
5)) Y BCEX NK KneTok umeeTcs a0po?

IIpr m3yyeHMH Axpa KiaeTKH Gosee KODPPEKTHO HCIOJL30BaTh ITOHITHE
«A/IePHBIA annapar», HOCKOJBKY Y KJIETOK Gaxrepuit opopmierHoro AApa He
umeeTcd. IMEHHO 0sTOMy GaKTepHH OTHOCAT K NPOKAPHOTAM, HJIH J0SIePHBIM
opraruamMaMm (cm. §11). Opopmiennoe saapo, COCTOsiIllee U3 AMepHOM 060J0u-
KH, ANCPHOTO MATPHKCa ¥ AADHINIKA, €CTh B KJIETKAX BYKapHOT (DACTeHWMI,
JKHUBOTHBIX, rpuboB). OgHAKO Ja)ke y STHX OPraHU3MOB AAPO BBIPAXKEHO He
BO BCE NEPHOZEI KU3HEHHOIO IUKJA KJIETKH, & TOJBKO B IIEPHOL uHTep(dAa3HI.
Bo Bpems jfeneHus KieTkm sxpo paspyIiaeTcsi.

Crpoenue sxeproro ammapara. fnepHeli annapar HeZenArImxcs (uHTED-
(a3HBIX) KIETOK 3YKAPUOTHIECKUX OpPraHu3MOB IPe/CTaBeH 000JI0YKOH Aapa,
ANEPHBIM MAaTPHKCOM (€ro MHOTJa HA3BIBAIOT ANAEDPHEIM COKOM, KapHOJIUM-
®oii), XPOMATHHOM U AAPHIIIKAMH (pHC. 11). OBeI9HO B KIETKE MMEeTcsa OLHO
AApO, MHOTAA JBa (HAIpUMeED, Vv HHDY30pUU-TYDeIbKHE) UIH HECKOMbKO anep
(B MBIIIEYHEIX KJIETKAX MK KIETKAX rpuboB). @opMa AApa PA3IUIHEIX KIETOK
HEOMHAKOBA: MOXKeT ObITh OKDYTJION, OBATBLHOM, 6060BHAHOI!, TaJ0YKOBHUIHOMN
u 1p. Mecro pacmonoxeHus sapa BapbUpyeT B pasHbIX KJeTKax. OHO Moxer
HAXOMUTECA B IEHTPE KJIeTKH MM Ha Iepudepun, KaK, HAIpEMep, B YKHUPOBEIX
KJIeTKaX, KJIeTKaX pacTeHHil.

A depras 06or0YKa OOHADYIKHBAETCH TOIBKO IIOJ 3JIEKTPOHHBIM MHKDOCKO-
noM. OHa COCTOHMT U3 ABYX MeMGpaH — Hapy»XHOH W BHYTpeHHeH. Mem6GpaHs
pas/ieJieHbl MeXxMeMOpaHHEIM NpocTpaHecTBoM. MeskMmeMbparaHOe IPOCTPAHCTBO
SaIlOJIHEHO BEIeCTBOM, CXOAHBIM C cogepxumMbiM DIIC.

Hapyoxcnaa membpana sneproi 060J09KH COCTABIAET eJUHOe TIeJIoe C MeM-
OpaHaMH INEpPOXOBATOH SHIOILIAZMATHYECKOMH CeTH, HA ee INOBEDXHOCTH pac-
HOJIOKeHBI PUOOCOMBI. BHYympenHAs memOpana spepHOH 0GOJIOUKH riagKas.
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Cxema CTpoeHua MquocbOTorpaq:w A

AnepHas

AnepHbIi
MaTpUKC

MukpodoTtorpadpua XPOMOCOMbI XpoMOCOMBbI pa3HbiX BUAOE OPraHu3mMoB
(B oaHOM MacwuTabe)

LieHTpomepa

KapuoTun YyenoBeka

XKEHLUWHbBI MYX4YHHDbI

PRI R RSN
BOKCNE k5 s gy &0 MR OBE &G W3 OW

g=-0=qhsdd-12 7 "8 88011 12
00 68 A4 3 ag aa S0 M A0 BXax @
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Puc. 11. ApepHEiil annapar KJIETKHA
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FdepHble nopel, 06pasoBaHHBIE GETKOBHIMH rpaHyzaMu U ¢pubpunamu, obecme-
YHMBAIOT M30MpaTebHBIH EPEHOC BEIeCTB U3 MUTONIA3MEl B Aapo | obpaTHO.
flpepHBle NOpBI GOJlee MHOTOYHCIIEHHBI B AApax aKTUBHO (DYHKIMOHUDYIOIIAX
KJIETOK M OTCYTCTBYIOT, HallpUMep, B SApaX COePMAaTO30HA0B.

Taxum o6pasom, 060I09Ka HE TOJBKO OrPaHHYHBAET COAEPKUMOE AMPa, HO
1 ofecrieynBaeT CBA3h AAPA ¢ MUTOIIA3MATHICCK AMH CTPYKTYPaMH.

AOepHbLlL MamMpuKc COXEPKUT BOAY U PAI PACTBOPEHHBIX M B3BEIIEHHEIX B
Heii Bemects: PHK, depmenTE!, HoHEI, IPOAYKTEI OOMeHa BellecTB. B sgeprOM
MaTpHUKCe BBIAEJNAETCA CBOeOOpasHbIil ANEPHBIA CKeJleT, COCTOAIMIA M3 hub-
PHJLIAPHON CeTH, NPOHH3BIBAOIIEH BCe sAAPO. 3Aech HAXOLATCH XPOMAaTHH U
SADBIITKO.

XpoMaTHH COCTOUT U3 KOMILIEKCA JHK u 6enxa. On o6HapyskuBaeTcs B Anpe
KJIETOK B BH/l€ MEJIKUX 3€DHEIINEK U IJbbok. B pelicTBuTenbHOCTH XpoMaTHH
He ABJIAETCA CAMOCTOATENBbHON CTPYKTYPOH. 9TO XPOMOCOMBI, HO TOJHKO CHIBHO
AeCIHpaIn30BAHHBIE B IEPHOL MHTep(hAa3kl.

Xpomocomer. B nepuos urTephassl XxpoMocoMbI MIPeJCTaBaAAIT cob00ii quIuH-
HBIE€, OY€Hb TOHKHE NlepeKpyveHHble HUTH. Iloxq MEKPOCKOIOM OHM HepasImunMbl
KaK HHIUBUAYAIbHBIE CTPDYKTYDPhl. TakuM o6pasoM, B Heflensmeiicsa KieTKe Xpo-
MOCOMEI HE BU/(HBI, & 3DUTEILHO 00HADYKHBAIOTCHA JIUIIb 3ePHBIIIKHE U IJILIOKH,
KOTOPpEI€ YCIOBHO HA3BIBAKOTCA XpoMaTHHOM. Perutmkanus (camoyzasoernne) JTHK
XPOMATHHA M CIIUPANU3ANMA TOHKUX HAUTEeH IPOUCXOAAT Iepe/ HAYaIoM JeIeHHUS
KJIETKH. 3aTeM CIMPATH3aAs XPOMOCOM IIPOLOJIKAETCA HA HAUYATBHBIX cTaguax
AeNIeHUA KIeTKH (Ipodase MHTO3a), ¥ XPOMOCOMBI IIPHOGPETAIOT GhopMy TOJICTHIX
HUTeH, nasodex. CTpoeHne OfHOM U TOI 3Ke XPOMOCOMEI Ha Pa3HBIX ee yJacTKax
HEeoAHOPOAHO. B xpomocomax pasnuuator nepeuynyio nepemasaixicky (yenmpomepy ),
ACIAIIYIO XPOMOCOMY Ha jiBa mieda (cM. puc. 11). Ilepudnas nepers:xka (ueut-
pomMepa) — BTO HaMMeHee CIMPATH30BaHHAS YaCTh XPOMOCOMEI. MecTo TepeTax-
KH Y PasHBIX XPOMOCOM PaslWYHO, HO Y KAKA0H mMaphl XPOMOCOM IIOCTOSHHOE.
Bo Bpems fleNlenns KJIETKH K MECTY NeDPBUYHOI ePeTAKKY NPHKPEILIAITCA HATH
BepeTeHa JeseHud. HexoTopele XpOMOCOMBI MMEIOT 8MOPUYHYIO nepemsaxicky,
pacmoyiararomyocs BOJH3H OJHOTO M3 KOHIIOB XPOMOCOMEIL.

YcTaHOBIEHO, YTO Ka)KAOMY 0uOIOTHYEeCKOMY BHAY COOTBETCTBYIOT OI-
belleleHHOe YHCa0 U (popma xpomocoMm. HMHave rosops, umcio XpoMocom (n)
¥ XapaKTepHble OCOGEHHOCTH HMX CTDPOCHHA SBJIAIOTCA 6UAOBLLM NPUSHAKOM.
Tak, B Ape Ka)/J0# COMAaTHYECKOH KJIETKH JOLIaAWHON acKapuILl HMEITCH
2 XpOMOCOMEI, Y MyXH APO30hHIbl — 8, v yenosexa — 46 (em. pume. 11).

Bce xpoMOCOMBI, 3a MCKJIIOYEHHEM TI0JIOBLIX, IAPHEIE, HJIH 20MOL02UYHbLE.
Hanpumep, y uemoBeka Bcero 23 maphl XpoMocoM, u3 HuX 22 napsl TOMOJIO-
rUYHbIe (KAK Y MYKYHH, TAK ¥ y KeHIHH). XpoMocoMsl 23-it napsl (I0JIOBBIE
XPOMOCOMBI) FOMOJIOTMYHBI TOJIBKO Y KeHIIHMH. Y MY>KYUH [0JIOBbIE XPOMOCOMBI
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He IOMOJIOTMYHBI, OHU OTJAHYaTcA mo ¢opme, pasMepy, HYKJIEOTHIHOMY
cocTaBy. ['oMOIOrMYHEIE XPOMOCOMEI HMET ONMHAKOBYI (OPMY, pPasMepH,
HYKJIEOTHIHBIN COCTAB, & 3HAYHUT, W OAMHAKOBEIE Te€HBI; Y HUX COBIIaJaeT pac-
noJoKeHue IeHTpoMepsl. IIaphkl TOMOJOTHUHBEIX XPOMOCOM HMEITCHA TOJBKO
B JUILJIOMIHBIX KJIETKAaX.

Ilaper roMOJIOTHUYHBIX XpoMocoM o0pasyioTcda OpH omrogoTBopenuu. Oxna
U3 Ka)KJ0H mapbl XpOMOCOM IIDHHAJIEKHAT SHIEKIETKe, Apyraf monagaeT Iph
OILIOJIOTBOPEHHMH ¢ MYMKCKOHM IIOJIOBOH KJIETKOH.

Munnonaaeii Habop (2n) XpOMOCOM MMEIOT HEIOJIOBbIe KJIETKH, HX HA3hIBAIOT
comamuyeckumu. COBOKYIIHOCTE BCEX XPOMOCOM JI000H KJIETKH OCOOM HOCHT
HaszBaHWe Kapuomuna. HanpuMep, KapuoTHII YeloBeKa BKJoYaeT 46 xpomocom,
Uan 23 mapel.

IIpu cpaBHEHMM KApPUOTHUIIOB KJIETOK MYYKCKOHM W KeHCKO# ocoleil ogHOTO
BHUZA 00HADY:KUBAETCA MX OTJIMYHE II0 OJHOH mape XpoMocoM. ITa mapa I0Jay-
YnJia Ha3BaHUe NoA08blX Xpomocom. Bee ocTanbHble TAPEl XPOMOCOM OZHHAKOBEI
y ocobeil o0oMx HOJOB M HaskIBawTcA aymocomamu (or rped. autos — cawm,
soma — Teso). B Kapuorune ueroBeKa COTEpP:KUTCS 22 mapkel AyTOCOM M OJHA
napa IoJIOBBIX XpomocoMm (cm. puc. 11).

ITonosele kiaeTku zanioudusi. lammoungubi HAOOD (11) XPOMOCOM COCTAB-
JIgeT IIOJOBHHY XPOMOCOMHOTO HaGopa MUILTOHAHOH KiaeTKH. Tak, B TOJIOBBIX
KIeTKaxX JeJOBEeKa — B AHIEKJIETKAX M CIIEPMATO30MJaX — CONEPIKHUTCA IO
23 XpoMoOCOMEI, T. €. DOBHO B 2 pa3a MeHBIE, 4eM B COMATHYECKHX (HEeImoJio-
BBIX) KJIETKAaX.

Adpviwko 06pa3oBaHO JeCHIHPANM30BAHHBIME YYaCTKAMH XPOMATHHOBEIX
HUTeH, KOTOpble KOguPYyIoT cuHTe3 pubocomansuoii PHE (pPHK) u obGecre-
urBalT cbopry pubocom. Hueao AAPHIIIEK B KJIETKAX PA3HBIX OPraHH3MOB
KoJsebserca or 1 mo 10.

B mauane pgenmenus KJeTKH (B mpodase MHTO3a) AAPHIIIKO HCUYE3aeT.
B mocnennmeli cragmn MuTo3a — Tenodase — AAPBIIIKO BHOBL (DOPMUPYETCH.

HnepHBIlt anmapar KJIeTKH, IIPeJCTABJEHHBIN AAepHON 000JI049K0M, axep-
HBIM MATPHKCOM, XPOMOCOMaMM, AJPBIMIKOM, COCTABIAET eIHHOE IMeJoe.

IlogBogsa wTOr, OTMETHM, YTO KJIETKA — 3TO CIOKHOe obpasoBaHme, CO-
CTOAINee M3 MHOXKeCTBa B3aMMOCBA3AHHBIX CTPYKTYP (cM. puc. 7). B Heli ocy-
IIEeCTBIAIOTCA MHOTOUHCIeHHBIE XUMHUYECKHe InpeBpaleHrdA. CHHTe3 CJIOMHBIX
MOJIEKYJI Oe/TKOB, HYKJIEHHOBBEIX KHCJIOT, YIJIEBOAOB, JHUIIMUAOB U Jp.

Knerka — OTKDBITAA KHUBAA CHCTEMa, KOTOPAA MOMKET CYILeCTBOBATH TOJb-
KO IIPU YCJIOBHH MOCTOAHHOTO 00OMeHA BEIIECTBOM M dHEDPTHelH ¢ OKPYKarollei
cpepoii. OHa crocofHA K POCTY, PA3BUTHIO M PasMHOKeHMI0. Ha Hee BIMAIOT
MHOrMe (pU3NUecKHe, XMMHYECKHe B OHOJIoTHUYecKHe (haKTOPHI Cpeabl: TeMIle-
parypa, TOKCHHBEI BUDYCOB, BCe BHALI MOHH3UDYIOIINX H3JIYYeHHHA H JP.
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KixeTku pacTeHH#, »KHBOTHBIX, 'PHOOB MMEIOT NPUHIUIHAJILHOE CXOACTBO
B CTPOGHUH U (DYHKIMAX, OAHAKO 001a4a10T ¥ ClelM(dUIEeCKIMH CBOHCTBAMIU.
Tak, HagMeMOPaHHLIN KOMILIEKC PACTUTEIbHON KJIETKH IIPeICTaABJIeH KJIETOUHON
CTEHKOM, COCTOAIIEH N3 IEeII0I036l. A KIeTKH rpuboB MOKDHITH 000J0YK0M, B
cocTaB KOTOPOM BXOMUT XUTHH. HagMeMOpaHHEIN KOMILIEKC *KHBOTHOM KJIETKH
COCTABJIAIT OENKH, COeJUHEHHEIE ¢ YIJIeBOLaMH.

JIJI pacTHTEIbHEIX KJIETOK XapaKTePHB! XJIOPOILIACTEI, TOTJa KaK B KJIETKaX
rpubOB M YKMBOTHEIX MX HeT. KIeTKM aTHUX IpyNIl OPraHH3MOB OTAWYAIOTCHA IO
crocoby nutaHuAa (moxpobree cM. § 20).

Jlpyroe pasanune MeXAy KJIeTKaM# I'DYIIII OPraHU3MOB COCTOUT B CIIeIH(HY-
HOCTH 3allacaeMbIX ITUTATEJbHBIX BEIIeCTB. B I'PHOHBIX M KHUBOTHERIX KJIETKaX
W3 YIJIEBOJIOB 3aIacaeTcd MNIMKOTEeH, B DACTHTEIbHBIX — KpaxMall.

Bonpocbkl U 3apaHus

Kakmne KoMnoHeHTbl 06pasyloT snepHbId annapat?

Kakoe ctpoeHue nmeet obonouka aapa? Kakve hyHKUMKW BeINONHAET aaepHan obonoqka?
YTo Takoe kapuoTtun? Kakve XpoMOCOMbI Ha3blBaOT FOMOJIOMMYHBIMUW; NONOBLIMU; ayTo-
comamn?

B kakux KeTkax MMeeTcst AMnnouaHbIi Habop xpomocom?

B pesynbTarte Kakoro NpoLecca B KNeTKax BOCCTaHaBNMBAETCA AWNNonaHbIA Habop xpo-
MOCOM?

MonsiTaiiTeck COCTaBUTL Tabnuuy 1 CPaBHWUTL CTPOEHUE FPUBHON, PACTUTENBHOR 1 Xn-
BOTHOW KNETOK.

(=] o WN =

§ 11. MNMpokapuoTbl — AoSAEpPHbIe OPraHn3mMbl
SJ) Bce N opraHuamMbl UMetoT KNeTkM ¢ 0pOpPMIEHHBIM 80pOM?

Cpezu OPraHU3MOB, MKHUBYIIMX HA 3eMJe, KPOMe 3yKapHoT, ecThb bojiee JpeB-
HUe OPraHu3Mbl — npokapuomat (OT JaT. pro — nepej, BMecTo; karyon — sapo).
9T0 OJHOKJETOUHBIE OPraHM3Mbl, KOTOpble HEe HMeT O0()OpPMJEHHOro fAmpa.
K HHM OTHOCATCS 6aKmepuu, BCTPeYaloluecs IOBCEMEeCTHO: B BO3AyXe, COJIeHOM
¥ IpecHOii Bojle, B OPraHu3Me KUBOTHEIX, B TOM 4HCJe YeJOBeKa, U PACTeHUH,
B TOPAYMX HCTOYHUKAX M Jake B AfAepHBIX peakTopax. Ho ocobenHo ux MHOTO
B mouBe — ot 200—500 mau o 2 muapa u Gosee Ha 1 r MOYBHI.

Ilo mosABJIeHHA 3JEKTPOHHOTO MHKpOCKOIAa OHOJOIM MOJarajid, 4To Bce
KJIETKU UMEOT OJWH H TOT e THI cTpoeHus. IIpuMeHeHHe 3JIEKTPOHHOIO MUK-
POCKOIIA MO3BOJIMIO BEIABUTL QyHAAMEHTAIbHEIE DABTHUHNA MEKAY CTPOEHHEM
NPOKAPHOTHYECKHUX M 9YKAPHOTHYECKHUX KJIeTOK.
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Oprasusauusa J0AXePHBIX OPraHu3MOB-NpoKapuot. KieTku npokapuoruye-
CKHX OPraHM3MOB HMEIOT OueHb MenKue pasmeps! (1—10 mxm). Camoe riiasuHoe
OTJIMYHE IIPOKAPHUOT OT 3YKAPHOT COCTOUT B OTCYTCTBUH Y IIeDPBBIX HACTOAMIETO
Anapa U AnepHOH 060g0uKkH. BMecTo Aapa MMeeTca OfHA KOJIbIEBAasd IBYXIIEIO-
yeuHasg mouekyna JITHK, xoTopyio wacTo Ha3BIBAIT DAKTEPHANIBHOH XPOMO-
COMOIA.

OcHoBHBIe QYHKIIMK AXEPHOrO ammapaTa IPOKapuoT (Kak M 3yKapHoT) 3a-
KJIIOYAIOTCA B XpAaHEHWH, PeasIN3aldy HACIeICTBeHHON HH(POPMAIIHH U [Iepefaye
ee JOUEDHUM NOKOJIeHHAM. ITH GyHKmuu onpenenser [JHE.

H1s1 mpoKapHoT XapaKTepPHBI TAK)KEe BHEXPOMOCOMHBIE €IWHHIIBI HACJem-
CTBEHHOCTH — NJa3mudvt. [1nasMubl TpeCTABIAIT cO00I KOJLIEBEIE YUACTKH
IHE, croboguo pacmosoykenHble B nuTomiasme. OHE cozep:xar ressl, obecme-
YUBAIOIHe, HAIPHUMep, YCTONYUBOCTL ODAKTePHH K AEMCTBHIO aHTHOMOTHUKOB.

Kpome coenuduueckoro crpoeHus AAepHOTO alnapara, IPOKaPUOTEI OTJIH-
YAKTCA U APYTHMMU OCODEHHOCTAMHM CTPOEHUA KJIIETKH.

HapmemOpanHbIi KOMILIEKC IIOBEPXHOCTHOTO AIIAPATA TPOKAPHOTHUECKUX
KJIeTOK OpeJCTaBlIeH XeCTKUMM CTEHKAaMM, COAeDKAallVMHU OPraHWdYecKoe Be-
IIeCTBO MypeuH. 3anacHble BelllecTBa GaKTepHAIbLHON KIeTKH — IIOJIHCAXADHUIbI
(xpaxmaJn, IIMKOreH), KHPLI, cepa.

Y IpOKapHOT OTCYTCTBYIOT MeMOpaHHbIE OPraHOUAbl (MUTOXOHIPHUH, IIIAC-
tugsl, IIIC, kommiekce lonpmxu, Tu3ocoMel). BMeCcTO MUTOXOHAPHI U ILJIACTH/L
Y HHAX HMeITCA Me30C0Mbl, IPEeACTABIAIONNE CO00i BIAYMBAHUA HAPYMKHON
MeMOpaHbI KiaeTKH. Ha Me30coMax mMpoTeKaT IpPoIecchl KJIeTOUHOTO AbLIXaHu .
PoTocuHTE3 y (DOTOCHHTE3NPYIOIINX OAKTEPHH IPOHCXOAUT B THIAKOHIAX.

Pubocomsr B IpoKapuoTHYECKUX KIETKAX HAMHOIO Mejbde, YeM PHOOCOMBI
9YKapHOT, M pacIojiaraloTcd OHM B IHTOIUIa3Me CBOOOJHO, He o0pasys Io-
gucoM. B muTomnasMe KJIETOK IPOKAPHOT OTCYTCTBYIOT KJIETOUHBLIM HEHTP W
OIIOPHO-COKPATUTENbHEBIN allapar.

Pasnuumna Mexay NIPOKapHOTAMHU U 3YKADHOTAMHE HACTOIBKO CYII[eCTBEHHEI,
4TO UX BBIAEJAIOT B pasHble Haamapcrsa (cM. § 7).

@opmsI 6akTepuii. B 3aBrcHMOcTH OT (DOPMBI KJIETKH PA3IHYAIOT CIeTyIONINe
rpynnel 6aKkTepHii: MAapoOBHAHBIE — KOKKH, MAJOYKOBHAHEIE — BAIlWJILILI, JYTI0-
00pasHO H30THYTBIE — BHMODPMOHEBI, IOTONOPOOGPA3HO (OPMBI — CIHPMILIEI
(puc. 12).

Muorue 6aKTepHH CHOCOOHBI K CAMOCTOATEJIBLHOMY NBHIKEHHIO Oiaromaps
HAJIMYHIO Y HUX MPOCTBIX KIYTHKOB, He COJEDIKAINNX MHKPOTPYDOUEK.

Hecmorpss Ha mpocroTy oprammsaunuu, GAKTEPHH YCIEITHO COCYIIECTBYIOT
C BBICOKOODPTraHM30BAHHBIMH 3yKapHOTaMH. Bojiee TOro, B HacTosAIllee BpeMsA
OaxTepuH — OHMOJIOIMYECKH IIPOTPECCHBHAS, IMPOMBETAIOIIAA I'PYIIIA OPraHH3-
MOB O1arojaps CIOCOOHOCTH K OBICTPOMY PA3MHOMKEHMIO ¥ 06pa30BAHHIO CIIOP,
VCTOHYHMBOCTH K HeOJIarompuATHEIM (QaKTOpaM OKpY Kaioleil cpeisl.
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Dopmel GakTepuii

Kokkun — wapoBuaHsie Cnvpunnsl — GakTepun Baumnnbl —
BakTepumn cnupanesHoi GopMbl nNanoYykoBuaHbIE DaKTepun

PaamMmHoXeHune BGakTepuid

Puc. 12. ®opmMbl fakTepHaIbHBIX KJIETOK W DASMHOMXeHHe DakTepuii

Pasmuo:xenune u cropoofpasoBanme y Oaxkrepuil. PasMHOMXAaOTCA NpOKa-
PHOTHI IIyTEM IIPOCTOro AejeHua Hazsoe (cM. pue. 12). B 50-x rogax XX B. ¥
fakTepuil ObLI 00HApYIKeH MOJOBOI mpomecc B ¢opMe oOMeHA reHETHUYECKHUM
MaTepHAaJIoM MeXXJy PA3HBIMHU OCOOAMH.

IIpoKapHOThl XapPaKTEPU3YIOTCHA 4YpPe3Bbl4allHO BBICOKOH YCTOMYIHBOCTBIO
K PasiIHYHBIM BO3JeHCTBHAM OKpYy:Kalomell cpensl. IIpe:x e Bcero aTo oTHOCHTCA
K cropoobpasyomum dopmMam baxkrepuii. Cnopsl 6axkTepuii asiaamTca GoOpMoOil
rnepeHeceHNA HeOIArONPHUATHREIX YCIOBHH cpefbl (a He IJIA PDAasSMHOMKEHHA, KaK
y pacreEn# uiau rpubos). Ilpu o6pasoBarny cnopel 6aKTepHanbHad KJIeTKa IIpe-
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TepleBaeT pAJ OMOXMMHWYECKHX M3MEHEHHWH: B Heil yMeHbIIaeTcsd KOJUYECTBO
cBOOOTHOM BOJBI, CHMIKAETCH AKTHBHOCTE (DEPMEHTOB, IIPOTOILIA3MA CHUMAETCH U
IIOKPBIBaETCA 09€HbD ILJIOTHOM obosoukoii. [Ipy HacTymieHny 6/1aronpusATHBIX YC-
JIOBHH cIopsl HaOyXaioT ¥ mpopacTaioT, 00pasysa HOBYIO BereTaTHBHYIO KIIETKY.

IIuranwe u apixanue 0axrepuii. [IpocTeIM 1O CBOeH opraHM3anmun DaKkTepn-
aJbHBIM KJeTKaM TpebyeTcs IJif KU3HeJeATeIbHOCTH MHHIMAJIbHOE KOJIHIEeCTBO
sHepruu. Bor moueMy 0akTepuM MOTYT HMCIIOJb30BATh TAKHE JHEPIEeTHYECKH
OeZlHbIe NCTOYHUKH, KAK OKHCJIeHHEe HeOPraHHUeCKHUX BeIlecTB (XeMOCHHTE3H-
pylomue 6axTepuu, cM. § 14) unu sHEPruio, BHIAEIAIONYIOCH [IPDH Pa3JI0KeHUN
OpPraHMYecKuX OCTAaTKOB (6aKTepHy rHMeHHUA U OPOXKEeHH).

ITo Tuny nETaHusA IPOKAPHOTHI IOAPAa3AeISOT Ha ABe IPYINEL: a8mompogos
u zemepompogos. IlonpobHee 06 asTroTpodax u rereporpodax GygeT cKasaHO
B § 20.

Ieixanme OakTepuii, B mpoilecce KOTOporo obpasyercs HeoOxXoguMmas IJis
JKH3HH DHEPrHsd, OCYLIeCTBIAETCHA C YYACTHEM [bIXATENbHBIX (DEepMEHTOB.
Ilo oTHOmEHNIO K KHCIOpPOAY OaKTEepHH IMOAPA3AENAIOT HA CYIIECTBYIOIIAX
TOJBKO B KHCIIOPOLHOII cpelie — aapoloé (Hanpumep, TyDepKyIe3Has MaaodKa
¥ MHOTHE APYyTHe) | JKHBYIHUX B GECKHCIOPOLHOM cpele — aHaapobos (cTob-
HAYHAA IalodYKa, Hajouka 0oTyiamaMa M Op., cm. § 21).

3HaueHHe OaKTepwil B NPHpPO/Je W JKM3HHM dYejoBeKka. Biaromaps xusze-
IeATeIbHOCTH DaKTepHil MPONCXOAUT Pa3jIoKeHNe U MUHepAJIH3ausa opragmye-
CKHX BellleCcTB, II0CTABJAEeMbIX OTMepIIHMH opranuamMamu. O6pasoBasiinecs npu
9TOM IIPOCThIe HeOpraHWJYecKHUe BellecTBa (AMMHAAK, CePOBONOPOM, VITIEKHCIBIH
ras M Ap.) BOBJEKAIOTCHA B OOM[MH KPYTOBOPOT BEIECTB ONATH K€ C Y4aCTHeM
baxTepuii, 6e3 dyero ObL1a OBI HEBO3MOXKHA JKM3HL Ha 3eMmJie.

BakTepun BMecTe ¢ rpmbamMu, BOTOPOCIAMH M JHIIARHUKAME paspylIaoT
TOPHBIE MOPOAEI H YYACTBYIOT B II09BooOpasoBaTebHOM nporecce. OHE HIpaimoT
3HAYHMTEJLHYIO POJIb B IIO/JePXKaHUU IIJIOA0POAUAA II0YBEl, YYACTBYIOT B 00paso-
BAHHMH I'yMyca U3 JIeCHOH IMOACTHUIKY H JIeKAITHX HA HeH I'HHIOLIAX PACTHTEIb-
HBIX ¥ XHMBOTHBIX 0cTaTKOB. (['yMyc — cJI0H pasIoKHBINErocA OPraHUYECKOro
BeIlleCTBa, COJePyKAINil 3allac OPraHWYeCKHUX W MUHEPAJIbHLIX BeIlecTB U 061a-
JaIui cIoco0HOCTRIO YAEPIKUBATE BOAY.) BakTepuu yuacTByIOT B KPYrOBOpOTE
asoTa, Cephl, JKeJjiesa, MapraHna, KpeMHHIA.

Pons GaxTepuii B 3XU3HH UeJIOBEKA HeoZHO3HauHa. HeKoTopble M3 HAX IO-
JIe3HBI YesoBeKy. HanpuMep, MHOrHe MJI€KONHUTAIONINE, B TOM YHCJIE H YeJ0oBeK,
H3-3a OTCYTCTBHS CIIEIIHATBHEIX ()epMEHTOB He MOTYT IepeBapHBATE LEJLII0JI03Y,
BXOJAIYI0 B nuy. IlepeBapuBanue mesi0/I036 IPOUCXOAUT Gaaromapsa GaxTe-
PUAM, B HOpDMe OOHTAIOIMUM B KUIIEYHHUKE, ¥ KPOJIHKOB Takue OaKTepPUU KUBYT
B ClIeno# KHIIKe, Y KOPOB ¥ 0Bell — B pyoue (oThene xenyaka). B kuieyauke
9eJIOBEKA JKHBYT MHOTHE OaKTepHy, HEKOTOPbIE U3 HUX CHHTE3HPYIOT BUTAMUHBI
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rpynnel B u Butamue K. Hekoropble 6akTepun 00HTAIOT HA KOXKe UeIOBEKa,
CIUBUCTOM 000JI0YKe HOCOBOI M POTOBOM IIOJIOCTEH, B TOJICTOM KHINEYHHKE U BO
BJIATAJININE, BEITecHAA co00ii 60Ie3HeTBOPHEIE MUKPOOPTAHUSMEL I TEM CAMbBIM
obeperas 4ejioBeKa OT MHDEKIIMOHHBIX 3a00IeBaHUIA.

Baxrepun HeoGX0AMMEI 1A MPOMU3BOACTEA PA3IHUYHBIX MHINEBBIX IPOAYKTOB,
OCHOBAHHOI0 Ha OpokeHwu. Ha OCHOBe MOJIOUHOKHCJIOTO OpPOKEeHUsA IIPOU3BO-
IAT BCe KHCJIOMOJOYHBIE IPOAYKTH (IpPOCTOKBAINY, KedHup, cMeTaHy, KYMBIC),
KBallIeHYI0 KaIlyCTy, CHIPHI.

C 30-x rogor XX cronerusa yuyeHbIe HAUAJM 3aHHMATBLCA BLIZEJICHHEM H3
HEKOTODPBIX OaKTepHii BeIlecTB, 00JIaJa0IIiuX AHTHOMOTHYECKHM CBOMCTBOM —
coocobHOCTRIO MO0 MOAAaBIAATH POCT, JTHOO COBCEM YOHBATHL APYTHEe MHKPOOL.
Cameblil 6oraThIi HCTOYHUK AHTHOMOTUKOB — 9TO DAKTEDHH, JKUBYIIHE B IIOYBE,
AHTHOMOTHKY IIMPOKO IPUMEHAIOTCA B MEQUIIMHE, BEeTeDUHADHUH, CEJILCKOM X0-
3AHCTBe, IPOMBIITJIEHHOCTH U CHEMUANBHEIX HAYVUHBIX HCCJIEHOBAHUIAX.

BakTepuu MOTryT NPUYHMHATE H BpPE UEJOBEKY. JTO IIPOABIAETCA B ABYX
cayuasax. Bo-mepBrIX, eclii He IPUHATH CIEIIMATBHEIX MED, THHJIOCTHBIE DaKTe-
PUU MOPTAT NUIIEBEIE IPOAYKTHI. BO-BTOPBIX, OHU MOTYT OBITH BO30YAUTEIAMA
MHOTHX 0oJIe3Hell JKMBOTHBIX, YeJioBeKa u pacrenuii. Hexoropsie 601e3HeTBOD-
Hble GaKTEepHH Pas3pPyIIalT KIETKH OPraHH3Ma-X03AWHA, HO 0O0JbIIAS YACTh
OaxTepuil BeI3EIBaeT 3a00JIeBaAHUA, BRIPAOATHIBAA TOKCHHBI, HAHOCAIIHE BPE]
IOpa’XKeHHOMY ODPTaHH3MY.

Bonpocu U 3agaHuNa

O6bACHMTE, KAKOBO CTPOEHME AASPHOro annapara B KneTkax npokapuoT.

Kakoebl 0COBEHHOCTU CTPOEHWA NMOBEPXHOCTHOrO annapara NpoKapuoTU4YeCKoNn
KNeTku?

O kaknx ocoBeHHOCTHAX NUTaHus GakTepuii Bel y3Hanu?

Kakoso 3HauseHume cnopoobpasoBaHus y 6akTepuii?

KakoBo 3Ha4yeHue BakTepuii B NpUpoae U XU3HW Yenoseka?

. [aiiTe cpaBHUTENbLHYIO XapaKTepUCTUKY KNIeTkam 3ykapuoT u npokapuoT. Onpenenwure,
B HEM COCTOMT MX CXOLCTBO, B 4€M 3aK/II04aI0TCHA OCHOBHbIE Pasnuyus.

oOuh© N =

§ 12. Bupycbl — HekneTo4yHaa popmMa XU3HHU

J) Bce nu opraHuambl, CYLLECTBYIOLWIME Ha 3emne, UMeloT KNeTo4YHoe CTpoe-
2 Hue?

Obmas xapakTepucTHKA BHPYCOB. BHDYCHEI He OTHOCATCA HH K OJHOMY H3
IapCTB KUBBIX OPTAaHH3MOB. VIX 00beJUHSAIOT B CAMOCTOATENbHYIO IPYyIIY — He-
KJAEeMOYHO (PopMbL. HU3HU, IOCKOJBKY OHU He MMEIT KJIEeTOYHOI'O CTPOEHUHA.
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WsyueHue BUPYCOB Hauaaock ¢ pabor pycckoro 6oranuka [1. U. Msanosckoro.
B 1892 r. oH BHepBHIe BhIAEAW MHMDEKIMOHHEIA DKCTPAKT M3 JIUCTHEB Tabaka,
mopaskeHHBIX 3abosieBanreM — TabawHOi MO3aMKO#. IIpONyCcTHB 9TOT IKCTPAKT
yepes (PUIBTP, KOTOPEII criocobeH 3anepskuBaTh 6axkTepun, [1. M. BanoscKuii mo-
JIYYIIT 3KUIKOCTD, COXPAHAIONIYIO0 HHDEKIIMOHHEIE cBoicTBa. Takum o6pasom G110
IOKAa3aHO CYILECTBOBAHHE BHDYCOB, HO YBHJETE X YAAIOCh HAMHOIO IO3e.

Bupycel — mapasuThl «Ha FeHETHYECKOM YPOBHE». 9TO — CYIepPIapasuTH U
obsmrartesle (00a3aTeNbHBIE) TapasuTel. CynepnapasuTU3M BHDYCOB IPOABJIAET-
csl B TOM, YTO Ha HAIlled IJIaHeTe HeT H¥ OFHOro GHMOJOTHYeCKOro BHJAA, KOTO-
phIii He GBI OBI MOJABEDIKEH BUPYCHBIM MH(peKOHAM. BHDPYCH NapasHTHPYIOT B
KJIeTKaX pacTeHHH, ;KUBOTHBIX, rpuboB u 0akTepuil. OOJUraTHEIMHE MapasuTaMu
BHDYCHI HA3bIBAIOTCA TTOTOMY, UTO OHH IPOABIAIT CBOMCTBA MKHUBOTO, TOJIBKO
MapasuTHPYA B KJIETKAX APYTHX OPraHu3MOB.

Crpoenne BUPYCOB. BOJBIIHHCTBO BHPYCOB MMEIOT CYOMHKDOCKONHYECKHe
pasmepnl (B cpegHem oHM B 50 pas meHbile Gakrepuil). Bor nouemy yBUIETH
¥ M3YYUTh UX CTPOEHHE YJAJOCH TOJBKO IOCJe M300peTeHHs 3JIeKTPOHHOIO
MuKpockona. CaMble MeJKHe BUPYCHI (B YAaCTHOCTH, BO3OyAHMTEeNb ALypa)
HEMHOTHM [IPeBLIIIAI0T pasMep MOJeKyJasl amdHoro 6enka. Ho BcTpeuarorcs
A TaKWe, KOTOPBLIE XOPOIIO BHUAHBI IIOJ CBETOBBIM MHKPOCKOIOM, HAIpHUMED
BO30YAUTENb OCIEIL.

Hagssanmue supycw. (0T JaT. virus — s/) BBeJ B HayKy B 1898 r. ronnasackmit
fporanuk u Mukpobuosor M. Beitepurk. B mavane XX B. yIanock yCTaAHOBHTD,
YTO BEPYCHI II0 CBOEH XMMHUUYECKOH NPUPOJie — HYKJIEONPOTeHHB! (KOMILJIEKCHOE
coeIHMHEHHE, COCTOAIee U3 HYKJIEWHOBOH KUCIOTHI U DesiKka). 3peJible YACTHILEI
BUPYCOB — 6UPUOHbL COCTOAT M3 (parMeHTa reHermdeckoro marepuania (JJTHE
unmn PHE) u oxpysxarmomnieil ero 6enxoBoil 060m0uky — Kancudd.

BerpeualoTes BUPYCHI, KOTOpBIE COZiepIKaT ABYXIenoyednyio Moaexyny JTHE
(KONBIeBYI0 HIK JTUHEeHHYI0) WM ofHoUenodeynyo konsneryo [JHE. [Ipyrue
BHPYCHI HMEOT OfHOIenoueunyo uau asyxmnenoveunyio PHEK. IIpumepamu
PHE-comep:xamux BUPYCOB CIYKaT BEPYCHI KOPH, KPACHYXH, IOJTHOMHEIHATA,
BHY, rabaunoii mosauku, rpunna u ap. [JHK-cogep:xamme BUpychl — Ha-
TYpaJIbHOI OCIBI, repmeca, aJeHOBHDYCH! (IOCJeJHHE BBISBEIBAIOT Y 4YeI0BeKa
pPasiIuYHLIEe peCOUpATOPHbIE MHDEKINOHHEIe 3a00JIeBaAHNA).

Oco6eHHOCTH KHUIHENeATeILHOCTH BUpycoR. Ha craguu BUpHOHaA Y BUPYCOB
He HabJI0JaeTcad HUKAKUX MIPOABJIEHUN »KN3HH. BHe KJIeTKH XO3AHWHA HEKOTO-
pbl€ BHDPYChI KPHCTAJIH3YIOTCS, HO, TPOHUKHYB B KIEeTKH YYBCTBHTE/IBHBEIX K
HHM OPraHK3MOB, OHH IPOABJAIOT NpU3HAKHY Ku3HU. Cragua BUpHOHA — JIHIIL
OJlHA U3 CTAJWH CYIIeCTBOBAHHSA BHDYCOB.

B »KHM3HEHHOM I[UKJIe BUDYCOB MOYXHO BBIIEIHTD STAIIbI, XapaKTePHU3YoLIue
BUPYCHI KAK [TAPA3HTOB. JTO STANILI IPHKPENIeHHA BUPyca K KJEeTKe X03AnHA,
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BHE/IDEHHA B KJIETKY X03AHMHA, CKPBITadA CTaANuA 00pa30BaHHA HOBOI'O HOKOJIEHUS
BHDYCOB, BBIXOJI BHDHOHOB B OKDY’KAIOIIYIO CPEny.

Bo Bpems CKpDHITOH cTaguu BUDPYC He ygaeTca OOHADYKHTHh B KJeTKe.
Ho umenHO Ha 3TOH CTafgMM KJIETKA XO3AWHA CHHTE3HDPYeT HeOOXOLHMbIe IS
BUpyca GeJIKu ¥ HYKJIEeHHOBbIe KHCJIOTHI, B Pe3yjbTaTe 4ero obpasyerca HOBOE
NOKOJIEHHEe BHPHOHOB BHPYCOB.

Ecte ocobas rpymma BEHPYCOB, NPHUCHOCOOMBINMXCA K NAPa3UTHPOBAHUIO B
OaxTepHalbHBIX KJeTKax, — gazu. ITo cBoeMy crpoeHuIo 6akTeprodar ciIoxKHee
BHDPYCOB, NAPAa3sHTHPYIOIHX B KJETKAX DACTEHHH W JKHBOTHEIX. MHorue aru
HMEIT (OPMY roJIOBACTHKA H COCTOAT M3 IOJOBKH M XBOCTHKA, MOKPHITHIX
GenxoBoil ofomoukoii. BHyTpu ronoskm Haxoautes JIHK, BHyTpH XBOCTHEA
NpoXoguT KaHaln (pume. 13).

BaxTepuodar npukpenyseTca K KJIeTKe 0OaKTepUH, DACTBOPHAET ee IMOBEpX-
HOCTHBIN ammapaTr # BupeickuBaeT cBoo [IHK BHYTpbL KIETKH-X03AUHA depes
KaHaJ XBocTHKA (cM. pmc. 13).

Y HeKOTOPHIX BUPYCOB (repmneca, rpunna, BUY), noMuMo Kancuma, mMeeTcs
JIOIIOJIHUTEe/IbHAA 000709Ka, (hopMupyOmanca U3 IIa3MaTHIECKOH MeMOpaHBI
KJeTK! X03auHa (cM. puc. 13).

1A BUDYCOB HEIPUMEHUMO IIOHATHE «00MeH BeIlecTB», BUPYCHI He cIocob-
HBI K POCTY, HeJIeHHIO, IIOJIOBOMY Pa3MHOMKEHHIO.

ITonas BHYTPB KJIETKH X03AHHA, BUPYCH «BhIKI0OUaoT» ee [JTHK u, ncmomas-
sya cobecreeHnyio [IHK (mau PHK), garor xieTKe X03saMHA KOMAaHAY CUHTE3MU-
POBATH HOBBIE KOIIMH BHPYCA.

Camblii 00BI9HBIH cIOCO6 pacopoCTpaHEHUA BHPYCOB — KalelbHEBIHA (HAIIPH-
Mep, IPH YMXaHWH, Kamie). HekoTophle BHPYCEHI IePeAA0OTCA IOJIOBEIM IyTeM
HJIM 4epe3 KPOBb, B YACTHOCTH BHDYC HMMYVHO edumuTa yensosexka (BHMY). dror
BHpYC BbI3bIBaeT omnacHoe 3aboneBanme — CIIM]] (cuEAZpOM IpHOOpPETEHHOTrO
UMMyHOJepHIHATa). IPDEeKTUBHEIX METONOB JIEYeHNHA ITOTO 3ab0IeBaHus IOKa
HeT. IMeHHO moaTOMY HEOOXOAMMO CTPOro cO0I0AATE BCe MePhl NPOPUIAKTHKH
CITMTa. Ocobyioo onacHOCTH IPEACTABIAIT CAydaiHble MOJOBLIe cBsasu. Mes
B BHAY Bo3pacTamwlinyo dactory 3abonesanuit CIIWIom, abcono0THO HEAOTYCTHMO
MOBTOPHOE MCIOJb30BAHNE OJHOPASOBEIX MEIUIIMHCKHX INIPHAIEB, MEIULHHCKIX
¥ THTHeHMYEeCKHX MHCTPYMEHTOB, HMEIOIHNX KOHTAKTHI C KPOBBIO.

Ha cerogasimenii JeHEL BHPYCHl PACCMATPHUBAKIOTCA B HAYKE HE TOIBKO KakK
Bo30yzuTenn Gole3HeH, HO ¥ KaK (paKTODPHI H3MEeHEHHS reHeTHUYeCKOH mHpOp-
manuu. lonmonHuTenbHAA HACHEACTBEHHAA MHMODMAIWSA, NPUBHECEHHAS B
KJIeTKY X03AHHA BUPYCOM, MOYKeT M3MEeHHTE paboTy reHoB 5TOH KieTKH. Kpome
TOTO, caM (paKT momajaHWsA BHPYCA B JXHBYIO KJIETKY MOJKET BEI3BATH JHOO ee
rubensb, OO MyTALWIO, T. €. H3MEHEHHEe B NOPALKE PACIOJIOKEeHNA 'eHOB KN
U3MEeHEHHEe CAMHX I'eHOB.
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CreHka
BakTepun

paapbiBaeTc,

W HOBOE Bupyc
rokonexve caguTcs
BUPYCOB Ha CTeHKY
BbIXOOWT Hap Bakrepun

OGpasytoTca
HOBbIE
rOJIOBKU ;

1 XBOCTHKH XBOCTUK COKpallaeTcs,
v [HK BnpbICKMBaeTCA

B GaKTepuio

Bupyc
uMMmyHoaepuumMTa
yenoseka

Bupycrepneca

Puc. 13. Crpoerne Bupycos. @aru — napasuTsl 6aKTepHil

Bonpocski U 3apaHua

1.
2.
3.

B yeM 3akno4anTca 0CO6EHHOCTM CTPOEHWUS BUPYCOB?

Kakumu cTpyKTypamu onpepenseTcs pasHoobpaave $opm BUPYCcOB?

Korna BupyCbl NPOSIBASIOT CBOMCTBA XWBbIX OPraHnamoB?

Mo4yemMy BUPYCHI NONYHUNKN TakUe XapakTepUCTWUKK, Kak cynepnapasvTsl 1 obnuratHele
napasuTbl?

Kakvim 06pasom npovcXoaMT BOCNPOWM3BOACTBO HOBOMO NOKONEHUSA BUPYCOB?

B 4em NposIBASETCA 3Ha4YEHWEe BUPYCOB B XWU3HKU 4enoseka?
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§ 13. O6meH BelecTB U 3Heprum B KneTke.
JHepreTuyeckuii oomeH

JJ) 3a CYeT 4ero knetka o6ecnedYnBaeTcs 3HEepruemn?

Obmasn xapakTepucTHKa 06MeHAa BeI[ECTB M aHepruu. OOMeH BelllecTB
U DHEPruH, WU memaborusm (oT rped. metabole — mepemena), — mpomece,
KOTODEIi JIEJKUT B OCHOBE BCeX SABJIEHUN JKHIHI.

Bce nsBecTHBIe HayKe KUBble OPraHU3MBI IPEACTABIAIOT cOBOI OTKPBIThIE
CHCTEeMbI, IOCTOAHHO 0O0MeHHUBAKONIHeCH BELIECTBOM U dHEPruel ¢ oKpysKaromeit
Cpefioil. JHeprua HyKHa AIA OMOCUHTE3a CJIOKHBIX OPraHHYeCKHX BEIIecCTE,
CBOHMCTBEHHBIX KasKJ0M KJIeTKe (AMAHOKHUCIOTEI, CaXapa, HyKJIeOTHLbL, JIAIAJTEI,
Oesky, HyKJIeMHOBBIE KUCIOTHI), KOTOPEIE MCIIOIb3YIOTCA A NOCTPOEHUS Pas-
JINYHBIX KJIETOYHBIX CTPYKTYD H 0DecneueHH A [IPOLECCOB KU3HeeATeILHOCTH.
Jl151 nosry9enus sHEPrUM MHOIME KHUBEIE OPraHU3MbI PACIIEIIAIOT ¥ OKHCITIOT
CIIOKHEIE OPTaHHYeCKHe COoeqHHeHUH.

Krnerka, Tak e Kak ¥ OprauuaM, — OTKDHITAas JKHABAsA CHCTEMA, II03TOMY OHAa
MOsKeT QYHKIHOHMPOBATD TOJBKO B YCIOBHAX IIOCTOSHHOTO 0GMEHA BEIECTBOM
U DHEPrHeH ¢ OKpPY:Kalomeil cpenoii.

OGMeH BelecTB OCYIIECTBAAETCA B TPH ITAIA:

® TIOCTYIJIEHHE BEIeCTB B KIETKY;

® JHCIOJB30BAHHE ITHX BEIeCTB KJIETKOMH;

® BblJleJIeHHe KOHEYHBIX IPOAYKTOB 00MEHA B OKDPYIKAIONIVIO CPEay.

ITponecc ucnonp30BaHUA MOCTYNUBIIMX B KJETKY BEINECTB IPEACTABISAET
co00il COBOKYIHOCTh BCEX XMMHYECKHX DeaKIuii, IPOTEKAIIUX B KJIETKe.
Pasznmuuaior 1Be CTOPOHEI 06MEHHBIX MPOLECCOB: IIACTHYECKHH H 3HepreThye-
CKUIT 00MEeHBI.

IThacmuueckuii o6men, nan asaboruam (ot rped. anabole — MoABeM), IPEI-
CTaBisAeT co00il COBOKYIHOCTh peakIuii 6mocuHTe3a ((HPOTOCHHTE3, GHOCHHTE3
Geska, XeMOCHHTE3), IPOTEKAIOINX ¢ 3aTPATAMHY DHEPIUU U 0DECIeInBAFOIITIIX
KJIETKY CTPYKTYPHEIM MATEPHAJIOM.

IHepzemuieckuil o6men, uin katadonuam (ot rpeu. katbolé — cGpaceisanmue,
paspyIlleHue), — 3TO COBOKYIIHOCTH GHOXMMMYECKHX DeaKIHil pacllerieHus
U OKHCJIEHH:A CJIOKHBIX OPTaHMYECKHX BellecTB, 00eCHeYHBAINIUX KJIETKY
SHepruei.

[InacTrdeckuil m pHepreTHUYecKHil 06GMEHBI HEPASPLIBHO CBABAHEI MeXIY
co00i: BCe peaKUUH IIACTHYECKOro o6MeHa TPeGYIOT 3aTpaT SHEPIHH, HAKOM-
JIEHHOH B Ipollecce 3HEPreTHYECKOro o6MeHa, a AJIsS IPOTEKAHUA pearmuil
9HePreTHYeCKOro obMeHa HeOOXOAMMBI OPraHHYECKUE BellecTBAa U (DepMeHTHI
(obpasyeMble B Ipomecce macTHYECKOro ob6MeHa).
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DYueprerudeckuii o6men. Bce opranusMEel HOJIyYalOT SHEPruio B pe3yJ/ibTa-
Te OKWCJEHWs OpraHMYeCKUX coefuHeHuil. OKucleHueMm HA3BIBAIOT MOTEPIO
3JIEKTPOHOB KaKuM-Ju00 aTOMOM MJIM [OTEPI0 aTOMOB BOJOPOAA MOJIEKYJIOH,
a TakiKe IPHCOeJUHEHHE K MOJIEKYJle ATOMOB KHCI0POAA. Peaxnuu OKHCIEHUASA
CONPOBOKAIOTCS BhlerleHneM sHeprun. OCo0eHHO MHOTO 9HEPTIUH BBIACIACTCA
M OKHCJIEHUH OPraHMYeCKHX COeIMHEHMH, TAK KaK B UX MOJEKYJIaX 3JEeKT
POHBI HAXOAATCA HA BBICOKMX dHEPreTMYeCKHMX YPOBHAX, & 3HAYMT, 006J1agatoT
0OJMBLIIUM 3aTacoM 9HEePIHH.

OZHEM U3 OCHOBHBIX MCTOYHMKOB 9HEPIUH [JIf BCeX KIETOK ABIAETCH IJIK0-
Ko03a. B KjleTkax pacTeHuil rI0K03a o0pasyeTcs B npoiecce oTocHHTE3A (moxm-
pobHee o doTocunTe3e GyAeT paccKasaHo B § 14). B kJeTKax *KUBOTHBIX B TPUOOB
rIII0K03a 06pasyercs IpH PACIIeIIeHNH OPraHiYeCKHUX BeIleCTB, IMOCTYIaroIiX
B OpraEmaM BMecTe ¢ muineii. [IocKoabKy 3aIacHbIM MUTATEILHBIM BEIeCTEOM,
06pasyloImuMca B X0je IIOJMMEePU3anuy MOJEKYJ TIIOKO3El B PACTHTEILHBIX
KIETKAaX, ABJIAETCH KPAXMAl, & B KIETKAX JXHBOTHBIX M TDHOOB — 2/AUKO-
zeM, TO ATH BeIleCTBA U IPeJCTaBJIAIT coboi SHepreTUYeCKHH 3amac KJIeTOK.
IIpu HeXBaTKe YIJIEBOJOB B KJETKE C IeJIbI0 MOIyYeHUs SHePIriuy MOryT HCIOIb"
30BATHCH JKUPHL U Aaxe OeKH.

DHepreTudyecKuil 0OMeH B KJeTKe OCYL[eCTBIAETCHA [103TAIHO.

Dramsl JHEPreTHIeCKoro ooMena. JHepreTuueckuii 0OMeH B KJIeTKaX 0ok~
IUHCTBA adPOOHBIX OPraHW3MOB B IPHCYTCTBHM KHCIOPOJa COCTOHMT M3 TPeX
TOC/IeI0BATEILHBIX ATATOB: MIOATOTOBHTENBHOTO, GeCKUCIOPOJHOrO W KHCIIO-
poxHoro. Ha aTux sTamax opraHudecKkue BeIeCTBa IIOCTENeHHO PACIIEILIAIOTCHA
IO TIPOCTHIX, OEJHBIX sHeprueil HeOpPraHWYECKHX coeIUHEeHU, HAaIpUMeDp 0
YIJIEKHCJIO0T0 ras3a I BOJIBI.

ITepswiii aman — nodzomosumenvHuiii. Ha aToM arane CIOKHBIE OPraHA-
YecKue BemecTBa, IOCTYMHUBIINe B OPraHi3M ¢ MHNIeH, ¢ IOMOIbI0 (PepMEHTORB
pacmenssioTes Ha Gosee npocteie. Ilpu aToM ocBoDOEIaeTCA He3HATHTEJILHOE
KOJIMUECTBO SHEPTHH, KOTOpasd paccerBaeTcs B BHJe Temua. DBenxm paciien-
JISIOTCS 0 AMHHOKHCJIOT, JKHUPBl — [0 TJMIEePUHA U KUPHBIX KMCJIOT, HyK/Ie:
HHOBBIE KHCJIOTHI — /0 HYKJEOTHIOB, NOJHCAXAPWABI — IO MOHOCAXapHIOB.
PacienieHue CI0KHBIX IOJACAXAPH/IOB /10 TJIOKO35I IPOMCXOAUT € IOMOIIBIO
(hepMeHTOB B JKeJIyA0YHO-KHINIEeYHOM TPaKTe H B JTU30COMaX KJETOK.

Bmopoii sman — 6ecKuciopo0Hblil, Uil 2AUKONLUS (ot rpeu. glykys — cnan-
kwuit, lysis — pacTBopeHHe, PassoKeHHUE). BecKHCJIOPOJAHEIH dTam OCYIIEecT-
BJIAETCHA B IIUTOILIA3ME KJIETOK W IPOTEKaeT B HECKOJIBKHX IOCHIEeA0BATEIbHBIX
peaKkmuax.

Koneunble TPOAYKTHI TIMKOIA3a OJHOHM MOJEKYJBI I'NIIOKO3bI — [ABE MO~
nexyssl nuposuHorpagHoit kucaors: (C,H O,), ABe MOTeKyIbI AT® u aToMsl
BOZOpPOZA:
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C,H,,0, - 2C,H,0, + 4H + 2AT®

1276

T'moxoaa IInposurrOTrpanHasn
KHCJIOTa

ITponecec mpoucXoaUT B HECKOIBKO CTaJ Uil ¥ CONPOBOMKIAETCH BhIIEIEHUEM
9HEpruH, JacTk KoTopoii (40 % ) ucnosnsayercs ans cuETes3a ABYX monerysn AT,
a ocraneHad sHeprus (60 %) paccemBaercs B Buae Temia.

JHEPrusa BhIJENAETCHA TIOCTEIeHHO, nopuuama. MoMeHTaIbHOE 0CROGOK ICHTE
SHEPruy IPHBeJIO OBl KJIeTKy K rubesu B peayjabTaTe meperpeBaHusd.

¥ MIEKONHMTAIOMUX TIHKOJN3 HauboIee HETEHCHBHO IPOTEKaeT B KJIETKAaX
CKEJIETHBIX MBIIIL, IeYeHH, CePAeYHOH MEBIIIIbI, SPATPOIATAX, 4 TAKIMKE B
KJIETKAX PaKOBBIX ONYXOJIeH.

HanbHelimee npespamenune IMPOBUHOTPAHOM KHCJOTHI 3aBHCUT OT TOTO,
OPHCYTCTBYET MM OTCYTCTBYET KHCJIOPOX B KJIETKe.

ITo mexammamy, aHaIOrHYHOMY ITHKOIH3Y, B KJIEeTKaX HeKOTOPHIX opra-
HU3MOB IIPOTEKAET mpouecc Opoxcenusa. Hanpumep, npm orcyTeTBUH KHCJIOPO-
A2 B DACTUTEJLHBIX KJIETKAX M B KJETKAaX APOKIKEH IPOMCXOAMT CIIMPTOBOE
OpoxxeHHe ¢ 00pa3oBaHWEM 3THUJIOBOTO coupra (C,H,OH) u yrnexkucioro rasa.
B XHBOTHBIX KJIeTKaxX M B KJeTKax HEKOTOPHIX OaKTepHil IpH HEZOCTATHKe
KHCJIOPOAa MPOMCXOAMT MOJOYHOKHCIOe GposkeHHe, B peayibTare KOTOpPOro
IHPOBHHOTPaAHAA KHCJIOTA NPeBPAlaeTCsd B MOJIOYHYIO (C,H,0,).

Bposxenue He faeT 10NOIHUTEILHOrO 9HEPreTHUYECKOro 3¢ dexTa. SHAUNTEIL-
Has 4aCTh SHEPrUH, 3aKII0UYEHHOH B MOJIEKYJIe IJTIOKO3HI, B IIpolecce GPoKeHus
TaK ¥ He H3BJIEKAGTCA, a OCTAETCA B KOHEYHBIX IPOAYKTAX ODOKEHHS — 3TH-
JIOBOM CHIMPTE WM MOJOYHON Kucaore. MmenHo nosromy Gposkenue (ero enge
Ha3bIBAIOT aHA9POOHBIM IIPOIECCOM OKHCJIEHUS, TAK KaK OHO HIeT Ges ygacTus
KHCJI0PO/Jia) CUUTAeTCHA Man0dhheKTUBHLIM nponeccoM. Ilns opraamamos, o6u-
TAIOMHUX B YCIOBUAX INOHHIKEHHOTO CONEPIKAHUSA KUCJIOPOAA HIHM ero IOJHOTO
OTCYTCTBHA, OPOKeHHe — eJMHCTBeHHLIH HCTOYHHEK MOJY4YeHUA DHEPTHH.

Bposxenne urpaer Ba)xHYIO poib B KPYTOBODOTE BeIecTB B npupoge. IIpo-
IeCCEI GPOKEeHHA MIHUPOKO IPUMEHSIOTCA B IPAKTHYECKO JeATeIbHOCTH JIIOeH.
B Teuenme MHOrHX BEKOB CIHDTOBOe GpokeHHe HMCIOJb3YEeTCsI B BHHOJEIHH,
NUBOBAPEHUH, XJIe0ONeueHuH, A IPOU3BOCTRBA PACTBODHTENEH 1 T. I.

Ecam B KieTKax mpucyTcTBYeT KHCIODPOA, TO MHPOBUHOTPAJHAA KHCJIOTA
nocTynaeT B MUTOXOHAPHUH JJIS HOJHOIO OKHCIEHUS B XoJe aspoOHOro AnIxa-
HUS.

Tpemuit sman — Kucopoduwiii — mporexaer B MHTOXOHApUsaXx. OH Hauu-
HaeTCA B MaTPUKCEe MHUTOXOHJPHH B BHJE CJOKHBIX IUKJIWYECKHX DPeaKIiuii,
HOTy4MBINNX HasBaHHe MuKJIa Kpebca no mMennu yuenoro, OTKphIBIero IaHHYIO
TOCIeJOBaTeIbHOCTE (DEPMEHTATUBHEIX PeaKIuii.
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Ha xpucrax MHTOXOHADHH IPOTEKAIT PEaKIWH OKHCJIHTEJIBHOTO docdo-
puiupoBaEus. OTKPBITHE OKUCIUTENLHOrO (POChHOPHINPOBAHNSA IPHHALIEHAT
pycckomy yuenomy B. A. DHrensrapary.

O61masa peakIua KUCAOPOLHOTO pacieniesus (B pacyere Ha OHY MOJEKYIIY
TJIFOKO3BI) BBITVIALUT CJIEAYIOMIUM 00pasoM:

2C,H,0, + 60, + 36 AI® + 36H,PO, > 6CO, + 36AT® + 42H,0

B 36 momerynax AT® samacaercs 55 % oHepruu, 0CBODOMKIEHHOH B IIPO-
meccax aspoGHOro (KHCIOPOAHOrO) ABIXaHMA, a 45 % DHEPruM paccemBaeTcsd
B BHJE TemJa.

KucnopomHblii aTal OKHCIeHUS OPTaHHYECKUX coeUHEHUM sABIAETCA KJle-
MouHbIM OblXaHUeM, UIHA OU0N0ZUYeCKUM OKUCAeHUeM, B Pe3yIbTaTe KOTOpOro
CJIOKHBIe OPraHNYEeCKHe BeIllleCTBA OKHUC/IAITCH KHCI0POAOM A0 KOHEIHBIX PO~
AYKTOB — YTJIEKHCJIOTO rasa M BOABI ¢ 0CBOOOK/I€HHEM DHEPruM, 3amacaeMoi
gaerkamMu B Buue ATD.

TakuM o0pasoM, B XoJle BCero sHePreTHIECKOro oOMeHa IJII0K03a OKHCIIA-
erTcsa ¢ o6pasoBaHHEM BOABI M YIJIEKHCJOIO rasa, a 9HeprufA, NEePBOHAYATIBHO
3aTaceHHAas B MOJEKYJAax TIIOKO3bI, HCIoIb3yeTca Ha cuHTes ATD:

C,H,,0, + 60, » 6CO, + 6H,0 + sneprus

3HaueHMe ABIXAHNAA 3aKJIIOYAETCS B 3allACAHNY 9HEPI'UH, a TOUHee, B 06paso-
BaEUM MoJeKys1 AT®, obecrieynBalolieil Bce JKUSHEHHBIE ITPOIECCHI KIETKH.

Bonpocbl n 3aaaHus

B yeM 3aKMioyaeTcs B3aMMOCBS3b SHEPreTUHECKOro 1 NNacTuyeckoro o6meHos?

Kakue npouecchl 06ecneqnBaioT KNeTky aHepruen?

Kakue BellecTsa SB/ISIOTCS OCHOBHBIM MCTOMHUKOM 3Hepriu B knetke? Movemy?
BCrnoMHUTE M3 Npeablaylmx pasaenos 6uonorum, kakum o6pa3oM B XKWMBOTHYIO KNETKY
nocTynaeT rnioko3a. Kak 06ecneqvBaoTcs MIOK030# pacTUTeNbHbIE KNEeTKU?

Mpwn kakux ycnoeusax npoTekaeT rnmkonna? Kakne KOHeYHble MPOoayKTb o6paayoTca B
pesynsrare rmukonnaa?

Kakoe npespalleHUe NPOMCXOAMT C NMUPOBUHOMPAAHOA KMCNOTOW B XKMBbIX KNeTkax npu
HepocTaTke kucnopona?

Y10 ABNSETCH PE3YNLTATOM KUCAOPOAHOTO pacLluenneHuna?

CpaBHWTE NPOLECC AbIXaHWs C NPOLEeccoM ropexus. B 4em npeumyliecTsa npouecca
OKMCNEHWA Nepeq NPoLeccom ropeHns?

N N
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§14. doTocuHTE3 — Npouecc NNacTUYECKOro
M 3HepreTu4yeckoro oomMeHoB. XemMocuHTe3s

5 / Kakoe sHaueHune umeeT poTocuHTes ans pacTeHunin?
J Kakoe sHa4eHve uMeeT GOTOCUHTE3 NS XUBOTHLIX, rpubos, GakTepuin?

®orocunTe3, 00IAan xapakTepucTura. Bee OpPraHuvYecKHe BelecTBa, BCTpe-
4JaroIueca B XKMBOH IPUPOJE, — MPOAYKTHI JKHZHEAEATEILHOCTH aBTOTPOGHBIX
OpraHM3MOB, CHHTE3UDYeMBIX MU U3 HEOPraHMYeCKHX BelecTs. Takoii mporece
HaswIBaeTCH pomocurmesom. OCHOBHAS POJIb B HEM NPHHALIEIKHUT (DOTOCUHTESH-
PYIOIIIMM OPraHHU3MaM, IJIABHBIM 00pPa3oM 3eJleHbIM PACTeHHAM, HCTIONb3YFOIIIM
AJsA (POTOCHHTE3a SHEPTHIO COJIHEYHOTO CBETa, KOTODAdA IOIVIO[AeTCH 3e/IeHBIM
TUTMEHTOM — XJIOPO(UIIOM.

Kpome senenbix pacrenuii, kK ¢OTOCHHTE3Y CIIOCOBHEI HEeKOTODBIE IPOKapu-
OTBI: IHaHOOaKTepHU (CUHe3eNeHble), IyPIyPHEIE U 3eJIeHEIe DAKTEPHH.

B xoze doTocunTe3a CO3/a10TCA OPraHMYeCKHe BEIECTBA, He0BXOMIMbIe piv e
KUBHHU U CAMHMX (DOTOCHHTETHKOB, H IeTepOTPOMHBIX OPraHN3MOB.

Ceemosean snepzus B mporecce GOTOCHHTE3a IPEBPAIAETCS B JOCTYITHYE)
AJA BCEX OPraHHU3MOB IHEPZUI0 XUMUUECKUX C6A3ell OPraHMIeCKHX BeINecTs,
3anacaeMyio B IPOAYKTaxX (poTocuHTe3a (IIPOCThie YIIeBOALI, KPaXMaJ M IPyrue
nonucaxapuzsl). B npomecce gorocuHTesa 3eseHble PACTEHHA W MHAHOGAKTE-
PHH BBINENAIOT KHUCIOPOJA, KOTOPEIH HCIOJIb3YETCS IPH ALIXAHUKW OPTAHH3MOB
(8eseHble M mypnypHbIe GaKTePUH KUCIOPOJ He BHIAEJIAIOT).

B ¢dorocuHTe3e yUacTBYIOT HMIMEHTH (3eJeHBIe — XJIOPOMHILI, Kel-
Thieé — KapOTHHOMZBI), GePMEeHTHl M JPYTHe COeAUHEeHHUH, YIOPALOYEHHO
PacIIOJIOKEHHEIe Ha BBIPOCTAX BHYTPeHHEM MeMOpaHBI — Muldxkoudax HIn

B cmpoxe Xyiopomiacta. THIakouas! mpeicTaBisioT cofol YILIOMeHHbIe BAMKHY -
Thle MeMOpaHHbIE MEIIOYKH, KOTOPhle KAK OBl HAKJAILIBAIOTCS APy Ha apyra
# 06pasyIoT CTPYKTYPBI — ZpPAHbL, HATIOMHHAIOIINE CTOIKH MOHET (puc. 14).

Pa3sl GorocunTe3a. Y pacTeHuil B mpomecce ()OTOCHHTE3a BHIAETIOT IBe
mocJefioBaTeNbHBIE (Da3kl — CBETOBYI0 M TEMHOBYIO.

Ceemosasa pasa HoToCHHTE3a IPOMCXOJUT HA CBETY M TOJBKO HA BHYTPEHHHUX
MeMOpaHax XJIOpomJIacTa — B THJIAKOMIAX, B KOTODbIE BCTPOEHBI MOJIEKVJIBI
xnopoduiana. B peaknuax cBeToBo# ()assl y4acTBYIOT XJI0pOdHILI, BOAA, tep-
MEHTBI B MOJIEKYJIBI-IEPEeHOCYUKH, BCTPOEHHbBIE B MeMOpaHEI.

Monerynbl xnopoduana morIomamT cBeT, 3JNeKTPOHEI UX ATOMOB IPHUXOIAT B
BO30YXKIEHHOE COCTOAHME U IePeCKAKMBAIOT Ha OPOHTANH, VIAJEHHEIE OT axpa. Benen-
CTBHE 9TOTO CBA3E 3JIEKTPOHOB € AAPOM ocaabesaer. 3aTeM aJIeKTPOHBI MOAXBATHIBAIOTCS
MOJIEKYJIaMH-TIEPEHOCUHKAMH U BRIHOCATCA Ha HAPYIKHYIO CTOPOHY MeMOpaHb! THIAKO-
uxa (cMm. puc. 14).
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B oT0 e BpeMsi OZ BO3eHCTBHEM CBeTa IIPOUCXOAUT (hoToM3 BOAKI, COmepIKaIetica
B 3KHM/TKOM BEIECTBE XJIOPOIIACTOB. MOJeKyIbl BO/BI PA3IAraloTCsA Ha IPOTOHEI BOAOPO/A
(H") u wons! ruapoxcuna (OH"). Ilocieare OTAAIOT CBOM dNEKTPOHEI, KOTODEIE, B CBOIO
ouepe/b, BOCIOMHAIOT yTPadeHHbIe MOJIEKY/IaMA XJI0PO(DHILIA 371K TPOHBL. T'ugpoKcHUIb-
upie rpynns! (OH), coeguHAACh MeXAY coboil, 00pas3yioT MOJNEKYJIbl BOABI H MOJIEKYJIAD-
mo1i kucxopon (0,), KOTOPHIH BRICTYNAeT Kak I000YHBIH DPOAYKT QPOTOCHHTE3A.

IIpoToHE! BOZOPOJA HAKAILIMBAIOTCA HA BHYTPEHHEW CTOPOHE MeMOpaHBl TUJIAKOH-
na. IocTemenHOo o 0f6eMM CTOPOHAM MeMODaHBI MEXAY Pa3HOMMEHHO 3apAMEeHHBIMH
37IeKTPOHAMM ¥ IPOTOHAMH BONOPOJa BOZHMKAET PA3HOCTD MOTEHIHAIOB (cM. puc. 14).
IIpu JOCTHXeHWH KPUTHYECKOTO YPOBHA DA3HOCTH MOTEHIMAJIOB IPOTOHBI BOAOPOAA
HAUMHAIOT IPOABHraThcA Mo KaHany Oenkxa AT®-cuHTeTasbl, BCTPOSHHOTO B MemMOpany
Tunaxkonzna. [IpoxosxaeHre MPOTOHOB BOJOPO/A YePes KaHal AT®-cuHTEeTa3bl COIPOBOMK-
naeTcsa ocBODOKIEHUEM SHePIMH, KOTOpad 3arnacaeTcd B BHIe curTesupyemoit AT®. Ha
HADYHOH cTopoHe MeMOpaHBl THIAKOHAA IPOTOH BOAOPOAA MPUCOELUHHAET 3JIEKTPOH,
mpeBpamaschk B aroMapHEN Bogopon (H).

Teunoaan‘
(8 pmomgﬁ‘

Puc. 14. Cxema GoToCHHTE3a
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B pesysnbraTe cBeTOBO# (a3l CHHTE3HPYIOTCH mosiekynsl AT®, obpasyerca
aTOMAapHEIA BOJOPOJ, BBIAEIAETCA MOJEKYJIAPHBIH KHcaopos. 3dderTus-
HOCTB CBETOBOH (hasbl ()OTOCHHTe3a BENWKA: B pe3yiasTaTe GOTOXHMUYECKHX
¥ oTohusuyecKUX peaKIui 3amacaerca okosao 95 % 9HEePIUH IOTJIOIEeHHOI'0
cBeTa.

s ocymecTBIeHHA MeMH060i (ha3bl cBeT He ABIAETCA 0GA3ATENHLHEIM
YCIOBHEM, OHa mporekaeT 0es yuacTua cBera. IIpomecchl TeMHOBOH (assi
TPOHMCXOAAT B CTPOME XJIOPOILIACTOB, KyZa OT THJIAKOMJOE I'DAH IOCTYHAKT
MOJEeKy/IbI-IepeHocYuKd, AT®, a us Bosnyxa — YTrIIeKHCIbIH ras.

B crpome umeercs ocoGoe BemecTBo — pubynosobudocdar (PuB®), npucoegnra-
IOMHAHA K cefe yrieKucHblil ra3 ¢ 06pa3oBAHMEM IIECTHYTIEPOIHOTO OIPOMEXYTOYHOTO
BemecTsa. OHO, B CBOI Ouepess, pacnajiaeTcs Ha JBe MOJEKYJIbI thochornmunepunosoi
kuciaorel (PI'K), KoTopas aBigerca mpoayKTOM (hoTOCHHTE34, HCIIOJL3YIOIHM 9HEPTHIO
o0pasylomuxca B CBeTOBOH daze ATD u aToMapHBIH Boxopox. Yepes mems xuMuye-
ckux peaknuit ®I'K npespamaercsa wactuuno BHoBs B PuB®, yactuuso — B TIIIOKO03Y
(cM. puc. 14).

CymmapHOe ypaBHeHHe (DOTOCHHTE3a BEITJIAIUT cirenyiomuM obpasom:
6CO, + 6H,0 — Colia0, + 0,

3Hauenne orocunTesa. 3HaueHNe GOTOCHHTESA CTOMH BEIHKO, YTO MOMKHO
CKa3aTh: OT HEro 3aBHCHT KHU3HL Ha HaIleil IIaHeTe.

Kocvmuueckas posnb doTocunrTesa 06bACHAETCS T€M, 9TO 3TO Impouecc Ha 3eM-
Jie, HAYIMHE B raobanbaoM Macmrabe W CBA3AHHBINA ¢ IpeBpaIieHHeM 9HEPrHHU
COMTHEYHOI'0 M3JIyYeHUA B SHEPIHI0 XMMUYECKHX CBA3EH CIO0MKHBIX OpraHude-
CKHUX BeIecTB. ITa KOCMUYECKAs 9HEPrus, 3anacaeMas 3eJIeHbIMA PACTEHUAMM,
M COCTABJIAAET OCHOBY KH3HENEATeJIbHOCTH BCEeX OPraHM3MOB — OT OaKTepHi
Jl0 Ye0BeKa.

BasHo, 9T0 B Iponecce GoTOCHHTE3a 06PA3yeTCH MOJIEKYIAPHBINR KUCJIOPOJ,
KOTODEIX BbIZleNIAeTcA B aTMocdepy. B HacTosIIee BpeM# B pea3y ibTaTe CKUrAHIA
TOIIJIMBA Ha HALIEH IJIaHeTe eXKero/HO PACXOAYeTCH OTPOMHOE KOJMUECTBO KHC-
naopoaa. Y Tonbko 6rarogapsa GpoToCHMHTE3Y IOANEPIKUBACTCH €ro Heobxo uMoe
comep:KaHue B aTMochepPHOM BO3IyXe.

Kpome Toro, BciescTeue (horocuHTesa, MPOTEKANIIEr0 COTHM MUJIIHOHOB
JieT, Ha 3eMJle HAKOIMMJINCH 3amackl KAMEHHOTO YIJIs.

DOTOCHETE3 NPENATCTBYET YBeJIWIeHHI0 KOHIEHTPAI[HH YIJIEKMCIOTO Tasa
B aTMocdepe, NpeaoTBpalas Heperpes arMochepbl 3eMIN BCIEACTBHE TAK HA-
3BIBAEMOI'0 IapHUKOBOro 3¢gdexTa.

Hsyuernwue orocunTe3a HMeeT CyIeCTBeHHOE 3HAYEHUE IS Pa3BUTHSA CeJlb-
CKOI'0 XO3AHCTBA, IOCKOJBKY YPOKAWHOCTH DACTEHHWIl HANDPAMYIO 3aBHCHT OT
MHTEHCHBHOCTH IIpoIiecca ()oTOCHHTE3a.
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OpHO W3 MepCHeKTHBHBLIX HAIIPaBIeHHH H3yYeHHA MeXaHH3Ma (DOTOCHH-
Teza — IIOJyYeHHe MCTOYHHKA DHEepPruH, albTepHATHMBHOro HedTH M rasy.
B HacToAmee BpeMs yueHbIe IBITAIOTCH MOJEINPOBATE Ipoleccsl (horoausa (pac-
menaenus) sojasl. Ecau 0B 3T0 yAajioch cAelarh, TO BOAOPOJ, obpasymoomuiica
B pe3yJibTaTe pacIlellieHHs BOABLI, MOKHO OBLIO CXKHUTaTh B KadecTBe TOIJIMBA,
a MPOAYKTOM CrOpPAHUS B 9TOM ciiyuae Obuia 05 Boja. Takoi HCTOYHHMK SHEPTHH
SKOJIOTHUYECKH UYMCTHIA M Ge30macHBIH JJId OKPysKalomel cpeisl.

XemocuaTes. B npupose oprasuuecKHe BellecTBa CHHTE3HPYIOTCA He TOJBLKO 3e-
JIeHBEIMHA PACTEHHAMH U (DOTOCHHTE3UDYION[UMYU OaKTepHAMH, HO W OaKTepHaMH, He
cojep:xanuMu xjgopoduana. Takoil mpomnecc CHHTE3a OPraHNYeCKHX Bell[eCTB Ha3hIBAIOT
xemocunmeszom. OTKPELI ero M3BecTHRIN pycckuit mukpobmomnor C. H. Bunorpaackmi
B 1887 r.

XemocHHTe3 pejcTaBiaseT coboil aBToTPodHBIA IMpollece, IPOMCXOJAIIUHA Gaarosa-
PA 9HEPTrUH, KOTOPAas BHIAEAAETCA IPH XHMHYECKUX DEaKIUAX OKMCIEHHA DPa3JIHYHBIX
HeOpraHWYecKHX COeIHHEHHM: BOJOpPOIa, CepOBOMOpPOAA, cephl, okcuga xenesa (II),
aMMPara | Ap.

XeMOCHHTE3UPYIOIIUMH OPraHN3MAMHE TaKKe ABIAI0TCA OaKTepHH, KOTOPhIe HCIOIb-
3YIOT B KaueCcTBe UCTOYHHMKA YIVIEPOJa YIVIEKHCIIbII I'asd ¥ 9HEPIHI0 XUMUYECKHX PeaKiui
(a2 He CBETOBYIO, KAK 9TO TIPOMNCXOAUT IpH (GoTOCHHTE3€e). JHEDPIUA, BBLACNAOIAACH [P
OKHUCJIEeHHM HeOPraHWYeCcKHWX BeI[eCTB, 3amacaeTcd B KJeTkax B opme ATD.

B BojoemMax, B KOTOPEIX BOJA COAEPIKHUT CEPOBOLOPOJ, HKUBYT OecrBeTHBIE cepobak-
TepUH. JHEPTHIO, HeoOXOAUMYIO N/ CHHTEe3a OPraHWYeCKHX BeINeCcTB U3 YIVIEKHCJIOro
rasa, OHM IIOJY4YalOT Ha OCHOBe HMAYINUX C MX yYacTHeM peaKIuil OKHCJIeHHSA cepo-
BOJODOJA:

H,S + 0, - 2H,0 + 28 + sHeprusa

Brijenawiiasaca cepa HaAKAILIMBAeTCsA B KIeTKax OakTepHil B BUAe KPYIHHOK CBO-
Goaaoit cepei. IIpu HemocTaTKe cepoBOAopoAa GeclBeTHEIe cepobaKTEePHH IPOMU3BONAT
ganbHeHIlee OKHCJIeHNe HaXOOANledcAa B HUX CBOOOAHOM cephl IO CEPHOM KHCJIOTHL.
O6pasoBaBmaAca IPH OKHCICHUH JHEPIUA TAKMKE HCIOJL3YeTCHd I CHHTe3a OpraHude-
CKHX BeIleCTB U3 YIJIeKHceIoro raza. OrpoMHOe KOJTHYIECTBO cepobaKkTepHil JKUBET B BOJAX
Yeproro mops Ha raydouse 6osee 200 M.

BajkHYIO poab B IPUPOJE UIPaioT HUTPU(PUIMPYIOIIHe 6AKTepUH, XKUBYINHE B [I0YBe
¥ HEKOTODBEIX BOJOEMaxX W J0OBIBAIOINKE SHEPrHi0 OKHCJIeHHEM AMMHAKA W a30THCTOH
KHCIOTH. AMMHAaK B BOJJOEMaxX XM mo4YBe o6pasyercd NMpPH rHUEHNH DeIKOB, TaM OH OKHC-
nserca GaKTepuAMH. DTOT IIPOLECC NPOHCXOAUT B IOYBE B KOJOCCAJBHBIX MaciaTabax,
CJIYIKUT UCTOYHMKOM HUTPATOB U IIPEJACTABIAET cO00H BayxHeHIIINi GakTop MI0AOPOIUAA
TOYBEIL.

YpesBeIuaiiHO MIMPOKO PACHPOCTPAHEHE! B IPUpOJAe OaKTepHH, KHUBYIIHUE KAaK B
NIPECHBIX BOJOEMAaX, TAK M B MODPAX, M OKHCAAIINNE COeJUHEHUA Kejae3a U Maprasua.
Bnaromaps ux >KU3HeIeATEJBHOCTH HA AHe HOJOT M MOped OTKJIANLIBAETCA OTPDOMHOE
KOJIMYECTBO »KeJIe3HBIX M MapraHIeBhIX DYI.
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Bonpocbl 1 3apaHusa

1. Kakuve ¢dasbl yCNOBHO BbIAENSIOT B NpoLecce pOTOCUHTE3a PacTeHWn?

2. Kakue ycnoeus Heobxooumbl Ans NpoTekaHna cBeToBoi ¢gassl? e NponcxonaT peakumm

cBeToBOW dasbl?

3. KakoBo 3Ha4veHue doTocuHTe3a?

4. Kak Bbl gymaete, nodemy K. A. TUMUPS3EB PONb 3eMEHbIX PACTEHWIA Ha 3emne Hasean

KOCMWYECKON?

5. TlpepnoxuTte cnocobbl BAUAHWA YENOBEKA HA MHTEHCMBHOCTL npouecca GpoTocuHTesa
B YCNOBWUAX OpaHXepeu Unu Tennuubl,

6. Y7o Takoe xemocuHTE3? Kakue opraHuamMbl CNOCOBHbI K XEMOCUHTE3Y?

7. KakoBo 3HayeHue xemMocuHTe3a B npupoae? MNpueeauTe NpuMephbl.

§ 15. leH n reHeTnyeckui Kop

3 Y10 Takoe ren?
b Kakyio nHbopmauuio HeceT reH?
Ilomarne «rem». Benkn — BasKkHeWIMUHA KOMIOHEHT XWBOHU KJETKHU, OHH

COCTABRJAIOT CaMyio OOJBIIYI0 IO MAcCe YacTh OPraHWYECKHX BEIlECTB KIETKH
U 00ecmeuynBaOT YHUKAJLHOCTL e XHMHUYECKOr'0 COCTABA, CTPYKTYPHOI opra-
HH3aIlu¥ U QYHKIHUOHAJIBHONH aKTHBHOCTH. KIIeTKH KaKJ0ro OpraEu3Ma MMeIOT
cBoii cnenmuduyeckuii Habop Henkos. OH oTimuaeTca ot Habopa DeNKOB, Xapak-
TEPHOI'O AJIf KJIETOK APYroro OpraHM3Ma.

HNudopmanua o ToMm, Kakue OeJIKH JOMKHBI CHHTE3UPOBATHCA B KIIETKAX JaH-
HOT'0 OpraHW3Ma, XpaHuTCA B XpoMocoMmax, a umeHHo B [IHK. Hacnepcreenras
HH(pOpMAUs CYIIeCTBYET B BH/E IIOCTIEHOBATEIbHOCTH HYKJEOTHAOB B MOJIE-
kyne ITHK. YVuacrox monexyasl [JHK, B KoTopoM 3akogupoBaHa uHpOpMAHs
0 IEPBUYHON CTPYKTYpe OAHOTO DenKa, moJyduj HasBaHHue 2eH. TepMuH «reH»
(oT rped. genos — pokgeHHe, obpasyroomuii) npemaoxkua B 1909 r. marckui
6uomor B. MoraHceH (B3amMeH paHee ynoTpebIgeMbIX TOHATHEN «HACIEeACTBEeHHBIN
3a4aTOK», «HACHeACTBEHHBIH (akKTop»).

CymecTByeT HeCKOJIbKO OIIPEIEeIeHUHA MOHATHUA «TeH», HO HauboJiee IpueM-
nemoe crepyoiee. I'en — 3jieMeHTAPHAA eIWHHUIIA HACJIEACTBEHHOCTH, IIpeJ-
craBasionias coboit yuacTok monexyasl [THK, KOTOpei# cogep:uT uH(OPMAITHIO
0 IEPBUYHOM CTPYKTYPE OXHOTO OesKa.

I'eHBl B XpoMOCOMAX PACIOJIOKEHE JuHeHHO. OTHH u3 HAX KOLHPYIOT
benxu, apyrue Hecyt undopmanuio o pPHE u TPHEK. Kpome Toro, ects ressi,
KOTOpbIe HHYEro He KOAUDPYIOT, 8 KOHTPOJHPYIOT QYHKIHIO APYTrUX reHos. EcTs
«MOJUaNIHe» IeHbl, PYHKIIHH KOTOPBLIX HE IIPOABISAIOTCH.

I'emeTnueckuii Kox. Brarogapsa coenuaIbHEBIM HCCIeZOBAHUAM OBLIO JOKa-
saHo, urto HykJemHOBhle KuciaoTel ([JHK, PHK) u 6enox — yHHBepcainbHBIE
onpenensionue paxTopsl HACTEACTBEHHOCTH.
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Broepsrie amepukanckui oumoxumuk M. Huperbepr nosy4ma HCKYCCTBEHHO
cuaTeauposanayio PHE, cocrosmyio coiIomb B3 OSHHAKOBHEIX HYKJIEOTHJIOB,
COepIKAIINX TOJBLKO OZHO A30THCTOE OCHOBaHWe — ypanui. Ilpu nmomemesnn
ee B cOHenMAaJIbHBIN anmmapar OsL1 monydeH 0elok, oOpasoBaHHEBINA U3 ONHOH
aMMHOKHCJIOTH — (eHMIaTaHWHA. B pesyibTaTe ObLI CleJaH BBIBOJ, YTO Iie-
IIOYKA, COCTOSAINAA M3 IOCJEI0BATEILHOCTH HYKJIEOTHAOB, KOTOPEIE COJepKaT
TOJBKO A30THCTOE OCHOBAHHE ypalluJl, ONpelessieT CHHTEe3 MOJIeKyJsl Oenka,
o6pa3oBaHHON TOJBKO MOJIEKYJIAMH aMHUHOKHCJIOTH (eHHIanaHmHa. Bekope
yAaJI0Ch HAMTH COYETAHMA HYKJIEOTHAOB, KOZUPyWINuX Bce 20 aMHMHOKHCIOT,
U pacmudpoOBATh TAK HABLIBAEMEIH 2eHeMUYEeCKUll Kod.

lenemuueckuil kod — 3TO ompeleieHHAA CUCTEMa 3allMCH Hacje/CTBeHHOH
nHGOPMAIMKA B MOJIEKYJIaX HYKJIEHHOBBIX KHCJIOT B BHE IOCJEJOBATEILHOCTH
HYKJeoTumoB. CYIITHOCTh MeHETHYECKOr0 KOa 3aKJII0UaeTCa B TOM, UTO Kam a0
aMHHOKHCJIOTE B 0EIKOBOM MOJIEKyJIe cOOTBeTCTBYeT yuacTok nenu J[IHK u3 Tpex
PALOM CTOSINHMX HYKJIEOTHAOB — TPHILIET (MJIH KOJOH).

Benmomanm, uto kaxkgas us ayx menei monekyasl [IHK nocTpoena us Hyk-
JIEOTH/IOB YeThIpeX THIOB, B COCTAR KOTOPHIX BXOAAT YeThIPe PA3HBIX A30THCTBIX
ocHoBaHu#A: ageHuH (A), ryanun (I'), tavuu (T), ogurosun (I1). Hykaeornas:
COeIHHEHE] B MOJUHYKJICOTHAHYIO Henb (cM. § 5).

HasBaHuA HYKJIEOTHIOB YCIOBHO 0603HAYAIOT HAYAJNBHLIMHA OYKBAMH COOT-
BeTCTBYKOIMUX A30THUCTHIX OCHOBaHWi. C IIOMOIIBIO 3TOro 4eThipeXx0yKBEeHHOIO
andaBuTa «3aIUCBIBAETCA» BCA WHPOPMAIHAA O MHOMKECTBE Pa3JIHIHLIX OeIKo-
BBIX MOJIEKYJI.

B cocraB Oenkor Bxogsar 20 pasauuHbBIX aMHHOKHCJIOT. MHGOpDMAIHIO O
MOJIeKyJie DeslKka MOJKHO PACCMATPHBATL KaK WHGMOPMANHIO O IOCIEIOBATENb-
HOCTH aMHHOKHCJIOT. ByaeM paccy:KIaTh TaK: ecJaHu Obl KaxKJasd aMAHOKHUCIOTA
KOJHpoBajlach OAHHUM HYKJIEOTHUAOM C OIlpe/eJeHHBIM a30THCTHEIM OCHOBaHHEM,
TO MOJIEKYJIBI OesiKka coaepsykanu 061 He 20 pasIuyHBIX AMUHOKHUCJIIOT, 4 TOJBKO 4.
Ecnu 65 ogHY AMHHOKHCJIOTY KOAHPOBATIH IBA PAAOM CTOANINX HYKJIEOTHIA,
TO TAKHM KOZOM MOXKHO ObLIO OBI 3aKOAMPOBAThH AuInb 16 ammHOKHCIOT (47).
W TONIBKO KO, COCTOAIIHUI H3 TpeX PALOM DACIIOJOXKEHHBIX HYKJIEOTHIOB,
¢ H30BITKOM MOXKeT obecrmeduTh 3amuchk MHpopManmuu 0060 Becex 20 aMMHOKHC-
aorax (4® = 64). Takoit kox cocrout us 64 pasIUUHBEIX TPUILIETOB.

Wrak, KasabIi H3 TPHUIJIETOB COOTBETCTBYET CTPOTO OIIpeeleHHOM aMUHO-
KHCJIOTe.

M. Hupenbepr CHHTE3MPOBAJI W UCIBITAJT Bee 64 TeOpeTHYECKH BO3MOYKHBIX
TPHILIETAa ¥ YCTAHOBUJI UX 3HadeHue (puc. 15). Oxasaioch, 94TO €CTh AMHHO-
KHCJIOTEI, KOTOPHBIE KOAUPYIOTCA 6 TpumieramMu (HampuMmep, JeHIUH), UMEKT-
CA TaKKe 9 aMHHOKHCJIOT, Ka)XIad M3 KOTOPHIX KOAHDYeTcA 4 pasIudHBIMU
KOJOHAMY (HaNIpUMep, AMHHOKHCJIOTA AJaHWH Kogupyerca Tpumieramu I'ITY,
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MNONOXEHHE HYKNTEOTHMOOB B KOAOHE

g Bropoit Hykneotug, g
=k e
28 Yy U A r ’E%
o @
£2 23

deH | cep | Tup uic | Y
deH | cep | TMp umc | U
Y | neit | cep | — — | A
nen | cep Tpun| I
nein | npo | ruc apr | ¥

LW | ne# | npo | ruc apr | U

nen | npo | rnH apr | A
neiA | npo | raH apr | T
wnein| Tpe | acH cep | ¥

A | nneit| Tpe | acH cep | U

unein| Tpe | nus3 apr | A
MeT | Tpe | nu3 apr | T
Ban ana | acn mm | Y
I | Ban ana | acn mu | W
Bau ana | rny ma | A
Ban ana | rny ma | T

Hpumevanue:

den — peHNUIATAHTH, Jeil — JeliinH, HIei -
W30/eiIiH, MeT — MeTHOHHH, BaJ — BaJIWH,
cep — CepHH, IIPpo — IPOJIAH, TPe — TPEOHHH,
ana — aJlaHWH, TAD — THPO3HH, I'MC — FTHCTH/IAH,
IJIH — TJIYTAMWH, 4CH — AcllaparuH, aci —
acnaparnHoBasi KACIOTA, JIH3 — JIM3HH, Ty —
TIIYTAMHWHOBAS KHCIIOTA, [IAC — [IACTEHH, TPATI —
TpUOTOMhAH, apT — APTHHWH, V1M — MIANAH, A
ageHud, I' — ryanmn, I — nurosun, ¥— ypanui.

Puc. 15. Tabauna reHeTHYECKOTO Koaa

I'IIIT, T'IIA, I'liT). U3 64 tpumaeros
AMHHOKHCJIOTH KOAHUPYET TOJIBKO
61 tpunuer. Tpu xKogona (VAA, VAT
u YI'A) He HecyT mHOpPMamuu 06
AMWHOKHCJI0TaX. JTH KOJOHBI HA3EI-
BAIOT CMON-KOJoHaAMU, TAK KaK OHH
CJIYIKAT CUTHAJIAMHY OKOHYAHHUA cOop-
KH DeIKOBOH MOJIEKYJIBI B puOOCOME
(cm. puc. 15).

CBoMiCcTBA reHETHYECKOro Koja.
JJI TeHeTHYECKOTO KOJa XapaKTepHbI
ompejie/IeHHLIE CBOMCTBA.

TpunaemHocmb, T. €. KOJ TPHII-
JleTeH. 9TO 03HAYAET, YTO UHCJIO
HYKJEOTHAOB, KOAUDYIOIIAX OLHY
aMHHOKHCJIOTY, PAaBHO 3.

H3z06bimounocms (uau 6viposcden-
HOCMb ). ITO CBOMCTBO 3aKJII0YAETCH
B TOM, YTO OJHA& W Ta K& aMHHO-
KHCJI0Ta MOKeT OBITH 3aKOAMpOBaHA
HECKOJIbBKMMH PasHBIMH TPHUILIETAMH,
mocKoabKy amMuEOKHCIOT 20, a TpHI-
JgeToB 64 (TONBKO 3 M3 HUX ABIAIOTCA
crom-KomonaMmu). MUcKiaodYeHHEe CO-
CTaBJIAIT AMHHOKMUCJIOTH METHOHUH
U TpUnTodaH, KOTOphle KOOHDYIOTCH
TOJMBKO OJHUM TpHUIIeTOM. M36BITOU-
HOCTh KO/Ja CHUIKAET BEPOATHOCTH
oImuOKH U 00ecIIeYNBAET HANEKHOCTh
GOYHKIHOHHPOBAHUA KOJA.

Odnosnaynocme. CoracHO HA3BAH-
HOMY CBOHCTBY KaKJOMy TPHILIETY
COOTBETCTBYET TOJBKO OJHA OIpeje-
JIeHHaA AaMHHOKUCJIOTA.

Koauneaprnocme. KonnaeapHoCTs
03HAaYaeT, 4TO IOCJEI0BATEIbHOCTH
HYKJEOTHIOB B I'eHEe TOUHO COOTBET-

CTBYET HOCJIEJOBATEILHOCTH AMHUHOKHCJIOT B DelKe.
Henepexpvigaemocmpb. ITO CBOMCTBO IPOABIAETCA B TOM, YTO OIpefeIeHHBIN
HYKJEOTH] MOYKeT BXOJHUTH B COCTAB TOJILKO OZHOI'O KOJOHA, a TeHeTHYeCKHH
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KOJl «4HTAeTCsH» C OIpPeJeIeHHOro 3HaKa. HanpuMep, mocaef0BaTelbHOCTb HYK-
neorugoB AATTTTITTA M0oMHO IPOYMTATE JIMIIE KaK II0CIET0BATEIbHOCTL TPEX
claeyIOMMUX APYT 3a Apyrom tpumiaeros: AAT — TI'Il — I'TA.
VHueepcanvrocms 03HaUaeT OOIMIHOCTL TeHETHYECKOr0 KOJA IJIA BCeX ¥KH-
BBLIX OPTaHM3MOB, HE3aBHCHMO OT YPOBHS HX OPraHM3allMH U CHCTEMATHYECKOr0
IOJIOMKEeHH . ¥ HUBEPCAIbHOCTh MEeHETHYECKOT0 KoLa — OfHO u3 Hamboaee ybe-
JAUTENBHBIX J0KA3aTeIbCTE OOIM[HOCTH TPOUCXOMKACHHA BCeH KHUBOM NMPHUPOJLL.
CyiecTBYIOT GecemblcierHble mpuniemst (MIN CTOI-KOAOHEI), He KOJHPYIO-
mue aMuHOKUCIOoTEI, OHH YKa3bsIBAIOT HA HAYAJI0 M KOHEI[ CHHTe3a Denka.

Bonpocskl U 3apaHus

1. Kakyio nHdopmaumio HeceT reH?

2. e pacnonoxeH reH? MoxXHO Ny ckasartb, YTO reH — 3T0 y4acToK XPOMOCOMBbI?

3. 4710 03HAYaeT reHeTUYEeCcKUid koa? B 4em 3aknioyaeTcs CYLUHOCTb FreHeTU4eckoro koga?

4. Y4T0 Ha3sbIiBaeTCH TPUMNNETOM (KOOOHOM)?

5. Kakue TpunneTsl Ha3bIBAKOTCH CTON-KOAOHAMU?

6. Kakumu CBOWCTBaMW xapakTepuayeTcsi reHeTMHeCcKnid koa?

7. [Haite obocHOBaHWE CYXXAEHWUIO: «[@HETUYECKMIA KOL CNYXUT 40Ka3aTeIbCTBOM eAUHCTBa
1 poacTea BCero opraHM4eckoro Mmvupa».

§ 16. BuocuHTes Genkos

3 ) B kakux CTpyKTypax Knetku npoucxoaut 6uocuHTes Benka?
2 K kakomy 06meHy BelecTB OTHocUTCes BuocuHTes Benka?
Buocunmes Oenka — OTUH M3 BasKHEHIIIMX IIPOIeccoB o0OMeHa BeIecTB

B KJeTKe. B xone Takoro cuHTesa (QOpPMHDPYIOTCS OMOIIOIMMEDPHI — CJIOMKHEBIE
MOJIEKYJIBI OEJIKOB, COCTOAINHAE U3 MOHOMEDPOB — aMHUHOKHCIOT (cMm. § 4). Buo-
cuHTe3 OeJIKOB IPOTEKaeT B IIMTOILIa3Me KJIETKH, a TouHee — Ha pubocomax
¢ yuactuem marpuuHoii PHE — mMPHE (eme ee HaswpiBaooT HHGOPMAIHOHHONR
PHK — uPHEK) u tpancnopraoii PHE (rPHK) nog xourponem ITHK sazxpa.

Briscaenne ponu [JTHK u PHE B nmpomecce 6mocuHTE3a OEJIKOB B KJIET-
Ke — OJHO U3 3aMeYaTeJIbHBIX HOCTH:KEHHH GHOTOrHUYecKOH HAVKM CepeluHbI
XX B.

BuocuaTes GelKOB BKJIOYAET JBA TAMNA: TPAHCKDPHUIIIKMIO U TPAHCIAIIHIO.

Tpasckpunuusa. Tpancrkpunyusa (ot nar. transcriptio — mepenmceiba-
HHe) — aTo OmocuHTed Momexkysn MarpuuHoii PHEK (MPHEK), npomcxogamui
B AApe Ha ocHOBe Mojaeryasl JTHE.

B xozme Tparckpunuun depment PHE-nonuMepasa nepeasuraercsa BAOJIb MO-
aexynsl [JHE. IIpu aToMm hepMeHT yaep:xuBaeT Ha cede HYKACOTHIEI PACTYIIEH
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nenn MPHK, xoropas cHHTe3HpyeTcs Ha OCHOBe OJHOUW M3 memedl MOJEKYJIBI
JHK 13 ByKJI€0THIOB, HAXOAAIMUXCA B AfepHOM MaTpukce (pmc. 16).
Marpuuynas PHEK (MPHK) — 3710 ojHOulenoYeuHas CTPYKTypa, M TPaHC-
Kpunuus uaer ¢ ogaod menu moJsekyiasl JJTHK. B pesyabraTe TpaHCKpHIIIIIN
obpasyerca mosiekyiaa MPHE, npeacrasasiomas coboi TOUHYIO KOIHIO VIACTKA
onuoi u3 neneit [[HK (mamomuanM, uTto B Mmosaekyae PHE asorucToe ocHoBaHHmE
THMHMH 3aMeHeHO Ha ypanui). Ilo anune xampas us monexkya MmPHE B coran

TpaHckpunums . . \ i

(e Anpe) C ¢ 3

TpaHcnaunsa

(B UMTONAESMe) CtpoeHne TPHK

Puc. 16. Cxema 6mocuaTe3a OeaKa
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pas xopoue, yem mosexkyiaa JIHK. 3to cesasano ¢ Tem, uro kaxaaa MPHK as-
nsgeTcsa Konmeil He Bcel Mosekrynsl [ITHK, a Torpko ee yacT — OXHOI'O IreHa
HMJI¥ TPYIIBI PAZLOM CTOANUX €HOB, COAePKAIIUX MH(OPMALHUIO 0 CTPYKTYpax
6enKoB, HEOOXOAUMBIX [JIS BBEIIOJIHEHHMS OJMHAKOBHIX (DYHKIIHHA.

IIpu yuacTem epMeHTOB Ha COOTBETCTBYIOIMAX yuyacTKax mosekyiasl [JHE
cunresupyerca He ToabKko MPHEK, 50 n gpyrue PHK — rtpancnoprras (TPHE),
pubocomansuasn (pPHK). 3arem cuntesupoBanssie PHK HanpasnawTca U3 aapa
yepes AAepHEIE IIOPEI B IMTOILIA3MY, K MEeCTy CHHTe3a Oenka — pubocomaM.

Tpascaauua. B pubocoMax CHHTE3HPYIOTCA HOJHIENTHIHEIE IIeNu OeIKOoB
ma matpune MPHEK, T. e. ocymecreiasierca mpancasyus (nar. translatio — me-
PeBo, IIepeHeceHne).

C6opka GeIKOBBIX MOJIEKYJ IpoucxoduT B pubocomax. Ilpm aTom ongHa
MPHE cBaseiBaeTcsa ¢ HECKOJBKHMHU pubocoMamu, 00pasysd CI0MKHYIO CTPYKTY-
py — noaucomy. Ha monucome ogHOBPEMEHHO HMJAET CHHTE3 MHOTHX MOJIEKYJ
ogHOro desaka.

AMWHOKHCJIOTHI, B3 KOTOPEIX CHHTE3UPYIOTCSA OeJIKOBbIE MOJIEKYJIBI, JOCTaB-
asroTcd K pubocomam monexkynavu TPHEK. Oru nmeror oTHOCHTENIBHO HeDOIbIIIHE
pasmeps! (B HEX BXoZAT oT 70 mo 90 HYKJIEOTHIOB) M HAIOMHHAIOT IO GopMe
JHCT Kaesepa (cMm. puc. 16).

Ha sepminse «nucra» rayxkjgoir TPHK (HanoMHuMM, 4TO pasHOBHAHOCTEH
TPHE cTOMBKO, CKOJIBKO CYIIECTBYET TPHILIETOB, IMH(MPYIOIIHX aMHHOKHCIIO-
ThI) uMeeTcss aHmurodor. OH mpeacTaBfaeT cobOM IIOCIEeNOBATEIBHOCTE TPEX
HYKJIEOTHIOB, KOMILJIeMEeHTapHBIX HyKJeorugam tpuinaera B MPHE. Croemm-
anpHBIN (epMenT onmo3HaeT TPHK u mpucoefuHSET K «9YepeIIKy» JIUCTA TY H3
AMHHOKHCJIOT, KOTOpasd Kogupyercsa ogHUM u3 Tpumieros MPHE.

Tparacnoprasie PHE nocrynator B pubocoMbl. Y4acTOK prHOOCOMEI, B KOTO-
pOM IPOMCXOAUT cOopKa OeNKOBBIX MOJIEKYJI, Ha3bIBAETCA (PYUHKYUOHALbHBLM
yenmpom pubocomwvt (PI[P). B @IIP Bcerga pacroJioxeHbl TOJIBKO JBa TPHII-
aera MPHE. K xamnomy Tpunaery (kogorny) MPHE npucoegmaserca TPHE c
KOMILIEMEeHTAPHBEIM aHTUKOAOHOM (cM. puc. 15).

Mex 1y aMHHOKHCIOTAMH II0J BIUAHUEM (hepMeHTOB 0bpasyeTrcsa nenTUaHas
CBA3b, U aMuHOKHCHO0TA ¢ nepBoit TPHE (obosrauum gna ymobersa TPHE mo-
PAIKOBBIMU HOMEPAMH) OKa3kIBaeTcs npucoefuHeHHOM Ko Bropoi TPHK. Tlep-
Basg TPHEK, ocBOGOJHBIINUCE OT AMUHOKMCJIOTEL, BLIXOAHUT U3 pHOOCOMBI. 3aTeM
pubocoma nepememaercsa no MPHEK ma paccrosnue, paBHOe OOHOMY TPHILIETY,
u B @ITP oxasriBaeTca yixe ciaenyoomuii Tpuiier. Ilpomece cO0OpKH IpogosKa-
ercsd: NMenTUAHasd CBA3b BOBHUKAET MeXIy AMUHOKHCJIOTAMH, JOCTABJIEHHBIMA
BTOpOH U Tperhedt TPHEK u T. 1.

IlenTupHasa LeNoYKa VAJHHAETCHS A0 TeX IOP, MOKAa IPOIecC TPAHCIAINA He
JOXOJHUT 10 OJHOTO B3 cTON-KoA0HOB — YAA, VAT, ¥TA, Koropsle uHGOpMann
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00 aMMHOKHCIOTaX He HecyT. Kak TOJBKO 9TO IPOMCXOAMT, TPAHCAANA 3aBep-
maeTcA U DOJUNENTHIHAA HeIoYKa NOKKAaeT pubocoMy, MOrpyKaaACk B KaHAJ
SHAOILIABMATHUYECKON CeTH.

Kamxnneiili paz B pesysbraTe TDAHCIASANHUH CHHTE3HDPYETCH MOJUIENTHIHAS
nenk MOJIEKYJIBI OesIKa, TOYHO COOTBETCTBYIONIAA HACIEeCTBeHHOH HHpOopMaIuu,
sanucarHoi B [IHK. CkopocTs cO0pKH OXHON MOJEKY/IbL OeJIKa, COCTOAINeH U3
200—300 amunOKHCHOT, paBHa 1—2 muHa. O6mas cxema GHOCHHTe3a Geska
MO2KeT OBITh IIPe/CTABIeHA CIeIYIONIEM 00pasoM:

JHK — (tpasckpunums) - MPHE — (Tpanciasmua) — Gelok.

Peaknuu maTpuyHoro cuHTe3a. [Iponecchl TPAHCAANHMH, TPAHCKPHIIHH H
penukanuu (camoyasoennsa) [JTHK Ha3bIBAIOT peaKIUAMH MAMPUYHOZO CUH-
mesa (oT jgaT. matrix — mramn, (opma ¢ yraybaermeMm). OTH peakIUH OCY-
IIECTBAAKTCA TOJBKO B MKHUBBIX KJIETKAX W B TOYHOM COOTBETCTBHH C ILIAHOM,
3aJI0}KeHHBIM B CTPYKTYPE y2Ke CYIIECTBYIONIUX MOJIEKYJ, KOTOPEIE HI'PAIOT POJIEL
MaTpuil. TakuMu MoJIeKyIaMu ABaAKTCA MoaeKkyasl [JTHK (Bo Bpems pennuka-
nuu 1 Tpasckpunnun) u MPHE (Bo Bpemsa Tpaucasanuun). Takum 06pasoM, poab
MaTPHIBI MOTYT BBEIDONHATE Kak MoneKyasl [ITHK, tax u monexkynsr PHE.

MatpuuHbIi cHHTe3 00eCleurMBaeT BBICOKYIO TOYHOCTH NEepefadd Hacjel-
CTBEHHOH MH()OPMAaNMK U BRICOKYIO CKODOCTE CHHTe3a MaKpOMOJIeKyJ. B ocHOBe
MAaTPHYHOI'O CHHTE3a JIeKUT [NPUHIKUI KOMILJIEeMEeHTaDHOCTH.

B macrosamee BpeMsA B HayKe NOCTATOYHO MOAPOOHO MCCJIEJOBAH MEXaHU3M
nmepefadyd HacleAcTBeHHOH wmHbopmanuu. OQHAKO OCTaeTCd IENBIH pAj erle
He pemeHHLIX npobnem. OnHA U3 HUX — U3Y4YEHNE MEeXaHU3MOB, PeryJINpPYIOIHX
aKTHBHOCTL I'eHOB. Bce KJIeTKH MHOIOKJIETOYHOI'O OPTraHU3Ma WMENT OJWHAa-
KOBBEIH Habop reHoB. 11 TeM He MeHee KJIETKH PasHBIX TKaHEH OTIMYAIOTCH IO
CTPOEHHIO, (DYHKIMAM, cOCTaBy OEIKOB.

Croenuanusanya KJIeTKH OIpefe/AeTcs He BCeMH UMeIIMUMICH B Hell reHa-
MH, & TOJBKO TeMH, C KOTOPHEIX ObLIa OCYIIecTBJeHa TpaHCKpunmud Ha MPHE
M HacJIeACTBeHHasa HH(opManusa pealns3oBaHa B Buje OexkoB. [lake B ogHON H
TOH Ke KJeTKe CKOPOCTh CHHTe3a DeJKOBBIX MOJIEKYJ MOMKeT OBITh PasIMIHON
B 3aBHCHMOCTH OT YCJOBHI cpeibl ¥ TOTPeOHOCTH B DeNKe caMOM KJIETKH.

BeposaTHo, cymecTByeT KAKOH-TO MEXAHW3M, PEeryIHPYIONIHI « BKIIOUEHUEe» U
«BBIKJOUEeHHe» NeHOB Ha PAa3HBIX ATallaX KU3HU KJeTKHU. Briepseie o0bacHeHHE
aroro Mexadusma B 1961 r. npeagnpuaanm ¢paHnysckue dmosoru @. FHaxob,
A. JIesoB u K. MoHO Ha npuMepe peryaanuu 0eJIKOBOr0 CHHTe3a y GaKTepuil.
3a cBom paboTy 3TH yueHble yaocToeHbl HobGeneBCKOM IpeMuH.

Kax nmpoucxoguT peryisanus aKTHBHOCTH IM'€HOB B 9YKAPDHOTHUYECKHX KJIET-
Kax, o cux nop HesAcHo. [lo3Hanue peryasTOPHBIX MeXaHU3MOB TPAHCKDHUIIIIHA
U TPAHCIAANMH HeoOXOIUMO I8 YIPABJIEHHA MIPOIleCcCaMH Pealn3aniuy Haciel-
cTBeHHOM mHGbpOpPMaInH.
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Bonpocskl U 3apaHus

. W3 kakux atanos coctout BuocuHTes 6enkos?

. B yem 3akno4aerca npoLece TpaHckpunuuu? fae npoucxoant TpaHckpunuma?
. Y7o oBpazyeTcs B peaynsTate npouecca TPaHCKpUnumun?

B yeM 3aknio4aeTcs CyLHOCTb TpaHcasumum?

PackpoiiTe NoHATUE «peakuvm MaTpU4HOro CUHTe3a».

ahWN =

.

§ 17. KnetouHblii UMK, €ro nepuoabl

5 ) Kakvie npoLeccsl NPOMCXOAAT B KIETKE MExXAy ee obpa3oBaHnem 1 aeneHuem
2 Ha OBe Jo4epHue Knetku?

CoBeplIeHCTBOBAHNE IIUTOJIOIMYECKHX MEeTOJOB M COB/aHHe MHKPOCKOIIOB
¢ BBICOKOH paspemiaoinel BOSMOXMHOCTHIO MO3BOJHMJIM YYEHBIM B 80-e roasl
XIX B. BHIABHTH BaYKHYIO POJIb ANpa M XPOMOCOM, O0eCIeuyrBAIOIIUX IIpeeM-
CTBEHHOCTH IIOCJIE0BATEAbHBIX IIOKOJEHHH KJIETOK.

Ilepuoasr KjJaeTouyHoro mmeaa. Mosoasle KIeTKH, 00pasoBaBIIMeCH B pe-
3yJbTaTe AeIeHHs, He MOTYT HeMe[JeHHO IPUCTYNHTbh K HOBOMY KIJIETOYHOMY
neneHN0. B HUX NIpeABapUTENbHO AOJKHBI IIPDOM30ATH BasKHbBIE JJIA caMoi
KJIeTKH IIPOLECCH]: yBeamdeHue obbema, poct, Gpopmuposarue oprarounios. Ilo-
CJIeI0BATeILHOCTE COOBITHIH, TPOUCXOAAIINX OT JeJIeHHA KJIeTKH A0 ee IIOCIeny-
IONIero JieJIeHuA UIH rubesin, HasbiBaoT
KJAeMOYHbIM YUKJOM HIH MUSHEHHLIM FoMonoruyHbie XpoOMOCOMbI
YUKJIOM KIemKU.

KieToYHBIHA UK COCTOMUT U3 HHTEP-
¢asbl ¥ MUTO3A.

Harepdaza. IT0 ODepHO] HHTEH-
CHBHOI'O pocTa KJeTKH B o0pasoBaHHA
opranouzioB. Cpasy mocie o6pasoBaHUsA
noUYepHel KIeTKY B Hell CHHTe3UPYITCH
PHE u 6enru, KOTOpble HEOOXOIUMEI
I (QOPMHPOBAHKUA KJIETOYHBIX CTPYK-
Typ. B 9T0 BpeM#A HAKAILIMBAIOTCA MOJIe-
Kysisl AT®, ofpasyroTca MUTOXOHAPHH,
xyaopomnactel, IIIC, xommoaexc I'oan-
KM, CTAHOBHTCA 0OOJilee MHTEHCHBHBIM
obmeHn BemecTB. llepen geneHneM KJeT-
K{ NPOUCXOAAT CHHTE3 H DeIIMKaIHs
(camoyasoernue) [ITHK. B peayiabrare
pemukanuu cogep:xanue [IHK B KineTke
yaBauBaerTcda. Kaxnasg comaTuyeckKad Puc. 17. CxeMa cTpPOEHHA XPOMOCOM
KJIETKA HMeeT AUILIOHAHBIN (2n) Habop nocixe peruturanua JJTHE

[ByxpomaTtiaHasa XxpoMocoma
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XpOMOCOM, a KaxJasd M3 IOMOJIOTMYHBIX (DapHBEIX) XPOMOCOM B pe3yJbTaTe
pemmukanuu JTHK cocrour ms asyx xpomamud (pumc. 17). Taxum obpasom,
B KJIeTKe, NPUCTYNAIOMeN K JeIeHHI0, KaXJasd XPOMOCOMa COCTOMT M3 ABYX
XpomaTtuz, abCoNOTHO HAEHTHYHEBIX APYT APYTY.

3areM KJeTKa IPUCTYIAeT K JeJleHHIO, KOTOPOe 3aBepIIaeTcs o6pasoBaHuem
IOUYEPHHX KJETOK.

Muro3. MuTo3, HenpsAMoe JesieHue, Crocob Ae/eHus syKapPHOTHIECKHX KJTe-
TOK, P KOTOPOM Ka)X/[as U3 JBYX JNOUYEPHUX KJIETOK IOJYyYaeT reHeTHIeCKHH
MaTepHas, HAeHTHYHBIH MaTePHHCKON KJIeTKe. YacTo METO30M HASLIBAIOT TOJIb-
KO fenienue Anpa kaeTku. Takoi cnocob nefeHus KJIETOK Y PACTeHuit BIlepBEIe
OTKPBLI B 1874 r. pycckuii 6oranuk W. [I. YncTakos, a crocob geIeHns KIETOK
JKUBOTHBIX onucan B 1878 r. pycckmii rucrosor I1. . Ilepemeskko.

MuTo3 BKJIHOYaeT 4YeThIpe IOCJeA0BaTeabHEIe (hasbl: npodasy, meradasy,
aHa(asy, rernodasy. ITu (assl cBA3AHBI MeKAY co00il He3aMeTHBIMH IePexoa-
MU, Kajxaas npeablaymas Gasa oOyc/IOBIMBAET MEPEXO0] K MOCIeyIOMeH.

IIpogasa. B npodase XpoMOCOMBI IPHOBPETAIOT BH KJIYOKA U3 TOHKHX, CJIa-
60 cnupanu3oBaHHEBIX HUTeH. B camoM Hauane npodasbl MEHTPHONE KJIETOIHOTO
OeHTpa JeJHUTCH Ha /Be, KOTOPLIe DAcXoJATCA K IoJiocaM sapa (puc. 18).

OxHOBpEMEHHO C 3THMM XPOMOCOMBI IPOAOJKAIOT CITHPATH30OBATLCH, OCTE
4ero OHHW CTaHOBATCA HAMHOI'0 KOpOYe H TOJINe. 3aTEM HCYe3aloT AADBINIKH,
noJ AefcTBHEeM (PEPMEHTOB JIM30COM PACTBOPSAETCH sAepHas 000JI04Ka, H Xpo-
MOCOMBI OKa3bIBAlOTCA MOIDYKEHHLIMH B IHTOILIA3MY.

K xonny npodassl B JKMBOTHBIX KJIETKaX BOKPYT IEeHTpHOJeil obGpasyercs
ayqucras QEUrypa (B KJaeTKax BBICIIMX DACTeHHIl LEHTPUOJIM OTCYTCTBYIOT).
OxHoBpeMeHHO BO3HMKAIOT aXPOMATHHOBBIE HUTH, IOCTPOEHHEIE M3 GeIKa M
TAHYIIHECA OT HNEHTPHOJeH (eclIu MeHTPHOIeH HeT, TO HUTH THAHYTCS OT IOJIO-
COB KJIETKH).

3aTeM MOrpy’KeHHBIE B IUTOIIA3MY XPOMOCOMBI GeCHOPANOUHO ABHKYTCA
K DKBATOPY KJETKH.

Memagasa. AXpoMaTHHOBbBIe HUTH IPUKDPEIIAIOTCA K IEHTPOMEPAM XPO-
MocoM, ofpasyeTca xapakTepHas Gurypa, HAIIOMHHAIONAs BepPeTeHO (OHO Tak
W HA3BIBAETCHA — Bepemeno deseHus). DIeKTPOHHBIA MHKDPOCKOIN IT0O3BOJIAET
YCTaHOBHUTH, YTO AXPOMATHHOBbIE HUTH BepPETEHA IIPE/CTaBIeHEI MHKDPOTPYO0U-
kamu. B meradase aByxpoMaTHJHbIE XPOMOCOMBI BEICTDAHBAIOTCA B 00JACTH
aKBaTopa. PaBHOMepHOe pacIiosokKeHHe XPOMOCOM CO3faeT y Habaogarens
BOevaTJIeHHe, YTO OHM DACIIOJIOMKEHBI HA IIJIOCKOCTH B BHAE TAK HA3LIBAEMOMH
«MeTadazHONW IIACTHHKH» .

B aT0ii (hase BUIHEI BCe XPOMOCOMBI, HMEHHO II03TOMY IOJCYET KOJHYECTBA
XpOMOCOM, H3yYeHHe UX (OPMEBI, T. €. MCCJIeJOBAHNE KAPUOTHIIA, IPOBOLAT B
MeTaase.
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Mukpodotorpadpumu

NMPODA3A

Mapa
FOMOJSIOTUYHBIX
XPOMOCOM

FoMonormyHele
XPOMOCOMBI
BbICTPanBaloTCH
B NNOCKOCTH
3Kgaropa

Mapa
FOMONOFMYHBIX

XPOMOCOM

METADA3A

K noniocam
pacxoaarca
XpomaTuabl,

CTaHOBACH
CaMOCTOATENBHBIMA
XPOMOCOMaMMN

AHADA3A

Ha nonwocax
obpaasyloTca
[Ba aapa

TENO®A3A

O6pasyroTcs
[OBe ao4vepHue
KNETKM,
WOEHTUYHBIE
MaTepUHCKON

o B =
""l.slf’\‘:

Puc. 18. [JesieHne KJIeTKH — MHTO3
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Anaghaza. B aHa(hase mpoucxoguT paspesneHue OOYEePHUX XpoMaTHji B 06-
JlacTH IEHTPOMEDHI, 3aTeM OHH PACXOAATCA K IPOTHBOIOJJOMKHBIM HOIIOCAM
knaeTkd. Ilocne aToro xpomaTuasl cTAHOBATCH CAMOCTOATENLHBIMA CecTpuH-
CKHMH OLHOXPOMATHAHBEIMH XpomMocoMaMu. OTTATHBAHME XPOMOCOM K MOJIO-
CaM BCJIEICTBHE COKpallleHNsA HUTel BepeTeHa JelIeHus IPOUCXOAUT GBICTPO M
OZHOBDPEMEHHO.

Tenogpasa. Bo Bpemsa Tenodass OZTHOXPOMAaTH/IHBIE XPOMOCOMEI IIPEKpAaIa-
0T ABHIKEHHE, NeCHHPATH3YIOTCH (PACKPYYHBAIOTCA), GOPMUDYETCA AAPBILI-
KO, BOKDPYTI' pasomejlINXcad XPOMOCOM BHOBb 00pasyioTcs siepHble 000JI0YKH
(cm. puc. 18). MukpoTpy6oukyu BepeTeHa JeIeHHS paspyuiamoTcd, a IeHTPUOIN
VABAHBAKTCA — DPEIIHIUPYIOTCH.

IIponomKHUTeNIbHOCTE Kask 10l U3 ()a3 MHTO3a MOKeT GbITh PasIuyYHOHA — OT
HECKOJBKHX MUHYT /10 COTEH YacoOB. JTO 3aBHCHUT OT PAJA IPUYMH: THIIA TKAHH,
(bH3MOIOTHYECKOTO COCTOSTHUA OPTAaHW3MA, BIAUAHAS 3KOJOTHIECKHX daxTOpOB
(TemnepaTypa, XUMHYeCKHe BellleCTBA, CBET H Ip.).

ITocne Tenodassl IPOUCXOAUT HAeIeHHE UTOMIAZMEl — yumorunes. B kier-
Kax XHBOTHBIX JleJleHHe [IUTOIIa3Mbl OCYIIeCTBAAETCA 0J1arojapsa mepeTaiKKe,
KOTOpad Kak IOSICOK CXKMMAeT COAEPIKHMOe KJIeTKH OT nepudepuu K HeHTpY.

B pacTHTeJbHBIX KJIETKAX IMTOKMHES IPOMCXOAUT BCIEACTBHe 06pa30BaHus
CPeAHHHO} NIacTHHKM (MeMOPaHHOIO NMPOMCXOKIEHHU), paspacramleiicsa oT
IeHTPa K nepudepuu.

Bronornyeckoe 3HaYeHMe MHTO3a 3aKJTI0UAETCH B TOUHOI Iepeade HaCHe-
CTBEHHOH MH(poOpManuu u obecreueHNH IeHeTHYECKOH cTabuIbHOCTH OpraHm3-
MOB, TaK KaK BCe KJIETKH TeJla MHOT'OKJIeTOUHEIX OPTaHU3MOB 06pasyIoTCs IyTeM
MHTO3a H3 3UI'OTHI (OILTOZOTBOPEHHOTO AHIA).

B pesyabraTe MHTO3a yBEIHMYHBAETCH YHCIO KJIETOK OPraHM3Ma, U4TO obec-
neynBaeT ero poct. IlocpeacTBoM MuTO3a GECHIONBIM MyTeM Pa3MHOMKAIOTCA He-
KOTOpEIE€ BUABI ONHOKJIETOYHBIX OPTaHU3MOB (DasMHOKEHHeE JleJIeHHeM KJIEeTOK).
JleeHne KIETOK MUTO30M JIEKHUT B OCHOBE BETeTATHBHOI'O DA3MHOMKEHHUS.

Bnaropapsa muTosy obecmeumBaercsi pereHepanus (BOCCTAHOBIEHHE) yTpa-
YeHHBIX TKaHel M OpraHoB, a TaK’ke 3aMEIIeHMEe KJETOK, IPOMCXOAIIee v
MHOTOKJIETOYHBIX OpraHnu3MoB. Hanpumep, B opranname uesioBexa 3a OIHH NeHb
samemaerca 10! KJI€TOK, 9TO B OCHOBHOM KJIETKH KOMKH, SITUTEIHT KHUMOIeYHHUKA,
KJIeTKH KPOBH.

Bonpocbl u 3apanusa

1. Yro npencrasnaet coboi KNETOYHBIA LMKN?

2. Kakue Npoueccsl NPOMCXOOAT B KIETKE BO BPpems UHTepdasbl?
3. Yro takoe muto3? Kakune ¢asbl COCTaBNSIOT MUTO3?

4. Kakue npouecckl NPOUCXOAAT BO BpeMs Npothasbl?
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5. BcneacTsue 4ero OCYLIECTBASETCH pacxoXaeHne XxpoOMOCOM K noncam knetkn? Kakune
XPOMOCOMBI PACXOAATCS K MOMIOCamM KIEeTKM BO Bpems aHadasbl MuTo3a?

6. CpasHUTE UMTOKMHES B PACTUTENBHOM M XUBOTHOR KNETKax.

7. Kakopo 6uonorudeckoe aHa4eHne mutosa?

§ 18. MeWo3

5 ) Bce nu kNetkm AensTcs nytem mutosa?
bl MoueMy B raMeTax COAEpPXUTCA rannovaHbii Habop XpoMocom?

PenykuuonHoe gexeHHne. B Afpax coMaTnyecKUX KJIETOK M HE3PEJBIX II0JI0-
BBIX KJIETOK BCE XPOMOCOMEI IapHbIe, Hab0p XPOMOCOM — IUILIOUAHBIA (21). Ha
STaIle CO3PEeBAHMA IIOJIOBBIX KJIETOK IPOMCXOAUT AeJIeHHE, DX KOTOPOM YHCJIO
XpPOMOCOM YMEHBIIAeTcA BABOe M HA0OP XPOMOCOM CTAHOBHTCHA TallIOMAHBIM
(n). Takoe meneHvie Ha3bIBAETCA PeOYKUUOHHLIM — MelLO30M.

JIpyruMH CJIOBaMH, Meilo3 (OT rped. meiosis — yMeHbIIEHHE) — cmoco0b
IeNeHus 9yKAapUOTHIECKHUX KJIETOK, B pe3ybTaTe KOTOPOr0 IPOUCXOAUT YMEHb-
meHne (pefyKIIEs) 4Mciia XPOMOCOM B 2 pasa.

Meiio3 COCTOHT M3 ABYX IOC/el0BaTe]bHBIX Je/IeHHH, Ha3bIBA€MBIX COOTBET-
CTBEHHO IEPBBIM W BTODEIM AejeHuAMEH. Meifod BKJIIOUaeT Te e camble (dassl,
yTo 1 MuTO3 (puc. 19).

Ilepen Mel0o30M KOJWYECTBO XPOMOCOMHOI'0 MaTepHala yABAWBAEGTCA 6aa-
rogapsa penaukanuu JTHK, BcaeicTBHe Yero Kaas XpoMOCOMa CTaHOBHTCA
JIBYXPOMAaTUIHOH.

B npogaze nepgozo desenus (0Ha camas IIPOJOJIKUTENbHAS N0 BPEMEHH
CJIO’KHAA 1O IPOTEKaIIHM B Heil IporeccaM) IIOMUMO IIPOIECCOB, XapaKTep-
HEIX AJ18 Ipodassl MHTO3a, IPOUCXOAUT KOHBH0ZAUUA — [OIapHOe BpeMeHHOe
cONMKeHe IBYXPOMATUAHEIX 20MON0ZUYHbLX XPOMOCOM.

BenencTere KOHBIOTAIIMH TOMOJOTMYHBIX XPOMOCOM MOXKET OCYIIeCTBHThLCH
KpoccuHzoéep — 0OMeH WAeHTHYHBIMHU ydyacTKamu. [locae sroro cnupanusanust
XPOMOCOM JIOCTUTaeT HauOoJIblIIell CTelleHH, XPOMOCOMBI CTAHOBATCH MaKCHMAIb-
HO YKOPOYEHHBIME U yToameHHbIMu. OHHM IepeMeniaoTcs B 001acTh 9KBaTOPa
kneTkn. Hacrynaer meradasa mepBoro AejJeHus.

B memagpasze nepgozo deneHus HUTH BepeTeHA NeJIeHHSA NPHCOENHHAIOTCH
K IeHTpOMEepaM XPOMOCOM, U JBYXPOMATH/IHEIE XPOMOCOMEI PACIOJIaralTCs B
IIJIOCKOCTH 9KBaTOpa KJEeTKH HE II0 OAHOI:'I, KaK B MUTO3€, 4 TOMOJOI'HYHEBIMH
nmapamu (cM. puc. 19).

B anagase nepeozo deseHus K DOJIOCAM KIETKH OTXOAAT JBYXPOMATHAHBIE
XPOMOCOMEI, T. €. B IOYEPHIOI KJETKY IO0NaJaeT TOJbKO OAHA U3 KayK/10M Iapel
TOMOJIOTMYHEIX XPOMOCOM.

Ilocae menogasvt nepeozo denierus foOUepHHE KIEeTKH y#e HMeI0T PasInIHyI0
reHeTHYECKYI HHQPODMAIHIO.
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[OMONOrM4HBLIE XPOMOCOMBI

. . ;
@ Mpodazal
JHouepHue
XpomaTuasl

s KpoccuHroeep

["oMOonormyHeLIe XPOMOCOMBI
BLICTPaMBaloTCa

DPYT NPOTUB Apyra
Mo SKBaTOPY KNeTKW

MeTtadazall

K noniocam knetku
pacxoaaTcs

TOMONOrUYHbBIE XDOMOCOMBI,
Kaxnan U3 KoTopbix
COCTOWT U3 ABYX XpoMaTug,

Anadazal

Tenodgazall

Mpodazall

JByxpomatuHsie
XPOMOCOMBI
BbICTpanBaloTca

M0 3KBaTOPY KNETKH

MeTtadazalll

K noniocam knetkun
pacxoaarcs

AOYEPHWE XpoMaTUakbl,
CTaHOBACH
CaMOGTOATENbHbIMW
XpoMocoMamm

Anadazall

O6pasyloTca YeTklpe
rannouHeie KneTku,
pasnuyaroLumecs
HacnencTBeHHoR
WHpopmaumei

Tenodaszalll

Pue. 19. Cxema meiioza
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TaxuM o6pa3oM, BO BpeMs NEPBOI'0 MeHOTHYECKOro JeJIeHWd IPOUCXOAHT
pacxosKgeHHe IOMOJIOTMYHBIX XpoMocoM. B Kamxmo#l mouepHeH KJeETKe yxke
COZIeP:KHUTCH TAILIONAHOE IHCIO XPOMOCOM, HO cofep:xanue JIHK eme paBHO
AMIJIONAHOMY KOJHYECTBY (TaK KaK Kask/Jas XPOMOCOMA JBYXPOMATHAHAA).

BeJie 3a KOpoTKO# MHETepdas0ii (a mHOrAA 1 Ge3 Hee), BO BpeMsA KOTOPOH PeILIn-
ranyu [ITHK He DPOMCXOAWT, KIETKH BCTYIAIOT BO BTOPOE MEHOTHYECKOe JeleHHe.

ITociie KOPOTKOM npogass. mopozo deseHus JByXPOMATHIHbIE XPOMOCOMBI
B Memagase 6mopozo OefeHus PACIONaraloTca B IJIOCKOCTH 9KBATOPa U K HUM
NPUKPEILIATCA HATH BepeTeHa. DTUM MeHOTHYEeCKOe JeleHHe IIOXOKe Ha
MHTOTHYECKOE.

B anagasze emopozo desenus ¥ IPOTUBOIOIOMHEIM IIOJIOCAM PACXOAATCH
OHOXPOMATHAHEIE XPOMOCOMBI, KOTOpPBIE TellePb CTAHOBATCA CAMOCTOATENh"
HBEIMH XPOMOCOMaMH.

Ilo oroHYaHUH menogassi 8mopozo deseHus 00pasyroTes YeTbIpe MalIONIHEIe
KJIETKH, KOTOPhIe OTJIMYAIOTCH ApYyr OT APYyra reHeTH4ecKol HMHpopMaIlueii.

B pesyabTaTe ABYX HOCIeIOBATENbHBIX JeJeHUH MeiH03a U3 ONHOM KJIETKH
¢ IUILIOHIHEIM HAG0OPOM XpPOMOCOM 00pasyoTes YeThipe KIETKH C TalION/HBEIM
nabopom xpomocom. B atmx ximerxkax koamdecTso JIHK BiBoe MeHbIIe, 4eM
B COMATHUYECKHX KJIETKaX.

Buonormueckoe 3HayYeHHe Meiioza. Melio3 npoMCXOJAT OpH 00pa3oBaHUU
[IOJIOBBIX KJIETOK Y KHMBOTHBEIX M CIOp y OGOJIBIIMHCTBA pACTeHHH. ITOT OCOOBIA
BUJ JleJIeHNA KJIeTOK o0ecreunBaeT IoJepraHNe IOCTOAHCTBA YHCJIa XPOMOCOM
B KajXJI0M HOBOM ITOKOJIEHWH OPraHU3MOB IIPH HX IIOJOBOM pasMHO:eHUU. Eciu
OBl He ObLIO peAVKIHNH (YMEHBIICHHA) YHUCIA XPOMOCOM IpPH 00pasoBaHHHM IIO-
JIOBBIX KJIETOK, TO U3 IIOKOJIEHUS B MOKOJEHKMe BO3PACTAI0 OBl UHCJIO XPOMOCOM
¥ ObLT OBI yTPaueH OOWH W3 Ba)KHEHIINX IIPH3HAKOB KaXJOr0 BHIA — IIOCTO-
SHCTBO YHCJa XPOMOCOM.

Baarogaps KpOCCHHI'OBEDY, CIYIAHHOMY PACXOKIEHHUIO TOMOJIOTHIHEIX XPO-
MOCOM B aHadase MepBOro AeleHHA W JOYEePHUX XpoMaTH] B aHadase BTODOro
JleJIEHHSA CO3AAI0TCA BO3MOKHOCTH /1A BOBHHKHOBEHUS B TaMeTax HOBBIX KOMOH-
Hanuii reHoB. B 3TOM COCTOMT OHA W3 IPHYUH HACIEACTBEHHOH H3MEHYHBOCTH
OopraEu3MoB. VIMEeHHO [T03TOMY I0JI0OBOE PA3MHOMKEHHEe IPUBOJUT K BHICOKOM 13-
MEeHYMBOCTH, NOABJIEHUI0 OPTaHU3MOB ¢ HOBBIMU HACJIECTBEHHBIMH CBOMCTBAMU
B peayabTaTe MepeKOMOMHANME PA3JHUYHBLIX MeHOB 06ouX poxuTeseii.

Bonpocskl n 3apaHus

1. Yto Takoe meino3? MNoyveMy Meinoa HasbIBalT PeAYKUMOHHLIM AeneHnem?

. Kakoe 6uonorn4eckoe aHayeHue nmeeTt mMenoa?

CpasHuTE NPOLECCH MUTO3a U Meilo3a. B 4eM COCTOSRT ux pasnuuna?
CpasHuTe GUoNorMyeckoe 3Ha4eHre MuTosa u meinosa. Coenaite BbIBOAbI.

N
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§ 19. OpranHmam kak 6uonoruyeckas cucrema

5 2 Moyemy X1BOI OPraHM3M MOXET PACCMaTPUBATLCH Kak CUCTEMA 1 KaK YPOBEHb
) OpraHn3aLuunn XX1ueoi NpupoasI?

Onrorenernyeckuii yposens opranusauuu. Ocobb Kak IMeJOCTHBIA OPranuam
IpeACTaBIAAET cO00i 3/IeMeHTAPHYIO eJHHUIY KU3HU. B npyroi dopme Ku3HL
B IpHUPOJe He cymecTeyeT. Ecin B ycoBuAX 1a00paTOPHH MOKHO Pa3MHOMKATE
OTAeNbHBIE KJIETKH, BEIDAIMBATE KYJIbTYPEl TKaHEH, TO B IPHPOJe PealbHO U
CaMOCTOATENBHO MOIYT CYIIeCTBOBATH TOJIBKO OPTaHU3MEI,

Opzanusm — 3TO peaJbHBI HOCHTENb YKHU3HH, XapaKTePU3YIOLIUICA BCe-
MU ee cBoMcTBaMu. KaxkIbIii OPraHU3M B 3aBHCHMOCTH OT IPHHANJIEKHOCTH K
KOHKPETHOMY GMOJIOrHYeCKOMY BUAY DasBHBaeTCA M3 OJHOIO 3a9aTKa: CeMeHH,
CHOPBI, 3UTOTHL. Kasab1it OpraHuaM NPOXOANUT MHAWBHYAJLHOE PASBUTHE — OH-
mozere3 U UHAVBUIYAIBHO DearupyeT Ha AeHCTBHA MHOMKECTBA (DAKTOPOB Cpean,
MO3TOMY JaHHBEIM YPOBEHB YACTO HA3BIBAKOT OHIMOZEHEMUYECKUM.

ITo naHHBIM HAYKH, XKHBbIe CYIIECTBA BIEDELIE NOABHIMCHL Ha SeMie IpH-
MepHO 3,5 Mupj et Hazazn. C MOMEHTA BOSHUKHOBEHHSA NePBBIX IPAMUATHBHBIX
OpraHu3MoB Garosaps SBOJIOIUA NIOABUIOCH OOIBIIOE pPa3HOOOpPA3He JKUBBIX
topm. B HacTosAIIee BpEMS YMCIIO BUIOB, HACENAIONINX 3eMJII0, JOCTUTaeT Gosee
2 mun. Kasapiil BUL OpeACTABI€H COBOKYITHOCTBIO OPraHM3MOB, YHCIEHHOCTH
KOTODBIX MOJKET HOCTHIaTh OYeHb DOJBINTNUX BeJWYWH. B 0CHOBe 3TOro MHOIO-
00pasus, OHAKO, JEKHUT eIUHCTBO UX ITPOHUCXOMKICHHUS.

Oprasuamer o61aja0T OGIIUMH CBOHCTBAMH, NIPUCYIIAMHE KUBOH CHCTEME:
00MEHOM BellleCcTB M 9HEPTHH, CAMODEery Anueil, HacJeACTBEHHOCTbIO M M3MEeH-
YHBOCTBIO, POCTOM U Pa3BUTHEM, Pa3/ipaXUMOCThI0. Bce OpraHuaMel IOCTPOEHE]
M3 CXOJHBIX 3JIEMEHTADHBIX YACTHUI] — KJIETOK.

HexoTophle OpraHu3MBbl COCTOAT BCEro M3 OLHOH KJIETKH. DT0 00HOKLIEemoy-
Hble 0P2AHU3MbL, OOBITHO OHHM UMEIT MUKPOCKOIIHYeCKHe pasMmepsl. K ogHOKIe-
TOYHBIM OPraHH3MaM NMPUHAJIeKAT 0aKTepPHH, APOKIKH, HEKOTOPEIE BOJOPOCIIH,
ameOnl, HHQY30PUH U Ip. MHO20KLIeMOUHbLE 0PZAHU3MbL COCTOAT M3 MHOKECTBA
KJIETOK ¥ 007a7aT, KaK IPaBUJI0, KPYIHBIMH PasMepaMH.

Bce »xuBble OPraHM3MBI HMEIOT OTHOCUTEJLHO CXOJHBIE TOTPeOHOCTH: JOOBI-
BaHHE IIUIIH KaK UCTOYHMKA S9HEPTUH, 3aBOEBaHHUE YKHU3HEHHOI'0 IPOCTPAHCTBA,
Pa3MHOXeHHe, BhlI’)KHBaHHUE.

OprasEn3m Kak nejocrHas cucrema. JI1060i opraEuaM npejicTaBiseT coboit
CHCTEMY, COCTOAINYI0 H3 B3AMMOCBASAHHBIX JJIEMEHTOB. ¥ OLHOKJIETOUHBIX
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OPraHHU3MOB OJ[Ha KJIeTKAa IPeJCTaBIfgeT CO00M IeIOCTHRIN OPraHnu3M, Mo il
CBA3H C BHEIIHEH CPEeoH.

MHOrokneTo4YHBIE OPTAHU3MBI COCTOAT M3 MHOMKECTBA KJETOK, pasjdda-
IOIMUAXCA 0 CTPOEHHI0 W (QPyHKOUAM. B aTOM ciyyae MOXXHO IOBODHUTH O
AuddepeHIUaANUKM KJIETOK II0 CTPOEHWI0 M BERINOJHAEMBIM HMH (QYHKIHAM.
CoBOKYIHOCTB KJETOK M MEXKKJIETOUHOTO BeIecTBa, 00JaJaiolUX CXOZHBIM
CTPOEHHEM, PYHKIUAMM M OOIIHUM IPOUCXOMJeHHEeM, Ha3hIBAETCS MKAHbIO.
¥ BHICIIMX pacTeHHil OOBIYHO BHIAENAIOT 00pa3oBaTeabHbIe, OCHOBHBIE, IIOKPOB-
HbI€, IPOBOAAINNE, MEXaHHYECKHUEe U BBIAEIUTEIbHBIE TKAHHA. ¥ OONBIIMHCTBA
MHOTOKJIETOYHEIX XHBOTHBIX PA3JIMYAIOT UeThIPe IPYIILI TKAHEH: SIIUTeIHAE-
HYI0, COEJUHHUTENbHY0, MBIIIIEYHYI0, HEPBHYIO.

W3 pasubix TKaHeil B opraHuame HopMUpyOTCea opragel. Opzan — 3TO 4aCTh
OpranusMa, 3aHUMAaINAas B HEM IOCTOAHHOE II0JIOXKeHHe, HMEIIas onpege/eH-
HOe CTpOeHHE, (POPMY ¥ BBINOJHAIIAA COeNHaJbHble GyHxmun. Hampuwmep,
YV HOBETKOBBIX DPACTeHHH BBIJEJSIOT BEreTATHBHBIE OPraHbl (KOpPEHb, cTebelb,
JIACT) U TeHePATHBHEIA OpraH — I[BETOK.

B opranusme y mozaBiAiomero 60IbIIMHCTEA BUA0B MHOTOKJIETOUHEBIX JKH-
BOTHBIX OCHOBHBEI€ ODPIaHBI — MOS3T (roJIOBHOM M COHMHHOM), cepjie, JerKwue,
JKEJYNOK, KUIIeYHUK, [Ie4eHb, NOYKH U Op. KaKAsIi W3 OpraHoB CIYIKHT CO-
CTABHOU YACTBIO TOH MM MHOH GOJIee CJIOMKHONM CHCTEeMBI OPTaHOB.

Cucmembl. 0pzarnoé COCTOAT U3 B3aMMOCBA3AHHBIX OPraHOB, 00BeAUHEH-
HBIX OO6mumMH QyEKIHAMU. Hanpumep, B opraHusMe uyejoBeKa pPasIHUAIOT
OINOPHO-JBHTATEJILHYIO, CePAeUHO-COCYAUCTYIO, AbIXATENbHYIO, MHINEBAPUTE b
HYI0, BBIIETUTENBHYIO, 9HJOKPHUHHYI0, HEPBHYIO H IIOJIOBYIO cucTteMbl. CHCTEeMBI
Ooprasos paGoTaroT He H30JIHPOBAHHO APYT OT APYra, OHM B3AHMOCBHBAHEI U B3a-
HMOJEHCTBYIOT NI HOCTHIKeHUs HeoOXOAMMOro AJIA OpraHU3Ma pesyjbTaTa.

Taxum oGpasomM, *KHBOI OPraHN3M IIPeACTaBIAET cODOi CHCTEMY, COCTOAIIYIO
M3 B3aMMOCBABAHHBIX W B3AMMOJIEHCTBYIOIIUX MEX/y co00i 3JIeMEeHTOB: KJIeTOK,
TKaHEe#, OPraHoB, cucTeM opraHoB. CHCTeMbI OPraHOB 06Pa3yIOT IIeJOCTHBIN
Opra’HmaM, QYHKIMOHHDYIOINHE KaK eguHOe 1esoe Gaarogaps B3aMMOCBHSH H
coryiacoOBaHHOH pafoTe BCeX CHCTEM OPraHOB.

¥ pacrenuit GU3HOTIOrHIECKUE NIPOLECCH KOOPAUHUPYIOTCA U PErYIUPYIOTCS
BellecTBaMH — (OUTOTOPMOHAMH.

VY KUBOTHBIX paboTa OPraHOB PEryJIMPYeTCs JBYMS CIIOCOOAMH: I'yMODAsb-
HBIM U HEPBHBIM. I'yMopanvHas pezyaayus y }KUBOTHBIX OCYIIECTBISeTCH GJa-
rogaps ropMoHaM — BBICOKOAKTHMBHEIM BeIleCTBAM, 00pasyIOIIHUMCA B CAMOM
opranuaMe. HHYTOXKHO Malible KOJIHMYECTBA TOPMOHOB OKAa3bIBAIOT MOIIHOE
BO3/ieiiCTBHE HA JeATeTbHOCTh ONpe/eIeHHbIX OpragoB. ['OpMOHBI PeryanpyoT
GbYyHKIHE OpraHu3Ma, Ipolecckl oOMeHa BeIecTB, POCT u passutue. Hepsnas
pezynrayus xapaKTepHa TOJBKO AJA JKMBOTHRIX OPraHM3MOB, 00JaJaloIImx
HepBHOW cucremoii. HepeHaa cHcTeMa, Tak e KAk M TOPMOHBI, BO30y:KIaeT
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WA TOPMO3HT (PYHKIHUH opranuaMa. MamMeHeHHe (DyHKIMH OpraHM3Ma MOTYT
BbI3BIBATh M3MEHAKIIHNECA YCIOBHA BHEIIHEH cpejabl WJIH BHYTDPEHHEH Cpebl
oprasusMa (KpoBH, TKAHEBOU YKUIKOCTH, JUMQEI).

HUrak, HepBHAA M I'YMOpAJbHAA PETYJSIMHA OCYIIECTBJIAIOT B3aUMOCBA3L U
COrJIACOBAHHYIO paboTy BCceX CHCTeM OPraHoOB, 4TO obecmeumBaeT QYHKIIMOHH-
pOBaHMe KHBOTHOI'0 OPraHM3Ma KaK eJHHOTO IeJIOoro.

JKuBble opraEM3MEI CIOCOGHEI K 20Mmeocmasy, T. €. NOAAeP:KaHUI0 IOCTO-
AHCTBA BHYTPEHHEH cpeAsl opraHmsMa. I'oMeocTad — Ba)KHeHIee CBOMCTBO
IeJIOCTHOTO opraguaMa. MexaHW3MBbl caMOPeryJIAIUY 3aKJI0YanTCAd B TOM, YTO
IIpH A000M OTKJIOHEHHH OT HOPMAJBHOTO COCTABA BHYTDEHHEH Cpelbl OpraHusMa
BKJIKYAIOTCA HEPBHBIE M I'yMOpPAaJbHBIE IPOIECChl, BO3BpPAIAOIIye COCTOSHHE
BHYTPEHHEeH Ccpebl K HCXOMHOMY cocToAHMI0. CaMoperyAnuda mo3BojgeT opra-
Hu3MaM 3 GEeKTHBHO IpHUCIocabINBAThECA K H3MEHEHHAM OKPYIKalolei cpejsl.
B cBA3M CO CKA3aHHBIM MOKHO CHEJIATH BHEIBOJ, UTO KHBOHM OPraHHM3M — 3TO
caMoOperyJupyloiasaca cucTeMa.

JIro0oii XUBOM OPraHM3M HYMKIAeTCA B IOCTOAHHOM IIPHUTOKE Da3JIMYHBIX
BeIIeCTB U3BHE: B IUTATEIbHBIX OPraHUYEeCKHX BelllecTBax, BOJe, MUHEePAJIbHBIX
consax, Kucaopoge. IliA selleHBIX pacTeHHH HeoOXOAMMEI ellle YIIeKHCIbIA ras
¥ DHEeprusa cBeTa. B CBOIO Ouepejhb, "KHUBbLIe OPraHNU3Mbl 0OMEHHBAIOTCA C OKPY-
JKaImed cpefoil NpoAyKTaMHu 00MeHa BEIeCTB, T. €. OHU IIPeJICTaBIAIOT coboii
OTKPBITYIO CHCTEMY.

Taxum obpasoM, 060 KUBOW OPraHH3M MOMKeT OBITH PAacCMOTPEH Kak
OTKPBITASA CAMOPEryJIHpYIOIasca CUCTeMa.

Bonpocbl u 3apaHus

1. O6bACHWTE, NOYEMY OpraHM3M MOXHO pacCMaTpuBaTh Kak CaMOCTOATENbHbLIA YPOBEHb
opraHu3aumm XnBeoro.

2. Toyemy OpraHM3MeHHbI YPDOBEHb — CaMblil MHOMO4MCIEHHBIA NO CBOEMY COCTaBy YPOBEHb
opraHvsaumm Xueoro?

3. [JokaxuTte, 4TO OpraHMam — aTo cucTema.

4. [lpuvBeauTe NPUMEpPbI, A0Ka3bIBAOWMWE, YTO XUBON OpraHn3m (pacTeHus, XUBOTHOIO,
B TOM 4MCne Yenoseka, rpuba, 6aktepun) — OTKPbITas U caMmoperyipylowascs cuctema.

§ 20. Tunbl NUTaHUA OPraHU3MoOB.
MuHepanbHO€ nNUTaHne

3
5) B 4em 3aKnio4aeTCA NPOLECC NUTaHUS OpPraHM3mMoB?

O0mas xapakTepHCTHKa mnpouecca nuTasusa. JUBBIM OpraHH3MaM IJIdA
JKU3HeJeATeNIbHOCTH HeobOxoauma sHeprusA. [Ipm arom coBepiiaercda pasHO-
obpasHasi paboTa, HAIPUMED CHHTE3 BEIleCTB, HYKHBIX JJIA POCTa H BOCCTAHOB-
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JIEHHS KJIeTOK U TKaHel; aKTUBHLIA TPAHCIIOPT BeIlleCTB B KIETKY U U3 KJIeTKH;
3JIeKTpHUYecKas Tepefadya HEPBHBIX HMIYJILCOB; MeXaHHMYECKOe COKpalleHue
MBIIIL (ABUKEHME); NOAJEPIKAHKME IIOCTOAHHOM TeMmneparTyphl Tena (y IITHIL
U MJIEKOITHTAIOIMHUX) H JAP.

IIpomecc npuobpeTeHNs OPraHU3MaMM DHEPIUM M BelllecTBa Ha3bIBAETCHA
numanuem. OgHO U3 HauboJIee BAKHBIX PA3IHYNI MEXAY *KUBOTHEIMH, pacTe-
HUAMH, 0AKTEeDHAMH COCTOMT B THIIe NHUTAHHWA. THILI IATAHUSA Pa3JN4YalOTCA
110 MCTOYHHUKY HMCIIOJb3YyEeMOT0 OPraHM3MaMHi yriaepoja.

ArrtorpodHoe muramue. OpraHusMbl, CHHTE3UPYIONIHE OPraHUYECKHe Be-
II[eCTBA M3 IIPOCTHIX HEOPraHWYeCKHX COeIWHEHMIl, HA3LIBAIOT a8mompopamu
(or rpeu. autos — cam, trophe — nwmina, nuranue). K aBrorpodam oTHOCAT
pacTeHUA M HEeKOTOpble OaKTepHH.

AspToTpod)Hble OpraEU3MBl DOApPa3felda0T Ha (GoTocHMHTETHKOB (0T rped.
photos — cBer, synthesis — coegmHeHnue) ¥ XeMOCHHTETHKOB («XeM0» — IepBas
COCTABHAS YACTh CJIOBA, COOTBETCTBYIOINAS 110 3HAYEHHIO CJIOBY «XMMHUYECKHM»).

@domocurnmemury (pacTeHusi, 3eJIeHbEIe NPOTHCTHL U (DOTOCHHTE3HPYIOIIHE
faKTepuH) CHHTEe3HUDPYIOT OPraHMYeCKHe BeIlecTBA IPH YYACTHH YIJIEKHCJIOTO
rasa M BOJBI C UCIIOJb30BAHUEM 3HEPIHH CBeTa.

Xemocunmemuru (baxTepuu, yyacTBRYIOIINE B KPYTOBOPOTE a30Ta, cepobak-
TepHH, Kele300aKTepUN) CUHTe3UPYIOT OPraHNYeCcKHe Bell[eCTBa U3 MUHEePAaJIb-
HBIX COeJMHEHHI, B KAYeCTBe HCTOUHUKA MOJNYUYEHUA OPTAHHYECKOTO BEI[ecTBA
OHHM COOTBETCTBEHHO MCIOJB3YIOT aMMHaK, CepoBOmopoj, okcup sxenesa (II),
a DHEePruio MOJIYYaloT BCIEeJICTBHE XMMHUUECKHUX peakmuii. BakTepun urpaoT Bax-
HYIO POJIb B IPHPOJie — Y4YaCTBYIOT B KPYTOBOPOTE a30Ta, TAKUM 00pasoM Iogaep-
JKHBas IJIOJOPOJYE IOYBEI, & TAKIKe B KPYrOBOpPOTe cepsl U T. A. (em. § 11).

I'ereporpodaoe nuranue. Bee :xuBoTHEBIE, IPUOLI, MHOrHE DAKTEDHUH HCIIOJIb-
3VIOT JJIfi CBOEI'0 HHTAHUSA I'OTOBBIE OPraHWYECKHE BellleCTBAa. JTH OPraHU3MBbI
10 cnocoby NUTAHHA OPHHAAJIEkKAT K rereporpodam.

I'emepompoguer (or rped. heteros — Apyroif) HCIONB3YIOT AJNA NATAHUS
yIJIepoj, BXOAAIIUI B COCTAB CJIOMKHBIX OPraHWYECKHUX BEINeCTB. JTH BellecT-
Ba JaioT rereporpodaM sHEPruio, HeoOXOOUMYIO A WX JKHU3HEIeATEIbHOCTH.
OHH TaKKe CIYIKAT UCTOYHHKOM aTOMOB M MOJIEKYJI, HAVIIUX Ha 00HOBJIeHHE
KJIETOYHBIX CTPYKTYP M HOBOOOpasoOBaHME IUTOILJIA3MBEI B IPOIlECCE POCTA H
PasMHOKeHHUA KJIeTOK. BMecTe ¢ mHUINel reTepoTpodbl MOJYUYAOT BUTAMHHEI,
KOTOpPBIe HE CMHTE3UPYIOTCS B UX OPraHU3Me, HO abCOMITHO HEOOXOMUMBI /s
MHOTHX IIPOIECCOB, MPOHCXOAAIIUX B KJIETKAaX. B KOHEYHOM HMTOre BEIKHBA-
HUe reTepoTpodoB 3aBUCHT OT AKTHBHOCTH CHHTE3a OPraHUYECKMX BeIllecTB
aBTOTpOdaMHu.

CrocoOb1 noOBIBAaHWA W MOTJIONIEHHSA MHIMH Y reTepoTPOMHBIX OPraHM3MOB
pa3Hoo0pasHbl, HO NyTh IPEeBPALNeHUA NHUTATEJILHBEIX BEIIECTB B YCBOSEMYIO
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(hopmy y OonbIIMHCTBA W3 HHUX O4YeHb CXoAeH. IIpeBpamjeHHe NHTATEJIbHBIX
BELIECTB OCYILIeCcTBIAEeTCA B ABa 9rama. IlepBhIil oTan: pacHienjieHne KPYIHBIX
M CJIOJKHBIX MOJIEKYJI Ha 0ojiee mpoOCThie MOJIEKYJIBI — nepegapusarue. Bropoi
9TaIl: 6CACHIEAHUE DACTBOPHMEBIX MOJIEKYJI ¥ MPAHCNOPMUPOSKA UX K COOCTBEH-
HBIM TKaHAM OpraHm3ma.

Taxum 06pasoM, Bce OPraHU3MBI 110 THIIY THTAHUA KJIACCH(PHUIUPYIOT B 3a-
BHCHUMOCTH OT MCTOYHHKA dHEDPruH (CBETOBOM MM XMMHYECKOI) M MCTOYHHMKA
yriiepojia (yriIeKuciaoro raza Wiy yIjepojia, BXOAAIIEro B COCTAB I'OTOBBIX OP-
raHAYeCKUX BEI[eCTB), HCIOJIb3YEMbBIX OPraHU3MOM IS CHHTe3a He00XOqMMBIX
eMy OpPraHWYeCKHX BeIecTB.

MunepajgbsHOEe MHTAHKE pacTeHHi. ABTOTPO(HOE THTAHKE BKJIIOUAET HE TOJb-
KO CHHTE3 YIJVIEBOJOB M3 YIJIEKHCJIOI0 ra3a M BOJAbI, HO U IIOJIHOE YAOBJIETBOPEHHE
BCeX MOTPeOHOCTel OpraHMaMa B APYIHX OPraHWYeCcKHX BellecTBax: Oenkax,
JKUpax, yriaeBolax, HYKJIEHMHOBBIX KHCJI0TaX. B cocTaB 6elKOB, HYKJIEMHOBBIX
KHCJIOT BXOAAT aTOMBI a30Ta, cepsl, dochopa u ap. UMeHHO Mo3TOMY pacTeHus
HYKJAIOTCA B MHHepaJIbHEIX BelllecTBaX: HUTparax, docdarax, cynbharax
u 1. 1. Ilornoniesne pacTBOPOB MUHEPAJNLHBIX COJIEH CBA3aHO ¢ BCAChIBAHHEM
BOJIbI KOPHAMHA DAaCTeHUI dyepe3 KOPHEBbIE€ BOJIOCKH.

HecMoTpsa Ha TO 4TO B IIOYBEHHOM PACTBOPE MMEIOTCS MHOTHE BeIecTBa,
KODHH PACTEHHWH [OTIOIIal0T TOJBKO Te M3 HHX, KOTODPBIe HEOOXOJHMMBEI UM
I KusHegesaTeasHocTH. KonMuecTBO IOCTYHAIOMUX Yepe3 KOPHEBYIO CHCTe-
MY MHHEPANBHBIX COJIeH 3aBHCHT OT HX COAEPyKaHHsA B IIOYBE, OT BJAKHOCTH
¥ TeMIIepaTypsl IIOYBEI, 4 TaKyKe OT BHJA pacTeHHi. KyJIbTypHEBIe DACTEHUSA C
YPOKaeM BEIHOCAT M3 MOYBEI OOJIBINOE KOJIWYECTBO MHHEDATIBHBIX COJIEH, 0CO-
OeHHO HHUTPATOB, ocdaTos, cyabdaroB. [10s3TOMYy B IOUBY HYIKHO IIOCTOSHHO
BHOCHTHL MHHEDPAJLHBIE YA0OpEHMs, IPUUYEM IOJ DAa3JIHUYHBIE KYJbBTYPBHI —
B PasHOM KOJIMUECTBe.

Pacryiiue 4acTH pacTeHHA — MOYKH, MOJIOJABLIe JHUCThA, PasBUBaIOIHeCA
IBETKH, IUIOALI M 3alacamolnue Opradsl (KJIyOHH, JTYKOBHILI M ApP.) — IpPex-
CTaBJIAIT co00il oprasel noTpebaeHns MUHePAJIbHEIX coiei (puc. 20).

MuaepajisHOE IUTAHKE JKUBOTHBIX. MuHepaJIbHEIE BEIIECTBA HYXKHEI U reTe-
pOTpPOdHEIM OPraHH3MAaM KaK CYIIeCTBeHHOe AOMOJHEeHNe K OPraHuYecKo Muire.
HuBOTHEBIE OPraHU3MbI YYBCTBHTEIBHBI K HEJOCTATKY, & TeM 6oJiee K OTCYTCTBHIO
TeX WJIH WHBIX MHHEPAIbHBIX COJieid B numie. MuHepanbHBIEe BellecTBa UIPaioT
CYIeCTBEHHYIO POJb B IIACTHYECKHX IPOIeccax, B (DODMHPOBAaHUM TKaHEH.

IInst GONBIIMHCTBA ¥UBOTHBIX BeJIMKO 3HAUEHHE coedl Kanbuua. OHM BXOAAT
B COCTaB PAKOBHH MOJLIIOCKOB, J€HTHHA 3yOOB, KPOBH, KJIETOYHOI'O CONEPHUMO-
ro. Coii KanbIlusd, COePsKallMecs B IIHIe, YCBAUBAIOTCA OPTAHU3MOM U BJIHUSAIOT
Ha 00MeH BeIecTB, VKPeIJISIOT 3all[UTHEIe CHJIBI OPraHW3Ma U MOBBIIIAIOT €ro
VCTOMYHMBOCTE K WHOEKIIMOHHBIM 00JIe3HAM.
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V@

Kny6un JlykoBuub!

Puc. 20. Oprassl norpef/ieHNA MEHePAJBHBIX COJei
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HusHenno BaskHbIi a1eMeHT — (pocdop. B TKaHAX OPraHUEMOB M IHUIEBBIX
npoaykTax ochop comepruTca B Buge hochopHOE KUCIOTH U ee cosell (doc-
(haroB). PocdhopHas KHCJIOTA YIACTBYET B IIOCTPOEHHU MOJIEKYJ HYKJIEHHOBBIX
gucaor, AT®, maorux depmenros. Coeguuerus dochopa BXOIAT B COCTAB MBI~
IMeYHOM, KOCTHOH TKaHM, MO3Ta M YUACTBYIOT BO BceX BHAaX o0MeHa BellecTs.

O6meHn docdopa B OpraHuaMe TECHO CBA3aH ¢ 0OMeHoM MareEudA. Bompmas
YaCTh MArHHSA BXOAHUT B COCTAB KOCTHOU TKAaHU. BHoJormdeckasda poJib MarHusi
CBA33aHA C KAaTAJIHTHUECKMMHM IIpOIleccaM¥y, HOpMaJusanuell Bo3OyIHMMOCTH
HepBHOH cucTeMbl. Marumii o6sajaeT COCYyAOPACIIMPAIOIINMHE CBOMCTBaAMH,
CTHMYJIUPYET IePHCTAJIBTHKY KUIIEYHUKA W BBIJGJIEHHE JKeIuH.

Kanuit urpaer BasxHYI0 POJib B IPOIECCAX BHYTPHKIeTOUHOro obmMeHa. Monbl
Kanusa obecneunBAIOT IIOCTOAHCTBO BHYTPEeHHEH cpelbl OpraHM3Ma UYellOBeKa,
cIocoOCTBYIOT IIPOBEAEHUI0 HEPBHEIX MMITYJIbCOB K MBIIIIIAM.

BasxHoe (pus3HOIOrHUeCcKOe 3HAYCHHE HMeeT HaTPHUii, HOHBLI KOTOPOTO HAXO-
IATCA BO BCeX KJETKAX W TKAHAX M 00ecleYHBAIOT MOCTOAHCTBO BHYTDEHHEH
cpefbl OPraHMW3Ma, IPUHUMAIOT AKTHBHOE yYacTHe B BOJHOM oOMeHe.

HenocTaTouHOCTH MHHEPAJIBHBIX 3JieMeHTOB. OIeHHTEL BIHAHUE OTAEJbHBIX
BJIEMEHTOB HEeJErKo, a MHOTA4a Jaje HeBO3MOXKHO. Hanpumep, HeJOCTATOK XJI0-
poduaia y pacTeHUH MOKeT ObITh BhI3BAH HEXBATKOW MarHMA HWJIM JKeJesa.
¥V oBem ¥ KPYIHOI0 pOraToro CKora 4acro Habmmopaercd auapes (IIOHOC), BEI-
3BaHHAsA HEJOCTATKOM MeJH B OPraHM3Me. ¥ IO3BOHOYHBIX JXKMBOTHEIX, B TOM
4qrcje y 4eloBeKa, HeXBATKa MapraHmna oOyciaoBIWBaeT HapylleHHE DasBUTHSA
KOCTeH, a HeJJOCTATOK JKeJie3a BbI3bIBAET MaJOKPOBHE.

Camoe pacmpocTpaHeHHOe 3a00/ieBaHHWE DACTEHHH CBA3AHO C HEZOCTATKOM
KaJHs, 9TO BhIpasKaeTca B MOKEJITeHUH W NOOYpPeHHH KpaeB JINCTHEE, B IpPeXKe-
BpeMeHHOI rubenu pacrenus. HexsaTka MeAH BBI3bIBaeT OTMHpaHHe M00eroB
y pactenuii. HemocTaTok comepikaHus Maprasia IDOABIAETCH NATHUCTOCTHIO
nHcTheB y 0000B. [ledunur Gopa BeIdbiBaeT 3a0ojieBaHUe «THHML CepledKa» y
KODHEILIOAOB CaxapHOil cBekJbl. HeonHosHauHOCTH HabOMOAaeMbIX 3(@exToB
00BACHAETCSA TEM, UTO MHHEDaJbHBIE dJIeMEHTHl OKa3bIBAKT 3HAUUTEIBHOE
BIHAHWE HA 00MeH BeI[ecTB B KJIETKaX.

3HaHHA O MHUHEPAJBHOM IHTAHHK OPraHM3MOB BAYKHBI W [JIA MEJHIIUHBI,
¥ JUISL CeJIBCKOTO XO03AHCTBa, TaK KAK 00JIe3HAM, BHISBIBAEMBIM HEXBATKOM Om-
pelleleHHBIX XUMHUYECKHUX BJI€MEeHTOB, IIOBePyKeHbI BO BCEM MHDe U DACTeHHdA,
¥ JKUBOTHEIE, B TOM YHCJe JIONH.

Bonpocki U 3aaaHua

1. Yt0 Takoe nutaHue?
2. Kakue opraHuM3Mbl OTHOCAT K aBToTpodam, kakve — K retepotpodam?
3. YTO NOHMMAIOT Nom, TEPMUHOM «MUHEPANbHOE NUTaHue»?
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4. [pusegoute NpumMepbl 3a60NeBaHW PACTEHWIA U XKUBOTHLIX, Bbi3bIBAEMbIX HELOCTATKOM
MUHEpasbHbIX 3IEMEHTOB.

5. [o4emy xuBble OpraHn3mMbl NOMKUMO OPraHU4YeCKnX COeaMHEHUIA HYXXOalTCH B MUHEPalb-
HbIX BEWECTBax?

§ 21. ObixaHue opraHmamoB. MNazoobmeH

2
)) : Yro Takoe gpixaHue? Yem otnuyaeTca NpoLecc AbixaHws oT rasoobmeHa?

Iomnep:xanue o6Mena Bemects. Ilogasiaiomee G0TBITUHCTBO M¥HUBBIX Op-
TAaHHU3MOB [JIA ABIXAHWUA HYKIAOTCHA B IIOCTOAHHOM IOCTYILIEHHH KHCJIOPOZA.
Kucnopon ycsauBaeTcs oprasmsmom J1ubo U3 armochepHOTro BO3Ayxa, aubo U3
BOJIEI, B KOTOPOH OH PACTBODEH.

Ibixanue — 3TO mpomece, IOCPEACTBOM KOTODOTO KWBbIE OPIaHHM3Mbl BhI-
cBODOKIAIOT PHEPTHI0 M3 NHUTATEJbHBIX BelllecTB. Korga AbixaHWe IpPOTeKaeT
B KJIETKaX, ero HasblBalOT K.AeMmoiHbiM (TKAHeBBIM) HJIN 6HYMPeHHUM Obl-
xanuem. (IIpomecc KieToyHnoro abixauus Obwr paccmorpeH B §13.) Ecam mna
3TOr0 mporecca TpedyeTcs KHCIOPOI, TO JbIXaHHWe HA3LIBAIOT apobHbim. Ecau
JKe peakIMH OPOUCXOAAT B OTCYTCTBUE KMCJOPOJa, TO ABIXaHWE AHAIpPoOHOoe.
AHaspOo0OHEIMHA OPraHM3MAaMH ABIAKTCI HEKOTOPHEIE DaKTepHH, IIOJyUaroIiue
9HEPrHi0 B mpoliecce OECKHUCJIOPOIHOI0 pacllelJleHHdA YTJIeBOJOB HJIH aMHHO-
KHcIoT. AHaspobaMu SABIAIOTCA, HAIPUMeD, Takwe DakTepHUH, KaK Ial0dyKH
00TyIM3MAa M FaHTPEHBI.

Knerounoe (BHyTpeHHee) IbIXaHUE HE CIeAyeT IyTaThk ¢ ABYMS IIPOIlecCaMu:
MOTJIOIIEHNEM KHCJI0OPOa U3 OKPY/KAIOMEH cpelsl U BEIIEIeHHEeM YIIeKHCIOT0
rasa B cpefly. B COBOKYIHOCTH 9TH JBa IMPOLECCA COCTABJIAIT ra3000MeH, WIH
BHEIIIHEe [hIXaHHe.

T'azoo6men. Buewnee doixanue, uau 2a3000MeH, nIpencTapiaser co0oi coBo-
KYIHOCTE IPOIECCOB, 00ECIeUHBAIONIIMX MMOCTYILIEHWE B OPraHU3M KHCJIOPOJa
JJIS MCIIOJIL30BAHHMA €r0 B OMOJIOTHYECKOM OKHMCJIEHMH OPraHHMYeCKHX BelllecTB
U yIajleHHe U3 OPraHM3Ma YIIeKHCJOoro rasa, o0pasoBaBIIerocs B IpoIecce
OKHUCJIeHU S,

Kaxmum 651 HE GBI IPOLECC RIXAHUSA — A9POOHBIM HIIH AHAPPOOHBIM, MEK-
[y OPraHM3MOM M CPefioil HenpepHIBHO JOJMKEH MPOUCXOJUTh 00MeH rasaMu.
APpOOHEIM OPraHU3MAaM [AJIA OKHCJIEHUS [IUTATEIBHBEIX BEIIECTB U MOJYIeHUS
9HEPIruH HY:KEeH MOCTYIAKINHAN U3 OKPYIKAIOIEN cpelbl KUCJI0POI, & B OKDYyIKa-
IOIYIO cpeny a’po0bl U GOJBIIHHCTBO aHAYPOOOR BEIAEIAIOT KOHEUHBIN OPOAYKT
IBIXaHAA — YIJIEKHUCIBIHA Tas.

I'azoo0MeH TPOMCXOAUT HA MOBEPXHOCTH JALIXATENLHLIX OPraHOB HMJIH KJe-
TOYHBIX MeMOpaH, HAa3LIBAEMEIX dblxamenbHoll nogepxrocmsio. JlpixarensHaa
NOBEPXHOCTH YAOBJIETBODAET HECKOJBKHM YCJOBHAM: OHA IPOHHIlaeMa AJIsA
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Pue. 21. T'a3006MeH y KHBOTHBIX,
OCYIIECTBJIAEMBIH Yepe3 HOBEPXHOCTh TeJa

ras3oB; TOHKas, B CBA3U C 4yeM Jaud-
(hy3ua razos shdekTUBHA; BIAAKHA,
TaK Kak rassl AUQQYHIUDPYIOT TOILKO
B DACTBOPEHHOM BHJE; HMEeT OTHO-
CHTeJIbHO OOJBIIVIO ILIOIIAAb, Uepes
Hee oOMeHMBAIOTCHA JOCTATOYHEIE
KOJIMYeCTBa r'a30B B COOTBETCTBHH C
noTpe6HOCTAMHE OpPraHM3Ma.

I'azo00MeH y KMBOTHBIX. ¥ OIHO-
KJIeTOYHBIX JXKUBOTHBIX, HAIIDHMED ¥
OOBIKHOBEeHHOH ameObl, JKHUBYIIEH B
BOZHOM cpejie, ra3000MeH IPOUCXOIUT
nyTeM AHQAY3UU depe3 BCIO HAPYIK-
HYIO IUTOILIa3MaTHYeCKyI0 MeMOpaHy,
YTO BIOJHE oDecrnedywnBaeT mOTpebHO-
ctu amebnl B Kucaopozge (puc. 21).

V KHUIIeYHOIOJOCTHRIX, HAIIPHMED
YV THAPBEI IPECHOBOJHOM, BCe KJeT-
KM HAXOAATCA B KOHTAKTE C BOJHOH
cpenoi, H y KaMJA0H M3 9TUX KJETOK
ra3000MeH IPOMCXOAUT Yepes MeMoOpa-
HY, COIPHKACAIOUIYVIOCH ¢ BOJOMH.

YV mnockux uepBel rasoobmen
3aBHCHT 0T oOpasa >KHM3HH JKHBOT-
HOro. Hampumep, y ¢BOOOJHOKUBY-
mero 4epBA — MOJIOYHON NIaHAPHH
(cM. puc. 21) — KHCJIOPOJ MOCTYIIAET
B OpraHm3M nyreM Aud@ysum uepes
BCI0 TIOBEPXHOCTH Tesia. MoJouHas
IJIAHADHA KUBET B XOPOIIO a3PHUpPy-
€MBIX BOJOEMax.

A BOT TaKkHe ILIOCKHE YeDPBH, KaK
CBHHOM ¥ OBIUMI IIeITHW, DapasuTH-
PYIOT B KHIIeYHHKEe YeJOBeKa, rie
KHCJI0pPOZa OYeHE MaJo. B Tarkux
VCJIOBHSAX OHM IPOABIAIOT cebd Kax
aHaspoOHEIE OPraHU3MEI.

¥V KOnbpYaTHIX YepBeH CIellHayb-
HOM ABIXAaTeNIbHON CHCTEMBI HET, H
rasoofMeH OCYIIECTBJISAETCA IyTeM
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nuddysuu uepes BCio moBepxHOCTH Tena. Takoil o6MeH NIOJHOCTHIO YAOBIE-
TBOpAET NOTPeOHOCTH B KHCA0POJe KONb4YaThIX uepBeH.

C yBesMueHHeM DA3MEPOB Teja OTHOILIEHHE IIOBEPXHOCTH Tela K ero 00'B-
eMy yMeHbIIaeTcs, IOCKOJbKY YMEHBIIAeTCs YHCI0 KJIeTOK, HEIOCPEACTBeHHO
KOHTAKTHPYIOIIMX ¢ BHewHei cpenoii. IIpocras auddysus rasos yiKe He MO-
skeT obecHeuyrTh NOCTATOYHBIHM NMPHTOK KHCIOPOJa K TeM KJIeTKaM, KOTODhIE
He HAXOJATCA B IPAMOM KOHTaKTe ¢ BHeIIHel cpemoii. K ToMmy e HepeAko y
KPYIHBIX KHBOTHBIX BBU/Y AKTHBHOCTH NPOIeCCOB OOMEHA BeIeCTB BO3pacTaer
noTpedHOCTE B KHCIOPOJE.

IoBLINIeHHAA TTOTPeOHOCTH OPraHM3MOB B KHCIOPOJe IpHUBesa B Iponecce
SBOJIIONHH K TOMY, YTO HEKOTODBIE YYACTKH TeJa KHBOTHBIX NPEBPATHIHNCE
B CHeNHATH3MPOBAHHEIE JbIXaTeJbHEIE OBEPXHOCTH. ¥ PABHBIX JKUBOTHBIX
THIBI ABIXaTeJbHBIX IIOBEPXHOCTEH pasiudHsl (puc. 22).

OB6BIYHO ILIOINAH ALIXaTeIbHBIX IOBEPXHOCTeH (HapHMep, IIOMAanhb AbIXa-
TeJNbHBIX IIyTei M JIETKHUX) 3HAYUTENbHAA, X YACTO OTH MOBEPXHOCTH CBA3AHBI C
KpoBEeHOCHOI cucTemoit. KpoBeHOCHAasA cucTeMa ofecleunBaeT CBA3h ABIXATeNb:
HOH MOBEPXHOCTH CO BCeMH TKAHAMH M CIOCOGCTBYeT HeNpPephIBHOMY obmeny
KMCJIOPOAOM K YIJIEKHUCJIBIM Ta30M MeKy OpraHaM¥ AbIXaHHUA U TKAHAMH BCEX
IpOYMX OpraHoB. IIpHCYTCTBHe B KPOBH 0COGOr0 ABIXATEJBHOTO IHIMEHTa,
HanmpuMep reMoryiobuHa, MO3BOJISET KPOBH OCYIIECTBIATE foJlee MHTEHCUBHEBIN
IepeHOC KHCJIOPOoJa B YIJIEKHMCJIOro rasa.

V 4IeHHWCTOHOTHMX, HATIPHMED V HACEKOMBIX, ra3000MeH IPOHCXONUT depes
cHcTeMy pasBeTBIeHHHIX Tpybouek — Tpaxell, Giarozaps 4yeMy KHCJIOPOA M3
BOBAYXA IOCTYIIAeT HEIOCPEACTBEHHO K TKAHAM, U HEOOXOZUMOCTE B TPAHCIIOP-
THPOBKE €r0 KPOBBIO OTIAAAeT.

OprasbI ILIXaHUS Y PBIO IpeAcTaBJeHbl JKabpaMu, JenecTKH KOTOPBIX Ipo-
HH3aHB MHOTOUHMCJIEHHBIMH KanuaaspaMu. Jabpsl MOCTOAHHO OMEIBAIOTCH
TOKOM BOJIbI, B KOTOPO# PACTBODPEH KHCJIOPOX.

B mpomecce 3BONMIONUM y 3€MHOBOAHBIX NOABHINCH CHENMaNbHBIE Opra-
HBI — JIETKWE, XOTH ra3oo0MeH YacTHYHO OCYIIECTBJISETCA H Uepe3 KOy,
1 Yepes CIMBHUCTYIO 000JI0YKY POTOBOM IOJOCTH.

V OTHD B IpOLEcce SBOIONIM BHIPAboTaICH BRICOK03(MdOEKTHBHEII MEXaHU3M
rasoobmena. Kpome JerkMx y HHX HMeIOTCHA BO3AYIIHBbIE MEIIKH, PACIoJjara-
JOIMpecs MeXAy BHYTDEHHMMHM OPraHAMM M MBININAMH. OTH MELIKH CIYXKAT
MOMIOJHUTEILHEIMH pe3epByapaMu BO3AyXa.

B nerknx MJIeKONHUTAINHX HACYMTHIBAIOTCA COTHH MHUJLIMOHOB aJIbBEOJ —
JIerOYHBIX TY3LIPHKOB. Bee aIbBeoIbl M CO3AAI0T TY AbIXaTelbHYI0 MOBEPXHOCTD,
yepes KOTOPYIO Y MJIEKOIHUTAIONIEr0 IPOMCXOAUT ra3000MeH.

T'azo06men y pacrenumii. UHTeHCUBHOCTL OOMEHa BeIECTB y PACTEHHN MEHb-
mre, YeM y KHBOTHBIX. Ilpomecc razoobMeHa y pacTeHuil, ¢ OXHOI CTODOHBI,
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Jlerkue 3eMHOBOOHbIX

Tpaxeun HacekoMbIX Jlerkve MnekonuTarLmx

Jerkue awepu,

Pue. 22. Tazoo6MeH y 'KUBOTHBIX Yepes AbIXaTeIbHBIE TIOBEPXHOCTH

obecneunBaer AbIxaHue (T. €. MOCTYIUIEHNE KHMCIOPOAA H BEIAEJICHHE yIJIeKHuc-
JIOTO rasa), a ¢ APYrod — cHa0KaeT YIJIeKHCJIbIM ra3oM H BEIBOJUT KHCJIOPOX
npua GoTOCHHTE3E.

¥V HEKOTODBIX HMBIIMX pacTeHHUi (y Bojopoceif) razoobmMen OCYIIIeCTBJISAET-
ca nyreM Jud@y3un razos yepes BCIO IMOBEPXHOCTh, 4 ¥ KPYIHBIX IIBETKOBBIX
PacTeHNil KMCIOPOJ B OCHOBHOM IIOCTYIIAET Yepe3 YCTHUIA JUCTHEB (M 3eJeHbIX
crebieil y TPaBAHUCTBIX PACTeHWil). BHYTpHM pacTeHHs KHCIOPOX nocTrynaeT B
BO3AYXOHOCHEIE MEKKJIETHUKH, a4 3aTeM JOCTHTAeT KJIETOK W PACTBOPAETCA BO
BJlare, NOKPHIBAIOMIEH KJeTOYHBIe cTeHKH. OTCiofa KHCIOpO. InddOyEIUpyeT
y#e BHYTPb KJETOK. YTJIEKHUCIbIi ra3d IBHXKETCA 110 PACTEHHIO TeM JKe IyTeM,
HO B 00paTHOM HalpaBJIeHUH.
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Taxum 06pasoM, BCe PACTEHMS, KABOTHbIE U OaKTepHH (3a MCKJIYEeHUEM
OpPraEM3MOB-aHAPO00B) MOIJIOIIAIOT KHCI0PO], U3 BHeIITHEH cpejbl U B Hee JKe
BBIIENAIOT YIJIEKUCHBIH ras, XOTA MyTH rasoofMeHa y PasHBIX OPraHH3MOB
pPa3IMYHEL.

Bonpocekl n 3agaHus

Yto Takoe abixanme? B 4eM cocTouT BUONOrMHECcKniA CMbICH ObixaHua?
Y1o Takoe razoobmen?

Kakoe ObixaHue HasbiBaeTCs KIeTOYHbIM Win BHYTPEHHUM?

B yeM 3aKMo4aeTca BHELHee JbiXxaHue, win rasoobmen?

Kakve opraHnambl Ha3blBAOTCA aHadpOBHLIMKU?

Kakum 06pa3oM OCYLLEeCTBNseTCs rasoobmeH y BoLOpoCcnen?

oareN=

§ 22. dkckpeuus Kak npouecc
camMmoperynsiuum opraLHm3ama

5) Ha nopaepXaHve Kakmx GU3nonoruyeckx NapamMeTpoB OpraHu3ma HanpasneH
2 NPOLIECC 3KCKpeuun?

B nmpomecce o0MeHa BeIeCTB B OpraHax U TKaHAX 06pasyoTcs pasindyHbIe
OTXOMBI, KOTOPBIE AOJMKHBI BBEIBOAHTHCA W3 OpPraHuaMa. ST OPOAYKTHEL 00pa-
3yIOTCS IIPH PAclajie OpraHUYecKMX BeIlecTB: 0eJKOB, HYKJIEMHOBLIX KUCIOT,
JKUPOB H Ap. Ecau OHM HaKamJIWBaOTCA CBBIIIE ompeie/IeHHOH KOHIEHTPAluH,
TO BOSHMKAET yrpos3a HAPYIIEeHHs HOPMAILHOIO TeYeHWs OCHOBHBIX (M3HO0JI0-
IMUYEeCKUX IIPOIeCCOB.

Jxckpenus u nedexanua. BriseeHue U3 OpraHH3Ma HEHYMHBIX €My BE-
leCTB, OPOAYKTOB 00MeHa, KOTOpBle MOTJIM OBl IPHBECTH K HAPYIIEHHIO IO~
CTOSHCTBA COCTABA BHYTDEHHEH Cpefbl OPraHW3Ma, HashlBaeTCA dKCKpeyuel.

DKCKpelsa — BasKHbBIM Ipolece, XapaKTepHBIN LA MKUBBIX OPraHN3MOB.
B rToii man mHOH Mepe 3KCKpemus cIocobeTByeT COXPaHeHNWIO IOCTOAHCTBA BHYT-
DeHHeil cpejibl OPraHU3Ma B YCJIOBHAX M3MEHAIOIIeHcs BHEIIIHE# Cpelsl.

IloMHMO «OTXOHOB», U3 OPTAHM3MA BBIBOAATCA TaKiKe H Apyrye BeIIeCTBa,
HanmpuMep He ofpasyoomiuecs B cAMOM OpPraHusMe. B sToM cayuae pedn HIET He
06 3KCKpenuw, a o degexayuu — yAaleHnH U3 opraHnsMa 6aJIacTHBIX BEIeCTB
(raBHBIM 06pa3oM HellepeBAPEHHLIX OCTATKOB IHIINH), KOTOPble HHUKOT/A HE
yuacTBOBaj#u B oOMeHe BEIlleCTB.

DKcKpenus y pacTeHuil. Y pacTeHHil 9KCKPeNus OCYIIeCTBISETCH HAMHOTO
[poLIe, YeM Y ’KMBOTHBIX. TO O0BACHAETCA PA3NUIAAMA B (PU3HONIOTHICCKIX
mpomeccax W ofpase KH3HHM PAaCTeHWH M KHBOTHBIX. 3eeHble PACTEHHA B
peayabTaTe (oTOCHHTe3a 00pasyiOT B HYHOM KOJIHYECTBe BCe Heo0Xo[uMEIe
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UM opraHm4eckue BemecTsa. Hanpumep, B pacrennn CHHTE3UDPYeTCH CTOJBKO
beska, CKOIBKO ero HeOOXOJMMO B HAaHHLIH MOMeHT. Pacrenus HUKOTJa He
CHHTe3HDPYIOT OeJIOK B M30hITKE W [I03TOMY OYeHb MAaJIO BBIZENAIOT IPOJYKTOB
obMeHa BeIIeCTB, CONEPIKAIIUX A30T.

B xo/1e 06MeHHEBIX IPOIECCOB y pacTeHuii 06pas3yoTCs OCHOBHEIE KOHEUHBIe
TIPOAYKTEI: ra3000pas3HbIi KUCIOPOJ, YIIIEKHCIEIH Ta3 1 BO/Ia. ITH K€ IPOLVKTEI
MOryT BHOBbL MCIHOJIb30BAThCA KaK MCXOLHBIE BEIECTBA AJIA peaknuil Ipyrux
OponeccoB — (hOTOCHHTEe3a, ALIXAHHA.

EnuucTBeHHEINH TPOAYKT, BHIAEIAEMEIH PacTeHHAMH Ha CBeTYy B H30BITKe, —
9TO razo00pasHbIi KUCIOPOT. Kucnopona npu dorocurTese obpasyeTrcs ropaszmo
Gosbime, yem TpebyeTcs pacTeHUIO AIs ABIXaHW, II03TOMY H30BITOK KHCJIOpOaa
[EPEXOAMT U3 KJIETOK B OKDPYKAIMIYIO CPeAy ImyTeM AudDy3HH.

MHuorue opraHEYecKme 0TX0AEI OOMeHa BeIeCTB OTKJIAJBIBAIOTCA V PACTEHMI
B OMEPTBEBINIUX TKAHAX (HalpHMep, B JPEBECHHE), 4 TAKKE B JUCTHIX U Kope,
KOTOpele mepuoandeckn cOpacwiBaiorcs. Iloaneskamue yaageHuo BeIllecTBa
BEIHOCATCSA He TOJIBKO ¢ ONAJAIONIMMH JHCTHAME, HO M C JEIMeCTKAMH I BETKOB,
[LI0ZaMu ¥ CeMeHAMH, XOTA 9KCKPELUA He ABIAETCS TJIaBHOH QYHKIMeit sTHx
OPraHoB. ¥ BOJHBIX PACTeHHH OCHOBHAS Macca OPOAYKTOB 0OMEeHa BeIecTB
nepexoguT nyreM f1udys3un HemocpeACTBEHHO B OKPY¥alIIyi BOAHYIO Cpeny.

CymecTByeT HeTpaJUIIHOHHOE TOHEHMAHIE BKCKPEIHH Y PACTEHHH. ITO BEI-
ACJICHNE HEANOBUTHIX BEIECTB: JaTeKCa, CMOJIBI, KAMEAH U Jp.

IKCKpenus y *KMBOTHBIX. BO3MOMKHEIM MecTOM SKCKPEIUMN MOMKeT OBITHL
na106as OIPOHHMIIAEMAas MOBEPXHOCTD, KOTOpas HANPAMYIO CBS3aHA C BHeITHEH
cpenoii. K TakuM moBepXHOCTAM OTHOCATCH Hapy)KHad NIasMaTHdYecKasd
MeMOpaHa OHOKJIEeTOYHBLIX OPraHH3MOE, TMOKPOBBI HUBIIHX 0ECIMO3BOHOYHEBIX,
MaJbIHUIHEBEl COCYAbI ¥ NaYKOOOPasHBIX M HACEKOMBIX; IOYKH, #a0bpeI ¥ KoKa
PBIO; IIOYKH, JIETKHe M KOKa 3eMHOBOLHBIX, IpeCMBIKAIOIMIUXCH, ITHAL, MJIEKO-
OHUTAOIHX.

KieTku o1HOKIETOYHEIX OPraHU3MOB 0GEITHO KOHTaKTHPYIOT ¢ OKPYKalomeil
BOJHOHM CPe/IOH HeNoCpeACTBEHHO, I03TOMY y HHX BbIJIeJIA€MEIe OPOAYKTEI 06-
MeHa Cpasy e yAamfarTed IyTeM Auddys3uH.

ITo Mepe ycloKHEHMS OPraHH3aNUH SKHBOTHBIX Y HHX B XOJ€ 3BOJIIOIIMN
Pa3BHIIHCE CHENHANbHBIE OPIaHBl, OCYNIECTBIHIONIME BhIBEIEHHE OTXOJ0B M3
OpPraHu3Ma B OKPYIKAIOIIYIO CPely Yepe3 IPOTOKH HJIH IIOPHI.

¥ BRHICHIMX XKHBOTHBIX HUMEIOTCH TaKue COeNHMaJu3NPOBAHHEIE OPraHbI
BBRIIEZIEHUA, KAK IIOYKH, KOXKA, Jerkue, IIeYeHb. Hampuwmep, 4Yepes3 IpPOTOKH
HIOTOBBIX JKeJIe3 KOXKH BBIBOAATCA BOJAA, MOYEBHHA M CcOMH. OpPraHaMH BbI-
AeJNeHNA YrIEKHCJIOr0 I'a3a y MJEKOIHTAKIUX ABIAIOTCH JEeTKHe M KOJKa.
K mpoaykram, BeIBOgmMEIM uepes [e4eHb, OTHOCATCH JKEeNYHbIe MHTMEeHTEHI,
obpasyiomuecs Npu paspymIeHUH CTAPBIX SPHTPOLUTOB, COJIH TAMEILIX MeTAaJ-
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JIOB ¥ Ip. B cocTase yKelYH 9TH MUTMEHTHI IIOCTYIAIOT B IBEHAAIATUIIEPCTHYIO
KHUIOKY ¥ BHIBOJATCA M3 OpraEmsma BMecre ¢ kanom. Ho HaunbGosnee sHaUMMad
BHIZlEIUTENbHAS QYHKIMA NeYeHH 3aKJ0YaeTcda B IepepaboTKe OTXOAOB a30-
THcTOr0 O6MeHa, 00pasyrIUXCa B KJIETKAX OPraHM3Ma IPH paspylieHHH
AMHHOKHCJIOT.

Basxmeiimue opragsl BelieieHna — moukd. OHKM TaKyKe CIYIKaT ¥ OpraHaMu,
MOAIePIKUBAIOINMME TMOCTOAHHBIA COCTAB JKHMIKOCTell OpraHuaMa B yCIOBHAX
GONBIINX KOJIe0aHUH MOCTYILIEHHA BOAbI U coseil. HenocTaTok MM M30BITOY-
HOe moTpebyieHMe BOJALI, Ype3aMepHOe IOTOOTAe]eHHe, HeXBaTKa WM H30BITOK
coneit — Bce 5TO UMeJ0 OBl cepbe3HbIe MOCHeNCTBHA JJIA OPraiu3Ma, ecJii Jesd-
TeJILHOCTE IIoYeK He OblLaa Obl mpucrocobieHa K 9TUM M3MEHEHHAM.

Koreunblit MIPOAYET AeATENLHOCTH II0YEK — MO4Ya, ee 00'beM U COCTaB Baph-
UPYIOT B 32aBUCHMOCTH OT (DM3MOJOTMYECKOr0 COCTOSHUA opranusMa. B cocras
MOuUM uYejoBeKa BxoxaT Boja (95 %), moueBuHa (2,0 %), ModYeBada KHCIOTA
(0,05 %), noHBI HATPHA, AMMOHHUS, KaJlusd, MarEn#, XJao0pa, a Takxe docdarsl
u cyJb(daTsl.

3HaueHne IKCKpelun. Y IaJleHre NPOAYKTOB 0OMeHa BellecTs HeoOX0JuMOo
IJIA COXPaHEHHMS HY’KHOIO pPaBHOBecHs OMOXMMHYeCKHMX peakmuii. IIpu pac-
naje B opranusMe GEIKOB, HYKJIEWHOBBIX KHCJIOT M ADYIHX a30TCOAepPHallHuX
coequHeHHI 00pa3y0TCA TOKCHYHBIE a30THCThIE BellleCTBA: AMMHAK, MOYeBHHA,
MOYeBad KUCIOTA, KpeaTuH U Jp. MHOrHe U3 HUX MOTYT IOAABIATE AKTUBHOCTD
(epmenToB. BesefcTBHe 9KCKPEIHH IPOMCXOAUT PEryiAlis HOHHOIO COCTaBa
JKHJAKOCTEH opraHusMa.

BaxHyI0 poJib B OpraHM3Me UrPalOT MOHBI HATPHA, XJIOPA, Kaausd, Marsaud,
kanbnus, skeneaa (II), #oxa, KOHIEHTPAIUA KOTOPHIX JOJMKHA CTPOrO Peryau-
poBaThCHA, MOCKOJBKY 3TH MOHEI yYaCTBYIOT BO MHOIMX NPOIECCax, BKJOUAA
pabory depMeHTOB, CHHTe3 Genka, obpasoBaHue IOPMOHOB, IIPOHUIIAEMOCThH
MeMOpaH, 3JIeKTPUYECKYI0 AKTHBHOCTDh ¥ MBIIIEYHOE COKpalleHHe.

PerynupoBaHKMe OTHOCHTEJNBHBIX KOHIEHTPAIWil PACTBODEHHBIX BEILECTB
¥ pacTBopuTeNaA (BOABI) HaswiBaeTcs ocMopezyanayueii. HamomauM, uTo ocmoc
(oT rped. 0smos — JaBjeHHE) — 3TO IPOIece IMepexoja MOJIeKYJ PACTBOPUTEJA
u3 obyacTm ¢ GoJiee BHICOKOH KOHIEHTpamueil B o6yacThk ¢ Oosee HU3KOH MX
KOHIleHTpanueil uyepes MOJYNPOHUIAEMYI0 MJIM M30MpaTelbHO IPOHUIAEMYIO
membpany. [lockonbKy BO BCex BHOIOIMUYECKUX CHCTEMAX DACTBODUTEJIEM AB-
JAfeTcA BOJA, TO MOMKHO CKa3aTh, YTO OCMOC — 3TO AU(PYy3usa MOJIEKYJ BOLBI
yepe3 MOJYIPOHUIIAEMble HJIN U30HpaTeIbHO IpOHUIaeMble MeMOpansl. Takoke
yepe3 MeXaHMU3MbI 3KCKPEIUH PeryaupyeTcd KOHIEHTPAIUs HOHOB BOJOPOZA B
HHUIKOCTAX OpraHusMa.

JKCKpenus, WIX BbiBeJeHHE U3 OPraHW3Ma IPOAYKTOB O0OMeHAa BeI[ecTs,
UrpaeT BAXXKHYIO POJIb B DEryJIAINY IIPOIeccOB 0OMeHa BeIlecTB U HOAeP/KaHuH
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roMeocTas’a. JKCKPenus — OJHH M3 CIoco00B 0DecleyeHns CBA3H opranmaMa
C OKpY’KaloIleil cpeioil, 0Ha 00YCIOBIMBAET, HAPAMY C IATAHUEM U ALIXaHHEM,
OTKPBITOCTB KHBOI'0 OPraHM3Ma KAK IeJOCTHOH CHCTeMEL.

Bonpocbkl u 3apaHusa

1. Yro Takoe akckpeumn? KakoeBo BUonorMyeckoe sHayeHue 3KCKpeLnmn?

2. Kak 0CYLIECTBSETCA 3KCKPELWs Y PACTEHWIA?

3. Kak npoucxoamTt 3KCKpeuMs Y O4HOKIETOUHbIX XXUBOTHBIX?

4. Kakum 06pa3om OCYLLECTBNAETCH 3KCKPELys Y NO3BOHO4HbIX XUBOTHbIX? Kakue opraHbl
Y4acTBYIOT B BblAENUTE/NbHbIX Npoueccax?

5. Tlouemy B cnyyasx oTkasa paboThbl NOYEK OPraHMaMm Yenoseka BbicTpO nornbaet?

§ 23. PasaMmHOXeHue opraHu3mos
5)2 B 4em 3akniovaetcs CYWHOCTb Npouecca pasMHOXeHUs OpraHMSMOB?

PasmHOeHHne — OCHOBHOE CBOWMCTBO JKHMBBIX OPraHM3aMoB. CrocoOHOCTE
OpPOM3BOAUTE HOBOE IOKOJIeHHWEe ocobell TOro Xe BHJA SBJSETCS OCHOBHBIM
CBOMCTBOM JKMBBIX OPraHM3MOB. B mpomecce pasMHOMKEHHS MPOUCXOLHT IIe-
penada reHeTHYeCKOro MaTepuaja OT POAUTENBCKOr0 MOKOJeHHA CJeAyIome-
My, AOYEpHEMY MOKOJEHHIO, 4TO o0ecleuynBaeT BOCIPOHM3BE/JEHHME NPHU3HAKOB
He TOJIbKO OPraHM3MOB JaHHOrO BH/Ja, HO H KOHKPETHHIX DOOHTENLCKHAX 0cobei.
CienoBarensHO, pasMHOKEHHE — HEOOXOIMMOE YCIOBHE HeIIPePBIBHOCTH Cy-
L{eCTBOBAHMSA BUA U IPEEMCTBEHHOCTH IIOC/IEL0BATEIbHEIX IOKOJEeHH BHYTPU
Buga. [Ipu onpeneneHHBIX yCIOBHAX PA3MHOMKEHHE MOMKET CYIIECTBEHHO yBe-
JUYUTH OOIYI0 YHCIEHHOCTh BHIA.

Taxum obpasoM, pasmHONCeHUe — 3TO TIPUCYIIee BCEM OPraHU3MaM CBOHCTBO
BOCIIPOM3BOAXTE cebe NON00HEIX, YTO 00eCIIeYnBaeT HeIPEPLIBHOCTD M IPEEMCTEEH-
HOCTB XKH3HM. Pasnuuaror 1Be (hopMEBI pasMHOMKEHNA — GecroJioe U I0JI0Boe.

Becnionoe pasmuozxkenne. O Gopmax 6ecrmosoro pasMHOMKEHNUA BBl Y3HAIH opu
u3ydeHnu pasnenoB «Pacrenus» u «¥usorapres. HamomEmM, uTo B GecroioMm
PasMHOXeHHH y4acTByeT 00bI9HO ofxHAa 0co0b. IIpu GecriosioM pasMHOMKEHUHM, KaK
IIPaBHJIO, 00PA3YIOTCH TeHeTHYECKH H/EHTHYHEIEe IIOTOMKH, 8 €{MHCTBeHHBIM HCTOY-
HUKOM IeHeTHYeCKOH M3MEHYMBOCTH CIIYKAT CAy4aiHble H3MeHeHNdA (MyTaIlHH).

Beicuine XMBOTHBIE He CIOCOOHBI K 0eCIOJIOMY Pa3MHOMKEHHIO. DTa ¢dopma
PasMHOXeHHA MIUPOKO pacupocTpaHeHa y pacTeHHH, rpubos, OakTepuil H He-
KOTOPBIX MPUMHTHBHELIX KHBOTHBIX.

Cnoco6e1 Gecmooro pasmuoxkenusa. CymecTByeT HECKOJLKO CIOCOBOB
Gecroy0ro pasMHOMKEHHA: JelleHne KJIeTOK, cnopoobpasoBaHme, IMOYKOBAHUE,
Pa3MHOKeHHe (parMeHTamMH Tena (pparMeHTanms), BereTaTHBHOE Pa3MHOKe-
Hue (puc. 23).
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Becnonoe paaMHoXeHUe AeNeHneM KNeTku

noberamu T

¥ 4

KOpHeBULWEM

Puc. 23. Cnocobnr Hecrionoro pasMHOMKEHHA
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Henenue xaemorx. OCHOBHOH MeXaHU3M KJIETOYHOIO JejgeHus — MuTO3. Ta-
KO0i cnoco6 6ecmosioro pa3sMHOKeHU A XapaKTepeH IJId OJHOKJIETOYHEIX KUBOT-
HBIX, HEKOTOPBIX OMHOKJIETOYHEIX Boopoceii. IIpu aToM Kaxaas ocobb geruTes
Ha fBe H Oosblllee KOJTHYECTBO AOYEPHHUX KJETOK, MAeHTHYHBIX POAHTEILCKOM
KaeTke. B GosbImHMHECTBE CiyuaeB IPOMCXOXMT JejeHHE, IpH KOTOpOM o0pasy-
I0TCA B€ HAEHTUYHBIe No4YepHUE KJeTKH. [Ipym GraronpusTHLIX YCIOBHSAX 9TO
IPUBOAUT K OBICTPOMY POCTY YHCJIEHHOCTH 0COOeii.

Y HEKOTODBIX OPraHM3MOB, HANPUMED MAJAPUNHHOrO NIasMOANA, ABJIA-
IOIerocd NapasuToM H BO30OyAHTelleM MaJsipUH, IPOUCXOAAT MHOMKECTBEHHOEe
AeJIeHNe, NPH KOTOPOM BCJIEJ 3a IIOBTODHBIMM JeJeHHSIMH KJIETOYHOTO aAxpa
HJeT fe/leHre CaMOoil KJIeTKH Ha MHOXKECTBO A0UYePHUX KJeToK. Taroe menenue
HA3BIBAETCA WU3020HUEIL.

Pasmnoxcenue cnopoobpaszosanuem. Takoit cioco6 Gecronoro Pa3MHOMKEeHHA
XapaxTepeH /1A BOAOPOC/Ied, MXO0B, NaOPOTHUKOOOPA3HBIX PAacTeHH, IPHGOB.
Coopsl — cnenuanpHBIE KJIETKH, TOKDEITHIE 060JI0YKO, KOTOpasi HaJeX HO 3a-
IIMIAeT UX OT HeOJIaronpUATHRIX BO3[eHCTBHI BHEIIHel cpeasl. O6BIYHO CIIOPBI
HMEIT MHKDOCKOIHWYECKHEe DasdMephl M COCTOAT M3 HeBOJBIIOro KOJHYecTBa
IUTONIIA3MEI U AJpa (cMm. puc. 23).

Hamme Bcero cnopsl 06pasyiores B 6OTBIIAX KomdecTBax. OHE HMEIOT OYeHb
He3HAYHTEeJbHBIA Bec. 9TO obJerdaer MX DacHpOCTDAHEHHe BETPOM, a TaKKe
KHUBOTHBIMH, TJIaBHBIM 00pasoM HaceKOMBIMH. M3-3a TOro, 4TO CIIOPHEI MMEIOT
HHUYTOMHO MaJlble Pa3Mephl, 3amac MATATEILHBIX BEIeCTE B HUX MUHUMAIbLHBIA.
BcenepcrBue Toro, uTo CHOPHI YACTO MONAKAIOT B HEMOAXOLAIIHE AJIS nmpopacra-
HHHA YCJAOBHSA, UX IIOTEPH OYEHb BEJIHKH.

Crenyer ormMeTHTB, 4TO cmopel GaxTepwmii caykar He KIS Pa3sMHOMKEHUS,
a ABIAIOTCA (POPMOi MepeHeCeHUs MMH HeOJIaroNpHMATHHIX YCIOBHH BHEINHeH
cpeasl. Onna 6akTepusa MpeBpaIaeTCsA B OAHY CIIOPY, a He 06pasyeT MHOKEeCTBO
CIIODP, KAK CIOPOBhLIE PDACTEHUSA WUJIH IPHOBI.

ITouxosarue. ITo criocod GeCIIoNOro pasMHOKeHUA, IIPH KOTOPOM HOBaA 0cobb
obpasyercd B BHJI€ OXHOKJIETOYHOIO MM MHOTOKJIETOYHOTO BEIPOCTA (IOYKH) HAa
TeJie POAUTENIBCKOr0 OpranusMa. 3aTeM HOBaA 0co0b OTHENIACTCH OT POLUTENbCKOI
0co0H ¥ IIpeBpaIaeTcd B CAMOCTOATEIbHBI OpraHuaM, COBepIIeHHO UIeHTHYHEIN
POZUTENBCKON 0c00u. [IouKoBaHMe BCTPEYAETCs B PA3HBEIX TPYIIAX OPraHU3MOB,
HanpuMep y KHINeYHOIIOJIOCTHHIX (I'MAPEI), V AposKxeit (cMm. puc. 23).

Paszmuoscenue ¢ppazmenmanu. PparMenTanus 3aKTI09AETCA B PASLETICHUN
ocobu HA AB€ NJIIH HEeCKOJIBKO MHOTOKJIETOYUHBIX qac'reﬁ, Kaxgaa U3 KOTOPBIX
pacteT U obpasyeT HOBYIO 0c00b. DparmMeHTanus XapaKTepHA AIA HATIATHIX
BOZIOpOC/Iel, HAIpUMeDp CIHPOrupsl. PasMHO:KeHUe parMeHTaMu BCTPEYAeTCs
Y HEKOTODBIX IPHUMHUTHUBHBIX 4YepBeli, MNIaBHBEIM 06pa3oM MOPCKHUX.

Bezemamuenoe pazmuoxcerue. [lpu nannoit hopme Gecmosioro Pa3MHOMEHUA
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OT PacTeHUs OTAEeNSeTCS YacTh M Pa3BHBAETCH B CAMOCTOATENIbHOE paCTeHHe.
Ilo cymecTBy BereTaTHBHOE PA3MHOKEHHE CXOJHO € IIOYKOBAHMEM. ¥ MHOTHX
pacTeHWH MMEITCS BHAOM3MEeHeHHEIe mofern: JYKOBUIEI, KIy0OHN, KODHEBHINA,
ABJIAIONIHECH CIeIIHATU3HPOBAHHBIMI OPraHaMU BereTATUBHOTO PA3MHOKEeHUA.
Hanpumep, KOpHEBHIIAMH MOTYT Pa3MHOMKATBECSA NANOPOTHHKOOOpasHBIE H
MOKPBITOCEMeHHBIe pacTeHusA. JIVKOBHIIaMHY PA3MHOMKAKTCA pacTeHUud, IPHHA-
JUIesKaIe K ceMeHcTBaM JIMJIeHHBIX, JYKOBBIX, aMapHINCOBEIX. KiayOoHaMHu
PasMHOMKAIOTCA TAKHE PAcTeHHs, KaK OpXHAeH, TonuHamMOyp, Kaprodeib.

Ha cmocobHOCTH pacTeHHI K BereTaTHBHOMY Pa3MHOKEHHWIO OCHOBAHO HC-
KYCCTBEHHOE PasMHOJKEHHEe JeJIleHHeM KODHEBUIN, JYKOBHIIAMH, OTBOJKAMI,
YepeHKaMH, a TAKMKe IyTeM IPUBUBKH DACTEHMW,

IIpuBUBKY OCYIIIECTBAAIOT IIepecasKoii orpeara modera (4epeHKa) UIH IMOUKH
(rmaska) oQHOrO pacTeHHA HAa APyroe, yKOpeHeHHOe pacteHnue. Taxum obpasoMm,
IIPHUBHUBKA — 2TO IIPHMEP BETeTATHBHOTO PA3MHOJKEHHA, B KOTOPOM YYaCTBYIOT
IBe ocobu. IIpUBHBKY NPUMEHSAIOT HE TOJBKO B IeJIAX BereTaTHBHOI'O Pa3MHO-
JKEHHWA, HO U [IJIf 3aKPeILIeHUA COPTOBBIX 0COOEHHOCTEH KY/JIBTYPHBIX PACTeHHUH,
YCKODEHHUA ILIOJOHOIIEHNA, CO3MAHNA eKopaTUBHEIX opm. [IpuBHBKH fesaroT
y AOJOHH, IPYIIHN, NACJIEHOBBIX U THIKBEHHBIX PACTEHHM.

ITomoBoe paszmuosxenne. IlosoBoe pasMHOMKeHHe CBA3aHO ¢ 00pasoBaHMEM
A CIHAHHEM IIOJIOBBIX KJIETOK — 2zamem. IIpH OILIOZOTBOPEHHH TaMEThI CJIH-
BaloTcA, 00pasyd 3uzomy, U3 KOTOPOH PAa3BHBAETCA 3peNIblid opranusmM. ['amMeTsl
CO/lepIKaT ONMHAPHLIN (ran/IONAHEIH) Ha6op XpoMocoM (71 ), IOJYYeHHBIH UMH B
pesyabsTare Meiosa. B surore 6naromaps OIJIOJOTBOPEHHIO BOCCTAHABIHBAETCS
IUILIOMAHEIN Habop xpomocoMm (2n) ¢ HOBOII KOMOMHAIIMEN HACJEICTBEHHBIX
IIPH3HAKOB.

T'ameTsl 00BIYHO OBIBAIOT ABYX THIOB — MYJKCKHE W KEHCKHE, HO HEKOTODBIE
IIPHMHATHBHBIE OPraHU3MBI (HAIPHMED, MHOTHE OZHOKJIETOYHbIE BOJOPOC/IH) IIPO-
HM3BOLAT raMeTkl OAHOr0 THNa. ['amMeTsl IBYX TUIOB MOI'YT IIPOU3BOAUTE COOTBET-
CTBEHHO MYJKCKHe H JKeHCKHe poauTenbckue ocobu. Ho Moxker OBITH M TaK, 9TO
YV OIHOW ¥ TOH Ke 0CO0HM MMEIOTCA M 3KeHCKHe, U MY3KCKHe I0JOBLIe OPraHEbl.

Bunsl, y KOTOPEIX CYIECTBYIOT OTAEIBHO MYKCKHE U JKEHCKHE 0CODH, HA3BI-
BalOT pa3deslibHONONbIMU, TAKOBBI OOJNBIIHUHCTBO KHUBOTHBIX. Cpefl HOKPBITO-
CeMEeHHBIX DACTEHHMH TOXKe BCTPEeYaroTCA Das3fe/bHOIIOJbIe BuAbl. Hampumep, y
OJIHOZIOMHBIX BHOB DACTEHUH MY KCKHE U KeHCKIE I[BeTKH 00pasyIoTcA Ha OJHOM
¥ TOM »Ke pacTeHHH (oryper, KyKypysa), a ¥ ABYAOMHEIX — OJHU PACTEHHUA HECYT
TOJIBKO KEHCKHWe IIBeTKH, a APYrue — TOJBKO MYKCKHe (0CTposHeT, obennxa).

Oco0ble ciyday MOJIOBOTO Pa3sMHOMKEHHA — MapTeHoreHe3 w repmadpomu-
TH3M.

ITapmenozenes (ot rped. parthenos — JgeBcTBeHHHUIIA, geNesis — IPOUCXOMK-
JeHHe) — JeBCTBEHHOe PasMHOMKEHHE. ITO NOBOJBHO pPeAKas PasHOBUJLHOCTH
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II0JIOBOTO Pa3MHOMKEHUS, IPM KOTOPOM DA3BUTHE OPraHU3Ma IPOHCXOIHUT M3
JKEHCKHX ITOJIOBBIX KJeTOK (AlekaeTok) 0es omromoTBopenu:a. Ilpu mapreHo-
regese o0pasyroTcsa 0cobH TOJBKO OAHOIO THIIA — MY¥KCKOIO HJIH 3KeHCKOTO.
B pesyipraTe napTeHOreHeTHYECKOT0 PA3BUTHS COMATHYECKHEe KIETKH (KJIeTKH
Teja) MOTOMCTBA MOTYT UMETh JH0OO ralIOMZHBIN Ha®Op XpoMocoM (IIHesHl,
ocel), MH00 AMIIOUAHBIN (TiaM, paxooGpasHbie). Takoi cnocob pasMHOMKEeHUS
XapakTepeH IJd I4el, TJeH, nadHWH, HEKOTOPHIX BHIOB KYKOB, 0abouex,
AINEepHIL U IP.

IIapreHoreHes mMOBEIIIAET CKOPOCTh PASMHOMKEHUA U JA€T BO3MOMKHOCTE OBIC-
TPO VBEIHYHMBATH YHUCJIEHHOCTh HonyaAnnm. Hampumep, V MeIOHOCHON MUesbl
caMel oCeMeHAeT CaMKy (MAaTKy) JIMIIL OAHH Pas3 B TeUeHHe Bcell ee KM3HMH.
ITonyueHHas crnepMa coOXpaHseTcs Y MAaTKU B HeDOJBIIOM MeIIouYKe, COeUHeH-
HOM C IOJIOBBIMH IyTAMH. IIpH OTKIaKe AUIl CAMKA MOKeT JJUOO OTKDBITh 3TOT
KJIallaH, IIO3BOJIAA CIOepMaTO30HIaM BHIXOOHTH H OILIOAOTBOPATH Aina, Jubo
OCTaBHTh KJANaH 3aKPBITHIM, TAK UTO ANIlA PASBHBAIOTCS NapPTEHOTEHETHUECKH.
W3 oniofoTBOPEHHBIX AWM, PA3BMBAITCA CAMKH-MATKH ¥ pabouyme MUeNbl, 8 U3
HeOILTOLOTBOPEHHBIX — caMIlbl (TPYTHH).

I'epmagpodumusm (B apeBHerpedu. mudomaorun — Hermaphroditos — crim
I'epmeca m AQpoauThI) XapaKTepu3yeTcs NPH3HAKAMH MYKCKOTO M JKEHCKOTO
moJia Y OHOTO W TOTO K€ OpraHusMa.

T'epmagpoauTuaM pacnpocTpaHed B OCHOBHOM cpeiu 0ecIOo3BOHOYHEBIX
JKABOTHBIX: KHIIE€YHOIOJNOCTHEIX, IIJIOCKHX UEepPBEH, HEKOTOPBIX KOJbYATHIX
uepBeil ¥ MOJLTIOCKOB. Cpegd I0O3BOHOYHBIX repMa(pOANTH3M BCTpPeYaeTCA y
HEKOTODBIX BHJOB PEI0. ¥ 3THX JKMBOTHBIX B OpraiuaMe o0pasyioTca 1 »KeHCKHe,
B MYJKCKHe TaMeThl.

I'epMmadposuTH3sM paccMaTPHBAIOT KaK MPHMHTHBHYI0 PA3HOBHUIHOCTEL IIO-
JoBOro pasMHoO:KeHus. OgHEO M3 npermMyiecTB repMadpoiAUTH3Ma COCTOUT B
TOM, 4YTO OH JleJIaeT BO3MOXKHBIM CaMOOILIOAOTBOpeHHUe. IlocaenHee BarKHO A
HEKOTOPBIX NIapasHTOB, OJHHOYHO OOMTAIOIMX BHYTPH OPraHW3Ma XO3AWHA,
TaKWX, KaK CBUHOH ¥ Obrunii nenHu. OgHaKo v 60IBIIHHCTBA TepMadpPOIUTOB B
OILIOOTBOPEHHH yYAaCTBYIOT ramMeThl, 06pasoBaHHEIe PA3HBIMH 0CO0AME (KaK y
JOXKIeBOro YepBdA). ¥ TaKWX BUAOB UMEIOTCS Pa3IWYHEIe IPUCIOCODIeHUA, Npe-
IATCTBYIOI[ME CAMOOILIOJOTBOPEHHIO (KOTOPOE B OONMBIIHHCTBE CIYIAEB MOMKET
IIPHBECTH K PA3BUTHIO HACJEACTBEHHBIX AHOMAJHNH, BEIpOKAeHnI0). Hanpumep,
Y MHOTHX }XHUBOTHBIX-TepMadpPOAUTOB AHIEKIETKH U CIIEPMATO30HIEI CO3PEBAIOT
y ODHOH H TOH ’Ke 0cobH B pa3HOe BpeMsd.

IToroBOE pasMHOKeHHe, XapaKTepHOe IJis GOIbIIMHCTBA BHIOB DACTEHHUN U
JKHUBOTHBIX, B 9BOJIIOIIMHA BO3HHKJIO IT037Hee Gecmonoro. IlpenmymecTBo moso-
BOT'O PasMHOMKEHUHA 3aKJIIYaeTcA B TOM, YTO OHO oDecledMBaeT reHeTHUYeCcKoe
pasHooOpasue IMOTOMKORB, BOSHHKAIOIIEE IPH CINAHUM raMeT PasHBEIX 0cobeil.
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OpHAKO IT0JIOBOE Pa3MHOKEHHe TpebyeT oT opraauaMa GOIBIINX 3aTPAT SHEPIHH.
IJTO CBA3AHO U C OﬁpaSOBaHHEM raMeTr, 1 C H805X0,E[PIMOCTLIO IIOHCKa IIOJOBO-
ro maptHEepa. CoxpaHeHWe B mpoIecce 3BOJIONNK DEcIIooro pPasMHOMEHHS Y
MHOTI'MX OPraHMu3MOB CBA3aHO, BePOSATHO, CO CTPAX0OBOYHOM (GYHKIHEN, TAK KaK
B IIpUPOJe CYLIECTBYIOT Iperpajabl g KOHTAKTa raMer.

Bonpocsl n 3agaHus

. Y70 Takoe pasamHoxeHue? B 4em 3aknioyaeTcs Buonormyeckoe 3HaueHne pasmMHOXEeHUA?
KakoBbl popmMbl pa3MHOXEHMA OPraHM3MoB?

Kakosbl ocobeHHocTn Gecnonoro pasmHoxeHua? MepedncnuTte cnocobbl Gecnonoro
Pa3MHOXEHWA.

Hem xapakrepu3yeTcs NonoBoe pasmHoxeHue?

CpaBHuTe 0CcOBEHHOCTI NONOBOM0 KU BECNONOro Pa3mMHOXEHWs.

. B uyem saknovaloTcs npermylLLecTsa NofoBOro PasmMHOXEHUS Mo cpaBHeHuo ¢ 6ecno-
nbiM?

ou b WN -

§ 24. NameToreHes u oNIO4OTBOpPEHUe

5 ) Y70 Takoe ONNoOOTBOPEHUE?
. Kakoe Buonoruyeckoe sHaueHue MMEeeT OriogoTBOpeHue?

I'amerorenes. ¥V GONBIIMHCTBA OPraHW3MOB TaMeThl (IIOJIOBLIE KIETKH) 00-
pasyiTcsa B CHeNHaJbHBEIX OPraHaxX. ¥ MOKPLITOCEMEHHBIX PACTEHHH CIIEPMHH
Pa3BUBAIOTCA B IBLIBIEBLIX 3ePHAX, a AHIEKJETKH (GOPMHDPYIOTCA B CeMA3a-
YaTKaX 3aBA3M IECTHKA.

VY 6ONBIIMHCTBA KUBOTHBIX raMeThl (DOPMUPYIOTCA B IOJOBBIX Kejle3ax —
2onadax (OT rped. gone — mopoXkjaiomiee). B ceMeHHMKaxX 06pasyoTcs cmep-
MAaTO30M/Abl, B AUYHUKAX — AUIEKJIeTKHA.

IIpomecc BOSHMKHOBEHHS IIOJOBHIX KJIETOK HA3BLIBAIOT 2AMEMOZEHE30M
(or rpeu. gametes — cympyr, genesis — IpOMCXOMXKIeHHE).

IIpouecc 06pa3oBaHMA MYMKCKHX MOJIOBBIX KJIETOK HA3BIBAIOT CTLepMAImoze-
He3om (OT Trped. sperma — ceMs). ¥ XHBOTHBIX OH IPOHMCXONHUT B TPH Hrama:
pPasMHOKeHHe, POCT, codpeBaHue (puc. 24).

Ha mepsom srane (pasMHO:KeHHe) TUNIOUAHBIE KIETKH CEMEHHNKOB MHOTOKDATHO
JeJATCA MUTO30M, 00pasysa NUNJIOHIHEBIE CTIEPpMAMOZOHUL — Helud(epeHnnpoBaHHEIe
IIePBHYHBIC NOJOBEIe KJeTKu. Ha cTranuu pocra criepMaToOroHHM yBeJIMUYHBAIOTCH B pas-
Mepax M [IPEeBPAIlalOTCA B CNEPpMAMOyUMbL nepeozo nopadka, KOTOpsle B pe3yjbTaTe
MepBOTO JeleHUsA MeHo3a Ha aTale co3peBaHUA 06pasyloT ranjaoHAHBIE CREPMAMO-
yumuvl 6mopozo nopadrxa. OEN IPOXOAAT BTOPOE JelleHHe Meilo3a M IPeBpamalTca B
cnepmamudb. — TaNIOMJHEIE NOJIOBEIE KJIETKH MOCJEIHEro Mepuoja clepMaToTeHesa.
W3 cnepmaru nocreneHHO GOPMHUPYIOTCH CIIEPMATO30MEL.



100
PASLEN |. YPOBHU OPFAHU3ALMU XUBbIX CUCTEM

CnepmartoreHes

OBoOoreHes

MNepuon
PasMHOXEHUs
(MWTO3)

Mepuon
pocTa

MNepuon
co3pesaHus
(Meio3)

Puc. 24. Cxema rameroresHesa
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dopma cnepMaTO30HAOB ¥ Pa3HBIX KHUBOTHBIX PA3JIHYHA, OTHAKO CTPDOEHHE
onHOTHIIHO (cM. puc. 24). Kasaplii cepMaTo30u] UMeeT 20408KY, B KOTOPOH
COMEPMHUTCA AAPO C TalJOUIAHBIM UYHUCIOM XPOMOCOM H aKpocoma — ocobas
CTPYKTYypa, coaep:xaiiasa GepMeHTHI, CIIOCOOCTBYIONMEe TPOHUKHOBEHUIO CIIED-
MaTo30Ha B AlnekyeTky. CpegHas JacTh ciepMaTo3ouga — uleiika. B meiike
HAXOAATCA IeHTPHOJIb U MATOXOHAPUHK. [[BUTAKTCA CIEPMATO30ULI C IOMOIIBIO
Heymura.

IIpomecc o0pa3oBaHUA >KEHCKHUX IOJIOBBIX KJETOK HA3BIBAIOT 0802¢HE30M
(ot mar. ovum — a#no). OH IPOHCXOAUT TAK JKe, KAK W CIIepMaTOreHe3, B TPHU
aTamna.

Ha srame pasMHOMeHHS KIeTKH 3a4aTKOBOTO SIHTENHA AMYHUKOB HAEIATCH MHTO-
30M ¢ 00pasoBaHHEM IUILIONHBLIX 068020HUEE. 3ATEM OBOTOHUM, IMPOHAS CTAZHIO POCTA,
npeBpalllalTCcAa B 080UUmMbL nepeozo nopadka. Ha srame co3peBaHMWA KaKIblii OBOLIUT
MEPBOT0 IOPAAKA B Pe3yabTaTe IepBOro JejeHUsA Meiio3a 00pasyer O4UH 0804 LM 8MOPOZO
nopadka, KPYIMHYIO II0 PadMepaM KJIeTKY, B OJHY KJIETKY MeJIKHX PasMepoB — DPenyK-
NHOHHYIO KJIETKY. 3aTeM cleoyeT BTOPOe MeioTHUecKoe Aejenue. M3 oBomuTa BTOpPOro
nopaaKa o0pasyrTCes O/HA MalJIOUIHASA KJIeTKa (ogomuda ) M ele oJHA PeIyKIMOHHAA
kiaeTxka. OBoTHaa mpesBpalaeTcs B 3pesyio SinekIeTry (cM. puc. 24).

MexaHH3M 0BOTeHe3a U CIlepMATOreHe3a CX0AeH, OTHAKO MMy STUMU IpO-
meccaMu mMelTca U pasnnund. Tak, cragua pocra B oBoreHese Gosee mIpogo-
JUTeJbHA, a B ANNEKJIeTKY Ha CTAJWH CO3PEBAHHIS IIpeBpallaeTcd JHUIIL OfHA
M3 YeThIpex IallJIONIHBIX KJIETOK, TPH TallJIOMAHBEIE KJIETKH HOrudaior.

HepaBHOMepHOe JeneHMe IUTOILIA3MEI IIDU MeHo3e obecliednBaeT OyAYIIYIO
AHIEKIeTKY 3allacOM MHUTATEJNbHEIX BeIeCTB, 4TO M 00yCJIOBIUBAET ee GoJee
KPYIHBIE pa3Mepsl II0 CPaBHEHHIO CO crepMaTo3ongoM. Hanpumep, AANeKIeTKH
MIEKONHUTAIINX uMeiorT auamerp or 60 mo 2000 MKEM, y JI0COCEBBIX pPBI6 —
6—9 MM, y cTpayca — HECKOJbKO CAHTHUMETDOB. Y GOJBIIHHCTBA JXHBOTHBIX
AHTEKIeTKa OKPYKeHa OGHOH MJIH HeCKOJIbKAME 060/I09KaMHK, BBITOTHAIOIIAMU
3aIIUTHYIO (PYHKIUIO.

B 1875 r. memenkuii 300s0r O. [epTBUr OTKPELI OYeHEL BasKHBIH Ipomece:
CHHSHUE fAApa AHAa ¢ AZPOM CIePMaTO30M/Ja — OILIOJ0TBOPEHHe.

On.aodomeopenue — 39TO CIMsHWE TaMeT W 06pa3soOBaHMe IepBOH KJETKH
HOBOTO OpraHM3Ma — 3UI'OTHI (OT rped. Zygotos — coefuHEHHAA B Iapy).

ITonoBoe pasMHOMKeHHE CBA3AHO C OIIOLOTBOPEHHEM M Iepefadeil Hacienm-
CTBEHHOH MH(pOpPMAIUU OT POAMTEJEH MOTOMKAM. BHOIOTHYeCKHH CMBICJ OII-
JIOIOTBOPEHUSA COCTOHMT B 00pa30BAHWH HOBOTO OPIAHU3MA, HECYIIEro IPH3HAKH
obenx poaUTeNBCKUX 0coDeil.

OniomoTBOpeHHe y KMBOTHBIX. BOJIBIIHHCTBO XUBOTHBIX, OOMTAIOIIUX B
BOJHOM cpejie (MOPCKHe KOJIbYaThIEe YePBH, [IACTUHUATORKa0epHbBIe MOJLIIOCKH,
HUIJIOKOKWe, PhIObI, GOJIBIINHCTBO BUAOB 3eMHOBOAHBIX), CBOM AHIlA U ClepMY
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BBIAENAOT B BOAY, IIOJOBEIE KJIETKH — TaMeThl — COeJUHSAIOTCA JPYT C IPYyroM
cayqaiino. Takoe nHapyxcroe onniodomeoperue — NPUMHATHBHBIH ¥ HeHAEKHBIH
cnocob coegmHEeHHsS raMeT. [/ MOBBINIEHWS BEPOATHOCTH OILJIOJZOTBODPEHHUS
Y MHOTHX U3 HA3BAHHBIX OPraHU3MOB B XO0/I€ 9BOJIIIUH BEIPA00TAJIOCH IPUCIIO-
cobJIeHre IPOUBBOAHUTE I'aMeThl B OUYeHb OOJILIINX KoJMdyecTBax. Hampumep,
nyHa-peiba oTkaazsiBaer 10 300 M ukpuHoK! OpHAKO NTaHHEEBI cnocob OILIo-
JOTBOpPeHHA TpedyeT OT OPraHU3Ma OIPOMHEIX (PH3MUYECKHX U 3HEPTeTHYEeCKUX
3aTpar.

Boiee mporpeccuBHO B 9BOIIOIUOHHOM ILJIaHE 8HYMPEHHEe ON000meEopeHue.
TIpu BHYTpeHHEM OIJIOAOTBOPEHHH CJIHAHHE raMeT IIPOMCXOILUT B TeJjle Mare-
PHHCKON ocobu. BepoaTHOCTHL BCTpEUH raMeT IPH BHYTPEeHHEM OILIOJOTBODE-
HUM JOCTATOYHO BHICOKA, MO3TOMY KOJHYECTBO BHIpDAOATHIBAEMBIX AHIIEKJIETOK
YMEHBIIAeTCs, KOJUYIECTBO Ke CIIepMAaTO301/J0B OCTAeTCA OOJIbIINM.

BryTpeHHee OILIOZOTBOPEHME XapaKTEePHO AJIS MHOTHX BOJHBIX Oecro3Bo-
HOYHBIX, HACEKOMBIX, KHBOPOJAMIHX PBIO, HEKOTOPBIX 3eMHOBOAHBIX W IJsA
BCeX IMPECMBIKAIOIMUXCA, ITUIl U MIeKonuTamomux. [logsreHue BEYTpPeHHEro
OILIOLOTBOPEHHUA B XOJ€ 9BOJIOI[HHA CIIOCOOCTBOBAJIO yTpaTe 3aBUCHMOCTH Opra-
HU3MOB OT BOJHOH CpeIbl M OCBOEHHIO MMM HA3€eMHO-BO3YIIHON CPEJHI.

OmI0J0TBOPEeHHEe ¥ KUBOTHBEIX IMPOMCXOJHT I09TAIHO (pHC. 25).

ITepeuiii s3man — NPOHEKHOBEHHE CIIEPMATO30H[a B ANNEKIETKY. ¥ OOJIBIIHH-
CTBA KHBOTHBIX AHIIEKJETKH COXPAHAIT CIOCOOHOCTE K OILIOJOTBOPEHHIO B
TeueHMe HEeCKOJbKHMX 4YacoB. Ecau omIofOTBOPeHUA He IMPOHCXOAUT, IOJIOBbIE
KJeTKH CAMOpPa3pyIIalTCa W paccackiBaroTcs biarogapa AelcTBHI0 GepPMEHTOB
JI30COM.

CrepMaTO30HABl Y PA3HEIX BHUJOB JKMBOTHBIX BHe MYKCKOH IOJIOBOM cHCTe-
MBI JXUBYT OT HECKOJBKHUX HECATKOB CeKVH] (y pbI0) 10 HECKOJIbKHX MECHILEB
(v nuey). ¥V uesoBeKa raMeThl TaKiKe HEJOJIOBEUYHBI: Yy MYMUHWH CO3peBIINE
CIIepMATO30M/Ibl JKHUBYT A0 48 4, a y *KeHINUH B HOPMe AUIEeKJIeTKA COXPaHAeT
CIIOCOOHOCTE K OILIOZOTBOPeHHIO oT 12 10 24 4.

BaaumozeiicTBHe CIepMATO30HAa ¢ ARIEKIETKON PeryiIupyeTcs CIlelualib-
HBEIMHU BeIIecTBaAMH, BhipabaTelBaeMBIMH caMHMH rameraMu. IIpm BeTpede ¢
ANNEKJeTKON OfUH U3 CIIEPMATO30HA0B PACTBOPAET ee 000JI0UKY ClelHalbHbIMH
dbepMeHTAMH, A 3aTEeM NPOHMKaeT BHYTPL. [locie 3TOro BOKDPYTr AHIEKICTKH
obpasyerca 000704Ka OIJIOJOTBOPEHUA, MPENATCTBYIONIas IPOHUKHOBEHUIO
IpPYyTruX cliepMaTosounos (puc. 25).

Bmopoii 3man npejcrasiser coboil causHEe MAILIOUIHBIX Ha00POB XPOMOCOM
ramver. IIpu sToM amepHBIe 000JIOUKH 00eHX ramMeT paspyllIarmTCHA, OTLOBCKHE
¥ MATepUHCKHE XPOMOCOMBI, IPUKPeIJIeHHEIe K HUTAM BeDeTeHAa JeleHHd,
BBICTPAMBAIOTCS B IJIOCKOCTH 3KBaropa siinexjerku. Ha sToil cragum Boccra-
HABJIMBAeTCH MUILIOHUAHOE YHCJIO XpoMocoM (2n).
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Auexnetka

O6ono4yka oNNoAOTBOPEHUA
.

Cnepma-
TO30MABI

Cxema MukpodoTtorpadua

Puc. 25. OnnogoTeopeHne y KUBOTHEIX, A — IPOHUKHOBEHUE CIIEPMATO30MAA BHYTDE
ainernerkn; b — ofpasoBaHue 000JI0YKH OMJIOJOTBOPEHHSA W CIAWAHHE TamJIONIHEIX
Hab0pOB XpPOMOCOM TaMeT

Ha mpemvem amane oniofoTBOPeHNE 3aKAHUYNBAETCA AKTHBAIIMENH OILION0-
TBOPEHHOH KJIETKH (3HTOTHI) K ApOOJIeHUI0 U laJbHeHIeMy pasBuTHIO (oapo6-
Hee 00 aTom Oymer cxasauo B § 25).

Onaxomoreopenue y pacrennii. OmiofoTBOPeHHE CBORCTBEHHO GOJNBITHHCTBY
pacresuii. EMy o0BIYHO mpexinecTByeT obpasoBaHMe IIOJIOBLIX OPraHoB — 2d-
Memanaues, B KOTOPBIX pa3zBHBaioTcA ramMeThl. IlosioBoil mpomecc y HU3IIHUX
pacTeHHH pasHOOOpas3eH.

VY BBICIIMX CIIODOBBIX PacTeHHH 00pasyloTCA raMeTaHrud — anmepuduu
(myxcKre) H apxezonuu (KeHCKMe), B KOTODHIX PasBHUBAKIOTCA raMeTsl. B ap-
XeroHusax obpasyoTca AHIEKIeTKH, B AHTePUAUAX — MHOTO CIIePMAaTO30HMI0B.
Y MX0B U NanopOTHUKOOOPA3HEBIX BBIMIENININE M3 AHTEPHIHEB CIIEPMATO30HIbI
MOAIILIBAIOT B BOJe K BCKPBIBIINMCS apXEroHUAM U CIUBAIOTCA ¢ AHIEKIeTKaAMHI
BHYTPM apXeTOHHUH. ¥ TOJOCEMEeHHBIX PACTEHUH B IIPOIECCE IBOJIIOIMHU HCHe3a-
IOT aHTePHAWUH. ¥ TOKPBITOCEMEHHELIX yite HeT HU aHTEePHAHEB, HM apXeroHWi.
ITocrenenHOe HCUYE3HOBEHHE Y CEMEHHBIX DACTEHMII TAMETAHTHEB CBA3AHO C TEM,
YTO IPU HABEMHOM CYIECTBOBAHUMU (TIe YacTO M3MEHSIOTCH YCJIOBUS CPEIEl)
CJIMIIKOM DHCKOBAHHO OCTABATHCA B rallJIOMTHOM COCTOSHHH, IIOCKOJBKY Be-
POATHOCTE OILIOLOTBOPEHHUSA B ATOM CIIy4ae HEBLICOKAA.

¥ ceMeHHBIX (TOJIOCEMEHHEIX W MOKPHITOCEMEHHBIX) PACTEHHI OMJIOILO-
TBOPEHHIO NpejllecTByeT onblneHue. OnIogoTBOpeHHE I'OJOCEMEHHBIX H
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NOKPBITOCEMEHHBIX DACTEHHH, B OTJIMYHE OT CIOPOBBIX (MXOB M MAllOPOTHUKOB),
He 3aBHCHUT OT BOABI. IMEHHO IO3TOMY B XOJl€ 3BOJIOINH CIIEPMATO30M/bI JIHA-
IIUJINCH KIYTHKOB U IPEBPATHJINCh B clepMuu. VicuesHOBeHHE 3aBHCHMOCTH
IIOJIOBOTO IPOIECCa OT KAIleJLHOH BOALI MO3BOJMNJIO CEMEHHBIM PACTEHHAM IITH-
POKO PacCeIUTHCS II0 IIAHETE W 3aHATH TEPPUTOPHUH € CYXHM KIMMATOM.

JIBOHOE OIIONOTBOPEHHE Y MOKPBITOCEMEHHBIX. Y MOKPLITOCEMEHHBIX (IIBETKOBEIX)
pacTeHUH MY>XCKHe FaMeThl, HJIM CRepPMUL, PASBUBAIOTCH B IBLIBHUKAX THIYHHOK. 316Ch
NPOHCXOJUT Jie/IeHHe Meii030M MCXOIHEIX, MATePHHCKHMX KJIETOK ¢ 00pasoBaHUEeM TaIlio-
HAHBIX MEKpocnop. KaxJaa MHKpocopa JeJuTcAa MHTO30M Ha JBe KIeTKH — Gezemd-
mueHy U zeHepamuenyio. 'eHepaTUBHAA KJIETKA BHOBbL JEJHTCA MHTO30M H JaeT ABa
crepMus. B peayabraTe u3a MHKDPOCIODEL 00DA3YETCS NbLIbLEB0E 3ePHO, KOTOPOE HMeeT
TPH TAlJIOUIHLIE KJIETKW — BEreTATHBHYIO KJIETKY M ABa cuepmus (pmc. 26).

Auyerxaemrxu GOPMHPYIOTCH B ceMA3a4aTKAX 3aBA3H [IECTHKA.

MareprHCKasa AHILIONAHAA KJETKa KaJOTr0 ceMasadaTKa AelHuTca Meio3oM ¢ 06-
pasoBaHUeM YeTHIPeX ralJIOMIHBIX KJIETOK, TPM M3 KOTODPBIX morubaioT, a ofHa pacTer

3penoe nbin 3epHo
pa3speae)

BeretatueHas knetka (n) Cemsasaqatok

el Ciepmnn (n) = AHTANOObI

‘\ﬂbmbuesue

3epHa
(BHELUHWIA BWUA) LleHTpankHas
aunaonaHas

Knetka (2n)

MbINBHUK
C NbbLUEBLIMA
3epHaMu

Cnepmun
B MblNbLEBOW
TpyGke

3Hpocnepm (3n)

CuHepruabt

AiLekneTka “

Puec. 26. Cxema ABOHHOrO OMJIOAOTBOPEHUS Y IBETKOBBEIX DACTEHMIT
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U IpeBpamaerca B Mezacnopy (Oymymui 3apojBIIIeBsEIH Memok). Meracnopa mperepne-
BaeT TPH IOCIeA0BATEIbHEIX JeJeHHA MHTO30M, B Pe3yIbTaTe 4ero obpasyerca BOCeMb
FAILTOMAHBIX sAep (BOCHMUAIEPHBIN 3apO/BIIIeBbli MeIoK). [IBa U3 HUX CAMBAIOTCA B
uenmpaavroe dunnoudrnoe A9po. 3aTeM BOKDPYT KamKAOro Anpa obocobigeTca y4acToK
[UTOIIAa3Mbl, 06pasyeTcs KjeTouHas cTeHKa. B pesyiabrare QOPMHDYETCA 7-KJeTod-
HBIH 3apOJBINIEBEIH MEIIoK. 3pelbli 3apOJBILIEBbIH MEIIOK COJAePIKHUT ONHYy JHILIO-
HIHYI0 KJIeTKy (0HAa MMeeT IeHTpaJbHOe AWIIOHIAHOE ApO) ¥ IIecTh TanJOUHbIX.
Cpeau ramiouiHEIX KJIETOK MOYKHO BEIIETTUTH CAeYIOIUe: mpPu Kiemuu — anmunodvl
(B OILIOOTBOPEHUY OHH HEe YYACTBYIOT, & 00ecnev1nBaloT MATAHNE 3aPO/IBIIIEBOTO MeIIxa),
dee — cunepzudvi (0HM obecIeUMBAIOT KOHTAKT OJHOr0 U3 CIEPMUEB C AWIEKIeTKOH) 1
00na — aiiyexaemra (cM. puc. 26).

OmnI040TBOPEHNE ¥ NOKPHITOCEMEHHBIX PACTEHUN BO3MOMKHO JUIIL IIOCTE O7bLIE-
HuA — MepeHeceHus IBLIbIEBBIX 3ePeH Ha PhUIbIE IeCTHKA I[BETHA. 3mech BereTaTHBHAA
KJIeTKA TBIIBIEBOro 3epHA 00pasyeT BHIPOCT — IBLIBIEBYI0 TPyOKY — M IpopacTaer
B CTOJNOWK IeCTHKA, IPOHUKAS B CeMABAYATOK Yepe3 ero OTBepPCTHe — MBLABIEBXO]
(MHKpOIHIIE).

B 3apojpllIeBOM MelllKe ceMAsadyaTKa OJUH criepMuil CIMBAETCA ¢ AHIEKIETKOH,
0bpasys 3UroTy, BTOPOH CIIepMHH CIUBAeTCH C [IEeHTPAJbHOH KIEeTKOI, 00pasysa TPUILIO-
HAHYIO KIeTKY. V8 IUIUIOHIHOE 3BHTOTEI BIIOCIeACTBUH (POPMUPYETCH 3apodviul cemen,
13 TPUILIOHAHON KieTku — andocnepm. KieTKH sHJOCIIEDMA COAEPIKAT BoabIIoi 3amac
NUTATENbHBIX BelmecTB. TaKHM 00pa3oM ceMA3a8YATOK IPEBPAIaeTCd B ceMs.

DToT ¢BOEOGPA3HLIH MPOIECC, CBOMCTBEHHEIN TOJBKO IOKPEITOCEMEHHBIM DACTEHUAM,
Brepsble ommcan pycckmit yuensi C. . Hasamus B 1898 r. u Hassasl ero IBOMHBIM
omrofoTBOpeEneM. TPHIIOHAHOCTL SHAOCIEPMa OTKPLLI ero chiH M. C. HaBamuu B
1915 r.

3HadYeHHe TPHUILIOUAHOTO 3HZOCIEPMAa 3aKJOYaeTcsd B OY€Hb oeicTpoM H addex-
TMEHOM HAKOIJIEHHH MHATATEILHOTO MaTepHANA B CEMEHH, a 3HAYHUT, B OUeHb OBICTPOM
CO3peBAHWH CAMOro CceMeHH. JTO OJHA M3 IPHYHH TOCIOJACTBA MOKPBITOCEMEHHBIX pac-
TeHuil Ha 3eMie.

Bonpocbkl U 3aaaHusa

Kakoli NpoLecc Has3biBaloT raMeToreHe3om?

Yto Takoe cnepmartoreHes? Kakoso ero 3Hadenve?

Yto Takoe oBoreHes?

B yeMm 3akno4aeTcs NpoLece onnogoTBOPeHns?

YTO NOHUMAIOT MO, HAPYXHbLIM ONNOLOTBOPEHUEM? Y KAKMX XKMBOTHLIX OHO BCTpeyYaeTca?
Kakoii eLLe TMn OnnoaoTBOPEHUA CYLLIECTBYET Y XUBOTHLIX? Y KAKUX XXWBOTHbIX OH BCTPE-
yaeTca?

Kakne nprucnocobneHns MMetoT XXWBOTHLIE K BHYTPEHHEeMY onnoaoTBOPEHWIO?

Kakue aTanbl MOXHO BbIOENUTL B XOLE OMN0A0TBOPEHNA XKNBOTHBIX?

Kak Bbl AymaeTe, noYemy ¢ OJHON 1 TOW Xe AALEKNeTKON He MOryT CnuTbCs ABa u bonee
cnepmaro3onaos? B yem 3aknio4aeTca BUONOTMHYECKNIA CMbICTT GAHHOTO ABNeHns?

10. Y7o Takoe 3uroTa? Kakoii Habop xpomocom y 3uroTei? OTeeT 060CHYATE.

OCON OUAON=
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§ 25. UnpuBuayansHoe pasBuTue OpPraHu3moB —
OHTOreHes

3 *
)) Kakvm 06pa3om u3 0aHOM KNeTKM (3UroTsl) pa3smsaercs opraHuam?

IIpouecc maaMBHIYaAbHOTO pasBuTHA. HEIUBHAYAIBHOE Pa3BHTHE OPTaHH3-
Ma, ImpeAcTaBJsomee coboil COBOKYIHOCTh IIOCIEA0BATENLHBIX MOP(OIOruye-
CKHX, (DH3HOIOrAUECKUX U GHOXMMHUYECKUX PeoOpa3oBaHMil, IpeTepIeBaeMbIx
OPraHu3MOM OT MOMEHTA CIMAHUA raMeT H OO0 CMePTH OpPraHHM3Ma, HOCHT HAa-
3BaHHUE OHMOZEHEe3d.

TepMun «OHTOreHe3» BBeJ B HAyKy HeMenkuit yuensiii D. Texkens B 1866 .
(O6nacTs 6mosTOrNH, U3YYAIOMIVIO OHTOTEHE3, HA3BIBAIOT O6U0N02Ueil pasgumuas.)

OnTOreHes — mpomece CI0MKHLIH M IPOTEKAIOIHI I0o-Pas3HOMY Y OPraHUu3MOB
PA3JINUHBLIX CHCTEMATHYECKHX TPYIIN.

HWuauenayanbHOe pPasBUTHE OZHOKJIETOUHEIX OPTAHHBMOB 3aKJIOUAETCS B
TOM, 4TO B IBYX AOYEPHHX 0CO0AX, BOSHUKIINX B Pe3yJIbTATe JeIeHUs MaTepHH-
CKOH KJIETKH, 0GBIYHO OPraHOM/LI MATEPHHCKOTO IPOUCK 0K IeHAA paspymamTcsa
H 3aMeHSAIOTCA BHOBb C()OPMHPOBAHHBLIMM ODPraHOMJaMH. B XO0Ie OHTOreHesa
OHOKJIETOYHBIE OPraHU3MbI PACTYT, UBMEHAETCA NX OHOXUMHYECKAsa W (PUIHO-
JIOTHYeCcKasa aKTHBHOCTD.

PaccMOTpUM OHTOTeHE3 MHOTOK/JIETOUHBIX KHBOTHBIX, TAK KAK CAMEIE obmue
ero 3aKOHOMEDHOCTH CIIPaBeAJIMBEI H [JIs DACTeHHII.

OHTOreHes MHOTOKJIETOYHBIX XKMBOTHBIX. B OHTOreHE3e MHOTOKJIETOUHBIX
OpPraHU3MOB BBIJIEJIAIOT JBA OCHOBHBIX I€PHOJA: 3aPOABIIIEBHIN (3IMOGPHOHAIE-
HBIA) ¥ TOCIe3aPO/BIIIeBLIH (I0CTaMOPHOHATIBLHEII).

3apoAbIeBblif TepHO] PasBHTHA. 3apOJLIII B CBOEM DASBUTUH OPOXOJUT
TPH NOCHEA0BaTeIbHEIe CTAAUH: APOOJEHHHA, racTPYIANNH, F’HCTOreHe3a H Op-
raHoreHesa.

Oco0eHHOCTH 3apOABIIIEBOr0 PAa3BUTHA yAoOHee W HATJIALHEe MOMKHO pac-
CMOTPeTh Ha IPUMepe JaHIeTHHKA, TaK KakK y Hero MeJKHe Hiina U B HHX
CPaBHUTEJBHO MaJo xkelTka (puc. 27).

Cmadusa dpobrenus. DT0 HAYAIbHAA CTAAMA SMOPHOHAILHOIO PasBHTHS.
OcHoBHOe ee 3HAUYEHHE 3aKJI0UaeTCA B 00PA30BAHHYM MHOIOKJIETOYHOCTH.

Ha aroii craauu surora BHauaIe MUTOTHYECKH TeTUTCA 2 Pasa B IPOIOILHOM
HanpasneHduH. Ilomyuaores yeTsipe OfMHAKOBEIE KJIETKH — bacmomepul. 3aTeM
ﬁnaCTomepm AeJIATCA II00YepeTHO B MOIEePedHOM U OIPOOOJILHOM HANIPDABJIAEHUAX.
Jlenenue KIeTOK IPOMCXOAMT OBICTPO, BIACTOMEDHI He PACTYT, M HX pasMepsl
0 Mepe YBeIHMYeHHs YHCIa KJETOK YMeHBINAITCH.

Hpobrenue 3akaHynBaeTCsa 00pasoBaHUEM IIAPOBHIHOMN onracmyast (OT rped.
blastos — sauarok, pocTok), cTeHKa KOTOPOH COCTOMT M3 OJHOTO CJIOA KJIETOK.
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3APOALILUEBOE PA3SBUTUE 3MBEPWUOHA JIAHUETHUKA

3urora Ctanus aApoGnenus
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Bnacryna

BHTONEPMA

(msoGpaxeHue B paspese)

CTALWU PA3BUTUS 9MEPUOHOB NMO3BOHOYHbBIX XXKMBOTHbIX

Pbiba TpuTOH Yepenaxa MNTuua CBUHBbA

Pue. 27. 3apoanilieBslid IePHOJ OHTOTEHEe3a
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BayTpu 6actyna o6bIYHO HMeeT mOJ0CThL. Haumnas ¢ 6m1acTysbl, KI€TKH 3a-
POZBIIIa IPUHATO HA3EIBATE He 61acToMepaMu, a SMOPHOHAILHBIMY KJIETKAMH.
¥ nannernuka Gaacryna obpasyercst mo moctrskerun 128 KieTox.

Y uenoseka, GOJBIIMHCTBA MIEKOMHTAKIIAX K HEKOTOPBIX JAPYIUX CH-
CTeMAaTHYECKUX TPyIn B mpouecce Apobaernsa obpasyercs mopy.na (oT jar.
morula — TyroBas aroza), KOTOpas He HMeeT IIOJIOCTH (bmactomens). ¥ mire-
KOIHMTAIOIIMX MOPY/a MePeXOAUT B CTARMIO GJIACTOIMCTHI, PEACTABISIONIYIO
co00ii My3bIpEK, 3alOJHEHHEIH KHAIKOCTLIO. BHemHe OJlacTommcTa MOX0MKa Ha
OaacTyiry, HO OTJIMYaeTcsa OT Hee IuddepeHIuPOBKOH KJIETOK.

Cmadus zacmpynrayuu. Y naHOETHUKA, KAK U Y BCEX ADYIHUX MHOTOKJIETOU-
HBIX KUBOTHBIX, 3a IpOOJIeHNeM HacTymaer cragusa zacmpyiayuu. OHa IIpen-
CTaBJIAET COOOM CIOMKHBIN IIPOIeCC IepeMelleHns dSMOPHOHAIBHOTO MaTepuaia
¢ o0pasoBaHueM JBYX, a 3aT€M TPEX CJIOEB TeJa 3apOJbIIIA, HA3BIBAEMBIX 3apo-
dviwesblnu aucmiamu (akmodepma, mesodepma, anmodepma ).

B X0ze racTpynAnum 3apojsin CTAHOBUTCH ABYXCJIOMHBIM BCI€ICTBHE BIIS-
YHBAHUA BHYTDE YaCTH KJIETOK OZHOCIOWHOM cTeHKH Gracrtyisl (cMm. pue. 27).
ITocTreneHHO 060COBAAIOTCH 3aPOBIIIIEBEIE TUCTKH — axmodepma (HAPYKHEBIH
CJOH KJIETOK) W 3Hmodepma (BHYTPEHHUl CIIOH KJIETOK) racTPyJIbI (oT rpeu.
gaster — xenynok). OrpaHHYeHHAS SHTOZEPMOIA TOJIOCTh HASEIBAETCSH II0JOCTHIO
[IEPBUYHOTO KumeyHuka. OHaA OTKpBIBaeTCA HADYIKY OTBEPCTHEM — NEPEUYHbLM
pmom. Brepsrie ractpyay onucan A. O. Kopanesckuii 8 1865 r. u Haspay ee
«KHUIIeYHON JIMYUHKOH», a TePMHH «ractpyna» BBen D. [ekkeas mosxe, B
1874 r. OTKpbITHE CTaAMK ABYXCJIOHHOTO 3aPOABINIA B PASBUTHH MHOTOKJIETOU-
HBIX OPraHH3MOB HMEJIO CYIIeCTBeHHOe 3HAYCHHE NI JOKA3aTeIbCTBA IHHCTEA
MIPOUCXOXXJeHU S YKHUBOTHBIX.

ITpu nanbrefimem pasBUTHH racTpyihl 06pasyeTcs TPeTHil 3apO/bIIIeBEIH
JIHCTOK — Me300epma. OHa 3aKjajbiBaeTcs B BHJE JBYX KapMaHOOGPA3HBIX
BRINAYHMBAHUN SHTOAEPMBI M 3aJIeTaeT MeK/Ay 9KTOAePMOH M dHTOJAEePMOIi.

Cmadua eucmozenesza u opzanozenesa. JuddepeHMPOBAHHEIH HA TpH
3apOJBIIIEBBIX JHUCTKA 3apPOLINIEBRI MaTepHall AaeT HAYaj0 BCeM TKAHAM M
opranam. IIpomecc o6pasoBanus TKaHeil HA3BIBAIOT 2UCMOZEHE30M, A tdopmupo-
BaHHE OPTaHOB — OP2ZAHOZEHE30M.

KaxoBEI JBHMKYII[HEe CHIIBI TAKUX CJIOMHEIX IIPOIECCOB?

Bo-nepBhIX, Bce KJETKHU 3apoAbimia Mexay coboii B3AUMOJIEHCTBYIOT,
U KaK/lad KJeTKa Kak Obl MH(pOpPMHpPOBaHA O TOM, B KAKOM MecTe 3apOJbIIIa
OHA HAXOAUTCA. BO-BTODBIX, KK TOJBKO B 3apOfibIine 0Opa3yIOTCA OTHeIbLHBIe
3adaTKM, OHM HAYWHAKOT BIAMATHL APYT Ha APyra, DOOYKIafd K PA3BHTHIO B OI-
pelleJIeHHOM HAIpPaBJICHHUH.

Ha pamHeil cragum rucrorenesa KJeTKH OyAymiedl Xopibl CTUMYJIUPYIOT
KJIETKH 3KTOJEPMEI, JeKalllie Ha/l HUMH, ¥ U3 9KTOJAE€PMbI Pa3BHBAIOTCA TKAHHU



109
OpraHuM3MeHHbIA YPOBEHb

HEPBHOM CHCTeMbI. ¥ JIaHUETHWKA (M y BCEX OCTATBHBIX XODJOBBLIX) HEPBHAA
TKaHb NepPBOHAYAJILHO MMeeT (POpMY ILIACTHHKH. JTa IJACTHHKA pacTeT WH-
TeHCHBHEe 0CTAJBHBIX YYACTKOB DKTOJEPMEI U 3aTeM mporudaercsa, obpasysd
sxemobok. Ilo3:kKe BOBHHKAaeT HepBHas TPyOKa, Koropas TAHETCA BAOJb Tela
3apoABIIIa OT IePeHero K 3ajHemMy Kouny. Ha nepesHemM KOHIe HePBHOM TPYG-
KW IIyTeM JaJbHeimmero pocta u AuddepeHIHPOBKY ¥ XOPAOBEIX (OPMUPYeTCH
rosioBHO# Moar. Kpome Toro, U3 sKTOepMEI PadBUBAIOTCA IIOKPOBBL TeJa JMaH-
HeTHHKA (Y MJIEKONUTAIOIINX U3 SKTOZEPMBbI Pa3BHBAETCA HAPYXKHEIH IIOKPOB
KOXKH — SIOHJePMHUC U ero IpPOHU3BOAHLIE: KOITH, HOI'TH, BOJIOCHI, CAJIbHbIE
H TIOTOBBIE »KeJIe3hl, a TAKKe JMUTeJIHiHl POTOBOro U AHAJIBHOIO OTBEPCTHIA,
CJIIOHHEIE Kejie3bl, SMab 3y00B).

«Kapmausl» MesomepMbl (Cpe/{HEro 3apOABIIIEBOro JUCTKA) OTAENAIOTCA OT
[IePBUYHOTO KHIIEUYHHKA, & UX II0JOCTh IPeBPaNIaeTca B MOJIOCTh Tena. Mexay
IIPaBBIM K JIEBBIM 3aYaTKAME Me30/|ePMBI DACIIOJIAraeTca 3a9aToK Xopasl. OH
TAHEeTCH BAOJIL BCETO 3apOABIIIA HENOCPeICTBeHHO 10/ HEPBHOH TpyOKo# 1 Haj
KHIIeYHUKOM.

IlocTerneHHO U3MeHsSeTCA BHeIIHMH BuA sapopsimia. OH yanuHAeTcd, 060-
COBAAIOTCA OTHENB! Tela. KumedHnuk 3apojsima npuobperaer ¢opMy TpyOoKH,
BOSHHKAIOT POTOBOE W AHAJBHOE OTBEPCTHA. B MecTax KOHTAKTA IHTOJEPMEI C
AKTOZEpMOil o GokaM mepeaHel yacTH Teaa (GopMupyloTca skabepHbIe MIeJIH
(cm. puc. 27). HabepHble IeJn y JaHIETHUKA U Kabpbl Y PbI0 QYHKIMOHUPYIOT
B TeueHMe BCeH KHU3HH JKHBOTHBIX, 4 V JAPYTHX XODPJOBBIX KalepHBIe IIeu
3apacTaioT yiKe Ha cTaiuy dMOpHOHA.

B xome 3apofbIIlIeBOr0 Pa3BUTHA W3 3aPOJbINIEBLIX JIHCTKOB Y MHOTOKJIe-
TOYHBIX KMBOTHBIX BOSHMKAKT BCE CHCTEMbI OPTaHOB IIEJIOCTHOI'O OpraHu3Ma.
PasBuTHe KHUINEeYHOIOJOCTHEIX 3aKAHYMBAETCSH HA CTAJHU JIBYX 3aPOABIIIEBBIX
JIACTKOB — 3KTOAEDPMEL M 5HTOAEPMEIL.

W3 aKTOfepMBI (HADYKHOT'O 3aPO/LIIIIEBOTO JTUCTKA) (POPMHUPYIOTCSA OPTaHbI
HEpBHOH CHCTEMBI, OPraHbl YYBCTE U HAPYKHEIE IOKPOBHI Tesla (anugepmuc). Me-
sofepMa (CpeJHUI 3apOABIIIEBLIil INCTOK) JaeT Hadajlo CKeleTy, MyCKyJIaType,
KPOBEHOCHOI, MOUEBLIJeIUTeILHOM CHCTEMaM 1 CHUCTeMe OPIaHOB PA3MHOMKEHH A,
a TakyKe HeHTHUHY 3y0OB U JepMe KoxKu. V3 KIeTOK 5HTOJepMEl (BEYTPDEHHEI0
3apOJBINIEBOTO JHMCTKA) (GOPMHUDYIOTCA IUIEBAPHTENbHAA cHucTeMa (Kpome
CIIOHHBIX 3KeJie3), JerKue W SIHUTEeJUH JALIXAaTeIbHBIX IyTeH.

Kputnueckue nepuosl 3IMOPHOHAJIBHOTO PA3BHTH Yel0BeKa. JKCIePHMeH-
TAILHOE H3YUeHHe 3aPO/LINIeBOT0 DA3BUTHA XKUBOTHBIX IPHUBEJIO K IPEJCTaBIe-
HHIO O TAK HA3BIBAEMBIX KPUTHUYECKHUX NEpHOoJax. B oTHOIIEHMH PA3BUTHA 3apO-
IBIIIIA YeJI0BeKa 00JIbIoe 3HaUeHHe UMEeIOT ClAefyIonire KPUTHIeCKHe IePHOJbI:
6—T7-e cyTKH mocje 3avaThA (AMIIAHTAIMA B CTEHKY MAaTKH, (OPMHDOBaHHE
[JIALIeHTHI), KOHeI 2-i Hepenu GepeMeHHOCTH (IepHo/ HeHpyIsAluy — 3aKJIaKN
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HEePBHOMH CHCTeMEI) H PO/bl (PEe3KOe H3MeHeHHe YCIOBHIl CYIIecTBOBAHMS IOCIIe
POJIOB M IE€PECTPOMKA JeATeTbHOCTH BCEX CHCTEM OPraHHU3Ma: M3MeHHeTCH Xa-
PaKTep KpoBooOpamenus, ra3oo0MeHa, IMTaHAA U T. 1.).

V3yueHne KPUTHUECKHX [E€PHUOJOB B 3apOAbIIIEBOM PasBUTHH UYeI0BEKa
MOKAa3blBaeT HEOOXOAMMOCTE OXPaHBI OPraHH3MAa OepeMeHHOH KEHIIMHBI OT
BJIHAHUA BPEJHBIX (DAKTOPOB Cpefbl, B TOM Yucje TabaKOKypeHud, aaKoroJs,
HADKOTUYECKHX H TOKCHYECKHMX BeIllecTB.

IIpuMedaTenbHO, 9TO y BCeX MO3BOHOYHBIX KMBOTHBIX (Y Y€J0BEKA B TOM UHC-
JIe) OHU U Te JKe 3aPOABIIIeBbie INCTKH JAi0T HAYAIO OAHHM M TEM K€ OPraHaM
¥ TKaHAM, YTO CBH/ETEILCTBYET 00 UX eJHHOM 3BOJIONMOHHOM ITPOMCXOMKICHIH.

O6mue yepTs! B paHHEM 3apOABIINIEBOM PA3BHTHH [O3BOHOUHBIX, BKJIIOYAS
1 4eJ0BeKa, yCTAHOBHJ PYCCKHH ydyeHbli-ecTecTBoMcubITaTens K. M. Bap
(cM. puc. 27). B 1829—1830 rr. oH TakKe OTKDELI, YTO DA3BHTHE MJIEKO-
OUTAKMUX, KAK M APDYTUX JUBOTHBIX, HAYMHAETCA CO CTAJUH AHIEKJIETKH.
OrkpeiTua Bapa cogeiicTBOBaIM pPasBUTHIO KJIETOYHOM TEOPHH H TPOJIOMHIH
JOPOTY TEOPHMH SBOJIONHH.

Ilepron nocie3apoabImeBoro pasBUTHsS. DTOT MEPHOJ V KUBOTHEIX MOMKET
OpPOTEKaTh MO-Pa3HOMY — IIO THIy IPAMOTrO HJIH HEIPAMOTO PasBUTHA.

IIpamoe paseumue npoucxopuT 6e3 TMUMHOUHBIX CTALMMN, IYTEM IOCTEIeH-
HOTO NepexXo/ia BBIMEAIIEero U3 AUNEBbIX 000J0YeK JKHBOTHOIO BO B3DOCIYIO
topmy. IIpamMoe passuTHe HAGIIOAAETCA ¥ HEKOTOPBIX HACEKOMBIX, GOJILIIHHCTRA
PbI0, IPECMBIKAIOIINXCHA, ITHI] ¥ MIEKOIUTAIOIIHX (pHC. 28).

Henpamoe passumue XapaKTepH3yeTCA OLHOH MM HECKOJIBKHMH JTHTIH-
HOUHBIMU cTaguAMu. Kak Bel 3HaeTe u3 pasfena «iKHBOTHBIE», ¥ HACEKOMBIX
pa3nuyaeTcs PasBUTHE C NOJHBIM M HENOJHBIM MeTaMopdo3oM.

J15i PASBUTHA € NOLHbLM MeMAMOPHO30M B KUZHEHHOM IIHKJIE XaPaKTepHA,
DOMHMO CTaJHH JHIHHKH, CTaIusa KyKoJKku. Kykoika — HemogBuxHaAS cTamgus,
BO BpeMfA KOTOPOW NPOUCXOJAUT pe3Kad IepecTpoiika Tkazeit u opranos. Oma
CBfA3aHa C pa3pylleHHeM JHUYHHOUHEIX TKAHeH ¥ OPraHoOB U UCIIOIb30BAHHMEM MX
MaTepuaa AJd MOCTPOeHWA TKaHeH M OpraHoB B3pOCJOro opraEuaMa. C moJ-
HBIM MeTaMOP(O30M PadBUBAIOTCH KYKH, 6a60UKH, ABYKDBLIbIE, I€PEIIOHYATO-
KpBLIBIE, O0XH (puc. 29).

Passutue ¢ Henoanvim Memamopposom HabIIONAETCA y TAPAKAHOB, TJei,
BIIEH, KJIOIOB, IPAMOKPBLIEIX. CTaJuy KYKOIKH y HUX HET, M JUUHHKA IIpe-
Bpamaercsa BO B3POCJIOe HACEKOMOE Yepe3 MHOTOKPATHEIE JIUHBKH.

JIMYMHEKY OTIMYAIOTCH OT B3POCTBIX (DOPM HANUYMEM CIHEMHATbHBIX JIH-
YHMHOYHBIX 000JI0YeK M JIMYMHOYHBLIX OPraHoB, KOTOPBHIE HA NAHHOM JTalle
OHTOTeHe3a MMelOT DoibInoe 3HaYeHMe. Y B3POCJBIX OPrAaHU3MOB 3TH OPraHBI
orcyTcTBYIOT. IIpuMepaMu TaKMX OPraHOB MOIYT CIYKHTh Kabpbl JTHYMHOK
CTPEKO3, alpel ¥ XBOCT y TOJIOBACTUKOB U JP.
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NMpecMmblkKawwuecs

Puc. 28. [IpamMoe pasBUTHE MKUBOTHBIX
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JIMYMHKH BeyT MOABHKHBIA 06pas KHUBHU. Y MHOTMX BHAOB JTHUHHOUHAS
crangusa obecneunBaer pacceneHue. OCOGEHHO 3TO BAXKHO [ CHASYAX M Ma-
JIOIIOABMXHBEIX OPTaHH3MOB, TAK KaK M03BoJAeT W30erXKaTh NepeHACeleHHUA,
KOTOpO€e MOTJH OBl CO3/JaTh HOTOMKH B MECTOOOMTAHHH DOJHUTENBCKUX OCODEiA.
ITepenacesienue noBeksI0 GBI 3a CODOOH ycuUIeHMe KOHKYDEHIINH 3a MTHIY M Ipy-
ryue pecypcel cpefibl obutarud. [losToMy MHOrHe MOpCKHE OpragusMsbl (MHEIHH,
MOPCKHe KeJIyH U [P.) IPOU3BOAAT OIPOMHOE KOJINYECTBO CBOGOTHOILIABAIOIIINX
JIMYAHOK, ITHPOKO PacIpOCTPAHAINUXCA B BOLHOH cpefe.

JInumHKH 06BIYHO CYIIECTBEHHO OTIMYAIOTCA OT B3POCIBIX 0COBeil 1o CBOEMY
MeCTO00MTaHNIO (HaTpUMeD, B3POCJIbIe JIATYIIKH KHABYT B HA3eMHO-BO3IYIIHOM
cpefe, a UX JUYHHKH (IOJOBAaCTHKH) — B BOAHOMH). Pasiuuarrcs TUYIUHKHE H
B3pocCible 0COOM TaKKe MO CIOCOGAM NUTAHHWA, NepeABHIKEHH:, HOBEIEHHIO.
Biarogapsa TakuM 0coG€HHOCTSAM B MOMYJNIANUAX KHUBOTHBIX 3HAUMTEIHHO CHH-
JKaeTcsa KOHKYDPEHIHNA 34 IHUINY, IPOCTPAHCTBO M AP.

Ilepuox mocyie3apojbIIIEeBOr0 Pa3BHTHA BKJIIYAET TaKJKe STAILl JKUIHH
B3DOCJIOTO OPraHu3Ma ¥ cTapeHusA. IIpomomKuTeILHOCTE TAana JKUSHHU B3POC-
JIOTO OPTaHH3Ma, KaK U NPOJO/IKHTeIbHOCTb BCEH KHU3HHM, — BHAOBOH NPU3HAK.
Y MHOTHMX BH/IOB HACEKOMBIX IePHOJ XM3HHM B3POCJOr0 OPraHH3Ma CAMEIH
KOPOTKHUI B oHTOreHe3e. Hanpumep, Bapocaas opMa MOAEHKH KUBET BCEro He-
CKOJIBKO YaCOB. ¥ ITHII, MIEKONUATAIONAX, HEKOTOPAIX PEIO U IPECMBIKAIOIAXC
NIepuoJ ¥KHU3HU B3POCIOI'0 OPTaHU3Ma CAMBIHN MPOAOJIKUTENbLHEII B OHTOTeHe3e
M MOXET AJIUTHCHA HECKOJBKO JeCATKOB JieT. HeKoTophle pacTeHusa-0JTOXATE I
BO B3pOCJIO# GOpMe KUBYT COTHH H JaKe TeiCs4u jeT. Hanpumep, MaKkcUMATIb-
HadA NPOAOJIMKHTEJNBHOCTL HU3HU ayda depemrdatoro 2000 ner, enn oOBIKHO-
BerHOM — 1200 ner.

K oHTOreHesy OTHOCATCA M Te M3MEHEHWS, KOTODhIE BeAYT K IOHHKEHHUIO
(OYHKIHOHANBHBIX W aJalTHBHBIX BO3MOXKHOCTEH B3POCIOro OpraHM3Ma, T. e.
IIPOIECCHl crmapexus. ¥ pacTeHHH U rpuboB cTapeHue NPOSABIAETCA B IpPEKpa-
IIeHUH POCTA, 4 TAKMKE B Pa3pYIIMUTENbHBIX NPOIeccax, KOTOPHIE 3aTPAruBaloT
HEKOTOPEIE OPraHbl. ¥ XHUBOTHBIX CTAPEHWE CBA3AHO C ocaabieHueM QYHKIIHIT
HEDPBHOM, 9HJOKDHHHOMN, CePAEYHO-COCYIUCTON U APYrUX cucTeM opranos. Cra-
peHHe XapaKTepusyeTcd YTpaToil QYHKIHHE PA3MHOMKEHHA.

Craperue cBOICTBEHHO BCeM OpPraHW3MAaM M IPOTEKAaeT Ha BCEX YPOBHAX
OPraHU3alNH JKUBOI'0 — 0T MOJIEKYJIADHO-TEHETHYECKOTO J0 Opraiu3MeHHOTO.
ITonaraor, 4TO y }KMBOTHEIX, B YACTHOCTH Y YeJIOBEKA, BeIYIIHMH MEXaHU3MaMu
CTapeHHA Ha MOJIEKYJIAPHO-TeHETHUYECKOM VPOBHE SABIAITCA HEOGD&THMHE Ha-
pymenus [IHK, namenenna B cuarese PHK u Genkos, HapymeEus B mpomeccax
0o6pa3oBaHH#A, TPAHCIOPTHPOBKH M HCIOJIL30BAHUU SHEPIUH.

ITpomecce! cTapeHus eIe HeAOCTATOYHO U3YIeHEI, HO B IIOCIENHHIE IeCATHIe-
THSA OHH CTaIH 00'beKTOM MHTEHCHBHBIX HCCJIEJ0BAHUIA B OMOJOTHH U MeJUILHHE.
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Bnaromapsa ycmexaM MeQHUIIMHEI ¥ 3JPaBOOXPAHEHHUA CPeNHAS IIPOJOJKHTENb-
HOCTB XH3HH 4YeJIOBeKa 3HAUMTEeJIbHO YBeJIHUYHnJjdach, OJJHAKO MAaKCHMAaJIbHadA ee
HpOJ.'[OJI}KPITEJIbHOCTL HEe U3MEeHHnJacChb.

WsyuenneM 3aKOHOMEPHOCTEN cTapeHUA (HaYHHASA OT MOJIEKYJIAPHOTO U KJe-
TOYHOT'O YDOBHeﬁ A0 IIeJIOCTHOTO opraHnsma) 3aHUMAaeTCs HaYKa 2epOHMOJI0ZuUA
(oT rped. geron — cTapHK). 3aJada FePOHTOJIOTHH 3aKJII0UaeTCs He TOJBKO B
TOM, 4yTOOEI OPOAJIUTE XH3Hb YeJIOBEKa, HO U naTh BOSMOMHOCTE JJIOOAM IIpe-
KJIOHHOI'0 BO3pacTa aKTHBHO U MNOJIHOLEHHO KHTbh H TPDYAHUTHCA.

B mpomnecce crapeHEUs B pe3yiabTaTe MJIHATENBHOTO IIOCTEIEHHOI0 yracaHud
OCHOBHEIX JKH3HEHHBIX (DYHKIIMH HACTYIIAeT ecTecTBeHHAA ((hH3HMOIOTHYECKa)
cMepThb, T. €. IPeKpaleHne KU3HeJesATeIbHOCTH OpraHu3Ma, rubesb ero Kak
IIeJOCTHOH cHcTeMbl. IIpHUMHEBI Ipe:KIeBPEMEHHOl cMepTH — OO0JIe3HEHHOe
COCTOAHHME OpraHuaMa, IIopakKeHue ero XXU3HEeHHO BaxHBIX OpPraHoOB.

Bonpockl u 3apaHusa

1. Y10 Takoe oHTOreHes? Kakve naMmeHeHus NpoMCXOLAT C OPraHM3mMoM B OHTOreHeze?

2. CpasHuUTE TUMbI MPAMOrO U HENPSAMOro NOCT3MBPUOHANLHOMO PasBUTHA.

3. B 4yem nposBnaercs npucnocobuTenbHbliA xapakTep HeNpPAMOro pa3BruTUA HACEKOMbIX
C NOMHbIM NpespateHueM (Metamopdo3om)? OTBeT 06OCHYITE Ha KOHKPETHBIX MPUMEpax.

4. Yem 3aKaH4MBAETCH OHTOrEHE3 OQHOK/IETOYHOIO OpraHn3mMa nNpu 6naronpusTHLIX YCIOBUAX
cpenbi?

§ 26. Oprauuam u cpepna

3
)) MoryT nv Bce BMabl 06UTaTb B CXOAHbIX YCNOBUAX cpenbl?

daxrops!l cpeasl. JI1060H OpraHMa3M CYIIeCTBYEeT B OIpelleIeHHOH cpefe.
Cpena — 3To Bce, UTO OKPYKaeT OPraHU3MbI, M3 CPeJbl OHH IOJYYaloT Heob-
XOAMMBIE JJId yKHM3HH BEIeCTBAa H B Hee )Ke BBIAENAIOT IPOJYKTEI oOOMeHa Be-
mecTB. MceneIThiBasa moTpeGHOCTE B IPHUTOKE BEleCTBa U 9HEPIUH, OPraHu3Mbl
HOJHOCTBIO 3ABHCAT OT CpeAbl. DJIeMEeHTEI Cpelbl, TAK HasbIBaeMble (arKmopbl
cpedbl, WIN 3K0N02UYECKUEe (PAKmOopbl, TOCTOAHHO BO3/IEHCTBYIOT HA OPraHHU3MBL.
Kak Tonpko o6MeH co cpeod mpekpaljaeTrcd, aKkTHBHAA KH3HB OPraHU3MOB
CTAHOBHUTCA HEBO3MOIKHOM.

Parmop cpedvt (or rpeu. factor — gemaromuii, DPOM3BOAAIINNA) — 3TO
ABJIEHVE WJIN JTI000H IPHPOAHEIA KOMIOHEHT (QU3UKO-MEeXaHH4YeCKOT0, XMMHYe-
CKOTO UK OHMOJOTMYECKOro MPOUCXOMKIEHN, IPAMO WIN KOCBeHHO BJIMAIOIINH
Ha OpPraHusM.

B npupoie Ha OPraHM3M OAHOBPEMEHHO BO3AEMCTBYeT He OJUH KaKoi-1mubo
(dhaxTop, a X COBOKYITHOCTE. ¥ CJIOBUS CPeJibl, IPH KOTOPBIX KaKko#-1ub0 (axkrop
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(11 COBOKYITHOCTE (DAKTOPOB) OKA3bIBAET YIHETAIOIee AeficTBHE Ha JKU3HeIed-
TeIbHOCTh OPTaHM3MOB, HASLIBAIOT 0ZpaHuUiU8auwumMu. B mpomecce sBOTIOINAN
y OPraHmMs3MOB BHIPA0ATHIBAIOTCS HACJIEACTBEHHO 3aKpEIIeHHBIE 0COOeHHOCTH,
obecrieunBalOIIHe YCTOWYMBOCTD K BO3AEMCTBHAM (DaKTOPOB Cpebl — adanmayuu
(or nar. adaptatio — npucmocobnerue), mpencraBagomue coboil mpomece H
pe3yJIbTaT NPHCIOCOOIeHUsI OPraHU3MOB K OIpee/IeHHEIM VCIOBAAM BHEITHeH
cpenbl.

Bce sxonormueckme GakTOphl MOAPASAEIAIT HA (PAKTOPHI HEMKHBOH IpH-
poxsl — abuomuieckue (OT rped. a — YaCTHIA OTPHIAHHA, biote — Ku3HB),
(aKTOPEI XKHUBOH IPUPOALI — Ouomuyeckue 1 AeATeIbHOCTh YeJI0BeKa — AHMpPo-
nozennvie (puc. 30).

Puc. 30. Knaccupuranusa sK0JIOrHYecKux GaxTopos
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AdouoTnueckne parTopsl. AbmoTruuecKkue (haKTOPHI Cpeabl — TeMIepaTrypa,
BJIAXKHOCTh, TA30BEIH COCTAB BO3AYyXa, aTMocdepHOoe AaBJIeHHe, MHHePaJIbHBIH
CcOCTaB BOABLI W IIOYBHI, PA3JIHYHEIE BHALI H3Iy4YeHUA (3J€eKTPOMarsiuTHOe, HH-
(dbpakpacHOe, BUAUMOrO AUANA30HA, YIbTpaduoieToRoe, IPOHUKAIOIIee) H Ap.

OpauM 13 Hauboee BayKHBIX a6MOTHYECKUX (DAKTODOB CPeIbl, ONpPeNesIsaio-
KX CYIIeCTBOBAHWE, PA3BHTHE M PACIPOCTPAHEHWE OPraHM3MOB Ha 3eMJle,
fABIAETCA TeMIeparypa. PacTeHus He 00J1a1al0T cODCTBEHHOM TeMIepaTypoi, HO
V HEX eCcTh MOpPGhOJoTrHUYecKHe U (hH3HOJOTHIECKHEe MEeXaHU3Mbl TePMODPeryJisa-
IIWH, HMeIolnue IIPHACIocOo0NTeIBHOE 3HAYeHHe, T. €. HaIpaBJIeHHOE Ha 3alfUTy
OpraEmaMa OT JeMCTBHUA HeOJIaronpHUATHBIX TEMIIEPATYD.

Mopdosoruueckue aganTanuy, 3allAIAONINe PACTEHHS OT Ieperpesa, — 3T0
onyIneHHe, YMeHbIIEHHEe Pa3MepOB JIMCTOBOM MIACTUHKH, BOCKOBOM HaJIET H Jp.

DuU3NOIOTHYECKHE aalTallHd — 9TO TaKHe IPHUCHOocoOIeHNA, KaK YMEeHb-
IIeHue HHTeHCUBHOCTH UCIIapeHNus, HAKOIJIEHHEe B TKAHAX coell, U3MeHAIOITHX
TeMIIePATYPY CBePTHIBAHWA IIATOILIA3MBI, HAaKOIJIeHWe OMOJIOIMYECKUX aHTH-
bpu30B, H3MEHAIIUX TeMIepaTypy 3aMep3aHHuA MHTOIIA3MEI, H T. 1.

J{UBOTHEIX B 3aBHCHMOCTH OT BHJA TEILUIOOOMEHa MOAPA3AEJSAIOT Ha IBe
IpyIObl: DOHKHIOTEPMHEIX (0T rpeu. poikilos — pasniuunbIi, nepeMeHYUBHI;
therme — Temno) u romoitiorepMubIX (0T rped. homoios — ogMHAKOBLIIL).

Hoiikusomepmtble HuUB0MHble UMEIOT HEIIOCTOAHHYIO TeMIEpPaTypy TeJa,
KOTOpas 3aBHMCHT OT TeMIepaTyphl OKpy:Katomiei cpeasl. K modKUIOTEpMHBIM
JKMBOTHBIM OTHOCATCHA OeCcIO3BOHOYHEBIE, PHIOBI, 3€eMHOBOAHBIE, IPECMBIKA-
IOIHECH.

T'omoiiomepmHble OP2AHU3MbL UMEIOT YCTOMYMBEIN YPOBeHEL 0OMeHa BelllecTs,
B IpPOIEcce KOTOPOTO OCYIIECTBJISETCH TepMOPeryasanus u obecreumBaeTcs
NOCTOAHHAA M BBICOKas TeMIepaTtypa Tejna. K roMOHOTEDMHBIM XKHBOTHBIM
OTHOCATCA IOTHIBI U MJIeKonuTaiomue. BricOKas HACBIIEHHOCTh KPOBH KHC-
JIOPOJAOM M OBICTDas mOJadYa ero KJeTKaM Tejla Y STHX KHBOTHBIX MO3BOJIAIOT
Pe3K0 YCKOPHTH OOMEeHHBIe TIPOIeCChI, YTO W OIPeJesieT OTHOCHTEILHO BEICOKYIO
TeMIepaTypy TeJa.

MexaHEU3MBI TEPMODPETYISAMUHA FOMOMOTEDMHBIX ODIaHU3MOB MOTYT OBITH
MOp(doJIOrHUYeCKHMHE, AHATOMAYECKHMH (HAaIIpEMep, TeIUION30JIHDPYIONIHe IIOKPO-
BEI, DOAKOKHBINA CIIOH XHPAa) H GHIUONOTUUYECKUMH (YCHIeHHe HHTEHCHBHOCTH
MOTOOTAeJIeHH A Y UCIIaPEeHU A BJIard IPH ALIXaHUH, CY)KeHHe KPDOBEHOCHBIX COCY-
IIOB), & TaKJke MOBeleHUYeCKHMH (IOCTPOEHHEe HOD, THE3[, HOUHOH WMJIH JHEeBHOMH
obpa3 JXH3HH U T. 1.).

BraxHOCTE CpeZibl YacTO OrPAHWYMBAET YUCJAEHHOCTE ¥ PACIPOCTPAHEHHE Op-
ragu3MoB. [1o oTHOIIEHHIO K PEXXUMY BJIAXKHOCTH BRIJEIAIOTCS BJIATOII00MUBEIE,
3acyXoycToiYuBbIe U IPEJIOYNTAIOIINE YMEPEHHYIO BIaKHOCTEL 9KOJIOTHUECKHE
TPYIOEL JKUBBIX OPraHU3MOB.
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Bce nponeccel, cBA3aHHbIE ¢ IPOABIEHAEM KU3HH Ha 3emie, obecmeunBaeT
cBeT B (pOpMe COJIHEUHOH pazmanuu. YabTpadHoJeTOBLIE JYYU C AJUHON BOJ-
HuI Oosee 0,3 MKM B He0ONBIIMX [03aX HEOOXOAWMEI KMBOTHHIM H 4YeJIOBEKY.
Ilon mx BIMAHWEM B OPraHHU3Me YeJI0BEeKa CuHTesupyerca Buramul D. YiasTpa-
(uosieTOBEIE TYYH 3PUTEIBHO PABIHYAIOT HACEKOMBIE, UTO IO3BOJSAET UM X0PO-
III0 OPHEHTHPOBAThECA B 00JIaYHYIO moroay. BaXkHelllmee 3HAYeHHE ) KH3HH
Ha IJIaHeTe MMeeT BHIWMEIHA cBer (mnuHa BoaHbel 0,4—0,75 mrm). DHeprusa
BHAMMOTO cBeTa obecmeumBaeTr mpomecchkl ¢orocurTe3a. B 3aBMCHMOCTH OT
afanTaluy K YCIOBUAM OCBEIIeHHs MecTa CBOero o0MTaHUA PACTeHUs II0APas-
IeNAT Ha TeHeBBIHOCJMBBHIEe W cBeTonobmBbie. Ocobyioo posib B peryiasidn
JKHM3HEHHOU aKTHBHOCTU OPraHU3MOB WUIDAET MPOJOJKHTEILHOCTh CBETOBOIO
BO3meHcTBHA — (oTonepuoz. IIpomoKUTEIBHOCTE CBETOBOTO JHSA B 30HAX,
HaXONAIIHXCA I0XKHee H ceBepHee 9KBATOpa, OIpeessieT UKLl PA3BUTHS Op-
raHu3MOB: IIePHOJEI IOKOS U POCTA, IIBeTeHHE U ILIOAOHOIIeHHEe, cOpackIBaHMe
JIACTHEB Y PACTeHHIi; IUHbKY, HAKOIJIEHHE JKHUDPa, PA3MHOMKEHNAE, MUTPAIUYN U
epHOAbl TIOKOS YV KHBOTHBIX.

Buornueckue daxropsr. Buornueckne paKTOpHI IpeACTaBIAIOT coboil co-
BOKYIIHOCTh B3aMMHOTO BJIHAHWS JKHBLIX OPraHU3MOB ApYr Ha apyra. Ompam
W3 HHX MOTYT CIYXKUTh IOHINeH AJAA APYruX (HAOpHMep, XepTBa IJf XU~
HHK&, TPaBAHHCTELIE PACTEHUS [AJI KONBITHBIX); OBITH cpemoii obmTaHuA (HAa-
npuMep, X03AHWH IJd IIapasduTa); comoco0CTBOBATH PasMHOMKEHHUK (HampuMmep,
HACeKOMBIe-OIbLIHTENH JJIA IBETKOBBEIX PACTeHHI) U T. 1.

OamE M3 pacmpocTpaHeHHBIX THIOB B3AMMOAEHCTBUH — KOHKYPEHYUA.
KonkypeHnusA BOBHHKAET KaK MeXAy 0cOOAMH OJHOTO BHAA, TAK U MEXKAY
ocobAMM, TIPHHALIEIKAIMUMH K pasHeiM BujaMm. OHa MoKeT IPOMCXOIHUTEH 3a
IIHIY, MecToOOMTaHMe B APYTHE VCIOBUSA, He0OXoAuMble A4 Ku3an. Hauboree
OCTPO KOHKYPEHIHdA IIPOTeKaeT MeXAY BHUAAMH, HYKIAIOI[UMHUCH B CXOTHBIX
YCIOBUAX CpPEIHI.

Me:xny oco6AMH PasHBIX BUIOB BO3MOKHBEI TAKWe THIIBI B3aUMOJEHCTBHI,
KaK XWITHHYECTBO, NapasuTU3M, CHMOHO3 | Ip.

Xuwnuvecmeo — (opMa B3aHMOOTHOIICHHH MEXIy OPraHU3MaMM PA3HBIX
BU/I0B, U3 KOTOPBEIX OAHH (XHIIHHAK) IoeJaeT IPYyroro (3XKepTBy, 400bIYY), 0OBIY-
HO IpeaBapHTeJbHO yOHB ero. Hanmpumep, HACEKOMBIX TOEIA0T MHOTHME BHILI
IITHI, TPABOAJHBIX KHUBOTHBIX CHEJAIOT XUIMHAKH.

IIpu napasumusme npecTaBUTENb OAHOIO BUA ¥UBET 34 CUET KJIETOK, TKA-
Hell XWBOTO OPraHU3Ma, OTHOCHAIIErocA K APYroMy BHIY. Bce BUpyChI, MHOTHe
GonesHeTBOpHBIE DaKTEPHM, HEKOTOPLIE IPOCTEHIINE, IJIOCKHE U KPYTIble Yep-
BH, & TAKXe BIIH, KJEI(W, HEKOTOPbIe IPU0bI, PACTEHHS — IOBHJIMKA, IIETPOB
KpecT, paddie3ns — Bce 3TO IPHMepPsl OPraHU3MOB-IIAPA3UTOB.
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AnTpomorenssie takTopsl. YeloBeK CBOeH AEATEJNBbHOCTHIO HE TOJBKO
M3MEeHSAEeT YCJOBHUA 00MTAHHUSA YKHMBBIX OPraHM3MORB, IapaMeTphl IPHDPOISHBIX
9KOJIOTUYECKHX (DAKTOPOB, HO ¥ CO3JAET HOBBIEe, HATIPUMED XUMHYECKHEe COeIH-
HEHHA: YAO0OpeHus, ANOXUMHAKATEI, JEKADCTBA, CAHTETHYECKHEe CTDOUTEIbHbBIE
MAaTepHaJbl, MOIOI[HE CPEICTBA U ApP. UejIOBeK MOMKeT CYIIeCTBEHHO MeHATHh
CBETOBOI, TEMIEPDATYPHBLIH ¥ APYTHE PE)KHMEI, CMEIas TeM CaMbIM KU3HEHHBIE
IHUKJBI JKHBBIX OPraHU3MOB.

Cpensr xusan. OKpyskamolias OpraHM3MEI Cpefa OUYeHb pasHooOpasHA.
IIo KoMIIIEKCAM CXOAHBIX YCIOBHH BEIAEJIAIOT YeThIPE OCHOBHBIX CPeJbl KU3HH:
BOJHYIO, HA3eMHO-BO3IYIIHYIO, IOYBEHHYIO ¥ OPTaHU3MeHHYIO.

Boduasa cpeda xapakTepusyercd (PU3UKO-XUMHYECKHUMH CBOMCTBAMHM BOJEI.
Hanpumep, IMJIOTHOCTS BOJBI OIIPEEIAET «OIMOPHOCTL» cpeikl. B BoJe OpraHmN3MEL
MOI'YT OIIMPATHCA HA BOAY M JaKe Kak OBl «IIapHTL» B HEH.

Kpome mioTHOCTH BOABI, (haKkTOpaM¥ BOSHOHW Cpeibl ABIAITCA TeMIepa-
Typa, IPO3PavyHOCTh, COJIEHOCTb, KHCIOTHOCTh, €e TasoBbIii cocTaB, JaBlIeHHe,
CBETOBOI DEIKUM.

OpraEuamel, 00HTAIONIHEe B BOJHOW cpele, IOAYYHIU HasBaHUE 2udpoOUOH-
mos (puc. 31).

Haszemuo-6030ywnas cpeda XapakKTepusyeTca TAKMMY OTPaHUYHBAIOIHUMHA
thakTOpaMu, Kak pe3KkHe KoiaebaHMA TeMIepaTypbl M JaBJIEHHHA, HEJOCTATOK
BJIAr'M, KoJieDaHHA rasoBOTO COCTABa BO3JyXa, BBICOKAd MHTEHCHUBHOCTEH OCBE-
IIeHHA, IBUKEHHEe BO3AVIIHBIX Macc. MOKHO BBIAEJNHUTH afanTallid OPraHH3-
MOB K HHM3KHM 3HAYEHHAM ILJIOTHOCTH, HAaBJIeHUd H BIAKHOCTH B YCJIOBHAX
HA3eMHO-BO3IVIIHOH CpeJbl: BOSHUKHOBEHHE YCTBHUI[ ¥ PaCTeHWI, pDasBUTHE
HAPYXHOI'0 WJIM BHYTPEHHEr0 TBEPAOrO CKeJieTa M MOKDOBHBIX TKaHeH y u-
BOTHBIX H JIP.

ITousennasa cpeda. OrpasmunBarnire (GaKTOPEI IOUBEHHOH CPeABl JKH3HA —
BBICOKAS HJINM HU3KAA BIAKHOCTE, BEICOKAA IIJIOTHOCTE CPe/bl, OTCYTCTBHE CBETAa,
MeXaHMYeCKHIl ¥ XMMHYECKHH COCTABBI, HEJOCTATOK KHCJIOpoAa. AjanTanuu
IOYBEHHBIX OPTaHM3MOB HPOABIAKTCA YV HEKOTOPBIX M3 HHX B YMEHBIIEHHH
pPasMepoB, PA3BHUTHH «POMIOIINX» KOHEYHOCTEH, yTpaTe (YHKIHH Oprasa 3peHus
(v kpora, crenslma) u ap. (puc. 32).

Opeanus3m kak cpeda o6umarus BEICTYIIAET IPeX /e BCero nIpy ABJIeHUX Ia-
pasuTU3Ma. ¥ OPraHU3MOB, BeJYIHUX ITapasHTHYECKHH 00pa3 *KU3HHU, B IIPOIecce
5BOJIIOIMH BEIPabOTANINCE TAKME afalTallui, KaK YTpPaTa KPBLIbLeB ¥ HACEKOMBIX
(Bmm, OJsioxm), yOporieHne CTPOEHUA (MCUe3SHOBEHHE MHOTHX CHCTEM OPraHOB Y
mapasuTHIeCKUX depBeii), moaBIeHHe clenU(UIEeCKHX OPraHOB IPUKDPENJIeHUA
(y mapasuTuuyecKux yepseil, 6JI0X, BIeil), BRICOKAsS MJIOJOBUTOCTE (pHC. 33).

BausaHe KHBBIX OpPraHM3MoB Ha cpexy. OpraEmsMEBl He TOJBKO 3aBHCHAT
OT Cpelikl ¥ MCILITHIBAIOT BIHAHIE MHOMKECTBA 9KOJOru4ecKux (aKToOpOB, HO
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- Monnocku

Puc. 31. O6uraresu BOAHON cpeabl
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Puc. 32. O6uTarenn NOYBEHHOH CPEAbI

M caMH BJHAIT Ha cpefy. Hampumep, elb BHI3BIBAET CHJILHOE 3aTeMHEHHE
cpensl, a MOX-c(harHyM — ee 3HaYHTEJbHOe yBIarxkHeHHe, Ho uTo eme HaMHOTO
. Ba)kKHee, OT JKU3HeJeATeJbHOCTH OPraHM3MOB 3aBHCHUT Ia30BHIH COCTAB BOXHOM
cpenbl 1 aTMochepHoro Bosayxa. Kuciopon moctynaer B arMmochepy 6iaromapsa
doTocHHTE3y 3eJIeHBIX pacTeHUd M nmorpebiasdercs BO BpeMsdA ABIXaHHA BCEMH
OpraEH3MaMH-aspodaMu. YTJIEKHCIIBIHA ra3 U3 BO3AYXa NOIVIOIIAeTCA 3eJIeHbIMHA
pacTeEUAMHU NpH GOTOCHHTE3e M BHOBbL BO3BpAIAETCH B BO3AYIIHYIO CDENy B
peayJibTaTe ABIXaHUA OPraHU3MOB M PA3JIOKEHUSA OCTAHKOB IOrmOmux ocobeil
IIPH VYACTHH MHKPOOPraHu3MoB. OT feATeIbHOCTH ¥KUBBIX OPTAHU3MOB 3aBUCUT
cofepyKaHWe PACTBODEHHBIX OPraHWYeCKHX BeIeCTB M MHUHEeDPaNbHBIX cOJel B
IMOYBE U IPHUPONHEIX BOAAX.
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TakuM 06pa3oM, OPraHU3MbI HCIBITHIBAIOT IOCTOAHHOE M MHOKECTBEHHOE
BIMAHHE (PaKTOPOB CPEAbl M CAMH BJIHSIOT Ha CpPeay.

BsauMmojeiicTBHe OPraHU3MOB U Cpefibl 00UTaHUA U3ydyaeT HayKa SK0L02UA.
TepMuH «3K0JOrUA» (OT rped. oikos — xoM, KHUIUINE; logos — y4eHHe) npej-
noxua B 1866 r. Hemenkuii yuenslit 9. 'ekkens. OB paccMaTPHBAJ 3KOJOTHIO
KaK HayKy O B3AMMOOTHOIIEHHAX JKHMBBIX OPraHW3MOB MU IPYIIl OPTaHU3MOB
co cpefoii ux obuTaHuA. B HacTofANee BpeMs 9KOJIOTHA U3YJaeT 3aKOHEBI CyIIe-
CTBOBaHUA, (DYHKIMOHMPOBAHHUA KHUBBIX CHCTEM PasHOro YPOBHA B MX B3aMMO-
IeifcTBUY ¢ OKpYKaroei cpenoii. I'tasHas 3afa4a 9KOJIOTHH — HaTH cmoco0bl

Puc. 33. Ilapasutel — obuTaTesu OPraHU3MEHHOHN CPe/bl
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YHOPaBIeHUA NPHUPOAHEIMU U AHTPONOT€HHBIMH (CO3NAHHBIME IeATEIbLHOCTHIO
UeJIOBEeKA) CHCTEMaMU B COOTBETCTBHH € 3aKOHAMH IIPHPOAEI, OIIPEeeTATh OYTH
FapMOHHM3AIMH 9KOHOMHMYECKHX MOTPeGHOCTell Ye/0BEeKA € BO3MOMKHOCTAMU
IPUPOJIEI.

Bonpocel 1 3agauusa

1. [aiiTe onpegeneHue noHATUS «3KONOrMYecKuin dakTop».

2. Kakue $hakTopbl OTHOCHT K aBMOTUYECKM? MpueeguTe npumepsl abuoTUYeCKUX dakTo-
POB, BAVAIOUWIMX HA OPraHn3mM Yyenoseka. MoXeT N YenoBek cTaTe NPUYMHOA N3MEHEHMS
abuoTtuyeckux daktopos cpegpl? OTBET oBocHyiTe.

3. MMpuBeanTe NnpuMepsI aganTaumii PacTeHMA, 0BUTAIOLWMX B NYCTbIHAX, K HEAOCTaTKY BOAbI
W BbICOKOW Temneparype.

4. CocTaBbTe CXeMy, OTPaxaloLLyi0 CBA3b NOHATWIA 06 3KONOrMY4ECKNX dakTopax.

5. lMpueeaute npumepsl BAUSHUA aHTPOMOrEHHOMO ¢akTopa Ha OpraHuam 4enoseka;
Ha Opyrve XuBble opraHnamebi,

6. Paccmotpute puc. 31 1 onpeaenuTe YepTbl NPUCTOCOBAEHHOCTM OpraHMamoB K 06uTaHuio
B BOOHOW cpene.

7. Kak Bbl AymaeTe, noyeMy Ha eanHuLy obbema noyBeHHoi cpeap NPUXOOWTCHA OPraHM3MoB
HamHOro Gonblue, YHEM B APYrux cpenax XuaHu?

8. B 4em nposBnsercs BIMSHUE XUBLIX OPraHM3MOB Ha OKPYXaloLLyio ux cpeny?

nonynauuoHHO-BUAOBOWU YPOBEHbDb

§ 27. Bup v ero kputepun

J)) Mo kakMm nNpusHakam 1 CBOMCTBaM OpPraHU3Mbl OGLEAMHSIOT B BAOLI?

Passurne nmpencrasienuii o Buie. [IoEATHEe «BUA» — OIHO U3 CAMBIX CJIOMK-
HBIX B 6nosiorun. Briepsbie TEDMUH «BU/» HCIOIB30BAJ AHIVIMHACKUH CHCTEMATHE
Hx. Peit B 1693 r. On pasauyan BHABI IO ABYM NIPH3HAKAM: BCe 0COOM OZHOTO
BHJIa MMEIOT IPAKTHYeCKH OAMHAKOBbIE YePThI CTPDOEHUA B BCe OHM MOTYT CBO-
00mHO CKpelMBaThCH, IepeaBasd CBOM CBOMCTBA TOTOMKAM.

Yuenue o Buie pasBuJl wmiBeAcKuit yuensni K. JIunHeil, HasBas BHJI COBO-
KYIOHOCTBI) CXOJHBIX IO CTPOEHHIO 0CODell, NAIIMHUX IIJI0ZOBHUTOE MOTOMCTBO.
B uwacrHOCTH, OH Han onmucarue 10 THIC. BUIOB pacTeHHH U 6oJiee 2 THIC. BUAOB
xuBorHBIX. K. JInuneil paspaboran 6uosormuecky:o HOMEHKJIATYpY (IepeueHs
Ha3BaHWi), IpeNI0XuB GNHADHBLE (COCTOAIIHE M3 ABYX CJIOB) HA3BAHUA BUAAM
PaCTeHWH U KUBOTHBIX HA JIATHHCKOM A3LIKe, EPBBIM CJIOBOM 0003HAYAS ponx,
a4 BTODBIM — BH/JOBYIO NpHHaAIeXHOCTh. K. JImHHel BHIABHHYI OpUHIKAI
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HepapXMYHOCTA CHCTeMATHYECKUX KaTeropui (TaxcoHOB): BUABI 00'beIUHAIOTCH
B POJBI, POAEI — B OTPAABI, OTPAALI — B KJIACCHI U T. X.

K. JIugHei cUMTAN, 9TO BHABI (IPYIIL POACTBEHHBIX OPTaHU3MOB) PEAIBHO
CYILIeCTBYIOT B IIPUPOJe, OHH HEM3MEHHBI ¥ UX YHCJIO IMOCTOSHHO. XoTa B moc-
JIeHUX CBOMX TPYAaX OH y»Ke [JOIyCKas BO3HUKHOBEHHE HOBBIX BHJOB, KOTOpOe
CTAJI0 BOBMOKHEIM B peayJbTraTe rHOpUAM3alluy paHee CYIecTBOBABIIHX BH/OB.

T'naseeiM Kpurepuem Buga K. JInaHel BHIIBUIAI MOP®OIOTHUECKUH — 0CO-
GeHHOCTH BHEIIHEro M BHYTPEHHErO CTPOeHHUs OPraHW3MOB.

CospemerEHK K. JInHHed GpaHIy3CKUH €CTECTBOMCIBITATEND JK. Broddon
CUMTAJ, UYTO K OJHOMY BHAY OTHOCATCA TOJBKO Te 0c00H, KOTOPbIe TPH CKPeIn-
BAHUY JAIOT TJIOAOBHTOE IIOTOMCTBO. MeKBHAOBEIE THOPH/ALI GecIIoAHbl. ITOT
KpUTepuil HeCKPeNMBAeMOCTH ocofeil PAaSHBIX BHU/OB YIOMHHAETCH U ceifgac
BO MHOTHX OllpeleleHHAX BHAa. Tax Oblaa 3ajodeHa HaydHAdA OCHOBA AJIA
IanbHeHIIero u3ydeHus MPUPOALI, CIIoco0cTBYIOIas (POPMHAPOBAHUIO IOLTHHHO
HCTOPUYECKOI'0 B3TJIALA HA NPUPOAY.

B nepsoit versepru XIX B. dpannysckuit yuensii K. B. Jlamapk paspabo-
T CHCTEMY KJIAcCHMMKAMA PACTeHHH U KUBOTHBIX. OH IpHUIIeN K BBIBOAY,
94TO BUIBI TIOCTOSHHO H3MEHHIOTCH U IO3TOMY PeajbHO He cymecTByooT. MHade
rOBODS, OH IPU3HABAJ PEAbHBIM CYIeCTBOBAHUE TOMBKO 0CO0€ii, 8 BUBI CIUTA
CcO3JaHMeM 4YeI0BeYecKoro pasyma.

Vuenue o Buze 66110 oborameHo u passuto Barisagavu Y. Jlapsusa. Y4eHbIHd
CUMTAJ, YTO BHJ, PEaJbHO CYIIecTByeT, 001a/laeT COBOKYIHOCTELIO IPU3HAKOB U B
TO e BpeMs M3MeHSeTCs Ioj jAeficTBHeM ecTecTBeHHOro orfopa. Bmecre c TeM
B Tpyaax 4. JlapBuHa WHOTZA BCTPEYAIOTCHA IPOTHBOPEYMBELIE BHICKA3BIBAHHA.
Hanpumep: «TepMuH “BHA” # CUHTA0 COBEPIIEHHO NMPOM3BOJBHBIM, IIPHAyMaH-
HBIM pagu yao0cTBa, AaA 0003HAYEHUA TDYIIIBI ocobeit, 61M3K0 MexIy coboit
CXOMKHX».

CoBpeMeHHOe OIpefielieHHe NOHATHA <«BHI». Ono caomxuaocsk bJjaromaps
TPYZaM MHOTMX VUeHBIX TOJBKO K cepenune XX B.

CoBpeMeHHOE [PeJCTABJIEHHE O BH/Ie 3aKJII0YaeTCs B TOM, UTO BU/IbI PEATbHEL,
XOTs PAs3JMuMsa MeXKy HUMU He BCerja saMeTHEI. Bce ocobu 04HOrO BUA UMEIOT
0DIYI0 TeHEeTHYECKYIO IIPOrpaMMy, KOTOpasd BOSHUKIIA B X0/e peIecTRYOIe
GHOJIOTHYECKOH 3BOJIFOIIMH.

B o6obmenHoil (popMe MOKHO JaTh CAeAYIOIIEe OIpeAeeHHe: eud — 3To
HMCTOPHUECKH CIOKHMBINASACH COBOKYIIHOCTE 0cobelt, CXOAHBIX 0 MOPdOIOTHIEC
KUM, (U3MOJOrHUeCKHM ¥ GMOXMMUYECKHM CBOCTBAM; CBOOOAHO CKpeIIuBaio-
OAXCA ¥ AAINIAX ILJI0OJAOBUTOE IOTOMCTBO, TPUCIIOCOOIEHHEBIX K ONpe/ieIeHHbIM
VCIOBHAM XU3HU U 3aHMMAIOIIMX B IPUPOJe ONpeleeHHYI0 001acTe — apeas.

Kpurepun suga. Karxabil BUZ JKUBBIX OPraHU3MOB 00/1a/jaeT COBOKYIHOCTEIO
yepT, ocobeHHOCTEl, CBOWCTB, T. €. npuaHaxaMu. [IpusHAKH, KOTOPHIMH BH/BI
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OTIMHAIOTCA APYT OT ApYra, HA3hIBAIOTCHA Kpumepuamu euda. Kpurepum orpa-
AIOT Haubosiee XapaKTepHBIE JJiA BUJA IPU3HAKH. Has0BeM OCHOBHBIE M3 HHX.

Mopgonozuneckuii kpumepuii XapaKTepHU3yeT CXOAHBIe 0COOEHHOCTH BHe-
IIHEero 4 BHYTPEHHEro CTPOeHHA 0cobelt ogHoro Bujga. Mopdosoruueckue mpu-
SHaKH OYeHb u3Men4uBhl. Hanpumep, cocHbl, pacTyinue B Jecy ¥ Ha OTKPBITHIX
IPOCTPAHCTBAX, BRITVIAAAT [I0-PA3HOMY.

Dusauonozuyeckuii Kpumepui onpejesiseT CXOACTBO IIPOIECCOB KU3Hened-
TeJIBHOCTH y ocobeil oaHOro BHAa (nUTaHHEe, 06MEH BeIecTs, PasMHOMeHHe,
6uoIOruYecKue PUTMBI H Jp.).

Buoxumuueckuil kpumepuil 0TpaskaeT CXOACTBO GHOXAMHUYECKIX IPH3HAKOB
ocobeil OHOTO BHUJA, UX CIOCOGHOCTH CHHTE3UPOBATS, HaKaIlIUBaTh, UCIOJIb30-
BATh ONpeJeleHHbIE XUMHYECKHEe COefHHEeHN.

JKoN0ZUNeCKUl Kpumepuili XapaKTepuayeT COBOKYIIHOCTB YCJIOBHH OKpy-
JKaIOIel CpeAbl, B KOTOPOil CyIecTBYeT BHUJ (MECTO W POJb B MENAX IHUTAHUA,
0COOEHHOCTH TEMIIEPATYPHOTO PeKMMAa, BIAYKHOCTH, OCBEIeHHe, KUCIOTHOCTD
M I'a30BbIM COCTAB CPeAbl M T. 1.).

Jmonozuueckuil Kpumepuii oTpaxkaeT 0COGEHHOCTH TOBEIeHUA ocobeii, BbI-
ABJIAeMbIe IIDH OIpe/leJIeHHH BHI0OBOM IPHHAJIEKHOCTH X HUBOTHOIO OPraHH3MA.

T'eozpaguueckuit kpumepuii onpenensier apean oGUTAHHA, T. €. 0BIACTD
PacIpoCTpaHeHUsA BHAA B IPHPOJeE.

TI'enemuueckuil kpumepuii 0CHOBaH Ha TOM, YTO KasKABIil B MMeeT CBOM-
CTBEHHEINA eMy Habop XPOMOCOM, UX ONpefeIeHHOEe YHCIO 1 CTPYKTYPY. MHaue
roBop#, 0co0HM oxHOro BHAA 00/IaJAl0T OJWHAKOBLIM KapPHOTHIIOM. Hanpuwmep,
Y 4eJ0OBeKa AMILIOHAHBIA HaGop xpomocoM (2n) coctaBiusier 46 XPpOMOCOM.

I'enermyeckuit KpuTepHii XapakTepu3yeT BHJ KK IEJIOCTHYIO reHETHYECKYIO
CHCTEMY, COCTABJAIIIYIO 2eHOPOHO 6uda, T. €. COBOKYIIHOCTE TeHOTHIIOB BCEX
OTHOCAIIUXCHA K JaHHOMY BHAY ocobeid.

Henbssa onpenennuTs BHAOBYIO IPHHAANEKHOCTH 0COOHM IO OOHOMY KpHTe-
puio. Hepeaxo s onpejesieHus BuAa HCIOIB3YIOT BHEIIHHE NIPU3HAaKH, T. e.
MopdosornyecKkuit Kpurepnii. OZHAKO CYIIECTBYIOT BHALI-IBOHHUKH, KOTOpBIE
BHEITHE [IOYTH HE OTJIMYAIOTCA APYT OT ApPyra, XOTdA B IPHPOJE M30JMPOBAHEI
U He CKPeIIHBAalOTCA Mexay coboii. Hanpumep, BocTouHOEBpONeiickad NoJeBKa
uMeeT 54 XPOMOCOMEI, a OOBIKHOBeHHAA mnojeBKa — 46, xors mo BHEIITHEMY
BHY OHM He OTJHYAITCH APYr OT ApPYyra.

EcrecTBenHO, UTO pasHOe KOIMYECTBO XPOMOCOM Y BH/IOB-{BOITHHKOB CIYHUT
HenpeoAOIMMBIM HPeNATCTBHEM A UX cKpemmBaHus. B Eepone sBerpeuaercs
15 BU/10B-BOHHHKOB KOMapOB, PaHee 00bEMHAEMBIX [OJ HAZBAHHEM «MaIIpH-
HBIA KOMap». Jlo1s BHAOB-ABOMHMKOB cpefy MJIEKONHUTAIMUX gocturaer 10 %.

leneruyeckuit Kpurepuii gocrarouno Hamexken. Ho mHOrZa BeTpeuaroTcs
BH/BI, HMeOI[He cXoAHble Habopsl Xxpomocom. Kpome Toro, B mpemenax Bmzaa
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MOTYT OBITH INMPOKO PACOPOCTPAaHEHEI HAC/IeICTBeHHbIC H3MEHeHNHA (MmyTanuu),
NPHUBOAAIIME K U3MEHEHHIO YMCJIa XPOMOCOM, UTO 3aTPYAHAET TOYHOE Ompeje-
JIeHHe TIPUHAIIEKHOCTY 0cO0H K TOMY UJIH HHOMY BHAY.

Wrak, Kakaslii KPUTEDHI B OT/EJBHOCTH He MOXKeT ObITh OCHOBaHUEM JJIf
oIpejeNeHNsA BHA; TOJHKO B COBOKYIHOCTH OHM ITO3BOJIAIOT TOYHO BBIABHTDL
BHIOBYIO IIPUHAAJIEKHOCTE 0COOH.

Awmepuranckuii 6umosor 9. Maiip cumrans, 4TO «BHJ — 3TO rpymnmna cKpe-
UBAIOIMXCA WM 00JafaloMKUX TAKOH BO3MOKHOCTBIO OONyJIAIMAHA, KOTOpasd
pPenpoayYKTHBHO H30JHPOBAHA OT APYTHX HoA00HBIX TPYII».

CoBpeMeHHEIE IPeACTABIEHUA O BHJE CTAIKHBAIOTCA C HEKOTOPBIMH TPV
HOCTSMH. B UaCTHOCTH, OCJIOKHAETCA IPHMeHeHHe MOHATHS «BHA» JIJfA Opra-
HH3MOB, IMEIOIXX 0ecmosioe WIH NapTeHOTeHEeTHYeCKOoe PasMHOMKeHWe H AJA
CaMOOILIIOIOTBOPSAIOIIHXCA repMadpoauTOB.

W3 npegblAyIUX PasfesioB IIKOJAbHOM OHOJIOMMH BaM M3BECTHO, ITO BHA —
OCHOBHAf CTPYKTYpHasd M KJaccH(PHUKalMOHHAS eAWHUIA B CHCTEME UBBIX
oprasusmMos. B Hacrodllee BpeMs HACUHTHIBAIOT 6omee 500 TeIC. BHJOB pac-
reruit u cebime 1 Mo 600 ThIC. BHZOB MXUBOTHBIX, OOHMTAIOMMX Ha 3eMie.
BHOJIOIM-CHCTEMATHKY 00beUHAIOT BUAEI B D0ojlee KPYIHbIE CUCTeMaTHIEeCKHUE
rpyINnsl — POABI, ceMe#cTBa, OTPAALI, KJIACChl U T. A.

Bonpockl U 3agaHnsa

—h

Kak cknamblBanvch HaydHbie NPeacTaBnesns o Buane?

2. Cpasnute npeacrtasnexus o suae K. Jlunnes, XK. B. Jlamapka, Y. [lapBuHa.

3. YTo 03HAYaEeT NOHATUE «KpUTepwuin Buaa»?

4. [Jante xapakTepucTUKy KpUTEpUaM BUAA.

5. Kakoi KpuTepuil ABNSeTCA OCHOBHbLIM Mpuy onpeaeneHin suaa PacTeHWiA C NOMOLLbIO
cnosaps-onpegenutensa?

6. [MoyemMy MCMONbL3OBAHWE TONLKO OAHOr0 U3 KPUTEPMEB BWAA HE NO3BONAET OnpeaenTe
BUOOBYIO NPUHALIEXHOCTL 0CO6En?

7. Kakuve nzonupyolme MexaHu3mbl OTAENAIOT OOWH BUA OT npyroro?

8. Kakvie TpyaHOCTV MMeloTCs npu onpegenexun snpa? OTeeT obocHyiiTe.

§ 28. Monynsuma — 3neMeHTapHas eauHuUa Buaa

5
J) Mouemy 0co6y OAHOrO BUAA PacnpeaensioTcs B NPUPOAe HEPaBHOMEPHO?

IMonynsumuonnas cTpykrypa Buga. Ocobu ogHOTO BHJA PACCeNATCA IPym-
IaMH{ B COOTBETCTBHMHU C MOAXOAANMME YCIOBHAMHK KIMMATa, C HAJIUYUEM IIHATA-
TeILHBIX BEIECTB, HCTOUHMKA sHepruu u Ap. COBOKyIHOCTE 0cobeil OZIHOro BH/A,
KOTOpbIe JJIUTeIbHOe BpeMs HAceNIsIoT O0IyI TePPUTOPHIO, M30THPOBAHHYIO
OT APYTHX TPYII JTOTO e BHAAA, HA3BIBAIOT nonyrayueil (T jiaT. populus —
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HaceneHue, Hapox). Ocobu ONHON MONYJIANMH CKPEIUBAIOTCHA APYT C Ipyrom
Jaie, 9eM ¢ 0Co0AMH APYrux MOMyJIANMI TOro ke BuAa. BOT IOYEMY MOMKEHO
FOBOPHTEL 0 YACTHYHON reHeTH4ecKoi 060COBJEHHOCTH IOy IAIMIA.

WccnenoBanusi BHyTpeHHEH CTPYKTYDHI BHJIOB JKHBEIX OPFAHU3MOB B KOH-
KPEeTHBIX NPUPOAHBIX YCJIOBHAX NPHUBEJO K MOHUMAHHUIO MONYIAIUHA KAK ecre-
CTBEHHOH IPynisl ocobeil 0HOro BU/A, PEATHPYIOIIeH KaK 1eJoe Ha PasJIMYHbBIe
BO3/IEMCTBUA OKPYIKAIOIIeil cpefbl.

IlonynAUMOHHEAA CTPYKTyDA PA3HBIX BHIOB PABIHYHA. Hexoropeie BupE
UMEOT OrPaHHMYEHHBIH apeaj M MOTYT COCTOATH U3 HECKOJBKHX M Jajke U3
onHOU nonynsnuu. Hampumep, BUJ KypaBib-cTepX IPEACTABJIEH B npupoze
BCEr0 ABYMA NONYIANHAMM: 0CO0H OTHOM IMONYJIALMH THE3NATCH B HU30BbAX
O6u, ocobu npyroii — ua cesepe Sxkyrun. Takoil NOABUA, KaK aMypPCKUI THTD,
COCTOHUT BCEro M3 OAHOW nomyaanuu. B To ske BpeMs cymiecTByeT MHOXKECTBO
BHOB C GOJIBIIMM KOJHYECTBOM [ONYJIANMIA ¥ O'DOMHBIM apeajioM.

I'pynna ocobeil ogHOrO BHIA MOMET CUHTATHCH NonyJasanuei TOIBKO B TOM
ciydae, eCliM OHAa MHOTOYMCJIEHHA U HA NPOTAMKEHHH CMeHbl GOJBIIOr0 YHCIa
[IOKOJIEHUI 3aHMMaeT OJHO M TO Ke IpOocTpaHCTBO. Ecim B3ATh mis npuMepa
2—3 NOKOMeHMA IATYINEK, KHUBYIIUX B TIYOOKOH JyiKe 40 ee MOJHOIO nepe-
CBEIXaHHA, TO UX HeIb3A CYUTATH Hmomyasanueii. COTHH H TBICAYM MOKOJeHHUH —
00bIYHAsA NPOJOIKHUTENLHOCTE CYIIeCTBOBAHUSA OTAEILHBIX TOITYJIAIAM.

Xapakrepuceruka nomyaanun. [lonyranmus — cI0KHAS FeHeTHYecKas CHCTe-
Ma, KOTOPOH NPUCYINH IPYNIOBLIe XapaKTePUCTHKH, T. €. CBOHCTBEHHBIE rpym-
ne ocobeii, a He OTAeNbHOI 0cO6H. B ueM 3aKIOYAIOTCH 0COBEHHOCTH TAKUX
XapaKTepHCTHK?

KonuuecTBo ocobeiil B MONyIAMH OTPAXKAET €€ YUCACHHOCTb.

ITromnocme nonyasyuu onpenenseTcs YUCIoOM ocobeit, OPUXOOAIIUXCA HA
eMHUNY ILIOIanAy HIH o0beMa, 3aHMMAaeMbIX Nonyasanuei. Hepeako yueHsle
He MOTYT HOACYHMTATH OOLIYI0 YMC/IEHHOCTH IONYJIALMH, a BLHIHYXKIEHBI Orpa-
HUYUBATECA 0TOOPOM OTAENbHBEIX Mpo6 M mojcyeroM umcia ocobeil B mpobax.
I110THOCTBIO MONYJIANKA ONpPeJeAeTCs YaCTOTA KOHTAKTOB COCTABIAIIINAX ee
0cobeii, 4TO, B CBOIO O4Yepelib, ABIAETCH BasKHBLIM MEXaHU3MOM CAMODEry IAIIH
UHCIAeHHOCTU HOMYIAIHH,

Camopezyrayus 4ucieHHOCMU — 3TO CIOCOGHOCTH IHOILYJISAIHH TOIJIEPIKH-
BaTh CBOIO YHCJIEHEHOCTh B ONPEeAeJIeHHbIX IpefiesiaX. UHCIeHHOCTh PeryIupyeTcs
MHOXeCTBOM (paxTopos. Hanpumep, Ipu HOPMAIBHOH YHCIEHHOCTH IIONY/ISIINA
YKEPTBBI KOHTPOJIHMPYIOTCA XUIMHNKaMu. Ilpu noctmsxenny nonyiAnureii BRICOKOM
YHCJIEHHOCTH CO3JAI0TCSA YCJIOBUA [Jf PacOpOCTpaHeHHA OojiesHeid. JIpyrumum
CJIOBaAMH, BO30yauTenn MH(EKIMOHHbIX 3a60/1eBaHUH, XUIMHAKE U Iapa3UTEL
BBRICTYTIAIOT B KAYECTBE PEryJIATOPOB YHCACHHOCTH IOMYJIAIMN.

Bospacmuasa cmpykmypa nonyasyuu oTpajkaeT COOTHOIIEHHE PA3IHUYHBIX
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BO3pACTHBIX rpynn B nomynanuu. Ma-
MEHEHME ATOT0 TTOKAa3aTe sl BJIUAeT Ha
W3MeHEeHHe YUCAeHHOCTH NONy AWM.
B 3aBMCHMOCTH OT BO3pacTa y ocobeit
MOI'YyT MeHATbCA MOPGOJOrHYecKHe
IPU3HAKH M B COOTBETCTBHH C 3THM
Tpe6oBaHUA K YCIOBHAM CpelBl.
Hanpumep, auuuaku O0abouek (ry-
CeHMIIBI) MMEIOT I'PBISYIIUN POTOBOMH
anmapar M DHUTAIOTCSA JHUCTBAMH pac-
TeHHU. ¥ B3pocabix 6a60ueK pOTOBOII
amnmnapar COCYIIero THIa U Ipejcras-
JeH Xx000TKOM, C IIOMOIIIBIO KOTOPOIo
OHHM TOIJIOIIAIT HEKTAp M3 IIBETKOB.
B 3aBHCHMOCTH OT Bo3pacTa ocobu
OJHOM MONYJAIMNM MOI'YT 3aCeNIfATh
pasHBIe cpeAsl KU3HU. Tak, THINHKHA
TPABAHOM NATYIIKH (TOJOBACTHKH)
JKHBYT B BOJHOH cpene, a B3POCIbIe
ocobH — B HaseMHO-BoaayIrHOMH. Cre-
IOoBaTeJbHO, BO3PACTHAA CTPYKTypa
HOCHUT IIPUCIIOCOOHTEIbHBIN XapaKkTep,
B Pe3yJILTATE Uero yMeHbINAaeTCHd KOH-
KypeHIusa MeXAy 0co0aAMH BHYTPH
MO JISI[AH.

ITonosas cmpykmypa nonyrLayuu
OTpakaeT COOTHOIIEHHUE B IMOMYIAINKT
caMIOB ¥ caMoOK. [[JIA pocTa 4ucjeH-
HOCTH MOMYJIANHA O0JBIIOe 3HaAYEeHUE
HMeeT [0JIA T0JI0BO3Pebix caMok. Ha-
IIpUMepD, B MONYIANUAX YTKA-KPAKBHI,
B MONYAANKMAX KPBIC, MBIIIEH M ApY-
THUX I'DHI3YHOB CAMOK IIpMMepHO B 1,5
pasa GoJibIlle, YeM CAMIIOB, a IJd IO-
nyJaanuu OelblXx MeaBeell xapaKTep-
HO paBHOE COOTHOIIEHHWE II0 IPU3HAKY

o

Puc. 34. Cxema, oTpaarinas THUIIbI
[POCTPAHCTBEHHON CTPYKTYPHI IOy IALHEH

mosa (1 : 1), 4TO cBABAHO C HHUBKOH IJOJOBUTOCTHIO 5TOT'0 BHJA.
ITpocmpancmeennas cmpyxmypa MOMYJIAIMA 0TPaXaeT XapakTep pasMelre-

HIA ocobeii B MecTooOMTaHMH. B pupo/ie HeT HU OJHOTO BHJa, 0co6M KOTOPOTro pac-

IpefleIAInCh OBl B IPOCTPAHCTBE PABHOMEPHO. B MecTax, 0coO0eHHO GIaropUsiTHBIX
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AJIA YKU3HHU TAHHOTO BHJA, UX 00uTaeT 6osble, ueM Ha JPYTUX TeppuTopuax. Taxk,
JATYIIKH KHBYT YV BOLOEMOB U B CHJIBHO YBIAXKHEHHEIX MECTaX, KPOThl — IO JIy-
TOBHHAM, 3aPOCJH MAJIHHBI BCTPEYAIOTCS B JIECY OTAEJIbHBIMH «IIATHAMH».

CyImecTBYIOT TPH OCHOBHBIX THIA IPOCTPAHCTBEHHOI'O pacipejeneHEnsa ocobei
B IONYJAMH: Cly4YailHOe, perynsapHoe, IATHHCTOe (puc. 34).

Cayuaiinoe pacnpedesienue OpraHu3MoB B Ha3eMHOM Cpejie BCTPEYaeTCH penko,
OHO XapaKTepHO AJA BOAHON Cpexsl.

PezynapHoe pacnpedenerue IPOABIAETCA OOBIYHO B CIYUYAAX, KOTHA MEKIY
0co6AMY HONYNAUMM CYIIECTBYeT KOHKypeHnua. Hampumep, B rycTOM eJbHH-
Ke CTBOJIBI COCeJHHX eJjieil yAaleHBl JPYT OT Apyra Ha pPaccTOSHWE, IPHMEPHO
paBHOE CyMMe DasMepOB ABYX KPOH.

IIamnucmoe pacnpedenenue ocobeii Berpeuaercsa uame Bcero. IIpu Takom
pacmpefieJIeHMHA MeXy TPYNNUPOBKAMH ocobeil MMeIOTCH 3HAYHUTeIbHEIE Heaace-
JIeHHBbIe IIDOCTPAHCTBA. TO MOXeT GBITH CBA3aHO JHOO0 ¢ Pe3KOoi HeoJHOPOLHO-
CThIO CPeZbl (HampuMep, ¢ HaJMYHEeM OUIIY B OJHOM Y9AaCTKe H ee OTCYTCTBHEM
B IpyroMm), Ju00 ¢ BEIpakeHHON CKJIOHHOCTBHIO OPraHM3MOB 06Pa30BEIBATE IPYII-
el (poH, cTaH, CTaja, KOJOHWH).

IIpocTpaBcTBeHHAA CTPYKTYPHUPOBAHHOCTH MONYJIANME OIpesendeT HauGo-
nee 3(pPeKTUBHOE MCIIOIL30BAHNE PECYPCOB Cpelbl, CHUMKeHHe KOHKYPeHIIHHA 1
CJIY?KHUT OCHOBOM YCTOHYHMBOrO MOAAep:KaHUA HeOOXOAMMOTO YPOBHA BHYTPUIIO-
OyJATUOHHEIX KOHTAKTOB.

Kpome HasBaHHEIX I'DYNIOBBIX XAPAKTEPUCTHK MONYIAIHAN, MOMKHO npu-
BECTH W Jpyrue.

Poxcdaemocms, T. e. KOINIECTBO HOBHIX 0cobeil, TOABMUBIINXCH B IIOMIYJIA-
IUH B eJUHANY BpeMeHH Oiarogapsa pasMHOMKeHUI0. BhICOKOH pOXIaeMoCThIO
OTNMYAIOTCA MONYIANNN I'PEIBYHOB BCIAeACTBHE GOJBIION IIOLOBATOCTH M paH-
HHUX CPOKOB IOJIOBOTO co3peBaHHA. HU3KOH POXIAeMOCTBI0 XapPaKTEPHU3YIOTCH
nonynsanuy Gensix MenBeneil, caonos. Tak, Hanpumep, v apUKaHCKOTO CIOHA
OZIMH Pa3 B TPH-YETkIPe rojla poXKIaeTca TOJAbKO OIUH AeTeHbI. BepeMenHOCTD
anures 22 mecana. HoBoposxkeHHEIH ca0HeHOK uMeer maccy 100 Kr npu pocrte
1 m. [lo nATHIETHETO BO3PACTA OH HYIKAA€TCA B IIOCTOAHHOM IPHCMOTPE CJIOHHXHA
H JKHUTH CAMOCTOATENBHO He MOKeT.

Cmepmmnocms — uucyio ocobei, mOruGmMuUX B MONYJAANMH 328 OIpPeeIeHHBIH
OTPEe30K BPEeMeHH.

ITpupocT mONyNAIMH NOKA3LIBAET HA PA3HOCTL MEXIY POMKIAEMOCTLIO U
CMEPTHOCTBIO. HPHPOCT DOIMYJJIALIMH MOXKEeT OBITE KaK IIOJIOXKHUTEJIBHBIM B Caydae
npeobyiajaHUA POMKAAEMOCTH HAJl CMEPTHOCTBIO, TAK M OTPHIIATEBHEIM, KOrAA
B eIHHHUIY BpeMeHH ocobeil morubaer Goiblille, 4eM poOXKIaeTcH.

Bce, uro 0bLIO cKA3aHO O MONYJAALMH BBIIIE, OTHOCHTCH JIMIIb K OPraHM3-
MaM, CIOCOOHBIM K I10JIOBOMY PasMHOMKEHHIO. ¥ MHKDOOPTaHM3MOB, KOTODBIE
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Pa3MHO:KAa0TCsA GECImOJBIM IIYTeM, HAIPDUMED JelleHHeM KJIETKH, IMOmyJAnuen
MOKHO CUHTATH IPYNNY OPAMBIX IOTOMKOB OHON 0cobH.

IToMuEMO TOTO UTO MOIMYJIAMKA HPEACTABIAET c000 CTPYKTYPHYIO €IHHUILY
BH/la, OHA paccMaTPHBAeTCAd B COBPEMEHHOM HBOJIIOIMOHHON TeODHUH KaK 3Jje-
MEeHTAPHAasA eJHMHHUIA 3BOaIIMUE (00 3TOM moapoOHO GymeT pacckasaHo B § 57).

BoaneiicTBue ueroBeKa Ha NPHPONHBIE Momyaanun. Takoe geficTBAe MOKET
IPOABAATHECA ABOAKMM oOpasom. YenoBek ynanser OOJBIIYI0O YaCTh HOIYJIA-
MM BUJA — BPEAHNTEA CEJHCKOr0 MJIM JIECHOIO X03AMHcTBa JTUO0 IONyIAIHIO
BU/Ia — TepeHOcUYuKa GomesHeli. YenmoBeK «cobupaeTr yporxxai» ¢ IONYJIAINH,
OCTaBJIASA HEKOTOPYIO ee YACTh IJIA IOCHeAYIOUIero BoceTanopiaerusa. K Trakum
MONYJIAMUSAM OTHOCATCH, HAIIPUMED, APEeBEeCHBble PACTeHHS, IONYAAINNA KHUTOB,
IIPOMBICJIOBBIX BHUJIOB PbIO, IMYIIHBIX 3Beped U IP.

UpesmepHas 9KCIIVATAIIMA YeJOBEKOM HPHPONHEIX MONYIANHII MOXMET
NPUBECTH K BRIMHUDAHHWIO BHAa. [IpuMepoB ucTpebieHHA BHUIOB 3KHBOTHBIX
YeJIOBEKOM CYIIeCTBYEeT MHOXKECTBO: CTeJIepoBa KOpoBa, Typ, TaplaH, CTpaH-
CTBYIOIIHI rosyds ¥ Ip.

ITonmyIAMUI0 B COBPEMEHHOW OHMOJOTHH H3YYalOT ¢ PA3HBIX TOYEK 3PEHU:
reHeTHYeCKOM, 9K0JIOTHYECKOH, (hu3noIornyeckoil u Ap. B mociegHme rojisl Bce
yaie roBOPAT O MOMYJIAMHMOHHON OMOIOTHM KaK KOMILIEKCHOHN HayKe.

BOI‘IPOCbI 1 3agaHna

1. [JaiTe onpeneneHne NoHATUS «nonynsuus».

2. Kakue xapakTepucTUKK NPUCYLLW NONynaumMm?

3. [lpuBenuTe NPUMEPLI, KOrAa NPakTU4eCcK HeBO3MOXHO NOACHUTATL OBLLYIO YNCNEHHOCTh

nonynsuMmn.

4. [JokaxwuTe, 4TO BO3PACTHasA W NoJ0BaA CTPYKTYPLI NONyN[umMK OKasbliBaloT Henocpea-
CTBEHHOE BNUAHWE HA U3MEHEHUE €@ YMCIEHHOCTM.

. Kakoe 3HayeHune ona nonynsumnm MMeeT ee NPOCTPaHCTBEHHAA CTPYKTYPUPOBAHHOCTL?

Kak Bbl pymaete, no4emy nonynsauvm ogHoro snaa o6ocobnexsl opyr ot Apyra oTHOCK-

TensHo, a He abconTHO?

on

§ 29. PasHooOpa3ne Gumonornyecknx BMAOB
b
)) Kakoe 3Ha4yeHue vmeeT pa3Hoobpasue OMoNorMyeckmx BMoos?

Yro taxkoe 6mopasznHoodpasue? Korma peub uper o 6mopasHooOpasuu (6mo-
JIOTHYeCKOM pa3Hoo0pasHuu), TO IpexJe BCEro HMeeTcA B BHAY MHOroobpasue
BH/IOB PacTeHHWH, :KUBOTHBIX, 'pUO0OB 1 MUKpoOpranuamoB. Muoroobpasue BUIOB
JKMBBIX OPraHM3MOB — pe3yJabTAT OHOJIOTMYECKOH SBONIONHY, OHO SABISETCHA
yCJIOBHEM YCTONUMBOCTH OMOTE01eH030B U Ouochepsl B IeJIOM.
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Hacekomblie

Apyrne
XUBOTHbIE

Pue. 35. Cxema, oTpakaiomas COOTHONIEHHE YUCJICHHOCTH PAa3HEIX I'DYIIN OPraHu3MOB

HapecTHeIit Onosor E. YHICOH ompefe/ni NOHATHE «0HopasHooOpasue» Kak
camMy cyTh xmusHU. M oH mpaB, Tak Kaxk Ge3 pasHoOOpasus BHUAOB HET KHU3HH.
ITonaTue «ObmopasHooOpasme» BKJIAWOUAET B cebA pasHooOpasHe I'eHOB, IOIYJIfA-
I[U#, BUJOB, ODMOreoeH0308.

Buopazsoobpasue ecTs Besje, e NIPUCYTCTBYET KH3HB: B TYHAPE, KapKoi
1 0e3BOJHOM IYCTBHIHE, MOPCKHX raybmHax, HO Hanbosaee pasHoo6pasHa KUBHD
B TPOONHYECKHX Jecax.

Cpenn XMBBEIX OPTaHHU3MOB YHCJIEHHO IIpeobJafaloT He KPYIHBIE B SPKHE
tdopmel, a, HA000POT, MEIKHE W Majio3aMeTHbIe. B DasHBIX CHCTEMATHYECKUX
rpynmnax 4muci0o BHAOB CHJIBHO pasandaercda. HeKoTOphEIe TaKCOHOMHYECKHe
I'pynnbl U3Yy4Ye€HBblI HEAOCTATOYHO, 4 MHOI'HE€ BHJBI OPraHH3MOB €II1€ HE H3BeCT-
HBl HaykKe. TDYZHOCTH, CBA3AHHBIE C ONHCAHHMEM HOBBIX BHIOB, 3aCTaBJIAIOT
C OCTODOMKHOCTBIO MOAXOAUTH K OIleHKe HX 00Iero umeia.

Yucsao BHAOB JKUBOTHBIX H PACTeHHH, M3BECTHHIX HayKe, BO3POCJIO C
11 Teic. BO BpemeHa K. JIuEHesa 0 2 MnH 1 GoJlee B HAINH JHWA W IPOJAOJIKAET
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pacTH. YdeHble IIOCTOSHHO ONMCHIBAIOT HOBHIE BHJBLI. VI3BECTHO, YTO YHCIIO
BH/JIOB JKMBOTHBIX 3HAYHTENBHO IPEBOCXOAUT YHCJIO BHAOB pacTeHHii, rpubos,
baxTepuit © BUPYCOB (puc. 35).

Wz paspena «HnBoTHBIE» BAM M3BECTHO, YTO 110 YHCAY 3aPETHCTPUPOBAHHAIX
BHJIOB JTUIUDPYIOT HaceKoMble (puc. 36). OHM mpeBOCXOAAT HE TOJBKO BCEX OC-
TAIBLHBIX YKHBOTHBIX (PHC. 35), HO TaKIKe PACTeHHSA ¥ MHKDPOOPraHM3MEI BMECTe
B3aTeie. Ha xorer 1996 r. ux 6p110 m3BecTHO Gosee 1 167 000 BumoB.

Yeulyekpbinblie JABYKpbLbie

Bpyrue Knacchel
YNIEHUCTOHOTMX

Monnmocku

KonbyaTtbie
Yyepeu

Purc. 36. CooTHOIIEHNE YHCIEHHOCTH PA3HBIX IPYIN KUBOTHBIX
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W3yuas 6HOIOTHIO pACTEHHUH, BEI
y3HAIH, 4TO HamboJsee GoraThl IIO
YHMCJIY BUIOB IOKPLITOCEMeHHbBIE, WA
IIBETKOBEIe, pacTeHud (puc. 37).

KoxoccanpHOE BHOOBOE PasHO-
obpasme HA3eMHEBIX OPraHHU3MOB
oIpejensieTc, 10 CyTH, IBYMS I'PYII-
IaMHM — HACEKOMEIMH ¥ IOKPEITOCE-
MEeHHBIMHA pacTeHuAMH. Kak yTBep:K-
IAal0T YUeHbIe, 3BOJIIUA 9THX IPYIIII
IpOXOAKjIa COTJIACOBAHHO: HACEKO-
Mble OBITH W OCTAKTCA TJIABHBIMH
ONBIIATENAMHA MOKDPBITOCEMEHHBIX,
a MOKPBITOCEMEHHEIE — HEe TOJBKO
OCHOBHOM MCTOYHHK IHIIH AJS MHO-
rmX HACEKOMBIX, HO M cybcTpar, Ha
KOTOPOM TIPOTEKAET UX JKHU3Hb.

Camoe yauBHTEJIbHOE, YTO yue-
Hble IPOJOJKAT O0DHADYXKHUBATEH
HOBBIE BHILI laKe CPEIH MIeKOIIHTa-
Pue. 37. CooTHoOmeH e uncienrocTH pasuprx  OUIAX, B TAKOH XOPOUIO M3Y4EHHOM

TPy pacTeHNi rpyunmne, Kak npumMarel. Hanpumep, B

1988 r. ma Magarackape ObLI OTKDBIT

HOBBIM BHJI JIeMYPOB, a B jJecax lleaTpansHoi AQpUKH — HOBBIH BHJI MapThI-

mek. B 1990 r. o6Hapy»KeH HOBHIH BHJ TAMAPHHOB M3 CeMeHCTBA HIPDYHKOBBIX.

IMonynsanus 3Tux 00e3bAH HACUYUTHIBAET BCEI'0 HECKOJBLKO JEeCATKOB ocolel H
Hy:KJIaeTca B ocoboil oxpagHe.

¥rposa coxpamenusa OumopasHooOpasua. Hu ogHOMy BHAY B mpupoje
He TapaHTHpPOBAaHA BeyHAsd JKHU3HL. MCKomaeMble OCTAHKHM OPraHU3MOB CBHUJE-
TeJBCTBYIOT O TOM, UTO B XOJ[€ 9BOJIOIMH BHEI 00pasyioTes, pacIpoCTPaHAITCH,
AT HAYAJIo APYTHM BHAAM H B OOJBIIHWHCTBE CIYYaeB BRIMHDAIOT. Y YeHBIE
3aperucTPUPOBATH HECKOJBKO CJIy4aeB MacCOBOI'O BhIMHDAHHA BHIOB C TOrO
MOMeHTa, KaKk Ha 3eMJje IOABHMJIACH CJAOKHAA OpraHHuYecKad KHU3HB. Bee sru
cayuay ObLIM CJIeJCTBHEM KDYIIHBIX €CTeCTBeHHBIX KaracTpod. Hampmmep,
[IPeAI0JIAraloT, YTO BEIMUDaHHE HWHO3aBPOB IOCIEH0BAJIO 34 CTOJIKHOBEHHEM
3eMJ/IH ¢ KPYIIHBEIM METEOPHTOM OKO0JI0 65 MuH JeT Hasaz.

Cerossi OBICTPBIN POCT HACEJIEHUA 3eMJIN COTPOBOXJAeTCH HCUePIIAHUeM IIPH-
POJHBIX PECYPCOB, 3arpsA3HEHHUEM TI0YB, BOJ, aTMOc(hepHOro BO3yXa U paspyIieHu-
€M eCTeCTBeHHEBIX MeCT OOMTaHHA KMUBBIX OPraHU3MOB. 3aMeTHee BCero CKa3bIBaeTcA
BAMAHKE UEIOBEKA HA CKOPOCTH BEIMHDAHHUA BUJIOB DACTEHHI W KHBOTHBIX.
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Muorue BB IPeICTABIEHE] B IPUPOJIE CTOJE HEOOJIBITHMH 110 YHCJIEHHOCTH
NONMyNAIUAME, YTO UX OyayIlee cyIiecTBOBaHHWE BEI3LIBAET TPEBOI'Y.

B 3aBHcuMOCTH OT cTemeHH yrposnl CYILIECTBOBAHUIO BHAOB HX IOJpasje-
JIAI0T Ha TPH KaTeropuM: ucyesawujue 8udvl, T. €. BUALI, HAXOAAIAECH IO
Cepbe3HOM yrpo30¥ BEIMHUDAHWSA, CHACEHHE KOTODBIX YiKe HeBO3MOMKHO 0e3
CIenMAaJbHBIX OXPAaHHBIX Mep; coKpawarnuuecs 6udvl, YACIEHHOCTh KOTODPHIX
IpoaoKaeT ObICTPO W HEYKJOHHO CHHIKATHCHA; pedrue 8udbl, KOTOPLIE eIe
He HAXO0JATCA I0J YIPO30H BEIMUDAHMS, HO BCTPEYAIOTCH B TAKOM HeOOJBIIOM
KOJIMYeCTBe MM HAa TAKHX OTDAHUYEHHBIX TEPPHUTOPHUAX, UTO PHUCK HX HCUYe3-
HOBEHHA BeJlHK (puc. 38).

B Hacrosmee BpeMsa ¢ KaTacTPOQHUECKOH CKOPOCTBIO HCUYE3aI0T BIAYKHBIE TPO-
IUYeCcKHe Jieca, B KOTOPBIX 00MTaeT NpaKTHYeCKH MOJIOBHHA HBIHE CYIIECTBYIO-
IIUX BAJOB JKHUBBIX OPraHu3MoB. HeKoTophie yueHbIe CUMTAIOT, YTO MBI ceiiuac
nepekuBaeM OYePenHOH JTal MAaCCOBOTO BBIMHPAHWUSA BHUIOB, 00YCJIOBJIEHHOTO
BO3/lelicTBUEM YeJIOBeKa Ha npupoay. Mcnonbs30oBanne 3eMellb U BOAHBIX pecyp-
COB, /00bIUa U ITepepaboTKa NOJe3HbIX HCKOMAEMBIX OTPAMKAIOTCA HAa COCTOAHUMU
Mo4YB, aTMoc(ephl U CBOMCTBAX KJIMMATA, YTO B KOHEYHOM HMTOre CTAHOBHTCH
NPUYUHOH COKpallleHua 6uopasHoobpasms.

HeATeJbHOCTE YeJOBeKa IPUBOAUT K YIPOIIEHHIO OHoreonenosos. CBbIIe
80% Bcex NPOM3BOAMMBIX UEJOBEKOM HPOAYKTOB IIMTAHHA OCHOBAHO HA HC-
IOJIb30BAHHH BCETO IATH BHAOB PACTEHHI: INIIEHHIbI, PHCA, KYKYDPY3bl, COH
M CaxapHOro TPOCTHHKA. OTH M MHOTHE JPYrHe KyJbTYPHBIE PACTEHHSA BO3-
JeNBIBAIOTCA KAaK MOHOKYJBTYDBI, T. €. OJUH BHJ pacTeHus 6e3 ceBoobopora
BeIpalllMBaeTcA Ha OOIIMPHON TEPPUTOPHH. ITO BHITOJHO dIKOHOMHYECKH, HO
OTPHIATENILHO CKa3blBaeTcsa Ha OGHOJIOrMYECKOM PasHoOOpasum.

PaxTOphI, BHIBBIBAIONINE HEOJIArONPUATHBIE H3MeHeHHA OGHopa3HooOpasus,
Pa3IMYHEI: HHTEHCUBHOE BeJl[eHHe JIECHOT'O U CeJIbCKOro X03AMCTB, POCT FOPOJOB,
CTPOMTEIBCTBO AOPOr, XHMHUYeCKOe 3arpA3HeHNe OKPY Kalollell cpebl, pasBUTHE
TYPH3Ma U MHOTO€ Jpyroe, 4TO IPHUBOAHUT B UTOre K PaspyILIeHHIO MecToo0HTa-
HUH KHBBIX OPraHU3MOR,

IIpupoaHEBIe pecypchl YaCTO MCIOIL3YIOTCA A0 X IOJTHOrO McTomenus. Ha-
npumep, K KoHNY 1960-x ronor BciexcTBHe M3GLITOYHOIO JIOBA PE3KO CHU3H-
Jlack YHCJIEHHOCTh MHOTHX BHJOB MODCKHX >KHMBOTHBIX. HecMoTps Ha yeuminmsa
MesxayHapogHOil KUTOGOMHON KOMUCCHH MO YCTAHOBIEHHWIO KBOT M BDEMEHHBIX
3alpeToB Ha IIPOMBICEJ TeX MM MHBIX BHAOB KHTOB, UX YHMCJIEHHOCTL HACTOJIb-
KO CHHM3HJIACh, YTO MHOTHE y4YeHble CUHMTAIOT MX BLIMHPAHHE HEMHHYEMBIM.
C mavana XIX B. YMCIeHHOCTh PAHHEI(BETYINMX BHAOB PACTEHMIl ITHMPOKOJINCT-
BEHHEIX JIECOB DE3K0 COKPATHJIACH M3-3a UX MaccoBOTo cbopa A npogaku. Bec-
HOH OyKeTHKM 3THX DACTeHHH HABOAHAIOT PHIHKU M BOK3AJILI KPYIHEIX TOPOJOB.
Jlis conaceHMA MCUe3alOIIMX IEPBOIBETOB HEOOXOAMMEI pelluTeIbHbIe JeiiCTBHA.
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JNunua
JNIOXHOTUIpOBan

Bawmayok JIMMOHHMK
HacToALUMIA : KuTackuii

X ¥

Muon
TOPHBIA

FMHKro AByNonacTHbIA ratrepusa

«XMBOE nckonaemoe», NOSBUBLLEECS Ha 3eMie MUIAIMOHBI eT
Ha3a[ v coxXpaHuBLleecs N0 HacTOoALLEero BpemMeHn

CuHuiA conoeei 3enexnas KBakea

Puc. 38. Buasl pacTeHMiT 1 JKUBOTHBIX, IOJIEKAIHX OXpaHe
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IIpaBoBBIe MepEI 110 OXpaHe OMopa3Ho00pa3ud. BEICOKHI YPOBEHDL BUIOBOTO
pasHOOOpasuA MUBEIX OPFaHU3MOB — 3AJI0T YCTONUYMBOCTH JO00H 3KOCUCTEMBI
u 6uocdeps! B mesom. MUAIIHOHBI BUIOB JKHBOTHEIX, PACTeHHH, rpuboB, DaKTe-
pHI CO3JAI0T YCIOBHA, HEOOXOAUMEIE AJIA IOAAEP/KAHNA IPYT APYra U JEKH3HH
B IIeJIOM Ha 3eMIe.

Buonornyeckoe pasHooOpasme ;KHBBIX OPraHH3MOB HMeeT GOJIBIIVIO MIPAaK-
THYEeCKYI0 IIeHHOCThb JJIA YeJIOBeKa. BHoJloTMYecKHe pecypchl AAlOT HAM Bce
BH/BI IIPOJYKTOB NHTAHKA, BOJTOKHA IJI5 H3TOTOBJIEHUS OJI€KIbI, CTPOUTEIbLHEIE
MaTepHasbl, JeKapCcTBa, KPACHUTEJH U IP.

Buopasroobpasue BHAOB IpescTaBIAeT ellfe 1 aCTeTHYeCKYI0 [eHHOCTh. Kpa-
cOTa, NpUCymiad PACTEHUAM U JKMBOTHBIM, CIVIKHT HCTOYHHKOM BJOXHOBEHUHA
1A XYJ0XKHUKOB, I03TOB, KOMIO3UTOPOB. JCTETHYECKOe BOCIPHATHE — 3TO HE
IIPOCTO HacHaKIeHWe KPACOTOH pacTeHWH M JKHBOTHBIX, 9TO CKOpee NyXOBHASA
DOTPeOHOCTEL KaMKIO0r0 YeslOBeKa, CPeJCTBO DA3BHTHA €ro TBOPUECKHUX CIOCO6-
HOCTEH.

OxpaHa OTJeNbHBIX BUAOB DACTEHHN U KHUBOTHBIX 00€CIeYHBAECTCA IIPHHATH-
€M CIelHaJbHBIX IOPHUINYECKUX Mep, HalpUMep 3aK0HA O COXPAHEHHH HCYe3a-
I0IUX BUAOB. MHOXKECTBO OPraHU3aIuii B PA3HBIX CTPAHAX IIPOBOAAT OTPOMHYIO
paboTy 1o oxpaHe BHUJOB M CPeIbl UX OOMTAHUA B PA3JUUYHBIX YUACTKAX CYIIH
u Mupogoro okeasa (puc. 39).

Cozaawenue 06 oxpane Genvix medeedeii mognucano Kauanmoit, [larwuei,
Hopgerwueii, CIITA u CCCP B 1973 r. Ono HampaBJieHO Ha 3allpeljeHHe O0TJI0Ba
GenbIxX MeaBeZed N1 JTIOOBIX (33 MCKJIIOYEHHEM HAYYHBIX HCCJIENOBAHMII) mesei.

Koneenyusa 06 oxpane nepeiemublx nmuiy TOAOKMcaHAa Mexjy Kanmamoi u
CIIA B 1916 r. u mexxay CCCP u CIIIA B 1976 r. ¢ menbio npeZoTBpallleHUA
COKpaIleHnsa YUCJIeHHOCTH MHIDHUDPYIOIIMX BHUJOB NTHUI[ B Pe3yJIbTATe MHTEH-
CHUBHOM OXOTEI.

Huperxmuev. Egponeilcko20 coo3a 00 0XPaHe NMUy U Mecm UX 2He3008aHU
(1979, 1992) aBunnck YacTh0 IPUHATOr0 EBpOneficKUM COX030M CBOLA 3aKOHO-
llaTeJbHBIX aKTOB 00 OXpaHe IITUI] B MeCT UX FHe3T0BAHU.

Beprcraa KoHeenyua 00 oxpane QUKUX HUBOMHbBLY U cpedbl UX 00UMAHUA 8
Espone (1979) crana 0CHOBOIIONIATAIOIAM JOKYMEHTOM COXPaHeHus GHOpasHO-
obpasusa B Espore.

Coznawerue o pviboroscmee & Ceaepo-Bocmounoit Amaarnmuie, IOAINCAHHOE
B 1980 r. Nauneii, Punnaaaueii, Henaunmeii, Hopserueit, Illsenueit u CCCP,
crnoco6eTBYeT 0XpaHe MPOMBICJIOBLIX BHAOB PBIO.

Coznawenue «I'ymannvie cmandapmur npomvicaa», nognucassoe Kananoii,
Esponeiicknm corosom, Poccneit u CIIIA B 1997 r., nekaapupyer Heo6X0IHMMOCTh
cOOIIONEeHUsI 'YMAHHBIX CIIOCOGOB A0GBIUM ITYLIHBIX 3BEepeil.
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MEXAYHAPOHBIA
CEKPETAPWAT
«APY3EN 3EMITW»

AMCTEDAM, |Te e v e .._._..........-..
Huoepnanop i

OxpaHa 1 HaUMOHANLHOE MCTI0Nb30BaH1e
NpMpPoaHLIX BoraTcre

BCEMWPHbIX
SOHA NPUPOABI
FopanmuHr,
BenukoBputaHus
OxpaHa Bcex
JMKUAX PacTEeHW
W KMBOTHBIX
BCEMWPHOE 5
OBLLECTBO 4
SALLMTBI
XHWUBOTHbBIX
JloHOoH, WSPA
BenukobputaHus

QbneryeHune y4acT XUBOTHLIX BO BCEM
Mupe

GREENPEACE

TPUHMUC
JNoxaoH,

BenukodputaHma

MEXAYHAPOAHbIN
COBET NO OXPAHE
NTALL

KemGpumx,
BenukobpuraHus

3awmTta Bcex BUOOB MTUL U uX cpef
obuTtaHua

MEXAYHAPOZHbIA
DOHA,

XXUBOTHBIX
Kpoy6opo,
BenukobGpuraHus

3aboTa 0 fo6POM OTHOLLEHUH
KO BGEM XMBOTHbIM

MEXAYHAPOAHOE
WUCCNEAOBATENBCKOE
BIOPO
Mo BOAOMNJIABAKOLLUM
WU BONOTHbLIM
IWRB
Cnnmbpux,
BenukoGputaHua
OxpaHa nepeneTHLIX BoAoNNasaioLLmMx NTUL
W WX cpen obuTaHua

MNpoTuBoaeicTBMe NIOGLIM NOMbLITKAM
NPUYMHUTL yliep6 npupoae

Puc. 39. BceMupHBIE IPUPOA0OXPAHHEIE OPraHHA3AIlHH
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Bonpocki n 3agaHusa

1. Yto noHMMalOT noA, Buonormyeckum pasHoobpasnem?

2. Kakwue ¢hakTopbl BNWSAIOT Ha COKpaLleHne BUaoBOro pasHoobpasua?

3. [lMpuBenuTe NpUMepb! OEATENBHOCTU Yesl0BeKa, pazpyluaioLLeil MeCTOOBUTaHWS KUBOTHbIX
W pacTeHun.

4. KakoBbl BO3MOXHbIE MEpbl coxpaHeHus GuopasHoobpaaus?

5. Kakue ucyesalolme U pedkue Buabl PACTEHWA 1 KUBOTHLIX Bbl 3HAaeTe?

BEMOrEOLEHOTUYECKMUI YPOBEHb

§ 30. BuoreoueHos, ero CocTae U CTpPykKTypa

5 e
),) Kakue CBOWMCTBA XMBOrO XapakTepHbi Ans GUOreoLeHOTUYECKOro YPOBHA?

[HoHsaTHS «OHOIEH03», «IKOCHCTeMa» M «OHoreouneHos». JusHb Ha 3emie
Bcerjla CyIlecTBOBajJa B (POpMe CJIO¥HOOPTaHMW30BAHHBIX KOMILIEKCOB. Coso-
KYIIHOCTh PACTEHHUH, *KHBOTHBIX, TPUOOB ¥ MHKPOOPTaHH3MOB, HaCeJAIOIIHUX
IaHHBIH YYACTOK CYIIM MJIM BOJOEMa M XapaKTepHU3YIOIHUXCA ONpeAeJIeHHBIMI
OTHOIIEHUAMHA Mes Ay co00i 1 IPUCIOCODIeHHOCTRIO K YCIOBHAM OKpyIKaIoe
cpensl, obpasyer Ouoyero3 (oT rped. bios — KHU3HB, koinos — obmmuii).

IlousTHe «OMoNeHO3» Brepssle BBel B HayKy K. Mebuyc B 1877 r. Msyuad
ycTpuuHble OaHKM (MOpPCKHEe OTMeJH, Hace/lleHHbIe yCTpHUIIaMH), OH IIPHUIIel K
BBIBOAY O TOM, UTO KaKJas W3 HUX IpeJCTaBIAeT 000 COODIIEeCTRBO JKUBBIX
CYILECTB, BCe UIEHBI KOTOPOTO HAXOJATCA B TECHOI BBAMMOCBAZH.

B 1935 r. auramiickuii reoborasuk A. TeHCIH BHepBble NPeAIOMKHI Tep-

MHUH «3KocHcTeMa». OH CUHTAN, YTO IKOCUCMeMa — 3ITO Jw0bas NPHPOAHAA
cHeTeMa, COCTOALA U3 AKMABBIX OPraHM3MOB (0HOIeH03a) U CPe/l UX 00U TaHUuA
(dbuoToma).

COBOKYIIHOCTb YCJIOBHH HEXHBOI IpHpoAsl o0pasyer abuomuueckyio cpedy
OBUTAHUSA KUBLIX OPraHU3MOB. BuoTnyeckada B abMOTHYECKAA COCTABIAIOMINE
KaskI0il 9KOCHCTEeMbI BIMAT APYT Ha APYra H HeOOXOAUMEL JJIA INOANEPHKAHU
sKT3HNA. [HUIOIMHMHA IeHb ¢ HACeIAOI[UMA ero MUKPOOPTaHUu3MaMH MOXKET BOBITH
paccMOTpeH Kak akocucTeMa HeGoubimoro Macurraba. Osepo ¢ BOZHEIME U OKOJIO
BOJHBIMH OPraHM3MaMH (B TOM YHCJIe IITHIAMH, THTAIOIUMUACH THAPOOUOHTAMH
¥ npubOpesKHOH PACTUTENBHOCTBIO) TAKMKe IIPEJCTaBIAET cobo# 3KOCHCTEMY, HO
yaxe Goabirero macmraba. Camoii 60JIbIION, rIo0aIbHOM 9KOCHCTEMON BBICTYIIAeT
6uoccpepa. Hpyrumu ciosamu, 6uochepy MOKHO paccCMaTPUBATH KaK COBOKYII-
HOCTH Beex axocuereM 3emuin. (O 6uocdepHOH OPraHUBAIHH KH3HU TOAPOOHO
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Puc. 40. Cxema, orpaaiomasn pasHsle YPOBHH OPraHU3AIHH 3KOCHCTEM
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6yaeT paccKasaHo B rTeMe «BuochepHEIil ypOBeHb».) CymecTByeT Hepapxus
SKOCHCTEM: 3KOCHCTEeMBI HHM3KOI0 IMOPALKA BXOLAT B 9KOCHCTEMEI BBICOKOTO
nopsangka (puc. 40).

B3apMOCBS3b KUBBIX OPrAaHM3MOB H YCJOBUI HEXXHMBOH IPUPOABI IOKAa3aJ
oreuecTBeHHEIN yuenblii B. H. Cykaues B CO3JaHHOM MM YyueHuu 0 Ouozeoue-
Hoze (or Tped. bios — xusHB, ge — semud, koinos — messlii). Buoreoneros,
e mouumanun B. H. CyxkaueBa, oriu4aeTcA OT 9KOCHCTEMEI ONPe/le/IeHHOCTHIO
cBoero obsema.

IloHATHA «3KOocHCcTeMa» U «OuoreoneHo3» cxoxusle. Ho ecTs pasniu4ud:
JKOCHCTEMA MOKEeT OXBATHIBATH IPOCTPAHCTBO JIFO00H MPOTAMKEHHOCTH — OT
KalmaW IpyZoBOil BOABI, JysKH, osepa, Jeca Ho O6mocheps: B meaom. Huaue
roBOpA, dKOCHCTEMa — IOHATHe «bespasMepHOe». Buoreornenos e MPUHATO
XapaKTepH30BaTh KAK CYXOIIyTHYIO 9KOCHCTEMY, OTPAHUYEHHYI0 PACTHTEIbHEIM
COOBIIECTBOM, JAIOIIMM YCAOBUSA IJIfA KUBHH KMBOTHBIM, rpubam, GakTepuaM.
Mo3KHO CKas3aTh, 9TO OHOTeoIleHO3 — OJWH U3 MHOKeCTBa BHJ0B 9KOCHCTEM.

WUrak, 6uozeoyero3 — 3TO SBOJIIOIUOHHO CJOMHUBINAACHA, IPOCTPAHCTBEHHO
orpaEMuYeHHAs NPUPOAHAA CHCTEMa, KOTOPas COCTOMT M3 KOMILIEKCA JKHBBIX
OpPraHM3MOB M OKpysKammei ux abmoTHdueckoi cpeas! (puc. 41).

IIpumep Omoreorenoza — Ji000i Jec: COCHAK, elbHHUK, AyOpaBa, cMelIaH-
HBIH jec. OBLIUHO JecHbIe OMOTEOIleHO3El IOJIYYAT OMHADHOEe Ha3BaHME MCXO0-
As M3 BeIYIINX BHW/OB PAaCTeHMii: COCHAK-ODYCHMYHMK, COCHAK-OEJOMOIIHHK,
eIbHUK-YePHUYHHK, eIbHHUK-3€JIeHOMOIIIHUK H 1P.

K pasnuuebIM BHgaM OHOreoneH030B OTHOCATCA 00J10Ta, JeCHbIe, TYH/POBEIE,
CTeIHBIe W MYCTHIHHLIE S3KOcucTeMBl (cM. puc. 41).

Coctas Guoreomenosa. Bo BCAKOM OMOreoneHo3e MOKHO BBIIEIUTE abuoTu-
yecKHne ¥ OMOTHYEeCKHe KOMIIOHEHTHI.

K abuoTHYecKHM KOMIIOHEHTAM OHOTe0leH03a OTHOCAT:

HeopzaHuueckue seujecmea (yrieKHCIbIH ras, BOAa, KACIOPOA; MOHBI Kallb-
WA, MAarHusd, KaJus, HATPUA U IP.);

opzanuyecKue coeduHeHus, CBA3LIBAKOIINe a0MOTHUYECKYI0 U OuoTHYe-
CKYI0 yacTH OmoreoleHo3a (0enkH, yriaeBOAbl, JUIUALI, TYMHHOBbIE KHCIOTHI
u 7p.);

Kaumamuieckuii pexcum (TeMiepaTrypa, BIAXXHOCTb, COJIEHOCTH BOJBI, pa-
auanudA, JaBIeHue U Ap.).

BroTuyecKne KOMIIOHEHTHI IIPeICTaBJAIT c000il TPH B3aMMOCBA3AHHBIE
(DYHKIIMOHAILHBIE TPYIIIEI OPTAHM3MOB: IPOAYIEHTHI, KOHCYMEHTHI, DEIYIIeHTHI.

IIpodyyenmut (oT nar. producens — NPOM3BOAALIMI) — aBTOTPOQHEIE Op-
raHU3MBI, CHHTE3UPYIOIHe OpraHuuecKHe BeleCTBA N3 HeOPraHWYecKHX. ITO
TJIaBHEIM 00pa3oM 3ejleHble DACTeHWSA W B MeHbIleH cTemeHH — (DOTOCHHTE3H-
pYIOIIHEe ¥ XeMOCHHTE3UPYIOIIHe GaKTepun.
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Puc. 41. Tunser u crpyxTypa 6uoreonesnosor (o B. H. Cykauesy)
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Koncymernmot (OT jaT. consumo — NOTPeGIATE) — reTepoTpodHEIE Opra-
HHU3MBbI, TOTPe0IAI0IIHe TOTOBEIE OPraHNUeCKHe BeecTBa KaK HCTOUYHMK MUITH
W SHEpPrHH. JTO — BCe YKUBOTHEIE, TPpUOBI 1 MHOTHe OaKTepuu (M3 HOCIeSHHX
B OCHOBHOM — IApAa3HTHI).

Pedyyenmut (ot nat. reducens — BO3BpAIIAlONUiil) — reTepoTpodHbie opra-
HUBMBI, IPeUMYIIeCTBEHHO OAKTepUH ¥ IPHObI, OHH PACIIEIIAT CI0MHBIE Op-
raHUYecKHe COeUHeHN A 10 HeOPraHWdYeCKUX BeIlecTs (Bo/ibl, YTJIEKHCIOI0 rasa,
MHUHEpPaJIbHEIX COJNIeH W Ap.), IPUTOAHEIX JAJIA HCIOJIb30BAHUA IPOAYIEHTAMH.

IIpOAYIeHTHI YIaBJIMBAIOT PHEPIUIO COJMHEYHBIX Jydel (mpu (oToCHHTE3e)
WM DHEePrui0 XMMHUECKHX CBsA3eil HEOPraHMYECKHX BelllecTB (IPH XeMOCHH-
Te3e) U IepeBOAAT €€ B JHEPIUI0 XMMHYECKHMX CBA3ell CHMHTe3HPOBAHHBIX HMHU
opraEMyecKux BelfecTB. KOHCYMEHTHI, NHTAACh IPOAYIEHTAMHM, HDOTJIOINAIOT
o0pasoBaHHEIE HMH OpraHWYecKkue BemecTBa. I[IpeoOpasoBaHHas B mpolecce
NUTAHUA SHEPrUsA MCIOJb3YeTCS KOHCYMEHTAMM IJIA JKHU3HeNeATeJIbHOCTH M
nocTpoeHHs Teaa. HakoHel, peIylleHTHI, pasjararlniue OpraHuvyecKue Belle-
CTBa, BHICBODOMKIAIOT DHEPTHIO, COJEPIKAIIYIOCH B MX XHMHUYECKHX CBA3AX, U
HCIOJB3YIOT €€ JJIA OCYIEeCTBJIEHUS IPOIeCCOB KHU3HEAeATeILHOCTH.

TakuM 06pa3oM, GHOTHIECKYIO CTPYKTYPY GHoreoneHnos3a o0pasyioT TPH TPy
IIbI OPTAaHM3MOB: IPOAYIEHTHI, KOHCYMEHTHI, peAyleHTsl. OHH TPAHCHOPMUDYIOT
9HEPruIo W obecmeumBalOT GHOJOrHYECKUil Kpyrosopor (puc. 42).

Crpykrypa GHoreonenosa. BayKHblil NIPHHONUN OPraHM3anuu OHOreoreHos3a
COCTOUT B 00BeAMHEHUH IIPOAYIIEHTOB, KOHCYMEHTOB M PeJyIeHTOB B lelH IT1-
TaHAA, Wau Tpodudeckme (0T jgat. trophe — muTanMe) menu.

ITenu numaKus — JTO LU B3AUMOCBA3AHHBIX BHU/OB, IIOCJIEJOBATEIbHO
H3BJIEKAIOMMX OPraHWUYecKOe BEIIeCTBO M JHEPrHI0 M3 HCXOMTHOrO MHINEBOTO
BEI[eCTBA; Ka)KJoe IpejblAyllee 3BeHO LENH ABIAeTCA NUIed AJA mocuaeny-
fomero. Brimasienue Xors 661 0JHOTO 3BEHA B CJIOMKHOM MHUIIEeBOH ey MPUBOJUAT
K HApYLIEHHUI TPOOHUIECKHUX CBA3ECH.

CymecTBYIOT pPasHbIe YPOBHH I[eNHW NHTAHHA. OTO TaK HasblBaeMble TPO-
duueckne (DHIEBEIE) YPOBHEHU. Tpoguueckiii ypogeHs — OIHO 3BEHO B LeNH
MUTAHUSA, KOTOPOe MOMKeT OBITh MM HOPOAVIIEHTOM, MJIM KOHCYMEHTOM, HJIH
PEIVIIEHTOM.

B xaI0M 3BeHe TPOHUECKOH Meny U3 SHePIHU YCBOEHHOH HUIIHM 0OBIYHO
MEHBIIAS YACTH HJeT Ha MPHPOCT BEINecTB, & OCTAJbHAA, 00JbIIad 4acTh — Ha
pHepreTHyeckuil oomen. [IpoAYKIUA KaKJOro TPOPUUECKOro YyPOBHA OOLIYHO
B 10 pa3 MeHBIIe IPOAYKIMA OPEABIAYIEro YPoBHA. UeM AIHHHEE LM, TeM
MEHBIIIe TPOIYKI[US ee KOHEYHBLIX 3BEeHLEeB.

IIpepcraBuTeny pasHbLIX TPOMHUIECKUX YPOBHEeH B IENAX MUTAHWA CBA3AHLI
Mexay coboil 0{HOCTOPOHHE HAIIPABJIEHHOH Nepe/jadeli BeIeCTB U 3aKJIIYeHHOU
B HUX 9Hepruu (puc. 43).



142
PA3LEN |. YPOBHU OPTAHU3ALIUM XXUBbIX CUCTEM

B
B

T SN LI N T T T TR A

S ey s o T

Puc. 42. TloTok aHeprum M KPYyroBOPOT BEIECTB B GUOTeomeHo3e
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Puc. 43. CxemMa noTOKAa BEIIECTB M 3aKJIOUYEHHOH B HHUX DHEPrHH B OHOreomeHO3e

ITumessle (TpoduUecKHe) Ield MOMKHO IOOAPasle]UTh Ha NacTOMIIHEIE
U JIeTPUTHBIE.

ITacmbuuiHble yenu BCeTHa HAUYMHAIOTCA C 3€JIEHOI'0 PACTEHHA. ITO 03HA-
yaeT, 4TO MepBEIi TpodHUYECKUil YPOBeHD IIpecTaBlIeH aBToTpodamu. Bropoit
TpodHUYeCKHH YPOBeHbL COCTABJAKT KOHCYMEHTHI 1-ro mopAgka — TPaBOAL-
HEIE JKHBOTHBIE (3€PHOSAJHBIE IITUIILI, 3alNbl, DPACTUTEILHOAJHBIE HACEKOMBIE
u T. 1.). Tperuii TpouuecKuil ypOBeHL IpeJACTABJEH KOHCYMEHTaMH 2-To
MOpAAKa — IJIOTOAJHBIMH XKHUBOTHBIMU (MEIKMMH XWIMHHUKAMH, HACEKOMOSA-
HBIMH OTHIAMHK, Tapa3uTAMH TPABOALHEBIX JKUBOTHBIX). [lajiee MUINEBYIO melb
PONOJIMKAIOT KOHCYMEHTH! 3-T0, 4-T0 MOPAJKOB, IpeACTaBIeHHEIe ILIOTOALHEI-
MU XHURBOTHLIMHE (60jIee KPYIHBEIMH XUITHUKAMH WM DapasUTaMy XHITHHUKOB).

B kKadecTBe mpHMepa IIPHBEAEM OTHOCHTEJIBHO KODPOTKYK H IPOCTYIO IIH-
OIeBYIO IeMb:

TpPaBAHUCTBIE PAacTeHHuA (IPOAVIIEHTHRI)— 3adA1l (KOHCYMeHT 1-To nmopanka)—
— PpbICH (KOHCYMEHT 2-I0 IMOpPALKA).

Bosee nnuHHAA M CI0KHAA LIENHh MOMKET BHIIVIALETH CIeAVIOIIMM 00pasoM:

XBOA COCHBI (IIPOAYIEHT) — JUYUHKYA COCHOBOI'O MIEJKOIPALa (KOHCYMEeHTEI
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1-ro nopsanka) — cMHHNE! (KOHCYMEHTHI 2-T0 IOPAAKA) — ACTPeOLI (KOHCYMEHTEI
3-ro mopanka).

B dempumnuix (or nat. detritus — ucTepThiil) NUINEBLIX Henax, Hanboee
pacnpocTpaHeHHBLIX B Jecax, NepBhIil TpohWYeCKHIl YPOBEHEL BCErJa IIPeCTaB-
JIEH PACTUTEIbHBIMY M KHBOTHBIMH OCTATKAMM M MX BHIJEIEHUSIMU, KOTOPEIE B
pesyJbTaTe [JeATeJIbHOCTH PeAYIEHTOB — MHUKDPOOPTaHH3MOB — IIPEBPamialTcsa
B OpraHuvyecKye U YaCTHYHO MUHePaJbHbIe BelllecTBa — IeTPUT. Bropoi Tpodu-
YeCKHI YPOBEHb COCTABISIOT KOHCYMEHTHI 1-TO MOPAAKA (3KHUBOTHEIE, KOTODPBIE
IHTAIOTCA JeTPHTOM), TPETHI — KOHCYMEHTHI 2-T0 mopsagKa. [[eTpuTHBIe Ienn
OBIBAIOT JOBOJIBHO JIMHHBIMH, B HUX MOTYT BXOAHUTHL W XHIMHWUKHU. IIpuBemem
[IPEMEep AeTPUTHON MUINEBON LEemn:

HABO3 — JUUYMHKH HACEKOMBIX —> OTHUIILI — XHI[HUKH.

Mopckue ; ; BoaHble
MIeKkonuTalLme, PacTUTENILHOCTh & W NOYBEHHbIE
" pbibbI, TYHOPHI €CMO3BOHOYHbIE,
ECMNO3BOHOYHbLIE pbiObI

Puc. 44. Cxema cereil nATaHUA (HA IpHMepe TYHAPOBBIX OHOre0IeHO30B)
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ITacTOumHEIe W HEeTPUTHLIE HUINEBhIe IENH Yalle BCEro MpeACTaBJIEHBI B
O6uoreoneHo3ax COBMECTHO, HO IOYTH BCErja OJHH M3 HHX IPeobsafaioT HaJ
ADYTUMH.

IIumierble ey TEeCHO IlepelljieTeHbI, B Pe3yJbTaTe 4ero Co3ZaloTCsA CIIOMK-
Helmmue cemu numarusa (puc. 44).

Kak mpasmio, B 3aHEMAeT OAWH, HHOTA ABa TpodHuuecKuX ypoBHsi. Ha-
IpuMep, Irecer 00LIYHO TUTAETCA MEJIKUMU I'PRI3YHAMN — JIEMMHHIAMH, HO IIPH
HH3KOU YHCJIEeHHOCTH JeMMHHIOB N00BIBAET AMIA ¥ NTEHIOB I'ycei, KYJIUKOB.
JI1060#1 TpodhmuecKHi YPOBEHD MpeCcTaBJeH HE OJHWM, 4 MHOTHMH BHUIAAMHU, B
pe3ynbTaTe 4ero menH MHATAHUSA CJA0XKHO IIeperjieTeHbl.

fApycrocTts. PYHKIUOHHPOBAHKME OHOreOIeHO03a H ero YCTOHYMBOCTE OIIpe-
JeIAI0TCA pasHoo0pasyueM BHIOB, HO M OO0YCJIOBJIEHBI TAKKE CBA3AMH MEKIY
NONyNIANUAMY PAa3HEIX BHJAOB, XapaKTePOM HX B3aMMOJEHCTBHA C YCJIOBHAMH
HEeXHBOM IPHPOJILI, PACIpeleeHNeM OPraHH3MOB B IIPOCTPAHCTEE.

PacnpocrpaEeHne opraHM3MOB B IPOCTPAHCTBE PEAKO OLIBAET paBHOMED-
HbIM. B nr06oM coobimecTBe BeTpeuaroTcA I'PYIILI PACTEHHH PA3HOI BBICOTEI,
00pasyiolne BEPTHKAIBHYIO CTPYKTYPY OuoleHo3a — apycHocmb. Hanpumep,
B Jlecy PacTHTEJIbHOCTE MOYKeT OBbITh IPeICTABIIEHA JePeBbsIMHU MEPBOI0 BEPXHET0
sApyca (cocHa, enp), AepeBbAMHK BTOpPOro Apyca (paduHAa, OCHMHA), KyCTApDHUKA-
MH, 00pasyroIUMi TPeTUil Apyc, a Takke GOPMHUDYIONMIEMH YeTBEDPTHIH ApycC
KycTapHHYKaMH (YepHUKa, OpycHuKa) u TpaBamu. Ha mouse B Jiecy Bcerga
MMEIOTCH ONAaBIIHe JINCThA, OTMepIiuue moberH, cyxue BeTKH. B mouse Taxke
HabOIo/laeTcsa APYCHOE PACIIONOKEHNe KOPHeH pacTeHu.

Bnaromapa ApycHOCTH OPraHW3MBbl IIOJHEE MCIOJIb3YIOT CPEIbI.

Wrak, OHOreoneHo3 KaK eQUHLIA IPAPONHEIH KOMILIEKC COCTOUT U3 IOIYJIf-
LI pasHBIX BHJOB, B3BAUMOJAEHCTBYIOMIUX MeXIy co00M W He;KHBOM IPHPOOIi.

Bonpocskl u 3aganua

Yo Takoe 6uoueHo3? YTo Takoe BuoreoueHo3? CpasHUTE 3TW NMOHATUSA.

Kakue abrnotuyeckue n 6GUOTUHECKME KOMMNOHEHTHI 06pa3yioT 6MOreoLeHo3bI?

B yem nposBenseTcs B3auMoCBA3b BUOTUYECKMX 1 aBUOTUYECKMX KOMIMOHEHTOB Buoreo-
ueHo3a?

MpueeanTe npMmepsbl B3aUMOCBA3M B GUMOreoLeHo3e: NpoayLeHTOB U KOHCYMEHTOB;
npoayueHToB U peayueHToB; KOHCYMEeHTOB 1M peayueHToB.

. Y7o BK/IIOYaeT B cebs noHATHE «akocucTemMa»? MNpuBeauTe NPUMEpPLl 9KOCUCTEM.
lNpoaHanuanpyinTe B3aMMOCBSA3K B CTPYKTYpe BuoreoueHosa (cm. puc. 40).

HTo Takoe uenu nutanua? NpuseauTe NPUMEPL! B3aMMOCBA3M NacTOULHBLIX U AeTPUTHBIX
uenen NnuTaHua

Mouemy B Npupoae cyLlecTeyoT cety nutaHua? OTeeT 0BOCHYITE.

Kak Bbl AymaeTe, NoYyemy yBenmieHne BuaoBoro PpasHoobpasns nosbILLaeT yCTONYUBOCTL
BuoreoueHosa?

wn =

om Now &
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§ 31. dyHKuMoHupoBaHme 6MoOreoL,eHO30B

9
) Moyemy BuoreoueHo3 — 3TO OTKPbITaa cucrema?
P |

Ilorox sHepruu B OHoreomeHose. CyllecTBOBaHME KOCHCTEMbBI BO3MOMKHO
JIUIIE B CJIyYae MOCTYILIEHHUA M3 OKPYIKAIOMIeH cpeibl He TOJBKO BellleCTB, HO U
sgepruu. [1ocTOSTHHBIN IPUTOK SHEPIUH COJHEYHBIX JTy4eil — HeobXoguMoe yeio-
BHe CYIIeCTBOBAHUA OMOre€OI€HO30B; B MX IIpeesiaX OCYIIeCTBIAETCA KPYTOBODOT
BemmecTs. BoT mouemy OHOreoneHo3 mpeacTaBideT coboil He3aMKHYTYIO CHCTEMY.

OO6ImHii TOTOK 9HEPruH, XapaKTepH3yIoIHil 53KOCUCTEMY, COCTOUT H3 CBETO-
BOTO U TeIaoBoro manydenusa CONHIIA M TEIJIOBOTO M3IYYEHHS, [10JIYIaeMOro
oT Ouamanexxammux tei. IloTox smeprum B OmoreoneHose OJHOHATIPABIEH — OT
3€JIEHOTO PacTeHHus K KoHcyMeHTaM. [Insa dopMupoBasEuA U (OYHKIMOHUPOBAHHUA
GONBIINHCTBA HA3eMHBIX OMOreOneHO30B OIPOMHOE 3HAYeHUe MMEeIOT BbICIIHE
pacTeHuA, KOTOPHIE IPOAYIUPYIOT OPTaHUYeCKOoe BellleCTBO, Jal0T HauaJo BceM
TpOohUYECKHUM TEIIAM.

3ejeHBIE PACTEHHS UCIIONB3VIOT TUmMb 1—2 % 9HEePruu COMHEYHOI'o H3Iyue-
HHUA, JOCTUTAOIIEro ToBepXHoCcTH 3eMan. Bobias 9acTs 9HEPTHH, TOJIyIeHHOH
arocucremoir or CoJHIIA B 3aIaceHHOH NPOAYyIeHTaMM B OPraHWYECKHX Belre-
CTBaxX, TPATUTCH HA MOJAAED:KaHUE U3HEJeATeNbHOCTH CaMHAX IPOAYIEeHTOB H
paccenBaeTcs B Buje Temsa. 110 Mepe IPOJBHKEeHHA OPraHMYECKHX BeIecTB
(1 3aKIIOYEeHHOH B HUX DHEPIrHH) IO IeNAM NUTAHWSA JHEPrus pacceHBaeTcd:
KOHCYMEHTBI 1-T0 MOpAAKa MOTYT MOJAYYUTh JUAIIE HeOOIBIIYIO JOJIO0 SHEPTHH,
zamaceHHO mpoayieHTamu. [lo 3Toit Xe mMpHUYMHE KOJHYECTBO SHEPIruu, Jo-
CTYIHOM AJIS KOHCYMEHTOB 2-T0O W NOCJHEAYIOMHUX MOPAAKOB, IOCAeI0BaATeIbHO
YMEHBIIAeTCs. ¥ YeHLEIMH YCTAHOBJIEHO, UTO IPH Ilepexofe OT HU3KOr'o YPOBHA
K DoJiee BRICOKOMY YPOBHIO NHIeBo# menu Tepsercsa npumepsHo 90 % asHeprum,
noayderHoii ¢ nume#. M toasko 10 % sHeprum ocraercA NOCTYIHOH JJIA HO-
TpebuTens. UMenHO IO 9TOH NpHUYMHE B NPHUPOAHEIX OHOTEOIeHO3aX HE MOTYT
CyIIleCTBOBATh NJIHMHHBIE [IeIIH MHTAHHA. ¥YCTAHOBJEHHAA 3aKOHOMEDPHOCTBH IO-
Jayuniaa HassaHue «mpaBuyo 10 % ».

IloTepio sHEpPruy B NHUINEBLIX IeNAX HATIATHO MOHO IPEACTABUThL B BHIE
OUpaMHAbL JK0JL0zuieckas nupamuda — rpabdudeckoe H300paKeHHe COOTHO-
[IEeHUA MEeXIy IPOAVIIeHTAMH M KOHCYMEHTaMHM DasJIMYHBIX IOPAIKOB, BBIpA-
JKeHHOe B 3aKJII0UeHHOH B oco0dxX sHeprum (MUpaMu/a SHepruu); B eJUHHUIAX
maccsl (mupamuga 6uomMace); guciie ocodeil (mupaMuga THCE).

CornacHo mpaBWJIy OHpaMHIBLI 6MoMacc, KOJUYEeCTBO PACTHTEILHOIO Be-
mecTBa (Macca IPOAYIIEHTOB), CIAYIKAIIETr0 OCHOBOH IENH NUTAHHA, IPUMEPHO
B 10 pas Goubllle, ueM Macca PACTHTEILHOSIHLIX KHBOTHBIX (KOHCYMEHTOB
1-ro mopsAAKa), a Macca ILUIOTOSAHBIX KHBOTHBIX (KOHCYMEHTOB 2-TO IOPAJKAa)
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npumMepHo B 10 pa3 MeHbIlle, 4eM pacTHTEIbHOSAHBIX. [[pYrEMH CI0OBaMH,
KaMJbIi TocHaeayIOIMIUi IIHUINEeBOH YPOBEeHEL mMeeT Maccy, B 10 pas MeHbIIyIO,
yeM IpeabIayIIuii.

buomornueckuil KPYroBOpPOT BeulecTs. B OTIMuMe OT 9HEPTHH BEINecTBO B
OMoreoneHO3e¢ MOMKET HMCIOJbL30BATHLCH BTOPHYHO. Ilocie CMepTH OpraHu3MOB
XHMHWYeCKHe 3JIeMeHThl UX TeJl BOZBPAIalTCA B OKPYIKAOIIYIO CPely U BHOBL
O LEensAM MHTAHWSA MCIOJb3YIOTCA KHUBBIMH opraHumsMamMu. Taxum ofpasom
B OHOreolleHOBaX NMOAAEPKUBACTCA KPYTOBOPOT XHMUUYECKHX HJIEMEHTOB.

Bronornuecknii KpyroropoT BEIeCTB — 3TO MUKJIHYECKHH IIpolece IpeBpa-
IIEeHUs U MepeMeIe A XUMHIeCKUX BeIl[eCTB ¢ YIACTHEM JKHMBBEIX OPTraHU3MOB.
JBHAYIIHMYA CHJIAMH JJAHHOIO IIPOllecca ABIAITCA IIOTOK 3HEPIHU COJTHEUHbBIX
Jiyueil ¥ NeATeIbHOCTh JKHBBIX OPraHU3MOB. B BO3AYIIHEBIH OYTh KPYrOoBOPOTA
BraogaioTca 98,3 % BemecTs, B Bogublil — 1,7 % . Yepes BO3AyMIHBIH IYTH
OCyIIlecTBIAeTCHA KPYTOBOPOT ra3oo0pasHoro KHUCIOpPoAa, YIJIEKUCJIOro rasa, ra-
3000pasHbBIX BOJOPOJA, 830Ta M APYIUX BENIECTB, Yepe3 BOAHLIA — KPYTrOBOPOT
noHoB Na, Mg, F, S, Cl, K u ap.

Buonormueckuil KpyroBopoT BelllecTB NpeAcTaBiseT coboil COBOKYIHOCTH
ABYX IPOTHBOIOJJIOKHBIX IIPOIECCOB: AKKYMYAAYUY (HAKOILIEHHA) 3JIeMEHTOB
B JKHBBIX OpraHM3Max U MUHEPAJU3AUUU DIEMEeHTOB B IPOIlecce PasjIoKeHHsa
MEDPTBBIX OPraHW3MOB. JHEPI'Us COJHEYHOrO CBETa IOJep:KHBAeT 3TOT IMUKIIH-
YeCKHH Ipolecc ¥ KOMIEHCHPYET IIOTePH SHEPIHH B CHCTEeMe, BOSHUKAIOIITHE B
pe3yiabpTaTe TEIJIOBOIO H3JIYUYEHMS.

I'omeocras Guoreomenosa. COAIaHCHPOBAHHOCTEL NIOTOKA BEIECTB M dHEP-
TUH OIpeJesseT OTHOCUTENBHYIO YCTOHYMBOCTE OMOreoleH03a BO BPeMeHH M
IPOCTPAHCTBE, T. €. ero zomeocmas (0T rped. homoios — monobuslit 1 stasis —
HEIOJBUYKHOCTE).

'omeocTas 6MoOreoneHosa MOAAEDPKHBACTCA YCTOHUMBEIMM CBA3AMHE MEXKIY
€ro KOMIOHEHTaMH (TPOMIIeCKIMH ¥ 3HEPreTHYeCKUMH B3aHUMOOTHOIIIEHUAMH ).
B obecmeuernne romeocrasa BOBIEKAIOTCH He TOJBKO OPraHU3MbI U IPOLYKTHI HX
KHBHEJesATeIbHOCTH, HO ¥ HEOPraHWYeCKHe KOMIIOHeHTEL.

Abuorryeckre (GaKTOPHI BAAAIT HA KUBLIE OPraHU3MEI, B CBOIO OUYepeb, U
OPraHM3Mbl DASJIMYHBIMHU CIIOCOOAMH BJIMAIOT HA KOMIOHEHTHI HEXXUBOH NpH-
poasl. JKusHe eATeTHHOCTE OPraHUBMOB [OCTOSHHO NPUBOIAUT K (PM3NUECKHM
M XMMHUYECKHM U3MEeHeHHAM BellleCTB, IIOCTABJIAA B CPely HOBBIE BEI[eCTBA U
HCTOYHUKH DHEPIHH.

HapymeEHble IPUPOHEIE BKOCHCTEMB! 10 M3BECTHOTO IPEIeIa CIIOCOOHbI K
camoowuweruo. Hampumep, caMoouninenye BOJOEMOB OCYIIECTBIAETCH OJIATO-
Aaps AedCTBHI0 QU3HYECKHX, XUMUYECKHX U OHOJOrHYecKuX (haKTOpOB.

DusnyecKre (PaKTOPBLl CAMOOUHUIIEHHSA COIEHCTBYIOT OCeIaHMIO B3Beceil B
BHJle HEPACTBOPUMBIX OCAJKOB, OTCTAMBAHMIO 3arpAsHeHHEIX BoA. K BajKHBIM
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(usmyeckuM paKTOpaM CAaMOOUYHINEHHUA OTHOCHTCH YJIbTpa(uoIeToBoe H3Iyde-
aue ConHIa, KoTopoe yduBaeT MHOrue 0oJe3HeTBOPHEIe OaKTepHH, HEKOTODEIe
HHU3IIHEe I'pubbl X BUPYCHI.

XuMuueckre (akTOpPhl CAMOOUYHINEHUA IPeACTABIAIOT co00H peaKIIuu OKHC-
JIeHHA OPraHUYeCKUX M HeOPraHWYeCKHX Bell[ecTB-3arpA3HHTeJNel.

B kaugecTBe 6MOJOrMYecKHX (haKTOPOB CAMOOYHUINEHUS BOJOEMOB MOIYT
BBICTYIIATL IJIAHKTOHHEIE W OeHTOCcHEIE (0T rped. benthos — rmy6mua) huanT-
paTopel B MHKpoopraauamsbl. IIpubpexHasa pacTHTEIBHOCThL «II€PEXBATHIBAET»
CTOUYHBIE BOJ(bI, IIOCTYIIAOIINE B BOJOEM C CYIIH, M HAKAIJIMBaeT 3arpA3HAIIIe
BeIeCTBA B CBOMX TKaHAX. B ponu GUILTPATOPOB BBICTYNANOT ILIAHKTOHHBIE
paYKHW — OUKJONH U AadHUHN, 4 TaKKe JBYCTBODYATHEIE MOJIIOCKH, KOTODHIE
NUTAIOTCHA AeTPUTOM. MUKDOOPTaHM3MEL DA3JIaraloT OpraivdyecKue 3arpasHaio-
IMe COeIWHEeHHA N0 NPOCTHIX HEOPraHWYeCKHX BeIecTB.

CaMoOYHIIAomas CnocoOHOCTb 3aBUCUT OT THIA 9KOCHCTeMbl. TYHADHI, Ha-
npHuMep, — HauMeHee YCTOMYUBEIE, XPYIKHE 9KOCHCTEeMBI, TAK KaK B YCIOBHAX
HHU3KHX TeMIepaTyp M HH3KOH HPOAYKTHBHOCTH PACTUTEJbHBIX COOOLIECTB
[poIlecchkl CAMOOYHMIIEHUS NPOXOAAT KpaiiHe MeJJIeHHO.

DOYHKIHOHUPOBAHNE W YCTOHUUBOCTE OHOTe0IeH03a 3aBHCAT OT CIOMKHOCTH
ero BHyTPeHHell OpraHM3aluu: BUJI0BOTO PadHo00pasus (KOJu4YecTsa BUJO0B), OT
xXapakTepa INHINEeBEIX CBA3ei.

Bonpockl U 3apaHusa

—
-

MoyeMy B BMOreoLeHo3ax HEBO3MOXHbI O4EHb ASIMHHbIE Lienu nuTaHns?

Y10 NOHMMAIOT Nog, BMONOrMYecKMM KpYroBOPOTOM BELLECTB B akocucTeme?

B 4em nposiBnseTcs roMeocTtas skocucTemsl (6uoreoleHosa)?

B ueM nposBAseTcA CnocoBHOCTL BUOreoLEeH030B K CaMoBOCCTaHoBNeHu0? Mprseaure
nNpVYMepsbl CAMOBOCCTAHOBNEHWA Kakoro-nnbo GuoreoueHosa.

JokaxuTe, 410 BMOreoueHo3 — OTKpbITan cucTema.

o &QM

§ 32. PazButne OMoreoLeHo30B

2 Mouemy cooBLECTBA PACTEHWUIA M XWBOTHbLIX B BMOreoueHosax HenpepbiBHO
) M3MEHAKTCA?
2 Kakve npuYunHbl MOMyT BLI3bIBATE U3MEHEHVE BuoreoLeHosa B LEeom?

JMunamusm OuoreoieHo30B. OTHO 13 OCHOBHBIX CBOMCTB SKOCHCTEM — pas-
puTue. CooBIIecTBa JKHUBEIX OPTAaHM3MOB MMOCTOAHHO U3MeHsOTCA. OTHN U3 HUX
YMHpAIOT, APYrue NPUXOAAT UM HA CMeHY. JHeprus NPOXOAHT Yepesd OHoreo-
[[eHO3 HeIPepHLIBHEIM NMOTOKOM. BMecte ¢ TeM BHemrHuii BuJ M cocTas Guoreo-
eHO30B MOYKeT He M3MEeHAThCHA B TedeHHe AJUTeNbHOro BpemeHu. OpHaAKO
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OpH JIeCHOM IIOXKape, MoXKape B CTeNH WM VHUYTOMKEeHHM KOPaJJIoBOTO puda
yparaHoM yCTOHYHEBOE co00IIecTBO OPraHM3MOB Pas3pyIIaeTcd M OYeHb Mej-
JIeHHO BOCCTaHaBJIHWBaeTcsa. BHauale HAa MecTe PA3pyIIEHHLIX OHOreOleHO30B
IOCeJIAIOTCA BHBI-IIHOHEDEI, T. €. BUbI, KOTOPhIE TePBBIMHU IIPUCIIOCOOUINCE K
HapymeHHOMY MecTooburanuio. Hanmpumep, MaTs-n-Mauexa, POMAIIKA JeKap-
CTBeHHas IIePBBIMU CEJIATCA HA TOPOJCKHX IYCTHIPAX, IPAKTHYECKH JIHIITeHHLIX
IOYBEHHOT'O IOKPOBA; JUIMAWHUKH ITOCEJIAITCA Ha roiblx KaMaax. ITocrenenso
BHALI-IHOHEPHI 3aMeIaloTca ApyruMu BugaMu. Takum o6pasom, B GmoreoneHose
B XO/le ero pasBUTHUA HAKAIJIMBAETCA MACCA KUBOTO BEI[ECTBA M YCIOKHAETCH
CTPYKTYpAa.

OpHOBpeMeHHO ¢ 9THM GHOreOmeHO3aM IPHCYIa ONpegeleHHAas yCToii-
YHBOCTE BO BPeMEHH — TI'OMeOCTa3, 4YTO ABJSETCS Pes3yJbTATOM IJIHTeIbHOM
azantanuu OMOTHYECKHX KOMIIOHEHTOB JAPYT K APYry M KOMIIOHeHTaMm abmo-
TUYIECKOH cpelbl.

Cykueccusa. ITociegoBaTensHYI0 CMEHY COODIECTB, IPEeMCTBEHHO M IIO-
cIeJOoBaTeJbHO BOSHHMKAIOIIWX HA OJHON M TOH Ke TePPHTOPHH, HA3LIBAIOT
cyKyeccueil (OT JaT. SUCCESSI0 — MIPeeMCTBEHHOCTH, HACIEJOBAHHE).

Cykneccus MOXeT IPOXOAUTE 0/ BIUSHUEM BHEIIHUX NPUYHH: Teodusnde-
CKHX ()aKTOpOB, HABOJHEHUI, yparaHos, IOXXapoB U T. A. [IpUYHHON cyKIeccHii
MOTyT OBITH M IPOTHBOPEYHs, BOZHUKAIOIAE BHYTPH CAMOT0 CO0DIIEecTBa: pesroe
yBeJIM4eHHe 9HCIeHHOCTH OJHOTO BHAA, IOABIEHWE HOBBIX afalTalmuil u Jp.

CmeHy GHOTEOIIEHO30B MOT'YT BLI3BATH AHTPONOTeHHEIE (DAKTOPEI: 3ace/eHue
TYHKOr0 AJiA AJaHHOTO OMOreoneHO3a BHA4, ONYCTHIHMBAHWE, 3aCOJeHHe MM 3a-
OonaumBaHNe TEPPATOPHE H AP.

Ecim skocucremMa pasBHBaeTcs Ha MeCTaxX, MPeKJe He 3aceleHHBIX (HaIpH-
Mep, Ha HOBbIX NeCYaHBIX JIOHAX, 3ACTHEIBIIMX IOTOKAX JIaBbl, mOpojax, obHa-
JKHUBIIUXCH B Pe3yJIbTATE OTCTYIJIEHHUA JeIHUKORB), TO OTMEUYAETCHA NEPEULHAA
cykryeccus. Il ppMepoM NEPBHYHOM CYKIIECCHM MOXKeT CIYIKHTH 3acejleHHe OCT-
posa Kpakaray (MIanosesus) mociie By IKAHHYECKOT'O U3BEPIKEHUA, TOKPHIBIIIETO
4HacTh OCTPOBa CJIoeM memyia ToamuHOH g0 60 M. Yepez rop mocie maBepixe-
HHUS ByJKaHa TaM 0DMTAJ0 HECKOJBKO BH/0B TPABAHHMCTEIX PACTEHHH H BCETO
JIMIIb ONWH BHJ NayKoB. Yepes 25 mer — ymme 202 BHAA JKHBOTHBHIX, 4 4epes
36 nmer — 621 Buj, wepes 51 roj yiKe B HACTOANIEM MOJIOJOM Jecy OOHTAIIO
880 BUIOB HBOTHBIX.

Bmopuunasa cykuyeccus HadWHAETCHS NPH HOBPEMJeHHH COODIIECTBA WA
HU3MEeHeHHH YCJOBHH cpejbl. IIpuMepoM BTOPHYHOM CYKIIECCHM SBIAETCS
BOCCTAHOBJICHHE Jleca IIoCIe IMoKapa WM BRIDYOKH, KOI'Za Ha MecTe ObLIBIIEro
€IbHUKaA YCJIOBUA HACTOJBKO CHJIBHO H3MEHWIHCh, 9YTO €J1b HE MOYKEeT CHOBA
3aCeJHTh JAHHYIO TeppuTopHio. IlepBble 1Ba roja Ha MecTe BEIDYOKH M rapax
OyiiHO pasBHMBAIOTCA TPaBAHHCTHIE DACTEHHWA: KHUMpell, BeWHHK u Ap. 3arem
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MOABISAIOTCA MHOTOUNCIEHHEIE BCXOBI Oepeskl, OCHHEI, & HHOTAA COCHBI, CEMeHa
KOTODBIX JIETKO pasHocATca BeTpoM. IlocTenenro o6pasyeTcs MeJKOJHCTBeHHBIH
WJIH COCHOBBIX Jiec. TOJBKO TOrga BOSHHKAKT VCJIOBHUA, OJaronpHATHBIE AJIA
BO300OHOBJIEHHUs pPOCTA eJii. TeHeBRbIHOCJIUBEIE BCXO/bI €] YCIEITHO KOHKYDH-
PYIOT ¢ IOAPOCTOM CBETONHOUBEIX Oepes W APYTrHX JHUCTBEHHBIX mopox. Korza
eJb JOCTHUTraeT BePXHEro Apyca, OHa ITOJHOCTHIO BEITECHAET JINCTBEHHEIE JIepeBhbi,
IIOCKOJIBKY MM He XBATAET CBEeTA.

3aK0HOMEPHOCTH Pa3BUTHA OGmoreoueHo3oB. CMeHa coo6IIeCTB B XOJe CYK-
IMeCCUH IIOJUHHAETCS OIIPeAeIeHHEIM 3AKOHOMEPHOCTAM, a IIOTOMY B HEKOTOPOH
cTemeHHU Opeackasyema (puc. 45). Ha paHHAX cTaguaX CYKIecCHH OMOTeomneHo3
HEYCTOHYHB, TAK Kak B coofliecTBa BXOJHUT HeOOJBIIOE KOIWYECTBO BHUIOB H
MeKIIONYJIANMOHHLIEe B3auMojelicTBudA ciadeie. B 6uoreoneHose npeobianaioT
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Puc. 45. Cyxkneccus Talrm nocjie onycTONIUTEILHOIO ToMKapa
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nacTOUITHEIE ey IHTAHAA, HIeT HAKOILIeHHe JeTPUTAa, IPOUCXOIUT (hopMUpo-
BaHMe no4BEl. IIpoAylpoBaHKe OPraEMYecKOr0 BeIecTBa B MOJIOABIX OHOTreo-
neHo3ax npeobJsazaer Hang ero yruausaiueii. [lo Mmepe pasBuTus 6MOTreoleHo3a
BUABI-TIHOHEDE] BRITECHAIOTCA G0Jiee KOHKYDPEHTOCIIOCOOHBIMH BHIAMU.
3penble OHOreOIEHOBHI XaPAKTEPHU3YIOTCA BBICOKHMM BHIOBEIM pasHooOpa-
3UeM, KOTOpOe OIMpeJeNdeT YCIOKHEHHE CBA3EH BHYTPH 9KOCHCTEMBI, PasBH-
THEM [eTPUTHBIX Ilelled NUTaHWsA. B Takux OWOTeoleHO03aX MPOAYyIUPOBaHUE
OPraHWYeCcKOI'0 BellleCTBA YPABHOBEIIMBAETCH er'0 PasjoKeHHeM.

Ilpoiina pasmuuHBIE CTAAWK PABBHUTHS, 9KOCHCTEMA BCTyIaeT B 3aBeplia-
IONIYI0, OTHOCHTEIbHO YCTOMYMBYIO CTAAMI0 — Kaumakc (or rped. klimax —
JeCTHHIIA), 00pasys cTabMJIbHOE COODIIEeCTBO, KOTOPOE MOXKET COXPaHATHCHA
HeonpegeJgesHo noiaro. HexoTopble 6HMOreomeHoO3bl CcpejHell IOoJIoCH Hamrei
CTpaHBl CYMIECTBYIOT, CYAS II0 BO3PACTY MCKOIIAeMOM NELIBIEI PACTEHUH, Je-
CATKHY ThICSY jeT. THIUYHbIEe TYHAPOBbEIE OMOTe0eH03bl, OMOreoIeH03kbl TAUTH,
KOBBLILHO-3JIAKOBbIE CTENIM — KJIMMAKCHBIE co00miecTBa. BeIBeCcTH MX M3 CTa-
OUIFHOTO COCTOSHHA MOKET JHIIb M3MEeHeHHe KJIuMara Jubdo Kaxue-TO aHTpO-
HmoreHHBIe (DAKTODHI, HANIPUMED MCTpPeOJIeHHe ONpe/eeHHBIX BUJOB DACTEHUH,
SKMBOTHBIX HJIM BCEJIEHHE HOBBIX BHIOB.

Bonpockl n 3apaHnsa

1. Kakme mexaHuambl Nexart B OcHoBe avHamMuku nioboro GuoreoueHosa?

2. Y10 Takoe cykueccusa? KakoBbl BO3SMOXHbIE NMPUHUHbBI CYKUECCHIA?

3. Kak mMoryT pasnuyatbca cykueccuu no ckopocti? MNpueeouTe npyMepsl.

4. [lpueeguTe NpPUMEpPbl CYKLLECCUIA, NPUHMHAMKN KOTOPLIX CTana AeATe/IbHOCTb YesioBeka.
5. KakoBbl 0COBEHHOCTVM BUOreoLEeHO30B Ha PAHHUX CTaaUaX CyKLeccumn?

§ 33. AHTPONOreHHble 3KOCUCTEMbI

5
)2 Kak oesaTenbHOCTb Yenoseka BAUAET Ha NpUpoaHbie 9KOCUCTEMBI?

YenoBeuecTBO B IPOIECCE CBOETN0 MCTOPUYECKOI'0 PA3BUTHA BJIMAET HA IIPU-
POAHEIE OHMOTEOIEeHO3EI, CO3JABAS QAHMPONOZEHHbIE DKOCHCTEMBl DasIM4HOTO
THUIA: arpo0HOIEeHO03kI, YPOOIIeHO3EI H IP.

Arpoouonenos (arpouenos). AzpoluoyeHos3, HIHA azpoyeHos (0T rped.
agros — I10Jie), — HEYCTOHMUYMBAfA DKOCHCTEMA, CO3JaHHAA H HOLIepIKHBa-
eMas YeJIOBEKOM C IIeJbi0 IPOW3BOACTBA CEIbCKOXO03AMCTBEHHON IPOAYKIIMH.
IIpumepsl arpobHUOmMeHO30B — IOJA, KYJALTHBHPYEMBIE JIyTa, Oropojabl, calbl,
BHHOTPAZHUKH U ApP. (puc. 46).



PA3LEN |. YPOBHWU OPTAHU3ALWW XXUBbIX CUCTEM

Puc. 46. ArpoueHossl: mossA, TacTOMIA, OTOPOILI
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ATpOIeHO3BI — 3TO ABTOTPO(HBEIE 3KOCHCTEMBI, HCIOJb3YIOMINe IHEPriuio
Conuna. YenoBeK BHOCHT B arpolieHO3EI JOINOJHUTENIbHYI0 S9HEPTHI0 (B pesynb-
TaTe 00paboTKM MOYBBI, MCIOJIL30BAHUA ynobperuii, moJIMBa M T. I.), AOJA
KoTopoil He npeBbimaeT 1% OT HEPTHH COMHEYHOT0 U3IYIeHUT, ycBaMBaeMoOM
pacTeHHAMH arpobHOIeH03a.

Ilo cpaBHEHWIO C €CTECTBEeHHBIMH 0OHOreoIeHO3aMH B arponeHo03ax DesKo
CHMIKeHO pasHooOpasue BHAOB, a Te BH/JbI, KOTODhIe KYJBTHUBHPYIOTCA He-
JI0BeKOM, obiamamT cnab0o BhHIpDAKEeHHBIMH MeXaHH3MaMH CaMOPEeryJIaAnuy 1
noazep:KuBaloTCA Grarofaps MCKyccTBeHHOMY oTOopy. Ilomynanmm KymbTyp-
HBIX DacTeHUil «HM3HeKeHBI» YXOJ0M B Te4eHHe MHOTHX noxkoneruii. Hepeako
OHH YTPAYMBAIOT CBOMCTBA, ofecrmeumBaiOllie MX BBIHOCIHBOCTE, MOCKOIBKY
CeNeKIMI0 3THX PACTeHWil IPOBOAAT HA IIOBBIIEHUE YPOKAWHOCTH B yinepb
IPYyTUM 0cOOEHHOCTAM.

B arpomeHo3ax 3aMeTHO CHIJKEH BO3BPAT B IOYBY MHHEDAJIBHBIX M Opra-
HIYeCKUX BeIIecTB, YTO oObACHAETCH BHIHOCOM BelllecTB IIPH yOOpKe yposkasd,
a I0TOMY B HUX HAPYIIAIOTCA IPHPOAHBIE KPYrOBOPOTHI BEIECTB, PE3KO YKO-
pauMBarOTCA IeNH IUTAHUA.

B HacrosAmee BpeMs arpobmoneHossl saHmMaT Gosee 30 % 3eMeJIbHBIX
pecypcos Mupa. Pacnamka W OCBOeHHE HOBHIX 3eMejlb IPHBOAAT HE TOJBKO K
Pe3KOMY CHHIKEHMIO YMCJa OGMTAIMUX BHAO0B, HO M K CYIIECTBEHHOMY yBeJH-
YEeHHIO KOJIHMIecTBa 0cobeil Ky IbTyPHBIX pacTeHuil Ha 1 M? maX0THOro rOpMU30HTA.

ViopomeHsHas MaJOBHAOBad DKOCHCTEMAa, MOJJepiHBaeMas 4eI0BEKOM,
KaKoil sBIfeTcA arpoGHOIEHO3, YTPAYMBAET €CTECTBEHHYI) YCTOHYHBOCTH IO
OTHOIIEHHUIO K MEHSION[MMCHA YCAOBHUAM CPeJbl. A 3TO 3acTaBisfeT YeJlOBeKa
BKJIAJBIBATE BCe OOJBINEe CHJ JJIA 3aIIUTHI II0CEBOB: OH BHOCHT ymobpeHnd,
BO3le/IbLIBAET MAXOTHEIH CJI0M, OopeTcsa ¢ COPHAKAMH U BPEAUTEIAMU pacTeHUH.
NansHeAmui PoCT IJIOIIafeH, 3aHATHIX ATPOIEHO3aMH, MOYKET IPHUBECTH K
CYIIeCTBEHHOMY HAPYILIEHHIO yCTOWYMBOCTH GHOCHEPEL B IIEJIOM.

Ilns CHMYKEeHHS HEeTaTHBHBIX MOCJIEACTBHH MOHOKYJIBTYPHOTO CEJIBCKOTO
X03AHCTBA HEOOXOMUMO IPUMEHATH HPHPOZOOXPAHHEIE METOABI arpOTEXHUKH,
maasmue npreMsl 06paboTku 3eman (HanpuMep, 6e30TBaIbHAA BCIIAINKAa), OCy-
MeCTBIAATH CeBOOOOPOT KYJIBTYPHBIX PACTEHHH, MCIONB30BATH OMOJIOrHIeCKHe
cnocobsl 6opBOBI ¢ BPeJUTENsIMH PACTeHHH, COBEPIIEHCTBOBATL TEXHOJOTHH M
crnoco0sl BHeCeHHA yAoOpeHH# | T. 1.

¥Ypb6ouenos. Ypbouerossl (ot gaT. urban — ropoackoi) — Hanbojiee U3MeHeH-
HbIE UeJOBEKOM AKOCHCTEMBI. I'0poji — MCKYCCTBEHHO CO3/IaHHAsA HEYCTOHUnBas
aHTpOIOreHHas aKocucreMa (puc. 47). OH COCTOUT U3 APXHTEKTYPHO-CTPOHTEIb"
HBEIX O6BeKTOB (IPOMBIILIEHHBIX H KHUJIBIX 3JaHHH, PA3JINYHBIX KOMMYHHKa-
nuil B T. J.), MCKYCCTBEeHHBIX JaHAMA(MTOB ¥ Pe3KO HAPYIIEeHHBIX IPUPOAHBIX
sKocucTeM (IIapKoOB, Ca/loB).
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Puc. 47. Topox — HCKYyCCTBEHHO CO3JAHHAA 2KOCHCTEMA

I'naBras ocobeHHOCTH YPOOIEHO30B 3aKII0YAETCS B TOM, YTO TOTOKH BeIleCTB
W 9HEePIHH B HUX PEryIHDPYIOTCA JeATeIbHOCTBIO dYeiaoBeKa. I[oJd COMHeIHOH
9HEPIHH, HOTPeGIAeMON rOPOACKMMY PACTEHUSIMH HJIH MHOTAA (DHKCHPYEMOit
ConHeYHBIMM DaTapesMu, OUeHb He3HAUHUTeAbHA. [ JIaBHBIE HCTOUHMKM TeILIOBOIL

U DJIeKTPHIECKON 9HEepPTuu, moTped seMoil B ropose, — 9T0 ras, He(Th, YTOJIb,
aTOMHasd DHeprud.
OcHoBHOe HasHaueHHe DACTeHMH B IOPOACKHX YKOCHCTEMAX — oborarme-

HHE aTMOC(HepPHOI0 BO3AYyXa KHCJIOPOJOM, €0 OYMINeHWEe OT IhLIA ¥ H3BHITKA
YTJIEKHCJIOTO ra3a, BhIAEJAIONIErocs IPU CKUTaHHU TOIUIMBA, NOHMKEHUe II1y-
MOBOTO 3arpA3HeHusA H Ap. PacTeHus B ropose mmeoT 60IBIIOE 3CTETHYECKOE
3HAUYEeHUE.

l'opojackue KMBOTHEIE IPE/JCTABIEHEI He TOIBKO OGBIYHBIMH B €CTECTBEHHBIX
OuoreomeHo3ax BHIAMH IITHUL, HACEKOMBIX W IPYTHX IO3BOHOYHBIX ¥ OECIIO3BO-
HOYHBIX, HO M 0CO00# IpYyNIIOil }KUBOTHEIX, HA3BIBAEMBIX CNYMHUKAMU 4eN06€KA.
B ary rpynmy BXonsaT HeKOTOpEIE BU/LI ITHI (BOPOGBH, TOaYOH, BODOHEI), I'PhI-
8YHBI (KPBICHl M MBIIIIN), HACEKOMBIE (KJIOMEI, TAPAKAHEI, MYXH).
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YKuTenm ropoja coiep;Kar AOMAIIHHX KHBOTHBIX, ¥KH3HB KOTODBIX IOJHO-
CTBIO B3aBHCHT OT uejoBexa. IIpoGieMa Oe3OMHBIX KOIIEK M co0axk M KecTo-
KOT0 K HAM OTHOIIEHHS B YCJIOBHAX ropoja MMeeT cepbe3Hble S3KOJIOTHYeCKHe
M MOpaJIbHO-HPABCTBEHHBIE aCIEKTHI.

Opxma u3 ocobeHHOCTel ropoga — noTpebireHre GOIBIIOTO KOJIMIECTBa BOABI.
Hemonb3oBanHad BOJAA B BH/e IPOMBIILIEHHBIX U OBITOBBIX CTOKOB BO3BPAIlaeTCsA
B IPUPOJY B 3arpA3HEeHHOM COCTOAHHMM. B Hel cofep:KaTcA TAMeJble METAJLIEL,
OCTATKH He(TemnpoAyKTOB, AM0BHUThLIe OPraHUYeCKHe BeIecTsa (beronnl, GeH3TIN-
PeH u Ip.). B cTOuHBIX Boax, KPOMe TOTO, MOTYT COePKaTLCA DONe3HeTBOPHBIE
MHUKDPOOPraHU3MBEI, [109TOMY TpeOyeTcsa cephbesHad OYMCTKA BOJEL.

B aTMocdepHOM BO3AyXe FOPOACKOI cpefbl HAKAIIMBAIOTCH ANOBUTHIE Ta3bl,
[IBLIb, MCTOYHHKAME KOTOPBIX ABJISIOTCA IPOMBIIIIEHHbBIE IPeIPUATHA U pa3-
HBIe BHALI TPAHCIOPTA, 0cOOEHHO aBTOTPAHCIIOPT.

Bcee nazBanable (haKTODPHI CTAHOBATCH NPHYHHAMHK POCTa YHCIA 3aboJieBaHHTIT
ropoJICKOTO HaceleHHd.

K MepaM ONTHMH3AIMK MOPOACKOH Cpelbl CleAyeT OTHEeCTH: yBeJIHdeHue
IJIOIAA¥ 3eJIeHBIX HACAX/eHWii, COBEPIIeHCTBOBAHME CIIOCOOOB YTHIM3ALMK
IOPOACKUX OTXOMOB, PEryJIHpOBaHME IIOTOKOB aBTOTPAHCIOPTA, dKOJOIM4eCKH
nesecoobpasHy0 3aCTPONKY TEPPUTOPHM, Iepexoj] Ha DKOJOIMYeCKH YHCThHIe
HCTOUHWKH SHEPruu (reorepMaibHas M COJHeUHAS JHEPrusd, dHEPrus BeTDa,
NPHIMBOB U OTJIHBOB) U T. J.

Bo mHOrux ropogax Poccun B paMKax MOJOJEKHBIX 9KOJOTHYECKHX ITPOeK-
TOB IPOBOAMTCA paGoTa 1Mo OXpaHe U ONTHMUBAIME I'OPOJCKOM cpeasl («Byker u3
Kpacsoit kaurn» (Mocksa), «IIpospaunsie Bojsl HeBEI» (Cankt-Ilerepbypr)). B
COOTBETCTBHH ¢ HEKOTOPBIMHE SKOJOTHYECKUMH IIPOTPAMMAMM JeTell X B3POCJIBIX
06y4al0T TPaBUJIbLHO BEIOHPATEH IIOPO/EI lePeBbeB 1 BHICAYKUBATEL HX B YCIOBHAX
ropoga. Tak, B cooTBercTBuM ¢ mporpammoii «Trees — people» («[lepeBba —
monn») 3a nocaenane 20 mer 6u110 BhIcaXeHo Gonee 200 MuH HepeBbeB (CIIIA,
mrar Kanudopuusa).

Bonpock! 1 3apaHua

Kakue aKoCUCTEMbI Ha3bIBAKT aHTPOMOreHHbIMK?

Moyemy arpobuoLEeHO3bl — HEeYCTONYMBLIE 3KOCUCTEMEI? Kakue OTAMHNTENbHLIE HEpThl
XapakTepusyloT arpobuoLeHO3bI?

HasoewTe u 060CHYITE MepbI, CNOCOBCTBYIOLLME YMEHBLUEHWIO HEraTUBHbIX NOCNEACTBUIA
pocTa niowagen, 3aHaTelx arpobuoueHosamu.

Mouemy ypBoLeHo3sl — Hanbonee M3MEHEHHbIE 3KOCUCTEMBI?

Moyemy B ypOOLIEHO3aX HEBO3MOXHO PABHOBECKE MNOTOKOB BELLECTBA U aHeprum?

ok w N~
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§ 34. OxpaHa 6MOreoLLEeHO30B KaK NyTh COXPaHEHUs!

6uopasHoobGpasus

AnbNWAcKWiA nyr

Puc. 48. BuoreoneHnossl, HYXIa0IHECH
B OXpaHe

5
) Kakue npuynHbl onpenensior Heo6xoaMMoCcTb oxpaHbl BUoreoLeHo308?

Oxpana OGuoreomenozos. Co-
BpeMeHHAas IUBWIN3AllMA IO CBOEH
CYIIHOCTH HOTPe0HUTeNbCKAaA: JTIOIH
KCIIOJIL3YIOT IPHUPOAHEIE DECYPChI €
MaKCHAMaJIbHON HArpy3Koli, He 3abo-
TACH O INOCJEICTBHAX. B Hacrosmee
BpeMs IOJJep:KaHue GHOreoleH030B
B 3/I0POBOM COCTOSHHH M BOCCTAHOB-
JIeHMe HapyIIeHHBIX coobimecTs —
Ba)XHad 3ajladya [0 COXPAHEHUIO H
yBen4eHn0 OuopasHoobpasusa (puc.
48). Hapany ¢ mpakTHYeCKHUMH
IIPUPOJOOXPAHHEIMH MEPOIDHATHA-
MH 15 9TOr0 TPeOyIoTes AeTajlbHbIe
9KOJIOTHYeCcKHe M OmoJiorTHYecKHe
HCCJIeOBAHHUA.

B xommrexc Mep mo BoccTaHOBIE-
HHIO OHOreoLleHO30B BXOIUT IOJHep-
JaHHe B eCTEeCTBEHHOM COCTOAHHH
60710T, CTPAJAIOIIHX OT HEIPOAYMaH-
HOH MeIHOpalyy, OCYIIeHUs, 3arpsas-
HeHHUA ¥ HePAIMOHAJbHOIO HMCIOJIb-
30BaHUA X PECYDCOB.

BepxoBrie charsoseie Gosora
0bslagal0T OTPOMHBIMH 3alacaMH
AroJ W IOTOMY IPeACTABIAIOT coboii
NpeKpacHble KOPMOBEIE VUACTKH I
Ceporo JKypaBJigd M MHOTHX BHUJOB
IepejeTHBIX ITHIIL.

Ipyraa BakHas 3aJa4a MHOITX
peruoHOB Poccum — 3TO BOCCTAHOB-
JleHHe U YXOJ 38 CTAPOBO3PACTHBIMHT
necaMu. BonpekH cBoeMy Ha3BaHHUIO
9TH Jleca He HCUepHaJl CBOUX pe-
CYPCOB: OHH IIOJIHBI ¥KH3HHU, HOraTsl
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BHAMH MJIEKONUTAIOIINX, IITHI M HACEKOMBIX, IOJJEPKHBAIOT BHICOKHH
ypoBeHb nmpopyktuBHOCTH. Crapeiimue B EBpome ceBepoTaeXHble jeca IIpo-
M3pacTaiT, B YACTHOCTH, Ha TeppuTopuu KoOJIBCKOro mosyocTpoBa.

IleHHOCTH CEBEPOTAEKHBIX JIECOB 3HAUYMUTENBHO IPEBOCXOAUT CTOUMOCTD A0~
OLIBaeMbIX 3IeCch IOJIE3HbLIX MCKOMAEMBIX H BIIOJHE 3aCIYKUBAET OPraHu3aIuHl
Ha 9THX TePPUTODHAX HAIIMOHANLHBEIX TAPKOB M 3aKA3HHUKOB.

Ocoboe 3HAUEHHE MMeeT COXpAHEeHHEe TAKWX GHOTONOB, KOTODHIE CJIYXKAT
MecTOM OGMTAHMS MHOI'MX XapaKTepHBIX JJidA JaHHOH MeCTHOCTH BHJOB KUBBIX
OpraEM3MOB.

MaccoBoe HapyIIeHHe U JajKe YHHUYTOXKeHUe IPHPOAHBIX 9KOCHCTEM IIPHBO-
auT K obegHeHNI0 6MOpasHo06pas3usa — HEOOXOAHUMOTO YCJIOBHUA YCTONYMBOCTA
JKU3HHA Ha 3eMIe.

daxTruecKn mpobaemMa coxpaHeHUA GHOpasHooOpaszua mpuobpena riobaib-
HOE 3HAUEHHEe — C HAYYHLIMHU ACIEKTAMH TeCHO IepeIlIeTalTcs SKOHOMHYEeCKHe
W IOJUTHYECKHE.

[Tocre mognucanusa B 1992 r. mpormmu rocygapcrsamu Korsernuu o 6mo-
JormueckoM pasHoobpasun Ha Kondepernmum OOH mo oxpyskawimei cpene u
passuruio B Puo-ge-Haneiipo (Bpasunusa) sra npobiema npuobpesia IMUPOKOE
MeskIyHApoAHOoe 3ByuaHme. C Tex mop KOHIeNnuio 6nopasHoobpasms B CBOMX
[easX MCIOJB3YIOT IPABHTEILCTBA PASHEIX CTPaH, TOCy/AapcTBeHHEIe H ofe-
CTBEHHBIE OpraHu3anuu. Bea CChUIOK Ha HEOOXOJUMOCTb cOXpaHeHMs Ouopas-
HOoOOpasusa He OCTAeTCA HH OfHA KDynHAd INOIHTHYECKAd W IKOHOMHUIeCKAd
aKIus.

KoHTpPOAb COCTOAHUA MPHPOAHOM cpeiasl. TOMBEKO 0HOJOrHUYECKOE PABHO-
o6pasWe — yCJOBHEe Pa3sBUTHA M YCTOHYHBOCTH KHMBOU Ipupoasl. UTo0BI
3aMeIJNTh CKOPOCTh COKpalNeHus GmopasHoobpasmdA, HeobOXoauMa CBOE-
BpeMeHHAas W Hale)XHad HaydHad mHOOpMaIHUd O TeX Ipoleccax, KOTOphIe
NPOMCXOAAT B mpupoze. lif 3TOro IPOBOAAT CHCTeMHBIe HAOMIOJeHHA U
KOHTPOJIb COCTOSHUSA PUPOAHOM cpefbl — MOHUmopuHz (ot naT. monitor —
mpeaynpesxKieHue).

BUOMOHHUTOPHHT BBINOJHAET TOJBKO HMHMDOPMAIMOHHYI (YHKIHIO, OH He
BKJIIOUAET YIPABIEHHUA KAUeCTBOM OKDYKAIOIIel cpelsl.

B mensx coxpaHeHHA PeIKHUX W HAXONAIIWXCS IOJ YIPO30H MCUe3HOBEHHA
BUIOB PACTeHUH M XHUBOTHBIX H3JalOTCA MeXAyHapoanble KpacHble KHATH
(Kpacuas xuura MesxayHEapogHoro coiosa oxpassl mpupoasi (MCOII)), Kpac-
Had kHHra Poccuiickoin @enepanun, a Tak:ke HAMOHAJbHEIE M DETHOHAJIBHEBIE
Kpacuble kEuru. KpacHble KHUTH COAEPIKAT KPaTKHe CBeJeHUA O OHOJIOTHH U
pacIpocTPAHEHHH HCUE3A0IIUX M PeIKUX BUJOB PACTEHHH W KHBOTHBIX.

BajkHYIO POJE B COXpaHEHMH OHOJOTHYECKHMX BHUJOB M OHOpasHOOOpasusa
B I[eJIOM UTPAIOT ClenUabHbIe OXpaHAeMble TEPPUTOPHH.
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Oxpansemsie npuponnsie TeppuTopiu. COXPaHEHHE OTHENTbHBIX BHOB KH-
BBIX OPTaHM3MOB OfecleunBaeTca IPHHATHEM CIENHAILHEIX Mep. Tak, o6pasis:
WA CéMeHa PeJKMX M HCYE3alONIUX BUJOB JKUBBIX OPraHHU3MOB XPAHATCH B
OHOJIOTHYECKHUX My3esAX M GaHKAX CeMAH, a GOTAHMYECKHe CAAbl U 300TIapKH
HHOTJIA CIYKAT UX TNOCIE[HUM NPUCTAHUIIEM.

B sajauu 6oTaHNYeCKUX Ca/I0B M 300IIaPKOB HAPALY € TOKA30M pasHoobpasus
JKHBOTO MHDa BXOAHUT COXPAaHEHHE ero 2eH0poHda, T. €. COBOKYNHOCTH Te€HOB
BCEX BHJIOB XHMBBIX OPraHMU3MOB.

Haubonee addexrurHoil dopmMoii coxpaHeHUs 6ropaszHo0Opasus CIayxaT
0co60 oxpansemvie npupodibie MeppumMopun. DTO IPHPOLHBIE KOMILIEKCH H
00BeKThI, HMewIIHe 0c060e NPUPOJOOXPAHHOE, HAYYHOE, KYJIBTYPHOE, 3CTe-
TAYE€CKOEe 3Ha4Y€HHEe, IIOJHOCTBI0 UM YACTHUYHO HU3BATHIE U3 XO3ANCTBEHHOTO
HCIO0Jb30BaHUSA C YCTAHOBJIEHHEM pPeXUMa 0cob0i oXpaHBI.

Ocoby10 poss B coxpaHeHHH GHOPa3HOOOPA3HA M BOCCTAHOBJICHUM YMCIIEH-
HOCTH NONYJIALUNA MIPaloT 3anoéednuku. IIpupoaHsle 3aN0BeIHUKHE — 0C060
OXpaHsAeMble TePPUTOPUH, UCKJINYEHHBbIE M3 000 X03AHCTBeHHOH meATeb-
HOCTH Pajy COXPaHEHHA B HETPOHYTOM BHJ€ HPHUPOAHBIX KOMILIEKCOB, OXPaHbI
"KHBOTHOTO ¥ PACTUTEJBHOTO MHPA, a TaKKe HAOIIONeHIA U MU3yUeHHs IPUpPOJ-
HBIX IIPOIIECCOB.

Ha npuponsble 3amoBeIHUKM BO3JIOMKEHBI BajKHEIE 3aaUH: OXpaHa NpH-
POAHBEIX TEPPUTOPUHU B IeNAX COXpPaHEeHUs GUOpasHOOGpasus, nojaneps;Kanue
B €CTECTBEHHOM COCTOAHHUH OXPaHAEMBIX NPHPOAHBIX KOMILIEKCOB, IPOBeIe-
HH€ HayYHBIX HCC/IeZIOBAHUIi, OCYIIEeCTBIeHHE SKOJOIMYECKOr0 MOHHTODPHHTA,
oponaraHjia OCHOB 3aMOBEJHOI0 Jejia, OXPAaHbl NPHPOALI M PAIMOHAILHOIO
IPUPOOTOJIB30BAHUA.

Ilepsrie 3amoBenuukn B Poccuu BosHMK M B 1916 1. — Baprysusckuii u
Kexposas ITajs; B 1919 r. 6b11 opranusoBas AcTpaxaHCKmit 3a00BeJHUK, BCJIEL
3a HUM noasuica Wiabmenckuii sanosegauk (1920). Biarogaps neareasHoCTH
3alI0BEJHUKOB COXPAHEHb! MHOI'HE IleHHbIe BUJbI YKUBOTHBIX: 3y0p, KalaH, BEI-
XyXO0Ib, YCCYPHHCKHHN TUTD, 606p u Ap.

B samoBesHHKax COXpaHATCH KeApoBhie Jeca CHOUDH U Hanpraero Bocro-
ka, Gykosbie seca KaBkasa, lleHHBIE JIeKaPCTBEHHBIE U TeXHHYECKUE DACTEHUA:
YKeHbIIeHb, apajus, THCC, DapXaTHOE JepeBo W Ip.

Opnako HamTyummii MyTh coOXpaHeHHs 6MOpasHOOGpasusa — cosganue 6uo-
C@epHbLX 3aTI0OBEIHHKOB. 9TO CTPOrO OXpaHAeMble TEPPUTODHH C 3TAJIOHHBIMH
y4acTeamMu 6uomoB. Buombl mpeacTaBAAOT co00if COBOKYIHOCTH Pa3IUIHBIX
IPYTI OPTaHU3MOB M CPeJbl UX O0MTAaHMSA B OIpeeIeHHOM JaHAma(GTHO-Teorpa-
(uyeckoi 30He. B HeKOTODPHIX HPUPOAHBIX 30HaAX (Taiira, TyHJpa, CTemb
M [p.) 30HalbHAsd PACTHTENLHOCTH COXDAHMJACH JIUIIb B 6rochepHBIX 3aro-
BeIHHKAaX, HAIPHMep: I'OPHEBIe TYHAPHEI B Gepe3oBOe KPHBOJIEChEe HA CKJO-
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Hax rop — B JlanJaHACKOM 3alOBeJHUKE, IHXTOBAaA M KeApoBas Taira —
B IlenTpansro-CubUpCKOM, THIHYHEIE eg0Bbie Jeca — B IlenTpanbHo-JlecHOM,
KOBBLILHEIE cTenu — B Ackanusa-Hosa.

TloMuMO BBIIIEHA3BAHHBIX 6HOc(epHBIX 3all0BEJHUKOB, Ha TeppuTopun Poc-
cuiickoit Penepanuu Gysxnuorupyior Baiikansckuii, Boporexckuii, Kapkas-
ckuit, [Ipuokcko-Teppacusiii, [lenrpansao-YepHoseMHbI# U ApyTHe 6mocdepHbe
sanoBegHuKH (puc. 49).

Jl1s1 BOCCTAHOBJIEHWUS WK COXpaHeHus 6uopasHoobpasusa Gomblioe 3HaYeHIEe
UMeIOT 3dKA3HUKL — TIPUPOJHLIE TEPPHUTOPUH, KOTOPBIE CIYMKAT AJA COXpaHe-
HHUS WIH BOCCTAHOB/IEHHS IPHPOAHBIX KOMILIEKCOB HJIM HX KOMIOHeHTOB. C ux
IOMOIIIBI0 ofecreynBaeTca coxpaHeHue (Guopbl ¥ (payHBI HaIled CTPAHBI! IE€H-
HbIe Y9AaCTKHU JIECOB, YUACTKH OOHTAHUA OXOTHUYbE-TIPOMBICIOBBIX KUBOTHEIX,
HEePecTHJIHINA ¥ MeCTa HAryja pbld, rHe30BbA W MeCTAa 3UMOBKH ITHI[ U T. [.
B zaBucHMOCTH OT NpeAHASHAYEHUSA 3aKa3HUKK II0APa3fe/dlT Ha KaTerOpHH:
nagamadTHELIE, OMOJOrHYeCKHe, THMJPOJOTHYecKHe, I'e0JIOTHYecKHe, Iaje-
OHTOJIOTMYeCcKHe, IMOYBEHHLIEe W 00I0THBLIe. XO03ANCTBEHHAA NeATEeIbHOCTL B
3aKasHMKAX OTPAHHYEHHA, OHA OCYINECTBJAETCH JIMIIL B TOH Mepe, B KaKOH
He HAHOCHUT BpeJa OXpPaHAEMEIM 00beKTaM.

XozsiicTBeHHAA AeATEJBHOCTD He NOTYCKAETCA U B HAUUOHAJIbHbLX NAPKAX,
T. e. 0c000 OXPaHAEMEIX IPUPOLHBEIX KOMILIEKCaX, HMEIOIHX HAYYHYIO, 9KO0JI0-
IMYecKyI0 M 9CTEeTHYECKYIO IeHHOCTh. HanuonanbHble MapKH CO3JAI0T B IIeIAX
OpraHM3aluy PeryJaupyeMoro TypuaMa M OTAbIXa, OCYINeCTBJIeHUA SKOJIOTHIe-
CKOT0 IPOCBEIeHUs ¥ NIPOBeJleHUA MOHUTOPHHTA.

TepMHH «HAIIMOHAILHBIA Napk» ObLI BoepBhie npuMened B 1872 r., xorga
Korrpece CIIIA npuHsAJI 3aKO0H 0 Nepejade aMepPUKAHCKOMY HApoAy OOIIHPHON
’KUBOIMCHON TeppuTopuy B CKAIMCTHIX ropax, HasBamHO# HeiroycToHCKEM
HAIlMOHAJLHBIM NapkoM. C Tex Iop HalHMOHAJbHBIE MAPKH CTAJINA BOSHUKATEL BO
Bcex paitomax 3emun (puc. 50).

HanuonanpHbIle TapKK 3aHMMAKT 0OJbINHE TEPPHUTOPHM U NPEACTABIAIOT
coboil peakme JaHAMA(THI, €CTECTBEHHYIO CPely OOMTaHWA DACTEHHH H M-
BOTHBIX. B oTJIMuMe OT 3aN0BEJHHKOB M 3aKA3HUKOB B HAIIMOHAJBHBIX NAapKax
BOBMOXKHBI OTIBIX HACEJIEHWHA, 9KCKYDCHH, TYPHU3M.

B manmmoHaJNBHBIX NApPKaX, TAK yKe KAK ¥ B 3al0BeJHMKAX, 3aKA3HUKAX,
foTaHMYECKHX Cajax, 300IIapKax, BeyTcA HAYYHLIE HCCIeJOBAHNUSA U IPOCBETH-
TelbCKad JAesATeIbHOCTE: BEIABIAIOTCA CBA3H MEXIY OTAENbLHBIMHA dJIeMeHTaMK
MIPHPOJHOTO KOMILTEKCa, H3YYaeTcs 9KOJIOrHs PasjIHYHBIX BHAOB OPraHM3MOB,
uAyT padoTel 10 BOCCTAHOBIEHHWIO pelkux JaHxmadroB u Ap. Baxxroe Hanpas-
JeHHe UX JeATeJbHOCTH — MeXIVHAPOJHOE COTPYAHUYEecTBO B 00J1acTH coxpa-
HeHHA OmopasHo0Opa3ms.
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LleHTpanbHo-JIecHOR 3anoBeaHuK

'ocynapCTBeHHbIA NPUPOAHBIA 3anoBeaHNK Mpuokcko-TeppacHbiil 3anoBeaHNK
«[IeHEeXKUH KaMeHb»

Puc. 49. IIpupoausie 3anoBegauku Poccuu
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3anoBegHUK
Canowra,
3aup,

AppuraHckue I

CIIOHE,
KapNWKoBbIE
WwUMnaHse

Mapk Kycupo,
Xokkaiipo,
Sinoxus

1

SnoHckue E

Xypagm

WennoycToHcKMit
HaUMOHaNbHLIA
napk, CLUA

CHexXHbIN
BapaH,
Nnoch

HaumoHanbHbIN
napk Tan,
Kor-p’Ueyap,
Adpuka

MHoruve engst
penKkux
[epeBLeB

IpeHnaHackuin
HaUMOHANbHbIA
napk,

BAauua

) A

Tpeyeckmit
HaLMOHANbHbIA

bBensie
MEeaBenu,
TIONEHH,
MOPXH

napk; -
Tpeuuns

TIONEHb-MOHaX
HauuoHanbHbliA Napk
CHoynoHua,
BenukoOGpuranma
[opHble R
pacTeHus, -
coKon-canca, _ [fm
KOPLUYH, K
nepbHUK =

HaunoHanbHbIN NapkK

Ynypy,
AscTpanus

TYCTHIHHBIE *

pacTeHus,
MOnoX

nruus

HauuoHanbHbIA NapK
Duopaneun,
HoBasa 3enanaus

=~
-

Fananaroc,

Tionexn,
MOpcKue

TWraHTckve
yepenaxu,
BbIOPKMY,
MOpCKas uryaHa

Bonblioi
BapbepHbin
pud,
ABcTpanus

4
Kopanntl, e d
Meyabl,
NpoYme MopcKUe
OpraHNamel

HaumoHanbHbiit napk
Poian-YuraBaH,
Henan,

Asuna

Turphi,
HOcoparu

HaumoHanbHbIA Napk
Oeeprnenc,

©nopuaa,
CLUA )
Annurartopt, ‘

aMepuKaHckue
JNaMaHTUHbI

HaunoHanbHbIA NapK
Byn6adpdono,

Kanapa
BW30H, phich, ll! ;

CEBEPHLIA OneHb

HaumoHanbHbii napk
Uryacy,

ApreHTHMHa,

OxHag

Amepuxa [
%

HaunoHanbHbii napk
3anaaubie Mupexen,
Dpanumna

N

Mepnsenw,
CEpHBI

fAryap,
Kanmau

Puc. 50. HannosansHEE TAPDKH ¥ 3aMI0BEIHHAKHM MUpa
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K COMKAJNIEeHNK, HYyXHO OTMETHUTh, YTO U caAMHUM ocobo OXpaHAeMbIM TeppH-
TOPHUAM YIDOXKAET ONACHOCTEL He TOJILKO 3arPA3HEHHUA, HO U rHbesii BCJIEICTBHE
Hepaunona.ubuoﬁ X03AMCTBEHHON AeATeJIbHOCTH 4YeJIOBEeKaA.

Bonee Bexa masan nmcatenb-Harypasamer I'eapu Topo ckasan: «Toabko
B IpHPOJie CllaceHue MHpa».

Bonpocel n 3apgaHuna

1. KakoBbl BO3MOXHble Mepbl CoxpaHeHusa BropasHoobpasna?

2. Kak Bbl AymaeTe, No4YemMy B OXPAHE HYXOA0TCA HEe TONIbKO BUuabl OPraHM3MoB, HO M BK1o-
reoueHossl?

3. MMoyemy Hanbonee ahdekTMBHOM HOPMOI COXpPaHeHUs pasHoobpasnsa BULOB PacTeHui
M XMUBOTHbBIX CNYXaT 0cob0 oxpaHseMble NPUPOAHLIE TEPPUTOPKUM?

. 'BUOCODEPHbIN YPOBEHb

§ 35. buocdepa kak rmobanbHas akocucrema

5) Mouyemy Buochepy MOXHO paccMaTpuBaTb Kak YPOBEHb OpPraHv3aumin XuBon
3 npupoabl?

CranoBunenne nmoHATHA «OHocdepa». Buocepa — aro obonoura Semin,
COCTaB, CTPYKTYPA M DHEPreTHKa KOTOPOM OMpEemeNsdioTCs AesATelbLHOCTBIO MKH-
BEIX OPraHH3MOB.

Tepmur «buoctepar» Buepswie ynorpedun H. B. Jlamapk B 1803 r. B cBOeil
pabore 1o rupporeosoruy PpaHnuy A0 0003HAYEHNUA COBOKYIIHOCTH OPraHM3-
MOB, O0HMTAIOIINX HA IJIAHEeTe, — Kak «00jacTh xXu3HH». W ToabKo B 1875 1.
aBeTpuiickuii reosor 9. 310cc BBeJI B HAYKY 3TOT TepMuH. [loHaATHe «Omochepar
OH O0BACHAJ KAK TOHKVIO IUIEHKY 36MHOH KOPHI, OXBAYEHHYIO JKH3HBIO, B 0C-
HOBHOM OIIPEJIeIAI0NIIVIO «JIHK SeMJIH».

Ho nexnocTHOEe yuenme o Gmochepe NpHHALIEKHT PYCCKOMY YUEHOMY
B. H. Bepraackomy. B 1926 r. seimna kaura B. W. Bepuajackoro «Buocgepa»,
rjae 6L cOPMYIMPOBAHEI OCHOBHEIE IOJIOMKEHHA KOHIennuu 6mocdeps!, Ko-
TOpas obIMenpUHATA ¥ B COBPEMEeHHOH HayKe.

Yuenue B. 1. Bepragckoro o d6uocepe 3acTaBHIO YUEHBIX BCEr0 MHpA
O-HOBOMY B3IJISHYTH Ha HAINY ILIAHETY.

Ilon 6mocdepoit B. 1. BepHajckuii moHEMAaN 001acmb pacnpoCmpaHeHus
JHCU3HU, BKIHYAIONIYIO HAPAAY C KUBLIMH OPTAHU3MAMH M Cpefy MX oOmTaHuA.

Buocdepa — rioGaapHBIi ypPOBeHL OPraHHM3ALMM KUBOH mpuponsl. Buo-
cepa obbenuHAET B cede Bce ODuoreorneHoss! miaseTsl. OHA npeacTaBiasgeT coboi
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OTKPBITYIO CHCTEMY CO CBOUM «BXOJAOM» M «BEIXOA0M». Ee «BX0I» — 3TO MOTOK
9HEPI'MH COJIHEeYHBIX JIydeH, «BRIX0/[» — BelllecTBa OMOreHHOT0 IPOHCXOMKICHHA
(T. e. IpOM3BeleHHBIE C YIACTHEM KMBLIX OPIaHU3MOB).

O6rraHO0 B 6HOChEpe BHIAEIAIOT TPH B3aHMOCBA3aHHEIE re0JIOrHYecKue 060-
JIOYKH: ra30BYI0 — aTMmocdepy, BOAHYI — rujpocdepy X TBEPAVIO — JIHTO-
cohepy.

I'azosasn obonoura Semau — ammocgepa (ot rped. atmos — map) COCTOMT U3
azora (78 % ), kuciaopona (21 %), aprona (0,9 %), yraexucaoro rasa (0,03 %).
Banxe x moBepxHocTH 3emuin (20—30 KM) B aTMocdepHOM BO3JYXE COAEP-
JKaTcA napel BOABL. JHH3HE OXBaThIBaeT TOJBKO HHMKHIOK YacTh aTMoc(hepsl.
ArmMocdepa OKa3EIBAET OrPDOMHOe BINAHHE HA (PUBWKO-XMMHUYECKHe U GHOJIO-
THYECKHEe MIPOIlecChl HA MOBEPXHOCTH CYIIH W B BOAHOU cpeae. Ilisa apixanuns
oprausMamM-aspobaM Heo0XOI¥UM KHCJIOPOJ, AJA (POTOCHHTE3a M XeMOCHHTEe3a
TpebyeTcsa MCTOYHHK YIVIEPOJa — YIUVIEKHMCIBIH ras, A8 KU3HeAeATeIbHOCTH
azoThuKcHpyOmMuX 0aKTepHil Hy)XeH ra3oo0pasHLIH a30T.

Bodnaasa obonoura — zudpocepa sarumaet 71 % miomaay Halmeil IIaHeTEL.
T'mapocdepa saceneHa opraHN3MaMu, HAYMHAA ¢ CAMOTO TOBEPXHOCTHOTO CJIOS
BOJBI M 10 MakcHMadbHBIX raydomu (11 kM) MupoBoro okxeana. I'mapocdepa
MPaKTHIEeCKH IIOJHOCTBIO BXOAUT B COCTAB 6MOCHhEpEHL.

Tsepdas oborouxa — aumocgepa, ee BepxHUii cI0i 06pa30BaH 0CALOYHBEIMA
IOPOJaMH U TPAHUTOM, HHMKHHUE ca0¥ — 6asamsrom. J{HBEIEe OPraHU3MBI B JIN-
Tocdepe B OCHOBHOM CKOHIIEHTDHDPOBAHEI B €€ BepxHeM cjoe. Ocobenno GoraTo
HacChIIeHa KUBLIMH OPTaHU3MaMH [104Ba — HOBEPXHOCTHRIH TOHKHWHA, PBIXJIbIH
CJIOM CYIIM, KOHTAKTUPYIOMIMI ¢ BO3AYIIHOM cpemoii.

I'paruusr 6uocdepsr. I'parnis Guocheps! ONpesensiOTCs YCIOBAAMH, IIPH
KOTOPBIX BO3MOXHO CYIeCTBOBAHME »KHMBBIX OPraHH3MOB.

B armocdepe BepxHIOH rpanuny 6mocheps ompegenseT O30HOBHIH CJIOWH,
DPacIoJIOKEeHHBIH Ha BEICOTe OKOI0 16 KM Ha momaiocax ¥ 7o 25 KM HaJ 9KBaTO-
poM. Beille 030HOBOrO €108 MOINHEBIA HOTOK yJAbTPadHOJETOBOTO H3IyUEHH
yOHBaeT Bce JKHUBOE.

I'paBMIEI pacpocTpaHEHHUA OPraHM3MOB B JTUTOChEDE OMpPeLeisieT BEICOKAS
TeMmneparypa. Ilogasnsomee 60JbIINHCTEO OPTAHU3MOB HE MOT'YT CYII[ECTBOBATE
npu remuepartype Beime 100 °C. Croiikue K BBICOKHM TeMIIepaTypaM 6aKkTepun
(TepModunbHEIE) JKHUBYT B ropAYMX ucTouHMKax npu 90 °C, XoTs B mociegaue
rofbl HalifeHBl ODaKTepHH, BHIAEP:KHUBAOIHe TeMnepatypy 115 °C. Dru Gakre-
PHH JXHBYT B CTPYAX FOPAYHAX TAK HA3LIBAEMEIX «UEePHBIX Ieii3epoB», GLIOIIHX
Ha JHEe OKeaHa.

He 0 xoHIa BBISICHEH BOIIPOC O CPEAOBLIX rpaHHMIAX Gmochepsl. Vike gaBHO
HM3BECTHB! jKUBbIE OPTAHU3Mbl, OCBOMBIINE HE TOJBKO KHCIOPOIHYIO CPEemy
oburaEusa, HO U GeckucaoponHyo. OTKDBITEI BOLODOIHEIE, METHJIOBhIE, MeTa-
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HOBBIE DaKTEepHH, Kee300aKTepHuu, XUBYIIHEe B COOTBETCTBYWINHX Cpenax.
Oburanue pajuopPe3NCTEHTHRIX 0DAKTEePHH B OXJIaAUTENAX ANEePHBIX PeaKkTOPOB
CBHETEJLCTBYET 0 CIOCOOHOCTH »KHBOTO CYIECTBOBATE B YCIOBHUAX BBICOKOH
pagmoakTHBHOCTH. Kakue cpelbl He MOTYT OBITh IOJABEPIHYTEI «ATAKEe» JKUBBIX
OpraEu3MoB? ITOT BOMNPOC IOKA OCTAETCA OTKPBITHIM.

Pacnpocrpasenne opranusmoB B Omocdepe. HHBoe BemecTBO pacmpeje-
JeHO B OMocdepe KpaiiHe HepaBHOMepHO. IloCKONBKY MCTOYHUK JHEPrHH HA
3emue — CoaHile, TO BCe JXKHUBLIE OPraHU3MBbI COCPEJIOTOYEHEl B BEDXHHUX CI0AX
nurochepsl u THAPOCcHEPHI.

Yem Jayurie Ta WM HHAA 3eMHad 000J09YKa NPONYCKAaeT COJNHEUHBIE JYUH,
TeMm OOJIbIIIe OHA 3acejieHA XUBHIMH opraHumamMamu. OZHAKO pacIpocTpaHeHue
JKUBBIX OPraHM3MOB HE KOHYAeTCsA TaM, KyJZa He HOXOAHUT cBeT. Biaromaps
CHJIe THAMKEeCTH M3 OCBEIIEeHHBIX CJIOeB B INIYOHMHY MOpPS HeIPECTAHHO OIyC-
KATCsA OTMepINHe BOAOPOCIH M TDPYIILI KMBOTHBIX, d9KCKDEMEHThI, KOTODPbIE
CJOY:KaT OCHOBOM NeTPHUTHBIX Lieneil NUTAHUA AId MIyOMHHBIX I'eTePOTPOGHBIX
OpPTaHM3MOB.

B muTochepe 3XKUBBIE OPraHM3MBLI BCTPEUAIOTCA HA OTHOCHTEIBHO HeOOJb-
mo raybune. OcHOBHAA Macca JKHBOTO BeIIECTBA COCPeJOTOYEHA B BepPXHEM
¢JIoe IOYBBI MOIIHOCTBIO OT HECKOJBKHX JeCATKOB CAHTHMETPOB [0 HECKOJIb-
KHX METPOB H PeJKO — [0 HECKOJBKHX JeCATKOB MeTPOB (Hanmpumep, KODHH
pacTenuii, 6axrepun). [lo TpemuHaM 3eMHO# KOPbI, KOJIOALAM, maxTaM u Oy-
POBBIM CKBa)KMHAM KUBOTHBIE MOTYT ONyCKaThcA Ha Gonbmyio riyOuny — J0
2,5—3 kM. Pasapunble 6aKkTepuy BCTPEUANOTCHS HA O4eHbL OONIBIIOH riiyOmHEe U
Opu OTCyTCTBUM Kucjopoza. C IpoABH)KeHHMEM B Helpa 3eMJM TeMIeparypa
BoapacTaeT u Ha rayouse 3 KM gocturaer 100 °C. MoKHO CUUTATE, YTO BEICOKAHA
TeMIepaTypa — 9TO OrPAHMYMBAIOIIAN (HAKTOP AJIA paccejleHHA OPraHu3MOB B
autochepe.

C nmoBepXHOCTH JUTOCGHEDHI }KUBbIe OPraHU3Mbl IPOHUKAIOT B HHXXHHE CI0HU
armocepsl. Kpoubl epeBbeB HHOT/IA IOSHAMAKOTCA HA BEICOTY [0 HECKOJIBKHX
mecATKOB MeTpoB. Ha COTHH M ThICAYHM METPOB B aTMoc(epy IMPOHHKAIOT HEKOTO-
phle BUABI HACEKOMBIX M NTHUIl. BocxogAmue DOTOKH BO3AYXa MOTYT IIOJHMMATh
Ha KHMJIOMETPEI MeJIKHe ceMeHA W CIOPEL.

BemecTBenHbIi cocras 6uocdepst. Cornacuo B3raagam B. . Bepuazackoro,
BeImecTBO O6uoc(epsl COCTOUT M3 HECKOJIbKHMX OCHOBHBIX THIOB: JKHBOe Bellle-
cTBO; GMOKOCHOE BellleCTBO; KOCHOE BellecTBO; OMOTeHHOEe BEl[eCTBO; BEIIECTBO
KOCMHUECKOTO0 IIPOMCXOKeHUS; BeIeCTBO B PaJAHOaKTHBHOM pacnazne (puc. 51).

T'maBaOe MecTo B KoHIenmmu B. M. Bepranckoro o 6mochepe 3aHHMAaeT
mpezacTaBieHue 0 Husom seuwecmee. Or nucan: «HuBble OpraHu3MBl ABIAIOTCA
dyeEIHel Omocheps U TecHeHIMHM 00pasoM MaTepHUAIBHO U DHEPreTHYEeCKH
¢ Hell CBA3AHBI, ABIAIOTCA OIPOMHOI Te0JIOTHYECKON CHJIOMH...»
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BuoreHHoe
BelLEecTBo

BuoKocHoe *
BELLECTBO

Puc. 51. Buocthepa — raobanbHblil ypOBeHb OPraHUSANMH MUBOH TIPUPOIBI

Kochnoe sewiecmeo obpasyercs mpoieccamu, B KOTODPBIX »KHBOE BEI[eCTBO
He IPUHUMAaeT y4yacTuda. K HeMy oTHocATCA TrOpHEIE HOPOAE! (TpaHUT, 6a3aabT
H Op.), & TaKXe IOPOLEI BYJIKAHHYECKOTO ITPOHMCXOMKICHHS.

Buorochoe ewjecmeo cospaeTcs OJHOBPEMEHHO KOCHBIMU IPOIECCAMH H
JKHBBIMU opraHusMamu. Hanpumep, mousa, Bce IpHpPOAHEIE BOIBI, H3BECTHAKH,
TIPHPOAHLIA HJI — IIPHMepPhl OMOKOCHOTO BeIlecTsa.

Buozenroe geujecmeo cosnaercsi 1 nepepabaTbIBaeTCA }KABBIMEA OPraHI3MaMHA
B IIPOIlecce HX XU3HeJeATeJIbHOCTH. BHoTeHHOe BEmIeCTBO IpecTaBasder co0oi
HMCTOYHHUK MOIIHOH IOTeHIIMAIBLHOMH dHepruu (yrois, OMTYMBI, IPHUPOLHLIHN ras,
HedTh).

Bonpocel n 3apaHnsa

. Yro BkniovaeT B cebsa noHaTMe «Buoctepa»?

HasoeuTte ocHOBHbIE reonoruyeckne ob6onoukm Grocdepsl. Hem OHU XapakTepusyioTcs
C TOYKW 3PEHUHA BO3MOXHOCTEWN 3aceneHuns XUBbIMU OpraHnaMammn?

Kakumu cdakropamu onpenensiotca rpaHulbl Guocdepsi?

Kak xapakTepuayeTcs XUBOe BeLecTBo?

- Kak Bbl aymaete, no4emMy Xu3Hb HE NPOHUKAET 3a Npeaens 030HOBOro 3kpaHa?

abe oo
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§ 36. BuocdepHbie PyHKUMM XMBOro BewecTsa

=
)) B 4em nposensioTca GyHKLMWM XUBOro BewecTsa?

Teoxumuueckan GyHKUMA JKUBOro BemecTBa. PaccMaTpuBas JKHBOE Be-
IIecTBO B KadecTBe HOCHUTENd dHepruum B Omochepe, B. M. Bepragckuii chop-
MYJHPOBAJ IPEACTABIEHNE O IeOXHMMHIECKOH (PYHKIHHA JXHBOTO BEIIECTBA B
CTPYKTYpe 3eMJIH. Y4eHEIH CYMTAJ, YTO JKHMBBLIE OPraHW3MBLI NPOM3BOAAT HAa
3eMJle HeIPDEPLIBHYIO paboTy o mepepaboTKe W H3MeHEeHHIO CBOEr0 OKPYKeHU .
/HuBoe BemecTBO HOPOIKJAaeT BCeOOIIMH ILJIAHETAPHBIA MIPOIECC — MHUTDAIIHIO
XUMHAYECKUX HJIEeMEHTOB.

JKuBhle cyIecTBa UIrpaT BeAYIIVIO POJb B NeOXMMHUYECKHX MpPOIeccax Ha
3emie. JleATebHOCTE XKUBEIX OPraHU3MOB 00ecIleuHBaeT KPYTOBOPOT BEIECTB
B IIPUPOJE.

Teoxumuyeckas (GyHKIHAA }KUBOTO BeIlleCTBa OCYIIECTRIAETCS Yepes NUTaHHe,
IBIXaHWE W PAa3MHOMKEeHHe 0coDeil BceX BH/OB JKHBBIX OPraHH3MOB.

IIponecc nmpeoGpasoBaHusa OKPY:KAIOMIed CpeAsl "KUBEIMHA OPraHU3MaMu Ha-
YUHAETCA C HpeBpallleHNus SHEPIruH COJIHEYHBIX JIydell B 9HEPIHI0 XMMHUYECKHUX
CBfA3€l OPraHMYecKUX BeIIecTB, 00pasyolnxca B Ipoiecce (hoTocuHTE3a. ITOT
IPOIEeCC YCHIHUBAETCSH HA OCHOBE PasHOODpPAa3Ws MNHUINEBHIX B3aUMOAEHCTBHM
MEeXIY JKUBBIMH OPraHU3MaMH (IIPOAYIEHTAMH — KOHCYMeHTaMH — peny-
IleHTaM#) U PEeryJupyeTcsa PasMHOKEHHEM OPraHM3MOB (YHCIE€HHOCTBIO BH-
noB). EskerogHasi NpoayKIuA KHBOIO BellecTBa B 6uocdepe cOCTABIAET 0KOJIO
232 Mapna TOHH CyXOT0 OpraErdyeckoro BemectBa. OHO nocTOAHHO npeobpasyercsa
B IlenfAX NUTAHUSA, IOCTABIAA BEIIEeCTBO U 9HEPruio, HeobxoxuMeie Ais oOMeHa
BEIIeCTB BCEeX KUBBIX OPraHU3MOB.

TeoxumMuyecKkas QyHKINSA OCHOBHAA U eIHHASA JJIA BCEX YKUBBIX OPraHU3MOB.
OHa IpPOABIAETCSA B COBOKYIHOCTH YACTHLIX (DYHKIIWH KHUBOTO BEIIECTBA, TAKHX,
KaK KOHIEeHTPaIHOHHASA, 'a30Bad, TPAHCIOPTHAA H [D.

Konuyernmpayuonnaa QyHKUUA HuU6020 eujecmea 3akawdaeTcd B u3bupa-
TeJEHOM IIOTJIOIIeHWH OPraHM3MaMH W3 OKDYIKAIOMIeH cpeAnl ONpeleleHHBIX
XHMHYECKHX 3J1€MeHTOB. J{HBbIe OPraHN3MbI IOTJIOIIAI0T IPEUMYIIECTBEHHO Te
XUMHYeCKHe 3JIeMeHThI, COeJUHeHNsA, KOTOPhIe BCTPEUaloTCs BO BCeX OPraHu3-
max. K HUM oTHOCATCA BOAOpOX, YIJIEPOX, a30T, KHCJIOPOJ, HATPHH, MarHHii,
KpeMHuii, ¢pochop, cepa, XJI0p, KaAuil, KAJBI UM, XKele3o0.

b4 OTAEeJIbHBIX I'PYII XHUBBIX OPraHU3MOB CHJIBHO BhIpaXKeHa KOHIeHTpanuud
ompejieIeHHbIX XUMUYECKUX ajieMeHToB. Haubonbmas KOHIEHTPALHA XUMHYEC-
KHUX 9JIeMEHTOB CBOHCTBEHHA NPHMHUTHBHEIM OPTaHH3MaM — IIPeJCTABUTEJISAM
apeBEEX (hopm. Hanpumep, TponmdecKkre rybKH H KpacHble BOJOPOCIH KOHIEH-
TPUPYIOT TONbKO 10 1 % kejesa, B TO BpeMs KaK xeyesobaxkTepuu — 1o 20 %.
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Copep:xanre HEKOTOPHIX DJIEMEHTOB B JKHUBBIX OPraHM3Max BO MHOTO pas3
IpEeBBIIIAET X COJep:aHuHe B 3eMHOH kKope. Tak, B pacTeHMAX yriepoza
copepxurca B 200 pas, a azora B 30 pas Gosble, ueM B 3eMHOII Kope.

I'azosas QyHKEYUL HUB020 6ewecmaea. I'nobanbHEIe CHEACTBUA JKH3HEe-
JeATeJTbHOCTH KHUBBIX OPraHMU3MOB IPOSABISIOTCA B TA30BOH (QYHKIHH.

T'azosrlil cocTaB arMocdeps! (0cobeHHO ee HUMHEI YaCTH) TEeCHO CBABAH C
JeATeJbHOCTBIO JKHUBOr0 BemlecTBa. HMCIODOAHBIM cOCTAB COBPEMEHHOH aTMo-
cepbl — 3TO pes3yabTaT Iporecca (GOTOCHMHTE3a, OIPOTEKAMIero B 3eJIeHbIX
pacTeHHAX.

AHaIu3 TaHHBIX IO COJAEDMAHHIO M M30TOMHOMY COCTABY KUCJIOPOJA B BYJTKaHHYe-
CKHX M3BEDKEHHUAX B MODPCKOH BOJe TO3BOJIHJI YUYE€HBIM YCTAHOBUTE, UTO BTOPLIM HMCTOY-
HHKOM KHCJI0pOAA sABJIAETCA KHCJIOPOoM, BbIJIEJIHeMbIﬁ OpH U3BEePXHEeHWH MarMal. Pacqe'rm
IIOKa3bIBAIOT, YTO MOCTYIIEHHEe KHCIOPoAa B aTMochepy NpH H3BeP:KeHHH Marmbl IO
MOIHOCTH He YCTYIaeT ero NOCTYILIeHHIO 3a cueT (orocuHTesa. OKeaH BhICTymaeT Kak
IIII)OMBJ-KYTO'-IHBIﬁ HAKOIIHUTEJIb MarMaTUu4ecKoro KHCJIOpoZa.

FasoBas GYHKIHMA KUBOI'O BelleCTBA IIPOABISAETCA NP BBIAEJEHHH W IIO-
TJIOIIEHUM JKMBBIMH OPraHH3MaMH He TOJBKO ra3oo0pasHOro KHCIOpoja H
YIJIeKHCIIOTO rasa, HO M a30Ta, CepPOBOJOPO/A, MeTAHA H APYTHX I'a3o0s.

Tpancnopmuasa @yunryus wueozo seuecmea. B. U. Bepragckuii chopmy-
JIMPOBAJI OCHOBHBLIE 0000IIeHMsA, KacalolUecs DAsMHOMKEHHS M pacceJeHUd
opranu3mMoB Ha 3emie: 1. PasMHOMeHNE OPraHu3MOoB OCYINECTBISETCA B TeOMeT-
puueckoi nporpeccun. 2. [TosaBnesue MEHOKECTBA TOTOMKOB 00YCIOBIMBAET HX
pacceneHue (pacTeKaHWe) O IOBEPXHOCTH 3eMJH. 3. BHYTPHBHIOBEIE KOHKY-
PeHTHBI€ OTHOIIEHUS IPH 3TOM OCJA0/IAIOTCA, HO 3aTO NPOABIAACTCA «arPDeccusd
JKM3HM» (3acejieHHe OPraHH3MaMi HOBBIX ITPOCTPAHCTB).

IIpomece pasMHOMEHUS KHBOTO, a CJEAOBATENLHO, CKOPOCTh €T0 PacTeKa-
HUA OTPDAHHYUBAETCS BHEIIHMMM YCIOBHAMH CDEJbl: HAJWUYHEM IIHUIIH, CBeTa,
TeMIIepaTypoil u T. 1.

Temn pasMHOXeHHA OPraHM3MOB 3aBHCHUT OT MX Pa3MepOB. Y MEJKHX Opra-
HH3MOB CKOPOCTH DasMHOMeHUA Hojee BRICOKAA, YeM Y KPYHHBIX. I1o6anbpHOE
CJIe[CTBHE TAKOIO IIOJIOKEHNA 3aKII0UaeTcA B TOM, YTO OCHOBHOH BKJIAJ B Iepe-
paboTKy cpeabl OOMTAHHUA BHOCAT MeJKHEe OPTaHH3MBbI.

HenoBek, ABIAACH YACTHIO )KMBOI'O BEIECTBA, TAKIKEe YIACTBYET B peasmsa-
U ero 6uochepHbIXx QYHKOHIA.

PasHooOpasve MPUPOAHEBIX YCIOBHI, CO3AABAEMOE BHEIITHIMM (rocMHEUECKIMH)
U BHYTPeHHUMM IpolleccaMu Ha 3eme, o6yCI0BIMBAET HEPABHOMEPHOCTH pacipe-
AeJIeHUsA UBBIX OPraHU3MOE Ha 1uiaHere. Haubonbmiee pasmoobpasue Gopm »xu3-
HU COCPeJOTOYeHO B 30HAX KOHTAKTA IeoJIOrMYecKux chep 3eman: Ha GeperoBeIx
JIMHUAX Pa3/JIMYHBIX BOJIOEMOB, PEK, 03€D, MODPeH, — TAK KAaK TaM BCTPEuYAlOTCH
BH/Ibl, OCBOHBIIIHE HA3€MHO-BO3YIIHYIO, IIOYBEHHYIO M BOJHYIO CPeay.
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Hexrkoropsle yueHble NOMOJHHTEIBHO BBELAEJNAIOT IECTPYKTHUBHYIO, CPeJO-
00pasyoIyn 1 HHQOPMAIHOHEHY0 (PYHKIAH XKHUBOTO BEeIecTBa.

Hecmpyxmuenasa QyHKyuA IPOABIAAETCA B TOM, UTO JXMBOE BEIIECTBO aK-
THBHO yYaCTBYeT B IIPOIECCAX PaA3pYIIEeHUs KaK OPraHUYecKOro BelllecTBa, TaK
1 HeOpraHHYeCcKOoro (MHHepaJbl, TOPHEIE IOPOAkl). Birarogapa aTum npoueccam
aTOMBI, CBI3aHHBIE B MHUHepaJax, OPHBIX [MOPOJAX M OpPraHU3Max, B IPOTH-
BOIIOJIOYKHOCTh KOHIEHTPAIIMOHHOM (PYHKIIMHA BO3BPAIAlOTCA B KPYIOBOPOTHI
BEIIeCTB.

Cpedoobpasywu,as QyHKYUA CBA3aHA C TEM, YTO KUBBIE OPraHM3Mbl AKTHBHO
Y4YacTBYIOT B (JOPMHPOBAHHN XMMHUUYECKOTO cocTaBa aTMoc(hepsl, ruipocdepsl U
B 00pa30BaHUM MOYBEI. TaK, IOYBA — 3TO IPOAYKT XKHU3HeNeATeIbHOCTH KHUBBIX
OpPraEu3MOB.

Hupopmayuonnaa yHKyus 3axjaodaeTcsi B TOM, YTO TOJBKO KHBOMY
BeIllecTBY NPHCYIa CIOCOOHOCTh BOCIPUHMMATH, XPAHHTh H HepepabaThiBaTh
HH(OPMAHIO.

Hrak, :X1Boe BellecTBO GHOC(hephl paspyllaeTcsa U BHOBL CO3/laeTCH IPeruMy-
IecTBeHHO Ojarojaps PasMHOMKEHHIO OpraEu3MoB. ['1aBHOe yCJIOBHE KH3HH
onpejesifseTcs NIPOCTPAHCTBOM CYIIECTBOBAHMSA 3eJeHbIX pacTeHH, T. e. obia-
CThIO ILJIAHETHI, IPOHM3AHHON COJHEYHBIM CBETOM.

Bonpocbkl U 3apaHua

1. B yeM 3aKIi04aeTcs reoxumuyeckas GyHKLMA X1MBOro sewecTsa?

2. Kakve dburanonoruieckme npoLecchl Nexar B OCHOBE reOXMMUHECKOR PYyHKLNKU XUBOro
BewlecTsa?

3. B 4eM COCTOMT KOHLEHTPaUMOoHHas (GyHKUMA X1BOro sellectea? MNpueeaute npumepslt,
WNNIOCTPUPYIOLLME KOHLEHTPAUMOHHYIO (PYHKLMIO XMBOMO BELLECTBa.

4. Kaxoe 3Ha4eHMe MMeeT AECTPYKTUBHAA hYHKLMS XUBOrO BellecTsa?

§ 37. lNmeocTas omocdepsl

5
)) B uem sakniodaeTcs romeoctas tuocdepsl?

¥YeroiruuBocTs 6uoceprl. Brocdepa Kaxk caMOpPeryJIHpyIOmasacs CAUCTeMa
obJjlamaeT YCTOMYUBBEIM JUHAMHUYECKHM PABHOBECHEM, T. €. 20Me0CMa3om.

Kax oTkpsiTas cucteMa Guocdepa TOJBKO TOTAAa yCTOHYMBA, KOTJa HMeeT
ZIOCTATOUHOEe BHyTpeHHee pasHooOpasue. Ee pasmooOpasme IpPOABJIAETCS B He-
OZHOPOMHOCTH KJIMMAaTHIECKHUX 30H, CIOKHOM peabede 3emin, MEHOroodpasuu
OMOTEe0IeH030B U BUJIOB OPraHH3MOB.
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VerolunsocTb 6uocdepsl 06ycaoBInBaeTCA 0JHOBPEMEHHO ITOCTOAHCTBOM 1
M3MEHYMBOCTHIO JKMBOTO BeIlecTBa U ero okpyxeHusa. CoriacHo NaJeoHTOIOI -
YeCKMM AAHHBIM, KHBOE BEIEeCTBO CYIIecTBYeT Ha 3eMie OKOJIO 3,8 mapg Jer,
4TO CBUAETENLCTBYET 00 ycroiiunBoctu (romMeocrase) Guocdepsl.

OcoGeHHOCTH OMOJOTHIECKOr0 Kpyrosopora B 6uocdepe. [ToToxkn anepruu
He MOTYT GBITH IOBTOPHO MCIOJIL30BAHEI HA 3eMJIe, TAK KaK B KOHEYHOM UTOre
BCe BH/Ibl SHEPTWH TIPEBPAMIAIOTCH B TEILIOBYIO S9HEPIHIO M yXOJAT B KOCMHYE-
CKO€e IIPOCTPAHCTBO.

3ems, B CHJIY CBOMX PAsMepoB, He CIIOCODHA yAEPKHBATL IPABUTAIIHOHHDI-
MM CHJIAMHE TOJBKO Bojopon H renamii. OcranbHble SJIEMEHTHI 3a/ePKUBAIOTCH
Ha Semute 6arogapa MOCTOAHHBIM KPYTOBOPOTAM, IPOMUCXOAAIINM B TOM HHCIE
C y4acTHUeM JKHUBBIX OPraHHU3MOB.

C obpaszoBaEMeM Ha 3eMJle JKHBOrO BeIIeCTBa XMMHIECKHE 3JIEMEHTEI HEIpe-
PBIBHO IIMPKYJIMPYIOT B Guocdepe, Iepexo/s U3 BHEIIHeN CPelibl B OPraHu3MEI,
M3 HUX — BHOBbL BO BHEIIHIOIO CPeiy.

Kpyzosopom yznepoda. Murpanus yriaepoja B fuocdepe IIPOTEKAET ABYMHA
nyramu. OUHE OYTH BKIKOYAET IOTJIOMEeHHe YTIeKHCIO0ro ra3a Ha3eMHBIME pac-
TeHMAMH ¥ HEKOTOPLIMHU 0aKTepUAMH B Ipolecce (POTOCHHTE3a M XeMOCUHTe3a,
BEIIe/eHMe B aTMocdepy B mpolecce JbIXaHWA WIH IIOCIeAyIONIee «3aXOpoHe-
Hue» B BUge Topda, yrias, HedTH U 0CALOYHBIX NopoA. Mckonaemoe TOILTHBO
BoaBpalaerca B arMocdepy npu ropesnu (puc. 52).

Ipyro# 1yTh METPAIMH YIIepoaa 3aK/049aeTCA B PACTBOPEHUH YIIEKNCIOT0
rasa B Bogax MUpOBOro oKeaHa. 37eCh YIVIEKHC/BIH ra3d NePexXOAuT B yTOJbHYIO
kuciaory (H,CO,) n ee aHMOHBIL: HCO;3, CO; ", a 3aTeM GHOreHHBIM crocobom MU
Ha OCHOBE XMMHMUYECKHUX PeaKkIuil coeIuHAETCA ¢ KajbllueM, 00pasys OrpOMHBIE
macce! Kapbonara Kausiua (CaCO,). B peayzibrare 9T0r0 MOABJIAKOTCH MOLITHEIE 110
TosmuHEe KapGoHATHBIE TOpoAbl. HakomieHnio KapboHaTa KalIbliisa CIIOCOGCTBYIOT
IMATOMOBEIE BOJOPOCIH, OAHOKJIETOUHbIE JXUBOTHBIE C H3BECTKOBBIM CKEJIETOM.

Kpyzosopom asoma. HecmoTpss Ha TO 4TO B aTMOC(HEpHOM BO3JyXe MHOIO
rasoobpasuoro asora (78 %), AnA pacTeHHH M KHUBOTHBIX OH He JOCTYIEH.
PacTeHHAM JHEPreTHUECKH 0oJjiee BBHITOAHO MCIIOJIB30BATH A30T, BXOAAIIUIA B
COCTAB MUHEPAIBHBIX COJIel, 4 }KUBOTHBIM — IOIYYaTh a30T B cocTaBe GeIKoB.

IIpomecc cBA3LIBAHKUA ra3000pa3HOro azoTa OCyIecTBIAIOT faKTepHu — asor-
duKCcaTOpPHI, JKUBYIIHE B I0OUBE U HA KOPHAX 606OBRIX pacreHui (ka1yGeHEKOBLIE
daxTepun). A30T NOYBEI IOTPeOAAIOT PACTEHHHA, BCAChIBaA KOPDHAMHU PaCTBODPEL
MHUHEpPAJbHBIX cojeid. HluBoTHBIE MOTPEOIAIOT a30T B COCTaBe PACTHUTENBHBIX
HenkoB. BesKy MEepPTBBIX JKMBOTHBIX U DACTEHMIl pasjaraioT 6aKTepuu 10 MUHe-
pajIbHOro cocToAHUA. Bo3BparT a3oTa IPOMCXOAUT B Pe3yJIbTare BEIMBIBAHHSA €0
13 MOYBHLI U BhIJI€JIEHHNA B aTMOC(l)epy B BHJle UMCTOr0O a3oTa uiIn ero OKCHIOoB
B OCHOBHOM 0J1arojiaps JeATeIbHOCTH MHUKPOOPTaHM3MOB (CM. pHc. 52).
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KPYrTOBOPOT YITAEPOOA

co,

% e e Ty

nuTalTCa
pacTeHusMu

Puc. 52. Cxembl 6H0J0rUIeCKOro KPyroBopoTa
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MuHepaJbHEIE COJIHM a30Ta, IONAfaloNue B BOLOEMbI, IPOXO/AT N0 MHIIeBbIM
HemsaM: BOLHOE PacTeHHe — BOJHOE KMBOTHOE — MMKDOOPTaHM3MBL. 3aTeM
oHM Bo3Bpamaerca B armocepy. Takum ob6paszom, KPyroBopoT a3oTa BKIKYIAET
Ipomecchl, KOTOPbIE OCYIIECTBJIAIOTCA GJarofapsa AesATebEOCTH faxkTepuii.

K TakuM OpOIEccaM OTHOCATCA AMMOHH(DHKAIMS, HUTPHQUKANUA, JeHUTPHDUKA-
nusA, azordhurcanud.

Ammonugurayus — upouecc pasioskeHund Oenkos (rHueHue) ¢ oOpasoBaHNEeM
aMMHAaKa, OCYI[eCTBAAEMEIN penyueHTaMu. IIpu 3TOM IPOHCXOTUT MHHEpaIU3alusd
OpraHUYecKOoro BellecTsa.

Humpugurxayua — OKHCIEHHE COJIeH aMMHaKa B COJIH A30THOI KHCJIOTHI. JTOT IPO-
Hece MaeT NOITANHO: MePBEIl 3TAl — COJHM AMMHUAKA IPEBPANIAIOTCA B COJIM A30THCTOMN
KHCI0TH (HUTPHTEI); BTOPOH aTAll — HHTPHTHL IPEBPAINAIOTCA B HUTPATHI (COMH a30T-
HOH KucxoThI). OCyHIecTBIAETCA HUTPH(QHKAIUA IOUBeHHBIMH HUTPHOHUIHDPYIOIHMA
0aKTepHAMHA.

Ilenumpugurayus — TPOIeCC Pa3IOKEHU CoJell a30THOH KHCIOTH A0 rasooGpas-
HOTO 830Ta, OCYIIECTBJIAEMbIH e HUTPHOUIUPYIOMUMY OAKTePHAME.

Aszomgurcayus — nponecchl 00pa3oBaHNA A30THCTBIX coeMHEHHHN nyTeM hHKcAIUH
(ycBoeHHA) arMocdepHOro a3ora CBOOOIHOMKMBYIIMMY NOYBEHHBIMYU OaKTEPHAMH HIH
KJ1yGeHbKOBEIME GAKTEPUAMU, KUBYIUMH B CHMOMO3e ¢ KOPHAMHU G06OBBIX pacTeHMit.

Ye10BeK CBOEH X03AHCTBEHHOH AeATeNIbHOCTBI0 MOMKeT CYIUeCTBeHHO Hapy-
IIaTh PABHOBECHE IMKJA KPYroBopoTa asora. Hampumep, 0pH pacuamke 3eMeslb
pe3ko (IpEMepHO B 5 pas) CHHiKaeTca aKTHBHOCTb Iporecca puxcanuu asora
MHKPOOPraHM3MaMy ¥, Ha060pOT, AKTHBU3UPYIOTCA IIPOLECCHI JeHUTPUPHKAIII
(pasnoxenusa). B pesyabrare B 104Be 3HAUUTEIBHO YMEHBIIAETCA COLEPKaHNE
a30Ta, 9YTO BefeT K CHMIKEeHHIO MOYBEHHOTO IJIOJOPO/H.

Kpyzosopom gocgopa. OcHoBHas Macca (ocdopa cocpefoTOYeHA B MHUHE-
panbHO# YacTu nuToCchEDD.

Kpyrosopor ¢ocdopa COCTOMT M3 ABYX 4acTed — HA3EMHOH M MODPCKOI.
B ropemix mopogax docdop HaxoguTcAs B amaTuTax. B mporecce BeIBeTpHBA-
HHA TOPHBIX NOpoJ (ocdop B cOCTaBe MUHEPAIBHBIX COeHHEeHUN IePEHOCUTCH
IPUPOAHEIME BoJaMu B MHPOBOil OkeaH. 3/leCk OH IEPEeXOAUT B COCTAB (PHUTO-
ILIAHKTOHA (TIaBHBIM 00DPA30M OIHOKJIETOYHBIX 3€JI€HbIX BOAOPOCIeii), KOTODbIH
CIYIKHUT NUIeH BOJHBIM KHBOTHBIM. Pochop B BuAe cOlell HAKAIIUBAETCA B
TKAHAX MOPCKHX JXMBOTHBIX (B CKejieTe), 4acTb €r0 YXOJUT B IIyOoKue CIou
H HaKaAINJIUBaeTCA B HJIaxX.

Bosspar (ocdopa Ha CyITy MOMKeT IPOUCXOSUTh IPH NOAHATHYN 3€MHONH KOPHL.
OmnpenenerHoe KoaudecTBo (ocdopa MepeHOCUTCA U3 BOJHON cpeibl HA CYIIY
MODCKHMH OTHIAMH ¥ YACTHYHO — IIPH IIPOMBICIE MODPEIPOIYKTOR.

M3 nmouBE! ochop U3BIEKAETCA HASEMHLIME DACTEHHAMH WU Ipeodpasyercs
uMHu B dochopcogepramue opranndeckue semecTsa. C MEDTBLIMH OCTATKAMH
opraruamoe ¢ocdop BHOBH BO3BpallaeTcs B IIOUBY.
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Bonpocskl u 3aganus

1. Kak Bbl aymaete, noyemy 6uocdepa npeacrasnseT coboi OTKPLITYIO cCaMoperynupy-
IOLLYIOCA cuctemy?

Hem obecneunBaeTcs yCTOMYMBOCTL BUochepsi?

B 4em cocToaT 0co6eHHOCTV BUONOrMYECKOro KPYroBOpoTa?

Kakum o6pazom B Buocdepe npoucxoaut KPYyroBopoT yrnepoga?

Kakue opraHnambl y4acTBYIOT B KDYroBOpOTe a307a?

CocrasbTe cxemy kpyrosopoTa docdopa B 6uocdepe.

PareN
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ﬁ% 3AKOHOMEPHOCTH HACJIEAICTBEHHOCTH

§ 38. leHeTuka kak Hayka

£ ‘) Y10 Takoe HacnenCcTBEHHOCTL?
3 Y710 Takoe naMeH4YnBoCTL?

Benuk u MHOT006pasen MED KMBBEIX OPraHH3MOB, HaceNdnIuX 3eMIio.
PasnooGpasue 1 0IHOBPEMEHHO CXO/ICTBO KHBBIX CYI[ECTB — byEIaMeHTanbHAA
ocobeHHOCTE ku3HA. YeM obecIeunBaeTcs Takas 0COOEHHOCTSL?

Mmuoroobpasue opraHH4ecKoro Mupa 00yCIOBIE€HO CBOMCTBAMH KHBOM
OPHPOJABI — HACJIEACTBEHHOCTHIO M H3MEHYHBOCTBIO. ITH (DyHAaMeHTaIbHbIE
CBOHCTBA H3y4YaeT reHETHKA.

IIpenmer nayuenns resernku. 'enemuka (ot rped. genesis — IPOMCXOXK-
fleHHe) — 9TO HAYKa, M3y4amlas 3aKOHOMEDHOCTH HaCJIeICTBEHHOCTH M W3-
MeHYMBOCTH. ['eHeTHYeCKHe HCCIIe0BAHNA M METOALI TeHETHKH MMEeIOT BajyKHOe
SHaueHMe /A PasBUTHA OHOJIOrMYecKOW HayKu B mesoM. MiMeHHO moaToMy
XVI Beemupsbiit reretngecknii korrpece B Kanane (1988) IPOXOANJI IIOT NEeBH-
30oM «['eBeTHKA U eguHCTBO GHOIOTHH».

Hacaedcmeennocme obecnieauBaer marepHaibHYIO (mopdonoruueckyio u
aHATOMHYECKYI0) U QYHKOHMOHAIBHYI0 IPEeMCTBEHHOCTH OpraHu3MOB, 00yc-
JIOBIMBAA HX CX0AcTBO. HacnencTBeHHOCTH peannsyeTcs B X0[4e HACLeA08AHUS
[P PasMHOMKEHHU OPraHM3MOB, T.e. B IpoIlecce Iepejadd HHMOPMAIHUH O
IPU3HAKAX U OCOOEHHOCTAX PA3BUTHA.

HaciiepcTBeHHOCTE HEPA3PEIBHO CBABAHA C U3MEHYUBOCMbI) — CIIOCOGHOCTDHIO
OPraHUSMOE B PAIY NOKOJEeHWH NprobpeTaTh HOBLIE NPU3HAKH U CBOMCTBA U
VTPaIuEBaTh Npekane. IsMeHIHBOCTh I03BOJIAET OPraHM3MaM GEICTPO U abdex-
THBHO NPHCNOCAOJHUBATLECA K M3MEHAKIIMMCA YCIOBHAM CpeIbL.

CBoiicTBa HAC/IEACTBEHHOCTH ¥ H3MEHUYMBOCTH MIPOC/IeXUBAIOTCA B Ipeje-
JlaX OTAENBHBIX OPTAHM3MOB M BHJO0B. OTO, B YAaCTHOCTH, MOXHO HPOCJIEIUTH
Ha npuMepe 4YesoBeKa. Pasnuumusa miofeil 0YeBHAHBI IPAKTHYECKH IO JIOOBIM
npusHakaM. HeogunakoBel Mopdosiornueckne NpH3HAKH (I(BeT BOJIOC, TJIa3,
(opma yIIHOH PaKOBMHEI, HOCA ¥ T. A.) U (usHonorndeckne (o6Men BEIIecTs,
BOCHIPHHMYHMBOCTE K 00JIe3HAM ¥ ap.). B To 'Ke BpeM#A KasKIbIH 9e0BeK B GOJIL-
el WM MeHbINEH CTeleHW MOX0 HA CBOMX pomuTeneii, gexymex, 6abyinex
U APYTHX KPOBHBEIX POIACTBEHHHUKOB.

Hayunnle 10CTHIKEHNSA [eHOTHKH CIIOCOGCTBYIOT PeIleHHuI0 MHOTHX IIpobJieM,
KacalomMuxcs CYIHOCTH KH3HH. I'eHeTHKa 3aHMMAaeT MEHTPAJbHOE MECTO B
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cucTeMe OMOJOrMYecKUX M MeJuIMHCKUX HayK. OHA chirpaia BeIyIIyI0 POJb B
pa3paboTKe COBPeMEHHO! TEOPHH 3BOJIOIHNH, CTA/Ia OCHOBOM /IJIsi BOSHUKHOBEHUSA
U PasBUTHA MOJEKYJIAPHOH GHOJIOTHH.

Benuko mpakTHuecKoe 3HAUYEHWe I'eHETHKH, IOCKOJBLKY OHA NPEeJACTaBJIAET
060l TeOPEeTHUECKYIO0 OCHOBY CeJIeKIIWH I0JIE3HBIX [JIA YeloBeKa MUKpoopra-
HHU3MOB, COPTOB KYJIbTYPHBIX PACTeHHH ¥ IOPOJ AOMAIIHHUX JKHUBOTHBIX, CIO-
cobeTBYeT yenexam NpakTHYecKod MenunuHbl. IloMHMO aTOro, reHeTHYeCKHe
3HAHHWA UMEeIOT BajKHOE MHDPOBO33pEeHUECKOe 3HaUeHHEe, IIOCKOJBKY II03BOIAIOT
YeJIOBEKY IIPAaBHJILHO MOHUMATH CYIIHOCTh IPHPOJHBIX IPOIECCOB M ABJIEHUIA.

OcHoBHEIe 3Tansl passuTHA reaeturu. [lo mavama XX B. IONEITKH YI€HBIX
00'bACHUTH ABJIEHNA, CBI3aHHBIE C HACJIEACTBEHHOCTHIO W H3MEeHUHBOCTHIO, HMe-
JI B OCHOBHOM YMO3pHUTeIbHEIA XapakTep. IlocTeneHHO OBLIO HAKOILJIEHO MHO-
3eCTBO CBeJleH’ii OTHOCHTEILHO mepeadyyl Pa3INYHEIX IPU3HAKOB OT POAMTE el
noromMkaM. OIHAKO YeTKHUX MPECTABICHHH 0 3aKOHOMEPHOCTAX HACJIE[OBAHUA
y 6100108 TOro BpeMeHH He 6b1m0. VcKI0YyeHHeM cTaly paboThl aBCTPHACKOTO
ecrectBoucueiTaTensa I'. Mengensa.

T'. MeHJle1s B CBOMX ONBITAX C PA3JUUYHBIMH CODTAMH I'OpOXa YCTAHOBHJI
BaJKHeHIIMe 38KOHOMEPHOCTH HAaCIeJOBAHMSA NPU3HAKOB, KOTODHIE JIETJIH B
OCHOBY COBPEMEHHOM reHeTHKH. PeayapTarTsl cBOUX Hccaenosanuii I'. Mergens
HM3JI0KHUI B cTaThe, onybaukosarHoi B 1865 r. B «Tpyaax ObmecTBa ecTecTBO-
ueneiTaTesneii» B r. Bpro. Oxaaxo onwiTel I'. Mengena onepexanan ypOBeHb HC-
cJIe/l0BaHUII TOr0 BPpEMEHH, II09TOMY JAaHHASA CTAThbA HE NPHBJEKIa BHUMAHUSA
COBPDEMEHHMKOB W OCTABAJIACH HEBOCTPEOOBAHHOU B TedeHHe 35 JeT, BILJIOTEH [0
1900 r. B srom roxy Tpu Goranmmka — I. Jle @pus B lonasguu, K. Koppene B
Tepmaruu u 9. UepMak B ABCTpUM, HE3aBUCHMO IIPDOBOAMBIIIHE ONBITHI 110 IHOPH-
IUBAIEN pACTeHWI, HATOJKHYINCH Ha 3a6bITyI0 cTaThio I'. MeHaens 1 o0HADYHH-
JIM CXOACTBO Pe3yJIbTATOB CBOMX HMCCIENOBAHHIN € pe3yJibTaTaMM, IOJYYeHHBIMHA
T'. MergeneMm. 1900 rox cumraercs TOLOM pPOMKIAEHUS MeHETHEH.

ITepsviit aman passumus zenemuku (¢ 1900 npumepso o 1912 r.) xapak-
TepU3yeTcsa YTBePKIeHHEeM 3aKOHOB HACJeJCTBEHHOCTH B THOPHIOIOTHIECKUX
ONBITaX, NPOBEJIEHHBLIX HA PasHBEIX BHAAX pacTeHHil ¥ KuBOTHBIX. B 1906 r.
aHTIHICKUiT yueHbl#l B. BaTCcOH mpenyiouny BayKHBIe IeHETHYECKHE TeDPMHHBI
«reH», «regetuka». B 1909 r. garckmii reseruxk B. MoragHaceH BBeJ B HayKy
OOHATHA «T€HOTHII», «(eHOTHUII».

Bmopoit sman paseumus zenemuky (npubmusutensro ¢ 1912 go 1925 r.)
CcBA3aH C CO3JaHHEM H YTBEDIKACHHEM XPOMOCOMHOUL Meopul HACAedCMEeHHO-
cmu, B CO3JaHUM KOTOPOM Beaymias POJb NPHHALJIEXKHT aMeDPHKaHCKOMY
yuesomy T.Moprany u ero yuenukam. (ITogpofHO 0 XpOMOCOMHOH TeOpHH
HACJeACTBeHHOCTH cM. §42.)
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Tpemuit sman passumuas zenemurxu (1925—1940) cBA3aH ¢ HCKYCCTBEH-
HBIM IDOJIYY€HHEM MYTalHi — HacJelyeMbIX H3MeHEHHH I'eHOB WM XPOMOCOM
(cm. §46). B 1925 r. pycckue yuensie I'. A, Hagcon u I'. C. @uiunmos BrepBeie
OTKPBLIH, YTO IPOHHUKAIOIIlee U3IydeHre BHI3LIBAET MYTALMHA ['eHOB M XPOMOCOM.
B 270 xe BpeMa ObLIM 3a107KEHBI TeHETHKO-MaTeMaTHYECKHe METOIEI H3yYeHus
IIPOLECCOB, MPOUCXOAANINX B NONYNAINAX. DyHIaAMEHTAILHBIH BKJIAL B TeHe-
tuKy nonyiaanui Beec C. C. YeTBepukos.

Hnsa coepemennozo amana pazsumus zeHemuKu, HAYABIIETOCH C CEePeUHBI
50-x rogoB XX B., XapaKTepPHbLI UCCIEIOBAHHA NeHETUYECKUX SBJICHHH HA MO-
JIEKYJIsIDHOM yPOBHE. DTOT 3Tall 03HAMEHOBAH BHIZAIOIMMHCA OTKDBITHAME:
cosmanvem mozenu ITHK, onpemenermemM cymiHOCTH reHa, pacuridpoBKOil Te-
HeTHYECKOro koja. B 1969 r. xuMuyecKkuM nyTeM BHE OPraHM3Ma ObLI CHHTE-
3MPOBaH [EPBBIM OTHOCHTEIBHO HeGOMBIION U IpocToil reH. CriycTs HeKoTOpoe
BpeMs# YUEHBIM YAaJ0Ch OCYIeCTBUTEL BBeJEHHE B KIETKY HYMKHOIO M'eHa M TeM
CaMbIM M3MEHHTDH B }KEJaeMyK CTOPOHY ee HaCJIeACTBEHHOCTD.

OcHOBHBIE Balaul COBPEMEHHO reHETHKH 3aKJII0YAIOTCS B [IOSHAHNY HOBBIX
3aKOHOMEPHOCTeH HacJIeJCTBEHHOCTH W M3MEHUHBOCTH U B HM3LICKAHHUH ITyTeH
HX IPaKTUYEeCKOr0 HUCIIOJIb30BAHNA.

Metoas!r reHeTnkn. OCHOBHLIM METOZOM HCCJIEOBAHMSA HACJIEACTBEHHOCTH
¥ H3MEHYUBOCTHU OPTaHM3MOB fABIAeTCA 2ulpudonozuieckuill anaius. B ocHOBY
CBOMX WCCJIEIOBAHMUII 3TOT MeTOJ Bnepsblie mosoxkuna Mergens. CyTs MeTona
COCTOHT B CKDEIIMBAHUU (THOpHIM3AIMH) OPraHH3MOB, OTAMYAOIHXCH JPYT
OT APyra KOHMPAcmHublMu (A1bMepHAMUBHbIMU ) TIPUSHAKAMHU, W B AeTAJILHOM
aHANN3¢ JAHHBIX IPU3HAKOB V IOJYYEHHBIX IIOTOMKOB I'HODH/IOB.

IIponecc MaTepranbHOM HACJEACTBEHHOCTH B MOKOJEHHUAX OTAEIbHEIX KJe-
TOK W OPraHU3MOB M3y4alOT HA OCHOBE yuUmozeHemuueckozo memoda. MoxHO
CKas3aTh, YTO 3TOT MeTOJ| CHYKHUT JJIA HNCCIeJOBAHUA KOJIMUECTBA, (POPMEI, pas-
MepoB XpoMocoM. B menax usyuerns GQyHKIIMOHEUPOBAHUA XPOMOCOM M MEXaHM3-
MOB MX CAMOBOCIIDOM3BEeJeHUA IIPH KJIETOYHOM JeJIeHUH BCe Yallle IPUBIEKAI0T
fuoxuMHUecKue, Ouodusnueckre U GUINOTOTHYECKHE METOMIBI.

IlejicTBHe reHa H ero NPOsABJIeHNE B HHANBUAYAILHOM Pa3BUTHU OPraHU3Ma
HU3yYAaIOT C IOMOIIBIO (heHozeHemuieckozo memoda. B ero ocHOBY BXOIAT TaKKe
IpHeMbl, KaK TPaHCILIAHTATIUA HACJECTBEHHO PA3JIMUYHBIX TKaHel, mepecagxa
Alep W3 ONHOH KJIETKH B APYIYI0, METOABI KYJbTYPHl TKAaHEH ¢ HOJydeHHeM
KJOHOB M3 OJWHOYHEIX COMATUYECKUX KMBBIX KJETOK M ID.

MeToabl reHETUUECKHUX UCCAEAOBAHMH YACTO BKJIKUYAIOT 3JI€MEHTE MATEMA-
THYECKOH CTATHCTHKHU.

HccnenoBaHus 4acTOTH PACHPOCTPAHEHUs OTHEJbHBIX I'eHOB, T'eHOTH-
II0B, XPOMOCOMHBEIX AHOMAJHUH B OTHOCHTEIHLHO 000COOIEHHBIX YeIOBEUECKUX
MONYJIAIMAX OCYIIECTBIAKT HA OCHOBE NONYJLAUYUOHHO020 Memodd. DTOT MeTOox
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II03BOJIAET MPEICKAa3aTh pACIIPOCTPAHEeHHe HACIEICTBEHHEIX OoJie3Hell, onpene-
JIUTh OTpHIATeJIbHEIE ITOCJIeJCTBHUA POIOCTBEHHEIX 6paROB, BBIABUTEL I'€HEeTHu4e-
CKYI HMCTOPHIO 4YeJIOBeYeCKHUX nonynaunﬁ.

T'eHeTnka, Kak BCAKAad HayKa, MMeeT CBOH IIpeiMeT U METOXbl HCCJEJOBAa-
HHUs, 06aagaeT cOGCTBEHHEIM TEPMHUHOJIOTHIECKHM annaparoM (COBOKYIHOCTHIO
MIOHATHI), TeOpeTudYecKol 0asz0il: TeOpHUAMH, 3aKOHAMM, 3aKOHOMEDHOCTSIMH,
IpaBHJIAMH.

Bonpocbl U 3agaHus

Y710 ABNAETCA NPeaAMEeTOM U3YYEeHUs TeHEeTUKK?

. Y710 Takoe HacnencTBEHHOCTb U M3MEHYUBOCTL?

Kak B3ammMoCBA3aHbl IBNEHUA HacneacreeHHoOCTU 1 M3MEHYMBOCTKH?

. Hasosute CyWeCTBEHHbIE HaY4YHble O0CTWMXKEeHWA, XapakKTepHbie Ons OTAe IbHbIX Nepnogos
Pas3BUTNA NreHETUKA.

hON=

§ 39. 3aKOHOMEepPHOCTU HacneaoBaHUS.
MoHornbpmuaHoe ckpewmBaHue

5 Kak Bbl gymaete, noyemy L MeHaenio yoanocb YCTaHOBUTbL 32KOHOMEPHOCTW
> HacnenosaHWA 3a40N1ro A0 CTAHOBMEHWUS MEHEeTUKW KakK Hayku?

IInan sxcnepumenTa. 3aKOHOMEPHOCTH HACIEAOBAHMA IPU3HAKOB OPraHU3Ma
ObL1H yeraHoBaeHEI . Mermenem. 9ToMy CIIOCOOCTBOBAJ IPABUIBHO BEICTPOEH-
HBIH IJIaH SKCIEPUMeHTa: IoA00p MaTepHaa JJIsd ONLITOB, IPOAYMaHHAA CXeMa
CKpenIUBaHMil, MaTeMaTUUYECKUI aHAIHU3 IOJYUYEHHBIX Pe3yabTaToB. MMeHHO
KOJIMYeCTBeHHBIH moAcueT THOpUA0B Jaj MeHIe/o apryMeHThl 414 000CHOBaHUA
unen duckpemuocmu HacaedemeenHvlx (paxmopoe (Mo3THee HA3BAHHEIX 20HA-
mu). Hacnencreenusie GaxkTops! (reHbI) AUCKDPETHEI, T. €. OHH He CIMBAIOTCH,
He CMeIIHBAaITCH.

T'ernanbHoe o0besnHeHNe GMOJIOrHUECKOTO AKCIEPUMEHTA M MaTeMaThue-
CKOTO aHAaINW3a MO03BOJHI0 MeHJen OTKPBITE HOBBIM MHP MHOrOOOpPasHBIX H
CIIOKHBIX ABNeHU. PaspaboTaHHBIA UM METOJ MOJAYYMUI Ha3BaHUE 2ubpudono-
2UYecK020 AHALU3A.

Mengens (B oTnHYMe OT CBOMX NPEAIIeCTBEHHMKOB) OpajJ BO BHHUMAaHHE
He BeCh KOMIUIEKC Pa3HOOODA3HLIX MPHU3HAKOB Y POJAUTENEH H UX MOTOMKOB,
a YYHTHIBAJ M aHAJTH3MPOBAJ HACJENOBAHUE TOJMLKO OTIENLHELIX MMAPHBIX, AJb-
mepHAMUEHbLX TPU3HAKOB.

Yenmex paboTsl ObLI TakKe obecliedeH TeM, YTO OH BEIOpAT BecbMa VIAYHBII
00'BEKT HCCJAeNOBAHHA — TOPOX, UMEMIOIINA MHOTO PasHOBHMAHOCTEH, OTJIH-
YAOIIHXCA ajJbTeDHATUBHBIMH IpHU3HaKamu (puc. 53).
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MOP®ONOTUHECKME NPU3HAKWN TOPOXA

I

JKentas okpacka CemsH 0 0 3eneHas okpacka CemsiH

Fnankas popma cemaH b MopLUMHUCTaa HopMa CeMsaH

Ik
“‘t&‘_‘ Huakuit crebess
3eneHasn okpacka nnonos (6o6o8) / \ XKenTtas okpacka nnogoe (6oGoe)

Beicokuii ctebens

KpacHas okpacka nenecTkoB UBeTka @‘ W Benasi okpacka NenecTkoB LBeTka
£ | |

LIBeTKM NasyluHble 13 y LiBeTkM BepXylUeYHbIe

(pacnpeneneHbl o iy (PacnonoxeHs

no BCell AnuHe ctebng) ; ' Ha BepxyLUke cTebns)
1

Puc. 53. Ilapel anpTepHATHBHEIX NPH3HAKOB Yy ropoxa

ITpesxne ueM HaYaTh ONBITHI, . MeHIeab TIIATENHHO IIPOBEPHI YHUCTOCOPT-
HOCTE — 20M03UZOmMHOCMb MaTeprasa. [Ij1a 3Toro OH Bce copTa ropoxa BhICEBAJ B
TeueHHWe HeCKOJIbKHUX JIeT U, yOeIUBIIUCH B OHHOPOAHOCTH MATEPHUANIA, IIPHCTYIIHI
K sKcrepumenTam. B cBoeii pabore I'. Mergens npuMeHnI MeTox zufpudusauuu
(or mart. hibrida — momecs) — ckpemuBanue ocobeil, OTHOCAIIIHMXCA K PA3HBIM
copraM (IOpogaM, BUIaM, POAaM) pacTeHHuH (WaM KHBOTHEIX). OH HCIOJIbL30BAI
pasHbIe packl 'OpoXa, KOTOPbhIe OTJIHYAJHUCH 10 OJJHOM WJIH JBYM IIapaM IIPH3HA-
KOB (Hanpumep, 0 OKpacKe UK (opMe CeMAH), U IOJyIa zubpudv. — MOTOMC-
TBO OT CKPELIMBAHHUA JBYX F'eHETHYECKH Pas/iMYdaloIUXCsad OPraHu3MOB.

s 0603HAYEeHHUA POAUTENBCKHUX (DOPM M HACIEJCTBEeHHBIX IPH3HAKOB IPH
rubpuausanuu I'. Meszens paspaboTana cBoio 0co0yi0 CHMBOJIHKY:

P (ot nar. parentes — poguTesib) — POAUTENBCKHE OPrAHU3MEI, B3ATHIE NI
CKpeIIHBaHMuA, OTJHUAIONIHEeCA HACJIEICTEEHHLIMH IPH3HAKAMH;

F (or nar. fillius — noxonernue) — rudbpuUgHOE IIOTOMCTBO;

F, — nepsoe nokonenue; F, — Bropoe nokosnenue u T. 1.

Cumsosnom ¢ (mmr Mapca) MeHgens 0003HAUUI MY:KCKHME OPraHHM3MBEI,
cuMBOJIOM @ (3epkano BeHephl) — eHCKHE OPraHU3MEI.
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3aKOHOMEPHOCTH HACJIeJOBAaHWS NPH MOHOTHODHIHOM CKPEI[HBAHHM.
Crpemusanue ocoGeif, OTIMYAIOMUXCA APYr OT APYra IO ABYM BapHaHTaM
OZJHOTO M TOr'0 <€ NPHU3HAKA, HA3LIBAETCA MOHO2UOPUOHLIM CKPEUUBAHUEM.
Hns morOrH6pUAHOro cKkpemusannsa I'. Mergens BBIOMpAJ DACTEHUSA ropoxa,
9eTKO pasnuyarmliecs M0 KakoMy-Tmbo IPH3HAKY, HApUMeD IO OKpackKe
ceMAH (KesaToH miM 3eneHoit). CeMeHa THX DACTEHHH YYeHBIH BEICEBAJ HA
TPOTAMEHUH PANA NOKOJeHHH U yOeau/csa, 4TO OHU PA3MHOKAITCH «B YHC-
TOTe», T. €. 6e3 pacllensieHus IIOTOMCTBA: PACTEHHA, BRIPAIEHHbIE U3 JKEJThIX
CeMAH, AaBalM TOJBKO JKEJThle CeMeHa, a PACTeHHdA, BhIPAIleHHBLIE M3 3eJie-
HEIX CEM#AH — 3eJieHble. 3aTeM OH CKPeIUBAJ PACTEHHA HTUX YMCTBEIX JTUHUH
MexAy co0oil, M BO BCceX ClIyyasiX MOJNydeHHEIe THGPHIBI IIEPBOTO MOKOJEHHA
(F)) nmenu nums sxenThie cemena. IIpusHAK, NPOABIAOIIANACS v rubpumos
nepsoro noxonenus (F,), Menjens HasBan JOMUHAHMHBIM, a HEe IPOSBIA-
WIURCA — peyeccusHblM.

Ha ocrose aranusa rubpuzos nepsoro nokonerus I'. Mergens chopmyrmpo-
BaJl NPA6UL0 eJuH000pasus 2ubpudos nepeozo NOKOLCHUA: 8 NEPBOM NOKOLEHUL
2ubpudoe npoaeasemcs moabko OOMUHAHMHbLIL NPpU3HAK.

MonorubpugHOe CKpeunmBaHUE CXeMAaTHIHO IPOUNIOCTPHPOBAHO HA
puc. 54.

W3 cxembl BHIHO, 4TO POAUTENLCKHE 0COOM ropoxa B pe3yJabTaTe Memno-
3a oOpasoBanmy rameThl. ¥ OZHOH M3 POXHTEIBCKUX 0cobeil mo HHTEPEeCYIOLIeMY
HaC NPHU3HAKY — OKpacKe ceMsaH — 00pasoBajHCh raMeThl, Hecymiue TeH A,
¥ Apyroit ocobu — rameTsi ¢ reHoM a. CIHAHEE PA3HOMONBIX TaMeT NIPH OILTIOM0-
TBOPEHHMH OOYCIOBHJIO NOSABJIEHHWE 3UrOT ¢ reHoTHnoM Aa. I'enomun (ot rpeu.
typos — (hopma) — COBOKYIIHOCTE BCeX reHOB, JIOKAIM30BAHHEIX B XpoMocoMax
AaHHOTO opraHu3Ma. Bece pacTeHns (rEGpPHBI IEPBOTO MOKOJEHAS — F,) nmenn
TOJIBKO KeJITble ceMeHa. VIHbIMM ciioBamMu, ¥ THOPHUIOB TEPBOr0 MOKOJIEHUS OBLI
OAMHAKOBEIA genomun (ot rped. phaino — siasio, typos — dopma) — coso-
KYIHOCTE BCEX NPU3HAKOB M CBOMCTB OPraHM3Ma, CJOKHBIIMXCHA B IIPOIECCE
HHAWBU/YAJIbHOTO Pa3BUTHUA IeHOTHIIA BO B3AMMOIEHCTBHH C YCIOBHAMH OK-
DPYKarIeld cpeabl.

3arem I'. Menzens fan BoaMoOKHOCTE rubpugam nepsoro nokonerus (F))
CaMOOIBIUTECA M MOJXYYHJ BTOpoe HoxoJjeHue rubpunos (F,), y xoroporo
O0HAPYKUJIOCH PACIIENUIeHHe 110 OKPACKE CeMAH: TPH YacTH rubpHIOB HMeTn
JeJIThIe CeMeHa, OIHA YACTh — 3eJIeHbIE.

I'. Menzens mo aHATH3Y NOJYYeHHBIX PE3yJILTATOB chopmynuposan 3axon
pacwenienus: 8 nOMOMcmee, NOLYLeHHOM NPU CAMOONbLICHUL 2ubpudos nepao-
20 noko.aenus, habawdaemca pacuenienue — '/ , 0cobell us zubpudos emopozo
noxonexus (F,) umeem peyeccusnwiii npusnax, */ , — OomMunaHmMHbLL.
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P
TAMETbI
CnyyaitHeIA
. XapakTep
ONNOAOTBOPEHUA
FEHOTUNBI F,
OEHOTUMbI F Bce pacTeHus ¢ KenTiMu F i
1 cemeHamMu 1
CAMOOTMMBIJIEHUE :
MposBneHve npasuna
e[nHoo0paans rudpuaos
MepBoro NoKoneHns
_:ﬁ ;. f
F a XL |
FAMETbI
CnyyaiHblid
xapakTep
ONNOAOTBOPEHNS
FEHOTMWIMbI F, AA  Aa Aa aa
, W _/\v/
—v'
GEHOTUNBI F, 3uyacTtu 1 4acTb
G KeNTbIMU C 3eNeHLIMU
cemeHamm cemMeHamu

Mposenenve
Gopmyna PACILENNEHMS 3:1 , SE0E o

Puc. 54. Cxema, 0TpascanInas 3aKOHOMEPHOCTH HACTeJOBAHUA IIPH MOHOIrUOpPHUIHOM
CKpeIUBaHUH
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ITuTomoruyecKne OCHOBBI 3aK0HA pacmelyieHud. YTo0b DOHATL IUTOJJIOTH-
YyeCcKHe OCHOBbBI 3aKOHA PacIlellyieHns, Hy»KHO HMETh B BUAY, YTO TOMOJIOTHYHbIE
xpomocoMsl (cM. § 10) uMeoT HAeHTHYHBIE YIACTKH — I'eHbI, KOTOPLIe OIpeze-
JIAOT Pa3BUTHE OJHOTO ¥ TOTO ke mpu3HakKa (puc. 55). Takue reHbl HA3BIBAIOTCH
annenbHbLMU Z2eHaMU (araenamu ).

B xneTxe uiIn opraHu3Me, TOYHEE, B UX TOMOJIOTHUYHEIX XPOMOCOMAX, MOKET
OBITH IIapa aJlJIelILHBIX M'eHOB, OIIPeAeIAIINX PASBATHE TOJILKO JOMAHAHTHOTO
npusHaKa (AA) Inu pasBUTHE TOJLKO PeIecCUBHOrO IpU3HAKa (aa), a MOryT
OBITH W pasHbBIE aJjieJbHEIE TeHbl (Aa ).

Kinerka unm opragmuam, roMOIOTHYHBIE XPOMOCOMEL KOTOPBIX HECYT OQHHAKO-
Bhle aJlJIeNIN JaHHOTO IeHa, HA3KIBAETCA 20M03u20moll (0 JAHHOMY NPH3HAKY).
I'omosurorer (AA ¥ aa) no gaEHEOMY reHy o0pasylOT TONBKO OZUH BHI (cOpT)
ramer: AA — A.

Krnerka unm oprasmusM, roMoJOrdauyHBIE XPOMOCOMEI KOTOPBIX HECYT PasHBIE
annenn NaHHOTO reHa (Aa), HaswIBaeTcs zemeposuzomoii. I'eTepoO3UroTE IO
JaHHOMY TeHY 00pasyioT pasusie BHAHI (copTa) ramer: Aa — A; a.

ITnTonormueckue OCHOBHI 3aK0HA PacCIIellIeHHA MOMHO IPOMLIIOCTPAPOBATE
cxemoii (cm. puc. 54).

T'umore3a wHcTOTHI ramer. s 00BACHEHUS IOJYYEHHOTO DACIIEIIeHHA
I'. Mennens OpefyIOKIII ZUNOMe3y YUCTMOMbL 2AMeNm, COTIACHO KOTOPOH N008bie
KaemKu (zamemasl ) Hecym moabK0 no 00HOMY ALLeNI0 KA 020 U3 NPUHAK08 U
c680000HbL (Yucmot ) om dpyzux anneneii amozo npusnara. I'mbpumg qaer pasHeie
BHJBI «YHCTHIX» raMeT. HamoOMHHM, 4TO OHH HECYT TOJLKO OAMH I'eH U3 KaXKJI0H
napel ajajaenbHbIX reHoB. CiayuaiiHoe CIHMAHWE IPH OIUIOJOTBOPEHHUH PASHBIX
BHJI0OB raMeT IIPHUBOJANUT K IOABJIEHHI0O KOMOMHATMI reHOB V rHODHUIOB BTOPOro
noxonenus (F,) u, cienosaTensHo, pacuienjeHuio MPU3HAKOB.

Imromoruyeckoe 000CHOBAHEE MMIIOTE3a YHCTOTHI FAMET IOJYYHIa B X X B.
Ono Gasmpyerca Ha aHANW3e NOBEAEHHA I'OMOJOTHYHBIX XPOMOCOM BO BpeMs
mero3a (cm. § 18). B roMoIOruuHEIX XpOMOCOMAX HAXOAATCH AJeJbHbIe TeHbl
(pme. 55). ITocKoOMLKY MOMOJIOTHYHBEIE XPOMOCOMBI B aHaase MepBoro JelleHus
Meii03a pacxoffATCA W MOMALAI0T B pPasHble KIETKH, TO H aJlIeJbHble T'eHBI
OKAa3BIBAIOTCHA B PA3HBIX raMeTax, T. €. TAMeTHl AeHCTBHTENbHO «YHCThIE», TAK
KaK He COJep:kaT IapHBIX ajlleneil. BeposiTHOCTEL BCTpeY IIPH OIJIOZOTBOPEHHMH
MYMKCKHX H KEeHCKHMX IIOJIOBBIX KJETOK C JOMHHAHTHLIMH H DPEIeCCHBHBIMH
annensMu paBHas. IlosToMy ciayuailHBIN XapakTep COeQUHEHHS raMeT IPH
OILIOZAOTBOPEHHUH B PE3YIbTATE OKASLIBAETCA 3aKOHOMEDHBIM.
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Pue. 55. Cxema, oTpaskaionjas IHIOTE3Y YHCTOTEI raMeT

Bonpockl u 3apgaHnsa

B 4em ocobeHHocTM MeTofa rubpuaonornieckoro aHannaa?

Movemy BLIBOP ropoxa B kayecTee obbekTa obycnosun ycnex onvitos [ Menpens?
Kakoe 3Ha4deHue ana uccneposaxumii I MeHaens nMen KoInYecTBeHHbIn aHanma?
Cohopmynupyiite npaeuno eanHoobpasva rubpuaoe nepeoro nokKoneHus.

Haiite umtonoruyeckoe o6ocHOBaHWe npasuny eauHoo6pasvs rmbpyuaos NePBOro Noko-
NeHus.

B 4em cyTb 3akoHa pacliennednsa? B kakoM COOTHOLLEHUU NMPOMCXOOUT pacLUenneHme y
rmépuaos BTOPOro NoKOAEHUS N0 reHoTUny; no GeHoTtuny?

B0O3MOXHO N CYLIECTBOBAHME reTepo3uroTHeix ocoben, ecnn y HUX AOMUHAHTHBLIA
deHoTun?

BO3MOXHO NN CYLWECTBOBaHWE reTepo3nroTHbiXx 0cobeit, ecnm y HUX PeLEecCUBHbIN
deHoTUn?

©® N O ubhwN=
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§ 40. AvrmbpuaHoe ckpewmBaHue

5 ‘) Hem oTiM4alOTCH YCNOBUSA W pe3ynkTaTthl AMrMGpUaHOro CKpewmBaHusa 0T MOHO-
5 rmbpuaHoOro ckpelumsaHns?

[durnépunnoe ckpemmueanune. [locie BuIABIeHNA 3aKOHOMEpPHOCTEH HacJe-
AOBaHUSA OHOM Maphl ATbTePHATHBHAIX IIPU3HAKOB (IIPH MOHOTHODHIHOM CKpe-
muBagun) I'. MeHeNb DPUCTYINWI K CKPEIIUBAHUIO (DOPM, PA3IHYAIOIMIHXCH II0
[BYM IIapaM IpPU3HAKOB, T.e. K JuzuOpudHoOMYy CKPewu8anuio, A KOTOPOTO
HCIIOJIB30BAJI PAaCTEHHUA Iropoxa, pasjaudaliniecsd 1o opMe H OKpacKe ceMsH.
On ckpemmuBas MexIy co60i rOMOBUrOTHEIE (YHCTOCOPTHEIE) PACTEHUA C TJIAL-
KHAMH XeJITHIMI CeMeHAMH M YHCTOCODPTHBIE PACTEHHS C MOPIIHHHACTLIMHA 3eJe-
HBIMH ceMeHaMH. ¥ BceX ruOpHUI0B IepBOTro MOKOJeHHA ceMeHa ObLIH TIaTKIMKI
¥ KeNTBIMH, CJIeJ0BATENBHO, NIPOABUIOCH NPAGULO e0UH000pasus zubpudos
nepeozo nokoaenusa (puc. 56).

3arem I'. MeH/lelb IIPOBEJI CKpel[ABaHUE 0OcoOeil mepBOro IIOKOJEHHHA, re-
TePO3HUIOTHBIX II0 ABYM IapaM ajbTeDHATHBHBEIX IIPHU3HAKOB — mo (GopMe H
OKpackKe ceMsH. B pesynbTraTe TaKoro CKpPeIUBAHMSA BO BTODOM NOKOJEHHH
rubpuznos (F,) 66110 06Hapy:xeHO pacienienre. MeHae b DOACYNUTAN, YTO IKe-
TBHIX TVIAAKHX CEMAH OKazajiock 315, sKelThIX MOPIIHHEHUCTEIX — 101, 3emeHBIX
raaakux — 108, senenbrx MopmuaucTEIX — 32. [IpoaHaIM3MPOBAB XapaKTep
pacmensenus, Mengenb crenan BLIBOJ, UYTO IPH CKPeIUMBAHMH ocoleil, rere-
PO3WTOTHBIX IIO ABYM NPU3HAKAM, T. €. Juzemepo3uzomuslx TAGPHIOB IEPBOro
nokosienus, B F, npoasaserca pacmennenue B orHomenun 9 : 3 : 3 : 1. Jlears
TacTeH NPUXOAATCA Ha JKelThIe I'IaJKue ceMeHa, TPH YacTH — Ha 3KeJIThIe MOp-
IWHWCTBIE, TDU — HA 3eJIeHble IIafKhe W OAHA YACTh — HA 3eJIeHLle MOPIIH-
Huctele. I'. Mengens o6paTuin BHUMaHWe HA TO, 9YTO B F, nossuiuce He TOJBKO
IPU3HAKK HCXONHEIX (DOPM, HO H HOBBIe KOMOMHAIMHU: KeJIThIe MOPIIAHUACTHIE
W 3eJIeHBIE IJIajKue.

Mengens cuenan BbIBoA, 4To GOpPMa CeMAH HACIELYETCA HE3ABHCHMO OT
oxpacku. O6bACHEHNE 9TOr0 3aKJII0UAETCS B TOM, YTO KaXKasd Iapa aJlelbHbIX
TeHOB pacnpefiesisgeTca y THOPHAOB HEe3aBHCHMO APYT OT APYyTra, T.e. ajeln
U3 Pa3MUYHBIX Iap MOI'YyT KOMOMHMpPOBATHCHA B JMIOOBIX coueTaHusx (puc. 57).
B namem npuMepe y AWreTeposuroTHo# ocobu (AaBb) npm opMupoBanuH
raMeT ajsenbk A MOXKeT OKasaThCA B OJHOI raMere Kak ¢ ajieneMm B, Tak u ¢
annenem b. Touno Takoii e ajlesb @ MOYKeT NONACTH B OLHY TaMeTy Jubo ¢
anneneMm B, nub6o ¢ anmenem b.

Taxum 06pasoM, y reTepo3UroTHON 0cobu 06pasyoTCa YeThIpe BOBMOMKHEIE
KoMOMHAIWK reHOB B ramerax: AB, Ab, aB, ab. Beex ramer obpasyerca 1o-
PoBHY, 110 25 % . EcTecTBeHHO, YTO IpPH CKPEIIMBAHMM 3THX TeTEPO3UIOTHBIX
ocobelt m06ad M3 YeTHIPEX THUIIOB TaMeT OZHOH DPOAMTENBCKON OCOOH MOMKeT
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FAMETbI
- CnyMaiHbIiA :
ONNoOACTBOPEHWUA
FEHOTMIbI F, AaBb AaBb AaBb AaBb
S =
—
®EHOTUMNbI F, Bce paCTeHug :Mx;igmmu rnagKumn
CAMOOTMBINTEHUE =
- [possnexvie Npasuna
' e[MHoobpasns rmopuaos
nepeoro ngiKoneHﬁ*ﬁ
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XKeHckue _ AaBB | AaBb | aaBB | aaBb
ramertbl aB e e e e
CryHaiHsi AaBb | Aabb | aaBb | aabb Sinestbony

- HE3aBUCMMOTO
xapakTep e 0 @ e e _ BUC 0
ONNONOTBOPEHNS KOMGWHMPOBaHNA

Puc. 56. Cxema nuruGpHAHOrO CKpPEINIMBAHNA, OTPAXKAKIAA 3aK0H HE3aBHCHMOTI'0
KOMOMHHDPOBaHUA
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6BITH OILIOZOTBOPEHA JM000H K3 YeThIpex THUIOB rameT, 00pasoBaHHBIX Apyroi
POIMTENBCKOH 0cOBBIO, T. €. BOBMOXHO 16 KoMGuHAIMIA.

Wcnonbays pemerky Ilensera (0Ha Ha3BaHa 10 HMEHH y4eHOI0, IPELIOMHIB-
1rero yo0Hy0 (opMy 3alHcH, IO3BOJIAIINYIO YIECTh Bce KaTerOPHH 3UT0T OTOM-
KOB IO TAMEeTaM POJSUTEIbCKHX (OopM), PACCMOTPUM BCE BOBMOMKHBIE COUETAHMSA
raMeT [P 00PA3OBAHMH N'e€HOTHIIOB I'HGPHIOB BTOpOro moxosenus F, (cM. pue. 56).

IIpu moxcdere (heHOTHIIOB, 3anmmMcaHHbIX Ha pemierke [IeHHeTa, OKa3bIBaeTcs,
uro y rubpugos F, mpomsomno pacimienseHnue mno (GeHoTHIy B OTHOIIEHHH
9:3:3:1. Ec/iy mOACUMTATE, HOJYUEHHBIE OCOOHM II0 KAMAOMY HDPH3HAKY
(OTHeaBHO 1O OKPACKe M OTAEIbHO 10 (hopMe), TO Pe3yIbTaT OKaMKeTCsHd 12 + 4,
T. e. TAKOH e, KAK IPHA MOHOTHOPHAHOM CKPEIUBAHUE — B OTHOIEHHH 3 © 1.

Wrorom mposesennoit I'. Mengesem paboTel cTaN 3AKOH HE3ABUCUMOZ0 KOM-
OUHUPOBAHUS NPU3HAKOE (He3a6UCUM020 HACLED08AHUA): NPU Juzubpudnom
CKPeWUBAHUY paculenjerue no Kaxdoi nape npusnaxos y subpudos 6mopozo
noxonenus udem He3asucumo om Opyzux nap NpPu3HAKos u pasno 3 : 1, Kak
npu MOHOZUOPUOHOM CKPEUWUBAHUU.

Fetepoaurora Aa Bb
A B
Opva napa s BE 3 ' . Bropad napa
TOMOJIOTUYHbIX TOMOJIOTMHHBIX
XPOMOCOM B M Q XpOMOCOM
b
: " MEWO3
Cny4aiHbIiA
L - r's Xapakrep
= = - pacxoxneHua
"N 5 E ‘ p— TOMONOMM4HbIX
= = 3 : J XPOMOCOM
L «3_ w . BMeWose
a 5 b ' onpepenget
v == paBHOBEPOATHOE
= P ux nonagaxHue
; y ] \ B rameTsl
_— =

Puc. 57. Cxema o6pasoBaHMaA raMeT IpHU AUTHOPHUIHOM CKDEIIWBAHHWH Ha OCHOBE
cBODOZHOrO pacxOsKAeHHA XPOMOcoM B MeTadase
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B XX B. reHeTHKH yCTaHOBHIIH, YTO 3aKOH HE3aBHCHMOTO KOMOMHHUDPOBAHUA
TPH3HAKOB CIPABEJJIUB TONBKO /I T€X CIydYaeB, KOTAA MeHbl, OTBEUYAIOIIHE 3a
Pa3BUTHE HellapHBIX IPU3HAKOB (HAIpUMep, OKpacka 1 GopMa ceMsH y ropoxa),
HaXOAATCA B PA3HBIX HE2Z0MOJ02UYHbLX XpOMOcoMax (cM. puc. 57).

IMonurubpuanoe ckpenmueanue. B npakTrke KoamaecTBo nap reHoB, IO KOTOPBIM MO-
IyT OBITH TeTePO3UIOTHEI CKPEIMBAIOITHECH OPraHU3MEL, Jaile scero 6erBaer GoJsee ABYX.
B 2T0M city4ae cKpemmBaHHe HAZKIBAIOT noauzubpudnubim. IlomurubpugHoe cCKpemmuBa-
Hpe NOMTHHAETCA TEM JKe 3aKOHOMEDHOCTAM, UTO H MOHOTHOPHIHOe, H TUTHODHIHOE.
TIpn monmuruGpuAHOM CKpemuBaHUY pasHOOOpasue 0KHAAEMBIX KOMOMHAIMH U I'eHo-
THIOB, ¥ (DEHOTHIOB Y THOPHIOB BTOPOI0 HOKOJIEHHS 3aMETHO BO3DACTAET. Hanpumep,
IIDH TPHIEOPHAHOM CKPeIHBAHUY TeTePO3UIOTE 06PasyIoT 110 8 THIIOB TaMeT, JAalIux
64 xomOumanun. B Gosee obmeit Gopme pacmemnnenue 1o (eHOTHIY NPOMCXOTHUT IO
GbopmyJie 3", rie n — YHCIO TApP IPU3HAKOB, B3ATHIX IJIA CKPeN[UBaAHUA.

Bonpocskl u 3agauus

1. MNoyemy y rubpvaoB BTOPOro NOKONEHUS NOSIBASIIOTCS HOBLIE, OTNUYHBLIE OT UCXOOHbIX
dopmM, koMBuHaLMK NpU3Hakos?

CKOJ/IbKO TVMNOB ramMeT 06pasyioT AUreTepo3nroTsi?

B kakom cooTHOWeHWW y rubpuaoB BTOPOro NOKONEHUS NPOSIBASETCS pacwenneHue
no ¢eHoTUny?

Kakim 06pa3om MOXHO BLIIBUTb BCE BO3MOXHKIE reHOTUMbLI rmBpraos BTOPOro NOKONEeHUs
npu AurnBpuaHOM CKpeLBaHnm?

5. Cdopmynupyiite 3aKOH HE3aBUCUMOro KOMOWHWPOBAHWUA NMPU3HAKOB.

powp

§ 41. JomuHupoBaHue.
AHanusupyouiee ckpewmsaHme

5
J) B yem saknoyaeTcs AoMUHMpOBaHWMe? Kak OHO nposenseTcs?

Homunuposanne. IIpasuno exmHOOOpasus ru0pHIOB IIE€PBOTO MOKOJEHU,
ycranoBiaeHHOoe I'. MenmesneM, uHOra HAa3BIBAKOT 3AKOHOM JOMUHUDPOBAHUA.

Homunuposanue — 3to popma B3aMMOZEHCTBUA AJLTeMbHBIX TeHOB,
[IpH KOTODOM OAMH M3 HHX B IeTePO3HroTe HOAaBJIseT JeiicTBUe APYroro.
B onsirax I'. MeHzens wHabaroganoch SBIEHHE NOJLHOZ0 doMUHUPOBAHUSA, TIDH
KOTOPOM JOMMHAHTHBII aJ171e/lb B FeTePO3HIOTe IIOJIHOCTBIO TTOJABIAeT AeHCTBHe
peneccuBHOTO ajnend. Hanpumep, ren xeJaToil OKPaCcKu ceMAH ropoxa IIOJIHO-
CTBIO NOAAaBJAET NIPOABJIeHHE I'eHa 3eJIeHOH OKPAacKH, a TeH, OTBeTCTBeHHBIH 3a
rIaAKylo IOBePXHOCTE CeMAH, IIOAABIAeT TeH, ONPeAe/IAIITHN MOPIMUHICTOCTD
ceMaAH. FIMeHHO OaTOMY reTeposuroTHsle ocobu (AaBb, AaBB, AABb) denoru-
IHYEeCKH HEOTJIHYHMBI OT JOMHHAHTHBIX TOMO3HTOT (AABB) — H Te H Apyrue
HMeIOT JKeJIThle IJIaJiKkie ceMeHa.
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Henouasoe gomuauposanne. HapAny ¢ moJHEBIM JOMHHHADOBAHWEM B IPHPOJe
yacTo HaDIOZaeTcHa HenoaHoe domunuposarue. HemonHoe NOMUHHUPOBAHWE —
OIMH U3 BAAOB B3AUMOJEHCTBHA aJljIeIbHbIX ['€HOB, IPH KOTOPOM IOMHUHAHTHBINA
aJjlelb B T'eTEepPO3HUTrOTe He IIOJHOCTHIO MOJaBIAeT NPOABIEHHE DEerecCHBHOIO
ansens, u y rubpuoB nepsoro noxkoaesnd (F|) BrIpakeHHOCTh NPU3HAKA UMeeT
IpPOMeKyTOUHBIH XapakTep. Tak, y JHBHHOTO 3eBa, HOYHOM KPACABUILI H3BECT-
HBI IBe PACHl — € KPDACHBIMHU U OesJbIMH nBeTKaMu. ['MOpUAEL, HOayYeHHbIE DX
CKpeIMBaHMA BTUX JBYX DPAac, HMEIOT IBEeTKH PO30BOH OKpacKu (puc. 58).

IIpu nanpHeimeM CKPEIMBAHHN T'HOPHIOB C PO30BOM OKPACKOHM LBETKOB
Mesxay coboit B F, mpomexoauT pacuieiieHHe, OTIHIAONIEECH OT THINTHOTO
[ MOHOIHGPHIHOTO CKpellMBaHUsA cooTHomeHuA 3:1. B ciaydae HemoxHOro
JOMHHHUPOBAHMA cooTHOmeHue (enorunos y rubpujgos F,pasmo 1:2:1, r.e.
pacienienre Mo GeHOTHITY COBHAAeT ¢ PACIielIeHHeM II0 TeHOTUIY. ITO IPO-
HCXOIUT MOTOMY, 9TO TeTepo3uroTHsie ocobu (Aa) oTaudaTces M0 (GeHOTHIY
OT JOMHHAHTHBIX TOMO3HToT (AA).

HenosiHOe ZOMHHUPOBAHHE IIPEACTABIAAET co00H HMCKJIIOUeHHE M3 YCTAHOB-
smeHHBIX MeHzeneM 3aKOHOMepHOCTel MOHOruOpuAHOro cCKpentuBanusa. Bobmoi
yaaueir I'. Mergensa GbLIO TO, 9TO OH BhIOpas AJd CBOMX ONBITOB ¢ FOPOXOM
NpH3HAKH, HACIEI0BAHIE KOTOPEIX He HMeeT IPOMEeKYTOUHOrO JOMUHUPOBAHHUA.

HenosHOE JOMHHHMPOBAHHWE AOCTATOYHO MIMPOKO PaclpoCTPAHEHO B IPHPO-
ne. OHO HabaIOfaeTcs Kak y pacTeHHil, TaKk W y »KHBOTHREIX. Hanpumep, npu
CKpenIMBAHKMH KDPYIIHOTO POraToro CKoTa KPacHOH u 6esoi MacTed IOJydaioT-
cA THOPHABI YaJaol MAacTH, y HEUX Oejble M KpPacHLIe BOJOCH], 00Jee WIH MeHee
pPaBHOMEPHO HmepeMellaHHbIe.

Ananmuznpywomee ckpempuBanue. I'. Menjgenb Buepsble yCTaHOBHI QAKT, YTO
pacTeHHs, CXOQHEIE [I0 BHEIIIHEMY BUAY, MOTYT OTJIMYATHCA 110 HACJIECTBEHHBIM
cBoiticTBaM. O regoTHIIe OPraHU3Ma, UMEOIIEero pelleCCUBHEIH IPHU3HAK, MOMKHO
cyauTh 10 ero pemoruny. Hanpumep, pacTeHUA ropoxa ¢ 3eJIeHbIMH CEMEeHaMH
10 JTAHHOMY IPH3HAKY MOTYT OBITH TOJBKO PEIlECCHBHEIMH I'OMO3UIOTaMH (aa ).

ITpH OTHOM AOMUHUPOBAHUK FOMO3UTOTEI (AA ) 1 reTeposuroTsel (Aa ) IMeIoT
OJMHAKOBBIH (eHOTHI (HAIpUMeED, CeMeHa XeaToil okpacku). [lna Toro 9Tobsl
OIpeIe/NTh TeHOTHUIIBI TAKUX 0c0oGeil, IPOBOAAT AHALUIUPYHOWee CEpewusanue,
T, €. CKperquBanue ocodu, uMeromed GeHOTHIHYECKH JOMHHAHTHELIEC IPU3HAKH
H HEHSB&CTHHI':I reHoTHII, C 0006]:10, TOMO3UTOTHOM IIO penecCHBHBIM aJLIeIsaM.

Hanopumep, y IJIOJ0BOH MYIIKH Apo30(hHJIbl AJHUHHBIE KPBLIbA NJOMHHH-
PYIOT Haj peAyNUPOBAHHLIMH (3a4aTOYHBIMH) KPBLIBAMU. Oco0b € JJMHHBI-
MY KDBLIBAMH MOXeT OBITh IOMO3UTroTHOU (BB) HWiau reTeposMroTHoi (Bb).
Ilisi yeTaHOBIGHHSA ee 'eHOTHIIA CIIeyeT IIPOBECTH aHAIU3HUPYIOIIee CKPeuBa-
HHe, T. €. CKPECTUThL MYXy ¢ HEHU3BECTHBIM MeHOTHIIOM C MYXOii, 'OMOSHUTOTHOMH
10 peleccUBHBIM aynensam (bb ), ameromei 3a4aToyHble KpelabA. Ecin y Bcex
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Puc. 58. Cxema Hac/ie[0BaHUA IPU3HAKOB IIPH HEIOJHOM JOMHHHDOBAHHH
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[IOTOMKOB OT 3TOTO CKPELIMBAHUA OYAYT AJHHHLIE KPBLIbA, TO 0CO0Ob C HEH3Be-
CTHBIM TeHOTHIOM — AOMHMHAHTHas romosurora — BB (puc. 59).

Eenu ke B MOTOMCTBE YMCJIEHHOE COOTHOIIeHue ocobell ¢ NIUHHBIMU H pe-
IYIAPOBAHHBIME KDPbUIbAMHE Gyner paBHo 1: 1, T0 0co0b C HEHU3BECTHEIM I'€HO-
TATIOM — reTepos3uroTHa (Bb).

OnpejesieHre TeHOTUIIOB HMeeT 0OJbINOe 3HAYEHHE DU CeJIeKITHOHHON pa-
GoTe B JXHBOTHOBOICTBE H pacTeHHeBOACTBe. AHaIM3UpyIOllee CKpeIlMBaHHUE
Ba’KHO ¥ [N MeJMIIMHCKOM MeHeTHKH, M IeHEeTHKH YeJlOBeKa. Ho B ornmuwme
OT CeJIeKI[MOHEPOB U HCcJefoBaTeseil, KOTOPbIe MOT'YT CTABUThH dKCIEPHMEHTHI

Y npo3ohunsl:
B — LAWHHLIE KPbiNbs; b — 3a4aToyHbie (KOPOTKME) KPbibA

FEHOTMN
BB unv Bb

FTEHOTHN
TONbKO bb

AHanuanpylolliee ckpelmsane P: TEHOTUN HEU3BECTHbIA X bb

1. Ecnv Bce NOTOMKM OT 3TOI0 CKpelmBaHms 2. Ecnu B noTOMCTBE OT STOrO CKpelusaHns
BYayT C UIMHHBIMW KPBITBESAMW, TO GyAyT MyXU C ANTMHHBIMA U 3a4aTO4YHBIMW
HEWaBEeCTHLIN reHoTun — BB, Tak Kak: KpbiNbAMK (B COOTHOLLEHUW 1:1), TO

HEeW3BECTHLIA reHoTun — Bb, Tak Kak:

P X bb P
FTAMETbI p FTAMETbI
FEHOTUNBI F, FEHOTUNBI F, Bb bb
Bce ocobu Ocobu Ocobn
DEHOTUNBI F C AIVHHLIMWA GOEHOTUNbI F C ANWUHHLIMKA - C 3a4aTOYHbIMK
) KPbUIbAMUA T KpbinbSMW KpbInbaMu
= = 1

Puc. 59. CxeMa aHATM3HPYIONEro CKPelMBaHus (Ha mpuMepe Apo30(huiib)
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110 CKPEIMBAHUIO OPraHU3MOB, YUeHbIe B 06,1aCTH reHeTHKH JeI0BeKa ¥ Bpauu,
JIMIIeHHbIe TAKOH BO3MOXKHOCTH, IPUOEraloT K U3y4eHHIo 1 AHAJIH3Y POJOCIOB-
HbIX. IO YMCIOBBIM COOTHOIIEHWAM MOTOMKOE B POJIOCTIOBHBIX HINYT Opaxu,
KOTOpbIe IO PAAY NPH3HAKOB ABIAIOTCA AHATH3UDYIOMINMH.

Bonpocbl u 3apnavusa

1. Yrto npencrasnaer coboi nonHoe AomuHrposanue? MNpueenuTe NpUMepbl NOAHOMO AOMM-
HUPOBaHWUS.

2. Yem xapakTepusyeTcsi HenosHoe AoMuHupoBaHue? MNpueeauTe ero Nnpumepsi.

3. Cob6noparTcs M 3aKOHOMEPHOCTU HacnenoBaHus, yctaHoBneHHole . MeHaenem,
B Cny4ae HenonHoro oMuHupoBaHna? OTBET NOSICHUTE.

4. TMoyemy y rubpunos F. Npu HenonHom goMuHMpoBaHuK cobnioaaeTcs npaBnno enuHo-
obpa3zua?

5. Kakoit Tun [OMUHUPOBaHWA NPORBASNICS Y PaCcTeHunin ropoxa B aKCNepUMEHTANLHOM paboTte
. Mennens?

6. Y10 npeacrasnset coboi aHanuaMpyoLLee CckpelwumBaHune? lNoyemy OHO Tak HasblBaeTcs?
B Kakux Lensx McnonbayioT aHanuanpyioLee cKpeLLmsaHmne?

§ 42. CuenneHHoe HacnepoBaHue.
XpomMocoMHasi Teopusi HacNeaCTBEeHHOCTH

5 MoueMy 3aKoH HE3aBUCUMOrO KOMBMHUPOBAHUS MPU3HAKOB crnpasenivne Tosb-
J) KO Ans Cny4aes, KOrAa napbl HeaseNbHbIX FreHOB HAXOAATCA B Pa3HbiX napax
XpOMOCOM?

Cuenzenne resos. Bo Bcex npuMepax cKpeljuBaHus, PaCcCMOTpPeHHBIX B IIpe-
ABIAYIIUX naparpadax, MMesIo MecTo HesaBUCUMOe KOMOGHHHEpOBAHHe, IOCKOJBKY
HHTEPECYIOIIye HAC Mapkl M'eHOB HAXO/AMWINCH B PadHEIX Iapax xpomocoM. Takue
TeHBI CBOGOHO COYETAIOTCA APYT C APYTOM B COOTBETCTBHH C 3aKOHOMEPHOCTHIO
HE3aBHCHMOI0 KOMOMHHPOBAHHA.

Y pasnuYHBIX OPraHHU3MOE YHCJIO TeHOB MOXKET HACYMTHIBATH OeCATKH N
COTHH TBICAY, YHCJIO K€ XPOMOCOM BeCbMa OTPAHHYEHHO, APYTHMMH CIIOBAMH,
HCJIO FeHOB 3HAYHUTEIBHO IPEBOCXOAUT YMCJIO XpoMocoM. Bot mouemy B kamxmoii
XPOMOCOME pacmojiaraeTcsa MHOXKeCTBO IreHOB. I'eHEI, JIOKaIM30BaHHBIE B ONHOIT
XpOMOCOMe, 00pasyioT zpynnv. cyenienus; oOLIYHO OHU MOMAAAI0T B rameTy
BMecTe. YHCIO0 IPYNI CLEIUIeHUs PABHO YHCIY map XPOMOCOM, HMJIH TaIIOM]-
HOMY 4HCJIy XpoMocoM (puc. 60). 3To sKCIepUMeHTaIbLHO IOATBEPIKICHO ¥ BCeX
XOPOIIO M3YYEHHBIX B 3TOM OTHOINEHHUH OPTaHU3MOB.

Cuennennoe HacienoBamme. B ciyuae pacrosioskeHHs TeHOB B OIHOI Xpo-
MOCOME OTMEeYaeTCA HX CUENJEeHHOe Hacledo8aHue — SBJIeHHE COBMECTHOrO
Hac/ie/J0BaHUs I'€HOB, JIOKATU30BAHHBIX B OJHOH XpoMocome (puc. 61).



3aKOHOMEepPHOCTU HacneacTBeHHOCTH

191

CoensieHHOe HacJeJoOBaHUE HU3Y-
yan amepukascKkuit resetur T. Mop-
raH Ha OpHUMepe HacJeZOBaHWUA IIPH-
3HAKOB y ILJIOJOBOM MYIIKH ApPO30-
¢uasl. (B XX B. gposopuna cramxa
OCHOBHBIM 00'BEKTOM TE€HETHYECKHX
uceaesoBanuii.) BeliM npoBegeHBI
PKCOEepHUMEHTHI II0 CKPEeIMBAHHUIO
FOMO3MIOTHBIX II0 JOMHHAHTHBIM
annensaMm myx (AABB) c cepsIM
TeJOM ¥ AJWHHBIMUA KPBIIBAMH H
FOMO3HTOTHBIX MYX II0 PEIeCCHBHBIM
amnensam (aabb) ¢ TeMHBIM TeJIOM U
PeAyIMPOBAHHBIMU KPBUIBAMHU.

¥ rubpunos F, npoasuiauck Toab-
KO JOMHWHAHTHBIE IDH3HAKK — cepas
OKpacKa TeJa W AJWHHBbIE KPBLIbSA
(corzacHO IpaBHJY eIMHO0Opasusa
ruOpuI0B IePBOTO MOKOJIEHU ).

3arem rubpuasl F, BHOBB CKpec-
THJIN C MyXaMm#u, N'OMO3UIOTHBIMU IIO
peliecCHBHBIM annenam (aabb), T.e.
[IPOBENH AHAJIM3UPYIONIee CKpeliH-
BaHHe.

IMonyueHHble Pe3yabTATHEl OTJIH-
YaJIMCh OT PE3YJIbTATOB JUTHOPHIHO-
ro CKpeIluBaHUA. Y YeHble IPeJIo-
JIOKHJIN, YTO IIapa HeaJIeJILHBIX Te-
HOB, T. €. I'€HOB, KOHTPOJHUDPYIOMIHX
pasBUTHE MMPH3HAKOB OKPACKH TeJsa
U JIJHHB KPBIJIBEB, JOKAJIN30BaHBI
B OXHOM xpomocome. B arom ciydae
Y OUTeTEePO3UIoThl BOSMOIKHO 0bOpa-
30BaHWe IBYX THUHOB rameT (AB u
ab) ¥ moABIeHWE ABYX THUIIOB IIO-
TOMKOB: C CEPBIM TEJIOM, IJIUHHBIMU
KpeLIbaME (AaBb) 1 TeMHBIM TeJoM
¢ PeAYINHPOBAHHBIMHU KPBIIbBAMH
(aabb). Ilpuuem Takux rubpHUAOB
ROJI2KHO ObIThL mopoBHY (mo 50 %),

Bug 5“‘:"0 FannonagHoe
OpraHu3moB uau.ueu:w: yucno
ERYEE XpPOMOCOM
cuenneHus
YenoBek 23 23
Mbiib 20 = . 20
TyToBbIA
wenkonpag, 28 28
Aposzoduna 4 4
Tomar 12 12
Kykypysa 10 10
AumMmeHb 7 7
lopox 7 T

Puc. 60. T'pynne! cluenieHdsa Yy PasHBIX
BHJIOB OPraHU3MOB

Mapa roMonorMuHLIX XpoMOGOM

ﬁ

Fens, ALD THA ﬁﬁ
KOHTPOAMPYIOLLME
pazauTie
NpUaHaKkoB

okpacku Tena (A, a)

1 ANWHLI Kpbikes (B, b),
NoKanvuaoBaHbl

B O[1HO#

XpoMocome

HodepHue [oyepHue
XpOMaTUabl XPOMaTU bl

Puc. 61. CxeMa cIenieHEusa TeHOB
Yy Apo30(uinl
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a (hopmya paciennesus — 1:1. OfHAKO TAKOIO COOTHOIEHHSA B SKCIIEPAMEHTe
Moprana rakxe He Habioganock. PesysiabraTs AHAJIHA3UPYIOIIET0 CKpeIuBa-
HUA ObLIN caexyomumu: 41,5 % cephIX AJNMHHOKDBLIBIX MyX; 41,5 % TeMHBIX
C PeAAyIHPOBAHHBIMH KPLLIBAMHY; 8,5 % TeMHBIX AIMHHOKDBLILIX; 8,5 % cephix
C peJyIHUPOBAHHBIMYU KDPBLIbAMH.

ITpeo6naganue cephiX ANMHHOKPBLIBIX M TEMHEBIX C pPeAyOnUpPOBaHHBIME
KDPBLIBAMHA MYX CBH/ETENIBCTBOBAJIO O TOM, UTO reHBl A 1 B u a u b cremiens:,
Ho He abcomoTHO. Ha 2T0 yKaseIBamo mosiBjeHHe MYX € MePeKOMOMHHPOBAH-
HBIMHM NPH3HAKaMH (cepoe TeJo, PeIyNHPOBAHHBIE KDHLILA M TEMHOE Telo,
ANMHHHEIE KPBLIbsA). [lepekoM6HHALNSA I'€HOB ABHIACH CJI€ACTBHEM KDOCCHHTO-
Bepa TOMOJIOTHYHBEIX XPOMOCOM Yy HeKOTODRIX ramer (17 %) Bo Bpems Meiioza
(cm. § 18). T'ameTs! ¢ mepeKOMOMHMPOBAHHBLIMH AJLIEIAMM MTOJYIHINA HA3BAHUE
KpoccosepHbix zamem. BOSHHKHOBEHHe NOTOMKOB C MePeKOMOMHMPOBAHHBIMHI
IpU3HaAKaMH B dKcnepuMmenTtax T. Moprama — CBHETeIBCTBO HAapYIIEHUS
CIIEIJIEHUS I'€HOR.

B xopme mccnemoBaHuil yueHble yOeNUIMCH B TOM, UTO CIEIJIEHUE TeHOB He
Bcerja ObiBaer monHEIM. OHO MOKeT GHITH HAPYIIEHO KPOCCHHTOBEPOM, IPHBO-
AAMIEM K BO3HUKHOBEHHIO KaYeCTBEHHO HOBHIX (DEKOMOMHAHTHBIX) XPOMOCOM,
BCJIEACTBHE 9er0 00pasyroTca HOBBIE TUIILI raMeT. B MTore v IIOTOMKOB IIOSBJIS-
I0TCA HOBble KOMOMHAIIMHY IPH3HAKOB, OTCYTCTBYIOIIHE YV POAUTEIBCKHX 0COBeii.

PesynbTaTel sKCHEPMMEHTOB ¢ MYXOH Apo30duI0# MO3BOMHIN cHOPMYIH-
pPOBaTk 3AKOH CYenienHo20 Hacredosarnus (uau 3axon Mopzana): zenvl, 10Ka-
NU308AHHbIE 6 00HOU XPOMOCOME, HACTO HACLedYIMEs co8MecmHo, 06pasys
epynny cuenjieHus.

XpomocomMHasA Teopusa HacaencTBeHHOoCcTH. Co3Zlanue XPOMOCOMHOM TeopUH
HacJIeCTBEHHOCTH CTAJIO OJHHM M3 KPYNHEHIINX TeOpPeTHUEeCKUX 0000meHnH
FeHeTHKHU. 3acayra co3lanus dToi Teopuu npuHayiexut T. Moprany u coTpya-
HuKaM ero naboparopuu K. Bpumxkecy, A. Crepresanty u I'. Ménnepy.

CorsacHO XpOMOCOMHO# TEOPHH HACJIEeACTBEHHOCTH, XPOMOCOMBI ABJIAIOTCS
HOCHUTEJIAMH T'eHOB H IPEeJCTaBIAT cof0il MaTepHANBHYIO OCHOBY HAaCJel-
crBeHHOCTH. Ka)kjaa mapa aseseil JIOKaJiM3oBaHA B Iape IOMOJOTHYHBIX
XpOMOCOM, DPHYEM KaXJasd M3 FOMOJOTMYHBIX XPOMOCOM HECET 10 OJHOMY
U3 I1apbl ajljIejIeH.

Korkpersbie GOpMbI TeHOB — aJUIEIH 3aHMMAIOT OFHO H TO K€ MecTO — Ji0-
KYC — B POMOJIOTHYHBIX XPOMOCOMAX.

lemsr, pacmososeHHbIe B OAHON XpoMocoMe, 06pasyioT Ipynny CIleIIeHNus
¥ HACcJeAyIOTCSA BMecTe. YHCJIO IPpyNI CHENJeHHWS PABHO TaILIONAHOMY YHCIY
XPOMOCOM.

Hapymenne cuennesus — cieicTBHe KPOCCHMHIoBepa B Meitoze. Yacrora
KPOCCHHTOBepa (IIPOLeHT KPOCCHHTOBEPa) MeKY JBYMs HeaseIbHBIMI TeHaMHU,



3aKOHOMEPHOCTH HACNEeACTBEeHHOCTH

193

PACIIOIOMKEeHHBIMI B OZHOM XPOMOCO-
Me, HPOMOPIIHOHANBHA PACCTOAHHIO
MeXXKAYy HHMH: dyeM OJIHKe pacIioJo-
JKeHBI T€HBI B XPOMOCOME, TEM TeCHee
CIleILZIeHHe MeXKJY HEMH H TeM perKe
OHH PasgesiioTCs IPH KPOCCHHTOBE-
pe, B Hao00pOT.

3aKOHOMEDHOCTH, OTKPBITHIE Ha-

yuroi mkoso# T. Moprara, Gvrnu
[I03JHEe TOATBEDPKIEeHEI MHOTOYHC-
JIEHHEIMH HCCJIeIJOBAHUAMUY, IIPOBe-
JEeHHBIMH Ha DPa3HBIX 00BEKTaX.
OcHOBHEBEIE TIOJIOMKEHHS XPOMO-
COMHOM TeOpHH HACJEJCTBEHHOCTH
BaKJIIOYAIOTCS B CJAEAVIOIEM.

e T'eHbI PacHOJIOKEHBI B XPOMO-
coMax JHHENHO.

e Kaxawniii reH B XpOMOCOMe 3a-
HHEMAaeT OIpejeleHHOe MeCTO
(;oxye).

e Kampas xpomocoma mpepn-
craBiageT coboi rpynny cmem-
JIeHuA TeHOB. Yumcno rpynm
CHEIJIEHHA Y KaXJOro BHUJA
OpraHM3MOB PABHO TAILJIOMI-
HOMY 49HCJY XPOMOCOM.

e Mex /1y TOMOJIOTHYHEIMHA XPO-
MOCOMaMH MOJKET IPOHCXO-
IuTh 00MEH aJlIe/IbHBEIMH Te-
HaMHd — KPOCCHHTOBED.

e PaccrosHue Mexay reHaMu
B XpOMOCOME€ NIpAMO IpO-
NOPIHOHAJLHO NPOIEHTY
KPOCCHHI'OBEpa. ITO 03HAYa-
€T, YTO KDPOCCHHIOBED dYalle
MOMEeT NPOHCXOAUTEL MesK-
Ay Goslee ymaJleHHBIMH ADYT
OT Opyra TeHaMH H Dexe —
MeXIY OJH3KO pacIoJIOKeH-
HBEIMY T€HaAMH.

Yo ®

HopmaneHbIA HexpoTuyeckuii
NUACT ncT
‘Y‘ s s %
MNpoctoe CnoxHoe
couseTue 30 cougeTue

® e

He3aocTpeHHbIH 3a0CTPEHHLIA
nnoa nnog
AW L hf
OnyLeHHbIA HopmanbHblii
anuaepMnc anuaepMuc
55
0——0
HopmanbHbiii Mpoponroeareiid

nnog nnop,
BbiCOKUiA Kapnuxonhlﬁ

scxon D 0 7088

\ VAN 4

HopmanbHbiii NaTHucTLIA
nucT nmcT

Puc. 62. TeseTHyeckada Kapra Tomara
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lemernueckue Kaprel. [[pUHIUD HOCTPOEHUS IeHETHYECKHUX KapT (KapTH-
poBaHHe) XpoMocoM paspaGoranm T. Moprad m ero yueHMKH. B OCHOBY 3TOTrO
IPHHIMIIA IIOJ0eHO IPeCTABICHE 0 JUHEHHOM PAaCIOIOMKEeHHH I'eHOB II0 BCel
JJMHe XpoMocoMel. I'eHeTHYecKHe KapThl XPOMOCOM IPEACTABIAIOT o000l cxemy
B3aMMHOI0 PAcHOJIOKeHHs I'eHOB, HAXONAIIUXCA B OJHOHW TpyIIe CIelJeHUud.
WEBBIMH clIOBaMH, Ha IeHeTHYECKHX KapTax YKAasaH MOPANOK PaCIONOMKeHWS
reHOB B XpPOMOCOMe M OTHOCHTEJIbHEIE PACCTOAHMSA MX APYT OT apyra (puc. 62).

T'emeTngeckne KapTHl CTPOATCHA HA OCHOBE IPAMOTrO IIEPEBO/a YaCTOTH KPOCCHHTOBEpa
MeKy FeHaMH B IIpejanoaraeMsle (YCIOBHEIE) PACCTOAHHA MeXIY HEMH B XPOMOCOME.
Enuannei paccToAHUS Ha FeHeTHYECKON KapTe ABjiAeTcA Mopzanuda. OgHa Moprasuia
coorBercTByeT 1% KpoccuHrosepa. Hanpumep, eciim 4acToTa KPOCCHHTOBEPA MEMKIY
resamu A 1 B paBHa 5%, TO 3TO 03Ha4YaeT, 9YTO OHH PACIOJOKEHHI B OJHOH W TOH Ke
XPOMOCOME Ha PACCTOAHHH 5 MopraHuj. Ecim ke gacToTa KPOCCHHIOBEpa MEMAY I'eHa-
v A u C cocraBnser 17%, To OHM pasjiejieHbl paccTosHueM B 17 Mopraswa u T. 1.

Y4YeHBIM yZaJ0oCh KAPTHPOBATHL XPOMOCOMEI MHOTHX OpPraHHM3MOB, B TOM
yupcje dejioBeka. B HacTosIee BpeMs XPOMOCOMHBIE M TeHETHYECKHEe KapThI
IIAPOKO MCIOJL3YIOTCA HA IMpaKTHKe. MX NPUMEHAT B CEIeKIHOHHONW IpaK-
THKEe ¥ MHUKDPOOHOJOrHYecKOil NPOMBIINLIEHHOCTH, 4 TAK)Ke B MeIHIIHHCKOMN
reHeTHKEe JJA JHAlHOCTHKU Dsla HACHEACTBEHHBIX 00Jie3HeHl M BBLISABICHHUA
myTanuii. Bea rereTHYeCKHX KApT HEBO3MOYKHO PA3BHTHE IeHHOH HHIKEHEDHH
U MOJIEKYJIADHONA GHOJIOTHH.

Bonpocbl n 3apanmsa

1. Mexay KakMMu XpoMOCOMaMM Halle NpoMcxoauT KPOCCUHIroBep?

2. Y710 Ha3bIBAOT rpynnoi cuenieHdns? Yemy paBHo 4MCcno rpynn cuenneHma?

3. KakoBbl NONOXEHWUA XPOMOCOMHOW TEOPWUM HACNEACTBEHHOCTH?

4. Yro Takoe reHeTunyeckasn kapta? Kakoe 3HaueHWe UMeeT reHeTuyeckoe kapTuposaHmne?

§ 43. leHeTuka nona.
HacnepoBaHue, cuensieHHoOe C NOJIOM

5
_‘,) MoxeT n1 HacnenoBaHWe NPM3HakoB ObiTb CBA3AHO C NONOM?

IlepBuuHble H BTOPHYHBIE IOJOBBhIe NMpH3HAKH. M3yueHHe NMOBEIeHHUHA
XPpOMOCOM BO BpeMs MeiH03a M OILIOJAOTBOPEHHSA IO3BOJHIO PEIIUTh BAYKHYIO
OHOJOTHYECKYI0 mpobiieMy — onpedenerue noaa. Ilosn mpexpcraBiaseT coboit
COBOKYIIHOCTh NIPU3HAKOB ¥ CBOMCTB OpraHmMaMa, ofecliedyrBalOIAX BOCIPON3-
BOJICTBO IIOTOMCTBa H Ilepefady HacJeJCTBeHHOH MHMOPMaIHH.

OGEIUHO Pa3IHUYalOT MepBHUYHLIE W BTOPHYHGBIE MIOJOBEIEe npu3Haku. K nep-
GUYHBLM NOJOBLLM NPUIHAKAM OTHOCAT Mopdosornyeckue 1 GU3UOJIOrHUecKue
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0cO0EHHOCTH OPTaHU3Ma, KOTOphIe 0becriednBaOT 00pasoBaHre raMeT U CIUAHHAE
HX B IIpoIlecce OIJIOAOTBOPeHHUsA. IlepBUUHEBIE IOJIOBEIE IPH3HAKH ONPEAEeIdI0T
TAKKe Pa3jMyYudA B CTPOEHUM BHYTPEHHHUX U HADVIKHBIX IIOJOBBIX OPraHOB.

K emopuuHbim nonoeblm npu3Hakam OTHOCAT TAKHe IPHU3HAKKM U CBOMCTBA
OpraHm3Ma, KOTOPhle HeIOCPeACTBEHHO He o0eclleuyHBAaOT IIPOIlecca ramMeTore-
He3a, COapMBaHHUA M OILIOJOTBOPEHMS, HO MIDAIOT OIpEeAeJIeHHYIO DOJb B IIO-
JIOBOM PAa3ZMHOKEHHH. Pa3zBHTHe BTOPHYHBIX IIOJIOBBIX IIPU3HAKOB, HAIDUMED,
Yy 4JeJ0BeKa NPOABISAETCH B CHELVIOIIEM: Y MaJbYHMKOB — B DOCTe BOJIOC Ha
JIAIe U TeJe, YBeJIWYEeHHN PasMepPOB KaJblKa, «JIOMKe» I'ojioca; ¥ AeBodYeKk — B
OKPYIJIeHWY KOHTYPOB Teja, OTJIOMEeHHH YKHDa B NOAKOMHOM KJIeTJdaTKe, yBe-
JIHYeHHH TDYAHBIX jKeje3, PACIIMPEHMH KocTeH Tasa. Takoe mojpasaeneHne
TIPH3HAKOB CJIefyeT CIUTATEL YCJIOBHEIM, TAK KAK BTOPHYHEIE IIOJIOBEIE IPU3HAKH,
KOHTPOJHPYyeMble TOPMOHAJIBHOH AeATeIbHOCTEI0, HEIOCPEACTBEHHO CBABAHEL C
HOPMAaJbHOH paboToi NEePBUYHOMOJIOBBIX OPraHOB — IOJIOBBIX JKEJes.

IIpusrak® nosa, kak H aiobble Apyrie NPHBHAKH, ONpefendioTcda reHamu. Kax
HM3BECTHO, TeHBI JexkaT B xpomocomax. Emge I'. Mergens mpepnonarain, 4To moa ocobu
HacJeyeTcdA TaK e, KaK U J000H Apyroi NpH3HAK IPH AHATU3UPYIONIEM CKPEIIUBAHNN
reTepO3UIoTHOrO (A@) ¥ rOMO3HMIOTHOTO PEIleCCHBHOTO (aad) POLHUTENeH.

ITonoesie xpomMocomsel. PaccMOTPHM II0JIOBBEIE PAa3IMUYUs XPOMOCOMHEBIX Ha-
00pOB Ha mpHMepe ILIOA0BOM Myxu Apo3oduisl (puc. 63).

B comaTnyecKHX KJIeTKaX CaMIOB APO30(HJILEI MMEITCH YeThipe Iaphl XPo-
MocOoM. B Tpex aTHX mapax roMoJIOrHYHBIE XPOMOCOMEI OIMHAKOBEI, & B UeTBep-
TOH ITape — OJHA M3 XPOMOCOM HAN0OYKOBHAHAA (X-XpoMocoMa), Apyras uMeer
BHJ Kproouka (Y-xpomocoma). ¥ caMOK COMaATHYECKHE KJIETKH COIEepKaT TaKke
YeTeIpe mapbkl XpOMOCOM, IIpHYeM TPH Iaphl TOYHO TAKHE JXe, KaK y camiia,
a JeTBepTas napa InpejcraBiieHa AByMa X-XpOMOCOMAaMH.

HanomunM, 970 XpOMOCOMEI, 110 KOTOPBLIM 0CO0M PA3HOIO II0Ja OTIHYAI0OTCA
APYT OT APYyTa, HA3LIBAIOTCA NOJ0SbLMU XPOMOCOMAMU. XPOMOCOME], OJIUHAKOBEIE
y ocobeii 06oux MOJIOB, HOCAT HazBaHue aymocom (cM. § 10). Ayrocome! 06sr9HO
obosHauaoT 6yKBOil A. XpoMocoMHBIe OPMYIEI CAMIIOB I CAMOK IPO30MHILI
MOXHO 0003HAYHUTH CIEAYIOIIHM 00pasoM:

Cawmen (d') = 6A (ayrocomsr) + XY (mosioBeie xpomocomsbl). Camka (Q) =
= 6A (ayrocomsl) + XX (IIOJIOBEIE XPOMOCOMEI).

Onpenenenne moxa. ITocKONBKY ¥ CAMOK APO3OMMILI B KAXKJ0H M3 YeTHIpeX Iiap
XpoMocoM o0e XPOMOCOMEI CXOJHBIE, TO IIOCJEe Meio3a y Hee 00pasyloTcs OJHOTHIHEIE
raMeTsl, cogepXKalnre 0o 4ersipe XxpoMocoMsl (34 + X) (cM. puc. 62). ¥V camios Beaen-
CTBHE Pa3JWYHil B CTPOEHHH IIOJOBHIX XPOMOCOM PaBHOBEPOATHO 00pasyioTcH cIepMa-
To30HuALI ¢ X-xpomocomoii (3A + X) u ¢ Y-xpomocomoii (34 + Y).

Ecnn aiinexJeTKa OIJIOJOTBOPAETCH CIIEPMATO30MI0M, COAeD AIUM X -XpOMOCOMY,
TO ofpazyeTcs 3UroTa cO CIeAYyIOIed XpoMoCOMHOI dopmymnoi: 64 + XX, a ecan
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XpomocomHblii HaGop aposoduns
d' Q

Se S

Mexauuam onpegeneHus nona

Puc. 63. Onpesenenue nona y Apo30dust

CIIEPMATO30HA0M ¢ Y-XPOMOCOMOH, TO 3UTOTA
HMeeT XpomMocoMHYH (opmyrny: 64 + XY.
B mepsom ciyuae ofpasyerca camMka (XX),
a Bo BropoM — cawmer (XY ).

CooTHOLIEHHE CAMIIOB H CAMOK B IIOTOM-
CTBE MYIIKH APO30GHIBEI DABHOBEPOATHO.

AHAIOrHYHO ONPeeNAeTcs I0J Y MHOTHUX
IPYTHAX JKUBOTHBIX, B TOM YHCJIE ¥ YeJIOBeKa.
B coMaTHUECKUX KJIETKAX EeHITHHBI HMeeT-
ca 22 mapel ayTocoM H ABe X-XpPOMOCOMBEI,
a4 B COMATHYECKHX KJIETKax MYMXYHH —
22 papsl ayTocoMm, ofHa X-XpoMocoMa H
ofHa Y-xpomocoMa. SHIeKJIeTKH YeI0oBeKa
HMeOT OJIHHAKOBRIEe m0 (hopMe XpoMoco-
MBI (XxpoMocomHaa dopmyna 224 + X),
a cIepMaTO30UAEl GBIBAIOT ABYX THIIOB —
¢ X-xpomocomoii (bopmyna 224 + X) u ¢
Y-xpomocomoii (popmyna 224 + Y). Ecan
IIPH ONJIOJOTBOPEHHH YYACTBYET cIepMa-
Tozoul ¢ X-XpoMOCOMO#H, TO H3 3HUIOTHI
pasBHBaeTcH JKeHcKaa ocolb, eClIH XKe siine-
KJIeTKAa OILIOAOTBOPAETCH CIIEPMATO30HMI0M C
Y-xpomMocoMoOii, TO U3 3UTOTHl Pa3BHBAETCHA
My:KcKasa ocobs. Ob6a cobuiTUA pPaBHOBEPO-
aTHbl. Taxko#l BapuaHT olpejejleHUA II0Ja,
KOTJla CAMKM HMeT gBe X-XPOMOCOMEI,
a caMOsl — OAHY X-XPOMOCOMY M OAHY
Y-xpomocomy, XapakTepeH IJId BCeX MJIeKOo-
OUTAONNX, HEMATOX, MOJLIIOCKOB, UIJIOKO-
HX, DOJBIMAHCTBA YWIEHHCTOHOTHX, B TOM
gmcse Apo3odmiabl. B aToM caydae MKeHCKHR
moJ rOMOTaMETHBIH, 4 MYMKCKOH — reTepo-
raMeTHBIH.

V IpyTrEX 3KHBOTHBIX, HAIPAMED Y ITHII,
IpecMbIKAKIIUXCA, MHOTHX BHOB puIb,
HEKOTOPHIX 3€MHOBOJHBIX M HACEKOMBEIX,
B yacTHOCTH y 0abouek, cyImjecTByeT HHOH
BADHWAHT OIpeJeJIeHN HoJa. ¥ HUX roMmora-
MeTeH MY3KCKOH moJ (IoJI0BBIEé XPOMOCOMEI
XX), a rereporamerer — eHckHH (XY ).

HHorga BCTpEYaOTCA BUABI OPraHH3MOB
(myessl, KJIOMNBI), ¥ KOTOPBIX TOMOTaMeTeH
eHckuid mon (XX ), rereporaMeTeH My»-
CKOH T0JI, HO 0CO0OM MYMCKOTO I0JIa HMEIT
JAImbL OJHY IOJIOBYIO Xpomocomy (X0 ).



197
3aKOHOMEPHOCTH HacNeACTBeHHOCTH

Hacnenosanme, cuennensoe ¢ nojgom. [Ipu3Haku, HacleLyeMEIe ¢ II0JIOBEIMA
XpOMOCOMAaMM, MONYYUJIHA HA3BAHUE NPUIHAKOE, CUCTLIEHHLLX C NOJOM.

Y denoBeka HACIENOBAHHE NPHU3HAKOB, CIENJEHHBEIX € Y-XPOMOCOMOW,
MOXKeT OBITH TOJNBKO V MYKYHH, A HacJeJOBaHHE MPHU3HAKOB, CIEIIEHHBIX C
X-xpomocomoii, — Kak y MYXKUYHMH, TaKk ¥ y KeHu[uH. [lo reHaM, JIoKammso0-
BAHHBIM B X-XpOMOCOMeE, JKEHIIHHA MOKeT OBITH KaK TOMO3HIOTHOM, TaK H
TeTepO3UroTHOH. PemeccnBHEBIE ajienun y Hee (PeHOTHMOHYECKH IMPOSBIAIOTCS
TOJIBKO B TOMO3HTIOTHOM COCTOSHMH. IIoCKONBRY v My»K4IMH ogHa X-XpoMocoma,
TO BCE JOKAJIH30BAHHEIE B HEH I'eHEI, [a’ke PEIEeCCUBHEIE, NPOABIAIOTCA B (e-
HOTHIIE.

¥ uesioBeKa CIEIJIIEHHO C IOJIOM HACHEAYIOTCH HEKOTOphle 3abojeBaHHA,
HanpuMep remMouiusa (MeLJIeHHAA CBEPTHIBAEMOCTH KDOBH, IMOBBLINIEHHASN
KPOBOTOYHMBOCTE). AJLIeNnk reHa, KOHTPOJIHUPYIOIIHA HOPMAJIBHYIO CBEDPThIBAE-
MOCTBL KpoBH (H ), u ero anneibHas mapa «reH reMopmamu» (1) HAXOAATCA B
X-xpomocome. Annens H — mOMHUHAHTHBEINA, ajnensk h — peneccusubiii. Eciu
JKeHIMHHA rereposurorHa (X7 X" ), 7o oHA — HOCHTEIbHHIA reMODUINH, IIPH-
3HaKu OOJIe3HH Y Hee He IPOABIAITCA. ECIH ¥ My»KUMHBI HMEEeTCH JOMHHAHT-
BEIH amnens (X7Y ), on sxopos, ecnu peneccuBHBIH amnens (X" Y ), To Gonen
remounmei.

Hacnenoparue reModuinu MoHO H300pasuTh B BHE CASAVIONIAX CXeM:
1. ¥V MaTepn HOPMAaJILHO CBEPTHIBAETCH KPOBb, OHA TOMO3HUIOTHA II0 BTOMY IPU3HAKY
(XHXH), oren crpagaer reMoq:tmmeifI (X Y):

XEXEx XY

ot ():@)1 )

XEXt ; XHY.

l

Bcee geTH QeHOTHIHYECKH 340DOBEI, HO JOYEPH TeTEPOIUTOTHEI 110 PeHY reMOMIINT
H SABJIAIOTCA HOCHTENAMH 3TOT'0 I'eHa.
2. Mate — HOCHTeNb ajrens remoduaun (X7X"), oren sgopos (XY ):

X8xr w XAy

e (@), () @) (7)

XHXH XHX“‘ XHY X“Y
B arom cayyae Bce nodepu GeHOTHIIMYECKH 3[0POBHI, x0T 50 % M3 HUX HOCHTEIH
ayrena remopuann; 50 % ceiHOBe# 3poporsl, 50 % — crpagaroT remodHIHEH.
EcrecTBeHHO, UTO peleccHBHBIN ajjiesb reMOGHINH B FeTePOZUTOTHOM COCTOSHUH

HAXOAWTCH Y KeHUUH B DALY TOKOJIeHUH, TOKA CHOBA HE NPOABUTCH Y INOTOMKOB MY~
CKOro moJia.

AnanormyHBIM 06pasoM HACIENYeTCH JaIbTOHUSM, T. €. TAKasd AHOMAINSA 3PeHNs,
KOrja 4JeJoBeK He PasiHJyaeT IiBeTa, dJallle BCero KPACHBIH U 3ejieHslil (puc. 64).
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Puc. 64. IlseToBoe BocmpuATHE 340pOBOTO YenoBeka (A) m 6onbHOro ganbToHM3MoM (B)

HopManpHOE IBETOBOCHPUATHE O00YCIOBIEHO NOMUHAHTHBIM alljleseM, JIo-

KaJM30BaHHEIM B X-xpomocoMme. [laabTOHM3M ropasjio uallle BCTpedaeTcd Y
MY’KUHH, UeM V KeHmuH. Jlroqu, cTpajaoniye JaTbTOHH3MOM, He JOIYCKAITCA

K

yIIPaBIeHHIO TPAHCHOPTHBIMH CPefCTBaAMM.
HacisienosaHue, clellIeHHOE C II0JIOM, AOKAa3bIBaeT JIOKAJIHU3AIUI0 MeHOB B

XpoMocoMax. Ono OocyIIecTBJAETCs B CTPOIOM COOTBETCTBHH C IIOBEeHHEM
XpOMOCOM MpH Meiio3e U OILIOOOTBOPEHHH.

Bonpocbl U 3apaHva

1

PR

s

o

OnpegenuTte NoHATME «Non». Kakme Nnpu3aHaky OpraH3MoB OTHOCHT K NEPBUYHOMONOBLIM
1 BTOpUYHONONoBeIM? MNpyvBEaUTE NPUMEDDI.

Kakue KneTku HasbiBaloT COMaTUHECKUMM, Kakue — nonosbiMm?

Yem paznuualoTca CoMaTuyeckme KNeTkm 0cobei XeHCKOro 1 My>CKOro MnoJsios (no cTpoe-
HUIO, XPOMOCOMHOMY Habopy)?

Kakue XpoOMOCOMbI Ha3bIBAIOT NOMOBLIMW; Kakue — aytocoMamu? HYTo 03Ha4aeT xpoMo-
comHas dopmyna?

MocuuTaiite, CKONbKO B COMaTUHECKON KNeTke Apo30dunibl COAEPXNUTCA: Nap XPOMOCOM;
nap ayrocom, nap nonosbix XpOMOCOM.

Kakue npuaHaku opraHn3MOoB HACNEAYIOTCS CLEMNIEHHO C Noaom?
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§ 44. TeHOTUN — UENOCTHas cucTema

5 ) Kak Bbl cuvTaeTe, reHoTUNn — 3TO NPOCTO COBOKYMHOCTb MEHOB MW LENOCTHas
B cuctema?

BzaumopeiicTeue reHOB B resorume. ['eHomun npencrasisier coboil COBO-
KYIIHOCTh BCEeX T'€HOB, JIOKAJHW30BAHHBEIX B XPOMOCOMAX NAHHOTO OpPraHHU3MA.
lemoTunmn — 3TO mMesOCTHAS CHCTEMA, 3JEMEHThl KOTODPO# (reHbl) MOCTOAHHO
B3aMMOJIeMCTBYIOT. B pe3yJybTaTe TAKOro B3aMMOJEHCTBHUA Y OPraHU3MOB (op-
MHUDYIOTCS Te WJIH WHbIe IPHU3HAKH.

IIpumepom B3aMMOENCTBUA AJJNENLHBIX MeHOB MOMKET CHAYVKHTH SBJIEHHE
JoMUHHpOBAHHA (cM. § 41). OfHAKO aKTUBHO B3aMMOAEHACTBOBATE MEK/AY CODO
MOI'yT M TeHbl, PaCHOJIO}KEeHHbIe B PA3HBIX JIOKycax (y4acTKax) rOMOJOTHY-
HBIX XPOMOCOM, M I'eHBI, HaxOoAdlouecsd B HeIMOMOJIOTMYHBIX XPOMOCOMAaX, T. €.
HeaJlenbHEIe TeHbl. OQUH reH MOMXeT KOHTPOJHDPOBATH PA3BUTHE OJHOTO HIH
HECKOJBKUX Pa3JIMYHbIX IIPU3HAKOB. B TO 'Ke BpeMsA OOJBIIMHCTBO IPH3HAKOB
OPraHH3MOB IPeACTaBAAKT c000i pe3yabTaT COBMECTHOTO JAEHCTBHA MHOIHMX
TeHOB.

BzaumopeiicTBue reHOB HM3y4eHO YV MHOTHX BHIOB KHMBBIX OPraHH3MOB.
fABnenue B3amMomeHcTBHA 06YCIOBIHBAET OTKIOHEHHS OT 3aKOHOMEDPHOCTEI,
ycraHoBneHHBIX I'. MeHaenem qiia rubpugHoro ckpemuBaana. OCHOBHEBIE THITEI
B3aMMOJeHCTBHA HeaslJIeJbHBIX M'eHOB — KOMILIEMEHTAPHOE B3aMMOIeHCTBHe,
SMUCTA3 U MOJMMEDHA.

KoMnnemeHTapHOE B3aMMOJEHCTBHE MPOUCXOAUT MEKIAY KOMNJIeMeHmap-
Hblmu zenamu. KoMIITeMeHTaApDHBIMH TeHAMH HA3BIBAIOT TAKHE HeaJlJIeJbHbLIE
reHbl, KOTODPbIE IIPDM COBMECTHOM [AeHCTBMHM OOYCJIOBIHBAIOT PA3BUTHE HOBOTO
npH3Haka. Bo3HMKaeT Tak HasbiBa€MoOe «HOBOOOpA3OBaHME IIPH CKPEIUBAHNH » .
Hanpumep, y IyIIHCTOro ropomka OKpacKa IBeTKOB (Oenas MIH KpacHas)
3aBHCHT OT [BYX AP HeaJIeJbHBIX T'€HOB.

Kpacuas oxkpacka IBETKOB AYIIHCTOrO IOPOINIKA BO3HHKAET TOJIBKO B TOM
ciydae, KOrjja uMmeercs xoTd ObI OLWH JOMHHAHTHEIA AJJIENb B KaXKI0i U3 ABYX
Pa3HBIX Map HeaJJeJbHEIX TeHOB (BO3MOX HBIe reHOTUNLI: AABB, AaBb, AABb,
AaBb). B ocTanbHBIX CIy4Yasx BETOK GYAeT UMeTh 0esIyI0 OKPACKY (BO3MOMKHBIE
reHoTunsl: AAbb, Aabb, aaBb, aaBB, aabb). IIpu ckpelmuBaEuy Pa3sHbLIX COPTOB
JAYIIHCTOTO FOPOIIKA ¢ 0eJBIMH IBETKAMHM MOMKHO IIOJYYHTh HOTOMCTBO TOJBKO
C KPACHBIMHY IIBETKAMM:

DeHOTHUNEI POAUTEIEH Benrvle nsetku Benrpie nseTkn

TeroTHOBI poguTENEit AAbb x aaBB

T'ameTn!
TFenorun F, AaBb

®erorun F, Bce pacreHus ¢ KPACHBIMH LBETKAMH



200
PA3LEN Il. HACNEACTBEHHOCTb U UBMEH4YUBOCTL

Bce moToMKHM THODHIAOB NEPBOr0 NOKOJNEHHS IeTePO3UIOTHBI, OHH MMEIOT
0 OJHOMY AOMUHaHTHOMY amneno A u B. IlpucyrcrBHe aTHX amaesneii obyc-
JoBIAMBaeT (JOPMUpPOBaHHE HOBOTO MPH3HAKA Y 'HODHI0B — KPacHOH OKpacKH
IIBETKOB.

JnucTas. 3HAYHUTEIbHbIE OTKJIOHEHHUA OT YMCJIEHHEIX COOTHOIIEHWUIN (eHOo-
THIIOB MOT'YT BO3HHKATH B TeX CJIydYasX, KOTAa JBe Miau Oojee map reHOB Jei-
CTBYIOT Ha PA3BUTHE OJHOI'O ¥ TOrO jKe IIPHU3HAKA. B 3TOM ciyuae NpOABIAETCH
B3AMMOJECTBHE TeHOB, HA3LIBAEMOE INUCMA30M. ITO TAKOe B3aMMOJEHCTBHE
HeaJLIeZILHBIX N'eHOB, IPHM KOTOPOM aJlJIeJIFI OLHOr0 I'eHa IOJaBJIAIT IPOABIeHHE
ajlesied ADYTHUX TeHOB. B OIpeieIeHHOM CMEBICJIe SIIHCTA3 IIPOTHBOIOJIOMKEH
KOMILJIEMEHTADHOMY B3auMozeiicTBHi0. HampuMep, OKpacka IMIEepCcTH y KPOau-
KOB OmpejenfAercd NByMs NapaMd T'eHOB, JOKAJW30BAaHHBIX B Pa3HBIX IMapax
rOMOJIOTHYHBIX XPOMOCOM.

IHomumepusa. Pasznmmunble HeaslelbHEIE TeHEI MOTYT OKA3hIBATEH JelCTBHE
HA OJIHH U TOT jKe IPU3HAK, YCHIHUBAA ero IpoABieHEne. TaKkue reHbl DOJYIUIH
HasBaHUE NOJUMEPHLLX.

I[Monumepusi HAGMIOAAETCA B TOM CJIy4ae, KOrJa IpPOABJIEeHUe NPHU3HAKA 3a-
BHCHT OT KOJIMYECTBA JOMHHAHTHBIX aJljIejieil, BHOCAIIUX BKJIAJ B €ro pasBu-
Tue. MHOTHE M3 caMbIX 3aMETHLIX IIPHU3HAKOB OPraHW3MOB (HampuMep, Macca
¥ pasMepsl TeJsa, IJIOAOBUTOCTH) IPEACTaBIAAKT co00H pe3yabTaT COBMECTHOTO
JeHCTBHA KOMILJIEKCA T'eHOB.

DaKThl, CBUAETENLCTBYIOIINE O B3AMMOAEHCTBHHA T€HOB, JOKA3BIBAIOT, UTO
reHOTHI 00JIAZlaeT MEJOCTHOCTRIO W HE MOYKET PacCMATpPHBATHCA KAK CyMMa
OT[eJIbHEIX I'eHOB. BMecTe ¢ aTHM (aKT pacIjelieHUA B IIOTOMCTBe I'MODHIOB
IO3BOJISIET YTBEPIKAATh, UYTO F€HOTHII, OpeAcTaBiaAsa coboil cucTeMy, caaraerca
W3 OTIeJbHBEIX 3JIEMEHTOB — TEHOB.

Bonpoce! u 3apaHus

1. KakoBbl BO3MOXHbIE TWUMNbI B3aNMOLEACTBUA reHoB?

2. B uyem 3aknio4aeTca KoOMnnemeHTapHoe B3aumogeictene? Nprueegure npumep.

3. Wcxoas u3 NoHWMaHUA CUCTEeMbl KaK COBOKYMHOCTU B3aUMOASHCTBYIOWMX Mexay coboi
ANEeMEHTOB, QOKaXUTE, 4TO MreHOTUN — 3TO LEN0CTHaa cucTema.
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§ 45. MopundukaumoHHaa N3IMEeH4YUBOCTb

5) .~ Kakoe 3HayeHue Ans OpraHM3moB UMEeT M3MEHYMBOCTL?
e L

CymuocTs MOTU(MUKALMOHHOH H3AMEeHYHBOCTH. PasiudaioT HacaeJCTBeHHYIO
¥ (PeHOTHNHUECKYIO H3MeHunBoCcTh. Hace/cTBeHHAaA H3MEHYMBOCTh CBA3aHA C
waMeHeHVeM renoruna. OeHOTUINYECKAas H3MeHUHMBOCTh BEHIPAMKAETCHA B M3Me-
HeHuM ¢esoruna. Ee NPUHATO HABBIBATH MOOUPUKAYUOHHOU U3MEHYUBOCTMbIO
(ot naT. modificatio — BuZoOM3MeHeHHe, XapaKTepUayIollleecd NOABICHHEM HO-
BBIX cBOMCTB). MogudHuKaIMOHHEEIe U3MEeHeHIA He HepeJaloTces 10 HacaeACTRY,
a BO3HMKAIOT KAK peaklusa OpraHW3Ma Ha M3MeHeHHe ycJaoBuil cpeasl. Muorza
MOAH(DHKANMOHHYI0 U3MEHYHMBOCTh HASBIBAIOT HEHAC/IEJCTBEHHOM, UTO HEJb3s
CYNTATH IPAaBHJIBHBEIM, TAK KaK B JAHHOM cJydYae HacjJeJyeTcA He caMo H3Mme-
HeHUe IIPU3HAKA, a CHOCOOHOCTE K M3MEHEHUIO.

denoTHn opraEuaMa GOPMHUPYETCA B Pe3yIbTaTe B3aUMOJEHCTBHSA FreHOTHIIA
¥ cpefbl. ['eHOTHI OPraHn3Ma OIpefeNdeTcA B MOMEHT OILIONOTBOPEHH A, HO CTe-
[IeHb ero mocjeAyIoleil pealn3amuy BO MHOIOM 3aBHCHT OT BHEIIHHUX (DAKTOPOB,
BO3/IeHCTBYIONIMX HA OPraHU3M BO BpeMs ero passutus. OIWH U TOT Ke reHOTHII
B Pa3HBIX YCJOBUAX CPEJAbl MOXKET JaBaTh Pa3NYHOE NPOsABJIeHHe NPH3HAKA.

Bausguue yclIOoBHI OKDYsKalomiell cpelbl Ha WHAWBHIYaAJIbHOE DasBUTHE
OpraEmaMoOB GBLIO AOKasaHO (GpannysckuM Gorammkom I'. Bormnbe. Koprnu
HECKOJIbKUX SK3eMILIAPOB PACTeHUN OJyBaHUMKAa y4eHbIH paspesan Ha JBe
paBHbIE YACTH. 3aTeM OJHY U3 THX YacTeHd BLICAXKUBAJIH B IOJHHE, APYIYIO —
B BRICOKOTODHBIX VCJOBHUAX ANbI. Pe3ynbTaTsl ONBITOB HIOKA3AJIH, YTO JaHHBIE
pacTeHHA UMeId 3HAUHMTeIbHbIE PA3INYMsA 10 MHOIMM npusHakaM. OLyBaHUHK,
BBHIPOCIINII B TOPHLIX YCJIOBHAX, OBLI IPU3EMHCTHIH, JHCThA IPHKODHEBBIE,
KopHH rryboxume. OqyBaHIWK, BEIDOCINHY B J0JIWHE, HMeJ BEICOKHE [IBETOHOCEL,
foJiee KPYIIHEIE JIMCThA, HOBEPXHOCTHYIO KOPHEBYIO cucremy (puc. 65).

Taxoe msMeHeHue (GOpPMEI cTebIsi — PesysbTaT NPHCIOCobJeHHs K CYPOBBIM
VCIOBHAM BHICOKOTOPBA. ONEBIT IPOJOKHIN: ceMeHa oboux pacTeHW BhICEAIH B
ONHOTUIIHBIX VCIOBHAX cpefibl. I3 ceMAH BEIPOCIH PACTEHHSA C OMHAKOBBIM (DeHO-
THIIOM HE3aBHCHMO OT TOr0, KAKUM ObLI (heHOTHUN POAUTENBCKUX (DOPM. YUeHbIH
cesas BEIBOL O TOM, YTO H3MeHeHHe (heHOTHIIA IO BIUAHHEM YCJIOBHI OKPYKa-
foImei cpe/ibl He BHI3bIBAET M3MEHEeHUA IeHOTUIIA. B aTOM U 3aKI0UaeTCA OJHA U3
ocofeHHOCTEH MOTUPHKATMOHHON naMeHInBocTH. OIHAKO CTeneHb MBMEHYUBOCTH
o JeficTBMeM BHEIIHUX (PAaKTOPOB HEOJHMHAKOBA /I PASHEIX IPH3HAKOB.
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PacTenue, BeIpOCLLES B HU3WHE PacTenve, Beipociuee B ropax

Puc. 65. MogubukanuosHas H3MeHYHBOCTh ¥ OAYBaHIHKA

KauecTBennble n KoJIMyYecTBeHHBbIe NPU3HAKH. HeKOTOpBIE MPU3HAKH Op-
TaHHU3MOB IIPE/CTABJEHEl B IIpefesaX BHa OrPAHWYEHHBLIM UHCJIOM BAPUAHTOB.
B aTtux cayyaAx pasnuumnsa MexAy 0cOGIMM YeTKO BHIPAXKeHBI, 8 TPOMEIKYTOq-
HbIe (OPMEL OTCYTCTBYIOT. K TaKMM NpusHakaMm, HanpuMep, OTHOCATCH I'PYIIIa
KPOBH Y 9eJIOBEKa, II0J ¥ KUBOTHBIX W pacTeHHil, OKpacKa m GopMa y ceMsaH
ropoxa. [IpusHaxu, 118 KOTOPBIX XapaKTepHA M0A00HAS AUCKDETHOCTE (IIPephI-
BHUCTOCTB), U YCJIOBHSA CPeJbl IPAKTUYECKU He BIMAKT HA MX (GOPMUpOBaHUE,
Ha3bIBAIOT KauecmeenHuvimu. Kak mpaBuino, HacleZoBaHHWE 3THUX NPHU3HAKOB
MOAYHHAETCA 3aKOHOMEDHOCTAM, yeTaHoBIeHHBIM ['. MeHgeneMm.

ITo paay Apyrux OpU3HAKOB B Ipefenax Buja HabIiofaeTcA MHOMKECTBO
BapHMAaHTOB IIepPexXofa OT MHHHMAJBLHOTO IO MaKCHMAJBHOIO 3HadYeHusA. IIpH-
MepaMH TAKHX IPH3HAKOB MOXKET CIYKHUTE MOJOYHOCTE KODPOB, ANIEHOCKOCTEH
KYp ¥ Ap. JTH IPHU3HAKK HA3LIBAIOT KOJUYecmeeHHbiMmlu., VX yCcTaHABINBAIOT
H3MepeHHueM.

IIpumepom mMopupuKanuu y OTHI, MOKeT OBIThL H3MEeHEHHE AHIIEHOCKOCTH
moJ BAHMSAHHEM AJHHBI CBETOBOro gHA. MoJIOABIE NTHIBI MO3JHEr0 BBIBOJ-
Ka — IUIOXHe HeCYIIKH, HO UX AUIEHOCKOCTh Y/IaeTCsA 3HAUUTEILHO IOBLICHTS,
UCKYCCTBEHHO VAJNWHAA CBETOBOH geHB g0 13—14 u. K umeay camMbix o0bIu-
HBIX MOJHMUKANNI y MIEKOIHUTAKIAX IPUHALNEXKAT U3MeHeHUA (DeHOoTHIa,
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cBszaHHble ¢ maTagueM. OcobeHHO CHIIb-
HO Pa3/IAYKA B IIHTAHHHA OTPAXKAIOTCA HA
pasBuTHU MOJIOABIX ocobeill (puc. 66).

3aKoHOMEpHOCTH MOTHGHKAIH-
OHHOH HM3MeHYHBOCTH. VM nn1a Kaue-
CTBEHHBIX, W OJA KOJHUYECTBEHHBIX
NPU3IHAKOB IIpeJiellkl U3MeHUHBOCTH
OoIpefeasAoTCA TeHOTUIIOM M Ha3blBa-
HTCA HOPMOU pPearKyuu.

Hopma peakmud — 3TO IPENEJIBI,
B KOTODBIX BO3MOXKHO M3MeHeHHe (e-
HOTHIHYECKUX NPH3HAKOB y JaHHOIO Puc. 66. Bausaue NUTAHUA Ha PasBUTHE
regoruna. OpraamsM HacleayeT He OZIHOBO3PACTHHIX GEIIKOB
MPHU3HAK KaK TAKOBOH, 8 HOPMY peak-
nuu. Hopma peaknum MOKeT ObITh IIMPOKOH (DPU3HAK IOJ BIMAHWEM CPeIbI
U3MeHAeTCA B 3HAUHMTEJBHOM CTemeHH) W Y3KOH (IpH3HAK MAJIO IOABEpHeH
BIMAHUIO VCIOBHME cpexsl). Kak mpaBmiio, MIHPOKYI0 HOPMY PeaKIWH HMET
KOJMYecTBeHHbIe IPU3HAKH, 4 Y3KYI0 — KadYeCTBeHHbIe IIPHU3HAKU.

EauauyHOe BhIpAXKeHHe PA3BUTHUA NMpPU3HAKA (CTeleHb ero NPOABJIeHHs) B
Ipejiesiax HOPMEI DeAKI[MH HAa3bIBAIOT 6apuakmoil. BapuanTsl, PaclolokKeHHbIe
B ONpejeIeHHOM IIOC/IeJOBATEIbHOCTH, HAIPEMED OT MHHUMAIBHOTO 0 MAKCH-
MaJIbHOTO 3HAYEHHUA, 00pasyIoT 8apuayuontbLii pad.

IMpuMepoM BapHAIIMOHHOIO PANA MOXKET CAYKHUTH PAJA M3MEHUYMBOCTH, OT-
pasKalomuii KOJHYECTBO KOJIOCKOB B CJOMHOM KOJIOCE NIITeHUIIBL:

BapumauTsl (KoaudecTBo Konockos) 14 15 16 17 18 19 20

YacroTa BCTPEYaeMOCTH BapHaHT 2 T 22 32 24 8 5

I'paduueckoe BhIpaykeHHe HM3MEHUMBOCTH IPU3HAKA, OTpa)karllee Bce
BADMAHTHI M YaCTOTY MX BCTPEYAEMOCTH, HASLIBAIOT 6APUAUUOHHOU KPUEOL.
B jaHHOM ciyduae BapHAIMOHHAS KPUBAsA OyAeT BBIIVIAMETH CleAyoImuM obpa-
3oM (puc. 67).

BapuranmnoHHas KpUBad JeMOHCTPHDYET CMaAmMUCMU1ecKyo 3aK0HOMepHOCTb
MOOUPUKAYUOHHOIU U3MeHYUBOCMU: 6 npedesax HOPMbL PEAKUYUU Hauje 6cezo
ecmpeiaemes cpedHee pa3eumue NPusHaKd.

Iy TOro 4To6s! GOJBIIMHCTBO 0CO0el NMeI MaKCUMAalbHOe MM MUHHMAaIb-
HOe BBIpajkeHUe 3HA4eHUsA NPU3HAKA, HeoOX0aMMO, 4TOOB! Pa3audHbe PaKTOPhI
cpezbl (BIAYKHOCTE, TEMIEPaTypa, CBeT, MUHEPAIbHEIe COJH U JP.) AeHCTBOBAIN
B OZlHOM HanpasjeHun. [[jis o6pasoBaHud Kojoca ¢ 60JIbIIUM KOJTHYECTBOM KO-
JIOCKOB HYIKHO, YTOGBI coueTanue Beex (GaKTOPOB CPebl 0Ka3anoch caMbiM bJa-
TONPUATHBIM; 418 (GOPMUPOBAHUSA K0JI0CA C MUHHMAJIbHBIM YUCJIOM KOJOCKOB —
HaobopoT. B MpUPOAHEIX YCIOBUAX DONBIIMHCTBO OPraHW3MOB HCIBITBIBAIOT
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Puc. 67. Bapnanuonnas kKpusas

MOAN(DHKATHOHHONW M3MEHINBOCTH IPA3HAKA

(KONMMYeCTBO KOJOCKOB B CIOMHOM KOJIOCE
MITTeHUIBI)

pasHOHANPAaBJIeHHOE JeiicTBue (hak-
TOPOB CpeAbl — W OJIaronpHATHOE, H
HeOnaronpuaTHoe. IIpu atom dheroTHI
fonpmuHECTBA Ocobeil oxasmIBaeTCH
galie BCero B IpefieNlaX CPeJHUX BapH-
aHT BaPHAIMOHHOTO PAJA.

Basxmeiimas yepra MogupuKany-
OHHOM M3MEHYHBOCTH — ee IPeJ[CKa-
syemocTb. Hanpumep, yposxaiiHocTs
pPacTeHHH MOKHO CYIIECTBEHHO II0-
BBICUTh Ha OCHOBE BHECEHMS B IOUBY
yaobpeHEHH, CBOEBPEMEHHBIX IOJIHUBA
u nponoaku. Taxike H3BeCTHO, UTO
KOJIMYECTBO H KaJeCTBO KOPMOB OIIpe-
JeNIAI0T CKOPOCTh YBEJIHYEHUS MACChI
TeNna Y CeJIbCKOXO3ANCTBeHHBIX XU-
BOTHBIX. JTH IPUMEDHI TOKA3LIBAIOT,
YTO HHTEHCHBHOCTEL MOJUDHKAIIHOH-
HBIX H3MeHeHWH B 3HAUHUTENILHOH cTe-
TIeHY 3aBHCHUT OT CHJIBI M IIPOJOJIKU-
TeJIBHOCTH BO3JEHCTBHSA HA OPraHU3M
thaxTOpOB Ccpensl.

OnBako crexmyer NOMHHUTE, UTO IpeeTbl MOTH(DHKAIMOHHON H3AMEHUYNBOCTH
OTrpaHWYHMBAIOTCA HOPMOH peaknun. Hanmpumep, HOpMa peakIiMy 10 MOJIOYHOCTH
Yy MaJOOPOAYKTHUBHBIX II0 AaHHOMY NPH3HaKy mopoj koxebmerca or 1000 mo
2500 7 B rox. Y SIMTHBIX MOJOYHBIX IOPOX [IOKA3ATENH HODPMBI PEaKIliy 1o
9TOMY OPH3HaKy ropaszio Bbiime — g0 12 000 1 B roz.

Monuduranmy Npu3HAKOB HE HACIEAYIOTCH, OOCKOJIBKY MOAU(DHAKAIINOHHAA
H3MEeHYHBOCTh He CBA3aHa ¢ H3MeHeHHeM reHoB. MoguhHKaIHoOHHAS H3MeHYH-
BOCTb IIPOABIAETCS MaCCOBO, 9TO O3HAYAET, YTO OCOOH OJHOTO BHJA PEATHDYIOT
Ha MU3MEHEHHUs YCJIOBHH CpPeabl OUHAKOBO.

Bonpocb! U 3apanus

B kakoii 3aBMCMMOCTY HaxOASTCA Mexay CoBoi heHOTUN U reHoTUn?
Kakvm 0Gpasom Gbino AokasaHo BAUSHUE YCNOBUIA OKPYXAIOLLEN CPeabl HA pasBUTHe

deHoTuna?

Kakumu onbitamu 6sino AOKasaHo, 4TO M3mMeHeHune gpeHoTUna Nog BIAUAHUEM BHELLHWX
YCIOBWIA HE BbI3bIBAET U3MEHEHMS reHoTMNa?

HTo NOHUMAIOT NOJ HOPMOR peakLn?

1-

2.

3.

4. Kakue NpusHaku OPraHM3MOB Ha3bIBAIOT KOMIMHECTBEHHBIMU, KaKNE — KaYeCTBEHHBIMU?
5.

6.

B 4emM NposiBnsioTca 3aKOHOMEPHOCTU MOOUMUKALMOHHOM U3MEHYUBOCTI?
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§ 46. HacnepcTBeHHas U3MEHYMBOCTD.
3aKoH roMoJIOrM4eCKuUX psaos
B HaCNeacTBeHHOW M3MEeH4YUMBOCTH

3 ) MoryT N1 M3MEHSTLCA reHbl U XPOMOCOMbI?

HacneacreeHHas M3MEHUYHBOCTH CBA3aHA ¢ M3MeHEeHHMEM IeHeTHYEeCKOro
marepuayia ocobeii. OHa 3aTparuBaeT TeHOTHII OPraHH3Ma, MOMKET IPOABIATH-
cA KaK Mymayus, T. €. B BUAe MYMayuoHHoil usmernuusocmu. Myranuonnas
u3MeHYHMBOCTE (OT naT. mutatio — mepemena) npejcraBigeT coboil peakue,
CIy4aiHO BO3HHKINHE CTOHKHEe W3MeHeHUA IeHOTHIA, 3aTParnBalolIve BeCh
XPOMOCOMHEIH HAbOp, OT/eNbHEIe XPOMOCOMBI, HX YaCTH WJIX OT/AENbHEIE TeHbl.
Myranyy cBA3aHEl ¢ BHYTPEHHHMHE M BHEIIHUMHU IIPUYNHAMHE, T. €. C BIAAHUEM
(daxTopos cpeasl. MyTanuu MOryT GLITH BPeJHBEIMH, IOJE3HBIMHE WM HEHTPAIb-
HBIMH [JIS OPTaHW3MA B JaHHEIX YCJIOBHAX cpeanl. Myranuu mMmeroT Gonbpmioe
3HaUeHHe A8 CYIIEeCTBOBAHNSA NPUPOJHEIX MONYIAIHNA 1 ABIAIOTCA MaTePHAIOM
IJIs eCTeCTBEHHOro orbopa.

ITo xapakTepy M3MeHEHHA MeHETHUECKOT0 annapara pasindaioT reHOMHEBIE,
XPOMOCOMHEIE ¥ TeHHBIe MYTAI[UH.

I'esomBbie Mmyraugun. 'eHOMEEIE MyTallHH IPHBOAAT K H3MEHEHHMIO UHCJIA
xpomocoM. I'eHoM — 3TO COBOKYIIHOCTh BCEH HacJieJICTBeHHOH MHMOpManuu B
ramJaoMgHOM Habope XpoMOCOM JAHHOI'O OPraHHUZMA.

B xavecTBe mpuMepa TeHOMHOH MyTAIMM MOXHO IIDUBECTH SABIEHUE NO0JLU-
naouduu (ot rped. poly — mHoro, haplos — oxzmHounEIH, eidos — BHUI).
B pesynabpTaTe NONHIOJIOHAWH YBEIHUYHUBAETCH JWUIJIOUJHOE YHCIO XPOMOCOM
nyreM AoGaBIeHHA IEJLIX XPOMOCOMHBLIX HAOOPOB BeIeACTBHE HapyIIeHHHA
Melioza. MHadge roBopsi, NPUYMHA [MOJUIJOUANHY 3AKJIIOYAETCA B HEPACXOMK-
MeHWW TOMOJOTMYHEIX XPOMOCOM B Meiio3e, B pesyasTare 4ero obpasyrmoTcs
OUILIOUAHEIEe TaMeThl. ECIM Takasd raMera IIPU OILIONOTBODEHHHU CIHBAETCA C
0OBIYHOM TaTIOUAHON raMeTol, To o6pasyeTca TPUILIONZ (371), eClIu CIUBAIOTCA
IBe AUILIOMIHEIE raMeThl, moJiyuaercsa terpanioun (4n) u T. 1.

Pacrenus, uMeron(iie HeUeTHOE KOJIUIECTBO HaOOPOB XPOMOCOM, — TPHILIO-
uael (3n), megranmorasl (5n) — xXapaxTepH3yIOTCA PEe3KHM CHMIXEHHEM ILIO-
JOBHTOCTH. IIpHUYMHA 3TOT0 ABJIEHUA 3aKJII0OYAETCA B HAPYINEHWHA HOPMAaJIbHOTO
IpOTEeKaHHWA MeH03a, TAK KaK INPU KOHBIOTAallii XPOMOCOM B mpodase OepBoro
IeJIeHUA KakJas XpoMocoMa 0/ HA HMeTh Iapayio cebe, T. €. TOMOJOTHYHYIO,
XPOMOCOMY.

V pacrenwii ¢ 4eTHBIM YHCJIOM XPOMOCOMHBIX HaGopos (4n, 6n, 8n m 1. 1.)
Melio3 Yaime BCero He Hapylmaercs. HamboJsbmiee 4HCI0 MOJHMIIOAAHBIX BH-
JIOB OTMeYeHO Vv xpusaHTeMm. Mexommas ¢opMa B ramiongHEoM Habope mMmeer
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9 xpomocom. Berpeuarores dopmsl ¢ 18 (2n), 36 (4n) xpoMmocoMaMu, BILIOTH 10
dopmel ¢ 198 xpomocomamu (22n). Ilonumionsl YacTo HAOMONAIOTCSA Y IINEHHA-
Ibl, Ipoca, sYMeHs, A0J0HH, TPYINN, PAOKHEI, HEKOTODPEIX COPTOB BHHOTPAja,
TYTOBOT'O JepeBa, aHaHaca, OaHaHa, JIbHA, apaxuca, TOPYHILI, XJONYATHHKA,
Kaprodesid ¥ MHOTHX APYIMX PacTeHHI.

IMomunnougesie GOPMBI PEHOTUNHUYECKH OTJMYAIOTCA OT AHUIIJIOUIHBIX.
O6bruHO OHH HMeIOT (oJiee KPYIHBIE KJIeTKH, VBeJlWYeHHbIe BEereTaTUBHBIE U
TeHepaTHBHbBIE OPTaHEIL.

H36bITOK XPOMOCOM Y IOJHILIOHIOB MOBBIMIAET YCTONYMBOCTh PACTEHHH K
GoJle3HAM M MHOTHM IOBPEXXAAIOIIUM BO3IeficTBUAM, HaIpUMep K pajHaIyH.
IMonunnongHBle 0cO0HM KHU3HECTIOCOOHEE NUILIOHAHBIX OPraHHU3MOB.

Y KHMBOTHBIX PEJIKO BCTPEYAIOTCA MOJHILIOHAHEE hopmel. IIpeanonaraior,
9TO BOJIONHA HHDYIOPHUI IILIa IyTeM HOJTHILIONAA3ANNHA. ¥ HEKOTOPEIX MHOIO-
KIEeTOYHBIX KHUBOTHBIX YIAJIOCH HCKYCCTBEHHBEIM IYTEM IIOJYYHNTEL HOJUILIONL-
Hele GOpMBI (HaIpUMep, TYTOBOIO menakonpana). Hemasao yuennle o6HapyRuIm
OONHUIJIONUAHBIE DALl BHAOB, POJOB M JaMKe CeMeHcTB pbIO, 3eMHOBOLHEIX H
IIPECMBIKAIOIHAXCS.

Wuoraa y XKUBOTHBEIX BCTPEYAETCS BHUOM3MEHeHHas (opMa IOJHILIOHINM,
IIPHX KOTOpOM 00pasyloTcs OTIOeJbHBIE MOMHILIOHIAHBIE KJIETKM U TKaHu. Tax,
¥ MJIEKOIHMTAIIIHX MHOI'O IOJUILJIOUAHBIX KJIETOK B IIEUeHHW W Cep/Ie.

XpoMOCOMHBIE MYTAIlHH (XPOMOCOMHBIE NepecTpoiiku). XpoMOCOMHEIe
MYTaOU¥W 3aKJHYAlOTCA B H3MEHEHHH CTPYKTYPEL OTZEJBHEBIX XPOMOCOM.
PaznnuamoT XpoMocoMHBIe MyTauuu B BuAe dynjukayuu (yIBOEHHEe YUaCTKAa
XPOMOCOMBI), desieyuu (BhIDAZeHWE y4acTKa XPOMOCOMBI), uHéepcul (II0BOPOT
y4acTKa xpomocoMsl Ha 180°), mpancaorkayuu (IpUKpeILIeHHe YIACTKA XPOMO-
COMBI M3 OJJHOHM Iaphkl XPOMOCOM K HErOMOJIOTHYHOH xpomocome) (puc. 68).

IIppuHEAMH XPOMOCOMHEIX MYTaIllMi MOTryT OBITH HapyIIeHHs MexXaHH3Ma
lleIeHUs KJIeTOK, KOTOPbIe IPUBOJAT K PasphIBY XPOMOCOM HJIM XPOMATHT B BOC-
COEJIMHEHUIO NX B HOBBLIX COUETAHUAX. XPOMOCOMHEIE IIEPECTPOMKH M3MEHAIOT
byEKIMOHHpOBaHHe reHOB. Tak, GOJBIINHECTBO TPAHCIOKAIIHM, 3aTPATHBAIOIIIAX
KDYNHBIE YYACTKH XPOMOCOM, IPHBOAAT K HEXU3HECIOCOOHOCTH OpraHm3Ma.

I'ennbie (TOukKOBBIe) MyTanuu. ['eHHLIe MyTAIlMH CBA3aHLI ¢ H3MEHEHHU-
MH IIOCJeJ0BaTelIbHOCTH HYyKJeoTHua0B B monekyne [IHK. Ilpuunmaamm atmx
MyTanHil ABIAITCA «OIIHMOKH» B mpomecce pemmranuu [THK. Cymecrsyor
pa3IMYHbIe THUIBI TeHHLIX MyTalWi: BhIIALeHNe, foDaBIeHNe HIN IepecTpoiKa
HyKJIeoTHZ0B B Mosekyiae JTHK.

Menkue reEHBIe MyTanuy HEHOTHIHUYECKH IPOABIAIOTCH HEUACTO. ITO CBA-
3aHO C TeéM, YTO Yalie BCero OHKM MMeIOT PeIlleCCHBHEINA Xapakrep (IOMHUHAHTHBIE
MyTalli¥ BCTPEYaloTCcA PeIKO), & TAKIKE C TeM, YTO H3MEHEeHHE B CTPYKTYpe I'eHa
He BCerjja NIPUBOAUT K M3MEHEeHHIO B CHHTe3e 0esIKa, YTO 00yCI0BIEHO BEIPOMK-
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JIEHHOCTBIO NeHeTHYEeCKOI'o Koja (cM.
§ 15). OZHAKO MBBECTHHI CJIyYaH, ;*;ga‘ggg:g" ES e s
KOrZla H3MeHeHHe BCero JIHINb Of-

HOTO HYKJIEOTHIA B OIPeAelleHHOM 0—0—0— —0—90
rese 00yCJIOBINBAET 3HAYUTEILHLIE
naMmeHeHus B (peHoTune. TUIUYHBINA
IpHUMep TeHHOH MyTallul — ajab0u-

Lynnukaums
A iB: G D E.F~ D E F

HH3M »XHWBOTHBIX. -——0— —0—0— 00
ITo MecTy BOBHUKHOBEHHS MyTa-

oYy 1moJpas3jeslT Ha redHepaTus- ﬂ'eneu”ﬂ

HEIE U COMaTHYecKHe. KB F

0—0—0—0

Feuepamuaubte Mymayuu BO3HH-

KaloT B TOJIOBHIX KJeTkax. OHE mepe- Fomnm

IAlTCA MO0 HACJIENCTBY IPH IIOJIOBOM e ol SR Tt e )

PasMHOMKEeHHNH. o 3 0 o o e

Comamuueckue Mymayuu TPOUCXO-
JAT B COMaTH4IeCKHX KieTkax. OHM Ha-
CIeAYIOTCA TOJBKO B ciydae Gecrojoro
Pa3MHOMXKEHH S, KOTOPOe OCYIIeCcTBJIA-
eTcd ¢ y4acTHeM MYTAHTHBIX COMATH-
yecKuX KieToK. CoMarnyecKwe reHHbIe MyTallHH, TPOUCXOAAIIAE B MHOTOKJIETOUHOM
OpraHusMe, HacJeAyIOTCA TeMH KJIeTKaMu, KOTOpkle 00pasyloTca U3 MYTAHTHOH KJIeTKH
myTeM ee JejieHNs. B HeKOTODHIX cJydasx IPH 9TOM 00pasyloTcA KJIETKH, HMeIIue
MOBBLIIIEHHYIO CKOPOCTD JeJIeHHA ¥ POCTA. ITH KJIETKH MOTYT JATh HAYAJIO OMyXOJIAM —
1160 OBPOKAYECTBEHHEIM, HE OKA3BIBAIOIIUM 0c000r0 BIMAHUS HA BECh OPraHU3M, U0
3JIOKAYECTBEHHEIM, YTO IPHBOJHT K PAKOBEIM 3a00JI€BAHUAM.

Puc. 68. Bugel XpOMOCOMHEIX MYTAIIMI

Myrarenes. Ilponecc BOBHMKHOBEHUA MYTAUMH HASBIBAIOT MYMA2ZEHE30M
(or mar. mutatio — mepemena, genesis — npomcxoxgeHHe). MyTamud MOTYT
MOABIATHECA CIYIaWHO, HO MOTYT OBITH HNOJYyYEeHBl MCKYCCTBEHHO C IIOMOIIBIO
pasnu4HBIX (PaKTOpOB — MmymazeHos. B reHetmxe paboTHI II0 BEISBJIEHHIO H
H3yYeHHIO PA3JIMYHLIX MYTATeHOB IIMPOKO paseepHyauchk B 30-e roger XX B.

Brerno BHIACHEHO, YTO Cpenu (uiuxeckux mymazerHos HamboJbIIee 3HAUE-
HYe MMeHT HOHH3HDPYIOIIHe H3JIy4eHHUsd, B YaCTHOCTH BOJIHOBBIE JIYYH (dJIeK-
TPOMArHUTHEIE, B TOM YHCJIe PEHTIeHOBCKHE, raMMa-JIydH, KOCMHYeCcKHe)
KOPOyCKYJIAPHBIe ayuH (6eTa-4acTHibl, IPOTOHEI, HEHTPOHLI U Ip.). Pusuye-
CKHe MyTareHbl BbI3LIBAIOT MHOTOYHCIeHHbBIE TeHHEIE MYTAIIHHA U IePeCTPOHKH
XPOMOCOM.

Kpome noHM3UpYyOMUX H3IyUeHNH, CHIBHBIM MyTareHoM ABJIAIOTCH YIbTPA-
(hunoneroseie nyuu. IIpornnaiomas cnocofHOCTE YABLTPA(HOJETOBEIX JAydel
MaJjia, OHHM 3aJePyKHBAOTCA IOBEPXHOCTHEIMY TKAHAMHK W HE MOI'YT AeHCTBOBATH
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Ha IMOJIOBbIE KJETKH OOJBIIMHCTBA MHOTOKJIETOYHEIX opraHuaMmoB. HaubGoJsee
MyTareHHsl yabTpadUoJeTOBEIE AYYH C AJHHON BOJHEI oKoJio 260 HM, 3TO
cBA3aHo ¢ TeM, 4To [IHK mornomaet yasTpaduoieToBbie Y9y HMEHHO ¢ TAKOH
IOIHHOM BOJHEI.

OTHOCHUTENBHO c1abBIM MYTareHHBIM AeiicTBHeM 006/1aaeT MOBLIIIEHHAS TEM-
neparypa. IloBeimenue TemuepaTypsl Ha Kaxaele 10 °C yBeluumBaeT 9acToTy
MyTanui (IPeuMyIecTBeHHO MeHHBIX) IIPUMEPHO B 3—5 paa.

Xumuueckue MymazeHv, HACUUTHIBAIOT MHOYKECTBO Pa3HOOOPA3HBEIX Be-
IeCTB, ¥ COHCOK WX KaMBIH ToJ momoJdHserTcd. CHIbHeHIIHe XHMUYECKUe
MyTareHbl — BeINeCTBa M3 IPYNNbl AJKWJIWDYIOMHUX COeTWHEHWH, a30THCTHIE
OCHOBaHHUiA, a TaK/Ke a30THCTasdA KHUCJIOTA, PasdHbLle IlepeKucH, (popMaabaerum,
KOJXWUIUH, OeH3NUDPEH, PAJUKaIbl. XUMAYECKHEe MYTareHbl MOI'YT BBLI3BIBATH
KakK IeHHble MyTallid, TAK H XPOMOCOMHBIE NIEPECTPOMKH.

Buonozureckue mymazers. 00HADYXeHBI OTHOCHTEJIbHO HegasHO. OKasasocs,
YTO MyTareHHBIMH CBoiicTBaMM 00/1a7a10T BUPYCEL. B pesyibsTaTe H3yuyeHus ma-
TOJOTHYECKHX M3MEeHeHHH, NPOUCXOJAINX B 3aPaKEHHBIX BUPYCAMH KJETKaX
PKHUBOTHBIX, B TOM YHCJEe UeJIOBEKA, BHIABJIEHO, UTO B TAKHX CJyYasaxX OTMeda-
I0TCA Pa3pPhIBEI XPOMOCOM.

Pa6oTe! 10 9KCIIEPEMEHTAILHOMY MyTareHe3y IPOJHUIN CBeT HA IPUYHMHEI CIOHTAH-
HBIX (CaMONPOM3BOJBLHEIX) MyTanmuii. K umcay (akTopoB, BhHISHLIBAIOIIHX CIOHTAHHBIE
MyTallH, OTHOCHTCA €CTeCTBEHHEIA pafHAMOHHLINA (hoH 3eMau, o0pasyeMuIil JOXOaA-
IEMHA 0 IOBEPXHOCTH IIJIAHETHI KOCMUYECKHMHM JIydaMH, TraMMa-u3JIyIeHHAMA BGMJIH
¥ paZuOaKTHBHEIMHE BemecTBaMu. OmpeieleHHEIN BKJIa B BOBHHKHOBEHHE CIIOHTAHHEIX
MYTallui y 4eI0BeKa, JKHBOTHBIX, PACTEHHH W MHKDOOPraHHM3MOB, Kak yixe OBLIO cKa-
3aHO, BHOCAT BHDYCHI.

Opnako riaBHAA DPUYMHA CIIOHTAHHBIX MYTAUUN — CJIy4aiiHbIe HOBPEKEHUS XPO-
MOCOM M I'eHOB B XOJie HODMAJbHEIX O0OMEHHBIX IPOIECCOB, NPOMCXONAINNX B KJIETKE.
YacToTa MyTanMOEHEIX MIPONECCOB YBeJIMUUBAETCA IIPH CTADEHHH opranuaMa. MHoOro4uc-
JIeHHBIE JaHHBIE, IOJYYeHHbIe IIPH H3YYEeHHH MyTanui y 6aKkTepHil, HU3IIHUX PACTEHHMH,
JIp030(GHIBL i B KIETKAX MJIEKOIMTAIOIIMX, CBUETEIbCTBYIOT, UTO CIIOHTAHHEBIE MYTAIMH
upencTaBigT coboil caencTBHe cay4aiHBIX OIIUO0K B MEXAHHU3MAX PACXOKIEHUS Xpo-
mocoM u perummkanun [JHK. Maorme puandeckne 1 XMMHYeCKHe MyTaAreHBI TOBPEKIAIOT
MHUTOTHYECKHH ANADAT KJIETKH, YTO IPUBOIUT JU00 K HEPACXOMKASHHIO XPOMOCOM, JIHHO
K HeIPpaBMJIBHOMY HMX pacHnpeiesIeHHI0 MeXAy A0UYePDHHMH KJIeTKaMH.

XPpOMOCOMHEIE ¥ TeHHBIE MYTAIMH BEI3BIBAIOT MHOT'OUYHCIEHHBIE BPOKIEHHELIE
VPOICTBA M HACJIEJCTEeHHbIE DOJIe3HH UEeJIOBEKA.

BasmxHelmasa coBpeMeHHada npobjgeMa — 3aliATHTE JIOAed OT AeHCTBUA
MyTareHOB: OT pajMallMy ATOMHOH NPOMBIIIJIEHHOCTH IPH HCIOJL30BAHHU
PagHoOaKTUBHBLIX M30TONOB, PEHTTeHOBCKHX Jydeit u ap. Heobxogumo usyuath
BO3MOYXHOCTE MYTAT€HHOT'O JeHCTBHS HOBBIX JIEKADCTBEHHBIX IIDENapaToB, HO-
BEIX CTPDOHATEIBHBIX MATePHAJIOB, IECTHIIH/0B, IIUIEBLIX J00aBOK, KPAaCHTEeH,
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9MYJbraTOPOB, KOHCEPBAHTOB, IIHPOKO NPHMEHAEMBIX B IPOMBIIIJIEHHOCTH
# CelIbCKOM XO03AMCTBe.

SaKO0H roMOJIOTHYECKHX PAIOB HACJIENCTBEHHOU n3MeHIuBOCTH. MyTanmnon-
HYI H3MEeHYHBOCTH ¥V KYJBTYDHEIX PACTEHHH M3 ceMeHCcTBa 3JIAKOB W UX JUKHX
IpeIKOB B TeUYeHHWEe MHOTHX JieT M3ydaJ Beijawmuiica ouosor H. Y. Basumos.

Y4aeHBIH YCTAHOBUI 3AKOH 20MOJOZUYECKUX DAO08 HACLEACMBEHHOU U3-
MEHLUBOCMU, CYTh KOTOPOTO CBOZUTCA K TOMY, YTO OJu3kue s8udb. u podvl
Oaazodapa cxodcemey ux zeHomunog obaadarwm cxodHoi HacredcmeeHHOU
U3MEeHYUBOCMbIO.

H. 1. BapnioB mogYepKHUBaj, 4TO [eJbie CeMeHCTBa PACTeHHH XapaKTepH-
3yIOTCA OIpeJleIeHHON M3MEeHUHBOCTEIO, IIPOXOAAIIEH uepes BCe POJLI M BU/BI,
cocTaBJAINe ceMeiicTBO (puc. 69).

3aKO0H TOMOJIOTHYECKHX DAJOB HACJIEJCTBEHHOW M3MEHYMBOCTH YyCTAaHAB-
JHMBaeT Iapaiejii3M B M3MEHUYHMBOCTH OPraHM3MOB, T. €. HAJHUYHE Y PA3HBIX
GopM CXOOHBIX MyTanwi, uiamu romomorudeckux psgos. H. M. Basuior nucan:
«Buppl ¥ ponbl, reHETHYECKH GJIU3KUE, XAPAKTEPU3YIOTCA CXONHBIMH DAJAMU
HacJIeICTBeHHOM N3MEHYNBOCTH C TAKOMN IIPaBUIBLHOCTBIO, YTO, 3HAS P GopM B
mpezesax OJHOTO BHJA, MOKHO IPeIBHAECTh HAX0MXKJeHHAe apAJLIeIbHEIX (hopM
V APYTHX BHIOB U POJOB...»

3axoH, chopmynuposanusii H. M. BaBuioBeIM, KacaeTcad H3MeHYHMBOCTH
V¥ pacTeHHH, OJHAKO OH NPHMEHWUM M K JKHBOTHEIM. Hampumep, B cemeiicTBe
TPEI3YHOB CYIIECTBYIOT T'OMOJIOTHYECKHE PANLI II0 OKpAcKe MIePCTH. JTOT 3a-
KOH HMeeT BayKHOEe IIPaKTHYeCKOe 3HAUEHHEe, TAK KaK MO3BOJIAET IIPeJCKA3aTh
BOBHHKHOBEHHE OIPE/IeIeHHBIX CXONHBIX MYTAIWH Yy GIH3KOPOACTBEHHBIX BH-
0B M poJi0B. 3HAHUNE BAKOHA FOMOJIOTHYECKHUX PANOB 3HAUYUTENLHO objerdaer
¥ HanpasaaeT paboTy celeKIMOHEPOB.

Bonpocskl u 3apaHuna

. Hem otnunyaeTtcs HacneaCTBEHHAs W3MEHYMBOCTb OT MOAMMDUKALMOHHOR?

Kakoe saBneHune HasbiBaloT MyTaumnein? Kakumm O6bIBaI0T MyTaLMK NO XapakTepy N3MeHeHus
reHeTuyeckoro marepuana?

Kakve myTauum OTHOCATCA K reHOMHbLIM?

Kakuve MyTauum HassiBaloT XPOMOCOMHbIMK? Kakune Buabl XPOMOCOMHbIX MyTaLMiA BCTPe-
4alTCH B KNeTkax?

Yro Takoe mytareHea? Kakue daktopsl OTHOCAT K MyTareHam? MpeaioXnTe BO3MOXHbIe
MEpbl 3aLLWTbl YENOBEKA OT BO3AENCTBUA MYTareHoB.

B yem cyTb 3aKk0OHa roMOJIOrM4ECKUX PAA0B HACNEACTBEHHOW M3MeHYNBOCTU? Kakoso
npakTu4eckoe 3Ha4yeHne aToro 3akoHa?

N =

o o ho
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Puc. 69. 'omosornueckme psibl B HACJIEACTBEHHON M3MEHUYMBOCTH Y 3JaKOB
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FEHETUKA YEJIOBEKA 1';3,:;2
LR S
§ 47. NeHeTuka YyenoBeka Kak Hayka
52 MNop4yuHAETCH NW HacneaoBaHue NPU3HaKoB y Yenoseka reHeTu4eckKkM 3aKoHO-

5 MEPHOCTSIM, YCTAHOBAEHHBLIM Yy APYrUX OpraHu3mMos?

Hcropus reHeTHKH 4eloBeKa Kak Hayku. Ka/blii yenosek obimazaer Guo-
JIOTHYECKUMH OCOOEHHOCTSIMHE, 00YCJIOBJIEHHEIMH ero TeHOTUIIOM. 'eHeTHuecKad
HEOJHOPOJHOCTE JIIOJeil IMpoABJIdeTcA KAK B MOPGHOJOTHYECKHMX NpH3HaAKax
(1BeT KoM, BOJIOC, IJIas3, POCT, MPOMOPIMK Tejia U Ap.), TaKk U B 0cOOeHHOCTAX
TeMIepaMeHTa, CIOCOOHOCTAX, CKJIOHHOCTAX.

3HaveHHe IMeHeTHKH IJIA MeJUIINHbl yYeHble NOHAMH AaBHo. OQHAKO JHUIIb
B 1930-e roaer 0MOJIOraM ¥ Bpa4yaM CTAJIO SICHO, UTO Y YeJIOBeKa HacIeJ0BaHHe
NPH3HAKOB U UX MU3MEHYHMBOCTE HOAUYHUHAIOTCA TEM JKe 3aKOHOMEPHOCTAM, UTO
B y BceX APYrux opraEmamoB. C 9TOro BpeMeHHM Haudasla DasBUBAThCA 2eHe-
muka yenl08eKd KAK HAYKA U TAKON ee BAXKHBIM pasles, KaK MeOUYUHCKAA
2eHemuKa.

Bmnepsbie XpOMOCOMBI 4eOBEKA HA LHUTOJOTMYECKHX IIpenaparax ObLIx
onucassl B KoHIe XIX B. BrimoTek no cepenuHbl XX B. XPOMOCOMBI YeJIOBEKa
M3y4Yaii Ha cpesax TKaHW. Ha MUKpOIpenaparax XpoMOCOMEI 00pas3OBBIBAJIH
KJIYOKH, HAKJAJILIBAINCE OZHA HA APYTYIO U ILI0XO IMOAJABANHCH U3YYEHHUIO.

B 50-x rogax XX B. B KauecTBe IpenapaToB XPOMOCOM CTATIH MCIOJIb30BATh
KJIeTKH, BeIpAIlleHHEIE BHE OPraHu3Ma Ha MUTATeNbHOH cpene. Takoil MeTox mo3-
BOJIMJI YCTAHOBHUTD, YTO AUILIONAHOE YHCJIO XPOMOCOM B COMATHYECKUX KJIETKAX
yejyioBeka paBHo 46. Kax yxe Ownimo cxaszano (cm. § 10), xapuoTun udejgoBeKa
COCTOMT M3 22 map ayTocoM H OJHOM ITaphbl HOJIOBBIX XpomocoMm (puc. 70).

B remeTuke Ha OCHOBE MOJIEKYIADPHO-TEHETHYECKUX METOJOB CTAJIM CO3/|aBaTh
reHeTHUECKHEe KapThl XPOMOCOM 4YejIOBeKa, UTO II03BOJIHUIO IOHATH HPHUPOLY
MHOTHX HacJIeJACTBEHHBIX 3a00eBaHUIl.

KapruposaHnue XpoMOCOM 4YejOBeKA — OYEHb CJIOXKHAA TpyAoeMKas pabo-
Ta, KoTopad norpeboBana cospmanusa 6MOIMOTEK OTAENbHBIX XPOMOCOM H3 Ka-
puoTHIa. B pesyibTare MHOTOJETHHX HCCIEJOBAHWIA, MPOBOAUMEIX YUEHBIMH
PasHBIX CTPaH, B XPOMOCOMAaX YeJOBeKa UAeHTU(UIIMPOBAIN MHOMKECTBO I'eHOB.
B 1989 r. 6p11a npuHATA MeXAYHAPOAHAA NporpaMMa «I'eHOM deloBeKa». ¥ue-
HBEI€ PasHbIX CTpaH, pafoTaminue B paMKaxX HA3BAHHOIO NPOEKTA, MOCTABHIA
nepen coboii 3amaun K Havaay X XI B. KApTHPOBATL M'eHOM, T. €. HAWTH MECTO
KaJ)KJIOro reHa Ha XpOMOCOMe ¥ pacimu@poraTh Beio mociaenorarensHocts JJTHEK.
B 2000 r. mocraByieHHbIe 32024l OBLIN DEIIEHEI.
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Puc. 70. KapuoTun xeHIIHHEI

T'enom genoBeka. 'eHOM — 3T0 COBOKYIHOCTE M'€HOB, CO/IePKAIUXCA B FalJIONTHOM
Habope XpPOMOCOM JaHHOTO OpraHu3Ma. B oTiuume OT FreHOTHIA FeHOM XapaKTepeH I
BCEro BHJA, a He IJdA OTAeJbHOH ocobu. B coBpeMeHHOH reHEeTHKe TEPMHH <«FeHOM»
ynoTpebisioT M0 OTHONMIEHHWIO KO BCell HACIeACTBEHHOM CHCTeMe KJIeTHKH.

CymMMapHas mocjefoBaTeIbHOCTh HYKJIEOTHIOB M'eHOMAa YeJIOBeKa COCTaABIAET OKOJIO
5 mapxa, oHa comep:kuT 0K0J10 30 Teic. reHOB. B remax umeercsa uHGODMAILHA O CTPYK-
rypax monekyn m-PHK, p-PHE, r-PHK.

Camble KODOTKHE I'eHbl, HAIPUMED I'eHbl 93HA0P(GUHOB (6e/KOB, BEI3HIBAIOIIAX OMIY-
IeHne MTOKO0MA), COAEePIKAT BCEro ABa JecATKA HYKJIeOTHAOB. [I[pyrue reHnl, HaupuMep
reHbl HHTEPGhEPOHOB (0e1KOB, 3aIUIIAIIINX OPraHu3M OT BUDYCHBIX HH(EKIHH), HMET
paamep okoso 700 sykneorugoB. CaMblil JIIMHHBINA I'eH, KOZAPYIONHHA 0JANH U3 OelKOB
MBIIIL, — MHOZHCTPO(HH, BKIOYaeT 2,5 MJIH HYKJIEOTHIOB.

V yenoBeKa HA I'eHbl NPUXOAUTCA He Gosee 5% HYKIGOTHAHBIX IOCIEJOBATENb-
socteil. Ocranpryio yacts [THK panbme cuntanyu u30smovHoll, HO CO BpeMeHeM CTaJIO
SCHO, YTO OHA BBINOJHAET Ba)XHble (DYHKIMH, B YACTHOCTH, COAEPKHUT HHMOPMAIHIO
0 TOM, KAK H B KAKOM MNOPAJKe NOJKHBI BKJIOUATHbCA reHbl. Tak HasbiBaeMasd H3-
owrrounaa JIHK nmpexpcraBieHa MOBTODPAIOIIHMHUCA HYKJIEOTHAHBIMH IOCJIELOBATENIb-
HOCTAMH. ¥ PASHBIX JMIOAEH OJHHU M Te JKe I10CJIeJ0BATEJIbHOCTH HYKJEOTHIOB MOTYT
MOBTOPATHECA B OOJNBINEH MM MeHBIIEH CTeneHH, HO 9TO He IPHUBOAUT K H3MeHEeHUIO
CHHTE3UDPYEeMBIX OEJKOB.

B Hauane u KOHIE reHa HAXOLATCH Pezy/iimOpHble TOCIeNOBATEJILHOCTH HYKIIEOo-
THAOB, KOTOpPBIE ONpENeNsioT, B KAKMX TKAHAX, HA KAKUX dTanax MHAUBHAYATHLHOTO
PasBUTHA U NPH KAKWX BHEIIHUX MJIH BHYTPEeHHHX (HampuMmep, rOPMOHAJBHEIX) CHI-
manax Oygmer paboTark reH.
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BoJbImIHHECTBO TeHOB B KAMKI0H KileTKe « MOJTUYAT». Habop aKTHBHBIX, JeHCTBYIOIIAX
T€HOB Pa3JIMYAeTCA B 3aBUCHMOCTH OT THIA TKAHH, IEPHOJA HHANBHIYAIEHOTO PASBATHASA
OpPraHU3Ma, BO3LEHCTBHS BHEIIHUX MJIM BHYTPEHHHUX (DAKTODOB.

HccnenosaHuA TeHOMa 4YeJIOBEKA HalpaBJeHbl HAa pelleHHe QYHIaMeHTANbHBIX
HAYYHBIX NpobieM, CBA3AHHBIX C IPOHMCXOKJEHHEM YeJIOBEKAa, C BhIACHEHMEM IeHHBIX
PasIHYHi, ONpPeAeasIIoNHX YYBCTBUTEILHOCTE HJIM YCTOMUYHBOCTD YEJIOBEKA K pasiud-
HBIM 3a00JIeBAHUAM H BO3JEHCTBHAM CDEIBI.

MeToas! reHEeTHEH YejIOBeKa. B reHeTHKe YelI0OBeKa ¥ B MeIHIIHHCKOHN I'eHe-
THKe, H3yJalolneid HacleACTBeHHLIe 3a00/IeBaHN A TI0IeH, B KAYeCcTBe OCHOBHBIX
IPUMEHAIT IeHeaJlorndyecKuii, OJM3HenoBblM, NUTOreHeTHYECKUH, OHOXUMH-
YeCcKHe U MOJIEKYJISADHO-TEHETHYEeCKHEe MEeTOMIEL.

I'eneanozuyeckuil memod OCHOBAH HA OTCICKHBAHWU Kaxkoro-ambo HOD-
MaJIbHOTO WUJIM NATOJOTHUYECKOr0 NPHU3HAKA B PAAY MOKOJEHUH ¢ yKasaHHeM
POACTBEHHBIX CBA3eH MeJy WwieHaMHu popaocioBHoi. Ilocne cocraBienus
POJOCJIOBHOI IPOBOJUTCH €€ IeHeaJONMUEeCKHM AHAJIN3, KOTOPLIM MO3BOJISET
YCTAHOBUTH XapaKTep NpHU3HaKa (HacjeJCTBEeHHBIM WM HEHACJEeICTBEHHEIH),
THI HacJEeJOBAHUA (JOMUHAHTHBIN MJIH PEIECCUBHBIN, ayTOCOMHBIN MJIH CIEIl-
JIEHHBIHN ¢ IIOJIOM).

Ha ocHOBe reHeaJOTMYeCKOT0 MEeTOA BHEIACHHIH, YTO FeMOMHINS H [Ahb-
TOHHU3M KOHTPOJHDYIOTCA PEelleCCUBHBIMY I'eHAMH, JIOKAJIN30BaAHHBIMHE B X -XpO-
mocoMe. IIBeT BoJIOC 3aBHCHUT OT HECKOJBKHX I'eHOB, HAXOAAIIHXCA B AyTOCOMAX;
TeMHBIH IIBET BOJIOC JOMHHHUDYET HaJ CBeTJLIM IiBeToMm. I[BeT rias oGycioBieH
HECKOJBbKHNMH TeHAMHN, KOHTPOJHUDPVIOIIHME KOJIHYEeCTBO M XapaKTep PAaCIoJio-
JKEeHHWA NUIMEeHTAa B pafyyKHO#M obosouxe riasa.

3HadeHHe I'eHeaJIOrHIeCKOr0 METOAa 3aKJII0YaeTca U B 0OOCHOBAHMH Bpea
POACTBEHHHIX OPAaKOB, IPHBOJANINX K HAKOIUIEHHIO OTPUIATEIbHBEIX MYTalui
B IIOTOMCTBE ¥ YBeJHUYEHHIO CJIYUAeB HACJIEJCTBEHHBIX 3a00/ieBaHMM.

K MeTomaM reHeTHKH UeJIOBEKa OTHOCHTCSH OausHeyoswilii memod. Ero cyTs
3aKII0YAeTCHA B CPABHEHHY [IPOSBIEHHA NPHU3HAKOB Y ONHOANIIEBRIX OIM3HEI0B
(oHE pasBMBAIOTCH M3 OQHOM 3UIOTEHI) H OJHONIOJBIX PA3HOAHNIEBEIX OJIM3HEIIOB
(pasBHUBaOTCA M3 PA3HBEIX 3UTOT).

JlaHHBIA METOJ HCHOJL3YeTCH B IejAX OIEeHKH CTelleHHW BINSHUA HACIe-
CTBEHHOCTH W CpeJAbl Ha pPa3BUTHE KaKOro-jiu00 HOPMAJIBLHOTO MM IAaTOJIOTH-
YeCKOI'0 IIPHU3HaKAa.

Kax mpaBmiio, y 4enoBeKa poskmaercs OJHH pebeHOK, HO B CPEIHEM OIHH
ciydail Ha 84 HOBOPOXKIEHHBIX COCTABIAIOT ABoHHEM. OKoMO !/, M3 HUX — OAHO-
Aiiessle OJIM3HENBI, KOTOPhIe PA3BMBAIOTCA U3 DasbelHHUBIIAXCA G1acTOMEepOB
OZHOH OILTOAOTBOPEHHOH AineKmeTkr. ClefoBaTelbHO, OTHOSHIIEREIE OIM3HEIbI
MMEIOT OJMHAKOBBIH reHOTHII. BEIABIeHHEe HECXOACTBA MEXKAY HUMH O3BOJIAET
CYAHUTEL O BAHUAHUH YCJIOBHI cpeisl Ha (OPMHDPOBAHHE W PA3BHATHE (PEHOTHIIA,
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onpejendaTh PHCK PA3BHTHUA HACJeACTBeHHBIX DosesHeil. BimaHeoOBBIA MeTO[
JlaeT BOZMOKHOCTE ITOJIYYHUTh CBE/IeHHs O HACJIeCTBeHHOM npupoe 3abo/ieBaHu,
0 3aBHCHMOCTH YMCTBEHHOTO PA3BUTHA, CIIOCOOHOCTEH, TOBEJeHAA YeJIOBEKA OT
MaTepHaJLHBIX OCHOB HACJIEeACTBEHHOCTH.

Iumozenemuyeckuil Memod OCHOBAH HA MHKPOCKOIIHMUECKOM WCCJIEOBA-
HHAH XPOMOCOM. ITOT METOJ JaeT IeHHBLIN MaTepHAa [IJisi TIOHUMAHWS IDPUYHH
HacJIeACTBEeHHBIX 3aboeBaHHE deloBeKa. B remetmxe paspaboTaHBI MeTOIBI
OKPACKH XPOMOCOM OCOOBIMH KPACHTEIAMH, KOTOPhIE IMO3BOJIHIOT HE TOJBKO
IIPOBECTH KOJWYECTBEeHHBIH YUeT XPOMOCOM, HO H IIPOAHAIHSHPOBATh H3MEHEHHA
UX CTPYKTYPBHI, BEISBUTE '€HOMHBIE M XPOMOCOMHEIE MYTAI[MH.

Monexynsapro-zenemuueckue Memodsb. TO3BOJNAIOT PAZMHOMKATE (KJOHHPO-
BATh) clefoBble (HUuTo:xHO Maskie) koaugecrBa [JHK unu PHE, xinosuposaTth
KpynHBIE (hparMeHTHl TeHOMA.

Ha ocHoOBe 6uoxumuyeckux memodos MOKHO BBEISBHTL HapyIIeHHs obmeHa
BeIlecTB. JTUMU MeTogaMu ycraHoBJeHO okKoyio 500 Gosie3neil o0OMeHa BelecTB
opraguaMa: 0eJIKOBOT0, YIIeBOAHOTO, KHDOBOT0, MHHEPaJbHOro. Bruoxummge-
CKHe MeTOBl TPYAOEeMKH ¥ TpebyIoT CIenHuaJIbHOro 060pyAoBaHUA, IIOTOMY HE
MOT'YT IIHPOKO NPHUMEHATHCA JJIA MACCOBEIX HCCJIEJOBAHWM C IEJbI0 PAHHETO
BBIABJI€HHA OOJBHBIX C HACJEACTBEHHOM maToJiorueil obMeHa BeITeCTB.

Hcnonbs30BaHHE MOJMEKYIAPHO-TEHETHUECKHUX ¥ OMOXMMHYECKUX METOJOB B
reHeTHKE 4eJI0BEKAa II03BOJSAET 3HAYMTEJBEHO YCKOPHTH HMCCIEJOBAHUA I'€HOB H
HAKOIOHUTHh HHPOPMAIIHIO 0 HUX. AKTHBHO pacIIHPSETCS IIpe/icTaBIeHHe O MeHaX,
[OBPE}IeHNe KOTOPhIX MPHBOAUT K BOSHUKHOBEHHIO PAKOBEIX OMyXO0JIel, 0HKO-
reHos (T. €. TEHOB, CIIOCOOCTBYIOINMX 00Pa30BAHHIO paKa), 0 FeHaX KJETOUHOMH
cMepTH ¥ anonmosax (IporpaMMupyeMas ruGess KJIETOK).

HccnenoBanusa reHOMOB OPraHH3MOB JIETJIH B OCHOBY HOBOH HAYKM — 2€HO-
murxu. C XXI B. reseTrKa Iepejana cBow «acradery» remomuke. J[Ba rTepmuHa
«TeHETHKAa» U «TeHOMHKAa» HYXKHO pas3jndarsk. ['eHeTHYeCKHe HCCIeJOBaHHA
TPAgUIINOHHO IPOBOAATCA OT M3YUYeHHA HACIEAyeMOro NPHM3HaKa K M3Yy4YEeHHIO
XPOMOCOM, T'€HOB, MOJIeKyJ. B reHoMHKe, HA000POT, UCCIELOBAHMA IPOBOLAT
OT M3YUEHHS CTPYKTYPHI T€HOMA K M3YYEHUWIO €r0 CBOMCTB.

Bonpockl U 3aaaHua

Yem KapuoTun oTnM4aeTcsa oT reHotTuna?

Kakue MeTofibl UCNOMb3YIOT NPU U3yHeHUU reHeTUKN Yenoseka? B yem CyLHOCTb reHe-
anorn4eckKoro METO.EI,a?

Korgoa 1 B Kakux LIensix npuMeHsaioT 61M3Heu0oBLIn METOA?

. Kakve BO3MOXHOCTW MOSIBUIUCE B FEHETUKE B CBA3W C NMPUMEHEHWEeM MOJIeKYNapPHO-
reHeTMYyecKmMx MeTonos?

A N=
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§ 48. HacnencrteeHHblie 60n1e3HU Yenoseka

5
)2 K kakum nocneacTeMaM NpuBOOAT MyTauuu y yenoseka?

HacuencreeHHble 60JI€3HHA BCEra CBA3aHbl ¢ HAPYIIIEHUAMH B I'eHOME UeJlOBe-
Ka: ¢ TeHHBIMH MYTaIusaMH WY ¢ M3MeHeHueM unuciaa xpomocom. Ha cerogusam-
HHIl TeHb U3BECTHO OKOJIO 5 THIC. HACJEACTBEHHEIX 3a00eBaHNil. 3HaUNTeIbHbIE
yCIexM JOCTUTHYTHl B M3YUYEHUH MOJIEKYISPHBIX NPUYHH HACIEeACTBEHHBIX
3afoneBannii. B MeIMIMHCKON TeHeTHKe HaCJeJCTBeHHEBIe 3a00jeBaHUA MOM-
pasjensioT HA TPH I'PYIINLI: MeHHBEIE, XPOMOCOMHEIE M TePATOIeHHEIE.

I'ennsie 6oaesan. OHM COCTABAAIOT GOJBIIYIO YACTh BCeX HACJIENCTBEHHBIX
3abomeBanuii ¥ npoasasiTea y 1,56—2,0 % HoopomaeHHEIX. lIpuunHaMH
TeHHBIX 6OJe3Hel MOryT ObITH FeHHBIE MYTalHUH, T. €. H3MeHeHHd IOoCcJel0Ba-
TEeILHOCTH HYKJIEOTHJOB B I'eHaxX.

Muorue M3 HaclaeACTBEHHBIX 0OJie3HEll BCTPeYalOTCA B HECKOJNBKHX IOKO-
JNeHusx, HanpuMep (eanakerorypus. OHa XapaKTepHu3yeTcs TAMKEJILIMH IOpa-
JKeHHSMH BLICIIEH HEPBHOR JeATelIbHOCTH, c1a60yMueM, PACCTPOMNCTBOM pery-
JIAIAW ABUTATENbHEIX (QyHKIHH. IIpuynHa Ha3BaHHOH O00JIe3HH — HapyIIeHHe
cHHTe3a (hepMeHTa, HY;KHOI'0 AJIA HOpMAaJlbHOro odMeHa BemecTB. Beiencreue
nedexTa (pepMeHTa OPTAaHH3MOM HE YCBAMBAETCA aMHUHOKHMCIOTA MeHHIalaHuH,
B pe3yJbTaTe 4Yero HapylulaeTcs o0pasoBaHHe HeOOXOAMMBIX JJs OpraHu3Ma
rOPMOHOB: aJpeHAaJHHA, HOPAJAPeHAIWHA, THPO3HUHA.

MyTanusa, Hapymaomaa CHaETes GeHuiaJlaiuHa, Ha IPOTAKEHNH JeCATKOB
THICAY JIeT IepeJaeTcsa M3 HOKOJeHNUA B [IOKOJIeHUe, COXPAHAACEH B IOMYAAIMH.
TemernuecKkyii Tpys AAaHHOW MyTAOWH B INONYJIANUAX JIOAeil He YMEeHBIIHUJICA
[asKke BCJEACTBHE TAKHX JKECTOKHX Mep, KaK YHU4YTOMeHHe OOIBbHEIX (2TO mMpo-
HCXOAMJI0 B aHTHYHOM Cmapre) W NpUHYANTEIbHAS CTEPUJIM3ANHAA B IEePBOH
moaosuHe XX B. B CIIIA.

Huorpa 601e3HETBOPHBIE MYTAIIMKA MOI'YT BO3HMKATH B KJIETKaX BO BpeM#A
aMOpPHOHAILHOTO PA3BUTHA opranuama. Hanpumep, oJUH 13 BHA0B KapJIHKOBO-
CTH — axXOHJPOILIasus — BeTpeuyaercs ¢ uacToToi 1 Horopoxnerssni Ha 100 000
pomuBmuxcsa. B 80 % cayuaer axOHIPOIIA3HA BEI3EIBAETCA BHOBb BO3SHHKIIEH
IOMMHAHTHON MyTamuei, IpUBOAAMell K 3aMeHe B Oeske (ropMoHe pocra)
AMHHOKHCIIOTEI TJIMOHH HA apruewH. [[py 3TOM HM y KOTO M3 POICTBEHHHUKOR
AXOHAPOILIA3HSA HUKOTIA He IIPOSBJIAIACE. IMOPHOHEI, TOMO3HUIOTHEIE 110 JaHHOH
myTanuu, nmorubarmTt. ['erepo3uroTel BEIXUBAIOT, HO UMEIOT HEIIPOIOPIHOHAIb-
HOE TeJIOCIOMKeHne, NX pocT He mpespiaer 120—130 cMm.

I pyroii uppMep reHHON MYyTalluH — HAKOILJIEHHE U3 IOKOJEeHHUs B IIOKOJeHHe
noBropsaomuxcsa dparmernroB [JHK B Hexoropsix renax. K rakomy sabosepa-
HHIO0 OTHOCHTCS CHHIDPOM JIOMKOi X -XpOoMOCOMEI (Ha XPOMOCOMHBIX IIperaparax
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X-xpomocoma GONIBHBIX BBITTIALHAT «CJIOMAHHOI»). DT0 3a60I€BaHNe IPOABIIACTCA
ViKe B IeTCTBE H CONPOBOKaeTcs 3a/lePIKKOH POCTAa W YMCTBEHHOTO PA3BHUTHS,
yxoaom peberka «B ceba» (ayrtuam). Yacrora ero BCTpeYaeMOCTH — OXWH
Manpuuk Ha 2000 soBOpoxKIeHHBIX. OHOM W3 NPUYUH AyTH3Ma ABIAETCS TO,
49TO B ONPeneleHHOM reHe X -XPOMOCOMEI YEEJIMYEHO YHCJIO IOBTOPOB TPHILIETA
IIT. B HOpMe 4HCJIO HOBTOPOB He npeBbimaer 50, Torga Kak y GOJBHBIX HX
bonbiae 90.

BosbpmmBCTBO BpeAHBEIX MyTalnuil OPOABIAETCA Ha PAHHHX 3Tanax mocjiesa-
POZBINIEBOT0 DA3BUTHA U JasKe B 9MOPHOHAILHOM nepuoge. OMHAKO HEKOTOphIe
«c60ou» TeHOB MOTYT OOHAPYKHMTBLCHA TOJBKO B CTAPOCTH (Hampwmep, GoIe3HH
Ansureiimepa, Ilapkuscona).

Hawmbonee gacTo Bcrpeuaercs 60e3Hb AnbNreiiMepa, KOTOpas NPOABIAETCS
y aojei B Bospacte 60—80 ser B BHe yTpaThl DaMATH Ha HeZaBHUE COOBITHS
U IOTEPH CHOCOOHOCTH BHINOJHATEH IPHBBIYHEIE AEHCTBUSA (0AeBATHCH, IpHYe-
CBIBaThCs, IPHHUMATE NHUINY). BonbHOM mocTeneHHO 3a0bIBaeT CBOe WMs, Ie-
pecTaeT y3HABaTh CBOMX OJIHM3KHX M CTAHOBHTCSH COBEPIIEHHO GeCIOMOIIHBIM.
O9ra GosesHR BeTpeuyaerca moutu y H0 % moxeii crapme 80 ner. Myramus B
reHax OPHBOAHUT K rufesy HeHPOHOB M HapacTramineMmy ciaaboymuio. Usyuenne
MYTHPOBABIIMX I'eHOB IOMOTA€eT NIOHATEL IPHYMHEl H3MeHeHH# paboThl Mo3ra Ha
MOJIEKYJIIDHOM YPOBHE W HAaWTH cIocobbl JledeHHA JAaHHOH DOJIe3HH.

Xpomocomusle 3aboneBanus. JTu 3aboneBaHUA CBA3AHBEI C H3MeHEHHEM
4YHCJIa WA CTPOEHUS XPOMOCOM, T. €. C TeHOMHBEIMH ¥ XPOMOCOMHBIMU MYTAILH-
savMu. OHE 9acTO BOZHHKAIOT IPX 00pAa30BAHMM MOJOBLIX KJeTok. Kak mpasmio,
XPOMOCOMHBIE MYTAIlMH OIPHUBOAAT JIHU00 K rubelld HeCyI[UX UX KJIETOK, JHOO0 K
rubesin 3apojbIllell HA PAHHMX CTAANAX PA3BATHHA, MU00 K MEDPTBOPOMKIACHHUIO.

ITo omenke y4eHBIX, 25 % HENPOM3BOIBLHBIX (CIIOHTAHHBIX) BBEIKUIBIMIEH
M CJy4aeB MepTBOPOKJeHHS O6YCIOBJIE€HEl 3HAYHTEIbHBIMH HADPYIIEHHIMH
XpomocoMHOro Habopa miroga. B HEKOTODEIX ciaydasx XPOMOCOMHEIE MYTAIIAHA
COBMECTHMEI C »XM3HBIO: IJIOL He norudaer, HO pokaaeTcs 00IbHOHN pebeHOK.

XpoMocoMHEIEe 00JIE3HH MOTYT OBITH CBA3aHBI C AHOMAJIHAMHE ayTOCOM HJIIH
moJoBEIX XpomocoM. OOBIYHO XPOMOCOMHEIE D0JIe3HH (CHHAPOMEI) HA3LIBAIOT
II0 HMEeHH TeX Y4YeHBIX, KOTOPhIe MX OIMCANH WM BHIACHHIN MPHYHUHY BO3-
HAKHOBEHHA.

Cpenu aymocomubix XpOMOCOMHBLY 060JI€3HEll J4aCTO BCTPEYAETCH CHHADPOM
Hayna (B cpefreM oAMH HOBOpOxAeHHLINA Ha H500—600 poxnenwmii). 3HAUNTEILHO
BBHIIIIE PHCK POJKJeHHs GonbHOro pebenka y marepu crapme 40 ner (bonsmas
YacTh 3apoABIMIell ¢ MyTamuei norubaer BHyTpuyTpobHO). CTpamamoniuii aToM
60J1e3HBIO0 IMeeT HeNPOIOPIUOHAIBHO MAJEHBKYIO I'OJIOBY, KOPOTKOE KOPEHACTOE
TYJOBHUIIE, KOPOTKYIO II€I0, ILJIOCKOe JIUII0, V3KHE IJIa3Hble Ie/lH, AHOMAJIHH B
PasBUTHH MHOTHX BHYTPEHHHX OpraHos (pumc. 71).
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Puc. 71. MaMeHeHHe Uncia XPOMOCOM B KAPUOTHIIe — NpHYHHA cHHApoMa [layHa

V Takux mofeil MOHHKEHAa CONPOTHBIAEMOCTH DOJIe3HAM, OTMEedYaeTcsa yM-
CTBEHHAS OTCTAJIOCTh. DTy 00JIe3HL BIepBhle onucan aariuiickmit Bpad JI. [lays
(1866), HO ee mpupoaa mouru 100 ner ocraBanack HesacHoi. B 1959 r. ¢ppan-
My3CKHEe I'eHeTHKH OOHADY;KHJIM B XPOMOCOMHOM HabGope GOIMBHBIX JIMIIHIOK
xpomocomy B 21-# mape.

B xadecTBe IPUMEPOB AHOMANULL NOLOBLLX XPOMOCOM MOMHO HA3BATH CHH-
apomel IllepenieBckoro — Teprepa u Knafindensrepa.

Cunapom Illepemesckoro — TepHepa 00ycJIOBIEeH OTCYTCTBHEM OJHOM
X-XpoOMOCOMEI ¥ 3KeHINUH. ¥ HAX B KADHUOTHIIE MMEeTCH BCero 45 XpoMocoM — M3
ITOJIOBBEIX XPOMOCOM IPHUCYTCTBYET TOJBKO ofHA X-XpOMOCOMA.

YacroTa BCTPEYAEMOCTH HasBaHHOrO 3abosieBaHMA cpeld HOBODOMKJEH-
HEIX — opxHa OonbHaa mesouxa Ha 5000 posxkjenuii. Buepsrie cuaapom Illepe-
meBcKoro—TepHepa ObL1 onmcad B 1925 r., ofHAKO IpUYHHA 3TOH aHOMAJIHH
(orcyTeTBHe OfHOM X-XPOMOCOMEI) CTAJIA MOHATHA TOJIBKO IOCJE IPHMEHEHHA
OUTOreHeTHYeCKoro MeTona. OCHOBHOM NATOJOrHYeCcKHH MIPH3HAK OIMHMCHIBAEMOT0
CHHApOMA — HeJJOPA3BUTHe SMUHUKOR, UTO IPUBOAUT K GOPMUPOBAHUIO OPraHU3-
Ma ¢ *KeHCKHM (heHOTHIIOM, HO TTOJIOBbIe OCOOEHHOCTH CHUILHO CTJIAMXKEeHbBI. ¥ 60Jb-
HBIX BRIpayKeHAa JUCIPOMIOPIHA Teja: MIHPOKHUe IJIeYH, Y3KWH Tas3, YKOPOUeHHEIe
HOTH, KOPOTKasd IIes CO CKIAAKAMM KOXXH, HAYIINMH OT 3aTHIIKA. ¥ MCTBEHHOE
PasBHTHE He CTPaJaeT, HO OTMeYaeTcs HeyCTOHUYMBOCTE SMOIHI H IOBEJEeHH.

Cunapom Knalindensrepa HabmogaerTcs y My:KUUH ¢ KAPHOTAIIOM 47 XpOMOCOM
(onosble xpomocoMbl — X XY). HacToTa BCTpeuaeMOCTH CPeld HOBOPOKAEHHBIX
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KApOMOCOMB! anKoronmka XpOMOCOMHBIN Hatop
VMEIOT paapkiebl U aedopmaumm 3[0POBOrC MYXYMHBLI i

Puc. 72. Bausinve ankoroas Ha XPOMOCOMEI YeJIOBEKAa

1:1000 (0,1 %). Takoe cOOTHOIIEHHE COXPAHAETCH CPEIH BIPOCJBIX MYMKUMH,
TaK Kak OosbHbIe ¢ cuHApPOMoM KialiH(pensTepa HOCTATOYHO KU3HECIOCOOHEI.
XapaxTepHas 0COOEHHOCTE — HeJ0pPa3BUTHE CEMEHHHKOB M OTCYTCTBHE CIIepMa-
TOreHe3a. ¥ TAKUX MY)KYMH Y3KHe ILIeYH, ITUPOKHIT Ta3, JUPOOTIOKEHHIE HIET
[0 JKeHCKOMY THIIY, OTMeYaeTcA cJaboe pasBHTHE MYCKyJaTypsl. [Ipu cuaIpOME
Knaitndenbrepa 00BIYHO BHIpaskeHA YMCTBEHHAS OTCTAJIOCTE.

Teparorenusie 3a6oneranns. Takue saboneBarnsa Berpevaores v 2,5—3,0 %
HOBOPOX/IeHHBIX. OHH BO3HUKAIOT II0/] BAMAHAEM TAK HASLIBAEMBIX MeEPAmozeH-
Hox (OT rped. teras — uynoBmINe, YPOZA; geNnos — IPOUCXOKAEHNE) (haKmopos,
KOTOPEIE 00yCIOBIMBAIOT IOBPEK/IeHIe OPraHU3Ma B IePHOJ| er0 dMOPHOHAIb-
HOro paseurusi. K TeparoreHHEIM (aKTopaM OTHOCAT AJKOT0Jb, HEKOTODHIE
JIeKapCTBeHHbIE Ipenapars! (puc. 73), BUPYChl, HADKOTHKH H JP.

HokasaHo, 4TO aJKOTOJE M NPOAYKTHI €ro Pacuajia HapylIaloT HOPMAIbHEIH
X0 TPAaHCKPHIIHH M TPAHCIAANUH OMOCHHTe3a OelKOB. ATKOToab cmocobeH
HapymaThk LeJOCTHOCTh XPOMOCOM, T. €. BBIBBIBATH XPOMOCOMHBLIE MYTAIlHH
(puc. 72). Ynorpebienue ankorosns GepeMeHHBIMH JKEHIIMHAMH NPHBOAUT K
MePTBOPOKeHHIO, HeJJOHOLIEHHOCTH, I'H0e I HOBOPOK/IEHHOTO B IIePBLIe Heleau
JKM3HA. ¥V CHCTEMaTH4YeCKH YyIOTPeOIAIONIAX aTKOr0ab ¥XeHITHH YacTO POKAa-
IOTCA JeTH, ¥ KOTOPBIX CHH}KeHa Macca Tela, Ae(OpMHDOBaHBEI KOCTH Yepena,
HabuofaeTcA 3aflepKa YMCTBEHHOIO DA3BHTHSA, MOTHAAKTHINA (106aBoUYHEE
IadkLIBI), BPOXKIEHHELIE IOPOKH cepila U Ap.

[na GepeMeHHOH XeHIMUHLI 0COOYI0 ONACHOCTH IPEACTABIAET GECKOHT-
PosbHOE IpEMeHeHHe JieKapceTB. [lame cambie 6e300uAHbIE Ha DePBHIH B3TJIAL
JIEKapCTBa, HAllPUMeD ACOHDHH, IOPAYKAIOT JIETOYHYIO H MEUYeHOUYHYIO TKaHH
amOpuona. IloaTomy pemreHMe O NIPHMEHEHHH JIeKADCTBEHHBIX IPENapaToB
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OepeMeHHOH KeHITHHON JOJIMKHO MPH-
HUMATBCH TOJBKO BPauyoM, 3HAIOMAM
MeXaHW3M JeHCTBUs JEeKAPCTBA M ero
nobounsle 3(QPeKTrI.

CepbesHYIO OIACHOCTH JJIA PasBH-
THS ILJ0AA IPEeNCTABJAIT BUPYCHBIE
zaboneBaHuA MaTepH, oco0eHHO B
nepBble MecAnbl 0epeMeHHOCTH, KOrjaa
NIPOMCXOIHT 3aKJIaZKa TKaHeil U opra-
HOB ILIOJA.

ADCOIOTHO HEJOIIyCTHMO YIIOTPed-
JleHWe OyIyIIMMM MaTepAMH HapKo-
THKOB, BHI3LIBAIIUX CMEPTEJIBLHYIO
OIIACHOCTH M JIJIA OpraHW3Ma MaTepH, U
IUIA TLJIOMA.

£ R YA R O

Bonpocbl n 3aaaHus

R ERERTEE

1. Kakve npuyvHbl MOTYT JieXaTb B OCHOBE

YpoacTBo Kak cnefctsve BMaHua

HacnencTBeHHbIx BonesHen? TANMIOMMAA, YIOTPEBASeMOoro
2. Kakwue 6one3Hn OTHOCHATCSH K FrEéHHbIM 3a- SepeMeHHOR MaTepbio
6oneBaHuam?
3. Bcerma nv reHHble 3aboneBaHusa nepe-
[alTCH N0 HAacnencTsy OT POAUTENEN
netam? OTBeT 060CHYIT. Puc. 73. IlpumMep BIKAHUA TePATOT@HHBIX
4. YT0 TaKoe XPOMOCOMHbIE GonesHn? iEEropan Hit PESITRS IIGIA
5. Y70 NeXvT B OCHOBE ayTOCOMHBIX Bones-
Heil? MpuBeamTe NpUMepb! Taknx BoneaxHen.
6. Yem xapakTepuayloTca 6onesHu, cBA3aHHbIe C aHOMaIMSMN NONOBbIX XPOMOCOM?
7. HazoBuTe NPWYMHBLI BOSHUKHOBEHWA TepaToreHHbix 6onesHei.

§ 49. 3aboneBaHus, CBA3aHHbIE
C HacneacTBEHHOW NpeapacnonioXeHHOCTbIO.
Meauko-reHeTU4eCcKoe KOHCY/IbTUPOBaHue

5
i‘) Bcerga nv BpoXOEHHbLIE MOPOKK CBA3aHbI C MYTaU.VIFIMVI?

BoJie3HN ¢ HacJAeICTBEHHOM IpejpacnojioxkeHHocThI0. He TonbKo Hacien-
cTBeHHBbIE 3a00/I€BaAHISA, HO ¥ NPEeAPAcIO0KEHHOCTs K HEKOTODPHIM 60JIe3HAM
HMEIOT TeHeTHYecKyIo ocHOBY. I10 OIleHKE CIIeIHaINCTOR, IPeAPACIONI0eHHOCTh
nposinserca B 60—70 % cayuaes. [lns passurus 00Je3HU ¢ HacCJeACTBEHHOM
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npespacloyiOeHHOCTEI0 CYINeCTBeHHOe 3HAUYeHHe HMEIOT Kak ocobeHHOCTH
FeHOTHIA, TAK U (GaKTOPHI CPeJbl, MPOBOMEPYIONIHe GOIE3HEb.

DaKTopaM¥, BIHAKNIMME HA DA3BUTHEe GOJIE3HEH ¢ HACIeACTBEeHHOIT mpen-
PacIoJIOKEHHOCTRIO, MOTYT OBITh XMMHYECKOe 3arpA3HeHHe BO3JyXa M BOIEL,
IIyMOBO€ 3arpAs3HeHWe, XapaKkTep NUTAHMA (KAYeCTBO M KOJIHYIECTBO IIMIIH,
ee pasHooOpasue), 0coGeHHOCTH NPOMECCHOHANBHON AeATENLHOCTH YeIOBEeKA
(BanpsKeHHBIH WK JIerKUil yMCTBeHHBIH M DH3HIECKHT TPYA).

K GomesanaM ¢ HacieACTBeHHOH IPEIPACION0KEHHOCTHI0 OTHOCHT caxapHBIA
nuabetr, ajleprudecKkue 3a00JIeBAHUA, S3BA KeJdyaKa U JBeHaAIAaTHIEPCTHON
KHIOKH, PEBMATH3M, Mu30(ppenus, Tybepkynes u ap. Haciexcrsennyio mpep-
PacrnoJIOKeHHOCTE HMEeIOT MHOI'HE CeD/IeTHO-COCYAHCTEIE 3a00/IeBaEn (MIIeMIde-
ckas 6ose3Hb cepama, BADMKO3HOE PACIINpPeHHe BeH, THIEPTOHHA, aTepPOCKIEPOo3)
u 1p. Jlokasano, HampuMep, 9TO HIIeMHUecKas GOJe3HL cepana (OHA riIaBHAA
npuduHA MHQAPKTOB) BCTPeUaeTcs CPefd POACTBEHHHMKOB GOJLHOTO B 5 pas
qame, a caxapHslii Auaber — B 10 pas wame, YeM B IONYJIANHAE B IEJIOM.

Pasnuansie monu 06;1a8a10T pasHOi BOCHPHIMYHBOCTHIO K HH(DEKIMOHHBIM
Gosnesnsam. «Yyma XX B.» — cumzpom npmobpereHHOro HMMYHOZepHIIuTA
(CITMT) — noka vemajeumMmoe 3aGoseBarme. Ho HexoTopsle aoau (B Eeporme
0k010 1—2 % ) HeBOCIPMUMYHBEL K BUpycy uMmMmyHOAedhunura (BUY) us-3a ox-
HO# IeHHO MyTanun. 3Ta MyTanusA ONpeLeisieT OTCYTCTBHE B OPraHU3Me YesIo-
Bexa 0esKa, CIOCOBCTBYIOMEro IPOHHKHOBEHHIO BUPYCA BHYTPD €I'0 KJETOK.

Hpyroii npumep. B AHriuu B CBA3SH ¢ M3MEHEHHEM TEXHOJOTHH OpUro-
TOBJIEHHA KOCTHOH MYKH, HCIOJL3yeMOH B KAaYeCTBe KOPMOBOH NOOABKM IS
KPYOHOTO pOraToro CKOTa, BCIOBIXHYJA 3MHAEMHS «KOPOBLero OeImeHCTBA»
(ry6uaTas Gose3Hb MO3ra), MK KOTOpOi mpuimesncs Ha 1992 r. 3aboneBamme
BBI3bIBAETCH OEIKOM IPHOHOM, KOTOPLII 00YCI0BIHBAET N3MEHEHHUEe KIETOUHbIX
GekOB M HapyIIeHUe KJIeTOK HepPBHO! TKaHW. HecMOTpS Ha TO UTO 3apajkeHHYIO
TOBAAUHY YIOTPEOJANHN B OHUINY MHOTHe JOAH, 3a601eHu Toabko 20 JeloBeK.
Bce sabosesmue JToau MMenH OZHY M Ty e MyTaIHIO, H3BECTHYIO paHee H
CUHTABIOYIOCA HEHTPAJTIbHOMI.

B mocnenrue roabl ydueHble BLIABMJIM TeHBI, 3AIIHINAOIHE OT HEKOTOPHIX
(opm pakra. OcobeEHO 5(PHEKTUBHO OHH AeHCTBYIOT B COYETAHUH C Oaarompu-
ATHBIMHE (paxTopamu cpejbl. Hanpumep, BepoATHOCTL Pa3BUTHA paKa TOICTOMN
KHIIKH CHH)KAeTCA B IPHCYTCTBHH HEKOTODLIX aJljieseil TeHOB U IPH YIoTped-
JIEHMH B OHIY KanycThl GPOKKOJM WM 3eJIeHOTO Yasd.

Menuxo-reHeTHUYECKOE KOHCYILTHPORAHME. NudopMmanus o remeruuyeckux
0COGEHHOCTAX KAaXKJ0T0 4eJOBeKa JaeT BOSMOMKHOCTH elle 0 DOMIeHHS pe-
OeHKa NpeACKasaTh, K KAKAM HACJIE/CTBEHHBIM 3a007JeBaHHAM OH OyzeT mpen-
PacloNoKeH, KaKkHe IPOPUIaKTHIYeCKHEe MeDbl M METOAL! JIeUeHUsA MOT'YT OBITH
IPUHATEL.
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B Poccun MeamKo-reHeTHMYecKHe LEeHTphsl mMeioTcs B Mockee, CaHKT-
ITerepbypre, Tomcke, Yde, HoBocubupcke. B HUX AWATHOCTHDYIOTCA CBBIIIE
20 Haubosiee pacupOCTPAHEHHBIX HACEACTBEHHBIX 3aboseBanuii. [lna nuaraosa
HEKOTOpBIX 3abosieBaHuil GEIBaeT AOCTATOYHO KAILIH KPOBHU. B ciayuae Heo6xo-
JIUMOCTH Bpad-TeHeTHK HaANpaBJsgeT OyAyIuX POAATENeH Ha IUTOTeHeTHYeCK il
UIW OGMOXHMMHUUYECKHN aHAIH3.

MeauKo-reHeTHUEeCKOe KOHCYIbTHPOBaAHHE HEO6X0ANMO B CIEAVIOIIUX CIIY-
gagx:

OepeMeHHEIE KeHIHHEL focTUran 356—40 et nau Bo3pacT oTIOB Oy AYIINX
aeTeil npeBbimiaer 44 roaa;

B ceMbe y¥Ke 0TMeYasaoch DOMKJIeHHe NeTeill ¢ HacjeJCTBEeHHLIMH 3aboJieBa-
HUSMH;

OAWH UK 00a Cynpyra IOJYYUJIHN IOBBLIIIEHHYIO 103y DaSHAUH, IIOJBepra-
JIMCH BO3IEHCTBHIO BpeIHEIX (GaKTOPOB Cpelbl, IPHHUMAIY IPerapaTsl, CIIoco0-
HBI€ HAPYIIHUTh Pa3BUTHE 3MOpHOHA;

Oyayime poAUTEeIH IPUHAJJIEHKAT K STHUUECKUM I'DYIIaM, B KOTOPBIX YACTHI
Te WM WHEIE HACJEICTBeHHEIEe 3a00/IeBAHNA.

MeTonsl Te4yeHUA HANPABIEHB! HA KODPEKIIHIO0 HACIEACTBEHHBIX Ne(eKTOB,
HA CO3J]JaHHe YCJIOBHH, B KOTOPBIX PA3BHTHE OPraHU3Ma OPHOIHKaeTca K HOpMe.
B memanexkom OyaymieM [is JiedeHHs HACIeIACTBEHHBIX Ooxesneidl Oyaer mpw-
MEeHATBLCA 2eHOmMepanus, T.e. BBeJIeHUe B IeHOTUII DOJMBHOTO 4YeJIOBeKa I'eHOB,
yHKIUOHANIBHO 3aMemaromux HapymesHble [THE.

B macrosmee BpeMsa B HEKOTOPHIX cTpaHax (Hampumep, B CIIIA, Scrormnn)
IIPOBOJATCA HCCIIefOBaHNA, OmarofapAa KOTOPHIM JKeJIAIHe MOTYT HOJYYUTH
reHeTUYeCKHI NaclopT — AOKYMEHT, B KOTOPOM OYAYyT YKa3aHBI CYI[eCTBeHHBIE
LA 3I0POBBA ¥ BhIOOpa mpodeccuy HackaeJCTBeHHbIe 0COOCHHOCTH.

Axanemur Poccuiickoii axamemuu Hayk JI. Kucenes cumraer: «Celiuac
TIaBHAA 3aflaya — BHYIIUTH JIOAAM, UYTO HAAO XOAUTH B eHETHYECKHE KOH-
cyanpranuu. KyasTypa obmecTBa — 3T0 He 3HaHHe Toro, uto [JHK — asoiiHas
cnupanb, a IOHHMaHUe TOT0, YTO Iepel BCTYIJIEHNeM B Opax HALO He [MOKAIeTh
JleHer' ¥ CXOJHUTH B I'eHEeTHUECKYIO KOHCYJLTAUMK. JTO CIACET MHOTHE CeMbH
OT TpareIun».

Bonpocbl n 3agannsa

1. Kakue 3abonesaHvs UMeOT HaCNeACTBEHHYIO NPEAPacnoNOXeHHOCTL?

2. Kakosa pofib MEAMKO-TreHETUYECKUX LLeHTPOB? MoYeMy MeOuKOo-TeHETUHECKOE KOHCY Ib-
TUPOBAaHWE UMEET AR NI0AEN BaXHOe NpakTUYeckoe 3HaveHune?

3. [myxoHemoTa nepeAaeTcs PeLeccUMBHBIMK reHamu. KakoBa BEPOATHOCTL (B NPOUEHTAX)
NOABNEHWA MYXOHEMbIX AeTel Y 300P0BbIX POAUTENEN, MreTEPO3UTOTHLIX MO 3TOMY Npu-
3Haky?
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@&, TEHETMKA M CENEKUMS

§ 50. OcHOBbI cenekunn Kak Haykm

5‘) Kakoe 3HayeHue reHeTudeckme 3HaHusi MOryT UMETb AN PacTeHWMEeBOCTBa
3 W XUBOTHOBOACTBA?

Hcropus pasBuTus cenekuuu. O611iee 3HAKOMCTBO € CeJIeKIIMell HaguHEM ¢ ee
onpenenenusn. Cenexyus (ot mart. selectio — orbop, BeIGOp) — HayKa, paspada-
TBIBAIOIIAA TEOPUIO U METOALI CO3/JaHMUSA COPTOB PACTEHWIA, TOPOJ KHBOTHBIX U
IMTAMMOB MHKDOOPTAHH3MOB. B TO jKe BpeMs TepMHH «CeJeKIIHA» O3HAUAeT U
caM Ipollecc BbIBeJleHHs HOBBIX CODPTOB, IIOPOJ, IITaAMMOB.

CenexnuonHasa pabora Hadanack 10—15 Teic. JeT Hasaj, KOrga 4ejOBEK
nepemnies K ocegiomy obpasy KM3HH, CTAJ OCBAMBATH HOBBIE TEDPUTODHH. ITO
IIOCTaBUJIO OJIATONOJIYyYHe YeJOBeKa B 3aBUCHMOCTH OT OIDAHHYEHHOT0 BEIOOpa
PaCcTeHMH U YKUBOTHBIX, HMEIOIUX /IS HEero NpakTHYeCKoe 3HaueHne. B pesyis-
TaTe BO3HUKJIA HeOOXOAHMOCTE IIOCTOAHHO YIYUIIATE KAUEeCTBO BRIPAIINBAEMBIX
pacTeHHH M OJJOMAIIHEHHBIX JKUBOTHBIX. [loCTEeNeHHO NOABUINCH MHOTOUMCIIOH-
HBI€ MOPOJALI JOMAIIHUX JKHUBOTHBIX H COPTA KYJILTYDHBIX PACTEHHIA.

Bce copra KynbTYpHBIX DACTEHHWH W IMOPOABI AOMAIIHUX YKHUBOTHBIX IIPO-
H30ILIIH OT AMKHX NpeAKOoB. [[pyruMu cJIOBaMH, CeJIeKI[HA HAYANAcCh ¢ OJ0-
mamHNBaHUA. Ha caMBIX paHHHX aTamax OJOMallHHBAHHUS KHBOTHBEIX YEJIOBEK
ocyIiecTBIAN beccoznamenvrblit ombop (Bmrors 1o XVI—XVII BB.). 3ToT 0TOOD
npe:ke Bcero ObLT HampaBJIeH Ha 3aKpeIJieHHe CIOCOOHOCTH DPasMHOMKATHCHA
B VCJOBHAX HMCKYCCTBEHHOTO cojep:kaHusA. Ha MOTOMCTBO OCTABISAIHA TOJBKO
TeX JXHUBOTHBIX, KOTOPhIE MOIJIA Pa3dMHOKATHCA B HEBOJIE M KOHTAKTHPOBATH C
yesoBekoM. Takum o6pasoM mpoucxoaui oT6op 1o mopefeHun0. CunTaeTcs, uTo
NepBBEIMH OBLTH OfOMAaIllHEHkI cobaKa, OBIa U Ko3a. HeMHOro mosgHee uyenoBex
OZOMAIIIHKUJI Typa, JOIIajb, CBHHBIO, JIAMY, HHICHKY.

W3 pacTeHni NepBBIMU B KYJAbTYPY ObLIN BBe/eHEI XJIe0HBIE 3IaKH: AYMEHD,
mpoco, puc, nmmeHuna. Cpegw 3/J1aK0B 4YelOBEeK OTOMpAN Te, KOTOPBIE MOTJIH
COXPaHATb CEMEHa B KOJIOCe, He OCHIIAafACh, B OTJHYHE OT AHKOPACTYIIUX pac-
TEeHHIA.

3areM oTOOpD CTAJ HOCHTBH CO3HAMEJbHbLI XapaKTep. JT0 OBLIO CBA3AHO C
BbIABJIEHHEM TOro axrta, 4TO0 MHOTME NPH3HAKH OPraHM3MOB LEDENalOTCA M3
NOKOJIEHHA B NOKOJIeHHe. YeJoBeK, oTOHpad Tex ocobeil, KoTophele objamanu
KaKuMHU-JIU00 KeaTeJbHBIMH JJIA HEero NpU3HAKaMH, COXPAHSJ U YCHJIHBAJ
HX IIyTeM HCKYCCTBEHHOIO pasBeJleHHs udepe3 H30HpaTesibHOE Pa3MHOMKEHHE
uian onblieHue. Kak CBHAETENbCTBYIOT apXeoJIOTHYeCKHe AaHHBIe, JIOAH eIle
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B IUIyDOKOM APEeBHOCTH IMPOABIAIHA 00JBIIOe HCKYCCTBO B PA3BEIEHUH KDPYIIHO-
IO pOraToro CKOTa, CBHHEH, JOMAaIlHel NTHIOLI, B BHIPAIMBAHHH 3€DHOBBIX H
OBOIIHBIX KYJBTYD.

CeyeKIIMOHHAA NPaKTHKA 3HAYATEIbHO pasBuiack ¢ cepegunnl XIX B. Oma-
rojapA CO3JaHMIO CEJeKIMOHHBIX CTAHIWHA M IJIEMEHHBIX XO3AHCTB, a TaKxKe
[IPOBEIeHHI0 CEJEKITMOHHBIX BhICTABOK. CeleKIHUA IOoCTeleHHO IPeBPAaTUIIACh
B OTpACJIb IIPOM3BOJCTBA.

Cenexnus Kak Hayka cdopmupoBasack B Hauase XX B. TeoperudyecKumu
OCHOBAMH CeJEKIHH CIVIKAT 9BOJIIOIHUOHHAA TEODH S, TeHeTHKA, MOJIEKYIAPHASA
OMOJOTHA, S9KOJIOTHA, SKOHOMHAKA, reorpadus ceIbCKOro X03AWCTBa.

3ajaun ceJIeKIINH 3aKJII0YAKTCA B CO3/[aHUH BRICOKOIPOSYKTHUBHEIX COPTOB,
IOpOJ M IIITAMMOB, 0BJaJaIUX YCTOMYHBOCTLIO K O0JIE3HAM H BO3HEHCTBHIO
He0IaronpUATHEIX YCIOBHH CPeAsl, B paspaboTKe HOBLIX METO/I0B FreHeTHYeCKOH
CEeJeKIIUH.

OcHOBY CeJleKIIMH KaK HAYKH COCTABJIAIOT yueHHA 00 HCXOJHOM MaTepuale,
THIAX M MCTOYHMKAX HACJEJCTBEHHON H3MEeHUHMBOCTH, DOJIM CPeAbl; TEOPHH
HCKYCCTBEHHOTO oTOOpA.

Yuenue 00 MCXOOHOM MaTepHaJie — BayXHeHIIWii pasiel CeIeKIIHH KaK Ha-
yKH. 9T0 ydyeHHe paspaboTall BeIJamINuiica pycckuil yuensiit H. V. BaBunos.

Jlobas cenexknmuonHan pabora HaunmHaeTcsA ¢ NoA00Pa MCXOMHOI0 MaTepuana:
COPTOB PACTEHHMH, IMOPOJ XHBOTHBEIX, IITAMMOB MHKDOOPraHH3MOB, TaAK KaK
OT 3TOr0 3aBHCHT 3(h(HEeKTHBHOCTE Pe3yAbLTATOB celeknuu. Crenyer oTMETHUTS,
0JIHAKO, UTO JH060e MCKYCCTBEHHO ITOJIyUeHHOe MHOT006pasue COPTOB PACTeHHH,
NOPOJ XKMBOTHEIX M IMITAMMOB MHKDOOPTraHM3MOB 3HAUMTEJBHO YCTYyIIaeT II0
reHeTHYeCKOMY PasHoo0pasuio JTHKHM IIpegKaM.

3aHMMAaaCchk IOMCKOM IIOJIE3HEIX A YeJIOBEKa COPTOB PacTeHHi, T.e. pe-
meHHeM npobyeMbl mcXogHOro MaTepuaia, H. 1. BaBuios BMecTe cO CBOMMU
roameramu B 20—30-x rogax XX B. cosepiunJ 6oiiee 60 sKcniefUIHIA B pasHbIe
cTpaHbl Mupa. Bo BpemMaA sKcHemHITNH OBLIO M3yUeHO OIPDOMHOE YHCJO BHUAOB
pacTeHHil, co6paHbl ThICAYHN 00pa3I0B ceMAH KYJBTYPHBIX DACTeHHH M MX IU-
KHX IpefKoB. BriocnencTeun Obla co3gaHa caMad KPyITHAA B MHUpPe KOJIIeKIIHs
COPTOB pacTeHHil, KoTopas /0 CHX Hop xpaHuTca B MHCTHTYTE pacTeHHEBOICTBA
B C.-Iletepbypre, cosganHom no uaunuatruee H. V. Bauimosa. Konnexknuei
IIFPOKO MOJIB3YIOTCHA OTeYeCTBeHHEIe 1 3apy0eKHEIe celeKIMOHepHI.

HMayueHrne MUPOBOTO PasHO0OpasHa KYJAbBTYPHBIX DACTeHUN IIO3BOJIHJIO
H. 1. BapuioBy onpeaejuTh paiioHBI 3eMHOTIO Inapa ¢ HauboJBIINM pasHO-
o0pasuem reseruueckux (popMm pacreHuii. 9To B OCHOBHOM IOpHBEIe paiiOHEI,
XapaKTepHUayIoliuecsd 3HAYUTEILHEIM pasHo00pa3ueM YCIOBHH CPeIEbI.

H. . BaBuyoB cYMTaJ, YTO paioHBI, I'Je o0Hapy:KuBaeTca HauboJbliee
TeHeTHYecKoe pasHool0pasywe TOH WM APYTrod KyJIbTYDBI, U €CTb LEHTPHI HUX
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MPOHCXOKJeHAA. BoMbIIMHCTBO IEHTPOB COBIAAET ¢ JPeBHEMH OYaTaMH 3eM-
nepenus. H. M. BaBuiioB BEIZENHUS C€Mb OCHOBHBIX IEHTPOB INPOHCXOMKIEHHUA
KYJbTYPHBEIX pacTeHHii (puc. 74).

IOxncno-Asuameruit (Huduitcrxuii) yenmp. Brmouaer B cebs repputopmn MHANH,
Wanoxuras, I0xuo0it Kopen, ocrpora I0ro-Bocrounoit Asun. M3 5T0T0 IEeHTpa TPOMCXO-
nuT oKoso 40 % Bcex M3BECTHBIX KYJIbTYPHBIX DACTEHHUIT, B TOM YHCJe PHC, CAXAPHBII
TPOCTHHUK, IUTPYCOBEIE, Orypel, faKJasKaH, MaHTO.

Bocmouno-Asuamckuil yenmp. K memy orsocarca llerrpanbrsiii 1 BocTounii
Kuraii, fnonusa, Kopes, ocrpos Taiisaus, otkyza npousomud 20 % BUIOB KyIeTyp-
HBIX PacTeHHH. ITOT IeHTP — POJUHA COM, TPeYHXH, IIPOCa, IIeJIKOBHIEI, MHOMKECTBA
TJI0/OBBIX U OBOIIHEIX KYJIBTYP.

10z0-3anadno-Asuamcruit yenmp. dro reppuropus Cesepo-3anmamuoit MHauu,
Hpana, Adranucrana, Cpepneit u Manoit Asun. B nanHOM meHTpe BosHHKJIO 14 %
MHPOBOH KYJbTYPHOH (IOPBI: MATKas NIIEHHUIA, POKb, MHOTHe O0GOBEIE M ILIOOBHIE
KyJAbTYphl (a010HA, rpyma, abpukoc, IepcHK, MUHAANL, MDEIKHI opex), BHHOTPAaJ, a
TAKYKe KOHOILIA.

Cpedusemnomopcruil yenmp. OH BRIOYaeT B cebsa yacts Ceseproit Appurn u FOxHoil
Esponsi. 9o nobepexcbe CpegnaeMHOT0 MOPS, T/je CYLIECTBOBAIH BeIMUaiIIne ApeBHUE
nuBuau3anuu. CpepnseMHOMODCKHI IeHTP — poauHa 11% BH/IOB KYJbTYDHEIX pac-
TeHMH, B MX 4YHCJIe OJIMBKOBOE [eDPeBO, KamycTa, TOpoX, CBeKJa, IeTPYIIKa M MHOTHE
JpyTHe OBOIIHEIE U KOPMOBBIE KYJIbTYPHI.

Abuccunckuil yenmp. ITo HeBOIBIIOH PaioH — 0T APaBUIICKOTO IOJIYOCTPOBA, TEPPHU-
TopuA HelHemHell dpuonuu. O npeacrasiser coboil MeHTD MPOUCXOKIeHHA 0K0I0 4 %
KyAbTYPHBIX pacreHnii. OTcioga poioM TBepias IIIeHUIa, s9MeHb, KodeilHoe qepeso.

LHenwmpanvuo-Amepurxancruil yenwmp. HaspaHHBIA LEHTD BKJIIOUAET TEPPUTOPHIO
10xu0l MekcHKH, KOTOPYIO CIHTAIOT poguHOd 6—7 % KynsrypHO# ¢uopsl. OTcioga
IPOU30LLIH KYKYypy3a, (acois, Iepel, NOJCONHEYHHK, ATHHHOBOJOKHHUCTEIN XJIOI-
YJaTHHK.

HOxcno-Amepurancruit (Anduiickuii) yeump. K HeMy OTHOCHTCS TepPHTODHSA,
PacnoyioKeHHAs BAOAL 3anagaoro nobepexxba Hmxuol Amepuru. OTCHO/Aa IPOHBOILIH
KJIyOHEHOCHBEIE PACTEHHUS, B TOM 4YHCJe KapTodeisb.

Bce nepeunciesHbie ouaru npeacTaBIAioT cob0il TEPPUTOPHH JpeBHHUX IMBUIM3AIITIL.
Tak, B Uagonesuiicko-UHAOKHTAHCKOM IleHTpe BIepBhle OLLIM OJOMAIIHEHHI CODAKH,
CBHHbH, YTKH, I'ycH, Kypbl. Crenu [IpuuepHOMOPBA — pPONHMHA NOMAIIHEH JIOMIAIH.
31ech 00HTANH ee JpeBHHE NPeJKH — TAPIAaHbl, HCYE3HYBIIHEe KAK BHUJ C JIHKAa SeMJIH.
Eme ogue ncYe3HYBIIMH BHA — TYP ObLT OJOMAIIHEH, BEPOATHEE BCEr0, B HECKOJIBKHX
obracTax Espasun. B pesyiibTaTe 0JJoMalIHUBAHUA U JaJbHeHIIeH ce/leKIIUH BOSHHKJIN
MHOTOYHCJIEHHEIE MMOPOALI KPYIIHOI'O pOoraToro cKora.

B HacToAmiee BpeMs CeNeKI[UsA MePeKUBAeT [IOAbeM, 00yCI0BIeHHEIA IBYM
OpUYUHAMH: HeOOXOAUMOCTEIO YBEJIHUYEHUA MPOAYKTOB IUTAHUA JJIS PACTYIIEro
HaceJleHH IJIaHeThl M PA3BHTHEM CaMOM HaYKM — paspaboTKoii BRICOK0a(hdeK-
THBHBIX CEIeKIHNOHHO-TEHETHUYECKHUX METONOB.
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iOxHo-AsumcKhﬁ
(MHauickit)

Puc. 74. OcHoBHEIE IEHTPEI IPONCXOMCACHUA KYILTYPHEIX pacreruil (mo H. F. Basuiosy)
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Bonpocel U 3agaHua

Y10 Takoe cenekumna? JokaxuTe, 4TO CENeKUMa — Hayka.

MOXHO N1 cYMTaTh, 4TO NOpoaa — 3TO BUA; COpT — nonynsauva? OTeeT obochyiiTe.
Mo4yemy UCXoaHbIn matepuan MMeeT ocoboe 3HavyeHue ans cenekunmn?

Kak Bbl gymaeTte, noyemy 60nbluas 4acTb LEHTPOB NPOUCXOXAEHUA 1 MHOoroobpasun
KYNETYPHbIX PACTEHMIA PACMNONOXEHA B rOPHLIX paoHax?

PN

§ 51. MeToabl cenekumm pacTeHui, XXMBOTHbIX,

MWUKpPOOpPraHUu3moeB
b !) Kak Bbl noHumaeTte yreepxaeHve H. W. Basunosa: «Cenekuus npeacrasnseT
. coboii 3BONOUMIO, HaNpaBNAeMylo Bosieid Yenoseka»?

Metoas! cenexnun pacrenuii. OCHOBHEIMH MeTO/IJAMH COBPEMEHHOM CeJIeKIAH
ABJIAIOTCH HCKYCCTBEHHEIN 0TOOD, rubpuan3anusa 1 MyTarese3. B mocienHaee Bpe-
MA B CeJeKIMH IPUMEHATCA METOAbl T€HeTHKH U MOJIEKYJIAPHOH GHOJIOrnm.

B cemeKknud pacTeHH HamboJiee IIMPOKO HCIONb3YeTCA UCKYCCMBEHHbLil
omfop — MacCOBBIA W HHAWBHAYAIbHBIA. Maccogwtii omOop Mo:xeT OBITE ad-
(deKTHBEH B TOM CJIy4ae, ec/ii 0OTOMpaloTCsa KadyecTBeHHEIe, IIPOCTO HacleayeMble
¥ JIeTKO olpejeiseMble NpU3HAKH. MaccoBelii 0TO0OD 0OBIYHO IIPOBOAAT CpelH
[IePeKPeCTHOOMBLIAEMbIX pacTeHnit. IIpu aTOM celleKIIMOHEDEl OTOHpAIOT pac-
TeHHs [0 (PEHOTHIY ¢ MHTEPeCYIOIMUMH MX npu3HakamMu. OT 9THX pacTeHH
BHOBB IIOJIYYAaIOT IIOTOMCTBO, & M3 3TOr0 HOTOMCTBA ONATH OTOMPAIOT PaCTEeHHS
¢ JyYIIMMHE ODpH3HaKamMu. Kak mpaBuiio, Takas Oponesypa IPOBOJAUTCA MHOIO-
KpPaTHO B [EJIOM PsAAY CIeAYIOMIUX APYT 3a ApPYyroM nokoJieHnii. HemocTaTox
MAaccOBOT'0 0T0Opa 3aKJIUYaeTcA B TOM, YTO CeJleKIIHOHep He BCerja MOoMKeT
OIIpe/IeIATh JYYIIUHA TeHOTHUI 1o (hpeHOTHITY.

IIpu or6ope ocobeii IO KOTMIECTBEHHBIM, CJA0KHO HaCIelyeMbIM OIPH3HAKAM
6osee abdexTuBeH uHIuBUAYaLbHbLIL ombop. UHAHNBANYaIbHEIH 0TOOD OCHOBaH
HA BBIJIEJIEHMHA €IUHUYHBIX 0c0o0eil ¢ HYXHBIMH IIPU3HAKAMH H IOOJYYEHHH OT
HHX DOTOMCTBa. JTOT BHJ 0TOOpA MO3BOJSET TOYHO OIMEHUTH MeHOTHH Oiaroma-
psi aHAJW3Y HACJIENOBAaHWS NPH3HAKOB y moToMcTBa. WHAWMBHAyalbHBEIH 0TOOD
MPHEMEHAIOT 110 OTHOINEHHWIO K CAMOONBLISEMBIM PacTeHHAM (COpPTa MINEHUIIBI,
AY9MeHs, ropoxa | Ip.).

B celleKnuy pacTeHHWH YACTO HMCIOJIB3VIOT MeToJ zubpudusayuu. Pazasie ee
BADHAHTHI MIPEACTABJAIOT OTAAJECHHYIO ¥ BHYTPHBHAOBYIO THOpHAA3AIMIO.

IIpu omdanenHoll zubpudu3ayuy CKpPeIUBalOTCA PACTEHHS PA3HBIX BHIOB
WJIH POJOB, B Pe3yJbTATe 4ero moaydaioT radpuasl. B KadecTBe IIPDUMEPOB
MEKPOMOBEIX I'MODHJOB PACTEHHI MOXXHO HAZBATH TMOPH/ NINEHHILI H DPHH
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(TpuTHKAaJe), MIIeHNYHO-ILIPeHEIH rUOpH]L, THOPH] CMOPOAUHEI U KPLIKOBHHKA
(jiomrra), rubpus OPIOKBEI M KOPMOBOM KamycThl (Kyy3WKa), rUuOpuabl 03MMOMI
PXH M JKHUTHAKA, TDABAHHCTOI'O W JPEBOBH/AHOIO TOMAaTOB H Ap. (puc. 75).

B cryuae enympueudosoil zubpuduszayul CKpEmIEBAIOTCA PasHbie (OPMEI,
JMHHH, COPTA B Ipejesax BHAa. B KauecTBe NIPUMepa MeKCOPTOBOI'0 CKPEImu-
BaHMA MOYKHO HasBaTh paborel M. B. MuuypHHaA 0O CO3JAaHHIO COPTOB AGIOHH
berpdaep-kuraiky. [Ipn MeXIMHEHOM CKPEIIMBAHUY BHAYAJIE CAMOOIBLIEHHEM
NepeKpPeCcTHOONBLIAEMEIX PACTEHUH MOJYyYal0T I'OMOSHIOTHEIE (YUCThIe) THHHH,
a 3aTeM CKPeIuBaloT PasHble JUHUH MeXX Iy co00i, IpH 3TOM G0JIBIIMHCTEBO I'€HOB
IepeBOAUTCSH B FeTePO3UTOTHOE cocTosiHue. CKpeluBaHue MeKay cOD0M YMCTRIX
JOMHHAHTHBIX M PEIECCHBHBIX I'OMO3HTOTHEIX JIMHHMN YACTO IPHBOAUT K PE3KOMY
noAbeMy ypo:xaiHOCTH pacTeHHil. [IpuuymMHA 3TOTO COCTOUT B TAK HA3LIBAEMOM
agperme zemeposuca (ot rped. heteroidsis — uaMeHeHHe, IpeBpalleHne), HIN
«ruOPUHOH cHJle»: YCKOPDEHHH DPOCTA, MOBBIIICHHH KU3HECTOMKOCTH rubpH0B
MepBOT0 NMOKOJIEHHHA, ¥ KOTOPBIX 0OJBIIMHCTBO I'eHOB HAXOMWUTCA B TeTEPO3H-
roTHOM cocToAHMH. MexiauHeilHAs rubpugusanus, XOTS M JOPOTrOCTOSIIHIMA,
H TPYJOEMKHH MeTOJ, IIO3BOJISAET CO34AaTh BEICOKOYDOKAWHBIE COPTA PACTEHHH,
IIOJHOCTRIO OKyNAINWe 3aTPaThl HA MX MOJy4YeHHe. B IIPOM3BOACTBEHHBIX
moceBax HCIOJb3YIOT TOJIBKO CéMeHa IHOpPHI0B IIePBOr0 IMOKOJIEHHs, TAK Kak
B IOCIEeNVIOINHAX MOKOJeHHAX addeKrT rereposuca cam:kaerca. Ilo-sugumomy,
3TO MPOMCXOAHUT BCJEJCTBHE CHUIKEHUSA YHCJIA IMeTePO3HI'OTHHEIX OPraHH3MOB
W TDOBBIMIEHUSA NOJH I'OMO3HUIOT.

B cemexnuu pacTeHH# IIUPOKO UCIONb3YETCH NOAUNLOUOUAL, KOTODAA BLIPA-
KaeTcdA B KPaTHOM yBenwdeHHH Habopa xpomocomM. IlosrydyeHHe mOJMIIIOUIOB B
3KCIIEDHMEHTEe TECHO CBA3AHO C UCKYCCMBEHHbLM MymazeHe3om. NCKyCCTBEHHBINM
MyTarese3 Kak MeTOJ| CeJIleKIIHH DACTeHWi OCHOBAH HA NPUMEHEeHUH (HHU3HIecKHx
¥ XUMHAYECKHX MYTAareHoB JJIfA HOJy4eHud (DOPM pacTeHHH C BhIpA’KEeHHBIMH
myTanuamu. Taxkne GOpMEI B ganbHEHIIEM MCIOJIL3VIOTCA AJA TMOPHIN3AINH
uaIu orbopa.

MeTons! ceeKIuH KABOTHBIX. [[J151 }KUBOTHBIX XapaKTePHO IIOJOBOE PA3MHO-
JKeHHe U HEMHOT'OYMCJIEHHOe IIOTOMCTBO. BeIBeleHHe HOBOH MOPOABI — IPOIECC
JIATeIbHBIH, Tpebylomuii 6oJpIInX MaTepualbHEIX 3aTpaT. IMeHHO B ceek-
OWH KUBOTHBIX 0coboe 3HaYeHHMe MMeeT 110400p MCXOAHBIX GopM, T. e. moAdop
npoussBoguTened (pomurenbckux mnap). C aToil menbio OnpesenAloT KadecTBO
IIPOM3BOJAUTEIIA IO IIOTOMCTBY, 110 3KCTephepPY (COBOKYIHOCTH (heHOTHIUUECKUX
IPH3HAKOB) H POJOCJIOBHBIM.

OcobeHHOCTY OpPraHM3Ma JKHBOTHBIX He NO3BOJISIOT IPUMEHATH TAKHE Me-
TOABLI CeIeKIINH, KaK MOJUILIONINA M MCKYCCTBeHHBINH MyTareHes. IloaTomy B
CEJIEKIMOHHO paboTe ¢ *KUBOTHBIMH HMCIIOJL3YIOT B OCHOBHOM OT[AJIEHHYIO H
BHYTPHMBHOBYIO MTMOPHAN3ANKIO M UHAUBUAYAIBHEIH 0TOOD.
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OTAANEHHAS TMBPUAW3ALNSA Y PACTEHURA
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Puc. 75. OrpaneEHas rubpHAM3AnEA — METO MOJTYUYEHUSA MeKPOJOBBIX U MEXBH/IOBBIX
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Omdanennas eubpudus3ayus B CeJIEKIIMN *KUBOTHLIX NPUMEHSETCH 3HAUM-
TeJIbHO peXe, UeM B CeJleKIMH pacTeHHi. Tak e Kak y pPacTeHUM, MeyKBH-
JOBble M MeXXpOJOBEIe I'MOPHU/bI KHUBOTHHIX Oecmomgael. MHOrAa GecriiomHbl
ocobu TomBKO ofHOrO mosa. Hanpumep, v rubpuoB BHICOKOTOPHOTO OBIKA AKA
M POraToro CKoTa 0ecIIONHEI caMIlbkl, 8 CAMKH IJIOAOBHUTHL. IloTOMCTBO, XOTHA
¥ DecnofHO, B pANe caydaep obaazaer GOJBINTON XO3AHCTBEHHOH IIEHHOCTHIO
Osnaronmapa mposBIeHHIO Y Hero addexTa rereposuca. IIpUMEpOM MOIKET CIY-
JKUTH UCMOJIL3YeMbIH JeJI0BeKOM ¢ IiIy00KO#H APeBHOCTH MyJl — THOPHJ ocJa U
KOOBLIHIBI. MyJbl 061aa10T GOIBINON (PHU3HUECKOH CHI0H ¥ BEIHOCIHBOCTLIO,
a IPOAOJIKHTENBHOCTE X KU3HU 3HATWUTENBHO BEINIE, YeM Y POAUTEIBCKHX
BuoB. Ornanessble THOPHALI IPeACTABIAIT cOO0OM TaKKe JOMAK — TIUOPHUL
OCIHIILI ¥ KOHA (OH MeHbIIe MyJIa POCTOM, CTPONITHB); apXapOMepPHHOC — IUGpH
apxapa (roproro 6apaHa) u MepuHOCa (TOHKOPYHHOHM OBIlbI); 6ecTep — rubpup
crepasau u Gexyru; Hap — rubpux ogHoropboro m aByropboro BepOiona; Xo-
HOPHK — ru0pHj] XOpbKa M HOPKH. B mpupoze BeTpeuaioTcs rubpuabl 3e6pbl
u jomanu, 6u3oHa u 3yOpa, TeTepeBa M KypouaTKH (MexXHAK), saiilia-pycaxa
u 3aiina-Gensika (Tymax), cobonsa M JIHCHIE! (KHAYC), a TaKKe THUTDa M JIbBa,
BOJIKA U coDaKH.

Meroasb! cenexnunm MMKpoOpranu3moB. K OCHOBHBEIM MeTolaM CelleKIIuH
MHUKDPOOPTaHU3MOB OTHOCATCA UCKYCCMEEHHbLIL Mymazene3 u oroop. Ucnonsays
MyTareHsl, OOJY4aloT PAa3HOOOpa3Hble MyTAIlUK, TEM CAMBIM IIOBBLIIIAS MHTEH-
CHUBHOCTH HACJEACTBEHHON H3MEHIUBOCTH MUKPOOPIaHU3MOB B JECATKH U COTHH
pas, a 3areM OTOMPAIOT JydIlHe IITAMMBI. BLICOKAA CKOPOCTh PA3MHOMKEHHSA
M YPEe3BBIYAWHO PasBUThble MEXaHHM3MbI 4/JANTANMA MHKPOOPTaHM3MOB 00Jer-
9aloT CeJIeKIMOHHYI pabory. Hanpumep, Tpymamu yueHsrx Bcero 3a 30 jer
IIPOAYKTHBHOCTE IJIECHEBOro I'puda neHunuiaa yBexndena B 10 Teic. pas, B TO
BpeM# KaK COZEeP)KaHKe caxapa B cAXapHOI CBReKJIe VIAI0CE IOBRICHTE TOJBKO B
3 pasa (3a 150 JleT HAIIPAXKEHHOI CeeKIMOHHOH PaGOTHI). BHICOKOIPOLYKTUE-
HBIe IITAMMbI MUKPOOPTAaHH3MOB HCIIOIB3YIOT B MEJIAX HOBLIIIeHHS 3(hdeKTHR-
HOCTH OMOTEeXHOJIOTMUYECKHX IIPOIECCOB.

CoBpemenHble HANpPABIEHUs Pa3BUTHA celeKIHHM. B HacTosAllee BpeMs B
Poccun BosnensiBaetca 6osiee 3 ThIC. COPTOB M TMGPH/OB PA3IHYHBIX IIOJEBHIX
KYJIbTYpP, LEHHBIX 0 KaYecTBY, BBICOKOYDPOMKAWHEIX M IIPHCHOCOGJIEHHBIX K
MECTHBIM ITOYBEHHO-KIMMATHUYECKHM YCIOBHAM. I'naBHoe HalpaBJ/IeHHE CeJleK-
UK BCEX CEJbCKOXO3AUCTBEHHBIX KYJIBTYD — BbIBeJleHHEe COPTOB M I'MOPHIOB,
OTIHYAOIIMXCA BBICOKOH YPOIKANHOCTBI0O M YCTONUYMBOCTBIO K OOJNE3HAM 1
BPEHUTENAM, CHOCOOHOCTBIO NPOTHBOCTOATEL PE3KUM KOJeOaHHIM MOTOIHBIX
ycnosuit. THTeHCUBHO BenyTca paGoThl B HANPABJIEHWH MOBHIIIEHHA MPOAYK-
THBHOCTH 3€PHOBBIX KYJBTYD, CO3JaHHA HeMOJEeralollHX COPTOB 3ePHOBBIX U
60060BBIX pacTeHHii.
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AxryanpHa npoGieMa BBeleHHs B KYJbTYPY PAaCcTeHHH, YCTOHYHBREIX K
3aCOJICHHMIO IIOYB, ofecleynMBaOIIMX BBICOKHE YDPOXKAaW IIPH OPOINEeHHH MOYB
COJIEHOH BOJIOH.

BasxkHelimasa oco0€eHHOCTH COBPEMEHHEIX IPOI'PAMM CeJleKIMH — CO3JaHHe
9KOJOTHYECKH YHCTOH NPOAYKIIHH, yHoTpedleHHe KOTOpo# Oe3BpesHO A
3710pOBbA UeoBeKa. K cokasieHu0, OTMeYaeTcsa HeJoCTATOYHAA YCTOWYHMBOCTE
BO3eJbIBAEMBIX KYJIBTYP U COPTOB KO MHOTHM 3aboseBanuaM. Ha ocHOBe Tpa-
MUIMOHHEIX MeTOHoB (rud0puausanusa 1 oTbop), a TaKkkKe COBPeMeHHBIX METO/I0B
TeHHOH MH}KeHePHH IJIaHHPYeTCs CO30aTh COPTA OBCA U NINeHUNEl, YCTOHMYHBLIE
K rpubKoOBHIM (p:KaBuMHA) W BHPYCHBIM HH(pEKIHAM; copTa Ipoca, He mopa-
JKAIOMMecs roJIOBHeH; (PUTO(TOPOyCTOHUNBEIE, CBOOOJHBIE OT BHPYCOB COpPTa
Kaprodeisa 1 ap.

Cenexiuonepsl Poccuy pacmo/iaralorT IeHHeHIIAM HCXOAHBIM MATEPHAIOM
IUISL ceJIeKIIMOBHOH paboThl Ha 3aCyX0yCTOMUNBOCTh. BceMUPHO M3BECTHEI YHHU-
KaJabHbIe [0 3aCYXOYCTOHUYMBOCTH COPTa APOBOM NINEHHANBI JpUTpociepMyM 841
u CaparoBckada 46, osumoii nmenunbl Ogecckaa 26, aposoro aumens H:xubIi,
mpoca CapaToBckuil 853.

B manieii cTpaHe y4eHbIe AJUTEILHBEIM OTGOPOM B YCJIOBHAX CYPOBOM 3UMBI
CO3JIAJIM caMble MOPO30YCTOWYMBEIE B MHPE COPTA 03MMOM HINMeHHUIEI: VY IbAHOB-
Ka, Jlrorencuernc 329, Anabaccras.

HogBble BEICOKOOPOAYKTHBHEIE COPTA 3€PHOBBLIX KYJIBTYP A0/ HEI HMETh OT-
JIMYHEBIE TEXHOJIOTHUECKHUEe U NHIeBkie KauecTBa. IlmaHupyeTca BO3/ieIbIBAHME
cOpTOB Ge3aJIKaJONAHOrO JIONHHA, 001a/1al01ero MOBLINIEHHLIM COJlePKaHueM
feJIKOB, BUTAMWHOB M MHHEDPAJOB, H €r0 HCIOJb30BaHHE JJIf NEeTCKOro H Jie-
yeOHOTO IHUTAHUA.

BrymuTelIbHEIE YCIEXH [OJIYyUeHbl YIEHBIMM U B CeJIEKIIHH *KHBOTHBIX! CO-
38IaHBI TOPO/bI KPYIIHOI'O POraToro CKoTa, gaiomue 6omee 10 ThiC. KT MOJIOKA HA
KOpOBY B roj. Beisemensr mopoas! oser; (Ackaruiickas, Kazaxckuii apxapomepu-
HOC ¥ MHOTHe JpyTHe), XapaKTepUayIoIIHecd MOBBINIEeHHOMH JKU3HECTONKOCTEIO B
pa3HE000pasHLIX yeaoBuAX passefieHuA. Co3laHbl OPOALI KADAKYJIBCKUX OBEIl,
HOPKH, OTJHYAKIAXCA PA3HOOOPA3HOH OKPaCKOM MIepCTH.

Bonpocbl U 3aaaHusa

1. Kakve MeToabl MPUMEHSIOT B CENeKLUU pacTeHnin?

2. CpaBHUTE WHAMBWAYANbHbIA U MAacCOBbLIA O0TOODPLI, NPUMEHSAEMBIE B CeNekuun pacTte-
HWA.

3. Y70 Takoe rubpuamsaumna? Kakme pasHoOBUMAHOCTM rMOpMaM3aumm CnonbL3YioT B Cenekumm
pacTeHunin?

4. B 4em NposBNsSeTCA 3Ha4YEHWE MCKYCCTBEHHOMNO MyTareHesa Kak Metoja Cefekumn pac-

TEHWIA U MUKPOOPraHnamos? Moyemy, No BaleMy MHEHWIO, UCKYCCTBEHHbI MyTareHes

Henpuemnem B CENeKLUW XUBOTHBLIX?
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5. [lMpuvBeauTe npuMepsl 0TAANEHHOW rMBpUAN3ALWM XMBOTHLIX. KaKMMKU CBOWCTBaMM
06napalT MeXBUOOBLIE UKW MEXPOoO4oBbie rmMépuabl?

6. OueHuTe BEPHOCTL Cnefylouero yreepxaeHus: «llopoasl u copta, BhIBEAEHHLIE B O~
HOW CTpaHe, Aaneko He BCerga npuroaHbl ANA ApYroi cTpadsbl, ANs APYroi NoYBEeHHO-
KTIMMaTU4ECKOWN 30HbI».

§ 52. buorexHonorusa. NeHHas uHXxeHepusa

5) . Kak Bbl cumMTaere, BO3MOXHO M MCMNOb30BaTh MMKPOOPraHM3mbl B Npova-
- BoACTBE?

CuHTe3 HIeH U MeTOJ0B MOJIEKYISPHON OHOJIOTHHA U MOJIEKY/ISIDHOH FeHeTHKH
IIPHBEJ K BO3SHUKHOBEHHMIO HOBOT'O HAIIPABJIEHHMS B COBPeMEHHOII OHOJIOTHMH —
ouorexHONMOrHH. BuomexHonozus — NPUKIATHAA HAYKA, HCIONB3YIOIIAA KHUBEIE
OPraHM3MBbI (MJIM MX COCTABHBIE YACTH) M OMOJOrHYeCKHe IIPONEeCcCHl B IIPOMBIIII-
JIeHHOM IIDOMB3BOJCTBE HAa OCHOBE JOCTHXKEeHHH MOJIEKYJIAPHON OHOJIOTHH.

Ycnexu 6MOTEXHOJIOTHH OTKPBIBAIOT HEOTPAHUYEHHBIE BO3MOMXHOCTH B MUK~
pobuonornu, 3ApPaBOOXPAHEHHH, CEJILCKOM XO03AHCTBe, MPOMBIIIIEHHOCTH, OX-
paHe nmpupoxsl. Menonrbs3oBanne MEKDOOPTaHA3MOB YeJI0BeKOM (xJaeboneuenne,
CBIPOBapeHme, BHHOAe e, INBOBAPeHe) H3BECTHO ¢ APeBHEHIITNX BPeMeH, XOTs
caMo MoHATHE «0HOTEXHOJOTUS» IMUPOKO PACIPOCTPAHHUIOCHE CPaBHHTEIBHO
HeJaBHO, ¢ 70-X TroJ0B IIPOIILIOTO BeKa.

BuorexHONIOrMsA OCHOBEIBaeTCA HA MHKDOOMOJIOIMYECKOM CHHTEe3€e; KJIeTod-
HOH, XPOMOCOMHO# M T€HHOIH WH)KEHEepPHH.

Mugpotuoaornyeckuii cuaTes. B MEKpPOOHOIOTHYECKOH IIPOMBIIIIEHHOCTHA
TIPOM3BOJACTBEHHBIE IIPOIECCHl DAa3UPYIOTCA Ha MHKPOOHOJOTHIECKOM CHHTE3E,
T. €. CHHTe3e IIeHHBIX JA YeJOBeKa NIPOAYKTOB Ojarozaps HCIIOJb30BAHUIO
MUKDPOOPraHu3MoB. B pesyibTare MHKPOOHMOJIOrHYECKOI0 CHHTE3a IIOJIYYaioT
0e/IKOBO-BUTAMUHHEIE JODABKH, AMHHOKUCIOTE], (bDeDMEHTHEIE IIPEIIapaTsl, aH-
TUOMOTUKHY, DaKTepHaIbHBIE VIOOpeHus | Ip.

Ha npeanpuATHAX MHKPOOMOJIOrMYEeCKON NPOMBINIJIEHHOCTH MHKPO-
OPraHU3MEl COJEPI;KAaTCA B CIEMHMANTbHBEIX pe3epByapax — OmopeakTopax, rae
IOJAePKHUBAIOTCA ONTHMAIbHEIE AJISA HX JKH3HENeATeJbHOCTH yclaoBuf. [[nsa
KarKJOoro BHIa MHKDPOOPTaHM3MOB IMOAOHPAIOT CIEMHANIBHYI CMECh IPOCTHIX H
MelIeBhIX ITUTATENBHBIX BemecTs. O6bIuHO UM «CKapMJIMBAIOT» JII00BIE caxapo-
coiep:xaliie OTXOAhI CeIbCKOX03AHCTBEHHON NPOAYKIWY MJIKM CTOYHBIE BOIBI
IeJIJII0JI03HO-0yMaskHEIX KOMOWHATOB (B ATOM cJIydae OJHOBPEMEHHO YTHJIH-
SUPYIOTCA NPOMBIILIEHHBIE 0TX0ABI). Tak, miecHeBble IpUOLI XOPOIIO PACTYT
u OBICTPO PA3MHOMKAITCH HA KYKYDY3HOM 3KCTDAKTE, COAEPKAIIeM caxapa,
KpaxMaJl ¥ pasJIMuHble MHHEeDATbHEIE BellleCTBa, KOTOpPble 00pasyoTca B 0601b-
III0OM KOJHYECTBe IIPH NMPOH3BOJCTBE KpaxmMaJsa.



232
PASOEN Il. HACNEACTBEHHOCTb U ©BMEH4YUBOCTb

B macTrosamee BpeMsA MHUKPOOPraHW3MBI IIHPOKO HCIOJB3VIOTCA HE TOJBKO
JUJIA IOJIY4eHUA KOPMOBBIX, ITHINEBEIX A00aBOK (0elIKH, BUTAMUHEI, HE3aMEeHM-
MBI€ aMMHOKMCJIOTEI M IP.) HJIH JIEKAPCTBEHHBIX IIPENapaToB, HO U IS OUNCTKH
CTOUHBIX M 3arpA3HEHHBLIX BOA. CyINecTBYIOT MHKDPOOPraHM3MEI, KOTODPhIE He
TOJIBKO Pa3jIaraiT OpraHndYecKye BeleCTBA 0 MHHEeDAILHEIX, HO ¥ PACIIEIIAIOT
MM HaKaIlJIUBalOT B cebe BLICOKOTOKCHYHEIE BEeIlleCTBa, HAaIpUMeD COeJuHEHHA
TAMEIBIX METAJLIOB.

Knerounas namxenepua. Kierounaa wH:xeHepus 6asupyeTcs HA KOHCTPYH-
POBAHHWHU HOBBIX KJETOK IyTeM HX I'mOpPHAM3allAH, PEKOHCTPYKIHH, KYJILTH-
BHPOBaHHA.

Kyavmueuposarue oTHeJbHBIX KJIETOK WA TKaHeH (B OCHOBHOM PACTHTENb-
HEIX) OCYIIIECTBJIAETCS Ha HCKYCCTBEHHBIX MUTATENbLHBIX cpegax. IlurarensHas
cpena, B KOTOPOH BEIPAIMWBAKIT KYJIBTYPY TKaHEH, COAEPKHUT aMUHOKHCJIIO-
ThI, IVIOKO3Y, MHHEpaJbHbEIE COJH, TOPMOHEI B ApPyrue BemecTBa. OTAenbHEIE
KJeTKH pacTeHHH (HanmpuMmep, KJIETKH 00pas3oBaTebHOIl TKAHW) MOMEIIAoT B
IIUTATEJIBHYIO CPefy, TIe OHH He TOJBKO PAcTyT U PasMHOMKAKTCH, HO MOTLYT
o0pasoBaTs IeJI0e PacTeHHE.

Kneroynble KyAbTYDHI HCIOJIB3YIOTCA JJIA OBICTPOTO U JEIIEBOr0 IOIyYeHHs
HEKOTOPBIX IIeHHBIX BemlecTB. Hanpumep, KyIbTypa KIETOK JKEeHBIIEHA IIPOAY-
mupyeT OMOJIOTHYECKH AKTHUBHBIE BEIECTBA TAK JKe, KaK M IeJIoe PacTeHHe.

Kaonuposanuem, T. e. BEIpAI[UBAHAEM I'eHETHUECKH OJHOPOIHOTO IIOTOMCTRA
(kxJI0HA), MONYUAIOT He3aparKeHHBIN [I0CAJ0YHBIH MaTepruai, HAIpUMeD KIyOHr
Kaprodenrs HIH MOJIOLbIe DACTEHHS 3eMIAHHKHN. IIpu 0OBIYHO NpUMEHAEeMOM
BereTaTHBHOM PasMHOXKEHHH V 9THX DACTEHWI M3 MOKOJIEHHUA B IIOKOJIEHHUE HAa-
KallJIMBAIOTCH pa3jindHble 00JIe3HH, YTO 3HAYUTEJIBHO CHHYKAET YPOXKaNHOCTD.

HcnonxezoBaHme MeToa 2u0pudu3ayuy Mo OTHOIIEHHUIO K KJIeTOUHEIM KYJb-
TypPaM /iaeT BO3MOXKHOCTE HOJIYYaTh OTJAaJeHHbIe THOPH/BI, KOTa ru0puIusanus
[I0JIOBBIM ITyTeM HeBo3MoxkHa. C aToi merpio pazpaboTaHbl IpHEMEI 06beJHHE-
HHA XPOMOCOMHBIX Ha0OPOB COMATHYECKHUX KJIETOK, B3ATHIX OT PASHBLIX OPraHH3-
MoB. VI3 THODHIHEIX KJIETOK 3aT€M BHIPAIIHUBAIOT IEJOCTHBINA opranuamM. Taxum
IyTeM yiKe MoJy4eHbl THOpHUIbl A0JOHH H BHINHH, KapTodeia M TOMAaTa.

Hzygenue rubpH/HBIX KJETOK IIO3BOJIAET PEIIaTh MHOTHE TeopeTHYecKue
BOIIPOCHI OMOJIOTHH M MeIUIIMHEI, B YACTHOCTH B3aHMMOBIHAHUA ANPA U IIUTO-
IJ1a3MBbl, PEryadlUy KJIeTOYHOr0 Pa3MHOMKEHHSA U T. J.

Karemounasa pekxoHcmpyKyus CBA3aHA C CO3JaHHEM KH3HeCIoco0HOH KieT-
KH M3 OTAeJbHEIX (PArMeHTOB PASHEIX KJIETOK: SApa, MUTOILIa3Mbl, XPOMOCOM
H Ip.

KinonupoBanme 3sMOPHMOHOB »KMBOTHEIX OBLIO BIIEPBEIE OTKPEITO B OILITAX HA
3eMHOBOJHBIX B Hauasue 50-x rogos XX B. M Tonbko B 90-x rogax ObLaa pemeHa
npobieMa KJIOHMDPOBAHHUA SMOPHUOHAIBHBIX KJIETOK MJIEKOIHTAIOIINX.
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B 1996 r. B IlloTaH @y BIEpEbIe GBLIO MOIyYeHO xuBOTHOE (oBHa [losmm)
B peayJIbTaTe HCIOJb30BAHUSA ZOHOPCKOTO AApA KJIETKH MOJOYHOH JKejle3bl OT
B3POCJIOH OBIBI. FIAPO KJIETKH MOJIOYHOM 3Kesie3bl IOMEeCTHIH B ANTEKIIETKY
Apyroif OBIEI, TPeABAPUTENLHO OCBOOOAHEB €€ OT COOCTBEHHOrO fAapa. B marke
TpeTheil OBIBI (TAK HA3BIBAEMOH CyppOTaTHOH MaTepu) rubpugHas ARIEeKIeTKa
cpopMMpoOBaIach B IeJOCTHEIH opranusM (puc. 76).

B HacToAmee BpeMsa METOABI KJIeTOYHOH MHKeHePUH IIUPOKO IPUMEeHAITCHA
B HAyYHBIX 9KCIEPHUMEHTaX Ha MJICKOMHTAIOIINX.

XpomocomHas MHMKeHepHA. XPOMOCOMHAS WHMKEHepUA — 3TO HOBOE Ha-
npaBJeHHe, B KOTODOM HCIIOJIb3yeTcs COBOKYIHOCTH METOJO0B, MO3BOJIAIIINX
HOJYyYaTh HOBBEIE OPraHM3MbI 0JIATOJAPA BHECEHWIO ONHOW MM HECKONbKMX
XPOMOCOM OJHOTI'O OPraHH3Ma B AHIEKJIeTKY ADYroro HepoACTBEHHOTI0 OpranusMa
WM BCJIEACTBHE VIANCHHS M3 Hee OJHON WM HeCKOJIbKMX XpoMmocoMm. Taxum
MEeTO/IOM IIOJIYUalOT OPTaHU3MBI ¢ HOBEIMY cBoiicTBaMu. Tak, B 4aCTHOCTH, ObLIa
nonydyena rubpugHas GopMa, KIeTKH
KOTOpPOH cofepakaT 12 xpoMocoM miie-
HUIBI B 2 XPOMOCOMBI D#HH.

T'ennas wHKeHepHd. ['eHHas WH-
JKeHepHd mpefcTaBiseT coboi paszen
MoJIeKyJIsAspHOi reHeTHKH. CaMo nosas-
JeHue TeHHOH MHIXeHepHuH CTaJIo BO3-
MOXKHBEIM Onaromaps (GyHZaMeHTAIb-
HBIM OTKPBITHAM MOJIEKYJIAPHOH 010~
goruu (pacmudpoBKa MeHeTHUECKOr0
KOZa, BhIIBJIEHHE ero CBOMCTB).

B reEHO# HHMKeHEPUH IpHUMe-
HAKTCHA METOJbl, MO3BOJAIIIHE IIO-
cpeAcTBOM JeicTBHit in vitro (BHe op-

raEu3Ma) IepeHOCHTh FeHeTHUeCKYIo Aonnm ponunack g 1996 1.
cTapaHusaMn PocnnHCKOro WHCTUTYTA

HHQOPMANHUIO U3 OAHOTO OpraHu3Ma 1 komnaHuu PPL Therapeutics.

B JAPYro#, cosmaBasg TakuM obpasoMm OBLLY KNOHUPOBANMN W2 KNETKN BLIMEHN

HOBBIe KOMOWHAIIMH TI'eHEeTHUECKOTO X depan ] 55-\;5—0?, g =

MaTepHala. nonyroiosanaﬂ ﬂohn?ne;:i?::mawe?f
B HacTosmee BpeMsA yueHBIe MOTYT OHa oKasanach eMHCTEEHHON BLKUBLLISH

BHE OpraHHM3Ma paspe3aTb MOJeKYJIb 13 276 3apofbiLLed, NoNY4eHHbIX B Xoae

JHK B HyXHOM MM MECTE, M30JIH- i gt

POBaTh OTAelbHBIE ee (PparMeHTHI.
MeTomaMy reHHOM HHYKEHEPHUH MOYKHO
Puec. 76. Osna Jlonam — mepBoe

TaK’Ke CHHTe3UpPOBaTh (PparMeHTHI
HE KJIOHMPOBaHHOE MJIEKOIHUTaIlee
i 13 ee HYKJIEOTUJOB M CIIHBATH ETETEEE
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HMX B HY’KHOM IIOCJIeJOBaTeIbHOCTH. B pesynspTaTe momobHBIX omepanuii BO3HH-
KaioT pexkoMbunanTHble (rubpuansie) [IHK, KoTophix o aToro He CYIIeCTBOBAJIO
B IIpHpOJeE.

Posxennem reEHoi uHKeHepuHu cuuraoT 1972 rox, xoraa aMepHKaHCKHI
omoxumuk II. Bepr u ero xoisern Bunepsrie in vitro monyumnm pexomGuEAHT-
uyio [IHK, cocrosmyio us ¢pparmenra [IHK 6axrepuodara (Bupyca fakTepun
KUIIeYHOH NAJ0YKH), IPYIIE FeHOB CAMOil KHIIeYHOH nanoukn u moaHoi JTHK
BHpYCa, BBI3BIBAIOIEr0 Pa3BUTHE OIyXoJei y obespaH. 3a aty pabory II. Bepry
B 1980 r. 6b11a npucysxaena Hobenesckasn IpeMuA.

OpHO M3 Ba)KHBIX HANpaBJeHUIH FeHHOH MHIKEHEPHH — IIPOU3BOACTBO Jie-
KapcTB HOBOI'O IIOKOJIEHHHA, OPEACTABIAIIAX CO00H OMOOTHYeCKH aKTHBHBIE
Oesnkn yesoBexka. B 1989—1990 rr. mosBuioch HOBOE JIEKAPCTBO — YesIOBe-
4YecKuil uHTepdepoH-a. (B Poccuu on BEIMycKkaeTcs 1Moj Ha3BaHUEM peadepon.)
[lony4enHslit MeTONOM IeHHOH WH)KeHepHH GeloK HHTepdepoH abCoTIoTHO
UeHTHYEeH HHTePQEpOHYy, CHHTE3HDYEeMOMY B OpraHH3Me YeJIOBEKA.

B 80-e roasr XX B. B Hay4YHHIX 1aG0PAaTOPHAX PA3HBIX CTPAH MHpPA, B TOM
4HCJie ¥ Hallel CTPaHbl, 6BLIN BBIJEIE€HB! MeHbI YeI0BeKa, ONpe/ie/ISIOMIe CHH-
Te3 uHTepdepoHa, u BBeleHsl B Gakrepun (puc. 77). Takue Gakrepuu GuicTPO
PacTyT, HCIOJIb3ys NelleBYH NHUTATEJIBHYIO CPEAY, X CHHTE3HUPYIOT OOJBLITHE
KosmyecTBa uHTepdepona. M3 1 1 6aKkTepuanbHOi KYJALTYPE MOMHO BEIIEIHTE
CTOJBKO 4YeJIOBe4YeCKOro MHTepdepoHa, CKoJbKOo B3 5—10 Thic. 1 ZOHOPCKOMH
kposu. UETEpdepor 0b6asaeT aHTUBHPYCHBIM JeHCTBHEM, BIUSET HA JeUeHHe
PaccesHHOT'O CKJIEPO3a M HEKOTODPBIX BHJOB paka. [lomumo atoro, uarepdepon
(peadepor) adpeKTHBEH NMPOTHB BMPYCHBIX IeIAaTHTOB, Tepreca, IMPOCTYAHBIX
3a00eBaHUMA.

HApyrue npenapartel 6eJIKOB, CO3JAHHBIX METOJAMH TFeHHOH HHIKeHEPHH, —
WHCYJIHH ¥ TOPMOH pocta. 'opMOH MHCYJIMH HEOOXOAHM JIIOAAM, CTPAAAIOIIAM
caxapHbIM guaberom. C 1926 r. gis nedeHus caxapHoro guaera TPUMEHAICH
HHCYJIHH, IOJY4YaeMbldl M3 HOKeNyJOYHBIX jKejne3 cBHHeil. CBHHON MHCYIHH
OTJINYAETCS OT YeJIOBEYECKOr0 BCEr0 OOHOM aMUHOKMCH0ToH. OgHAKO 3TO HEe3HA-
UHTeJbHOE OTKJIOHEHHE IPUBOJUT K TOMY, UYTO Y HEKOTOPhIX DOJIBHEIX ArabeToM
BOBHMKAIOT JJIEPI'UsA U HEeIIleDeHOCHMOCTh Ha3BAHHOI'O mpenapara. Takum rogam
HY’KeH TOJbKO YenoBedecKuil uucyauH. C 1980 r. sara npobiema 6bi1a pemena
MeTOZaMM TeHHOH WH)KeHepDHU. B HacTosmiee BpeMs 4YeJlOBEUECKHH WHCYIMH
II0JIy4aloT B OIPOMBINIJIEHHBIX 00beMax.

Ha ceroguAmHNI geHBb NOJY4eHO paspellleHHMe HAa OpPUMeHeHHe BGojee
30 npenapaTos, CO3JaHHBIX METOJAMH FeHHON WH3KeHepuH, u eme 6oxee 200 ua-
XOAATCA HA Pa3HBIX CTAAUAX KIHHHUYECKHX MCCIEJOBAHMM.

Merozamu reHHOH HH)KeHEPHUM 3HAYUTEIbHBEIE YCIEXH JOCTHTHYTHL B ZeJe
CO3[aHUA TeHeTHYECKH MOAH(MHUITMPOBAHHBIX MpaHczeHHbix (OT jgaT. trans —
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OHK
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W TAKXKe pa3pesalor ee

C NomolLLbio HGepMeHToB

B DakTepuanbHylo
KNeTKy

- baxkrepus HauMHaeT
CHHTEaupoBaTh 6enoK—
« YenoBeyecKnii
nHTepdepoH»

8E

Pue. 77. CxeMa BCTpaWBaHMSA NeHA YeJIOBEKAa, ONPEIeNIA0Iero CHHTe3 HHTephepoHa,
e THK Gaxrepuu

yepes, CKBO3b) OPraHU3MOB. 3aJZjauyil, KOTOPEIE DEINAOT YYeHBIe ¢ IIOMOIbIO
TpaHCreHO03a, — W3MeHeHHe HACIeJCTBeHHBIX CBOMCTB OPraHn3Ma B HYKHOM JUIA
JeJIOBeKa HalpasieHun. [leficTBuA JaHHBIX HHKEHEPOB CBOAATCA K KOHCTDYH-
POBAHMIO U3 PAZIHYHELIX (D)PATMEHTOR HOBOT'O TeHETHIECKOTO MaTepuasa, BBefe-
HHIO ero B OPraHW3M, a TaK:;Ke CO3LaHHIO YCIOBHU 1 QYHKIHOHHPOBAHHUA U
ero cTabHIBHOTO HAC/IEAOBAHUA. B KauecTBe NMpUMepa MOJOOHBIX JMOCTHKEHUN
MO3XHO HA3BATH IEPEHOC I'eHOB OT KJIyOeHbKOBBIX OaKTepHH (IOTJIOM[AINIAX
rasoo0pasHBIil a30T BO3AyXa ¥ 000ramammuX a30THCTBEIMHU COeJMHEHHAMH
IIOYBY) K IIOYBEHHBIM MHKDOODPraHM3MaM, KHBYIIUM B KOPHAX 3JIaKOBBIX pac-
rernii. [llupokoMacmrabHoe pelneHue JAHHOH 3244y IIO3BOJHUT OTKABATHCA OT
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BHECCHHA B IIOYBY OTPOMHBIX KOJIWYECTB A30THHIX YAOOPEHHI IPH BO3Ie/IbIBAHMN
TMIMEHUIBI, PHCA U ADYTHX HEHHBIX CeTbCKOXO3AHCTBEHHEIX KYIBTYP.

B renHo# MH)KeHEPUU pACTEeHUH MOJYYEHBI MeHeTHIeCKH MOAU(DHUIITPOBAH-
HbIE COPTa XJIOMYATHUKA, TOMATOB, Tabaka, pruca. ITH COPTa PACTEHHI YCTOHYH-
BRI K HACEKOMBIM-BDeUTeIAM, BUPYCaM, 'DHOKOBEIM 3abosieBanuaM. Co3nansl
TPaHCTeHHbIe GECKOCTOYKOBEIE (hOPMBI YepellHH, BUIIHH, IHUTPYCOBBIX M IP.

Brictpo passuBaerca obacTs TeHHOMN HHIXEHEDPHH, CBA3AHHAS C CO3TaHHeM
TPAHCIeHHBIX »XHUBOTHEIX — MIPOAYIEHTOB OHMOJOTHYECKH AKTHUBHBIX OETKOB.
B Mupe CymecTBYIOT COTHH TPaHCTeHHBIX OBEIl M KO3, OPOAVIHUDPYIOIIAX OT
MECATKOB MHJUIMTPAMMOB /10 HECKOJbBKHX I'DAMMOB OHOJOIrHYECKH AKTUBHBIX
Genxos Ha 1 1 Monoka (puc. 78).

C MONOKOM KHBOTHBIX MOMHO IOJNYYATH He TOILKO JeKapeTBa, HO H HEKOTO-
peie (hepmerTEl. Hanpumep, co3fassl TPaHCTeHHBIE OBILI, KOTOPEIE CHHTEe3HPYIOT
(hepMeHT PeHHUH, CTBOPaKHBAIOIUH MOJIOKO. s ChIDOBAPEHHUA TAKOH DesoK
MOIKHO CHelHaJIbHO He BbIJEJATh, 4 HCI0Jb30BATE €r0 B COCTABE MOJIOKA.

IIpo6aemsr 6uorexuonoruu. HecMoTps HA 3HAYMTETLHEIE JOCTHKEeHHUA B Ou1o-
TEeXHOJIOI'MH, B IIOC/Ie/lHee BPEMA OTMEYalOT HEKOTODhIE TPEeBOXMKHBIE TeHICHIIUH
B OTHOIIEHHH HMCIOJIB30BAHUA UeJOBEKOM I'eHEeTHYECKH MOAM(DHIHDOBAHHBIX
IPOAYKTOB.

Bo-niepBhix, BeaecTBHE BHEADEHHS UY’KePOJHOTO M'eHA B HACJTeACTBEHHBIH
annapar XHBOTHOTO MM DACTEHUs He HMCKJIIYEeHO, YTO uepes IOKOJEHHUS MO-
KeT IPOMBONTH ero MoBpesKAeHNe, HapyIIeHHe PA3MHOKEHM, CTePUIH3AIIH.
Bo-BTODBIX, Yepe3 HECKOJIBKO JeT CPeJH NapasHTHIeCKHX MHKDPOOPTaHH3MOB
BOSMOMKHO BOSHUKHOBEHME MYTAHTHBIX (DOPM, CIIOCOOHBIX IIPOTHBOCTOATH AHTH-
OHOTHKAM, KOTODEIE ceiiyac BHIPaOaThIBAIOT TPAHCTEHHEIE pacresus. IIpu mosas-
JIEHHH YK€ MYTAHTHOH (OPMBI MHKDPOOPTaHM3MOB BIIOJIHE BO3MOMKHA BCIIBIIIKA
3a00JIeBAaHHH TPAHCIEHHBIX CEJIbCKOX03AHCTBEHHBIX pPacTeHWH U MOJHASA IIoTepd
ypoxkas. Boamoxno Takike o0pasoBaHMe HEBOCIPHUMUYHBEIX K NeCTHIIHIAM
BpegUTe/Ieii-HaceKOMbIX. M, B-TpeThbUX, €CTh OIlACEHMEe, YTO TAK HAZHIBAEMBIE
«momdamue» yqacTku [IHK genoBeueckoro resoma crnoco0HEI K aKTHBH3ALAN
BCJIEZICTBHE YHOTDPeOIeHHA TPAHCIeHHHIX IPOAYKTOB IIHTAHHS, & 3TO MOMKET
CIIPOBOIIMPOBATH ¥ YeJIOBEKa Pa3BUTHE HACHeACTBEeHHEIX 3a00IeBaHMid.

B Hacrosmee BpemMs HeT aGCONIOTHO HAMEKHBIX METOZOB NPOBEDKH re-
HeTHIeCKH MOJM(DHINPOBAHHBIX NPOAYKTOB Ha Ge3BpegHocTh. CylecTByeT
onpejeseHHasa CTelleHb DUCKA TOT0, YTO HNPOAYKTEHI IUTAHUSA, COLEePIKAININE MO-
AA(PUIMPOBAHHEIE KOMIIOHEHTEI, OKA3KIBAIOT HETATHBHOE BANAHNE HA 340DOBHE
desioBeKa. B ¢BA3Y ¢ 3TUM ydyeHbIe MHOTHX CTPaH BBHICTYNAIOT B MOAJAEPIKKY Tpe-
GoBaHMi 0 HEOOXOAMMOCTH 3aKOHOAATENLHO 00I3aTh IPOM3BOAUTEIeH THIIEBBIX
TIPOAYKTOB YKA3BIBATE HA 9TMKETKAX O HAJIMYMM TPDAHCTEHHBLIX KOMIIOHEHTOB, a
UX NpUMeHeHHe B IeTCKOM MHUTAHWH CTPOsKANIIe 3aIPeTHTh. B Hamell cTpare B
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Puc. 78. TpancresHbie OBILBI

2002 r. MuHHCTEpPCTBO 3MpaBOOXPaHEHUs BBEJIO 00A3aTeIbHY 0 MAPKHPOBKY IIPO-
IYKTOB, colepxamux bosee 5% reHeTHYeCKH MOJU(MUIMPOBAHHEIX HCTOYHUKOB.
Haumsas ¢ 2007 r. IPOM3BOAUTENH MPOAYKTOB ITHTAHUA 00A3aHbLI YKA3bIBATE,
YTO B HX NPOAYKIIHH COAEPIKATCA TeHHOMOJAH(DHUIMPDOBAHHEIE KOMIOHEHTEI,
ecau uX KosudecTBo npesbimaer 0,9 % oT Beca MPOAYKTA. 9TO TOT MHUHUMYM,
KOTOPBIH MOMHO OIpeIeaUTh ¢ MOMOIIbI0 CIeNUATbHEIX NPUOOPOB.

I[IpuEnunuansHaA 0cO0eHHOCTE TeHHOH MHIKeHEePUH — CO3LaHHe CTPYKTYPEI
IHEK, xoTopas HUKOT/|a He BOSHHKAET B XKMBOH npupoze. B cBA3M ¢ 9TUM B I'eH-
HOM MHMKeHepHH 0c00YI0 BAXKHOCTH IIpuobpeTaeT IPOTHO3UPOBAHKE BOBMOHBIX
mocHaefcTBUH (KaK MOJOMUTENbHBIX, TAK ¥ OTPUIATE]bHBIX) CO3aHuA HOBBIX
TPaHCIeHHBIX (POpPM.

ITocnenaue rogbl B HAYYHOMR cpeje, B CPeACTBAX MAacCOBOM HH(oOpManuu aK-
THUBHO 00Cy 3 1aeTca MpobaeMa KJIOHMDPOBaHUA uenoBeKa. K ee pemenuio yueHsie
IOJIXKHEI TOAXOIHUTH, B3BECHB BCE BO3MOJKHBIE IIOCIEACTBHA JKCIEDHMEHTOB,
MOCKOJIBKY 9Ta Ipo0JieMa UMeeT He TOJBKO HAaydHble, HO U MOPaJIbHO-HPaBCTBEH-
HbIe, PeJITUTHO3HbIE ACHEKTHL.

W HakroHell, OMOTEXHOJOrWYECKHe NPEAUPHATHA O CHX IIOP HE OCBOHMIHA
TeXHOJIOTHIO 3AMKHYTOTO IUKJA IIOJy4eHHuA HeoOXOAHMMBIX [JIf YeJI0BEKa IPO-
aykToB. OTMeUYeHO, UTO KHUTETH GJIN3IeKalUX OT 9THX NPEeJUPHATHN PAOHOB
yame APYTHX CTPaJAloT ajlepradecKuMy, OHKOJIOTHYeCKMMY 3a00/IeBaHUAMH,
a y HOBODOMKJAEHHLIX JeTell 3HAUYWTENBHO Ualle IIPOABIAITCA TePaTOreHHBIE
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3abosiesanud. Ilo-Buaumomy, JaEHEIe 3200/ IeBaHAA BOSHUKAIOT H3-34 aBapHHAHBIX
BBIOPOCOB B armocdepy BemmlecTs, cojep:kamux ¢dparmentsr JHK, PHEK H Ip.
BenepcTBue MX BBICOKOrO MyTareHHOTo sddeKTa MOMKeT 3HAYHTEeNBHO YCKO-
PHTECH 9BOJIION U (0JIe3HeTBOPHBIX GaKTEPHil B BEPYCOB, YTO MOKET IPHBECTH
K 00pa3oBaHHIO HOBHIX (DOPM, MHOT/IA OCTPO IMATOTE€HHBIX.

Bonpocskl u 3apanma

1. [aiiTe onpeneneHue noHATUa «GUOTexXHONoMMS». KakoBbl €8 OCHOBHBIE HanNpPaBNeHUa?
2. Tlloyemy B BUOTEXHONOrMKM OCOBEHHO LUMPOKO MCMOSbL3YIOTCA MUKPOOPraHW3MbI?

3. Kakoe HanpasneHne 6UOTEXHONOMMW HA3LIBAIOT MEHHO NHXEHepUen?

4. Kakve 3apauv CTOST Nepep reHHOW MHXeHepuen?

5. Kakwe opraHuambl HasblBalOT TPAHCreHHbIMIN?
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p - NMPEACTABJIEHUS O BOSHUKHOBEHUU XXU3HWU.
— 9BOJIIOLUSA OPFAHMYECKOIO MUPA

§ 53. CraHoBneHue u passuTmMe NpeacTaBneHui
O NMPOMUCXOXAEHUUN XUZHUN

3
5) Kak Bbl AymaeTe, MOXHO N1 BOCTIPOMSBECTW NPOLECC 06pa30BaHWs XUBOro 13
HEXMBON MaTepuu B naGopaTOPHbIX YCNOBUAX?

Hpen Ouorenesa m abuorenesa. Enunoit Touku sperus Ha BOIIPOC O IIPOMC-
XO/IeHUN KU3HU Ha 3eMJle B HayKe He cymecTByeT. C riy0oKoil IDeBHOCTH U
M0 HACTOSAINEr0 BPEMEHH BBICKA3aHO MHOMKECTBO CAMBIX Pa3HOOOPA3HBIX THIIOTE3.
Bce aTu runoress opMupoBanucs Ha OCHOBE IBYX Ueil — GHOTeHe3a u abuore-
Hesa. Mzes Ouozenesa (or rped. bios — sxu3Hb, genesis — IPOMCXOMKAEHHE), T. €.
OPOHCXOMEHUA MKUBOr0 OT KuBoro. Maea abuozernesa (a — narT. oTpUIlaTeIbHAA
[IPHCTABKA) OCHOBBIBAETCA HA TOM, YTO KMBOE BO3HHKJIO M3 HEIKHUBOTO.

Hnes GuoreHesa HCXONUT U3 APEBHUX DETMIHO3HBEIX MH/YCCKHX M IEPCHA-
CKHX (hurocodcKUX IIpe/icTaBIeHAN 00 OTCYTCTBUHM HAUaJa M KOHIOA 3XHU3HH.

HpeacTaBneHne 0 OMOTeHHOM IPOMCXOMKJEHHH KU3HU HA 3eMJie OTPasKeHO
B THUIOTe3e NaHCnepMuu, KOTOPYIO BHIABHHYJ HeMmenkuit xumuk 0. JIn6ux
(1808—1873). CortacHo 9T0if rUNIOTE3€ KUHE CYIIECTBYET BEYHO U NEPEHOCHTCS
C ILIaHETHI Ha IIJIAaHETY MeTeOPUTaMHU. Y YeHbIi IoJiaraj, 4To mpocTeiime opra-
HH3MBI IJIH X CIOPEHI («CeMeHa XU3HM» ) MOIJIH OBITh 3aHECeHbI Ha 3eMI0, Tae
OHH HAULIH OJaronpUATHBIE YCIOBHA, PASMHOMKHINCH M JaJH HAYAIO BOJIO-
IHH OT IPOCTHIX GOPM K CH0KHBIM. OCOGEHHO AKTUBHO 3Ty I'HIIOTE3Y PA3BHBAI
mBeJCKHi XUMUK-(pusuk C. Appennyc (1859—1927), cuuras, 4TO CIIOPHI MOIYT
nepeMelaTbCAd B KOCMOCE IOJ JeHCTBHEM COJHEUHOI'O CBeTa, TaK Ha3bIBAEMOT0
«COTHeYHOro BeTpa». OMHAKO 9TOT B3IJIAJ 0KA3aJICA HECOCTOATEILHBIM, TAK KAK
OBLIO JOKa3aHO, YTO B KOCMOCe MOHU3HPYIOIIHE JyIN YOHBAIOT BCE JKHUBOE.

s 000CHOBaHMA THIIOTE3bl TAHCIIEDMHUH HCIOJIb3YIOT CBEEHAS 0 BOZMOMK-
HOM MHOTOKpaTHOM «nosiBaenun» HJIO («HeomosHaHHEIe MeTaie 00BEKTEI» )
Ha 3eMJe, HA UTO KOCBEHHO YKa3LIBAIOT ApPEBHHE HACKAJILHEIE M300pakeHUs
IpeaMeTOB, NOXOMKHX HA KOCMHYECKHe Kopabiu ¥ WHOILIAHeTHH.

B xocMuyeckux mccienoBaHnAx Hamieit COMHETHOR CHCTEMBI IIPHCYTCTBHA
JKHU3HM He 00HADYIKeHO. OTH HCCIef0BaHUA, OMHAKO, He Jal0T HUKAKUX CBeIeHUN
0 BO3MOJKHOM KH3HHM B JIPYTUX 3Be3AHBIX cucTeMax. IIpu maygennn Marepuasia
METEeOPUTOB M KOMET B HUX OOHADY:KEH DPAN <«IPEeJIIeCTBeHHHUKOB JKHUBOrO»:
HEKOTOPEIE OPraHWYeCKHe BelleCTBa, HANDHMED CHHHJILHAA KHCJI0TAa, METAH.
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CroexTpanbpHBIN aHAIH3 MEK3BE3HOI0 IPOCTPAHCTBA MOKA3a/l HAJIMYHe TAKHX
OpPTaHHYECKHX BEIecTB, Kak dopManbaerns, MeTaH, OKCH/ yIJIepoaa.

I'mnoTesa maHCHEepMUH YXOZHT OT PelIeHHs BOOPOCA O IIPOHCXOMKAEHUH
JKHM3HM Ha 3eMJe: ec/IM 'KM3Hb BOSHUKJA He Ha 3eMile, TO KAK OHA BO3HHKJIA
BHe ee?

Wpes abuozene3a BOCXOLHUT K IUBHIA3AIAAM, CYIIeCTBOBABIIMM 3a0JIT0 J0
Halel apel B fonuse pex Turpa u Esdpara, moaBeprapmuxcsa 4acTHIM Pa3pyIIn-
TeIbHBEIM HaBOAHeHHAM. IMeHEHO moaToMy y JIIOZeil BO3HHKJIO IPEACTABIEHHE,
4TO JKHU3HB MOYKET IIPEPHIBATLCA M BO3HHKATH 3aHOBO.

Ha mporseHuM ThICSYETeTHIl JION BEePHIH B CAMONDOUIBOJLHOE 3APOH -
deHnue XHU3HU, CINTAA €ro OOBIYHBEIM CIHOCOO0M IOABJIEHHS KUBBIX CYIIECTB
U3 HeXXuBoW Marepuu. Tak, sHAMeHUTHIH IDedYecKHil yYeHBIH ApHUCTOTElNh
(384—322 no0 H. 3.) mucal, YTO IATYIOKH U HACEKOMBIE 3aBOJATCH B CHIPOH IIOY-
Be. HamuOro nosguee, ys:xe 8 XVII B., rofasIcKHil ecTEeCTBOUCILITATEL BaH
lenremorT (1579—1644) onucasn sKCIepUMEHT, I'/le OH AK06LI 3a TPH HeJeIHd U3
rpsagHOro 6enpsa cosman Melmei. Takike Opejnoaaraim, 4To PeIOE! TOABHIHACH
M3 HJa, YePBU — U3 NO0YBhI, MYXH — K3 I'HHJIOTO M#ACA.

B 1668 r. urampasckuil yuensniii @. Pegu (1626—1698) nposes ONEBITHI,
KOTOpPEIE HAHEC/IH B3MNIALAM CAMOIIPOU3BOJIBHOTO 3aDOXK/IEHHAA OIIYTUMBIN yaap.
Om pokasan, 4To MaJeHbKHe Oejible YepBAYKHU, MOABJIAIOIIMECH HA THHIOMEM
MsfcCe, — JIHYUHKH, KOTOPhle Pa3BHJINCh U3 AUIl, OTJOMKEHHBIX MYyXaMH,

B 1860 r. npo6eMoi#l IPOMCXOKACHNSA KUSHH 3aHAICA HW3BECTHLIH (hpaH-
nysckuiit mukpoduosor Jiyu Ilacrep (1822—1895), koTOpBI IPOCTHEIM OIBITOM
ZOKasaj, YTo CaMo3apoxeHHe OPraHU3MOB HEBOSMO:KHO. B Kosly ¢ npunasH-
HOU K He#l nMHHHON S-00pasHOM TPyOKOH OH HAIWI MACHOH OYJIBOH M IDOKH-
OATHJ ero. ByJIpoH He mOpPTHIICA [0 Tex HOp, HOKAa OH He NONajaj HA CTeHKH
S-o6pasHoit TpyOKH, IZe ocefaan cuops! 6axkTepuit (puc. 79). OxEAKO Ha BoIpoC,
OTKY/a B3sJKUCh Ha 3eMJie IePBEIe XKUBEIE OPraHU3MBI, ONLITH [lacTepa oTBera
He TaJiu.

Tunmoresa GmoxumudYecKoil asoawunu. B paMrax mmen abuoreHesa OGbLIa
chopMyIHpPOBaHA THIIOTe3a OHOXMMUYECKOH sBoIIOnuY. Ee BlepBhie IpeIoKuI
orTedecTBeHHBIH OHoxuMuk A. V. Onapun (1894—1980).

B nmasexoM mpomuiom cocrosHHe Haled IIAHETHI GLLIO MAJIO MOXOMHM HAa
ueraemaee. [Ipennonaraercs, 4To TeMoepaTypa MoBePXHOCTY 3eMJIH JOCTHTAIA
4000—8000°C. ITo mepe oxna)aeHUs SeMJIH YIIePOS U TYTOILIABKHAE MeTAJLIEL
KOH/JIEHCHDPOBAIHCE, 00pasysa 3eMHYI0O Kopy. ATMocdepa B Te BpeMeHa GBLIA [0
CBOEMY COCTaBY TaKJKe COBepIIeHHO HWHOH, HexkelHw ceiluac. Jlerkme raser —
BOJOPOA, TeJIHH, a30T, KACJIOPOJ U AProH — YXOAWJIH M3 ATMOC(HEepHI, IOCKOIb-
Ky IPaBHTALMOHHOE [0JIe IJIaHeThl 3eMJIsI, TOrJa elle HeJOCTATOYHO IIJI0THOMH,
He MOIJIO HX yJepuBaTh. B cocTrap armocdepsl BXOAHJH BOJA, aMMHAK,
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— YIJIeKHCIbIH ra3d U MeTaH. (o Tex
mop, IIOKa TeMmueparypa He ymasa
no 100°C, Bosa HaxoqUIachk B Hapo-
00pPa3HOM COCTOSHHH.

B 1924 r. A. 1. Onapun B cBoel
onybamkoBaHHOM pabore «IIpome-
1 . XOKIeHHe XHU3HM» BIEepBbIe cdop-
' MYJHMPOBAJ €CTeCTBEHHO-HAYUHYIO
KOHIIEIIIHWIO TPOMCXOMKISHHUA YKHA3HH,
COTJIACHO KOTOPOH BO3HHKHOBEHHE
JKH3HH — pe3yJbTaT IJIHUTeJIbHOHN
SBOJIIONIMH Ha 3eMJle, CHAYANa XHUMHU-
YecKoi#, a 3aTeM OMOJIOTMYEeCKOH.

Ha mepBomM aTame XHMHUYECKOI
SBOJIONMHUH ITPOM30IIeN a0uozZeHHbLiL
CUHIMe3 OPZAHUYECKUX BEULeCE U3
Heopzanudeckux. A. 1. Onapun no-
JIaraji, 9TO OpraHudYecKHe BeIlecTBa,
BO3MOJKHO YTJIEBOJZOPOABI, MOTJIH
co3gaBaThca B OKeaHe u3 Ooaee
IPOCTHIX COeNHHEHHH. DHEepPTHA
IJA 9THX PeaKIHi CHHTe3a J0CTaB-
JIAJach MHTEHCUBHOM COJHEYHOH
paguamuei (B OCHOBHOM, YIbBTpadmo-
JeTOBOH), KOoTOpas AOCTHrajga mo-
BEPXHOCTH 3eMJIH [0 TeX IOpP, IOKa
He obpasoBaJjicsi O30HOBBIN CJIOH,
cocOoOHBIN 3alepPKUBATE DOIBNTYIO
YACTH COJTHEUHOM pajgHhalivuu.

Puc. 79. TIpu6opsl, HCHoib3yeMble YIeHbIMA Paszroobpasue HaXOJAMBIIMXCS B
1A AOKAasaTelbCTBa Mjaen abuoreHesa OKeaHe IPOCTHIX XUMHWYEeCKHX COelH-
HeHHl, OrpOMHAaA ILIOIIAAb BOJHOM

[MOBEPXHOCTH 3eMJIH, JOCTYIIHOCTh AHEPIHH X IPOAOJIKUTEIbHOe BpeMd, Heob-
XOAUMOE JIJIf MPOTEeKAHHUA JaKe CAMBIX MAJIOBEDOATHBIX PEAKITHMH, ITO3BOJIAIOT
CYHUTATh, YTO B OKeaHe IIOCTENeHHO HAKONHJIHCH OPraHWYecKHe BellecTBa M
obpasoBaJjicid TOT «IIePBHYHBIA OYJIBOH», B KOTOPOM MOTIJIa BOSHHKHYTh }XH3Hb.

BoaMosxHOCTE a0HOT€HHOTO CHHTe3a ObLiia MOATBEP:KIeHa B ONBITAX aMepH-
kanckoro yuesoro C. Muanepa B 1955 r. O coszpan npubop, HCOOIL3YsA KOTO-
PBIE MOXXHO OBLIO B MEHHATIOPE BOCIPOH3BECTH YCJIOBHA, CYIIeCTBOBABINNE HA
nepBoOBITHOI 3emie (cM. puc. 79).
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«ArMocdepoii» B 3TOH MOAENH CIYKHJIA CMECchk ra3o00pasHOr0 BOJODOIA, YITIEKHC-
JIOTO rasa, mapoB BOABI, aAMMHaKa U MeTaHa. B kaMepy ¢ «aTMocdepoii» ObLIH BMOHTH-
POBAHEI 3JIEKTPOJARI AJIA NOJYYeHHA JJIEKTPHYECKHX PASPAN0B, MMHTHDPOBABIINUX I'PO-
30BBIe Pa3pAABEl — BO3MOMKHBIH JONOJHUTEIbLHBIH HCTOYHUK SHEPTHH I XMMHAYECKHX
peaxknuii Ha nepsoObiTHON 3emiue. IlorpeGoBanack Bcero Hegens, 9ToOBl B «OKeaHe»
00HaPYKHUIOCE MHOTO OPraHMYeCcKHX COeJIHHEHHI, B TOM YHCJE HeKOTODbIe a30THCThIE
OCHOBAHHHA, HaIpUMep afleHWH, U OpocThle caxapa (pmubosa), Bcero 25 HU3KOMOJIE-
KYIAPHBEIX OPraHWYecKHUX coeJuHeHWH. HeMHOro mosjiHee elne OAHH aMepPHKaHCKHIA
yaeHnsrii — C. PoKC — B CXO[HOM IKCIEPHMEHTE He TOJbKO CHHTe3MPOBAJ IOYTH BCE
AMHHOKMCJIOTEI, HO ¥ IOJYYHI HAa OCHOBE IIOJMMEPH3alnH OelKOBbIE€ BeIecTBa.

ITo muenuro A. 1. Onaprna, Ha BTOPOM 3Talle XMMHUYECKOH 3BOJIIOIUE 00paso-
BAJINCh Koayepsambul (OT JIAT. COACEIVUS — CI'YCTOK, Kyda). Omapus mojarad,
4YTO peliaiinas poJb B NPeBDAIleHWH HEXHBOTO B JKHBOE IPUHAJJIEMKATIA
OenxaM. OH IPEANIONOKMII, YTO B CAMUX KOAIepBATAX BXOAAINHE B UX COCTAB
BEIleCTBA BCTYIANH B JaJlbHeHIIe XUMHYEeCKHEe PeaKIHH, IPH 3TOM IIPOUCXO0-
OHUJIO TIOTJIOIEeHHEe KoallepBaTaMH MOHOB METAJJIOB M o0paszoBanune (h)epMeHTOB.
Ha rparmne MeXay KoalepBaTaMH M BHeIIHeil cpefoil BEICTPaMBAJHCH MO-
JIeKYJIBl JUNH0B, 9TO MOIJIO OPHBECTH K (POPMHDPOBAHNIO MPHMHTHBHON
KJeTouHOM MeMOpaHEI, ofecneumBaiomeil KoamepBaTaM ONpeleJeHHYI0 CTa-
OUIBHOCTD.

Xorsa runoresa OnapuHa 3aBoeBasia MIMPOKOe MPH3HAHHE, OHA He PelIma
npobeMy NOHMMAHHA IEePeXofa OT CJIOMKHBIX OPraHMUYECKHX BeIlecTB K IIpo-
CTEHIIUM JKMBBIM OPraHM3MaM.

B 1970-e rosis1 BOZHHKJIA NPOMEHOUIHO-MUKPOCHEPHAA MODeib NPOUCXONCOEHILA NPO-
moraemicu. Ee npepnoxxumu C. @oxc u K. [ose. Cornacuo 3Toit MOend moTMMepH3anmusa
IPOCTHIX AMHUHOKHC/IOT, 00pa3oBaHHBIX MyTeM a0HOTeHHOrO CHHTE3a, IPOUCXONIIA TIPH
Temunepatype 200 °C B 6e3BofHOI cpelie ByJIKAHUYECKHX M3BEPIKEHHH M 3aBepIIMJIACH
MOABJIEHUEM NPOTEHOHAOB (DeJKOBOMOLOOHEIX BEmIeCTE) B BHAe MHEpochep. Cron
BeiBOAEI C. DoKe chenan mocie TOro, KAk MOJYYHJ IPOTeHOUIB IIYTeM HATDeBAHWA
cyxoil cmecu amMuHOKHCHI0T. Hekoroprie mpoTeHonan!l cnocobHBl nogo6HO hepMeHTaM
KaTaJH3HPOBATE OIpefelIeHHbEIE XHMUYECKHe PeaKIuu.

MHOeCTBO T'UIOTe3 IIPOMCXOMKAEHMS KU3HU Ha 3eMie IMOCTOAHHO Iepe-
CMAaTpUBAK0TCA, pasBuBaTcA. OMHAKO HX BCe elle Helb3d CYUTATEH IOJTHOCTEIO
OCTOBEPHBIMH, 4 BOIPOC BOSHUKHOBEHHS JKH3HH /0 KOHIA PEIIeHHBIM.

¥ cioBus, HeOOXOQUMBIE 1A BO3HHKHOBEHHA JKM3HH. MHOTHE COBPEMEeHHBIe
y4eHble CYMUTAKT, YTO KHU3HbL MOIJIA BOSHUKHYTH U3 HEXKHBOH MaTEPHUH TOJEKO
B YCJIOBUAX, PE3K0O OTIMYABIIMXCA OT HBEIHENTHUX, M HA IPOTAMKEHUH IIepHOoIA,
JJIHUBIIETOCH COTHH MHJLIHOHOB JNeT. PAj yYeHBIX CUMTAIOT BOSHUKHOBEHHE JKH3-
HU 00A3aTe/IbHEIM 9TAIOM 9BOJIONMH MATEPUH M JOIYCKAIOT, YTO 5TO COOBITHE
OPOMCXOAMJIO HEOJHOKPDATHO U B PasHBIX yacTAX BcelleHHOIH.
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Kax npeamonaraioT MHOrHe COBpeMeHHEIE HCCIEI0BATEH, /I BOSHHKHOBE-
HHA KH3HH He0OXOJMMbI YeThIpe OCHOBHBIX YCIOBHA. JTO — HAJIHWYHE Olpeje-
JICHHBIX XMMHYECKHX BeIlleCTB, HCTOUHUKA SHEPru#, OTCYTCTBHE ra3000pasHoro
KHCI0poAa U 6e3rpaHNYHO JOJroe BpeMs.

W3 HeoOXOJMMEIX XMMHYECKHX BellecTB Ha 3emie B M300MJIMH Bcerza
UMeJlach U MMeEeTCA BOJa, JPYTHe HEeOPraHWYECKHE COEJHHEHHS IIPHCYTCTBY-
I0T B F'OPHEBIX II0POJiaX, ra3000pasHBIX NPOAYVKTAX HM3BED)KEHHH BYJIKAHOB U B
armocdoepe.

WcTouHMKOM DHEPruH A XMMAYECKHX Peakmuil asinsercs sHeprus Cosaia.

JKH3HE MOr/Ia BOSHMKHYTH TOJBKO B TO BpeMsd, KOra B 3eMHOR aTMochepe
He OBLIO MJIM IOYTH He GBLIO razoobpasHoro Kuciaopoja. IlocnenHuit B3amMo-
JeHICTBYeT C OPraHMYeCKNMH BeIMeCTBAMH M paspymiaeT ux. Ecim Ol opragum-
YecKHe MOJIEKYJIBEI Ha NepPBOOBITHOH 3eMiie CONPHMKACAIHUCH ¢ Ta3000pasHbIM
KHCJI0POZOM, TO OHH CYIIeCTBOBAIH ObI OYEHE HEJOJITO U He YCIeBalu 06pa3osaTh
Oomee CJIOXHBIe CTPYKTYPHI. B 5TOM OfjHA W3 OIPHYHH TOr0, YTO B HACTOAIIEe
BpeMsd 3apOKJeHHe KHU3HH M3 OPTaHMYEeCKOro BelllecTBa HEeBO3MOXKHO. [[pyrasa
IPUYMHA COCTOUT B TOM, UTO B HaIlle BpeMs CBOOOJHbBIE OPTaHUUYECKHEe BeIllecTBa
[IorJjIomalTess 6aKTepHAMH W rpudOaMH elme A0 TOT0, KAK WX ycIeBaeT paspy-
LIIATH KHACJIOPOX.

B To Bpemsa, Korza Ha 3eMmJe 3aposKIasach JKH3Hb, 3eMHad aTMocdepa
COCTOANIA, BEPOATHO, M3 BOAAHEIX APOB, VIVIEKHCJIOrO rasa, azora, aMMHAKa,
MeTaHa, CePOBOAOPOJAa ¢ HeGONBIMTHMH IIPHMECAMH JPYTHX ra30oB IPH IOUYTH
IIOJIHOM OTCYTCTBHH ra3oo0pasHoro kuciaopoza. [IpakTuyeckn BeCh KHCJIOPOX,
cofep:raniuiica B HACTOAIee BpeMs B atMocdepe, — 3TO IPOAYKT (POTOCHHTE34,
OCYIIeCTBJIAEMOTO 3eJIeHEIMH PACTEHHAMH W ITHaHOOAKTEeDUAMMH.

HWsBecTHO, 4TO BO3pPACT 3eMJH OIEHHBaeTcss OPHUOJIH3HTENBLHO B 4,5—
5,0 Mapx ner, a mepBhle OCTATKH IPOKAPHOTHYECKHUX KJIETOK 00HADYKEHEI B IOp-
HEIX IIOpojax, copMmupoBaBmuxcda Ha 1,1 mapg ser nosguaee. Takum o6pasom,
CKOJIb HU MAaJIOBEDOSATHEIM IIPEJCTABIAETCA IOABI€HNE YKUBEIX CHCTEM, BpeMEeHH!
1A 9TOro GBLJIO HACTOJBKO MHOIO, 9TO OHO, IIO-BHAUMOMY, OBLIIO HeM30eKHEIM.
[Ipn HaNMMYUM JOCTATOYHOIO BPEMEHHM JaKe caMble MaJIOBEPOATHBIE IPOIECCHI
JOJIKHEI DAHO MJIM MO3JHO IPOHM30MTH.

CremoBaTenbHO, Ha EePBOOLITHON 3eMiie IPUCYTCTBOBAIH BCe HEOOXOHMEIe
[IJ1S BOSHUKHOBEHHSA KHSHHU YCJIOBHS.

Bo3HMKHOBEeHHE NEepPBBIX JKHBBIX OpPraEM3MoB. IIpoiiecc BOSHHKHOBEHHS
MEPBBIX NMPOCTEHITHX OPraHM3MOB OCTAaeTCA O CHX NOop He coBceM sAcHEIM. Kar
OCYILECTBJISANCA IIepexof; OT GHOIIOJIMMEPOB K II€DBHEIM JKHMBBIM cylecTBaM? ITO
HauboJIee TPY/AHBIM BOIIPOC, CBASAHHLIN ¢ IIPOOIEMO# TPONCXOMXJeHNA KHU3HN. Hak
ObL10 CKas3aHo, A. M, Onapue npeaioKui KoanepBaTHyIo rumnoresy, a C. ®oxc —
MPOTEeHOUAHO-C(HEPHUECKYIO MOJe]Ib MePBBIX KHUBBIX CYINECTB (IIPOOHOHTORB).
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Kak momaraioT coBpeMeHHEIE yueHEIe, HAYAJNO JKHU3HM Ha 3eMJle CBA3aHO
¢ o0pasoBaHHEM HYKJEHMHOBBIX KHCJOT, CIOCOOHBIX KOHTPOJIHPOBATE BOCIIPOM3-
BozxcTBO OenxoB. Ha rparune mexay crycrkaMu GeIKOBBIX BeIIeCTB (KOoalep-
BATOB) MOTJIH BBICTPAMBATHLCA MOJIEKYJIEI CJIOKHBIX YIJIEBOJOPOAOB M JHUINI0B,
YTO OPHBOAKMIO K (POPMUPOBAHHIO IPHUMHTHBHON KJIeTOYHOH MeMOpaHEI, obec-
IeYMBAIOINeH KoanepBaTaM HeKkyio crabuiabHocTh. C oOpasoBaEmeM MeMOpaHBI
BO3HHKAaET KJlemKa — OCHOBHAA eJUHHUIA KU3HU.

ITocne mpoucxo:xkmeHEna OenKOBONOAOOHEIX Tes (KoarepBaToB) ocoboe 3HA-
YeHHe B 9BOJIOIMHA IPOOHMOHTOB MMeno (DOPMHDOBAHUE KAMAALUMUYECKUX CU-
cmem. IlepBrle KaTaamu3aTOPHI IPEACTABAANN cO0D0M IPOCTHIE HEOPTaHHYEeCKHE
COeIWHEHUA, TAKHE, KAK COJIH 3Kejie3a, MeJH, COJIM TAMKEeIbIX MeTAJIOB, HO UX
JgeiicTBre OBLIO OYEHB CiadbIM.

ITocrenerHo chopmupoBanuck Ouonozuyeckue xkamaauizamopst. Ha omnpe-
JeJIeHHOM dTale IIPOCTHIe KaTaJlW3aTopbl 3aMeHHJIHCH depmenTamu. [locie
BO3HHMKHOBEHHSA (JePMEHTOB CKOPOCTh XMMHWYECKHX PeaKIui, HAYIIMX B IpoOu-
OHTaX, BO3POCJA B THICAYH DPA3 [0 CPABHEHHIO C PEAKIIHUAMH, IPOHCXOAAIIAMHA
B HEXKHMBOM MMPHPOJE.

IIpeanonaraerca, YTo HOJJINHHOE HAYAI0 OUOL02ULECKOL 280J0ULL, TIOCTe-
JOBABIIEH 3a XMMHUECKOH DBOJIONMEH, XapaKTePH30BAJIOCH BOSHHKHOBEHUEM
NPOOHOHTOB ¢ KOOOB8bIMU OMHOULCHUAMU MeHcdY HYKJICUHOBbLMU KUCIOMAMU
u fenramu. B OCHOBe TAKHX OTHOIIEHHUH JIEHKAT CBOMCTBA IeHETHUYECKOT0 KOJa
(cm. § 15).

BzammopeiicTBre GelIKOB M HYKJIEMHOBHIX KHCJIOT MOIJIO 00YCIOBHUTE BO3-
HUKHOBEHHE TAKHX CBOHCTB, KaK CaAM080Cnpouigederue, cCOXpaHeHue Hacned-
CMeEeHHOol uHpopMayuL u nepedava ee nocredylouium norxorernusm. Bepoaraee
BCeTro, Ha PAHHUX dTanax 0HOJOrMYecKOM SBOJWIUHA MOJEKYISPHbIE CHCTEMBI
6eTKOB M MOJEKYJbl HYKJIEHHOBBIX KHCJIOT CYIIECTBOBAIH HE3ABHUCHMO JDPYT
or gpyra. OrpoMHEI mar BIepej MOT IPOMU30HMTH, KOTAa CIIOCOOHOCTE K CaMO-
BOCIIPOM3BEeHUI0 HYKJIEHHOBEIX KHCIOT JOIOTHMUIACE KATAJHTHYECKON aK-
THBHOCTEIO DEJIKOB.

TpyzaHO IpPEAION0XUThH, KAKMMH MOTJIH OBITh IEPBHIE KHUBBIE OPTaHH3MEL.
Opsakxo ouyeBHMJHO, YTO BCe OHM PAa3BHBAJKCH B AHASPOOHON cpeje, MCIIOIL3YHA
I CBOETr0 pOCTa TOTOBhIe OPraHWYeCKHe COeJUHEeHHsS, CHHTEe3HDOBAHHELIE B
X0Jle XMMHYECKOH 5BOJIONMH, T. €. OHH I[PEJCTaBIsAnu coboi rerepoTpodos.
910 ObIE KieTEW Ge3 Axpa, Ho umeromue HuTA [THK, M HAIOMHHAIH HBIHE
CYIIEecTBYIOIMUX OGaKTepmii.

IlocTeneHHO BOZHHKJIN NPOIECCHI 00MEHA BEIECTB, OCHOBAHHLIE HA HUCIIOJb-
S0BAHWHM DHEPrMH peaKnui OposxeHHMsa JJiA CHHTE3a OPraHMYECKHX BeIecTB.
ITos:xe nmosiBunHCH aBTOTPOGEI, crocofHbIE K XeMOCHHTE3Y (3Kenesobarkrepui,
cepobaxkTepun).



246
PASLEN lll. NTPOUCXOXXAEHUE U 3BOJTIOLIUS XXU3HU

CrenyomuM Ba)kKHEHIINM 9TAlOM 9BOJIONHMH XKH3HH Ha Semuie ObLIO BO3-
HHUKHOBEHHE mpolecca (DOTOCHHTe3a, KOTOPBLIA MOTJIH OCYIECTBIATh NUaH00aK-
Tepun. Baarogapsa GorocuHTE3y CTAN HBMEHATHCA ra30BLIHA COCTAB ATMOCHEpHI.
B Heil nocTenenHo HaKONHJICA ra3oo0pasHbiil KUCI0POA (myTeMm Audbdysuu U3
BOJHOH Cpefbl), 3aTeM 00pa30BajICs O30HOBHIA SKpaH 3eMJIH, 3al[HTHBIIHIH
IJIAHEeTY OT MKEeCTKUX KOCMMUYeCKHUX Jydeii. Berencreue neiicTBus razoobpasHoro
KHCJIOPOJA CTAJIO BO3MOKHBIM KHCJIODOJHOE OKHCIEHHe OPraHHYeCKHUX BeIecTs,
sHepreTuyecku Gosiee BEITOXHOE, 4eM Oeckucaopoanoe. Taxum o6pasom, KU3HE
Iepelia K aapodHOMY CYIIeCTBOBAHMIO M MKHBbIE€ OPTaHU3MEI CMOTJIH 3aCEJINTh
CyIIy.

Hecmorpsa Ha Bce ckasaHHOe, HpobieMa NPOMCXOMKIEHUA KU3HU OCTAETCH
0 KOHIla He pemeHHOMH. IIpy BceX BHYIIMTENLHBIX yelexax OMOXMMHH H MO-
JIeKYJIAPHON OMOJIOTHH OTBETHI HA BONPOCHI MMEIOT NOKA B OCHOBHOM YMO3DH-
TeJIBHBIH XapakTep.

Bonpocsl n 3apaHna

1. Kakwe ycnosus cywiecTeoBanu Ha nepeobbitHoi 3emne?

2. Kakue atanel xumu4eckoit asonoumm otmeyan A. M. Onapun?

3. B u4em, no mHeHnmio OnapuHa, coctosn npouecc o6pasoBaHus KoauepsaTtos? Kakumu
cBoWcTBaMuU Mornu obnagarte koauepsaTbl?

4. Kak Bbl cHMTaeTe, BO3MOXHO NI CAMONPOW3BOJIbHOE 3apPOXAEHWE XU3HW Ha 3emne
B COBPeMeHHYI0 anoxy? OTBeT nosicHUTe.

5. MMoyemy otcyTcTBME razoobpasHoro kucnopoaa — obs3aTensHoe YCNoBue ANA BO3HUK-
HOBEHUA XWU3HW Ha 3emne?

6. [lo4emy nepsbie XUBble OPraHM3mMbl MoK BbiTb TONLKO reTepoTpodammn?

7. Kakoe 3Ha4eHve B 3BONIOLMMW XWU3HW HA HALUEl NnaHeTe UMEeno BO3HUKHOBEHME ¢oTo-
CuHTE3a?

§ 54. UcTtopusa pa3BuTUs 3BOJIIOLMOHHbIX UAen

S) Kakve B3rnapgbl Ha pa3BUTUE XWBOW NMPUPOAbLI CYLLECTBOBANW [0 CO3haHMA
> y4eHus Y. [apeuHa?

B macrosmee Bpema Ha 3eMiie 06HAPYIKeHO Gosiee 2 MIH BHAOB PACTEHHIL,
JKHBOTHBEIX W rpuboB, M3BECTHO OTPDOMHOE pa3HooOpasue Oaxtepuii. Ha mameit
nnaHeTe O0MTAIOT KAaK BHICOKOOPTrAaHW30BAHHBLIE OPraHHU3MEI, TAK W OPHMHATHE-
Hble, BOBHHKIIHNE MHOI0O JeCATKOB MHJLJIHOHOB JieT Hazan. [I[pEMHTHBHEIE Op-
TaHHW3MEl X0DOILIO IIPUCIOCOOMIMCH K YCIOBHAM OKDYXKAIOIIEH CPelbl, IIO3TOMY
OHH CTAOHJIBHEI B CBOEH OpraHM3aliun.
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Buonozuyeckasn 3601104Us TIpeAcTaBiaseT coboil HeoOpaTuMoe HCTOPUIECKoe
pas3BHUTHE KUBOM IPUPO/LI, KOTOPOE COIIPOBOMKAAETCA afalTAlMAMHE (IIPHCHOCco0-
JIEHHUSIMH) BCET'0 »KUBOTO K Pa3HO0OPA3HEIM U IIOCTOSHHO MEHAMOIUMCHA YCIOBH-
sIM CyIIlecCTBOBaHHSA, 00pa30BaHMEM W BEIMHDAHWEM BHJI0B, IPe0bpasoBaHUAMHE
OuoreoneH030B U 6HuocdepEl B IeaoM.

IIpencraBienus 0 COTBOPEHHM KMBEIX opraHuaMoB. OnHMM H3 IepPBBIX
APEBHUX YUYEHBIX W (PUI0coPOB, MMEIOIIUX DBOJIOIMOHHBIE B3TIALBI, OBLI
Apucrorens (384—322 o H. 3.), IOCKOJBKY NIPH3HABAJ HOCTeIIeHHOE Pa3BUTHE
npupojsl. B HAYANBHOMW CTAAWK PasBUTHS IPHPOALI, [I0 €ro MHeHHUI0, Oblia He-
opragmvecKas MaTepus, KOTOopas 3aTeM Ilepelllla B MaTePHI0 OPraHHYeCcKYIo,
JKMBY1I0. PasBUTHe IPUPOJHBIX CYIIECTB, II0 €r0 IpPeACTABIeHUAM, CBOJUTCH K
HX BOCXOKJIEHWIO M0 «CTYIIeHbKAM JIECTHHI[BI» M OCYIeCTBJISETCH BCJIIeJICTBHE
MPHCYIIEr0 MaTePHH CTPEeMJICHHS K COBEPIIEeHCTBOBAHHUIO.

B smoxy CpenHeBeKOBbA BCE TPAKTATHLI MMEJH TEOJOTUYECKHI XapaxTep
(o6pamenue k Bory, o0bAcHeHNe BCeX ABICHUH JKHU3HH 00KeCTBEHHOI BoJeil).
B Espomne ¢ VI mo XVI B. Obl1 ONHEINA 3aCTOH B DA3BHTHH HayK O IPHpOJeE.
B counmenunsax CpeqHeBeKOBbA PACTEHHS HJIM JKHMBOTHbIE 4aCTO MHTEPECOBAH
ABTOPOB He caM® Mo cede, a KaK CHMBOJIBI, 0003HAUAIOIIHE M BBIPAMKAIOIHE
ugeo TBopua.

Ha noporsaykeHHH ThICAYENeTH JTIoan 06N yOerk/leHbl B IOCTOSHCTBe, HEH3-
MEHHOCTH M M3HAYAJBHOH 11e/ieco00pasHOCTH KHBOHW nmpuponbl. MsHavanpHas
1e/1eco00pasHOCTh COOTBETCTBOBAJIA IIPEACTABIEHUAM O TOM, UTO KayK/bIH BHJ
OpraEu3MoOB co3faH Borom c menbio o0MTaHHA B ONpeJeleHHBIX YCIOBHAX,
Il BHINIOJIHEHUA ONpeAelieHHBbIX (QyHKOUil. Takoe Bo33peHHe, HA3bIBaeMoOe
KPeauyuoHU3MOM, OTPAKAET UL O eJUHOM aKTe TBODEHM.

IlnurenbHOoe BpeMA B HayKe HakamambBajcsa daxTaueckmit matepuan. B XVIII s.
B CBA3H ¢ 00MIMeM HaydHBIX (GaKTOB 0 MHOroo6pasuy pacTeHWH H KHBOTHBIX BOBHHK-
Jla HeoOXOAMMOCTE NPHUBECTH ONMCAHHEIE BUALI B cucremy. Orpomuyio pabory B aTOM
HanpaBJIeHHH Ipojesaas meefAckui yuensi K. JIugmeit (1707—1778).

K. Jluanei# 3a/I05KMJ OCHOBBI HAYKH CHCTEMATHKH, BBeJl B eCTeCTBeHHEIE HAYKH
NOHATHE «CHCTEMAa» — 3TO MEPAPXMs BHKIOYAIIIUX APYT APyra HoApasmeaeHu#, co-
34aJ IepBhle CHCTEMBI DACTEHHH M JKHBOTHHIX. PacTeHHMA OH HoJeNHJ HA KJIACCHL B
3aBHCHMOCTH OT CTPO€HHA IBETKAa, B JACTHOCTH OT KOJIHYECTBA ThIYHHOK. H’CHBOTHHX
OH pasfie/InJl Ha TPH CTYIEeHH W IIEeCTh KJIACCOB, MCXOASA M3 0CcOOEHHOCTEH CTPOEHHA
KPOBEHOCHOM cHcTeMbl. JIMHHeH cuMTa. YTO HA3BaHHE BHA HOJKHO COCTOATH U3 ABYX
yacTeil — HasBaHWA poJia U BAxa. Takasa OuHapHaA (ABOMHAA) HOMEHKJIATYPA MCIOIb3Y-
eTcs W II0 HAacToAIlee BpeMsA. Byayuu y0e:XIeHHBIM KDEalliOHHCTOM, T. €. CTOPOHHHKOM
Heu3MeHAeMoCTH BHAOB, K. JImHHe# ocTaBajicd CTOPOHHHKOM B3TJIANOB O MOCTOAHCTBE
HMCXONHBIX BHAOB, COTBOPeHHBIX Borom. OH cosfian uckyccmeeHHY0 cucmemy, Tak Kak
OHA HE OTpa’skajia dBOJIOIHMIO YKHBOI0 MHpa, n00 He ObLIa IOCTPOEHA HA OCHOBE HX IIPO-
MCXOMEHUA U POJCTBEHHBIX CBiA3eil.
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IIpeanmochLIKN BO3HMKHOBEHHS 3BONIOIHOHHOTO yUYeHHA. IIpHHIMINAILHO
WHOe MUDOIOHUMaHKe, Hasupyromeecsa Ha Hjjee HCTOPUYECKOr0 Pa3sBUTHA KHBOM
OPHPOABL, IPULLIO B GHOJIOTHIO U3 KOCMOT'OHHMH M reosioruu. Biaronapsa Tpyzam
HeMenKkoro guiaocopa n ydesoro M. KarTa, 3aJ103KABIIEro OCHOBY TEOPHH HCTO-
pudecKkoro paseutua CoJIHEUHOMH CHCTeMBI, U aHraniickoro reojsora 4. Jlaitens,
paspaboTaBiiero KOHIENIHWIO Pa3BUTHA [IOBEPXHOCTH 3eMJH (IreoJorHyecKoi
9BOJIIOIMH), TPOMCXOJMIIO OCOBHAHNE HCTOPHUYECKOTO Pa3BUTHA IpHpoasl. Cras
(hopMHUPOBATECH HMCTOPHYECKUIl METOJ] MO3HAHWA NPHPOALI, OPHEHTHPYIOIIH
HCclleoBaTe e He TONBKO HA ONMCAHWE SBJICHHH, HO M Ha UX o0bACHEHHUE, Ha
VCTAHOBJE€HHE NMPHYUH M CJEICTBHI, 9TanoB pasBUTHUA. [IpMHOMO HMCTOpPH3MAa
JIeI' B OCHOBY 9BOJIIOIIMOHEHOTO yUYeHHA. ABTOPOM HIE€H HCTOPHYECKOTO PA3BUTHA
OPHPOALI OT HEOPTaHWYECKHX TeJ N0 denoBeka 0w A. M. Iepren.

K npeamochlikaM BOSHUKHOBEHHS 3BOJIONHMOHHOIO YYEHHA MOKHO OTHECTH
u ycnexu 6monormdeckoit Haykm B X VIII — maugane XIX B.:
® YCIOEeXH IaJEeOHTOJIOTUM, JOKa3aBIllel, YTO KHBOTHLIM M PACTHTENbLHEIA MHD

ApeBHeil 3eMin GBLI IPEACTABIEH BHIAMH, CYIIECTBEHHO OTINYAIOIMMHUCS OT

COBPEMEHHBIX BH/I0OB, HO O0HADPYXUBAIOIUMHA CXOACTBO B Ipelesiax THUIIA;
e pas3paboTKy KJIETOYHOH TeOpHH, INOKas3aBlleil OBIHOCThL BCeX OPraHM3MOB

Ha KJIETOYHOM YPOBHe M YTBep:KJaBINeil HAel0 eJWHCTBA MPOHCXOMICHUSA

PACTHTEJBHOTO M JKHBOTHOI'O MHDA;

e ycHexH SMODHOJIOrHH, AOKas3aBIleld, 9TO SMOPHOHEI PA3JIHUHEIX CHCTEMA-
THYECKHUX I'DYII XOPAOBBIX MUBOTHEIX MMEIOT CXOJHbIE CTALHHU Pa3BUTHI,
CIIeIOBATEJIbHO, YTBEDKAABIIeH eIUHCTBO IPOHUCXOMKISHUA BCEX XOPLOBBIX
SKHUBOTHBIX;

¢ Dpa3BUTHE CPABHHUTEIbHONH MOP(OJIOrHM M aHATOMHH, MOKA3ABIIHX YePThI
CXOficTBa B 00IIeM ILIaHe CTPOEHHs MO3BOHOYHEIX, IPHHAMJIEKAIUX K Pas-
HBIM CHCTEMAaTHYEeCKHM TI'DYIIIaM;

® OTKDBITHE 3aK0HA COXPDAaHEHHS W IPEBpAIIeHHUs SHEPIHH;

® pe3yJIBTATHI reorpaEUecKHX SKCIEIHUIINH, KOTODPhIe IIPOJAeMOHCTPHAPOBAIIH
OI'pDOMHOe pa3Ho00pas3ye BHAOB KHMBOTHLIX W PACTEHHH, 4 TaKKe VHHKAIb-
HOCTE (DIOPEI ¥ (payHBI HEKOTOPHIX PAHOHOB SeMJIH.

Haneble HAyYHBIe OTKDPBITHUS HE COrJIACOBBIBAJHCL C HMeeH HOCTOSHCTBA
BHJIOB H KJaJH CBOEro 00bACHEHWA C TOUKHU 3PEHHUSA 3BOJIOIAHA.

JpomonuonHoe yuenme K. B. Jlamapka. DBOJHIHOHHOE yUYeHHE — 3TO
Y4YeHHMe 0 ABMIKYINUX CHJIAX HCTOPHYECKOT0 PasBUTHA MUBOM npupoisl. Ilepsasa
SBOJIIONUOHHAA TeopUdA B 6monornu 6b1a paspaborana GpaHIY3CKAM YYeHBIM
Hanom Barucrom Jlamapxkom.

Jlamapk cumTan, YTO B OCHOBE HCTOPHYECKOTO PA3BUTHA YXHBOH MPHPOJLI
JIEJKHUT M3MEHYHUBOCTE opraHu3MoB. OH ommboYHO ImOJAaras, 4ro Jioboe mame-
HeHHE OpPraHH3Ma HacJeIyeTcs IIOTOMKAMM. ¥ CTAHOBUB M3MEHHEeMOCThL BHJOB,
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YUYEHBIH IONBITAJICA BEIABUTE Te (haKTOPHI, KOTOPhIE ONPEAeIAT X0/ 3BOIONHUHA
OpPraHMW3MOB, T. €. J8UNCYULUe CULbL 60NOULL.

CornacHo ero TeOpHuH, MepPBble OPraHU3MBl IPOMBO0IILIH IIYyTEeM CaMO3apOK-
JeHHs ¥M3 TeJl HeOpraHWYecKoi mpuponbl. B kHHUre «®maocodusa 300J0IHH»
(1809) on naetr 00OCHOBAHHE «JIECTHHIE CYIIECTB».

Ieuwxymumu cuiame (haxTopamu) ssoaonuy, 1o Meernio K. B. Jlamapxka,
ABJIATCA BHYTPEHHEE CTPEMJIEHHE OPraHM3MOB K IIPOTPECCHBHOMY Pa3BHUTHIO
OT IIPOCTOrO K CJA0MKHOMY, 3AJI0OKeHHOE B HUX M3HAYAIBLHO, H BIHAHHAE BHEIIHEH
cpe/ibl HA OPraHW3MEI. BHYTpeHHee CTpeMJIeHNEe OPTaHM3MOB K COBEPIIIeHCTBOBA-
HHUIO 00yCI0BJIMBAET YCIOMHEHNE WX OPraHW3alliH W HOZHHMAET HX HA HOBYIO
CTYIeHb pa3BuTHA. TaKkoe CcTYneHYaTOe MOBBINIEHAE OPTAHU3AINY ¥KUBBIX Opra-
au3MoB Jlamapk HasBan npuxyunom zpadayuu (ot aar. gradatio — mocrenesHoe
IOBBIIIEHUE). YIpaKHeHHe WM HeyIparikHeHHe OPraHOB BejeT K IPHCIOcod-
JIEHHIO0 OPraHMU3MOB K cpefie 00MTaHus, HO He IOBBIIIAET YPOBHA UX Pa3BUTHUHA
(oTKJIOHEeHME OT I'PaJaLHH).

K. B. Jlamapk cumTal, 9TO peakmuu J000ro OpraHrzMa Ha H3MeHeHHe yc-
JIOBWi BHEIIHEH cpebl H3HAYANBLHO meiecooOpasnel. Hampumep, y sKHBOTHRIX
BCJe[ 3a M3MEHEeHHeM YCJIOBHI Cpeabl TOTYAC IlepecTpamBaeTcda MOBeleHHE,
¥ IIOCPEJCTBOM VIIPaKHEHHUA COOTBETCTBYIOIUE OPTraHbl H3MEHHAIOTCHA B HYKHOM
HaIpaBJIeHWH; 9TH USMEHEHHA IepefaloTcs 110 HACJIeACTBY.

Tak, mo Jlamapky, AJIHHHEIE IIes ¥ HOTH Xupada — pesyiapTaT TOro, 4TO
MHOTHE TTOKOJIEHHA €0 HEKOTIA KOPOTKOHOTHX M KOPOTKOIIENX IIPEJKOB IIUTAa-
JIUCH JIUCTHAMH JEPEBbEB, 338 KOTOPBIMH UM IPUXOJUJIOCH TAHYTHCA BCe BBIMOIE
u Buime. HeaHauuTenbHOE YAJMHEHHE €N W HOT, IPOUCXOJHBIIEe B KaXXKIOM
MOKOJIeHHH, NIePeJaBaIoCch CIEAVIOMEMY IMIOKOJeHNI0, ¥ TaK J0 TeX IOop, IOKa
9TH YACTH Tejla He JOCTHUIJHM HACTOAIel AJuHbI, JlaMapk OpuBogUT GoJbmIoe
KOJIHYECTBO MOA00HEIX IPUMEPOB: NIHHHAA ITed y Jebeld B Iycs, VIJINHEHHBIH
fA3BIK YV MypaBbe[la W OATJa, IepeMelleHne a3 Ha O0KOBYIO YacTh I'OJIOBEI ¥
3MeH H T. /. JIaMapK TaKKe HasblBaeT paAJi IPUMepOB YTDPAThI OPraHOB 10 IDH-
ypHe «HeymoTpeOieHusa». K HX UHCIy OH OTHOCHUT MCUYE3HOBeHHEe KOHEeYHOCTeH
y 3Meif, OpraHoB 3peHus — y Kpora, caensina. OcobenHo yoeIuTenbHEIM Ka-
JKeTcsA eMy NpPHMep ¢ HaCeKOMBIMH, YTPATHBIIMMH KPBLIbA, B cilIydae, KOrja
OHHM MMH He IOJL3YIOTCH.

HecmoTpsa Ha To uTo moEuMaHme JlaMapKoM ABHMKYIOWX CHJ 3BOJIONHHU
OBLIO OMUGOYHEEIM U BO MHOTOM HAEAJHCTHUYECKHM (ATO KacaeTcs BHYTPEHHETO
CTPeMJIEHHA OPraHM3MOB K IIpOrpeccy M HM3HAYaJILHOM Ieaecoo6pasHOCTH JIO-
00i1 peaknuy Ha M3MEHEHHUE YCIOBHI), €r0 TEOPHA CIIOCOOCTBOBAJA IOATOTOBKE
MOYBLI AJIA BOCIPHATHS SBOJIOIHOHHBIX B3IVIANOB.

Tlosnosxenusa 9BOMIOONOHHON Teopuu JlamMapka 6b1IM ciiabo apryMeHTHDORA-
HBI, I0YeMY ¥ Heé IOJYYHIHA ITHPOKOT0 PACIIPOCTPAHEHUA CPEIH COBPEMEHHUKOB.
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Tem He MeHee 3acnyru ero mepej HAyKOH BeJIWKH, HOCKOJBKY OH BIIEDBHIE
OPe/JIOKUJ NENOCTHYIO KOHIIENIIHIO 9BOJIIONHH OPraHHIecKoro mupa. menHo
B IPUBJIEYEHUH BHUMAHHA Y4YeHBIX K NIpobieMe ABHIKYIIUX CHJI 3BOJIOI AN
Hu 3aKjiodanack sacayra Jlamapka, KOTODYIO BEICOKO B CBOe BpeMs OIIeHHII
Y. IapBuH.

Bonpocskl U 3apgavua

1. [aiite onpepeneHue NOHATUA «BUONOrMyeckas 3B0MIOLMS».

2. Kakoe 3Ha4eHue ons pasBUTUS IBONIOLUMOHHBIX Maei umenn Tpyasl K. JIuHHes?

3. Y7o sBMNOCH NPeAnochLIKaMu CO3AaHUA 3BOJIOLMOHHON Teopun?

4. B uyem coctouT owmnboyHocTb Bamanos XK. B. Jlamapka Ha asonoumio?

5. B uyem, HeCMOTPA Ha HayuHble 3abnyxaeHus Jlamapka, 3ak/io4aeTcs ero 3acnyra nepes,
HayKOn?

§ 55. IBonounoHHoe yuyeHue Y. [lapeuHa

3 ‘) B 4yem 3aknouaerca rnaeHas 3acnyra Y. [lapsuHa Kak co3natens S80M0LUMOH-
3 HOro y4eHus?

CraBoBnenue yuyenus JlapeuHa. HayuHble B3TVIAABI HA 9BOJIONHAI JKABOM
IpUPOJL! y aHTJIHHCKOro ydeHoro Y. JlapBuHA CIIOKHAINCH IOCJE €r0 KpPYro-
CBETHOTO MmyTellecTBUs Ha Kopabne «Buria». Kak ormeuan cam Y. Jlapsus,
«nyTemecTBue Ha “Burie” ObLI0, KOHEYHO, cAMBIM BAXKHBIM COOBITHEM MoOei
JKH3HH, OIPEeJeJHBIIAM BCI0O MOIO IOCJIEAVIOMVIO NeATEILHOCT» .

Bo Bpemsa kpyroceermoro myremecTBus, giaupinerocsa ¢ 1831 mo 1836 r., apsun
OCHOBATENIbHO M3y4aeT reoJoTHio, Gayny u duaopy HxHoil AMepuky u JPYTIUX CTPaH.
W3 nyTtemecTHA Ha Kopabiae «Buru» [lapBuH npHBes He TOILKO GOJbIINE 300J0THYe-
ckwme, b0TaEMYeCKHe, NAJEOHTOJIOTHIECKHE H MUHEPATOTHIECKHEe KO/LIEKIIUH, He TOJILKO
3HAKOMCTBO C TeOpHeil IPOMCXOXIeHNS KOPAJJIOBBIX PH(OB M 0CTPOBOB, HO H TBEpAOe
yOex/eHHEe B TOM, YTO BHAH H3MeHSIOTCA. Bo BpeMs 0cTaHOBOK Kopabis «Buri» y
beperos IOxnoit Amepurn Y. JlapBHH BHIAEN CKeJeThl BEIMEDIINX BHIOB KHBOTHEIX,
CPaBHHBAJ MX C COBDEMEHHBLIMM BHIAMHU MU y0EKAAJCA B CYIIECTBOBAHHUH DBOJIOIHA
«BO BpeMeHH ». Mayuas sKHBOTHBIM U PACTHTENLHEIA MHD OCTPOBOB, OH O0HADPYKHJI, YTO
CYIIECTBYeT 3BOJIONHA «B IPOCTPAHCTBe». B YaCTHOCTH, K TAKOMY YTBEDMKIAEHHIO €ro
IPHBENIO 3aMeYeHHOe MM CXO0JCTBO (ayHbl B (UIOPEI OCTPOBOB M MATEPHKOB HA YPOBHE
POJZIOB M pa3jidyie Ha YPOBHE BHUIOB. JTOT (haKT NOATOJIKHYJ €ro K BEIBOAY O TOM, UTO
OCTPOBHBIE BH/ILI IPOHMIOIILIN OT MATEPHKOBEIX (OpM.

BepuyBmmucsk B AHrimio, oH Gomee 20 jer paGoTan Haj 0GOCHOBAHHMEM CBOHX 3BO-
JOmHOHHEEIX uieii. B 1859 r. Y. [lapsun ony6aukoBan Tpys «IIporcxoaenne BHIOB
IyTeM ecTeCTBeHHOro oTrfopa, WM cOXpaHeHHe DIaronpHATCTBYEMEBIX IIOPOJX B Gopnbe
3a JKH3HBL». JTa KHHAra IDOH3BEJIa PEBOJIIONUIO B HayYHOM Mupe. Ee aBTop Bnepssie jgai
HayJYHOe 000CHOBAHME MCTOPHYECKOMY DA3BHTHIO JKHBOH IIPHPOAEL.



251
MNpencraeneHus 0 BO3ZHUKHOBEHUM XNU3HU. JBOMIOLMA OPraHUYecKoro Mupa

OcuoBHbIe noaoxkenna yuennsa Y. Jlapsuna. B coeit padore «IIpoucxoxpe-
HUEe BUAOB...» Y. [[apBUH MCXOAHJI U3 TOr0, 9TO B IIPHPO/E CYIIECTBYET IPOTH-
BOpeuHe Me;xAy 0esrpaHudHO# CIOCOOHOCTBIO OPraHM3MOB K DA3MHOXKEHUIO U
OTPAaHMYEHHOCTHIO PeCYPCOB IPUPOSHO# cpeabl. [Ipy 61aronIpUATHBIX YCAOBHAX
(oTCYyTCTBMe BpAaroB M HEOTDAHHYEHHOCTH IHINEBBIX PECYPCOB) YMCIEHHOCTH
noboro BUma MorJa OBl JOCTHYL (haHTacTHYecKHX BenwuuH. IIpoTHBOpeuwe
MeK Iy Oe3rpaHUYHON CIOCOGHOCTHIO OPTAHM3MOB K Da3MHOKEHWIO M OrPaHH-
JEeHHOCTHIO PECYpPCOB NMPUPOAHON Cpenbl IPHBOLUT K NOCTOAHHOH Oopwble 3a
cyujecmeosarue.

B Gopube 3a cyIecTBoBaHKe rubHeT 3HAYUTEIbHOE YUCcI0 ocobeii. IIpeumyre-
CTBA IOJIYYAIOT Te 0CO0H, KOTOPEIE OKA3LIBAIOTCA HAWOOIee IPHUCIIOCOOTeHHBIMA K
KOHKPETHBIM YCJIOBHAM cpefbl. OHM HMeloT O0JIbIIle IIaHCOB BBIMKUTh U OCTABUTH
nocJie ce0d IOTOMCTBO, II€PEJAB €My CBOU IPHCIOCOOHTENbHBIE NIPH3HAKH.

IapsuH yTBEPXKJAJT, 4YTO g8caedcmeue 00pvlbl 34 CYULECmMeE08aHUE NPOUC-
xodum ecmecmeeHHblil omOop, KOTOPEIH ycTpaHAeT OT PasMHOYKEHUs MeHee
NPHACIOCOGIeHHEIX ¥ GIAarompHATCTBYeT PasMHOMKEHWI0 OPraHu3MoB, Oosee
npucIoco0IeHHEEIX K ONpefe/eHHbLIM yCJIOBHAM cpefbl. IlonesHble M3MEeHEHUA
3aKPeIIAIOTCH, HAKAIIIHBAKTCA U Jal0T MaTepHaJs JJif 9BOJIIOIUH.

VueHBIl CUHATAJ, UYTO 00Illee CBOMCTBO BCEX JKMUBEIX OPraHHM3MOB — U3MEH-
YuE0Ccmb, B TOM JHCJIe IepeJaromiasics M0 HACIEeICTBY OT POJuTeseli uX IOTOM-
kaM. Biaromaps ToMy OpraHusMbl OTJHYAIOTCA APYT OT APYTa U IepefaioT 9TH
OTJIMYUSA CJIeAYIONMM MOKOJIEHUAM.

WUrak, HaciedcmaeeHHaAA U3MEeHYUBOCMY, 60Pb0A 30 CYULeCTE08AHUE U eCme-
cmeenHblil omOop — Oeuncyuwjue CULbL 360LI0YUL.

IBuKyIIHe CUIbI, AeACTBYA AJUTENbHOe BpeMaA BO B3AaMMOCBS3H U OXBATHI-
Bas MHOKECTBO MOKOJIEHHH, 00YCIOBIHUBAIOT NPUCnocoflieHHocnb OPraHu3MOB
K KOHKDETHBIM YCJIOBHAM CDeIbl, MHOz000pa3ue 8udos, cocyujecmeosarue
Pa3Ho00pa3HbLX 0P2AHU3M08 — W BBICIINX, ¥ Hu3muX. [lepeunciennsie GarTel
NpPeACTABIAIOT cOD0I pe3ynbmambl 360I0UUL.

Yuenue Y. [lapBrHA J0Ka3aJI0, YTO JBHUIKYIHE CHIbl HCTOPHYECKOr0 PasBu-
THH YKHBEIX OPraHU3MOB HAXOAATCA B HAX CAMHX, T. €. JKHBOH IPUPOJe IPHCYIIH
camod8uXdceHue U camopaszsumue.

[lapBHH MHPOKO MOJH30BAJICH OHATAAMHA «HAC1e0CMEeHHOCMb» (CBOMCTBO
OpraHW3MOB IIPOH3BOAUTE cefe MOMODHBIX) M «U3MeH4u80CMb» (CBOMCTBO OD-
raHW3MOB CYIIECTBOBATh B pasnuuHbIX (hopmax). Ha ocHoBe ofmupHOro mare-
pHaja OH clesaj BBIBOJ, YTO HACJEJCTBEHHOCT: M M3MEHYMBOCTE — BceoOmue
CBOMCTBA KHMBBIX OPraHM3MOB.

Y. lapBUH pasaudas HACAeICMBEHHYI W HeHACAeJCTNEeHHYW UIMeHYL-
gocmb. s 5BONIONHMHA XHUBOH IPHPOALI 3HAYEHNE UMeeT TOJIBKO HaclIe/CTBeH-
HasA U3MEHYHBOCTD.
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HacaencTsennas MaMeHYHBOCTL M HCKyCCTBeHHEIH 0160p. K cepennme XIX .
B EBpone macuuTeBanocs okoso 400 nopox poraroro ckora, 250 nopoz osell, 350 mo-
poz cobax u T. . Kaxum o6pasoM BOBHMKJIO CTOJIB GoraToe pasHooGpasme mopox?

Y. [lapBuH 3aMHTEPECOBAJICS STHM BONPOCOM H CTAJ M3Y4aTh APXMUBHBIE
MaTepHalbl CeJIEKIHOHHBIX BhICTABOK. VI3yueHue MCKYCCTBEHHOTO 0TOOpDA, HC-
IIOJB3YEeMOT0 YEJIOBEKOM B CeJIEKIMOHHOM IPAKTHKE, [I03BOJIHI0 eMy 00 BACHUTH
MeXaHH3M 3BOJIIOIHUHA B IPUPOJIE.

IIpobieme nckyccTseHHOr0 0TGOpPA IOCBAIEHA NepBas riuasa kaurn 4. Jlap-
BuHa «IIponcxokgerre BHUIOB...», KoTOpas HA3BIBAETCHA «3MeHUMBOCTDL B
JAOMAaNIHeM COCTOAHUM». B Hell y4eHEIH yTBep:kaan, 94To MHOroo6pasue mopox
JKHUBOTHEIX H COPTOB PACTeHHH NPOMIONIIO OT OZHOTO MM HECKOJBKUX AUKHUX
BH/10B. Hammprmep, Bce mopo/s! rosry6eii MpoM30nLIM OT OZHOTO BHAA — IHKOTO CKa-
JIACTOro rosy6s, oburamero Ha nobepe:xbe ATIAHTHYECKOro okeana (puc. 80);
BCe COpPTa NINeHWIEl GepyT Haualo OT ABYX AUKHX NPEIKOB — OJHO3EePHAHKH

Puc. 80. ITopoas romybeit
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7 siiMepa; Bce COPTA KAIyCThl IPOHIOILINA OT ee AUKOU (PopMbl, mpou3pacTa-
fomei ¥ B Hame BpeMs Ha Geperax Cpean3eMHOTO MOPA.

VueHblil co6paj MHOTOUMCIEHHBIE JOKA3ATEILCTBA HACTIEJCTBEHHOM M3-
MEeHUYMBOCTH OPraHHU3MOB KaK B OJ[OMAIIIHEHHOM, TaK ¥ B JAWUKOM COCTOAHHH.
OH yCTAHOBHII, 9TO OCHOBY HCKYCCTEEHHOTO 0TDOpA COCTABJIAET HACIENCTBEHHAA
H3MeHYMBOCTh, 4 oTOHpaomuM GakTOpPOM fABJIAETCA NeATeJIbHOCTh YeI0BeKa.
OHr paccy:xaan cienyomuMm odpasoM. B GolbmIMHCTBE CJIyYaeB CeJleKIHOHED
HMeeT HeJI0 ¢ MEeJIKHMMM, €JBa 3aMEeTHBIMU HACJENCTBeHHBIMHM H3MEHEHHAMH.
BbiiesinB OTAeNbHBIX KMBOTHBIX HMJIH PACTEHHA ¢ KAKMMHU-TN00 MHTePECHBIMHU
NpU3HAKAME, YeJ0BEK OCTABJIfAET 3TH 0co0H, a BCeX IIPOYUX He NONYCKAaeT K
pPasMHOMKEHHIO. B X0[e HCKYCCTBEeHHOr0 0T00pa IOCTENeHHO, U3 MOKOJIeHUs B
MOKOJeHHe, HAKAILIMBAIOTCA B [MOTOMCTBE IPH3HAKH, IeHHBIE AJd YeJOoBeKa.

Taxkum obpasom, Y. [lapBHH BOepBbIE [IOKA3aJl MEOPLECKYI0 polb omobopa,
fiarojapsa KOTOPOMY CO3Jal0TCs HOBHIE (JOPMBI — COPTa KYJAbBTYPHBIX DacTe-
HHAH W IOPOABLI IOMAIIHUX JKUBOTHBIX, HHKOT/A IpeskJe He CYIeCTBOBABINHE
Ha 3emie. IIpuposa moCcTaBIAET caMble PasHble HACEACTBEHHBIE M3MEHEHMA.
Yel0BeK HAXOIUT CPEIH HUX MOJIe3HbIe [Ja ce0a 1 U3 IIOKOJEeHUA B IOKOJIeHHe
or6HpaeT WX W yCUJIMBAaeT nyreMm orbopa. FIMeHHO mOdTOMY BCe KYJAbTYDHBIE
GOpMEI pacTeHHH W JKHBOTHLIX TAK MM MHAYe NPHCIOCOOJIEHBI YEJIOBEKOM K
ero Hy:KJaM U NOTPeOHOCTSAM.

Hrak, IeneHanpaBleHHYI0 AeATEIbHOCTh YeJOBeKa II0 BhIBeJeHHI) HOBBIX
cdopm oprasmsmos Y. [lapBuH HasBall UCKYCCMEEHHbLM 0MOOPOM, KOTOPBIA
IpeacTaBafgeT co00H MIABHYIO ABIMKYINYIO CHJIY 9BOJIOIUH IIOPOJ B COPTOB.

Bopsb6a 3a cymecTBoBaHHe. B 1enTp cBoero BHEMaHHA J[apBUMH BIepBbIE
IOCTABHUJ He OTAeNbHBbIE OPraHM3MbI (KaK ero IpeAImecTBeHHUKH), a OHOoJIoru-
YecKHe BHJEL

Bce opraEu3MEI B IPUPO/ie BEIHYKI€HBI BECTH JKeCTOKYI0 60pn0y 3a cymecT-
BoBaHMe. B cBoeM Tpyne «IIpoucxomxmenne BUAOB...» Y. [lapBHH npexynpexgaer
YHTATE]d O TOM, YTO BEIpayKeHHe «0opr0a 3a CyIlecTBOBaHME» MCIIONb3YeTCH B
MeTadOPHYECKOM CMBICJIE, IIPEoaaras BCIO0 COBOKYIHOCTb OTHOIIEHHH opra-
HH3Ma ¢ OKpYysKalomei cpenoit. B aroit 6oprbe nobexgaer TOT, KTO IIPeOoJieeT
HeGIaronpUATHLIE YCJAOBUA U OCTABUT Iocje ceba Gosbllee YHCIO IIOTOMKOB.

Y. JapeuH pasaudaeTr TpH dopMbl 6opsbEI 3a cyigecTBoBaHue: 60peby ¢ He-
6IaroNpUATHBIMEA YCJIOBUAMK CPEJbl, MEXBHUI0BYIO B BHYTPHUBHJOBYH G0pbOY.

Bopvba ¢ He6aazonpusamHiblMu Ycaoeusmu cpedvt. YCIOBAA HEXKUBOU IIPUPOJLI OKAa-
3LIBAIOT 3HAYHTENbHOE BJIMAHNE HAa BEIKHBAEMOCTL OPraHH3MOB. K TakmMm yciaoBHAM
OTHOCATCHA CBET, TEMIEePATypa, BIAKHOCTh W Ta30BBIH cOCTaB BO3AyXa, arMochepHOe
IaBIeHMEe, COJIeBOIl COCTAB BOJBLI U Jpyrue ycaoBua. MHOKECTBO KHUBBIX OPraHU3MOB
rufHeT B CHJILHYIO 3aCyXy WJIM BO BpeM# HABOJHEHHUH, MHOTHE U3 HUX He BBIJIEDXKHUBAIOT
He0OBIYHO HU3KOH HMJIM BBICOKOH TeMIepaTyphl BO3AyXa.
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Mexeudosas 6opvba BKI0YaET B celsl OTHOMEHUS MeKAY 0COOAMM PABHBIX BHJIOB.
Ona mMosxeT GbITh IPAMOIL (OTHOILIEHUA THIIA «XUITHHE — JKepTBa», «IIapasuT — XO03d-
HH») WA KOCBEHHOH, KOTOPAs MOMET NPOABIATLCH B KOHKYDEHIIHH MeXIY 0coBaMH
Pa3HBIX BHJOB, HalpuMep, 3a IHILY, TEPPUTODHIO AJs pPasMHOKeHHa. MexBHIoBaA
Gopnba gacTo MPUBOAUT K BEITECHEHWIO OJHOTO BHAa APyrHM. Tak, cepas Kphica Besje
BREITECHUJIA YePHYIO KPhICY, & PHIKHUHA TapakaH (IPycak) BEITECHU IOBCEMECTHO YEPHOT'0
TapaxKaHa, HECMOTPA HA TO YTO YeDHEIH 3HAYHMTENHHO KPYIIHEE DBIXKEero. 3aTo phIKHIt
OKaszancsA 6osiee MPHCIOCOBIEHHEIM K YCIOBHAM cpelbl 6JIaroaps cBOeH «BCEeSTHOCTH ».
B Agscrpanum eBpomneiickas muesa BLITECHHMJIA MECTHEIE BHBI.

Buympusudosasn Gopvba ualne KocBeHHAd, pexxe — npamad. Kocsennas 6oprba
3aKJIH0YaeTcHd B KOHKYDEHIIHH MeXAy 0cODAMHM OJHOTO BHJA 34 IHUINY, CBET, BOAY, Tep-
DPHTODHIO JJIs1 Pa3MHOKEHHs U Apyrue pecypcsl. OfHaKO HHOrZa BHYTPUBHAOBaA Gophba
MOJKeT DPOABNATHECH U B IPAMEIX CXBATKAaX (CpakeHHe CaMIIOB 3a CAMKY, KaHHUOaIH3M
B IePeyIIOTHEHHBIX NomyaanuaAx). MasecTHo, uTo Haubosee octpas Hopnba mpoTexaeT
IIpH CXOJICTBE CTAPTOBLIX YCJIOBHH CONEPHHMKOB. B CBA3M ¢ 9THM BHyTpHBHIOBas Gopnba
nporexaer Haubosee oCTPO, TAK KAk 0COOH OJHOTO BHZAA HYKJAKTCA B OSUHAKOBBIX
VCJIOBUAX JKHU3HHU.

B npupoje HeT COBepPIIEHHO OAMHAKOBLIX OPraHU3MOB. JTOT (hakT OBLI M3BEC-
TeH AaBHO, TAK JKe KaK M H3BeCTHA CIOCOOHOCTE OPTAaHU3MOB K PA3SMHOMKEHHIO C
6onpmoi ckopocThio. OxgEaxo Toabko Y. [IapBUH CONOCTABHI 3TH IBA ABJIEHUA
B IPHPOJie U CHesiall N'eHUaJbHbBII BBIBOJ: B Ipolecce 60pbObI 3a cyIlecTBOBaHUE
BBIJKHMBAIOT JIUIIE T€ OPraHU3MbI, KOTOPEIE 00JIafal0T XOTh X HE3HAUYUTEILHBIMHA,
HO II0JIE3HBIMHY B JAHHBIX YCIOBHAX NPH3HAKAMH, IPUOOPETEHHLIMHE Giaronapsa
HacJaeJCTBEHHOM M3MEeHUYHBOCTH.

Bcee ¢opmbr 60ps6Bl 3a CymecTBOBAHNME B3BAMMOCBA3aHBI U BIUAIOT APYT Ha
apyra. Hanpumep, 6opeba ¢ HeGIAronpPUATHEIMU YCIOBUAMU CPebl BO BpPeMS
IPOAOJIKUTEIbHON 3aCyXH MOXKET 000CTPHUTh BHYTPUBUIOBYIO M MEXBHIOBYIO
6opedy.

Hewns0eXHBIM pe3yJIbTATOM HACJIEICTBeHHON M3MEeHUYHBOCTH ocobeil 1 60pbOLI
3a CYIeCTBOBaHMeE SBJIAETCA €CTeCTBEHHBIH 0TOOP.

EcrectBennsiii ord6op. EcrectBenusim otbopom U. JlapBuH HA3BaJ «COXpaHe-
HHe 6IaroNpUATHBIX MHIUBAAYAIbLHBIX PA3JIHYMil, U3MeHeHHe U VHUITOXKEeHNe
BPEIHBIX ».

Cam repMuH «0T60p» YCIOBHBIN, TAK KAK CIIENHMAJBLHOTO OTOMPAIOIIETro JIHIa
B IIpHPOJie He cyiecTByeT. B ponu orbuparimero GakTopa BEICTYIAIOT YCJIOBHUSA
cpeapl. CrmocobHOCTE M30eraTh XHMIHHUKOB, YCTOMYHMBOCTHL IPOTHB OoJsiesHeid,
[apasuTOB, X0J0/a, »Kapbl U APYIHX YCJOBHI BHEIIHEU cpeabl KOJeOIIOTCS B
OompezieIeHHEBIX Ipefenax y ocobeil oguoro Buga. OcobH, yCOeIIHO IPOTHBOCTO-
sAmue HeOIaronpuATHEIM GAaKTOPaM U JIydille HCI0JIL3YIOIHe PecyPChl Cpeibl,
¢ Gosplleil BEpPOSATHOCTHIO MOTYT OCTABUTH HOTOMCTBO. MHaue rosops, Gopnba
3a CYIeCTBOBaHNE — BTO MeXaHM3M JeHCTBHSA eCTeCTBEHHOro ordopa.
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Ecmecmeennbiii omoop, deilcmayoujuil Ha NPOMANCeHUU COMEeH NOKOJeHULL,
Y. apsuwn cuuman zaaeroil dsuxcyuieil cunroil ((paxmopom) 3601104UL.

Bmecte ¢ atuM B cepeguHe XIX B. 9KCIEepPHMEHTAJBHBIX JOKA3aTEIbLCTB
CYIIeCTBOBAHMA eCTeCTBeHHOro orbopa ObLIO oueHb Mano. MHorme (paxTh
Y. lapBuH 00BACHAI Ha OCHOBe mpeamosio:xenwi. Hanpumep, Ha BOmpoC, IO-
yeMy Ha MaJleHbKMX OKeaHHYEeCKHMX OCTPOBAX YACTO BCTpedaroTcs OecKphLIbIe
HacexkoMmble, Y. JlapBuH OoTBevYas, 4YTO BeTep oTOHpaeT 6eCKPHIILIX HACEKOMBIX,
VHOCS KPBLIATHIX B Mope. JT0 ObLIO JOTrHYecKoe 3akJgoueHHe. W iumsb B
30-e rogpr XX B. ero MHeHUE NOJTBEePAUJIOCH OINBITAMH.

Ilnsa ecTecTBEHHOTO 0TOOPA, KAK M AJIA MCKYCCTBEHHOI'0, MaTepPHAIOM CIIY-
AT HACNe[CTBEHHBIE M3MEHEHHs, KOTODble HAKAIJIMBAKTCA H3 IOKOJeHHU:A
B noxoJsieHre. OgHAKO CKOPOCTH MCKYCCTBEHHOrO OTDOpa 3HAYHTEJBHO BHIIIE,
yeM ecTecTBeHHOTO orbopa. HOBBIH cOPT MM MOPOAY 4YEJOBEK MOXKeT CO3IaTh
B TeyeHHe CBOeil Ku3HH. EcTecTBeHHBIH OTOOD NPOMCXOJHT OYeHb MEeAJIeHHO,
TaK KaK OCYIIeCTBJfeTcs Ha OCHOBe 00phOBI 3a cymjecTBoBaHMe. OH NPHBOJUT
K o06pasoBaHWI0 (DOPM, IPHCHOCOOJEHHBIX K KOHKDETHBIM YCJIOBHAM CpPeJbI.
B pesyibraTe HCKYCCTBeHHOro oT6opa co3maioTcad HOBbIe (hOPMEI (IIOPOABI MM
copTa), IMOJIe3HEIEe YEeJIOBEKY.

3acayra 4. JlapBmHa COCTOMT HE TOJBLKO B TOM, YTO OH J0OKasaJl CyIecT-
BOBaHME SBOJIOLMHU B IIPUPOJE, HO W B TOM, UYTO OH BCKDBLI ABHIKYIIUE CHJIBI
3BOJIOIINH, O0BACHHB IIPOIECC PASBUTHUSA U CTAHOBJIEHHA BHJOB.

Bonpocbl 1 3agaius

Kakue ¢aktopbl 4. [lapBuH OTHOCKA K ABUXYLLMM CUNam 3BOIOLMN?

Yro JapBuH cuuTan peaynsrataMmu asonioumnmn?

Y1o sBnsetca oTbupawmm GakTopoM nNpu MckyccTeeHHoM otbope? Kakosa ponb
nckyccTeeHHoro otbopa?

Kak nowuman Y. lapeux 60puby 3a cyliectsosaHmne?

Kakoi cMmbicn [lapsuH BKNaabIBan B NMOHATUE «€CTECTBEHHbLIN 0TOOP»?

. B yem cxoacTBO eCTECTBEHHOINO M MCKYCCTBEHHOrO 0T60poB?

ouh WN =
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W, CUHTETMNECKAS TEOPMS 3BOJIOLMM

§ 56. Kpusuc gapeuHuama. DopmuposaHue
CUHTETUYECKOW Teopun 3BONIOLUN

5.) Kak Bbl cuuTaeTte, KakMe HayyHble OTKPbLITUS B BUONOrMKM MOrnvM NOBAWATL Ha
> pasBuTUE 3BOMOUMOHHBLIX naen Y. JapeuHa?

PazeuTHe KJaccHYeCKOro XapBMHH3Ma, ero kpusuc. Ilocse BbIXOJa KHH-
ru «IIpoucxoxgerre BHAOB..» Y. [lapBUH HamucaJ ele HECKOJbKO TPYIOB,
B KOTOPBIX Pa3BHBaJI YUeHHE 0 eCTeCTBEHHOM oTOope.

B 1868 r. 6bu1a ony6ankoBaHa sHaMeHuTas MoHorpadus Y. apsura «Hs-
MeHeHHe NOMAIIHUX KUBOTHBIX M KYJIbTYDHBIX DACTeHHIH», B KOTOPOH aBTOD
00CTOATENBHO ONMUCAT 0OCOOEHHOCTH JOMAIIHUX KUBOTHBIX M KYJIbTYDHBIX pac-
TeHWH. 1A MHOTHX M3 HUX OH YCTAHOBHJI JHKHX MPEIKOB U MPOCIEIUT HX
M3MeHeHHe I10J AeHCTBHeM HCKYCCTBEHHOro orbopa.

B 1871 r. Beimna kaura Y. Jlapsuaa «[IpoucxoskAeHHe YeJI0BEKA U MOJIOBOMH
oT6op», BEI3BABINAaA MHOIO CIIOPOB. B Heil yyeHbIi BIepBhle B HAYKe MPeIIIPHHAI
MONBITKY 0DOCHOBATH ECTECTBEHHOE IMPOUCXOK/eHWe YelOBeKa, NOKAa3aTh ero
OOIIIHOCTH C BBICIIMMH KHBOTHBIMH, IOAUYEPKHYB IIPH 3TOM, YTO COBPEeMEeHHEIe
4JesloBeK00OpasHble 00e3bAHEI HE MOT'YT PACCMATPHUBATHCA KaK INPAMBIE IIPEeJKH
YeJ0BEKA.

OBONIONMOHHBIE Hen JlapBuHA CTAIHU HOCTOAHUEM CAMBIX IMHPOKUX KPYroB
obmecTBeHHOCTH, ocobeHHO B 'epmannm, Poccun, Aurmmu, CIIIA. Upen ngap-
BHHH3MA (TEDMHH «JapBUHM3M» Ipemao:xua A. Yoiec, KOTOPLIH HE3aBUCHMO
or JlappMHA NpHINE] K TEM € BBIBOJAM) aKTHBHO NPONATAHAMPOBAIHM MHO-
rue poccHiiCKHe ydeHbIe, npe:kae Bcero K. A. Tumupsases, U, M. Meynukos,
H. M. CeueHoB u ap.

IITnpoko pacupocTpaHHBIIKECHA IBOJIOIMOHHBIE WM B OMOJIOIMHM CIoco6-
CTBOBAJIM BOSHMKHOBEHHIO HOBBIX HANPABJIEHHH: SBOJIOIMOHHON IAJIEOHTOJIO-
THH, DKOJIOTHH, OMOTeOoneHOJIOrHH, HCTOPHUYECKOH Ouoreorpaduu, 3BOJIOIHUOH-
HOM 3MOPHOJIOrHYU U Ap.

Yuenue Y. [lapBuHa 0Ka3aJ10 CHJIbHEHIIIEE BAUAHAE HE TOJIBKO Ha OMOJIOTHIO:
HAed UCTOPUYECKOTO PA3BUTHA IPOHUKJIA B XUMHUIO, ACTPOHOMUIO, reorpaduio,
ASBIKO3HAHUE W APYTrUe HAYKH, CJeJaB UX IBOJIOLHOHHBIMH.

B mauwane XX B. B HayKe BO3HHKJA NapaJoKCAlbHASA CHTYAIHUA: 5BOJIO-
OHOHHOE y4YeHWe IIHPOKO PACIpPOCTPAHANIOCH, & TEOPUA €CTECTBEHHOTO 0TOopa
cTajia moJBepraThCA Bee DoJiee »KeCTKOoM KpuTHKe. [I[pHUYMHA 9TOr0 3aKJII0YAIACh
B caenayiomeM. Bo-nepBreix, Barnaael Y. JlapBuHA HAa BCEMOTYIIECTBO €CTECT-
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BEHHOTr0 0TOOpa CTOJKHYJHCH C PAZOM TpyAHOcTei. HanpuMep, BOZHUKHOBe-
HHe OPTaHOB CJIOXKHOI'O CTPOEHHA W CJIOXKHOE IIOBEJeHHEe KHBOTHBIX TDYIHO
O0'BACHUTE TOJBKO HAKOIJIEHWEM MeJKHMX H3MeHeHMii; He COBCeM MOHATHO
6B1710, KAK BOBHUKAIOT IE€PBLIE CTAAHMY MOJE3HBIX VKIOHEeHHH, KOTOPhIE 3aTeM
NOJAXBATREIBAIOTCA €CTeCTBEHHBIM 0TOOpoM. BO-BTOpDBIX, B TO BpeMsd elle He
CYIIECTBOBAJIO YeTKHX HAYYHLIX NPEACTABICHUH 0 HACIENCTBeHHOCTH M U3MeH-
YHBOCTH OPraHU3MOB.

CepresHoe HeJOIOHMMAaHHE BCTPETHJIO yueHue [lapsuHa B Hauame XX B.
CO CTOPOHBI WHTEHCHBHO pasBuBaiomieiica reHeTuku. OTKDBITHE 3aKOHOB Ha-
CJIeACTBEHHOCTH M HM3YYeHHEe MYTAIlWi IIPHBEJH K HelIPaBOMEPHOMY IPOTHBO-
IOCTABJEHHUIO YYEHHSA O MyTanuAX AapBMHHA3MY. PacmpocTpaHniock MHeHHUe,
4TO MyTalUH caMH 110 cebe, 6e3 y4acTus eCcTeCTBEHHOI0 0THOPa, MOTYT ABUTATH
apoJonu. B Hayke closkuiack KOHQIMKTHAA CUTYAlldd, KOT/A FeHETHKH H
CTOPOHHHKH KJIACCHYECKOro JapBHHU3MAa He MOIVIHA MOHATHL APYT Apyra. B urore
B cepeauHe 20-X roJ[0B IPOILIOro BeKa MHOI'ME YUeHbIe YTBeDK/IadH, UTO TeOPHS
Y. lapBuHA DOJHOCTBIO ONPOBeprayTa. OfHAKO NON0GHBIE BHIBOABI OKA3AIHUCH
IpexXIeBPeMEeHHBIMH.

®opMHpOBAHHE CHHTETHYECKOH TeopuH ssomonuu — CTD. 3mamena-
TeJILHBEIM COOBITHEM B MCTOPHH SBOJIOIMOHHOrO yueHus ctan 1926 rox — rox
onybimKoBaHHA paboTel oTeyecTBenHOro regeruka C. C. YersBepukosa. B aTom
HCCNeJOBAHHM, 3aJI0KUBIIEM OCHOBBI 2eHeMUKU NONYAAYUIL, OH OKA3aJ, 4TO
IPHPOAHBIE NONYJIANMH HACHIIEHLl PAa3HOO0OPA3HLEIMH PEIEeCCHBHBIMH MYTAIHA-
MH, COCTABJIAIOIINMHE «De3ePB HAC/IEeACTBeHHOH H3MEHYMBOCTA» . J[aHHOEe OTKDEI-
THE ITO3BOJIMJIO CHAThL OJHO U3 CYIECTBEeHHBIX BO3PAXKEHWH JaDBHHU3MY — TEe3HC
O HeXBaTKe MaTepHaja JJs ecTecTBeHHOro orbopa. OKasasocs, 4TO eCcTeCTBEH-
HBIA 0TOOp «paboTaeT» He TONBKO ¢ BHOBb BO3HHKAIONIMMM MYTAI[HAMH, HO
npeskjie BCero ¢ OrPOMHBIM (DOHAOM MyTanuil, HAKOIJIEHHBIX B IOMYJIAIAHA.
B xoze «nmepepaGoTkmu» 3THX MyTammii moj JeHCTBHEM eCTeCTBEeHHOTO orbopa u
OCYIIECTRISAETCS IPOIECC dBOIIOIUN.

Taxum oGpasom, monmyaANMOHHEAS IeHETHKA, UCCIeAYIOUIAN dIeMeHTapHEIe
9BOJTIONMOHHBIE MPOIIECCHl B IPUPOAHBIX HONYIAMUAX, CEIIPAJIA HCKIIOUUATEIb-
HYIO POJb B BO3POXKAEHUH 3BOJTIONHOHHLIX Hiaell [lapBuHa (qapBuHu3Ma).

CuHTe3 reHETHKH U JAPBHHHA3MA TPOJOIAKAIN PAabOThH AHINIHHCKOTO YIEHOTO
P. ®umepa u amepukanckoro yuenoro C. Paiita. Ha ocHOBe McCIeIOBaHUH aTHX
V4YeHBIX Hadala (OpPMHDOBAThCA HOBAA KOHIENIHS, KOTOPasd BIOCJEICTBUH
CTajla Has3bIBaTBCA cuHmemuyueckoii meopueil sgonwyuu (CTI). B CTI 6s11m
HCIOJIB30BaHbl NAHHBIE MeHEeTHKH IONYJIAIWN, 9KOJOTHH, CHCTeMAaTHKH, Ouo-
reorpabun, aMOPHOJIOrHY, NAJEOHTOJOIMH M JAPYyrux HaykK. OKasaioch, 4To
TeHeTHKa COBMECTHO C ADYIMMH HayKaMH cIoco0Ha 00BACHUTH BHYTPEHHHE
MeXaHW3MBbI IIPOLLECCOB YBOJIIOIHH B MOMYIAIMAX.
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BaXHYI0 pOJib B Pa3BUTHH CHHTETHYECKOH TEOPHH 3BOJIOINHH ChIrpaja

pabGora amepukaHckoro reseruxka ®. Jlobxkanckoro «I'eHeTHKa M MPOMCXOMXKIe-
HHe BHAOB» (1937), KoTopas mojiBesia HAYYHBIA UTOr CHHTE3a IMONYJIAINMOHHON
reHeTHKH H JapBHHH3MAa.

Haszosem ocHOBHEIE mosoxkernus CTO:

9BOJIIOIHASA HOCHT IMOCTENeHHLIA M AJIUTENILHBIH XapaKTep;

MAaTepHAaJIOM JJIs SBOJIOIMN CIYAT MyTanuu. MyTarmoHHas U3MEeHYMBOCTD
[IOCTABJISIET MATEepPHaJ AJs eCTeCTBeHHOro orbopa; MyTalUH HMEKT CIy-
yaliHbIil XapakTep (He HanpaBJeHHBII Ha NpUcIocobNeHne K OKPYyKaronieH
cpeze); OHH BO3HHKAIOT CIIOHTAHHO (MX BO3HHKHOBEHME 3aBHCHUT OT YCJIOBHH
OKpY KalIeil cpeabl) H B CIy4ailHBIX MecTax reHOMa;

eIVHCTBeHHBIM HANPABJIAOIUA (PAKTOD SBOIONUN — ECTECTBEHHBIH oTdop,
OCHOBAHHBIN HA COXPAaHeHWH W HAKAILIMBAHNY MEJIKUX M CAyJaifHbIX MyTAIIHii;
HaUMeHbIIAsA BOTIONHMOHHAS eIMHUNA — MNONYJIANHA, a He 0co0b;
9BOJIIONMA HOCHUT JUBEPreHTHEIN (0T jnaT. divergere — pPacXoJUTHCA) Xapak-
Tep, 03HAYAKONIAN, YTO OJMH CHCTEMATHYECKHI TAKCOH MOXKeT OBITh IPeKOM
HECKOJBKHX JOYEePHHUX TAKCOHOB;

BHJ] COCTOMT M3 MHOTMX MOP(OJOTHUeCKH U reHeTHYeCKH Pa3IHJaionuxcs,
HO PENpOAYKTHUBHO HE H30JHDPOBAHHBIX €JUHUI, — NONYJIAIHN;

oO0MeH reHaMu (aJJiesisMu) BO3MOMKEH JIMINL BHYTPH BHJA.

B cBere CTD HaMMeHBIIYIO BOJIONHOHHYIO €WHUINY IpeACTaBIAeT coboi

NONYyJAALNHMA, IO3TOMY B CleiyiolmeM naparpade paccCMOTPHM IIOMYJISAIHIO
C TOUKY 3PEHHSA 3BOJIIOIHH.

Bonpocsl U 3apaHusa

1.
2.

3.

Kakoe 3HayeHue IBONIOLMOHHO. yyeHue [lapeuHa MMeno Ans passutus Guonornyeckoi
Hayku, Ons OApyrux Hayk?

Ha3oBWTE HOBbLIE HayYHbIE HANpPaBNeHWs U Hay4yHble AUCLMMINHLI, KOTOpbIe cTanu dop-
MWpOBAaTLCA MO BO3AEHCTBUEM 3BOMIOLMOHHBIX MASHA.

Kak Bbl CYMTaETE, NOYEMY COBPEMEHHYIO TEOPUIO 3BONIOLMK MOXHO Ha3BaTb CUHTETHYE-
CKO# Teopuein?

§ 57. Nonynsauusa — aneMeHTapHasa eguHuLa
asonoumn. [iBnxywume cusibl 380I0OLUNN

3 ) Mo4emMy eOMHMLER 3BONIOUMM HE MOXET BbiTb 0Cob6b?
2 Moyemy eauHULIeA IBOMIIOLIMM HE MOXET SBNATHCA BMA?

OcoGeHHOCTH NONYIAIMHA ¢ TOYKH 3peHH IBomonuu. Bee BHABI cocToAT U3

NONyAANHUiA, a MONYASNIUNA — U3 OTAEeJLHBIX ocobeil. Ocobr MMeT CYIeCTBeH-
HOe 3HAUEHHe B JBOJIOIHMH, TAK KAK €CTeCTBEeHHBIH 0TOOp AeiicTBYeT MMeHHO
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HA ypOBHe oco0eii, IOCKONBKY NPEMMYINECTBAa IPH Pa3SMHOMKEHUH II0JIy4YaioT
Haubosee mpucmocobleHHEIe K ONpefe]eHHLIM YCJIOBHAM cCpeAbl 0cobH, a
HamMeHee NPHCIOcoDIeHHbIe 0cO0M MMEIT MEHbINEe IIAHCOB JJIA YCIEeIIHOI'O
pasmHOXeHHA. Ocolb He ABIAETCH eIUHUIEH 3BOJIONHH, TAK KAK ee TeHOTHII
OCTAeTCA OTHOCHUTEJILHO HeM3MeHHBIM Ha NIPOTAKEeHUH BCeH ee JKU3HH, JIa B caMa
IPOJOJIKUTENBHOCTE KU3HHA KOHKDETHOM 0c0o6H KpaiiHe orpaHddYeHHA.

B cuaTeTHYECKOH TeOpHHU 3BOMIONHH CHOPMHUPOBAIOCE OYeHb BayKHOE IIpe-
CTABJIEHHE O NONYNANHY KaK 3JIeMEeHTAPHOM eJMHHUIEe 3BOJIOOWH. Exuruneil
9BOJIIDIIMOHHOTO IIpoLiecca ABAseTcA He 0co0b B He BHJ B LIEJIOM, a IONYJIAIHA.
CoriacHO 3BOJIIONMOHHON TEOPHH, NORYAAYUS — IHTO COBOKYIHOCTH CBOGOIHO
CKpelquBammuxca ocobeif ofHOro BHAA, KOTOpas AJHTENbHO CYIIECTBYET B
omnpejie/IeHHOM YaCTH 3aHUMAEMOr'0 BHIOM apeaJia, OTHOCHTEIbHO 060co6IeHHO
OT APYTHX COBOKYIHOCTEeH 3TOro ke BuAa. Ilonyasanusa npeacTaBigeT coboit He
Xa0THYeCKOe CKOIJIeHHe 0cobeil, a yCTOMYHBOE IEeI0CTHOE 00pasoBaHue — HAJ-
OpraHM3MeHHBIH YDPOBeHb OpraHusanuu XusHu (cM. § 28).

C mosunuii CTD BeAensAoT cregyomue Haubojee BasKHBIE O0COBEHHOCTH
IONYJIAMAM:

® MONYJANWHA HAXOAATCH B OTHOCHTEJLHON M30JANHH. ITO 03HAYAET, YTO
0co0u pa3HBIX NMONYJIANHNH OTHOCHTEILHO H30JHPOBAHKI APYT OT APYTra ¥ HE MO-
ryT cBobOHO 0OMeHMBaTECA HACIEACTBeHHOH nEpopManueii. CTeneHs H30IAmun
MOXKeT OBITH pasiNu4YHOM: GoJjee 3HAUMTENBHOH (Y MAJONOABHMIKHBEIX BHJOB) M
MeHee 3HAYUTEJbHOH (Y NOABHKHBIX BHA0B). Ocobu, cocTaBisAmomue 0IHY KOH-
KDeTHYI0 HONyJAIWIO, TOPasfio Jallle cIapuBaioTeda MeKIy coboit u oOMeHHBA-
I0TCA I'eHaMH, YeM C 0CODAME, IPHHAAJIEKAIMUMHA K APYTHM IONY/IAIHAAM;

® 0cobH OJHOM TONYJAANHH CBOGOAHO CKDEN[WBAIOTCA MexkAy coboil, B
pesyJbTaTte 4ero (GOpMUpyeTcs TeHeTHYEeCKOEe eJWHCTBO MONYJIANHWH — TIeHO-
douxa. I'enogpord — 3TO COBOKYNHOCTHL TeHOB (asieneii) Bcex ocobeil maHHOMN
nonynAanuyu. B momynsnum nmpH moNoBOM PasMHOMKEHHH 0cobell NpOMCXomuT
IOCTOAHHBIA 06MeH reramu. B mpomecce o6MeHa ressl 06pasyioT pasHo0GpasHbIe
KOMOMHANUHU, KOTOPEIE IIPOXOAAT UCHEITaENe oT6opoM. Te KOMOMHAIIMH reHOB,
KOTOpPBIe BREIAEPKUBAIOT 3TO HCOEITAHHE, CTAHOBATCA NOCTOSHUEM INONYJISIHAH.
Fenoona nony ANHAE HEOPEPHIBHO MEHAETCA BO BPEMEHH;

® MONYJNANMA CYINECTBYeT Ha 3aHATOH eI0 TEPPHTODHH JAJIUTEILHOe BPEMH,
HA OPOTSXKeHHH DOJILIIOro YHCeIa MOKOJEeHHH, 9T0 ofecnednBaeT BO3MOKHOCT
3BOJIIOIIHOHHBIX IPOIECCOB.

Hrax, nonyasayus — 910 s1eMeHTapHAS €JUHUIA 3BOJIONAH, IOCKOILKY B
Hell IPOUCXOAUT NOCTOSHHEIH 0GMEH reHaAMHI MKy COCTABIAIOLINMHE ee 0cobs-
Mu ¢ 00pa3zoBaHMEM HOBBIX KOMOMHAIMIA I'eHOB, a TAKIKEe 00ecIeuynBaeTcs npeeM-
CTBEHHOCTE FeHOTHIIOB B DAY NOKOJEHHH U M3MeHeHHe reHo(OH1a BO BpeMeHH.
Bee aTi npomeccsl IPOMCXOAAT HOA AeHCTBAEM ABIMIKYIIAX CUJ 3BOJIOTIHH.
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Jisuxymue cuiabl (akTopsr) aposnonun. Bermomanm, yro Y. Jlapsus ABu-
SKYIIAME CHJIAMH 2BOJIONMH HA3BAJ HACJIEJCTBEHHYI0 M3MEHYHMBOCTb, GOpLOY
3a CyIIeCTBOBAHME M ecTecTBeHHBIH oTop (cM. § 54). B coBpemenHOH Teopuu
BONPOC O ABHIKYIAX CHJIAX SBOJIONWH HOJYYMJ JalbHelIlee pasBUTHE, HX
OIpeJeNsaT KaKk (GaxKTopbl, CIocOOHBIe H3MEHHUTE reHOGOH ] IOMYIALNH.

K mmxynmmM cuam sBoJomun, coracao CTO, OTHOCAT MyTaIlHOHHBIN IIPOLece,
MONyNAIMOHHEIE BOIHEI, Apeid reHoB, M30JISAIHIO H eCTeCTBeHHBIH oT60p. Bee oy,
33 HCKJIIOUEHHEM eCTeCTBeHHOIro 0ThOpa, AeMCTBYIOT CIy4aiHo, He HAIPaBJIeHHO.

MyTanmuoHHBIH nmpoumecc. MyTanuu OPOHCXOAAT B NPHPOLE IOCTOAHHO.
B 06BLIYHEIX YCJOBHAX YACTOTA BO3HMKHOBEHUS MyTanuil B CPeJHEM OYeHb
HeBbICOKaA. Kaykaplil TeH uaMeHserca oguH pas Ha 100 Teic. IOKOJIeHUH, MU B
KAaKJIOM [IOKOJIEHHH BCEro JIMIIL y 0AH0# ocobu u3 100 Thic. ocobeil BOZHUKaeT
myranua. OQHAKO IPH HAMHYHUY (OJIBIIOTO YHCJIA 'eHOB B OPraHU3Me MyTanuu
OKA3BIBAIOT 3HAYUTEIbHOE BIMAHNE Ha reHodon nonynanuu. Myraressl, Takue,
KaK pPaJHOaKTHBHOE U YABTPa(HOIeTOBOE H3NyYeHHA, HEKOTOPhIE XUMHYEeCKHe
BelecTBa M APYTHe (DaKTOPhI, HOBBINIAIOT TEMII BOBHMKHOBEHUS MYTallHi.

H3BecTHO, YTO GOJBIIMHCTBO MYyTAIlMii BpeAHsl A opraEmsma. Ciexayer,
OQHAKO, UMETH B BHAY, UTO MyTAaIlNH, BpeIHBIE B OLHUX YCJIOBUAX, MOTYT OKa-
3aThCA IIOJIE3HBIMHA B M3MEHHUBIIUXCA YCIOBHAX.

BoapmMHECTBO MyTalWil pereccHBHEIe. [JOMHHAHTHEIE MYTallHH BOSHHKAIOT
ropasjio peske, HO €CJIH OHH HaxXoJATCA Jake B reTe€PO3HUIOTHOM COCTOAHHH,
TO MPOABASIOTCA B (heHOTHNAX Oco0eil y:Ke B IIEPBOM MOKOJEHHM U MNONafarT
mop geiicTBHe ecTecTBeHHOro orbopa. PemeccHBHBIE MYTALIMH IPOABIAIOTCH B
denorune ocobeil TOMLKO B TOMO3HTOTHOM cocTosiHMH. PerneccuBHas mMyranus,
IpekJe 4eM OHA MPOABHTCA B (JeHOTHIE IOMO3HIOT, AOKHA HAKOMHUTBCA Y
GOJIBIIIOr0 KOJIMUecTBa ocobeil MaHHOW HOMyJIANHH.

IMonyIAnAOHARIe BOJIHBI («BOJHEI JKH3HM»). Bee momynanuy B TON WM MHOM
CTeneHH IMOJBEePIKeHb] IePHOAHIYeCKUM WX HeIePHOAHIECKUM KoJe0aHusaM Juc-
JIEHHOCTH BXOJAIIAX B HUX ocobeii. DTH KosefaHHA IHCICHHOCTH MONYIALMHMA
HA3BIBAIOT NONYIAYUOHHLIMU 0JHAMU WIHA 60JHAMU Hu3nu. B GonbmmHECTBe
cIydaeB NONYJIAIMOHHBIE BOJHBEI IPOABIAKTCA B BUJEe Pe3KO BbIPaKeHHBIX
OUKOB YMCJIEHHOCTH, KOTOPhle CMeHATeA ee cuagamu (puc. 81).

K neprouuecKHM MNONYJIANUOHHLIM BOJHAM OTHOCHTCS, HallpUMep, Ce30H-
HOe M3MeHEHHe UYHMCAEeHHOCTH MONYJIAINHH MHOIMX BHJAOB HaceKoMbIX. O6rruHO
YHMCIEHHOCTh BECeHHMX NONYIANMIl ¥y HMX B THICAYH pas3 0oJbIle OCEHHHX.
IIpUyYMHAMHA HENEPpHOAMYECKHX KoJiebammil YHCIeHHOCTH MOTYT OBITh IIPHPOMI-
HEIe KaTacTpods! (3acyxa, HaBOAHEHHE, IOKAP H AD.), YBeJIHUYeHHe KODMOBBIX
pecypcoB, ociablieHre Ipecca XUIHUKOB Ha NONYJIANNH KepPTB U AP.

IMonynAnuoHHEIE BOJIHLI MOTYT OKA3bIBATH 3HAYHUTE/JbHOE BIHAHWE HA WH-
TeHCHBHOCTL ¥ HAIIPABJIEHHE eCTeCTBEHHOro oTbopa.
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YNCHEHHOCTE

Puc. 81. IlonyisanuoHHEbe BONHL — KOJeOAHHA YHCICHHOCTH TOTIYISAIHT

Apeiid remos. OcoGyio posk B HBOIIONUH UIPAIOT TOMYIAIMOHHbIE BOIHEI,
[IPUBOAAIIMAE K 3HAYUTEJbHOMY CIaJy YMCJIEHHOCTH MOMYIANNUHA, KOTIa OT MHO-
TOYHCJIEHHON paHee IOIYJIANNN MOKET OCTATHCA TOJBKO ee HeGONbIIas YacTh.
3aTeM 9Ta HeGOJbIIAsA I'PYINA OCTABINUXCH OCOGE OIIpefieIAT T'eHeTHIECKYIO
CTPYKTYDPY HOONYJAAINH HA OJABEME €€ YHCIeHHOCTH.
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B urTore monyasm@oOEHLIE BOJHBI MOTYT BhI3BaTh Opeilg) zenos — ciaydaiiHoe
M3MeHeHUe YacTOT PA3HBIX ajljlesiell B MajioducjieHHoi nonyaanun. [Ipu mamoi
YHCIeHHOCTH 0co0ell B NONyAANMH BO3HHKAIOT W HAKAIIHWBAIOTCH CIydalHBIE
OTKJIOHEHHMS OT HCXOJHOW 4YacTOTHI ajieneii. Hanmpumep, B momynasanu#, Ha-
CUMTHIBAIOMIEH TOMBKO 25 ocobeit, yske K 40-My ITOKOJIEHHIO YacToTa ajiens A
moxkeTr gocTHrayTbk 100 %, B To BpeMsa Kak ajljelb @ OKayKeTcs DOJIHOCTBIO
yTpauyeHHBIM TONYJIAHeH.

Taxum obpasom, B pesyJjbraTre Apeiida reHOB MOMKET BO3PACTH I'OMO3SHUIOT-
HOCTB MONYJIAINMH, PE3KO MOBBEICHTECSA YACTOTA BCTPEYAEMOCTH PEIKHUX /10 BTOT0
aJleneil, a 4acTb APYTHX ajlleedl MOMKeT M BOBce HMcUe3HyTh. Jlpeiid renos
HMeeT MHOTo(MaKTOPHBIM XapakTep, TAK KaK OH ODyCJIOBJIeH W MYTAUAMH,
¥ TONYJIAUMOHHBIMHA BOJHAMM, ¥ H30JIALHEH.

MyTamHOHHEIN IpOIecc, MONYJIANHOHHLIE BOJHEI fajke NPH COBMECT-
HOM [AeHCTBMHM He MOryT oOecIledMTh NPOTEKAHHS 3BOJIIOIHMOHHOTO MpOIlecca.
Ilna aToro Hy»HBI (HaKTOpbl ¢ GoJiee ATHUTEIBLHBIM IO BpeMEeHU AEUCTBHEM.
OmHUM HM3 HHUX MOKeT OBITh M30JIANMA.

H3zonauusa. 3T0 BO3HUKHOBeHHE 00X 0apbepoB, PasrpaHHYHBAIONIUX I'PYII-
eI 0coBel BHYTPH OHOTO BHA ¥ MPENATCTBYIOIHX CBOOOAHOMY CKPEeIMBAHUIO.
Pazinuaior M30JAMNI0 reorpadMueckyio U GHOIOTHYeCKYI0 (PeIpoaYKTUBHYIO).

TI'eozpaguuecikan u301AYUA MOKET CO3AABATHCA IPOCTPAHCTBEHHBIMH Oaph-
epaMi, TAKMMH KaK BOJHBIE IIPETPAALI AIA CYXONYTHBIX BHAOB, YIACTKH CYINH
st obuTaTeNeil BOAHOH cpebl; BO3BLIIIEHHOCTH AJMA PABHUHHBIX MOIYJIAIIMA
VIV pPaBHHHEI, PAasrpaHMYMBAIOINHe rOpHEIe momyaanuu. Msonanua paccrod-
HHEM 0COOEeHHO CYIIeCTBeHHA /I MAJOIOABHIKHEIX BU0B. Hanpumep, monyis-
LMK Ha3eMHBIX MOJITIOCKOB, yAaleHHEIe ApyT ot apyra Ha 200—400 M, HafexHO
W30JMPOBAHBl B CBA3H C OTPAHMYEHHOMN MOABMIKHOCTBIO 0cobei.

Teorpaduueckas H30JIANMA CO3LAETCA Mperk/e Bcero paccroaaneM. Muoraa
oHa npuobperaeT KpPymHOMACIITAOHBIN XapaKTep W NPOABJAETCA B pPaspeIBax
BUZOBOTO apeajia. IIpocTpaHCTBeHHAS H3OJALMSA, NPOABIAIONIAACA B 000
CTEIeHH, MOKET CHHKATh BEPOATHOCTH CKPEIIHBAaHHUHA MeXJy 0cO0AMH, OTHO-
CAIMMHCA K YACTHYHO H30JHMPOBAHHBIM IONYJIAHAM.

B macrosmee BpeMsi M30JAIHA PACCTOSHUEM MOXKET BOBHHUKATh B Pe3yJb-
TaTe aHTPOIOreHHOH AeATensHOoCcTH. Tak, eme B Havase XX B. apean cobois,
IEeHHOTO IYIIHOTO 3BepbKa, OBLI CIUIOIIHBIM M 3aHMMAJ 3HAYUTENBHYIO YacTh
Eppasun. Ho y»ke B 30-e roasl B CBASH ¢ NePENPOMBICIIOM JTOTO 3BEPbKA €ro
apeas mpuoOpes MO3aM4YHYIO CTPYKTYPY, PacnaBIlnuCk HA OTJAeJIbHBIE YIACTKH,
HMHOTJA 3HAYATENHHO yAAleHHbIe ApYT oT aApyra (puc. 82). Oxpana u BOCIPON3-
BOACTBO cobons ysxe K 70-M rogam XX B. N03BOJWJIN PACIIMPHUTE €r0 apeaJl.

Buonozuueckas (penpodykmuéHas) U30aA4UA OTPAHUYHBACT WM yCTPaHACT
CKpeIllMBaHUE MEXAY OCOOAMH IONyJIANMM, NPOKUBAIOIINX HA OIHOH TeppPHUTO-
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Z] IpaHuua apeana

OcTaBluMecs NonynAUMoHHbIE TeppuTopUK, 3aHUMaEMble
ocTpoBKK cobona B 30-e roasl XX B, cobonem B 70-e roasl XX B.

Puc. 82. IIpocTpaHcTBeHHAS CTPYKTYpa apeana coboad

puu. Jlaxe npu 06UTAaHHK HA OJHOU M TOH Ke TePPUTOPHH BHYTPH IIONYJIAINH
MOTYT BO3HMKATE 000COOIE€HHBIE IPYNIBI 0cO0eH, pasiHYalon[iecd IO Ce30H-
HBIM IIMKJIAM II0JIOBOH aKTHBHOCTH (HAIDUMED, OJHH 0CODM DA3MHOMKAIOTCA
B HavaJje jeTra, Ipyrue — B KOHIIE JeTa), II0 IMOBeAeHUI0 B GpPayHBIM MepHoj,
0 CTPOEHHIO KOMYIATHBHBLIX OPraHOB. M30/1A0KA 0 IpUYMHE PACXOKICHHA
CPOKOB Pa3MHOMKeHHS XapaKkTepHa aaa peid. Hanpumep, arnaaTrnueckas celbIb
o0pasyeT HECKOJIBKO pac ¢ OOIIHM apeasioM, HO C PA3JIMYHLIME CPOKAMH HepecTa
(BecenHe-HepeCTYIOIHE U JIeTHE-HEepPecTYIOIIHe).

Buonoruueckas M30aAnMA MOKeT GBITH CBA3AHA € JKM3HBIO HONYJAALUN B
Pas3IMYHBIX MeCTaX 00MTaHMA, YTO NIPHBOJHUT K OTPAHUYEHUIO CBOGOIHOTO CKpe-
IMHBAHUA MeXAy ocobamu. B KauecTBe npuMepa MOKHO HAa3BaTh Pa3odIeHHOCTD
JIeCHBIX M NapKOBBIX I'PYIII YePHOT'O Apoafa.
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JIwbas msonsamua, reorpadpmyeckas MIM OHOJOrHYecKas, HapylmiaeT cBO-
fofHOE CKpEeIIuBaHNEe, 3aKPeIigeT NeHOTHIHYeCKHe PA3IMUUA MEXIY HM30JIH-
POBAHHBIMH HonyaanuamMua. OIHAKO H30JIANUSA KaK DBOJIOIHOHHBIH (arTop
He CO3/JaeT HOBBIX reHOoTHOOB. OHA JHIIL YCHIMBAET leHeTHYECKUe Da3Indns
Me:xy rpynnamMu ocobei. JleidicTBue mM30oaAnuKM — 0DsA3aTelbHOE yCIOBHE 00-
pasoBaHMUs HOBBIX BHIOB.

Bee BhIMIeHA3BAHHBLIE ABHIKYINME CHJILI SBOJIOIHMH JeHCTBYIOT cIydaiiHo,
He HanpaBJeHHO. OHUM NPHBOAAT K CJAYy4YAHHBEIM H3MeHeHHUAM reHO(QOHAA NOIy-
nsanuu. EqpHCTBeHHAA HAaIpaBIeHHAA JBUIKYIIAasa CAJIA 9BOJIONMH — €CTECTBEH-
HBIH 0T00D, KOTODPLIH 6JArONpHATCTBYET BEIKHBAHUIO He CIAYYaHBIX, a 6osee
IPHUCIOCODIeHHBIX 0coDeil, cOXpaHAAa UX T'eHOTHIIHI.

Bonpocbl n 3apaHusa

1. MNo4emy ocobb UrpaeT onpeaeneHHyio posb B 3BOJTIOLMOHHOM NPOLECCE, HO HE ABNSeTCS
eJuHULE aBoMLMKN?

JoKaxuTe, 4TO eQUHULIEN IBONIOUMK ABNKETCH NONYyNaUus.

Kakue daktopsl, cornacHo CT3, OTHOCATCH K ABUXYLUMM CUnam aBonioumn?

KakoBa ponb MyTauuii B 9BOJIIOLUMOHHOM npouecce?

YT0 03Ha4YaeT NoHATUE «MONYIALMOHHbLIE BONHbLI»? KakoBO 3Ha4eHue nonynauMOoHHbIX BOMH
B 3BOMIOLMOHHOM npouecce?

Mo4emy U30NALUMI0 OTHOCAT K ABMXYLUMM CUnam 3sonioumun?

o arWN

§ 58. EcTecTBeHHbI OTOOp —
HanpasnawowWMin pakTop IsonoUUN

5 MoyemMy ecTecTBeHHbIin oTOop Y. [JapeBuH CHYMTan rMaBHOW ABWMXYLUEA CUNOoi
2 asonouMn?

IlonaTHe «ecTecTBeHHBIH 0T00p». [loHATHE «eCTECTBEHHLIN 0TOOD» — BaM-
HeilIlee He TOJIBKO B 9BOJIOINMOHHOM TEOPHHU, HO U BO Beelt 6uonorun. Y. Jlapsusa
OIIpeJie/INJI eCTeCTBeHHBIN 0TOOD KaK BRDKHBaHHMe 0coOed ¢ MOJIe3HBIMH H TH-
6esib ¢ BPeJHBIMH HHUBHAYAJIbHBIMA YKIOHEHHAMH — «BbLXKHBaHUEe Haubosee
npucnocobneHHbIXx» . OQHAKO 9TO ONpejesieHHe HEeJOCTATOYHO TOYHO OTPaKaeT
HEKOTOpLIE MeHeTHUeCKHe MOCIEeICTBHSI eCTeCTBEeHHOro orbopa.

B npomnecce eCTeCTBEHHOI'O 0T60pa BasXHEI HEe CTOJBLKO BHEHIXKHBAHHEe WUJIH I'H-
fesb OTHEeNBHBIX ocobeil, CKOILKO UX usbupamenvioe pasmuoxcerue. I'nasHoe
3HAUYEHHME B 9BOJIOIMH HMMeeT He CaMo0 BeIKHBaHHE 0oco0eif, a BKIaJ KammoH
0cobH B reHO(OH I IONYIANNA. Boibinuit BKIaA B TeHO(DOH] IONYIANUA BHECET
ta 0cobb, KoTopas ocTaBUT 6oJIee MHOrOYHCAeHHOe moToMcTBO. OcobH, KoTOpHIE
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He OCTABMJIM MOTOMCTBa, He MMEIOT 3HAaueHMs A sBoionud. Toabro ycmex
B PACIPOCTPAHEHUH M 3aKPEIIeHHH OIpe/ieJIeHHbIX aJjlie]ell reHOB B IOMyJIf-
OHAX BeJeT K BO3HHKHOBEHHIO 9BOJIIONMOHHBIX ABJIEHHUHA.

TaxuM 06pasoM, MO/l eCTeCTBEHHEIM 0TOOPOM HYKHO IIOHMMATH U30Uupamens:
Hoe 8ocnpousgederue pasnbix zenomunos. [lanaas GopMyIMPOBKa NIPUMEHUMA
K MUKDOOpPraHU3MaM, rpudaM, pacTeHUAM U dKMBOTHEIM He3aBHCHMO OT crocoba
UX PasMHOKeHHS M NPOAOIKHTEILHOCTH KH3HH HHANBUAYYMA.

EcrecTBeHHBIH 0T6OD IpecTaBsAeT cO00M eIMHCTBEHHBIA (PaKTOP IBOIIOIMH,
NPUBOAIINNA K TOBBIIIEHNIO IpucnocobaennocTd. (MyTanuu, nonyIAqA0HHbIE
BOJIHEI, M30JANHNA OTHOCATCA K (haxTopaM DHBOJNIONHM, USMEHAIOIMHM 4YacToTy
aJuTesieil B MONYIANMAX HE3aBUCHMMO OT TOTO, IPHBOAUT JIH 3TO K IOBHIIIEHHIO
WJIHM TOHWIKEHHI0 npucnocobieHHocTH opraHuamoB.) Cieayer NOAYEPKHYT,
uTo OTOMpAIOTCA He OTAebHble IIPU3HAKH, a Iejible NeHOTHIH, ABIAKIHeCcsHT
HOCHTEeISIMHA STHX NPU3HAKOB. TOIBKO eCTECTBEHHBEIM OTG0POM MOMHO 00bsC-
HHTE IPHCIOCO0JIEHHOCTE OPTAHH3MOB K YCJIOBHAM CPeJbl ¥ MX IIOPa3UTEeNbHOe
pasHooOpasue.

Jlnsa meCTBHSA eCTECTBEHHOrO oT60pa HeOOXOAMMYIO IPEAIOCBIIKY CO3/laeT
Gopnba 3a cyIlecTBOBaHHE, caMa IO cebe He 03HAYAIOIIAA OBBIMIEHUA IPUCIIO-
coBJIEHHOCTH OPTaHU3MOB.

@®opMbI eCTECTBEHHOro orbopa. PasinuaoT Tpu OCHOBHBIE (DOPMEI eCTeCT-
BeHHOr0 0TO0pa: ABHIKYI[Uii, CTAOHIMSHPYIOMHN, AU3PYITHBHBIM.

Heunywuit om6op — 3To 0TOOP B MOJb3Y N€HOTHIOB C YKJIOHAKIAMCH
3HAYEHWEM [IPHBHAKA OT paHee yCTAHOBHBIIEroCs B IONYJIANMM 3HadeHusA. [[Bu-
MyIMii 0T60p JeficTBYeT IPH U3MEHEHHH YCJIOBHIA cpe/bl O0UTaHMSA IOy IANMY
¥ IPHBOJAUT K 3aKPEIJIEHWIO HOBOH HODMbI PEaKIMH OPraHu3MOB (BCOOMHHM,
YTO HOpPMA PEaKI[MH — JTO Ipefiesibl, B KOTOPEIX BO3MOJKHO M3MEHEHHE IIPH-
3HAKOB y JaHHOTO TeHOTHIA; cM. § 45), N3MeHeHHIO (PeHOTUIIMYECKOTO 00InKa
M TeHOTUIIMYECKOH CTPYKTYPSHI MONYJIALUAM.

IIpumepoM ABHKYIIEH GOPMBI €CTECTBEHHOTO 0TOOPa MOKET CIYyKHTh TaK
HABLIBAEMbIil MHAYCTPHATLHEIN MenanusM. 1lo Beceit EBpone u Asum, ot AHT-
apn po fnonuu, oburaer 6abouka GepesoBaa magenuna. O0bIUHO BCTpEYaeTCs
dopma Gabouer c Oesoil OKpackoil Teja M MEJKHMH YE€DHBIMH NATHBIIIKAMHA
Ha KpBLIbaX. Takue 6a609KH TPYAHOPA3JIMYHUMEI Ha CTBOJIaX 6epes, HOKPBITHIX
JMIMAHHAKAMHA. 30ech 3TH cyMepedHble 6a604Ki HIPOBOAAT CBETJIYIO YaCTh CYTOK.
V 6abouer JAHHOIO BHAA BCTPEUAIOTCA MYTAIlHMH, ONpPeNeldAllnie TEMHYIO OK-
packy Tesa ¢ GeIbIMHU MATHBIIKAMHU Ha KPeLIbAX (puc. 83). B 1850 r. B okpect-
HOCcTAX MaHuecTepa GbLIH BIepBhie MoiMaHbI Takue 6abouxku. B mocnexnyromue
roAsl TeMHBIe Gaf0UYKM CTAJH IonajaThes Bee damie u dame. Temmasa dopma
MOJMYVIHIa HasBaHHe MejlaHmcTHueckod. Haspanue IpPOHMCXOAWUT OT HUI'MEHTA
MeJaHMHA, NPUAAIIEro oKkpacky teny 0abouru. TemuHas dopma mocTenmeHHO
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CTaJa BBITECHATEH CBETJIYI0 (GOPMY B TeX HHAYCTPHAJILHBIX paifoHax AHIIHH,
rjie CTBOJIBI Depe3 MOKDBIBAJIMCEH ca)keH M KOMOTHIO, a JHIMANHWKN ITOTHOAIH.

Oxasanock, uTo reH MelaHM3Ma ONpemeadeT Gojee BHICOKYIO VCTOMYHBOCTE
0epes0BOi IANEHUIIBI HA CTAAHU TUUHHKY K JeHCTBHIO DA3INYHBIX XUMUYECKUX
sarpasHuTesnei cpeasl. Ho camoe riiaBHOe npeuMyInecTso TeMHOM hopMbl 6abou-
KH COCTOHT B TOM, YTO HA «3aKOIYeHHBIX» CTBOJIAX Oepea OHM CTAHOBATCH MeHEe
3aMEeTHBRIMH JJIA HACeKOMOSIIHBIX ITHI], YeM cBeTaasa opma (cMm. puc. 83).

flBNeHHe MHAYCTPHAIBHOIO MeJaHM3Ma OTMEYeHO M V ADYTHX BHAOB Hace-
KOMBIX, OOMTAIONINX HA CTBOJAX jAepeBbeB. OMHAKO TaM, rje NPOMBIILIEHHbIE
IpeANPUATHA C KAMEHHOI'O YIJIA IIePeNlIi Ha I'as U 9JIeKTPOIHEPIHIO, MH/YCTDH-
AJIbHBIN MeJIaHU3M He IPoABisAercsa. I[pUuuHEa 3TOro 0OYeBHAHA: C HCUE3HOBEHHEM
3arpsA3HEeHHA Ha CBETJBIX CTBOJAX JE€PeBbEB TeMHBIE (DOPMBI HACEKOMBIX CTa-
HOBATCA OoJiee 3aMETHBIMH, T. €. MeHee IPHCIOCOOJIeHHBIMY K M3MEeHUBIIAMCS
YCJIOBHAM CPeJbl, 1 OHU IPEeHMYIIEeCTBEHHO CKJIEBLIBAIOTCH ITHIIAMHM.

3a mociegHHe JeCATHIETHS 00HADPYKeHBI MONYJIAINAHA PA3IMYHBIX HACEKO-
MBIX, YCTOHYUBBIX K JAeHCTBHIO AN0XMMHUKATOB, OT KOTOPLIX HACEKOMBIE JaHHBIX
BH/JOB paHee norubanu. BosHNKHOBEHNE TAKMX YCTOHYHBBIX K AA0XUMHKATAM
nonynAnui o0bsAcCHAeTCA AelcTBHEM ABMKYIero orbopa. IlepBoHAYANBHO ¥
HEKOTOPHIX 0CO0eH MONyJAIMU MOIVIM BO3HUKHYTH MYTAIlMH, 0OYCIOBHBIINE
HEBOCIIPHHUMYHBOCTb OPIraHU3MOM OIIpe/leJIeHHEIX AJ0XHUMHAKATOB. B peayasTaTe
Pa3MHOKEHHUS TAKHX 0cobell MyTalMy HAKAILUIMBAINCH B NOMYJIAIAY U3 TOKOJIe-
HHUA B IIOKOJE€HHE, a 3aTeM MOIVIA BOSHUKHYTH IeJad NOMyaANNHA, YCTOHYUBasna
K HeKoTopeIM sAxaM. IlomobHoe ABieHHe HAOMI0OAAETCA OPH HCOOJL30BAHHH

Puc. 83. O0prynan (6esad ¢ nATHaAMH) ¥ MenaHHcTAYecKas (TemHas) dopmel Gepe3oBoit
NAEHUAIBI HA CBETJIBIX CTBOJIaX Oepes, a TAKIKe CTBOJIAX JePEeBbeB, HOKPHITEIX KOMOTBIO
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JeI0BEKOM SAOXMMHKATOB IIPOTUB HACEKOMbIX-BPeJUTe /el CeJbCKOT0 U JIECHOTO
X034HCTB, a TaK)Ke IPOTHB TAKUX «CIYTHUKOB» Ue/JIOBeKa, KaK JOMOBBIE MBIIIH,
cepblé KPBICHI, IOCTEJIbHBIE KJONEI, DbIKHE TapaKaHbl. HauGonee HarIsagHOE
NposABJIeHHe ABHKYIIero orbopa Habiiofaercs HA NpUMepe BOSHHKHOBEHMS
HOBBIX (hopM G0Ie3HeTBOPHBIX GaKTepHi, YCTOMYHUBBIX K AaHTHOHOTHKAaM.

B NOCTOAHHBIX, HE H3MEHSIONMXCH YCIOBHUAX CPeABl NeHCTBYeT Apyrad
tdopma orbopa — cmabuausupyouuii omoéop. ITo orGop B IOJB3Y IMeHOTHIIOB
€O CpPeJHHM BhHIpaXKeHHeM npusHaka. CTabHIn3upyomui oTbop HAIIDABJIEH HAa
ycTpaHeHHe OT PA3MHOKeHHUA ocobel, (PeHOTUINYECKH 3aMeTHO YKIOHAIOIIUXCA
oT caoskuBIIeica HopMmel. OH HeiicTByeT B CTaOMIBHBIX YCIOBHAX OKpYKaomen
cpefibl, cOXpaHAeT (PEHOTHIIMYECKHH 00IMK HONYJIANH B ee FreHOTHIIMIeCKyIo
CTPYKTYDPY-

Crabrinsupyomuii 0T60p NP IOCTOSHCTBE YCIOBHM CPe/ibl B TeUeHHe COTEH
TRICAY ¥ MHJLIMOHOB IIOKOJEeHHiI ofeperaeT BHABI OT CYIIeCTBEHHBIX H3MEHE-
mwuii. OH nmelicTByeT 0 TeX IOpP, MOKa YCIOBHUA YXHU3HH, IPH KOTOPBIX MaHHBIH
NPH3HAK MM CBOMCTBO GBLIO BRIPAGOTAaHO, CYIECTBEHHO HE MEHAIOTCA. Cra-
6umsupyomas opma oréopa obeperaer HOPMY OT PaspyllalolIero BIMAHUA
MyTaI@oEHOro nponecca. OHA TaKKe UrPaeT OrPOMHYIO POJb A COXPaHEHHA
¥ YCHJIeHHA pe3yJbTaToB IBUIKYIIero orbopa.

JluspynmueHblil omGop — pas3phIBAIOIIMA 0TOOP, IPHBOAUT K IOABJIEHUIO
JBYX MJIX HECKOJBKMX HOBHIX (DOPM M3 O/(HOH MCXOAHOM; OH IeHCcTBYeT MPOTUB
IPOMEKYTOUHBIX cpefHHX (Gopm. Ita dopma oTdOpa CyIecTByeT B CIyYasx,
KOrJa Ha OZHOH TePPHUTOPHMH OJHOBDEMEHHO BCTDeYaloTCA PasHooOpasHbIe
yenosusA. J[U3pyITUBHBEIA 0T6OD HampasjieH IPOTHB ocobell coO CpeJHUM U
IPOME;KYTOUHEIM XapaKTepoM IposBienus npusHaka. Ilomynanmmsa xax (331
«paspeiBaeTcs» 10 JAHHOMY IPH3HAKY HA HECKOJBKO TDYIIL PesynbraTom
AM3PYNTHBHOTO 0TOOpa ABIAIOTCA, HanpuMmep, ABe (POPMEI HOTPEeMKa —
paHHenBeTyIIeit u mosgHenBerymei. Hx BOSHUKHOBeHNE 00YCIOBICHO €3Kerol-
HBIMM OKOCAMHE HAa JIyTax, IPOBOAMMBIME B cepeiuHe jeTa. Bemencrsue aToro
equHAad IONYJANHUA Pasjejnjack Ha JABe He IePeKPBIBAIOIMecH BO BPEMEHH
MOy IAnAy (CPOKM MX I[BeTeHHuA pasobuieHs). MosKHO IPUBECTH APYTOM IIPUMeD
AeACTBAA IU3PYITHBHOTO 0TGOPAa: HEKOTOPhIE JIococeBEIe PHIOBI 00pasyior B 03e-
pax aBe (OpMBI — MEJIKYI0, IHTAIIYIOcH HeOONIbIINMY PaYKaMH, B KPYIHYIO,
110 crrocofy NMUTAaHUA XUINMHYIO.

EcrecTBeHHbIH 0T60p — BaiKHEHIIMIA M eJWHCTBEHHbIH HANPaBIAUIMA
(aKTOp 9BOIOLMH, OIpEeNeNAIIINII BOSHUKHOBEHHE BCeX npucIocobIeHn,
MOSIBJIEHME HOBHIX CHCTeMaTH4YecKuX rpynmn. IMeHHO 03TOMY MOYKHO TOBODHUTH
0 TBOPYECKO# POJIM eCTecTBEHHOro 0Thopa.

Teopus ecrecTBeHHOT0 oTOopa OblIa H OCTAETCH OAHHUM M3 dbyHAaMeHTaNIb-
HEIX 0006I[eHNii OGMOJOTHH, HMEHHO Ha €€ OCHOBe ObL1 OO'BSCHEH MeXaHHW3M
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spoonuu. Ecrecrsemnomy or6opy npunamiesxutT Begymas POJIB B 3BOJIOIHUH,
TaK KaK OH OCYLIEeCTBJIAeT He CIy4aiHoe, a HalpaBJIeHHOe H3MeHeHHe (DeHOTH-
OHYECKOro 00JMKa MONYJIANNNA U ee TeHOTHIMYECKOTO COCTABA.

OT mCXOxHO¥H, TapBUHOBCKOIL, TEOPHHU CHHTETHYECKAd TEeOPUs IBOJIONHH
OTJIMYAeTCA CIAEAYIOIMHMH KOHIENTYaIbHbIMHU II0J0XKEeHHAMHA: BO-IepBbix, CTH
BBOAMT NOHATHE O CIYYAHHOM reHeTHUYECKOM Apeiide; BO-BTOPBIX, CHHTETH-
JecKad TeOpHs 3BOJIONUH JNONYCKAET, 9YTO ¥ OJHOTO NeHa B MONYJIAIHH MOMKET
OBITH MHOTO Pa3HBIX aJleseil; B-TPeTbHX, OHA IMOCTYJIUPYET, YTO 9BOJIOIHA
OPOHCXOAUT IYTEM HAKOILIEHHSA MAJBIX MeHeTHUYECKHWX H3MEeHeHU.

Xora B MEUPOBOM HayuyHoM coobmiectse CTD obmenpusHaHa, HEKOTOPbIE ee
N0JIOKEeHUA (B 0COGEHHOCTH HOCTYJIAT, YTBEP:KAAIOIMAI, UTO 3BOJIIOIUA IIPO-
HCXOMHUT IOCTENEHHO, NYyTeM HAKOIJIEHHs MAajbiX FeHeTHYeCKHUX H3MEHEeHHH)
BBISBIBAIOT COMHEHHA ¥ HEKOTOPLIX YUEHBIX.

Bonpocek! u 3apaHus

1. Y70 noHuman nop ectecTBeHHbIM oTGopomM Y. [lapBuH?

2. Y710 HOBOrO B NOHMMaHWE ECTECTBEHHOro otbopa BHocuT CTI?

3. [Mo4eMy 13 BCEX ABMXYLLMX CUA 3BOJIOLMN TONBKO ECTECTBEHHbI otbop umeeT Hanpas-
NEHHbIA xapakTep?

4. Kak Bbl AymaeTe, NoYemy B HACTOsILLEE BPEMA Ha 3emne OAHOBPEMEHHO CYLUECTBYIOT
W NPUMUTUBHBIE, 1 BLICOKOOPraHU30BaHHbIE OPraHn3mbl?

§ 59. ApanTtaumm Kak pe3ynbTaTt AeiCcTBUS
€CTeCTBEeHHOro oréopa

5
)) 4Yro Takoe npucnocobneHHocTL?

Ilonsarne «amamranus». [Ipo6rema npucnocobirerHOCTH OpPraHM3MOB K ycC-
JIOBHAM CpeJEbl Beerjia Oblia B IeHTDe BHUMAHUSA 3BOJIOIHOHHUCTOR.

B 3BOIIOIMOHHOM CMBbIC/Ie TIOHATHE ¢afalTANAfg» OTHOCHTCH HE CTOJIBKO
K OTAEIBHON 0CO0H, CKOJIBKO K MOIYJSIUM, BUAY, OHOreOmeH03Y.

BosHuKHOBeHMe IpPUCHIOCOBIEHHOCTH K Cpelle — OCHOBHOI pe3yJabTaT 3BO-
monun. Adanmayuu (ot nar. adaptatio — npmraxkmeanme, npucnocobeHne)
PacCMaTPHBAKT KAaK COBOKYIHOCTh CIEIHANBLHEIX CBOMCTE, KOTOPBIE CITOCOOHEI
o0ecreunTh BLIXKMBAHNE M PA3MHOKEHUE OPTAHM3MOB B KOHKPETHBIX YCIOBHSAX
Cpembl.

Obmasa npucnocob/IeHHOCTh JKHUBBIX OpraHU3MOB K YCJIOBHAM CpPeAbl 00H-
TaHHA CKJIAABIBAETCA M3 MHOXKECTBA OTAEJBHBIX aJalTaldil caMoro pasHOoTO
macimraba.

71 BO3HMKHOBEHHA AJANTAIHI, HOMMMO MYTAIMOHHOIO nponecca, HeobXo-
AMMBL IPYTHE NBMIKYIIME CHIIBI SBOJIOLMHE, ITPEXK/Ie BCET0 — eCTeCTBeHHBIH 0T6op.
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IIpucnoco6IeHns He BOSHHKAIOT B FOTOBOM BHJIE, & CKJIa/(bIBAIOTCA B IIpOmecce OT-
fopa «yZayHBIX BAPHAHTOB» M3 MHOXKeCTBA M3MEHHBIITUXCH ocofell oMy IAINH.

KoEKpeTHBIe DOPMEI IPOABJIEHNUS aJaNTalMi IPe3BbIYaiiHO MHOTr00OpasHBI.
Tak, pacTeHNA 3aCYILTABLIX PAlOHOB HMEIOT PasIMYHbIe TIPHCIOCOOIeHHA IS
n0GBIBAHUA MJIM COXPAHEHHA BJaru. 9To Jubo MOIIHAS cUcTeMa KOpHEeH, Mpo-
HUKAIOMAX WHOTJA HA IIyOHHY AeCATKOB METPOB, MU00 pa3BUTHE ONyNIeHHA,
yMeHbIIeHHe YHCJa YCTHHI] HA JUCThAX, 00pasoBaHHE TOJCTOrO BOCKOBOTO
HaJeTa, cOKpalleHHe ILIOMAAU JHCTOBBHIX IUIACTHHOK, JH0O0 BHIOH3MeHeHUe
JNHCTHEB, HaIlpUMep KOJIYKHA ¥ KaKTyCOB.

PaccMOTpHM HEKOTODBIE IIPUMEpHl afjanTanuii — cpejcTBa NACCHBHOM 3a-
IIATEI B CJOMKHBIE aJalTalliH.

Puc. 84. [IpaMeps! MacCHBHOM 3aIUTH Y PACTEHHI W XUBOTHBIX
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Cpeacrea naccusHoi samursl. K cpesicTBaM naccHBHOM 3a1uThi OTHOCATCS
TaKHe CBOMCTBA, KOTOPHIE ONPee/AI0T 3HAYATEILHYI0 BEPOATHOCTh COXPAHEHUA
JKH3HH 0cobu B Gopwbe 3a cymecTBOBaHHE.

Y MKUBOTHBIX YaCTO PA3BHBAIOTCS TBePZble IOKPOBbI, HAIPEMEDP XUTHHOBBIH
[IOKPOB y 4YJIEHHUCTOHOTMX JKMBOTHBIX WJH NAHIHDPEL Y Yepemnax, MPOYHBIE pa-
KOBHHBI ¥ MOJUIIOCKOB. ¥ MHOTHX PACTEHMH M KHBOTHBIX MMEIOTCS 3AIUTHBIE
obpasoBaHus B BHJe U M KOIOUeK (puc. 84). V pacrenuii (KAaKTYCOB, MIMIOB-
HHKA, OOAPHINEUKA U /IP.) TaKHe 00pa3OBaHMA CIYIKAT BALIUTON OT moefaHusa
TPABOASHBIMU »KHBOTHBIMH.

IToxposumenscmeennasn okpacka — BaskHOE CPEICTBO 3AIUTHI OPraHE3MOB.
IToxpoBHTEILCTBEHHAA OKPACKA COOTBETCTBYET IO IBETY OKDPYIKAIOMIEMY tdhory
cpezbl. OHa 0co0eHHO BaskKHA s 3AlUTEI OPraHU3Ma HA DAHHHUX 3TANAX OHTO-
reHesa — HHIWBUAYAJbHOTO DasBUTHA OPraHM3MA: AWI, JHIMHOK, ITEHIOB
u ap. Taxk, siina y OTUI, OTKPHEITO MHE3AANMXCA B TPABe MJIM Ha 3eMJIe, BCeraa
HMEIOT NUIMeHTHPOBaHHYIO CKOPJIYIY, COOTBETCTBYIOIIYIO IO IBETY OKPYIKa-
omemy Gory. Benka posib IOKPOBUTENLCTBEHHON OKPACKH B CE30HHO MeHHA-
fomuxcs yenouax. Hanpumep, HekoTopsle JKUBOTHEIE (Ilecel], 3a:1l, TOPHOCTAIA,
Oesiasi KyponaTka) 3UMON MMeIOT GeJIyio OKPacKy, a JIeToM — COOTBETCTBYIOIIYIO
oy OKpyxaomei cpeasl (puc. 85).

Ha nepsriif B3risag mosocaras okpacka 3ebp ogeHB ApKasd W 3aMeTHa Ha
mobom dore. Ha OTKPBITBIX NPOCTPAHCTBAX NPH Maselineil onacHOCTH 3e0pbI
obpamatorcs B Gercreo. Bo Bpems Gera Mx CHIIYaTHI CTHDAIOTCS, PA3MBIBAIOTCH,
4epHO-6eJble MOJIOCH! CIMBAIOTCH B cepebpHCTO-CeprIil MBeT, u Gerymmi TabyH
Kak Obl pacTBOpAeTCA B APOKANEM MapeBe KADKOTO TPOIIMYECKOro [HA.

ITpedocmepezaousan okpacika — 910 0OBIYHO APKas (KpACHAas, HKeaTasd, yep-
Hasl) OKPacKa, XapaKTepHas AJA XOPOLIO 3aIMAIIeHHBIX, AJ0BUTHIX, KATAINX
dopm. Takyio okpacky UMeOT 603XbH KOPDOBKH, OCHI, IT9EJEl, IIIMEIH U ID.

Mumukpus (ot aHrI. mimicry — moapaskaTelbHOCTE) — CXOLCTBO Gea-
3aIMATHOTO M CHeRXOOHOIO BHJAA C IPEACTABHTENAMH HEPOACTBEHHBLIX XOPOIIO
3alMINeHHBIX BHAOB. Hampmmep, nmecTphie ApKO OKpamieHHble 6a609YKH ce-
MelCTBa TeIMKOHHU/] MMeIOT HEeNPUATHBIH 3aIaX, W II0ATOMY OHM HeChemobHEBI
And nrun. Myxu-xypyaiku, BHEIIHEe OYeHb MIOX0XKHe Ha o¢ (MM IYei), 94acTo
CHIAT Ha IBETKAX 30HTHYHBLIX W CIOKHOIBETHEIX pacTeHui (puc. 86). Xorsa
OHM COBepPIIEHHO 6e300MIHbBI, OTHIEI He PEIIalOTCA UX TPOTraTh, NIPUHUMAA 34
BOOPYEHHBIX XaJIOM HaCeKOMBIX.

Cnoxnnle amanranun. K cloKHBIM afanTaliaM OTHOCATCH: CIOCOOHOCTH
pPacTeHHi K HACEKOMOSJHOCTH, PA3BHTHE IJa3a KaK OpraHa 3peHHs, BOZHUK-
HOBeHHe B3aWMHBIX IPHUCHOCODOJEHHH Yy HACEKOMOONBLISEMEIX DAacTeHHII U
HAaCeKOMBIX-OIbLIUTEIeH,
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“3asu-pycak

Puc. 85. [TokpoBUTETLCTBEHHAA OKDACKa W €€ OTHOCHTENbHBIH XapaxkTep
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Myxa-xypuanka, Myxa-xypuanka,
roxoxas Ha nyeny rnoxoxas Ha ocy

Puc. 86. MuMHEKpHS ¥ HACEKOMBIX

HacexomoaaHOCTEIO 00/18/1a10T TAKHE DACTEHUS, KAK BEHEPUHA MYXOJOBKA,
pocsaka (puc. 87). Pocarka uMeeT paj coBepmeHHBIX ¥ 3(hdheK THBHEIX IIPHCIIO-
COOJIEHHH IJIs JIOBJIM M IepeBapHBAHHUA HaceKOMBIX. JIMCThs y Hee HOKPBITHI
UYBCTBHTEJBHBEIMH BOJIOCKAMH, ¥ OCHOBAHUSA KOTOPEIX PACHOJOXKEHBI KJIETKH,
BBIIENAINIHE JUIKYI0 U ADOMATHYIO XKHAKOCTE. CTOHT HACEKOMOMY CecTh HA
JINCT, KAK OHO IpHaunaer. PasapaskeHune OT JBHYKEeHHH HACEKOMOI'O BEIZLIBAET
CBePTBhIBAHHE JIMCTOBOM ILUIACTMHKY. 3aT€M BOJIOCKH JINCTA BHIACIAIOT JKUAKOCTD,
boraryio hepmenrtom nencuroM. Ilox AelicTBHeM NeNcHHEA HACEKOMOE IIepeBaPH-
BAETCs, & PAaCTBOPEHHBIE BEIlleCTBA BCACBIBAIOTCA 4Yepe3 JHMCTOBYIO ILTACTHHKY.

Adanmayus na npumepe 3pumenvbHoz0 annapama. BONIOMHA T34 IPOXO-
AuJia KaK HeNPePHIBHBIM PsJ| IOCTeIIeHHAIX YCOBEPINEHCTBOBAHMI. Y HEKOTODPHIX
OJIHOKJIETOYHBIX OPraHU3MOB BOCIPUATHE CBETA OTCYTCTBYET, Y APYTAX — HMe-
€TCH CBeTOUYBCTBHTE/JbHOE IATHO C IUI'MEHTOM. ¥ MHOT'OKJIETOYHBIX KHBOTHBIX
3BOJIIOIMA annapaTa BOCIHPDHUATHS CBeTa CBA3aHA € ero ycaoxHeHmeMm. Tak,
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LLimens onbinger
PocsaHka BaGouka onbingeT colBeTie NonoBHUKA LIBETKW KNeBepa

HenexTtec
3aBnekaet
MENKUx
HacekoMbIX
B CBOUW
NOBYLUKK

B BUae
KYBLUMHYMKOB,
KoTopbie
obpaasylotcs
Ha KOHLe
JINCTLEB

Hacekomoe NPUKNENNOoCh K BONTOCKam
Ha NUCTbAX POCAHKA

Puc. 87. CiosxHBIe aflanTanuy — pe3yabTAT [JJIATEILHON SBOJIIOIIAHA

V ILIaHapuii (cBOGOIHOMKMBYIIME IUIOCKHE YePBH) HMEIOTCA IPUMUTHBHEIE «TJIa3-
Ku» — yrayOJieHus, 3al0/IHEHHbIE INTMEHTOM. ¥ YWIeHHCTOHOTHX TIOSBIISIOTCH
riasa ¢paceTouHoro tTuna. PdaceToUHEIE IVIa3a B IIeJI0M 0T MO3aMYHOe H306paske-
HHe [PeMeTOB IO UX MeJb4YalllluM ABUKEHUAM, 0e3 KOHKPEeTH3aIuH IeTae.

¥ Apyrux JKHBOTHBIX (KaJIbMapos, KapaKaTHI], OCbMHHOTOB) 3BOJIOIHSA
OpTaHa 3PEeHHA 3aKJI0Yajack B 00pa3s0BaHUH IJIA3HOTO MY3BIPA € MKHIKOCTHIO,
JIMH3bl — XPYCTaJliKa, 'PYNIEl CBETOYYBCTBUTENLHBIX KJIETOK — CETUATKH.

Hanbreinaa sBoIONUA OPraHa 3PeHUA IIPHBEJIA K YBeJINICHIIO KPHUBHU3HBI
XpycTaquKa, pasBUTHIO 3pAaYKa, rJIa3HLIX MEIIIL, CBeTOUYBCTBUTEIbHBIX KJIETOK
THIA KoJIOOYeK W IIajlodex.
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IIpucnoco6IeHre BOSHMKAET He CPasy B FOTOBOM BHJE, & AJIHTEIbHO Gop-
MHpPYeTCH B IIpPOIleCCce IBOJIONMM IOCPEACTBOM oTOopa ocobeif, obiajfarommx
IpH3HAKAMU B Hambosiee BEIDAXKeHHOU (opme.

Bee afanTanuy EMeOT OMHOCUMEAbHbLIL XxapaKmep: afanTanusa K OJHOMY
KoMIIIeKcy (haKTOpOB cpelbl Heo0A3aTebHO OCTAaHETCH HpucnocobieHueM B
IPYTHX YCJOBHAX. 3aIIUTHBIE IIPUCIOCOOIEHHsI OPraHM3MOB OT OJHHX XHII-
HHUKOB He CIAcaloT X OT APYIMX: B UACTHOCTH, A/IOBHTEIX 3MeH, OMACHBIX IJIA
GOJBIIHHCTBA XHBOTHBLIX, IOEJAI0T MAHTYCTHI, €KW U CBHHBH.

Bonpocsl U 3apaHvs

1. [aitTe onpeneneHue noHATUA «ajantaums».

2. oA BAMSIHUEM KaKMX ABVXYLLMX CUN 3BOSIIOLMW BO3HUKAIOT agantaumum?

3. YeM xapakTepuayloTca Takve agantaumm, Kak CpeacTsa NacCMBHOMN 3awmTsl? MNpueseauTe
npvMepsbl NACCUBHOW 3aLLMThI Y XWBbIX OPraHu3MOB.

4. YT0 TaKoe NOKPOBUTENLCTBEHHan okpacka? MpueeavTe NpUMepsl NOKPOBUTENLCTBEHHOM
OKPackKu Yy XXWUBOTHbIX.

5. [MoyemMy apanTaumm MMEIOT OTHOCUTESbHbIN xapakTep? MNpueeauTe NpUMepbl OTHOCUTESb-
HOCTW apanTtauuu.

6. [aiiTe xapakTepucTWKy TWUMY afanTauuy, 3aKnio4aloWeincs B TOM, YTo ASTNOBLIR Ape-
BECHBbI BLIOPOK BbIKOBLIPUBAET HACEKOMbIX M3 OTBEPCTWUA B KOpe AepeBa C NOMOLLbLIO
KaKTyCOBOW UITibl.

a MUKPO- U MAKPO3BOJTIOLUSA

§ 60. Mukpo3agsoniouMsa Kak npouecc
BuaooO6pa3zoBaHus

b
.) Yro, cornacHo Teopun Y. [lapeuHa, SBNSETCH Pe3ynsTaToM 3B0M0UMK?
-

MuKpO3BOOLHOHEBIE poLeccsl. COBOKYITHOCTh 9BOIIOIHOHHBIX IIPOLECCOB,
MIPOTEKAIOIUX B NONYJANUAX BHAA, — MUKPOIBOLIOYUSA NPUBOJUAT K M3MEHe-
HUI0 TeHOMOHAOB 3THUX Momyaanuii. MEKDPOSBOIIONKA NPOHCXOJHT HA OCHOBE
MYTAIMOHHOH H3MEHUYHBOCTH H I107] KOHTPOJEM eCTeCTBEHHOro 0T60pa. ITomumo
3TOr0, Hd MHKPOIBOJIOIMOHHLIE IPOIECChl MOT'YT OKa3biBATh BIUAHHE H30J1dA-
nusA B Apeiid reHos, BEI3BIBaA NPHCIOCODHTENbHBIE H3MEHEHHSA MONYy AU,
OpUBOAAINHNE K BOSBHHKHOBEHHMIO HOBBIX BHJIOB.

Iloxa ocofu M3 PasHBIX MONMYJANHNH OZHOTO BHAA CKPEIIHBAIOTCA M NAOT
I[LJIOZOBUTOE MIOTOMCTBO, BUJ OcTaeTcdA efuHbIM. OQHAKO B pe3yJbTaTe CHJIbHOTO
IaBJIeHUA U30JANAN 00MEH reHeTUIeCKOM wHpoOpManUel MeX Iy IOnyIANIHAMA
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MOZKeT IpepBaTbCA. B H30JMPOBAHHBIX NONYIANMAX TAKHE CIyUANHBIE SBOJIIO-
[HMOHHbIE IPOLECCHI, KAK MyTalluH, APe( reHoB, MOTYT IPOTEKATEL HO-DA3HOMY.
BosrukHOBeHUE HaeKHOH H30AALAH MeM¥ Ay PasHbIMH YAaCTAMHE BHAA O3HAYAET
€ro pasjieeHne Ha ABA WM HECKOJBKO BHJOB. MIMEHHO MO3TOMY HB0IAIIMIO
HA3BIBAIOT «IYCKOBBIM MEXaHU3MOM BHI000Pa30BATEILHOIO IIPOIECcCas.

B TeueHMe JECATKOB M COTEH THICAY IMOKOJEHHWH B H30JJMPOBAaHHBIX IIOIY-
JIANHAX MOTYT HAKAMJIMBATBCHA CYLIECTBEHHBIE DA3JIN4usd, ONpeeaionue He-
BOSMOYKHOCTE CKPEITHBAaHUA ocobell W3 pasHBIX NMONyIAnui. B Takom ciaydae
MOJXHO TOBOPUTH O BO3HMKHOBEHHH HOBLIX BHIOB.

®opMsI BHA000paszoBaHua. Pazimuaior (dbopmel Busoo6pa3oBanus: reorpa-
buYeCKyI0, 9KOJOTHIECKYI0, THOPUIOTeHHYIO.

T'eozpagpuueckoe sudoobpasosarue ocHOBAHO Ha IIPOCTPAHCTBEHHOM H30JIf-
. IIpu sToM apeas HCXOAHOrO BU/a pacUIeHseTCS HA OT/leJIbHEIE (DPATMEHTHI,
KOTOPBI€ IIOJTHOCTBIO MIIM YaCTHYHO M30JHPOBAHEL APYT OT Apyra. EcrecTBenHbIit
0T6Op B MOZOGHBIX QparMeHTax HAeT B Pa3HBEIX HaNpaBJeHUAX. B pesyianrare
BHJI pacnajiaeTcs Ha reorpad)HuecKue MOJBH/EI, KOTOPHIE C TEYEHHEM BPeMeHH
MOTYT NPEBPATHTECA B CAMOCTOATENbHEIE N0YeDHUE BHILL.

Teorpaduueckoe Bugoo6pasopanme — Beceraa IIPOLIeCC MeNJIeHHBIH, IPOHCX0-
AAMUA Ha IIPOTHAYKEHUH COTEH THICAY IOKOJeHHi. VMeHHo 3a IIPOOIKHUTEILHOE
BpeMs B Pa300ILEeHHBIX YACTAX apeasia BH/Ia BHIPAGATHIBAIOTCA Te GHOIOTHIECKHe
0CODEHHOCTH, KOTODhIE MOTYT IPHBECTH K PeNpPOAYKTHBHON HM30JAINHE pPasos-
INeHHBIX MOOYIANUA. B kauecrBe nmpumepa reorpaduyeckoro Bua000pasoBaHmA
UpuBelieM BOSHUKHOBEHME IBYX BH/IOB KDPYIHLIX 4aeK — cepeGpHCTOH uaiiku
H KJIYIIA-XOXOTYHBH, JKHUBYMIHX Ha nobepexbe Banrmiickoro m CesepHoro
Mopeil. ITH /{Ba BHJa CBA3AHLI MeK Ay co60il 6OIBIION Uenpo DOABHA0B, Hace-
naromux Cesepryio EBpasuio, ¢ ofHOH CTOPOHBI, I'pennanguio u Cesepryio
AmepHuKY — ¢ apyroii. Ocobu aTux MHOT'OYHCJIEHHBIX ITOJBHUI0B CKPEI{HBAIOTCS
B IPMPOZie U JAOT ILIOAOBUTOE IOTOMCTEO. B paitore Bantuiickoro u CeBepHoro
MOpe#i COLIINCh KOHETHBIEe 3B€HbA BOCTOTHON 1 3anajHoOH Ieny MoOABH/0B — NBA
CaMOCTOATENBHBIX BHJA: cepebpucTas yalika M KIyIIa-XOXOTYHBS.

ITpu reorpadmueckoM BuZ006pPA3OBAHMM HOBBHIE BHIEI MOT'YT BO3HHKHYTH
BCJIEACTBHE pacniaza apeaJa MIMPOKOPACIPOCTPAHEHHOIO POLHUTENBCKOTO BALA HA
(parmenThl. B KauecTBe npuMepa Taxoro Iponecca MOHO Ha3BAThL BOSHUKHO-
BeHUe BHJIOB JaHAblmra. Mcexonusii pogurenbekui BH/I HECKOJIBKO MHJIJIHOHOB
JieT Hasall Okl IMHPOKO PACIPOCTPAHEH B IIMPOKOJMCTBEHHEIX JIECAX Espasnun.
B uerBepruuHLIHl TepHoOx B cBA3M ¢ COKpAaIlleHHeM ILJIOLIAAM JIECOB eNMHBIN
apeas 9TOro BH/Ja OBLI Pa3OpBaH HA HECKOILKO YACTell. JlaeapIn coxpaHmiIcsa
JIAIIL Ha JECHBIX TEPPHUTOPUAX, U3berkaBIINX oneneHeHus (B I0xHOM Espore,
3akaBkasbe, Ha [lanbHeM Bocroke). K Hacrosmemy BpemeHnu IepesXuBIITHI
OTefileHeHre Ha lore EBPOIBI MaHABII BTOPUYHO IIHPOKO PacIpoOCTPAHUJICH II0
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Beeil JlecHO# 30He, o0pa3oBaB BHJ — JaHABIIN Maiickuii. B 3akaBrasbe u Ha
JlanseeM BocToke BO3HMKJIH /iBa APYTUX BHJA JAHABIIIA.

Ironozuneckoe 8udoobpasosanue GazupyeTcsa Ha GHOJOTHIECKOM HBOAIMH.
[IpEMepOM TAaKOro BH000pa30oBaHMsA, B YACTHOCTH, cuHMTaeTca (PopMUpOBaHUE
[OSTH BUIOB CHHHUIL. DTH BUALI OTIMYAOTCS 10 IHAIMIEBOH CIENUAIN3alui 1 MeCTy
obutagua. Tak, 6oabIIas CHHHOA TATaeTCA KPYIHBIMH HACEKOMBIMH B CaZlaxX 1
HmapKax; JazopeBKa 1o0bIBaeT MEeJKUX HACeKOMBIX B TPEIMHAX KOPHI H MOYKaX
[epeBBEB, X0OXJIaTasd CUHALA INTAETCA CEMEHAaMH XBOHHEBIX /IePEBBEB; MAUIKA 1
MOCKOBKA TTHUTAIOTCH NPEAMYIIeCTBEHHO JeCHEIMH HaceKoMbIMH (puc. 88).

Teorpaduueckoe 1 9KOJIOTHUECKOe BUA000pa30BaHNA HOCAT dusepzeHMHbBLIL
xapaxmep.

Tepmur «dusepzenyusa» (ot nar. divergo — OTKIOHAIOCH) KAK PACXOH/E-
H¥e IPUSHAKOB Y POJCTBEHHBLIX IPYII B IPOIecce 9BOJIONUH OBLT MpeAIoxKeH

" T

Puc. 88. Drosormyeckoe BugooOpasoBanue (Ha IpUMepe CHHMIL)
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eme Y. JlapBHHOM IIpH paccMOTpeHMH NpobieMbl Buzoobpazosauusi. OCHOBHOM
OPHYMHON AWBEPreHIUM OH CYMTAJ BHYTPHBHOBYI KOHKYDEHIHIO M €CTeCT-
BeHHBI# 0TGOD.

Husepresnusa — Heusbe)KHOe CIeJCTBHe Pa3HOOODA3HS KU3HEHHbBIX ycJo-
BUH, BHYTPUBUIOBOI GOPBOBI 3a CyIIeCTBOBAHHE M CTPEMJICHHS BHIOB K MAK-
CHMAaJIbHO BO3MOMHOMY 3aCeJIeHHI0 MecT O0UTaHuA.

T'ubpudozernoe 6udoobpasoeanie MoXeT IPOUCXOANUTE M IPH GHICTPOM H3Me-
HEHMM KapHOTHIA (Haupumep, IPH BOSHUKHOBEHHH MONHUILIONAuN). M3BecTHEI
rpynnsl 6ausKuX BUAOB (0OBIYHO ¥ pacTeHUil: XpusaHTeM, KapTodes, Tabaka,
NIEeHUObl ¥ JP.) ¢ KPATHBIM yBeJIWYeHHeM 4HcIa XpoMocoM. Iloaumionaasie
(OpPMBI KPYIIHBIE H MOTYT CYILECTBOBATH B (0JIee CYPOBHIX YCIOBUAX, GeM JATLIO-
HHEIe. Biarogapa aToMy B BHICOKOTOPBAX U B ADKTHKE YHCJIO MOJIHILIOMIHEEIX
BHJIOB PACTEHHH DPE3KO YBeIHUYEHO.

I'ubpuporennoe Bui006pasoBanme npecTaBiIseT coboi IIpolecc BOBHAKHOBE-
HUS eCTeCTBEHHBIX I'MOPHIOB ¢ IOC/IeYIOMMM YABOSHHEM JHCIa XpoMocoMm. Tax,
KyJbTypHa#A cIuBa (2n = 48) BosHMKIA IyTeM rEOpEAR3anuE TepHa (2n = 32)
¢ anbr4oii (2n = 16) ¢ moceayoOmEM yABOEHHEM YHCIA XPOMOCOM. Hexotoprie
BU/(bI MAJTHHBEI, TA0AKOB, GDIOKBBI, MOJBIHH, HPUCOB — TAKKe IOJIHILIOMALI
rUOPHIOTEHHOrO0 IPOUCXOMKACHHsA. [[DyIM IPUMEpOM THODHIOreHHOTO BHIO-
00pa3oBaHHA ABJIsAETCA PAOMHOKH3HILHUK, COYeTaIMUi NPHU3HAKH DAOHHE
M KHM3HWJA U BCTpedarlnuiica B necax Ikuol AxyTun.

Bonpocokl 1 3apanus

1. [Oaiite onpepeneHuwe noHATUNA «MWUKpO3BONOUMA». Noa BO3OEACTBUEM KaKUX 3BOJIO-
LUMOHHBIX (haKTOPOB NPOMCXOAMT MUKPO3BOMIOLMS?

2. To4emy MUKPO3BOMIOLMIO HA3LIBAIOT NPOLECCOM npucnocobuTensHOro U3MeHeHus
nonynaumin?

3. Yro Takoe Bugoobpaszosavme? Kakve CYLLECTBYIOT TUNbl BMaoo6pa3zoBaHma?

4. [Mo4emy reorpadpuyeckoe U 3KONoruyeckKoe BMA000pa30BaHUs UMEIOT AMBEPreHTHbIN
xapakrtep?

5. Y7o npeacrasnset coboi rubpuaorexHoe BuaoobpasosaHme?

§ 61. MakpoaBoniouus Kak npouecc
dopMUpOBaHMA HAABUAOBLIX TAKCOHOB
Kakue npoueccsl, NOMUMO M3MEHEHUs! FeHETUHECKOro cocTasa NoNynAUMiA,

3 =
J) hopmupoBaHMa aganTaumii 1 0Bpa3oBaHMa BUIOB, SBASIOTCS pesynsTataMmm
3BOMOLUMNT?

IlonaTne 0 Makpossomonuu. TepMHH «MaKpPOIBOIIOMHIS» (Tak ke Kak m
TePMUH «MHKDPOSBOJIIONHA») BBeT B GHOJOIMIO M3BECTHBIM PYCCKHH TeHETHK
0. A. ®ununuenko B 1927 r. Benen 3a HuMm HEKOTOPBIe y4YeHBbIe IOJAaTaiH,
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YTO MAKPO3BOJIONMHAA — KaYeCTBeHHO JPYToi IPOIEce 110 CPABHEHUIO C MHKPO-
aposronueii. OgHAKO GOJBIIMHCTBO COBPEMEHHBIX YY€HBIX CUHTAKT, 4TO B
OCHOBE MAKPO3BOJIOIMOHHBIX MPOIECCOB JIeKAT Te e ABMIKYIIHe CHJBI, 4TO
H B OCHOBE MHKDOJBOJIONHMH (HACJEACTBEHHAs H3MEHYHBOCTH, eCTeCTBEeHHBIN
oTOOp ¥ PenpOAYKTHBHAA H30aANHs). TakuM 00pa3oM, MAKpPOIBONOUUL — ITO
npouecc GOPMHPOBAHNA HA OCHOBE MHKPOIBOJIOIMH HAJBHIOBBEIX TAKCOHOB:
PONOB, CEMEHCTB, OTPAAOB, KJIACCOB H T. I.

MaKpO3BOJIOMHOHHEIE IIPOMECCH IIPOTEKAIOT B OTPOMHOM IIPOMEXYTKe
BpeMeHH, [I03TOMY HEIOCPeACTBEHHO M3y4aTh UX HeBO3MOxKHO. TeMm He MeHee
Hcee0OBAHMEe MAaKDPO3BOJMIOIMH IPHBEJIO YYEHBIX K BBIBOJY O HEepaBHOMED-
HOCTH ee TeMIOB. IlaJleOHTOJIOrMUYeCKHe MaTepHaibl ybexaaloT B TOM, 4TO
HEKOTOpBIE IPYIIILI OPraHM3MOB Pa3BHBAINCH OTHOCHTEIBHO OBICTDPO, & APyTrue
IPYIIIBL JJIUTEIbHOEe BpEMSA 0CTABAIHCEH IPAKTHYECKH HeM3MeHeHHEIMU. MHBIMH
CJIOBAMH, ONHH OPraHM3MBI CKJIOHHBI K «B3DBIBHOM» 3BOJIIOIUH, ADyrue —
K «3aCTOHHOM».

MakposBOIIONMOHHEIE IIPOIECCHl HAYT B IBYX OCHOBHBIX HAIIDABIEHHAX —
OHMOJOrHYeCKHH mporpecc ¥ OHOJIOTHYECKHI perpecc.

Buoaorugyeckuii nporpecc. Ilox 6momoruyecKUM IpOrpeccoM HOHHMAIOT
IOCTHKEeHHe IPYIIIOH OpraHusMoB ycmexa B ODopb0e 3a CyIecTBOBAHHE, KAKUM
OBI IIyTEM 9TOT yCIEeX HU OBLI JOCTHTHYT — YCJAOMHEHHEM HIIH YIPOIleHHeM
OpPraHU3aIluH.

K opussaxkaMm O6HMOJOTHYECKOT0 IpOrpecca cjieiyeT OTHECTH yBelHdYeHHe
YHCJIeHHOCTH JAHHOW CHCTEMATHYECKOM IPYIIEI OPTAHM3MOB; pacIIHDeHHe 3a-
HIMAEeMOT0 €10 apeaja; BOZHHKHOBeHUE HOBHEIX TAKCOHOMHYECKHX KaTeropuii.
HanpumMep, HDOKDPLITOCEMEHHBIE DACTEHHS HCIBITHIBAIOT GHOJOTHYECKHN IPO-
rpecc. Takue yCI0KHeHMs B OPraHW3AIMH PACTeHMi, KaK NOSABJIEHHE I[BETKA
¥ 1II07a, 06YCJIOBMIM Pa3BHUTHE OT/ENa IIOKDBITOCEMEHHEIX H MO3BOJHJIN KM
3HAYHTEJIbHO VBEJIHYHUTH CBOK UHCJIEHHOCTH, IIMPOKO OCBOMTEH pDasHbIE CpPeIbI
00MTAHNSA M CHH3HTh 3aBUCHMOCTH OT BJIHUAHHA (AKTOPOB CPEJEI.

Kak 0uoJoruueckuil mporpecc MOXKHO XapaKTepH30BaTh BOSHHKHOBEHHE
Kjacca HaceKOMBIX. JAHBOTHBIE 3TOr0 KJacca MMEIT OTHOCHTEJBHO MAaJkle
pasMephl, BHICOKYI0 ILIOJOBHTOCTh, KOPOTKHIl XM3HEHHBIH IHKJ, JOCTATOY-
HO BBICOKMII YDOBEeHb Da3BUTHs HEPBHOI CHCTEMBI M OPraHOB YYBCTB. ¥ HHX
3HAYUATEJbHO CMArYeHA BHYTPHBHAOBAA KOHKYDPEHIUS MEMXIY JHYMHKAMH H
B3POCJIBIMHM 0COOAMH BCJIEACTBHE IPOCTPAHCTBEHHOIO B MHIEBOro pasobuienns.
IlepeunciieHHBEIe 0COGEHHOCTH IMO3BOJIHIN IPEJCTABUTEIAM KJIacca HACEKOMBIX
3aCeJUTh BCe OCHOBHBIE Cpe[bl JKH3HH M CTaTh CAMOH MHOIOYMCJIEHHOH rpym-
[0ii JKMBOTHOT'O MHUpa, paccesmWBIIelics 1o BceMy 3eMHoMy mapy. IIpomeccs
BH1000pa30BaHUA B HA3BAHHOM KJAacce IPOAOJIKAaIOTCH.
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Buosornueckuii perpecc XxapakTepusyeTrcsa CHHKEeHHEeM YHMCJIeHHOCTH, CyKe-
HHEM apeajia ¥ MOKeT IPUBECTH K BEIMAPAHUIO OIpe/e/IeHHOH CHCTeMaTHIecKOR
rpynnel opraEu3mMoB. MMeHHO 6mOJIOrHYecKHH perpecc NpHBEJN K PE3KOMY
CYKEeHMIO apeajia M YMEHBIIeHUI0 UNCIeHHOCTH PACTEeHUI U3 OTHesa Iamopor-
HUKOBHIHEBEIX, FOCHOJCTBOBABIIMX B KaMEHHOYrOJIbHOM mnepmone. Vismenenue
KIMMATHYECKHUX YCJIOBHI, B YACTHOCTH 3HAYHUTE/JIbHOE CHH}KEHHE BJIA*KHOCTH,
06yCIIOBHIIO perpecc MATOPOTHUKOB, PA3MHOYeHHe KOTOPHIX IOMHOCTRIO 3aBHCHT
OT HAJIWYHASA BOJABI B OKDYIKaIOIel cpeze.

IIyTu mocTH:KEHHS OMOJOrHYecKoro mporpecca. Bompochl 0 BO3MOMKHBIX
OyTAX OOCTHMKEHHS OMOJOTMYEecKOTo mporpecca paspaborasJ Haml coOTedecT-
BeaHUK A, H. CeBepuos. OauH U3 rIaBHBIX IyTe#l OMOJIOruYecKoro nporpecca,
[0 MHEHHI0 YIeHOT0, — apomopgos (mopdodusuosoruyecKkuii nporpece), T. e.
BO3HHKHOBEHHE B XO/I€ 9BOIIOIMWH AMaNTAIIM, KOTOPEIE CYIIeCTBEHHO NOBBIIIAIOT
YPOBEHb OPraHHU3aIMH JKWBBIX OPraEm3MoB. ApoMopdo3nl BeJyT K OCBOEHHIO
BHU/IAMH HOBBIX cpefi oburanus. Hanpumep, BEIXOJ IOBBOHOYHEIX HA CYITY OBLIT
00yCIIOBIeH TaKUMHA apoMopdho3aMu, KaK HOsABIeHHe MaAPHbIX KOHETHOCTeH, Jier-
KHX — CHEeNHaTHSHPOBAHHBIX OPTAHOB JBIXaHU#A, BHYTPEHHETO OILIOJOTBOPEHHA
u ap. Beixoy pacteHmil Ha cyury ObLI IIpejolpeesieH TAKHMH apoMopdo3aMu,
KaK DOABJIeHHEe MeXaHHUYeCKHX TKaHeH, ofecmeudmBalOIMX ONOPY, BOCKOBOM
KYTHKYJBI, 3al{UIA0Ie# OT BHICEIXaHMA, COCYLHUCTOH CHCTEMEI, obecmedu-
BaOIEel BcackIBAHWE M IPOBeAEHHWE BOALI B OPTaHBL.

K umcny KpynmHBIX apoMopd030B OTHOCKTCA IOABIeHMEe (DOTOCHHTE3a, MHOT'O-
KJIETOUHBIX OPraHH3MOB, IOJIOBOTO PAa3MHOMKEHUA U IP.

ApomMop(ho3sl — ATATETBHBIN 9BOTIOIHUOHELIN IPOLECC, IIPOUCXOAAMUIT Ha
OCHOBE MyTall{ii, eCTECTBEHHOI'0 0TO0pa 1 APYyrux dakTopos sBoaionun. Passu-
THEe KaXJ0H KPYIIHOH CHCTEMATHUYECKOM I'PYIIILEI OPraHU3MOB COIIPOBOMIAE€TCA
apomMopdo3aMHu.

Apomopdozam A. H. CeBepoB IpOTHBOIIOCTARIAJ HAH0ANANITAIIHHE (OT Irped.
idios — cBoii, ocoGrrit u Jat. adaptatio — nmpunaxkmBanme, npucrocobiaerue).
Houoadanmayuu — 3To IpoIece IpucnocobIeHnsa OpraiusMoB K pasHooOpas-
HBIM YCJIOBUAM OKDYKAIOIMIel cpenbl, He COIPOBOMKIAIIIUICA IOBHIIIEHHEM
YPOBHsA OpraHusanuu. THOHYHBIN Pe3yAbTAT HAM0AJANITAIIME — pasHooOpasue
GOopPM ¥ BHJOB MJIEKOIHTAIOIIHX, IPHCIOCODIeHHBIX K MUTAHWIO HACEKOMBIMH
(pmc. 89).

Hanpumep, pesyasTaToOM WAHOAJANTALIMK [[BETKOBBLIX PACTEHUN SIBIAIOTCA
pasHOoOGpasHble croco0bl ONbLIeHHA. HaceKoMOoONbLIgeMble PACTEHUA OOBIYHO
HMMEIOT ApPKHe IBeTKH WX I[BeTKH, coOOpaHHBIe B COI[BeTH:A, o0Jasaloniue apoma-
ToM uiH GoraTele HEKTapoOM. ¥ BeTPOONBLIAEMBIX DACTEHHI HeB3DaUHBIE MeJIKHe
IIBETKH, COOpaHHBIE B COIIBETH, HE MMEIOT HEKTapa M 3amaxa, IIbLIbIA JerKas
M cyxXad, a AJUHHBIE H TOHKHE THIYMHOYHbIE HATH JacTO CBHCAIOT H3 IBETKA.
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Puc. 89. UaroazanTanuy HACEKOMOAMHEIX MJIEKONHTAKOIINX
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Ob6wasn Oezenepauyus — PesKOe yNPOIleHHe OPraHW3aluy, COMPOBOMKIA-
oIeecs yTPaToil psAjia OPraHOB U CHCTeM OPraHOB, IIOTepel uxX QyHKIHI. Ob1as
Jeresepanus dacTo HaOMOgaeTcs NpH IepexoAe BHAOB K IapasUTHIECKOMY
obpasy xusan (puc. 90). Tak, mo OyTH JereHepanuy MIJI0 DA3BUTHE JTeHTOYHBIX
gepBeil, VIPaTUBIOHX IO CPABHEHHIO CO CBOOOJHOMMBYIIWMH IpPeJACTABHUTE-
JIAME THIA IUIOCKUX YepBeld MUIeBapHTeJbHYI0 cHCcTeMy. BIIOXH W BIIH KaK
CJIeZCTBHE MApasUTH4YecKOro ofpasa yKM3HHM YTPATHIH KpBLIbiA. B pesyasrare
JlereHepanyuy HEKOTOPhIe PACTeHUA-NapPasuThl YACTHYHO MJIH IOJHOCTBIO yTpa-
THJIA TAKWe OpraHbl, KaK KOpeHb u crebess (HanpuMep, paddresns ApHOILAH,
[IeTPOB Kpecr).
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Puc. 90. O6mas nereHepanus — yOpOINeHHe OPraHM3alyuu BHIOB
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Hecmorps Ha TO 49ro 06ias mereHepaiusi IPHBOLUT K 3HAYHUTEJIbHOMY
YOPOILEHUIO OPTaHUBAIMK, BH/LI, Pa3BHBAOIIUecH IO ITOMY MOYTH, MOIYT
YBEJIMYHUBATE CBOK) YHCIEHHOCTh, PACIIMPATEL apeast o0WTaHusA, 06pa30BLIBATH
HOBBI€ BUJALI H PyTUE CHCTEMATWYECKHe I'DYIOEI, T. €. JOCTHraTh OMOJIOTHUe-
CKOTO IIporpecca.

ITyTH 5BOIIONHA OPraHAYeCKOro MUPa 60 COIETAIOTCS APYT ¢ APYyroM, Ju6o
CMEHAIT JDPYT ApyTa, NPpHYeM apoMOop(O3bl NPOHCXOAAT CPABHHUTENIBHO PEIKO,
B TO BpeM# KakK HAHOafanTanusa — NIpolecc nocToseHEIN. Ho mMenHO apoMop-
(03BI ONIPeNeNAI0T HOBBIE STAILI B DABBUTHH OPraHUYECKOro Mupa. Bo3HUKEYE
B pe3ynbpTaTe apoMopd0o3a, HOBbIE CHCTEMATHUeCKHe I'PYNNEl 3aHHMAIOT APyrue
cpenrl xusHU. [lanee 5BOMIOIMA WAET NyTeM HAHOANAITAIMH, PE3YJILTATOM
KOTOpO# ABIAeTca MHOrooGpasme (opM OpraHusMoB. B HEKOTOPHIX CJydasx
HAV0AaNTanus 3aBepliaeTcs o0ImIeH qereHepanue.

Bonpocekl 1 3apanus

1. YT0 NOHWMMAaKT NOA MakpoaBonoUMel? Kakue 0CHOBHbIE HanpaBieHus BIAENsioT B MaK-
poasoniounmn?

2. Yro Takoe Guonoruyeckuii nporpecc? KakoBbl MyTH €ro A0CTUXEHNs?

3. Y7o Takoe Guonoruueckuii perpecc? MNpueeauTte npuMepsl GUONOrMYECKOro perpecca,
npuBeaLwero K BbiIMUPaHUIo CUCTEMATUYECKOW MPYNNbi.

4. PackpoiiTe conepxaHue NoHATUS «apoMopdo3». MpuseguTe NpPUMEPL! 3TOrO SBNEHUS
Y XWBOTHbIX U pacTeHuit. KakoBo ero 3BoMIOLUMOHHOE 3HaYeHue?

5. [aiite onpegenenve noHaTvs «uguoagantaums». Npuseaure npuMepsl naMoaganTauum
Y PacTeHuin n XNBOTHLIX. MoKaxuTe 3HayeHne namoaganTaumii 1A 3BONIOLMUA.

6. [JaiiTe xapakTepucTuky o6Liein gereHepauwn. MNpuBeanTe npumMepsl, Koraa o6uwas
AereHepauus nNpyeesa CMCTEMAaTUYecKylo rpynny opraHu3MoB k GM0NorMieckomy npo-
rpeccy.

§ 62. [lokazaTenbCTBa MaKpO3BOMIOLMM

5
J) Bo3amMoxHbI v ookasatenscTea Npouecca MakpossoaoLnmn?

Ha ocHoBe (hakTHIecKOro MaTepuasa, IOJYIEHHOTO B IOCIejapBUHOBCKHIL
IepHo/], y9eHble He TOJbKO DONOJHUIMN JOKA3aTebCTBAMH SBOJIOIHOHHOE yUe-
HHE, HO U 3HAYHUTEJIbHO PACIIHMPHINA H YIIYOHIH €ro TeOpeTHYeCKHe OCHOBEIL.

HOK&B&TEJILCTBBMH MaKpPO3IBOJJIIOIIMH CIOAYXKaT JaHHbBIC NaJIEOHTOJIOTMH, 2M-
6pHOJIOTHH, CPDAaBHUTEILHON aHATOMUH, Ouoreorpadun.

ITaneonTOIOTMYECKHE JOKA3aTEIbCTBA IBOJIONHH. B IaleoHTOMOTHH
(mayka 00 MCKOIaeMBIX OCTATKAX OPraHW3MOB) HAKOILUIEHO MHOrO (GaxToB u
A0Ka3aTeJIbCTB 9BOJIIONNH, OCHOBAHHBIX HA M3YVUYEHHHM HMCKOIIAEMEIX OCTATKOB
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BEIMEPINIUX BH/OB M COIOCTABJIEHHM MX CTPOCHHA C COBPEMEHHBIMH BUAAMM.
B peay/bTaTe CPABHATEILHOTO AHAIM3A HCKOINAEMBIX OCTATKOB BEIMEPIINX BUOB
VUEeHBIM YIaJ0Ch YCTAHOBHUTH IepPeXoaHbie (POPMBI ¥ (PuIOTeHeTHIeCKHne PAILI,
IeMOHCTPHUPYIOIIUE HAJIHYHEe SBOJIOIMOHHOTO IIporecca.

ITepexodnbie Gopmb. — BTO OPraHU3MEI, COYETAIOIME IPUSHAKH CTPOCHUS
SBOJIOIIMOHHO GoJIee APeBHMX U Ooliee MO3AHMX rpyn. IlepexoxHbIMu GopMaMu
CYUMTAIOTCA BhHIMEpIINe BHALI pacTeHuii — GeHHEeTTHTHI, COYETAKIHe CTPOeHME
rOJIOCEMEeHHBIX ¥ [BeTKOBBIX; BEIMepIIHe 3Bepo3y0nle Allephbl, KOTOPble HMeJIH
IPU3HAKH, CBOMCTBEHHEIE TIPECMBIKAKIIUMCA H MIEKOINTAIIHIM.

dunozenemuueckue padb. — 3TO PANBLI CBA3aHHBIX POACTBOM HCKOIae-
MBIX (OPM, JeMOHCTPHPYIOIIHE XOI q)mmreﬂesa (MCcTOPHUYECKOI'0 Pa3BHTHUA
OPraHM3MOB) M CMEHY YCJIOBHi OKpysKaiomei cpeAbl M3sBecrHOMY PYyCCKOMY
nameorTonory B.O. KoBaneBCKOMY yAalloCh BBICTDOMTH (usoreHeTHYECKUA
pan nomageii. B nanHbIA pAX BKI0OYeHO 12 POXOB M HECKOIBLKO COTEH BHIOB.
Kasxblil M3 9THX BHOB COOTBETCTBOBAJ OIIPe/ieIeHHOM CTalui HCTOPHYECKOro
pasBUTHA, KOTOPasA NPOLBETAJIA B TeUeHWe MUJIJIHOHOB JIeT, IPekje 9eM Bhl-
mepsa. MecTo BbIMEpIIEro BHAA 3aHMMAJ APYTroi, OMM3KOPOACTBEHHBIA BHI.
Anajiornusbie (DUIOTeHETHYECKHE PAABLI OBLIA COCTABJIEHBI IS MOJUIIOCKOB,
HTJI0KOMKHUX, BepOIIo/I0B, xkupados, caoHOB (cM. puc. 91).

DMOpHOIOTHYECKHE JOKA3aTeJbCTBA IBOJIOIMH OCHOBAHBI HA BHIABICHHH
CXOZCTBA B CTPOEHHH 3apOAbllliell PasHBIX CHCTEMATHYECKHX TPYII OpraHua-
mos. Eme B 1828 r. pycckuii ecrecrBoucneiraTens K. Bap chopmyniuposan sa-
KOH 3apodbLuLe6020 cx0dcmeéa, COTIACHO KOTOpOMY, deM bosee paHHAA CTalUs
HHAMBALYAILHOTO DA3BUTHsA, TeM 0OJbIIe CXOACTBA OOHAPYKHBAGTCHA MEMAY
pa3IMYHBIMA OPraHM3MaMHU. JTOT 3aKOH BbITEKAeT U3 00IIero MOI0KeH!s, BbI-
ckasagHOro BapoM: «B kasnmoit Gonpmioi rpymme ofimee ofpasyercd paHbIIe,
yeM cIenuaigbHoe» . Hanmpumep, Ha PAHHHX CTAAUAX PASBUTHSA 3aPOABIIIN BCEX
[HO3BOHOYHBIX IPAKTHYECKY He OTJAMYAIOTCS APYT OT Apyra (CM. pHC. 26). JIums
HA CPEeJHUX CTANUAX Yy 3apOAbIIIed (GOPMUPYIOTCA 0COGEHHOCTH, XapaKTepHbIe
i peid W 3eMHOBOJHEIX, a Ha OoJjiee MO3JHUX CTaJHAX — 0CcOoDeHHOCTH IIpe-
CMBIKAIOIUXCH, OITAI ¥ MJIeKonuTaomux. Harnaaasi npumMep 3apoApllieBoro
CXOJCTBA — 3aKJaAKa 'KabepHBIX Imiejel y BCeX IMO3BOHOYHBIX, B TOM HHCIE H
HA3eMHBIX.

K. Bop He 6bL1 9BOJIIOMHOHMCTOM, HO CBOMM 38KOHOM OH IIOATOTOBHJI IIOYBY
11 06BbACHEHHA MPOLEeccOB OHTOTeHe3a C MO3WIMM SBOJIONHMOHHU3MA. Eme
Y. Jlapsun obpamay BHUMaHHe, YTO M3y4eHHe OHTOTeHe3a OPraHM3MOB IIPO-
JIABAET CBET HA UX IPOHMCXOMKAeHMe, MOCKOJBKY «B 3apo/bllle MOXHO BHIETH
CMYTHBIH HOPTPET IpeAKa». JTO IOJI0KeHNe JIerJI0 B OCHOBY 0UOZeHemuU1eckozo
3axona, chopMYyIMPOBAHHOTO HeMenKuMHU yueHsMu @. Mrosrepom u 9. Tekke-
JIeM: OHMozeHe3 A8]Aemca KpamKkum u OblcmpblM NosmopeHuem Puiozenesa.
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CNEAbI, OTNEYATKM U OKAMEHEJIOCTH APEBHUX OPFAHM3MOB

e PRy

Pac. 91. ITaseoHTONOTHYECKHE JOKABATEILCTEA JBONIONHHA
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CpaBHHTE/IbHO-aHATOMHYIECKHE TOKA3aTeJlbCTBA IBOJIIOIHH 6a3upyroTca Ha
M3YUEHNH U CPABHEHWH CTPOEHHMSA OPraHW3MOB, NPHHAJJIEKAMHUX K PASHBIM
CHCTeMATHYECKHUM I'PynmaM. AHATOMHYECKHE HCCIeJOBAHHA MO3BOJANT BhI-
SABHUTH CXOACTBO B CTPOGHHMH BHEIIHEe He MOXO0KMX OPraHOB M CHCTEM OpPraHoOB.
Hanpumep, BEIACHEHO, UTO IepeHIe KOHeYHOCTH TO3BOHOYHBIX JKUBOTHBIX 10
CTPOEHMIO IIOIHOCTHIO0 COOTBETCTBYIOT APYT APYTY (PHC. 92). [aske pacmojioyKeHne
MBI, HEPBOB, KPOBEHOCHBIX COCY/IOB M CTPOEHNE BEYTPEHHUX OPraHoB CaMBbIX
Pa3IMYHBIX MO3BOHOYHBIX KHBOTHBIX BO MHOTOM CXOZHO.

B 6HOJIOTHH PasandgaioT ABe GOPMEI CXOACTBA: MOMOJIOIHI0 H aHAJIOIHUIO.

B xauecTBe JOKA3aTeNbCTEA IBOJMIONHH 3HAUYUTENBHYIO POJIb CHITPATIO YCTAHOBICHHUE
FOMOJIOTHH OPTaHOB MM CTPYKTYD, HMeloIlee IePBOCTeNeHHOe SHAMeHNE 1A BRIACHEHAA
(HIOTeHETHIECKOTO POACTBA MEX /Ay OpraHuaMamMu. ['OMOIOTHHEIMY HA3BIBAIOT OPraHEel,
pasBHBAIOIUECHA B3 ONHUX 3a9aTKOB, HMelolie O0Imuil 1Al CTPOSHUA I BRITIOIHAIOMAE
Kak CXOQHEIe, TAK W pasimdable QyHKimuA. OnpeseneHa roMOJOTHA ANOBUTEIX KeJIe3
aMEH O CIIOHHBIMH JKee3aMu APYIax KuBOTHEIX. O0HADYKEHO, YTO TOMOJIOTHYHEL Ye-
ys aKyJI 1 3yOBI MJIEKOITMTAIONINX,, MOJIOUHBIE JKeJIe3hl MICKOIUTAIOIIHUX TOMOJIOrITHEL
[OTOBEIM 3KejIe3aM, UACTH [BETKA (MEeCTHKH, THIYMHKH, JIETIeCTKH) — JIHCTHAM.

AHajormuHBIe OPTaHbI UMEKT a0COMIOTHO Pa3HOe PasBUTHE H CTPOEHHE, XOTA MHO-
rZa MOTYT WMETh BHEIIHee CXOACTBO, KaK, HAIPUMep, KOHEYHOCTH KPOTa M Me/BelKH.
AHAJIOrAYHBIMHE CTPYKTYPAMH TAKsKe ABJIAIOTCA KPbUIbA HACEKOMBIX H ITHIL.

 CXOACTBO NEPEAMWX KOHEYHOCTEM NO3BOHONHBIX.

Puc. 92. CpaBHATEILHO-aHATOMUYECKHE OKA3ATEIHCTBA POACTBA
MMO3BOHOYHBIX JKHBOTHBIX
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CpaBHUTeTEHO-aHATOMHYECKHE JOKA3ATEILCTBA SBOJIIOIIMH TIPECTABISAIOT
coboit pydumenmapnuie opzansi, unu pydumermut (ot tar. rudimentum — za-
4aTOK), T. €. OPTaHkI, KOTODbIE YTPATH/IN (IIOJTHOCTHIO MK YaCTHUYHO) CBOM HyHK-
nuu. PyjuMeHTaMH ABISIOTCA OCTATKM TA30BBIX KOCTE y Ge3HOroi AmepuIb
HENTONY3HKa U 3Mei (yAaBoB), KUTOOOPa3HBIX.

YesnoBex mMeer pyaMMeHTADHBIE OPraHbl — KOIIYHK (ocTaTOK XBOCTOBBIX
NI03BOHKOB), 3a4aTOYHEIE YIIHBIE MBIIIIE! (CBHAETEILCTBO TOrO, YTO MpPegKH
4eJIoBeKa 00J1aa NOABHKHON YITHOK pakoBuHO#). Kiaccuueckum npuMepom
PYAMMEHTAPHOIO OpPraHa, yTPATHBIIEro CBOM (QYHKIUH, JOJIroe BPeMs CIHTAICH
anneHJuKC YesoBeKa (cienas kumka). B Hacrosmee spema, ognako, HU3BECTHO,
9ITO anleHAHKC KOHTPOJIHPYeT GaKTepHaIbHYIO0 (QJIOPY B KHINEUHHKeE.

Eme oxnum mpumepom pyaumenTapHOro oprama y 4esoBeKa MOrYT CJy-
FKUTB OCTATKH TPETHEro BeKa (IPo3payHoil MUTaTeIbHOH MepenoHKM), KoTopas
XOpOIIO PasBuTa y ITHL, PENTHINNA U MHOTMX MJIeKonuraomux. [Ipu mosere
Yy OTHII TPETbe BEKO OYHKIMOHHPYET KAK «CTeKJIOOYHCTHTENb». Y UeIOBeKA
OHO y4acTByeT B c60pe HHODOJHBIX YACTHI, KOTODPEIE NONAZAOT HA CAHBHUCTYIO
[J1asa, CBA3BIBAA HX B BA3KYIO Maccy B yIJy Ijiasa, OTKYJa OHM MOTYT GBITE
JIETKO yZhaneHbl. CiefoBaTelbHO, PYAMMEHTH HE IIOJHOCTHIO YTPaTHIH CBOH
GyHEKIHH,

Koneuno, pyaumenrapusle opraus He MOT'YT CIYHTH AOKA3ATEJIHECTBOM
OOCTYyNATEeJIBHOTO 9BOJIOIHMOHHOIO PAa3BHTHA OT HUBIIUX (DOPM K BBICIIHM.
Ho onm orpaskaior npomecc X MCUe3HOBEHUS B HBOJIOIAH.

Amasucmuyeckue opzanvl, WA AMABUIMBL (or nar. atavus — npapopu-
TeJib) — NPU3HAKH, KOTOPBIE MHOTJA BCTPEYAIOTCH Y COBpeMeHHBIX (opMm ma-
JIEKHX NIPEKOB, HO B HOPMe UM He IIPHCYIIHe, OMHAKO XapaKTepHble IId HuX.
ATaBHBMBI DACCMATPHBAIOTCA TOJBKO KAK AOKA3ATENHCTBO IpezIoaraeMoro
Xoza sBomonuu. OHH CBHIETENBCTBYIOT 0 (DHIOTeHETHUECKOM POACTBE MeXIy
Pa3TMYHBIMI OPTaHU3MaMH: TEeMH, ¥ KOrO 3TH IPHU3HAKH NPHCYTCTBYIOT KAk
HOpMA, M TEMH, Yy KOr0 OHH B HOpMe He mpoaBigioTcs. [IpumepamMu aTasmama
CyKaT DOKOBbIE MATBIE HA KOHEYHOCTAX V JIOMIAAH, TOJOCATOCTD Y IOpOCAT
AOMAILIHUX CBUHEI, XBOCT, OOMIbLHAA BOJIOCATOCTH BCETO TeJja, HAJIHIUE JOTION-
HHTEJIBHBIX IIap MOJIOYHBIX jKeJle3 — Y deloBeka (puc. 93).

CpaBHHTeNBbHO-aHATOMHYECKHE UCCJEJOBAHHA COBDPEMEHHBIX BBICOKODAa3-
BHTBIX U 60Jiee IPUMUTHBHBIX (JOPM MO3BOJIAIOT IPEACTABUTH HX (hunorenes,
T. €. HCTOpuYecKoe passurue. Cpeiu COBPEMEHHBIX MJTEKOIHTAIOIHX U3BECTHE
ARNEKIaayIue (yTKOHOC, eXUAHA), CyMUaThle (KeHI'YPY, CyMuaThe Genku, cyMm-
JaThle MeBe/iU U /ID.) U IIJIalleHTapHbIe YKHBOTHEIE. VX cpaBHEHMe yKaskIBaeT Ha
TO, 9TO SBOIIOINS MIEKOIUTAIOMIUX IIJIa OT dKMBOTHBIX, OTKJIAALIBAIOIINX SHIA,
K JKHBOPOAAIINM (OpPMaM ¢ ele HePa3BUTOH IIANEHTON W 3aTeM K IJIaleHTap-
HBIM JKHBOTHBIM, POMKJAIONIUM y2Ke XOPOIIO C()OPMHPOBAHHEIX JeTeHBIIIe.
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~ L MNEKOMUTAIOLINX

Puc. 93. ATaBU3MBl ¥ PYAAMEHTEI — JOKAasaTeJbCTBa HpejAIojiaraeMoro xoua
MAaKpOIBOJIONHHA

BuoreorpaduyecKkue X0OKa3aTeNbCTBA YBOJIONHM OCHOBAHLI HA CPaBHEHUH
dope! ¥ hayHLI Pa3HBIX KOHTHHEHTOR IIaHeTHl. JlaHHBIe, KOTOPLIMH pacuoJia-
raet 6uoreorpadus, CBHAETEILCTBYIOT O TOM, UYTO BHJLI BOSHUKAIH B KAKUX-TO
onpefeneHHLIX o6IacTAX, a 3aTeM 3acendanu Oojlee MIHPOKHE TEPPUTODUH.
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HssecTHo, Hanpumep, uro dayna Espasun u CeBepHOM AMepHKH CXOLHA B
OTHOIIEHUH obuTaTeeil TYHAD | JIECOB, a YKHBOTHEIH MHUD eBPasWiCKAX cTenei,
aMepPUKAHCKUX IPepPUil U 0COOEHHO NYCTHIHb 060MX KOHTHHEHTOB Pa3INYaeTcs
BHAYUTEJNBHO Gosbmre. O6GbACHAETCS HTO TEM, UTO B IPEKHME I'e0JOTHUECKHE IPbI
B pailoHe Bepunrosa Mopa Mexy Asueit 1 AMepHKOif 6blIa CYyXONyTHAS CBA3H,
bnarozapsa ueMy MOr NpOHCXOAHUTH 0OMEH ;KHBOTHEIMH. Tako# obMeH ocyme-
CTBJIAJICA TJIABHBIM 00pa3oM MeKIy KHUBOTHBIMH TYHADHI W Taiirn. Oburarenn
GoJee 10JKHBIX IIMPOT B TeM GoJiee IyCTHIHL Ha OBOMX MATEPHKAX OCTABAJINCH
HM30JIMPOBAHHBIMH H Pa3BUBAJIMCH CAMOCTOATEILHO.

Bonpocbkl n 3apavusa

. Hasosute nokasatenscTea, CBMAETENLCTBYIOLME 06 3BOMIOLMY OPraHNYecKoro MMUpa.

. Ha kakux uccnenoBaHnsax OCHOBAHbLI NANEOHTONOMMYECKME N0Ka3aTeNnbCcTea IBOSIO-
uan?

Kakoe 3HaueHWe B Joka3aTensCTeax 9BOSIOLMM MMEET YCTAHOBMIEHUE NEPEXOAHBLIX HopM?
Mpuseaute npumepsl nepexoaHbix GOPM, CRYXaLLMX A0KA3aTENLCTBAMM 3BOIOLMM.

. Kakve HayuHble MeToabl 1exaTt B OCHOBE CPaBHUTENbLHOM aHaTOMUM?

O yem cBMOETENLCTBYET CXOACTBO CTPOEHUS 3aPOALILLEN XUBOTHLIX HA PAHHUX CTAOMSX
pas3BuTua?

B 4em cocTouT cylHocTs GroreHeTuyeckoro sakoHa? MNpueeauTe aokasatensCTea nNpo-
ABNeHNA BUOreHeTUYECKOro 3aKoHa Ha NpUMepe pacTeHwi.

. W3 cnopbl Mxa KyKyLIKUH leH pasBMBAETCH HUTb (MPOTOHEMA), MOXOXas Ha HUTYATYIO
BOAOPOCAb. Kakoi 3aKoH oTpaxaeT 370 ABneHne?

ah W N=

N o

!MM NPOUCXOXAEHUE YENOBEKA — AHTPOTOrEHE3

§ 63. AHTpONOreHes C TOYKU 3PEHUN IBONIOLUUN

5 ) Kakue npuaHakv CBUAETENbCTBYIOT O NPUHAANEXHOCTU YenoBeka K uapcrey
2 XKMBOTHbLIX?

IlpefcTaBieHHA O eCTECTBEHHOM MPOMCXOKIEHHU YeJOBeKa OT JKHBOTHBIX
IPEeAKOB CYIeCTBOBAJH ellle B IIy0OKOH ApeBHOCTH. Brepsele HA MECTO Yeso-
BEKa B CHCTEME XHMBOTHOTO MHDPa YKasajl ApHCTOTeNb.

K. JIunnei oTHec 4eloBeKa K KJACCY MJIEKOMUTAIOIINX, OTPALY IPUMATOB,
Buny Homo sapiens (HesmoBex pasyMHBIH).

OCHOBHYIO DOJIb B CTAHOBJEHHUM NPEJCTABICHHI O »KMBOTHOM IIPOMCXOK-
JeHWH 4denoBeka ceirpana kHura 4. [lapeuna «IIpoucxoxgeHne YelIOBEKA
B nonoso# ot6op» (1871).
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MecTo yer0oBeKa B 300JI0THYECKOH cHcTeMe. JelloBeK KaK CyIecTBO GHOoIo-
rH4YecKoe 3aHUMAaeT Olpele/IeHHOe MeCTO B CHCTeMe JKUBOTHOTO Mupa. OcobeHHO
60JbINOE CXOACTBO ¥ YEI0BEKa OTMEUYAeTCA C MIEKOIHTAIINMH OTPAAa IpuMa-
ToB. HenoBeKy, TaK e KaKk ¥ IpUMAaTaM, CBONCTBEHHBI IIPOTUBOIOCTABIEHAE
IepPBOTO TAJbIa KHUCTH BCEM OCTAJBHBLIM, DOJBIIAA MTOABHIKHOCTh BEPXHEH KO-
HEYHOCTH, CMeHa MOJIOYHBIX 3y00B, OTCYTCTBHE CE30HHOCTH IOJIOBBIX IHKJOB,
pOKJIeHMe, KaK IMPABHJIO, OZHOTO JeTeHEIIIA.

Boxpiie Bcero uepT ¢X0ACTBA YCTAHOBJIEHO MEXXKAY UEJIOBEKOM H YeJIOBEKO-
ob6pasubeiMu obespssHamMu. Hampumep, aHTpOIONALI 00JI€I0T MHOIHME HH(MEKI[HOH-
HEIMH 00JI€3HAMH, IPUCYIINMH 4eJI0BeKy (Ty0epKyie3, OpomrHoHl Tud), JeTCKHH
napannd, TU3eHTepHdA). ¥ IIUMIIaH3e BeTpedaeTcsa OonesHas [layHa, BOSHHKHOBE-
HHe KOTOPO#, KaK M ¥ YeJ0BeKa, CBA3AHO C IIPUCYTCTBUEM B KADHOTHIIE TPEThei
XpomMocoMtbl B 21-# nmape. BelsBIeHEBI yepTHI CXO/CTBA II0 TPYIIAM KpPOBHU. Buo-
XMMUWYEeCKHe ¥ MOJIEKYJISPHbIE HCCIeJOBaHUSA IIOKA3aJIH, UTO II0 CXOACTBY GeIKOB
ans0yMuHOB Haubosee OJIM3KH K Ye/IOBeKY IIMMIIaH3e, TOPHUJLIA, OPAHTYTAH.

OnHaKo MeXIy YeJOBEKOM U YesIOBeKOOODAa3HBIMH 00e3bsSiHAMM MMEIOTCH
cyllecTBeHHBIe pa3nudusa. MEorue m3 HHUX O0YCIOBIEHBI IPHCIOCODIEHUEM
YeJ0BeKa K NPAMOXOMKAeHUIO: S-00pasHblil MO3BOHOYHHEK C OTUETJIHBO BEIpA-
YKeHHBIMH IIeHHBIM U IDOACHWYHBIM W3rubaMiy, CBOAYATAS CTOIA, IIMPOKHH
JameoOpasHEIH Tas, YIUION[EHHAS TIPYAHAA KJIETKA, MACCHUBHEIE HUXHHE KO-
He4YHOCTH, OoJiee KOPOTKHE M TOHKHE KOCTH BEPXHUX KOHEYHOCTEH, CMEIeHHOoe
BHH3 3aTHLI0YHOE OTBEDPCTHE H AP.

CyImecTBeHHEIE PASIHYHA MEK/Y 9eJ0BEKOM U Ye0BeK00OpasHBIMH 00e3bd-
HaM#u HabII0ZaloTCA B CTPOEHHM dyepema M Moasra. Mosrosas 4acTh depena y
4JeJIOBeKa CHJIBHO IIpeofiafaeT HaJ JIHIEBOH dacThio. ¥ 00es3bsaH, HaoGopoT,
CHJILHO Pa3BHTA JHIeBad 4acTh, 0COOEHHO yenrcTH. Yepen YeloBeKa He HMEeT
CILIOIIHBLIX HAAOPOBHEIX OYT M KOCTHBIX IpebHei, JI0O BHEICOKHMH M BHIIYKJBIM,
YeJII0CTH cJiabble, Ha HUMXHEH JeII0CTH BCJAECTBHE DA3BUTON YJIEHOPA3AeIbHOR
peYy MMeeTcs MoAOOPONOYHEIN BeIcTyn. Moar uenoseka mo oosemy (1500 cm®)
u macce B 2,0—2,5 pasa GoJsiblie, yeM y 4eJI0BeKOOOpasHBIX 00e3bdaH.

IIponcxosknenne YeloBeKa ¢ 3BOJIIOIMOHHON TOUKH 3penns. [Ipomece ucro-
PHUYECKOT0 Pa3sBUTHA YeJ0oBeKa — anmponozeHes (ot rped. anthropos — gesosex
H genesis — IPOMCXOMKJEHHE) HMHTEHCHBHO HCCIENYeTCs CHelualbHOl HAYKOH
anmpononozueir. OnHaAKO eSAHON ¥ ODLIENIPUHATON TOYKHM 3PEHHUS HA BOZHUK-
HOBEeHHe 4YeJIOBeKa [0 CHX IIOp HerT.

B magane XX B. B Unauu 6suin HaliIeHBl HCKONAaeMble (DpaTMeHTEI YelI0CTH,
KOTOPBIM He npupaanu Oosbiroro sHadeHus. Jlumbs B 60-e roger mo pesyabTaTaM
U3Y4YeHHA 5TOH H NPYTHX MCKONAEMBIX HAXOAOK HX OTHECJH K BHAY paMaluTeK
KOPOTKOPBLILIHA B BKJIOYHIN B PAJL OPAMBIX IIPEIIIeCTBEHHNKOB YejloBeKa. MHo-
THe y4YeHble CUMTAIOT ero IOCJHeJHUM OOIMM IIPeJIKOM OpaHTyTaHA, NIMMIAH3E,
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TOPHJLILI B 4YeJIOBeKa. B TO jXe BpeMs HEKOTOPEIE AHTDOIIOJIOTH PACCMATDPHBAIOT
paManuTeKa KaK BO3MOXKHOIO IIPAMOIO IpeJKa dejoBeKa. Bce yueHble CXOOATCA
B TOM, YTO NpPeANIeCTBeHHUKAMHE JI0Jeil ObLIM BRICIINE MPHUMATHI, 00/Ia1aBIIHe
YyepTaMH CXOJCTBA C PAMANHUTEKAMM, HO HE MOXO0XXHe Ha OPAHTYTAHOB M UX IIpeJ-
IIIeCTBEHHUKOB.

Jransl aHTponorenesa. EMHEBIN 1Ipomece aHTPOIIOTeHe3a YCIOBHO IPHHATO
IequTh Ha sTanbl. X cMeHa cBs3aHa ¢ HauboJiee 3HAYUTEIBHBIMA Ka4eCTBeH-
HBEIMHM NpeoOpasoBaHUAMH B CTPOGHHHM ODPraHM3Ma, CTAHOBJEHUEM TDPYAOBOM
JIeATEeJBHOCTH, YCHJIEHHEM ee ODINeCTBEeHHOI'0O XapaKTepa, pPasBUTHEM pedH,
CO3HAHHUSA, MBIILIEHHA.

Ilocne gonrmx cmopoB mogasJidIlee GOJBIIMHCTBO YIYeHBIX NPH3HAIN HaW-
0oJiee PAHHUMH TPEACTABUTEJIAMM CEMEMCTBA JIIOJed NepBhIX NPAMOXOAANIHX
CYIECTB — a68CMPAJiOnuUmMeKos, KOTOPhIX CUHTAIOT IPOMEKYTOYHBIM 3BEHOM
MeXX/1y KMBOTHRIM # udesioBeKoM. Haubosiee JpeBHHe HaXOIKH aBCTPAJIONHTE-
KOBBIX, HalifleHHBLIe B BocTounoit Adpukre, npeacrasieHbl 60JbIIeH YacTEIO 3y-
fammu, hparmeaTamu dyeatocteii. J[aHAbBIe HAXOIKM XapaKTepHU3yIOTCS BO3PACcTOM
4,5—6,5 mnu ger (puc. 94).

Haun6oJsiee H3BeCTHEI OCTAHKH JPEBHEHININX ABCTPAJIONMUTEKOB U3 J(QHOIHH.
OcobeHHO HHTEepeCcHA HaX0AKa «JIIocH» — JKeHCKHH HemoJHbI# ckener. MoxkHO
IOIYCTUTE, YTO 3TH aBeTpasonuTexku (Bospact 2,0—3,5 MiH jeT) Aand Ha4aio
IepPBLIM IpejcTaBHTENAM poxa Homo (uenoBek), a Take Pa3sHbIM BapHaHTaM
OoJiee MO3THUX BHUAOB aBCTPAJOIMTEKOB.

Bce m3BecTHBIE HA CeTOAHA HAXOAKH TPYAHO 00beMHUTE B OfANH BHA. O6pa-
maeT Ha cebs BHHMaHHe 0OJIBIION pasMax H3MeHUYMBOCTH ANUHEL Texa (ot 109
mo 152 em) u apyrux npusHakoB. O0beM M0O3ra aBCTPAJIOIUTEKOB B 3aBUCHMOCTH
OT BeJIMYHHEI Tena Kouaebaerca ot 440 mo 550 cm®.

PagpIme cymTaoch, YTO BEPXHHE KOHEYHOCTH 2BCTPAJONMUTEKOB He IIPH-
HUMAJH YYacTHs B NePeIBHKeHHH, HO B HACTOAIee BPpeMdA 3TH YTBEPXKIeHHA
nepecmatrpuBaiorcsa. CoBpeMeHHBIe yIeHbIe CKJIOHAKTCA K TOMY, YTO aBCTpa-
JonuTeKH obuTanmu DOJIBIIE Ha AepeBbiax, yeM Ha 3emiae. HeBoszmoxkHO ¢ abco-
JIIOTHOH YBEPEeHHOCTLI0 TOBOPHUTHL 00 MCIOAL30BAHMM UMM Opyauii Tpyza. Xora
MOJKHO TIPEJAINOJIOKHATE, Y4TO, MOJ00HO COBPEeMEHHBIM INHMIAaH3€, OHH MOTJIHA
MOJIL30BATHCA MAJKAMH W KAMHAMH.

Ecnu cuurats, yro pog Homo oramuaior, mo KpaiiHeil Mepe, TPH OCHOBHBIX
NpU3HAKA: NPAMOXOXKeHHe, U3rOTOBJIEHHe OPYAMIl TPyJAa, PasBUTHIA MO3T U
peub, — TO B 6OJbINeH CTENEeHN HA3BAHHBIM IIPH3HAKAM COOTBETCTBYET Ye08EK
ymenslii (cm. pue. 94).

IlepBrie HCKOIIAeMBIe OCTAHKH, IPHHAAJIEKAINE YeJI0BeKY YMeJIoMY, ObLIn
o6napyxens! B 60-x rogax XX B. B dduonuu. YyeHble HAYaIH PacCMaTPHUBATh
YyeJI0BEeKa YMEJOr0 KAaK HPOMEeXYTOUHYI0 (opMy MexIy aBCTPAJONHTEKaAMH
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J COBpeMeHHOro
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¥ Yenoeekom |

Puc. 94. Sranm anTponorenesa. JBONIONUA CTPOSHESA Yepena

U Uen06eKoM npamoxodawum. PparMenTsl HCKONAEMOro HK3eMILIApa (KOCTH
CTOIIbI) CBH/IETEIECTBYIOT O €I'0 BePTUKANBLHO IIOXO4Ke, 4 CTPOSHIe KocTek PVK
AOKA3BIBAET MHOM CIOCO0 IepeBMIKEHUA — JIa3aHbe II0 JePeBbIM.

Yenosex npamMoxonamuii, Ges COMHeHUSA, TPUHALIERAT K poAgy Homo. IIpu-
MepHO 1,5 MJITH JleT Hazaj YeI0BeK NPAMOXONAIIHIA (K 9TOi IrpyIe OTHOCHJIHCH
OHUTEKaHTPOI, CHHAHTPOI, reiie1b0eprcKHil YeI0BeK | /Ip.) PACIPOCTPAHMIICH
Ha teppuTopun or IOxkHO0it Adpuxu no Ceseproro Kuras.

Hlo HenaBHEro BpeMeHH ApPEBHEAIIMM IPAMOXOAIIAM deJ0BEeKOM Ha Semue
cuuTancA nurekanTpon u3 HWunoresuu (o. fBa). O6beM ero Moara, Kax moJaraioT
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YenoBek NpaMoOXooaLumi

VTonleHHbIe
HanGpoBHbIe
nyru,

YTOALEHHbIA
BepX Yepena

BuicTynatoLas
HIKHARA
4acTb iMua

lonoea B popme
«flanaTku»

lNpuaeMuUCTLIA ckenert

Heanpeptaney

YTonueHHsle
HanopoBHbLIE ayrv

lonoea ", Bulnatoulancs
no ¢opme X0 Brhepen nuuesasi
HanoMuHaeT 4yacTb
OyxaHKy
xneba
MpU3eMUCTLIR cKkeneT
CoBpeMeHHbIi YenoBek

$IBHO BhIpaXeHHasn
nobHas 4acTb

NaawHo
ouepyeHHan
obnactb
Han6pPOBHbIX
oyr

O4epYeHHbIR
noabopoaok

Buicokasa

dopma
ronoBbl
«JOMWKOM»

WaauHoe cTpoeHue ckenera

Puc. 95. CrpoeHne yepena cOBPeMEHHOT'O
YeJI0BEKa M HCKONaeMEIX (opm

yyensle, coctaBaan 900—1000 cm?.
Ilocienaue HOBelIue QU3MIeCKHe Me-
TOIBI MO3BOJIAIHA OMPEIeIUTh er'o BO3-
pact — 1,0 MiH JeT, B TO BpeMA Kak
JIPEBHOCTH A3MATCKUX MHTEKaHTPOIIOB
kosnebnerca B nmpegenax 1,3—0,1 mne
ner. CeHcamueit crasia Haxogka B Ad-
PHKe IOYTH IIOJHOTO CKeJleTa YeJI0BeKa
IPAMOXOJAIIEr0 — MaJbuhka 12 jger
(Bospact 1,6 MmuH JeT).

Ha repputropun HMapawunsa Haiine-
HBl OPYAHA TPyAa OPAMOXOAAINETO
yeIoBeKa JPEBHOCTHIO OKOJIO 2 MIH
ner. Mexoaa U3 mocieioBaTeIbHOCTH
NelicTBHI NPUA U3rOTOBJIEHHH KaMeH-
HBIX OPYAHI, MOXHO CHeJIaTh BBIBOJ
006 0CODEHHOCTAX Pa3BHTHA PYKH ¥
Jiofei aToi rpynnel. UETEpEcHO, 9TO
«IIpaBIIH» TOTJa BCTPEUYaJHCh TaK
JKe 9acTo, KAK W CPeAH COBPEeMeHHEBIX
AoAei. IT0 MO3BOJAET CAejJaThb 3a-
KJIIOUEeHHE O Pa3BUTUH ACHMMETDHH
IOJIOBHOTO MO3ra — THIIHMYHO 4YeJIo-
BeYeCKOM IIpH3HAKe.

WckonmaeMBI# MATEPHA JAET BO3-
MOXKHOCTE CJleJIaTh BEIBOAEI 00 0cO0eH-
HOCTAX muTaHus. KOCTH KHBOTHHIX,
CIIenHAaILHO pasbuTeie 114 JoObIBaHuA
KOCTHOI'O MO3ra, IPOJOJbHEIE CIeIbI
paspesaHus Ha JJIUHHBIX KOCTAX MO-
I'yT CBHIETEJLCTBOBATE O CHCTEMATH-
JecKOM pasfesiKe TYII 3XHBOTHBIX.

B cBA3u ¢ TeéM, UTO BOCTOYHOAD-
PHKAHCKHE HMCKOIaeMble HAXOAKH
yeJOoBeKa npaMoxoaAamero boxee
JIpeBHUE, MOMHO IPEJIIOJIOKHTE,
yTo ero asmarcKkme GopMbl HMEIOT
apHUKaHCKOEe IMPOUCXOMKJeHHe, 4UTo,
B CBOIO 0O4epedb, MOXKHO CUUTATD IMOJ-
TBep:K/eHHeM MUTPAIHU JIofeil.
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M=uorue ydeHble IPEAIOJIATAIOT,
4TO B pedyasTaTe apo-asmaTCKMX
MHUTpalHii BO3BHHMKJIH [Ba IEHTpAa
pasBuTHs poxa Homo — 3anamHblil
M BOCTOYHBLIH, B KOTODEIX IPOIECCHI
9BONIOIUYA BO MHOI'OM IIPOMCXOJHJIH
HEe3aBHCHMO APYT oT apyra. Kakas
M3 9THX JBYX BETBell IpeiCTABHUTEIeH
yeJIOBeKa NIPAMOXOAIIEro NpuBeia K
IIOABJIEHUIO YEeJIOBEKA COBPEMEHHOTO
aHaToMHu4YecKoro tuma? B cospe-
MEHHOH aHTPOIOJOTHH CYILIECTBYIOT
CTOPOHHHKHM U a@pPUKAHCKOIo, #
a3MaTCKOr0 IEeHTPOB BO3HHKHOBEHHA
ueno6erKa pasymmozo.

K onHOMY M3 HOABHIOB YeoBeKa
Pa3yMHOTO OTHOCAT HeaHOdepmasb-
y€6, JKUBIIUX B JeJHHKOBBIHA IEPHO.
OHu coszgaBanu pasHOOOpPA3HEBIE Ka-
MeHHBIe U KOCTAHEIE OPYAUS TPYAA,
OXOTHJIKCH Ha KHUBOTHBIX, CAHPAIH
C HUX IIKYPHI, Pa3JebIBAJN TYIIH,
crpounu sxuaumia. [Ipegnonaraercs,
YTO HeaHJepTAaJbIlkl CYI[ECTBOBAIH
or 300 teic. mer mo 30 ThIic. JgeT
Hasaj.

Brin nmu HeaHzepraJseln mperKoM
coBpeMmeHHOro yenoserka? HMmeiorcsa
CBEJJeHHs O TOM, UTO HeaHJepTaJell
9BOJIIOIMOHHPOBaI B EBpone omHO-
BPEMEHHO C Pa3BUTHEM COBPEMEHHOTI'0
yenoBeka B Adpure. Cyaa no remern-
YeCKHM JAaHHBLIM, 3TH IPOIECCH] IIIH
HE3aBHCHMO, ¥ HeaHJepTAJIbOLl He
BHECJIH TeHeTUYEeCKOr'0 BKJIA/[a B 'eHO-

Puc. 96. HackanbHBIE DUCYHEH
KPpOMaHBOHIIEB

QJOHI[ qJeJ0BeYecTBd, T. €. OHH He OTHOCATCA K IPAMBIM OpeJKam COBpPEMEHHOI'0

4JesioBeka (puc. 95).

B paccMaTpHBaeMOM IIepHUOJie aHTPOIIOJOTH BBINEJNHIN TPH THUIIA HCKOIIae-
MBIX JIIO,ILEfI: HeaHNlepTaableB, YeJJOBeKa COBPEMEHHOI'0 TUIIa ¥ IIPOMeKyTOYHEIe

dopmeI.
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Ilo BEemEHEEMY OOJIMKY JIIOAU COBPeMEHH020 muna ( KPOMAHbOHYbL) HE OTIH-
YaJHACh OT HAC. JTH JIOAH KUK POJOBBIM OOIECTBOM, M3TOTABJIMBAJIN PasHO-
obpasHble OPYIHAS TPYa, CTPOWIH JKHAIHINA, IIPOU3BOINIA TOHYADHEIE U3JE/IHA,
OOMAIIHUBAJIY KUBOTHBEIX M OKYJBTYPHBAJIH DACTEHHSA, IIMJIH M YKpaIlald
ome:xkay, pucosanu (puc. 96).

Bo3HMKHOBeHHEe UeJIOBEKA COBPEMEHHOI'O THIIA JOJIT0e BPeM: JaTHPOBAIH
CPaBHUTENBHO HelaBHUM BpemeHeM — 40 Tric. JeT Hazazn. OgHAKO JOCTHIKEHHUS
MHUPOBOH IAJIE0aHTPOIOJIOTHH MIOCIeAHHUX JIET IO3BOJIHIN IEPECMOTPETE B3IJIA-
bl Ha BpeMs BOSHMKHOBEHHA YeJIOBEKa COBPeMEHHOro THHa Ha 0ojee mMo3gHIE
cpoku. Ha reppuropuu M3paussi HalijjeH yepell 4eJlOBeKAa COBPEMEHHOT'0 THUIIA
ApeBHOCTEIO OT 92 1m0 115 TheIc. jreT. OueHs ApeBHHE JATHDOBKH HUMEIOT apH-
KaHCKHe Haxogku — mo 120—130 Teic. merT.

TakuMm oOpaszom, aHATOMHUYECKHII THII COBPEMEHHOI'0 YeJIOBEKa CJIOXKHJIICH
BHe EBponb!l ropasgo pasbsme, ueM 40 ThIC. JeT Hasaj, Kak OpeIoJiarairud
yueHble paHee. CylllecTByeT I'MIoTe3a, COIVIACHO KOTOPOH YeI0BeK DPa3dyMHBIN
(Homo sapiens) Bo3auk B Adpuke, wokHee Caxapsl, 6omee 100 Twic. ner Ha-
3anm, 3areM murpuposan B Ilepemnioro Aswmio, orkyza 40—>50 Teic. ser Hasan
nepecenmyica B EBpony. A HeaHIepTaJibllbl, KAK CTAJ0 M3BECTHO, BEIMEDJIH
28 TeIC. JEeT Ha3aj.

Ilae0HTOJIOrHYECKHE MAaTepHAaNLl CBHAETEJIbCTBYIOT O TOM, YTO OKOJIO
50 Teic. et Ha3an B [lepenneit A3uu HeaHJepTaJbIEl 1 KPOMaHBOHIIEI COCYINEe-
cTBOBaNH pAAoM. Ilocne ATUTENBHOTO COCYIIECTBOBAHHMA IBYX IIOJBHIOB Me-
Hee COBEPIIeHHBIH MOABHJ — HeaHJepTaJblbl — OBLI BeITecHeH. IIpuMepHO
40 ThBIC. JIET Ha3aJ OPOMUIOINeN JeMorpadudecKHi B3PHIB B HOMYJAAIHAX HeJI0-
BeKa COBPEMEHHOTO THIIA, KOTOPBEIH COIPOBOKAAJICH YBelWUYeHHEM ILJIOTHOCTH
HaceJIeHHsA ¥ IIPOrpecCHBHBIMM M3MEHeHHAMH B 007acTH MaTepHAaJIbHOH U Oy-
XOBHOHM KYJbTYDEI.

Bonpocokl U 3agaHusa

1. lNepeyncnute OCHOBHbIE Pa3nuyvsa B CTPOeHWUW, obpase Xu3Hu 1 NoBeAeHUN Yenoseka
¥ yenorekoobpasHbix 06e3bsH. O 4YeM CBUAETENLCTBYIOT Pa3finins Mexay 4es0BeKoM
v YenoBekoobpasHbiMu 0be3baHaMm?

Ha kakue aTansbl MOXHO NoapasfaenuTs NPOLEce aHTponoreHesa?

Kakoe MecTo B NpOLECcCce aHTPOoMnoreHesa 3aHMMaloT aBcTpanonuTekn?

MoyemMy YenoBeKa yMenoro CYMTaT NPOMEXYTo4HOW HGopMOoi Mexay asCTpanonuTeKoM

1 YEeNnoBEeKOM MNPAMOX0AALLIMM?

. Jaite xapakTepucTuky 0COBEHHOCTEN CTPOEHMA YenoBeka npamMoxoasauero. B yem
NPOABNAINTCS YEPThI 3BONIOLUN YENOBEKA NPAMOXOLSALLErO N0 CPAaBHEHWIO C YEN0BEKOM
yMensim?

6. KakoBbl COBPEMEHHbLIE Hay4Hble B3rNsabl Ha BPpEMS U MECTO NMPOUCXOXAEHWNA YeNoBeka

coBpemMeHHOoro Tuna?

(4] AN
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§ 64. OcobGeHHOCTM U eAUHCTBO COBPEeMEeHHbIX pac
yenoseka

3
)/. Kakue dakTopbl ABNKIOTCA ABUXYLLMMW CUIaMKU aHTponoreHesa?

YenoBeueckne pacel. IlosiBieHHe COBPeMeHHOIo BHAA Jwoaeir B Espome
COBIIAJIO ¢ ero OBICTPHIM paclipocTpaHeHueM B Asum u Ascrpanuu. OueBUAHO,
4TO MeCTHBIE Pa3/IMUddA B KJIHMaTe CocoOCTBOBAJIM pacoBoH auddepeHInanN
JeJI0BeYecTBa, KOTOPYIO MBI HaOJII0gaeM B HACTOAIee BpeMs.

Bce coBpeMeHHOE Ye/I0BEYECTBO NPUHAMJIEKHT K OAHOMY Buay — YesoBek
pasymHeBIH (Homo sapiens). 9To eIHHCTEO OCHOBAHO HA OOIIHOCTH IIPOMCXOK-
NeHWs1, COMHAATBHO-TICHXWYeCKOr0 PAa3BUTHA, HA COOCODHOCTH K CKPEIIHUBAHUIO
Jofed pPasIMYHBIX pac, Ha NPaAKTHYeCKH ONMHAKOBOM YpOBHe ofmiero (Guau-
4YEeCKOT0 ¥ YMCTBEHHOTO Da3BUTHSA IpeJCTABHUTEJIEH BCeX pac.

Yenoseveckue pacb. — UCTOPHYECKH CIOKHUBINNECHA IPYIINLI J0Ael, o0benu-
HeHHBIX OOITHOCTHIO IIPOHCXOXKJEHHA W OOIIHOCTHI HACJEACTBEHHBIX MOp(do-
JOTHYECKHUX ¥ QU3HONOrMYeCKUX NPU3HAKOR, BADBUPYIONIUX B OIIPeJeIeHHBIX
npejengax.

Paca — 3T0 COBOKYIIHOCTH UeJIOBEUECKHX IOMYJIAIMIL,

Buzx Homo sapiens pacnanaercs Ha Tpu GOJIbIIHE pachl: 3KBATOPHAJILHYIO
(Herpo-aBCTPAJIOHHYIO), €BPA3UMCKYIO (eBPONEOHIHYI0), A3HATCKO-aMepUKAaH-
cKy10. BHyTpH Kag0i 00JbINOi pachl BELAEIAIOT MaJible PACHI.

K espasuiicroil pace orHOCHTCA KOpeHHOoe Hacenernue Epponsl, Fxuoil Asun
u Cesepuoit Adpuku. [[/1g eBpONIEOUAOB XaPAKTEPHBI V3KHIA 0BAJ JUIA, CHJILHO
BBICTYIAIOMIUI HOC, MATKHE IPAMBIE UJIX BOJHHCTEIE BOJIOCH. EBponeou sl 06-
JanaT GOJBITNM pasHoOOpasueM OKDPACKH PAAYKHOM 000JI0YKH Iias, CHILHO
Pa3BUTBLIM BOJIOCAHBIM IIOKPOBOM (B YaCTHOCTH, OOPOALI ¥ MYIKUYHH), TOHKHUMU
WU cpefHEMHU 10 hopme rybamu. 1[BeT KOKH ¥ CeBePHBIX eBPONEeB CBeT/IBIH,
Y IOKHBIX — CMYIJIBIH.

JKeamopuaLbhas paca BKIKUAET OTHOCHTEJbHO KPYIIHBIE PACHl — HETPO-
HMI0B M ABCTPAIOHIOB.

Insa nezpoudoe XapaKTepHEI KypYaBhIe YEPHEIE BOJIOCHI, TEMHBII IIBET KOMXKH,
Kapwue rjasa, ciaboe UIu cpejlHee Pa3BUTHE BOJOCSHOTO IOKPOBA HA JTHIIE MY3K-
4HH. ¥ HUX CHJIBHO BEICTYHAIOT YEJIIOCTH, CJAa00-IITHPOKHH HOC, I'yOLI TOJICTEIE,
CKYJIBI pa3BUTHI cpejHe. K Herpougam OTHOCATCA KOpPEHHBIE :KuTean AbpHUKH,
KpOMe ee CeBePHBIX PailOHOB.

Ascmpanouds. — KopeHHBIe xureau ABcrpanuu, OKeaHUM H HEKOTOPBIX
paiioHos IOro-Bocrousoit Asun. Ilo psaay OpU3HAKOB — TeMHOI OKpacKe KOKH,
IMTHPOKOMY HOCY, TOJICTBIM I'yfaM — OHM CXOAHLI C HEI'DOHJAMHU, HO OTIHYAIOTCH
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= MoHrononasl

| AMepUHAbI

Puc. 97. IlpencrasuTesd OCHOBHBIX HelOBEUYECKHX pac

OT HHX BOJHHCTBHBIMH BOJIOCAMM, CHJIBHBEIM DA3BHATHEM BOJOCAHOI'O IIOKpPOBa HA
JIMIEe W TeJle MY»X4YHUH.

A3uamexo-amepuKancKas paca NojpasesseTca Ha OTHOCHTENIbHO Gosbmine
pacsl — MOHTOJIONZOB ¥ aMepuH[ (puc. 97).

K monezonoudnoit pace orHOCcHTCSA KopeHHOe HaceneHue lleHTpaibHOH M
Bocrouno#t Asun, Uagonesun, Cubupu. MoHrosmougaM CBOMCTBEHHBI IPAMEIE
JKecTKHe TeMHBIe BOJIOCHI, ciafoe pasBuTHe DOPOABI ¥ MY:KIUH. ¥ MOHTOJIOHJOB
JKeJITOBATHIN OTTEHOK KOXKH, KapHe IJasa, YIJIOIeHHOoe JHIO ¢ CHIbHO BhIIA-
IOMIMMHCA CKYJIaMH, HOC C HU3KOH mepeHocuneii. Mmeerca snukauaTyc (ocobas
CKJIa/[Ka BEePXHEro BeKa), NPUKPBIBAIOIINN CJIe3HBIN OYyropoK BO BHYTPEHHEM
YroJiKe riuasa.

AMepHKaHCKHe HHASHIEL — GMepuHOb. — IO IPOHCXOMIEHHWIO W MHOTHM
OpH3HaKaM 0au3Kd K MoHrogomzam. OfHaKO y HHX JIMIO IPOMOHIHPOBAHO
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(uMeeT BEICTYNAKIIUI MPOMHIL), BOJOCAHON IMOKPOB HA JIMIE § MYXKYHH OT-
CYTCTBYET BOBCE.

Mesxay HA3BAHHBIMHU pacaMM CYIIECTBYIOT TepeXO/AHEIe (DOPMBEI.

EnxuncTBO UYedoBedeckHx pac. [uddepernuannsa 4yeJ0BeKa Ha pachl IPOHC-
XO[Wia, O-BAAAMOMY, AaBHO, npumepHo 100 Thic. ser Hasax. HecomHeHHO,
YTO OCHOBHEIE MOp(dOJOTrHYecKHe, (PHU3HOJIOrHUeCKHe H TreHeTHIeCKHe IPU3HAKH
YeJI0BeKa KAk OMOJOTHYecKOoro BUia Opliy npuodpereHbl HAIMMHU IIPeJKaMi 0
nuddepeHIMANUEA BAA Ha packl. Paziuumsa MexJy pacaMy KacawTcd JHINb
BTOPOCTENIeHHBIX IPU3HAKOB, OOBIYHO CBA3AHHBIX C YaCTHBIMH mpucnocode-
HAAMHE K KOHKPETHBIM YCJIOBHAM CpeJbl OOMTaHUA.

PaccMOTPMM HEKOTOpHIE aflaliTUBHBIE DAacoBble MpusHaKu. TeMHBIH IBeT
KOKM OKasbIBaeTcsi mpucmocobiieHHeM K yAbTpaduoIeToBOMY 00Iy4eHHIO.
Temuas KoKa He IOABEPraeTcs COJHEUHBIM OKOraM, TaK KaKk MeJaHWH KOXH
[IPEeNATCTBYeT NPOHMKHOBEHHIO YIBTPAdHONETOBEIX Jydeld B Iy0b KOMKHBIX
IOKPOBOB M IpPeJOXpPaHAeT HX OT 0KOrOB U IIOBPeXXKJaIOIero BO3ZIeHCTBUA Ha
KJIeTKU KpoBH. KypuaBeie BOJIOCH Y HETPOUIOB CO3JAIOT TEIJIOM30IANHOHHYIO
BOBAYIIHYIO IPOCJIOHKY, HAAEKHO 3aIIMINAIIIYIO TOJI0BY OT NANAMUX JIydeH
cosana. IlpuueM B BOJOCAHBIX KaHANAX Y HEPOMIOB HAXOMUTCA HAMHOTO GOJIb-
[Ie BOSAYXOHOCHEIX IOJIOCTEi, UueM B BOJIOCAX MOHTOJIOMOB, 4TO elle OoybIre
yBeIMUYHBAeT TEPMOHM30AANHOHHLIE CBOMCTBA BOJOCSHOIO IOKPOBa IOJIOBHI.
V3Kkue riasHble IIeJH, CKJIaJKa BeKa (dIMKaHTyC), XapaKTepHble JJd MOHTIO-
JIOWZIOB, TAK)KE MOTYT MMeTh IPHCIOCOOMTENIBHEIH XapakTep (IpesoXpaHsaioT
rasa OT BeTpa, IMBLIH, OTPAXKEHHOTo OT CHEra COJIHEYHOTro CBeTa).

Bce pacsl paBHOIIEHHEI B OHOJIOTHYECKOM U IICUXWYECKOM OTHOIIEHHAX W HAX0~
ASITCS Ha OZHOM M TOM e YPOBHe 3BOTIONMOHHOro passuTh:. 1o ciocobHOCTAM K
NO3HAHMIO, TBOPYECKOH M TPYIA0BOM AeATeJbHOCTH PA3IMUMil MEeKAY JI0JbMH 110
pacoBOMY NpH3HAKY HeT. MMelomiuecsa pasjvuusa B YPOBHE DasBUTHSA KYJIbTYPhI
HaceJIeHWs] PA3HBLIX CTPAH CBA3AHBI He ¢ OHOJIOTHIECKMMH OCOOEHHOCTAMH J0Iei
PAa3HBIX Pac, 4 C COMUATLHO-9KOHOMUYIECKHMHU YCIOBHAME PasBUTHs OOIIeCTEA.

JiBuzKymue CHJBI aHTpPONOreHe3a. JeloBeK — OHOCOIHAJbHOE CYIIECTBO.
JIBMKyIIHe CHJIBLI AHTPOIIOTeHe3a BKIYAIOT B ces OMoIornyecKue U ConMaib
HEle daxTophl. ITosBIeHre Yei0BeKa KaK OMOJOrMYecKOoro BI/a CTaj0 COOLITHEM
OIPOMHO# BayKHOCTH B Hcropum 3emuu. Ha mepBmix aranax BOSHUKHOBEHHSA
YeJIOBEKA CYIIEeCTBeHHOe 3HAUCHHE OKA3bIBAIH OU002UiecKie (aKmopbl 960.LK0-
LUl eCTEeCTBeHHBIH 0TOOp, MYTANMOHHEIH IPOIECC, N30IANNA, MONYIAIMOEHEIe
BoaiHEI (cM. § 57).

B x071e 2BOJIIONAH AeficTBHe GHOJOrnYecKux (PaKTOPOB IIOCTeIIeHHO ociabeBa-
JI0, ¥ Beflylllee 3HAUEHHWE B AHTPOIIOreHe3e IPHOOpeTann coyuaibHble Qarxmopbl,
a UMeHHO o6ImecTBeHHBIH 00pa3 KU3HM, TPY/ U ero o0IecTBeHHBIN XapakTep,
peds ¥ CO3HaHHE.
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OnHaKo YeslOBeK NO-NIPEKHEMY — CYIINECTBO GHONOTHUECKOE W KAK HEOTh-
eMjieMas 4acTh HPHUPOJALI NOLUHUHAETCS ee 3aK0OHAaM.

Ecmecmeernnbiii om6op kKak OCHOBHAas W HaOpaBJIAKINAd CHJIa 3BOJIIOIUU
OpPraHp9ecKoro Mupa ¢ BOSHHKHOBEHHMEM YeJOBEYeCKOIo ofIlecTBa Pe3Ko Oc-
JnabJisieT cBoe IeHCTBHE U IepecTaeT ObITh BEAYIIHXM 3BOJIOIHOHHBIM (DaKTOPOM,
Ho 651710 66 HEIPABUIILHO MOTHOCTHIO OTPUIATH AEHCTBHE €CTECTBEHHOTO orbopa
B YeJioBe4ecKkoM obiecTBe. OT6OD AeiicTBYeT Ha BCeX CTALHAX OHTOTEHe3a Jelio-
BeKa: IPH 00pa3oBaHUM raMeT (IIPOMCXOAAT BEIGPAKOBKH I'aMeT ¢ HapyIIeHu-
AMH HOPMaJIBHOTO MeXaHM3Ma Mei03a; Ha HMOJBHKHOCTL M KH3HECIIOCOOHOCTD
CIePMAaTO30MI0E B IIOJIOBBIX OYTAX KEHIIHHEI); OTOOPEI HA CHJIY BEIPAKeHHOCTH
POZMTENBCKAX WHCTHHKTOB, HA YCTOUYHBOCTE K MOGOYHOMY AEHCTBHIO JieKap-
CTBEHHBIX NpellapaToB, MECTHOWIOB, PaIHAIIAN, HA YCTOHYMBOCTH K TAKHUM
HEH3JIEYNMbIM B HacTofAllee BpeMs 00/e3HAM dYejoBedecTBa, Kak pak, CITH]I,
CepAeYHO-COCY/AHCThIe 3a00J€BaHUA H AP.

Mymayuonnwiii npoyecc — eguHCTBeHHBIH SBOIIONOHHBII ¢axTop, coxpa-
HAIIUHA CBOe 3HAYeHHEe U B YeJjioBedecKoM obmiectse. Coznasas u NOAJEPKHUBAST
pasHooOpasue ocobeif, MyTamuu B TO Xe BpeMs KpaiiHe OIAaCHBI B YCIOBHAX
ocsiab/leHus AeHCTBUA eCTECTBEHHOrO 0TOOpA M3-33 YBEJNYEHHA TeHETHYECKOT0
rpysa (BpeAHBIX MyTanuii) B momynanuax. PosxzeHue nereit ¢ Gu3UUYECKUMH
¥ INCHXWYEeCKHMH IOPOKaMH, O0lnee CHHKEHHE >KHM3HECIIOCOOHOCTH HOBODOMK-
AEHHBIX BCJIeACTBHE BPEAHBLIX MYTalMil COCTABIAIT PEAJbHYI OHACHOCTH JJISA
COBPEMEHHOTO0 JeJI0BeUecKOoro obmecrsa. TeMI BOSHUKHOBEHHA MyTalui y Yelo-
BeKa HECKOJIBKO YBeJIHWYUJICA BCIAEACTBHE 3aTPDASHEHHA OKDYIKAIOMmeH cpejbl.

H3onayus xak dBONIONMOHHLIA (DAKTOD elle CPaBHUTEILHO HeaBHO MMeJa
8HaUeHMe /LA JeloBe4ecKoro obmecrsa. C pa3BUTHEM COBPEMEHHOTO TPaHCIIOPTa
U MacCOBOI MUTPAlMM JIOfleil OCTaeTcsA BCe MeHBbINe FeHeTUYeCKH H30IHPOBAH-
HBIX Tpynn HacedeHHsa. Hapymerwe msonsanunoHHBIX 6apbepoB crnocoGeTByer
oboramiennio reHooHIa BCEro YeJI0OBEUECTEA.

ITonyasayuonnvie 60inbl Kak GaKTOP 3BOIOMHE MOTIHM HIPATH HEeKOTOPYIO
POJIB B IIPOIILJIOM, KOT/ja 3IIH/eMHUH X0JePhl X YYMBbI OIYCTOIIATH [ellkle CTPAHEI.
YHC/IeHHOCTD HACe/IeHHs B €BPONEeHCKUX CTPaHAX COKDAINAJIACH B AECATKH pas,
9TO MOTJIO IPHUBECTH K CIy4YailHBIM, HEHANPABJIECHHBIM IIPOLECcCaM U3MeHeHHS
reHo(OHIA HaceleHUA B OTAEJbHBIX paloHAX.

Croeobpasue sBosronuu poga Homo 3akigiodaeTcs B TOM, YTO GHOJOTHUeE-
CKHe (DAKTOPHI IOCTENIeHHO YTPAYHBATIH CBOE 3HAYEHHUE, YCTYIAsA COIHAIbHBIM
darTopam.

Bmecre ¢ TeM 3aBHCHMOCTH (DYHKIITHOHHPOBAHMS OPTAaHM3MA UYEJIOBEKA OT
ero OMoJIOrHYeCKUX OcoGeHHOCTeill MO-IpeKHeMY OCTAeTCA CYIIeCTBEHHOI.
Hanpumep, npamMoxoxkaeHue, xapaKTepHOe IJIsi JeJ0BeKa, BhI3LIBAET paxn ap-
megarxmos (nar. arte — wmckyceTBeHHO, factus — CIeJIaHHBINA): BHYTPEHHHUE
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OpraHbI YeJ0BeKa OKA3LIBAIOT GOJIBIIOE JaB/leHNe Ha CTeHKY OPIOIIHOI MOIoCTH,
BCJIE[ICTBHE Yero BO3HHKAKIT IPHIKH. 3acTOWHBIE ABIeHHMA B BeHAX HIUMKHHUX
KOHEUYHOCTeil UelloBeKa IPHUBOAAT K MX pacIiMpeHH:o (Bapuko3Hasa 0o/Ie3HD).
JlaBIeHHe Ha CBOJ CTONLI MOXKET IPUBECTH K ILIOcKocTonmmio. Ilpum nmaxeHnd
ganboJjiee YacThl IMepPejIoMEl M BEIBHXH B 00/IaCTH BeDXHHX M HMIKHHMX KOHEY-
HocTreit. Oco0eHHO YacTo cTpajaeT Kiarounia. JlaBieHre Ha MOACHUYHBIA OTAE]
MO3BOHOUYHWKA YACTO NPHUBOIUT K VIIOIEHHUIO MEXIIO3BOHOUHBIX NHCKOB, UTO
06yCIOBIHNBAET PA3JUUYHbIE MATOJOIHUECKHE IOCJIeJCTBHA. Bece aTH ABIeHUS
TAKJKe CBHUAETEIbCTBYIOT 00 ociabieHuu IeiiCTBUA ecTeCTBEHHOro orbopa Ha
(hu3HUecKHe TIOKasaTelu COBPEMEHHOI'0 YeJIOBeKa.

Bo3EHKMITH B IPOIECCe 3BOMIOIME KAK YacTh JKHBOTHOTO MHpa, demoBex
pPasyMHBIH B pe3yabTaTe OOIMecTBEHHO-MCTOPHYECKOT0 PasBUTHA HACTOJIBKO
BRIZIeJTAJICA U3 OIPUPOIEI, UTO €ro AefATe/JbHOCTE IPEeBpaTHIach B MOIIHYIO CHILY,
npeobpasyiomyo IIaHeTy. PasBuTHe HAYKH U IPOM3BOJCTBA MO3BOJIMIN YE€JI0-
BeKY AKTHBHO H3MEHATH NPHpoAY. TeXHOTreHHOe BMeIIATe/JbLCTBO B IPHPOAY
OPHUBEJ0 KO MHOIHM KaTacTpodHUYeCKHM IOCJeACTBHAM (moxpobHee 00 3TOM
Oyaer ckasaHo HUMKe, cM. § 65).

Bonpocbkl u 3apaHus

1. Y70 Takoe yenoseveckme packl? Ha kakue packl noapasnensercs v, Henosek pasyMHbIA?

2. B uyeM 3aII042I0TCH Pasnuumsa Mexay Yeose4yeckummn pacammn? JlokaxuTte, 4To BCe pachl
npuHagnexar Kk ogHomy Buaoy — Homo sapiens.

3. Kakue pakTopbl OTHOCSTCH K ABMXYLLMM CWUNaM aHTponoreHesa?

4. Kakoe 3HayeHue umeloT Buonoruyeckue GakTopbl Kak OBUMXYLUME CUJbl aHTPONoreHesa
B HacToslee spema?

5. Kakue daxTopbl OTHOCATCA K coumanbHbIM GakTopam asonioumn yenoseka? Kakoe sHave-
HWe B SBOMIOLIMM YENOBEKA Urpana Tpyanosas nesTensHocTb? Kakoe 3HavyeHre B 3BONMOLMM
yenoseka umesn 0BLWECTBEHHbLIN xapakTep XuaHu?

YEJIOBEK U NPUPOJA g"’

§ 65. CoBpeMeHHbIi# 3KONOrM4ecKkum Kpusnc

5
5) Yto npenctasnseT coboli coBpeMeHHas akofiormieckas npobnema?

DdakTopsl JerpagalHy MPHPOIHOH cpeabl. BricTpoe pasBuTHe PasJMYHBIX
oTpaciel MPOMBINLIEHHOCTH B ypOaHW3aua IPHBEJH K Jerpafaluy IPUPOIHOK
cpensl. ITopor JonyCcTEMOro BO3MYIIEHHS OKPYIKAIOIel cpe/ibl ObLJ IPeBhIIIeH
B Hauale XX B., HA UTO YKAa3LIBAJIH OIeHKH YPOBHA HNOTpebjIeHHA delaoBede-
CTBOM IEpPBHYHOH OHMOIOrMYEecKON NMPOAYKUIUK (pecypcoB XKMBOHM IPHUPOIEI).
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ITocnencTBEA COBPEMEHHOIO TEXHUYECKOTO IIPOTPECCa 00YCI0BILIN IOTEPIO paB-
HOBECH# B IPHPOAHEBIX cucTeMax. CoBpemeHHAas mpobieMa B3aMMOOTHOIIEHHUH
OPHPOJE! U YeJIOBeKa 00HADYIKUJIA PA3PEIE MY OTPOMHBIMH BO3MOKHOCTAMHA
OPOM3BO/ICTBEHHOH AeATENbHOCTH JIOJell ¥ OrPAHUYeHHBIMH PeCyPCHBIMH U
KOMIIEHCATOPHBIMH BO3MOKHOCTAMHM OHocheps! (puc. 98, 99).

YueHble BBIACHUIIM, YTO, YeM Bblllle MOTpe6IeHie IPHPOSHBIX PECypPCOB U,
CIeZI0BaTeNbHO, YeM GoJbllle 9HepreTHdecKas MOIHOCTh KOHKDETHOM CTPAaHBI,
TeM OONbIIMIT BKJIAJZ OHA BHOCHT B pa3pynieHne 6uocheps! u Jerpajanuio OKpy-
JKAOMIeH CPe/bl. «JKOJIOTHYECKH HeGIaronpUATHEIE» CTPAHEI IPAKTUYECKH
He MMEeIOT TEPPUTOPHI1, 3aHATHIX €CTeCTBeHHLIMH IPHPOAHBIMU GHOTe0eHO3aMM:
necamu, Gosoramu, ayramu u ap. K crpasam ¢ Hanbosiee BEICOKO aHTPONOTeH-
HOUl HATPY3KOH Ha OKPYIKAIOIIYIO cpeay oTHocaATcs Hupgepaasms, Tepmanus,
Anonus.

MupoBoii oxeaH M OCTABIIHECH HETPOHYTHIMH eCTECTBEHHBIE TEPPUTODHH,
3aHATEIE IVIABHBIM 00pa30M JecaMu, B3AIH Ha cebs Harpysky mo crabmimsanuu
OKpyKarouei cpeasl. B CeBepHOM mosiymapum TaKHMX CTPaH OCTAJIOCH COBCEM
HemHOro. Jro Pocensa u Kanaja, rie coXpaHWIHCh caMble KPYIIHBIE MACCHBBI
BEICOKONPOAYKTHBHLIX JIECOB, M AJIXKUD, Iieé HeHaDYIIeHHLIMHU OCTAJIHCH B
OCHOBHOM MAaJIONIPOAYKTHBHBIE TycTRIHH. B I0KHOM mosaymmapuy HauboIbIIni
BKJIAJl B CTa0MJIN3AIMIO COCTOSHHUA OKPYKAOIell Cpebl BHOCAT BIAYKHEIE TPO-
nuyecKkue Jeca Bpasunuu.

B nacrosimee Bpemsa 0cofo ocTpoii ocraercs npobieMa HHTEHCHBHOTO SHEPTo-
noTpebieHus, NOCKOJBKY HCIONIb30BAHNE MCTOYHUKOB BHEPIUM COMPSIIKEHO C
HeraTHBHBIM BO3/[eiicTBHeM Ha OKpYy:xaloilyio cpey. C sHepreTuueckoit mpobie-
MOH CXOJHa npodaeMa JOGEIYM U NepepaboTKH CHIPLEBBIX pecypcoB. [lokasaHo,
49T0 HauboJiee 3KOJOIMYeCKH OIACHO MPOM3BOACTBO OyMarm, eMeHTa, CTaJUu U
OBETHBIX METAJLIOB.

Ceropnsa K 4mcily OCHOBHBIX (DaKTODOB JAerpajaliy IPHPOLHOM CPeasl OT-

HOCATCA:

® pocm nompebieHus npupodrbLx pecypcos. CTpeMHUTENbLHBIH POCT HCIOIL30-
BaHHU#A CHIPBEBbIX PECYPCOB IJs IPHPOJABI Pa3pymInTeNeH. BOZHUKAIOT Tpe-
BOJKHBIE BOIIPOCEL: COXPAHMJIACH JIH OPHPOJA I/ie-inb0 B HETPOHYTOM Bue?
Korga u xak OyayT THKBHAUPOBAHKI ropsl oTXon0B? YTo HesaTh ¢ TOHHAMHU
IIPOM3BEAEHHOI0 MIYyTOHHSA, THICAYAMU TOHH KaJAMWUA, PTYTH, COTHAMH THICAY
TOHH cBuHNA? EciIu B mpoluibie JecATHIETHA SKOJOTHYECKas MOJHTHKA
6bl1a CKOHIEHTPUPOBAHA B OCHOBHOM Ha ImpobieMax 3arpA3HeHHA cpemsl,
BO3HHUKAKIUX B IIPOIEcCe NPOMBINIIEHHOTO IIPOM3BOJACTBA, CETOLHA BCe
Gosiee ocTpoil craHOBHTCH mpolieMa OTX0J0B. B OTIWYHEe OT ecTecTBeH-
HBIX IPHPOAHBIX dKOCHCTEM, I'Jle IIPOH3BOJACTBO H MOTPEOJIeHHEe IUIeBBIX
PecypcoB IPOUCXOJAUT 10 6e30TXOTHOMY, HOUYTH 3aMKHYTOMY IIMKIY, IIPH
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IIPOMBBO/ICTBE UEJIOBEKOM IPOAYKTOB IIMTAHUA ¥ TOBAPOB MOTPeOIeHHA 006-
pasyoTCA OTXOAbI. YueHble MOACUYUTANN, UTO AJS YAOBIETBOPEHHA CBOHX
HYKJ 9eJIOBeKY B TOJ B cpefHeM Tpebyercs okoo 20 T IPHPOAHOTO CHIPBA,
90—95 % KOTOpPOro mOCTYyHaeT B OTXO[bI. B Ipe:XHHWe BpeMeHa B IpUpOJe
OTXO/BI YeJIOBEYECKOH IeATeTbHOCTH YTUIH3HPOBAINCE (IepepabaThiBaIuCh)
frarofapa MeXaHW3MaM CaMODPeryJaAluH sKocucTeM. B Hacrosllee BpeMs
BO3MOIKHOCTH OHocdepsl K CAMOOUYHINEHHUIO M CAMOPETYIALMN IOYTH HcUep-
MaHEbI;

e yeesuueHle YUCICHHOCMU HACeLeHUS NAAHEMbl NPU COKPAULEHUL MeppUmo-
puit, npuzodrsix 014 npoxcusanus aiodeil. 1MCIeHHOCTh HaceeHUA B MUDe -
IpubIMKaeTCA K MAKCHMAILHBIM BO3MOMKHOCTAM Ouocdepsl obecneunBaTh
JeJI0OBeYeCTBO MPOAYKTAMYU MIHTAHUA ¥ MOPIOYHMH HcKonaeMbiMu. CoriacHo
HAYYHBIM IIPOTHO3aM, YHCJIeHHOCTh HaceaeHms 3emuau B 2020—2025 rr.
cocrasmt 10,7 mapx, a B 2040—2045 rr. — 13,5 mapa. C yseaudenneM
UMCJIEHHOCTH HACeJeHHA IJIaHEeTHl CONpsKeHa mpobieMa CTPEMUTEIbHOI'O
pocta ropofos. B korme XX B. 105 TOPOACKHUX sKHUTesedt cocTaBuia 47 %
BCero HaceleHHd Hamnel miaamersl. CocpenoTouerre 0OJBIIONO KOIWYECTBA
JMIofeH B TOpOAax YacTO COIPOBOMKAAETCA OTPHUIATEIbHBIMHM ABIeHHAMH
(HesocTATOK THUTHEBOH BOALI, YXYAIIeHHe KadyecTBa BO3AyXa, Upe3MepHOe
IMyMOBOE 3arpsA3HeHue ’ Ip.);

e QJezpadayus OCHOBHBLLX KOMNOHEHMOE Ouocpepvi. Beibpockl B aTMochepy
CEepPHHCTOrO rada M OKCHAOB a30Ta IPH CKUIAHUH HCKOIAeMOro TOIIHBA
(B 0COGEHHOCTH KAMEHHOTO YIJIA) IOPOKAAI0T TAK Ha3biBaeMble KMCIOTHBIE
ZOM M, KOTOPEIE KpaliHe OTPHUIIATE]HHO BO3AeHCTBYIOT HA PACTHTENBHOCTD,
IMOYBEI ¥ BoJoeMbl. [IOMHMO XMMHYECKOI0 3arpsA3HEeHNA BO3/yXa, MpUYMHA
Jerpajanuu JeCHbIX 0MOTeoneH030B 3aKII09aeTea B TeCHBIX [10XKapax, HMe-
IOIMHAX B OCHOBHOM aHTPOIIOre€HHOE MPOHCXOMKJeHne. 3arpA3HeHHe BOLHBIX
9KOCHCTEM — CJIeICTBHEe HHTEHCHBHOI'O M'MJJPOTEXHAYECKOr0 CTPOUTENIBCTBRA,
3arpAsHeHHA MOYBHI M BO3AYLUIHOM cpensl. CyliecTBeHHBIM 3arpA3HUTEIeM
BOJHBIX 00'BEKTOB SABJIAETCA CEIbCKOE X03AMCTBO, CTOKH KOTOPOro ompese-
JAIOT 3arpAsHeHue BojoeMoB (ocharaMu, HUTPATAMU U NEeCTHIHIAMU;

e coxpauwenue 6uU0N02UYLECK020 PA3H000pPA3UA, C6A3AHHOE CO CHUNCEHUEM
cnocobrocmu npupodvl K camopezyasyuu. Buororunueckoe pasHooOpasue
cocpeoTOYeHO IJIaBHBIM oOpasom B Oacceiine CpegmseMHOro MoOpA H TOp
Kaskaga, B Tponuueckux jecax IOxuoit Amepuku u Adpuku. Paspymenue
eCTeCTBeHHBIX 3KOcHCTeM (JIecoB, GOJIOT) BCIe[CTBHE 3aMeHBbl MX arpoie-
HO3aMH HIHA HX IPOMBILIIJIEHHOTO HCIOJb30BAHMA INPHUBOAUT K HIOTHOMY
VHUYTOEHHUIO eCTeCTBeHHON PACTHTEIHOCTH U JKHBOTHOIO Mupa (puc. 99).
Buopassoobpasue Kak (axTop ycroifumBocTH Gmocdepsl o0ycioBamBaeT
Heob0X0oAMMOCTh 9KCTPEHHBIX MED II0 er0 OXpaHe;
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Puc. 98. IIpupona — obmevenoBedeckas NeHHOCTD

® BO3MONHbLIE UBMEHEHUA KAUMAMA U UCMOWEHUE 030H08020 CA0A 3eMJU.
JanpHedniee NpofoKeHNe BHIOPOCOB B aTMOChepy TAK HA3BIBAeMbIX Iap-
HUKOBBIX Iras3oB (Ipes/e BCero YIJIEKHCJIOro rasa) npuBefieT K GuICTpOMY
NOBBEINIEHHIO CPeJHEed TeMIepaTyphbl Bo3Ayxa (y MOBepXHOCTH 3eMJn).
Hawubosee spexTrBHBIE MEDPHI IPEONOTEHNs] TPHUYMH U3MEHEHHUA KJIMMA-
Ta — COKpAalleHHe NPOMBIIIJIEeHHBIX BEIOPOCOB YIVIEKHCJIOTO rasa, coxpa-
HeHHe TPONMYEeCKHX JIeCOB M IIOBCEMECTHOE BOCCTAHOBJIEHHE YTPAUYEeHHEIX
necoB. Brarojaps coyTHHKOBEIM HabiwoaeHuAM o6HApYXeH cmaj obmero
COZleP¥KaHUA 030HA B cTpaTrocdepe. To yecHIHBaeT GHOJIOrHIeCKH aKTUBHYIO
YABTPA(HOIETOBYIO DAaAHANHNI0 U OTPHUIATEJbHO BO3JeHCTBYeT HA 3KOCH-
CTEMEI 1 YeJI0BeKa;

®  803paAcmMaHue IK0J0ZUHECK020 Yyuiepba om cmuxuilHolx 6edcmeauil U mexHozeH-
Hbix Kamacmpog. Cepbe3Ho fecTabHIH3UPYIOT 9KOJOTHYECKYI0 06CTAHOBKY
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Puc. 99. IloTpebuTescKOe OTHONIEHNME K IPHPOJe — NPHYWHA COBPEMEHHOTO
9KOJIOFMYEeCKOr0 KPHU3Hca

Ha IUIaHeTe 3eMJIeTPACEeHHs, VparaHbl, HABOJHEHHHA, 00VCIOBJIEHHBIE KaK

OPpHUPOJHBIMHA IIPDHUYMHAMHM, TAK U aHTPONOI€HHBIMH.

HeTouHuKaMH COBPEMEHHBIX 3KOJOI'HYEeCKHX npoﬁneM CTAHOBATCA TarKHue
OCOGEHHOCTH COIIMAJIBHO-2KOHOMHYECKOI'0 pa3dBUTHsA, KaK INPHMEHEeHHe 3KO-
JIOTHYECKH BPEIHBIX TEXHOJIOPHﬁ, a4 TaKe BbIHYMXJEeHHOCTh Pa3BHBAKIIHUXCA
CTPaH pellaTh CBOHM 9JKOHOMHWYECKHE 3aJa4HM 3a CUHEeT HBYMepeHHOﬁ JKCIIyaTaluu
IPHPOAHLIX pecypcoB. OcTphble NIPOTHBOPEYUA MeXKAYy 00IIeCTBOM WU HPUPOIO¥A
06YCJIOBHJIH CYIIMIHOCTE COBPEMEHHBIX 3KOJOTHYEeCKHX npoﬁnem. B HacTodAlee
BpeMdA y4eHble YIeJIAKT ocoboe BHUMaHHE npoﬁﬂeme KHCIOTHBIX 0CaaIKOB, HAHO-
CAIIHUX Bpea KXUBBIM OPrraHM3MaM M BBI3BIBAOINHUX pa3pyIieHHe MeTaJlJIHYeCKHX
KOHCTPYKIHH, aDXUTEKTYDHBIX MaMATHUKOB ¥ KUJIbIX 3MaHuil. [lokazaHo, 4To
KHCJIOTHBIE JOMKIH CHOCOﬁCTBYlOT 3aMeTHOMY CHHXEeHHIO MMMYHHTETa YeJIOBEeKa
K HOPOCTYAHBIM 3a00JIeBAHAAM.
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CephesHyI0 9KOIOTHYECKY0 ONACHOCTh MPe/ICTABIAET paspylleHHe IOUYBEH-
HOT'0 MOKpoBa. Exxeroqno B pes3ynbTare spo3uH CeNbCKOX03AHCTBEHHBIX YTOTUH
yHOCHTCA 26 MJIPA T nouYBkl. BeoencTBre HePaMOHAIBHOTO 3EeMJIEII0Ib30BAHNA
€)Kero/HO TepAeTca 6 MJIH ra NaxOTHBIX 3e€MeJib.

HOpyras sxonormdyeckas mpo0jeMa CBA3aHA C Jerpajamueid BOZHBIX dKOCH-
crem. Ha mamei niasere Thicsum 03ep OHOJIOTHYECKH MEPTBEIE, €I[e THICAYN
HaxoAATCcH Ha CTAOWH BbIMHUDaHWUA. B cBA3HM ¢ 3TUM HMeeTcA Ae@UIIAT YHUCTOMH
NUTHEBOH BOJBI, OTMEYEHO YXY/AIIEeHNHE KAYeCTBA IMOJ3eMHBIX BOJ.

HameHeHHE 3KOJOIMYECKOT0 KAYECTBA cpeabl 00MTaHHA 00YCIOBUIO HCUYe3-
HOBEHHME MHOT'MX BHJIOB PACTEHHWI, }KHBOTHEIX, I'PHOOB, MHKPOOPraHN3MOB.

YXyalieHre KadecTBa OKPYKAaIOIel cpelbl CKa3bIiBaeTCs HA 3[0POBLE JII0/eH.
K noxraszarenam 3m0poBbs HACEIEHHSA B EJIOM OTHOCATCH: CPEIHAN IPOJOJIIKH-
TeJbHOCTb JKM3HM, 00IIad cMepTHOCTH (0ocoGeHHO AeTcKas), 06ecrne4eHHOCTh
NPOAYKTAMH NHTAHWA ¥ IPUBHBKAMH OT HHQEKIMOHHEIX OosiesHeil. 3arpasHe-
HHEe BOALI — IPHYMHA MACCOBBIX CJIYy4YaeB €KEerOHbIX KeTYyJOYHO-KUIIeTIHBIX
s3abosieBaHmii. OnacHOe BO3[elicTBHE HA ABIXATENbHBIE IIYTH OKA3LIBAET a3po-
30JIBHOE 3arpA3HeHHe BO3AyXa.

OKoJIorHYecKre Npob/eMbl OPOABIAIOTCA HA JIOKAIBHOM, PETMOHAIBHOM M IJIO-
OanbHOM YypoBHAX. EXWHCTBO 9THX YpOBHEH onpeeseTcs IeJIOCTHOCTEIO Grochepst
H, 9TO OYeHb Ba)XHO, BO3POCIIIEl OTBETCTBEHHOCTELIO UeJIOBEKa 3a ee Oyayiee.

Axanemux A. JI. Caxapos, roBopsa 0 HeH30eKHOCTH TeXHHUIECKOr0 IIPoTpec-
ca, ormeuan: «fl Bepro, 4TO YenoBeUecTBO HaieT Pa3yMHOE DEIIeHNe CIOMKHOMI
38/1aYH OCYIeCTBIEHHA I'PAHAHO3HOI0, He00X0AUMOTr0o U Hen30eKHOTO IIporpecca
C COXpaHeHHeM YeJ0BeYeCKOTO B UeJOBEKEe W IPHPOJHOTO B IIPHPOJE».

Bonpoce! u 3apaHus

1. B 4em COCTOST OCHOBHbIE NPU4YMHBI KOH(NUMKTa Mexay Npupoaoin n oblectsom?

. Mouyemy nobblHa NPUPOAHbLIX MCKONAEMBbIX Bbi3bIBAET ASrPAfaLMIO OKPYXKaloLLei cpenpl?
. Oxapaktepu3yinTe COBPEMEHHbIN 3KONOrMYECKUiA KpU3uc.

. Cpasnute puc. 97 n 98. Kakoe MOXHO caenatb 3aknioyeHue?

BN

§ 66. Nyt npeononeHnus COBPEeMEeHHOro
3KOJIOrM4YecKoro Kpuaumca

)) Kakue mepbl MO NPUOCTAHOBUTH COBPEMEHHbLIN 3KONOrMYECKUiA KpU3nc?
‘ p ryT np! P

ITommTHKa B 00JIACTH OXPAHBI OKPYKAOMIEH cpeasl. 3a BCIO JOJITYI0 HCTOPHIO
Pa3BUTHA MUBWIKM3aNUN TOJLKO B XX B. cO3pesI0 IOHUMAaHNE BaXXHOCTH OXPaHbI
okpyskarmieii cpeabl. Tak, mepBsle Mephl 0 CHUXKEHWIO 3arpsA3HEHUA aTMO-
ctepsl, obeciednBaIAe JHKBALANI0 CMOTOB, OBLIA TPHHATHL B Beaukobpu-
ranun. B CIIIA u psafe aApyrux erpaH ObLIO 3alpelieHo IPHMeHeHHe TIeCTHIIUIOB
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Mopckue KopoBbI

{1 TraHTcKue BOASHBIE MUK

Po3zoBbie dnamuHro

v

Puc. 100. O6BbeKThI IPHPOJBI, HMEIONHe YHUKAIBHYI0 9CTETHYECKYI0 MEHHOCTh
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u [JAT — cunbpHOAEHCTBYIOMUI A/l ¥ KaHIepOreH (BLI3bIBACT MOABICHHE pako-
BBIX 3a00JieBaHMIT), KOTODPBIN pPaHbIle IIMPOKO NPUMEHICH B Gopsbe ¢ Bpeau-
TeJIAMH JIECHOTO B CEeJIbCKOr0 X03AHCTBRA.

M 3anapaoit Esponsl yixe B 1970 r., kak HamGosIee BayKHbIe, GHLIM HAZBAHEL
OpobJIeMBI 3AIMUTHI IPUPOALI M CHUKEHWS YDOBHA 3arDA3HEHHS OKPYIKaOIIeHi
cpeast. Ppannusa crana mepBoii crpaHoit EBpomeiickoro coobmecrsa, rae OwvLIO
co3naHo MuHHCTEPCTBO IO OXpaHe OKpy:xalomeil cpegsl. B ®PT 8 1971 . 68u1a
OpUHATA (pefiepaibHas IporpaMMa 3alUThl OKPyXKawmeil cpegsl. Ee ocHOBHBIE
TPUHIHIILL: 3arPASHAIONINIA CPey IIATHT; IPEBEHTUBHOCTS (OT JIaT. praeventus —
TIpeynpeXAaoInii, IPeI0XPAHUTENbHEIH) Mep GOpPBLOLI ¢ 3arPA3HEHUSIMHA; MEK-
BeJIOMCTBEHHOE COTPYAHMYIECTBO B JieJie OXPaHbI OKPYIKAOIe cpe/sl.

K coxanenmio, B cosHaHMM 0/|e# PA3IMYHBIX CJI0EB HACEICHHSA YAIle BCETo
OpOABIAIOTCA HEBEMXKECTBO, NOTPeOHTENBCKOe M XHUIMHHYECKOe OTHOIMMEHHEe K
npupoze. JlocTrReRne Nen SKOJOrHIECKOro BO3POMK/ICHUS 3aTPY/AHEHO KPHIHC-
HBIMH (pakTOpamMu BO BcexX cepax JKHU3HM HAIIero obmecTBa. DKOJOrHUecKui
KPH3HC, II0 CYyTH, — KPH3HC KYJbTYDHI.

B macroamee Bpems Haspesna ocTpas HeOGXOZMMOCTh BKOJOTHYECKON OT-
BETCTBEHHOCTH Ka’XX/JOT'0 YeJIOBeKa, NPOABIAIONIEHCA B OTBETCTBEHHOCTH 32
COCTOAHHE IPHUPOAHOIO OKPYIKEHHA. JKOJOIAYeCKasi OTBEeTCTBEHHOCTh TAKIKe
BKJII0YaeT B cebs 3a60Ty 0 CBOEM 3/J0POBbE U 37I0POBbE APYTHX JOAEH Kak 0co-
6011 o0meueI0BeYeCKOl ITEHHOCTH.

Boepsblie 0 He06X0OAAMOCTH 3aIATHI IPHPOALI ¥ PAIIHOHAJIHHOM HCIIOIb30BA-
HHAHW IPHPOAHLIX DECYPCOB Ha MeXJIYHAPOAHOM YPOBHe ObLI0 3asBaeHo B 1972 .
Ha IlepBoit BceMMpDHO# BCTpeue IO OKpYsKalomeil cpefie, KOTOPas COCTOAIACH
B CToKromasme.

Konnenuusa ycroirumsoro passurusa. B 1983 r. B ceasu ¢ Kondepennueit
OOH 6511a cosnasa BeceMEpHAs KOMUCCHS IO OKPY3KAIOIIel cpelie ¥ PA3BHTHIO.
B moxnane aToii KOMHCCHE BIEpBbHIE JaHO ONpeAeseHHe NOHATHIO YCMOlyu6oe
passumue: «YCTORYNBOE DA3BUTHE — 3TO TAKOE PA3BHTHE, KOTOPOEe YI0BJIETBO-
psieT NOTPeOHOCTH HACTOAIIEr0 BPEMEHH, HO He CTABHUT MO/ YIPO3Y CIOCOGHOCTH
OyAymuX DOKOJEeHU yAO0BIETEOPATEL CBOM COGCTBEHHBIE TOTPEGHOCTH ».

Komnennus ycTOHYHBOrO pasBUTHA IePBOHAYAJBHO BOSHHKJA B rocynap-
creax 3anmagHo# EBponsl, a B Korme XX B. pacnpoCTPaHHIACE B GOJBIIMHCTBE
CTpaH MHpA.

B Konnennmum ycTOHYHBOro pasBUTHA NPH3HABAJIACE HEOOGXOAMMOCTH KOM-
ILJIEKCHOT'0 pPEeIleHUsi SKOJIOTHYeCKUX TpobJieM ¢ NPHBIEYEHWEM K COTDYAHH-
YeCTBY HAIlMOHANBLHLIX NPABHTENBCTB, HEIPABHTEJbCTBEHHBIX OPraHW3aIHii,
npejicTaBUTes el OM3HeCA W MECTHBIX BJIACTEH, VIEHBIX H T. I.
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[ocie Kondepermun OOH & Puo-ge-Hareiipo (1992) npuxenue no ycToHYM-
BOMY Pa3BHTHIO [IPHOOPETIO MOIHBIA UMITYIbC. Ba)xHeHImuM coOBITHEM ABHIIACH
BcemupHAasi BCTPeUa HA BHICIIEM YDPOBHE IO YCTOWYHBOMY Pa3BUTHIO B 2002 r.
(Moxaurecoypr, I0:xu0-Adpukanckas Pecnybinka), Ha KOTOpO# Obla IPHHATA
MoxauHec6yprekas gexnapanus. B Heil mogTBepK/janack NIPUBEPKEHHOCTD HA-
POZOB MHpPA YCTOHYMBOMY PA3BHTHIO, CTPOUTENLCTBY I'YMAaHHOTO, CIPABEAIHBOTO
rnofanpHOTO 00IecTBa, MOAUEPKHBAJIOCE BAXKHOE 3HAUYeHHEe IJIA YCTOHYMBOTO
pPasBHTHA OXPaHBI OKPYKAOIeld cpelbl ¥ CONHATbHO-9KOHOMUIECKOro osaro-
nonyuusi. Ocobo oTMedaIoCh HapacTaHue yiepba okpyaxaromeil cpene (YMeHb-
menue 6uopasEo00pasus, HCTOMEHNe IPHPOAHEIX PeCypcoB, ONyCTHIHHBAHHUE,
“3MeHeHHe KJIWMAaTa, CTUXUHBIe OencTBusf). B Aexnapanuu ObLIO 3aABIEHO O
CO3/JAHUH BO3MOKHOCTEH JJIA YOBJIE€TBOPEHUs moTpeGHOCTeH JTIofedl B UMCTOH
BOJle, PHEPIHH, B COXPAHEHWH 3L0POBbSH, IIPOJOBOJLCTBEHHOM 0e30IIacHOCTH U
oxpaHe GMOJIOrHUECKOro pasHoobpasud; OTMEYANACh BAXXHOCTD IS IMBIIIH3a-
OU¥M BCETO MHMpAa AMAJIOTa U COTPYAHHYECTBA, HE3aBHCHMO OT Pachl, PeIUIdH,
A3BIKA, KYJAbTYPHI U TPAIUIUH HAPOJLOB.

¥Vcroitunsoe pazsutne Pocemiickoin @exepanun. B Poccny, Kak U B APYyTUAX
rocyaapcTBax, B COOTBETCTBHH ¢ permenneM KordepeHi OOH mo ycToiuYnBOMY
pasBUTHIO, HaYajach paspaboTKa CTpaTeru¥ YCTOWYHMBOrO PasBUTHSA CTPAHBI.
IlepBBIM JOKYMEHTOM B 3TOM HampaBieHHH sBuiack KoHmennus mepexoza
Poccuiickoit @enepanyuy K ycTOHUYHBOMY Pa3BUTHIO.

B Konnenuuu nepexona Poccud K yeTOHYMBOMY PasBUTHIO COOPMYIHPOBAHBI
ero sajaum: obecredyeHHe CTAOMIM3AIMH DKOJOIrMUYECKOH CHTYalMH; KODeHHOe
yJaydllleHre COCTOSHUA OKpYJKalomieil cpeJbl Ha OCHOBE BKOJOTM3AlMH 9KOHO-
MHYECKOH NeATeJIbHOCTH.

[IpeycMOTPEHO TaK:Ke BeleHHe XO3AHCTBEHHOU /eATe]bHOCTH omaromapsa
MaccoBOMY BHeJPeHHIO SHeprocOeperaiomux H pecypcocOeperaloIux TeXHO-
JIOTHI, IeJIeHATPABJEHHBIX M3MEHEHUH CTPYKTYDBI 9KOHOMHKH, JUYHOIO U
obiecTBeHHOrO NOTPebIeHNs, CO3/JaHIEe COOTBETCTBYIONIEH CHCTEMbl BOCIIHTAHMS
u o0yueHHUA.

VeroiiunBoe passuTHe Poccuu, BLICOKOE KAYECTBO JKHBHH H 3[10POBbiA ee
HaceJIeHHs, a TAKKe HalMOHANbHAA 0e30IacHOCTh MOryT OBITH obecmedyeHEl
TOJBKO IIPH YCIOBHM COXPAHEHHUS COOTBETCTBYIOIET0 KauecTBa OKPY:Kalomlen
CpeAsL.

Poccusi UrpaeT KJIOUYEBYIO DOJb B IMOAJED:KaHUH TI00ATBHBIX pyHKIUE
Oouocdepsl, TAK KaK Ha ee OOIHPHBIX TEPPUTOPHUAX, 3aHATBEIX Pa3JHYHBIMH
NPUPOAHBIME SKOCHCTEMAaMHM, IpeCTaBJIeHA 3HAUMTEIbHAs YacTh OGHOPA3HO-
obpasusa 3eMIH.



308
PA3ZEN lll. NIPOUCXOXXAEHUE U 3BONTIOLUS XU3HU

CoBpeMeHHAS [MO3WIIMA HAIIETO rocyzapcTBa M3JIOXKeHa B JKO0JL0zuYecKOoil
dokmpune. B Heil onpeneneHs! neu, HATIPABIEHA, 3a4a94 U IIPUHOUIEL IPO-
BefeHHsA B P® enuHON rocysapcTBeHHOH HOJHTHKH B 06JACTH SKOJOTHH HA
AOJIrOCPOYHBIH NEPHOJ. DKOJOTHYeCKas JOKTPHHA HasupyeTcs Ha Korcrurynun
Poccumiickoit @esepanun, GenepansbHBEIX 3aK0HAX, MEeXXIYHAPOJHLIX JOTOBOpax
Halle#l CTPaHBI B 00JIACTH OXDPAHBI OKPYIKAIOIEei Cpeibl U PAlHOHAJILHOI'O HC-
IIOJb30BAHUA NPUPOAHBIX pecypcoB. B craree 58 Komcrurynuu Poccuiickoit
Denepanun ormMeyeno: «Kaxasiil 06A3aH COXPAHATE TPHPOLY M OKPYIKAIONIYIO
cpeny, OepesXHO OTHOCHTHCA K MPHPOAHBIM HOraTcTBAM».

CrpareruyecKkHe IeJH rocyJapCTBeHHOH MOJHTHKH B OBJACTH BKOJO-
T'HH — COXPAHHTH IPHPOAHBIE CHCTEMEI, IOANEPKATh UX IeJOCTHOCTE U KU3He-
obecmeumBaomue QYHKIUM; TOBBICUTh KAYECTBO KUIHY; YIYUIIHTH 3/0POBbEe
HACeJNIeHHA H JeMOrpadMYecKyio CHTYaIHI0, 00ECIeYnTh SKOJOIHYeCKYo 6es-
OIIaCHOCTHL CTPAaHEI.

I'nobanbrbie sxoMOrUYecKue npobieMsl, 4eTKO 0603HATHBIINECH Ha pyOeske
XX—XXI BB., mOCTaBUJIM COBPEMEHHYIO IMBUJIM3AIHIO HA I'DaHb CaMOYHHU-
roxenusa. OTBeTHas peakmusa obIjecTBa Ha JErpajalldio IPHPOTHOH CpEbI
IPOABUJIACE B IJIOOANTBHOR TeHJEHIMN DA3SBHTHS COBPEMEHHOTO MHDA — JKO-
J0zZu3ayuu, T.e. NPOHUKHOBEHHMH 3KOJOTHYECKHMX M€ B HayKy, TeXHHKY,
KYIbBTYPY, HOJIHTHKY.

KpaTkuit, HO rirybokuil aHATH3 HKOJIOIHYECKOTO KPU3NCa, KOTODEIH MOXKeT
Imepepact B riaobanpHYI0 KaTacTpody, mpeacrasui akamemur H. H. Moucees
B CBOEH mocjenHel KHHUre «BEBITH MM He OBITH... gemoBeuecTBy?». ['1aBHOe
IOCJaHHe 3TOH KHHWIHM COCTOMT B TOM, YTO €CJIH Ye/JOBEYEeCTBO B OUHKalmree
BpeMdA KapAWHATBHO He H3MEHHUT CBOEr0 OTHONIEHHA K IPUPOJE B ILIAHETADHOM
macmrabe, To yxe K cepeause XXI B. Ha 3eMJe cO3agyTCA TAKHE YCIAOBHUA,
DKM KOTOPBIX CYI[eCTBOBAHME UEeJIOBEKA CTAHET HeBO3BMOXKHEIM: «Eciam Yesmosek
He HalJeT HY>KHOIO KJIOYa K CBOMM B3aMMOOTHOIIEHHAM ¢ IIpHpomoii, To oH
obpedeH Ha MOTHOENb».

VY4enslil cuMTan, 4TO riaBHas OCOGEHHOCTH COBPEMEHHOTO MCTOPHYECKOTO
aTama COCTOHT B TOM, YUTO JJA NPOMOJKEHHUA CBOEH HMCTOPHH 4YeJI0BEKY Heob-
XOJAHMO HAYYHTELCA COIVIACOBBIBATEL HE TOJBKO CBOIO JIOKAJIBHYIO, HO H IJI00AE-
HYIO IeATeJbHOCTh C BO3MOMKHOCTAME Npupoasl. McelegoBaHme 9K0IOTHYECKOM
npob6nemsr npuseno H. H. Mouceesa K cephesHeffIIuM TeOpeTHYECKHM, GHIO-
COPCKMM M MHDOBO33PEHUYECKHM BEIBOAAM: «YeOBEK JOJKEH OCO3HATH CBOIO
OPHHALIEKHOCTE He TOJBKO K CBOeil ceMbe, CTpaHe, HAlMM, HO M KO BCEMY
IIaHeTapHOMY coobmecTBy. OH [OJI2KeH MOYYBCTBOBATEL CeDsA YIEHOM 3TOrO
coobmiecTsa. IIpuEATEL Ha cebA OTBETCTBEHHOCTE 3a CYyALOY BCEro YeJI0BeYecTsa,
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38 JKH3HU UYKHX eMy U JaJleKHX OT Hero Jiojeil. YenoBek JoJeH HAYIUTBCA
ONO-HHOMY OTHOCHTLCHA K Hpnpo,ue, OTKA3aThCA OT OIACHOM MJLIIIO3NH rocmo/Jcrna
HaJ Hell ¥ HAYYHTHCA JKHUTH, ciaeAysa 3aKkoHaMm IIpuponasi».

Bonpocbl u 3apaHus

1. Kakue OCHOBHbIE UOEn NexaT B OCHOBE YCTOWYMBOIo passuTua?

2. MNpeonoxwute BO3MOXHbIE MEPbLI NO COXPaHEHWIO OKpyXawuein cpeasl B macwtabax
BalLero ropoaa (panioHa, nocenka, cena).

3. [lMonbiTaiATecb OTBETUTL HA BOMPOC: NOYEMY NPUPoaa, XWM3Hb U 300POBLE OTHOCATCH
K 0bLieyenoBeYeckuM LIEHHOCTAM?
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~ JIABOPATOPHBIE P#

MOJIEKY/IIPHbIA YPOBEHb
OPrAHU3ALIUU XXUBOW NPUPOADI

JNTABOPATOPHAA PABOTA N2 1

(DepMEHTaTHBHOG pacienieHde nmepoxcHaa soaopoaa
B KJIeETKAX JIHCTHEB pacrem[ii

Ileas pabomel: H3y4asa aKTHBHOCTE ()EPMEHTA NMEPOKCHAA3ELI IPH HOPMAJIL-
HBIX YCJIOBHAX H IIPH BO3/EHCTBAM PA3JIMUHBIX AarPDECCHBHBIX areHTOB, [OKA3aTh
ero OeJIKOBOe IPOHMCXOMKIEHHe; YOeAUThCA B YHHBEDPCAIbHOM 3HAUYEHHH IIEPO-
KCH/a3bl IPH 0CBOOOXMKAEHHMHM OT sfi/la nepoxcuaa sogoposa (H,0,) B pasamunbix
PacTHUTEJbHBIX OPraHu3Max.

Obopydosarue: MIKOJbHBIA CBETOBOH MHKDPOCKOI, IOKPOBHBIE U IpeIMeTHEIe
cTeKJa, IUHIEeT, IpenapoBaabHas UIjia, JegdHasd YKCYCHasA KHUCI0Ta, BOAa KOM-
HATHOM TeMIepaTyphl, Boja TemmoepaTypbl kuneHus +100 °C miau couproska,
96% -ub1it coupr, 3% -HBIM MEPOKCH] BOAOPOA.

Mamepuan dna pabombei: THECThSA AKBAPUYMHOTO DACTEHHA 3JIofeH (MJIH
TpajecKaHI UK, NeJaproHd U ap.).

Xo0d pabomui

1. TTomoxxuTe JUCT 9JI0/i€H HA IPEIMETHOE CTEKJI0, HAHECHTE HA JIHCT KAaILI0
IepOKCHAA BOAOPOAA, 3aKPOiiTe MIOKPOBHEIM CTEKJIOM M PACCMOTPHUTE IIperapar
o MHKPOCKOIIOM.

2. TlonoxkuTe MHCT dJI0JeW HA IpegMEeTHOE CTEKJIO, HAHECHTE Ha JHCT
HeCKOJIBKO KalleJb JIEAAHOM YKCYCHOH KHCJIOThI, 3aTe€M KAILJIK MNEePOKCHIA
BOJIOPO/ia, 3aKPOiiTe TOKPOBHEIM CTEKJIOM H PACCMOTPHTE IpPelapaT IoJ MHK-
POCKOIIOM.

3. TlomepskuTe JHCT 270JeHM HECKOJIBKO CEKYHJ B KHIANeill Boxge, a 3a-
TEM II0JIOKHUTE Ha NpeJMeTHOEe CTEeKJO, HAaHeCHTe Ha JIMCT KAl IepoKcHaa
BOZOPOZa, 3aKPOHTe NOKPOBHBIM CTEKJIOM W PACCMOTDPHUTE NpEmapaT IoJ
MHUKPOCKOIIOM.

4. Tlomep:xuTe MHCT BJIOJEHW HECKOJBKO CEeKYHJ B BOJe KOMHATHOH TeMmIle-
paryphbl, HAaHECHTE Ha HEero Kamjaw IIepoKcHJa BOoAOopoaa, SHKDOfITe IIOKPOBHBIM
CTEKJIOM ¥ PacCMOTDHTEe IIPenapaT I0J MHKDOCKOIIOM.

5. IlomosxuTe JHCT 3JIOJEW HA IIPeJMETHOe CTEKJIO, HAHEeCHTEe HA JINCT He-
CKOJIBKO Kaneas 96% -Horo aTHIOBOTO CIMPTA, 3aTeM KaILIIo IePOKCHAa BOJAOpOoa,
3aKpoiiTe TOKPOBHEIM CTEKJIOM M PACCMOTPHTE IIperapaT MoJ MUKPOCKOIIOM.
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6. PeaynbTaThl paboThl IO KaXKA0My IYHKTY 3a/laHUA 3aHeCHTe B TabJuIy.

IIpepBapuTensHas 00paboTKa peaKTHBAMH
Karanurraeckuit " % =
o Jle A AHOM BOJIOM BOZOH 96% -BEBIM
b VKCYCHOH TEMIEPATYPHI KOMHATHOH 3THJIOBEIM
KHCJIOTOH runenus +100 °C TeMIepaTyphl CIHPTOM
Peaknusa
pacImernyieHus

7. Clenaiime 6bt600 00 ycaoBusax paboTsl mepokcuassl. IloBropuTe omeiT
0 KaXKJAOMY IYHKTY 3aJlaHHA, UCIOJB3Ys JIMCT APYTOro PACTEeHUd.

KNETOYHbIA YPOBEHb OPFTAHU3ALIMU XXUBOW MATEPUM

JIABOPATOPHAS PABOTA N22

Ha6ironense miaa3mMoJH3a M AelIa3MOJH3a B JKHBBIX
paCTﬂTEJIBHLIX KJIeTKax

Ifeav pabomel: yOeaMTHCA ONBITHBIM IIYyTeM B IIDOHHUIIAEMOCTH KJETOYHOH
MeMOpaHEl; B HAJIMYHWH CYII[ECTBEHHLIX NPH3HAKOB KJIETKH KaK JKHBOH cucre-
MBI — TLJIA3MOJIH3a W AeIIa3MOJIHA3a.

O6opydosarue: MKOJbHEII CBETOBOI MUKPOCKOIL, IPeMETHLIE W TOKPOBHBIE
cTeKJa, pacTBop xjopuza Hatpusa (5% -erii NaCl), nucTrmianrmpoBanHad Boja,
MOJIOCKH QUILTPOBAJIBHOM ODyMaru, NUNeTKH, IpenapoBaibHAA UIJIa, CKANbIeIb
(6puTBa), cnEpTOBas HACTOMKA Hoza.

Mamepuan dna pabomsl: TOJIOBKH PEIIYATOTO JIyKa, JIACTEA AKBADUYMHOTO
pacTeHHA DII0AEH.

Xo0d pabomul

1. CEEMHTE ODHHIOETOM SMHAEPMHC YeIIyH JYKOBHILI. IIpHroToBRTE MHK-
pompenaparT, IIOMECTHB KyCOYEK SIHAEPMHCA Ha OPeAMETHOE CTEeKJ0 B KAILII
BoAbl. JloDaBbTE KaIII0 COMPTOBOM HACTOWKM Hoxma. IIpuroroBsTe MHKpOIpe-
mapar 3JI0[IeH, IIOMEeCTHB OJUH ee JIUCT B KaIlII0 BOJALI Ha IIPeJMeTHOe CTeKJIO.
HaxkpoiiTe 06a MEKponpenapaTa NOKPOBHBIMH CTEKJIaMM.

2. PaccMoTpHuTe IpemapaTsl IPH MAajJoM W OOJBIIOM YBEIHUYEHHAX MHKDO-
cxona. ObparuTre BHUMaHWe HA ODOJIOYKY KJIETKH, AP0, IUTOILIAZMY.

3. 3apHcyiiTe CTPOSHHE KJIETKH.

4. C ogHO# CTOPOHBEI MOKPOBHOTO CTEKJA KasKJOro MHUKpOIperapara Io-
6aBbTe Kamwmo 5% -Horo pacTeopa xaopuaa sarpus (NaCl), a ¢ gpyroit cTopoHs!
MOJIOCKOH (DHMIBTPOBANBHONH OyMATrd «OTTAHHTE» BOXY.
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5. PaccMoTpHUTe MHKpOIpemapaThl IPH MAaJIOM W GOJBIIOM YBeJIMYeHHIX
MHKpOCKOma. 3apucyiite HabamogaeMoe sfBIeHWe — MNOCTEIIeHHOE OTCTABAHWE
IUTONIA3MBI OT 000JI0UKH KJeTKH (maasmonus). O0bsICHHTe DPUYMHY ILIA3-
MOJIH3a.

6. 3aMeHHTe B MHKpONpENApaTe COJeBOH PAcTBOP HA AUCTHJIMPOBAHHYIO
BOJy (HaHeCHTe HeCKOJIbKO KalleJlb JUCTHIUINPOBAHHON BOJABI C OMHOM CTODOHBI
IIOKPOBHOTI'O CTEKJIa, C APYTO# CTOPOHBI (DHIBTPOBAJIBHON OYMaroi «OTTAHHATE»
BOJY, CMBIBAfA ILIA3MOJHU3UDYIONIANA PACTBOP).

7. HabumropaiiTe BOCCTAHOBIEHHE TYPropa (HaIpsyKeHHA) B KIEeTKAaX B Pe3yIb-
TaTe MOCTENeHHOTO BO3BPAIleHUs UTOILIA3MEI K 000/0uKe KieTok. Chemaiite
pucyHOK. O0bACHHTe IPHYNHY AEILIA3MOIH3A.

8. 3aHecuTe pe3ynbTATHl HAOMIOAEHHH B TabIHIY.

Yro HaOMIOAATH MOJ JeHCTBHEM

XJIOpHAA BriBojsl MmO
OopexT HabIOAEHHA nopaxpa- HaTpHA AHCTHIUIN" | pe3yibTaTaM
IMEeHHOH OBaHHOHK 5
o (5% -Horo p nan vabnogeani
pa NaCl) &

MukponpenapaTt KJIeTOK 3IHAEPMUCA JIYKA
MugkponpenapaTt KJeTOK JHCTa 3JI01eH

9. Omeemvme Ha onpoc: Kakue (QYHKIHH NIa3MATHYECKOH MeMOpaHBI
BBISIBJICHEI IIPH HAONIONeHHWH SBJICHHH ILIa3MOJHM3a U JeIlIasMom3a?
10. Cdenaiime 8vi800bL.

JIABGOPATOPHASA PABOTA N23

KieTrounsie BKIIOYEHHA PACTHTEIbHON KJIETKH
(Ea mpHMepe KpaxXMaJbHBIX 3epeH KapTodeisn)

Ifenv paombi: A3YyYINTH (HOPMBI MUKDOCKOIMIUYECKOTO CTPOEHUA KPAXMAJb-
HBEIX 3epeH, XapaKTepHBIX IJiAd OTAEeJbHBIX T'DYNI pacTeHHii; chopMUpOBATH
npeicTaBiIeHEHe O crnocobax obHapy)XeHHA KpaxMaJa.

Oé6opydosarue: MKOILHEBIHN CBETOBOM MHKDPOCKOII, IIPeIMETHEIE ¥ IIOKPOBHEIE
CTEKJIa, CKaJbIIeNIb WA NEPOYNHHBIA HOX, JUCTHJLJINPOBAHHAA BOJA, KPUCTAJ-
JUYeCKHH MOoJ WM alTedHas HAcTOHKA Hoxa.

Mamepuan dasa pabomsl: KIyoHH Kaprodens.

Xo00 pabomuwe

1. BossMuTe npeaMeTHOE CTEKJIO M HAaHECUTE HA HEro Kamino Bojel. Crab-
mejeM HWJIA NMePOYHHHBIM HOMKOM paspeskbTe KJIyOeHb KapTodens, cOCKODIH-
T€ C MOBEPXHOCTH OYEHb HeDOIBIIIOe KOJHYIECTBO MYYHHCTOIO COKa. CmoiiTe
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OeroBaThIi HajJeT B KAaIII0 BOABLI Ha mpeaMeTHoe cTekyo. HakpoiiTe nmpenapar
IIOKPOBHBIM CTEKJIOM, DACCMOTPHUTE €ro II0J MAJBIM H II0J DOJBIINM yBeIHde-
HHASMH MHKDPOCKOIIA.

2. BapucyiiTe YBHIeHHOE II0J MAKPOCKOIIOM B TeTPATH.

3. Hamecure Kammio pacTBOpa Hoja (foguna KanuA) HIH pasBeeHHOH BOLOK
HACTOWKHY 0/la HA Ipenapar, aKKypPaTHO IPUNOAHSAB IOKPOBHOE CTEKJIO.

4. OnuImuTe YBHAEHHOE O] MHKDPOCKOIOM. 3apUCyiTe B TETpaIH.

5. Cdenaiime 6bt800.

JTABOPATOPHASA PABOTA N24

Crpoenne pacTHTEIBHOM, JKHBOTHOM M IPHOHOM KJIETOK

IJenv pabomyvi: TO3HAKOMHUTLCA C MHOr000pasueM KJIETOK, UX MopdoJioru-
YeCKHMMH OCODeHHOCTAMH, OIPeAeNAINIMHE (GYHKINN; yOeIUTHCA B IPUHIH-
MHATEHOM €IWHCTBE HX CTPOEHMA.

O6opydosanue: MEKPOCKOIE, JIYIIbI; PA3AaTOUYHbIE IIOJAHOCH! HA KaXKIBIH CTOJ
¢ HabOpOM IIpeIMETHBIX ¥ IIOKPOBHBIX CTEKOJ, MPENapOBAJIbLHBIX HIJI, CKAJb-
meJieil, MHHIETOB, MUIIETOK; caa0blii pacTBOp #ojJa ¥ PACTBOD CMHHUX YEePHHI,
KYyCOYKH (UIBTPOBaJIbHON OyMarm, umcTad BOJA M COCYJ AJA NPOMEIBAHUA
CTEKOJ.

Mamepuan 0aa pabombl! TOIOBKH PEMYATOro JyKa, KJIyOHH Kaprodeis,
JHCTBA 2JI0JeH, TPuO-MYKOp; rOTOBBIE MUKPOIIPEIAPATHI OJHOKJETOYHBIX Op-
raHHu3MOB, PACTHTEJIbHEIX U JKMBOTHBIX TKAHEMH.

Xo00 pabomuwi
1. Pabora moxer OBITE BBIIIOJTHEHA 110 HECKOJIBKHUM BADHAHTAM B 3aBHCHMO-
CTH OT Hanu4Yua BpeMeHH. Peaymbrarer HabGmiofennii puxcupyiite B rabiuie.

OcobernrocTn Yeprsl Brisogsr

PacemaTpuBaemMbii CXOACTBA | PASIUUMA

o0BeKT O B3aHMOCBHA3H | O €JHHOM

CTPOeHudA | QYHKIIHUH CTPOEHU A njaHe

B obimem nuame u GyHKIHH CTPOEHH A
CTPOCHUA KJICTKH
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1. Ilpurororienue npenapara rpHOHBIX KJIETOK:

— HaHeCHUTe Ha IpeAMeTHOEe CTEeKJO KaIlIi0 MOAKPAINeHHOH BOIHI;

— OCTOPOXKHO Ha KOHYHKE IIPenapoBaJbHOH HIVIBI IlepeHecHTe MHIIeIHH
rpuba B KAl BOABEI HA NMPEJMETHOM CTEKJe, PACIPAaBbTe 'PUOHBIE HUTH;

— HaKpOoHTe 00BeKT MOKPOBHLIM CTEKJIOM;

— DOMECTHTE IPEeNapaT Ha NPeAMEeTHEIH CTOJHK MUKDPOCKOIIA H PACCMOTPHTE
€ro cHavajia IPH MajoM, a 3aTeM IIpH OOJbIIOM YBEJIHYEeHHH.

Omeembme Ha 860NpPOCHL: KaKkoe CTPOeHHEe UMeIoT KieTKn muneausn? Kakue
KJIETOUHEBIe CTPYKTYPBI BhI Habonanu?

2. IlpuroroBieHHe Mpenapara KOMKHIBI JyKa:

— H3 KOXKHUIBI JIYKA BBIDEKBTE HEOOJBIION KyCOYeK, CHUMHUTE C HEro nuH-
[IETOM YACTh SIHAEPMHCA M MOJIOMKUTE B KAIlII0 NOAKPAIIeHHOR H0J0M BOIEI HA
IpeMeTHOe CTeKJIO;

— pacnpaBbTe NPENAapAT UIJIOH M HAKPOUTEe NIOKPOBHBEIM CTEKIIOM, VIAJIHTE
u30BITOK BOABI (QPUIBTPOBAJIBLHON OyMaroii;

— paccMOTPHTE NPHUIOTOBJEHHLIN IIpernapaT cHadasaa IoJ MAaJbIM, a 3aTeM
oz GONBINIUM YBeIHYEeHUEM.

Omeembme HaQ B80NPOCHL KAKHEe KJIETOYHBIE CTPYKTYDPHI BhI Habmiomanu?
KakoBEl 0COGEHHOCTH CTPOEHHS KJETOK KOMKHIBI JyKa?

3. IlpuroroBieHNe mpenapara KJIETOK KIyOHA Kaprodeis:

— co cpesa KJIyOHA KapTodesas cocKobIMTe IPenapoBaJibHOM UTJION HEMHOTO
MSAKOTH;

— IIOMEeCTHTEe MAKOTH Ha IPeJMeTHOEe CTeKJO B KaIlJIi0 BOAbI, OKPAIlleHHYIO
c1a0BIM PacTBOPOM HOJa, VAAMHTEe H30BITOK BOALL (DHIBTPOBAIBHON OyMaroi u
HAKPOMTE MOKPOBHEIM CTEKJIOM;

— paccMOTPHTE II0J MAJLIM yBeJWYeHHeM MHKPOCKOIIA ITPUTOTOBIEHHBIN
Impemapar;

— HaWAWTe 3epPHa 3aacHOT0O KpaxMaJa U 3apHcyHTe HX.

Omeembme Ha 60Npoc: KAKOBO 3HAYEHHE KJIETOYHBIX BKJIIOYEHHH B KH3HH
oprasuama?

4. PaccmaTpuBaHHe IO MHKPOCKOIIOM TOTOBBIX MHKPOIPENapaToB OIHO-
KJIeTOYHBIX OPraHH3MOB, PACTHTEJbHBIX H JKMBOTHBIX TKaHeH:

— PpaccMOTPHTE MHKPOIpPEnapaT OJHOKJIETOUHOTO OpraHuaMa: ameObl, WH-
(yzopumn, 3BIIIEHEI;

— OIpeAeJIuTe YepPThl CXOACTBA M PA3JIMYMA JAHHOIO OJHOKJETOYHOIO Op-
raEmaMa ¢ o6IuM IJIaHOM CTPOEHUA KJIETKH;

— pAaccMOTPHTE TOTOBhIE MHKPOIPEIapaThl 3MHTEJIHANbHOH, KOCTHOH M
MBIIIEYHOW TKAHU. B yeM MX cXoAcTBO U pasiauune?

Cdenaiime 6vi8000bL.
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nonynsauMoOHHO-BUAOBON YPOBEHb OPFAHU3ALUMU
XXUBOW NPUPOADI

NNTABOPATOPHAA PABOTA N25

Kputepun 6HOJIOrM4ecKoro BUaa

IJeav pabomel: Ha KOHKPETHBIX IPUMePAaX HAYYMTHCH PACIO3HABATH HEKO-
TOpEIe KDUTEPHH BH/JAA M ONPeJeIATE: BH/LL.

O6opydosarue: caMojelbHble KaPTOUKH, COAEpIKalie KPATKHI ompexe-
JHATeNb, HHQOPMAIMIO O cpeje o0uTaHuA, (PU3HOJIOTHUECKHAX OCODEHHOCTAX M
pacnpocTpaHeHHH KOHKDETHBIX BHOB PACTeHHH.

Mamepuan s pabomut: repdapHble SK3eMILIAPLI BUAOB PACTeHUI (JIIOTHKH,
repaHd MAA (PHATKH), OTHOCAIIUXCA K OLHOMY POXY.

Xod pabomul

1. Onpenenure BblganHBIe BaM BHILI PACTEHH, 3aluUInTe B TaOJHIE Ha-
3BaHMWE BHJA, KOTODBII BBl ONPEeAENNIN, X €ro HOMep Ha repbapHOM JHCTe.

2. IlpounTaiiTe B KapTOYKe CBeJeHHS O cpeje obUTaHUA BHUAa W gaiiTe Xa-
PAKTEPHUCTHKY SKOJIOTUUECKOI0 KPUTEPHS.

3. Haiizure cBefleHHA O CPOKAxX DA3MHOXKEHMs, [BETEHHHA U PaCKpOHTe
(husmoTOTHYECKHH KPUTEPUA.

4. Hajinure B KapTOYKe cBefeHuA o0 apeaje BHAA M COCTABBTE ONMCAHIE
ero reorpadu4ecKoro KpUTepHsd.

5. PesynbTaTel paboThl 10 KaXKJ0My IYHKTY 3aHECHTe B TabJHILy.

Bup Mopdomoruyeckuii| Sxosoruueckuii | Puamosorndeckmii | eorpaduuecknii
pacTeHHs KpUTEpHi KpHUTEepHHA KPHUTEPHI KPHATEePHH

6. Cdenaiime 6v1600 0 KPUTEPHAX, KOTOPEIMU BEI PYKOBOJICTBOBAJIHCEH IIPH
OmpeesIeHHH BUIOB.

FEHETUKA U CENEKLUA
NABOPATOPHAA PABOTA N26

Onucanune (peHOTHIIOB MECTHBIX COPTOB KyJIbTYPHBIX PacTeHHI

Ifenv pabompel: TO3BHAKOMHUTECA ¢ MECTHBIMH COPTAMHE 3JIAKOBBIX, OBOLIHBIX
WX IJIONOBBIX KYJBTYD, YOEAUTHECA B HX (DEHOTHIIHUECKUX OCODEHHOCTAX KAK
CJIeICTBMH HANPaBJIEHHOHN CeJeKIIMOHHON paboThI,
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Ob6opydosarue: pa3fgaTouHble NONHOCEI, IHHIETRI, JYIILI, IPEIaPOBAILHBIE
WIJIBI, JTUCTHI Oesioil 6ymaru, TaGauIbl, pUCYHKH U dororpadum pacTreHuid pas-
JIMYHEIX COPTOB.

Mamepuan 0as pa6omel: TepdapUA U KOJIEKIIUHA DACTEHUH PA3HEIX COPTOB,
BBIBEJEHHBIX MaccoBbIM oTdopoM (oBec IllernnoBekuit, nmenuna MensTypym 120,
nopconHedyank IImorep Cubupu, OMCKHII CKOpOCIIeNEBI) B MHAWBHIAYAILHEIM
orbopom (oBec 3osoTol moxab, Ilobema, mmenwnna Illexypamuea 062 u 0329,
EpemeeBa, Ykpaunka, moxcorsedHu 631); copra, BhIBeJeHHBIe ruOpuamsa-
nyed ¥ MHANBHAYaJIbHBIM oTO0poM — osumas mmenuna (Besocraa 1, Aspopa,
Kasras, Muporosckaa 808, IO6mneitnaa 50, Xaperkosckas 63, MnsuueBka),
sipopas mmenuna (Caparosckas 29, 36, 210), markas nmeruna (I'pexym 114);
copTa IOJCONHEeYHNKAa, BeiBefeHHbIe akageMuKoM B. C. ITycrosoiiTom; rubpus-
HBIE copTa KyKypyss! ([lHenponerpoBckas, ['pyImeBckas 1 Ap.); MeCTHBIE COPTa
3JIAKOBBIX ¥ OBOIIHBIX KYJIBTYD.

Xod pabomui

PaGora M0KeT BBIMOJTHATHCA B HECKOJbKUX BADHAHTAX B 3aBHCHMOCTH OT
ee IeJlell ¥ HAIWYKSA PasgaTOYHOro MaTepHaia. Pe3yabraThl HabmMoneHWT 3a-
OuIIATe B Tabauiy.

1. Brarxomemso ¢ memodamu cenexyuu pacmenuil. Enje pas usydnre MaTepHan
yuyeOHHMKA 0 3a/a9aX, METOJaX CeJeKIMM DACTeHWil M ee NOCTHKeHHAX B HaIlel
crpage. Ilo pesyabraTram paGoThl 3amoJHUTe TAOIHITY.

Ilpu kaxkux (opMax ONBLIEHHS

MeTtoja cenexuum
OCYILECTRIAETCA PA3MHOKEHHE

Teneruueckuin addext

Maccossrit oTbop

MHAUBHAVAILHBIA
oTbop

I'mbpupusanusa

Omeembme Ha B0NPOCHL: OT UETO 3aBHCAT MeToAnl oTOopa? Horxga B cenex-
MOHHOH IpaKTHKe MCHOJb3YIOT PA3jiUyHbIe METOIBI: MAaccOBBIM O0TOOp, WHIHU-
BHUIyaJIbHBIA 0TOOD, THOPHANBATHIO?

2. 3Haxomcmeo ¢ peHOMuUNULeCKUMU NPUSHAKAMU KOJLLEKYUOHHbLX COPMOS.
BrHuMAaTeIbHO 03HAKOMBTECH C IIPeJIOKEeHHEIM BaM Pa3JaTOYHBIM MAaTepPHaIOM.
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OnpepiennTe (heHOTHOWYECKHE NPH3HAKH, XapAKTEPH3YIOIHe IPOLYKTHB-
HOCTBH COpPTA.
PesyapraTel Habawmerni sanuinure B Tabaumy.

PDeHOTHNIMYECKHE NPU3HAKH IpyarHEED
KyneTypa ACIPOCTPAHEHUA Butmon & xo7
YIABTYD BBICOKOYPOKaiHBIX MEeCTHBIX pacmpocTp CPABHEHHA
KOJIJIEKIHOHHBIX COPTOB COPTOB KYJIBTYD

3. 3Hakomcmeo ¢ PeHOMUNUYeCKUMU NPUHAKAMU MEeCTHbLX cOpmos. BEHR-
MAaTeJIbHO 03HAKOMBTECH C IIPEIOXKEeHHBEIMH BaM MECTHLEIMH COPTAMH 3JaK0BBIX
MJIHX OBOIIHBIX KYJIBTYD.

Onpepenute GeHOTHIHUYECKHE NPH3HAKH, XapPaKTepPH3YIOIIUe IPOILYKTHUB-
HOCTb JaHHBIX COPTOB.

CpaBHHTE HaHHBIE COPTA, XapaKTEePH3YIONIHe 3TH NIPH3HAKH, C XapaKTepH-
CTHKOH ODPOAYKTHUBHOCTH KOJUIEKIIMOHHBIX BBICOKOYPOMKAMHBIX COPTOB.

PesyneraTel HaOMOAeHNH 3anumiuTe B Tabaumy.

O6GocryiiTe, mOoUeMy MHOTHE BBICOKOIIPDOAYKTHBHEIE COPTA HE HAXOAAT pac-
OpOoCTPaHEeHHUs B Balieil MECTHOCTH.

Omeembme Ha 8onpoc: B KaKOM MoKoJeHHH 3ddexT rereposuca Haubdouee
BeICOKHH u mouemy? OGOCHYHTe NPUYHMHY SKOHOMHYECKOH BBITOJABI IIOCEBOB
rubpUIHLEIMY CEMEeHaMH, a He YHCTOCOPTHHIMA. Kakoe 3Ha4YeHWe NI IPaAKTHKH
ceJIeKIIMA pacTeHHU mMeeT yueHue H. M. BaBunosa o meHETpax MHOrooOpasusa
U DIPOHUCXOMKAEHUA KYJILTYPHEIX PACTEHHH?

Coenaiime 6vL800.

3BOJIIOUNSA OPFTAHUYECKOIO MUPA
JIABOPATOPHASA PABOTA N27

IIlpnenoco61eHHOCTE OPraHH3MOB K YCIOBHAM CPeIbI
O0HTAHHMS M ee OTHOCHTEJILHBIM XapaKTep

Ilenv paGombl: paccMOTPETh NPHMEDHI MPHCIOCOOIEHHOCTA OPraHH3MOB
K cpelie OOMTAHWSA, MCIONb30BATh 3HAHUSA O ABMIKYIMX CHJIAX 3BOJIOMHH IJIsA
o0bACHEHHS MEXaHU3Ma BOSHMKHOBEHUA IPUCIOCODJIEHHOCTH.

Mamepuan 0 pabomol: repéapHbIe SK3eMILIAPLI PACTEHHUH, KOJUJIEKIIMH Hace-
KOMBbIX, HJUIIOCTPUPYIOIIHE IIPUCIOCOBIEeHHOCTS OPraHU3MOB K cpejie O0MTaHuA.

Xo0d pabomui
BruMaTeIbHO PACCMOTPHTE DK3eMILISAPhl PACTEHHH MM JKHBOTHBIX, BBIAC-
HHTEe UX BHAOBYIO OIPHHAAJIEKHOCTE.
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VHKamuTe 4epThl IPHUCIOCODIEHHOCTH K YCJIOBAAM CPeJbl O0UTAHNA U3ydae-
MBIX 00BEKTOB.

OnumuTre ¢ DO3UIHE VUEHHA O JBHMKYIUX CHIAX 3BOJTIONHH BO3MOMKHBIN
IIyTh BO3HUKHOBEHUA KAaKOH-TM00 NPHUCIOCOOHUTETbHOM YEPTHI.

JlokaKuTe ee OTHOCHTEJIbHOCTS.

PesynbpraTel paboTel 3aHECHTE B TAOIHILY.

T Yenoeus Yeprer MexaHuaM OTHOCUTETBHBIH
cpensl npucnocobiedH- | BO3BHHKHOBEHHUSA xapakTep
WA KHBOTHOE
obuTaHAA HOCTH HOpPHCIOCOOMeHHs | NPHCIOCOGIeHHOCTH

Coenaiime 6vL600.

HYENNOBEK U NPUPOOA

JIABOPATOPHAA PABOTA N28

Onpenenenne NPH3HAKOB HETaTHBHOTO AHTPONOTEHHOTO
BO3JeHCTBHS HA MOYBBI

Ilenv patombi: 03HAKOMHUTECS C PA3JHYHBIMA AHTPOIOTeHHBIMA HADYIIeHH-
MM Ha 3HAKOMOM YYacTKe MEeCTHOCTH; NpeIJOoKHUTh Mephl, o0ecnednBaronine
CHUKEHHE AHTPOIOTeHHBIX BO3AeHCTBHI HA IOYBY.

O6opydosarue: xapra (IIaH, cXeMa) MeCTHOCTH.

Xo0d pabomui

1. BribepuTe X0poOIIo 3HAKOMBIA BaAM Yy4acTOK MECTHOCTH (BOJIH3H IIKOJHI,
MecTa KHUTeNIbCTBA, OTABIXA).

2. YKa)XuTe BUABI AHTPOIIOTeHHBIX HADYIIeHWH ITOYBHI, 3AlI0JTHHUB COOTBET-
crBylomue rpadsl B Tabaume.

Hapymenue B uem BuIpakaeTcs HapyIleHHe

CenbcroxoasaicTBenHOe | [lepeKpEITHE MOYBEHHOrO HPOGHIA (YKasKUTe B 4eM)

JlecoxoaaiicTBeHHOE 9posusa mo4B (BeTpoBas, BOJHAA)

MexaHu4ecKoe HapyIIeHHe JIOTHEHHE, IIe TaKHeHHe
IIpoMeIIIEHHOE p (yn » BOPOYD ?

HCcCyINeHue), 3aMyCOPHBAHNE, IOXKADUIIA U JP.

3arpsasHeHMe NIOYB (3acOoJIeHHe, 3aKHCIeHHe, 3arpA3HeHHe
CrpoutensHoe

HedTenpoOAyKTaMH, yI00pEeHHAMH, TAMKEIBIMHA METALIAMH U Jp.)
TpaucmopTHOE VYIloTHEeHWe TOYBEHHOTO CJI0S

Pe}cpeaunounoe Yunorueunue, 3aMycOpHBaHHEe, MIHPOreHHbIE HADYIIEHUA
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OnumuTe, 110 BO3MOMKHOCTH MoApo0Hee, HAPYINEHU TOYRB.

Hapymenus Onucanue HapyUIeHUH

Mdopma ydacTKa, MPOTAKEHHOCTh, IIHPHHA, 00Iad 10~

I
Jiomags pacnpocTpaHeHHA Mams | T. 1.

HpnaHaJm BBIABJEHHBIX

& B uem B IOTCA HAPYIIeHus?
HapyIIeHnH BIPAH . P

Cragusa HApyUIeHHS Hauanbuas, passuras, CHJIbHAA, KaTacTpodudeckas U Ap.

Bup BospmeiicTBHIH, CTABIIMX

e = Vramure BHJ| BO3JeHCTBHA
NPHYHMHON HapymeHHH A a

XapakTep BO3AeHCTBHH
(10 HHTEHCHBHOCTH
H OPOJOJIKHUTEIBHOCTH)

Huskoe, cpejHee, BEICOKOE, 09eHb BHICOKOE; IPOJOIIKHE-
TeIbHOE, NepuoJuIecKoe (IogUepKHUTe HYMCHOE)

BiusrMe Ha NPUPOAHBIR

B uem BhIpaskaercAa BIUAHUE?
KOMILJIIEKC

3. IlpunoxuTe K ONUCAHUI WUIIIOCTPATHBHBIN MaTepHaJ: KApPThl, CXeME,
dororpadun, 3apucoOBKH, 00pas3nbl IPHPOAHEIX 00BEKTOB M IP.

4. Hagecure Ha Kapry (mwaH, cxemy) OTMeTKH o0 AHTDOIIOTEHHOM HAapy-
IIeHHH II0YB MECTHOCTH (HCIOJbB3YHTe AaHHBIE 0 MECTHOCTH: HaHMeHOBaHHEe
Hace/leHHBIX IYHKTOB, YJHI[, JOPOT, PEK, OPHEHTHPOB H T. I.).

5. CihopmyaupyiiTe NpeAoKeHNs 0 CHIYKEHHIO aHTPOIOIeHHBIX BO3/Iei-
CTBHH Ha MOYBY.

6. Cdenaiime 6v1600bL.



AsroTpodsr 83

Arponenos 151

Apnanranua 116, 268

AnnenpHbIe TeHHl (aynenn) 181

Ananusupylomee cKpemusanue 187

Amnaspobsr 53

AnTtepuanu 103

AmnTponorenes 289

AsnTtponosorus 6

Apomopdos 279

Apxerosuu 103
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36
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Axonorusa 121
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Dxrogepma 108
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