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NPEAUC/IOBUE

B Hactroamiem yueOHHKe HAIH OTpa)keHue obMIHMe BOIPO-
CHl cOEpeMeHHOH buonoruu. Ilo cBoeMy cozepHaHHAID yyeOHUK
s~J COOTBETCTBYET 3aKJIUNTEILHOMY H ofobmamuemMy KypCy

cpenHeTo OHOJIOrHYecKOTo 00pa3oBaHHA U IPpeAHa3HAYECH OIS
00yuanuXxca B 00PA30OBATENBHEIX YIPEXKICHHAX CDeIHEro
npodeccHOHAIRAOTO 00pa30BaHHA IO NpodeccHAM H Clie-
OUAJBHOCTAM TEXHHYECKOTO H €CTeCTBeHHO-HAYYHOTO MIPO-
dHeit. '

YueOHME pazpaboTan ¢ yueToMm TpeGoBaHHB demepanbHRIX

rocyJapCTBEeHHRIX 00pazoBaTeNbHRIX CTAHAAPTOB CPeJHETO 00-
Iero 1 cpejHero NpodeccHOHANLHOTO 00DA3OBAHM A, & TAKKE
IpodHIa TOTYIAeMOTO TPODECcCHOHANLHOTO 00PAZ0BAHN; CO3-
AaH Ha OCHOBE TpOTpaMMEI 001Teo0pasoBaTenbHoi yueOHOMH QHC-
OAMIWHE! « BRONOrMA» ANa npodeccHORANLHEIX 00pa3oBaTeNb-
HEIX opraHu3aumi (2015 r.).

Hzygaa pasnvuHBIEe TEMBI KYDCA, CTYJeHTH IO3HAKOMAT-

€5l C HCTOpHEeH H JOCTHXKEHHMAMH OTeUYeCTBeHHOH OHOMOrHYe-
CKOH HAYKH; OYIYyT HMeTh IIPeACTABJeNKe O IeJOCTHOH ecTe-
CTBEHHO-HAyYHOH KapTHHE MWpa, HOHMMATH B3aHMOCBASH
H B3AHMO3ABUCHMOCTE €CTECTBEHHEIX HAYK; TOHMMAThL IPHUH-
OHOEl YCTONYHMBOCTH H MPOAYKTHEBHOCTH JKHBOH NPHUPOARI,
OYyTH e€ M3MEHeHHA II0J BIHIHUEM AHTPOMOTEHHHX (axTo-
POB; HAyJaTCsA CHCTEMHOMY aHANTH3Y MI00albHEIX SKOJIOCHYe-
CKUX npobiem.

B zaBucHMoCTH OT BHIOpPAaHHOW cHemMUaJNbHOCTH CTYJZEHTH

OOMKHEL B Pe3yJILTATE OCROCHHA JAaHHOTO Kypca:

Pa3BHTH CHOCOOHMOCTE NIPUMEHATL 3HAHHA O COBPeMEHHOH

eCcTeCTBEHHO-HAYYHOH KapTHHe MHUpa B CBOeH npodeccuo-

HANLHOH AeATeNbHOCTH;

HAYIHTHCSA MCIOOIL30BATH BOSMOXKHOCTMUHGBOPMAIIAOH-
- . T -

HO# cpennl ans ofecmedesus nponyxf’rimﬁﬂh‘ptﬂj@’!mgﬂﬁ_pqhm.
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NPEAMCAQBME

B Dpa3BHTh ¢cNMocoGHOCTE 000610aTH, AHATAIAPOBATEL, BOCIIPH-
HHMAaTh HHGOPMAITHIO B 06IACTH eCTECTBEHHERIX HAYK, Onpe-
JeJATH 1[eJb H BRIGOD nyTell ee JOCTHXERHA B NpodeccHo-
HaabpHOH cepe.

ITocroapKy RPOrpaMMa NpPeANoJaraeT BKJIAKUYEHHE B yueb-
HYI0 HATPY3KY Re TOJBKO TeOpeTHUYecKHH Kype, HO M IDAKTH-
yeckme {1abopaTopHsbie) paboThl, a TAKMXe CAMOCTOATENBHYIO
paboTy cTyAeHTOB NpH paboTe HAA NPOEKTAMHK, HAITHCAHHH
pedepaToB HAHM COCTABIEHHH coolIIeHUil 1 mpedeHTAnWH, TO
A8 obnerveHuAa paboTH ¢ y4eOHHKOM B TEKCTe NPUCYTCTBY-
IOT CHemHaJbHEIE 3JHAKH, A TAKKe BRIJeJIeHMEe L BEeTOM H Kyp-
CHBOM,

MaTepnai, KOTOPEIH AOHOIHAET OCHOBHOE COEePIKAHHE, MO-
KeT OBITE MCNOJL30BAH JJIA CAMOCTOATEJEHOR paboThl, paboThl
HaA OPOeKTOM HJH AJA HOATOTOBKH pedepaTod H JOKIAg0OB.

Kiouebnle c1osa — HauGoNee BAXKHEIEe OHOJIOTAYECKHE TEP-
MHHEI, KOTOPEIE BCTPEYAIOTCA B XOA€ HIJOKEHHA MaTepHana.
3RaHne 3THX KJYEBHEX CI0B H MOHATHH MOMOXKET B XOAe pa-
60THI ¢ PA3IHYHLIMH HCTOMHHKAMH WHGODMANUH.

KoRTponbHEIe BOIPOCH II03BOJANT CTYACHTAM OLIEHHUTD, HA-
CKOJEKO YCIIEIIHO OHM YCBOHJIH OCHOBHOE COZlepxxaEne yuebHO-
ro MaTepHasia. ITH BOOPOCH! ABIATCA HEOTHEeMJIEMOH JaCThHIO
CaAMOCTOATeJabHOM paboTH, a Takxe paGoThl CTYAeHTOB ¢ yueb-
HO-METOZHYECKEM KOMILIEKTOM, DOCKOJABKY BRIJEIAIOT KIGge-
Bhlé MOMEHThI MATepHANA 10 KOHKDETHOH TeMe.

TBopuecKHe 3aaHAA MOTYT CIYXKHTH B KAUECTEE TEMBbI AN
IpOeKTA MJIH AR MOATOTOBKH pedepaToB, coobmernii u npe-
seHTAnMIH,. 2T0 6yAeT cIocoGCTROBATE POPMUPOBAHMIC COOCTREH-
HOM IO3HOHH MO OTHOIOEHWIC K GHOoJorHYecKoN HAGODMADHH,
noJy4YaeMOM M3 pasHBIX HCTOYHHKOB, IVIO0AJEHEIM 3KOJOTHYIE-
CHMM npobaemMaM M IYTAM HX penteHHd.

Jlna caMocToATeNbHON pAGOTH CTYAEHTOR HMEETCH BOSMOMK-
HOCTE MCHOJIL30BATh JAEKTDOHHYIO BepCHI0 yiueCHMEKA.

B 3aBrcHMOCTH OT TPOMOHIA ¥ MATEepHAALHON 6a3nl yuebHO-
IO YYpeXXIeHUs, B COOTBETCTEMH C IIPOTpPaMMOM M BpeMeHeM,
OTBeAeHHEIM Ha H3yueHHe Kypca 6M0JIOTHH, *KeIaTelbHO Ipel-
YCMOTPETh OPOBENcHUE HKCKYPCHH B KpaeBeAUYeCKHE MYy3eH H,
IO BO3MOMHOCTH, BRHIEAIKATE HA IPHDOLY ANA RabaogeHuid. dto
Heo0XoAUMO IJIA TOTO, YTOOR! CTYAEHTHI MOTJIHM 0G0CHOBEIBATH
MECTO ¥ poJib OHOJIOTHYECKHX SHAHHH B IPAKTHYIECKOM JeaTeskb-
HOCTH JI0eil, PA3BHTHHE COBPEMEHHLIX TeXHOJOTHH; HAXOAHTD
¥ AHATU3MPOBATE HHPOPMaIH0 O KUBHIX o6bexTax. TodbKO
B 2TOM cayydae OHomorudeckoe o6pasoBaHBe MOKHO CURTATE A0~
CTATOYHO HOJHBIM.



IIpn peannzannnm cogep:xaHna yuebHOH acuHmIRHEL « Bro-
Joruss» ydefHas HATDY3KA CTYJEHTOB TEXHMUECROIO M eCTecT-
BeHHO-HayuHoro npoduneit cocrapader 54 — 108 u. Us mux:
ayauTopuasa (oba3aTennnan) yuebnasa HATDYSKa, BEIIOYAA TPaK-
THUYeCKMe 3aHATHA, 36 — 72 4, BHEayBUTODHAA CAMOCTOATENb-
Hax pabora ¢TyneHToB 18— 36 y.

APEAUCNOBHUE



BBEJEHUE

Haspanne Hayku «0moaoruas» gpeayoxunau B 1802 r, He-
38BHCHMO ADYr OT APYra M3BeCTHHIH YYEHHIH-3BOJKIIMOHMCT
K. B, Jlamapk (1744 — 1829) u sooxnor I'. P. Tpesupanyc
(1776 —1837).

Buonorusa (0T rped. bios — MW3Hb K [0Z0S — y4eHHe) — HOMIIEHC HayK O MHWBOH NpU-
poae; M3yYyaeT BCe NPOABIEHMA HU3IHHU. CTPOBHKUE W HU3HELeATeNbHOCTL MHBbLIX opra-
HU3MOB (GaKTepuid, rpHOOB, PACTEHMH U HUBOTHBIX) H MX COOBWECTB, WX pacnpocTpa-
HeHWe, NpoUCXOMIEeHWe, MHOWBUOYaNLHOE W UCTOPMYECHOE PA3BMTHE, B3aWMOOTHOWE-
HWA ApYr C APYroM W co cpedod 0BWTaHMA; PacHpbIBaeT CYWHOCTh MU3HH, BLIABNABT
3AKOHOMEPHOCTH MM3HEHHBIX NPOABNEHNA, U3ydaeT U CHCTEMaTU3HPYeT HUBbie opra-
HH3MBI.

Pasznoobpasye XHUBLIX OPraH#3aMoB Ha 3emiie orpoMHo. K Ha-
cTodAllleMy BpeMeHH ussecTHH 500 Thic. BHIOB BEICIIHX pacTe-
EHH, oKoJo 1,5 MJH BMAOB JKMBOTHEIX, COTHH THICAY BHAOB
rpeboB 1 MHOMKeCTRO NpoKapHoT. CrleMHAMNCTR! TOCTOAHHO OT-
KDHIBAIOT ¥ OMHCBLIBAIOT HOBLIe BHJALI KaK COBPEMEHHLIX Opra-
HEH3MOB, TAK H BRIMEDIINX, CYIUECTBOBABIINX B NpeXKHUE reo-
JoruueckHe smox#. [lonaramr, 4To YHCAO elle He OTKPHBITHIX
BHJIOR }XHBEIX OPraHM3MOB COMOCTABHMO ¢ UHCJIOM YIKe U3BeCT-
HBIX U COCTABJSET He MeHee 2 MJH.

3apadu oblleld GUONOTHK CNeAyWMe: n3yHeHHe O6WMX 3aHOHOMEPHOCTER BHOIOrHYecHHX
ABNEHWH W NPOLECCOB, XapaKTepHbIX AR MUBLIX OpraHH3MOB, NPHYHH HX MHOrOOGPa3ng,
BLISCHEHWE 3AHOHOB BO3HWHHOBEHHA M DA3BHTHR MH3HMW Ha 3emne.

IIpusEaxH :#HUBBIX oprannamos. Hau6Gomee BaxHO olIpene-
JIMTE IIPHCYIIHe BCEM KHBHIM OPTaHH3MAM YepPTE — LATH Ompe-
AeJjieHHe Hueozo. CynecTBeHHO, YTO BCe 3KMBEIe OPraHH3ME]



o befHHAST KOMIJIEKC OOINHX npuaHakos., OaHaKO CpeaH HHX
HET HH OAHOTO TAKOI'0, KOTODLIM Ol OTACABHO HE CYINECTBOBA
B HeXXHBOH npupoae. [losTomy HeoGX0ANMO 3HATH O6MHe IIPH-
3HAKH, IDUCYHNIHE BCEM JKHBRIM OPraHH3MAM.

1. JKXmBoi opranuam mpefcraBaseT cofol eguHoe obpasosa-
HEe, 00IafAr0mee CIOMHLIM CTPOCHHEM, TeJI0 €ro COCTABRJJIAET
MHOXXECTBO CJOMHEIX B3AHMOACHCTBYIOMNUX MOJAEKYJ, o0pasy-
IOIIUX YHOPDAAOYEHHRIE CTPYKTYDEI.

2. Kaxxaas cocTaBHAsA 98CTh OPraHH3Ma UMeeT 0coloe Cmpo-
€HUEe H 8bLROAHAEN OnpedeAeHRYID PYHKYUIO. ITO OTHOCHTCH
He TOJBKO K KJIeTKAM, TKAHAM, OPraHAM, CHCTEMAM ODTraHOB,
HO H K BEYTDHMKJIETOUHEIM CTPYKTYPAM H OPTAHHYECKHM MOJIe-
KyJIaM,

3. JKHBRIe OpraHuaMal crOCOGHEI U3BIEKATE, IpeoipasoBhI-
BATH H HCIIOJIB30BATE BEIECTBA M JHEPTHIO OKDYKAaKImei cpe-
aul, Brarogapda 3TOMY OHH IMOAMED;KHBAKT LEJOCTHOCTE, YHO-
PHAOYEHHOCTE CTPOeHHA B GYHKIHIA CBOEr0O OPraHnaMa (20meon-
cma3), BO3BPAIIIRIOT B CpeAy MPOAYKTH paciiaja M npeobpaso-
BamHYIO 3HePrui0,. ClenoBaTelLHO, OHH 001a0a10T cIrocO0HOCTHIO
K 00MeHY BeHIECTB M NPEBPAMIEHHUIO JHEPTHH.

4. OpragEUsMEI MOTYT PEearipOBATH HA M3MEHEHH A OKDYKa-
HINeH cpeAnl, BHEeUIHNAe PAa3IpaAXeHHNA H OTBEUYATEL HA HUX, BOab-
MHPHCTBO GHMOJOrHUECKHX NPOLECccoB HMEIOT MUKINYHOCTE: CY-
TOYHYI), CE30HHYIO, TOJOBYI0 U MHOTOJETHIO.

5. CrpoeHnem, pusnogorueil, 6HoNOTHeH, NOBeJeHHEeM JKH-
BhLl€¢ OPraHU3MEl IPHCHOcOobeHk K cpelie O0HTAHWA U COOTRET-
CTBYIOT cBoeMy oGpasy rusHU. OcoGeHHOCTH CTPOSHHA ¥ TIORe-
JEeHHS, CBASAHHELIE ¢ OTIpeeleHHEM o0pasoM HU3HH, HABKIBA-
0TCA adanmayusmu.

6. JKHBLIe OPraHHA3MEl CIOCOOHEI K CAMOBOCIHPOM3BEAEHHIO
(pasmuokennn). [ToToMcTRO BCerga CXOAHO C POAUTEILAMH
B CBA3H ¢ Depejadeil OT pogHTeaeil JeTAM HACIeICTBeHHOH HuH-
dopManmuu 0 cTpOeRHH B PYHKIHAX opraHusMa. B aToMm mpo-
ABJAAETCHA CBOHCTBO HACIEACTBEHHOCTH KHBLIX OPraHHU3MORE.
OaHAKO ITIOTOMKH BCErga 4eM-TO OTJAHYAKTCH 0T CROHX poguTe-
JeH, T.e. IPOABJIAETCA H3MeHTHBOCTL OPraHA3MOB, 3AKOHOMEp-
HOCTH KOTOPOH o6mHe Aaa HEX BeeX. Takum o6pasoM, JKHBLEIE
OpraHuaMbl 001a4310T CHOCOGHOCTHIO K PASMHOMEHIIO, HACIE T -
CTBEHHOCTEIO H H3MeH4YHUBOCTBIO.

7. OpramuaMsl coCoOHE] K POCTY M HHIWBHAYAJILHOMY pad-
BHTHIO (ORmMoOzene3y) OT POMKACHAA A0 CMEDTH.

8. OpraHusMhbI cnocofHEI K HCeTOPHYIeCKOMY PA3BHTHIO (¢hu-
AOzeHeay), ASMEeHeHUIO O/t NPOCITL020 K CAOHCHOMY. JTOT IPO-
MECC HCTOPHYECKOr0 H3MEeHCHHA OPraHH3MOB HA3KIBAECTCH 260-

BBEAEHWUE



BBEAEHKE
Aroyued. B pesynbsraTe AJUTENLHON SBOMIONHH BOIHHUKIO BCe

MHOTOOGpa3HEe XUBBIX OPraHAIMOB, IPHCOOCOOIEHHRX K OIpe-
JleIeHHKIM YCIOBAAM CYINIeCTBOBaAHHA.

Bronormaeckne Hayku. [To o6nekram mccnenoBagus OHo-
JOTHI0 HOAPA3AENIAIOT HA COCTABJAICIINE €€ HAVKH: 300JIOTHA
H3yuaeT *ABOTHHIX, DOTAHAKA — pacTeHHA, MUKpoGHoJOrna —
MHKPOOPranu3MH. B npegenax soonorun cpopMHDPOBANHACE GO-
Jlee y3KHe TUCHHUIIIMHE — 3HTOMOJIOTHA (A3yUaeT HACEKOMBIX),
HXTHOJOTHA (puIf), OpEHTONIOrHMA (OTHL), TEPHOJIOTHA (3Bepeii)
Hu T, 5. Muaoroofpasne H kaaccHHKANNIG OPTAHN3MOB PACCMA-
TPHBAET CHCTEMATHKA. HcTopHIO paSBUTHA OPraHNIECKOTO MIP&
H3Y4Ya0T NAJEOHTONIOTHA U €€ IoApa3esieHHA: Nalec300JI0THA,
naneofoTaHuKA., POPMY M CTPOSHHE OPraHH3MOB HCCAEAVIOT
OHTONOTHA, aHATOMEA. O0IqMe cROHCTEA JKHBHIX OPraHM3MORB
PacCMATPHBAIOT PasHbIE GHONOrHUeCKHe HAYKH? 30K0HOMEePHOCTH
HACJAEJACTBeHHOCTH — TeHeTHKA; YKH3HEeAeATeNILHOCTS (PyRKIMO-
HUpPOBAHUE) PACTEHHH, YXKHBOTHRIX H eJoBeKa — (DH3HOJIOrHA
9THUX I'PYIN ¥HBLIX OpraHHE3MOB. IIpeppallleHEHA OPraEHYecKHX
BEIECTB B KJETHKAX PACTeHHH W KHBOTHAIX PACCMATPHBAIOTCA
B GHOXMMHH 3THX NADCTS, B3JAUMOOTHOINEHAA MEKAY OPraHH3-
MaMH H cpefoii oOHTaHHA — B DKOJIOTHH.

B nocneamee BpeMA BO3POCHC 3HAYEHHE JUCIHIJIHH, BO3-
HUKIOEX HA4 rpagure 6HomorvdecKnx HayK ¢ dm3ukoil, xuMuei,
MATEMATHROH: yCueImHO pasBuBanTca 6nodusuka, GHOXHMHA,
GHOHHKA.

Ans MUBOA NpUPOAL! XADAKTEPHB Pa3HbIE YPOBHH OpraHW3aumun, NOITOMY CYWECTBYIOT
cneuMansHole BHCNOrHYECKHE AUCUMNNMHGI, KOTOPLIE HAY4ZI0T 3TH YPOBHM HH3HH: MONe-
KYNAPH&EA GHONGCIMA, LMTONGIHA, TMCTONOMMA, aHATOMMA, 3KONOTHA H T. 4.

Camurii HMKHUH M HanbGolee npeBEUN Ypo8eHb HUIHU —
MOReKYyRApHbii. UMeHAEO Ha 3TOM YpOBHe IPOXOAMT IpaHwIa
MEMCAY KMBHM H HeXKHUBHIM. Chenyomuit — waemounstil ypo-
éeHb #usnu. KneTka U HaXofdmHecs B HEH CTPYKTYDHI B OcC-
HOBHEIX YepPTaX OPraHH3alHH NOXO0MH ¥ BCeX KHBBIX OPraHH3-
MOB. BaKHO OTMeTHTE, 9TO V IpejcTaBuTenell nogoapersa Ilpo-
CcTeHIIHEe KJIeTKA mpeAcTrasider c060fi menocTHHE OpPraHusM.
Ha opzanusmennom yposHe Hu3HU BCe OPraHNsMEl obbeHHA-
€T TO, YTO MX TeNa COCTOAT U3 KJIETOK. ¥ MHOIOKJIETOUHRIX Op-
FAHH3MOB HMEIOTCA THAHH, OPTaHK U CHCTeMEI Opranos. Iloato-
MY BHIAEJAIOT ele OPZEGHHO-MKaHeaoll YPOBEHb OPTaHN3alli .
Brime opranH3MeHHOTO PACIONOXKEH HAJOpzaAHU3MEHHbLL NO-
nYyARYUOHHO-6UI0E0I Yposend xusni. [laa 3Toro ypoBHA Xa-




- BBEAEHWE
PAKTEDHBI 3AKO0HBI, J€UCTBYIOOIHEe B BHAOCBEIX NOOYIAIHAX,

OPOCTPAHCTBEHHO-BPEMEHHASA, T0JI0BAA H BOZPACTHAA CTPYKTY-
PH, ce30HHAA H MHOTOJETHAA AUHAMMKS YHCIEHHOCTH U AD.

Buoyenomuyeckuii ypoaers i3l CBA3AH C ONpeAeNeHHbBI-
uu coobmecTBaMu (6uoyenodami), H 30ech OEHCTBYIOT BAKO-
HB MEKBHIOBHIX oTHOmIeHHMH. CaMblil BRHCOKHEH GHOIEHOTHIE-
CKHH ypoBeH: — OuocepHbiii — COCTABJIAET COBOKYIHOCTh
BCEX KUBLIX OPTaHW3MOB, HACEJIAIONTHX 36MIIID BMECTe ¢ OKpY-
Wanmei HX cpeloi.

B 6uocgepe peiicreyior 0o0IoHe 114 BeeX JKHBBEIX OPTaHH3-
MOB 3AKOHBI, OJJHAKO HTO He HCKJAUYAET NeHCTBHe 3AKOHOMED-
HOCTel, OprcyIqnX 0oNee HU3KAM YPOBHAM OPraHAZAIHH.

B o6uen 61MonorMu paccMaTpHBaloTeA GHONOrHYeCcHHE 3aH0HB, CBOACTBEHHEIE BCEM YPOB-
HAAM OpraHn3Iaunm HMHIHH.

3uagenne Gnonornu. BuosorngecKkre 3HAHHA HYXKHBI 1A
OPAKTHRUECKON AeATelLHOCTH, B HePBYIO odepens nasa ofecme-
JeHMA [IPOAYKTAMH MHTAHHA PACTYyIeH HONYJIANHH JMIOAei.
Heobxonumeie a8 DHTAHKWSA GeNKH, dXHDHI, YTJIeBOILI, BETAMM-
HEI YeJOBeK MOAYYAeT B OCHOBHOM OT KYJbLTYPHBIX pacTeHH
H JOMAIDHHAX MXHBOTHRIX, H03TOMy BAMHO 3HAHHe 3aKO0OHOB I'e-
HeTHKH H CeJeKLHEH, ocoberHocTeil aHaTOMIE M, PHIHOIOTHH
MHBOTHLEIX ¥ DACTEHEH A BEIBEASHHS BRICOKOIIPOAYHKTHBHEIX
OOpOJ, ZOMAITHHX XHEBOTHHX U COPTOB KYJNLTYPHEIX DacTeHHIt,
COBEPINEHCTEOBAHNS ArPDOTEXHHKH H 300TEXHHUHKH. 3aKOHEI re-
HETHKU NPHMeHAKTCA H B CeJIeKIIMH MHKDOOPraHH3MOE, HA-
IpHMEp OPH OPOA3BOACTREe ARTHOAOTHKOB. BHomornueckue axHa-
HHA I]:[HpOKO HCEOJILSYIOTCH B JIeCHOM H OXOTHHYLBEM xoaﬂfi-
CTBaX, B phIboI0BCTBe H DhIfOpasBefeHEH. PACKPHITHE MOJIEKY-
JAPHOTO CTPOEHAA MeHOB MOCIYKHIO CO3NANNI0 HOBOT'O HAMIDAR-
JleHNH B OMONOTHHU — TeHHOHW WHKeHeDHH, ofecmeumsnieil no-
JTy9eHHe OPradH3MoB ¢ oIpefeNeHHEIMH, HYIXHEIMH UeJOBEKY
npuszHaxaMi. CoBepIDeHHO HOBLIE IEPCOEKTHRL B BRIBETeHHH
OPOOYKTUBHARIX nopon OTEPEIBAIOT BOSMOXHOCTH KJIOHHDOBA-
HEA MHBOTHEIX. BHOMOrnueckue sHanusa HeoOXOMuMEE IS Pas-
paGoTKHM H COBEPUICHCTBOBAHKA METOJIOB NPOMHIAKTHKE H Je-
germuA GoJe3Hel 9e/I0BeKA, TAK KaK YCIeXH MeIUIHHET B 3Apa-
BoOXpaHeHnd 0aaupylorcd HA JOCTHXeHHAX OHonoruu. Ouu
0CoBeHHO BayKHEE AJIA MpPeAynpekAeHHs PACIDOCTPAHEHAS IPH-
pPOrHO-0uUArOBRIX O0JIeaHel: MAJNIADAH, TAEKHOTO sHIeda HTa,
cHOHpCKOI A3BRI, XOJEPH M JPYrHX; AJIA JledeHHs cepledHO-
COCYANCTRIX, OHKOJIOTHUeckux saGonesanmit, CITHa.




BBEAEHME

Buoxumuueckue HcciefOBAHUS, B YACTHOCTH YCTAHOBIAECHUE
cxoacrsa JJHK 61u3KHX BMJOB M IPYIN KUBOTHRIX, IIO3BOJIH-
JH CO30aThH OHOXMMHYEeCKYIO cucTeMaTuky. 1lo crpykrype JHEK
OIpefensioT 6AH30cTh MEXY IIOPOJAMY AOMAIIHIAX HHBOTHLIX,
POJCTBO MEXIY JIOABMH.

Bonsice 3nadenue A8 PASBHTHA YEJIORCUECTBA MMEET pa-
IHUOHANLHOE TIPUPOACIIOIB30BAHNE M OXpaHa npupoael. Mmrio-
3UH NIOJeil 0 HEMCUeDPIAEMOCTH IPHPOAHBIX PEcYPCOR H YCTOIH-
YUBOCTH IIPHDPOJBI B NIOCJHeAHEeE BDEMA CMEEHIINCE TIECCHMHCTH -
YeCKHMH IIPOTHO3aMU O DA3DYIEeHHU OPHUPOIHLIX 3KOCHCTEM
H KaTacTpodHuecKOM 3arpA3HeHHH OKPYIKalommeil cpebl, TO-
ITOMY KpalHe BAXKHO He TOJABKO 3HAHHEe 0MOJIOrMYEecKHX 3aKO-
HOB, HO H UX cofAoaeHNe [IPH IPUDPOJONOIL30BAHUN.

K Havany XXI B. 6HONOrMA cTana peansHOW NPOH3BOAMTENLHOA CHAOH, HAYHHOHW OCHOBOH
B3aMMOOTHOWEHKWA obWwecTa W NpUpoabl. TONLKO NPH 3HAHHK WM cobmogeHny Guonoru-
YeCKnX 3aKOHOB BO3MOKHO AAHTEALHOE YCTOHYMBOE pasBHTHE GHOChEpLl U Henoseye-

cTea.

Hawouesnie cnosa: GMONOFUA, CTDOEHHE M GYHKLMA, TOMEOCTas,
anantauuA, oHTorexes, 6MoueHos, GMocdepa, aponouHs, GuUore-
Hea.

KOHTPOJILHLIE BONPOChHI

1. YTo usyyaeT HayHa GUONOTHA?

2. HaKoBblI NpU3HAKKU HUBLIX OpraHiamoBs?

3. Hakue HayHu BXOAAT B KOMMNEKCHYIO HayKy Guonornio?
4. Haroe aHaveHHe nmeeT Guonorua?



A
A
y
y
i
1.
#

YHEHUE O KNETKE

MpounTaB 3Ty rnaBy, Bbl y3HaeTe:

KaxWe BelecTBa BXOAAT B COCTAB MHUBOW HNETHHA M B 4EM 3aHMI0YaK0TeA
HX DYHHLAH;

8 YEM 3AHNIOYAETCH 3HavYeHWe BOAb! ANA MU3HEAEATEeALHOCTH HKNETHM;
HAKOBLl CTPOEHHE W QYHHKLWK HIETHM;

YTO TaKoe O5MEH BELLECTB U 3HEPIUH;

HaK NPOTEKaIOT NPOLECCH AeNEHUA HIETKH, Pa3MHOMEHUA U Pa3BHTHS
OpPraHU3mMoB.

TepMHH ¢«KJIeTKa» HCOOAL3yeTca B Hayke onee 300 jer.
Brepsrie ero npumenun B cepegune XVII B. npeangent Bpu-
ranckoro Kopoaescrkoro ofmectra Pobepr I'yk (1635 —1712).
C moMonnLi0 MUKPOCKOIIA OH PACCMOTDPENI TOHKHWH CJI0H mpobxu
H YCTAHOBWJ, YTO OPO0KA COCTOMT U3 AYeeK-KIeTOK. OKOJIOo cTa
JIeT Hasza  uCCASI0BAHNA CTPOSHMA, GYHKIAMN, cocTaBa, DA3BH-
THSA KJIETOK 0DOpMUIHCE B 0co6yi0 GHOJIOTHIECKYI0 HAYKY —
yumoaoceuro (OT rped, cytos — Kaetka u logos — Hayka). Co-
BpeMeHHaA KOMIJIEKCHAR HAYKA LUHTONOTHA K3y4uaeT CTpoeHHe
A XUMHYeCKHIH COCTaB KJIETOK, HX QYHKIUHN ¥ OJHOKIETOUYHEIX
A MHOTOKJETOYHhIX OPraHU3IMOB, CTPOEHHMe, SHAYEHHE U Jled-
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YSEHME O HNETHE

TeJBHOCTH BHYTPHKJIETOTHLIX CTPYKTYD, PA3MHOMEHHE H pas-
BEMTHE KJEeTOK, X CBA3E C OKpYXawomiei cpefoii.

KneTa — 371emeHTapHan MWBas CMCTEMA H OCHOBHAR CTPYKTYPHO-(YHKLHOHANbHARA 8H-
HHULA BCEX HMBbIX OPraHW3IMOB (KpoMe Bupycon). MOMeT cyllecTROBaTh Kak OTAeNbHbIA
opravuam {6aKTeprH, NPOCTEALIME, OQHOKTETOYHLIE BOAOPOCAH U FPHGL) MNK B cocTaBe
THaHEeH MHOFCKNETOYHBIX MKBOTHbIX, PACTEHHA H TpHGOB,

12

1.1. Xumuyeckan opraHu3sauma
KNeTKH

KieTkn Bcex OPraHM3MOB CXOAHEL IO CBOEMY XMMHAYECKOMY
COCTRBY, 9T0 CHYKAT AOKa3aTEJbCTBOM eANHCTEA KMBOM HpH-
poanl. BMecTe ¢ TeM HeT HHM OJHOTNO XHMHYECKOTO 3JI€MEHTAa, CO-
HZEP)KATIErocHA B JXHBREIX OPraHA3MaX, KOTODBIH He 611 ObI HATH-
JIeH B HEXXHUEOH OIpHpOLe, ITO OLHO U3 JOKA3ATEIRCTE O0IHOCTH
MCHBOU M HEXUBOH Npupofbl. OLHAKO COOTHOIIEHUE XMMMUUE-
CKHPX 2JIEMEHTOB B XXHBOH M HeXXHBOH MATEDHH DASIHTHO.

B cocTaB KneTkH BXoguT Gomee 7O XHUMHIECKHX DJIEMEHTOB
Tlepuopnueckoi cucremu [1. 1. Mergaeneepa, HEKOTOPRIE B3 KO-
TOPBIX NPEJCTABJICHEI TAJCE.

3neMeHTbl, BXOJAWNE B COCTAR KIETHH, %

Kwncnopox — 65— 75 Kanenowmit — 0,04 — 2,00
¥raepog — 15— 18 Marguit — 0,02—0,03
Bopopoa — 8-—10 Harpnit — 0,02 —0,03
Azor — 1,5 —3,0 Hemgeao — 0,01 —0,015
ocdhop — 0,20— 1,00 Huax — 00,0003

Kanmit — 0,15—0,40 Mens — 0,0002

Cepa — 0,15—0,20 Hoz — 0,0001

Xaop — 0,05—0,10 @Top — 00,0001

XuMHYeCcKHe 3MEeMEHThI B 3aBHCHMOCTH OT COJAEDHAHAA X
B ¥HMBOM OPTaHH3M€ HOXPA3AENASIOT HA MEKDPOINEMEHMbL
A Murposnemenmoi. IIoCKOJIBKY KHCIODOA, YIraepoj, BOZO-
poj, a30T, MATHHH, HATPHH, KAaTbOWH, /Kejle3o, Kalwmi, cepa,
thocdop B X0D BCTPEYAKTCA B KASTKAX B GOALIIOM KOMHYECTBE,
UX YACTO HASHIBAIOT MaKpoaileMeHTaMu. Cpeu HUX KHCIODO[,
YIJepOA, BOLOPOA H A30T — TDYIINA 3JMeMeHTOB, KOTODBIMHE KH-
BBIE CyecTEa Goraue Bcero (0xoJ0 98 % maccw xaetrku). IApy-
rHe 8 3neMeHTOB DTON I'DYNIEI IPeACTABICHLI JECATBIMH H CO-



YYEHWUE O KNETKE
THMHE JonAMH nponeHTa. Ux ofmaa Macca — okono 1,9%

KAXKALIH H3 HAX BRIOTOJHSAET BAXHYI PYHKIMIO B KJICTKe.
K MAKpOaIeMeATaM OTHOCAT 3/IeMEeHTHl, KOTOPHIX B MKHBOH KJIeT-
Ke o9eHb MaJio (oxono 0,02 % maccw KJIeTKH), HO H OHH COBREp-
meHHO HeoOX OAHMEI 111 e¢ HOPMAJIBHOrO QYHKIHOHHPOBAHHA.

B KMBRIX OprauaMax Bce XHMHUYeCKHEe DJIeMEHThRI BXOAAT
B COCTAB HEOPraAHWUECKHX M OPTAHHYECKHUX COSIUHEHMI, KOTO-
pEle 00PA3YIOT HBYI) MATEPHIO. B 0CHOBHOM KJETKH JKHBEIX
CYIIleCTB NOCTPOEHLI H3 OPZAHULECKUX BEU{ECTNE.

Heopzanuweckue coedunenua CyINeCTBYIOT M B HEXKHBOM
OpApoie, B TO BpeMs KaK opraHHJYecKHe cOeUHEHHA xapak-
TEPHEI TOALKO AJA KHUBLEIX OPraHH3MOB H NPOIYKTOB HX KH3-
HeReATEJPHOCTH. B 3TOM 3aK/109aeTCA IJ1aBHOE DA3JIHYNE MEH -
Ay KHBOH M HEXMBOM NPHPOLOL.

CooTHotlleHHe BOALL, OPraHHYSCKHX M HEOPraHHIECKHX Be-
mecTB B KaeTke (%) pacopefensercd CIegyIOIIAM oGpaaom:
poga — T0—85; 6enkn — 10— 20; xmupwm — I —5; yrueso-
1 —— 0,2 —2,0; HykJeHHOBbIe KHcHOoTEI — 1 — 2; AT u gpy-
rEe HI3KOMOJIEKYJIAPHEIE 0pragnieckue Bemecrea — 0,1—0,5;
HeopranWuyecKue pemecTsa (Kpome pogk) — 1,0 — 1,5,

1.1.1. OPFTAHWYECKWUE U HEOPFAHUYECKUE
BELLIECTBA, BXOAALLUKWE B COCTAB K/IETKH

yrnepoa (3a UCHIK4YEeHHeM KapOnaoB, YrONbHOAR KHGAOTLI, KAPOOHATOR, OKCHAOB YINepoaa
H LHaHKao0s).

OpraHMvecKMe BellleCTBA — KTact XHMHYECKHX COEMHERHH, B COCTAB KOTOPbIX BXOAHT

OprannyecKHe BemecTBA, BXOAANINE B COCTAB KASTKH, —
310 OenkH, yraeBoAbl, TUOAJE], HYKJIenHOBre KucnoT (JIHK
2 PHE) 1 apyrue coeiuneHHA, KOTOPLIX HET B HEXHBOK MPH-
poae. Momexkyasl MX 9aCTO HASBIBAIOT GUCACZUNECKUMU MONE-
Kynamu.

Boarmoe 3HaYeHHE B MKUSHEAEATENBHOCTHA KJIETKH HMEET
80da. B cpeHEM B MHOTOKJETOUHOM OPTaHH3IME BOJA COCTAB-
aaer okono 80 % macchl Tena. Ilpemxae Bcero, oHa ABJIAETCA
pacTROpuTeieM. B KauecTBe pacTBOpHTENA BOZa obecrneqamBaer
HOPHUTOK BEIIeCTB B KJIETKY M YAATeHWE HI Hee MPOAYKTOB HH3-
HEASATENLhHOCTH, TOCKOIBKY GOJIBIINHCTBO XHMHYECKHAX COSaH-
HeHUHA MOXKET NIPOHMKHYTH Yepe3 HapyKHYI) KJIeTOYHYI0 MEeM-
OpanRy TOALKO B pacTBOPEHHOM BHe. BoIa HrpaeT BAXKHYIO POJIb

13



Craunun, Can Anasue, Ana Banun, Ban Meiinun, Jleid Hszoneiinnn,
Hne

ACUApATHHOBAA Acnapares, Cnyramusaosast
KHCA0TA, Acn AcH knacnora, I'my
H -
o o
ApruauH, TacTHIMH, DeHNNANAHNHH, Tupoaun, Tpunrodan,
Apr Tac Pen Tup Tpn
AMHBHOTPYNIE OTfeNseTca Hod H', a oT xap6oxcuaa — pagn-
kan OH ¢ o6pasopannem monexynn BoAsl. CoeAnHEHNE, COCTO- AMUHOKHCAOT b,
Amee U3 ABYX MW OONBOIEro YHCAA AMHHOKHCIOTHRX OCTAT- BXOAAWME B COCTAB

Geaxos

15

KOB, HAdelBaeTcA noxunenmudor. B Hem Mex Iy MOHOMepaMA



Y4EHUE O KNETKE
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CYImECTBYIOT CAMBIE [IPOYHEIE KOBAJIEHTHLIE CBA3K. B MoneKky-
Je TOre HJIH HHOTO 6eJiKa OOJHM AMHHOKHCJIOTHEI MOTYT MHOTO-
KPATHO DOBTOPATLCH, 8 APYTHE COBCEM OTCYTCTBOBaTh. Obimee
YHCA0 AMEHOKHCIOT, COCTABIAKMMUX OXHY MOJEKYTy Oeaka,
MHOTZA AOCTHTAET HECKOJBKMX COT THICAY. B pesyanTaTe Mo-
AeKyJa Geska npeacTaBaAeT cofoit MAKDPOMOJIEKYIY, T.e. MO-
JEeKYAY ¢ OYeHb O0JBIION MOJIEKYIAPHON Maccoil. Monekynap-
Hasa Macca Beaxos orpoMHa. HanpuMep, y Geslka Alna — AHY-
Horo ansGyMHHEAa — 0oHa cocraBasaeT 36 000, y remorno6nna —
65000, y cokpaTuTesHOro GenKa MEIMIL (AKTOMMO3MHA) —
1500000, B TOo BpeM#a KaK MOJEeKYJADHAA Macca YIJIeBOAa
raoko3nl pasHa 180. _

Coenudrnveckne 6uoaormuecKue dyaKnun 6eJIKOB 3aBHUCAT
OT MX OPOCTDAHCTBEeHHOH KOHGUIrypamHum, HApDYINeHAE KOTO-
PO BeAeT K moTepe GMOJOTHUECKON aKTHBHOCTH. ¥ OEJIKOB
HMMeeTCA YeThipe VPOBHA CTPYKTYPHOH opranmaanun. ITocne-
AOBATEILHOCThE AMHHOKHCJIOT B DOJHICOTHAHON eny onpege-
JAeT NePEUYHY CMPYKmMypy MoOJeKynbl feJka, OT KOTOPOH
B ¢BOIO OYepeAb 3aBHCHAT MOCJeVION[He YDOBHH OPOCTDAaH-
CTBEHHOMN OpPraHM3anuH ¥ GHoJormyecKHe croiicTBa Oenxa. Xu-
MuuecKHe i GU3HOIOTHYIecKHe cBolicTBa DeNKOB Ol pedeaaAloT-
CH He TOJALKO TeM, KaKHe AMHHOKHCJIOTHI BXOAAT B HX COCTaB,
HO M T€M, KaK0e MEeCTO B JIHHHOH emogke GenKoBoH MoJe-
KYJH 3aHMMAaeT Kaykgas H3 aMHHOKHCcAoT. Tak AocTHraercs
OrpoMHOEe pasHoo0pas3ne NePBUYHOH CTPYKTYDEI OeNKOBOH MO-
nexynul. Ciaegyiommuit ypoeeHb oprannianumu Senka — smo-
puunas empyxmypa. OHA MMeeT BHA cOMpanyu. Mexay Hard-
6aMH COMpaJIH BOSHAKAKOT BOAODPCOAHLIE CBA3H, KOTOpHe cilabee
KOBAJEATHLIX, HO HOBTODEHHLEIE MHOTOKPDATHO OHHM CO3JAIOT
AOBONLHO IIPpOYHOE coellleHue. Tpemuunan ecmpyxmypa 0o-
CTUTaeTCH TeM, YTO COHPAJIM30BAHHAA MoOJieKyJaa Genaxa eire
MHOTOKDATHO ¥ 3AKOHOMEDHO CBODAYHMBAETCH, 06pasysa KoM-
OAKTHRH IIAPMK, B KOTODOM 3BE€HLA COUDANH COSIHHAIOTCH
BOAODOJHBIMH, MOHHEIMW, THAPOGOGHEIME 1 KOBAJEHTHLEIMH
ONcYIbOHARBIMA cBA3AME (— S — S —). O6peaunaachk B arpe-
FaThl TOCTOAHHOTO COCTABA, BKIYAKINHE HECKOJABKO memeH,
Pa3sNHYaONHXCA [I0 IePBUYHOR CTPYKTYpe, MOJIeKyiH Benka
MoryT c0pasoBRIBATE YemeepMuUNHY0 cmpyKmypy (Haopumep,
remoraobnH).

Ilog BaMapreM TepMHYeCKHX, XMMHYECKHEX H ODyrux dak-
TopoB B 6eJKe paspymaioTcs GucynbQHIHEBIEe M BOOOPOIHBIE
CBA3H, YTO OPUBOAAT K HADYIIEHHIO HX CJOMKHOH CTPYKTYPRI —
reaarypanun, Iipu genarypanum moJekyna pasBepThIBAETCA
H TepseT cHOCOOHOCTH BBIMIOJIHATL CBOIO OOLIYHYIC GHOMOrnye-



™ YYEHWUE O KNETKE
CKYI0 QYHKOHIO. ITo HOMEeHeHHEe MOMET HOCHTD BpeMEeHHBIH

HAW ODOCTOAHHLIA XaPAKTEp, HO MOCAEAOBATENLHOCTH AMHHO-
KHCJIOT B MOJIeKyse BeIKA 0CcTAaeTCsA HeH3MEHHOM.

benku BLINONHAIT B KNETHe Ype3Bbl4anHo pa3HooGpasHbie GyHKUWK. BaxHedwue
r\% M3 HUX — HaTanWTHYeCKas, CTPYKTypHan, ABHIraTe/ibHaA, TDAHCNOPTHaNA, 3aluMTHas, IHep-
) reTH4ecKan.
.
)
Q\. Ha neproM MecTe CTOHT kamaaumuieckas pyaxkona. Bee

Gﬁnonornqecuue PEAKOHH B KJETKE OPOTEKAIOT OIPH YI4CTHH
0coDOBIX 6HOJIOTHYECKHX KATANNIATOPOB — (PEPMERMOE, a N0~
60oH depMeHT — GENOK.

DepMEHTHI JTIOKAMA30OBAHKI BO BCEX OPraHoNAax KJIeToK H He
TOABKO HALPABAAIOT X0/ PadNYHBEIX PeaKIHAH, HO H YCKOPAIOT
HX B IeCATKH H COTHH ThICAY pa3. Kamayio XHMHIEeCKYIO peak-
IHIO B KaeTee o6ycnoBiameaeT cBoil GmokaTanmaarop. B muro-
ILIABME KJIETKH OCYIIECTBAACTCH 09¢Hbh MHOTO BCEBO3MOMCHEIX
PeaKmHi, CTOND e MHOI'O H GHOKATAIHIATOPOR, KOHTDOJIHDY-
DIpEX X0 orux peakiui. Tak, pacmax Kpaxmaina H npespailfe-
HHe ero B caxap (MansT0o3y) BHI3KIBAET (PePMEHT JHuacTasa (aMn-
NA38), TPOCTHHKOBBIHA caXxap paclllenjifeT (p¢pMeHT HHBEDPTA3A.
Muorme ¢epMeHTH ViK€ JABHO DPHMEHAIOT B MEJHIHHCKONR
B numeBol (xreGoneuyenne, THBOBAPEHHE H JD.) IPOMBINLIEH-
HOCTH.

Onaa 13 BaXHEHIIHX QYHEKIONE GeKOB — cmpoumensras
(cTpyxTypHan). BeJxku Bxoaar B cocTaB BCeX KJIETOYHBIX MeM-
6paH M OpraHONAOB KJIETKH, f TAKIKE BHEKJIETOYHBIX CTPYKTYDP.
B coegunernn ¢ [IHK Genmox cocTaBisieT Telo XpOMOCOM, & B
coepguaeEnn ¢ PHK — prGocom. PacTBOpH HE3KOMOJNeKynAp-
HHX GeKoB BXoAAT B cocTaB KUAKUX Gpakmmid xieTok. JJeu-
zameavrar (coxpamumenvran) pyrryua GeaKa cOCTOUT
B YOM, ITO BC€ EHJEL] ABHTATEILHBIX PEAKMHH KIETKH BHIIOJ-
HEIOTCA 0CODBIMH COKPATHTENLHRIMHE HEJIKAMH, KOTOpBIE 00Y-
CAOBAHBAKOT COKDAINEHNE MYCKYJIATYPH KHBOTHHIX, ABHKeHHAE
ETYTAKOB ¥ PeCHHYEK Y NIPOCTeHNIHX, IepeMellleHHe XPOMOCOM
OpH ACJIEHAH KJAETKH, ABHMEHHE DACTEHMM.

Tpancnopmaan @yrxyus de1xkoB BHpaXaeTcd B Cocob-
HOCTH cnenmudmuecKnX 6eJK0B KPOBH OOpDATHMO COEQHHATHCH
€ OPraHNYeCKHMH H HeOPraHHYeCKHMH BEeINeCTBAMM H AOCTaB-
AATL UX B Pa3HEBIe OPraHH ¥ TKaHW. Tak, reMoraoduH coeqn-
BAETCA C KMCJOPOAOM H JHOKCHIOM YIJIEPOJa; g»_;nopqrg:muﬁ
Gesok asLOYMHH CBA3LIBAET W IEPEHOCHT BQUIECTBA nunp&qﬁt?ﬁo"’““" o =

XapaKTepa, TOPMOHBI H Ap. J N T
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YHMEHUE O KNETKE

[AtoKoz2a.
MoreryanpHan
MOAEADL

i8

Benku BHINOMHAIT Faujitmuyro pyHrywio. B opranusme
B OTBET HA IPOHMKHOBEHWE B HETO YYKEePOJHBIX BeIeCTB BEI-
pabaTeIBalOTCA AHTATENA — OCO0BIe GeJIKH, KOTOPLIE CBA3LIBA-
10T H 06e3BPeKUBAIOT HECBONCTBEHHBIE OPraHU3MY BeIMECTHA
(aHTHTreHH), — 2TO 3alMUTHAH DYHKIIUA,

Benku cayKaT ¥ OIHEM H3 HCTOYHHKOB 3HEPIUH B KJAETHE,
T. €. BEIIIOJIHAIOT dHepzemuNeckyo Gpynryuro. Pacmennaack
S0 AMMHOKHCIIOT M JaJjee A0 KOHeYHEIX MPOIYKTOB paciaga —
AHOKCHIA YIIAepoha, BOARI M aA30TOCOAEPIKATIIMX BeIl[eCTR, OHM
BBIAENAIOT 3HEPTHI0, HeOOXOoZUMYH [J MHOTHX KUSHEHHEIX
NIPOIIECCOB B KJIETKE.

YraeBogel. ¥rulepoAbl (caxapa) BCTPEYAIOTCA KAK B JHBOT-
HBEIX, TAK U PACTHUTEIBHEIX KJETHAaX, IPUYEM B PACTHTEIBHEIX
KJIeTKAX X 3HAYHTEJIBbHO 6oJbIIe, YV2nee0dn ABIAIOTCA coe-
IHHEHHAMHE yIJIepoa, BOAOpOoAa B Kucaopoxa. Pasanuator rno-
aucaxapudsr — (CgH,,05), (kpaxman, rIUKOreH, MEJLI0N034),
ducaxapuder — C;H,,0,; (ManbTO38, TaxTo3a, caxaposa)
¥ OpPOCTEIE caxapa — Monocaxapudvr — CgH {404 (p16oaa, ruo-
Ko3a, dpyKTo3da, rajakTosa). Ha aByx Molaexkyn MOHOcaxapHja
ofpasyeTca oIHA MOJIeKyNna gucaxapuia. llonHcaxapRas —




YYEHHWE O KNETHE
CJIOJKHBIE YIJIEBOARI, OﬁpaSOBaHHBIe H3 MHOI'MX MOJIeKYJI MOHO-

caxapuga. TaBHEIMU yrieBoZaMu KJIETOK HBAHIOTCH TJIIOKO03A
(pwc. 1.2), rauxoreH (¥ dXHBOTHLIX), IMeJAI0JI038, MJIH KJASTUAT-
Ka, ¥ Kpaxman (v pacTeHH).

CTEHOK {Uennoda, XMTHH) W BeINOAHAKT QYHKUMK LEMEHTURYIOWErO MaTepHana 8 Mem-
KNeTOMHOM NPOCTPAHCTBE (MEKTUHLI, MYHOMOAKCaxapual). KpoMe Toro, yrnesodsl ciymar
CBOEOOPA3HLIM «TONMMBOM» B MHUBOM KIETKE. OKMCNAACH, OHW BhLiCEOGOMAAINT XHMHYE-
CHYIO 3HEPTWI0, KOTOPasA pacxoiyeTCs KIETHOHW Ha Npoueccsl MU3HeAEeATeNbHOCTH.

m HekoTopeie yrneBogHbIE NONMMEpPEl CNYMAT ONOPHBIM MATEPHANOM MECTHUX KNETOYHbLIX

Jdunuakr, O6A3aTeILHEIMA KOMIIOHEHTAMH J000f XuBOH
KJeTKH HBAHIOTCA Taxkie Aunudsl (pHc. 1.3). BOABIIMHCTBO
JUNIHI0B — NPOM3BOSHEIE BEICIIHX KWUDPHEIX KHCJIOT, CITUPTOR
HJIU anpaeTHaoB. [IpocThie JHIHARI BKAIOYAIOT BEIECTBA, MO~
JeKYJIhl KOTOPEIX COCTOAT TOJBKO H3 OCTATKOB XHPHBIX KHC-
J0T (AAH aJbAerHioB) B ¢cIHPTOB. HMeAHO 3THM KHMCJIOTHEIM
OCTATKAM JUNHAL 00A3aHEI CBOMM BaXXHHIM (HOJOrMYeCKHM
CBOicTBOM — KpaiiHe Masaoii pACTEOPMMOCTLIO B BOgE. JTHM
JKe OIIpemeNfeTcA H MX PoJbk B GHMOJOrHIeCKHX MeMOpaHax
KJIeTKH.

Byny4M oagHMM M3 OCHOBHbIX KOMNOHEHTOB GUONOTrMYECKMX MeMOPaH, NMNKALI BIHUAIOT HA

m NpoHHULAEeMOCTb KNeTol, OHW 06pa3yioT 3anac nuraTteflbHb(X BeWwecTs, BbiNONHAKT 3alMT-
Hble YHKUMHK. JIMNHAHBIA CNoW MeMbpaH NpenaTeTByeT cBoO0AHOMY NepeMeLleH 0 Boab
M3 KIETHH U B HIETHY.

CaMnle pactpOCTPaHEHHLIE M3 JAMHAIOB — XHMDHL M BOCKH.
JHupet npepcTaBaaoT cofoil 3hHpE TPEXATOMHOIO CIIHPTA [JIH-
nepuHa M MKHPHBEIX KHCJIOT.

Conepskanue JXHPOB B KJMETKAX cocTaBasgeT 5 —15 % cyxo#
Macchl, 4 B KJIeTKaX XUpoBo# Tkaun — x0 90 % . dKupwu He-
MOJAL3YIOTCA KJIETKOH KAK MCTOYHHMK SHEPIHH: KaJIOPHHHOCTH
JHOMJOB BHINE YHEPreTHYECKOH IMeHHOCTH YINIeBOAOB. JKHpHI
CJY3aT MCTOYHHKOM BOZEI, KOTOPAs BHLASAAECTCA [1PH HX OKHC-
JIEHHHM; OHH IIOXO HPOBOAAT TEIVIO H MOI'YT IO3TOMY BEHIIOJI-
HATH GYHKORO TEITOHS0IAIINM. [ToaKO¥HEIH AP HI'PaeT BaXK-
HYIO TeIUIOM30JAIMOHEYIO POIb ¥V dKHBOTHEIX, 0cO6eHHO Vv BOZI-
HEIX MIEKONHTAKMMAX, ¥ HBOTHBLIX, BOAJAIIINX 3UMOIL
B CIIAYKY, dKHUPHI 00ecIeUHBalOT OpraiuaM HeobXoqnmMoil sgep-
ryeil. OHH COCTaBJIAIOT 3AI1aC TUTATENIBHBLIX BEIECTB B CEMeHAX
H LJIOAaX pacTenuit,
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YHEHHME O HAETKE

DoCHATMAMAXOAMH —
OCHOBHOMW
$HoCcHOAMNMA,
HUOAQTMIECKHX
membpaH.
CrpysTypHan dopmyaa
W MOAEKYARPHDBIE
MOABAH




OrpenbHYO rpynny JUOUAOB COCTABAAIOT docku. OHu 06-
JaanT BOAOOTTAJKHBAKIIAMHK CBOMCTBAMH M npmobperawT
ILTACTHYHOCTE TP He3HAYHTENLHOM HarpeBaHuu. Bock ucnoss-
3yeTcs y PACTEHWI ¥ YKMBOTHBIX B Ka4E€CTBE 3alIUTHOIO MOKPHI-
Tusi. U3 BOCKa IIYeNIbl CTPOAT COTHI.

1.1.3. HYK/IEMHOBbIE KUC/1OThI
H UX POJIb B KJIETKE

HyraeuHnoéble KUCI0MbL — ITO BEICOKOMOJNIEKYJIAPHEIE OP-
raHMYecKkne coeguHeHus. BuepBbie oHU OblIA 00HADYIKEHBI
B AJpax KJIeTOK, OTCIOla M IOJYYHJIH COOTBETCTBYIOIIee HasBa-
HUe (HyKaeyc — ANPO).

3HayYeHHe HYKJEMHOBBIX KHCJOT B KJETKe OYeHb BeJHMKO.
OHM XpaHAT U NepeAanT HACHEACTBEHHYI0 HH(OPMAIUIO.

CymecTByeT ABa THIIA HYKJEHNHOBBIX KHCJIOT: de3oxcupu-
6onyxneunosan (JHK) n pubonyxneunosan (PHK) xuc-
nomse. [JTHK obpasyercsa U cofepKHUTCA NPEUMYIIeCTBEHHO
B aape kiaerku. PHE, Bosaukas B Azpe, BHINOJIHAET CBOH DyHK-
IHM B MATONIa3Me | azpe. HyKIenHOBEIE KMCIOTHI — 3TO IIO-
JIMMep.I, HOCTPOSHHEIE U3 OIPOMHOI0 YHCJIA MOHOMEPHEBIX eH-
HHII, HA3BIBAEMBIX HYyKaeomudamu. Kas bt HyKJI€OTH — XH-
MHYecKOe COeJHHEeHHe, COCTOAIlee U3 A30THCTOI0 OCHOBAHUA,
NATHYIIePOJHOro caxapa (neHTo3sl) u octaTka hochopHoit Kuc-
notel (puc. 1.4). Ilocnegauit 1 onpesenAeT NPUHALIEHKHOCTD

IlenToaa
(pnbosa wam aesoxcupnbosa)

OHK u PHEK x kaaccy kucyaor. J[Ba THIA HYKJIEMHOBBIX KUCIOT
BBIIGNIAIOT UCXOAA U3 PA3HBIX BHAOB MEHTO3hl, IPHCYTCTBY-
e B HyKJIeotuae: pubonykraeurnosvie xucaromst (PHE) co-
aepsxat pubosy, a desorxcupubonyraeunosste (IHK) — nesox-
cupubosy. Boboux THHax HYKJIEMHOBBIX KHCJIOT COJepiaTcs
A30THCTHIE OCHOBAHMSA YeThIpeX pasHeIX BujoB: B JTHK — ane-
HuH (A), ryasuH (T'), nurosus (II) u rumus (T), a B PHK BMme-
cTO TAMHHA — ypanua (V).

YHEHME O HNETKE

CrpoeHue HyKAeoTHAa



YYEHUE O HNETKE

JIHEK. Monexyna JJHK cocTOHT B3 ABYX NOJHHYKJICOTHAHBIX
nenei, CBUTHIX BMeCTe BOKDPYT OAHOI NPOAOJBLHON OCH, B pe-
ayabTaTe yero obpasyerca deoiithaa cnupaas. Iee nenu JJTHEK
COeIWHEHBI B OJHY MOJIEKYJIY BOLODOAHBIMH CBA3AMH MEKIY
a30THCTHIMU OCHOBaHMAMHU. IIpn aTomM ajgeHWH coefMHAETCA
TOJBKO C THMHHOM, & 'YAHHH — ¢ nuroauaoM (puc. 1.5). Tak
MocJIeJOBATENbHOCTh HYKJIEOTHAOB B OAHOM LEMOYKEe HKEeCcTKO
ompejesifieT X MOcJefOBaTeNbHOCTH B Apyro#. Ctporoe coor-
BETCTBHE HYKJIEOTHAOB APYT APYTY B NAPHBIX IMENOYKAX MOJe-
kyasl JHK nonyunio HasBaHWe KOMILJIeMeHTapHOCTH. B mosm-
HYKJIEOTHAHOH IIeNo4YKe COoCelHUe HYKJIEOTHAbI KOBaJeHTHO
CcBA3aHBI Mexay coboil yepes caxap (ne3okcupubo3y) U 0CTATOK
dochoproit kuciaorsl. B monekyne JJHK nmocnexoraTensHo co-
eIMHEeHB MHOTHE THICAYN HYKJEOTHIOB, ee MOJIeKyJIapHasa Mac-
ca JOCTHraeT COTEH MUJIJIMOHOB.

©

Ponb [JHK 3aknioyaeTcs B XpaHeHWMH, BOCNPOM3BEAEHUM U Nepeade M3 NoKOoNEeHUs B No-
KoneHuWe HacneacTBeHHoW MHdopmauuu; [HK HeceT B cebe 3aKoaupoBaHHYO HHOpPMa-

LMIO O NOCNeaoBaTeNbHOCTH aMUHOKKMCNOT B GenKax, CUHTE3UPYEMbIX KNETKOH.

YuyacTtok

Moaekyasl AHK.
KomnaemeHTapHoe
coeAnMHEHWe
HYKAEOTHAOB pasHbix
uenen

Marpuna

Hosas nens

Knerka ob6nagaer Heo6X0AMMBIM MeXaHHU3MOM CHHTEe3a
IHE. IIpouecec caMOyABOEHH A, HJIH PeNIUKAnAY (peayIInKa-
[IH¥, AYTOPEILTHKAIIMH), HAeT II0O9TAIHO: CHAYAJA Mo AeHCcTBH-
€M CHelHaJbHOI0 (pepMeHTa Pa3phIBAIOTCHA BOAOPOAHbBIE CBA3H
MeK/V A30THCTHIMHM OCHOBAHHSMHE, 3aTE€M B Pe3yJILTATE 3TOTO
ucxoaHas ABoiHasA nenodka moxekyasl [JTHK nocrenerno pac-
najaercs Ha jaBe ogquHapHble. Ogua Huts [JTHK
OTXOZHUT OT APYroi, HAa KaXKA0#i U3 HUX CHHTe-
3UpyeTCA HOBAA MyTeM NPUCOeIWHEHUs CBODO-
HBIX KOMILIEMEHTAPHBIX HYKJIEOTHAOB, HAXOAA-
IIUXCA B IIUTONNAa3Me (aleHHH K THMHHY, Iya-
HMH K nuToauHy). Tak BoccramaBiuBaercs
asoitHaa nens [JHK — TouHas Konmusa MaTepHH-
ckoit moneryasl [JTHK (puc. 1.6). Ho Teneps Ta-
KHX JBOMHBIX MOJIeKYJ yike aBe. [loaTomy cusn-
Te3 JHK m monyunn Ha3sBaHHE PENIHMKAIHU
(vaBoenusn): xaxxaaa monexyna [JTHK xax 65l
cama ceba yapauBaeT. MHEIMH clloBaMH, Kak-
paa #uTh [IHK cayxur marpunei, a ee yasoe-
HHe HA3BIBAETCH MATPHYHBIM CHHTe30M. B KMBBEIX KJIeTKax
B peayJibTaTe yABOeHNA HOBEIe Modekyasl JIHK umeior Ty ke
CTPYKTYPY, YTO U IIePBOHAYAJILHEIE: OJHA HUTH ObLIa MCXOM-
HOJ1, a Bropasa cofpaHa 3aHOBO.




TakxuM 00pasoM B JOYEPHHX KJIETKAX COXPAHAETCHA Ta Ke
HacjeAcTBeHHAas WH(MOPMAIUA, YTO U B MATEPHHCKUX. B atom
3aKjo4daeTcda rayboxkuit 6MONIOrMYeCcKH CMBICJ: HapyIIeHue
crpykTypsl JJTHK cpenano 651 HeBO3MOKHEIMH cCOXpaHeHHe
¥ mepejady IO HACJEJACTBY MeHeTHYeCKOH MH-
tdopmanuu, obecneyHBarOMeil pa3BUTHe IIPHCY-
IIHX OPraHU3My IIPU3HAKOB.

PHEK. Monekynsapras crpykrypa PHK 6m3-
ka k Takosoi JIHK. Ho PHK B orsimuune ot JTHEK
B DONIBIIMHCTBE cJydaeB ObIBaeT OJHOIENOYeY-
Hoi. B cocraB monexkynasl PHK Bxogar raxkixe
4 THNA HYKJIEOTHJIOB, HO OJWH U3 HUX HHOMH, YeM
B [IHK: Bmecto Tumuua B PHK copep:xuTca ypa-
uui. Kpome Toro, Bo Bcex HyKJIeOTHAAX MoJe-
kynsl PHE Baxonurcsa He gesoxcupubosa, a pu-
f6osa. Monexkynst PHEK He cTonb BeHMKH, KaK
monexkynsl JTHEK.

CymecTtByet Heckoabko ¢popm PHK. Hassa-
HHUA UX CBA3aHBI C BHINOJHAEMBIMHA QYHKIITHAMHA
HJIM pacnojoskeHueM B KJeTKe. B pubocomax co-
aep:xurca pubocomansuas PHK (pPHK). Moue-
kyasl pPHK oTHOCHTEILHO HEBEJIMKH U COCTOAT
u3 3 — 5 ThIC. HYKJIEOTH/IOB.

Wndopmanmonssie, uiau marpuunsie, PHE
(nPHK, nnu MmPHEK) nepesocar uadopMannio
0 mociejgoBaTesbHOCTH HyKIaeotunos B JTHE,
XPAHALIYIOCA B AApe, K MecTy CHHTe3a Oeika.
Pasmep atux PHK 3aBucHuT OT AJMHBEI y4acTKa
JIHEK, Ha KOTOPOM OHH OBIJIA CHHTE3UDPOBAHBI.
Monexkynst MPHK moryr cocrosars na 300 —
30 000 HyKI€OTH/IOB.

Mounexrynnl trpancnoprasix PHE (TPHK) cambie KopoTkue
H cocToAT U3 76 — 85 HYKJIEOTHIOB.

Tpancnoprasie PHK mocraBnsoT aMMHOKHCIOTEI K MECTY
cuHTe3a Oesika, IpHYeM AJIsA KaXKI0il AMUHOKHCJIOTEI CYIIIeCTBY-
et ceoa TPHK. Bee Buast PHE cunTesupyiores B siipe KIeTKH
IO TOMY e NPHHUIHUNY KOMIUIEMEeHTAPHOCTH HA OJHON M3 Ie-
neit JTHK.

3navwenue PHK cocroutr B TOM, 4TO OHHM 00ecredyuBaloT
CHHTe3 B KJeTKe cunenududecKkux s Hee GeJIKoB.

AT® u ero pons B kieTke. Adenosunmpugocpam (ATD)
BXOJHT B cocTas Ji060# KIeTKH, I'/le BRINOJHAET OJHY U3 BaXK-
HeHmuX QYHKIHNA — HAKOMUTENS SHEPruu. ITO HYKJIEOTHI,
COCTOSAIHIT M3 A30TUCTOTO OCHOBAHUA aJlEeHUHA, caxapa pubossl
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YYEHWE O KNETKE AT®
0] 0o (o}
Il Il 'l
-—.——P-—oc\j P—0 COP—OH +H;0 —=
CrpoeHue AT (')H (!)H : (',H
W npespalleHue ero
8 AAQ, npu KoTopom (o] (0]
BLIAGARETCA SHEPrHA, “ Il I
HaKONAEHHaR T P—0COP—OH +HgPO4 +Q
B MaKpO3pruyecKmx (I)H (')H
cBA3AX ; ;
All®
u Tpex ocTaTkoB (ochopHO KHcaoThl. HeycroliunBeie XuMu-
YyecKHe CBA3H, KOTOPBIMH COEJMHEeHBI MOJieKyJbl dochopHO
kucyorkl B AT®, ouess Goratel sHepruei (MaxKposprudeckKue
CBA3H).
IIpu paspeiBe 9THX CBsi3eil 9HEePrus BhICBOGOKAaeTCA U HC-
MONB3YeTes B KUBOM KJIETKe, 00ecneuynBas NpOLecCHl JKA3He e
ATEIBHOCTH W CHHTe3a oprasuveckux BemecTB. OTpPHIB 0ZHOMH
MOJIeKYJIBI (hochOpPHOM KHCJIOTHI COIPOBOK/AaeTCA BhleJeHueM
okoso 40 k[l aueprun. IIpu sarom AT® nepexoguT B afieHO-
suagudochar (AJIDP), a npu AanbHEHIIEM OTIIEIUIEHHH OCTaTKa
tocthoproit kKucaoTsl oTr AJlP obpasyerca ajeHO3ZHHMOHOGDOC-
dar (AMD) (puc. 1.7).
CneposatensHo, AT® — rnaBHOE MaKpO3PrMYecKoe COEJMHEHWE KNETKH, UCMoNb3yeMoe
m [N OCYLECTBNEHUS PasnuyHbiX MPOLECCOB, HA KOTOPbIE 3aTPaYynBaETCA IHEPIUs.

24

Kniouesbie cnoBa: KNeTKa, MMKPO3NeMeHTbl, MaKpPO3NeMeHTb!, op-
raHW4ecK1e U HeopraHM4YecKue BelecTea, 6enku, GepMeHTsl, yrne-
BO/Ibl, NUNUABI, PUBOHYKNEWHOBAA KUCNOTA, 1E30KCUPUBOHYKNEUHO-
Bas Kucnota, ageHo3uHTpudocdar.

KOHTPOJibHbIE BONPOCHI

1. Hakue xuMuyeckue anemMeHTbl BXOAAT B COCTaB KNEeTHU?

2. Kakue HeopraHM4YecKue BelecTBa BXOAAT B COCTAB KNETKU?

3. B 4em 3aKniyaeTcs 3HavyeHue BOAbl ANA HU3HEAEeATeNbHOCTH
KNETKU?

4. Kaxue opraHW4yecKue BellecTBa BXOAAT B COCTaB HNETHU?

5. HazoBute dyHHUMKM GENKoB.

6. Yem otnuyaetca ctpoeHne monekyn AHK u PHK?



1.2. CtpoeHune v GyHKUUHU KNETKH

B HacTosmee BpeMA BRIIEJIAIOT ABA YPOBHA KJIETOYHOMH Op-
TaHHBAIMN: NPOKAPUOTHYECKHH B sykapuorndyeckmit. ITpoka-
PHOTHYECKHE KJIEeTKH THIIMYHBI AJA OQHOKJIETOYHBIX OPraHua-
MOB — NPOKApuUoOm, TOrAa KaK ayKapuoTHYecKHe KJIeTKH Xa-
PaKTepHBI 14 3yKapuom, GOJIbIIHHCTBO KOTOPRIX ABJIAETCH
MHOTOKJIETOYHLIMH OPraHu3MaMHu.

IIpokapHoTHYeCKas KIeTKa. BaKTepun — 2T0 THIAYHBIE IIPO-
KAPHOTHYECKHE KJIeTKH. BakTepranlbHas KIeTKa OKPYKeHa Kie-
TOYHOM CTEHKOM, Ipe/cTABIAIONIeH co00H «MeIIoK», B KOTOPOM
3aKJI0YEH0 KJeTouHoe cogep:xumoe (puc. 1.8). Ha mosBepxrOoCcTH
KJIETOYHOM CTeHKH y DaKTepHil MOTYT PaclojaraTbCi KIYTHKH.
OTAHYATETbHLIM NPH3HAKOM psfa 6aKTepHaNbHBIX BAJOB ABJIA-
eTCs KacyJia, PACHoJIOKeHHAs CHAPYKH OT KJIETOYHOH CTEHKH.

YYEHUE O KNETKE

m [MaBHas 0co6eHHOCTb CTPoeHUs GaKTepuit — OoTCyTCTBME OGOPMIEHHOrO AApa, OrpaHu-

YEeHHOro 060N0YKOM.

OcHOBHOE BelecTBo GakTepu-
AJbHBIX KJETOK NpeACTaBJIeHO
yumonaaamoii. Iluronnasma
uMeeT COOCTBEHHYIO IIUTOILIA3MAa-
THYeCKYI0 MeMOpaHy, BIAYHBa-
HHUA KOTOPOH HA3LIBAIOT ME30CO-
mamu. Bouronsnasme pacnosara-
woTeA siiepHas obaacts, puboco-
MBI, OCYIIECTBIAAIOIIAE CHHTES
OeNKOB, ¥ pPa3jJUYHLIE BKJOYE-
HHA B BHJE I'PAHYJ I'IHUKOreHa,
JIMNHI0B, METAXPOMAaTHHA, CEPhI.
HacaeacrBenHas mHDOpMaLHA
y fakTepuil 3aKJI0YeHA B OJHOM
xpomocome. BakTepuansHasa xpo-
MOCOMa COCTOHT M3 OJHOM MoJie-
ryasl [ITHK, umeer popmy KOJIB-
na, NOrpy’KeHa B [UTOIJIA3ZMY
H npepcrasiaseT coboi AxepHYyIO
obsnacTh 6aKTepHASILHON KJIETKH.
Bee depmenTsi, obecneunBaoniue
NPOIecChl YKU3HEeJeATEeJIbHOCTH

Crpoexue nNpoKapuoTy-
YECKON KAETKH:

1 — KABTOYHAA CTEHKA;
2 — HapyxHan
UMTONAZ3MaTHYECKaA
membpaHa; 3 —
cronku membpax,

B KOTOPLIX OCYLECTB-
Aserca GoToCHHTES

(He y Bcex nNpokapuor);
4 — xpomocoma (KoAb-
LUEBMAHAA MOAEKYAE
AHK); 5 — me3ocoma
(MAOTHO yNaxkoBaHHbIA
peseps HapyXHOH
UMTONAG3MAaTHHECKON
membpaHbl); 6 —
BaKyoAH; 7 — XIYTHKM
(He y BCex NpoKapHoT);
8 — BNAYUBAHHMA
HapyXHOM!
LMTONAS3MaTHYECKON
membpaHsi;

9— prbocoms!



YHEHWUE O KNETKE

Pasnoobpasue dopm
YKAPHOTUHECKHX
KAETOK.

PacTureAbHble KAETKH:
1, 2 — napeHxUMHbIE;
3 — 13 NAAMCAAHOH
TKaHW; 4 — KAeTKa
cocyaa; 5 — kaetka
CHTOBMAHOM TPYOKM;

6 — KaeTka
MEXAHUYECKON TKaHM,
Kaetku
MHOTOKAETOYHBIX
KHBOTHbIX:

7 — AHLEKAETKE;

8 1 10 — HepBHbie
KABTKH; 9 — KABTKa
KOCTHOW TKaHU —
octeoumt; 11 —
MbILLIEYHEA KAETKa
(rABAKOM MBbILLILIBI);
12 — cnepmaros3oua;
13 — AeHKouMT.
Mpocrediime:

14 — ameba;

15 — cyBoitka —
NPeACTaBHTeAb KAACCa
UHOY30pUiA,

16 — aBraeHa 3eaeHas

6axTepnii, 1udysHO paccesHbl M0 UTOILIAZME HJIM NPHKpE-
TJIEHBI K BHYTPEHHEH MOBEPXHOCTH MeMOGpaHb.

JykapuoTudeckan kiaerka. Haubosee ciaoxxuas opranmaa-
I[AA CBOMCTBEHHA 3YKADHOTHYECKHM KJaeTkam (puc. 1.9), Koro-
pele XapaKTepPHBI JJIA PA3JIUYHBEIX MPYNI OPraHA3MOB OT OJHO-
KJIETOYHBEIX BOAOPOCHEH M NPOCTEHINHX 0 BBICHINX PACTeHHH
¥ MO3BOHOYHBIX KHBOTHBIX.

Tax Ha3sIBAEMOM THIHWYHON KJIETKH B IPHUPOJE HE CyIle-
CTBYET, HO ¥ THICAY PA3JIMYHBIX BUJIOB KJIETOK MOYKHO BBIZETUTE
obmiue YepThl cTpoeHusa (puc. 1.10).

Kawpaas aykapuoTuyecKan KNeTka COCTOMUT U3 BYX BaXHEeWL KX, TECHO B3aUMOCBA3aHHbIX
YacTel — uMTonNasmel U agpa.

1.2.1. UMTONJTASMA U KNIETOYHAA MEMBPAHA

Ot BHemHe# cpejbl NHTONIA3MA OTTPAHMYEHA HADYKHOM
Knemo4wnou membpanod (IUTONIA3MATHIECKOM, IJIa3MaTH-
uecKkoil, ninasmanemmoit). ITrasmamuvecrkas membpana —
IJOTHAA YABTPAMHKDPOCKONMYecKada nJaeHka (Toamuua 7 —
10 BM), o6pasoBaHHAA ABYMS CIOAMH JHMIHAOB, B KOTOPbLIE HA
pasHyo riybuHy ¢ HAPYXHOI W BHYTPEHHEH CTOPOHEI MOrpy-
JKeHbl MHOTOYMCJIEHHBIE M PasHOOOpas3Hbie MOJIEKYIbl Gesrka



(puc. 1.11). ¥V GosbIIMHCTBA PACTUTEJLHBIX KJIETOK NOMHMO
memMOpaHBI CHAPYKH HMEeTCs elle TOJCTAasA HeJnosHas 060-
J0YKa — KJIeTOYHas creHka. OHa BHINOJHAET ONOPHYIO PYHK-
IHIO 38 CYeT JKeCTKOr0 HAPYIKHOTI'O CJIOHA, IIPHUIAIOIIEr0 KIEeTKaM
HeTKyIo opmy.

Hapyxcnas yumonaazmamuieckas Kiemoinas memopana
BRINIOJIHAET PAJA OYeHb BAXKHBIX Oumosornyeckux dbyuknui, Or-
TPAHMUYMBAA KJIETKY OT OKPY Kalolei cpejasl, MmeMOpaHa ocy-
HIeCTBJIAET TPAHCIIOPT BelecTB BHYTPH KJeTKH. B nuronnas-
MaTHYEeCKO# MeMOpaHe eCTh MHOTOYHCJIeHHLIE MeJbuaiiime oT-
BEpCTHA — IIOPhI, Yepe3 KOTOophIe ¢ NOMOMbI0 (hepMeHTOB
BHYTDPB KJIETKH MOTYT IPOHHMKATH MOHBI H MeJKHe MOJEKYJIbl.
Kpome TOro, HOHB M MEeJKHE MOJEKYJIbl MOTYT IPDOHHMKATH

YHEHUE O HNETKE

KomburuposaHHan
cXema CTPOEHUA
3YKapUOTHYECKOH
KAETKM:

A — KABTKa XMBOTHOIO
opraHusma; b — pac-
TUTEABHAR KAETKA;

1 — AApPO C XxpoMaTu-
HOM W AAPBILLIKOM;

2 — UMTONA3MATH-
yeckas membpaHa;

3 — KABTOYHARA CTEHKA;
4— NAa3MOAECMb;

5 — wepoxosaras
3HAONAA3MATUHECKAR
cers; 6 — rnaakan
3HAONAG3MATHYECKAR
ceTb; 7 — NWHO-
UMTO3HBIE BAKYOAM;

8 — annapar foAbAXH;
9 — amsocombl; 10 —
KUDOBBIE BKAIOYEHHA;
11 — ueHTPHOAM;

12 — MUTOXOHADHH,
13 — noavpubocomst;
14 — sakyonu;

15 — xaoponaactbl

Puc. 1.10
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YHEHUE O KNETKE

B KJIETKY HemocpejcTBeHHO dyepe3d meMmOpany. TpancnopTt Be-
mecTB HOCHT n3buparensHslil xapakrep. Kierounas memGpana
JIETKO HNPOHUIIaeMa JJIs OAHUX BeIecTB ¥ HeNpPOHHIaeMa AJA
APYruX. 3a cYeT 3TOro CBOMCTBA MeMOpPaHbI KOHIEHTPAIIAA HO-
HOB Kalu#d, KaJblludA, Mariud, ochopa B nuronnaszme BhIIIE,
a KOHIEHTPAIu#A HATPHA M XJIOpa HHKe, YeM B OKPYyIKalolmei
cpene.

M36upaTtensHas NPOHMLEAEMOCTb KNIETOYHOW MeMOpaHbl HOCUT Ha3BaHWe NoaynpoHHLae-
MOCTH W ABNAETCH OAHMUM U3 BaMHENLIUX CBOMCTB KNETOYHLIX MeMGpaH.

Mo3sauyHan MoAeAb
6GUOAOTMUECKOH
MeMOPaHbI

1 — Genxu; 2 — cAoiH
AHMNUAOB, COCTORLUMA
W3 ABYX PAAOB
MOAEKYA

XuMuYecKHe COeJHHEHNA M TBEPJAble YACTHIIBI MOT'YT IIPO-
HUKATH B KJIETKY IIyTeM MHHOIUTO3a | (paronurosa. Hapy:xuas
meMOpaHa KJaeTKH oOpasyeT BLHINAYMBAHHE B MeCTé KOHTAKTA
¢ TBepAOH vacTHUIel Miam Kamjeil JKUIKOro Be-
ecTBa, Kpasd BHINAYHBAHAA CMBEIKAIOTCH, VBIe-
Kas 3aXBAYeHHOe BeIeCTBO Briy0b IIATOILIA3MEI,
rje OHO MoABepraercs (PepMeHTATHBHOMY pac-
MEIJIEHHIO.

IInasmaTnueckas MemOpana ofpasyeT yaam-
HEHHBIE€ BEIDOCTHI — MHKDPOBODPCHHKH, CKJIATKH,
YTO BO MHOI'O Pa3 YBEJHUYMBAET BCACKIBAIONIIYIO
WJIH BEIIEJIUTENLHYIO IOBEPXHOCTE KiaeTok. C mo-
MOIbI0 MeMOPAHHEBIX BRIPOCTOB KJIETKH COSIUHSA-
IOTCA APYT C APYTI'OM B TKAHAX M OPraHAX MHOIO-
KJIETOYHBIX OPraHM3MOB; Ha CKJIagKax MeMOpaH pacrojaraioTes
pasHooOGpasHbIe (hepMeHTHI, YYacTBYIOIINEe B 0OMeHe BeIecTs.

ITuronnasma COAEepXUT HeNklil pAj CcTPYKTYP (opzanenn,
HIH opzanHoudoeg), Kaxaasa U3 KOTOPLIX HMeeT CBOH ocobeH-
HOCTH CTPOEHHUS W BEIIOJHAET ONpPeAesIeHHYI0 QYHKIIHIO.

OprasHoubl B3BEIIEHBl B KUAKON cpejie MUTOILIA3MBI, KO-
TOPYIO HABLIBAIOT YUMONAAIMAMULECKUM MAMPUKCOM, WIH
zuaaonaaimoii. 3To HauMeHee IIJ0OTHAA YacThb KJIeTKH, Ha 85 %
cocrosimas U3 Boasl, HAa 10 % — u3 GenkoB; ocTanbHON 00BEeM
MPUXOANUTCH HA A0 JHITHUAOB, YIJIEBOAOB, HYKJIEHMHOBEIX KHC-
JIOT ¥ MHHEpAaJIbHBIX coefnHeHui. Bece aTwm BemecTBa o6pasy-
0T KOJUIOMAHBIA pacTBop, OJM3KHIA M0 KOHCHCTEHIIUH K TIJIH-
nepury. KoanmougHOE BEIIECTBO KJIETKHM B 3aBUCHMOCTH OT ee
GHU3UONIOrHUECKOT0 COCTOAHUA M XapaKTepa BO3JAeHCTBHA
BHEIIHeH cpejbl cnocofHO 3arycTeBaTh M IPeBpamaThcsa B TBep-
ABIH CTYAEHB (rejib), KOTOPBIH B CBOO O4Yepeahb IPH OlpeesieH-
HBIX YCJIOBHAX PA3JKHYKAETCHA ¥ BHOBBb IIPEBPAIAETCH B KU~
KOCTE (30JIB).



l YYEHWE O KNETHE

[Manonna3sma WrpaeT 3Ha4YMTENbHYIO PONb B KNETKe. bnarogaps BA3KOCTH M cNOCOGHOCTH

m K NepeMeLleHuio ruanonnasma obecneymMeaeT HenpepbLIBHOE NepeasHHeHne NpoayKToB
o6MeHa BeWecTs B KNeTKe. KpoMe Toro, NpMMbIKan K HapyXHoi KheToyHoru membpaxe,
oHa obecneyvrBaeT o6MeH BelecTB MEXAY KNeTKaMu.

K oprasHomnjgam, CBOMCTBEHHBIM BCEM KJIeTKaM, OTHOCATCH
SHIOnJasMaTH4YeCKada CceTb, pPlﬁOCOMH, KOMIIJIEKC I‘OJIBJI}RH,
MHTOXOH/APHH, JU30COMBI, KJIETOYHBIH IEHTP.

1.2.2. OPTAHOUAbI KJIETKH

Indonnazmamuieckan cems (9HAONIA3IMATHYECKHI pe-
THKYJIYM) — 3TO CJIOXKHAA cucTeMa MeMOpaH, IPOHU3BIBAIOIIAX
nuToniasmy. MemOpansl, ofpasyiomue CTeHKH 9HAONIa3MaTH-
9eCKO# CeTH, IO CTPYKTYPE CXOAHEI ¢ HAPYKHOH KJIeTOYHOM
memOGpanoii. CymecTBYOT ABa THNA 9HAONIA3MaTHUYECKON
ceTH — riajakas (arpasyiasipHasi) U 1mepoxoBaTtad (rpaHyaap-
sasn). Ha memOpaHax nmepeoro THna HaxXogATCA (GepMEHTHI KU~
DPOBOTO M YIJIeBOAHOTO 00MeHa, T.e. Ha HUX MPOMCXOAUT CHHTE3
aunuaoB U yraesogoB. Ha memGpasax BTOpOro THNa pacroJia-
raloTcsA MeJbuYaiiiiue 3ePHEBIIIKHA — TPaHyJIbl, HA3LIBAEMEbIE DH-
focoMaMu, KOTOPHIE MOKPBHIBAIOT MOBEPXHOCTE YILIOMEHHBIX
MeMOpAHHBIX MEIIOYKOB (IIUCTEPH) 9HAONIA3ZMATHYECKONH CeTH,
npugasas MeMOpaHAM IIEPOXOBATHIN BHUJ, 38 YTO 9T CETh U IO-
aygmnia ceoe HasBaHme. Ha puGocomax cuHTe3upyloTcs Genku,
KOTODBIE HAKAIJIMBAIOTCA B KAHAJAX M MOJIOCTAX 9HJOIIA3MA-
THYECKON CeTH M 3aTeM II0 HUM TPAHCIOPTHPYIOTCH K Pa3jind-
HEIM OPTaHOHJAM KJIETKH. BHYTpeHHAA MOJOCTE KaHAJIBIIEB 3a-
IOJTHeHA MATPHKCOM — GeCCTPYKTYPHOH KHIKOCTBIO, CoJep-
Aaneil NPOAYKTEI KUSHEAEATEBHOCTH KJIETKH.

WCNONbL3YIOTCH B 06MeHe BelwecTs, B0 HaKanNMBalTCA B LMTONNA3Me B Ka4ecTBe BHNIO-
YeHU, NMB0 BLIBOAATCH Hapymy.

m CuHTEe3Mpyembie Ha MeMGpaHax 3HAONNa3MaTHYECKOR CeTH GenKu, NWNWabl U YINesoabl

PubocomuL npefacTaBiasior coboii oKpyrasle Teabla, Ju-
meHHbIe MeMOPAHHOMN CTPYKTYPHI H cOCTOAIMEe U3 puboHyKIe-
uHOBOM KucaoTel (PHK) 1 6eIKOB mOYTH B PABHOM COOTHOIIE-
aun. Kaxxpas pubocoma cocToOUT U3 ABYX cyObeHHUI, pa3nind-
HOM BeJHMUYMHBI, COEJHHEHHBIX Mexay coboit. CybbeanHUIIBI




YYHEHHME O KNETKE

dopMupYIOTCHA B A/pe B 30He AJAPHINIKA W 3aTeM MOCTYHAIOT
B IUTOILIA3MY, I'Zie ocyliecTBiaserca coopka pubocom. B muro-
niaasMe pu60COMBEI MOTYT pacnoJaratbcs CBOOOAHO MU OBITH
NPUKPEIUIeHHBIMH K NOBEePXHOCTH MeMOpaH aHAOIIA3MaTHYe-
ckoii cetu. Ha memOpaHe OHM MOT'yT pacnojaratscs IO0ANHOY-
Ke UIH 00beIHHATHCA B KOMILIEKCHI — NOJMHpHO0COMEI (IIOJIH-
COMBEI).

m OcHoBHas

dyHKUMA puBocom — cuHTE3 GENKOB.

Komnnexce (annapam) I'onvdxcu coCTORT U3 TUKTHOCOM,
[peACTABIAIOIMNX coboi cTonku u3 5 — 20 napajiieJsHbIX I1JI0-
CKHX MEIIOYKOB — IIUCTePH, OTPAHNYEeHHEIX MeMOpaHoii. CuH-
Te3UpPOBaHHLIE HA MeMOpaHaX 9HAOIIA3MATHYECKOH ceTH Ge-
KW, TOJNCAXAPUALI, KDLl TPDAHCIOPTHPYIOTCA K KOMILIEKCY
Tonbxu, rae OHM XMMHUYECKH NepepadaThIBAIOTCH, YILJIOTHSA-
0TCA, a 3aTeM JAU60 MepexoJaT B HUTOILIASMY ¥ MCIOIb3YIOTCH
caMoif KJeTKoi, 1ubo BRIBOAATCA U3 Hee.

B pacTUTenbHbIX KNeTKax KoMnneKe MonbaKK ABNRETCH LEeHTPOM CHHTE3a, HaKONNEeHHUN
U CEKpeuuu Nonucaxapuaos KNETOMHOM CTEHKM.

Mumoxondpuu — MUKPOCKONHWYECKHe CTPYKTYDhI Pa3HO-
o6pasHoit GopMEL: OT chepuuecKuX IIbI00K (3epHBIIIEK) A0 IH-
JUHAPHYECKHX TeJel; MOT'YyT UMeTh HUTeBHAHYI0 dopmy. Mu-
TOXOHJPHH UMEIOT AByXMeMOpaHHOe cTpoeHne. Mexxay Hapy -
HOH M BHYTpeHHe# MeMOpaHaMu HaxoguTcs OeccTpyKTypHAasd
JKHAKOCTE — MATPHKC. B MaTpuKCce MHTOXOHADPHI comepIKaTes
mosnerynsl [IHK, cnenuduueckunx PHK u 6osee menxkue pubdo-
COMEI, YeM B IIUTOILIA3ME. 3[eCh IPOUCXOAUT ABTOHOMHBIM CUH-
me3 6enk06, BXOAANINX BO BHYTPEHHIOIO MeMOpAaHY MHTOXOH-
ApHii, a TAKKEe OKHUCJIEHUEe U CHUHTE3 JKUPHBIX KHCJIOT.

Hapy:xuaaa memOpaHa ranagkas, a BHYTpeHHAA obpasyer
craanku (kpuctel). Ha Mmem6pasax KpHeT pacmoJiaraloTca MHO-
roYMcJIeHHEIe OKUCIUTeIbHBIe (hepMEeHTHI, C TOMOIIbI0 KOTOPBIX
OCYILeCTBIAETCHA CUHTE3 BLICOKOOHEPreTHYeCKOro BelecTsa —
ATD,

m MWTOXOHAPHW ABARIOTCA IHEPreTUHECKUMH LIEHTPaMKU KIETKH.
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YYEHWE O KNETKE
Juzocomer — HebonblIne OBAJIbHBIE Tenbna. O OKpYy-

=eHbl MeMOpDaHOH M 3aMOJHEHBI I'yCTO3EPHUCTHBIM MAaTPHUK-
coM.

OaHa U3 OCHOBHbIX GYHKLMH IM30COM — y4acTUe BO BHYTPUKIETOYHOM NepesapuBaHuu

m NUWEBLIX BELWecTB. JIW30CoMbl COAEPIAT NUILEBAPUTENbHbIE (TMAPONHTUYECKHE) hepMeH-
Thl, KOTOpbIE PACLENNAT GENKN, HYKNEWHOBLIE KUCNOTbI, NONUCaXapuabl, NHNKUALI U ApY-
r1e BellecTsa.

Pacmernenne BemecTs ¢ MOMOINbI0 (EPMEHTOB Ha3LIBAIOT
Au3ucom, OTKY/Ja ¥ IIPOMCXOAUT HA3BaHMe opraHoujaa (or rped.
lysis — pasioykeHHue, pacnaj, paCTBOPeHHE).

Kpome Toro, 1m30coMBl MOI'YT IepeBAPDHBATE YACTH CaMOM
KJeTKH (ABTOJHN3) IPH UX CTAPEHUH, B X0Je oMOPHOHATBHOTIO
PasBUTHUA, KOTZA MPOMCXOJUT 3aMeHA 3apPOALINIEBRIX TKAHEH
HA MOCTOAHHBIE, B CJIyYae OTMHPAHHUA COAEPIKHMOro >KHBOH
KJeTKH, HAIPAMep, IpH (POPMHPOBAHUH COCYAOB M Tpaxeun
v pacTeHuii. JIN30COMBI MOI'yT y4aCTBOBATh B YJaJeHHH IEILIX
KJIETOK M MEXXKJIeTOYHOI'0 Bel[ecTBA: PACCACHEIBAHHHU XBOCTA
¥ TOJIOBACTHKOB, 06pa30BaHHM KOCTH HAa MeCTe XpsAIla.

IIpoayKTHI JH3KCAa BEIBOAATCA Yepe3 MeMOpaHy JIM30COMEI
B IUTOIIA3MY, Il OHU BKJIOYAIOTCA B COCTAB HOBBIX MOJIEKYJI.
IIpu pasphiBe JTHCO30MHON MeMOpaHBI (PePMEHTHI MOCTYIAIOT
B IUTOILIAZMY ¥ IIePeBAPHBAIOT €e COAePIKUMOe, BhI3EIBAA T'H-
Gens kneTku. JIuzocomsl 06pasyioTca U3 SHAOIJIA3MATHYECKOM
CeTH HJIM H3 KoMIuleKca onbmxu.

Knemounwviii yeump COCTOMT M3 JBYX MaJeHBKHX Te-
Jen — yerwmpuoneii. To OPraHOUALI TUINHAPHYecKoil GopMEI,
DACIIOJIOXKEHHBIE 10/ NPAMBIM YIJI0OM APYr K Apyry. CreHka
[eHTPHOJH MOCTPOEHA M3 AeBATH TPHILIETOB MHKDPOTPYOOYEK.
IleHTPHONMM OTHOCATCS K CAMOBOCIPOM3BOAAIIMMCH OPTaHOM-
IaM IUTOIIA3MEIL.

KNeTouHbli LIEHTP MrpaeT Ba)HYI0 PONb B KNETOYHOM JIeNIeHWN: NoNaraioT, YTo OT LieH-
TPHONEH Ha4YMHAeTCs POCT BepeTeHa feneHus. OfHaKOo Y BbICIIWX PACTEHWI OH OTCYTCT-
BYET.

HAdpo — BaxkHelIasa cocTaBHAA YacTh KjeTkH (puc. 1.12).
B aape, B [JHK, xpaEuTca ¥ BOCIPOM3BOAHUTCA HACJIEACTBEHHASA
HH(pOpMan U,
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®opma ¥ pasmepb!
AAED B PA3AHYHbBIX
KAETKaXx
MAEKONUTAIOLLMX:

1—4 — pasavuHbie
BHAbI AEHKOLMTOB;

5 — knetka
KMLLEYHOIO 3MNUTEAUS,
6 — KAETKA NeyeHm;

7 — HEepBHaA KAETKA;
8 — ranapkoMbllLeyHan
KAETKA; 9 — HeHpo-
CEeKpPeTOpHan KAETKa

Puc. 1.12

Alnpo ABNRETCA UEHTPOM ynpasBneHua o6MEHOM BelecTB KNETKH, KOHTPONUPYIOWKM aes-
TENLHOCTL BCEX APYrUX opradorMaos. Mo3atomy ¢ yaaneHwem sapa KieTHa npexkpalaer CBon
OYHKUMM U THBHeT.
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Anpo okpy:keHo 0607109K0H, KOTOPAas COCTOMUT U3 IBYX MeM-
6paH, pasjgeleHHEIX GECCTPYKTYDPHEIM CONEPIKHMBIM (MATPHK-
CcOM), CXOAHBIM C MATPHKCOM KaHAJIOB SHAOIJIA3MATHIECKOH
ceru. [ToBepxHOCTH HAPYKHOM MeMOpaHbl 060I04KH AApa MO~
KpeiTa pubocomamu. faepras obonmouka npoHU3aHA IIOPAMH,
HA KpasxX KOTOPHIX HApYy)XHas MeMOpaHa mepexofHuT BO BHY-
TpeHHIOKW. Yepea NOphl MPOMCXOAHUT aKTHBHEIH 00MeH MOJIeKy-
JIaM¥ MesKAY AAPOM M IUTOILIA3MOM, HO IPH 9TOM AfepHasa 06o-
JIOYKA OTrPAHUYMBAET ANEPHOE COJEPKHMOEe OT IIHTOILIA3MEI,
uTo ofecneunBaeT pasJHIAA B XHMHYECKOM COCTaBe ANEPHOTO
coka (KapHomaasMel) ¥ nuToniasmel (puc. 1.13).

XpomaTus aapa npexcTasiser coboit rieIOKH, TPAHYJIH H CeTh
TOHKHMX AJUHHBIX HATel. OCHOBHBIMH CTPYKTYPHBIMH KOMIIO-
HEeHTaMHu XpoMaTuHa aBasiorca moaekyasl JIHK (30 —45 %)
H cHenuaibHbIe 6eIKH, HEKOTOPEIEe M3 KOTOPHIX (IrMCTOHEL) 00pa-
syior kommekc ¢ JJHK u urpaooT BaXXHYIO pPOJib B ee yIaKOBKe.
Xpomamun npefcraBiasaeT coboi CIMpaIU30BaHEEIe (ILIOTHOYIIA-
KoBaHHBIE) xpomocombi (Autn [THK) — oprasousl Ki1eTodHo-
ro Aapa, KOTOPEIE ABJIAIOTCH HOCHTEJIAMH I'eHOB H ONPeHeIsioT
HacJIeICTBeHHELIe CBOMCTBA KJIETOK W OPraHW3MOB. XPOMOCOMEI



uMeloT GopMy IaIouYeK, HuTei, neresab. Kaxaaa xpomocoma me-
peq fleJleHHeM KJeTKH (MHTO30M) COCTOMT M3 JIBYX IPOJOJBHEIX
KOIMH — XPOMATH], CKPEILIeHHBIX HEeHTPOMEPOii — MepeTaKKOH,
K KOTOPOi BO BpEMsA MHTO3a MPUKPEIUIAIOTCA HUTH BepeTeHa fie-
nenus. lleaTpomepa AesuT XpoMocoMy Ha ABa mueua (puc. 1.14).
OcobernocTu XxpomMocoMHOro Habopa BUAOCTIEU(DUIHEL.

YYEHME O HNETKE

BoamoxHbie nyTi
obmeHa sewecTsamu
MEXAY SAPOM

W UMTONAG3MONH:

1 — nepemeuieHue
BELUECTB Yepes nopsbl
AAEPHOH 0BOAOHKM;

2 — BNANUBAHKME LWTO-
NAa3Mbl BHYTPb AAPA;
3 — KOHTaKT SAEPHON
060AOYKH C AAPBILLKOM;
4 — nNpoAOAXeHHe
membpaH AaepHon
060A0UKM B KaHAABI
IHAONAB3MATHYECKOK
cem; 5 — yactb
KaHaAOB OTKPbLIBAETCA
B OKPYXarowyro
(BHEKAETOUHYIO) CPEAY,;
6 — BbINAYUBAHKE
AAEPHON 0BOAOUKK

B LUMTONAG3MY

Puc. 1.13

CrpoeHue XpoMoCoM:
A — TUNBI XPOMOCOM:
1 — nanouKoBMAHASR;
2 — HepasHONAEYHaR,
3 — paBHoONAe4HanA;
B, B — TOHKOE
CTPOEHWE XPOMOCOM:
1 — ueHTpomepa;

2 — cnupaAbHO
3aKpyyeHHan HWUTb
AHK; 3 — xpomatuabl;
4 — AAPLIWKO



YHEHWE O KNETKE I

COBOKYMHOCTb HONMYECTBEHHBLIX (YHENO H DA3MEPbl) M KayecTBeHHbIX (opMa) NPM3HaKoB
XPOMOCOMHOro Hatopa coMaTHYECHOA HNETHH HA3bIBAKOT KAPROTHNOM.

Yneno XpoMocoM B KAPHOTHIE GONBMIUHCTRA BHAOB JKHUBLIX
OpraHM3aMoB YeTHOe. Ilepegaya reneTHdecKoil HHGMOPMAITHH XPO-
MOCOMAMM OCYIIECTBJIAETCA TOJALKO B JeCINPaIN30BaHHOM (pac-
HPY4YEeHHOM) COCTOSHHR. B 3TOM «pa3prRIXI€HHOM» COCTOSHHH
oHM 0ORIYHO He BHAMMEI B CBeTOBOW MHKpOcKom. B genaimuxcsa
KJIETKAX BCE XPOMOCOMKEI CHJIBHO CITMPRJH3YIOTCH, npuoipera-
0T KOMIAKTHRE pPa3Mephl H QOopMYy H CTAHOBATCA 3AMETHBEIMH
B cBeTOBoii MHKpocKomn. Ilocne 3apepmieHNA AeleHUSA KJICTKH
XPOMOCOMEL JECHIHPARM3YIOTCH, M B 00pa3joBAaBRMAXCA AApPax
CHOBA CTAHOBATCH BHAHMLBIMH TOJIBKO TOHKAA CETh M MeJKHe
TPpaHyJ/bl XPOMATHHA.

HOpwiuixo — NI0THOE OKPYIJOe TENRIOE BHYTDPH Anpa.
Hapelnko He OKpy:xeHO MeMOpaHoii. B cocTaB AapRINKA BXO-
OAT cloxHble benkn — puboHyKJIeonpoTenasl. PopMupyeTCa
AAPLIINIKO HA ONpPeAeJeHHBIX YIacTKaX XPOMOCOM (AADBImMKO-
BBIX OPTAHH3aTOpax), Te HAXOOATCA TeHbl, KOAHPYIOLIHAE pH-
6ocomuayio PHEK. Kpome Hakoninenus pPHK B Agpriiike npo-
MCXOINT (hOpMHDOBAHKE HMPepPROOCOMHLIX I'DAHYJ — NpejIe-
CTBEHHMKOB Cy0'LeIMHNL, pUO0COM, KOTODLIE 3ATEM Yepe3 MOpPkI
B AnepHOK 060J0UKe IIepeMelIalOTceA B LHTOILIA3MY, TAe 1 3a-
KaH4YHBaeTcA HX o0beAHHeEHe B PHOOCOMEI.

)

Takum 06pa3om, AAPLILIKO MIPaeT BaXHEAWYIO PONb B NPOLIECCaX, NPeJWecTBYIOWMX GHO-
CHHTE3Y GENIKOB KNETHN.

Hdepuuiii cox (KapHonnaama, Kapuonamda) DIpeaCTABIIET
co0o#l OeCCTPYRTYPHYIO MAcCy, BaIllOJHAKINYI0 IDOMEXYTHKHA
MeKAY CTPYKTYPaMH Aapa. B cocTaB AZepHOTO COKA BXOAAT pad-
AuauHLie Henku, B TOM Yucae GoNBINUHECTRO (PEPMEHTORB SApA.

@

OcHOoBHAA dYHKUMA ANEpHOr0 COHa — OCYWECTBNEHHE B3aMMOCBA3N AAEPHLIX CTPYKTYD
{XpoMaTHHa M ApLIWKA),

34

Kpome opraHoHJ0B, CBOHCTBEHHBIX BCeM KJIETKAM, eCTh CIle-
OHAJLHEIE CTPYKTYPhI, BRIOJHAKINHE (QYHKIIUIO ABAMKEHHS.
K BaM oTHOCSTCH PECHHYKH M XKI'YTHKH, MPEACTABIAIOINHE CO-
60l MHHHATIOPHEIE BBIPOCTHL KJIETOK B BIAe BOJOCKOE. OHA IIIH-



POXO PacIpoOCTPAaHEHLI KAaK Y OJHOKJIETOYHLIX, TAK H Y MHOTO-
KJIETOYHBIX OPraHM3MoB. Cpesu IpoCcTEHIINX ¢ IIOMOILBIO XKIY-
THAKOB NepeMeIalTCH KIYTHKOHOCIBI, 4 C IOMOIBIO pecHH-
YeK — AHPY30pPHH. ¥ MHOTOKJIETOUHEIX JXHBOTHEIX ¥ DACTEHHI
C HOMOINBIO MKI'YTHUHKOB IIeDeIBHTAIOTCA CIIePMAaTO30OHIL H 300-
CHOPEL.

enwlil pAxg OJHOKIETOYHKIX OPraHHU3MOB (KODHEHOMNKEK,
CIH3eBHMKOB), & TAKKE€ HEKOTOPhle KJAETKH MHOIMOKJICTOUYHLIX
MHUBOTHHIX (JIeAKONMTH) ABHKYTCH ¢ TOMOINBIO IICERIOIIQNHAH
(10 HOHOMEK) — BPEMEeHHBIX L[UTOIJIASMATHUECKHX BHPOCTOB.
Taxoii cnocol mepeIBHKeHHA HasbplBaeTcHa gmeloudnoim, [ces-
AOTIOAWH BOZHHKAIT K BTATHBAIOTCA B PA3IWYHELIX MECTAX KJIeT-
KH, I03TOMY ee (hopma n1pn amefoHgHOM ABHAKEHHH HOCTOAHHO
MEHHETCH.

1.2.3. OCOBEHHOCTU CTPOEHUA
PACTUTENIbHOW KNETKU

Hapany ¢ of1qUMH 9€pPTaMU CTPOSHHA PACTHTEALHEIX H KH-
BOTHBLIX KJIE€TOX BRLOEIAAIOT OCOGGHHOCTH, XapaxKkTepHBIE HCKJIIO-
UMTEJILHO JJIA KJIETOX PACTUTENbHEIX OPraHM3MOB. PacTturesnb-
HAf KJIeTKa, KAK U }XHBOTHAA, OKPYIHeHA LHTOIIA3MATHIECKOH
MemOpaHOoi, HO ¥ GONBIIMHCTBA PACTHTENBHBIX KJIETOK HMEET-
cA eIlle H IPOUHAA KACMOYLHAA cMEeHKa 3HGINTEAbHOR TOJI-
IIHUHEI.

B pacTuTenbHOH KJIETKE TOMHMO OpraHOHJOB, BCTpeda-
OIIHXCA H B JXKUBOTHRIX KJIETKaX, €CTh ODFAHROHALI, XApaKTep-
HEI€ HCKJIIOYHTEILHO JJIA PACTHUTENEHEIX KJIETOK, ITO naacmu-
dbi, B KOTOPBIX OPOMCXOANT MEePBAYHLIA CHHTe3 OPTaHMYeCKHX
BELeCTB 13 MUHepanbHEX. Karknad naacTHaa orpaHUIeHA IBY-
MA 3JeMeHTAPHLIMKA MeMOpaHaMu. [[1A MHOrHX XapaKTepHa
CJIOXHAA CHCTEMA BHYTDEHHHMX MeMOpaH, IOTPYKEHHBIX B Ma-
Tpukc. Ilnacruasl pasaoobpasust no opme, pasMepam, cTpoe-
HUAK, QYHKITHH.

Paasutuaior Tpu BUAA ILIACTHA: Aelixonaacmu — Oecuser-
HEBI€ ILJIACTH/LI, B KOTOPRIX NPOHCXO/JHT CHHTE3 H HAKOILJIEHHE
3alacHBIX IIPDOAYKTOB NHUTaHMA — B IIEPBYIO OUepelb Kpaxma-
na, pexe OeJIKOB H KHUPOB; XADPORAACHI® — 3CJICHLIE ILIA-
CTUAEI, COAEP KALTHE IUTMEHT XJIOPDOMHIT ¥ ABAAKIIHECA OD-
raHouaaNy QOTOCHHTE3a; XPOMORAACHIBL — IAACTHABI, CO-
Jepaxaniye pa3IAYHLIe IHTMeHTHl IPYONE] KADOTHHOMAOB, KO-
TOophIe NIPHUAAIOT JelleCTKAM H NJ0JaM APKYIO OPAHXXeBYIO
H KPacHY10 OKDacKy,

YHEHUWE O HNETKE
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Bcee TpH IpynIUs NIAacTH] CBASAHL! O0IIMM ODDOHCXOMKIeHU~
€M OT IPOMIIacTHA B KIeTKax o0pazoBaTenbHaIX TKaned, Boa-
MOXHBI B3aMMHEIe ODeBpaleHUA INIACTHL APYT B Apyra. Ha-
IIpUMED, IPU cTADEHHH JTUCTHEB H cTedieil, co3peBaHHH IIJIOA0R
XJIOPOILJIACTH BCJIEACTBHE PASDYIIEHHA XJIOpodIinaa yTpadusa-
0T 3eJ€HYI0 OKPACKY M IIPeBPAN(AloTCA B XpoMonnacThr. Jlei-
KOILMACTEHL MOTYT IIPEBPAIaTLCA B XJOPOIJIACTRL, PeiKe — B XPO-
monnacTel. O6EYHO B KJIETKE BCTpedaeTcA TOABKO OJUH M3 YKa-
3AHHKX TpeX BHAOB nnacTug. COBOKYNHOCTE Beex IIACTHL
KJIETKH HABLIBAETCHA TIJIACTHAOMOM.

TToM#MO HATHUMA KJIETOYHOH CTEHKH H IACTHL CTPYKTYDA
pPACTHTENLHON KJIeTKH OTJaNuaeTcA ocoboil crueTeMol BaxXyoIeH.
Baxyoau — 3TO MOTOCTH B IHUTOIIAZME, OTPARHIEHHEIE MeM-
OpaHOH ¥ 3aTTONHeHHBIE KHAKOCTRIO, (OHHM BCTDEYATCA He TOJb-
KO B PACTHTENLHRIX KIETKAX: B IHTOILAA3Me IIpocTelimux Ha-
XOAATCA NHLeBAPHTEeNLHEIE H COKPATHUTEJILHLIe BAKYOIH,
B KJETKAX MHOTOKJETOUHAIX KUBOTHRX HMEOTCH IMUIeBapH-
TeJLHEIE M ayTodaripyoniye (y4aCTBYIOINME B IepeBADUBAHUH
yacreil camol KIeTKH) BAKYOJIH., ¥ PACTEHHH BAKYOJH ABJIA-
IOTCA IPOH3BOSHLIMHA 3HAOMIAGMATHYSCKOH CeTH, OHH OKDYyHe-
HBI DOJIYIIPOHATaeMOH MeMOpaHoii — TOHOIIACTOM H 00pa3yioT
Pa3BUTYIO CHCTEMY, HARLIBAeMYO BakyoMom. B Mononoi kiet-
Ke 3Ta CHCTeMAa NpeICcTaBieHa KAHAJNBIIAME H NY3LIPEKAMHA, KO-
TOpEIE 10 Mepe POCTA KJIeTKH YBeJHMIHBAKTCA W CIAHBAIOTCH
B ofHy 60JBIIYIO BAKYOAE, saHuMapInyio 70 —95% obbema
apenoll xaeTkE. Baxyonau pacTHTeNLHON KJIETKHU 3aTONHEHE
KJeTOYHEIM COKOM — BOJASHHCTOH XUAKOCTHIO, cofepaltei
B PACTBOPEHHOM BHAe JenKH, yriaeBoAkl, pasauyuntie cond. Oc-
MOTHYECKOE JaBJIeHHe, cO3JaBaeMoe BelleCTBAMH, DACTBODEH-
HBEIMH B KJETOYHOM COKe BaKyOJeil, OPHBOANT K TOMY, UTO
B KJIETKY MOCTYIAET BOJA, KOTOpaa 00ycIOBJINBAET MYypzop —
HAIpAKEHHOE COCTOAHKEe KJIeTouHoli obomouxy. Baarogapsa Typ-
ropy TKaHU 00JaJ8I0T YIPYTOCTEIO, COXPAHAETCA BEPTUKAILHOE
nonoxxesne crefaeil, ofecreynBaeTcH NPOYHOCTL PACTEHHH
K PA3NHYHLIM HATPY3KAM.

1.2.4. HEKNIETOYHbIE ®OPMbI
MHU3HW. BUPYCbI

Bupycot — HexJeTouHas hopMa xkH3HH Ha 3emiae. Bupy-
CHI PE3KO OTJIHUYANOTCH OT BCeX APYTrHX dopMm xusHH. OHH He
HMeIOT KJEeTOUHOTO CTPOeHHHA, ¥ HUX HeT I[HTOIAa3MEl, Axpa
H MUTOXOHAPHH, BEIpaOATHBAIOINHX 3HEPrHI0, 0TCYTCTBYIOT



puboCOMEI, CHHTe3Hpyomue Oeakn. BHpycsl JHIIeHsl U Ta-
EHX cnenudHUYECKHX CBOMCTB KHMBOTO, Kak ofMeH BeliecTs
¥ 9HEepPIruH.

YYEHWE O KNETKE

Bupychbi cywecTByloT B ABYX Gopmax: NOKOAWWEACA, MNW BHEKNETOYHOW (BUPYCHbIE YacTH-
m Libl, KM BUPHOHbI), K BHYTPHKNETOYHON (KOMNNEKC «BUPYC — KNETKa»). B aKTMBHOM COCTO-
AIHWK BUPYCbl NPe6LIBAIOT TONbKO HAXOAACh BHYTPU KNETKU. Bupycbl cnoco6GHbI NPOHUKaTL
B ONpefeneHHbIe MUBbIE KIETKM U Pa3MHOMAaTLCA TONbKO BHYTPHU 3TUX KNETOK. TakuM 06-
pasoM, BMPYCbl — 3TO BHYTPHMKIETOYHbIE NapasuTel. Bupycsl, Nnogo6HO BCEM Apyrim Op-
raHu3amam, o6nagaioT co6CTBEHHbLIM FreHETUYECKUM annaparToM, KOTOPbIA KOAWPYET CUHTE3
BUPYCHBIX YacTUL, M3 GUOXMMHUYECKMX NpelecTBeHHWKOB, HO aKTUBU3UPYETCA TONLKO NpK

NPOHUKHOBEHWK BHUpYCa B HNETKY-XO3AKHa.

Bupycs! 6611 orkpeITEL B 1892 1. pycckum yuensim J1. . MBa-
HOBCKHMM, KOTODBI omucaa HeoOBIYHEIE CBOMicTBA Bo3byauTe-
na GonesHu rabaka, MOJYYMBINEro Ha3BaHUe BUpPyca TabauyHON
mosauku. Tepmun «Bupyc» (ot nar. virus — an)
Oe11 npepnoxker B 1899 r. ronnarackum 6oTaHu-
xoM u Mukpobuosorom M. Beitepuaxkom. Bee Bu-
DPVCHI YCJIOBHO PA3eNsioT HA NPOCTEIE U CIOMKHEIE.
IIpocTo opraEM30BaHHBIE BUPYCHl COCTOAT M3 HY-
KJIEeHHOBOW KMCJIOTHI H HeCKoJALKHX Genkos, o6pa-
ayomux obonouky — xamcuj (ot jaT. capsa —
BEMECTHJIMINE) BOKPYI HYKJIEMHOBOH KHCJIOTHI
(puc. 1.15). Beaku samuniamoT HYKJIEHHOBYIO
Kucaory. CnoKHO OpraHmM30BaHHBIE BUDYCEI TOMH-
MO OeNKOB KANCHAA ¥ HYKJEMHOBOM KHMCJIOTHI MO-
VT COlepKaTh JHIONPOTeHAHYO MeMOparHy (mo-
NOJHUATENBHYI0 000JI0UKY), YIIeBOALI U HECTPYK-
TypHBIe Genkun — depmenTs: (puc. 1.16). B ornu-
gHe OT BCeX KJETOYHBIX OPraHM3MOB, ¥ KOTOPBIX
00A3aTeNbHO UMEIOTCHA B HYKJIEeHHOBBLIE KHCJIO0-
el — JIHK n PHK, BuUpyCH cozep:aT TOJBKO
onny u3 HuX (aubo [JTHK, mu6o PHK). Ha arom ocHOBaHMH Bce
supychl genar Ha JJHK-cogepxammue u PHEK-conepxamue.
DopMBI HYKJENHOBBIX KHCJIOT MHOT'00OPA3HEI: HAPAAY € ABYX-
nenovyeuHsiMu JIHK u ognonenoueunsiMu PHK resom Bupy-
coB MosKeT ObITH npeacTaBiaeH ogHonenoyednoi [IHK u aByx-
nenoueuHoit PHK. PaaMHOMXeHHe BHPYCOB NPUHIUIHAIBHO
OTJHYaeTCA OT Pa3MHOMKEHMUSA OCTAJbHBIX opraHuaMos. IIpo-
HUKHOBEHME BHDPYCHOM YACTHILI B JKHBOTHVIO KJIETKY HAYM-
HAETCH C ee NMPUKPeNJeHus K KJIeTOYHOH MOBepXHOCTH. Yua-
CTOK NOBEPXHOCTH KJIETKHM, K KOTOPOMY NPHCOEIUHUJICHA BH-

Crpyktypa Bupyca

1aba4yHoi MO3anKK:
1 — kancup; 2 — PHK
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A

Puc. 1.16

DopmMa BUPYCHBIX
4acTuu:

A — BMpyC repneca;
5 — BMpyC rpunna

Ynaxkoska BUpYCHOTO
reHoma npu
NPOHUKHOBEHWUH
BHPYCHOM YacTMUbl

8 XKMBOTHYIO KAETKY:
npMKpenAeH1e eupyca
K KAGTOYHOM
NOBEPXHOCTH; Y4aCTOK
NOBEPXHOCTH KABTKM,
K KOTOpOMY
NPUCOEAUHUACA
BWPYC, NOTPyXaeTca

B UMTONAG3MY

W npespaulaerca

B BaKyOAb

pyc, morpysaeTca B IUTOILIA3MY M NPEBPAIaeTCs B BAKYOIb
(puc. 1.17).

B pacTuTenbHEIE KJIETKH BHPYCH IIPOHHKAKT Yepes MO-
BpexJeHUA B KJIETOYHOH cTeHKe. [locsie MDOHUKHOBEHUA BU-
pyca BHYTPH KJETKH KalcHJ paspyliaeTrcs, ocBoOOXKIas HY-
KJIEeHHOBYIO Kuciaory. OHa BKIO4YaeTcsa B oOMeH
BeIecTB KJETKHN, HAUPABJIASA BCIO ee JesATelb-
HOCTh HA PEAYVIJIHKAIMI0 BHPYCHOTO reHOMAa
u caMocOOpKY Kamcuja, T.e. Ha IPOU3BOACTBO
BHDPYCHON HYKJEMHOBOM KHMCJOTHI H BUPYCHBIX
oenxoB. ITocne cMHETE3a HOBOM MOJIEKYJIBLI HY-
KJIEMHOBOI KHUCJIOTHI OHA OIEBAETCH CHHTE3UPO-
BaHHBIMHM B IIHUTOIJIA3ME KJIETKH-X03AWHA BU-
pycHbIMHU DenxaMmu, obpasysa kKancuy. Haxkone-
HHUEe PA3MHOMKHUBIINXCA BUPYCHEIX YACTHIL IIPH-
BOAUT K BHIXOAY M3 KJETKH-X03AuHA. HeKoTophlie BHPyCHBIE
YACTHILI BEIXOAAT U3 KJIETOK OJJHOBPEMEHHO, YTO IPOMCXOAHUT
NyTeM «B3PEIBa», B PE3YJIBTATE YEro HeJIOCTHOCTh KJIeTKH Ha-
pymiaercs u oHa morubaer. [[pyrue BUPYCHI BBIXOAAT IOCTE-
NeHHOo, crnocofoM, HAIIOMHUHAKOIIMM NOYKOBaHue. B aTom cay-
4ae KJETKH OpPraHU3Ma MOTYT AOJT0 COXPAHATH CBOK JKH3HE-
crroco6HOCTE.

8 _.>_,p#

HWHoit nyTh NPOHMKHOBEHHA B KJIETKY y BHPycoB GaxTe-
puit — 6axmepuogazoe. Toncrere Knerounsie creHkn 6axTe-
PHIf He IO3BOJIAIT BHDYCY MOrPYKAThCA B IIUTOILIAZMY, KaK
39TO NPOHCXOJHUT B KJeTKax KUBOTHBIX. [TosTomy GakTepuodar
BBOJIUT MOJBIH CTEP}EHb B KJIETKY M BBITAJIKHBAET Yepe3 Hero
OHE (unn PHEK), Haxogsamyiocsa B ero rojoske. 'esom 6axre-
pHodara monasaeT B MUTOIIA3MY, & KAICHJ OCTAETCSH CHAPYIKH.
HyxnenHOBas KHCJI0TA, BBeIeHHAA B GaKTepHanbHYIO KJIETKY,
YHOpaBiafgeT KJIeTOYHBIMHE MeXaHH3MAMH ¥ IPOrPAMMHUPYET CHH-
Te3 harosoro MarTepuana: pegyIaIHKanuio reaomMa baxrepuoda-
ra, cuHTe3 ero GesKoB ¥ opMHpPOBaHMEe Kancuaa. Yepes onpe-
JleleHHOe BpeMm#A OakTepuanbHasA Kierka rubHer u speisie da-
TOBBIE YACTHUIEI BEIXOAAT B OKPY:KawIyo cpeay. Takum obpa-
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30M, IADA3HTH3M BHPYCOB HOCHT OCOGHIH XapaKTep — mapasH-
TH3M HA TeHeTHYEeCKOM YPOBHE,

©

Bupyesl pacnpoctpareHbl B NpUpoAe NOBCEMECTHO M NMOPaMalnT BCE rpynmibl MUBbLIX Op-
rakuamos. OnncaHo okono 500 BMPYCOB, NOpamMarlMX TENNOKPOBHLIX AO3BOHOMHbIX,
W Gonee 300 — BeiclIMe pacTeH!s. BUpYCh Bhi3biBaIOT CaMble pa3Hoo6pasHble GONe3HH
YenoBRexa: rpunn, Ocmny, NOAHOMMENHT, 6EWEHCTBO, 3HUEhAaNHT, renatuT, Kopb, CBHHKY M ap.
HeHoTOpbie BUABI PAKOBLIX CMYXONER ¥ MUBOTHBIX M, BO3SMOMHO, ¥ 4ENOBEKa UMEKT BU-
PYCHYHO Npupofy. BONbWOH YPOH CeNbCHOMY X03AHCTBY NPUHOCAT MHOMOUUCIEHHbBIE BUPY-
Cbl MMBOTHbIX H PacTeHUH. MacCoBYID rMbeb MUBOTHBIX BbI3bIBAT ALWYP, YyMa CBHHEH
W NTHL, WHGEKLIMOHHAA aHeMua nowagen. KpynHbole Y6bITHH HAHOCAT pacTeHMEBOACTBY
Mo3aK4yHan 6onedHb Tabaka, TOMaToB, OTYPLIOB, X-BUPYC KapTodens, pa3fMyHbIE BULbI
WENTYXH, HapPNMKOBOCTH. BaxTepuodarn HepeaKo NOAABAAT pasBUTUE NONEIHbIX MHKPO-
OpraH¥3McB NMPpH NPOH3BOACTEE AHTUEHOTHKOB WM MOJIOYHOKHCIOM GPOMEHMUH,

Bupycul oders yeroiunsnl. OHH IepPeHOCAT BRICYIIMBAHHE

W HUZKHe TeMueparypsl. IIpu Barpepanmn a0 55 —60°C uacThs
BHDYCOB IOTHGAET, YACTh BEIAEP/KHBACT TeMIepaTypsl Ao 90 °C.
MHBorve BHPYCH AJMTEILHO YCTONUYMBEL K AeHCTBHIO CITHPTOB,
3bHDPOB ¥ APYTHX CHIBHO BIHAIMEX Ha OaKTepHHE XAMUYIECKHIX
BemecTB. Ilog meficTBueM ynbTpadHOIETOBHX Aydei GOIBITHH-

CTBO BUPYCOB morafaer.

©

Brpychl HaK aBTOHOMHLIE MeHETUHECKUE CTPYKTYPbLI 06NaaakT NpM3HaKaMu, CBORCTBEHHbI-
MW HHBLIM DPraHK{3MaMm, B TOM HKCNe cnocoSHOCTEIO K 3BONKUMH, OAHAHO NYTH U MEXaHH3-
Mbl 3BOMIIOLMK BMPYCOB OKOHYaTENbHO HE YCTAaHOBAEHLl. OCHOBHAA rMrnoTesa O NPOMCXOM-
JEeHWW BUPYCOB Cnegyiolan: Bupychl U BanTeprogard — o60Co6MBILMECH FreHETHYECHWE
3NeMeHTbl KNETOK, HOTOPbIe 3BONMKMLAOHHPOBaNM BMECTE C KNETOYHBIMK GOPMaMK HU3HH.

HnovyeBble cnoBa: NPOKapHoTLl, 3YHAPHOTLI, AAPO, LHTONAA3Ma,
KneTouHaa MembBpaHa, aHAoNNasMaTHiecKan ceTb, pubocoma, HOM-
nnexc fonbAHK, MHTOXOHAPUH, NMH30COMbI, KNETOYHLIA LUEHTP, XPOMO-
COMBI, NNACTUALI, NERHONNACTH, XNOPONNACTE, XPOMONAACTL, BHpY-
chHl, baxTeprodard.

1. OpraHuyeckue BewecTea pacTUTENbHOA KNETKHW, AOHa3aTeNbCTBa HX
HafM4KA B KNeTKax.

2. HeopraHW4ecKkue BellecTBa KNETOK pacTeHWH, Ux PO/b B U3HH pac-
TeHuH. floka3aTtenscTBa UX HANWYKUA B pacTeHUSX.

3. BHO-, Ma@KpPO-, MHKPO3/1EMEHTHI M WX DOMb B MH3HH PaCTeHHRA.
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YYEHHE O HNETKE

~ KOHTPOJIbHbIE BONPOCH!.

1. Ha yeM QCHOBEaHO COBPEMEHHOE fieNeHHe KNETOYHOW QpraHv3auunm
Ha ABa ypoBHA?

2. Hakue dyHKUMK BLINOMHAGT HAPYHHAA UMTONNA3MATHYECKaA MEM-
6paHa?

3. Hakue opraHouasl BXOAAT B COCTAB CHCTEMBI LUWATOMI23MGI7

4, HaroBbl CTPOEHHE W GYHHLUMK 3HAONNA3MATHHECHOR CeTH?

5. HaHnoBb! cTpoeHHe M QYHHLIHM MHUTOXOHADHH?

6. B 4yeMm NposBRseTcA AeHCTEHE BUPYCOB Ha KNeTKy?

1.3. O6MeH BelwecTB U NpeBpalleHHne
3Heprum B KNetTxKe

B KaeTKax DoCTOAHHO OCYIOecTBAsAloTea 06MeH BemecTd (Me-
TaboJIH3M) — MEOr000pasSHBIE XUMHUECKHE IPEBpAIIeHHs, 0be-
COeYHBAIIHE UX DOCT, FH3HeIeATeEHOCTE, TOCTOAHERHE KOH-
TakT U 06MeH ¢ OKpy:Ralomen cpenoit. Buaarogaps obmeny Be-
mecrs BeKH, JKUDEL, YTAEBOALI U APYTHe BelllecTBa, BXOAAINHE
B COCTaB KJETKH, HEIPEPLIBHO DACIIEIIAIOTCH H CHHTE3UDYIOT-
cA. PeakIiMy, COCTABAAIOUIHE 3TH MPOMECCH, TTPOUCXOSAT ¢ TIO-
MOIIIBLIO CHeNHANLAKIX (eDMEHTOB B ONPEJe/IeHHOM OpraHouge
KJIeTKH H XADAKTEPH3VIOTCA BBHICOKOH OPraHM30BAHHEOCTHIO
¥ YIIOPAJOYEeHHOCTLIO. B pe3yALTaTe 3TOT0 B KIETKAX OOCTHIA-
eTCA OTHOCHTE/ILHOE NOCTOAHCTBO COCTaBa, 06pasoBaHHe, pas-
DPVIIIeEHe ¥ 06GHOBJIEHHE KJIETOUHBIX CTPYKTYD H MEXKJIETOYHO-
T'0 BeIecTBa.

O0MeH BelleCTB HEPA3DHIBHO CBA3AH ¢ HPONECCcaMu IDEBpa-
LUIeHHS dHePruM. B pesyiabTare XMMHUYECKHX peakuui moTeH-
IHAaNbHAA DHEPrHA XUMHYEecKHX CBA3ei mpeobpasyercsa B Apy-
I'e BHAKL DHepray, HCHOJTBayeMOﬁ Ha CHHTE3 HOBRIX COCOHHE-
HAE, ona moagepMAaAHA CTPYKTYDH B QYHKOUH KJIETOK ¥ T. .
O0MeH BelmecTB CKJIALLIBAETCA U3 ABYX B3aUMOCBA3AHHBIX, OJ-
HOBPEMEHHO [IPOTeKAIOIINX B OPraHH3Me IPOIIeCCOR — TJIACTH-
YeCKOro ¥ PHePreTHIeCKOoro 0GMeHoEs.

NnacTuyecknid omed (aHa6ONW3IM, BCCHMHIALWA) — COBOHKYNMHOCTL BCEX PeaKUHN BHo-
NOrHYECKOrO CHMHTE3a, B KOTOPLIX M3 NPOCTLIX BewecTE 06paayloTeA CAOKHbIe BeuecTsa
CaMOW HNETHW. OHM MAYT HA NOCTPOEHHE OPraHOKWOOB HKAETHH K CO3faHHe HOBbIX KNETOK
npy aeneHWK, MnacTMyecKHn o6MEeH BCErJa ConpoOBOMAAETCA NOMMOWEHNEM IHEDIHM.
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| YUEHHE O HNETKE

JnepreTHHECKHi 06MOH (HaTabONNIM, ANCCHMMARLIMA) — COBOKYTIHOCTL PeaxuMi pac-
WENAEHWA CNOMHbIX BLICOKOMONEHYNAPHBIX OPraHHYeCKHX BEECTE — GENKOB, HYKNEH-
HOBGLIX HMCNOT, MHPOB, YINesodoe Ha Gonee NPOCTbie, HU3HOMONeHyaspHbie. MNpu 3T0M
BLIAGNRETCA IHEPIUA, SAHNKOYEHHESA B XUMHYECKHX COAIAX HPYMHLIX OPraHHMECKHX Mone-
Kyn. Oceo6OMAEeHHan 3Heprua 3anacaetcsa 8 gpopme GOrartoix aHeprued hocartHex cas-
3en ATdD.

Peaknyp OJIaCTHYECKOro B sHepreTEYecKoro obMenoB Baa-
HMOCBAGAHLI H B CBOEM ¢OHHCTEE COCTABAAIOT 0OMeH BEmIeCTRB
B OpeBpalieHHe SHEPrUH B KajXKA0H KJIIeTKEe H B OpraHu3Me B 1le-
AoM.

1.3.1. NAACTUMECKUUA OBMEH

CyTh RAGcmMuiecK020 0OMeHa IAKAKTASTCA B TOM, UTO H3
OPOCTHIX BEILECTB, HOCTYHAIINEX B kIETKY H3BHe, 00pa3yioTca
cobCcTBeRADbIE BEIMECTBA KIETKH.

PaccMOTpHM STOT Ipomecc HA IPHMepe O0OpDASOBAHHA Baxii-
HelMHX OPraHHYecKNX COeJHHEHAH KICTKH — GelKoB.

B 6uocunmeae beaxa — CIONKHOM, MHOTOCTYIEHIATOM
oponecce — yuacreyior [JHEK, mPHEK, TPHK, pnfocomrr, AT®
4 pasnoobpasnnie depmenTr. Hauansawit aTan 6eKOBOTO CHH-
Tesa — ofpasopasEie NOMHOENITHAHON ey B3 OTAeTbHLIX aMH-
HOKMCJIOT, PACHOJIO¥EHHRIX B CTPOre onpefelieHHol mociaeno-
BATENLHOCTH. IaBEAA PONb B OIpele/leHHH NOPAfKA PacIoo-
’KeHHA AMHHOKHCJIOT, T. e. IePBATHOH CTPYKTYPH Oeaka, OpH-
HaalexnT Molekyiaam JHEK.

NocneaoBaTenbHOCTE AMHHOKKCNOT B 6&NKax onpejeneHa nocneAosaTeNbHOCThIO HYRAeo-

m TMAoB B Monekyne JHK. Yyactok HK, nocnegoBatenbHOCTE HYKNEOTHAOB KOTOPOTO HO-
AupyeT onpefeneHHbii 6enoK, Ha3bIBaeTch reHom. Fed — 310 yyactok AHK, sensowni-
CA 3IeMEHTAPHON eHHUUEH reHeTHyeckon HHdopMaurK, Takum 06pa3oM, CHHTE3 Ka-
A0Tr0 crneuveHyecKoro Genxa onpeaenseTcs reHom.,

Kaxgoll aMHHOKHCIOTe B TOJHHOERTAAHOM OeNouYKe COOT-
BeTCTBYET KOMOHHAIHA H3 TpeX HYKJICOTHAOB — MPUniem,
unu xodon. UMeHHO TpH HYKJACOTHASA ONpefelAl0T OPHCOSTH-
HeHHe K IOJUNenTHAROH Neny oAHONH aMABOKHCAOTH, Hanpn-
mep, yuactox JHK ¢ tpunnerom AAIL cooTBETCTBYET AMHHO-
KHcHoTe neMnuAy, Tpunaet TTT — nnsnuy, TT'A — TpeoHNRY.
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CrHrez MPHK
(TPAHCKPHNLHRA).
B mecTe CHHTE3a
MPHK uenu AHK

PACXOARTCA
(pacnaeTaroTcs)

Puc. 1.18

CooTHOWEHHE
MOCAEAQBATEALHOCTH
TpHNAeTos AHK, PHK

H BMMHOKHCAOT
B GEAKOBOW MOAEKyAE

42

Pactymasn
nens MPHE

Taxasd KOPPeJAnHA MeXIY HYKJIEOTHIaMHE H AMHUHOKHCJI0TAMH
Ha3bIBAETCE zenemuieckum xodom. B cocras GenkoB BXOAHT
20 aMAHOKHCJIOT, NX KOZHPYIOT Beero 4 nykaeoTnga. Toabko
KOJ, COCTOAMMUI M3 TPeX NocIefOBATEIbHO PACHOJOKEeHHRX
OocHOBaHuit, Mor 6u ofecneunTs 3aeiicTBOBAHHEe BeeX 20 aMH-
HOKRCJOT B CTPYKTYpax GeJKOBRIX mMOJeKy. Bcero B remeTu-
q9ecKOM Koje 64 pasHbIX TDHILIETa, IPEACTABJAIOIIHX BO3MOK-
HEIE COYETAHHWA U3 YeThIPEX A30THCTHIX OCHOBAHHI 110 TPH, YTO
¢ M30RITKOM AOCTATOYHO AJA Koauposanusa 20 aMMHOKHCIIOT.
Kaxpreiii tpanaer mudpyeT 0JHY aMHHOKHCIOTY, HO GOJIBOIRH-
CTBO aMHHOKHCIOT KoagupyeTca OoJiee 94eM OLHHM KOLOHOM,
B nactoamniee spemsa xof JTHK pacmudporas noxroctsio. [na
KaXKA0H aMHHOKHCJIOTE TOUYNO YCTAHOBJEH COCTaAB KOJHPY-
WOIIHX ee TpuiieToR. HanpaMep, aMHHOKHUCIOTE AprHHEMH CO-
OTBETCTRYIOT caedyiomue Tpumnersl JHEK: TTIA, I'T, I'IT,
ron, TOT, TIC.

CuHaTres 6enra ocymecTBaaeTca Ha pubocoMax, a nHDOpDMa-
HHA O CTpYKType Benka samudporana B JTHK, pacmososxerHol
B agpe. Huas toro urofH mpoKU3oNIes] CHHTe3 Oenka, HmpopMma-
IINA O IOCAe0BATEJIBHOCTH AMWHOKHCIOT B €r0 Mep-
BUYHOH CTPYKTYDe J0JHA ORTH AOCTARIEHA K pubo-
coMam, 3TOT Npoliect BKAKQUAET [BA HTANA: TPDAHC-
KPMIIITHIO ¥ TPAHCIAAIHIO.

Tpancxpunyun (6yKBaNbHO — HepeIHCHIBA-
HHe) IIPOTeKaeT KaK PeaKIHMA MATPHUYHOIO CHHTE3a
(puc. 1.18). Ha nenu JHK, xax 5a MaTpHIle, O IPHH-
OUNY KOMIJeMeHTAPHOCTH CHHTE3HPYEeTCd Iellkb
MPHK, rotropad 0o cBOSH HYKJEOTHAZHOH Ioc/eloBa-
TeJILHOCTH TOUHO KOTIMDYeT (KOMINeMeHTapHa) TIocIe-
JOBATEJIBHOCTE HYKJIGOTHAOB MATPHIIEL — MOJIMHYKJIE0-
mugHo# nenu JIHK, npuuem rumuny B JIHK cooTBeTCcTRYET Ypa-
mun 8 PHE (puc. 1.19). Hagopmanunoanaa PHK — aro konna
He Bceil Monekynaul JJHE, a ToaBKO UACTH ee — ORHOTO I'éHA,
HeCylnero WHGQOPMANHIO O CTPYKTYpe Gesika, cOOpPKY KOTOpOTO
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Tabnuua 1.1. leneTHyeckui Kog (tpunnet u PHK) TGS cihe
" i
Tuap
Tup e I(T)
— — A(T)
— Tpu I(1)
1) Jleit Ilpo T'uc Apr V(A)
Jleit IIpo T'uc Apr 1y
Jleit IIpo I'na Apr A(T)
Jleit IIpo Tan Apr T(I1)
A(T) Wne Tpe AcH Cep V(A) Crpoetue TPHK:
Hine Tpe Acn Cep I(T) A—T — yuacTeu
Hne Tpe JIus Apr A(T) KOMIAEMEHTAPHOTO
Mer Tpe Jiua Apr (1) COBAMHEHUA BHYTPH
OAHOM Lenoukn PHK;
'(11) Ban Ana Acn I'mn Y(A) A — YUBCTOK (BKTHBHBIA
Ban Ana Acn Tau II(I‘) LEHTP) COBAMHEHWA
Ban Ana Tny I'nn A(T) € @MWHOKHUCACTON;
Baxn Ana Tny Tan T(II) E — yuacTok
KOMMNAEMEHTAPHOT
IIpumeuanne. B ckobkax — koMnuemenTapubie ocHopanns JTHK. W;; PHK
Tpunaersl YAA, VAT, VT'A He KOAHDPYIOT AMHHOKHCJIOTHI, & ABIAKTCA £ MONCHINCE W
CTOI-CHTHAJIAMM MPH CYATHLIBAHNM.
Heob6xoxuMo npoussecTH. CyIIecTBYIOT cenuaib- ; E

HEIe MEXaHN3Mbl «y3HABAHHA» HAYANBHOH TOYKH
cuHTe3a, Beibopa nenu [JTHK, ¢ xoTopoit cunTeiBa-
eTcA HHGOPMAIMA, & TAKIKE MEeXaHU3MBI 3aBepiie-
HHA Ipolecca, B KOTOPLIX YYaCTBYIOT CHelHabHbIe
KojoHBI (Tabua. 1.1). Tax ofpasyercs MaTpudHaA
PHK. Monexyna MPHE, mecymasa Ty e uHpOp-
MAaI#Io, YTO ¥ FeHbI, BHIXOAUT B ATOIIasMy. Ile-
pememesune PHK uepes szepayo 060/1049Ky B U~
TONIA3MY NPOMCXOANT Oiarozaps crenHanbHBIM
fenkam, KoTophie 06pa3yioT KOMILIEKC ¢ MOJIEKY-
noit PHK. B uyuronnasMe Ha OAUH M3 KOHIOB MO-
nexynst MPHK manmnassiBaercsa pubocoma; aMHHO-
KHCJOTHl B IATOIIA3ME AKTHBH3UPYIOTCH € ITOMO-
b0 GepMEeHTOB U NPHCOEAWHHAIOTCH ONATH e
¢ TIOMOIIBI0 crienuanbHbIX (pepmentoB K TPHEK (k cnenuansaoMy
VY9ACTKY CBA3BIBAHUA C 9TOH aMUHOKMCI0TOM). [lnsa kaxmoit amu-
HOKHCJOTH! cymecTsyer ceosi TPHK, ouH B3 yyacTKOB KOTOPO#
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CunTes beaxa

Ha pubGocome
(TpaHcAsUMA):

1 — pubocoma; 2 —
MPHK; 3 — TPHK

C aMHHOKMCAOTOMH;

4 — cuHTe3Mpyemasn
NOAMNENTHAHAA LeNb;
5 — rotoBan GeakoBan
MOAEKYAS

(aHTHKONOH) npejcTaBafeT coboi TPHILIET HYKJIEOTHAOB, COOT-
BETCTBYIOIIHH ONpefeNleHHOH AMHHOKHCIOTEe U KOMILIEMEHTap-
HBIIT cTporo onpeaenesHomy Tpumiery MPHE (puc. 1.20).
Haumnnaercs cienyromuii aTan 6HOCHHTE38 — MPAHCAAYUR:
cbopka momunenTHAHLIX neneit Ha matpune MPHE (pmc. 1.21).
ITo mepe c6opku GenkoBOi MoeKyJibl pubocoMa epeMeniaeTcs
no mosexkyne MmPHK, npuuem nepememniaercsa He ILUIABHO, & IIpe-
PHIBHCTO, TPHILIET 3a TpaiuieToM. ITo Mepe nepememnienus pubo-
comsl o moJyiexkyiae MPHK croza ke ¢ momompio TPHK pocras-
JAKTCA aMHHOKHMCJIOTH, COOTBeTCTBYIOmMHAe Tpumaeram MPHE.
K kakpomy TpuIuleTy, Ha KOTOPOM OCTAHABJHBAETCH B CBOEM
nepeaBHIKEeHHH M0 HATeBHAHOH Mosexkyne MPHK pubocoma,
CTpOoro KoMiuieMeHTapHo npucoeaunaserca TPHEK. Ilpu atom amu-
HOKHCIO0Ta, cBasanHada ¢ TPHEK, okassiBaeTcs y aKTUBHOIO IeH-
Tpa pubocoMbl. 3ech cleHaJbHEIe (hpepMeHTEl PHOOCOMBI OT-
memisiT aMmuaokucaory or TPHEK u npucoeguHAI0OT K npesbi-
aymeit amuaoKuciaore. Ilocne aroro pubocoma mepeaBHraeTcs




=Ha oguH TpumeT, a TPHE, ocTaBHBE aMUHOKHCIIOTY, METDHPYET
B IUTOIIAZMY 34 clefyouiei amuaokucnoroi. C noMomsio ra-
KOTO MeXaHHW3Ma IIar 3a IIATOM HapanjuBaeTcs OeIKoBas Ielb.
AMMHOKHCJIOTH COeAHHSIOTCA B Heil B CTPOTOM COOTBETCTBHHA
€ pPacuoJIoeHHeM KOAMPYIOIMUX TPHUILIETOB B IENH MOJEKYJIb
uPHE. Yem pansme npopeuayiack pubocoma nmo MPHE, Tem
SonbIIHi OTPe30K GeIKoBO MoNeKyJIsl «cobpas». Korga pubo-
coma gocTuraeT cron-kogoHa (VAA, VAT wm YI'A) va nmporu-
somosioskHoM KoHie MPHE, cunTes okonuen. HureBuaHas Mo-
Jerysa 6enka orgensierca or pubocomsl. Momekyna MmPHE mo-
JXeT MCIOJIb30BaThCA A CHHTEe3a MOJIMIENTHI0B MHOTOKPATHO,
xak u pubocoma. Ha oguoit mosnexysre MPHE moxxer pasmemars-
¢ HECKOJIBKO pubocoM (rmonupubocoma). Mx uneio onpepenaer-
ca pauaoi MPHEK.

YHEHME O HNETKE

BUOCHHTE3 6ENKOB — CNOMHbBIA MHOMOCTYNEHYaThid NPOLIECC, KaMA0e 3BEHO KOTOpPOro
KaTanuaupyetcs onpeaeneHHbIMW hepMeHTaMu U cHaGKaeTca IHepruen 3a cyeT mone-
Kyn AT®.

1.3.2. 3HEPTETUMECKUA OBEMEH

IIponece, TPOTHBOMOIOKHBIN CUHTEY, — OUCCUMUILAYUL —
COBOKYIHOCTE PeakIuii pacuiensieHus. B peayasrare JHCCHMH-
NANUA 0cBODOKAAETCHA SHEPrud, 3aKJII0YeHHAS B XUMHYECKHX
CBASAX MMHIIEBHIX BeIecTB. JTa dHEPrus HMCIOJb3yeTcs KJeT-
KOH /I/IA OCYIIECTBIEHUS Pa3audHOM paboTkl, B TOM YHCJIe U ac-
cuvmunanuu. IIpy pacujensesuy MUIMEBBEIX BEIIECTB HEPTruA
BRIJ[eJIAETCA MOSTAIIHO IPH yYacTHH paAaa depmenTtoB. B anep-
reTudecKoM obMeHe 0OBIYHO BBIJIENASIOT TPH dTana.

Ilepssiit aTan — nmoarorosuTensHsiii. Ha aTom sramne ciiox-
HBIE BEICOKOMOJIEKYIAPHEIE OpraHudecKne coelHHeHHA paciie-
niagwoTea (hepMeHTaTHBHO, IyTeM zudpoauaa, 1o boxee mpo-
CTHIX COEJHMHEHHH — MOHOMEDOB, M3 KOTODBIX OHH COCTOAT:
feJKuM — A0 AMHHOKHCJIOT, YIJIEBOAEI — J0 MOHOCAXapHIOB
(r1I0KO0361), HYKJIEHHOBBIE KHCJIOTHI — A0 HYKJIEOTH/AOB U T. A.
Ha pansOM aTane BEIfeseTcs HeBGOMBIIOE KOJHIECTBO HEPIHH,
KOTOpAas PacceMBaeTcs B BUJE TEILJIOTHL.

Bropoit aTan — GeckmcaopoxHslil, Win anasapobusni. On
HABHIBAETCHA TaAKKe AHA3POOHBIM ALIXaHUEM (MIMKOIU30M), HIN
bpoxkenveM. I'MuKOIU3 XapaAKTEePH3YETCH CTYIEHYATOCTHIO,
vuactueMm 6Goyee necATKa pasiaMdYHBEIX (epMeHTOB M ofpa3oBa-




YYEHME O HNETKE

HHEeM GOJBLIIOro YMcejia NPOMEeKYTOYHBIX NpoaykTos. Hanpu-
Mep, B MBIIIIAX YeJOBeKa B Pe3yAbTaTe aHA3POOHOI0 ALIXAHUA
IMIeCTUYIIepoaHas MOJEKyJa IJIIOK03kl pacnagaerTcsa Ha 2 MO-
JIeKyJIbl mupoBuHOrpagnoi kucaorsl (C3H,03), koTopsie 3aTeM
BOCCTAHABJIMBAKTCA B MosouHyIo Kuciaory (Cz3HgO3). B atom
mpolecce NpHHUMAIOT y4actue dochopHaa kucaora u AJD.
CymMapHOe BeIpa)keHue Ipolecca cleayiolee:

Cal'Iles b 2H3P04 + 2An@ oy 2C3H603 + 2ATD® + 2H£|

B xoze pacmeniernsa Beigenaserca okono 200 kI sHeprun.
Yacts aroit aHeprun (oxoso 80 k]lxk) pacxomyeTcAa Ha CHHTE3
aByx monexyn AT®, Gaarogapsa yemy 40 % sHeprum coxpaHd-
eTcHA B BHJle XuMH4eckoii ceasn B Mosekyste AT®. Ocrapmuecs
120 x][I:x sneprun (6onee 60 % ) paccemBaroTca B BHIAE TeIIO-
Tel. IIponecc aror ManoadhdeKTHBHEINA.

IIpu cnuproBoM OpOKEHMH M3 OAHON MOJEKYJbl IIOKO3bI
B pesyJjbTaTe MHOTOCTYIIEHUATOrO IIpornecca B KOHEYHOM cueTe
obpasyioTca [Be MOJIEKYJIBI STHJIOBOTO CIIUPTA, JIBE MOJIEKYJIbI
COg!

Csngoa + 2H3P04 + 2A,II¢ = 2CzH50H + 2002 +
+ 2AT® + 2H,0

B arom nponecce Beixoj aHeprum (ATEP) rakoi xe, Kak
¥ npu ramkosause. [Ipomece 6pokeHNs — MCTOYHUK SHEPTHH
AJIsT aHA9POOHEIX OPraHU3MOB.

Tperuit 3Tan — KHCIOPOAHBINH, UIH apolHoe nbIXaHMe,
HJIF KHCJopoaHoe pacmerienne. Ha oToii cragum saHepreTnye-
cKoro obMeHa NPOMCXOAUT IOCJEAYIONIee paciienyieHne obpa-
30BaBMIMXCH HA NPEJBIAVIIEM 3Tale OPraHWYeCcKHX BeIecTB
OyTeM OKHCJIEeHHWS WX KHCJIOPOAOM BO3ZyXa /A0 IMPOCTHIX HEOp-
raHu4YecKmux, KoHeuHsIX npoayktoB — CO, u H,0. Kuciopos-
HOe JABIXaHWe CONPOBOMKAAETCH BhIJIEIeHHEM GOJIBIIOro KoJIude-
crBa sHepruu (oxono 2600 xI[»x) U aKKyMyJIAnueil ee B MoJie-
Kynax AT,

B cymmapHOM BHE YPaBHEHME a3pO0HOIO JBIXaHUA BBITJIA-
JUT TaK:

2C;H,0, + 60, + 36AJI® — 6CO, + 6H,0 + 36AT®D + 36H,0

Takum 06pazoM, IPH OKUCIEHHH ABYX MOJIEKYJ MOJOYHOMH
KHCJIOTHI 3a CUET BhIJAeJIHBIIeiics aneprun obpasyercsa 36 anep-
roemknx monexya AT®. CrenoBaTessbHO, OCHOBHYIO POJIb B 00e-
clleYeHHMH KJETKH dHeprueil urpaer aapobroe dvixanue.
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1.3.3. ABTOTPO®HbIE U FTETEPOTPO®HbIE
OPTAHU3MbI

ITo cnocoby monydyeHUs: 9HEPruM BCe OPraHU3MBI HeNATCH
Ea JiBe IPyNNbI: aBTOTPO(HBIE H reTepoTPodHLIE.

AgToTpodHBIE OPraEu3Msbl. AE6Mompo@Hble OPZAHUIMBL
lasmompogsl) — 3T0 OPraHNEMEl, CHHTE3UDYIOIINe U3 Heop-
TAaHWYEeCKHX COeJMHEHHH OpraHHYecKHe BeIecTBa ¢ UCIO0JIb30-
BaHWeM DHepruu cosHna (dororpodsl) HIN SHEPIrHHA, 0CBOOOMK-
Zameics NPHU XUMHUYECKHX peaknuax (xemorpodsr). K aBro-
TpohaM OTHOCATCSH HA3E€MHLIe 3eJIeHbIe DACTEHHWA, BOJOPOCIH,
SororpodHbIe HaKTEepHN, HICTOYHUKOM JHEPIrUuH AJd KOTODLIX
SBIAETCH CBeT, & TAK)Ke HeKOTophIe 0aKTepHuH, UCIOJb3YIoIIne
OEHCJIeHHe HeOPraHWYeCKHX BeIecTB.

ABTOTPOGbL — €AUHCTBEHHbIE CO3WAATENH OpPraHMYecKux BelwecTs B 6uochepe W rnas-

m Hble HaKonuTenu aHeprun. CozgaHHbIe UMK BELecTBa — OCHOBa ANsi GONbIIMHCTBA XHU-
MHYECKWUX NPEeBpalleHUid, UCTOHMHMK BCEH MMU3HKM Ha 3emne, 4YTo onpejenseT CywecTBo-
BaHWe BCex ApPyrux OpraHu3mMoB.

I'ereporpodasie opraauamsl. I'emepompogrsbie opzanus-
Mol (zemepompogsl) He c1ocOOHEI CHHTE3HPOBATE OPraHUYe-
CKHe COeJMHEHHMS M3 HEeOPraHM4YeCcKHUX, 4 MOTOMY HCIOJbL3Y-
oIHe B BUJe MHUIIH YXKe roTOBhIe OpraHWYecKHe BemlecTBa,
cosnasHble aBTOTpodamu. K rereporpodam oTHOCATCH BCe MU~
BOTHEIE, rpubsl, GonsmuHCTBO GaKTepuil, aTakke Gecxyopo-
DHINTbHEIE HA3eMHBIE DACTEHUS W BOLOPOCIIH.

TereporpodHEIe OPpraHU3MEl BMECTe ¢ aBTOTpohaMu coCTaB-
AAIT eJMHYI0 OMOJOrHYecKy0 CHCTEMY, CBABAHHYIO IHIIEBhI-
MH OTHOIIEHHAMH.

1.3.4. POTOCUHTE3. XEMOCUHTES3

dorocunTes. CioBo «porocuuTes» GYKBATLHO 03HAYALT CO-
eaMHeHue, CO3/laHue MoJ AeicTBHeM CBeTAa.

DoToCHHTEZ — 370 06pa30BaHUe KNETKAMM BbICWMX PACTEHUH, BOAOPOCNEA U HEKOTO-
Q\ pbiMK GaKTepUAMW OpraHWYecHUX BELEecCTB M3 BOAbl U YINEKUC/NOro rasa npu y4acTuu
3HEepruM ceeTa.
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Crpoenue TPHK
doTocuHTes

Puc. 1.22

Monucaxapuas: (kpaxmain)
m CseroBas (asza f/
Iucaxapusl

Cser

C nomomsio xaopoduiia (MK APYTUX NUTMEHTORB), cojep-
JKaImerocd B XJOPOIJIACTAX H XpoMmaTodopax, oHH npeobpasy-
0T CBETOBYIO 9HEPIHI0 B 9HEPIHMI0 XMMHYECKHX CBA3eH. JT0
CJIO¥KHBIN, MHOIOCTYIIEHYATHIN Iporece, MPOTEeKAInuil ¢ yda-
CTHEM MHOTHX (hepMEeHTOB.

PasinuaoT CBETOBYIO M TEMHOBYIO (asn (oTocuHTE3a
(puc. 1.22). B caemosyw a3y peaknuu Npoucxoaat B membpa-
HaX XJIOPOILTACTOB Ha cBeTy. KBaHTHI cBeTa — (hOTOHBI — B3a-
MMOAEHCTBYIOT C MOJIEKYJIAMH XJ0POMUILIA, TePEeBOAA HEKOTO-
phie ero 3JIeKTPOHBI CO CTAGHIBHOIO HEPreTHYECKOro YPOBHA
Ha Oosee BeicOKHii. Tax BOZHHKAIOT BO30yKJIeHHBIE CBETOM
3JIEKTPOHEI (€ ), a caMH MOJIEKYJIBI HA 09YeHb KOPOTKOe BpeMsd
nepexoasaT B fosee BoraToe sHepruei Bo30yKAeHHOE COCTOAHME.

Boaby:xneHHBIE CBETOM 3JIEKTPOHBI CHOCOOHEI OTPHIBATHCH
OT MOJIEKYJI XJIOpO(hHJIjia ¥ MONajaTh HA MOJEKYJIbl BEI[eCTB —
[IePeHOCYHKOB 3J1eKTPoHOB. [lepeMerasch Mo 3aMKHYTOH HEenH
CJIOKHBIX OPraHMYeCKHX COeJMHEHHH, 3JIeKTPOHBLI BO3BpAllla-
IOTCA Ha CBOIl OCHOBHOM yPOBEHBb, HO OTJAB 9HEPrui0, PACXOLY-
omyoca Ha cuaTed AT® 1 MHBIX MOJIEKYJI — HOCUTEJIeH aHep-
rau. AT® cuHTEe3HpyeTCA C MCNOJB30BAHUEM HHEDPrUM CBETa
u3 AJII® u docdara Ge3 yuactusa Kuciaopoga (porocuHTETHIE-
ckoe dochopunuposaane). ITo o4eHb ahHEKTUBHBINA MPOIIECce:
B XJoponiacrax obpaayerca B 30 pas Gonbme ATD, yem B Mu-
TOXOHJPHAX TeX JKe PACTeHHH ¢ y4acTHeM KHCJIOPoja.

OpHOBpEeMeHHO IPOMCXOAHUT OMoaus 600b. — TPOLIECC pas-
JIOKEeHHA BOALI IOJ BAUMAHHEM CcBeTa. B KIeTKax JucTa H Mex-
KJIETHHKAX BCEr/|a eCTh HEeKOTopoe KoauvyecTso noros H' u OH-,
obpasyonuxcsa B pe3yJibTaTe JHCCOMUAAIIAYN BOAKI 110 BIUAHUEM
cBeTa.

HexoTopsie Bo3Bpalaouecs HA CBOM cTabUIbHEIT YPOBEHD
3JIEKTPOHBI 3aXBaTHIBAIOTCA HOHAMHY BOAOPOAA ¥ IIPEBPaIlaTCHd



B aromel: H* + ¢” = H. AToMEI BOAOpPO/Ia IPUCOSAUMHAIOTCH K HA-
XoAfAIeMyca B KJleTke opraaudyeckomy Bemectsy HAIID (au-
KOTHHAMHJAJeHNHANHYKJIeoTHADochaT), mepeBoAsa ero B Boc-
craHoBJieHHOe cocTofgHue — HAJII®D -H,. Wonr rugpoxcuia
(OH"), norepsaB CBOii NPOTHBOMOH, OTAAIOT JIEKTPOHBI MOJEKY-
JlaM IpYT'HX BellecTB M IpeBpamaloTca B CBOGOAHEIE PaJUKATIEI
OH- (OH™ - ¢ = OH'). Pagurans: OH: aKkTHBEBI H B3aumMoOJeii-
CTBYIOT APYT C APYTOM, B pe3yJjbTaTe 4ero obpasyercs nepekuch
sBozopona (H,0,) — HecTolikoe coefuHeHHe, HA CBETY paaJjiara-
joleecA Ha BOAY M aTOMAaPHLIA KHCIOPOA. ATOMBI KHCJIODPOAA
COeHHANITCA B MOJeKYJsl kucaopoga. CrobogHblil Kucaopos
YACTHYHO MCHNOJb3YeTCA IS BHYTPHKJIETOYHOTO ABIXaHUA, HO
3HAYHTENLHO GOIBINASA ero YaCTh BRIAELNAETCH BO BHEIITHIOW cpe-
Iy 4epes ycThuna Jucta. CiefoBaTesibHO, HCTOYHUKOM MOJEKY-
JIAPHOTO KHCJA0poaa, obpasyomerocsa B nponecce (GoTocHHTE3a
M BBIJIEJIAIOIIErocs B arMochepy, ABnfaeTca GOTONMHUS BOII.

Taxum ob6pasom, cuaTes ATD, GhoToIM3 BOABI B BOCCTAHOB-
neane HAII® no HAII®-H, cocraBasioT cBeTOBYIO (hasy npo-
necca doTocHHTE34a.

OJHeprusa KBaHTOB CBETA NPEBPAIaeTCs B XUMHYECKVIO
9HepPruio makposprudeckux ceaseit AT® u HAID-H,. Takum
IyTeM HaKalJuBaeTCcH dHeprud, HeobxoauMasa JJis IPoOIEeccos,
NPOMCXOAAINNX B TeMHOBOH (hase choTocuHTeza. B KoMmIekce
XMMHYECKUX peaknuil memHosoil ¢paswbl, Ana Te-
4YeHHs KOTOPOii CBeT He HYKEeH, KJIIUeBoe MecTo
3aHMMaeT npouecc KapOOKCHIAMPOBAHMSA NATH-
yIJepogHOro coefuHeHns pubynoszo-1,5-6uchoc-
tara (T.e. npucoegunenua Kk Hemy CO, B Buje
kapboxcunsHO#M rpynnsl COOY) ¢ pasnieniesuem
MOJYYHBIIErocH IIEeCTHYTJIEPOJHOI0 COeiHHeHNA
Ha JiBe TpexXyrJjepoAHble MOJIeKYJbl 3-thocdo-
raunepuHOBO# KucaoTel (PI'K) m o6pasosaruem
U3 HUX JAPYTUX OPraHAYECKHX BeIlecTB. JTOT
nponece IpoTeKaeT 3a CYeT SHEPIUH, HAKOILJIeH-
HOH B XMMHUecKHUX cBaA3Ax AT® m HAI®-H,
B cBeToBOH (paze. @I'K BoccranaBiuBaeTcs, Npu-
COeIMHAA ATOMEI BoZlopoza, B hochoraunepuno-
BeI# anpaerns (PI'A). IIpn yuacTum hpepMeHTOB
DTI'A obpasyer riaokosy, NpeBpamamilyocs
B NMepBHYHBIA Kpaxmas. [lHemM Kpaxmasa Haxa-
IJINBAETCHA B XJOPOMHUIIOBBIX 3€ePHAX, & HOUBIO
npH AeiicTBAM epMeHTA AHACTASEI IEPBHYHBINA KPAXMAJ nepe-
XOJHUT B caxap, KOTOPHII OTTEKAeT 0 NPOBOAALIIHAM IyTAM M3
JIACTHEB B KOPeHb, cTebeib, NJI0ALI, CEMEeHA U 3/IeCh OTKJIAJI-

YYEHUE O KNIETKE

KAMMEHT ApKkaabeBuy
Tumuprszes
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BAETCA B BHJe 3AITACHOTO DHTATEABLHOTO BellleCTBA — BTOPHY-
HOTQ KpPaxXMaJa.

B upouecece poTocuHTe3a KPOME YIVIEBOAOB OOPA3YIOTCH TAK-
e ¥ JpyTrue opraHuTecKHe BelllecTBA.

@

bnarogapn ¢OTOCKMHTE3Y 3HEPIHA CONHEYHOrO CBETa Npeobpal3yeTcH B SHEPTHIO XMMHUe-
CHUX CBA3EH CMOMHBIX OPraHUYECHHX COEJMHEHMIA; OH CRYHMT WCTOMHMHOM HWMCNOpoAa
armocdepbl, nostomy K. A.THMupA3eB cuHTan GOTOCUHTES KOCMHYECHUM ABNEHHEM.

Xemocunaresd. HexoToprie bakTepHH, THHIEHHBIE XJA0PODHII-
Ja, TOMe CHOCOOHBI K CHHTE3Y OPTAHWYEeCKHX COeAUHEHHH, IIDH
3TOM OHHM HCHOJL3YIOT SHEPTHIO, H3BJIEYEHEYIO B X07e¢ XHMHUUe-
CKMX peaKIIUuil OKHCJEHHA HEeOPraHHYECKHX COeJHHEHH# (aM-
MuaKa, cepoBogopoaa). IIpeofpajoBaEve 3HEPIrIH XUMYIECKUX
PEaKIIHI B XMMWUYECKYI0 3HEDPTHIO CHHTeIHPYeMEIX OpraHnve-
CKHX COSIHHEHUH HA3LIBAETCH XEMOCUNRIMEIONM.

K rpymHe aBTOTDOOB-XEMOCHHTETHKOB (xemoTpothoB) oT-
HOCATCHA HUTPHPUOAPYIOIIHe 6AKTEDPUH, AMMOEHGHITUDYIOIUe
faxrepuun, cepofarTepun. PUKCHpYA aTMochePHHE KACIOPOT,
epeBoJA HEPACTBOPDHNMEIE MAHEDAJEI B (POPMY, OIPHTOABYIO LA
YCBOEHHA PACTEHHAMH, XeMOCHHTE3HDYIOmME HAKTEPHH Hrpa-
IOT BAXKEYIO POJE B KPYTOBOPOTE BeIIECTB B IIPHDOJE.

KnioyeBbie cnoBa: acCHMUIALMKA, JHCCUMUWAALKA, BHOCHHTES Gen-
Ha, reH, reHeTMUECKUHA KoM, TPAHCKPHMLUMA, TPAHCAALIMA, THOPOJTHS,
rUKOMHA, a3pobHoE AblxaHne, POTOCHHTES, XEMOCHHTES,

TEML! PEQEPATOR

1. flokaaaTenocTBa O6Pas30BaHHA OpraHW4EeCcHHX BellecTB B pacTeHWH
nyTem $hoToCHHTE3a. [10BbILIEHHE NPOAYKTHBHOCTH HOTOCHHTE3A KyNb-
TYPHBIX pacTeHWiH.

2. MNepeaBuMeHHe W 3anacaHWe OpraHHYecKWX BelLeCTB B pacTeHHAX.
MpaKTHYeCKOoe 3Ha4EHHEe 3anacoB OPraHM4EecKUX BELLECTB B pacre-
HHAX,

3. JoxaszaTenwcTea Pa3HOW MHTEHCHBHOCTH METabonu3Ma B pa3HbiX
YCNOBHAX ¥ MHBOTHLIX M PacTeHHH.

4, BUTaMWHbl, $ePMEHTLI U TOPMOHEI K UX Poib B opraHu3me. Hapywe-
HHMA B OpraHHaMe NpH UX W3OLITKE W HedoCTaTHe.

5. MNpoKapHoTHYeCckHe OpraHMaMbl U MX ponb B GMoLeHo3ax.

. MpakTHYecKoe 3Ha4YeHWe NMPOKaPHOTHHECKHX OPraHH3MOB,

. OcofieHHOCTH opraHu3aumnK ¥ GYHKUHOHWPOBaHWA SYKapUOTHHECKHX

OpraHH3moB.
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arYey

8. CTpyKTypHbIE W GYHHKLUMOHaNbHLIE PasfiMyHA PACTUTENbHBIX U WHBOT-
HbIX KNETOH.

9. MHMTOXOHAPWM KaK 3HepreTMHecKue CTaHUMKM KNeToK. CTajuu aHep-
reTMHecKoro o6mMeHa B pasHBIX HACTAX MUTOXOHAPDHHA.

10. CrpoeHune 1 yHHUMH PHEOCOM H MX ponb B BUOCHHTE3e GenKa.

11. AApo KaK UEeHTp YNpaBieHKa HUaHeJeATeNbHOCTLIO HINETHH; Coxpa-
HeHWe W Nepejada HacneACTBEHHbIX IPHAHBKOB B NOKONEHHRX,

12. HneTovyHar TEOPHA CTROEHHA OPraHW3MOB; HCTOPUA U COBPEMEHHDE
COCTORHME,

1. YTo HaawIBAIOT NNacTMYecKUM ofMeHOM B HNeTke? [JaiTe onpege-
NeHWe acCUMMMNALKMK. MNpuBeguTe NpUMepbl.

2. [ie NpoucX0auT cHHTE3 Senka? PaccKamKnTe, HaK ocyllecTanAeTcH
6vocHHTes 6enKa.

3. Yro Taxkoe gauccumunauna? OxapaKTepuayiaTe Tanbl AUCCHMHRLIKK
Ha NpUMepe pPacllenneHmna MIKO3bl.

4. MpuBeanTe NpUMepbl aBTOTPOGHLIX U reTepoTPOMHLIX OpraHH3MOB.

5. OxapaKTepuayiTe CBETOBYIO W TEMHOBYIO $a3bl GOTOCHHTE3A.

6. Y70 TaKoe xemocuuTes? MpUBegMTe NpUMepbl OPraHM3MoB, OTHOCH-
WMXCA K rpynne aBToTpOhOB-XeMOCUHTETHHOB.

1.4. [lenedne KNeTKH

Henenue KIeTKH — OCHOEA DASMHOMKEHHA H HHIWBH]IYalh-
HOro Pa3BATHA OPraHH3MOR., YBeJHYeHHe YHC/A KJIETOK IIpo-
HCXOAHT B PE3YILTATE UX fesneHHUA, /leneHHe KIeTOK JIEMHKHT
B OCHOBE PAZBHTHA H POCTA OPTAHH3MOE, MX DASMHOMKEHMA, OHO
obeciteyHBaeT CAMOOOHOBICHAS THAHEH HA IPOTHXKEHHN KHUIHE
MHQOTOKJIETOYHOr0 OPraHM3Ma ¥ BOCCTAHOBJIEHHE MX IEJOCTHO-
CTH IOCJe TOBpeXIeHnA.

Y OAHOKJIETOYHEIX OPTAHM3MOB H COMATHUYECKHMX KJIEeTOK
MHOrQKJIETOYHEIX OPTAREK3MOB BOCTIDOM3BEACHHE KIETOK IIpe/-
CTARJIEHO TAKMMH (OPDMAMM, KAK NMPOCTOE U MHUTOTHHECKOE,
A TAK’Ke MHOXECTBeHHOe AeJeHue,

ITpocroe penerne (myreM 00pa30BAHHA NMEPETARKH)} KIETKH
¢ GOPMHPORAHHEM IIPH 3TOM H3 OJHOr0 POAHUTEALCKOro Opra-
HHA3MA ABYX JOUYEPHHX XADAKTEDHO JJd GaKTePHl B cuHesele-
HEIX BogopocneH, Bocoponsseaene KiIeTOK 6YDHIX H 3eJeHRIX
BoJopocaeif, ONHOKJIETOYHEIX OPraHA3MOB (CADKOAOBRIE, KIY-
THKOBLIE, MEDYIOPHH), a4 TAKIKE COMATHIECKHUX KJIETOK MHOro-

YHEHME O KNETHE
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KJIEeTOYHLIX OPragH3MOB IPONCXOANT MYTEM CI0XKHOTO ASJIeHU,
TMPEACTABJEHHOTO B 3aBHCMMOCTH OT I'DYIII OPTAHH3MOB TpeMA
crrocobaMu: AMHTO3 (HPAMOe Aesenne), METO3 (HeopsaMoe gene-
HHE) H MeHOo3.

Mumoa — manfoaee IIHPOKO pacupocTpaHeHHas dopMa
BOCTIDOM3EENEHHA KAeTOK. BOSHHKMME B pe3yNbTATE MHTO3A
AOUEepHHE KJISTKY DOA00HEI HCXOAHBIM, OTIHYAACH OT HHX JIMIITh
MeHBIIIHMH pasMepaMH. Beckope Beies 3a JeleHHeM A0YepHHE
KJIETKH pAcCTyT, ORICTDO J0CTHras pa3mMepOB MATEPHHCKON KJIeT-
k. ITocpeAcTROM Taxkoro fleiIeHHA OfHHOUHEIE KJETKH Penpo-
OVOADYIOT cebd, A MEHOTOKJIeTOYHBIe OPTaHH3MH PACTYT, OGHOB-
JAKTCA HX TKaHH,

1.4.1. XM3HEHHbIH UUKN KNETKM.
MUTOTUMECKHU LIUKN

KaeTku MHOroOKJeTOYHOTO ODPraHH3IMAa pasHOOODPA3HEI [O
t¢opmMe H BEinoNHAeMEIM PYHKIHAM. B COOTBEeTCTBHY CO cueln-
ATH3ATHEH KJISTKH HMET HEOTHHAKOBYIO NPOA0IKHTEILHOCTD
Ku3HN. Hanprmep, HepBHEIE H MEINEYHEE KASTKH HOCJIE 3a-
BepImeHudA 3aMOPHOHAJBHOTO MEPHOAA PA3BHTHS EPECTAIOT Je-
JHTBCA H QYHKOHOHNDYIOT HA NPOTAKEHHH BCel JXA3HH opra-
au3Ma. Knerkn apyrux Tkared (KOCTHOIO MO3ra, sIHAEpMHECA,
SMUTEMAA TOHKOTO KHIIEYHHKA) B IPOLUECCe BRIMTOJHEHHA CBOSH
dyHRuun 66lcTpo morubalT B DosTOMY OLICTPO PASMHOMKAIOT-
cd, YT00bl BOCIOMHHTE yTPAYCHHEIE,

HHU3HEHHDIH UHMKN KIETKM — 3T0 €€ PagBHWTHE OT MOMEHT3 BOIHHKHOBEHHA B peaynb-
TaTe NpeglWecTByOWErc AeneHua A0 ee TMGENy KNW A0 chegylolwero aeneHus (puc. 1.23).

Y HeOpepHBHO AelAINXcAd KJIeTOK (KJIeTKH KOCTHOI'0 MO3-
Ta, SMHTETHS KHITKHA H JD.) "KHIHSeHHALIHA (HKJ COBITAAET ¢ MH-
TOTHYECKHM IMHKJIOM.

MumomuiecKum YuKA0M HAIBIBAKT COBOKYIHOCTE IPOLEC-
COB, TPOKCXOAAINNY B KJeTKE OT OZHOrO JeJeHHd A0 ADYTOro,
ITOT IHKJA COCTONT U3 ABYX CTAAHH — cmaduu noxKos, Hian un-
mepdaant, n cmaduu derenun, AIH MUMO3aA,

B muTepdasze ocymecTBAsgeTCA MOArOTOBKA K MHUTO3Y, 3a-
KIWYAIGIIAACA MIABHKM 00pasoM B yABOCHHH (PeAVIIHKAIINH)
JHEK. PagautuaT TpPH neproga nHTEpthA3LI — IPeCHHTETHYIE-
CKMH, CHHTETHYIEeCKHH H INOCTCHHTETHYECK Wil,
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IIpecunTeTnuecknii nepuoy (G,), KOTOPHIH emje HA3BIBAIOT
IepBbIM MHTEPBAJIOM (OT aHIJI. £ap — HWHTEPBAaJ), ABJIAETCA Ha-
YaJabHBIM NepHogoM mHTepdassi. B ator nepuon JJHK eme ne
CHHTe3HpyeTcd, OAHAKO B KJETKe yCHJIEHHO CHHTEe3HPYIOTCH
PHK u Gesku, NOBBIIIAETCHA AKTHBHOCTE (DEPMEHTOB, Y4aCTBY-
omux B cuHTese [JTHK. B xsoponiactax ¥ METOXOHADHUAX HAET
cuaTed AT®, makannusaerca sgeprus. OO0bIYHO 3TOT NEpHOA
anaresa 12— 24 g,

Cunrernueckuit nepuopn (S) cnepyer sa nepuogom (G,) u xa-
pPaKTepH3yeTcs TeM, UTO B AJpe KJIeTKH IPOMCXOAHT CHHTE3
OJHEK. [Ise coupanu crapoit monekyasl [JHK pacxomarcsa,
M KakJas CTAHOBHTCHA MATPHIEH AJA CHMHTE3a HOBOH Ienu
IOHEK. B peayabrare KaMJas U3 ABYX A0YePHUX MOJEKYJ 00s-
3aTeNbHO BKJIYAET OJHY CTAPYIO COIMPAJL M OLHY HOBYIO.
B cunTese [JJHK y4yacTBYHOT cnenmHajbHBIE «pacIljieTaloliue »
fGesnKu, KOTOpHIE, ABUrasich BAOJH ABOMHON cnMpasu, paciuie-
TaioT ee, a hepment [JHK-nonmumepasa Ha Kam/A0# U3 nenei
JIHK 13 cBOOOAHBIX HYKJIEOTH/IOB AOCTPAHBAET KOMILIEMEHTap-
HYyI0 eif Bropyio nensb. Hoeas monexyna JIHK aGcomorHo nuen-
THYHA crapoii. B aTom 3akmiouaerca rayboxuit 6monmornuecKuit
CMBICJI: TAKMM IIyTeM B OeCUMCIeHHEIX KJIeTOYHBIX IOKOJIEHUAX
COXpaHAeTCA M MepejaeTcsd 10 HACHEACTBY I'eHeTHYeCcKAas HH-
dopmanus.

IIpopomxurensrocts curTesa [JHK — dassl S muroruye-
CKOTO IMKJA — B PA3HBIX KJETKAX HEOJHMHAKOBA: OT HECKOJb-
KHMX MHHYT y GaxkTepuit 7o 6 — 12 4 B KJeTKax MJeKOIHUTA-
omux. Yucao monexkyn [JHK B kaskgoit xpoMocoMe yaBauBa-
eTcs, IIPH 3TOM YHMCJIO XPOMOCOM B AJipe He U3MeHseTcH.

B mocrcuHTeTHUECKOM nmepuoze (Gp) KaeTKa 3aKkaHYMBAET
MOArOTOBKY K npeacToamenmy neneaunio: cuates JJHK npuocra-
HaBJIMBAeTCH, HAKAIIJIMBACTCA DHEPIUA, CHHTe3UPYIOTCH eIk
AXPOMATHHOBOTO BEPETEeHA, VABAMBAIOTCH IEHTPHOIH.

YYEHME O KNETKE

XKHU3HEHHBIA LIMKA
KAETKH
MHOIOKAETOYHOIO
opraHuama:

A — MUTOTHYECKUA
uMKkA; b — nepexoa

B AnddepeHumpo-
BAHHOE COCTORHWE;

B — rubeas;

2n — ABOMHOM Habop
XPOMOCOM;

2c — koauuecTso AHK,
COOTBETCTBYHOLLEE
ABOMHOMY Habopy
XPOMOCOM;

2n4c — pBa ABOWHbIX
Habopa XxpomocoMm,
o6pa3oBaBlUnecA Ha
CTapMu aHadassl,

Gy — NPeCcUHTETH-
YECKMA Nepuoa;

G, — NOCTCHHTETH-
UECKMIA NEPHOA;

S — CHHTETUYECKUH
nepuoA
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1.4.2. AENEHUE KNETKH

Muro3. Mutod — 370 cnocob geneHus KIeTOK, NPH KOTO-
POM reHeTHUYEeCKHH MaTepHas TOYHO PaclpeiesiaeTcsd Mexay
JIOYepHUMH KJeTkaMu. MuTos aiuresa 2 — 8 4 ¥ 3aHUMAaeT OKo-
no 1/25 BpeMeHH BCEro METOTHYECKOTO IUKJIA.

B HenpepbiBHOM NpoLIecce MUTOTHYECKOTO IeNeHHA pa3nu4aloT YeTbipe dasbi: npodasy,
metadasy, aHadasy u Tenodasy (puc. 1.24).

B npoghase npoucxoauT nepecTpoiika Bcell CTPYKTYPBI A/lpa
ansa penesus. apo ysenmunpaerca B 00beMe, XpOMOCOMBI CTa~
HOBATCHA BHAUMBIMHY BCJIEJCTBUE CIIMPATH3AIAHN, IIOCTEIIEHHO MC-
yesaeT AAPHINIKO, PACTBOPAETCH fA/lepHas 000/109Ka, NeHTPHOIH
NONapHO PacXOAATCA K moJinocaM. Mesxay moJrocaMH IPOTATH-
BAlOTCHA HUTH aXpPOMaTHHOBOTO BepeTeHa — (popMHpyeTcs anna-
par, obecriequBaIOIIHAIT PACXOKIEHHEe XPOMOCOM K IIOJIIOCAM KJIeT-
ku. CunThIBaHUE reHeTHYecKoi madopmanuu ¢ moaexyn JTHK

Cxema muTo3a:
A, b — uHtepdasa;
B, I — npogasa;
A — metagasa;

E — aHadasa;

X, 3 — tenodasa:
1 — ueHtpomepa;
2 — AADBILIKO;

3 — UEHTPHOAL;

4 — xpomocoma;
5 — naepHan
oBoAaouKa;

6 — BepeTeHo

W ABAEHUA




CTaHOBHTCH HEBOAMOKHEIM: cuATe3 PHE nmpekpamaeTcs, AapsI-
KO0 ucgesaer. Ilocse oKOHIATEALHOTNO pacmaja saxepHo obomod-
K XPOMOCOME! BecTIOPANOYHO PASMEIIAIOTCA B HUTOILIAZME.

B Memaghase cuupannsais XpoMocoM JOCTHTAET MAKCH-
mMyMa. OTU4eTIIHBO RMIHA CTPYKTYDA XPOMOCOM, HX JIETKO COCUH-
TaTb M H3YYATH X HHAWBHAYaAALHEIe ocobenHocTy, Ha 310 cTa-
JFH BUHO, IYTO KAMXKIAA XPOMOCOMA COCTOHT M3 IBYX XDOMATHJ,
COoeJIMHEHHEIX MeXAY coboil TOALKO B O00JACTH IMeHTPOMEDEI.
XpoMOCOMEI PACIIQIATAIOTCH B KRATOPHAJILHOH ILTOCKOCTH. KJIET-
kH. Obpasyercs axBaTopransHad (MeTadasHad) MIacTHHKA. Be-
PETEHO JeJIeHHA YKe DOJHOCThI0 CthOPMHDOBAHO H COCTOMT H3
HUTEH, COSIHHAKIINX IIOJICA ¢ IEHTPOMEDAMH XPOMOCOM.

B arnagaae BA3KOCTD GUTONAA3MBI YMEHBIIASTCHA, MEHTPO-
Mepbl Pa3'be JHHAIOTCHA M KaXKAad XPOMATHIA CTAHOBHTCH CaMO-
CTOATEALHOH XpoMocoMol. HHTH BepeTeHa JeneHWA, IpHKpe-
IJIeHHBbIE€ K HEHATDOMEDAM, THHYT XPOMOCOMEI K IIOJTKOCAM KJIeT-
ku. TakHM o6pa3oM, B aHadal3e XPOMATHALI YIBOEHHEIX elde
B HHTep{das3e XpOMOCOM TOUHO PACXOAATCA K IOJIOCAM KJIETKH.
B 3TOT MOMEHT B KJIETKE HaXOAATCA JBA ABOUHLIX Halopa Xpo-
MOCOM.

YAcao XpoMOCOM B COMATHIECKHX KJIeTKAX BeerJa HapHOe
(Punaoudnoe). ORO oGpazyeTCH IOCHAE CIHAHAA ABYX IOJOBEIX
KJIETOK, B KOTOPEIX BCerha GHBaeT oAUHADHOE (2annoidnoe)
qAcHa0 XpoMocoM. Kak i rangougHEE Habop obosHavaeTcsa
n, a guaaon A — 2n. Koanuecrso JTHK, cooTBeTcTBYIONICE
IHOIOHAHOMY HADOPY XpoMocoM, obosHavaerca 2c. JIBa guiuio-
BaAbLIX Habopa xpoMocomMm, o6pasoBaBIIMecsa HA CTaaAun aHada-
351, obo3HaUaroTCA 2nde.

Tenogaaa — 3axaM0OIHTEILHAA fa3a MATO3a. X DOMOCOMEI
OecOMpPANTH3YIOTCA, CTAHOBATCA ILJIOX0 3AMETHRIMM, HO HE MC-
7e3aoT, Ha KaKIOM moixce KJIETKH BOKDPYT XPOMOCOM o6pa-
ayeTcH sifepHas 00010YKa H3 MeMODAHHKIX CTPYKTYD ITHTOILIA3-
mel. BoccozgawTea AapeimKn.

Ha 3axJII0YHTEBEOM sTale KJIETOUHOTO JeJeHuA MPONCXo-
OHT YumoKuies — AelJleHNe TUTOILIa3MaATHYECKOH 1acTH KJIeT-
KW, JTOT Oponect y JKMBOTHBIX 3aKaHIMBAETCA 00pa3zoBaHHEM
B 9KPATODHAJNLHONH 30He KJETKH [IePeTSIKKH, KOTOpaa pasje-
JIAeT KJIeTKY Ha ABe JoUepHHe MeHLIOHX pa3MepoB. ¥ DacTeHHH
OUTOKMHE3 [IPOHCXOAMT HHAYe: B cepelHHe KJIeTKH QopMupy-
eTcA DONepevHAasd IACTHHKA (IIHTOIIA3MATHYECKasa meMbpa-
Ha), pa3fendasa KiaeTKy monosaamM. Ha xKamao#l H3 CTOPOH 3TOH
MIACTHHKHE OTKNAABIBASTCA IeJIINA03a U OPMHUDYeTCA mej-
JIOJIO3HAA CTeHKAa. Tak u3 ogHOH KJIeTKH K KOHIY Terodassl
BO3HHMKAIOT JBe HOBLIE {oUuepHHE), HACIeACTBeHHAA HHGODMA-
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YYEHME O KNETKE
AA KOTOPhIX TOYHO KONHPYeT HH(POPMAIIHIO, COAEPHKABIIYIOCH

B MATEPHHCKO# KiaeTKe. Bee gouepHue KJIeTKH, KAK U MATePHH-
CKHe, HMeIOT oaguHaKoBoe KonudecTBo [IHK u ogunakoBsii gu-
IUIOHAHBIA HAGOD XpoOMOCOM.

HETUYECKU PABHOLIEHHbLIX HNETOK U COXPAHAET NPEeeMCTBEHHOCTL B PAAY KNETOYHLIX No-
KONEeHWA.

m BUoNoOrHYecKUin CMbICN MUTO3a COCTOMT B TOM, YTO OH obecneyvBaeTr o6pa3oBaHue re-

Amuros. Hapaay ¢ METO30M AJIA COMATHYECKHUX KJIETOK M3~
BecTeH amumoa (oT rped. a — OTpHIAHHE U Mmitos — JeJleHHe
AApa) — NpAMoe AeJieHue HHTep(A3ZHOI0 ANpAa IIyTeM HepeTak-
Ku Oe3 oOpaszoBaHHA XpOMOCOM BHE MHTOTHYE-
CKOr0 HHUKJa. AMHTO3 MOJKET COIPOBOMKIATHCH
JeleHHEM KJIeTKH, HO MOKeT OrpAHHYHBATHCH
nejleHHeM Axpa Oe3 pasfesIieHUA IHATONJIA3MBI,
YTO NPHBOAUT K 00pazoBaHMUIO ABY- U MHOTOSlep-
HBIX KJETOK. AMHMTO3 BCTped4aeTcs WHOrZIA B CKe-
JIeTHOH MYCKYJIaType, KOXKHOM SIHTEIHH, COeqH-
HHUTEJbHOH TKAHH B KJeTKax, oOpedeHHBIX Ha
rubesib, 0cOOEHHO B KIETKaX 3apOojbIIIeBhIX 060-
no4ek Maexkonuramomux. Kinerka, nperepnepaio-
masg aMHTO3, B JaJdbHedmeM He cnocobHa BCTy-
OMTH B HOPpMAJIbHBINH MATOTHYeCKHH nuki. B pas-
MHOKEHHUH KJIETOK AMHTO3 CUYHTAETCHA PEeAKHM
M AHOMAaJIbHBIM MeXaHH3MOM.

Meito3. Criocob pefyKIUOHHOrO JejIeHus Kie-
TOK, B PE3YJILTATE KOTOPOIO IPOUCXOAUT PeIyKITHA
(yMeHBbIIIeHHE) YHCJIA XPOMOCOM B SAJIpe U Niepexof,
KJIETOK M3 ZUIUIOHAHOI'O COCTOAHHSA B FAIIONAHOE,
HA3bIBAETCHA Metioaom (OT rped. meiosis — IMOHHA-
PR RN #aTh). Meii03 NPOUCXOAHUT B CHEMHAJIA3APOBAHHBIX KIETKAX pe-

Teonop Weann MPOAYKTHBHBLIX OPraHOB XKHUBLIX OPraHU3MOB, PA3MHOMKAIOIIINX -
csa nosoBeiM myTeM. IlogpobHo MeHo3 paccMaTpUBaeTCA B MOJ-
pasjese 0 IOJOBOM pasMHOXKeHWH (cM. mogpasza. 1.5.2).

1.4.3. K/IETO4HAA TEOPUA
CTPOEHMA OPTAHU3MOB

Knerounasa Teopusa 6bLna chopMynuposaHa U onybauxoBa-
Ha semenkum zoosorom T.IlIsansom B 1839 r. ¥ B fansHeineMm
pasBUTA MHOTMMH YYE€HBIMH.




CoBpeMeHHAA KJIETOUYHAA TEODPHA BKIIOYAET CIeAYIOMIAe OC-
HOBHEIC IOJOMEHHA: KJAeTKA — OCHOBHAS CTDYKTYpDHO-GYHK-
THOHAJbHAA eAVHHIIA BCEX KABHIX OPraHH3MOB; KJIEeTKH Y BCexX
OpraHH3MOB HMelOT MeMOpDAHHOE CTPOEHHEe; AP0 — rJjaBHas
COCTABHAA YACTE KJETKH; KJIETKH PA3MHOMKAIOTCA TOJBKO Ae-
JIEHHEeM; KJAeTOYHOEe CTPOEHHE YXUBHIX OPraHHM3MOB — CBHJAe-
TeIbCTRO €JHHCTBA MX HPOMCXOKACHAA.

Knouesbie CNOBA: MUTO3, MU3HEHHEIW LMK KIETHU, HHTERDa3a,
npogasa, metTadaia, aHagpaza, rannouaHce ¥ AMMNICKWAHOE YHCNO
XPOMOCOM, TENOPA3a, UNTOKHHES, aMHTO3, MEHO3.

KOHTPORLHLIE BONPOCH]

1. Kaxue TNkt AeNeHNs KNeTOK CYILeCTBYIOT?

2. YeM OTAKYEETCH aMUTO3 OT APYrHUX TUMOB AeNeHWA KNEeTOK ¥ ANnd Ka-
KUX KNETOK OH XapaKrepeH?

3. Y1o TaKoe AW3HEHHbIA KK KNeTKW? faiTte onpejeneHue MUTOTH-
YECKOIo LHMKIA HIeTHK.

4. YTo TaHoe MUTO3? B 4eM ero 6Monoru4eckui cmeicn?

5. Karye npoueccul NPOUCXOAAT B AApe B WHTEpdpase?

6. U3noMKHTe OCHOBHLIE NONOMEHHS KIETOYHOH TECPHM,

1.5. PasMHoXeHHe U MHAUBUAYaIbHOE
pa3BuTHe OPraHUu3mMoB

1.5.1, BECMONOE U NONOBOE PASMHOXEHUE

Becnonoe pasMuoxemne. PasMHOXeHre, Iporcxogamiee 6ea
VYACTHA IOJIOBEIX KJETOK, HASMBAETCA Gecnoasim. B Takom
pPasMHOKEHAN YIaCTBYeT TOJNELKO OQHA poguTenbekaa ocobs. Ilo-
CKONBKY KJETKH (HJIH KJEeTKSA), H3 KOTOPBIX DA3BHBAETCH AOYEp-
HH#l OPpraHEW3M, AEJIATCA MHUTO3OM, TO AOYEPHHH ODraHM3M IO
HACJEACTBEHHEM [IDH3HAKAM HACHTHYEH MATEPHHCKOH 0cobH.

CyliecTByeT HECKOJIBK® BHAOB (ecnojoro pasMHOKeHHAA.
Tak, OpH npocmom deneHUU Y OLHOKJIETOUHBIX JXHBOTHBIX
H pacrenuit (ame6, mAGY30pUIl, OJHOKJIETOYHEIX BOLOpoOCJeil)
AZPO BHAYAJE AeNHTCS MHETO3IOM HAJABOe, 3ATEM IepeTAKoil
JeNHTCA BCS KJETKA Ha Be ONMHAKOBRIE YACTH, KAMIAA H3 KO-
TOPHIX (OpPMHUDYET JodepHuE opraHuaM. [loyepEHe KIETKH HH-
ueM He OTJIMYAIOTCH OT POAHTENLCKAX, IT0JIydasn TOT ke Habop
XpPOMOCOM.

YYEHHE O HNETHE
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Y Boaopocaed, MX0B, IADOPOTHUKOB, TPpHOOB, pACTERHUIH,
HEeKOTOPBIX OAHOKJETOUHHIX KHBOTHHIX 00pa3syiOTCHd CIOOPSHI.
ITo cnenmMAaJIbLHEIE KIECTKH, IaIMHIedHble NJOTHRMA 060104-
KAMH, OXPaHAKIMHMH HX B HeOJAroNIpHUATHEIX YCIOBHAX (IIpH
moXO0n0JaHWH, BEICKIXaHWH, eperpese). Cnopoobpasosarnue —
OJWH U3 MEXAHU3MOB, 00eCIIEIHRAIOMUX Oecrnonoe pasMHuoMKe-
HHe. IIpn BOSHHKHOBEHHH GJIAroIpHATHRIX YCAOBHH cpefhl 06o-
JIoOUKA CIOPEl PACKPHIBAETCA, KJIETKA MHOTOKDATHO AENHTCSA
MHTO30M H JAeT HAYAJIO HOBOMY OPTaAHH3MY.

V BLICIIHMX pACTeHHH LUIMDOKO PA3BHTO fezermamudnoe
pazmuoxcerue. B pesyasraTe TAKOTO PASMHOMEHUA HOBBIH
OpraHM3M 00pa3yeTcd U3 IPYNOLI KIeTOK MATEPUHCKOTO pacTe-
HHA, TO3TOMY JOUYepHHEe 0co0u, 06pA30BABIIHECA B pe3yJbTATe
BEereTATHBHOrO pasMHOMKeHH:A, 00Malal0T BceMH NPH3HAKAMHE
MATEPHHCKOr'0 OpraHH3Ma.

¥ HEeKOTOpPHIX T'PHOOB H OTHEAbHEIX JKHBOTHBIX, HAIDAMED
THAp, HA Tejde 00pasdyeTcHA BLINAYMBAHKE — N09KA, ¥3 KoTOpo#
B AanbHeIIeM pa3BHBAeTCHA HOBRIA opraEmaM. Takoi coocob
6ecII0/I0r0 PA3MHOMKEHUA HASHIBAKOT noyxogaruem, [Touka Mo-
MKeT OTASNUTHCH OT POIUTENLCKOH 0c0o0H, 1 Torja HOBuIiL opra-
HH3M CTAHOBHUTCA CAMOCTOATEIBHBIM. YacTo KouepHHe ocobm
HE YTPAYHBAIOT CBA3b C MATEDHHCKHM OPraHU3MOM, TAK RO3-
HHKAJOT KPYIHEIE KOJOHHH.

Taxum o6pazoM, B peaynbTaTe 6eCII0I0r0 pasMHOMKeHHA BOC-
OTPOHIBOAUTCA §0BIIOE YHCHO MNeHeTHYeCKH HOEHTHYHEIX OpP-
TAHH3MOB,

Ilonomoe pasmuoxenne. B nonosom paamnonenuu npu-
HUMAIOT YyYacTHe, KAK IPABHJC, ABe POAHTEIbCKHe ocolmH,
Y9acTByIOmHe B 06pAa30BAHHME HOBOTO Opranuama. jKeHcKue
H MYXCKHe OpraHM3MEl IPOASBOAAT MOJOBhIE KJIETKH — 2a-
Mmembi, Kaxgad H3 KOTOPHIX HMeeT BIBOe MeHbIIee (PAmIo-
HIHOE) YHCI0 XPOMOCOM, UeM COMATHYECKHE KJIeTKH POAHUTe-
aei. B pesyanrarte ciuAHnA raMer o6paayercs OMJIOJOTBOPEH-
HadA Afllekaerka — 3uzomda (¢ SHIJIOUAHEIM Hab0opOM XpOMO-
COM), KOTOpAS HMeeT HACAEJCTEReHHLIE 3aJaTKpR o00HX poau-
TenaeH.

Mpy NONOBOM Pa3MHOKEHUH Y NOTOMKOB PE3HO YBE/HYMBAETCA HACNEACTBEHHAA H3MEH-
YMBOCTL. B 3TOM 3aKNIOMEETCA NPEHMYLLECTEO NONOBOr0 Pa3MHOMEHMA Haj GecnonuiM.

Huamwe MHOrOKAETOYHBIE OPTAHUIME! MOPYT TAKMKE pas-
MHOMAThCA HAPAAY ¢ OECIOJNLIM ¥ HOJORBIM 1TyTeM. ¥ HHTUA-
THIX BOZOpOCJe B ONHOH M3 KJIETOK IPOHCXOAUT HECKOIBKO



JeleHUH, B peayJabTATE KOTOPBIX 05pA3YIOTCA HECKOJILKO Ma-
JeHBKHMX IIOABHUIXHEIX TAMET ¢ BIBOE MEHBIIIMM JIHCJIOM XPOMO-
COM, UeM Yy MATEPUHCKOTO opranuaMa, I'aMeThI 3aTeM 1ONapHO
cIMBAOTCA M 006pa3yioT 0JHY KJIETKY, N3 KOTOPOH DA3BHBAIOTCA
HOBEIe 0co0H. ¥V Golee BRICOKOOPraHH30OBAHHBIX PACTEHME H K-
BOTHEIX IIOJIOBEIE KJIETKH HeOOWHAKOBEL IO pasMepy. OaHM ra-
MeTHl BOTaTHI 3aMaCHEIMYE MUTATEIFHEMH BeIIeCTBAMM U Hello-
IBYIKHEL — gllekaemiu; APpyTHe, MaJleHbKHe, ¥ BOIBIIUHCTBA
OpPTraHU3MOB MOABHKHLIE —— CREPMAMO30udbl, Y BHICIIHX pac-
TeHHH HeloJBHMHEIE — cnepMuu. I'aMeThbl 06pasyiTca B CIle-
1HaJIU3UPOBAHHEIN OPraHaX — FaMeTAHTHAX, KOTODhE Y MHO-
TOKJIETOYHLIX XHBOTHBIX Ha3LIBAIOTCH NOACSHLMU HEACIAMU.
V BHICIIHX XABOTHHIX 3KEHCKHMe raMeTsdl (fiiliex1eTkH) oOpasy-
IOTCHA B AUYHUKAX, MYMCKHe (CIIEPMATOI0HMALI) —— B CEMEHHU-
xax,

YHEHHME O HNETKE

. LLMpOMO pacnpoCTPAHEHHBIM BAPHAHTOM NONOBOMD PASMHOMEHHA ABNAETCA NapTeHoreHes,
MpH KOTOPOM HOBBIM CRraHW3M Pa3BHUBAETCA M3 HEONNOLOTBOPEHHON ARLIEKNETHM,

¥ nadbHu# (HeBoIBIINX NTPECHOBOAHEIX DAYKOR) H TIIeH nap-
TeHOTeHEeTHUECKH PA3SMHOMKAIOTCA HECKOJIBKO JETHHX NOKOJIe-
AU, COCTOAIINX B3 OJHHX caMOK. B KoHIIe neTa U3 HacTH ANIL
PAa3BUBAIOTCA He TOJRKC CAMKH, HO ¥ caMItel. B peayarstare no-
JIOBOTO MPONECCA CAMKH OTKJAALIBAIOT OILTOAOTBODEHHEIE AHLIA,
KOTOpLIe Tepe3HMOBRIBAIOT H MePeHOCAT IepechrIXaHue BoJoeMa,
BEICOKME TeMNnepaTyDul. BecHoi U3 mepearMoOBaBINMX AMI, Pa3-
BHBAIOTCA CAMKH, JaON[He JETOM MHOTOYHCIEHHEIE OapTeHO-
reHeTHYEeCKHe TIOKOJeHHA CaMOK. .

Huorpa mMOXHO HCKYCCTBEeHHO BREI3BATE IapTeHOTeHe3 TeX
BHUJOB JKXHBOTHRIX, ¥ KOTOPEIX B IPHpoJe OH Aub0 HE MPOMCX0-
JHUT, TUO0 IPOUCXOANUT OYeHE peako. TaK, ecJn YKOJIOTE HIJIONR
HeolJOoAOTBOPEHHOE SN0 JATYIDKH, TO MOXXHO CTHMYJIHPOBATE
€ro pasBATHe U NOJYYHTE B3POCIYIO JATYIIKY, KOTODas BO3-
HHKHeT TOJLKO M3 oguol Ainexnerke # 6yger obrazaTe opu-
3HAKAMH MaTepH.

Buiaaromuiics oreyecTeeHanil renetrr B. JI. Acraypos pas-
paboTan MeToA MoAYIeHHA NapTeHoTeHeTHYecKUX ocobeil TyTo-
BOI0O IDEJKOHPAAA. 3TOT METOJ 3AKJIKYAeTCH B TOM, 4TO He-
OILJIOOTBODEHHEIE AHLA TYTOBOrO MIEJKOIPAAa NOABEPralnTCa
HeIPOJOMEKMTe IEHOMY Harpesanuio Ao 46°C. JamseM coocoboM
GLLTO MOJIYIeHO MHOTO IeHHEIX B TeHeTHYeCKOM OTHOIIEHWH ca-
MOK TYTOBOTO LIEJKONPAJLA, KOTOPHE Pa3MHORAIHCE TapTeHO-
TeHEeTHYECKH.
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Takxum o6pazoM, 3HAHUSH 0 MEXAHUIMAX PAIMHOKCHUA H HA-
CIeI0BAHNH NMPHU3HAKOB MHPOKO MCIOJL3VIOTCH B OpAKTHYE-
CKOH neaTeJbHOCTH.

1.5.2. MENO3

ITonoboe pasMHOMEeHHE JKHBOTHLIX, PacTeHHit u rpubon
CBA3AHO ¢ (YOPMHDOBAHWEM CHEeMUAJTH3HPDORAHHEIX HOJOBBIX
KJIETOK: CIIepMaTo30MZ0B (v PACTeHHUIl — cHepMHeR) H Aime-
KJIETOK.

Aenenus KNeToH, B pe3ynbTate KoTopkIX 08pasyloTea raMeTbl {y MHOMOKNETOHHbIX XHBOTHbIX),
Ha3uIBAKTCH MeRo30M {pHc. 1.25). B oTaM4Me OT MUTO32, NPW HOTOPOM Y IDUYERHWX HNETOH

COXpaHAETCA AUNMNOUAHBIA (2N} POAUTEABCKHIA HAGDP XPOMOCOM, NPU MERO3IE YHCRO XPOMO-
GOM B [I0MEDHMX HNETHAX YMEHbWAETCH BAROE. ¥ TaMET UMEETGH NULb NOADBHUHHLIH, WK
ranfiongHeIid (n), HAGoP XPOMOGOM.

B mpomecce Mei03a MPOUCXOAMT ABA IIOCJIEA0OBATEAbHBIX
KIeTOYHHIX feneHud — meiioa I (ueproe penenune) u meiios 11
(BTOpOoe penenune). ¥Yasoenue [JHK n xpoMocoM ODpPOHCXOLHT
TOJBKO Tepes MeiosoM 1.

B pesyibsTaTe mepBoro aeneHusA meiioza, HA3LIBAEMOTO pe-
JyKYUOH bIM, 06PARYIOTCA KJIETKH ¢ BABOS YMEHLIIEHHBIM YHC-
JIOM XpoMocoM. BTopoe nenenme Meiioza sakaHuuBaeTrca obpa-
30BAHMEM TOJOBHIX KJETOK. Bee coMaTHYeCKHe KJETKH Opra-
HH3MA COAEDIKAT ABOHHOU, WM AUNIOHAHK (2n), Habop Xpo-
MOCOM, TA¢ Kayxgad HMeeT CBOXIO Mapy — IOMOJIOTHYHYID XpO-
MOCOMY. 3penanie NOJOBhie KJIETKH MMEKT JHINL OOWHADHLIHN,
MM TATINOMAHGLIH (1), Ha6op XpOMOCOM ¥ COOTRETCTEBEHHO BABOE
MeHsbillee xolugecTBo JTHE.

daas1 meioda. Bo BpeMa npogasee I Melloza fBOHHRE
XPOMOCOMBI XOPOINQ BHUIHEBI B ONTHYECKHH MHEKPOCKOI (CM.
puc. 1.25). Kaxpas xpoMocoMa COCTOMT U3 JIRYX XPOMATHI,
KOTOpEIe cBA3aHEI BMecTe OfHOH LeHTpoMepoil. B mpouecce cnud-
PaIH3anH ABOAHEIE XPOMOCOME YKODAUKWBaKwTCH. ['oMoJorny-
HRI€ XPOMOCOMEL TECHO COESMHAIOTCH APYT ¢ APYTOM OPOLOJILHO
{xpoMaTnza K XpoMATHAR), MAN KOHBOZUpY0mM, XpoMaTHIK
HePeAKO MEePeKpelIMBAKTCA AMH NePeKPYyYUBaTca ogHa BO-
KpPYyr Apyroi. 3aTeM rOMOJOTHYHLIC ABROHHEIE XPOMOCOMEI Ha-
YWHAKT OTXOZHUTE APYT OT Apyra., B MecTax mepexpecTa xpoMa-
THA OPOUCXOIAT PAlpPhIBEl H 06MeH YyYACTKAMH. JTO SBIEHHE
Ha3LIBAIOT Repexpecmom xpomocom (prc. 1.26). OngHoBpe-



Xod medoaa

Pasve Ilpoyeccu

IlepBoe nenenne meiioaa

CnapusaHie roMOJOrHYHEIX XPOMOCOM
(onHA W3 HUX MATEPHUHCKAA, APyras —
ornoBckasn). O6pasoBaEue BepeTeHa
JAeneHns

Pacnonoxenne roMOJOrHIHBIX
XPOMOCOM 110 3KBATOPY

Paajenenue nap XxpoMocoM (COCTOATIHX
U3 JBYX XPOMATHI) ¥ NepeMemeHHe
HX K T0J10caM

Ob6pasoBanue JOYePHMX KJIETOK

Bosrukmue B Tenopase I rouepuue
KJIETKH NPOXOAAT MATOTHUECKO®
penenne. lleaTpomeps! genares,
XPOMATHABI XPOMOCOM 06eHX AouepHAX
KJIETOK PACXOAATCHA K UX HONIOCaM

O6pazosanue YeThpeX PaNJIOHAHBIX
Anep WiIH KJIeTok (o6pasoBaHue crop
¥ MXOB ¥ NATOPOTHAKOB)

MEHHO, KaK M IIPM MHTO3€e, pacTBopAeTcs AllepHaa obosouka,
HcuesaeT AAPBLINIKO, 06pa3yioTca HUTH BepereHa. IIpodasa I
Mei03a OTIHYAeTCH OT MPo(assl METO3a TEM, YTO B HeH mpouc-
XOAUT KOHBIOTAAA MOMOJOTHYHBIX XPOMOCOM ¥ B3aMMHBIH 00-
MEH y4JaCTKaMM IPH UX IepexpecTte.

YYEHWE O KNETKE

OcHoBHbIE CTaAWH
meio3a

Puc. 1.25
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Puc. 1.26

MNepekpect XxpoMocom

B memagaae I roMoIoruYHbEIe XPOMOCOMEI, JIeKAIHe Ha-
paMH, pPacloJaralTCsa B SKBATOPHMAJIBLHOH IIJIOCKOCTH KJIETKH.
Bcenen 3a atuM HacTynaeT anagasza I, Bo BpeMs KOTOPOi roMo-

JIOTHYHBIE XPOMOCOMEI, COCTOAIIHE KaXKIasad U3
ABYX XPOMATHJ, OTXOAAT K IPOTHBOIIOJIOKHEIM
MOJI0CaM KJeTKH (OPH MUTO3e K IOJKCcaM pac-
XOHATCA XpoMaTHabl). Bamao orMeTHTs, UTO HA
aToli cTaguu Meil0o3a rOMOJIOTHYHEIE XPOMOCOMEL
KasKJ0¥ Mapkl PACXOAATCA B CTOPOHBI CAYVIANHBIM
obpasoM, HE3aBUCUMO OT XPOMOCOM APYTHX IAap.
¥ KayKIO0ro mOJIOCA OKASBIBAETCH BBOE MEHBIIIE
XpOMOCOM, 4eM uX OBLIIO B HaYaJe JAeJeHnsA KJeT-
KH. 3aTeM HacTynaer menogasaa I, Bo BpeMsa KOTopoii o6pasy-
IOTCA [IBe KJIETKH C MEHBIIIMM B JBa pPasa YHUCJIOM XPOMOCOM.

HUurepdasa koporkas, Tak Kak cuaTesa [JHK =e nmpomcxo-
nur. Ilanee ciaeayer BTopoe MeiloTuueckoe aenenue (Meitos II).
OHO oTiJIHYaeTcA OT MHUTO3a TeM, YTO KOJHMYECTBO XPOMOCOM
B memadaae Il BaBoe MeHbINE, YeM KOJHYECTBO XPOMOCOM
B MeTadase MUTO3a ¥ TOro e opranuama. IToCKOABKY Kamaasa
XpOMOCOMAa COCTOMT M3 IBYX XpOMAaTHJ, TO B anagaaze II nen-
TPOMEpPEI XPOMOCOM JAeJIATCA, H K IIOJI0CAaM PACXOAATCS XpoMa-
THJBI, KOTOPbIE CTAHOBATCA AO4YepPHUMM Xxpomocomamu. Toasko
Tenepb HacTynaeT HacTosamas mHTepdasa. Us ramaoit ncxon-
HOM KJIETKH C JAUIJIONAHLIM HaG0OpoM XpoMocoM (2n) BOBHHKA-
IOT YeThipe KJIeTKH ¢ FamiougsbiM (1) HabopoM XpoMocoMm.

Buoaornyeckoe 3navenue Mmeiosa. Eciii 661 B iponecce Meii-
034 He IPOMCXO/NJI0 YMEHbIIeHNA YHC/Ia XPOMOCOM, TO B KaX-
JIOM CIeAYIOIleM MOKOJIEHWH NPH CAMAHHUH SAep AHNEKIeTKH
H CIIEPMATO30Ha YHCJIO XPOMOCOM YBEJIHYHMBAJOCH ObI GecKo-
"HeuHo. IIpm Meito3e roMoOJIOTMYHBIE XPOMOCOMBI MONAJAIOT
B pa3Hble NOJIOBBEIE KJIETKH, TAKHM 00pa3soM 3pesble IOJOBEIE
KJETKH MOJYy4YaloT ramjJougHoe (n) 4uciI0 XpoMOocOM, a NpH
ONJIOAOTBOPEHUH (CAUAHAM ANEPHOTO MaTepHajia CIepPMATO30-
WA U ANNEeKJIeTKH) BOCCTAHABIHBAEGTCHA XapaKTepHoe IS BHAA
IuIUIongHoe (2n) uneno (IapHOCTH FOMOJOTHYHBIX XPOMOCOM).
CnepoBarenbHO, o0eciednBaeTCA MOCTOAHHBIN JJIS KaXXJ0T0
BHU/IA TMOJHBIH AUNJIOUAHLIN HAG0Op XpOMOCOM H IMOCTOAHHOE KO-
nuaectso JJHE.

XOW/AEHWE HamJoW napbl rOMONOrHYHLIX XPOMOCOM ONpeaensiioT 3aKOHOMEPHOCTH Ha-

m MNpoWcxoasume B MeA03e NepeKpecT XpOMOCOM, 06MEH Y4acTKaMK 1 He3aBUCHMOE pac-

CNefCcTBEHHON Nepeaayy NpU3HaKoB OT poauTenew NOTOMCTBY.
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H3 kasxpoil naphbl ABYX TOMOJIOTHYHBIX XPOMOCOM (MATEDHH-
CKOH H OTLOBCKOMH), BXOJHBOIHX B XPOMOCOMHBIN HAGOD AUIIIO-
HAHBLIX OPTaHU3MOB, B TAIIJIOMAHOM Habope AHUEKJISTKH HAJIM
COepPMAaTO30MAA COAEDIKUTCH NHINL OfHA XpoMocoMa. OHA MoO-
mer 6uITh: 1) oTmosckoi#; 2) MaTepuHCcKO#; 3) OTLOBCKOI
€ YH9aCTKOM MATEPHHCKOI; 4) MATepHMHCKOH ¢ YYACTKOM OTLOOB-
CKOH., JTH mponecchl BOSHHKHOBEHHA GOJBITIOr0 KOJIHYECTBA
K&YEeCTBeHHO Pa3NMYHBIX TOJOBHIX KJIETOK CHOCOGCTBYIOT Ha-
CJIECTBEHHON M3MEHUHBOCTH.

B oTAenbHBIX cAYYaAX BCAEICTBME HapyHMIeHHA IIpomecca
Meii03a MJIH HEePACXORIEHHA FOMOJOTHYHBIX XPOMOCOM IIOJO-
Bhle KMAE€TKM MOTYT HE€ MMETh FOMOJOrH<HOH XPOMOCOMEI HIIH,
HaobopoT, HMeTh 00 TOMOJOTHYHLIE XPOMOCOMBL. JTO NIPHUBO-
IMT K THIKENALIM HAPYIIEHHAM B DASBHTHH OPTAHH3IMA HJIH €ro
rubenn.

1.5.3. OBPA30BAHHME NOOBbLIX KNETOK
H ONNOAOTBOPEHHUE

ITonoBoe pasMHOMKEHHEe HMEET BaX{HOE IBONIOUOHHOE Ipe-
HMYILECTBO [0 CPABHEHHID ¢ DECHOMBM, TAK KAK IOTOMKH Ie-
HeTHUeCKH 00Jama0T KoMOMHATIHEH MPHBHAKOB ABYX CBOHX DO-
JaTeneii. ITO NOBLIMIAET BO3MOKHOCTH MX NpHcnocobrerna
K OKDYIXAIe cpeae.

CnepmaToreHea M oporesnes. B MyKCKHX IOJIOBHIX JKeNe3ax
O PacCMOTPEHHOM BRIME cxeMe Meiioaa (cM. puc. 1.25) maer
o0pa3oBaHHe MYIKCKHX IOJOBHX KJIETOK — CRepMamozeHes
¥ JKMBOTHHIX H 4eji0Bexka. B npoiecce 06pazoBaHuA MMOJOBLIX
KJIeTOK MMeeTCH HeCKOJbKO cTaguii,

CoepmaToreHes HAYHHAETCH ¢ TOrO, YTO He3penas (IepBHU-
HHA) NOJOBASA KIETKA YEEJIWIUBAETCA B pABMEpPaxX M IPHCTYIa-
€T K HepBoMY AeleHN0 Meiosa. s ncxonuoil o6pasyoTcd ABe
KJEeTKU, KOTOpbLIE IPeTePIeBaloT BTOpoe NeJeHre Meitosa. B pe-
3YJBTATE JBYX CAEAYIOLIUX APYT 3a APYroM MeHoTHUeCKHX Ae-
JEHMI M3 KAMXAOH He3pesoi MyyXCKOM MoJ0oBoil KieTru obpa-
3YIOTCA YeThIDE BpeNble HOJOBHIE KJIETKH C FAaNIONIHLIM Habo-
pom xpomocoM (7). IIpeppallijeAHe 3THX KJIETOK B CIEDMATO30-
HAEI CBA3AHO C KX POCTOM H cHelHanusamueil, HO He COIPOBO-
IKAAETCA KJIETOUHEIM AeJIeHUEM.

O6pa3oBaHHe }KeHCKHX MaMeT — AHIeKJIeTOK — HAALIBACT-
ca ogozernedom. IlpoucxoauT 0HO B )KeHCKHMX HOJIOBHIX Opra-
HaX — AWYHHUKAX II0 TOH e obIel cXeMe, UTO M CIIEpMATOTE-
HE3, HO ¢ CYIIECTBeHHRIMH OTIHUYHAMM. '

YHEHHE O HNIETHE
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YYEHWE O HNETKE
B peaynbTaTe HeDABHOMEPHOT'O pacIpefieleHHs [UTOIIAS-

MBI B JOYEDHUX KJIEeTKaX KakK IIPH INepPBOM, TAK H MPH BTOPOM
JlelleHUAX Mei03a TOJBKO B OJHOH KJIeTKe OKaskiBaeTcs Gob-
IIoil 3amac MUTATEJNbHBIX BeIlecTB, HEOOXOAMMBIX AJd PA3BH-
THA OyAVIIEro 3apojasima.

O6pasyeTca efMHCTBEHHAA 3peJas AMIEeKJeTKa ¢ MranJIon-
HBIM (n) HaGOpOM XpPOMOCOM M TPH MaJeHbKHE KJIeTOYKH, KO-
TOpBIE BIIOCJIEACTBHH ucuesaioT. [Ipu oBorenese, Korjga mpouc-
XOJUT CO3peBaHME ANIEKJeTKH, 3HAYHTEbHO YBeJIHIHBaeTCH

ee obbeM.

Paanuyune B npoueccax cnepmaroreHesa v osoreHesa o6ecne4yusaer o6pa3oBaHue
m BO MHOro pa3 GonblUero Yucna cnepMaTo3oMioBs, Yem SuLerneToK. 1o HeoGxoauMo ana

ONNOJOTBOPEHHA HauGoNbLWero Yucna ANUEKNETOK 1, CNefoBaTenbHO, ANA COXpaHeHUa

Buaa.

CrpoeHHe MOJOBBIX KJETOK. fNeKJIeTKH pPasHBIX MKHBOT-

HBIX pas3s/im4daloTCA 10 CBOEMY CTPOEHHMIO M pazMepaM.

Crpoexue

| y Ilnaamaruueckas
cnepmarozomnaa (A), OJl0RKA XsocTui
AnuerreTku (B)

W ONAOAOTBOpEHHE (B)

KoprukanbHbie rpasyJibl

DonnukynapHLe KIeTKH

Honsapuoe Teabne
B B

Tak, y JOMOBOH MBI ANNEKIETKA HMEeT AUAMETP OKOJIO
60 MM, y uyenoBeka — 150 — 200 mkmMm (puc. 1.27), y crpay-
ca — go 8 cm. @opma AlimekIeTKH 0OBIYHO OKPYIIas, B ee
OUTOILIA3ME HAXOAATCA MUTOXOHAPUH, puGOCOMBEI 1 MHOTO 34a-




TACHBIX IIMTATEJNLBHEIX HEINECTB B BHJE KEJITOYHEIX 3e€DPeH
H bexnxa.

CrnepmaTozougsl {(¢M. puc, 1.27) HAMHOrO Menbue sHiIe-
RiIeTOK. ¥ GONBIIIMHCTEA dXHBOTHEIX KAXMKIEIH CIIePMATO30H]
HMeeT TOJOBKY M XBOCTHK. [IpH co3peBaHHH CIIeDMATO30HI0B
mocne Meilo3a NPOHCXOLUT YMeHbINIeRHEe HX pasMmepor. Hapo
FYMeRBINAETCH M HmepeMeImjaeTcA B IOJIOBKY cllepMAaTO30HJA,
00BINaA 4aCTh MUTONIA3Mbl HCIL3AET, OCTASTCA NTHINb KOM-
miekc I'oJbpAH, KOTOPEIH YUACTBYET B PACTBOPEHUM 000xa0u-
KM AHIEKJeTHH OPH ONJIOAOTBODeHMH. MHTOXOHADHH cO-
CPeIOTOUEHE! ¥ OCHOBAHHA XBOCTHKA H MOCTABIAIT 3HEPTHIO
axda ero xkonebasnii. Baarongapsa xoneGaHHAM XBOCTHKA 3pe-
JBIe CIIEPMATO30HIL AKTHBHO ABUIKYTCA M JOCTHIAIOT Aiile-
EJIETOK.

OnnogoTBOpeHHEe ¥ AHBOTHBIX. IHC/I0 B pasMephl [JOJO-
BEIX KJICTOK PA3JHUHEl ¥ PASHEIX JKHBOTHBEIX ¥ pacrenuii. Op-
HaKO HabIIOAAeTCH TAKAS 3aKOHOMEDHOCTH: UM MeHbOIe Be-
POATHOCTE BCTPEUH HHUEKIeTKH M CIICPMATO30HIA, TeM BOIB-
mee YHCJIO MOJOBHIX KJIeTOK ofpasyerca B opranusme. Ha-
OpuMep, PhiOBI MeuyT HKPY (AHUIEeKJIeTKH) H CIepMY IIPAMO
B BOZY.

KonuyecTRO MKPHMHOK ¥ HEKOTODBIX H3 HHX JOCTHTAET
rpoMafHOM BEJIWUMHEL: (€/Iyra BRIMETHIBAST 8 MJIH HKDPHHOK,
tpecka — 10 Muan, ayHa-peifa — g0 30 MIH MKDPUHOK. ¥ BBIC-
mMuX pacTeHHil u XHBOTHLIX o0pasyerca ofbpruAo HeGobmIOR
KOJHYEeCTBO AHIEKJICTOK {40 HeCKOINBKHX JeCATKOB), TAK KaK
BEePOATHOCTS OIIOLOTBOPEHHA ¥ HAX NP 3HAYHTEAbHO 50Jb-
meM KOJHYecTBe CIepMAaTO30HU0B (MJIH NBELIABIEI) O4eHb Be-
AJAHUKA.

Hpoyecec onnodomaeopenusn (cM. puc. 1.27) cocTout us
HECKOJbKHX 9TANOB: IPDOHMKHOBEHHUHA CIIEPMATO30HAA B AHILO,
CIHAHKA FAlJIONTHEX sgep ofernx ramer ¢ obpa3oBaHueM Ju-
ILIOHAHOM KJETKH SHTOThHI, 3aTeM HACTYIAET JpobieHre THIIO-
HAHOHN KJETKHM H JanbHeHInee PA3BHTHE.

PaccmoTpuM, Kak IPOHCXOZHT OIJIOAOTBOPEHHE ¥ KHBOT-
HEIX Ha IpuMepe aaryinki. HeomwnogorBopeHHAA HKPHHKA (Ali1e-
KJIeTKA) DOKPBITA HECKOJbKHMH 3ANIHTHBIMH 000JIO9KaMH,
NPeZOXPAHAMIINMHE ee OT HeGAATONDPHATHBIX BO3AellcTBHH
cpeasl. CnepMaTO30HM ALl AKTHBHO ABHTAlOTCH B BOJE B CTOPOHY
A#IeKIeTHH U OepPeiHEM KOHIOM TOJIOBKH ¢ HOMOINbio dep-
MeHTOB Opo0ypaBIHBAIOT SAINMUTHLEIC 0G0OYKH AHIEKJIEeTKH.
Kak TONpKO clepMaTO30H7 MPOHHK B AHIEKJIETKY, ee 000-
J10URHK OpHOOpPeTAIOT CBOICTBA, IPENATCTBYIONIHEe JOCTYIY IDY-
THX COepMaTO30uJ0B. JTO obecneunBaeT CAUSHHe AZpa AHILA

YHEHHUE O KNETHE



YHEHWUE O KNETHE

C AADOM TOJABKO OJHOT'O COEpMAaTOo30H 4. Y HEKOTOPHIX HBOT-
HBEIX B ANNEKJIETKY TPOHHUKAOT JBA MIH HECKOJNBKO CIIEPMATO-
30HJI0B, HO B OILIOZIOTBOPEHAH ONPHHAMAET YUaCTHE WML ONHH,
ocransHEBe morubaoT. B pesyabraTe oGpasyeTca OMIOIOTBO- |
penHaa AHNeKNeTKa, COIEPXKAIIAR ABOHHON, JUILAONIHEIH (21), ]
Haop XpoMOCOM.

Omroaorropenue y pacreruii. Onaodomeopenue y pac-
meuuti CXOOHO C TAKOBEIM Y XHBOTHHIX, HO HMEE€T CBOH OCO- 1
GEeHHOCTH. '

PaceMoTpuM OILIOOTBOPEHHE ¥ IIBETKOBOTO PACTEHHSA ¢ M-
IVIOMAHLIM HaBopoM xpomocom, B srom cnydae B nenbHAKE 06-
pas’yOTCHA TAILIOHIHLBIE (1) MUKDOCIODBI, 13 HUX GOPMUPYIOTCA
OLIJIBIEBEIE 3epHA.

Tangonauoe (1) AP0 MHKPOCIIOPLI AeJNTCH HA ABa: Bere-
TATUBHOE H IeHepaTHBHOoe. B TAKOM COCTOAHUHN NELIBIA MOMIa-
JAeT HA DRINBIe [IECTHEKA, IPOpPacTaeT, 00pa3ysd IBIJABIEBYIO
TPYOKY II0 HANMPABACHHIO K 3aBA3H. B 3aBA3H HAXOAHTCA 3apo-
JAIIIIEBRIHA MeImOK ¢ HeCKOJIbKMMH TaILIOMAHLIMH (1) KJIeTKaMnA,
OJHA M3 KOTOPLIX — AMIEKJIeTKAa, H TAK HABLIBAEMOH IIeHTPaIb-
HOH KJeTKOH, coJepaxatieil ABa MallJICHIHBIX AApa. B nniasne-
BO# Tpy0OKe reHepaTHBHOE AP0 NeJHTCH e1le pa3, obpasysa ABa
coepM¥sa. OnMH H3 HUX CAHBAETCA C ALPOM HHIIEKJIEeTKH, B De-
IYALTATE Uero 0bpasyeTcd 3HToTa ¢ THINONIHEM (212) aatopoM
xpomocom. VI3 Hee PASBHEBAETCA NUIUIONAHLIH 3apOARII — 3a-
yaTOK OyAyIero pacteHHA. [pyroi cuepMuii caInBaeTcs ¢ ABY-
MA AApPaMH IeHTPANBHOH KJeTKH. B peaynsraTe 3TOTO BO3IHH-
KaeT TpUnnouAnkd (3n) aHAcCHEDM, cofepraIIMi TPOHHOH
Habop Xpomocom,

B kieTrax »HAOCIEPMA COLEPIKHTCA 3AIAC MHTATEJNBHBIX
BellecTB, HeOOXOAMMEX JIJI PA3BHTHA 3apPOALIITA PACTEHHS.
OnnogoTBOpeHHe ¥ PACTEHHH OTKPHLI H3BECTHLIHA pyccKuit 60-
TanuK C.T. Hapanrus, HazsasmAil ero dgolinbiM onaodomaeope-
HUeEM.

BuonormyecKoe 3HaveHHe ONA0Z0TBOPEHHA COCTOUT B TOM, YTO NPU CIUAHUH WEHCKOH
WM MYIKCHOR NONOBbIX KNETOK, NPOMCXOASLLUMX OT ABYX Pa3HblX ocoGei, 06pas3yeTca HoBbIA

OpraHu3Mm, HecyulMi B cebe Npu3HaKK MaTepu W oTua. [oNoBLIE KNETKH, 06pasyoILMecs
B pesynbTare Mero3a, 06nagaloT Pa3HbIMU COYETAHHAMM XPOMOCOM, MO3ITOMY BO3HUKILIHE
nocne ONJI0AOTBOPEHHN JOYEPHHE OPraHH3Mbl CONETAKNT B cebe NpU3HAKKM 0B0UX poaH-
TENEH B pa3NMYHLIX KOMOGUHALMAX. B pe3ynbTate MeHo3a U ONNOJOTROPEHHA KONOCCANb-
HO BO3pacTaeT HacNeACTBeHHOe PpasHoo6pa3sue MOTOMKOB,
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1.5.4. UHANBUAYAJIbHOE PA3BUTUE
OPTAHU3MA

WnauBuayaisHOe pasBUTHE OPraHM3Ma OT BO3-
HUKHOBEHMSA 3UTOTHI [10CJ€ OILIO{OTBOPEHHNA sAifie-
KJETKH 10 CMEPTH HA3LIBAETCHA oHmozenesom (or
rped. on, pox. Najex ontos — cyuiee U genesis —
nporcxoxaenne). TepMuH «oHTOreHe3» ObLI BBEIEH
B HAYKY M3BECTHBIM HeMenKuM 6uosiorom 9. lexke-
aem (1866).

OHTOreHes BKJIIOUAET Bee IpeofpasoBaHnd, KO-
TOpBIE HPOUCXOAAT ¢ OPraHM3MoOM: pocT, (hopmu-
poBaHHe, nuddepernupoBKa yacrei Texa. Ilo co-
BpeMeHHEIM IIPeCTABJIeHUAM B KJIETKe, ¢ KOTOPO#
HAYMHAETCH OHTOreHes3, 3a0KeHa [IporpaMMa pas-
BHTHUSA B BHJIe KOJIa HACJIeACTBeHHOM HH(DODMAIIHH.
B npomecce pasBUTHA 3Ta NPOrpaMMa peajin3yercs
IpPH B3aMMOJEHCTBMHA MEXAY AAPOM M IHTOILIA3-
MOM B KaM 0¥ KJeTKe 3apojabilia, MeyKAy PasHbI-
MH ero KJeTKaM#, KJIeTOYHBIMH KOMIJeKCaMH,
TKAHAMH, OPraHAMH.

YYEHME O KNETKE

1

3pHCT lekkeAb

Kyn, onpeaeneHo obllee HanpasBneHWe pa3BuMTUA, KOTOpPOe (B npeaenax HacnegcTBeHHO

m B HacneacTBEHHON WHGOPMaLMK 3aKOAMPOBaH CUHTE3 crieUuMdUYecKux GENKOBLIX Mone-

3aKpenneHHon HOPMbl peakuUuu) peanuayeTca Npu BO3AeHCTBUM BHELIHUX YCNOBUA.

HccnepoBaHMEM 3apOABINIEBOTO 3TaNa MHAUBUAYAJIBHOIO
PasBHTHSA MHOTOKJIETOYHBIX OPraHU3MOB 3aHUMaeTcs aMOpuo-
aozus (ot rped. embryon — 3apoawim u logos — Hayka).

UCTOPMYECHKAS CMPABKA

OcHoBatenem coBpemMeHHOW am6puonorun Gbin akagemul Poccuii-
cHon Akanemun Kapn Maxkcumosuy Bap (1792 —1876), onybnukoBas-
WKWt dyHaaMeHTanbHblid Tpya «MCTOPUA pa3BUTHUR MUBOTHbIX» (1828).
OH nogpo6HO uccnegoBan amMbpUoreHes ubinieHka, am6puoHanbHoe
pa3BuTHe pblb, 3eMHOBOAHLIX, NPECMbIKAIOWMXCA W MNEKOMUTAKOLMX.
K.M.B3ap aokasan, 4To YeNoBeK pa3BWBAETCA MO TOMY Xe nnaHy, 4To
W ApYrue no3sBoHOYHbIe. [anbHedlwee pa3BUTHE HAayKU KU co3gaHue
3BOMOLMOHHON 3MOPUONOrMK CBA3AHO C TPYAGMWU M3BECTHbIX OTEYecT-
BEHHbIX y4eHbix A.Q.Hosanesckoro (1840 —1901) u WU. U. Me4yHuKoBa
(1845 —1916), ycTaHOBHBLIMX OCHOBHbIE 3Tanbl aMBPUOHANLHOrO pas-
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YYEHUE O KNETKE

Kapa MakcumoBsuy
Bap

AAexcaHap
OHydpueBuy
KoBaneBCKuH

BuTHA. Beneg 3a Y. /[lapBMHOM OHM Ha IMOGPUONOrM4ECKOM Marepuane
6necTalle AoKa3anu cylecTBOBaHWe eCTeCTBEHHOW 3BONIOLMM OpraHu3-
MOB M NOArOTOBHUIK NOYBY AN GOPMYNMPOBKKM GUOreHEeTUHEeCKOro 3aKo-
Ha nocnegosatensimMu 4. [lapBuHa — HEMELKUMK y4ieHbiMu ©. Mionnepom
(1821 —1897) 1 3.lexkenem (1834 — 1919). HemeuKui 300nor @. Mion-
nep B 1852 r. HaBscerga yexan w3 Eeponel B Bpasunuio. OH HUKOrga He
BcTpevancsa Hu ¢ J.[lexkenem, vy ¢ Y. JapBuHom. OgHako B 1864 r. u3
Bpasunun Mionnep npucnan gna nyénukauumu B Jleanuur HeGonbwyio
KHUry nog Haseauuem «3a [apsBuHar. B HelW OH 0c060 Bbifenun Mbicib
0 TOM, «4TO UCTOPHHECKOE pa3BMTHe BMAA OTPAMaeTCH B MCTOPUM ero
WHAWBMAYanbHOro pa3suTua». Kaxk otmetun 3.lexkKkenb, MHeHue . Mion-
nepa umeno 6onbwoe 3Ha4yeHue Ana GopmMynuMposaHua UM B 1866 r.
6uoreHeTHyecKoro 3akoHa. B 1874 r. oH gaet Takyio GopMynupoBKy oc-
HOBHOro 6MoreHeTMYecKoro 3aKkoHa: «OHToreHes3 ecTb KpaTKoe nosTope-
HHe (pexanuTynauusa) punoresesar (punoreHes — WCTOPUYECKOE pas-
BUTHE BMAa), KOTOpasa B JanbHellweM BOWNa B €ro KHWry <AHTponore-
Hus». Y Hac kHura @. Miwonnepa m 3. lekkens «OCHOBHOM GUOrEHETUHECKHHA
3aKoH» Gbina u3gaHa 8 1938 r.

CylecTBeHHbIH BKNaA B pasBuTHe Waen o nponasneHun dunoreHesa
B OHTOreHe3e KOHKPETHOW 0Co6M, OTHOCALLENCA K 3TOMY BHAY, BHEC KPyn-
HENWWHA OTeHeCTBEHHbIH y4eHbl-3BONIOLUMOHMCT aKagemuk A.H.Cesep-
uos (1866 —1936). B 1931 r. oH ony6n1kosan B [epMaHu1 CBOW OC-
HOBHOW TeopeTUyYecKui Tpya «Mopdonoruyeckue 3aKOHOMEPHOCTH 3BO-
NIOLUMKU», KOTOPBIA Ha PYCCKOM A3bike 6bin u3gaH B 1939 r. yme nocne
cMmepTh asTopa. O 3HaYeHUHU COOTHOWEHWA MEMY OHTOreHe30M U duno-
reHe3zoM A. H.Cesepuos nucan: «<buoreHetuyeckuin 3akoH Mwonne-
pa— [eKKena He MOMEeT CYUTaTbCH ONPOBEPTrHYTHIM — B HEM COAEPHMT-




C BeCcbMa 3HaYUTENbHas [ONA UCTUHbLI, XOTA U He NOMHas UCTUHA: OTHO-
WeHWs MeXay GUIOreHe30M U OHTOreHe30M ropasao CNOXKHEE, YeMm ay-
ManW 40 CHX NOP, M HE UCYEPNbLIBAKOTCA OTHOLWEHHWAMM, OTKPbLITEIMKM Mion-
7EDOM U pasBUTbIMK MexKenem». CeBepuOoB yKasan Ha pasnu4us B cpo-
<aX NOABNEHWUN HOBLIX NPU3HAKOB B OHTOrEHE3e W YCTAHOBWI, YTO He
Scerga HoBbIe NPU3HAaKKU «HaACTPauBaloT P NOCNefOBaTENbHO NPOXO-
IMMbIX OPraHU3MOM B OHTOTEHEe3e CTafui.

OHTOreHe3 — OIHO W3 BAXXKHeHIINUX SABJIEHHHN XHU3HH, IIPH-
cymee go6omMy xuBoMy opraEusmy. OH nospasaenseTcd Ha JBa
OCHOBHBIX 3Tana: smO6puonanbibiil — OT 3UTOTHL 0 POXJe-
HUA WJIN BBIXOJA M3 sAlNeBLIX 000Jio4eK; nocmambpuonans-
HbLll — OT POKJAEHHA WM BBIXOJAA M3 AMLEBBIX 000J1049€K 10
CMEepTH.

PaccMoTpuM nocjiefJOBATEILHO 9TH JBA 9TANA HHAHUBHAYAD-
HOTO PasBHTHA OpraHHU3MAa.

1.5.5. SMEPUOHA/IbHbIA 3TAN OHTOMEHE3A

MHOroKJIeTOYHbIe OPraHu3Mbl B SMODHOHAJIBHOM Pa3BHUTHH
OPOXOJAT OMHH U Te Ke cTaAuu: ApobieHne, racTPyAAuIo | Op-
raHOTeHe3.

JIpo6iaenue 3urorel. Pazsurue m0060r0 OprainaMa HauuHA-
eTCHA ¢ ONHOM-eJHHCTBEHHOM KJIEeTKH — 3U20Mbl C AAIJIOMAHBIM
zabopom xpomMocoM. Hepes HECKONBKO MHHYT Y OlHUX OpPraHu3-
MOB MJIM YACOB YV APYIHUX @IOcJe OIIOAOTBOPEHMA HAUUHAETCH

YYHEHHME O KNETKE

Habs Uabky
MeuHnkos

Opuy Mioaep
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ApobaeHue W Hauano
pasBuTHA
OMACAOTBOPEHHOIO
ARLA AAHUETHUKA:

A — ONACACTBOPEHHOE
ANLO;

B — cTapuA 2 KABTOK;
B — 4 kaeTok;

I — 8 KaetoK;

A— 16 raetok;

E — 32 raetok;

X — Gaactyaa;

3 — baactyaa

8 paapese;

M — Havano obpa-
30BAHUA racTpyAbl;

K — ractpyaa;
A — paHHAA HEWpPYAa;
M — Helpyaa;

1 — baacTouens;

2 — 3KTOAEPMA;

3 — 3HTOAEPME;

4 — noAoCTbL
I'IepBHMHDFI KHLLIKM;
5 — meaopepma;

6 — HepaHan
NAACTUHKA,

7 — xopaa

70

dpobarenue, B pe3yJbTaTe KOTOPOI'0 3UIOTA MUTOTHYECKH Je-
JHATCA CHAYAJIA HA JBe KJeTKH, HaskiBaeMble Oaacmomepamu
(ot rpeu. blastos — 3apojblmi, meros — YacTh), KOTOPhLIe HE
pacxomAaTcA. 3aTeM KaM bl OsiacToMep MPOZOJABHO AEIHUTCAHA,
obpasyerca 4 KJIeTKH, Jajiee TPOMCXOANAT MOMepedyHoe JejleHne
u obpasyerca 8 KineTok, norom 16, 32, 64, 128 u Gousee 6iacro-
MepoB. B kauecTBe MOjenu IMOPUOHALBHOZ0 PA3EUMUR
00BIYHO pacCMATPUBAIOT PA3BHTHE CAMOr0 IPHUMHTHBHOIO XO0p-
JOBOTO 3XUBOTHOTO — JianuneTHuka (Branchiostoma lanceo-
latum). Onucanue pasBUTHA STOT0 KHBOTHOI'O HCIOJB3YIOT IO~
TOMY, 4TO B €ro fiIe Majo 3alacHbIX NUTATEJIbHBIX BellecTB
(Mayo xenTka) U ApobieHHe fAina MOJHOE H DABHOMEDHOE.
V apyrux :KmMBOTHEIX (pBIO, penTHIMil, OTHI U AP.) B AMIle MHO-
ro skejarka. J[po6ieHre KJIE€TOK Y HHX IPOHMCXOJHUT TOJBKO HA
aHUMAJBHOM NIOJIOCe, rae obpasyeTcs 3apojBIIIeBBIH THUCK.
HManesHeiilee onucasiue OTHOCHTCA K 9MOPHOHANIBHOMY pasBH-

H K J M

Trio nasnerauka (puc. 1.28). IIpu apobnenun neleHuda cieny-
0T OJIHO 34 APYTHM W MPOMCXOAAT O4YeHb OBICTpO, GracToMepshl
cTaHoBATCA Bee bosnee menkumu. OHE OTOABUraIOTCH OT IEHTPA
aapojasimia, obpasyior cdepy, BHYTPH KOTOPOH BO3HHKAET IO-
noeth — Gaacmoyens (oT rped. blastos — 3apoabim ¥ koilos —
moJIelii). 9Ta mapoodpasHad cTagus aMOPHOHAIBHOI'O PA3BUTHSA



3apOABIA, COCTOANETD U3 COTEH MEJIKHX KJIeTCOK, PACIOJIOMKEH-
HEIX c¢depuuecKHd B OfMH Cro# (Y JTaMOeTHMKA OKOIO 3 THIC.
KIIeTOK)}, HasuBaercd 6aacmyaoi. Ilo ceonM pasMepam 6ia-
CTyJIa MOYTH HE OTJINYAETCHA OT PA3MepOB 3HTOTHL. EcTecTBeHHO,
YTO BCE KJETKH OIaCTYJIH HMeIOT AUILIOHAHKH Habop XpoMo-
COM W HECKOJBKO Pa3NIHYAKTCH M0 KOJWYECTHY IHTATEIbLHBIX
BEIIECTE.

Tacrpyaauuda. 3a cYeT NPOZOIIKAIOIIETOCH MHTOTHIECKOTO
JeJleHudA KJIeTOK 00pasyeTcd BTOPOM, BHYTPEHHENH, KIeTOTHR
CJ0M. 3apOARII CTAHOBHUTCH OBYXCJIOHHBIM.

JByxcIOHHBIH 3apOABIM HAIEIBAETCA 2ACMPYAOL, IPOLECC
ero GopMHpOBAEUA — zacmpyaayuel (oT rped. gaster — xe-
JTYIOK).

¥ naHIEeTHHRA H MEOTHX JPYTHX MHOTOKJETOYHEIX OPraHma-
MOB TacTPYJIAIINA OPOMCXOANT IYTEM BIAYMBAHUA JACTH CTeH-
K 671aCTYJIBl B IEPRUYHYIO TIOJNOCThL Tena (B8 OnacTonens) sapo-
aeimia. IIpu 9ToM HAPYKHBIHA CJ10if KAETOK IracTpPYIILl Ha3bIBAKOT
axmodepmoit (ot rpey. ektos — BHe, CHAPYXH H derma —
KOJKa), BHYTPeHHHH — 3rmodepmoil (OT rped. entos — BHYTDH
u derma — Koxa). O6pasopaBuiascH NyTeM BIAYMBAHWA H Orpa-
HUYEHHAH JHTOAEPMOI MOJIOCTh (racTpolleNb) OPeACTABIAET CO-
60 mONOCTH MepBHYHONH KHMKH. OHA OTKPLIBAETCA HaAPYXRY
OEePBHYHEIM DPTOM {racTpPOTIOPOM, HIH BIacTOMOPOM). IKTOAED-
My M JHTOZepMY HA3RIBAKT 3apPOSBIINEBRIMH JIHNCTKAMH.

JanbHeiillee pa3BHTHe 3apOABINTA cBA3ano ¢ ofpaszopanu-
eM TPeThero 3apPOALIIIICBOTO JHCTKA — Mesodepmbt (oT Tped.
mesos — CPEAHUI, TPOMEXYTOUYHLIA B derma — KoXa), 060-
cofneHneM XODAR, IIeHTPAJILHOM HepBHOH CHCTeMBI, KHIIIET-
HHKA.

QOpranorenes. Opranoreres (ot rpeu. organou — opyaue,
HHCTPYMEHT M genesis — MPOMCXOIeHle, BOSHHKHOBeHHE) —
CIeAYIOMHNH 5Tan 9MOPHOHAILHOTO PA3BHTHA — CBA3aH ¢ (op-
MHEPOBAHKUEM TKAaHEH U OPraHOB,

Opzanozeneas, erne HasuBaeMuil duddepenyupoaxoii (ot
Aar. differentia — paanuune), npexacraBiafgeT coboil HapacTa-
HHE CTPYKTYPHBIX M (DYHKIHMOHAALHEBIX PA3JIHUHA MeXXOy KJeT-
KAMM ¥ JACTAMEK 3apojninia. B rene sapoanima ofpasyeTcsa He-
CKOJIBKO Pa3JHYHBIX 10 CTPOEHHIO H (PYHKIIHH THIIOB KJAETOK.

Croenmanpzanua B AeATeJbHOCTH KJIETOK BHDAXAETCH
B CHHTEe3€ ONpefeNeHHR X 0eIKOB, CBOHCTBEHHR X TOJBKO OIpe-
NeJICHHOMY THIY KJIeTOK: B OAHMX, 00pa3ylmuax KoMKy, CHH-
TE3UPYETCA KePATHH; B [PYTHUX — OCTPOBKOBHIX KJETKAX FHTO-
AepMbl, QOPMHADYRINEH CTeHKH KHINEUYHMKA, — HHCYJIHH
HT.A.

YHEHWE O HNETKE
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Y paaHbIX MHBOTHbIX OAHH K T€ we JapoabilleBble MUCTHH AT Ha4Yano ogHUM H TeM He
opraHam W THaHAM, HOTOPbIE HMEKDT CXOAHOEe CTPOEeHHe W 06LLee NDOUCXOHAEHHE — QHH
rOMOMOruYHbl. [OMOMOrHS OpraHoB CBHUIETENLbCTBYET 0 eiHHCTBE HUBOTHOIO MUpa.

72

PaccMoTpHM mocaeACBATEIBHO AaSbHeINIee DASBATHE 3aDP0-
Iuinia. ITpu 3aseplneHVH CTAAUH TACTPYIbI KIETKH 3KTOASDMAEL,
PACTIONIOKEHHEIE Y IEPDBUYHOTO pra (racTponopa), CRICTPO JesIAT-
CcA ¥ 00pasyoT HEPBHYIO IIJIACTHHKY, KOTODAA TRHETCA IO BCeH
COHHHOH cTOpoHe 3apoabiina. I1o KpasM HepBHOM NIACTHHKH
BO3HHKAIOT HePBHEIC BATHKW, PASBHBAIOHINECHA B HATIPABJICHILIE
BBepX cKJagKH. IleHTpaAbHAA YACTE HEPBHOH ILTACTHHKH NPO-
rubaercs, ofpasysa HepPBHBIA xkesobor, OK yraybusercd, cKIak-
K¥ HApAcCTalT HABCTDEYY APYT APYrY H CMBIKAITCA HaJ HHM.
Heppuriif :xenoboKk mpeBpaInaerTca B JeMKALTYK HAJA 3HTOAePMO
HEPBEYK TPpYBKY — 3AYATOK IEHTDANBHOH HEDBHOH CHCTEMBI.
Hepenuuit xoHely HepBHOM TPYOKH paciiupeH. ¥ MO3BOHOYHBIX
KHMBOTHLIX HA MOCAeIYIOMMNX dTANAX PASBHTHA OH INpEBpAINaeT-
¢A B roj0BHOU Mo3r. OcTansHAA YaACTE IKTONEDPME CAYHHT OCHO-
BOM I8 KOMKHOro SnHTeJHs. OT CHUHHOH CTOPOHK 3HTOLEepPME!
IpAMO NOJ HepBHOH TPYOKOM ¥ XOpPZOBBIX OTINHYPOBRIBAETCH
TUJIOTHHHA YIIDYTHHA TAX — X0paa, KOTOpad CAYAHAT OCeBRIM CKe-
JeroM. ITo Soxkam OT 3a4aTKa XODAEI B BHAE ABYX KapmMaHooGpas-
HEIX BEICTYNOB 060co6seTCA TPEeTHH 3apOJEIIIEBRIH ITUCTOK —
Me3oAepMa. M3 ocTaBmeiica 4acTH SHTOAepME GoOpMHpYeTCA
SMUTEeNUH KHMeyHHKA. JTa CTAAUA PASBUTHA 3APOLBIIIA HOCUT
HaspaHue Hedpyaw (0T naT. neurula, yMEREIIUT. OT T'bed.
neuron — HepB). B 3T0 BpeM#A MeHfAeTCs M BHEITHWI BHA 3apo-
anma. OH yannaAeTcd, 060cobAAI0TCA MOJI0BHOM M TYJIOBHITHEIE
oThenbl. Knmeunnk cHadana uMeeT BHJ npamod Tpy6xu. Ha
MecTe FACTPOIIOpA BOHMKAET AHAJLHOE OTBEPCTHE; HA ITIPOTHBO-
MONOMKHOM eMy KoHIe GhOpMHpPYeTCA POTOBOE OTEEPCTHE. ¥ HO-
3BOHOYHKIX XHBOTHEIX M3 BRIPOCTOB CTEHOK KHIOEYHOH TPyOKHA
PA3BHBAIOTCA MEAYAOK, IeUeHb U APYrue OPraHbl MHMEBADH-
TeJbHOH cHCTeMEl. B nepeaHeil yvacTH KMImeYyHol TpyOGKH, B Me-
¢Te KOHTAKTA IHTOLEPME ¢ dKTOJAEPMOil, NPOPLIBAIOTCS sKabep-
HEle HIeAH, GOpPMHUPYIOTCA »Kabpht. ¥ AaHneTHHKa B prIG yxabpnl
GYHKOUOHHPYWT B TEHYEEHE BCeH JKHUIHHM. ¥ HAIEMHBIX MOIBO-
HOYHKIX 3TH SMOpHOHATEEEe 00PA30OBAHKA B IPOOECCe PASBHTHA
peaynupyiorca. Jlerkue Ha3eMHBIX ITO3BOHOUYHEIX BO3SHHKAKOT
KAaK GPIOMIHEIE BEIPOCTHI HepefHero KOHITA KMITeYHON TpyOoKH.

H3 MedonepMEbl, COCTABNAIMEH 3JHAYUTENBHYID YACTE MAC-
chI PMOpPHOHA HA CTAKHM HeHpyJnl, (GOPMUDYIOTCHA MYCKYJIATY-
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pa, XpAllTeBbIe 1 KOCTHRBIE 2JIeMEeHTHI CKeJeTa, KPOBEBOCHAA CH-

¢TEMA, ODPTAHBI BHAECJEHAA N PDA3MHOMKEHHA.,

BaaumonedcTBHe TacTell pa3BHBaloOMerocs zaponsnaa. Paa-
EHTHE BCeX YACTEH 3APOAKIITA APOHCXOAHT COrJIACORAHHO M CHH-
Xporro. Ha onpegesea ol cTafHd PDABHTHA 34DPOJKIINS BO3-
EERAeT CHemHDHYHOCTE JeATeIbHOCTH KJeTOK B 344YATKAX Op-
ragHoB. IIpocaemeno, U3 KaKHX I'PYIO KJIETOK JKTOAEDMEI, 3H-
TOAEepPMBl H Me30AepMEl HOPMHPYIOTCA Te UIHA MHLIé OPTAHKI.
EcTh yYacTKH, KOTOphIE CIIOCOOHEI BIHATE HA DA3ZBUTHE COCE[-
HRX oprasoB. CBefleHHA 0 TAKOM B3AMMHOM BIAHUAHUH OBLIH 110~
JIVYEeRBl B PE3YJILTATE HEePECAAKH YYACTKOB OAHOTO 3aPOALIIIA
Ipyromy. A BOT KyJbTHBHPOBaKHHe MIOTHMPOBAHHEIX KJIETOK BHE
3apojnIa He OPHBOJIHUT K o0pa3oBAHHI0 THIIHYHBLIX TKAaHEH
E OpraHOB, KaK B neJoM 3apogeime. Ilogo6HbIe OOBITE IIHPOKO
IpPOBOSATCA HA JATYIIKAX, TPDATOHAX, AKCOJOTIAX.

Bruiy npoBepeHsl Takue skcnepuMeHTEI. Ha cragun panneil
TACTPYJbL HPAH YIaCTOK XOPALL ¢ 3aYATKOM Me30AeDPME! ¥ Of-
HOTO 3apOJLINIA M MePecAXHBAJIH [OJ SKTOAEPMY APYyroro sa-
pozeinta. B MecTe KOHTaKTa Mepeca’X€HHOT0 Y4YACTKA XOPJH
H 3a9aTKa Me30JepMEI ¢ DKTOAepMOH BTOPOTO 3apOABIIIA B Hel
BO3HHMKAJA JONOJHHTEILAAA HEpPBHAA TPYOKA, a 13 DepecaKeH-
HOTIO YYACTKA PA3BHBAJIMCH XODJa X Me3ogepma. B apyrux omnsi-
TaX M3 OepecakeHHOT0 YYacTKa XODALI H Me30JepMhl BOZHHKAT
EOMILIEKC OCEBBIX OPraHOB,

Hepsras Tpy6ka He DA3BHBAETCA, €CJIH Ha CTANUM paHHeH
racTpy/bl ¥ 3apofBillla OIOJHOCTELIO VAANHATE 3a4YATOK XODPJEL.
H xopga B cBOIO o4epensh AJIA PAZBUTHA HYKAAeTCA BO BINAHNH
3a9aTKA HePBHOH TpyOku, BausHue ofHOTO 3a9aTKA 38DOARIIIA
Ha Jpyroil HASMBAETCA IMEPUOHAABHOU undyKyUel.

BauagHe BHeNIAHX YCAOBHR HA 3MOpHOHANEAOE PA3BHTHE
opragmsma. OrpoMEoe BAMAHHWE HA PA3BHTHe 3apOABLIIIA OKAa-
3LIBAIOT YCIAOBHMA BHEUIHeH CPeAbl: TEMIEDATYPA, CBeT, BI&MK-
HOCTh, BO3JeCTBRE XHMHYECKHX BEINECTB M T. 1.

BpenHoe BO3ASHCTBHAE HA Pa3BHUTHE 3apoaLilla YeNoBeHa oHasLIBaT ynoTpebnerH1e po-
m JUTENSIMYM @NKOrONe, HAPHOTHHECKKX BELecTB, KypeHHe TabaKa. ITH RO HE TONbHO Nojg-
pLIBAIOT 340P0BLE B3POCALX MOACH, HO W MOMYT Bbl3BATh HeobpaTuMble usMeHeHns [AHK
XPOMOCOM NOAOBLIX KNETOH, BIHMAS TaKWM 06pa3soM HA WMM3HECNoCOoBHOCT 3apoiblwa
H BbI3bIBAA €r0 HEHOpManbHOE Pa3BHTHE.
Ynotpetinenne GyRyweid Matepbio aIKOToNs, HaPHOTHHOR, Hypenne B nepuoq Gepemen-
HOGTH MOTYT NPHUBECTH K HApYILEHHWAM Pa3BUTUR 3MEGPUOHA U NOABNEHWI0 GonezHen y Oy-
Oywero pebeHKa.
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Puc. 1.29

HeripAamoe passutve
¥ am¢prdui:

A — roAQBaCTHK;
b — aArywka
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1.5.6. NOCTIMBPUOHAJIbHOE PA3BUTUE

IlocmamOGpUORGABHBLIL, LI ROCRe3apoduiuieanill, ne-
puod pazsumun HAYMHAETCHA CO BpeMEHH BBIXOZA PA3BHBA-
IOIIerocsd OPrafmuaMa U3 AHIEeBRIX 000/10YeK HIIH IIOCIIe POXKIe-
HHA ¥ KUBOPOAAIHX KHUBOTHHIX.

Pasnnualor gBa BRAa nocT3MOPHOHATHHOTO PASBUTHAA: IIPHA-
MOe ¥ HeipAMoe, IIpn npRmom paazsumulu POIHBIIFMHCA Op-
raHH3M CXOZEeH €O B3pocakiM. I1IpH Henpamom pazsumiuu 3m-
fpHoOreHe3 IPHBOAHT K 00pa3oBaHHI0 MAYHHKH, KOTODAA OTJIH-
YaeTcH OT B3POCIIOTO OPraHEU3Ma M0 MHOTHM IPH3HAKAM.

Hpamoe pazsumue BOZBHUKIO B HPoNecce 3BOJIIOINHA Y PAAA
6eco3BOROYHLIX: THABOK, MHOIOHOMKEK, TAVKOB, HEKOTODEIX
HacexoMuIX. IIpsAMoe pasBHTHEe XapakTepHO AJAS GOJBIIWHCTEA
MIO3BOHOYHLIX ! TPECMBIKAIOIMAXCSA, OITHL, MJIEKOIIATAIONUX.

Henpamoe pazsumue XapakTepHo I KHITeYHONOJIOCTHRIX ,
MIOCKHNX H KOJBYATKIX YEPBEA, PAKOOODa3HEIX, HACEKOMBIX, He-
KOTODPHEIX APYTrEX 6eClO3BOHOYHEIX, 4 U3 IIO3BOHOYHEIX — JJIA
ambubuii. ¥ 3THX MKHABOTHEIX H3 SH1la TOABJIAITCA JHIHHKH,
KOTOPHIE BEAYT OTJIHYHEH OT B3pOCIEX 00pa3s »Ku3HKu. CTpoeHnAe
ux boJsiee IIPOCTOE, YEM YV B3POCABIX *KMBOTHRIX, ¥ HHX pa3BHBa-
I0TCA 0cobble IMYMHOYHEIE OPraHbl, KOTOPBIX HET YV B3POCIIBIX.
Tak, v rON0BACTHKOB JATYIIEK €CTh HADYXKHbIe #abpel X XBOCT
(puc. 1,29), TIpeBpalnedre JINUWHKHW BO B3POCAOE }KMBOTHOE CO-
NPOBOXKIAeTCH INIYOOKOH TepecTpoiikoil BHemIHEeTO H BHYTpeH-
Hero cTpoeEns. Ilpu Meramopdose v roIOBACTHKOB PA3BHUBAIOT-
CH KOHeUYHOCTH, HCIE38eT XBOCT, OHH HAYMHAIOT ALITIATH ACTKH-
MH. CEI‘OJIETRH JIArylIKH NepexXolAT K XXH3HH Ha CyIie.

Henpamoe pa3BUTHE AaeT )KMBOTHLIM CYIECTBeHHEIE Ipe-
HAMYTIecTRa. JINIMAKA TIPEACTARIAST TAKYI0 CTAAHIO PA3IBH-
THS, KOTODasa npncnocoﬁnerla AJH aKTHBHOTO IIHTAHHNH H PO~




cra. Kax OpaBuio, THYMHEKHM H B3POCHLIe 0cOGHM OAHOrO BHAA
FHEYT B PAJHRIX YCAOBHAX H NO3TOMY HE KOHKYDWDYIOT ADYT
C JPYTOM 32 MECTO M IHINY, ¥ HEKOTOPBIX YXMBOTHLIX JHYMH-
KH ofecreunBaloT paclipocrpanene sufga. HanpaMep, ¥ MHO-
TAX CHAAYAX M MAJIONOABHMIKHEIX depreil, MOJJIIOCKOB B 0060~
NOYHNAKOB JUYHHKH CROGOJHO HAABAKOT H 3aHHMAIOT HOBBIE
MecTa OOMTAHAA,

KnwueBble cnoBa: Gecnonoe pa3MHOMeEHUe, BereTaTHBHOEe pa3-
MHOMEHHWE, NON0BOe Pa3MHOMEHHE, raMeTbl, ¢a3bl Menoaa, nepe-
HPECT XPOMOCOM, CNEPMATOrEHE3, 0BOTEHES, ONOAOTBOPEHHUE,
OHTOreHes, aMGpHOHaNbLHOE pa3suTHe, NOCTaIMEPUOHANbHOe paa-
BUTHE.

=

. BHOnoOruyecKoe 3HavYEHWe MUTO3a W Mero3a.
. becnonoe paaMHomeHWe, ero MHOroo6pa3ne M NpaKTHHECHOE WC-

nonb3oBaHHe.

. Monosoe pa3MHOMEHKE OPraHU3MOB 1 ero 6UoNorMiecHoe pa3MHo-

HeHue,

. YepepgoBaHKe nonosoro ¥ 6ecnonoro pasmMHOMEHUS B MHU3HEHHbIX

LUMKNax XBOWEH, NanopoOTHMKOB, NPOCTEHLIKX. Buonoryyeckoe aHa-
YeHWe YepeloBaHus NOKONEHWH.

. MapTeHoreHea v riHOreHe3 y NO3BOHOYHbLIX HUBOTHbIX U UX BUONO-

rM4eCHOE 3HaveHne.

. QMGDHOI‘IOFHHGCHHE AOKaaaTenbCT8a 3BONIOUWOHHOIO poacTBa Hw-

BOTHbIX.

. bronornyeckoe 3HaveHwe B NOCTIMOPHOHANBHOM Pa3BUTHH MH-

BOTHbIX.

. BNusHHE OKpyMalowWEed cpeabl U ee 3arpA3HeHHs HA pa3BuTHe op-

raHHW3aMOB.

. BNuAHWE RYpEHMA, ankoronuama v ynotpebneHus HapHoTUHOB POaH-

TENSIMK Ha 3MOPUOHanNbLHOEe pa3BUTHE H OTHIIOHEHKWA B Pa3BHTHH Y UX
Aeten.

. Ha3oBuTe paanuyua mexay 6eCnofbiM ¥ NONOBLIM PA3MHOMEHHEM.

. Movyemy 3HaHUA 0 pa3nuyHbix $opMax pa3MHOMEHWA OPraHW3MOoB
WMEIOT BaHOe NpaKTUYecKoe aHaveHne? KaK 3T 3HaHWA WCnonb-
3ayer YenoeeK?

. Kaxkue PopMbl 6ecnonoro paaMHOMEHUA WHPOKO NPUMEHATCH
B CENLCKOM X03ARCTBE?

. B yeM Bbiropga NpakTUHECHOro MCNONL30BAHWA NapTeHoreHesa?

YYEHWE O KNETKE
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5. Novyemy NpW NONOBOM PA3IMHOMEHHH NOABAAIOTCA OPraHU3Mbl C HaK-
6onee pa3HoOOGPA3HBIMK NPUIHAKAMU?
6. [laiTe onpeneneHHA Mero3a, AWNNOMAHOIO HaBopa XpoMOCOMm, ra-
NNOHAHOIo Habopa XDOMOCOoM.
7. HaHoe 3Ha4YeHHe HMEET HE3aBHCHMOE DACXOKAEHHE MOMONOTHYHbIX
XpOMOCOM B NEPBOM fieNeHHH Meno3a?
8. B 4eM 3axnouaeTcs BUONOMMHEcHOe 3HaYeHHe Mero3a?
9. HaKoBbl PA3NUYUR B CTPOEHUH HEHCHKUX U MYMCHKHUX NOAOBLIX HKNe-
TOK?
10. B 4eM NperMyIecTBO BHYTPEHHErO ONAOA0TBOPEHHWS NO CPABHEHUID
C HapyMHbIM?
11. Y70 npepcTasnneT COH60H PelyHUMOHHOE aeNeHne?
12. HaK pa3sBHBalOTCR CNEpMaTo3oMAabl U ARLIEHNETHH?
13. Y10 3HAYMUT «4BOAHOE OMOAOTBOPEHHE: ¥ PACTEHUA?
14. Hanoe 3HA4YeHHe HMEET IHAOCNEPM Y LIBETKOBLIX PACTEHHH?
15. B yeM 6MONOFrHYEeCcHOe 3HAYeHWE OMNOLOTBOPEHuA?
16. KaKKe cTaguu NPOXOAHT OPraHu3m B CBOEM Pa3BHTUKU?
17. HeM otan4awTca CNegyouwHe ctagvv IMEPHOHANBHOO pa3BUTHA;
6nacrtyna, racTpyna, HeHpyna?
18. B 4em npuHUMRMANLHOE CXOACTBO HavYanbHbiX 3TanoB 3MGpHOHaNnG-
HOTO PA3BUTHA BCEX HUBBIX OPraHU3MoB?
19. KaKue opradbl Ha3bIBaTCs MOMOACTHHHBIMH?
20. Kaxoe pa3B1THe OpranM3amMa Ha3blBaeTcs NOCTIMOPHOHANbHBIM?
21. Yem otM4aeTCA NPAMOE NOCTIMOGPHOHANLHOE pPa3BHTHE OT HEMpA-
MOro?
22. B yeM 6MONOrnYEeCKoe 3HAYEHHWE HENPAMOTO Pa3BHUTHA?
23. HaKoW Bpel pa3BMBaOWEMYCA OPraHM3My HAHOCHAT KYPEHHE, YNo-
TpebneHne anHeronA U HaApHOTUKOB?



MpoynTaB 3Ty rnaBy, Bl y3HaeTe:

@ 4TO M3y4aeT reHeTHHa;
novyemMy noToMcTBO HacaeayeT NPU3HAaKKW poanTENBCKUX OPraHHamos;

B HaKoBbl 3aHOHOMEPHOCTH U MEXaHW3Mbl HACNeACTBEHHOCTU H H3MEHYHU-

BOCTH;
B Ha 4eM OCHOBAaHAa CeNeKUMWA, HaKWe METOMbI OHA UCMOoNL3YeT.

Haspanpe HaykH ¢reHernxas npenaoxni B 1906 r. anrani-
cKMil Omoigor ¥ . BaTcoxn.

leveTMHa — HayHa 0 HACNEACTEEHHOCTH M H3MEHYHBOCTH MHBLIX OPraHH3MOB.

Kar Hayka regerura cymectryer ¢ 1900 1., xorga HeCKOMk-
Ko yueHHX (X. [le ©pus, K. Koppere, 3. Yepmak) HezaBHCHMO
IpYT OT APYTa OTKDBHLIM 3aKOHOMEDHOCTH HacJef0BAHHA DOAM-
TEIbCKUX NPH3HAKOB, KOTOPEIE 9KCNEDIIMEHTATLHO YCTAHOBHI
emfe B 1865 r. wemckuil ecrecrpoucneiTarens I'. Mengeas. Ha
OCHOB€ IIPOBeAeHHOr0 CTATHCTHIECKOrO AHAJIHSA DPE3YJILTATOB
CKPeI[HBAHMA PACTEeHHH ropoxa, o0JaaaBOIHX Pa3HLIMH IIpH-

7




OCHOBbI FEEHETHKK
W CENEKLHA

3HAKAMH, OH ¢C(DOPMYIMDPOBAN HECKOJIBEKO NPABKII, KOTOPEIE BIIO-
CIIEJCTBHH HOJYYHIN HA3BaHHe 3aKOHOR Menpneaa. Torga xe
BCIOMHUNH 0 paBorax B.Py, O.Teprsura, 3. Crpacbyprepa,
A.BeiicMaHa, B KOTOpEIX ObIia chOpMYIHpOBAHA ¢AJepHAas TH-
noTes3as HACAELOBAHHMSA ITPHU3HAKOE, CTABMIAL B OyAYIIIEM OCHO-
BOit XpOMOCOMHOI Teopur HacneacTsenaocTtH (T. Mopras u ap.).

CeneHu®a — Hayxa 0 METOJAaX CO3AAHWA COPTOB, FTMEPHAOB KyNbTYPHBIX PACTEHWA W NO-
POL, IOMBLLHHX HHBOTHBLIX, WTAMMOB MUKPOORTaHM3MOB € HYHHLIMM YenoBery npM3Ha-

HaMH.
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Hopodoii 1 copmom HA3KRAKT TOTYAANHI PACTEHHH HIHN
HKHBOTHBIX, CO3JAHHYIO YEJIOBEKOM A YEOBAECTBOPEHHUA CBOHX
norpebHOCTEH; OHH XapaKTePHIVIOTCA CHeIUDHIeCKAM I'eHo-
doHIOM, HACAEACTBEHHO 3AKperIeRHLIMyU npusHakamu. Huo-
rga oHH OBIBAXOT YUCTEIMA JMHAAMH — FeHOTHIHYECKH OJHO-
POIHEIM ITOTOMCTEOM, HOJYIEHHBEIM 38 CUeT CaMOOILIOAO0TRODE-
HHA.

Y MHEDOOPraHM3MOR YHCTYI KYJIBTYPY HAZHIBAIGT LITAM-
mom. TeopeTHuecKkoil OCHOBOH CeleKOHHN ABJAETCA TeHeTHKA,
OCHOBHEIe METOALI CeJIeKIITHOHHOR paGoTel — oTGop, rubpuan-
3AIUA, TOJYIUIOUAWA, MyTATEHES,

2.1. 3aKOHOMEpPHOCTH
HacNefCTBEHHOCTH

OaHuM H3 BaKHEWUIIHX CBOMCTB MHBEIX OPraHM3MOB fBJIA-
ercA rRacnedemeennocmes — Iepejavua NPHIHAKOB DPOJHTE-
JeH UX MOTOMCTBY. 3aKOHBI HACIEACTBEHHOCTH OLIJIA OTKDEITHI
M3IBECTHHIM YelICKHM ecTecTBOMCIETaTreneM I'peropom MeH-
JeJem.

2.1.1. 3AKOHblI MEHAENA

I'perop Horana Mengean (1822 — 1884) — a66ar MOHACTHI-
pa B BpHo (HexH1A) o npaBy CUHTAETCSA OCHOBATeJieM MeHETH-
KH. B pe3yipTaTe OILITOER HAJ FOPOX0M OH ¢HOPMYIHPOBAN 34~
KOHBI HACJIEACTEREEHOCTH, Pa3paboTan KOHMeNmuG JOMHMHAHT-
HEIX ¥ PEIleCCHBHLIX T€HOR.




WUCTOPHYECKAS CNIPABKA

I MeHaens ABNAETCA OCHOBOMONOMHUKOM rMBGPUAONOrMHECKOr0
adanus3a, U3NOMEHHOro UM B dyHaaMeHTanbHOM Tpyae «OnbiThl Haf
pacTuTenbHbiMKM rubpuaamu» (1866). B onbitax Hag ropoxom . MeH-
Aenb ucnonb3oBan ru6pUAONOrHIecKi METod, CyTb
HOTOPOro 3aKNiyaeTcs B NonyYyeHuu rubpuaos (no-
TOMKOB OT CKpel{MBaHWa OpraHM3mMoB) U UX CPaBHM-
TeNbHOM aHanu3e B pAAy nokoneHuin. [Ana aKcnepwm-
MEHTa Y4YeHbI UCNONL30BAN YHUCTLIE NUHUK (TEDMUH
BBegeH no3xe, B 1903 r.) Takux pacTeHui ropoxa,
B NOTOMCTBE KOTOPbIX NP CaMoOonbiieHMH He Bbino
pas3nuyuMKM NO aHanU3upyemomy npuaHaky. [Apyrumu
CNnoBamu, NONy4anoch reHOTUNUYEeCcKH OAHOPOAHOE NOo-
TomcTeO. I. MeHaenb, Kak npasuMno, UCNONbL30Ban KOH-
TpacTupyloWmue NPpU3HaKu: rnagkas NoBepxHoCTh ce-
MAH ¥ MOPIMHUCTBIE TOPOLKWHBLI, PACTEHUA BbICOKUE
¥ HU3Kue, 6enas U po30Bas OKpPacKa BEHYMKA LIBETKa
M T.M.

Ilepesiii 3axon Menaens — 3aK0H eIHHO-
ob6pasua ruOpuaoB nepsoro nokoseaus. Ceon
oneIThl I'. MeHZeIb HAYAJ € TOTO, YTO CKPeIu-
BaJI COPTA ropoxa, KOTOPLIe PAa3/IMYaIuCh JUIIE
0 OJHOI nape aJbTepPHATHBHLIX (Hanbonee KOH-
TPaCTHPYIOMINX) TPH3HAKOB. Takoe CKpelMBaHME HA3BIBAETCH
Mmonozubpudnbim. J[Ina nepBoro sKCIepuMeHTa eCTeCTBO-
HCOBITATENb BEIOpAJ cOPTa ropoxa, pasindyaloniuecs 0o IBeTy
CeMAH: KeJIThle U 3eneHble. [IoCKONBKY FrOpOX ABIAETCH CAMO-
ONBUIAIIIAMCHA PACTEHHEM, TO Y PACTeHHH OJHOTO COPTa BCE
ceMeHa OBINM 3eJIeHBIe, YV APYroro — TOJABKO KeaTwkie. B mep-
BOM CEPHH OIBITOB BCE OCTAJIbHBIE IPU3HAKM PACTEHHA BO BHH-
MaHWe He IDMHMMAJHUCh M NPHA aHAJU3e He YYHUTHIBAJIHUCH.
I'.Menjens MpoBeJ MCKYCCTBEHHOE MePEeKPecTHOe ONbLIeHHEe
M CKPEeCTHJI COPTAa, pasdjuyallniMecs 110 IBeTy ceMAH. Driia
BEISIBJIEHA MHTEPECHAS 3aKOHOMEPHOCTH: K KaKOMY OBI copTy
He NPHHAAJEKAJ0 MAaTepUHCKOe pacTeHHe (C KeJATHIMH HIIH
C 3eJleHBIMH CeMeHaMHM), ceMeHa ru0OpH/IHOTIO PACTEHNA OKA3kI-
BAJIUCH TOJIBKO JKeJThIMH. BO BTOPO# cepuuM ONBITOB YVYEHBIH
HCITOJB30BaJ COPTa TOPOXa, pasjiH4yaoninecs o TeKCType Io-
BEDXHOCTH CeM#AH: IJIafikue M MopmuHUcTEIe. U 31ecs momy-
9MJIACH CXOJHASA KapTHHA: IIPH JIOOBIX BADHAHTAX CKpeluBa-
HUA y rUOpUAHBIX pacTeHHIH ceMeHa OBLIM TOJNBKO TJIAAKHMH
(puc. 2.1).

OCHOBbI FTEHETUHMU
A CENEKUMM

lperop MeHaeAb
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OCHOBbI FTEHETUKM
W CENEKUMM i Sene 1" MopuaHHCTHIH
Cxema
MOHOTHGpHAHOTO g
CKPeLMBaHUA S &
e E—
Meszgens caenan BHIBOJ O TOM, 4TO I'MOpHAHBIE MOTOMKH
B IepBOM INOKOJIEHUH B,HHHOOGP&BHH.
Y ru6puaos Nepeoro NoOKoNeHWs NPOSBNRKIOTCA NPU3HAKM TONLKO OJHOr0 W3 pPoaUTENeH.
m Takue NPU3HaKKU 6bl1M Ha3BaHbl JOMHHAHTHbLIMH, a HEeNpPoABNAKWHWeCs NPU3HAKH — pe-

yeccHBHbIMH. O6HapYEHHas 3aKOHOMEPHOCTL Gbina chopMynupoBaHa Kak eguHooGpa-
3nWe ru6pHAOB NepBoOro NoKoneHHs. B fansHeiiem 310 6610 HA3BaHO NepPBbLIM 3aKo-
Hom MeHpens.

B oneiTax MeHzens B peaybTaTe CKPENMBAHNA DA3IHIHbIX
COPTOB ropoxa 66110 06HADYIKEHO NnoJiHoe QOMUHUPOBAHUE, KOT-

JIa rubpuHbIe PACTEHUA HMeIU peHomun (COBOKYIIHOCTh BHEII-
HUX NPH3HAKOB) TOJBKO OJHOTO M3 DOAUTENe.

MCTOPHUYECHAS CMPABKA

JAoMuHaHTHbIe annenu (cM. ganee) NPpUMHATO 0603Ha4aTh NPONUCHbI-
MU GyKBamu: Hanpumep, A (KenTole cemeHa), B (Taagkue cemexa). Pe-
LeccuBHble annenn 0603Ha4valoT CTPOYHbIMKM ByKBaMu: Hanpumep, a (3e-
neHbie cemeHa), b (MopluMHKCThIe cemeHa). CnefoBaTensHo, cxemaTiye-
CKM nioBGas roMo3urotHan ocobb 0603HaYaeTcn Kak AA, aa, BB, bb v T.n.
[eTepo3urotHblie ocobu — Aa, Bb m T.n.

[MGpuabl pa3nuyHbiX NOKONEHWA NPUHATO 0603Ha4aTh F; (nepeoe no-
KoneHue), F, (BTopoe nokoneHwe) u T.4. Poantenein o6osHavawor P, Ma-
TEPHHCKYIO 0Co6b — % (3epkano BeHepbl), OTLOBCKYIO 0C06b — d* (WMT
¥ Konbe Mapca). 3HaK ckpelwrsaHua dopm — X,

Bonee nmosaHue HccnefoOBAHHA NMOKA3aJMd, YTO MHOTAA HA-
Onropaerca Henoanoe doMuHuposaHue, Korga rubpuasl obia-
AA0T IpoMeXKyTO4YHBIM (eHOTHnOM. TaK, IpH CKpelIUBAHUHA
pacTeHMi HOYHON KpACaBUIlbl, HMEKIIUX KPACHBIE I[BETKH,
€ pacTeHUAMH, UMEIIUMH Gesible IBETKH, Bce rUOpUIL! IIepBo-
ro IOKOJEeHHA HMEIOT PO30BLIE IBETKH.




OIeMeHTADHEIMHE €fHHHIAMY HACIEACTBEHHOCTH HABISIOTCH
2enbt. CymiecTBOBAHRHE KAKMX-TO AACKPETHHX HACHeACTBeHABIX
$aKTOPOB B NOJAOBHX KAETKAX OBIIO NPEANONOMMHTEABHO BEI-
ckazaso I'. Mengenem eme B 18365 r. B 1909 r. garckHii 6nosor
Bunprensm HoraHceH Haspal AMCKPeTHHeE HACIEeJCTBeHHBIE
$axTopHl renaMi. B HacToAmee BpeMA H3IBECTHO, YTO I'eH pei-
cTagager coboil yuacTox monexynsl JIHK. CoBoKynuoCTE reHoB
OPraHH3Ma HASHIBAIOT Zenomiunom. ['eHOTRI H BHeITHAA cpe-
Aa ONpeAensaIoT H hOPMHDPYIOT (peHomMUNR OPraHHaMa — COBO-
KYOHOCTE MOPJONOTHIECKHX, (PHINONOTHUYECKHX, IOBEACHIE-
CKHX ¥ ADYTHX IPDH3HAKOB M ¢BOMCTB OPraHH3Ma.

OCHOBbI TEHETHKH
H CENEKLIKH

COBOKYNHOCTb BCEX FeHOB ranfOWAHOTO HaBopa XPOMOCOM HA3LIBAKOT TEHOMOM.

leHnd, onpenensaiolHe Pa3BHTHE anbTePHATHBHLIX NPH3HAHOB W PACNONOXEeHHbIE B MaeH-
THYHbIX Y4aCTHax MOMONOrH4HbLIX XPOMOCOM, T. €. NapPHbLIE NEHLB, HA3LIBAKOT ANNENAMN, HITH

aAnnenvHbLMH reHamm,

IIpu auoaonpgHOM Habope XpoMocoM B JMIO0OH KJeTKe K-
BOTHOTO HJIH PACTeHHs BCErJa MMEETCH 0 ARA ANNEnA N0H0ro
retia. B monoBux Kiaerkax (zamemax) B peaynabTaTe Meiosa co-
RePKHTCA TONBKO MAILUTOHAHLIA HAGOD XpOoMOCOM (71) H TOJABKO
M0 OAHOMY AJLIENIO.

Ilpu ciuAHME ABYX DOJHTENBCKEX TAMeT 06pasyerca KIeT-
KA ¢ JHIUIONMIHEIM Habopom XxpomocoM (2n) — suzoma. Ecan
y o0pazoBaBmeicA 3UTOTH rOMOJIOTHYHBIE XPOMOCOMEBI HECYT
HIEHTHYHEBIE ANJIEIH, TO 3T0 20M03uzoma. JlanHbli repman 6611
BBeeH MeHeTHKOM ¥.BaTcomom B 1902 r. Ilog roMo3uroTHo-
CTHI0O MOHHMAIOT HACNEACTBEHHYIO OAHOPOAIOCTh OPraHH3MOB,
B MOTOMCTBE KOTOPHIX HE IPOHCXOAMT pACIIeILIeHHA NPHAJHA-
koB. ['opox, KAK CAMOONLLISEMOE pACTeHNe, OOBIUHC FOMO3ATO-
TeH [I0 MHOTHM NpH3HAKAM. B OTJIHYHe OT TOMOINCOTH, ¥V 2€-
mepo3uzomy: B FrOMOJIOTHYHEIX XPOMOCOMAX JOKAJAH3I0EAHK
pasHble aynend KaXXJAOro refa, OTBEeYAalOIIHe 334 ANpTepHATHB-
Hble TpU3HAKH (HADPHMED, rIafKyi0 A MOPIIHHHCTYIO NOBEPX-
HOCTBh ceMAH ropoxa). IIoroMcTBa zemepo3uzomusvix ocobeil Ipo-
ARNAIOT pa3HEIe NPH3HAKH, KaK nmpaBmwro, reTepO3HroTHRIE 0C0-
6m HaubBosee MHUIHECIIOCOOHEL.

Bropoi 3axoH MeHaena — pacmenjieAde NPH3HAKOB ¥ TH-
6pugoB BTOpOTre NoKoAenHAa. M3 rufpuaEBIX cemAan ropoxa
ObINH BRIPAINEHBLI PACTEHHA, KOTOpPhIE 3aTeM OBLMH pAIMHOMKE-
HBHL €CTECTBeHHBIM ANA ropoxa coocofoM — IIyTeM CaMOOIbINe-
HHA, H TAKHM 00pa3oM NOJIy4IeHEI CeMEHA BTOPOro MOKOJEHHA,
He TOABKO ¥EJThIE, HO H 3e/eHbe, COOTHOIIEHNE JKeNThHIX H 3e-
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OCHOBbI TEHETHKKH
W CENEKUUK

Cxema

06pasoBaHuA 3uroT
nNpH MOHOTHBPUAHOM
CKpewMBaHum

JIeHBIX CeMsAH B cofpaHHOM yposkae cocrasuio 6022:2001
OTBETCTBEHHO, T.e. 3:1. CiexoBaTenbHO, IPU CKpPENMBAH
rubpHAOB MEepPBOTO MOKOJEHUA MeKAy coboil BO BTOPOM ITOKO-
JIEHUH MPOU3OILIO paculellJIeHue NPU3HAKOB o (heHOTHITY 3 : 1.
ABanormyHsie pesyJIbTATHI ObLIN MOJYYEHE] 110 Iape NPH3H.
«TJIafJKHe ¥ MODIMMHHUCTEIE CeMeHa», «nypnypHasa u Gen
OKpacka BeHYMKa». [[aHHBIE SKCIEPUMEHTOB CBUAETEILCTBOBA'
JIM O TOM, 4TO y TUGPHAOR BTOPOrO MOKOJEHHA MPOSBIISA
PellecCUBHBIN NMPU3HAK, CKPBITHIA B IEPBOM IIOKOJEHHUH.
Cxemy 06pasoBaHus 3Ur0T BTOPOro MOKOJEHNUA MOMHO IIpej-
CTABUTH ciaeayiomum obpaszom (puc. 2.2). M3 nonyueHHo#M nocsue-
AoBaTeAbHOCTH 3uror F, (AA, Aa, Aa, aa, unn AA, 2Aa, aa)
BH/HO, 4TO cooTHomeHue 3:1 no denoruny obbAcHAETCA TEM,
YTO B roMo3urore AA npeAcTaB/ieH TOJAbKO AOMHMHAHTHBIM aJ-
JieJdb A, OTBEYAIOIIH 3a YKeJITHIH IBEeT CeMAH, B M'eTePO3UToTax
Aa TOMMHHDYeT ajiejb A U IOAABIAET NPOABJIeHHEe PelecCHB-
Horo (a) dheHoTHNIA, T.€. 3€JI€HOrO HBeTa ceMsaH. TOIBKO B roMo-
3UroTe aa B (heHOTHIE IMPOABIAETCHA PEIeCCHBHBIA NPHU3HAK —
3eJieHBIH BeT ceMsaH. W coBepnIeHHO 04eBHIHO, YTO pacIlelLIeHue
110 PeHOTHIIY COOTBETCTBYeT coorHomenuio 1:2:1 (AA:2Aa:aa).

Bropo# 3akon Mexgens, unu 3aKoH pacujennenus, GopMynupyeTca cneayolum obpa-
30M: NPH CKpelyMBaHnK ruGp1A0B NepBoro NoKONeHHs Mexay co6oi BoO BTOPOM noKone-
HHUKM HabnogaeTcs pacijenneHye NpU3Hakos B cooTHoweHun 3:1 no ¢eHotuny u 1:2:1

1o reHoTUny.

Y pacTeHHsa HOYHASA KPacaBMIA IIPW CKPEIIWBAHWUH rHOpH-
JI0B nepBoro nokojeHus (F;) moaydernsl ru6puasl BTOPOTO HO-
koserns (Fy), mapomue paciienjesne u mo GeHoTuny, u mo re-
Horuny 1:2:1 (puc. 2.3). CnegoBaTessHO, IPH HEMOJHOM JO-
MHHHMDOBaHWH B moromcTse F, pacmennesue no (heHOTHNY U T'e-
HoTuUny coBnagaer (1:2:1).

IIpaBuio, MM ODPHHITHIL, YHCTOTHI ramer. [lnsa Toro uTobsl
00'BACHUTE ABJEHWE PACHIEIJIEHUN V ru6pHI0OB BTOPOTro MOKO-
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T'ametn P
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nenusi, I'. MeHae/b NPEAIOKUAT 2UNOME3Y LUCMOMbL zaMem.
Yepes raMeTsl OPH I0JOBOM PasMHOMKEHWH OPraHH3MOB OCY-
LIECTBJISAETCS CBA3b MEMKAY oKoJeHnaAMu. Yepes raMeTsl epe-
IalTcA MaTepHalbHBIE HACJ/EACTBeHHBIE (DaKTOPBI — TeHBI,
onpe/ieIA0I[He ¥ KOHTPOJHUPYIOIHE TOT MM HHOM NMPHU3HAK
HJI¥ CBOMCTBO OpraHusaMa.

l'ameTsl zenemuwecku wucmbsl, T.€. HECYT TOJBKO OJHH
reH U3 ajuieibHOM mapwl (Hanpumep, A wiau a). B surore, 06-
pasymolleiicd Ipy CIUAHAN raMeT, IIPHCYTCTBYET Iapa ajuresnei
TOro MM MHOro reHa. Tak, rereposurorHas ¢opma Aa comep-
AT JOMUHAHTHEIN (A) U peneccuBHbIM (a) annenu. Famersi,
y4acTByOI{He B 00pa3oBaHHMH reTepO3UTOoTH Aa, cogepxar
TOJIBKO IO OAHOMY ajuieno: A u a. B aurore anienm He cMemn-
BAlOTCH U BeAyT cebsa Kak HeszaBucuMmsbie eguHUNEI. CorsacHo
THIOTE3e YHUCTOTHI raMeT y reTepos3HroTHOM ocobu Aa dyayr
C OIMHAKOBOM BEePOATHOCTHIO (DOPMHPOBATHCA FAMETHL ¢ TeHOM
A ¥ raMeTsl C T€HOM 4, & TOMOSHUTOTHEIE 0cobu AA uim aa Oy-
AYT AABATH FAMeThl A M @ COOTBETCTBEHHO.

Taxum 06pazomM, reTrepo3UroTHLIE OPTaHU3MEI AA0T PasiHda-
IoIHecHd IO AJLIEJIAM FaMeThl M II0O3TOMY B MX IIOTOMCTBe Hab.Iio-
naerca pacigensenue. 'omosurorasie ocodu 00pasyoT OgUH BUL
raMeT ¥ II09TOMY IIPH CAMOOILIJIEHUH He JA0T PACIIeIlIeHUusd.

OCHOBbI NrEHETMKM
M CENEKLIMKA

HacaepoBaHwe
OKpPacku UBETKOB

Yy HOYHOWH Kpacasuuibl
NPH HENoAHOM
AOMMHUPOBAHHH:

AA — KpacHasn;
Aa — po3oBas,
aa — benan



OCHOBbI TEHETHHK
W CENEKUWH

B mactoauiee BpeMsa 6aarogapa HCCJIeJOBAHHAM MHTO3a
H Melio3a rHmoTe3a YUMCTOTERI raMeT, mpennoxkexnHad I'. Menge-
JieM, TOJY4YIla HeoCOOPHMOe IIUTOJIOTHUECKOE TIOATBEDIK TeHue,

JAurubpuanoe ckpemuBanne. Tperrii 3akoH Mennenas. C no-
MOLIBEK) MOHOTHOpHAHOTO cKpenMBaHua I'. MeHaeab yeTaAHOBHI
B3AKOHOMEPHOCTH HACIEZOBAHUS OHOrO OTASABHO B3IATOrO IPH-
3HaKa. BIpHpPOAHHIX YCAOBHAX MOTYT CKPEIMMBATLCA ocobm,
pasiIHdalomueca Mo AByM ¥ Gonee mpusHaxkaMm. dua rakux 60-
Jee CIOMKHBIX CIYYAEeR CYIecTBYIOT CROM 3AKOHOMEDHOCTH Ha-
CIeJOBAHHSA IPH3HAKOB.

Bcenen sa oneITaMy 110 MOHOTHGPHIROMY CKDeIDHBAHHIO
MeHpgens cTas HCCIefoBATE HACJEAOBAHHE NTPM3HAKOB, 38 KO-
TOpHIe 0TBEUaloT y¥e IBe IaAphI aaeieil. B uactaOCTH, YieHHIH
Habaoxasa HacJefoBaHHE He TOJBKO OKPDACKH CeMAH ropoxa
(enTele — A, 3eJleHRe — @)}, HO H OMHOBPEMEHHO C 3THM Xa-
pPaKTep UX MOBEPXHOCTH {rmagkasa — B, mopmuHucTas — b).
CrpemnBauue ocobeil, oTAHUAlOIMXCA I0 ABYM IapaM aajie-
neil, Ha3KBaeTCA Suzubpudnsim cxpewyusanuem. Onaa napa
anneneit (Aa) KOHTPOIAPYET OKPACKY CeMsaH, Apyras mnapa
(Bb) — xapaxTep HX ITOBEPXHOCTH.

B paccMaTpuBaeMmoid cepuy onbiToB I'. Meupmesnr cKkpermu-
BAJ pacTeHHUA ropoxa, ¢ OAHOH CTODOHKI, C KeJATHIMH {A),
rnagkumu (B) ceMeHAMH, ¢ gpyroif CTOPOHE — ¢ 3eJIeHbIMH
(@) ¥ MODINHHHCTHIMY ceMeHaMH (b). B nmeppoM moxoJeHHH
BCe rufpHILl, KAK U OXHUIANOCH, UMENH KeJThIe IJIafKue ce-
MeHa. Bo BTOpOM HOKOJEeHHHM NPOH3OLINTO HE3ABHMCHMOE pac-
menjeHHe IPU3HAKOB — COTJIACHO T'MIOTE3e YHCTOTHI TaMeT,
annensHEle TeHBl BeAYT cefd KAK He3aBPHCHMbIE, IeTLHEIE €H-
Huubl. Brmo nonxyyeno: 315 »xeaThlXx riaafKHX ceMAH (reHo-
THOul: AABB, AaBb, AaBB, AABb), 108 — senennix rnag-
Kux (aaBB, aaBb), 101 — menThIX MOpIUHHCTEIX (AAbb,
Aabb), 32 — zenennix mopmunuctux (aabb). B nemom pac-
oleneEde no GeHOTHNY Zano 4 rpynnel ocobei: ¢ KeJTHIMH
rJI8IKHMHA ceMeHAMH — 9, CKelThIMH MOPIOUHACTEIMH ceMe-
HAMH — 3, ¢ 3eJJeHRIMY I'TaJJKHMH ceMeHaMH — 3, ¢ 3eJeHEI-
MH MOPIMUHHCTHIMHA cemenamu — 1. Boaee xpaTxo 310 MOMXK-
Ho sanucaThk Kak 9AB:34b:3aB: 1lab.

JAoMuANpOBAHKE IO PACCMATPUBAEMEBIM NDASHAKAM OIIpelie-
JIAeTCH JOMMHAHTHEIMH ajuelsME A n B, HaJuuHe KOTODBIX
# o6yCIOBINBAET COOTBETCTBYIOILHI theHoTHn. ITo aToit mpuun-
He PA3JMYHLIC TeHOTHOLI MOTYT JATH OAMH H TOT e QeHOTHI.
Hanpumep, pacTenus ¢ MeJITRIMH IMAgKHMHE CEMEHAMHA (OSUH
denoTHn) 06pa3OBAHEI YETHIPLMA DASIHYHLIMHA e HOTHIAME
(romoaurora AABRE, reteposurora 1o o6oMM ImapaM ajieed



AaBb, reTepo3urora mo IpM3IHAKY OKpacKH cemaH AaBB, re-
TEPO3HTOTa OO NPUIHAKY HoBepXHOoCTH ceMaH AARb). Pacre-
HHA C 3eJIEHBIMH MOPIIHHUCTHIMY CEMEHAMH MOTYT OBITH TIOJY-
9eHBI JHINb OPH COeXUHEHWH PEHeCCHBHEIX ajiejie B TOMO3H-
rote (aabb), T.e. Takue paCTeHHA Bcerjga rOMOSHTOTHEHL. Ilomy-
TeHHEIE [IPH AUTHODHAHOM CKPEMMBAHUH KOJIHYECTBEHHEIE CO-
OTHOIIEHHA MEXKIY YHCIOM (DEeHOTHIIOB ¥ TeHOTHIIOB BO BTOPOM
MOKOJEHHHA COPABEXIHBEL AJIA anieled ¢ DONHHIM ZFOMHHHDO-
BaHHEM.

ITpu npoMeXyTOUHOM XapakKTepe HACHEIOBAHMA YHCIO de-
HOTHIIOB OVAeT sHEaUYATeN:HO Goabnie. [IpH HETIONHOM ZOMHHH-
POBAHHM Mo 00OMM pacCMATPHBACMBEIM IIPHU3HAKAM YHCIO ¢de-
HOTHIIOE H IeHOTHIOB PABHO MexAy codofl.

Pe3ynanTaTh IPOBEAEHHBIX SKCOEDPHMEHTOR ITOKA3AHEl B Ta-
6xnne (puc. 2.4), U3BeCTHOH oA HA3BaHWeM pewemku Ienne-
ma, HASBAHHOM TAK II0 MMEHH AHTJHNWCKOTO reHernka Pepxn-
majza leanera (1875 — 1967). C nomomypio pemetkn ITennetra
JETrKO YCTAHOBHTE BCe BO3MOXKHEIE COUETAHHA MYMKCKHX W JKeH-
CkHX ramer. l'aMeTsl POOUTEEl YKA3ZEIBAKTCA IO BEPXHEMY
¥ JIeBOMY KDAAM DeIIeTKH, 4 B AIeHKH pellleTKH BIHCHBAKTCA
TEHOTHIEI 3UT0T, 00pABOBABOIHXCA OPH CTHAHNM IaMeT. YCTa-
HOBJIEHO, YTO OpH AUTHUODHIHOM CKDENMIHMBAHMH KaXNaA Oapa
anyeneii BeneT cefA Tak e, KaK IpY MOHOTHOPHAHOM U Heaa-
BHCHMO OT ZDYTOH TIaphl.

OCHOBbI FEHETHHKH
1 CENEKLMA

Tpetuid 3anoxn MeHgens, vAv 3aKOH HE3ABMCHMOI0 KOMOMHHPOBaKMA (HACER0BaHHS)
m ApM3HaKos, GopMyIMpYeTCA cneqyioluM 06paiom: pacuenneHye mo Kawmgon nape reHos
HAET HE33BHCHMO OT Apyrod Nape! renod. Hawpaas napa anbtepHaTUBHLIX NPH3HAKOB Be-
aet cefa B pagy NOKOEHWH He3aBUCHMO APYT oT Apyra. Cpeay N0TOMKOB BTOPOrO NOKO-
NleHWs NoABIAKTCH 0COGM C HOBBIMKM (10 OTHOWIEHHIO K POJHTENLCKUM) HOMOMHALHAMM

NPU3HAKOB.

Crarnernvyeckni xapakrep 3akosoB I'.Mennean. B onrrrax
C ropOXOM NpPH MOHOTHOpHAHOM CKpemusanHi I'. Mennenns mo-
JYYHJI COOTHOINEHHE TT0 H3ydaeMoMy mpusHaky 3,0095:1,0,
T.e, OJIH3KOE K TeOpeTHuUeCcKH oxuaaeMomy 3:1. YueHmii one-
PHMPOBAJ CPABHUTENLHO KDVIIHEIMH YueaMH (MM Griio poaHa-
JU3HPoBaHo Gonee 8 ThiC. ceMAH), MO3TOMY €TI0 Pe3yJaLTAT GBI
OMM30K K DACYETHOMY,

TouHoe BRITOJHEHHE cooTHOIeRA 9:3:3: 1 npu xurubpuz-
HOM CKPEIHBAHHH TAKKE BO3MOMKHO THINDL P aHAJH3e Goab-
moro GakTHYeCKoro MarepHana. B dacTHocTH, I'. Menzaerem
frino momyueno cooryomenue 9,84:3,38:3,16:1,0, Pesyanra-




OCHOBbI FTEHETHMKK
W CENEKLUMH

Hacaeposanune
OKpPacKku U GOpMbl
CEeMAH Yy ropoxa:

A — XEATan oKpacka;
a — 3eAeHan OKpacka;
B — raaakas dopma;
b — MopLMHKCTARA
bopma

Henrorit
rragkmit Benenblit
p AA BB MOPIIHHHCTEINA
aa bb
Fy
rmm
T'ameTsl d
9 HKenrniit Henroiit Henrwiit Henrrrit
raagKkuit raaakui raagxkui raagKkuin
HKenrwiik Henreiit Henrsiit
raagKuit rAagKUR  [MOPIIMHHCTHIN
Fy HenTeil Henrurii SeneHsli SeseHnrii
raaaKui raagKui raagKui raagKun
aa aa
BB Bb
Benensrit Benensrit
raajKuid  MOPIIMHMCTHI
aa aa
Bb bb

THI TAKOT'O AHAJIN3A HEe CBHAETEJLCTBYIOT O HEBHINOJHEHHH 3a-
KOHOB MeHlesi. 3aKOHEI FeHETUKH HOCAT CTATHCTHYECKUI Xa-
paxrep. M3 aroro ciregyer, 4To ueM GoJbIIe MaTepuasa 1o pac-
IEIJIeHHIO TPU3HAKOB OyZeT paccMOTPeHO M MpPOaHAIM3HpPOBa-
HO, TeM TouHee HYAYT BHIMOJHATHCH AAaHHBIE CTATUCTHYECKHUE
3aKOHOMEPHOCTH.

IIpu nokanmaalnuyu IreHOB B MOJOBBIX XPOMOCOMAX MJIH
B JJHK nnacrug u METOXOHAPHH pPe3yJbTATHI CKpPEI[HBAHUI
MOTYT He CJIeloBaTh 3aKoHaM Menaens.



2.1.2. XPOMOCOMHASA TEOPUS T.MOPIAHA
W CLEMN/IEHHOE HACNEAOBAHUE

JanpHeinne MHOTOYMCIEHHBIE ONBLITHL HAJA AYIIHCTHIM I'0-
POIIKOM HOATBEPAMJIH CHOPaBEAJHBOCTh 3aKOHOB MeHaens,
JruMm 611 mOKa3aH Bceobmmit xapaxkrep 3akoHoB Menzgens. Ho
I'. Mengens uaydas HaCJIeLOBAHHE TOJBKO CEMH Iap IPH3HAKOB
¥ AVLIMCTOrO MOPONIKA.

IToasxe 66110 OOHAPYIKEHO, YTO OKPACKA I[BET-
0B ¥ (popMa OBLIbILI AYIIHCTOTO MOPOIIKAa CO-
EMECTHO HaCJeAYIOTCA OTOMKAaMH, T. . 3TH IIp1-
3HAKHU He JAlOT He3aBHCHMOr0 pacupejelieHHs
2 moroMcTBe. Co BpeMeHeM TAKUX MCKJIIOYEHHH
¥3 3aKOHA He3aBHCHMOIO pacmpejesieHud (KoMm-
OMHHMPOBAHHA) NPU3HAKOB HAKAIJIMBAJIOCh BCe
Soabine U Gonbmie. fBIeHNMEe HE3aBHCHMOI'O pac-
npefesieHAs reHoB 6asupyeTcda Ha TOM, UTO I'eHBI
Pa3HBIX ajujlejiell pasMeIleHbLl B PasHbIX Iapax
TOMOJIOTHYHBIX XpoMocoM. OfHAKO U3BECTHO, YTO
9HCJI0 TeHOB B JIIOOOM OpraEMaMe 3HAYHTEJbHO
IpeBBIIIAET KOJUYECTBO XPOMOCOM, H B OJHOH
XPOMOCOME PACIOJIOKEHO MHOrO reHoB. KakoBbl
#e IpaBUJa HacJeJOBAHNA IPH3HAKOB, €CJIH pas3-
Hble (HeaJLleJbHbIE) MeHbl JTOKAJIN30BAHbI B OQHOI
mape roMOJIOTHYHBIX XpoMocom?

3aK0HOMEPHOCTH HACJEeNOBAHHA Healllelb-
HBIX I'€HOB HMCCJIeIOBajl AMEePHUKaHCKUH reHeTHK
Tomac 'ear Mopran (1866 — 1945).

MCTOPHU4ECKASA CNPABHA

T.MopraH ¥ ero y4eHMKHW NPOBOAUNIM ONbITbl MO U3Y4YEHUIO Hacnea-
CTBEHHOCTH Ha NNOAOBON MywKe apo3odune. BolGop Takoro obbekTa
6bin He cnydaeH. [lpo3oduna nerko pa3soauTcs B nabopaTtopHbIX ycno-
BMAX, NNOAOBUTA W Yepe3 Kawable 10 —15 gHerh cnocobHa BOCMPOU3-
804uTb NOTOMCTBO. [lpo3oduna umeet 6onblioe pasHoobpa3ue Hacneg-
CTBEHHbIX NPU3HaKOB (Cepoe U TEMHOE Teno, HopManbHble U PyAUMEH-
TapHble KpbiibA, OKpacKa rnas v ap.) 1 HeGonblwoe YUCNo XPOMOCOM
{2n = 8). Bce 310 NO3BONRET CYMTATL NNOAOBYIO MYLLIKY OAHWM U3 CaMbiX
ya06HbIX 0GBLEKTOB ANA rEHETUYECKUX uccneaosaHuin. B pesynsrate u3-
Y4EHUA HacnegoBaHWA HeannenbHbix reHoB T. MopraHoMm M ero coTpya-
HMKamu Obina getanbHO paspaboTaHa XPOMOCOMHan TeopHsa Hacies-
cTBEHHOCTH (BnepBble ee o6ocHoBanu T.bosepun U Y.CeTToH) — yyeHue
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0 NoKanu3auuu HacneacTBeHHbiX GaKTopoB (FreHOB) B XpOMOCOMaX Kie-
TOK. CneacTBMeM TEOPUK ABNAETCA TO, 4TO NPEEeMCTBEHHOCTb CBOMCTB
OpraHM3amoB B pAfYy NOKONEHWH onpeaenseTcs NPeemMCcTBeHHOCTbIO MX
xpomocoMm. B 1913 r. xpoMOCOMHan TeOPUA HacneacTBEeHHOCTH Gbina fo-
Ka3aHa 6necrawmmMm onbitamu K. BpuaKeca, KOTOPbLIM OTKPLIN SBEeHUe
HEpPacXOMAeHsA XPOMOCOM B MeM03e Y caMOK Apo30dunbl U nokasan,
YTO HapyweHue B pacnpegeneHuu nonoBbix XpOMOCOM BEAET K U3MeHe-
HUAM B HacNeaoBaHWK NPU3HAKOB, CLEMNNEHHbIX C NONOM.

B onsiTax Han aposotunoit T. Moprasom 6Gwlyio AeTanbHO
MOKa3aHo, YTO PeHEI, JIOKAJU30BAHHEIE B OJIHOH XpoMocoMe,
CHeIIeHsl Mexay coboil ¥ HacAeVIOTCH COBMECTHO (CIeILIeHHO),
a He pacmpeaendTcsa HezaBucuMo. OHM COCTABIAAIOT zpynny
cyennernun. KonmdecTso rpynim CrenjieHus COOTBETCTBYET YHC-
Jy Iap XpoMocoM, T.e. YHCJIY XPOMOCOM B TarougHoM Habope.
Hanpumep, y denoBeka 23 rpynnsl cueniesns, y ropoxa — 7,
a y Apo30odMIsl — TOJBKO 4.

Cuyennennsie zeHsl PACIOJOMkEHE B XpPOMOCOMe B JIH-
HeMHOM Nnopsjake. BnepBrle ABJIeHHe CHENJIEHUA oDHADYHKH-
a| B 1906 r. ¥V.Boarcon u P.IlenHer B onbITax no CKpemiuBa-
HHIO aymuctoro ropomka. Ocobs, o6nagaomas reHOTHIIOM
AB/ab, npou3BOANT B PABHBEIX KoJMu4YecTBax rameTrsl AB u ab,
a TakXe HEeKOTOpoe YHCJI0 HOBHIX ramer Ab m aB, ¢ KoMm-
OMHANUAMH I'eHOB, OTIHYAKIUMHUCA OT POAUTENBCKHX XPO-
MOCOM.

IIprunHO BOBHHKHOBEHH#A HOBBIX I'aMeT ABJIAIOTCH nepe-
Kpecm (KpoccuHzo6ep) 20MON0ZULHBLY XPOMOCOM U B3aMMHBIH
obOMeH roMoJIOTHYHEIME yuacTkaMmu (cm. puc. 1.23). B peayns-
TaTe ABJIEHUA KPOCCHHIOBEpa MPOMCXOAHMT peKoMOHHALINA aJI-
Jesnei pasHbIX reHoB. OGBIYHO 3TOT MEpPEKPecT rOMOJOTHYHBIX
xpomocoMm HabrofaeTcs npyu Meiose. B pesyiabTare BOBHUKAIOT
HOBBIE XPOMOCOMBI, KAYEeCTBEHHO OTJIMYHEIE OT HCXOAHbIX. Ya-
CTOTA KPOCCHHT'OBEPAa MeXy CHEIJIEHHBIMHA HeaJlJIeIbHBEIMH I'e-
HaMH, PACIOJI0XKEeHHBIMH B OJTHOI XpoMocoMe, ITPONOPIHOHAIb-
HA paccTOoAHHMIO Mexay Humu. EcTecTBeHHO, 4TO ueMm Oimike
APYT OT APYyTa pacloJyIO3KeHbI M'eHbl, TeM OHH OoJiee TeCHO cIe-
IJIEHBI, T.€. TéEM MeHbIlle BepOATHOCTh UX pasfelleHUusA IpH
KpoccuHrosepe. Ecim yke paccTosHHe MY FTeHAMHA B XPOMO-
COMe BeJHKO, CHeIlJIeHHEe MeXAy HUMH ocableHo, TaKk KaK Be-
POATHOCTH KPOCCUHTOBEPA MEXAY HHMHU CYIIECTBEHHO MOBBI-
maeTcs.

Bnaropapsa nepekpecTy roMOJIOTHYHBIX XPOMOCOM ITPOMCXO-
OUT pexombunayua zenoe. Ilepepacnpenenenne reseTnye-
CKOro MaTepHaja PoANTesel B IOTOMCTBE IPHUBOAUT K HACTE/-




CTBEHHOH KOMOUHAMUBHOU U3IMEHYUE0CMU KUBBIX opra-
HU3MOB M CJYIKHUT BAXKHBIM MATEPHAJIOM JIIA JajJbHEHIITHX 9BO-

JOMUOHHBIX NTpeofpasoBaHMiA.
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Buonoruyeckoe 3Ha4YeHue KPOCCHMHIroBepa, WM nepeKpecta roMoNorHYHbIX XpOMOCOM,
3aKI04aeTC B BO3MOMHOCTH CO3[aHWA HOBbIX HAcNeACTBEHHbIX KOMBUHAaLIWA FeHOB U No-

BbilWEHWS YPOBHA HacneACcTBEeHHOW U3MEHYUBOCTH.

Hexporaueckmii

JIHCT

Cnomxuoe

conpeTne

HesaocTpeHHBIH 3aocTpeHHbIR
niaon naoa
OnymenHbIi Hopmansubiit
SMUAEPMHEC aMMJePMHC
HopmanbHbIi ITpogoarosaTtsiit
LI0A mIog
Bricoxmii Kapankossrit
BCXOA, BCXOJNL
HopmansHblit IIaTaUCTHIH
JHCT JIHCT

leHeTMuyeckan Kapra
dparmeHTa
XPOMOCOMbI TOMaTa
(6ykBamu 0603HaYEHbI
Ha3BaHWA reHos,
urdpamu — MecTo

MX ADKaAM3aLMH)



OCHOBbI FTEHETHMKH
1 CENEKUMM

Hayyenue rpynn cuemjieHHs IPHBEJO YY€HBIX K HOCTPOE-
HHIO CXeMbI B3AMMHOI'0 PACIIOJIOKEeHHA B XpOMOCOMe I'eHOB, Ha-
XOAAIIUXCA B OHOM rpynne cuenienus. Takas cxema moJy-
4YHJla Ha3BaHHE 2eHemuyeckol kapmol xpomocomsi. Unes mo-
CTPOEHHA XPOMOCOMHBIX KAPT OPraHN3MOB BO3HHKJIA OJaroja-
PA MCCIeAOBAHUAM ABJEHHA KPOCCHHIOBepa, NPOBEeAeHHBIM
T.Moprasom u ero corpyAEuKaMi. PaccTogaHMe My reHaMH
HA FeHEeTHYEeCKOH KapTe XPOMOCOMEI ONPEAENAIT 0 YacTOTe
(mponenTy) nepexpecta (KPOCCHHroBepa) MeKAy HAMH. 3a ein-
HHUIy PACCTOAHHA HA INeHETHYECKOH KapTe NPHHATA MOpPZAHU-
da, xoropas coorBercTByeT 1 % KpoccuHrosepa. CaMbie HOJHBIE
reHeTHYeCKHe KapThl COCTABJEHBI AJf APO30(QHUIbl (M3YyYEeHO
fonee 1000 MyTaHTHBIX IeHOB) M KYKYpy3sl (6onee 400 renos
B 10 rpynnax cuemnsieraus). CocraBjieHbl FeHETHYECKHE KAPThI
JJ1si TOMATA, [IIeHNIBl, F'OpoXa, JabopaTopHOii MBIIIH, PA3JIAY-
HBIX BHPYCOB u np. (puc. 2.5).

T'eHeTHYecKHe KapThl HE TOJBKO MMEIOT OrPOMHOE TeOpeTH-
4ecKoe sHaueHue (MOABHIACH BOSMOYKHOCThH CDABHEHUS CTPOEHUSA
reHOMAa y pasJIMYHBLIX BHJIOB), HO H O3BOJAIOT Oosiee 000CHOBaH-
HO CTPOHTH CeJIEKIIHOHHYIO paboTy, NPOBOAHUTE SBOJIOIHOHHEIE
HCCJIeIOBAHNSA, BEIACHATH (DUIOreHEeTHYECKHe CBASH I'DYII Op-
raauamMoB. O HUM U3 OCHOBHBIX METO/0B TaKoil paboThl ABIAET-
cA reHOMHBIH aHAaMU3 (Onpe/iejieHHe COBOKYIIHOCTH I'eHOB Iamjio-
uaHOro Habopa XpoMocoM) POACTBEHHBIX IDYIIN OPraHU3MOB.

2.1.3. TEHETUKA NOJIA. CLENNEHHOE
C NO/IOM HACNEAOBAHUE

B npupoze nns G0oNbIIMHCTBA BHAOB PasfieIbHOMOJBIX Op-
raHU3MOB XapaKTepPHO NPHOJIU3HTENHHO PABHOE COOTHOIIEHHE
MeKAY 0CcoDAMH MYMKCKOro (caMimaMu) | JXKeHCKOro (caMmKamm)
noJsa. Pacmenienne no NPpU3HAKY [0Jia B IOTOMCTBE IPOHUCXO0-
AUT B cooTHOmenuun 1:1.

Yro ke onpezendeT NosABIeHHe 0co6ei TOro MM MHOTO moja?
OxaswiBaeTcsi, XpOMOCOMHEIe HADOPE! CAMIIOB M CAMOK HEOJMHA-
KoBBl. Hanmpumep, B cOMaTHYeCKHX KJeTKax (T.e. B KIeTKax
TeJsa) APO30(HIEI HMeeTCs YeThIpe napsl XxpomocoM. Ma Hux Tpu
napsl y ocobeil My»KCKOT0 H }KeHCKOI'0 I10J1a HJeHTHYHEIe — 39TO
aymocombi. AYyTOCOMEI He OTBEUAIOT 3a onpezesenue moia. [lo
4JeTBepTOi nape XpoMOCOM Y CAMIIOB M CAMOK IJIOOBBIX MYIIEK
BHJHBI YeTKHe pasan4dusa. VIMeHHO XpOMOCOMEI 3TOM IApPBI OT-
BEYaloT 3a BBIOOD TOro MM MHOro noJia. Takue XpoMocoMbl GbLIH
HA3BAHBI NONOELLMU XPOMOCOMAMU.




B comaTMYecKHMX KJEeTKax caMoOK JApo30(dHIBI XPOMOCOMBI
HeTBEePTO# napsl (I10JI0BBIEe XPOMOCOMBI) OJAMHAKOBEI H 10 (op-
we HanomuHaoT OyKBY X. Mx HassiaioT X-xpomocomamu
# obosHavaloT Kak XX. B comaTHyecKuX KJeT-

Eax caMmiia Apo30duJIbI I0J0BEIe XPOMOCOMEL pas- 9

augHe 10 dopme: ogua X-xpomocoMa U OJHA
XpOMOCOMa, IOXO0XKaA HA JATHHCKYIO OYKBY Y
# HasBaHHaA Y-xpomocomoi. CnengoparensHo,

X X
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2a00p IOJIOBBIX XpoMocoM caMmia ofoszHavaeTcs oo il
raxk XY (puc. 2.6). ) ( ) r
ITocKoNBKY AUNIOUAHEIA HaGOp XpoMocoM

ocobeil JKeHCKOT0 moJia Bcerja InpeacTasJied nap-

seivp X X-XxpoMocoMaMHu, AHIEKJIeTKH B pe3yJIbTaTe Meio3a 11o-
AYYaAOT 10 OJHOMY Habopy ayTocoM W OXHOM moyoBo# X-xpo-
MOcOMe, T.e. FaIIONAHEIN Habop XxpomocoM. ¥ caMI[oB Apo3odu-
Bl IpU Melo3e 00pasyoTCs IOI0BbIEe KJIETKH (CIIepMaTO30M/IbI)
€ ranIouAHBEIM HaGOPOM XPOMOCOM M PasIUYaloliuecs Mo MoJo-
BBEIM XPOMOCOMAM: CIIEPMATO30HMALI ¢ X -XpPOMOCOMOI U criepMa-
TO30HABI ¢ Y-Xxpomocomoii. fiineKkieTka MMeeT OJUHAKOBYIO Be-
POATHOCTB OILJIOAOTBOPEHUA criepMUAMHE ¢ X- B Y-XpOMOCOMaMH.
TaxnMm o6pa3oM, peaJua3yiOTCs ABe PABHOBEPOATHEIE KOMOWHA-
auu (1:1) monossix xpomocom: XX (camru) u XY (camuer). HHen-
CKU IIOJI 2oMozamemeH (JaeT TOJIBKO raMeTsl X), a My»KCKOH —
2emepozamemen (naer ramMers! ABYyX BuAoB: X u Y). Ilna nrun,
IpecMBIKAIINXCA, HEKOTOphiX Gabouek, HaobopoT, XxapakTepHa
reTeporaMeTHOCTh CAMOK M FOMOTAMETHOCTH CAMILOB.

Ilon oprasuaMa onpefe/IAeTcA IPH OIJIOAOTBOpeHuN (Ipu 06-
Pa30BAHHM 3UTOTHI) ¥ 3aBMCHT OT XPOMOCOMHOTr0 Habopa raMeTsl
caMia. TakoB ke MeXaHU3M ONpejesIeHHA I0JIa Y YeJlOBeKa.
B punnoupnom mabope y uyenoseka 46 xpomocom, unu 23 mapsl.
H3 aux 22 napsl — 5TO AyTOCOMEI H OJHA IIapa — IIOJIOBBIE XPO-
MocoMbl: ¥ My»kuuH XY, y smenmue XX (puc. 2.7). ¥V neroro-
DEIX HACEKOMBIX Y-XpPOMOCOMAa OTCYTCTBYET, ¥ CAMIIOB — TOJBKO
OfHA noJioBadA xpomocoma — X-xpomocoma. IIpu onnomorsBope-
HUM AWNEKJIeTKH (B Hell uMeercs ogHa X-XpoMOCOMA) MY»KCKOM
rameToit ¢ X-xpomocomoit obpasyercs surora XX, U3 KoTopoit
pPasBHBAETCH CAMKA, 4 ramMeToi 6e3 IoJIOBOH XPOMOCOMEI ~— 3H-
rora X, U3 KOTOpo# pasBuBaerca camerr (puc. 2.8).

XpoMOCOMHbIE
KOMIMAEKCbI CaMKH
W camua Apo3obduAbl

NpuU3HaKK, oNpeiensemMbie reHaMu ayTocoM, HacNeayloTCA HE3aBUCUMO OT TOTO, KTO U3 po-
QWTeneit ABNRETCA UX HocuTenem. HeKoTtopbie NpU3HaKK KOHTPONKPYIOTCA reHamMu, NoKanu-
30BaHHbIMKU B NOJOBLIX XpoMocomax. HacnegosaHue Takux NPU3HaKOB CBA3AHO C MOMOM.

1 o1
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XpOMOCOMHBIi
KOMMNAGKC
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XX
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B

Hacnenonanae OPHU3HAKOB, I'eHbI KOTOPBIX JIOKANTU30BAHBI

B X- u Y-Xxpomocomax, HazeIBaioT Hacnedoeanuem, cyennen-

HblM ¢ nosom. XpecToMaTHHHEIM OPHMEPOM CHEILJIEHHOrO Ha-

MexaHuam
onpeAeAeHHA noaa

Y APO30QUALL

¥ camua obpaayiorca
ramersl AByX
KaTeropui: oagHKW
HECYT B ranAoMAHOM
Habope X-XpoMocoMbi,

Apyrve —
Y-XpoMocombi




CAeI0BAHUA CIAYIKHUT HAcIeJOBAHNE YePeaXxoBOi OKPACKH ¥ KO-
mek. Yepenaxosas oKpacka — COYETAHHE YePHBIX M KEJITHIX
¥HacTKOB — BCTPeYaeTcHd TOJBKO Y Komrek. KoToB ¢ uepenaxo-
=20l OKpPACKOM HeT. DTOT (GaKT CMOTJIH 00BACHUATS JIUIIE TOCTe
H3y4YeHUA SBJICHHSA HACIEAOBAHHSA, CIEIJEHHOro ¢ MOJIOM. yeTa-
EOBJIEHO, UTO YepHad M PhIXKasd OKpacKa onpejejdeTcs ajie-
ASMH, JIOKATH30BAHHEIMH B X -XpOMOCOME: YepHas OKpackKa
HOILIEK onpeesieTca reHoM B, peixkaa — resom b. B Y-xpomo-
COMEe 3TH IeHbl OTCYTCTBYIOT. X-XpoMocoMa, Hecylas ajelb

B, obozmauaercs kak X%, a X-xpomocoMa, HecyIias ajjeib
L}

b, — X Tonbko cogetanne XZX" naer uepenaxosByio OKpacky.
OasoBpemenHo amnenu B u b MoryT OBITE JHINE IPH COYETAHUH
XX, r.e. ronsko y komek. Korsl (XY) moryr 6bITE MO0 wep-
szvu (X?Y), nmubo peixumu (X'Y).

Takesoe HACTeACTBEHHOe 3abonleBaHUe YeJlIOBEKa — IeMo-
©unusa (HecBepPTHIBAEMOCTE KPOBHM) — HacJieyeTcs CIelJIeHHO
¢ nonom. Bosers remoduaneil, 3a peyailnMyu MCKIIOYEHHA~
MH, MOTYT TOJBKO My:K4uHBI. 3ab6oneBanue obycloBiIeHO pe-
HecCUBHBIM reHoM h, JNoKanu3oBaHHEIM B X-xpomocome. I'en
HOPMAJIbHOM CBEPTHIBAEMOCTH KPOBH H TakKXe JOKaIN30BaH
8 X-xpomocome. [ToaToMy reTepo3uroTHEIE 110 9TOMY IIPU3HAKY
menmuHsl (X7X") obnagaoT HOpMAaNbHON CBEPTHIBAEMOCTHIO
EpoBH. B reHoTHIIE MYXUYNHBI-TeMOQHUINTHKA IIPHCYTCTBYET
coueranue X"Y-xpomocom.

2.1.4. B3AUMOAEWCTBUE 'EHOB

B npeaesigymux naparpadax MBI pacCMOTDPEJIH MHOTO CIIY-
9aeB TAK HA3bIBAEMOr0 He3aBHCHMOTO HacJe/0BaHUA NPH3HA-
KOB, KOIJla Kas/Abli reH NPOABAAJICH OTHOCHTEIbHO HE3aBHCH-
mo. Hanpumep, ZOMUHAHTHBIN I'eH, ONpeAeAOIINN HKeITyIo
OKDacKy CeMfAH ropoxa, BbI3BIBAET Pa3BHTHE 3TOT0 IPHU3HAKA
¥ [IPU HAJWYHMM NeHOB, OTBEYAIONMX 3a COBEPIIEeHHO Apyrue
NPHU3HAKH. ¥ MOPCKHX CBHHOK I'éHbI OKPACKH MIEPCTH JeHCTBY-
0T HE3aBHCHMO OT T'€HOB, ONPeeIAIIHX CTPYKTYPY HX MeX0-
BOro moKpoBa. MosxeT co3iaThCA JOMKHOE BIeYaTIeHne 0 reHo-
THIIE OpPraHEM3Ma Kak o0 oTAesbHOI MeXaHH4YecKOoH cyMMe re-
#0B. Ho reHOTHII — 3TO He IPOCTO COBOKYIMHOCTH M'€HOB, 9TO —
cucreMa e3aumodelicmseyrouiux zenoé. U nanexo He Bcersa
MBI IMEEM JIeJIO C OTHOCUTEIbHO He3aBUCHUMEIM Hacjlel0BaHHeM
TNPH3HAKOB.

PasBuTHe TOrO MM HWHOTO NPHU3HAKA, KAK NPaBHJIO, HAXO-
ANTCH MO KOHTPOJIEM HECKOJbKHX reHoB. CieacTeuem Baam-
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MOJIeHCTBHA MeHOB ABIAETCSA BOZHUKHOBEHHE B IIOTOMCTBE H
BEIX IPU3HAKOB, OTCYTCTBOBABIINX ¥ MCXOAHBIX POAUTENILC
tdopm. Taxoe ssB€HENE HOCHT HASBAHNE HOB006pPA30EAHUA T,
ckpeuwyusanuw. Tak, OKpacka IBETKOB y AYIIHCTOrO TOPO
onpejieIAeTCA COBOKYIIHEIM AeHCTBHEM KAK MUHHMYM JABYX H
ajIeNbHBIX TeHOB. B HEKOTODHIX ciayuyasx NpH CKpelMBaAHUE
Mex Ay coboit copToB ¢ 6eNbIMH IIBETKAMYM MOT'YT OBITH MOJYY
HBl pPacTeHUA ¢ (PHONETOBEIMH. BHOXMMHUYECKHM aHAJIH30
6BLJI0 YyCTAHOBJIEHO, YTO (DpHOJIETOBaA OKpacka obpasyercs B
3yNbTaTe XMMHUYECKON peaknuu ABYX BellecTB, 06pasoBaHM!
KOTOPBIX B CBOIO OYEPEAb KOHTPOJHPYETCA AEUCTBHEM OIPe
JIEHHBIX T'eHOB.

VeraHOBIEHO, UTO HAcJefoBaHHEe OKPACKH IIEPCTH YV KPO-
nIuKOB (oTpaj 3aiineobpasHbie) U I'PHI3YHOB TaKiKe ONpeaessd-
eTcs B3auMojeiicTBHeM MHoOrux resforB. CKpemupanue ceporo
u Genoro KPoJMKOB JaeT B IOTOMCTBE TOJBKO CephIX ocobeit
(exmrOOOpasmue rubOpUA0B Nepsoro nokoaerus). Cepas okpacka
poMuHUpYeT Haj Genoit. IIpn nuruGpuaHOM CKpEeI{MBAHNH B O~
TOMCTBe r'MOpPH0B IPOMCXOJHUT pacilelljieHne, Ipu4eM HepeaKko
B CJeAYIOmeM coOTHOmeHHH: 9 cepnix : 3 yepHBIX : 4 Geablx
Kponuka. I[TosyueHHOE COOTHOIIIEHHE 110 OKPACKE MeXa KPOJIH-
KOB HECKOJIBKO HEOXHJAHHO, MOCKOJBKY CPeAN HCXOAHBIX PO-
autenscKkux opM He 66110 ocobeil ¢ YepHOH OKPACKOM IIEePCTH.
ITosBnerme BO BTOpoM NoKoJieHHH (F5) 4epHBIX KPOJHKOB — 9TO
HOBOOGpasoBaHMWe NIPH CKpeIMUBAaHMU. 'eHeTHYECKHI aHAINS
MoKasaJj, 4TO OKPAaCKa IepPCTH KPOJHMKOB HAXOAWUTCHA MO KOH-
TpoJieM ABYX Nap ajanenbHbiX renos. Ogaa napa annesneit (Cc) —
OCHOBHOIi reH okpacku. B nomunanTHOM cocroanuu (C) sTor
I'eH olpejesisgeT HHTEHCHBHOEe PasBUTHe MUIMeHTa H o0ycJioB-
JIMBaET TEMHYIO OKpACKy (4epHyio, cepyio) Mexa. PeneccuBHBIK
aynensb (¢), TP KOTOPOM NUIMEHT OTCYTCTBYET, IPUBOAMT K Ge-
Joit okpacke mexa. Bropas napa anneneii (Aa) KOHTpPOJIHPYeET
pacnpejiesieHue NUTMEeHTa, KOTOPHIH ecTh TOJAbKO npu rexe C.
AJutens A BBISBIBAET HEPABHOMEPHOE paclipejieieHue MUIrMeHTa
0 AJIAHE BOJOC: MATMEHT CKAILIMBAETCH Y OCHOBAHUA BOJIOC
M OTCYTCTBYET B HX KOHUYMKaxX. B menom Taxkoe geiicTBHe reHa
BbI3BIBAET CEPYI0 OKPACKy Mexa y Kpoauka. PereccuBHBIN I'eH
(a) narHO}i mapsl He KOHTPOJUPYET pacnpeiesieHue MUrMeHTa
H [I09TOMY He BIHAET Ha OKPAcKy Mexa y Kpoamka. Taxum 06-
pasoM, reHOTHI OeJbIX KPOJHUKOB MOXKeT ObITh 3anMCAaH Kak
ccAA, ccAa u ccaa, TeHOTHII cephiXx KponukoB — CCAA, CCAa,
CcAA, CcAa, reHOTHII YepHBIX KpoaukoB — CCaa, Ccaa
(puc. 2.9). fiBneHne B3aUMOAeHCTBHA Hea/lVIeJbHBIX MeHOB I~
POKO pPacIpOCTPAHEHO B IIPHPOJE.
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W3 npuBejeHHBIX BhIIle IPUMEDPOB CTAHOBHTCA OYEBHIHBIM,
9TO IpOofABJeHHe OOJBIIOr0 YHCJa HacJeJyeMBIX NPH3HAKOB
00yCIOBJIIEHO OJJHOBPEMEHHEIM JieficTBHeM MHOrux resoB. Ha-
PALY C 3THM HMeeT MeCTO M JApPyroe fABIeHHE, IPH KOTOPOM
OAWH U TOT e I'eH KOHTPOJHPYeT NpPOoABJIeHHe He OJHOTO,
& IeJIOr0 pAja NPHU3HAKOB opraHuama. Hanpumep, peixkas
OKpAaCKa BOJIOC, CBETJIAA OKPACKA KOXKH B 00pasoBaHHe BECHY-
mieK y YeJOBeKa KOHTPOJHPYIOTCA OJJHUM M TeM Ke FeHOM. 3a
OTCYTCTBHME NMUTI'MEHTA B Ijlaszax, 3a CHHXXeHHe IJIOLOBHUTOCTH
H IIPOROJIKHTENBHOCTH XHU3HH YV APO30(HIEI OTBEYAET TAKKe
OIHWH M TOT ke red. MHOXeCTBO aHANOTHYHBIX IIPUMEPOB Cy-
mlecTByeT U B Mupe pacteHui. Tak, v pacreHuid ¢ GenbiMu
nBerkaMu crebiu 06bIUHO 3eJI€HOrO IBeTa, 4 y pacTeHHii
¢ KPDACHBIMH IIBETKAMH B cTebaaxX HaOIOLaeTcA NpPOABIEHHE
KPacHOIO MUTMEHTA.

Bce ckazaHHOE TOBOPHT 0 MHOYKECTBEHHOM JIeHiCTBHH I'eHOB.
Ha (heHOTHIHYECKOE NPOABJIEeHHE NIPU3HAKA OKA3LIBAET Jlei-
CTBHE KOMILJIEKC I'eHOB, CJATAIOIIHN IeHOTHII OPpraHu3Ma.

OCHOBbI TEHETUKK
W CENEKUMKH

Cxema AMrMBPHMAHOTO
CKpewuBaHmna

W HoBoobGpa3soBaHua
NpU CKPELUMBAHWK
KPOAMKOB

HUE pasNWyHbIX NPU3HAKOB OpraHu3mMa — pesynbTar He TONbLKO B3auMOAEeNCTBUA MeHoB,

m [eHoTUN NpeacTaBnaeT co6oM LIeNOCTHYIO CUCTEMY B3aUMOAEHCTBYIOWMX reHoB. Mpoasne-

HO U MHOMECTBEHHOIO [IECTBUA KAaMJOro reHa B OTAENbHOCTH: KaX bl reH KOHTPONUpY-

€T pasBuTHe He OAHOro, @ MHOTWUX NPU3HAKOB OPraHW3Ma.

KnioyeBsbie cnoBa: reHeTHKa, CeNeKUUsi, MOHOTMEPUAHOE CKPELLM-
BaHve, AMrubpuaHoe CKpelwuBaHue, JOMUHAHTHbIE NPU3HaKW, pe-
LeCCUBHbIE NPU3HAKK, GeHOTUN, annenu, reHoTUn, CUenneHHoe Ha-
cnefoBaHue, B3aMMOJEeNCTBUE NeHOB.

HOHTPO/ILHLIE BOMNPOCHI

1. Yo usyyaet reHetura? Koraa reHetMka chopMmmMpoBanach KaKk Hayka?
2. Y10 TaKoe MOHOrMGPHAHOE CKpeLuBaHue?




OCHOBbI NTEHETHMKM
W CENEKLMA

3.

4,

C KaKkuMM pacTteHuem nposoaun onbitel I MeHaens? Y10 Bbl MOXeETE
cKa3aTb 0 MeHaene Kak o6 3aKcrnepumeHTaTope?

Hako# 3aKoH BbiBen I MeHaenb Ha OCHOBE MOHOrMGPUAHOIrO CKpe-
WMBaHUA?

5. [aiite onpeaenexune annenbHbiX reHos. OGbACHUTE TEPMMUHBI «rOMO-

6
L
8

9;
10.
g L
12
13.

14.

15.

16.
17,

18.

19.
20.

21,

22

34roTa» U «reTeposuroTar.

. 4710 TaKoe reHoTun 1 deHoTMn? CyluecTByeT N Mexway HUMHM CBA3bL?

ChopmynupyiTe BTOPOH U TPETHA 3aKoHbl MeHaens.

. B 4yem 3aKnioyaeTcs OCHOBHOE OTNU4YWe AWrMGPUAHOIO CKPeLUBaHKUA

OT MOHOrMGpKAHOro?

KaKoBbl UMTONOrMY4ECKME OCHOBbI NpaBuna YUCTOTLl ramer?

Ha Kakux o6beKTax nposoaun uccneposarus T.Mopran?

Hakue reHbl Ha3biBaloT cUenNeHHbIMU?

MpW KaKkux YCNOBMAX MOMET BO3HUKATL KPOCCUHroBep?

Kakue NpuHUMNbI NONOMEHLl B OCHOBY COCTABNEHUSA reHeTUHeCcKoH
KapTbl XpPOMOCOMBbI?

[ae Ha NpaKTUKe UCNOoNb3YIOT MreHEeTUYECKHE KapTbl Xpomocom? YTo
310 paer?

Hak Ha3biBalOTCA XPOMOCOMbI, HE OTBEYaloluue 3a onpeaeneHuwe nona
opraHuama?

Kak 0603Ha4aloT Habopbl NONOBbLIX XPOMOCOM CaMua U CaMKU?
Kakue xpoMocoMbl obecneyrBaioT HacnefoBaHe NPU3HaKos, cue-
MAEHHBLIX C NoNOM?

Ha3soBute TRMenoe HacneacTeeHHoe 3aboneBaHue Yenoseka, cue-
NNEeHHOoe C NoMoM.

Hakoe co4eTaHWe reHoB faeT YepenaxoBylo OKPacKy Y KOWeK?

B peaynbtate Kakux NpoLEeccoB BO3HMKAIOT HOBOOGpa3oBaHusa Np1
CKpelBaHmun?

Mpu cKpelwmnBaHK ceporo U 6enoro KPoNMKOB BO BTOPOM MOKoNe-
HWUK NOABNAKOTCH YepHble 0COBU — HaKue reHbl U B KAKOM COCTOR-
HMKM oBecneyYnBalOT YepHYyI0 OKpacKy mexa Kponukos? lpuseaute
BapuWaHTbl NreHOTUNOB YePHbIX KPONMKOB.

MNpueeanuTe M3BECTHLIE BaM NPUMEPbl MHOMXECTBEHHOro AEHCTBUA
reHosB.

2.2. 3aKOHOMEPHOCTH U3MEHYUBOCTH

Hamenyusocms KaK CBOMCTBO NpuobperaTs HOBhIE IIPU3HA-

KH XapaKTepHAa [AJIs BCeX 3KMBBIX opranmamos. Y. [lapeuH pas- |
augan ase GOPMbI H3MEHYHBOCTH: HACJEACTBEHHYIO M HEHAa-
CJIe/ICTBEHHYIO0, MM MOAMDUKAIMOHHYIO.



2.2.1. HACNEACTBEHHASA, U1 TEHOTUNUYECKAS,
U3MEHYMBOCTb

HacnencreesHas N3MEHYHBOCTE O0YCJIOBIEHA M3MEHEHUAMM
TeHOB WJIH BO3HHKHOBEHHMEM HX HOBBIX KomOmHanuii. Hacnen-
CTBeHHASA M3MEHYMBOCTH CBA3aHA C H3MEHeHUSAMM I'eHOTHIIA OpP-
raEu3Ma.

MyranuosHas H3MeHYHBOCTH. Bo Bpemena Y. JlapBuHa npu-
SHHBI HACJIEACTBeHHOW M3MeHYMBOCTH He ObLIM m3BecTHHI. W3-
V4eHHEe MreHeTUYeCKHX IPOIeCCOB B MONYJIANMUAX crnocobeTBOBA-
10 JaJibHeHIIeMy DasBHTHIO SBOJIOIHOHHON TEOPHH.

OCHOBbI FTEHETHKH
W CENEKLAA

m MyTaumm Kak ogHa u3 GopM HacneacTBEeHHON M3MEHYMBOCTH ABAAIOTCA eAMHCTBEHHBIM

ACTOYHMHKOM Ha4eCTBeHHO HOBbLIX NPU3HAKOB.

Mymayuwornasa U3mMeH41U60CMb CBOMCTBeHHA BCeM Op-
raguaMaM. MyTanum — pesyabTaT CTOHMKHX M3MeHeHHW#, mpo-
HCXOAANMX B XPOMOCOMAX MO/ BIAMSHUEM (DAKTOPOB BHEITHEH
M BHYTPEHHEM cpejsl.

OcHOBBI IIpe/ICTABIEHAH 0 MyTanuAX OBLLIM 3aJ103KeHEI B pa-
Borax rojutasackoro Goranuka u reseruxa X./le ®pusza (1848 —
1935) eme B 1901 — 1903 rr. On ucclieloBaJ pacTeHue 3HOTEDPY,
HIH OCIMHHHK, H HaOMIONAN MOABJEeHHEe Pe3KHX HACJEeACTBeH-
HbIX OTKJIOHEHHMH OT HCXOJHOH (DOPMEIL.

TI'naBHoi# ommubGkoit [le ®pusa 66110 yTBEPKIEHHE, YTO B pe-
ayabTaTe Myranuu, 6e3 yuacTus ecTecTBeHHOro orbopa, MOryT
BO3HHMKATH HOBEIe BHALI. Ha camMom fesle MyTallHOHHAA H3MeH-
YHMBOCTh IOCTABJSET MATePHUAJ JJiA ecTecTBeHHOro orbopa, B pe-
3YJIBTATE KOTOPOro B HPOLEcce 3BOJMIONHH (hOPMUPYIOTCH HOBLIE
BH/BL.

OHM BMOMHE YCTOWYMUBLI, KaK KaYeCTBEHHbIE U3MEHEHUA; MYTaLIMKU MOryT BbiTh KaK nones-

m CornacHo MyTauuOHHOW TEOPUM MYTaLWK BO3HMKAIOT BHE3anHo, 683 BCAKWX Nepexoios;

HbIMH, TaK W BpeHbIMMK, U T. 4.

MyTamuu MOryT ObITh HerIYOOKHMMH ¥ HE3HAYUTENBHO 3a-
TParMBaTh JHUIIb OTAeJbHEIE ocobeHHOCTH (MOpdhoasorudecKune,
dH3noNIOruYecKHe, MOBeJleHYeCKHEe) OPraHUu3Ma: padMephl
H KOHCTHTYIIMIO, OKPACKY, ILJIOJOBHTOCTh, ANIEHOCKOCTE (HAa-
npuMep, Kyp) H MOJIOYHOCTE (HAIpHMED, KPYIHOIO POTaToro
ckora). B To e Bpems cayualorcsa u 6osee riiybokue MmyTamu-
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OCHOBbI TEHETUKHA
U CENEKUMH OHHBIE M3MEHeHHdA, UCIOJIb3YeMbi€¢ YEJIOBEKOM B CEJeKIIHH

pacTeHHH (MaxXpOBBEIe COPTA IIBETOB, AEPEBhA C MHPAMHUIAb-
HBIMM KPOHAMH) M JKHMBOTHBIX (KYPAIOYHLIE, KAPAKYJEBEl
H IpyrHe TOPOJLI OBEIl).

Hepeako myTanum paspensoT B COOTBET-
CTBHH C YPOBHAMHM HOCHTEJEeH reHeTHYIECKOH HH-
dopManuu: reHHble, FTeHOMHBIE 1 XPOMOCOMHBIE.
Hawubosee paznoobpasHbl ¥ MHOTOYMCJIEHHEI I'eH-
HEIe MyTanuu. EcTecTBeHHBIC MONYIAINHA HACKHI-
meHbl pasHoobpasHeiMu MyTanuamu. CHHTETH-
qyecKas TeOPHS HBOJIINHH AONYCKAET BO3MOMK-
HOCTH BHE3AITHOT0 BHA00Opa3soBaHMA, HATIPHMED
nyTeM XpPOMOCOMHBIX MYTAI(Mil, FEHOMHBIX MY~
TAIHA (TOJIHIIOAIHSA).

I'ennwbie, HIH MOYKO8bIE, MYyMayuu BO3-
HUKAIOT B Pe3yJIbTATE KAYECTBEHHBIX H3MEHEeHUH
OTHEeNBHBIX reHoB. Jlydle Bcero oHA H3ydeHBl Ha
MUKpooprasuaMmax. ['eHHEIe MyTaAIlMHA CBA3AHBI
C U3BMEHEeHUAMH B IOCJEJOBATENILHOCTH HYKJIE0-
TH0B, BOBHHKAIOMAMHA B IpoIlecce YABOSHUA
monexyn JIHK. Obpasyiorcs HOBBIE ajllelbHEIE
reasl. OHH B CBOIO OYepeab NPUBOAAT K (GOpPMH-
POBAHUWIO HOBOM NOCJEJOBATENHHOCTH AMUHOKHCIOT NPH CHH-
Xyro Ae ®pu3 Te3e GeTKOBOH MOJIEKYJIBI, YTO NPOABJIAETCS B H3MeHEeHUH (de-

HOTHIIA OPraHM3Ma.

[eHHble MyTauMK UrpaioT BaXHYIO POk B 3BOMIOLMOHHLIX NpoLueccax, NocTasnas Marepu-
an ans ecTeCTBeHHOro oréopa.

3HauYHATeIbHOE YHMCJI0 FeHHBIX MYTAIWil BPeJHO JJIA opra-
HHU3Ma uau HedrTpanbHo. IIpu onpenenensoM credyeHun obeTo-
ATEJBCTB HEKOTOPhIE H3 HUX MOTYT OKA3aThCHA IMOJEe3HEIMH.

I'enomnubie Mymayuu TPUBOJAT K M3MEeHEHHIO YHCIIA XPO-
mocom. Haubonee pacnpocTpaHeHHBIH BADHAHT MFeHOMHBIX MY-
TAW — KPATHOE YBEJIMYEHHE YHUCIA XPOMOCOM, WJIH NOJUNLO-
udusa. Monunnouagua HauboJiee XapaKTepHa AJA PACTeHHH
¥ OpPOCTEeHIINX.

MonunnougHble pacteHun 06nafaloT KPYNHLIMK pa3MepaMu U OTNMYAKOTCA GLICTPLIM poc-
ToM. Takue pacTeHWs NpeAcTaBAAIOT ONpeAeneHHbIA MHTEPEC ANA CeNeKLMOHHOK paboThl.

S
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Y MHOTOKJIETOYHBIX XHBOTHBIX IOJHILIOMAUA — SBJIEHHE
9pe3BBIYANHO PeAKoe, HO BCTPEUYAIOIeecs y J0MK/AeBhIX YepBei.
IlMomunnonnsa BOZHUKAET B Pe3yjbTaTe HADPYIIEHHH DPACXOXK-
JeHUA XPOMOCOM B MHTO3e M Meiosze. [IppunaaMu TaKHX Ha-
pVIIeHUH MOKeT OBITH HM3KAs HJIH BBICOKAs TeMIepaTypa,
HOHU3HPYIOLlee N3JIyYeHHe, HeKOTOPhle XUMUYeCKHe peareHThl.
I[Monunuonausa BeIpAXKAETCHA B OTKJIOHEHHMAX OT AUILJIOMIHOTO
sabopa 9YMcIa XpoOMOCOM B COMATHYECKHX KJETKAX M TaIlIonu-
HOrO — B IIOJIOBBIX KJeTKax. BOZHMKAIOT KJIEeTKHU C TPHILIOU/A-
HeIM (3n), TeTpanyiiongHEIM (4n), neHTAIIONAHEIM (5n), reKkca-
naouaasiM (6n) sabopamu xpomocom. Berpewatorea 10 —
12-kpaTuble HAGOPHI XPOMOCOM.

Xpomocomnbie mymayuu — 3TO INEPeCTPOHKH XPOMO-
cOM, MJIH XpoMocoMHEIe abeppanuu. B pesyabTaTre XpoMocoM-
HeIX abeppanmnit ©aMeHsAETCA CTPYKTYpa Xxpomocom. Ilpu aTom
KAaKOH-TO YYACTOK XPOMOCOMEI MOKEeT BBIIACTH, YABOUTHCH
HJIM IePEMECTHTHCA HA JAPYyroe MecTo. Bo3MOMKHBI M MEMKXPO-
MOCOMHBIE MePeCcTPONKH, «CAuAHNEe» HEerOMOJIOTHYHBIX XpO-
MocoM. XPOMOCOMHBIE MYTAIlUM BO3HHUKAIT CHOHTAHHO, HO
gale BCero moj BO3AeMCTBHEM MYTAareHOB. X pOMOCOMHEIE MY~
TAIMK BeAYT K H3MeHeHHAM B QYHKIHOHHPOBAaHUHK reHoB. Ha-
npuMep, v Apo3oduisl XpoMocoMHBIe abeppanun
MOTYT BbI3BATH MOp(doJOruyecKue M3MEeHEeHHH,
TaKkWe KAK YMeHBIIeHHe 4Yucja (haceTok riasa,
BBIPE3KH HA KPBUIBAX U Ap. [oMO3UIroTs! no Xpo-
MOCOMHBIM IepecTPoiKaM, KaK NpPaBHJIO, He-
SKUBHECIIOCOOHEI.

OTeuecTBeHHBIA IeHETHUK-3BOJIOIHOHUCT
C.C.Yersepuros (1880 — 1959), paborsl KoTO-
pOTo Jajid HAa4vaJi0o COBPEMEeHHOMY CHHTe3y reHe-
THKY M KJACCHYECKOro JapBHHHM3MAa, NPUIIe]
K BBIBOAY, YTO NPHPOAHEIE MONYJIAIMA HACHIIIE-
HEI PEIECCUBHBIMHM MYTAIIMAMH, OCTABAACH IIPH
3TOM (PEHOTHIIMYECKH OJHOPOJHBIMH, T.€. B CO-
YeTAHUM C AJJIeIBHEIM JOMUHAHTHBIM M'eHOM OHHM
He npoaBiaspTca. Ho mHOrga BCTpEYawTCs J0-
MUHAHTHBIE MYTAIlUH, KOTOPELIE HE TOJNBKO CHH-
JHAIOT YKU3HECIIOCOOHOCT: OPraHM3Ma, HO U MOTYT
NMPUBOANTE €T0 K rubein.

B npupoze MyTranuu ZOBOJBHO PEIKH: OLHA
HoBas myranus Ha 10* — 10° renos, B cpegnem
8 ogHO# 13 100 000 ramer. Ho nmocko/NbKy, HalpuMep, Kaxjaaa
ocobs Miaexkonurawiero Hecer B cebe no 100 000 renos, TO
Ka)kZasd M3 HUX HeceT B cefe M BHOBh BO3HHUKIIYIO MYTAIHIO.

OCHOBbI TEHETUKM
M CENEKLUMM

Cepreit Cepreesuny
YetBepukos




OCHOBbI NTEHETHKK
M CENEKUMMH

B uTore cknassiBaeTCa CBOEro Poja CKPHITHIN peseps HACJeHd-
CTBEHHON M3MEeHYHNBOCTH, NPEANOChIIKA AJIA AalbHEeHIIINX 3B0-
JIONMOHHBIX npeobpasoBanuii. PeayasTaTel HacneACTBeHHOM
M3MEeHYHBOCTH NPOABIAIOTCA B M3MEHYHMBOCTH (JOPMBEI POTOB
oJieHe#, aHTHUI0N, 6APDAaHOB U KO3JIOB, PUCYHKA KDHLILEB He-
KOTOpPHIX BHAOB Oabouek, pucyHKa mKyp kupados u T. 0. Biaa-
rojaps CBOMCTBY HaAKOIJIEHHA MYTanuii B reHoTunax ocobeit
MX YHCJI0 3HAYUTEIBHO.

Kom6uHaaTHBHAA M3AMEeHYHBOCTh. BarkHeil-
VIO poab B ofecnedeHNH reHeTHYeCcKoro pasHo-
obpasuAa UrpaeT UBMEHUYHMBOCTH, HEe CBA3AHHASA
C MYTAIIAAMH.

Kombunamuenasa usmenvusocms oby-
CJIOBJIEHA HOBEIMH COYETAHHAMH OTAEJBLHBIX I'e-
HOB M XPOMOCOM, T.€. BOSBHHKHOBEHHMEM HUX HO-
BeIX KoMOuHanuit. McrousmkamMm KoMGMHATHB-
HOM M3MeHYMBOCTH cay:kaT: 1) HezaBucuMoOe
pacxoMeHne rOMOJIOTHYHBEIX XPOMOCOM B Iep-
BOM MEeHOTHYEeCKOM JIeJIeHHH; 2) KPOCCHHIOBEP,
HJIM [IePeKPecT rOMOJIOTHYHBIX XPOMOCOM, BCJIen-
CTBHE Yero B moToMcTBe o0pasyeTca HOBAA KOM-
OmHAnWA reHOB; 3) caydaiHas BCcTpedYa raMer
npu omnogorsopernn. Tak, o6pasoBaHHe reHO-
TUNOB AA, Aa n aa npy MOHOrMOpPHAHOM CKpe-
IIABAHUHA 3aBHCUT OT caydailHOM KoMOMHAIHHA
ramer. B pesynbrare naeEMuKcHE (cBOGOAHOTO
CKpeIlIUBAHKNA) BOZHHKAIOT COBEPIIEHHO HOBEIE
KoMOMHAUIWHK anjesjeil 3a cueT pacupeesieHAs

Pigsinde ders 0 2 isit ] XPOMOCOM B Mei03€e ¥ IIPH OILIOJAOTBOPEHHUH HJIH B pe3yabTare
Hukonai UBaHOBHY PeKoMOuHALH.
Basuaos Hossle koMOHMHALIMM HE TOJBKO JIEFKO BOSHHKAIOT, HO U OBI-
CTPO paspyliamTCH.
BeneactBue KOMGUHATUBHOW M3MEHYMBOCTH BO3HWKAET GECKOHEYHO BONbLIOE reHOTUNM-
m YecKkoe U ¢peHoTMNHYecKoe pasHoobGpasue opraHu3MoB. POPMUPYETCH MOCTOAHHBIA MC-

TOYHMK Ans BMAOBOro pasHoobpasua U HaxannuBaeTcs oGWMPHBIA Marepuan Ana ecre-
CTBEHHOro oréopa.
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Brigawomuiica pycckuit 6uonor-reserux H. H. Basuaos
(1887 — 1943) B TeueHHe MHOTHX JIeT U3Y4YaJ HAC/IEJCTBEHHYIO
MBMEHYHMBOCTE Y IPEACTABUATEIeH ceMelicTBa 31aK0BEIe, uccje-
AVA KaK KYyJbTYPHBIE DACTEHHUS, TAK M X JUKHX IIPEAKOB, CO3-
JIaJl y9eHHe O NeHTPaxX MPOUCXOMKAeHUA KYJIbTYPHBIX PACTEeHHIA.



H.H. Baeunoe ycrasosua (1920) cieayolyo 3aKOHOMEPHOCTS,
H3BECTHYIO KAK 3AKOH 2O0MONOZUMECKUX padoa: «Buasl
¥ pOABl, reHEeTHYECKH OauaKkue Mexay coboii, XxapaKTepHU3yIoT-
€5 CXOAHBIMH PAJAMH HACJEACTBEHHON H3MeHYH-
BOCTH ¢ TAKOM NPaBUJIBHOCTBLIO, 4TO, 3HAS DAL
©OopM AnA OZHOTO BHAA, MOYKHO NpEABHAETHL HA-
XOMIEHNEe TOMKAeCTBeHHBIX (DOpM y APYTHX BHAOB
= pomoB» (H. . Basunos. 3aK0oH roMOJIOTHYECKHX
PAAOB B HACJEACTBEHHON M3MeHYHBOCTH. — M.:
Hayxka, 1987). Ilpuuem gem 6Giuixe reHeTHYECKH
$HopMBI, TeM IOJIHEE TOMKAECTBO B PAJAAX HX H3-

OCHOBbI TEHETHUKH
W CENEXKLIMN

Msarkas nmesuna

senyuBocTH (puc. 2.10).

3aK0H rOMOJIOTHYECKHUX DAJOB He ABIAETCH
HACTHBIM 3aKOHOM, HECMOTPS HA TO 4YTO OH OT-
EDBIT HA TpHUMepe PaAcTeHHii, a oTpakaeT obmie-
Guosoruyeckoe sisnenue. TeopeTnueckoit OCHOBOM
TOMOJIOTHH PAAOB QEeHOTUNHUUYECKON U3MEHUYHBO-
©TH y OJIH3KOPOACTBEeHHBLIX IPYIIN ABIAETCH Ipe-
cTaBJIeHHe O eJUHCTEE X NPOMCXOMKIeHHA NIyTeM
IMBEPreHIWH IIOJ AeliCTBHEeM eCTEeCTBEeHHOTO OT-
Gopa. B ocHOBe 3aKOHA JIEKHUT ABJEHHE IapaJie-
Au3Ma FeHOTHIHYeCKOW W3MeHYMBOCTH Y ocobeit
0 cXonHBIM HaGopoM reHoB. 3aK0OH roMoJOruYe-
CHHUX PANOB VKAasbIBAET CeJeKIMOHepaM HaIlpas-
JeHHUA HCKYCCTBEHHOro 0TOOpA NIPH CO3JaHHUH CO-
DTOB KYJBTYPHEIX PACTEHHH M MOPOJA AOMAIIHUX
HHBOTHBIX.

2.2.2. MOAUDUKALIMOHHASA,
WU HEHACNEACTBEHHAS,
U3MEHYUBOCTb

ITox modupurayuonnol w3MEHYUEOCMBIO IOHHMAIOT
HeHacJeICTBeHHbIe U3MEeHeHHA (heHOTHNA MO AeHCTBHEM YCJIo-
BHi CylecTBOBaHMA opraHuama. IIpu moaudukanmoHHOH H3-
MEHYMBOCTH I'€HOTHII He 3aTparuBaeTcs, XOTA riybuHA MOAH-
DHEKaUUN MOMKEeT OnpefeJaAThCA FeHOTHIIOM.

Il
|

4
U

Puc 2.10

3aKoH
FOMOAOTHYECKHX PRAOB
B HACAEACTBEHHOM
H3MEHYHBOCTH.

Teepaas nmeHnnA
‘ﬁtmen.

Y MArKOH W TBEPAOH
NWEeHULb, AYMEHA
CYLWECTBYIOT OCTUCTHIE,
KOPOTKOOCTHCTbIE,
B3AyThiE U Ge30CTHbIE
KOAOCHA

MoAMDHKALMKH — H3MEHEHNS DEHOTUNA OPraHW3Ma, Bbi3BAHHBIE PAKTOPaMMU BHEWHEN

cpedbl U He 3aTparvBaoline reHoTuna.
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OCHOBbI MrEHETUKM
M CENEKLIWM

Cneayer moA4YepKHYTH ANANTURHLIN B 06paTHMEIN Xapak-
Tep moxupuranuii. B kayecTBe mpuMepa MOKHO IPHBECTH
Taxkoe ABJeHHE, KAK YCHJIeHHe NUIMEHTAIIHH KOXKH YeJIOBeKa
(3arap) mox geiicteuem Y®-nyueit (ANHHHOBOJIHOBON 4acTH
cunexkTpa). MaTeHCHBHOCTE 3arapa crporo uaausuayanssa. [lo-
cJle IpeKpalleHna BO3JeHCTBUA JIy4Yel 3arap co BpeMeHeM He-
yegaer. Moandukanmm — 3T0 H3MeHEeHHUA B IIpefiesiax Hop M bl
peaxyuu opraanama (OpraHM3MOB), KOTOPasA B CBOIO OYepenb
KOHTDOJHDYETCHA FreHOTHIOM. [IpyraMe ciioBaMu, Ipegessl Mo-
ARGDUKAMOHHON U3MEHYHBOCTH INPH3HAKA M €CTh ero HOpMa
peaknuu. CymecTBYIOT OPH3HAKY C IIHPOKOM U Y3KOH HOPMOH
peaxknuu. Hanpumep, y KOPOB MOJIOYHOCTh — NPH3HAK C ITH-
POKOM HOPMOM PEeaKIMH, OKpACcKa IIepeTH — ¢ Y3Ko#i. ¥ ye-
JIOBeKa TaKue NMPU3HAKH, KaK pocT, Macca, obnafaioT IIHpOo-
KOl HOPMOiT peakIu|, a IBeT I'Jiad — 3HAYHATEJbHO DoJiee y3-
Kkoit. IIpruem ycTaHOBASHO, YTO HACIeAyeTCH He CTOJBKO NpH-
3HAK, KAK TAKOBOM, CKOJIBKO HOPMA PEAKIUHU 10 3TOMY HPH-
3HAKy, T.e. cnocoOHOCTh TeHOTUIIA JAaBATEL ONpeAeNeHHbII (e~
"HoTun. Tak, He MOXeT HacleLOoBaThCA KOHKDETHBIH pocT
U Bec. ITH MOKas3aTeN H NPOABISIOTCH JHIIL DU OIpefeseH-
HBIX YCJIOBUAX, & HACJEAYETCH TOJBKO JUATIAB0H HTHUX H3Me-
HEHHH, T.e. uX HopMa pearknuu. [lluporkasa HOpMA peakIIUH
0 MHOTHM NPU3HAKAM MOXKeT WMeTh Ba’kHOe 3HaYeHHe AIH
COXPAHEHUSA ¥ [POTFPECCUBHOTO PA3BUTHSA TOTO UJIH MHOTO
BH/JA. :

Kaxk nmpasuyio, MoguduKanuy He HaCAeAYIOTCH, XOTHA CyIie-
CTBYIOT TAK HA3bIBaeMble dumenbHble MOOUpUKayulL, KOTOphle
nocJie HCYEe3HOBEHUA JeMCTBUA BLI3BABIINETO HX (haKTOpa HcYe-
30T TOJBKO B TeYeHHE HECKOJbKHX mokxoseHuii. Hexoropsie
y4eHble MPEeANoJaraiT, 4TO JIHTeJbHbIe MoAuduKanuu oby-
CJIOBIEHBI HEDONBIINMHA H3MEHEHUAMHU I[UTOIIAZMATHIECKHX

CTPYKTYD.

Moaviduxalmum no3BoNSIOT OPraHM3my aganTUpPOBaTLCH K YCNIOBUAM U3MEHRIOWENRCH OKpY-
WMalolel cpefbl, a eCTECTBEHHbIA 0TOOP MOXET BnaronpuATCTBOBATL OpraHuamam, obna-
A3I0UMM LIKMPOTOM HOPMbI PEaKLMK.

102

CraTHCTHYECKHE 3aKOHOMEPHOCTH MOAH(PUKAHOHHON U3-
MmenuuBocTH. Kaxue GBI IPU3HAKH W B KaKUX Obl HONYIAIHAX
PACTEHHUI MU KUBOTHBLIX MBI He M3MepsIN, o0HADYKHUBACTCH
HX M3MEeHYUBOCTh. EclHu faHHBIe N3MepDEHUH NpU3HaKa 3alH-
caTh B NOPAJKE ero HAPACTAHHA, TO IOJYYHUTCA BADHAIIMOH-
HEIA pazn. Bapuayuonnsiii pad — pajg UBMEHYHBOCTH OIpe-
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2eJeHHOrO NPHU3HAKA: HAIPHEMED, PA3MepPOB JIUCTHEB C OJHOTO
® TOrO e JlepeBa, POCT MJH Macca Jofedl B KakoM-HHUGYAB
ropoje U T.1. Jlio6oe efHHUYHOE BRIpAXKEHHE DA3BHTHA IIPH-
I=axa — sapuanma. Ecniu uaMepaATs Maccy JoAeid ¢ TOYHO-
ersi0 o 1 Kr, To 40, 41, 42, ..., 91, 92 kr 6yAyT BapHaHTAMHA
EXMHOro BapHanuoHHOro paja. IIpm uamMepeEuu auctTbeB A6710-
=¥ MJIM, HATIDMMeEP, JIJABPOBHIIIHM ¢ TOYHOCTHIO A0 1 MM — 60,
81, 62 MM — Tak’Xe BADHAHTHI BAPDHMAIIMOHHOIO PANA pasMe-
poB sgucTheB (puc. 2.11). Ilogcuer uncna BapUaHT NOKAa3bIBA-
T, 4YTO 4YaCcTOTA HX BCTPE4YaeMOCTH HeoJWHakKoBa. Jacrora
SCTPeYaeMOCTH CPeIHAX BAPDHAHT psija HanboJbinas, a BCTpe-
SaeMOCTh BAPDMAHT B HAuAaJie WX KOHIle BADMAILIMOHHOTO
paga — HamMeHbInas. Pacnpesenenue BADHAHT B BApHAIIHOH-
=oM pAxy usobpakaeTcsa B BHAE OJHOBEPIIMHHOW éapuayu-
oHHOU KpUe6ou.

44:;7 MM

1
115115 120
56 o7 108 105105 109 110
80 88

OcHOBHO# NPUYUHON TAKOrO pacupe/ieJIeHUs BADHAHT B Ba-
DHAIIMOHHOM DANY CYUTAIT PeaKkIUi0 OPraHu3Ma Ha OKpYKa-
0myo ero cpeay. Hanpumep, JHCTHA OLHOTO JiepeBa MMEIOT
OAMHAKOBEIE TEHOTHIIEI, HO YCJIOBHA UX PA3BHTHA B PA3JIMYHBIX
Y4aCTKaX KPOHBI JAJIEKO HE OMHAKOBBI, B YACTHOCTH II0 YCJIO-
BHAM OCBEIleHHOCTH, 3AIIHINEeHHOCTH OT HeGIaronpuaTHBIX
B03/leMCTBHH 1 np. PeayasraToM pasBUTHUSA JUCTHEB B pasinyg-
HBIX YCJOBHAX M ABJIAETCH MX PA3HOKAYECTBEHHOCTH IO TEM
HJIH MHBIM IPH3HAKAM.

Yem oxHOOOpasHee yCIOBHA CYIECTBOBAHHI, TeM ciabee
BRIpaskeHa MOAUGUKANMOHHAA H3MEHYHNBOCTE M TeM Kopode Oy-
AeT BapHAIMOHHBIHA PAJ 10 pacCMaTpHBAaeMbIM Mpu3HaKaM. Pas-
2000pa3HbBIe YCJIOBUA BHEIIHe#H cpeikl cnocobeTByioT Gosee mim-
POKOMY HNPOABJIEHHUIO MOAH(MDHKAIIMOHHON H3MeHYHBOCTH. [ua-
Na3oH BapHAIMM NPHU3HAKA B 3HAYMTENHLHOM CTENeHH ompeje-
AfeTcA TeHOTHIIOM.

OnTorenernyeckan mamMeHuuBocTs. CnocobHoCTh KaM A0
ocobM ¥ BHJA B IEJIOM aallTUPOBATHCA K YCIOBHAM OKPYIKa-

OCHOBbI FTEHETUHM
A CENEKUMMA

Puc. 2.11

BapuaumoHHbIid pRA
AMCTHEB AaBPOBMLLIHM
(umppamu nokasaHa
AAMHA AMCTa)
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OCHOBbI TEHETUKM
¥ CENEKLMM OIei cpeAbl OnpeAeiseTcs 3aJI0)KeHHOH B reHOME BHJA IIPO-

rpaMMoi MHAMBHAYAJILHOIO PA3BHTHA NPUHAAJIEKAIIAX K HEMY
OpraHM3MOB.

Q Mof oOHTOreHeTHYECKOH HIMEHYMBOCTLIO NOHUMAIOT 3aKOHOMEPHbLIE U3MEHEHUA B Xoae
MHAMBUAYaNLHOTO pasBMTUS (OHTOreHe3a) OpraHuaMa WU KNEeToK.

OHTOreHeTHYECKHE H3AMEHEHHUS JeTePMHUHNPOBAHEI (Onpe/e-
JIeHBI) PeHEeTHYEeCKHMMH (paKTOpaMu, HO CAM IMeHOTHI IIPH 39TOM
ocraerca HeuaMeHHBIM. OCHOBHOM NPUYMHON! OHTOTEHETHYECKOM |
M3MEHYUBOCTH ABJAETCH TO, UTO HA PA3JIMYHBIX 9TANAX PA3BH- |
THSA OpraEuaMa (YHKIHOHHUPYIOT pasHble HAOODPHI I'€eHOB, IIPH-
4eM NOPAAOK MX (QYHKIHMOHHUPOBAHHUSA HACIEAYeTCA NPH Jele-
HUM KJIETOK HJIH II0JIOBOM PA3MHOYEHHWH OPraHW3MOB.

2.2.3. TEHETUKA HYENOBEKA

OpauM U3 OCHOBHEIX 00BEKTOB NeHeTHYECKHX MCCIef0BAHNMT
CIYIKHUT caM uenoBek. Ha Hameil nmiarere npoxxusaet 7,3 MIDA
YeJIOBEeK, M Bce OHM pasHule. He cymecTsyer, 3a HCKIIOYEHAEM
OAHOANIEBHIX GIU3HEIOB, IBYX COBEPIIEHHO OANHAKOBLIX JIIO-
neii, obnagaomuAX OJHAM U TeM JKe FeHOTHIIOM. ¥Y3Ke B MOMEeHT
OILUIOAOTBOPEHH A 3UTOTHI OYAYINHIL YeJ0BeK MeHeTHYeCKH YHH-
KajsieH. [laske ecau OBl pOAMTENH OTIMYAJIHUCH APYr OT APYra
JIMIIE 10 OAHOMY I'eHY Kax 0N mapbl XpOMOCOM M He ObLIO OBl
NepeKpecTa rOMOJIOTHYHBIX XPOMOCOM, TO H IIPH 3THX YCJIOBH-
AX KOJHYECTBO BO3MOKHBIX MeHOTHIHYECKUX KOMOMHAIHUIA BEI-
paskaeTca acTpoHOMHYecKMM yucaom 22°, B selicTBUTeILHOCTH
TAKUX KOMOMHAUMI HA MHOrO NOPAAKOB DOJbIne, NOCKOJBKY
TrOMOJIOTHYHEIE XPOMOCOMEI B KasKJA0H [Iape MOT'YT Pa3Iu4daThCs
ropaszo Gonee, yeM IO OAHOMY T'eHY, M, KaK MBI yie 3HAeM,
B IPHPOJE MHUPOKO PACHPOCTPAHEHO ABJIEHHE KDPOCCHHIOBepa,
HJIH IIepeKpPecTa XpoMOCOM.

3aKoHbl HacneACTBEHHOCTH PacnpOCTPaHAIOTCA Ha BCEX NpeacTaBuTeNnen pacTUTeNnbHOro
A XUBOTHOIO MMpa, B TOM YUCNe Ha YenoseKa.

Cpeau XxMMHUYECKHX IPENAPATOB, BRINYCKAEMBIX HPOMBIII-
JIEHHOCTBIO ¥ IPHMEHAEMBIX B CEJIbCKOM X03AlcTBe, (hapMaKo-
JIOTMH, KOCMHYECKOH MHAYCTDHH, €CTh TAKHEe, KOTOPHIEe BhISHI-
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saioT Mytranuu. JleiicTBre nofoOHEIX MYTATeHOB MOYKET Ipej-
CTABJAATH ONACHOCTH JJIA 30POBbA YeJIOBEKA M ero NOTOMCTBA.

TI'enmeTnka YesioBeKa Pa3BUBAETCHA BCe BO3PACTAIOIIUMH TeM-
ZaMu. YiKe ceifuac MbI 3HaeM 0 XapakTepe HacJAef0BaHUA Y Ye-
aosexa Gonee uem 2000 npusnaxos. MasecTHO, YTO HEKOTODEIE
saboneBaHuA 0OYCIOBIEHBLI HACHEACTBEHHBIMHA (DaKTOpPaAMH.
IIpaBunbHAS AUATHOCTHKA HaAcAedcmaeeHHbiX 6o1e3Hell BaX-
=a anda ux ahdexkTHBHOrO JeueHU .

MeToasl H3yYeHHH HACJHEJCTBEHHOCTH YejoBexka. MeToas!
SKCIIePUMEHTAJbHOM IeHeTHKH, UCIOJb3yeMble IIPU HCCeno-
BAHUM NPOIECCOR HACJIEJCTBEHHON H3MEeHYMBOCTH ¥ MUKDOOD-
TAHWU3MOB, PACTEHUI U [EJOoro paAja BHAOB dXHUBOTHEIX, HEIIPH-
EMJIEMBI II0 OTHOIIEHUIO K 4ejgoBeKy. [ToMmumMo 4yucTo armye-
CKHX HOPM OJHA M3 OCHOBHBIX IIpo0JieM — HH3KAafd CKOPOCThH
BOCIIPOM3BE/IEHUS YEJOBEKA W OTHOCHTEJIBHO MAJO4YHUCIEeHHOe
IOTOMCTBO OT OJHOI cynpyskeckoi mapbl. [loaTomy MeToas!
MeIUIMHCKON I'eHeTHKH MMelT CcBOK ocobyio cnenudury.
B Hacrosmee BpeMs B reHeTHKe YeJIOBeKA NPUMEHAIOT CIaeay-
0I[He OCHOBHBIE METOALI M3YYeHHUs HACJIeACTBEHHOCTH: reHe-
a’70ruYecKuii, 6JM3HenoBklil, HUTOreHeTHIeCKHUH 1 GHoOXuMHU-
YeCcKM.

I'eneanozuyeckuii memod o6bI9HO UCIOJB3YIOT AJIA H3-
VYeHHd HacJeJACTBeHHEIX 3afoyeBaHHM M HAcHeNOBaAHUA pas-
AWYHBIX NPU3HAKOB. ['eHeasornyuecKkuil MeTo OCHOBAH HA IIO-
KOJIEHHOM M3Y4YeHHHM PONOCHOBHBIX cemeii. 'eHeTHukam ynpa-
J0Ch YCTAHOBHUTH XapaKTep HACJeNOBAHUA PasAHYHBIX HOD-
MaJbHBIX M DATONOIMYECKHUX NPHU3HAKOB Yy YeJIOBeKa: IBeTa
riaas, mBeTa W CTPYKTYpPH! ((popmer) Bosoc, TemOpa rojoca,
pocra, YMcaa naabues u T. 4. [IpuuyeM aTu U Apyrue npu3Ha-
KM MepejalTcA IO HACJHEeACTBY B COOTBETCTBHM C 3aKOHAMH
Menpgens (rabn. 2.1).

CeMbH ¢ XOPOIIO OTCHEMKEHHON POJOCHOBHOM IpeicTaBIA-
0T 0cobblii mHTepec. Tak, BeIICHEH XapaKTep HACJEeLOBAHUA
reHa remoduaun (puc. 2.12). B anrauiickoil KopoJeBCcKoO# ce-
MBE HOCHTEeJIeM reHa remodunmnm Geia KoposieBa Buxktopus
(1819—1901). Bce mOTOMKH MY2KCKOr0 I10Ji1a, KOTOpPbIe ITOJAY-
guau X-XpoMOCOMY ¢ MYTAHTHBIM I'eHOM (BKJIIOYAA IapeBHYa
Anexcesa B Poceun), cTpaganm TsKeNnod HaciaeAcTBeHHOM 60-
JIe3HBIO — zeMmOguauell, UIH HaPpYIIeHHeM IPOIecca CBepThI-
BaHUA KpoBH. ['eHeanorunyecKuM MeTo0M GBLIO JOKA3aHO Ha-
caefoBaHMe TAKHX 3aboseBaHMil, KaKk caxapHbli nuaber (pe-
IeCCHBHBIN MPH3HAK), BPOMKAEHHAA IJIyX0oTa (pemeccHBHEIH),
musodpenns (peneccHBHLIN). BrigBieHa HaCIeICTBEHHAA IIPe-
PacHoJIOKeHHOCTE K 3aboseBannio TyGepKyIe3oM.

OCHOBbI MEHETMKK
M CENEKUMA
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OCHOBbI FEHETMKH

Tabnuua 2.1. HacnegoBaHWe NPU3HAKOB Y YenoBeKa

W CENEKUMA
A PT"‘ A B TR aPWby™ Paiv i e NS _,‘-'1;| .__}.‘ o
s i — e
KapaukosocTb HopmanbHEIH pocT —
TMMomuaaxkTuaus (MHO- Hopma —
ronajiocTs)
OrcyrcTBHE HOrTE#R Hopma —

Kypuassie BoJ0CHI

ITpamMeie BOJIOCH

Hepsixue Bonocsl

Poixkue BoJOCHL

Pannee obnsicenne Hopma —
JlInEHEBIE peCHHIILI Koporkue pecHHAIBI —
Kpynuele rnasa ManeEbKHe riiasa —

Kapwue rnasa

Tlonybsie unu cepsie
riaasa

BamnsopykocTs Hopma —
Cymepeunoe spenue Hopma —
(kypuHas cremora)

Becumymkn Ha nune OrcyTeTBHE BECHYIIEK —
HopmanbHas cBepThi- Crnabas ceepreiBaeMocTs | X-XxpoMocoMa
BAaeMOCTh KPOBH KpoBH (remodhunnsg)

IIBeToBOE 3penue

OTcyTeTBHE IBETOBOTO
3peHusA (AaTBETOHH3M)

X-xpomocoma

MyssIKanbHbIe, MATEMATHUYECKHE W HEKOTOPEIE APYTHe CIo-
cOOHOCTH TaKKe MOT'YT IepelaBaThCsA 10 HacaexcTBy. Hanpwu-
Mep, B MHOrouncjaeHHOM poay Baxor ua Twopurrnu (lepmanns)
Ha nporsxerund X VII— XVIII 8B. 661510 HECKOJIBEKO TOKOJIEHUH
MYy3BIKAHTOB, B TOM YHCJIe ¥ BeJTHKHil KommoauTop Horauns Ce-
f6acrean Bax (1685 —1750). M3secTHEIMM HEMEIKUMH MY3bI-
KaHTaM#u GBIJIM M chIHOBbA Baxa — Buuasrensm ®puaemasn
u Horars Kpucruan Bax.

CywHOCTb 6/1H3HELI0BOro METO4a 3aKNI0HaeTCa B W3Y4eHWH Pas3BUTHS NPU3HAKOB Y 61uU3-
HEeLoB.

©
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V¥ uesioBeka ObIBaIOT 6JM3HEN bl ABYX THIIOB: Pa3HOAMWIEBEIE,
WM HeW/IeHTHYHEIe, U OJHOAWIEBbIe, MK HAeHTHYHEIe. Pas-
HOsMeBkIe GJIMBHEIlbl MOABIAIOTCA IPH OILJIOAOTBOPEHHH He-
CKOJIBKMMH CIIePMATO30HAAMH COOTBETCTBYIOIIEro YMucia sie-
KJIETOK (Jale ABYX, 3BHAUYUTEJILHO peyke TPeX M Jaxie YeThipex-
naTr). ¥ yenoBexa ojHA ABoMHA npuxoaurca Ha 80— 85 ogHO-
IIOAHBIX POJOB, OjHA TPoiiHA — Ha 6 — 8 Thic. PasHoAlneBsIe
Oau3HenBs MOTYT OBITh Kak OJHOMOJIBIMH, TAK DPA3HOIOJBIMHA
¥ MOXOMKMMH APYr Ha Apyra He Gosee, yem oObluHble OpaThsa
¥ CeCTpHI.

HWHorpa ogHa AileKJeTKa AaeT Ha4dajJo AByM aMOpmoHaM-
GimaHenam (peske 4 — 8, Torga HeKoTOPBIE H3 HUX 00BIYHO Ipe-
KpamanT PasBUTHE HA PAHHMX CTAAMAX ¥ MJIAJEHIeB poXza-
eTca meHbmIe). M3 Takoil oNJI040TBOPEHHON ANNEKJIETKH 1 pas-
BHBAIOTCH OfHOANIeBbIe OJIM3HEIlbI, BCEr/a OTHOCAIHEeCH K O/~
HOMY IIOJIy M HNOXOXHe JAPYyr Ha APYyra Kak JBe Kanj# BOJbI.
¥V HUX OJMHAKOBAas rpynna KpoBH, OAHWH H TOT Ke TeHOTHI,
PasIHYIHA MeXKAy HHMH 00ycJIOBJIeHBI MCKIIOYHTEIBHO BJIMA-
HueM cpesasl. OpgHosiinessie 6u3Henbl cocTapnaT 15 % Bcex
MHOrOIUIOAHBIX posioB. Mayuenue HAeHTHIHBIX OJIM3HENIOB JaeT
NeHHeHIHHi (PaKTHYEeCKHI MaTEePHAJ O POJIM OKPYIKAIOIIeil cpe-
OBl B PA3BHTHH (DH3HYECKHX M NCHXMYECKUX CBOMCTB MHINUBH-
AyyMa, IIOCKOJBKY Ha ABYX JI0/eil He MOI'YT JeicTBOBATE abco-
JIIOTHO OAMHAKOBBIE (DAKTOPHI Cpejbl HA MPOTAMKEHHH Bceill HX
KHUBHH.

OCHOBbl MFEHETUKK
1 CENEKUKHK

HacaepoBanue
remMopuAnKu

B KOPOAEBCKMX POAAX
Esponbi

LnrorenernyeckHi MeTo[ OCHOBbLIBAETCA Ha MUKPOCHONMYECKOM MCCNEN0BaHuK Yucna

U CTPYKTYPbl XPOMOCOM.

I 107



OCHOBbI TEHETUKK
W CENEKLIMM XpoMOCOMHEIE CTPYKTYPHI JIy4Yile BCero BHAHBLI HA cTaf
meTadassl MUTO3a. ¥ 4enoBeka 46 XpoMocoM B AMIIOHIHO
Habope, OHM HeBeJIMKH IO pasmMepam. VX May4aoT moj MUK
CKOIIOM, MCHOJIB3YA METOJ OKPAIIMBAHUSA, IPATOTOBJAIOT CII
nHuaJIbHbIe IPenapaThl U3 JeHKOIUTOB KPOBH, 110 KOTOPHIM JI
KO ONpefeNaTh YHCI0 ¥ CTPYKTYPY XPOMOCOM.
C noMoLbio GHOXMMHYECKOro MeToga BbIABNSAIOT NAaTONOTMK YeNoBeKa, CBA3aHHbIe C Ha-
m PYWEHWAMK HOPManbHoro xoaa o6MeHa BelecTs.

108

Tax BHIABJIEHLI HAPYIIEHUA YIJIEBOJHOT0, AMHHOKHUCIOTH
ro, JUIHIHOTO, KETOHHOTO M APYruX THNOB obmMena. M3secTHO
HECKOJILKO JIeCATKOB TAKUX HACJIEACTBEHHO 00yCI0OBJIeHHBIX 8-
TOJIOTHYECKUX OTKJIOHEHMA.

2.2.4. TEHETUKA U MEAWULIUHA

B nociesgHEune roabl MeIMOINHCKAS TFeHETHKA PA3BHBAETCH
0cOOEHHO HHTEHCHBHO. 9TO CBA3AHO HE TOJBKO C COBEPIIEHCTBO~
BaHHEM TeXHHUKHU HMCCIeJOBAHWN (M3yUeHHEe YILTPACTPYKTYDHI
KJIeTOYHBIX OPraHOMIO0B), HO ¥ C TéM, YTO HeJbIi PAJ OTKJIOHEe-
HHUHU OoT HOpMBEI ¥ 3af0JIleBaHMI YeJIOBEKA MMEeT MeHOTHIHYe-
CKYI0O IPHUPOAY.

YcTaHOBIEHO, YTO MHOTHE HACJeACTBeHHEBIe 3aboieBaHusA
CBA3aHEI ¢ U3MEHEHHEeM YHCJIa XPOMOCOM MM ¢ M3MeHeHueM
CTPYKTYDHI OT/IeIbHEIX XpoMocoM. Peub uzer o rpynmne xpomo-
comMHbLXx mymayuii. Y denoBeka uaBecTHO cBeime 100 anoma-
JInif, CBABAHHBIX ¢ H3MEHEHHEeM YHCJIa XPOMOCOM H HX CTpOe-
HudA. ITogobable HapymeHusa obycaoBauBaoT 3aboseBanusa, Ha-
3BIBAEMBIE XPOMOCOMHBLMU BONesnAMU.

Hanpumep, Takoe HacaeAcTBeHHOe 3abojieBaHMe, KAK CHH-
apoM JlayHa, CBA3AHO ¢ NOABJIEHHUEM TPeThel JIMIIHeH XpoMo-
comsl B 21 mape xpomocoM. B gunonzaoM Habope Taxoro 60Jb-
Horo 47 xpomocom. Jloau, crpagamomue cauagpomonm [ayHa,
XapaKTepHU3yIOTCA YMCTBEHHON OTCTANTOCTHIO, HU3KHM POCTOM,
KOPOTKMMH KOHEYHOCTAMH, cHenM(MHUYECKHM BhIDaKeHHeM
auna (puc. 2.13). BoabIIMHECTBO TAKHX XPOMOCOMHBIX Hapylle-
HHAN CBABAHO CO CAYYANHBIMHM OTKJIOHEHUMSMH B IIpollecce Mei-
o3a. [lna naHHOrO Cayvas M3BECTHO, YTO €CJIM IPH Meitose obe
TOMOJIOTHYHBIE XPOMOCOMEI OTOMAYT K OZHOMY IIOJIOCY, TO 06-
pasayeTcs raMeTra ¢ OJHOH JuIIHeH Xxpomocomoii. Ilpu ee ciuda-
HHH ¢ HOpMAaJbHON raMeToit obpasyercs surora ¢ 2n = 47.
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flpkuM DpuMepoM HACIAEJCTBEHHO 00YCIOBIEHHOTO OTKJIO-
HeHUs B HapylmeHun obMeHa cay:xuT amader, WM caxapHas
Sonesns. 3aboseBaHHe CBA3AHO CO CHHXKeHUeM (QYHKIUM ITOA-
HeNyAOYHOM Kejle3kbl, BRIAENAIONed B KPOBbL TOPMOH WHCYJIHH.
HepocTaToK ropMoHa MPUBOAMUT K M36BITOYHON KOHIIEHTPAIIAHN
caxapa B KpoBH. BeeleHHe B OPpraHH3M HHCYJIHMHA CHHKAET CO-
Zep;KaHHMEeM caxapa B KPOBH M T€M CAMBIM HOPMAJU3YeT XOJ
obmeHa BemecTB. Takue Mephl, €CTECTBEHHO, HE 3aTParmBaioT
TEHOTHI, & JHIIb KOHTPONUPYIOT ero (heHOTHIHYeCKoe IPOAB-
aeame. Cam ren guabera ocTaeTcs U MoOXKeT OBITE IepejaH 10
HACJeACTBY.

C noMOImBI0 MEIHIIMHCKONW FreHeTHKH BO3MOYKHO IPOTHO3H-
DPOBaThH BEePOATHOCTH POKASHUS JeTei ¢ HacJaeACTBEHHEIMY 3a-
HoseBaHUSAMH, IPHYEM B HEKOTOPBIX CIYYASAX MepefaloniuMu-
cH yepes nNoKoJieHHe. ¥ abCoI0THO 3[0POBBIX POAUTENEH MOTyT
OBITH eTH, CTPAJAIOIIHE HACJeACTBEeHHBIMU 3a001eBaHUAMHA
ux gepymer u 6abymex. B 1869 r. auramiickuM aHTPOIOJIO-
rom ®parcucom l'aasToHOM OBIIO CO3AAHO YYEHHE O HACHEH-
CTBEHHOM 3/I0POBBE YeJIOBEKA M NYTAX ero yIyJYIIeHHd, Ioay-
YHUBIee BIOCHEACTBUH HA3BAHUE e8zeHUKU. B coBpeMeHHOM
HayKe 3TH NpobJieMbl PelIaTCA B paMKaxX MeAWIMHCKOH re-
HETHKH,

Boasmioe 3uavenue npuobperaeT MeduKo-zeHemuiecKoe
koHcyabmuposarnue. IlokazaHo, 94T0 reH, OTBETCTBEHHBIN 3a
OpPHCYTCTBHE B KPOBH peayc-arkTopa (cnenuduyeckoro beako-
BO-JIMIIMHOTO KOMILIeKca), GbIBaeT B BYX COCTOAHUAX: «Pe3yc
+» ¥ «peayc —». Ecan, HanpuMep, JKeHIIMHEA pe3yc-OTpHLATe b~
Ha, 4 MY)X4YWHA Pe3yc-IoJIOMKNTEIeH, TO IJIOJ MOKeT OBIThH pe-
ayc-nonoxurened. Takoi miox BelAeNAeT B KPOBEHOCHYIO CH-
CTeMYy MaTepH aHTHUTeH, 4 OPraHU3M MaTepu HaYyMHaeT Beipaba-

OCHOBbI TEHETUKM
¥ CENEKLMM

BOALHON
cuHapoMom AayHa
W €ro XpOMOCOMHBIH
Habop

Puc. 2.13
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OCHOBbI MTEHETHUKM
W CENEKLIMM TEIBATEH 3AL[UTHREIE AHTUTENA, PA3PYIIAIIIAEe KPOBETBOPHY

cucremy moja. ITonobHas peakusa MOKeT IIPUBECTH K I'HOE
NJI04a ¥ OTPaBJIEHUIO MATEPHHCKOro opraEuaMa. Takue Opak
HesKeJaTebHbI.

Taksxe HexkenaTeJbHbI OpaAKHM MeKAY OJIM3KUMH POJICTBEE
HUKaMHU — JIBOIOPOAHBIMH OpaTbAMHM Hu cecTpamu. B uao
JAUPOBAHHBIX NMONYIANMAX (M30JATAX) B cUNy reorpaduge
CKHMX, COIIMAJBHBIX M JPYIrHX NPUYHUH YACTOTa OJIU3KOPOX
CTBEHHBIX OpaKoB ObIBAET 3HAUUTEJNHHO BHINIE, YeM B OOBIS
HBIX, TAK HABHIBAEMBIX OTKDHITHIX MONYJIANUAX. BepoATHOCT
nepejadyy ¥ NPOABJIEHUA HACJAEACTBeHHBIX 3aboseBaHMM Hp)
Opakax Mexay GJH3KMMH POACTBEHHHKAMH PE3KO MOBBIMIA-
erTcHd (B AeCATKHM, HHOTAA OaKe B cOTHH pas). OcobeHHO He
6aaronpusaTHLl 61M3KOpPOACTBeHHBIe GpaKu, ecJu CyIp
reTepo3MroTHEl 10 OJHOMY M TOMY K€ PeIneCCHBHOMY BpeX
HOMY TeHY.

Kypenue u ynorpedienune aaKkorois POAUTENAMHA Pe3KO 110~
BBINIAIOT BEPOATHOCTH NMOABJEHUA HA CBET IIOTOMCTBa, IOpPa-
KEHHOTI0 TAMKeIBIMH (JOpMaMH HacJeCTBEHHBIX 3a00/IeBaHH.
Ocofo ciaenyer OTMETHTh BIAUAHHE HA FeHETHYECKOe 310DOBbe
HAceJleHUA 3arpPA3HEeHUA BOALI, BO3/IyXAa, MOYBbI XUMHUYECKUMHE
pearenraMu, 00J1afaI0IIAMHA MYTareHHBIMY (BLI3BIBAIOT BOBHHK-
HOBEHHE MYTAIlMil) ¥ KaHIepPOTeHHBIMH (BBI3LIBAIOT 3JI0KAYE-
CTBEeHHOE NepepoKIeHne KJIeToK) cBoicTBaMu. BarkHa TiiaTesis-
HasA NPOBEPKAa Ha «MeHEeTHYECKYI Oe3BpeJHOCTH» BCEX JIeKap-
CTBEHHBIX IIpPeIrapaToB, NPOAYKTOB IMHTAHUA, KOCMETHYECKHUX
CPe/ICTB M MpenapaToB OBITOBOH XUMHH.

A

2.2.5. MATEPUAJIbHBIE OCHOBbI
HACNEACTBEHHOCTU U USMEHYMBOCTHU

Teopus resa u resoruna. 'ed — 3T0 y4aCcTOK MOJIEKYJIbI
xpomocomuoil [THK (mnu PHE y HeKOTOpHIX BHDPYCOB), KOJH-
PyHOIMA NepBHYHYI0 CTPYKTYPY NOJHIENTHAA, MOJEKYJIE!
TpaHCIOPTHOM uiau pubocomansuoit PHE.

06YC/IOBNEHO ero cnocoBHOCTLIO Yepea nocpegHuyecteo PHK onpegenaTs cuHTE3 GENKOB.
leH paccMaTpUBAETCs Kak MaTepuanbHblil HacNeACTBEHHbIA GaKTop, Kak GYHKLMOHaNbHO
Hegenumas eauHuLa reHeTMHYECKOro Marepuana, WM HacneacTBEeHHOCTH.

m [eiAcTBue reHa Kak MatepMansHOro HacneacTBeHHOro ¢pakTopa B Npouecce OHTOreHesa |
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B 1940-e rr. II»x. Buan u 3. TeiiTtyM BEIABHHYIH KOHIETIIIHIO
«0JHH I'eH — OJUH (hepMeHT», T.€. OJHH I'eH OIpeieseT CTPYK-
TVPY Toro mam uHOro depmenTa. Ilocne gonosHeHUHE U yTOUHE-
=Rl CYyTh KOHIENIMMA 3aKJII0YaeTCH B CHeAyOIeM: B KIeTKe
HMEIOTCA TAK HASHLIBAEMBIE CMPYKMYPHbLE 2eHbl, KOTOPLIE OIIpe-
JZeNAT NOPAJOK YepeJ0oBaHWA AaMHHOKHCIOTHBIX OCTATKOB
B NOJHOeNTHAHBIX Henax. B 1965 r. amepukanckue 6MOXUMH-
uu C.Ouoa, M. Huperbepr u gpyrue pacmmudpoBaIn reHerude-
CEHH Kof A OeKka — eJHHYI0 CHCTEeMY 3allucH Haclle/ICTBeH-
=0ii nHGOPMALMK B MOJEKYJAX HYKJEHHOBBIX KHCJOT. JTO
cBoeobpasHblil cioBaps KogoHoB (TpumiaeroB MPHK), xomupy-
OMUX AMAHOKHCIOTE M «3HAKW DYHKTyamuu» mponecca Ges-
KOBOT'O CHHTE3a.

CucreMa B3aMMOJeHCTBYIOIIHX reHoOB o6pasyeT zenomun,
HJIH COBOKYITHOCTH M'€HOB JaHHOM KJIETKH WiH opraHusmMa. Baa-
HMOAEHCTBYIOT MeKAYy coboil Kak ajieJbHBIe, TAK W HeaJlJlelb-
Hble reHbl. BaauMojeiicTBHe aylyieJIbHBIX NeHOB OCYIIeCTBJIAET-
CH 0 OPHHIUNY CHCTEMEI ¢ IOMHHAHTHOCTh — PEIleCCUBHOCTD Y.
NomuaupoBanue GLIBAET MOJIHBIM U HEIIOJIHEIM.

HWmeer MeCcTO M BADHAHT NPOABJIEHUSA CPa3y ABYX ajUleiel —
wodomunuposarue. Kogomuauposanue HaGaoaeTes Ipu Hace-
AOBaHWH TPYIIN KPOBH y 4esioBeka. COrJiacHO rumorese «CBepx-
JAOMMHHMPOBAHUA» JOIMYCKAETCH CBEPXBHIPAYKEHHOCTh NPH3HAKA
¥V reTepO3UTroTHRIX 0cobeil, Korja reTepo3uroThl Mo ONpeAesIeHHO-
MY IeHy IPEBOCXOJAT II0 CBOMM XAPAKTEePHUCTUKAM COOTBETCTBY-
ompe roMmosuroTel. Ilo-BHauMOMYy, 9TOT MEXaHM3M JIEXKHT B OC-
HOBe ABJIEHHUA reTepo3uca, M IPeBOCXOJCTBa THOPH/IOB TepBo-
0 MOKOJEeHHSA M0 PAAY CBOMCTB HAJ POAHTENLCKUMHEA hopmamu,

HaBecTHO MHOrO NIPAMEPOB B3aUMOJiefCTBUA HeaJlIeJIbHBIX
refoB. OQHAM HU3 NPHMEPOB B3AHMMOJI€HCTBHA AP I'eHOB ABJIA-
eTcsa HacjaeAoBaHHWe GOpPMEI rpe0HA ¥ HEKOTOPHIX IOPOA KyP.
IIpr KxoMOMHAIMY NeHOB BOZHHUKAKIT CHEAVION[UE BAPHUAHTEI
thopmer rpebHA: npoctoit (aabb), ropoxosuauslit (aaBB, aaBb),
opexoruAHEIH (AABB, AaBb) u posoBunani (AAbb, Aabb).
ITomumo UMCTO KAYECTEBeHHEIX NPHU3HAKOB Pe3yJbTATOM Jeii-
CTBUA HEaJUIeJBHBIX T€HOB MOrYT OBITH KOJHWYECTBEHHEIE IIPH-
3HAKH: YKHPHOCTH MOJIOKA, AHUIEHOCKOCTh KYP, Pa3Mepsl H Mac-
ca YKUBOTHEIX, HX IUIOJJOBATOCTE H T. .

Iuronnasmaruyeckas HacJeJCTBeHHOCTb. Benymasa posas
XPOMOCOM B HACJIEJOBAHWUH OPraHM3MOM TeX WM WHBIX IPH-
3HAKOB OYE€BHAHA. X POMOCOMHAS TEOPUA MHOTOKPATHO M OCHO-
BATENLHO IO/TBEDIK/ICHA COBPEMEHHBIMH METOaAMY MCCIe0Ba-
HHSA HACHeJCTBEHHOW nmepefadw NpH3HAKOB. Hapsaay ¢ aTaMm
B IHTOILIA3ME KJETKH CYIIeCTBYIOT YJIbBTPACTPYKTYPHEI, OIpe-

OCHOBbl FEHETHMKH
1 CENEKUMK
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OCHOBbI MEHETHKHX

W CENEKLIMKA

[eAIonHe ABJIeHne MHTOIIa3MATAYECKON HACIEeACTBEHHOCTH.
Ilog yumonnasmamuvweckum Hacredoeanuem NOHUMAIOT
BOCIIPOHM3BeZ[eHHeE B PAAY MOKOJIEHUH NIPHU3HAKOB, KOHTPOJIHPY-
€MEIX HYKJIEHHOBBIMM KHCJOTAMH KJIETOYHBLIX OPraHOM/I0OB, Ta~
KHX KaK MHUTOXOHJPHH, XJOPOILIACTEI, BO3BMOMKHO, U JPyrHe
HeXpPOMOCOMHEIE 2JIEMEeHTEI KJIeTKH.

IInacTunsr pacTeHnii cIOCOGHE! K CAMOBOCIIPOUSBEAEHHIIO —
OHH PA3MHOKAIOTCA OYTeM JejeHns. B silnexaeTke MBETKOBRIX
pacTeHHit JIOKATU30BAHBI ILIACTH/LI, NEPeXOAsAINNe CAeAYIOne-
MYy HDOKoJIeHHI0. Kak HocTaTovHO pefKoe ABJIEHHE, Iepegada
MJIACTHJ TAKKe BO3MOKHA HUeped MBIILIEeBYIO TPYOKY.

st pacTeHuit ONMUCAHBEI MYTAINH, IPUBOASALINE K IOJHOM
WM YACTHYHOM MOTepe XJIOPOILIACTAMH CHOCODHOCTH K CHHTE-
3y xnopodunna. ITepengaga mogobHBIX NPHU3HAKOB IO HACJEN-
cTBY ocymectBasiercsa nocpeacrsom JJHK xmoponnacros. Mu-
ToxoHApuH Takxke comepxar JHK u cnocobusl ¥ caMoBOCHpo-
H3BEeIeHHIO.

V¥ BeICIIMX 9YKAPHOT IUTOIIA3MA MEepeJaeTcda KeHCKUMH
MOJIOBBIMH KJIETKaAMH, T.€. [IPH MUTOILIA3MATHYECKOM HAacJe-
JOBAHMH HACJEACTBeHHAA MH(MOPMAIUA IepPeJaeTcsa cTPoro mo
MATePHHCKOH JUHHHA. «MarepuHcKH#l adperT» obbacHAETCH
TeM, 4TO sifineKgeTka borara HUTONIA3ZMOM, 4 CIEPMATO30MK
NpaKTHYEeCKH MOJHOCTHIO JIHINEH ee. B menom muroniasMaTH-
YecKas HACHEeJCTBEHHOCTH MIDAeT BTOPOCTEIEHHYIO POJdb, A0~
nosHAA coboi XPOMOCOMHYIO HACIEACTEEHHOCTE.

2.2.6. TEHETUKA U 3BO/TIOLUNOHHASA TEOPUA.
FEHETUKA NONYNALMA

CoBpeMeHHBIE r'eHeTHYEeCKHE JaHHBIE [I03BOJIAIOT I0-HOBOMY
u Gonee ray6oko moHATH Teopuio Y. [lapsura. B ocHOBe He-
onpedenennoll uamMeH4iuéocmu, Koropas, no Mmaesuio lap-
BHHA, HI'PAET BAXKHYIO POJb B NPEJOCTABICHHA MaTepuasia JAas
ecTecTBeHHOro oTfopa, MOryT, KaK IOTOM BBISCHHJIH, JIEKATH
MyTallMOHHLIE Nponecchl. UMeHHO MyTanuu AaiT NepBUYHBIH
MAaTepPHAaJ JJIf 3BOJIOIMH.

©

OcHOBHOW $OPMOi CYLIECTBOBaHWA BMAA ABNAIOTCA NONYNAUMK. 3HAHWE TEeHETUYECKMX
NPOLECcCcoB, NPOUCXOAALMX B NONYAALMAX, HEOGXOAUMO ANA U3YHEHWS HavanbHbIX 3TaN0B

IBONMIOUHH.
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VY KHMBOTHBIX IUIOTHOCTH NONYJANMH W ee JHHAMHKA Pery-
JUPYIOTCA HE TOJABKO CIOHTAHHLIMY IIOBeIeHUYeCKUMH ¥ (u3uo-
JOTHYEeCKMMH MeXaHHM3MaMH, HO U NyTeM IePecTPoiiKH ee re-
HeTHYeCKO# CTPYKTYpHI. B HacTosIee BpeMsa MHTEHCHBHO Pas-
BHBaercA ocoboe HAIpaBJIeHHE 'eHEeTUKH, HA3bIBAEMOe 2eHemu-
woil nonyaayuil. FeHeTHKa nonynsanui uMeer OOJbIIOE 3HAUE-
HHE 15 COBPEeMeHHOH MHKDO3BOJIOIHOHHON TEOPHH.

OCHOBbI FEHETUKM
W CENEKLIMM

B ocHoBE reHeTM4ecKOHn W3MEHYUBOCTU NONYNALMA HAXOAATCH 3aKOHOMEPHOCTH Hacne-
[10BaHWsl NPU3HAKOB (COGCTBEHHO HacNeayeTcs He NPU3HaK, a 3aKoAMpOoBaHHas B reHax

uHdpOopMaLMs, onpeaensiowas HopMy peakuuu reHotuna).

TemeTnka monyaAnuii KAK CAMOCTOATEJbHAA HAYKA CYIIe-
cTByeT ¢ Havana XX B. OCHOBOMOJIO;KHMKOM HOBOI'O HalpasJe-
HHUSA NeHETHUYECKHUX HCCJIeJOBAHUN MOMYIANMNA CYUTAIOT JaTCKO-
ro reHETHKA, aBTOPA TEPMHMHA <«HONyaAnusa» Buasreasma
Horancena (1857 —1927), xoropuiit B 1903 r. ony6aukosan
pabory «O HacaeOBAHMM B NONYJIAINUAX W YUCTHIX JIUHUAX».
Y4ueHBIH 9KCIIEPHMEHTAIBHO JA0Kas3a 3(hHeKTHBHOCTS AeHCTBHA
orbopa B IPUPOAHBIX NONYJAANUAX H OZHOBPEMEHHO C 3THM II0-
xasas Hea((eKTHBHOCTH AeiiCTBHA 0TOOpa B YHMCTHIX JHHHAX
(B rOMO3HMIOTHOM OTOMCTEE, [IOJIYyY4aEeMOM OT OJHOM caMOOILIO-
aoTBOpAomelca ocobu).

IIpupoaHEIe MONYIANMHA NpeAcTaBAsi0T coboil rerepores-
Hble cMecH reHOTHNOB. COBOKYIIHOCTE BCeX IMeHOB MONYAAIUN
BHJIA cocTaBJisieT ee reHodoHa. Bece npHpoaHEIe MONYJIAIHHA
HacelmeHB MyTanuaMu. KorebaHua 4YMCI€HHOCTH (BOJHEI
HU3HU, WK TONYJIAIHOHHEIE BOJHEI) MOTYT NIPABECTH K MO-
BRIMMEHUI0O N'OMO3UIOTHOCTH NONYJIAINMHA ¥ YTPaTe OTAEeNbHBIX
aJJIeJIbHBIX TeHOoB (puc. 2.14). TepMHH «801HbL HUIHU» TIDE]-
J0EeH KPYIHBIM oTedecTBeHHBIM reserukom C.C.Yersepu-
k0oBBIM B 1905 r. BoaHb! XH3HM MOryT OBITE CE30HHBIMHY (IIe-
PHOAUYECKHMH), FeHeTHYeCKH 00YCIOBJIeHHEIMH H HeCcesoH-
HBIMH (pe3yJABTAT BO3HAeHCTBHA HA HNONYJANNI0 PA3IAYHBIX
haxTopoB cpejbl). DBOJIOIAOHHOE 3HAYEHNE BOJIH KU3HM 3a-
KJIKYaeTCHA B TOM, YTO 3TOT HPOIECC MOYKET NPUBOAHTE K CIY-
HaiHBIM M3MEeHEeHHAM KOHIEHTPAIHH Pa3JIW4YHBIX MyTamuii
¥ FeHOTHIOB B MONyJAANAH. [lonyaANMOHEHLIE BOJHE MOTYT
OKA3BIBAThH BAHWAHUE HA HANPABJIEHHOCTh ¥ MHTEHCHBHOCTH
ecTecTBeHHOrO oT6opa. IIpn HH3KOH YHCIEHHOCTH MOMYJIAINH
BOJIHBI ’KH3HHW, IPHBOAANINE K Pe3KHM KojeGaHMAM YMCIIeH-
HOCTH ocobeil, npencTaBaAT cobo# onpeseneHHYI0 onac-
HOCTB.
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OCHOBbI TEHETUKH
M CENEKUWM

KoaebaHus
YUCAEHHOCTH ocoben
B NONYAAUMAX
XHLLHWKOB W XepTa:
A — pbict; b — BOAK;
B — aucuua;

I — 3aau-6eank

114

r
A
/B
B

1932 1940 1948 1954 I'ox

HUccneporarus C.C. YeTBepuKOBa U €ro mocjefoBaTesiei 1mo-
KAasajid, YTO NPUPOAHEIE NONYJANMHA PACTEHHH ¥ YKHBOTHBIX,
IIPHA BCceil X OTHOCHTEJIbHOH (PeHOTHIHYECKOH 0JHOPOAHOCTH,
HACBIIeHEl pa3HOOOPa3HBIMH PeleCCHMBHBIME MyTanuamMu. MyTua-
POBAHHBIE XPOMOCOMEI IIOCTEIIEHHO PACIPOCTPAHAIOTCH B IIpeje-
Jax momyiAanun. PeHOTHIHYECKH MYTALUH OPOABJIAIOTCA TONb-
KO B cJlydae roMo3urotHocTi. Kak pas B yCJIOBHAX MOBBIIIEHHOM
KOHIEHTPAIMHA MYTAIMi BEPOATHOCTH CKpeIUBaHUA ocobeit,
HECYIMX pellecCUBHbBIE AJIJIeIM, 3HAYUTEILHO BO3pacTraer. ITo
NPHBOAHAT K NPOABJEHUIO MyTauii B ¢eHOTHIE, ¥ OHH IIONAJA-
10T MO/ NPAMOM KOHTPOJIb eCTeCTBEHHOro oTdopa.

Ilpu oTcyTcTBHY faBJIeHUA BHEINHHUX (haKkTOpOB M cobaoae-
HHAHY NIPUHIHAINA NaHMHAKCHH (cBoOOgHOE, He OJIM3KOPOACTBEHHOE
CKpeIMBaHHUE) YACTOTHI FTeHOTHIIOB B MONYJIAIMHA COXPAHAKOTCH
HEeM3MeHHBIMH, HAX0/AACH B ONpeieIeHHOM DABHOBECHH B COOT-
BETCTBHU ¢ 3axonom Xapdu — Baiunbepza (1908).

ITOT 3aKOH YCTAHOBHJIM HE3aBHCHUMO JPYT OT APYra aHTJIHA-
ckuit matematux loadpu Xapam u HeMeuKui reHeTHK Buib-
renbM BaiiaGepr. 3aK0oH ONUCHIBAET pacnpeesieHue YacToT re-
HOTHIHYECKHX KJACCOB B MAHMHKCHYECKOM NONyJANHHA NPH
pasnIuYMuAX B OAHOH nape asenei. MoKHO OpeCcTABATEL, 49TO



B NONYJAANHUM YUCH0 (pOPM, FOMO3HIOTHHEIX IO annensm AA
# aa, oquHaxKoBo. IIpn naHMuKCcUM Ipu 00PA30BAHMYM 3UTOT BO3-
MOKHBI CJIeIVIOIHe KOMOWHATIAN:

i

0,25 AA 0,25 Aa
0,5a 0,25 Aa 0,25 aa

9TO Ke COOTHOLIEHHe COXPAHHTCH BO BCEX IOCHEAVIOM[HX
nokoneHuax. IIpu gacrore annens A, paBHOM p, ¥ YACTOTE aJ-
Jejad a, paBHOH ¢, YACTOTHI TPeX IeHOTUIHYECKUX KJIACCOB
(AA, Aa u aa) cocrasasior: p° + 2pg + ¢ = 1. Dro dhopmyna
Xapau — BaiiaGepra.

OCHOBbI FTEHETHMKHK
W CENEKUWK

3aKoH Xapau — BaiHbGepra — ofiMH U3 dyHAAMEHTaNbHbIX 3aKOHOB NONYNALMOHHON re-
m HETUKH, BbIPAHAIOLWMHA NPOABNEHHE MEHAENEBCKUX 3aKOHOMEPHOCTEN HacneaoBaHUA Ha

NONyNALMOHHOM YPOBHE. 3aKOH XapaKTepu3yeT COCTOiHWE NONYNALUMM C TOYKK 3PEHMA

HacnenoBaHWa NPU3HaKoB NPW OTHOCKUTENbHOM MOCTOAHCTBE BHEWHUX GaKTopos.

Knwouyesblie cnoBa: MyTaLMOHHAA U3MEHYMBOCTb, MEHHbIE MyTaLuH,
reHOMHbIE MyTaLuK, XPOMOCOMHbIE MyTauuu, KOMBUHATUBHAN U3-
MEHYUBOCTb, MOAWDUHALMOHHAR U3MEHYUBOCTb, HOPMa PeaKLUuHu,
BapUaUWUOHHLIHA pag, reModunua, UMTONNa3MaTUIecKasn HacneacTBeH-
HOCTb, 3aKOH Xapau — BaiHGepra.

TEMbl PEQEPATOB

1. 3aKOHOMEpPHOCTH HEHETHHECKON W FEHETUYECKON U3MEHYUBOCTH.

2. HacneacteeHHas uHdopMauua M nepegaya ee M3 NoKoNEeHUsa B no-
KONEHUe.

3. [pamaTtuyecKue CTpaHuLbl B UCTOPUM PA3BUTHUA FEHETUKU (B TOM YMC-
ne B Halewn cTpaHe).

4., Ycnexv COBPEMEHHOW reHETUKU B MeULIMHE W 34PaBO0XPaHEHUH.

KOHTPOJIbHLIE BOMNPOCHI

1. Kakue $popmMbl U3MEHYMBOCTH paanuyan Y.apsuH?

2. Kakue BHAbI HacneACTBEHHOW M3MEHYUBOCTH BLIJENAIOT B HACTOA-
uiee spema?

3. Kakylo ponb otBoaun Mytauuam X.[e ®pu3 B BO3HUKHOBEHHU HO-
BbIX BMAOB?
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. HazoBute ocHoBHbie HOPMbI MYTALIMOHHOW M3MEHYMBOCTH. Mpuse-

AWTe NpUMepbl MYGOKWX MyTaUMOHHBIX U3MEHEHWIA Cpeaun pacTeHuH
W MHUBOTHBbIX.

. [lonycKaeT N1 COBpPEMEHHaA TEOPUA IBONIOLMK BO3MOMHOCTL BHE-

3anHoro BMaoo6pa3oBaHWA?

. B peaynsrare 4ero MOXET BO3HUKaTb nonunnouama? C Kakum BUOOM

MyTaLui CBA3aHO KpaTHoe yBeNW4yeHWe Yucna XxpoMocom?

. Y70 Takoe KOMGMHATMBHAA U3MEHYMBOCTL? KaKOBbl MCTOYHUKK KOM-

GUHaATUBHON M3MEHYMBOCTHU?

. ChopmynupyiTe 3aKOH roMONOrMYECKUX PAJOB M NOKaMKTe ero o6-

We61MoNorH4ecKoe 3HaYeHue.

Yro Takoe MoaudUKaLMOHHAA U3MEHYUBOCTL M KAKOBbLI €€ NPUYKHBLI?
3aTparusaer N1 MOAUPUKALUOHHAA U3MEHYUBOCTb MEHOTUN opra-
Hu3ma? KakoBa ponb MogudUKauMOHHOW U3MEHYUBOCTH B 3BONIO-
UMOHHOM npouecce?

Yro Takoe HopMa peakuuu?

MNpuBegute npuMmep BapuaLMOHHOrO paga No KaKoMy-HUMOBYAb NpM-
3HaHKy.

[aiite onpeaeneHue OHTOreHeTUYeCKoM uameHYuBocTu. Kakue dak-
TOPbl ONPEAEnsoT OHTOrEHETUHECKUE U3MEHEHMAT

Hakue meToabl U3y4EeHWA HacNeaCTBEHHOCTU YENOBEeKa U3BECTHLI?
B 4eM 3aknioyaeTcs CyWHOCTb reHeanorMyeckoro metoaa?

MoryT nu My3biKanbHble, MareMaTU4ecKue M aApyrue cnocoGHOCTH
nepeaasartbecs No HacneacTsy? OTBET MOTUBMpPYWHTE.

B Kakux cny4asx noABNRIOTCA pasHosHLeBble U ogHORLEeBbie 6NK3-
Heubl? B yem cyuwHocTb 6nM3HeLlOBOro Mertoga?

KaKoBbl BEPOATHOCTH NOABNEHUS PA3HOAMLEBbLIX M OAHOARLEBbIX
6nu3HeloB?

C noMolbid Kakoro MeTofa UCCNeayloT NaTonorM YenoBexa, CBAa-
3aHHble ¢ HapyweHuem o6MeHa BellecTe?

Y1o Takoe xpoMocoMHble 60ne3HU? Yem oHM 06YCNOBNEHbI?

Y1o BbI3biBaeT 6one3Hs JayHa?

Kakue npuyiunHbl Bbi3biBaAOT Anaber?

MoKamuTe 3Ha4YeHne NPaKTUKU MefUKO-reHETUHECKOro KOHCYNbTH-
pOBaHUA.

MoyeMy HexenaTtenbHbl 6paku Mexay 6NM3KMMKU POACTBEHHUKaMKU?
Bnuset nu xMMUYECKoe 3arpAasHeHUe OKpYMaloLwen cpeabl Ha reHe-
TU4HECKOe 3[]0pPOBbe HaceneHua?

Y1o TaKoe reH? 3a uTo OH OTBEYaer?

HTO TaKoe CTPYKTYPHbIH reH?

[a#Te onpeaeneHue NoOHATHIO «FeHOTUNs,

Mo KakoMmy NPUHLMNY B3aUMOAEHCTBYIOT annenbHble reHbl?

Yo Takoe KOAOMUHUpOBaHUE?

MNpuBeauTe NpuMepsl B3auMOAEHCTBUA HeanNeNbHbIX reHoB.




32. OxapaKTepu3yiTe ABNEHUe LMTONNa3MaTMYeCcKOH HacNeICTBEHHOCTH.

33. C »MeHeM KaKoro y4eHoro CRA3aH0 BO3HMKHOBEHWE HOBOrO Hanpas-
NEHWUSA FeHETUKU — FeHETUKU NONYNALUMA?

34. Yro TaKoe reHoGoHA NONyNaLuUn?

35. HazoBuTe NpUYMHLI, Bbi3biBalOWME KONneGaHUa YUCNEHHOCTH ocoben
B NONyNALMKK.

36. B yem 3aKN04aeTCA 3BONIOLUOHHOE 3HAYEHUE BOMH MU3HKU?

37. KaKyto 3aKOHOMEPHOCTb ONUCbIBAET 3aKoH Xapau — BanHbepra?

38. MpK KaKMX YCNOBMUAX 4acTOTbl TEHOTUNOB B NONYNALMK HAXOAATCA
B ONpeaeneHHoM paBHOBECHU?

2.3. OCHOBbI cenexkuum

Cenexyuell HA3LIBAIOT OTPACJb CEIbCKOXO03AHCTBEHHOTO
TPOM3BOJICTBA, 3AHUMAIOUIYIOCHA BhIBEJIeHHEeM COPTOB M rmbpH-
0B CEeNbCKOXO3ANCTBEHHBIX PACTEHHH, NOPOJ JOMAIIHUX MU~
BOTHBIX, IITAMMOB MUKpoopranuaMos. OcHOBaHA OHA Ha Hay4-
HBIX METOaX, paspaboTaHHBIX B TeYeHHE JJIHUTEeNbHOH paboThl
[0 COAEePXKAHHUI0 JOMANIHUX YXKMBOTHBIX, BO3/IEJIEIBAHHIO KYJIb-
TYPHBIX PACTEHUI U KYJLTHBHPOBAHHIO MUKDPOOPraHU3MOB.

2.3.1. OIOMALLUHUBAHUE — HAYA/bHbIN
ITAN CENEKUWKU

YesroBeK M3aBHA NBITAJICA OJOMAITHHBATL }KHUBOTHBIX. J0-
MAULHU MU CIATAIOT JKUBOTHBIX, PA3BOJHNMBIX 9e€JIOBEKOM JJISA
VAOBJIETBOPEHUA PA3JIMYHBEIX CBOMX IOTpebHOCTEi, B MEePBYIO
odepenb AJA MOJNYYEHUS MPOAYKTOB MATAHUA, IPOMBIIIIEHHO"
ro ChIPBA, & TAKXKe [JIA HCIOJIb30BAHNA B Ka4ecTBe TPAHCIOPT-
HOTO CpeJcTBa, AnA 06paboTKu 3eMaM, MOMOLIH B 0XoTe. B mo-
clefHee BpeMs GOJIbIIOE 3HAYEHWE UMEIOT AOMAIIHHE }KHUBOT-
HEIE, PABBOJIMMEIE B BCTETHUYECKHX IENAX JAJNA NOJYYEeHHSA de-
JIOBEKOM PAJIOCTH OT OOIIeHusA ¢ HAMH (KOIIKH, JeKOPATUBHBIE
nopoAsl cobak u mp.).

CoBpeMeHHEBIE JOMAITHHAE YXHBOTHBIE ¥ KYJIBTYPHBIE pacTe-
HHUSA UMEIOT IUKHX IIPeJKOB.

OCHOBbI FTEHETWUHMA
1 CENEKUMM

Mpouecc npespalleHns QUKUX KUBOTHBIX M PACTEHUH B KyNbTypHble GOpMbl Ha3bliBalOT

OflOMAaLUHKBAHHEM, UNW JOMECTHKALHEH.
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IlepBbie HOOBITKHE OOMAIIHAUBAHUSA KHUBOTHBIX IIPeANPHHA-
MAJIUCh JIOABMH, no-BuaumMomy, 20 — 30 Teic. jget Haszan. Tou-
HBIX TPeJCTABJEHHH, KAK 9TO NIPOMCXOAMUI0, HeT. BoamoxkHO,
BCE HAYAJIOCh CO CJIyYaeB BHIPAIHBAHUSA YEJIOBEKOM JeTeHbIIIei
JAUKUX dKHBOTHBIX. KOHTAKTHI ¢ XHITHBIMH MJIEKONHTAIHMHA
(Eanpumep, BOJKAMH) MOIJIM BOZHUKATE BO BpeMsl OXOTHI Iep-
BOGBITHOrO YeJIOBEKA — XHIHAKH COMPOBOMKIAAIH OXOTHUKOB
B HalesKie 4eM-HUOYAb TOKUBUThCA. CYATAIOT, YTO MPEAKH 0~
MAITHUX KUBOTHEIX OTIMYAIHUCE BRICOKOM 3KOJIOrM4ecKoi mia-
CTHYHOCTHIO. II0YTH BCe JOMAIIHHE XHUBOTHBIE OTHOCATCH
K BBICIIMM MO3BOHOYHBIM JKMBOTHBIM — [ITHIAM W MJIEKOIINTA-
wmumM (taba. 2.2).

W3 MeHee M3BeCTHHIX (DOPM JOMAITHUX XHBOTHBIX MOMKHO
TPHBECTH IPUMep KHTAaMCKOTO rycs, NPeJKOM KOTOPOTO, BO3-
MOKHO, ABJAETCHA OAMH U3 BUJ0B nebeneii. B JIpesaem Erunre

Tabnuua 2.2. NMpoUcxomaeHHe OCHOBHbIX OMALLHMUX UBOTHbIX
f%q:ﬁ'ﬂ‘
LN

»(’ e d g
xS LT .Tn_u_n., e RpOs 4o T
Cobaxa Boaxk Eppona, Ilepennas 15—10
Aszunsa, Cubups,
Bocrounas Asusa
Komxka JInenitickaa xom- | Cesepras Adpuxa 5,6—5,0
ka (ceBepoacdpu- (Eruner), Bansxanii
KAHCKHH MOABH] u Cpenumnit Boctok
AMKOH KOIIKH)
Osua Asnarckuii myd- | Iepegnsasa Asus 10—9
JIOH
CBunbA Kaban Ilepenusasa Asus 9—8
Koaa Besoaposslit kosen | Ilepennasa Asus 109
Koposa Typ Manas Asusa, Espo- 8—6
na, Cesepuasa Ad-
pHKa
Byiison Haanitckuii gu- HOxuasa u Oro-Boe- | 7,56 —5,0
Kuii GyiiBoa ToyHAA A3ud
Banwnii- BanTenr IOro-Bocrounasa 6—5
CKHi CKOT Azus




Oxonuanue mabn. 2.2

Ax HOuxuii ax Asusa, EBpona 9—3
Ocen Kynau Ilepeanaa Aaus, 6—5
Cesepo-Bocrounas
Adpura
Jlomags Tapnan Egpasua 6—5
Bepbuiog HMuxnit ogHOrOpP- ApaBuiicKkH# n-0B 5,5—5,0
Apomenap 6b1it Bepbmion
Bepbuiog Huxuit gByrop- HUpan, Cpegasasa 5,6—5,0
faxTpuan Ob1il BepbIIOf Azusa
Jlama, T'vanaxo H0xuas Amepura 6—5
anbnaka (Anpner)
Cepepunrit | Jlukwmii ceBepuunit | Casansl — Aurrait 3
0JIeHb OJIeHb
Kponuk Jnkuit KPOMTHK EBpona 3
Mopckas Jukas Mopckas HO0xuana Amepuka 7,5—17,0
CBHHKA CBHHKA (Anzesr)
Kypu Bankusckue HOxuan u H0ro-Boce- 6—5
¥ KpacHble Kypel | TouHas Asusa
Ilecapka Jukas necapka Banaguasa Adpuka 3
Hugok JInKuil HHIIOK Mexkcuka 2
T'yes Cepsiit rycs, cy- Erpona, Cesepo- 5—4
XOHOC Bocrounas Adpu-
Ka, Asuda
VTra Kpaksa Espona, Asus 4—3
ITuenst Jukne maems LlenTpansaaa Ad- 5
puka, Oxuan
Aszua
TyTroBurit Hukuit TYTOBBIH I0:xnas u I0ro-Boce- | 5,6 —5,0
IexKo- IMeNKONPAJ Tounas Asus
opsap

OCHOBbI FEHETUKH
W CENEKUMM
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OCHOBbI FTEHETHUHKHA
M CENEKUMM

B KayecTBe JOMAIIHUX YXHBOTHBIX Pa3BOAHJIHN NEeJIHKAHOB, XKY-
paByieii, erHNeTCKUX ryceil, HEKOTOPbIe BHAbl AHTHJIOI, COAEP-
Jajam KPpOKOAHJIOB, CTPAYCOB, THEeH; IPHYEeM MOCJEJHHX HC-
MOJIL30BAJIM KAK MACHEIX KHUBOTHBIX. CTeneHb [OMECTHKAIIUH
TAKHMX XUBOTHBIX TOYHO HE U3BECTHA.

B Hacrosmee BpeMaA INpPOAOJIKAaeTCA OAOMAIITHUBAHHE TAKHX
BHJIOB, K&K JIOCh, HOPKa, OHJATPa, HYyTPH:A, Iecel, cofoJib, AHTH-
Jona KaHHA, apUKAHCKHHA cTpayc, 3MY, NATHUCTHINA OJIeHb, MA-
pan (6maropofHbIi 0JIeHB), JJaHb H Ap. Tak, MyIIHOe 3BePOBOJICTBO
(kseTouHOE pasBe/leHue JIMCHUIL, IeCI0B, HOPOK M T.[.) — OTpacib
10 MPOM3BOACTBY IEHHON MYNIHUHLI — CO34aHO TOJbBKO B XX B.
HaBecTHEI B cAyYAH OAWYAHHSA AOMAINIHHX JKHBOTHBIX: cobaka
AMHTO B ABCTpasuu, Jomaab (MycTanrn) B AMepHuKe U Ap.

Ha caMblXx paHHHX 3Tanax OJOMAIIHUBAHHUA KHUBOTHBIE
H pacTeHHUA NPOABWJIH NOBHIIIEHHYID M3MEHYMBOCTH: M3MEHe-
HUE NOBefleHHA N0 OTHOIIEeHHIO K 4esioBeKy H Mopdobdusmnomo-
rMYecKMX NMPHU3HAKOB. B pesyibTrare y’Ke Ha NepBBIX sTamax
OIOMAIIIHWBAHUA PACTEHHWH WM YKUBOTHBIX OBLIW CO3JAHBI IIpeJ-
MOCBLIKH AJS YCHEIIHOro NPOBeeHUA UCKYCCMEEHH020 0mbo-
pa — orGopa pacTeHMH M JKHBOTHBIX 10 NPU3HAKAM, HHTEpe-
CYIOIMM YeJIOBEKa.

2.3.2. IEHTPbl MHOIMOOBPA3US
¥ NPOUCXOMAEHUSA
KYNbTYPHbIX PACTEHWUH

ITonbITKM YenoBeKa OKYJIbTYDPHBATH PACTEHUA IIpEeANPHHA-
MaJIMCh elle B KAMeHHOM BeKe, HO HOCHJIM HeOCO3HAHHBIH xa-
pakTep (6eccosHaTenbHEIN HCKyccTBeHHBIH 0T60op). Co Bpeme-
HEM KYJbTYPHBIE DACTEHHSA CTAJIH BEIPAIUBATH OKOJIO MK HJIHIIL.
K GpoH30BOMY BEeKy PasBHJIOCh IPHMHUTHBHOE 3eMJIefie/iue —
BhIpPAIIMBAJIMCE B OCHOBHOM 3€PHOBBIE KYJbTYpPHI. [louTn Bce
KyJbTYPHBIE PACTEHUA OBLIM OJOMAIIIHEHbI YeJIOBEKOM CBBIIIE
8 Teic. geT Hasan. KyasTypHEIE pacTeHns — pe3yJIbTaAT HCKYC-
cTBEHHOrO oTrbopa.

KynbTypHbIMM pacTeHHAMM Ha3blBAIOT pacTeHus, BbipalluBaemMble YeNOBEKOM ANs YAOB-
NneTBOpeHus cBOMX notpebHocTen. Mo 3TOMYy NPU3HaKy KyNbTypHble pacTeHus nogpasge-

NRIOT Ha NULEBbIE, KOPMOBLIE (ANA POTATOro CKOTA W NP.), BONOKHUCTbIE, NEKAPCTBEHHbIE,
KpacunbHble, 3GUPHO-MacNHYHbIE, AEKOPaTUBHbLIE U Ap.
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HapecTHo 6osnee 25 ThiC. BUAOB KYAbTYPHBIX PACTEHHIA, YTO
cocrasiaser okoyso 10 % obmiero umcna BHAOB BBICIIHX pacre-
aunii. Ho maneko He Bce BHABI KYJBTYPHBIX PACTEHHH HOIYYHIA
mHpOKoe pacupocrpaHenue. HanpumMep, OCHOBHYIO NHIIEBYIO
OPOAYKIHIO AaoT ToabKo 20 BHA0OB, M3 HUX puc obecneuyuBaeTr
nuiessle norpebHocTH 2/3 HaceneHUs IJIAHETHI.

Hexoropsie KyIbTypHBIE PACTEHUA NPOMCXOAAT OT HBIHE CY-
IeCTBYIOIHX JHKOPACTYIIHX BHAOB, APYTHEe B IHKOM BHJE He
H3BECTHEI.

Ecte u HOBBIEe (hopMEl (HanpuMep, MMOPHA NITeHHUIHI
H DKH — TPHTHKAaJE), CO3JaHHLIE YeJIOBEKOM. 3HAHHE HCXOA-
HBEIX OPeAKOBBIX (JOPM KYJbTYPHBIX PDACTeHHH M IEHTPOB MX
NPOMCXOKACHNA N03BoJsAeT Gosiee yCNEIHO NPOBOAUTE CeJIeK-
OIHOHHYI0 paboTy, M3BICKHBATH HOBBIE BO3MOXKHOCTH yJydIle-
HHA UX COPTOBOI'O COCTABA.

Eme Y. J[lapBHH yCTAHOBHJI, 4YTO POAOHAYAIBHUKOM MHO-
rOYHMCIEeHHBIX COPTOB OrOpOAHO#N KanycThl (Ko4uaHHAHA, I BET-
HasA, Koasppabu, Oproccenbeckas, caBolicKas M Ap.) ABAfAeTCA
AUKaA OXHOJIETHAA KamycTa, KOTopas A0 CHX IOp BCTpedaer-
cd B HEKOTOPHIX paioHax mobGepe:xba CpeauszeMHOro Mops
(pme. 2.15).

HeoneanMas 3acayra B yCTAHOBJIEHHH IEHTPOB IIPOHCXOMK-
AeHMA KYJABTYPHBIX pacTreHui npuHaanexkut H. V. Bagunosy.
B 1920 — 1940 rr. yuyeHHI# OPraHu30BaJ W NPHHAJ y49acTHe
B MHOTOYHCJIEHHBEIX 9KCHEJUIIAAX B MECTa, T/e CYIeCTBOBAIH
ApeBHHE 3eMJefieNbuecKue nuBuansanuu. OH cupaBeAIuBO
[moJiaraJji, YTo HMeHHO B TAKHX YyroJKax MoxHo Oyaer obHapy-
JKUTH UCXOLHBIE IPAPOAUTENbCKHE (JOPMEI MHOTHX H3BECTHBIX
HAM KYJbTYPHBIX pacTeHHii. B peaynbpraTte skcneaunuii 6uia
cobpaHa YyHHKAaJbHAasA, KPyIHedmasa B Mupe Koanexknus (6o-
aee 300 Teic. 00pasnoB) pasHoobpasHBIX (GOPM KYJIBTYPHBIX
pacreHnii. OGIIMPHLIA CeMeHHOM MaTepHaJl, IPpHBEe3eHHBIN U3
IKCNeANIUI, 0 CUX TOP CAYKHAT GAHKOM A CeJeKIIMOHHOMI
paboThl.

B peayabTaTe H3yueHHs PasjiHYHBEIX BHIOB U COPTOB pacTe-
HHUi, co6paHHEIX B cTpaHax Esponsl, Asum, Ajppuxku 1 Ame-
puku, H. . BaBnios ycTaHOBHI CaeAyiOlye CeMb YeHmpos
nPoOUCXONOCeHUR, NIH 04A208 POPMOOOGPAIVEAHUR, KYLb-
MypHbLX pacmenui.

1. KO:xHoasmaTckuit Tponuueckuii (33 % obmiero yucaa su-
JI0B KYJbTYPHBIX PACTEHHIT) — PHUC, CAXAPHEIH TPOCTHHK,
pasauYHbIEe OBOIIHBIE KYJIbTYPHI.

2. Bocrounoasuarckuii (20 %) — cos, Ipoco, OBOIHEIE
M IJIOAOBBIE KYJILTYPEL.

OCHOBbI FEHETHUKH
W CENEKUMK
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OCHOBbI FTEHETHUHU
1 CENEKUMK

KyAbTYpHbIE
copTa KanycTbl
M MX AMKMH NPEAOK:

1 — Aukan
OAHOAETHAR;

2 — AMCTBEHHAS;

3 — casomcKan;

4 — kopmoBas;

5 — 6procceabcKan;
6 — BPOKKOAM;

7 — KoAbpabu;

8 — usertHan;

9 — KkoyaHHan

Puc. 2.15

3. IOro-3anagnoasmarckmii (4 %) — xnebHbie 3naku, 6060-
BBI€, IJIOAOBbIe KYJAbTYPEI H BHHOTDAJ.

4. Cpeauzemuomopcknit (11 %) — macaunra, KOpMOBEIE
M OBOIHEIE KYJIBTYPHI.

5. 9dwuonckwuii (4 %) — myr, 6aHaH, KodeilHOE AEpeEBO.

6. IlenTpansHOAMEDHKAHCKHHA — KYKYpy3a, XJONYaTHHK,
THIKBa, KAKA0, IJIOLOBLIE.

7. Argmitickuit — KapTodess, XHHHOE ePeB0, KOKAWHOBBIM
KYCT.

BrifiBIeHHEIE YYE€HBIM 3aKOHOMEPHOCTH reorpamuyeckoro
pacnpeiesieHUss BUJOBOTO ¥ COPTOBOrO COCTABOB B NEPBUYHBIX
odarax ¥ oco0eHHOCTH paccejieHMsA KYJbTYPHBIX pacTeHHi 00-
JIerdaroT MOMCKH HeoDXOAMMOro pacTHTEILHOI'0 MaTepuasia s
CeJIeKIIMOHHON paboTHI.
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B macrosmee BpeMs oOCHe PsAja YTOUHEHUH BHIIEAAIOT Clie-
Zyiomue 8 OCHOBHBIX IEHTPOB NPOMCXOMK/AEHUA KYJIbTYPHBIX
pacTeHu# (mHOTHA — mo 12).

1. Unpouesniicko-UugokuTaiicknit — GanaH, caxapHas
najeMa, carosas InajabMa, CaXapHbIil TDOCTHHK, XJIeOHOoe
JiepeBo.

2. Kuraiicko-fAnoHCcKHA — puec, mpoco, cosf, MeJTKOBHALA.

3. CpesHeasmaTCKHii — TrpemKuit opex, MUHIANL, BHHOTpaL,
ropox, JieH, MOPKOBb, JIVK.

4. TlepenHeasnaTcKHil — NIIeHUIIA, POXKb, AYMEeHb, OBeC,
HYT, YeYEeBHIA.

5. CpesguseMHOMODPCKHI — OJIMBA, JIOOWH, Kanycra, Oplok-
Ba, caxapHas CBEKJa, YeUeBHIla, KJIeBep.

6. Adpurkasckuii (A6MccHHCKHI) — Kode, XJONYATHHUK,
copro, KyHmxkyT, apbys, KielieBuHA.

7. IO:xHOAMepUKAHCKHUN — KapTodesb, XMHHOE JIepeBo, TO-
MaThl, MAHUOK, (acoss, apaxuc, aHAHAC.

8. CpegHeaMepUKAHCKUI IEHTP — KYKYpy3a, Kakao, Tabak,
dacosb, KpacHBIM Nepel], THIKBA, XJOMYaTHUK.

OCHOBb! MTEHETUKW
W CENEKUUWN

m O NPOUCXOMAEHUHU KYNBTYPHbIX PacTEHWH OT AWKWX NPEAKOB CYANT Ha OCHOBE CPaBHWTE b-

HOro MopdhodHU3MONOrM4EeCKOro U XxpOMOCOMHOIO aHanuaa.

Hau6onee ApeBHUMH M3 KYJLTYPHBIX PACTEHHH ABIAIOTCH
KYKypysa, 6aHaH, KYH}XYT, TBIKBA, KOKOCOBasA majbMa, mosba,
suMeHb, 60661, Tabak, JyK, Kaprodenab, pUc, ropox, caXapHbIN
TPOCTHUK, caxapHas CBeKJa, reBes, XuHHOe Jepepo. Kak mpa-
BHJIO, CPeH MHOTOBHJOBBIX DOJOB OKYJBTYPEHO Majioe YHCIO0
BHIOB:
® u3 200 BHOOB JIbHA — TOJBKO 1;

B u3 70 BHAOB NOACONHEeYHUKA — 2 (MACIAUYHBIA MOACOTHYX

1 TonuHaMOyp);
® u3 20 BugoB sumeHs — 1.

Hexoropsie ¢h)opMEI pacTeHW BOILIHA B KYJLTYDY He U3 Of-
HOro, 4 U3 HECKOJIBKHX OCHOBHBIX IEHTPOB IIPDOUCXOXJIEHHUA
KYJABTYPHBIX DACTEHHI, HAIpUMED XJIOMYATHUK. B Hacrosamee
BpeMs BO3NeJIBIBAIOT YeThIpe ero Buaa, HMeInx atbpo-aana'r-
CHKOe M aMepHKaHCKOe NIPOMUCXOXIeHHe.

Hauano kyaeType xjgonuaTHuka nosnoxeHo B III Teicavere-
THH 10 H.3. B Uaaun; 50 % Bcex KYJBTYPHBIX pacTeHHH Ipo-
HCXOAHUT U3 I0XHO-a3HATCKOTO TPONIUYECKOro neHTpa.
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OCHOBbI FEHETHUKH
1 CENEKUMK
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2.3.3. METOAbl COBPEMEHHOW CENEKLMK

Yenosek uzgaBHa oT6GHpaN AJA pasMHOMKeHHA HauboJee
NPOAYKTHUBHBIE (POPMBI paCTeHHH, JYYIIUX KUBOTHBIX. OCHOB-
HBEIMH Memodamu cCO6PeMEeHHOl CeleKyUU CIYKAT HCKYC-
CTBeHHBIN 0T0OD, rHOpUAUBANNSA, TOJHILUIONANA U MyTareHes.

HexycerBennbiit 0160p. OCHOBBEI TEOPHH HCKYCCTBEHHOTO
orbopa 6b1mn 3anoxensl Y. [lapeuasiM. Bo Bpemena lapsuna
K cepeanHe XIX B. y2xe ObLIO M3BECTHO MHOKECTBO IOPOJ KPYII-
HOr'0O poraToro ckora (MOJIOYHBIX, MACHBIX, MACO-MOJOYHBIX),
Jnomajeil (CKaKkoBBIX, TAMKEJIOBO30B | Ap.), cobak (rouume, Jie-
rasble ¥ Ap.), Komek (cubupcKkue, NepcUCKHe, AHrOPCKHe, CH-
aMCKHe U Ap.), roaybei (TypMaHbl, AYTHIIIH, KANYIUHE], Kap-
HO ¥ JIp.), OBel, CBHHEH, KYP ¥ APYIHX KUBOTHEIX. CymecTBy-
et npumepHO 400 nopox cobak. Oxoso 200 nopox romxydeit moa-
pasfienseTcsa Ha TPY I'PYIMIILI: IOYTOBLIE, JeKOPATHBHBIE H MAC-
Hele (puc. 2.16). OrpomHEbIM pazHOoOGpasueM MMOPAXKAIH COPTA
KYJIbTYPHBIX pacTeHnid. OZHUX TOJIBKO COPTOB BUHOTPaaa OBLIO
ussectHo Gosee 1000, mmennnsr — Gosee 300. ITopoas: u co-
pTa, NpuHaAJIexallue K OQHOMY BHAY, HEPEAKO HACTOJIBKO OT-
JIAYAJIACh APYT OT APYyTra, 9YTO UX MOYKHO OBLIO IPUHATH 3a pas-
Hble BEABI. [lo Y. lapBuHA HEKOTOpPbIE Y4€HbIe CYUTAH, UTO
Yy KaskJ0ro copTa MM HOPOAbI CYIIECTBYET CBOU coOGCTBEeHHBIH
AUKHN npegok. V3yuas MHOrOYHMCIAEHHBIE HOPOALI JOMAIIHUX
roxy6eii (TypMaH, NaBIMHUHN rosy0b, ApPaKoH | Ap.), Y. lapsus
I0KAas3aJ, 4TO BCe OHM IIPOMSBOIILINA OT OAHOI'0 AUKOr0 IpeaKa —
cuzoro roaybs (Columba livia), raesgsamerocs B ckanax ot Cpe-
au3eMHOMOPBA 10 AHrauy 1 HopBernn. YueHslil nokasas, 4To
OCHOBHEIM (baKTOPOM, BeAYIIHM K BOSHMKHOBEHHIO IIOPOJ JO-
MAaITHHX XHBOTHBIX ¥ COPTOB KYJbTYPHEIX PACTEHHIl, ABIAET-
cA MUCKYCCTBEHHBIH 0TOOD.

Hcrxycemeennwiii ombop — BEIOOD YesoBeKoM Haubosee
IeHHBIX B XO3AHCTBEHHOM H JeKOPATHBHOM OTHOIIEHHH OCO-
Oeil })KMBOTHBIX ¥ PACTEHMI JAHHOTO BHAA, HOPOALI HJIH COPTA
ANA MOJYYeHUA OT HUX IIOTOMCTBA C JKeJaTeJbHBIMH CBOM-
CTBaAMH.

Ha nepBhIxX aTanax ofoMallHMBaHHA 0TOOD mpoxoauni Oec-
CO3HATEJIbHO, Oe3 onpegeIeHHLIX LeJeil — 0ecco3HameibHbLil
omobop. Co Bropoit nonosuHel XVIII B. ocymecrsiasercs yixe
Mmemoduveckuii ombop. Y. JlapBuH BHUMATEILHO H3y4aJ KaTa-
JIOTH BBICTABOK cobak, jomazeii, roaybeii, JeKOPaTUBHBIX pac-
TeHHii, JUTepaTypy IO CeJIbCKOMY X03AHCTBY, IPAKTHKY pPas-
BeZIeHHA JIomajei, IOpoJ KPYIIHOro POraToro CKOTa ¥ MHOTO€




OCHOBbI FTEHETUKMK
W CENEKUMM

MNopoAb! AOMALIHKX
roaybei:

1 — ronew;

2 — AMKHMA;

3 — COBUWHBIW;

4 — AyTbiw;

5 — typmaH;

6— TpybBacTbii;

7 — KyAPABbI#

Puc. 2.16

zpyroe. Crano sicHO, YTO YHCJIO NOPOJ MKHUBOTHBIX H COPTOB
pacTeHHW# MMOCTOAHHO PACTET, ¥ HAX NOABIAITCA BCE HOBLIE
¥ HOBBIE CBOMCTBA.

B HacTofLiee BPeMSA CeneKLMs CrpaseanMBo PacCMaTpuBaETCs HE TONbHO B Kayectse
OTpacnu1 CenbCHOTo XO3AWCTBA, HO W KaK camocTonTenbHas Hayka, paspabarsiBaiowasn
METOAbl CO3/1aH1A COPTOB PACTEHWA M NOPOA MWBOTHbIX.

| 1285



OCHOBbI NTEHETUKM

W CENTEKUMMK

Muoro BHMMaHuA U BpeMeHn Yapass [lapBUH yAe IH
cJeJOBAHUI0 MEXAHU3MOB U PE3YJIbTATOB UCKYCCTBEHHOTO
6Gopa.

Belj10 ycTaHOBJIEHO, YTO BayKHeilmeidl ocofeHHOCTLIO
KycCTBeHHOro orbopa, OTIMYaKIIE ero oT ecTecTBEeHHO
ABJIAETCHA TO, YTO HCKYCCTBEHHBIN 0TOOD MPOBOAUTCH YEJIO
KOM I10 OTAeJbHBIM HHTEepPeCcyIOIuM ero npusnaxkam. Hex
pele oTOOpaHHBIE YeJOBEKOM NPHU3HAKH B MPHPOAHBIX YCI
BUAX HeOJIArONMPHATHEI AJA BHJAA ¥ HEe MOIVIM PA3BUTHCH II
OelicTBHEM ecTecTBEHHOro orfopa: runepTpodhupoBaHHBINR
rony6s AyThIIIa, HECOPA3MEPHO AJHHHBIN XBOCT Y HEeTYX
mopoasl peHuKc, U36BITOYHAA Macca MACHBIX IIOPOJ KPYIIHO
ro poraToro ckora u np. EcrecTBeHHBIH oTOop OGaaronpuar
CTBYeT PA3BHTHIO JHIIb TeX KOMIIJIEKCOB IPH3HAKOB, KOTOP
MOBBIIIAIOT IPUCIOCODIEHHOCTE OPraHM3MOE K BHEIIHHM Y
JIOBHAM.

IIpu uckyccTBeHHOM O0TOOpE HEpeAKo, KakK moBo4HbIN
3yJbTAT, NpoABJisAeTcaA GeHOTHNHYecKUi adeKT reHoB, K
pbie paHee ObLIH OJIOKMPOBAHBEI TAK Ha3bIBAEMBIMH I'eHAMH-
mpeccopaMu. B pesyibTare 9TOro AuanaszoH QeHOTHIHYECKO
H3MEHUYMBOCTH OPraHM3MA MOBLIIIAETCH, & ero JKHU3Hecnocob-
HOCTh CHHIKAeTCH.

HaBecTHEI ABE OCHOBHEIE ()OPMEI IPOBEAEHHUA HMCKYCCTBEH-
Horo orbopa: MaccoBelil ¥ HHAMBHAYanbHEIN. [Ipu maccosom
uckyccmeentiom ombope OCyIleCTBIAETCA BEIOpAKOBKA BCeX
ocobeii, PeHOTHI KOTOPHIX (AJIf KUBOTHEIX — HE TOJBKO MOP-
dodusmosornyecKknit 06JIMK, HO B [IOBEJEHHUE) He OTBEYAET TPe-
Oo0BaHMAM IMOPOJBI HJIM COPTOBBIM cTaHgapTraMm. IIpm Takom oT-
fope coxpaHseTcA NOCTOAHCTBO CBOMCTB NMOPOA H cOpTOB. Ipy-
ras ¢hoopMa MCKyCCTBEeHHOrO oT6opa — urdusudyarvrbiii omoop,
KOTOPBIH IoApasyMeBaeT oThop OTAEJbHBIX ocobeil, oTaHYa-
IOIUXCHA CTOMKOI HaC/JeACTBEHHOCTHIO 110 HHTEPECYIOINM Ye-
JoBeKa npusHakaM. C IOMOIIEI0 MHANBUAYAIBHOTO HCKYCCTBEH-
HOTO 0TOOpA YeJIOBEK COBEPIIEHCTBYET IMOPOJHLIE ¥ COPTOBEIE
KadecTBa.

I'ubpuauzanusa. M'ubpuagusanus aBisgeTcA OAHHUM M3 IJIAB-
HBIX METOJOB COBPEMEHHON CeNeKIUM M CIYIKHT AJIA MOJIyde-
HHA X03AHCTBEHHO IEeHHBIX (DOPM KYJLTYPHBIX PACTEHHH U A0~
MAaIllHUX YXMBOTHBIX.

M6puan3auma — 370 NpoLecc nony4eHun rubpuaos, B OCHOBE KOTOPOTO NEHUT o6beau-
HeHWe reHeTM4ecKoro mMatepuana pasHblX HNETOK B OAHOW.
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IIpu mcnosb3oBaHMM MeTOAA 8HYyMpPueudosoii zubpudusa-
4uu nosydeHHBIe THOPHABLI reTePO3UIOTHRI II0 MHOTHM I'eHaMm,
= TOM 4YHCJIe 10 aHAJIH3HPYEeMOMY.

IIpumeHAeTCA TakKe MeTON omoaneHHOl zubpudusayuu.
IIpu ckpemBanny GopM, IPUHALIEKAIAX PASHEIM CHCTEMATH-
SeCKHMM IpynnaM, IPOMCXOAUT 00belNHEeHHE PA3HEIX MeHOMOB,

IlepBoe nokonesue rubpuAOB OOBIYHO XaPAKTEPU3YETCH AB-
JeHHEM I'eTepO3HCca, BhIPaXKaloUMCA B JIYYIIeld npucnocobia-
eMocTH, 6oJiee BLICOKOH IJIOZOBHTOCTH M KH3HEecTOHKOCTH. IIpH
oTJaJleHHOM rufpHAMsanuy moJydeHHble rUOpHUALI OOBIYHO He
TLI0JJOBUTHI.

B 1960-e rr. nonyumia passutHe 2ubpudusayus comamu-
seckux kaemox ¢ ¢popmupoBanuem obmero aapa. M'mbpuanaa-
IHI0 COMATHYECKHX KJIETOK OCYIIECTBIAIOT in vitro (B npobup-
®e). YeTaHOBJNIEHO, YTO COMATHYECKasa rmOpuamsanma MOKeT
HMETh MEeCTO MEe¥KAY KJIeTKaMH KpalHe OTAaJIeHHBIX BHJOB, I'-
SpHAM3AIMA KOTOPLIX MOJOBLIM IYTEM NPAKTHYECKH HEBO3-
MO)KHA. JTO MepCHeKTHBHOE HAIpaBJIeHue OMOTEeXHOJOIMH 0~
AVYUIO HA3BAHHUE KJIEeMOYHOI UHICeHEPUL.

B 1972 r. B naboparopun I1. Bepra (CIIIA) 6s11a nony4ena
nepBaa rubpuanaa [JTHK. Tak Bo3HHK HOBBIM pasfiesl MOJIEKY-
AAPDHOW FeHETHKHM — 2eHHaR uHicenepus. 'eHHas mHKeHe-
DHA CBA3aHA C CO3JAHMEM HOBBIX KOMOMHAUMI reHEeTHYECKOI'o
MaTepHasa, ClocoOHOr0 pa3MHOMKATLCA B KJIeTKe-X03AuHe, obe-
CIIEYUBATE CHHTE3 cOOCTBEHHEBIX BEIECTB H IIOCTABKY NPOAYK-
TOB OOMeHA.

Homumnoupus. IToaunnoudus — 9TO HACHEACTBEHHBIE U3-
MeHeHH#A, CBA3AHHEIE C KPATHHIM YBeJIHYeHUEM YHCJIa XPOMO-
com. [Monunmougusa urpaeT BasKHYIO POJb B 3BOJONHHA Gopm
HYJBTYPHBIX M AHKOpacTymux pacresuii. [Ipegnonararwor, 4To
Hosee 30 % Bcex BHAOB KYJbTYPHBIX PACTEHHH BOSHHKJIO B pe-
ayabTaTe noMumIoOnAusanun. IToMuIIoONAHKIMI ABIAIOTCA pac-
TeHHs, NOJYYEeHHbIE METOOM OTAaNeHHOM rubpuausanuu. W3-
BECTHO, YTO IOJHILIONABI OTJIHYAIOTCA KPYIHEIMHA pasMepaMu,
TDOBBIIIEHHBIM CO/IePKAHMEM B KJIETOYHOM COKe psijia BeIlecTs,
BBICOKOM YyCTOWYMBOCTBLIO K HeGIAronpUATHLEIM BHEIIHHUM BO3-
geiicTBHAM. MeToJ MONMHMILIOUAMSANMHA IIHPOKO MCIONb3YETCH
B CeJIEKIIHHA DACTEHHH AJA CO3JaHMA BHICOKOYPOXKaHHEBIX,
YCTOMUYHMBEIX K DOJIE3HAM COPTOB.

Hexycersennslit myrarenes. Hexkycemeennviii mymaze-
He3 — IpPoIecc NPOBOIMMPOBAHUA MYTAIIHMI, KOHTPOJIHUPYEMBIi
genoBeKoM. MyTanum OOAy4YaoT ¢ MIOMONIBI0 XMMHUYECKHX (aJ-
KHJIHDPYIOIINe coefuHenus, uyxepoauasie [[HK unu PHK, ana-
JIOTH A30THCTHIX OCHOBAHUWI HYKJEHHOBBIX KHUCJIOT) NN (DU3HA-

OCHOBbI MEHETUHM
WU CENEKLIMHK
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OCHOBbI FTEHETUKM
W CENMEKLMM YeCKHX MYTareHos (pemﬂoncxne Jy4YH, raMmMa-uasiayue.

MPOTOHBI, TEILIOBEIE M ObICTPEIE HEHTPOHEI). B cenexnuu
reHe3 MCIOJBL3YIOT AJIHA NOJYYeHUSA HOBBIX (OPM KHBOTH
pacTeHMil m MUKpoopraEuamoB. Hanbosee nepcunekTuBeH
TareHe3 B CeJIeKIHM MHKPOODPraHM3MOB: I'pubOB, BOAOPOCI
GaxTepuii.

2.3.4. CENEKUMSA PACTEHUA

Cenexnusa pacTeHH HaNpaBjieHa HA BhIBeJleHHe X038#
HO IeHHBIX COPTOB KYJbTYPHBIX pacTeHunii. B cenexnuu pacre-
HHM IMHPOKO NIPHMEHAIT MeTOALl oT0opa U rubpuAu3anun.

OT16op. B saBucuMOCTH OT 0coGeHHOCTEH Pa3MHOMKEeHHUA pac:
TeHHUH NPUMEHSAIOT MACCOBbLi U uHduBudyanrbHbLii omoop.

Maccoewiii om6op NpUMEHHM K NepPeKpPecTHOONBIIA~
omuMcesa pacTeHEaAM. CenexknuoHepsl paGoranT ¢ GoapmoR
rpynmoii pacreHuii, o6JajalIUX KeJaaTeJbHbIMHE JJIA Yelo-
BE€KA CBOMCTBAMH.

martepuana, NocKoNbKy B NOMyNALMAX NEPeKPECTHOONLIIAIOWWXCA PacTeHU BENUK Mnpo-
LIEHT reTepo3uroTHbIX 0COBEN.

m MaccoBbi 0TE0p He BefleT K BblAENeHUI0 OAHOPOAHOIO B rEHOTUNHUYECKOM OTHOLIEHUH

M=uorue coBpeMeHHBIE COPTaA PXKH, MOJYYHBINNE MIMPOKOE
pacnpocTpaHeHHe, BEIBEIEHLI METOOM MaccoBoro orbopa, Ha-
npumep copt Barka. Copt, BeIBeIeHHBIH JaHHBIM METOZOM, HE
ABJAETCHA IeHeTHYECKH OJJHOPOAHBLIM, M MACCOBHIH oTOOpP NpH-
XOAUTCH NEPHOAWYECKH MPOBOAHUTE 3aHOBO, T.€. OCYIIECTBIATE
TAK HA3bLIBAEMBI MHOTOKPATHBIN MacCOBLIA oTOOD.

Huoueudyanvrvii ombop B OTIAYHE OT METOAA MacCOBO-
ro orbopa IpUMeHHUM B CeJIeKIIHOHHOM pafoTe ¢ caMOOINbLIA-
IOIIUMHCHA PACTEHHAMH. ITOT METOJ MCIOJIb3YETCHA B CeJIeKI[H-
OHHOM paboTe ¢ TAKMMH 3JIAKAMH, KaK NIIeHHIa, AYMeHb, OBeC.

CywHocTb MHAMBKAYaNbHOro oT6opa 3aKNioyaeTcs B BblAeneHuu oTaenbHblx ocobed ¢ He-

m 06X0AMMBIMU NPU3HAKAMMU M NONYYEHUU OT HKUX NoToMcTBa. MOTOMCTBO OAAHOH CaMOONbI-
nawuwencs ocobu HOCUT Ha3BaHWe YMCTOH IMHKUKM. Bce 0Cco6M YUCTON NMHUKA TOMO3MUIOTHBI.
Mony4eHHbi B pe3ynsTate MHAMBUAYaNbHOro oT60pa COpT COCTOMT M3 OAHOW MNK HECKONb-
KWUX TOMO3MUIOTHBIX YUCTLIX IMHUHA.
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CamoonsijieEHe IOBBIIIAET FOMO3HIOTHOCTE ocobei, cmocob-
CTEYET 3aKpeIIeHUI) HacJeJCTBeHHBIX cBoiicTB. Ho B menom
¥T0 IPUBOAUT K CHEIKEHHIO YXHU3HEeCITOCOOHOCTH, K MOCTENeHHO-
wy BeIpoaeHu0. IIpo6Giema 3akawodaeTrca B TOM, 4TO GOJIb-
IIMHCTBO MYTALMI PEleCCHBHEI M BHI3BIBAIOT HEGIaronpusATHEIE
E3MeHeHWA HA reHHOM ypoBHe. OHAKO CO BpeMeHeM B YHCThIX
IMHUAX B Pe3yJIbTaTe HEKOTOPBIX MyTamnuit obpasyiorcs rere-
POSHTOTHBIE 0CO0M, ¥ KOTOPHIX PelecCHBHLIE MYTAIIMH He IIPO-
EBAAIOTCH.

BereraTMBHBIM ITyTE€M BO3MOYKHO COXpPaHeHHEe U Da3MHOMKe-
=He reTepo3uroTHux ¢dopm. Ilpu nomoBoM pasMHOMKEHHUH CBOM-
C©TBA COPTOB, COCTOSIIIAX M3 NeTePO3UroTHLIX ocobeil, He coxpa-
HAI0TCA — B MOTOMCTBe HabaioAaeTca paciierieHue IPA3HAKOB.

Mexauneiinas ru6puauzanus. fisnenne rereposuca. Ce-
JZeKIUOHepHl JaBHO 3aMeYaJjii, YTO IPH CKPeIIMBAHHMH APYr
€ APYroM reHeTHYeCcKH OTAaJIeHHBIX (GOPM HepeaKO MOABJIAIOT-
ca ocobu, OTAMYAOIHECHA MOBBIIMEHHON XH3HECTOHKOCTHIO
¥ BRICOKMMHM MOKasaTensaMu ypoxkaiinoctn — B 1,5 — 2,0 pasa
sulllle yposkaiiHocTH copra. Takoe sBIeHHe MOJYYHJIO HA3BAHUE
zemepo3auca. dpdeKT rereposnuca, UIH rHOPUAHON CHIIBI, TIPO-
SBJIsIeTCS NIPH NPOBEJeHHH MePeKPeCcTHOI'O ONLLIIEHUSA MEeXIY
CAMOONBLIAIIIAMHACH YHCTHIMHM JHHUAMHA. JTOT MeTOJ IOJY-
9HJI Ha3BaHUE Mmedcnunelinol zubpudusayuu.

OCHOBbI FEEHETUKH
1 CENEKUWH

m B OCHOBE reTepo3uca NEMMT BbICOKaR reTepo3UroTHOCTL rMGpUA0s. Bo BTOPOM M nocne-

AYIOLWMX NOKoNeHUax addeKT retepo3mnca CHUKaeTcs.

B cenexnunonHO# paboTe 06LIYHO COYETAIOT CKpEIUBAHNE
H MCKYCCTBEHHBIH orT6op. ¥ camoonslnAomuxca ¢opm orbop
adeKTHBEH JIMIIH 0 MOMEHTA MONYYeHHA YHCTRIX JuHui. Cam
1o cebe 0TGOP B YMCTHIX JIMHHAX MAJIOPe3yIbTATHBEH, IOCKOIb-
Ky reHeTHYecKoe pasHoobpasue HCXO0HOTO MaTepHana HeBeJH-
k0. B TAKAX CHTYaIHAX HACJEACTBEHHEIE H3MEHEHHA BO3MOXK-
HEl aums 6aarogaps myranusam. [[as M3MeHeHHUS CBOMCTB 4H-
CTOM JIMHUM IIPOBOAAT rHOPHAUBANNI0, TPUBOAAILIYIO K KOMOH-
HaTHBHON mamMeHunBocTH. [locne aToro orGop cHOBA AeHCTBYeT
athdexTUBHO.

Honunaonaus u orgasensas rubpunusanun. Kax ussect-
HO, MHOTHE KYJbTYPHbIE DACTEHHA ABIAIOTCA MOJHIJIOHaAMH,
T.e. cogep:xaTr Gosiee ABYX raiIoOMAHBIX HAGOPOB XPOMOCOM.
Takwe pacTeHHMdA oTiauyapTcA 6ojee KPYNIHBIMHA pasMepaMH,
MOBBIIMIEHHON NJIOLOBHTOCTHI0O ¥ BHICOKOM YCTOMYHBOCTHLIO
K 3a60yIeBAHMAM M JIeHCTBHIO PA3JIHYHBIX (PaKTOPOB OKpYIKa-




OCHOBbI FTEHETUKK
W CENEKLMK

Puc. 2.17

MNpouecc npeoaoAeHUA
6ecnaoamun
MEXBHAOBOIO
rMbpuaa Ha OcHOBe
NOAMMAOMAMMH
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o1ei cpeasl. ITomumiongaMu ABJIAKOTCA TAKHE IPOJOBOJE
CTBEHHBIE KYJbTYPHI, KaK KapTodeis, NIIeHNIa, OBEC.
i moTy9eHusA HOBBIX BHICOKOIIPOAYKTHBHEIX COPTOB KY.
TYPHBIX PACTEHHH HCIOJB3YIOT MeToJ omdanennoi 2ubpu
dusayuw. 3TO CKpeLINBAHNE PDACTEHUI PA3HBIX BUAOB M AN

POJIOB.

B pesynbsraTe OTAANEeHHONH I'MOpUAM3AIIHA MOJYYAIOT CO-
BepIIeHHO HOBHIe (OPMBI KYJBTYPHBIX PACTeHHH: ruOpHAL

P¥¥H M NINeHHIbI, NIIEeHHUIIbI X 3JlaKa 3THJIOIC. Y oTpaneHHE

rufpugoB 06BIYHO HapyIIeH HOPMAJBHEIN IIPOIEce CO3PeER
HHUSA MOJOBBIX KJETOK. 3aMeTHOe MOpGhOoJOorudeckoe Hecxo,
CTBO POAMTEIBCKHX XPOMOCOM JeJjiaeT NPaKTHUYeCKH HeBO3

MOMHBIM IIPOIEecC X KOH'BIOTAIIHH, YTO IPHUBOAHUT K HapyIie:

HUIO Xoja Meioza. Eme 60absmme Hapymenus HabI0/4aI0TCH

Peabka

o ’
2n=18
5 ;s‘.ﬁt

Kanyc'rno-
pe.aeqauﬁ

0+9 \\. 18 +18
ﬂ’tfn \1~

)/ 2 2n=18

l"nﬁpn.u. Kanycra
peAbKH B
KamlycThl

ecJ¥ POAHTENbCKHEe PACTEHHS pas-
JIUYAI0OTCA YHUCJIOM XPOMOCOM B JH-
naougHOM Habope. Bece ckaszaHHOE
OIPHBOAUT K OECIIOAHI0 OTAaJIEHHBIX
ruGpuoB.

IIpobnemMy BoCCTAHOBJIEHUS ILIOMAO-
BUTOCTH OTAANEHHLIX r'HOPUIOB perIna
oreuectBeHHbll regerux I'. JI. Kap-
me4YeHKO, KoTopslil B 1924 r. Ha oc-
HOBE NOJUILIONAAHN TMOJTYIHI KAIyCcT-
HO-pepeuHslil rubpug (puc. 2.17).

U ranycra, ¥ pebKa MMEOT IO
18 xpomocom B aumiongaoM Habope
u o 9 B ramtongaoM. Ho mocKonbKy
XPOMOCOMBI KalycThl M PeAbKH HE
MOT'YT KOH'BIOTHPOBATE APYT € APYTOM
¥ mpouecc o0pasoBaHHUSA ramer Hapy-
maetcs, rubpujg abconorHo Hecnno-
nes. Torga I'. [1. Kapneuernko nobuics
VABOEHHA YHUCIa XpoMocoMm rubpuza
(2n = 36). BononyuerHoM rubpuje
0KAasajoch Mo OJHOMY AUILIOHTHOMY
HAOOPY XpPOMOCOM KamyCThl M Pefb-
Ku. B nogmobHOM cuTyanmm cTan BO3-
MOJKeH Mei03, IOCKOJbKY TeHephb
YV Ka)KJA0i XpOMOCOMEI €CTh CBOS Iap-
Hasg. UHBIMHE CII0BAMH, ¢«KAIyCTHBIE»

XPOMOCOMBI KOH'BIOIHPOBAIM MeXAY coboil, a «peedHbIe» —
mexay coboii. B ramerax 6bL10 IO OHOMY ranJongHOMY Habo-
py xanycrsl 1 peasku (9 + 9 = 18). Ilpu causauu ramet obpa-



soBaJsiack 3urora ¢ 36 xpomocomamu (2n = 36). IlonyuyenHBIH
EamycTHO-peAeYHbIH rubpuj okasancda naogoBuTeiM. OH He
pacIienjfgeTcd Ha POAUTeNbCKHe (GOPMBI, IOCKOJBKY XPOMO-
cOMBI PeILKHM M KamycThl Bcerja oxkassiBalTca BMecre. CTpyd-
KM KanycTHO-peXedHoro rubpujga ABAAIOTCA YEM-TO CPEAHHM
MeXJy CTPYYKaMHK KanycTel U peabku. Takum obpasom, 6si10
TOJIYYEeHO COBEPIIEHHO HOBOE, HEM3BECTHOE B IIPHPOJE pac-
TeHHE.

2.3.5. JOCTUIKEHWUA CENEKLIUM PACTEHUH

CenexnuonHas pabora, NPOBOAMMAA HA OCHOBE JOCTHIKEeHUMN
TeHeTHKH, HanpaBJjieHa Ha CO3JaHHe HOBBIX M yJIydYIlIeHHe cy-
HIECTBYIOIMX COPTOB pacTeHHi#. B celeKIHUM NCHONB3YIOTCA
MeToAbl rudOpuagu3anuu 1 orbopa.

Pa6orsr H. B. Muuypuna. Beijawoiuica pyccKHi ceJieKIiu-
onep U.B.Muuypusn (1855 —1935) Ha ocHOBe METOJOB Me-
COPTOBOM M OTAANEHHOU rubpuUAM3anuu, HCKYC-
cTBeHHOTro oTbopa M BO3jeilicTBUA (harkTOpaMH
cpeasl (TemnepaTypa, BIasKHOCTE) AOCTHI KPYII-
HBIX NPAKTHYECKHUX Pe3yJbTATOB B CO3JAHUM HO-
BBIX COPTOB MJIOAOBO-ATOAHBLIX KYJILTYD. ¥ YeHBIH
OKAa3aJl BO3MOMKHOCTE YIPaBJI€HHA JOMHHHDPO-
sanuem. Ecim ruGpuasl BEIpAIMBATL HA XOPOIIO
yaoOpeHHBIX MOYBAX, TO ¥ HUX (POPMHPYIOTCH
cBoicTBa 6oJiee KYJBTYPHOI'O BEICOKOIIPOAYKTHE-
HOrO copra. Brarogapsa paGoram . B. Muuypuna
MHOTHE I0KHBIE COPTa MJIOAOBLIX PACTEHUH CTATH
BEIDAIIMBATE B cpeaHei mosoce Pocenn. Hanpu-
mep, abnonsa Cnaanka Gbliia BEIBEZIEHA B DE3YJIb-
TaTe ruOpuAH3anUA AHTOHOBKHM C IOMKHBIM CO-
prom Pamer amaHacHBIii. MHOro BHUMaHUA
H.B. MuuypuH yeas CKpeluBaHnio reorpadu-
YeCKH YAAJIeHHBIX (hOPM M MX BHEAPEHHIO B HO-
Bhle pernoHsl. Tak Obln codgaH copT A0JOHH
Benvdaep-kuraiika (Mcxogubie (GopMbl: KHTANH-
ckas abronsa na Cubupu u Bensdiep sxenToiit ua
Awmepugrn). Ot cubupckoit Kuraiiku HOBBIH COPT
YHACJIe0BaJ MOPO30yCTOMYMBOCTE M CTOMKOCTEL K Oose3HAM,
a4 OT aMepUKAaHCKOH — BBICOKME BKYCOBBIE KayecTBa. A sHaMme-
HUATHBIA copT rpymu Bepe saumasasa MuuypuHa Mony4yeH B pe3yib-
TaTe CKPEIIUBAHNUA YCCYPHUMCKOM rpymn ¥ copra u3 @pannunu
Bepe-posans.

OCHOBbI FTEHETHKH!
M CENEKUWUK

WBaH Brapumuposuy
MuuypuH
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Hoesii copt
NWEHHLBI,
NOAYYEHHbIA METOAOM
MCKYCCTBEHHOIO
MyTareHesa:

1 — ucxoaHan ¢opma;
2 — HOBbIW COpT

Puc. 2.18
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IIpm cozpannu copra Beasduep-kuraiika 6611 HCNIONL30BAE
memod menmopa. CyTh 3TOro MeToAa B TOM, YTO IPH3HAKH
pa3BUBaIleroca rubpuga N3aMeHAIOTCA 1I0]] BIUAHUEM NIPUBOS
HJIH NOJBOA. BO3MOKHEI /[Ba OCHOBHBEIX BapMaHTa. B mepBoM
BapHaHTe THOPHAHLIN CeAHeN CIY)KHT IIPUBOEM M ero INpHBH-
BAIOT HA B3POCJ0€ IJIOAOHOCAIIee pacTeHHe (noasoii). Bo BTo-
poM cay4ae rUOPHAHBIN cesiHEI] CAM BEICTYIIAET B KaUyecTBe MO~
BOA — K HEMY NPHBHUBAIOT YepPeHOK (MEHTOp) OT TOro copra,
[IPM3HAKH KOTOPOIO KeJIaTeJbHO IOJYyYuTh y rubpuga. B wacr-
HOCTH, A noiaydeHus Benbguep-kurailkyu O6bL1 HCIOJIL30BAH
BTOpO#i BapuaHT. B KadecTBe MeHTOpa BRICTYHHJ copT Benb-
t¢yiep — oH cnocobeTBORAN (DEHOTHIHMYECKOMY IIPOABICHUIO (0~
MMUHHMPOBaHMIO) y rubpuaa reHoB ot Beasduepa, He MeHsAsS PR
3TOM reHoTHna rubpuua.

Mertogom oTaajiesHol rubpuausanun M. B. Muuypus noay-
uns rubpuasl pAOMHEEI ¥ GOAPLIIIHUKA, CIMBLEL ¥ TepHA, MAJIH-
Hbl B e)xeBUKH. CosaHHble THOPHALI IPEJCTABISIOT
c000ii C/I0KHBIE TeTEePO3UTrOTH, U VI COXPAHEHUA UX
CBOMCTB B IOTOMCTBE I'mOpH/ILI PA3MHOKAIOT Berera-
THBHBIM IyTeéM — INPUBHBKAMH, OTBOAKAMH H JAD.

JlocTHKeHHA B ceJIeKIHH 3ePHOBBIX KyabTyp. [Lia
Poccun OCHOBHOM 3€DHOBOM KYJIBTYPOH siBIAETCH
nmesnna. VsBecTHBIN 0TEeYECTBEHHBIN CeJIeKIIMOHED
akagzemuk H.B.IllunuH, Hcooas3ya MeTo[ OTAAJIeH-
HOM rubpUAM3ANMHA ¥ NOJHIJIOUAU3AIMHA, TOJIYIHII
IleHHBIe cOpTa 3epHOBHIX KyasTyp. H. B.llunus ocy-
miecTBUJ THOpHAN3aNI0 MIIeHUIbl ¥ nbipes. [Toay-
YeHHBIE PACTEHHA BHIAEDIKHMBAIOT MOPO3kl 10 —35 C.
A B pesynbraTe rU6pHANBAINYN NIIEHUILI C POMKBIO
Obl1a MONyYeHa HOBafg BBICOKOYPOMKaWHAA KOPMOBasfg
H 3epHOBafA KyJbTypa, HasBaHHaa TpuTukane (Triti-
cum — nmenuna u Secale— poxs). Ilo ypoxaiino-
CTH, IUTATEJIbHOM IIEHHOCTH TPHTHKAJIE TPEBOCXOAUAT
poauTeabCcKHe (hOPMBEI.

Ilensiit pAg BHICOKOYPOKAWHBIX COPTOB IIIEHUILBI
6u1 cospan akagemuxkomM II. I1. JIykbaneaxko. Hanbo-
Jlee U3BeCTeH copT mneHunksl Besocrasa-1 (yposkait o
50 o/ra). ¥YposkaitHocTs copros Aspopa u Kaskaa fo-
cruraer 100 n/ra. BeicokuMn xje6oneKapHbIMH Ka-
YyecTBAMHM OTJAHYaeTcs copT nmeHunsl CapaTtos-
ckana-29, BeiBeieHHEBIH cesneknuoHepaMu A. I1. IllexypauebIM
u B. H. MamMoHTOBO#.

MeToaoM MCKYCCTBEHHOro MyTareHesa Obli BbIBEJEH COPT
ApoBoii nmenunsl Hopocubupckaa-67 (puc. 2.18). Copr 6611




moJy4eH B pe3yJibTaTe o0JydeHusA PeHTTeHOBCKUMH JIYYaMH CO-
pra HoBocubupckasn-7. Hosocubupcekan-67 ormuaerca yeroi-
SHBOCTBIO K IOJIETAHUIO, BHICOKOH YPOXKANHOCTHIO ¥ BKYCOBBEIMYU
wavyecTBaMH (cM. puc. 2.18). Belcoko# ypoKaiHOCTBIO B XOPO-
meil 3MMOCTOMKOCTEIO 00/1a1a10T copTa CHOMPCKOH 03MMOM IIe-
sunsl Jllorecuenc-4 u Barparnonoska. 9tu copra 6eL1M cosga-
=6l B MHCTHTYTE IMTOTOrMH 1 reHeTHkH (r. HoBocubupck).

2.3.6. CENNIEKLUUA XUBOTHbIX

Cesleknusa KHBOTHBIX, KAK M CeJIEKIIHA pacTeHHi, 6asupy-
eTCA HA HACJEACTBEHHON M3MEHYHMBOCTH M MCKYCCTBEHHOM OT-
Hope, cnocob6eTBYIOMEM (PEHOTHIIHYECKOMY IIPOABJIEHHIO Hesa-
TeJAbHBIX AJfA YeJ0BeKa NMPU3HAKOB (X03AWCTBEHHO IEHHBIX,
AeKOpaTUBHBIX). B TO 'Xe BpeMs ceJIeKIIHA KHBOTHBIX HMeeT
cBOM 0COGEHHOCTH, BHITEKAIOIINE M3 CAMOH IPHPOALI 3KUBOT-
HeIX. Bece ogomManiHeHHbIe KUBOTHLIE (I03BOHOYHBIE U Hecnos-
BOHOYHBIE) PABMHOKAIOTCA TOJIBLKO ITOJIOBEIM ITyTeMm. Haszemuble
M03BOHOYHEIE YKHUBOTHBIE (ITHIIBI, MJIEKOITUTAIOII[HE) HMEIOT He-
MHOTOYHMCJIEHHOE MOTOMCTBO, ITO3TOMY JJIA CeJeKIMOHHOM pa-
5OTHI 3BHAYMTENBHYIO HEHHOCTh MOYKET MPeJCTaABIATE Kam/an
OTAeNbHAA 0CO0b.

OCHOBbLI FEHETUKHU
M CENTIEKUMM

U B3aUM0O3aBUCUMOCTE MeXay OTAeNbHbIMU OpraHamMu Tena, BHeWHUM W BHYTPEHHUM ero

m Mo6oi opraHuam — 3To LIENOCTHan CUCTEMA, B KOTOPO#H CYLIECTBYET TECHas B3aMMOCBA3b

cTpoeHWeM. B 300TeXHMMU YHMTLIBAIOT BCIO COBOKYMHOCTL NPU3HAKOB KaK BHELHHX (IKC-
Tepbep — BHeWHWe GOpPMbl TENOCNOMEHUS MUBOTHOMO), TaK M BHYTPEHHUX (MHTEpDbED —
BHYTPEHHEE CTPOEHWE OpraHoB M TKaHeWn, 6UOXMMHUYECKHE W GU3MONorHyecKkue ocobeH-
HOCTH OpraHu3ma UBOTHOI0), 06yCcNOBAUBAIOLLWX NPOAYKTUBHOCTL NOPOALI U ee NneMeH-

Hbl€ Ka4yecrsea.

PasBuTHe MHOI'MX X03AMCTBEHHO BAXKHBIX IDH3HAKOB CBA3a-
HO ¢ OIpefileIeHHBIM TeJ0CI0KeHneM (9KCTephepHbIe IPU3HAKH)
CeIbCKOX03AMCTBEHHOIO KUBOTHOIO, YTO IPUHUMAIOT BO BHH-
MaHHe B ceJeKIMOHHOM pabore. Hanpumep, 3amMeTHO pasiauya-
eTCHA TeJIOCTIOKeHHe MIOPTTOPHCKOro (MACHOI0) U J¥KepCceicKoro
(MosouHOro) KpynHoro poraroro ckora (puc. 2.19). Yeranosue-
HA 3aKOHOMEPHOCTh: YJyJYIlleHHe MUTAHUA MOJOMKUTEJbHO CKa-
3bIBAETCHA HA PASBHTHH JKEJATEJbHOTO NPH3HAKA — Y MACHBIX
nopoj HabaogaeTcsa yBeJIHdeHHe MacChl, ¥ MOJIOYHBIX — YA0d.

IlepBBIM 3TANOM CeNEKIHH KHBOTHBIX OBLIO MX IpHpyYe-
Hue. BaudaHMe npupyYeHUs KUBOTHBIX HA M3MEHYHBOCTH HC-
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Puc. 2.19

JKcTEpbepHbIe
NpU3HaKK npeacra-
BUTEAEH MACHOTD
(cnpasa) U MOAOYHOMO
(caeBa) HanpaBAeHUA
B CEAEKLMM KPYyNHOro
poraroro ckora

MywHsie 3sepu:

1 — coboab;

2 — neceuy (B 3UMHEM
mexy); 3 — ropHocTan
(B 3UMHEM Mexy);

4 — Bblapa

crnegoBano akagemukom . K. Beasieesim. BrisicHeHo, urto ofo-
MAITHUBAHWE YXUBOTHLIX 3HAUNTEIBLHO 0cJIa6MII0 ielicTBHe cTa-
Ounuanpyoomero oTéopa, YTO IPHBEJIO K PACIIHPEHUIO JHATIA-
3oHa nameHunBocTH. Ha 6ase moBbIIeHHOM H3MEHYHNBOCTH de-
JIOBEK NIPOBOAMNJ OTHOP KeJIaTeNbHEIX IPU3HAKOB! YV KPYIIHOrO
pOraToro CKoTa — Ha MACHBIE H MOJIOUYHbLIE KauecTBa, y OBel, —
HA KOJHMYECTBO ¥ KAYECTBO IIEePCTH | T. J.

B HacTosmiee BpeMsA MHTEHCHMBHO PasBUBAaeTCH TaKas OT-
pacias Xo3siicTBa, KAK NYILIHOe 3BepoBoAcTBO. Ilyminkie 3BepH,
COCTABJAIOINEe OCHOBY HAIIMOHAJLHOrO MymiHOTO GorarcTBa
cTpaHsl (IMcuIa, mecel, HOpPKAa, coboab, XOpeK, KYHHUIA B Ap.),
cofiep:KaTCA HA CHenMasbHBIX 3BepOBOJUeCKHX depMax u npo-
XOAAT NEPBLIi 3TAll OAOMAITHUBAHNA — npupyuenue (puc. 2.20).
ITapannenrsHO MPOBOAUTCHA HHTEHCUBHASA CeJIeKIIHOHHAaA pabora.




Hanpumep, ¥ aMepUKaHCKOM HOPKHM MOIYYEHBI COTHI IBETOBBIX
sapuanmuii okpacku Mexa. M3 mecnos ocobfyio meHHOCTH Ipej-
crasageT roayboi mecer (ocTpoBHEAA (hopMa), KOTOPOTO B HAIIEH
cTpaHe pa3BoaAT HauwHasn ¢ 1930 r. V aucurn neHuTcs Mex TeM-
=51X (qepHOOYpPHIX) aucun. OueHs IeHEH AJS NYIIHOTO 3BEpPO-
soncTBa cobosb, pacnpocrpaseHHsld B Pocenu ot ¥pana xo Tu-
Xoro oxeasa, ocobenHo Mex GaprysmHcKoro cobons (Baprysmun-
cxuii 3anoBeqHuK, Baiikain).

MeToas! celeKIMH KHBOTHBIX. B ceneknuoHHO#N paboTe
SonbpuIoe 3HAYEHHME HMeeT 3HAHWE POJOCJIOBHOM, CBOHCTE
# IPU3HAKOB POJUTENeil, 4YTO IO3BOJAET YCIelllHee IPOBOUTE
moa00p MPOM3BOAMTENEH ANA NOJyIeHUA HeoOXOQUMBIX Ka-
SeCTB Y MOTOMCTBA. B miieMeHHBIX X03SHACTBAX BEAYT NJAEMEeH-
Hble KHUZU, B KOTOPBIX YYTEeHBl 3KCTepbepHble NPU3HAKH
# IPOAVKTHBHOCTE POAMTENBCKUX (DOpM 3a HOIBIIOE THCIIO IO~
zoneHuil. Bee aTo mo3BoasieT ¢ TOM MJIH MHOM CTENIEHBIO BEpO-
ATHOCTH IIPOrHO3MPOBATH IeHOTHII IOTOMKOB ¥ UX (PeHOTHIIH-
HecKHe KauecTBa.

B KHBOTHOBO/JCTBE IIPUMEHSIOT [ABA THUIA CKPEIIUBAHHUA:
HepoJiCTBeHHOe U pojcTBeHHoe. Hepodcmeennoe ckpewjuéa-
Hue B COYETAHHUH CO cTporum orbopom ocobeil criocobeTByeT
cTabuaM3anui CBOMCTB MOPOALI M MX YJIVYINEHHIO B DALY MO-
CASAVIOMIUX MOKOJEeHHH.

OCHOBbI FEEHETUKKU
W CENEKLHH

NOTOMCTBO, NPEBOCXOASILIEE UCXOAHbIE POANUTENLCKUE HOPMBI NO CBOWM pa3Mepam M OT-

m MNpH CKpelWUBaHUM PasnuYHbiX NOPOA MUBOTHLIX U JaXe MHOr4a pasHbiX BUAOB Nony4aloT

nuyaoweecn 6onee BbICOKOM MU3HECNOCOOHOCTLIO. 31O ABNEHUE (TaKoe e HaK 1 y pac-
TEHWIA) HA3bIBAETCA reTepO3MCOM, WNWU rHOPUAHONA cuAoi. B nocneayowmx NOKONEeHUAxX

apdeKT reTeposnca He NPosBNRETCS.

B npakTHuKe NTHIEBOACTBA M XHBOTHOBOJACTBA TMOPHIEI
IepBOTO MOKOJEeHUA, obJagaoniie TOBBINIEHHOH MOHIHOCTBIO,
HCIIONB3YIOTCHA B XO3AHCTBEHHBIX TENAX.

Bauszxopodcmeennoe cKkpeujusanue oOCylecTBIAIOT
B cJIy4Yafx, Korja HeoOXoguMo OOJBITHHCTBO I'eHOB IIOPOALI Ie-
PEeBEeCTH B FOMO3HUTOTHOE COCTOSHHUE.

BAW3HOPOACTBEHHOE CKpeLBaHWe NPUBOAMT K 3aKPENNEeHHIO X03AHCTBEHHO LIEHHbLIX NpH-
3HaKoB. CoxpaHeHWe XenarebHbIX MPU3HAKOB Y NOTOMCTBa 0GLACHAGTCA ero roMo3uroT-
HOCTBIO N0 3TUM NpU3HaKam. BMecTe C TeM TaKoe CKpellBaHue NPUBOAMT K ocnabneHunio

HWUBOTHbIX, NOBLILIEHHOK BOCNPUMMHYMBOCTH KX K 3a60NeBaHUAM.
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NPeAOK eBpoNencKux
NOPOA CBUHEH

Martka KpynHown
HOPKILUMPCKOW NOPOABI
CBUHER

136

Insa Toro urobsl n36eKaTh HEraATUBHLIX TEHACHIWMH, IOCHEe
61M3KOPOACTBEHHOIO CKPEIIMBAHMAA MPOBOAAT CKPEI[UBAHHE
pasNuuYHLIX JuHEWHK. IIpH aToM peneccuBHBIE TeHBI NEPEXOAAT
B reTepO3MroTHOE COCTOSHHE M He NPOABAHITCA B (heHOTHIE
IOPOABI.

Ycnexu B cedeKmHH KHBOTHBIX. Hcnonsaysa pocTuskenus
reHETUKH M METOALI COBPEMEHHOH CeJIeKIINH, JKUBOTHOBOAKI IO~
JIYYHJIA MHOT'O 3aMeYaTebHBIX IOPOJ ¥ XHBOTHBIX.

Br110o 06HapYKeHO, 9TO ¥ HEKOTODPBIX BHIOB
AOMAIIHUX XHBOTHHIX BO3MOYKHA NOAUNLOU-
dusn. OreuecTBeHHBIN 6monor B.JI. Acraypos
(1904 — 1974), ucnoap3yda MeTOJ OTAAJIEHHOMH
rufpuAN3anY 1 TOJTHILIONANSAIAH, CO3AaJ M0~
JUNOJOAAHYI (OpMY TYTOBOTO MIEJKONPHAAA,
B r'eHOME KOTOPOT'0 HAXOAATCA XPOMOCOMEI JIBYX
Pas3HBIX BHAOB.

Bosnbmoe 3HaYeHUE B CO3MAHUH HOBBIX YCTOM-
YHMBBIX IIOPOJl HMEET CKPeujuanue JOMAULHUX
swueomuovix ¢ duxumu gpopmamu. Taxk,
H.C.Barypus u §. fl. JIlycuc nposesn cepuio CKpeIuBaHUN U~
koro fapaHa apxapa ¢ OBIAMH-MEPHHOCAMH ¥ MOJYYHJIN HOBYIO
MOPOAY — ApXapoMepPHHOCA, COYEeTAIOINyI0 B cebe BHICOKHE Ka-
4YecTBa IIEPCTH TOHKOPYHHBIX OBeIl ¥ OTJHYHYIO IpucnocobaeH-
HOCTBh K YCJOBHSAM BBEICOKOTOPbs, XapaKTepPHYIO AJHA apxapa.
Y4eHble-celeKIHOHEePb! BeAyT paboTy IO CO3NaHHMIO HOBOM IIO-
POABI KPYIHOT'O POTATOr0 CKOTA, BEIIEPIKUBAIOIINET0 CYPOBBIE yC-
JIOBHA BhICOKOropmii. B wactaocTH, ycmemsao nposoaaTcsa pado-
ThI 10 THOPHANBAIMA AKA ¢ KPYIHBIM DOTATHIM CKOTOM. ¥ IIO-
TOMCTBA, IIOJYYEHHOr0 OT TAKOTO CKDEeIUBAHUA,
npossisercs addexT rereposuca. Camusl oT 1m0~
f00HOro CKpemuBaHuA OeCIJIOAHBI, HO CAMKH
ILIOAOBHUTHIL.

Tor e adhdekT reTeposuca NpPoOABIAAETCA IPH
CKpeIUBAHUHA KOObLIBI ¢ ocioM. IlonyuenHbie
ra6puabl (MyJbl) BHIHOCTHBEE MCXOAHBIX POAH-
TenbCKHX (opm, obnagaioT Gonbmoit pusnge-
CKOM CHJION M JKHBYT 3HAYMTENbHO Aosabmre. Ho
MyJIsl OecIIOgHEI.

Ot gukoro npeaka cBuHell — KabGaHa GBIJIM BeIBeJeHBI
eBponeiickue nmopoas! (puc. 2.21). BEICOKONPOAYKTHBHYIO 10~
POAY CBHHEH CO3JaJl OTeYeCTBEHHBIN CEJIEKIIMOHED aKaJeMHUK
M. ®. HpanoB cepueii CKpeluBaauii Mexay GecnopoaHOi yKpa-
MHCKO cBUHBeN u Gesioit anrimiicko# (HOPKIIUPCKOi) B coue-
TaHWH C KecTKAM orbopom (puc. 2.22). B peayabraTe CI0XKHONK




H AJUTEeJbHOH ceJIeKIIHOHHOM paboThl IOJIy4eHa HOBasd BhICOKO-
OPOAYKTHBHAA mOpoja — 6Genas cTenHas YKPAMHCKAA CBHHbA.
Ot yKpaWHCKOH CBHHBH OHA YHACJENOBAJA BHICOKYIO ILIONOBH-
TOCTh, XOPONIIYIO BEIHOCJMBOCTE M HENPHXOTIMBOCTh, & OT aH-
TAHUNCKOM NOopoAbl — BOJBIIYIO MACCY B OTJIMYHBIE MACHEIE Ka-
9ecTBAa.

B cpeagnreit nonoce Poccum Ha OCHOBE MECTHOTI'O IMOTI'0JIOBBA
nyTeMm crpororo noabopa nmpousBoauTenei Gbla co3jaHA KO-
CTPpOMCKAadA MOopoja KpynHoro poraroro ckora. IIpogykTus-
HOCTH KOCTPOMCKHX KOPOB II0 MONOKY Aocturaer 15— 16 Tric.
B FOJ.

2.3.7. CENEKUMA MUKPOOPTAHU3MOB
U BUOTEXHOI0IUA

Cenexnusa MEKEpoopraauamos. MuKpoopraausMsl GBLIH OT-
kpeiTel B XVII B. ronnasackum HaTypanucrom AaTonu Bas Jle-
serarykom (1632 — 1723). K muxkpoopraHuaMaM OTHOCATCHA OPO-
KapuoTh! (baKTepuH) ¥ SYKAPHOThHI (MHKPOCKOMIMYEeCKHe IPHOLI
H BOZiOpOCJIH, mpocTeiimue). MHOrAAa K MEKpOOD-
ragEM3MaM OTHOCAT BHpPychbl. MHKpPOOPraHM3MEbI
pacIpocTpaHeHsl IOBCEMECTHO (B BO3AyXe, BOJE,
OYBE) ¥ UIPalOT MCKJIIYHUTEIbHYIO POJb B KPY-
ropopore BelecTs B 6mochepe. Bennko sHadenue
MHKPOOPraHM3MOB /1A desioBexka. OHH HCIOJb-
3YIOTCA B PA3HBIX 00/IaCTAX DPOMBINLIEHHOCTH,
MeJMIHHE ¥ CeJIbCKOro X03AlcTBa, B XJebomne-
YeHHH, NOJyYeHHH KopMmoBoro Genka, BHHOJe-
JIAH, IPOU3BO/ICTBE MOJIOYHOKHCJIBIX IPOAYKTOB,
AMHHOKHCJIOT, BATAMMHOB, HEKOTOPHIX (hepmeH-
TOB, IIPOM3BOJCTBE CHJIOCA, AJA OGHOIOrHYecKoi
3AIUTHI PACTEHHH, OYMCTKH CTOYHBIX BOJ H AD.

TpyAHO NepeoneHUTh 3HaAYeHHe aHTHOHOTH-
KOB /11 YeJloBeKa. AHTHOMOTHKH — 9T0 ocobble
XMMHUUYECKHe BelecTBa, obpasylmouuecs B pe-
3yJbTATE XUSHEAEeATEJbHOCTH MHKDOOPraHH3-
MOB H cnoco0HEIe B MaJILIX 038X OKA3LIBATH M3~
fupaTesbHOE TOKCHUYECKOe JeHCTBMe HA JPYTrHe MEKPOOPraHua-
MBI ¥ KJIETKHM 3JI0KA4eCTBEHHBIX ONyXoJieii. BuraMuHbI, He06-
XOOHUMBIe JJIA YeJIOBeKa, TaKKe BhIpabaThIBalOTCA HEKOTOPBIMHA
MHKPOOPraHU3MaMH.

MeTozamMu COBPEMEHHOM CeJIEKIIMH BHIBOAAT Haubosee mpo-
AYKTHBHBIE (D)OPMEI HOJE3HBIX MHKpoopranusmos. Hanpumep,

OCHOBbI TEHETHUKH
M CENEKUMH

AHTOHM BaH AeBEHIyK
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OCHOBbI FEHETMKK
W CENEKLIMM NS IPOUBBOJICTBA HEOOXOAUMBIX AHTHOHOTHKOB M BUTAMHHOB

oTOHPAIOT MUKPOOPTaHM3MBI, KOTOpPhIe HANbOIee AKTHBHO CHH"
Te3UPYIOT COOTBETCTBYIOIIHE COEIMHEHUSA. -

B HacToflllee BpeMa B cenekuMm MUKPOOPraHM3MOB WHPOKO NPUMEHAETCA METo[ 3KC-

m NepUMEeHTaNnbHOMo NOMYYEHWA MYTaLMit — MCKYCCTBEHHbIA MyTareHes. B KayecTse myTa-
reHoB (MHULMATOPOB MyTauuWi) BbICTYNaIOT PEHTTEHOBCKUE MM yNLTPadHONEToBbIE Ny4H,
MHOTa UCNOMbL3YIOT HEKOTOPBIE XHMUYECKUE COBAUHEHMUS.

Tax, ¢ TOMOIIEI0 UCKYCCTBEHHOTO MyTareHe3a yJjaeTca 3Ha-
YHUTEJbHO PACIIMPHUTE AHMANA30H HACJIEACTBEHHON M3MEHUMBO-
CTH MHKDPOOPraEu3MoB. B peayiasraTe paboT oTeuecTBEHHOTO
mukpobuosora C. U. AsimxansHa, CBA3aHHBIX C HCIIOJIB30BAHU
€M HCKYCCTBEHHOI'0O MyTareHesa, yAaJOCh MOJYYUTE MYyTHPO-
BaHHBIE (POPMEI CHHTE3HPYIOIUX AHTHOMOTUKH MHUKPOOPTaHMU3-
MOB, IPOJYKTHBHOCTE KOTODHIX B A€CATKH Pa3 BRI, YeM Y HC-
XoxHBIX (hopmMm.

ITyrem myTareHesa yaajnoch BeIBeCTH Haubojiee NpOAYKTHB-
HbIe MTaMMBI 6akTepuit W rpuboB, MPOU3BOAAIIHE HeoOXOMH-
MbI€ YeJIOBeKY AHTHOMOTHKH ¥ BUTAMHHEI (HATTpUMep, BATAMM-
HbI Bg u Blz).

Buorexnonorusa. TepMuH «B6MOTEXHONIOrUA» MONYUMI IIIH-
POKoOe pacnpocTpaHeHHe HauyuHasd ¢ cepeaunsl 1970-x rr., xora
xJjebomeueHne, NUBOBADEHUE, CHIDOBAPeHWE, OCHOBAHHBIE HA
NpUMEeHeHHH MHUKDOOPraHM3MOB, U3BECTHHI ¢ HE3aMAMATHEIX
BpeMeH.

BHOTEXHONOrMA — 3TO UCNONL30BaHHE MMBbLIX OPraHU3MoB (0COBEHHO MUKPOOPraHM3-
MOB) M 6MONOrMYECKUX NpoLeccoB B NPoM3BoAcTBE. B GMOTEXHONOIMMM UCNONbL3YIOTCA
ycnexu 6MOXMMHHM, MUKPOGMONOTUK, MHMEHEPHBIX HayK.

C nmomomnisio COBpeMeHHOMH GMOTeXHOJIOIHH CO3JaHRBI METOAbI
OHONIOrHYecKoi OYHCTKH CTOYHBIX BOJ, BAIIHThHI PACTEHHM OT
BpeauTeseil u 6ose3neil, MpoON3BOACTBA AHTHOMOTHKOB, (hbepMeH-
TOB, TODMOHOB M JIPYTUX OHOJOrMYeCcKH aKTHBHLIX BemecTB. Pas-
paboTaHbl IPOMBIILIEHHEIE METOABI IOTy4YeHus HeTKOB, AMHHO-
kuegior. Orxons! HehTAHON MPOMEBIIILIEHHOCTH CIYKAT THTATEh~
HOHM cpefioil /A BhIPAIIMBAHUA HEKOTODBIX OaKTepHit M JPOXK-
xeit. IIpoaynupyeMeiit MK GeJIOK MCNIONB3YeTCH KaK MOJHOLEeH-
Hafg KopMoBasa gobaBKa: oH OoraT NeHHOH He3aMeHHMON aMHUHO-
KHcaoTOoH mu3amHOM. HexBaTKa NH3WHA B PACTHTENBHOH NMHIIE
BEJIeT K 3a/lepiKKe POCTa CeIbCKOXO03ANCTBEHHBIX KUBOTHBIX.
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Passurne xnemouwnou u zennou (zenemuyweckoil) unaice-
Hepuu MO3BOJIAET NOJNYYATEH eHHeHIIHe IPenapaThl: HMHCYJIUH,
#HTEepdEepOH, TOPMOH POCTA YeJIoBeKa U T. . MeTogaMu KJeTod-
HOM MHXXeHEepPHH CO3Jal0T KYJILTYPHI KJIETOK MJIH TKaHel, KO-
TOphIE B AaJbHEHIIeM MOTYT HCHOJb30BATHCH A8 HPOAYKIIHA
OeHHBIX BEIEeCTB, KOTOpPbIe 00BIYHO CHHTe3UpPYyeT LeJblil opra-
su3M. KinerouHasa WHIKeHEePHA MO3BOJIAET TaAKMKe MOoJy4aTh I'a-
Spuabl HA OCHOBE COEIMHEHHA He MOJOBBIX, & COMATHYECKHX
wnerok. Takum Merozom GBIIM HOJYYEHBI NPOAYKTHBHEIE CO-
MaTH4ecKue rubpuabl KapTrodesnas, TOMATOB, HEKOTOPHIX ILIO-
JOBO-ATOAHBIX KYJbTYD. BoJbllloe 3HAYEHUE A8 MeQUIIUHEI,
8 YACTHOCTH /[JIsi IPOMEIILJIEHHOTO NPOU3BOACTBA LEHHBIX Jie-
XAPCTBEHHBIX MIPENApPATOB, UMEeT MeTO[ r'HOpHUAH3anuH 3HBOT-
HeIX KJeTok. Hanpumep, rE6publ pAKOBRIX KJIETOK M KJIETOK
XpOoBM B GOJIBIIMX KOJHYECTBaxX BhIPAbATHIBAIOT COeNUHEHUA,
NOBBIIIAIOIE UMMYHHUTET OPraHU3Ma.

Ha ocHOBe reHHON MHKeHEePHH BO3ZHHMKJA HOBaf OTPAC/b
dapManeBTHUECKOH NpoMeInLIenHocTH — «uHAycTpusa [THK».
Tak, nocpeactsoMm pexoMbunanTueix [JHK 6611 monyues uH-
cyJaHH YejnoBeKa (xymynus). C D1OMOIIbI0 TeHHOH HHIKEeHEePHH
OBl paspaboTaHBI METOABI MEePEeCTPOMKH IeHOTHIA HEeKOTO-
PBHIX MPOKAPHOT, YTO HNO3BOJAET YIIPABAATE OCHOBHBIMY YKH3-
HEeHHBIMH IIponeccaMu opranuama. MeToAsl nepecTpOMKH re-
HOTHIA (BCTpaMBAaHMEe B HEro OTJAEJbHBIX TeHOB HIH, Ha00O-
pOT, MX BhIYJIeHEHHEe) IPUMEHUMEI U K OJJHOKJIETOYHBIM 3yKa-
puoTaMm.

MeTonaMu reHHOM WHIXEHEPHH Y1aJ0Ch BCTDOUTE T'eH Yeso-
BEKa, OTBETCTBEHHBIN 34 CHHTE3 ONpeAeJeHHoro 6enka, B reHO-
TUn BAKTEPHH KHUIIeYHON Najouku. B reHHON MH¥eHeDUH HAH-
foJlee 4aCTO B KA4YeCcTBe KJIETKH-X03AHHA MCIIOJb3YIOT KHIIed-
HYIO NaJOYKy. BakTepuu KHIIeYHOW MaJOYKHU CO BCTPOEHHBIM
FeHOM MHCYJIMHA — OCHOBA NMPOMLIMIJIEHHOI0 NPOM3BOJACTEA
3TOTrO IeHHeHIIero ropMOHAJILHOT'O IIpenapara, HCIoIb3yeMoTro
ana medeHus auabera.

C noMoOmbi0 KAIIEYHOH MAJIOUKH TAKIKEe CHHTEe3UPYIOT WUH-
TepdepoHEl — BeKH, nogaBasoIHe (AHrHOUpYIONIHe) PA3MHO-
’xeHue BuUpycoB. Ha 6ase 6MOTEXHOJIOTHM DOAMJIACH U MHTEH-
CHUBHO PA3BHBAETCH MHKPOOHMOIOTHYECKAS NPOMBINIIEHHOCTD.
CoBpeMeHHAs MHKPOOHOIIOrHYecKasi MPOMBINIIEHHOCTh BBINTY-
CKaeT BEICOKO3(deKTHBHEIE KOPMOBEIe N00ABKH, IpenapaTsl
AJIS 3AIIATHI PACTEHHH OT BpeauTeseil u Gonesneir, Gakrepu-
aneHbBIe yA0DpPeHUs, IpenapaTsl, UCIOJb3YyeMbIe B IHIEBOM,
XHMHUYECKOH MPOMBINIIEHHOCTH B IDYTHX OTPACTAX HAPOAHOTO
X03AHCTBEA.

OCHOBbI TEHETUKK
W CENEKUMHA
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OCHOBbI TEHETUKH
M CENEXLIMKA

Osua Aoaam —
nepeoe ycnewHo
KAOHMPOBaHHOE
MAEKONUTaoLLee
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B mocneanue rofbl MMPOKOe PACIPOCTPAHEHHE B KJIETOY-
HOW MHYKeHEPHUH MONYYHI MeTOA Kaonupoeanusn (puc. 2.23).
CymsoCTs 3TOr0 METO/ia 3aKJII0YAeTCH B TOM, YTO B AHIeKIeT
KY, H3BJIEYeHHYIO H3 OPraHM3Ma MJEKONUTAIOIEero, Ha MecTo
ee ramJIOHJAHOrO AApPa BBOAAT AUIJIOHAHOE AXPO M3 KIETKH
Tena Apyroro suBoTHOro. Ilocse sToro rakas sieKIeTKa Be-
IeT ceba KaK OIJIOJOTBOPEHHAS — HAYHHAET JEJHTHLCH U IPH
BBeJleHUH (BXHBJIEHMH) B MaTky obpasyer amOpuon. Taxo#
METOA MOMKeT PelInTs npobireMy oTganeHHON rHGpHIH3AIIHE
SKHBOTHBIX, IIOJIYYHTE HECKONBKO MOTOMKOB ¢ OAMHAKOBBIME
reHeTHYEeCKMMH IPHSHAKAMH, MOJYUNUTs MaTePHAaJ AN Jedye-
HHUA HEKOTODHIX THXMeJNbIX 3aboneBaHHHi. ITOT METOJ] MOMKET
HUCIIOJIB30BATHCA AJA BHIPANIMBAHUA CME0L0BLLY KACMOK de-

JIOBEeKa.

Kak msBecTHO, SMOpPHOH pasBHBaeTCa M3 OAHOM OILIOAOT-
BOpeHHOM siinexkneTrku. OHa U ABIAETCHA NEPBOM CTBOJOBOM
Kaetrkoi. IlepBbie KneTKH passuBauierocsa amOpuoHa cHava-
Jia PABHOIIEHHEI [10 CTPOEHHUIO ¥ CBOMCTBAM, JIMIIL MOTOM (IO~
cjie TacTPYAANMH) HaUuMHaeTca UX cnenuanusanmsa. Kyneru-
BHpOBaHHe 3MODHOHANBHEIX CTBOJIOBBIX KJIETOK HA IMATATENb"
HO# cpejie MO3BOJIAET NOJYYUTH MaTepuas JAas JedeHus Gec-
NJOAMA, BpoMAeHHBIX OoJeaHe#, 3aMeHbl TPABMHPOBAHHBIX
OPraHOB M T. .




Knonuposarue yenogexa HeJOMYCTUMO 10 3THYECKHM, pe-
AUTMO3HBIM, IPaBOBEIM HopMaM. KpoMe Toro, desnoBeuecKas
AUYHOCTH (POpMHUPYeTCA He TOJNLKO IO/ BINAHUEM HACJECTBeH-
HBIX NPU3HAKOB, HO U IIOJ BJIMAHUEM CeMeHHBIX, COIHANBHBIX,
HANMOHAJBHBIX, HCTOPDHYECKHUX Tpaguiuii u Bocnuranusa. Ilo-
3TOMY «CO3JaTh» NYTeM KJIOHMPDOBAHHA KONMUIO KOHKDPETHOTO
FeJI0BeKa HeBO3MOMKHO, Jlae IPHU IIOJHOM NeHeTHYeCKOM CXOX-
cTBe. B HEKOTOPBIX CTPAHAX IMPUHATHI 3AKOHBI, 3aNpeINaloniue
HJIOHHPOBaHME YeJ0BeKa.

KnioueBbie cnoBa: ooMallHUBaHUE, KYNBTYPHbIE PACTEHHA U LieH-
TPbl UX NPOMCXOMAEHWUA, METOALI CeNneKLMH, UCKYCCTBEHHbIA oT6op,
rM6PUAU3ALIUA, NONUMNOMANS, UCKYCCTBEHHLIA MyTareHes, reTeposuc,
MeNUIMHeRHan rubpuansauus, otaaneHHas ruépuansaums, MeTos
MeHTopa, 6/IM3KOPOACTBEHHOE CKpelyMBaHue, GUOTEeXHONOMUS, reH-
Han WHXEHepHs.

TEMbl PEQEPATOB

1. UeHTpbl MHOro06pasua U NPOUCXOMAEHUA KYNbTYPHBLIX PacTeHun
(Ha KOHKPETHbIX NpuMepax).

2. LleHTpbl MHOroo6pa3na M NPOMCXOMAEHWA AOMAaLIHUX MUBOTHbLIX
(Ha HOHKPEeTHLIX NpUMepax).

3. 3HayeHne U3y4eHUs NpeaxoBbiX GOPM ANS COBPEMEHHOW Cenex-
umun. OTnaneHHas rubpuan3auua U 6NU3KOPOACTBEHHOE CKPEeLLU-
BaHue.

4. UcTopua NPOMCXOMAEHUS OTAENbHBIX COPTOB KYNbTYPHbLIX PacTeHUA
M NOPOA AOMALLHUX MHUBOTHBIX.

HOHTPOJIbHBIE BOMPOCHI

1. Yro u3syyaer cenekuun? Yto Takoe nopoga, copT, WTamMm?

2. Korpa Hayanca npowecc 0AoMaluHUBaHUs PacTeHHH U MHUBOTHBIX?

3. NpuBeguTe NpMMepbLl OCHOBHbLIX AOMAaLHKWX MUBOTHLIX. Hakue Hu-
BOTHbIE GbINK UX AUKUMK NpegKamu?

4. OpomMallHWBaHWe KaKUX BMAOB MMBOTHBLIX NPOAONMAETCA B HAcToR-
ujee spema?

5. Kakve pacTeHus HasbiBaloT KyNbTYPHLIMWU?

6. MNpuseanTe NpUMEpPLI NEKapCTBEHHbLIX PacTeHWH.

7. MNepevyucnure Ha3BaHUA LIEHTPOB NPOMCXOMAEHUS KYNbTYPHBIX pac-
TEHW, BblaeneHHbix H. 1. BaBunosbiM.

8. M3 KaKoro UeHTpa nNpou3owno Haubonbluee YACNo BUAOB KynbTyp-
HbIX pacTeHun?

9. HazoBwWTE LEHTPbI NPOMUCXOMAEHWUA NWEHKLbI, KapTodens, Kode, Ka-
nycThl, pUca, BUHOrpaaa.

OCHOBbI NFEHETUKM
W CENEKLMHA
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W CENEKUWK
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10.
U I
12.
13.
14.

15.
16.

17.
18.

19.
20.
ik
22
23.

24,

25.

26.

27
28.

29,

30.

31.

32.

33.

35.

. B Kakux cny4asx npu CHPELLMBAHUM HMUBOTHBIX NPOABNAETCA IDDEKT

. Pacckammure 06 ycnexax oTe4ecTBEHHbIX CeneKuoHEPOB-HUBOTHO-

Kakue KynbTypHble pacTeHus Gbinu OAOMalIHEHb! paHblie Beero?
Kakue metoabl MCNONb3YIOTCA B CeNeKUMoHHOM paboTte?
HasoBute u3BecTHbie Bam nopobl co6aK.

Hakue nopoabl KOWeK Bbl 3HaeTe?

MNoKamuTe ponb UCKYCCTBEHHOrO OT6Opa B BO3HUKHOBEHWM MO
AOMALLHKUX MUBOTHBIX U COPTOB KYNLTYPHbIX PACTEHWHA.

B 4yeM OCHOBHOE OTNMYME MCKYCCTBEHHOro oT6opa OT eCTECTBEHHO!
B Kakux cny4asx YenoBex NPUMEHSET MacCoBbIN OTGOP, @ B KaKuX
MHAMBUAYANbHBLIA?

B Kakux cny4asx UCNonb3yeTca MEeToA OTAaNeHHoW rubpuausaumn?
YT0 TaKoe UCKYCCTBEHHbLIW MyTareHe3? B cenekumu Kakux rpynn op-
raHW3MoB [aHHblii MeToa Haunbonee NepcrnexKTUBeH?
MNpuBeaguTe NpMMepbl UCNONb30BaAHWA MaccoBOro U MHAUBUAYANbHO-
ro ot6opa B cenexkuMu pacTeHui.

Moyemy aBNeHue reTepo3uca HepeKo Ha3biBaloT ahdexTom rubpua-
HOW CUNbI?

Mpu Kakux ycnoeuax npoasnsercs addeKT reteposuca?
MpuBeauTe NpUMepsl NONUMIOMAHBIX KYNLTYPHbIX PACTeHW.

C KakMMK LensiMu B CeNeKuMM pacTeHWin MCNoNb3yioT MeToq oTaa-
NEeHHOW rubpuan3aumnun?

Kakum o6pa3om Guina peweHa npo6nema BOCCTAHOBNEHUS NNOAO-
BMTOCTM OTAANEHHbIX TM6pUA0B? C MMEHEM KaKoro y4eHOro CBS3aHo
peweHue 3Toi npobnembl?

PaccKamuTe o Bknage W.B. MuuypuHa B cenexkumio nnojoBo-arogHbix
KYNbTYp.

C Kako# uensto K. B.MUYypuH cKpewmsan memay co6oi reorpadu-
YeCKU yaaneHHbie GopMbl NNOAOBO-ArOAHbLIX KyNbTyp?

B Kakux cny4asx cenekuMoHepbl UCNoNb3yT METOA MeHTopa?
Mo4emy rubpuabl, NONy4EHHbIE METOAOM OTAANEHHOW rMbpuan3aLIi,
pPasMHOXaOT BEreTaTuBHbIM NyTem?

OueHuTe BKNA4 OTEYECTBEHHbLIX YYEHbIX B CENEeKUMI0 3ePHOBbIX
KynbTyp.

Y10 TaKoe IKCTEPbEP M UHTEPLEP? HAacKONBKO 3TU NPU3HAKKU BaXKHbI
B cenekumMu MUBOTHbLIX?

Kakue Buabl NylwHbIX 3B8epei Bbl 3HaeTe? Kakasn oTpacnb MUBOTHO-
BOACTBA 3aHMMAETCA WX pasBeaeHuem?

lne B npupoge BcTpevatoTcs Gapry3avHcKnii co6onb W ronybon ne-
ceu?

C KaKo# Lenblo BeayT nieMeHHble KHUIu?

retepoauca?
KaKkue TWnbl CHpewrBaHua NPUMEHAIOT B JXMBOTHOBOACTBE?

BOJOB.



37. Korga v Kem GbiiM OTKPbITbl MUKPOOPTraHU3Mbi?

38. B KaKkux oTpacnax xo03aWCTBa MCNONb3YIT MUKPOOPraHU3MbI?

39. Korga Bo3HMKNa 6UOTEXHONOrMA? Kakue OCHOBHbIE 3afa4M CTOAT
nepea 6MOTEXHONOTHMER?

40. Kakue UueHHeWWwne nekapcTBeHHble npenaparbl Gbiiv NoNy4YeHbl Me-
TOAGMM KNETOYHON W FreHHOW WHXEHEepPHUH?

41. Yem 3aHumaetca «mHaycTpua JHK»?

OCHOBbI NrEHETUKH
W CENEKUHK



IBOJTOUMNOHHOE YHEHUE

MNpouuTas 3Ty rnasy, Bbl y3Haere:

KaK pa3BMBaNMCb NpeacTaBneHuns 06 3BOMIOUMK HUBLIX OPraHM3MoB;
B YeM 3aK4yaeTcs 3BONILUWOHHOE yyeHue Y. [lapsuHa;

YTO TaKkoe GUONOrM4eCcKHin BUa;

KaK1e CYLLecTBYIOT MeXaHU3Mbl U HanpaBneHUs 3BONIOLMMK.

B macrosimee BpeMsa TPYAHO NpeACTABHTH J000i# pasgen
6uosoruu 6ea crenuaIbHOIO PACCMOTPEHHUA 9BOJIOIMH KHUBBIX
opraguaMoB. IIpH 9TOM pasBHTHE CaMOr0 9BOJIIHOHHOTO y4e-
HHSA UMeeT JJINTEeNbHYIO U HeNpOCTYIO HeTopHio. B obmei 6uo-
JIOPMH 9TO OJMH M3 BA’KHEHINHX ee pasjesioB, pacCMaTpHBAa-
IOIMHI pasBHTHE SBOJIOIHOHHBIX HJeH W COBPEMEHHYIO CHHTEe-
THYECKYIO TEOPHIO 3BOJIIOIHH,

3.1. O6wan xapakrepucTuka 6Monorum
B OAaPBUHOBCKUH nepuop

Paszsurue 6nonoruu B aHTHYHOE BpeMmsa ¥ B CpefHue Beka
144 MIPOMCXOUJIO B OCHOBHOM NyTeM HAKOIUJIEHHA CBeJeHMi o pac-




TEHHWAX W YKUBOTHBIX. JTOMY 0coGeHHO cIOCOOCTBOBAJIH IIyTe-
WeCcTBUA M 3HAKOMCTBA ¢ HOBBIMHM CTPaHAMM,

3.1.1. 3BOJTIOLUMOHHBIE UOEU
B AHTUMHOM MUPE

Hcropusa pasBUTHS €CTECTBO3HAHHUSA B AHTHUYHEIN IMEPHOJ
TECHO cBA3aHAa ¢ pasBuTHeM dunocopun. MapecTHbie rpeyeckue
@unocodpsi-marepuanuctel V—II BB. 10 H.d. ObLIN OfHOBpE-
MEeHHO M ecTeCTBOMCHBITATeNAMH. OHH NBEITAJINCH IOHATEH U 005~
SCHUTH PA3JIMYHbEIe IPUPOJHLIE ABJIEHUA.

PaseuTne Hay4yHBIX peACTaBJIeHNI NPOUCXOAUI0 B Gopube
€ PEJIMTHO3HO-MH(OJIOTHYECKUMH BepoBaHUAMHU. B penuruos-
21X MH(bax DPUYYAJIHBO COEIHHANNCH (PaHTACTHKA U Pe3yiib-
TaThl HpocTedmux HabaoAeHuH HaJ KHU3HBIO IPUPOJALI, BCe
TPOABJEHUA KOTOPOH 00bACHANNCH AeATeIbHOCTHIO PasHbIX 60-
roB. CyuTanock, 4To OT BOJM GOTOB 3aBUCHUT M KH3Hb JIOJEil.
91tuM GaHTACTUIECKNM BePOBAHMAM IlepBhIe (hHIOCO(BI-MaTe-
PHAJINCTHI IPOTHBONOCTABIAIA CBOM B3IJIALI, HOCHBIINE CTH-
xuHHO-AHANIEKTHYeCKHH XapakTep. OHM HoJarajam, 4To B NpH-
pojie cyIiecTBYIOT GeCKOHeYHEIe CIJIETEHHs CBA3eil ¥ B3aMMO-
aelicTBHIL, B Hell NIPOMCXOAUT IIOCTOAHHOE JBHYKEeHHEe, H3MeHe-
HHEe BCEro CYLIeCcTBYIONIIEro.

Mup He cosgaH Goramm, a BOZHMK M3 Xaoca U ¢ TeX Iop Ha-
XOAMTCA B IOCTOAHHOM ABHyKeHun. Bee, 9ToO cyliecTByeT B npu-
poze, COTJIACHO BO33PEeHHAM aHTHYHBIX (hrnocodos-
MATEePHAJIMCTOB, ONPEAEAIOT YeThIPe CTUXHUH: 3eM-
1#, BOJA, BO3AYX, oroab. Kaykaas us aTUX CTHXHIA
OJIMIETBOPSAET ONPeJieIeHHOe COCTOAHNE MATEePHM:
3eMJISl KAK CTHXHSA [OHMMAJIACE B CMBICJIe TBEPAOH
cyDeTaHIMKM MaTepPHH, BOAA — JKHUAKOM, BO3AYX —
razoobpasHoit. OroHs, 1o MpeACTABICHWIO AHTHY-
HEIX (hrunocodos, onunersopan Gosee TOHKYIO
H JIerKy10 cyOCTAHIINIO, YeM BO3AYX. OTH CTUXUH,
BHOM3MEHAACH, IEPEXOAAT APYT B ApYyra.

Tax, l'epakmmT Ideccrnii (VI B. 1o H.3.) cun-
TaJ, YTO MHD He co3laH HUKeM H3 Goros. B Hem
HEeT HUYero 3acThIBIIEro, BCe HAXOAUTCA B IOCTO-
AHHOM JBH3KeHHH. Bce Teuer, Bce MaMeHAeTCH,
KakK Bojia B pexe. I3BecTHO, 4TO HENbL3A ABAMKALI BOHTH B OHY
H TY e PeKy, TaKk KaK B Hell TeKyT yike Apyrue Boasl. [To mue-
HUI0 ['epakauTa, BCe KHUBBIE CYIIECTBA, W YEJOBEK B TOM YHC-
Jle, Pa3BHJIMCH €CTECTBEHHBIM IIYTEM M3 NEePBHYHON MATEpPHH.

3BOMOUMOHHOE
YHEHME

lepakaut 3¢ecckui
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B Tpynax Benukoro ¢miaocoda ¥ eCTeCTBOUCIBITATENA APe
HocTH Apucrorens (384 — 322 rr. A0 H.5.) UMEIOTCH BLICKA3E
BaHUA O PA3BUTHHU XUBOH IPHPOALI, OCHOBAHHBIE HA 3HAHHE
ofiero nyaHa CTPOEHHA BBICIIHMX >KHBOTHBIX (B KHHrax Ap:
crorens ynomuHaeTca okoso 500 pasHBIX BHAOB), TOMOJIOTHE
M KOPPeJIANHWH UX OPraHOB. ADHCTOTE/bL CUNTAJI MATEPHAJIBE
cyGcTaHIIHIO MACCHBHON M pasBUTHe ee O0BACHAN JeiCTBHEN
HEeBeIeCTBeHHOT0 AKTUBHOI'O Havasla — AyInu. Bes npupoja,
IO ero MHeHHIO, OAYIIeBJeHHA. B KHUBBIX OpraHuaMax VI
ABJAETCH YXUBOTBOPAIIUM HAYAJIOM, KOTOPOEe IIPHBOAUT MaTe
PHI0O K OCYILECTBJIEHUI BHYTPEHHEH IeJH, 3aBepIIeHHI0 pas-
BHTHSA OpPraHusMa onpejiesieHHO# dopmsel. Barkuelimuii TPy,
Apucrorens « McTopus JKUBOTHBIX » CIYKHJ OCHOBOM OMOJIOTH:-
YecKHX 3HaHWM BILIoTh Ao XVIII B.

HUCTOPHUYECKASA CMPABKA

Hueoe, no ApucToTenio, xapakTepusyet TPU OCHOBHbIX NPU3HaKa:
nuTaHue, HeobxoauMoe AN PocTa U PasMHOMEHWSs; OLyUEeHWe, 3acTaE
nAlolee opraHuamMbl IBUraTbCs; MbllNeHWe. 3T NpU3HaKku onpeaensioT-
CA CBOMCTBaMM Aywu. [lylin pasHbiXx OPraHM3MoB pasiuyHbl: ecTb Aylwa
nuTaowan (y pacteHui), aylia YyBcTBYIOWAN (Y MMBOTHbLIX) U Aywa pas-
yMHas (y 4enoeeka). Kawgan U3 Hux no-cBoemy onpeaenser ueneycrpem-

NeHHoe pasBUTHE MUBOro Tena. Ucxoas W3 npeacTaBneHui

o pywe, ApucToTenb OGLACHAN HEOGXOAUMOCTL NONOBOTD.

2 Pa3MHOMEHUS TEM, 4TO CamKa AaeT NOTOMKaM NacCHUBHYIO
MaTtepuio, HYXHYI0 AN pa3BuTMA 3apofbilia, a camel, —
HUBOTBOpSALLEE HaYano.

ApucToTens 0NycKan CaMmo3apoXieHUe PacTeHUn U He-
KOTOPbIX MUBOTHbIX (YOOK, KULLEYHONONOCTHBIX, MO/UTIOCKOB,
HaceKoMbIX U pbi6). OH NpU3HaBan CylwecTBoBaHWe npomMe-
MYTOYHBIX GOPM MeXy pacTeHUAMU U MUBOTHBIMM.

B apeBHocTH Gbina rny6oko paspabortaHa Maen efuH-
cTBa BCEW NPUpOoAbl. FPKUM BblpamMeHMeM Takoro noaxoaa
cTana 3HameHuTas «NecTHULA CYLEeCTB» APUCTOTENS, Ha4YH-
HalwWanca MUHepanamMm M KoH4Yalwancs Yenosexkom. 0a-
HaKO B 3TOW 06bEAUHAIOWEN «NecTHULe» He BbiNo uaeun pas-
BMTHA: CYLLIECTBOBaHUE BbICLWIMX CTyNEHen He npeanonarano
MX PasBUTHE M3 HU3LLIMX.

HHUBOTHBIX APHCTOTE/b PABEIHI HA ABe GOMbINNe IPYIIbL:
«00MananImUx KPOBBIO» M MMEIOIMUX CHMHHOIN Xpeber (mosBo-
HOYHEI€ B COBPEMEHHOM INOHMMAHHUH) H «0eCKPOBHBIX», K KOTO-
DPBIM OTHOCHATCH Bee OecnodBoHOo4HBIe, Tak, BIepBhie NPOU3OIILIO0




3BONOUMOHHOE
JejleHHe KHBOTHBIX HA IO3BOHOYHEIX M GECIO3BOHOYHBIX, CO- YYEHUE

XpaHMBIIeecHa A0 Hallero BpeMeHu. OTBIIeYEHHO-YMO3PHUTEb-

HBII XapakTep B3rJIAN0B APEeBHUX (pA10co()OB ¥ eCTECTBOMCIIEI-

TarTejeil He MPUBeJ K 00beITHHEHHUIO IIOAOTBOPHON HIEeH eIHH- Teogpacr

CTBa IIPHUPOJSLI C Heell ee PA3BUTHA OT IIPOCTOTO K CIAOXKHOMY. DRARIEER

Kax Apucrorens B 300J0rHH, OCHOBY GoTanmue-
CKHUX 3HAHMHA AaHTUYHOCTH CO3JaJl ero Y4eHHK H I10-
caeposarens Teodpaer (372 —287rr. no H.3.). O
onucan 400 BugoB pacTeHuil, HCCJeA0BAJ MX OPraHbl.
B ero TpakTarax cojeprkaTrcs CBeJeHHHA O JKH3HeJe-
aTeabHOCTH ((hH3HONIOrHH) pacTeHHH, UX NpaKTHYe-
CKOM 3HAYEHWH.

DyHaaMeHTATBHEIE TPYALI Apucrorens «O gacTax
JHUBOTHBEIX», «HMcropusa xuBoTHbEIX» U Teodpacra
«HcenenoBanus o pacreHuax», obobmaomue 61os0-
rHYecKHe 3HAHHUS AHTHYHOCTH, OKASAJH pelalollee
BAMAHME HA MOCJeylolee pasBuTHe OMOJIOrHM.

WCTOPHUHECHKAS CTNIPABKA

M3BecTHbIA ecTecTBOUCNbITaTeNb [pesHero Puma MNnuHun Craplumi
(23—79 rr.) co3pgan 37 TOMOB «ECTECTBEHHOW MCTOPUU» — DYHAAMEH-
TalbHbIX, XOTH U KOMNUNATUBHLIX, @ MeCcTaMK GaHTacTUHECKUX COYUHEe-
HUA, n3naralolmx M3BECTHbIE Toraa Hay4Hble CBeeHns 0 No4Be, pacTe-
HHUAX U MMBOTHbIX. OH onucan ewe 155 BUAOB HMMBOTHBIX, HEU3BECTHbIX
ApucToTento, Aan, BUAMMO, NEPBYIO 3KONOTMHECKYIO KNacCUPUKaLMIO K-
BOTHbIX, Pa3feNnMB WX Ha Ha3eMHbIX, BOAHbIX U BO3AYlWHbIX. Tpyasbl Mnu-
Hus Crapwero, norubwero B Momnee npu U3sepeHuu BeayBus, Gbinu
H3aaHbl ero NneMaHHUKOM MnuHuem Mnagwum.

Hapaay c counsenuamu Apucrorens, TeodpacTa Tpyasl
I[Iauawusa Crapimero u puMcKkux GuiocodoB U eCTeCTBOMCIBITA
TeJieil CcTaJI OCHOBOM, C KOTOPOM HAYAJM CBOM HMCCIEAOBAHHMA
eBpoleiicKue y4eHble a1oxXxu BospomxaeHus.

3a ThicAYeneTMe aHTUYHas LUMBUNU3ALMA Aana MUPY BaXHeWlWe ecTeCTBEHHO-Hay4YHbIe

m uaeu (no H.H.BopoHuosy, 1999): eAWHCTBO ¥ MatepuanbHOCTL MUPa; eCTeCTBEeHHOCTb
BO3HMKHOBEHWA MM3HK HA 3emMne; BO3MOMHOCTb TpaHchopMaumm ogHux Gopm B Apyrue;
cyluiecTsoBaHue rpagauuu GopM OT BbICIIMX K HU3LWKM; NPeAcTaBNeHWs O LLeNoCTHOCTH
OpraHu3mMa U CyWecTBOBaHWW B HEM KOPPENATUBHbLIX CBA3EH OPraHoB M MX 4YacTeu; yc-
NOXHEHWe opraHusauuM B npolecce UHAWBUAYANLHOrO Pa3BWMTMS OpraHu3mMa u npuob-
peTeHue 3apofbllemM cneundUyecKux YepT Ha NO3AHMX 3Tanax pa3BUTHA.
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3.1.2. COCTOAIHUE ECTECTBEHHO-HAY4HbIX
3HAHWWU B CPEHUE BEKA W 3MOXY
BO3POXAEHHUA

¥nanox 6Gwonorndeckux 3Haauil B Cpexnaue Bexa. I1
YCIIEIITHOTO PA3BUTHA €CTECTBO3HAHUSA B J[PEBHEM MHpE B
naxsoit Espone (V— VI BB. H.5.) HACTYNMIO MpPaYHOE CPELH
BEKOBbe, «TeMHaf HOYb AJA eCTEeCTBeHHOM MCTODHH», TIPO
masca g0 XIV— XV Bs., g0 snoxu BospoxjgeHHs, HO3TOMY
Cpexaue BeKa HEMHOTO NOOABHIIN K HAYYHOMY IMO3HAHUWIO Opra-
HHUYECKOro MUpAa 10 CPABHEHMIO C AHTHYHOCTBIO.

OrpomHEYI0 poib B GONBINTHMHCTBE €BPONEHCKUX CTPAH CTAJA
HUrPaTh KATOJHYECKAA [ePKOBb, AKTHBHO HACAMIABIIAA PEJTUTH~
03HOe MHupOBo3apenue. Jlonel npeciefOBAH HE TOJNBKO 328 BB~
CKAasbIBaHME CBOEI0 MHEHUS O PA3BUTHH NPHPOALI, HO ¥ 3a 4Te-
HHe KHAT aApeBHuxX ¢punocodos. HacuincreeHHOE
BHEJPEeHWE Bephbl B HAYKY IPEBPATHJIO €€ B IpH-
natok penuruu. Vzyuenue npupoas! 6110 GakTi-
yeckH 3anpemneno. COTHM TANAHTIMBLIX YYEHBIX
OBLTH YHHYTOMKEHEI, COMIKEHB! THICAYM APEBHHX
kuur. Tonsko B Mecnanuy npH rocrnoficTee HHKBH-
sunuwm (or nar. inquisitio — paccnefgoBanue, TPH-
OyHAN KaTOMHMYEeCKOH MepKBHU no fopsbe ¢ HHAKO-
meIcaueM, peicreorarmui ¢ XIII B.) 66111 co-
JOKEeHB! HAa KocTpax 35 Teic, uenoBek u 300 Thic.
noABeprHyThI neITKkaM. B 1600 r. mocae xoarmx
OEITOK HA KOCTDe WHKBH3HIHY OBLIT COMIKEH Be-
nUUadIIMil MEICTUTENs CROEro BpeMenn J[»copaa-
HO BpyHO, TOCMEBIINIA BOMPEKH 3AIIPETAM IIePKBH
YTBEDIXAATE, 4TO MUp GeckoHeueH u ConHIle He
eIMHCTBEeHHAaS 3BE3/1a BO BCeJIEHHOH. B Takux ye-
JIOBUAX ECTECTBEHHO-HAYYHLIEC 3HAHUS HAKATLIN-
BaJIMCh OYEHb MEJJIEHHO, PAa3BUTHE HAYKH MCKYC-
CTBEHHO TOPMO3WJIOCH.

Ha 6oJiee BEICOKOM YPOBHE HAXOJAHUIMCE KYJILTYPA ¥ HAYKA
B apabckom mupe. Hanpumep, usBecTHHIH TPy ABHIeHHBI
(M6u-Curbl) « KaHOH MeAMIMHEI» COAEPKHUT HE TONBKO KOM-
MEHTAPUH K TPYJaM aHTUYHBIX ABTOPOB, HO H OPUIHHAJILHEIE
MbICTH 00 H3YYeHHH PACTEHUM, YKUBOTHBIX M CAMOI'O YeJIOBEKA.
Ilocnenuue KOCTPEI ANS COKUTAHUSA «CPETHKOB» OLLIH 3a3KKeHbl
N0 OPMKA3y MCIHAaHCKOM MHKBH3unuu eme B 1826 r. Oxnako
OHH HE MOIVIM 3aCTABUTH HAYKY ABUTaThCS BCHATH. PazBUTHE
OMoNOrUYecKoi HAYKH B TO BpeMsdA ObLJIO CBA3AHO C IPaKTHUe-
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HUEM KYJbTYPHBIX DACTEHHH, COJEPKAHHUEM U pasBelleHHeM
AOMAIIHUX JKUBOTHBIX, pbI60OJIOBCTBOM, OXOTOH Ha 3Bepei
H ITHI.

PasBuTHe acTpoHOMEM M (PUSHKHN IPUBEJIO K COBEPIIEHCTBO-
BAHHUIO ONTHYECKHUX NPHUOOPOB, KOTOPHEIE CTAJM MCIOJL30BATH
IJIA pacCMATPHBAHHUSA MeJKuX 00bpexkToB. Haobperenne MUKpPO-
CKOIA MO3BOJIMJIO OTKPBITh YAUBHTEIbHEIN MAD HEBHAUMEIX Ye-
JOBEKY MeJbYalIInX OPraHu3MoB. B pesyabTare MHOMOYHCIIEH-
HEIX IMyTeIIeCTBHI B Tponuyeckue paitonsl Adpuku u IOro-Boc-
TouHO# Asum B EBpony cranu npHBO3HTH HEHM3BECTHEIE paHee
pacTeHHA M KHUBOTHBIX. X AeMoHCTpHpOBaau nybJHKe HA BhI-
cTaBKax, AJA HUX CO3JaBajly cnenuaabHbie myseun. ITocie or-
kpeiTHs AMepuku B EBpone cranu BosgenniBaTh Kaprodensb, Ta-
fak, KYKYypy3y, eBponeinsl NO3HAKOMHINCE ¢ Kode U KaKao.

McTopus GMonory B N03gHEM CpeAHeBEKOBbLE CBfidaHa ¢ pa3BuTHeM 0O6pa3oBaHWA U CO3-
faHveM B 3anagHoi EBpone BbICIWIMX WKON — YHUBEPCUTETOB, rAe u3y4anu ecrtecTBeH-
HO-Hay4Hbl€ AUCLUMAKHBI.

Bo3HMKHOBEeHHE YHHBEPCHUTETOB 00bACHAETCA HeoOX0AHU-
MOCTBIO MOJOTOBKH CIEIMAJNCTOB /IS PasBUBAIONIeCcA Mpo-
MBIIIJIEHHOCTH, TOPrOBJH, KYJbTYPHI. IlepBEle yHHBEPCUTETH
Bo3HUKJM B Uranun, @pannun, Uenarun, Berukobpuranun
B XI— XIII BB.: B Bononse, Canepno, sarem B IInse, Opiue-
aHe, Jluccabone, Cesunbe, Oxchopae, KemOpuaxe u Apyrux
ropojsax. Buosorns ycnemHo passBuBajach Ha MeJUIHHCKHX
u puaocopckux GaKyabTeTax CO3ZaHHEIX TOTAA YHHBEPCH-
TETOB.

Hcropusa cOBpeMeHHOT0 eCTEeCTBO3HAHUA (PAKTHYECKH HAa-
4YMHAeTCA CO BTopoi nmonoBuHbl XV B., Hauasa anoxu Boapox-
JleHN#A, CTABIIEH BeJIMKUM IOBOPOTOM B DA3BHTHH HAYKH.

Inoxa Bospoxnennsn, unu Peneccanc. Peneccanc (ot ¢p.
Renaissance — BO3poeHHe) — mepexoAHbH nepuog (XIV —
XVI BB.) BHCTOpMHM HAYKH U KYJbTYPH crpaH 3anagaoi Espo-
bl oT CpeaHeBekoBba K HoBoMy BpeMeHH. OTO Ha3BaHHE CTAJIH
ynorpebATh HTANbAHCKHE W (hpaHIY3CKHEe yYeHble U IIpOoCBe-
TUTEJH, NOAYePKHBaA TeM CaMbIM BOCCTAHOBJIEHHE, BO3POKIe-
HHe TYMaHHCTHYECKHX, CBeTCKHUX TPaJgMIHii aHTHIHOCTH. Beum
nepeBefieHbl Ha €BPONeiicKHe A3BIKM M M3JaHbl TPYAbl aHTHY-
HBIX ABTOPOB. ITOMY CIIocOGCTBOBAJIO PASBHTHE KHUromeyaTa-
HudA. [omyuuna pacnpocrpaHeHue HOBas (uiocodpusa npupo-
asl — Hatyphuaocopusa. [Ipusnaerca cymecTtBoBanue 00beK-
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THBHBIX 3aKOHOB IPHPOJLI, & BRICHIYIO cuiy — Bora paccma-
TPHUBaJIH KaK HEYTO He3aBHCHMOe OT npuponsl. [IpexpacHbI
¥ TOYHBI AHATOMHYECKHE PHCYHKH BeJIMKOTrO
HUTANBAHCKOTO XYAOKHUKA U yueHoro Jleonapmo
na Burum (1452 —1519). Ha ero xapruaax uso-
OpaskeHbl cBoeoOpas3HBIe JIeTATeIbHbIE ANIIIAPATEI,
jAallnye npejacTaBieHue o rayomHe OmoJornYe-
CKHX MHTEPECOB 3TOr0 BEJIMYANINEro XyAoKHUKA
anoxu Bospomxaenus.

Yenemno paasuBaercs soosorus. [Iseiimapent
Konpan I'ecumep (1516 — 1565) usgan 4 Toma
«HAcropun xxuBoTHEIX» (1551 — 1558). OH pacno-
JIOKUJI MAaTepHaJ Mo TOMAM B CHCTEMATHYECKOM
nopAjgKe: MJIEKOMHUTAIONHE, ITHIEI, PENTHINH
¥ ampubun, peIObl B ApYrue BOJHBIE 3XHUBOTHBIE.
BayTpH Kaa0ro ToMa BUALI PACIIOJIATAINCE B aJ-
dasuTHOM nopsaake. «Mcropusa xusorasix» ['ec-
Hepa B 910Xy BO3poKeHHUA ChIrPaa Ty 3Ke POJIb,
yto «EcrecrBenHas ucropusa» [Inuaua Crapmero
HEIERERENTY B aHTH4YHOe BpeM#A. B aTOT nepuo/; pasBMBalOTCs TAKIKe OIUCA-

KoHpaa TecHep TeJbHAA 300JI0THA ¥ DOTAHWKA.

C cosmanMeM MHKPOCKOIIA PACIIMPAIOTCA BO3MOMKHOCTH UC-
clelOBaHUH ¥KUBBIX OpraiuamoB. Mayuaorea KJiIeTo4HOE CTPO-
erue pacrenuii (P.T'yk, 1665), MUKpOoCKONIMYECKHe OPraHU3MEI,
IPUTPOLMUTHI, ciepMmaTo3ouasl (A. Jlesenryk, 1683), apu:xenue
KpoBH 1o Kanwansapam (M. Maneouru, 1661).

AOCTHHEHHAMM ¥ OPUUMANBHOR PENUIrMO3HOW No3uuMen. NpU3HaeTcs, Y4To BCe MUBOE Ha
3emne 6bin0 co3aaH0 BOrom — TaKoe HanpasneHue W Nepuoa B pasBuTMKH BUONOMMK Ha-
3biBAETCH KpeayHoHM3IMoM (OT nart. creatio — coapgaHue, TBOpeHue). BamHo, 4TO HaKo-
NNeHHble B 3TOT NEPUOA KOHKPETHbIE CBEJEHUA O PacTeHWUAX W MMBOTHBLIX HYMAANUCh
B 0606LUeHUH ¥ CO3aHUK ECTECTBEHHOHW KacCUdUKaLIMK.

m K woHuUy PeHeccaHca ycTaHaBNMBAETCA OTHOCMTENbHbLIH KOMMPOMWUCC MEMAY Hay4YHbIMM

B XVI B. mocne cHATHA 3allpeTa Ha BCKPBITHE TPYIIOB JIIO-
neil 6IecTAINX YCIeXoB JOCTHraeT aHaToMusA. OpUTrHHAIBHBIN
M XOpOoIIO MIIICTPHPOBAHHBIA TPyA «0 cTpoeHHMH HesioBede-
ckoro tena» (1543) cosmaer A.Besanuii (1514 — 1564), sano-
JKUBIIUH OCHOBBI AHATOMHH 4YenoBeka. Murens Cepser
(1509 — 1574), uccnenosasmnit KposooOpalleHne, 3aKaabIBa-
eT OCHOBBI (pU3HONOTHH (Y4UeHBIN OBLI COMKIKEH KAJILBUHUCTA-
mu). B 1628 r. cBoe y4eHHe 0 KpoBoOOpaleHHH MyO0JIHKYeT
¥V.Tapseii.
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HbIX KOJIJIEKIIHH PACTEHHWH M XHMBOTHBIX CIOCOGCTBOBAIHU CO-
anaamnio B XVI B. nepBrix rep6apues, GoTanmde-
CEHX, 300JIOTHYECKHUX CAZ0B, KYHCTKaMep U My-
seeB. [lIBeiinapcknit yuensit Kacnap Bayrun
(1560 — 1624) onmcan oxosio 6000 BuaoB pacre-
auit. 3agouro ao K.JIuaHes oH cTanm MCHONAb30-
BaTh OGUHAPHYIO HOMEHKAAMYPY, HO IIpHMe-
HAJ ee He BCerja ImocjefoBaTebHO. Bayrus 3a-
J0KUJ ¥ OCHOBY MEPAPXHWYECKOH CHCTEeMBI pac-
TeHuit, cosnar 12 xuur. Kamayo KHUrY OH pas-
JeJMJT HA CEeKIIMH, Teé — Ha PojAbl, POALEI — Ha
BHJHL.

Buinn npeajioiKeHsl U 9KOJOrHYECKHe KJac-
cH(UKANUA pACTEeHHH, Korjga ux JeuIu Ha Je-
DEBBS, KYCTHI, IOJYKYCTADHHKH, JYKOBHYHEIE,
H10BUTHIE M HESAJOBHUTHIE, XOPOIIO MAXHYI[He
u Oe3 3amaxa A T.J.

3.1.3. NPEAWECTBEHHUKKN JAPBUHU3MA Kacnap Bayrum

K xorny XVII 8. yncio onucasHbIX GOPM DACTEHMI M KU~
BOTHBIX CTAJI0O TAKHM OTDOMHBIM, 4YTO CIHEIIHATHCTHI KasKIbIH
Pas UCHBITHIBAJIN TPYAHOCTH B IOMCKaX CBEJeHUH 0 KAKOM-JIH-
S0 pacTeHMH HJIHM KHBOTHOM U OIpeJeIeHWH ero MecTa B ove-
PeIHOM MCKYCCTBEHHOM cHcTeMe opranmdecKoro mupa. IIpusHa-
=ne 60KeCTBEHHOTO NPOMCXOMKICHNSA KUBBIX OPraHU3MOB 3a-
TDVAHAJNO BEIACHEHWE POJCTBEHHBIX CBA3el MexJIy HUMH.

ITorago6uiica reHUil BEJIMKOro HIBEACKOTO HATypaXHCTa
Kapna JIuanes (1707 — 1778), koTopslit cBoum Tpyaom «Cu-
crema npupoasl» (I naganme 1735 r. cocroano us 14 crpanumn;
X, mocrenHee NpHMKH3HeHHOoe, uananue 1758 r. umeio
1384 cTpaHunbl) BHEC MOPAAOK B HAKOIUIEHHBIN K TOMY Bpe-
MeHH QaKTHYECKHH MaTepHas 0 PACTeHUAX, KUBOTHBIX U MH-
sepanax. Cospanmne K. JIluHHeeM OCHOB CHCTEMATHKH OBLIO
NEePBEIM CYIIECTBeHHBLIM BKJIAA0M B hyHAaMeHT Oyayuieit aBo-
monuonHoi Teopuu. Cuin cBoero Bpemernu K. JIlunneit pacema-
TPHUBAJ BHJ KakK cTabMIbHBIN (HeM3MeHHBI) 2JIeMeHT NPHPO-
I, BepHJ B 6ubIecKyIo JJereHay 0 COTBOPeHUH BUAOB. JIuumb
nocjefHUE IoJbl OH NMIPHINEJ K O'PAHNYEeHHOMY NPU3HAHUIO
3BOJIIOIIUH, CUUTAA, 94TO OJMM3KHE BUJABI OJHOTO POAA MOTJIH
DPa3BUTHCH €CTEeCTBEHHEIM IyTeM, Oe3 yuacTusa 60KecTBeHHOMN
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UCTOPHYECKAS CMPABKA

Kaxpaoe u3 Tpex UapcTB NPUpPoabl (PacTeHWHA, MUBOTHBLIX, MUHEpa-
nos) JInHHeN pas3fenyn Ha MepapxuM4ecKd COnogYMHEHHbIe KaTeropum:
Knaccel, OTpRAbl (NOPAAKK), poabl, BuAbl. PacTeHua OH pasjenun Ha
24 Knacca 1 116 NopAAKOB HA OCHOBE CTPOEHWUA opra-
HOB Pa3MHOMEHMWSA: YUCNA ThIYMHOK W NECTUKOB. HHBOT-
Hble 6blNM pasaenexbl Ha 6 KNaccoB: MNEKONUTaloWHE,
nTuubl, aMpubuK, poibbl, YepPBU, HACEKOMbIE.

MNepeble TPKM paccMaTpPUBaKOTCA CerYac NoYTH B TEX
e o6bemax, B KOTOPbIX onpejenun ux B CBOe BpeMs
K. luHHen.

Kak nagectHo, K. /luHHEH OTHEC YenoBeKa K MUpY
MHUBOTHBLIX M NOMECTHN €ro B OAWH OTPAA ¢ 06e3bAHa-
MU. 3TO BbI3BANO pa3fparmeHue y4eHblX-K1epuKanos,
Mc 1758 no 1777 r. ne4aTHOE U YCTHOE WU3/N0MEHHUE
cuctembl K.J/lMHHes Gblno 3anpeweHo nanon pum-
CHUM.

YcTaHOBMB NPUHUMN MEPaPXHUYHOCTH CUCTEMaTHYe-
CKMX KaTteropui, JluHHen cnoco6eTBOBaN yTBEPHAEHHIO
WAEeU O TOM, YTO COCEAHME TAKCOHbLI CBA3aHbLl He TONb-
KO CXOACTBOM, HO U POACTBOM, U YEM Aanblue B CUCTe-
ME PacnonoXeHbl TaKCOHbI, TEM MEHblUe CTeneHb MX
poacTea.

Bunapraa Homenxaamypa nis o003HAUYeHUA HA3BAHHI pac-
TeHuil, Buepsble npeaioxennas Kacnapom Bayrusom B 1623 1.,
ObL1a BBejseHa JIMHHeeM KakK 00f3aTeJbHOE YCJIOBHE AJSA OIH-
caHuA J000ro BUAa pacTeHUi U »KuBOTHLIX. [Ipn aToM BHayae
HeoOxoauMo OGBLIO MHCATH JIATUHCKOE HA3BAHHE pOAa, IMOTOM
BHJA, 3aTeM (aMHJIHIO ABTOPA, BIEPBLIe OIMCABIIEr0 3TOT BUA.
9TO NpaBHJIO COXPAHUJIOCH M B HAIlle BPEMH.

B kaure « Kpuruka 6oranuxmn» (1737) JInanei chopmynn-
poBaj B Te3aucHo# (hopMe npaBusia HOMEHKJATYDbI (Ha3BaHHUH
BHOB PACTEHMIT), KOTOPLIE IIOJ0KEHbI B OCHOBY COBPEMEHHBIX
KOZeKCOB Hay4HOH OHMOJOruYecKoil HOMEHKJATYphl. JIuHHeeM
OBl BBEJIeH NIPHUHIAI CHHOHUMHKHK: Heo0X0AMMOCTS CCHIIOK Ha
apyrue (ecam Takue ObLIN) JIATHHCKHE HA3BAHMA ONMCHIBAEMO-
ro BHJA »XMBOI0 OPraHU3Ma.

Kpome ob6sa3aTeIbHOIO onucasusa ocobeHHOCTEH MOPGOJIOrHHA
Buja JInHHe#! npeanoaarai uCnoab3oBaHue U HU3HNOI0ru4ecKo-
ro KpHTEPHsA: BOSMOKHOCTH NOJYYEHHA MJIOAOBHTOr0 MOTOM-
CTBA IIPH eCTECTBEHHOM PA3MHOXKEHHMH (CKpenjuBaHHM) ocobeit
OJTHOT'O ¥ TOTO e BHJA.




MCTOPH4YECKAA CINPABKA

Hay4yHoe Hacneaue K.JluHHes BKnoyaeT 180 ony6nMKOBaHHLIX pa-
60oT. Nocne CMEepTH YYEHOr0 ero KONEeKLMK U Hay4Hbli apxuB 6binu Npo-
AaHbl B AHINKIO, FAE C TOr0 BPEMEHW XPaHATCA B creunanbHO CO3aHHOM
NuHHeeBcKOM oblecTBe — OfHOM M3 Haubonee aBTOPUTETHBIX Hay4HbIX
ob6uecrs Mupa. Batom obuiectee B 1858 r. 66114 QONOMEHBLI pe3ynbTa-
Thl 3BONMIOLMOHHLIX MccneaoBaHui Y. [lapsuHa 1 A.Yonneca.

B nome K.JluHHes, Ha ero poauHe B r. Yncana (noa CTOKrofibMom),
8 1937 r. weeacKuM JIMHHEEBCKUM O6LLECTBOM OTKPLIT MEMOPHaTbHbINA
My3€edn.

3BOMOUMOHHOE
YYEHME

Uctopuyeckoe 3HaveHue K.JInHHes KaK NpoBO3BEeCTHMKE 3BONIOLMOHW3MA 3aKNi0YaeTcs
B TOM, 4TO OH BbIABMHYN HEPaPXHYECKHHA NPHHLHN CHCTeMaTHYeCKUX KaTeropHi: o6b-

€eAuHUN BUAbl B poAabl, poAbl B OTPAALI, OTPAALI B KNaccChl.

PazeuTHe spomonmonasix wieid B X VIII — nagame XIX B.
OTKpBITHE C IOMOINBI0 MUKpocKkona B KoHue XVII B, ainexe-
TOK M CIIEPMATO30H/0B IIPMBEJIO B HayKe K BO3POXKAEHHUIO e
AHTHYHBIX (ra0codoB 0 «BIOKEHHH» OJHOTO MAJIEHBKOI'O Opra-
HHU3MAa B ApyTroil (kak marpemka). [Ipeamonaransocs, 9To BJIOMKeH-
HOE B AWIEKJIeTKY WIH CIIePMATO30H/] MHHHATIOPHOE CYIIECTBO
npu GOPMHEPOBAHEH B3POCJIOro OPraHU3Ma JIMIIE PACTeT, PA3BH-
paercd. CTOPOHHMKOB 3TOM TOYKH 3PEHHA CTAJNH HAa3hIBATH Ipe-
dopmucramu (ot aaT. praeformo — sapaHee opMupyIo, Ipeod-
pasyio). UX npejcraBieHHs He IPOTHBOPEYMIN ODHUIHANILHON
MO3HIMH KPEAIMOHUCTOB O IPOUCXOXACHIH OPraHH49eCcKoro Mupa
B pPe3yJbTaTe OAHOI'O MM HECKOJbKHX AKTOB TBODEHMA.

B ronne XVIII — mauane XIX B. obocTpuiacs Gopnba merx-
Ay CTOPOHHMKaMH KpPeanuoHU3Ma, COIVIACHO KOTOPOMY OpPraHHu-
YecKHil MHD CO3JIaH TBOPIIOM, H TPaHC(OPMHUCTAMH, OTCTAMBAB-
IAMHA MHEHHE O eCTeCTBEHHOM IPOMCXOMXAEHUH XUBBIX Opra-
HU3MOB.

m CaMbIMK M3BECTHBIMM Y4EHBIMU-ECTECTBOMCNLITATENAMM KOHLA XVII| — Hayana XIX B. 6binu

Hopx KioBbe, Moddpya CenT-Mnep u an batuct Jlamapk.

UCTOPHUYECKAS CNPABKA

[nutencHoe BpeMA OHU MUK B OAHOM OMe U COBMECTHO paboTanu
B HauMoHanbHOM My3ee ectecTBeHHOW nctopuu B Mapuwe. . b. Jlamapk
Bo3rnasnan Kadeapy 30onorud 6€CnO3BOHOYHbLIX (COrNacHo cucTeme
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3BO/MOUMOHHOE . "
YYEHUE K.JluHHesn, o6beauHUBILIEN TOTAA «HePBEH» U «HACEKOMbIX»). oddpya

CeHT-Unep 6bin rnasoi Kadeaps! 30010rMK NO3BOHOYHbLIX. KioBbe 3aHK-

Mancs cpaBHUTENbHOM aHaTOMUeNR U naneoHTonoruei. HecMoTtps Ha pas-
Kopx Kioese HULY B NOAUTUYECKHUX U DUNOCOPCKUX BIrNALAX, OHU BNUCANM BnecTalmue
CTpaHuLibl B UCTOPUIO GUONOrUU.

JK.Krospe (1769 — 1832) 65111 KpynmHEHIINM
CHenuaIHuCTOM B 00JIACTH MATIEOHTOJIOTHH U CPaB-
HUTeNbHOH aHaToMun. OH CO3aN MOPa3HTEIBHYIO
[0 TOYHOCTH H IOJIHOTE KOJLIEKIIHIO CPABHUTEIb-
HO-aHATOMHYECKHX PUCYHKOB, KAYECTBO KOTOPHIX
He NPeB30i/IeH0 U MOHBIHEe ¥ KOTOpEIe He Tpeby-
0T HcIpaBJieHUi U gononHeHuii. Ha Gonsmom
thakTHaeckoM MaTepuane KioBbe YCTAHOBHI CXOJI-
CTBO MeXKAYy MCKOITaeMBIMH M COBPEMEHHBIMH KU~
BOoTHEIMHA. OH OTCTAMBAN ML 0 HEHZMEHHOCTH
BH/IOB KMBOTHBIX W UX NPUHAIJIEKHOCTH K OTHO-
My M3 YeThIpeX M3Ha4YaJbHBIX THIIOB COTJIACHO
ofImeMy [JIA HUX IUIaHY CTPOEHUA: TO3BOHOYHEIX,
YJIeHUCTOHOTHUX, MATKOTEJBIX M JIYYUCTHIX.

JK.KioBbe qoKasa cyllecTBOBAaHHE «KOppe-
JANWI gacTed Tesa OpraEM3Ma», KOTOpPHIE, IIO0
ero MHEHHWIO, CBH/IETEJIbCTBYIOT O HAJTUYUHA «KO-
HEYHBIX IPAYHH» B He0OXOAUMOCTH AOCTHIKEHUSA
npejocTaBieHHOH BoroMm rapMoHMu B mpHpoje.

Y066 00BACHATE HCTOPHYECKYIO CMEHY (JI0-
pHl B (hayHBI HA 3emile HAa TPAHMIIAX T'e0JIOTHYe-
CKHX NepHoAoB u anox, JH.KosBbe paspaboran
«meopuro kamacmpog», KOTOPbIE B IPOILIOM
VHHYTOMKAJIH BCE JXMBOE, M IOCJe KayKJoil Kara-
cTpodbl TPOMCXOAHIO COTBOPEHHE HOBBIX YKHUBBIX
OpPraHU3MOB.

Hoddpya Cenr-Hnep (1772 — 1844) npunep-
JKHBAJICA MPOTHBOMONOYKHBIX B3raAn0B. PaKThI,
xoropsle KioBbe menonb3oBas AJIA HOATBEpIKIe-
HUA AesATeJbHOCTH TBOpua, Cenr-Hiep pacema-
TPHBaJI B KAa4YeCTBe JOKA3aTe/IbCTBA eCTeCTBEHHOTO
IPOMCXOMKAEHUA U M3MEHEeHHs KHBBIX OPraHHus3-
MOB TEOPHH, B JALHEHIIIEM NOJYyYHUBIIEH HA3BA-
HHe mpancpopmusma. Tak, obIHOCTL cTPOE-
HUSA TeJia JKUBOTHRIX OH MCIIOJB30BaJ AJIA AOKA3ATEILCTBA 001~
Xoddpya CeHT-Unep HOCTHM MX MPOHCXOXKJEHUA; OTIHYHE COBPEMEHHBIX OPraHu3MOB

OT HMCKONAaeMBIX y0exXJaJio ero B HX CHOCOOHOCTH M3MEHATHCH
1O/ BAHAHMAEM BHEIIHHX M BHYTPEHHHUX eCTeCTBEHHBIX MPHIHH.
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3BONKUMOHHOE
Passornacusa mexnay K. Koese n K. Cenr-Unepom BeLIN- YYEHMWE

auck B 1830 r. B ocTpyo nyGIHYHYIO JUCKYCCHIO MEMXAY HAMH
=8 gacenanuax Ilapmxckoil akajeMuu HAYK, KOTOPadA AJIHAJIach
mecTh Hemenb. Ilpuananayio nobeny B crope oxepakan Kiosne.

HecMoTpa Ha HEOAHOKPATHO BbICKA3bIBABLUIMECA MeHWanbHbie JorajKku 0 ecTecTBeHHOM

m pPasBUTUKM OPraHM3MOB, 3IBOMIOLMKM HMUBOW NPUPOALI, B HayKe A0 Hayana XIX B. rocnog-
CTBOBAN0o MHEHWE 0 Lenecoobpas3HOoCTH YyCTaHOBNEHHBIX B NPMPOAe NopaaKoB, HEM3MEH-
HOCTW CO3[laHHbIX TBOPUOM BMAOB. Bnepeble LENOCTHOE 3BOMNOLUUOHHOE yyeHWe Gbino
co3gano . b.lamaprom.

Isomwonuonnan reopun . B. Jlamapka. ITepsoe nenocraoe
FEONIOYUOHHOE YHUeHUe KaK CHCTeMa JOKA3ATEeNbCTB ecTe-
CTBEHHOT'O PA3BUTHUS OPraHMYeCcKOro Mupa OBLJIO CO3/IaHO B Mep-
soit nonosure XIX B. TpyaaMu maBecTHOrO (hpaHIy3cKoro 6uo-
gora u dunaocopa Hana Barucra Jlamapka (1744 — 1829) u pa-
A0M APYIHX YYEHBIX, HENOCPEeACTBEHHBIX NpeJIeCTBeHHUKOB
JapBHUHHA3MA.

HCTOPHUHECHKAS CIIPABKA

KaK 1 MHOr1e ecTecTBoMCNbLITATENM TOrO BPEMEHH,
Nlamapk He cpasy npuwen K 3aHaTuam Guonoruen.
B TeyeHWe MHOruWx neT oH npoBogun HabawaeHua
3a COCTOAHWEM noroabl W HauuHaa ¢ 1799 r. uagan
11 TOMOB METEOPONOrMHECKUX EMEroAHUKOB, ony6nu-
HoBan dyHaameHTanbHbid Tpya «fuaporeonoruss. 0a-
HaKko Haubonbluylo uasecTHocTb M. B.Jlamapry npu-
Hecnu Guonorumyeckue Tpyabl. MM e 6uino Bnepeble
NPeanoMeHo ANA HayKW, U3yyalollei HUBbIe OpraHus-
Mbl, Ha3BaHue «6MO/I0r1s», COXPaHUBLIEECH A0 HACTO-
auero spemeHn. Ua 6otaHuyeckux paboT y4eHoro Hau-
Honee nonynsipHoi crana «Pnopa ®paHunus (1778),
B KOTOpOW 6blN AaH onpeaenurens pacteHwn, rae snep-
Bble UCNONb30BaNcs AUXOTOMMUHECKHUW MPUHLMN, NO
HEMY MOCTPOEHbl BCE COBPEMEHHbLIE onpeaenuTent
pacTeHMi U HUBOTHLIX. KO BpemeHu u3faHua dyHaa-
MEHTaNbHOro TpyAa No 3BONIOLMK OpraHM4ecKoro Mupa
«Dunocodus 3oonoruu» (1809) M. b. lamapk, 6yayyu
YIEe XOPOLIO U3BECTHLIM Y4eHbIM, onybnuKosan 14 ToMoB 60TaHUHECKMX SRR
COMMHEHMH U 13 TOMOB TpyAoB B 061aCTM METEOPONIOTUMA U FeoNoruK. Xau Baruct Aamapk

C 1793 — 1794 rr. JlamapKk Havan 3aHWMaTbCcs 300/10TWel, Bo3rna-

BUB Kadeapy 6ecno3BOHOYHbLIX (+HACEKOMBIX M YepBe») B HauuoHanb-
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9BOMOUMOHHOE
YYEHMUE
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HOM My3ee ecTecTBEeHHOW MCTOPMM, KOTOPOW PYKOBOAWN B TEYEH
24 net. OH onucan MHOXECTBO HOBbIX GOPM, co3an dyHaameHTanb
Tpyabl: «@unocodpus 3oonoruus (1809) B ABYX Tomax u «EcTecTBeH
MCTOpUA 6ECNO3BOHOYHbIX MUBOTHLIX» (1815 —1822) B cemu TOM
B Hux BnepBbie 6eCNO3BOHOYHLIE HUBOTHbIE GbiNK pa3feneHs
14 wnaccoB U 6 cTyneHen («NecTHULbl CylecTs»), NoKasaHa 6nu3
B OpraHuM3aluuu HONb4aTbiX YepBEeH, MONIIOCKOB M YNEHWCTOHOMMX.
TPYyAbl, coAepmaline OCHOBbl 3BONOUMOHHOIO YYEHUA, OKas3anu
CTBEHHOE BNMAHWE Ha AanbHenllee pa3BuTMe GUONOruK.

Hpes spononun 6blIa THIATENbHO paspaboTaHa M IOLKpe-
[JIeHA MHOTOYHCJIEHHBIMU IpuMepaMu. B OCHOBY yYeHUA IO~
JIOXKEHO NPe/ICTABJIEHNE O IOCTENEHHOM eCTeCTBeHHOM DASBUTHH
OpPraHU3MOB BO BPEMEHH OT IIPOCTOrO K CJIOKHOMY ¥ POJIH BHEII-
He# cpelkl B 3TOM IpoIecce.

ITo muennio Jlamapka, 9BOJIONHA OPTAaHU3ZMOB IIPOUCXOAUT
HA OCHOBAHWH BHYTPEHHErO CTPEeMJIEHHA OPraHU3Ma K Iporpec-
cy. Jpyroii npuHEIUN, MOJOKeHHBIH JlaMapKkoM B OCHOBY 9BO-
JIOIMHAOHHOTO YYeHHUsA, COCTOUT B M3HAYAIBHOH menecoobpasHo-
CTH OTBETHBIX PeaKIuil OPraHUu3MOB HA MBMEHEeHHA CPEeIbl U UX
BO3MOYKHOCTH IIPAMOTr0 NpHCHOCOOJIEeHNA K 3TUM H3MEeHEeHUAM.

Jlamapk mojaraJi, 4To BcJiell 38 M3MEHEHHMEeM YCJIOBHIl cpe-
ABL CIeAyeT M3MeHeHHe NPHUBLIYEK YKHBOTHBIX; MOCDEACTBOM
YIpaKHeHHUA UX OPraHbl U3MEHAIOTCA B HYXKHOM HAIIPABJICHUHA.
Tak, cTpeMsAcCh COXPAHHTH TEJO CYXHM, OKOJOBOAHLIE MTHIIHI
BRITATHBAIOT HOTH ¥ YIPaXHAIT UX. B peayisrare NIpUBEIYKH
MNOCTOAHHO BRITATMBATL U YAJHHATE HOr'M Y HUX ofpasoBaucek
JANWHHBIE, JUIIeHHBIE IEPheB KOHeYHOCTH. [IHHEAA e, CBOi-
CTBEHHAA MHOTMM OKOJIOBOJHBIM ITHIIAM, PA3BHJIACE B Pe3yJb-
TaTe TPeHUPOBKH IIPH JOCTaBAHWH KOPMa CO JHA BOJOEMa, a Me-
JaHWe YIAJHHUTH M€l BEIZEIBAJIO HPHJMB K Hell KPDOBH U ee
VCHJIEHHBIH pOCT.

B xauecTBe nIpuMepa H3MEHYHBOCTH OPTaHOB ¥ PACTEHHS MO/
BJIMSHUEM OIlpeZieJIeHHBIX YCJIOBHI cpeanl JlaMapKk NPpUBOAUT BO-
AsHOM motHK (Ranunculus aquaticus). Koraga pacrenue passu-
BaeTCA IOJ BOAOM, €ro JHCTHA MMEIOT CHJIBHO paccedeHHBIEe HA
HHUTEBUAHEIE MOJIH JIUCTOBbIE TUIACTHHKH. JINCThA, pA3BHBIINEC
HaJ BOJOI, HMeIOT INHPOKHEe OKPYIJIbIe JIONACTHEIE JIMCTOBLIE
naacTuHKH. [Ippo6peTeHHbIe B pe3yibTaTe YIPaAsKHEHUIH B Tede-
HUe XU3HU NPU3HAKM OPraHM3Ma NepefaloTcsA [0 HACJEeACTBY.

C srux mxe nmosunuit Jlamapk o6bACHAST IPOUCXOMKACHHE
MOPOJ IOMAITHUX }XHBOTHBIX B COPTOB KYJBTYPHBIX PACTeHHMH.
ITo ero MHeHHIO, IPUPOAHEIE MPONECCH] MPOTEKAIOT AJINTEILHOE
BpeMs, a JIOAY N30 NHA B JeHb NPOM3BOJLHO MEHSAIOT YCJIOBHAA




cojepyaHudA NOMAIITHUX HXHUBOTHBIX M BEIDAIINBAHHAA KYJIBTYD"
=uIX pactenuil. IToaTroMmy B mpupojie HET TAKOr0 OrPOMHOTO pas-
2006pasua mopox cobak, KOTOPEIE CYIIECTBYIOT B JOMAIITHHUX
venoBuax. Buamumo, Korga-To cymecTBoBaia OHA H3HAYAIbHAA
nopoaa cobak, 6GIu3Kaas K BOJKY, OT KOTOPOM B PABJIMYHBIX J0-
MAIIHUX YCAOBUAX MPOHU3OILIN BCe CYIIECTBYIOIMINE IOPObI CO-
fax. l'Iy'reM BOCHHUTAHMSA B Pa3HBIX CTPaHaAX M PA3HBIX YCJIOBH-
#X JIIOAH DOJYYHIH MHOMKECTBO IOPOA AOMAIIHMX KYP M TOJay-
Geit. Takum ke nyTeM ObLIM NOJYYEeHBI COBPEMEHHEIE COpPTa
OIIeHHIbl, KAOYCThI B APYIrHX KVJIbBTYDPHBIX pac'rennﬁ.

3BOMOUMOHHOE
YYEHUE

BawHas 3acnyra Jlamapka — cO3jaH1e NepBoro LEeNoCTHOro 3BONIOLIMOHHOTO yyeHus. OH
m passun ugeto 06 UaMeHRemMocTH BUAOR. PaccmaTtpusas 3B0NI0OLMIO OPraHW4yecKoro Mupa
KaK ANUTENbHLIA MCTOPUYECKMIA NPOLLECT Pa3BMTHS OPraHM3MOoB OT NPOCTOro K CIOXHOMY,
Namapk Brnepebie NOCTaBuN BONPOC O axTopax 3BOIOLMM, CHATaRA, YTO pellalolee Bu-

fiHMEe Ha U3MEeHYUBOCTL OPraHM3MOB OKA3bIBAKOT YCNOBUA Cpefbl.

IIpu HecomMHeHHOM 00uIel mporpecCHBHOCTH Baruazios Jla-
Mapka ero o0’bfiCHeHHe IPUYHH 3BOJIOIUA BHYTPEHHUM CTpeM-
JeHWeM OPraHM3MOB K IIporpeccy, H3HAYANBHON Iesnecoobpas-
HOCTHIO PEAKIIUH OPraHM3MOB HA U3MEHEHUHA YCJIOBHH cpeisl
ABHO MMeJIO YePThl HieaiusMa. JJaMapk HeBepHO MOHMMAaJ IIpH-
YUHLI BOBHHKHOBEHHS NPUCIOCOOIeHHOCTH OPraHUu3MOB IIOJ
OPAMEBIM BIUSAHHEM BHENIHe# cpejbl ¥ cIOCOOHOCTE UX nepea-
BaTh MpHOOPETeHHBIE B Pe3yJibTaTe YIparkHeHUus OPraHoB IpH-
3HAK# CBOMM moTomkam. M3-3a ciaboit joxasaTelIbHOCTH 3BO-
AmonuoHHas Teopus Jlamapka He moJy4YHia IIUPOKOTO IPU3HA~
HHUsS coBpeMeHHUKOB. Yepes 50 mer nocsie uagaaua Jlamapxom
«Punocodpun soonorun» (1809) B «IIpoucxoxaeHUN BUIOB»
(1859) Y. [lapBuH nucaj 0 TOM, YTO €ro OpeJIlecTBEeHHUKY,
K. B. Jlamapry, NIpUHAAJNEKHUT BeJIUKAasA 3acayra: OH BhICKasas
MBICJIb, YTO BCE H3MEHEHHA B OPraHUYECKOM MHDe IPOUCXOAAT
Ha OCHOBAHUM €CTECTBEHHBIX 3aKOHOB IIPUPONALI, a HE BCIeN-
CTBHE YyJeCHOI'0 BMEIIATeJbCTBA.

Knoyesbie cnoBa: KpeauuoHnam, GuHapHas HOMeHKNaTypa, Teopus
KatacTtpod, TpaHchopmMU3M, IBONIOLMOHHOE YYeHHe.

TEMbI PEDEPATOB

1. UcTopus passuTHs 3BONIOLIMOHHbLIX Waer ao Y.[apeuHa (AHTHYHOE
Bpems, CpeaHeBEKOBbLE).

2. «Cuctema npupogbl» K.JIMHHESR, UCTOPUA €€ COo3[4aHusa U 3HavyeHue
ONA pa3BUTUR GUONOTUK.
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3BONMOUMOHHOE
YYEHUE

Yapas AapeuH

. 3BonoUMoHHbIE uaen M. b./lamapka u ux 3Ha4yeHue Ans pass

6uonoruu.

. NpeanocbinkM BO3HUKHOBEHWUS 3BOMIOLUMOHHOIO y4yeHus Y. JapsuHa.

AWM

~N O O

10.

KOHTPONILHLIE BONPOCHI

. Yem xapaKTepuayeTcs pa3BuTHe GUONOrMKM B aHTUYHBLIA nNepuoa?

. Hakve y4eHble BHECNH 3HA4YMTENbHbIA BKNAJ B U3y4eHue GMOoNoru

. KakoBa ponb Apuctotens B pa3sutu 6UONOrun?

. Kakve ocHOBHbIE 3BONIOLMOHHBIE WAEW CNOXKWUIKUCE B aHTUYHOE

Bpema?

. KaKoBO cocToAHME ecTeCTBEHHO-HAYYHbIX 3HaHWi B CpeaHue Bexa?
. HakoBs BKnag y4eHbiX anoxu Bo3powaeHus B pasButue GMonorum?
. Kakux y4eHbix cnpaBeanvMBo CYATAIOT NpeflecTBeHHHKaMK AapBH-

HU3Ma?

. Kaxoe 3HayeHue ANA pa3BWUTUA 3BONIOLIMOHHLIX UAEW WMenu Tpyas:

K. NuHHen?

Moyemy XK. HioBbe, Y. CeHT-Unepa 1 X.B. llamapKa OTHOCAT K npeg-
lecTBeHHMKaM Teopuu asonouuu Y. lapeuHa?

YKamuTe 3acnyru X.b. llamapka B pa3BuTHUK 3BONIOLMOHHbLIX MAEH.

3.2. IBONIIOLUOHHOE YYeHue

BUH poguica 12 despana 1809 r. B cembe Bpaua. [lex ero 9pasm
Hapmm OBLI M3BECTHBIM MeIHKOM, YYeHbIM H MMO3TOM. ROI‘}I& po-

Y.AapBuHa

#Knszae u sayunsie Tpyasr Y. [lapeuaa. Yapas PoGepr [lap-

aunca Y. [lapsuH, nena yike He OBLIO, ITOTOMY
TOBOPHTE O €r'0 NPAMOM BJIMAHWU Ha BeIOGOp Yapi-
30M cBoeit npodeccun Henbaa. OQHAKO BIMAHHUE
CceMbH Ha CKJAJ XapaKkTepa ¥ HAYYHbIE HHTEPECHI
Oyayimero yueHoro HecomEenso. B aprobnorpagun
Y. JapBHH 0 CBOEM OTIIE OT3LIBAJICH KAK O «CAMOM
YMHOM 4YeJIOBEeKe, KaKoro 3HaJ, o6agasieM Y-
BUTEJBLHOH cmoco0HOCTRIO K HAOMIOAEHHWI0 U I'o-
pAdYell cuMnaTHeil K JIOAAM». OTH 4epThl B 1OJ-
HOM Mepe XapaKTepHBI anfA camoro 4. [lapsuHa.
B mkonsaBle roasl [JlapsBuH cTas cOBepIIaATh IKC-
KYPCHH B IPHPOAY ¥ co6HpaTh KOJJEKIIHH.
B 1825 — 1827 rr. oH H3y4asJ MEeJAIMHY B OQUH-
6yprckom yHuBepcuTere, a B 1827 — 1831 rr. —
Borocinosue B Kembpumxckom. B rormoctu Y. [lap-




BHH Bepua B Bubuuio, cobupanca crats ceJbcKkuM nacropom. Ha-
TYPAIHMCTHYECKYIO IOATOTOBKY OH IIPOXOAMJI KAK CAMOCTOATEN b
HO, TAK W noji pyKoBoacTBoM Gorannka v muHepoJora II.C.T'en-
cio u reosora A.Cemxeuka. Boocaeacrsun A. CeqikBHUK cTal
AKTUBHBIM ONNOHEHTOM 3BOJMIONMOHHOrO yuenusa Y. [lapsuna.

Bosbmoe Bnusane Ha GopMUPOBaHEE 9BOIOIMHOHHBIX B3IJIA~
aoB Y. [lapenaa oxasan ero apyr reoxor Yapus Jlaitens (1797 —
1875), coagaBminii KOHIENIIHIO 3BOJIOIHUA 3eMHOH HOBEpX-
HOCTHA B H3BeCTHOM Tpyae «OCHOBHBIE HAaYaJla reoJIOTHH»
(1830 —1833).

MCTOPU4YECKAS CINPABKA

B nexkabpe 1831 r. 8 Bo3pacTe 22 net Y. JapBuH Ha NATb NET MNOKKU-
naet AHIMWIO U B Ka4ecTBe HatypanucTa (6e3 wanosBaHba) 0TnpaBnseTcs
B KPYrocBeTHOe nyTewecTBue Ha 60pTy 3KCNEeAWLIMOHHOMO cyaHa «burnb»
(ot aurn. beagle — roH4as, vuenka). OCHOBHOW 3ajayen IKCNeauLMn
6blnK reogesnyecHas cbeMka 6eperoe M ocTposoB HOXHOW AMEpPUKHM
W onpegeneHve BPeMeHW B pa3Hbix paioHax 3emnu. «burnb» npowen
BAonb 6eperos KOHOW AMepuKK, noGbiBan B ABcTpanuu, HoBoW 3enax-
aun, o6orHyn ¢ ora Adpury. Bo Bpems cTosHOK Kopabns Y. [lapsuH co-
Beplian AnuTenbHble CYXOMyTHbIe 3KCKYPCHM, NPOBOAWMA reonoruyeckue
HabnoaeHuns, cobupan 30010rM4eckue, 60TaHMYeCKUe M NaneoHToNoru-
4Yeckue Konnexkumu. Ocobblit MHTEPEC Y Hero Bbi3Banu NaneoHTonoruye-
CKWe Haxofku B lataroHuu, rae Goiin 0GHapYXeHbl OCTaTKU AEBATH BU-
[0B FMraHTCKUX MNEKONUTAIOWMX (MEraTepuu, MakpayxeHuu, TaKkcoaoHa
¥ Ap.). U3y4eHne 3TUX HaxoAoK NPUBEND YYEHOr0 K 3aKNI04YEHHUIO O poa-
CTBE BbIMEPLIMX HENONHO3YObIX C COBPEMEHHbIMKM BMAAMU NEHUBLEB,
MypaBbeaos, 6poHeHocueB U3 KOxHOW AMepHUKKU. 3TO CBUAETENLCTBOBA-
N0 06 3BONOLUMK HHBOTHBIX BO BPEMEHH.

Pewatowee aHa4eHre ans GopMUpoBaHUA 3BONIOLIMOHHBIX B3MMAA0B
Y. JapBuHa umeno noceweH1e [@ananaroccKux OCTPOBOB B LIENAX U3y4e-
HUA UX Gnopbl U dayHbl. ITOT apxunenar, cocToAWwMA U3 10 OCHOBHbIX
OCTPOBOB BY/NIKAHUYECKOr0 NPOUCXOMAEHUA, PacnonoXeH y aKkearopa,
8 900 k™ K 3anagy ot 6eperoB KwHoin Amepuku. dnopa v dpayHa ocTpo-
BOB 6bl/IM BNONHE OpPUrMHaNbHbIMK. TaK, U3 38 BUAOB pacTeHWit Ha
0. Cax-CanbBagop (dmemc) 30 Gbinu 3HAEMUKAMK; 0GHapPYKEHbI aHAe-
MUKW CpeX BbIOPHOB, AlepuL, Yepenax. [0 pUCYHKY NaHUMpa rurauT-
CHUX CNOHOBbLIX Yepenax ¢ pa3Hbix ocTpoBoB Y. [lapBuH caenan BbiBOA
0 TOM, 4TO BCE OHW NOTOMKW OAIHOrO BMAA, KOrAa-TO nonaswero Ha la-
nanaroccKue ocTpoBa, rge o6pa3oBani HECKONbKO pa3HOBWAHOCTEMH
(noaBvAoB). 310 CBMAETENLCTBOBA/O O CYLECTBOBaHMK 3BONIOLMKU B Npo-
cTpaHcTee. [lapBuH NPUGAU3UICH K OTKPLITHIO NPUHUMNG AWBEPreHLWH —
pacxomaeHua NpU3HaKoB Y NOTOMKOB 0AHOro obuero npeaxa.

3BO/MOUNMOHHOE
YHEHHME
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«Burnb» o6orHyn ABCTpanuio ¢ ora u npuénuannca K KoKocoBbIM
OCTpOBaM, nexalumm B MHaWACKOM okeane B 600 munax ot CymaTpbl. 3t
ocTpoBa npegcrasnanu cobol Kopannoeble pudbl, MHOTUE U3 KOTOPbIX
“menu ¢opmy atonnos. BO3HMKHOBEHME WX CBA3aHO C AEATENbHOCTLIO
HOpannos; pacTMTENbHOCTb OCTPOBOB NpeacTaBneHa BMAamMM, 3aHeceH-
HbIMM ClOfla OKEaHWYECKUMK TeveHuamMKu ¢ ManaicKoro apxunenara.

K BeIBOAY O TOM, 9TO C YKHBOTHBIMH M DACTEHMAMH IPOHC- |
XOJAT NOCTOAHHBIe M3MeHeHHsA, U. [[apBUH npHUInes mocje mo- |
cemteaus octpoBa Cs. Enensl. Onucanue pacTUTEILHOCTH 9TOrO
OCTPOBA, JIeKAIIEero AaJeK0 OT MaTepHKa B ATIAHTHYECKOM OKe-
ane, 6110 caenano 3a 120 ser g0 nocemenus ero yueasim. Tor- l
Jia OCTPOB OBLT TOKPHIT I'ycThIMA Jecamu. OfHAKO 3aBe3eHHEIE
KOJIOHMCTAMY CBHHBH M KO3BI, II0€/1af ¥ BEITANTHIBAA PACTEHHS,
NOCTENEeHHO YHUYTOMHIN JPeBeCHBIN NoAPOCT, NOryOHuB cTaphie
nepeebsi. Ha mMecte GBIBIIMX JIECOB PA3BHUJIACH JKECTKAasl TPaBA- |
HHCTAA PACTHTENBHOCTH. MHOIHe YYacTKH IOYBHI O0HAXKHIHCH |
¥ OBLIM CHJILHO 3POAUPOBaHkl. B pesyabTare yMeHbIIEHUA Jpe-
BECHOH PACTHTENHHOCTH HA OCTPOBE BEIMEPJIO 8 BHIOB HASEMHBIX
MOJLIIOCKOB, MCUYE3JI0 HECKOJBKO BHAOB HACEKOMBIX.

Bepuysmucs B 1836 r. 8 Aaraumw, Y. Jlapsus pemaer, mo-
mobuo Y. Jlajienio B reosiorau, paspaborars cTpORHYIO TEOPHIO
3BOJIIOIMY OPraHNYeCKOr0 MUPa, OCHOBAHHYIO HA PACCMOTPEHHH
MeXaHH3MOB SBOJIIOLUOHHOTO npouecca. K aroMmy BpeMeHn Aasa
HEro CTAHOBUTCH NOHATHON TBOPYECKAs POJIb €CMEeCMmEeHH020
ombopa: BeDKUBAHNE HaubGoIee npHCIOCOONIeHHEIX OPraHUa-
MoB B Gopblie 3a cywecmeosanue.

HCTOPWYECKASR CNPABHA

MNepBbiA KpaTHKMA PYKONWUCHBIA BapuvaHT (35 cTpaHuu) TeopuM ecte-
cTBeHHOro ot6opa Y. lapeuH coctaBun B8 1842 r., 3ateM paclimpun ero
A0 230CTpaHunL M B CBA3U C YXYAWEHWEM 340POBbLA NPOCKN ONy6NHUKO-
BaTb PYKONWChL B cny4ae ero cMepTtu. 3aopoBbe [lapsuHa yny4lwMnoch,
¥ OH CO CBOWCTBEHHOM eMy TILaTENLHOCTLIO NPUCTYNAET K CO3aHUI0 Non-
HOTO TpyAa No 3BONIOUMM OpraHMyecKoro mupa. OgHoBpemeHHo pabora-
€T Haj paclWKPpPOBHON CBOUX AHEBHUKOBLIX 3aMNUCER U C NPUBNEYEHUEM
CNeuManucToB No pasHbiM rPynnamM pacTeHuin U MUBOTHbLIX oBpabaTbiBa-
€T Marepuanbl U KoNNexuuu, cobpaHHble BO BPEMSA KPYroCBETHOro nyre-
wecteudA. B 1839 r. lapBuH u3gaeT KHury «[lytewectBrue HaTypanucra
BOKPYr cBeTa Ha Kopabne «burnb», a B 1839 — 1846 r1. BbIXOAAT B CBET
NATUTOMHbIE pe3ynbTaThl 300N10MMYECKUX U GOTAHUYECKUX UCCNeA0BaHUA
atoro nyrewecteus. B 1842 r. oH u3paeT MOHOrpaduio 0 NPOUCXOMAE-
HUKM KOPaNNoBbIX OCTPOBOB, a B 1846 r.— «[eonormyeckue HabnioaeHus
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8 OmHon AmepuKker. B 1851 r. BLIXOAAT B CBET NepBbie iBa ToMa,
a 1854 r. — pBa cnegylowmx Toma Tpyaa, NOCBALWEHHOr0 CUAAYUM YCOo-
HOrMm paxkoo6pasHbiM. MepBble Toma GblaK YAOCTOEHb! BbiCWeH Harpaab
33 Hay4Hble Tpyabl — Meganu Koponesckoro obuwecTtea.
¥YpoBeHb 3TOro Tpyaa 6bll HACTONLKO BLICOK, HTO WM
¥ cenyac Nonb3ylTCA CneuranucTb.

B 1855 r. [lapeuH npuctynaet K paborte Hag co4u-
HEHWEM NO U3MEHYUBOCTH, HACNEACTBEHHOCTH U 3BONIO-
UMM MUBbIX opraHn3amoB. K 1858 r. um 6bin0 HanucaHo
10 rnas (2000 ctpaHuKu) 3toro codrHeHua. K comane-
HUIO, TPYA TaK U He Gbln 3aBepweH. NpU4UHONA 3TOTO
cTana pyKonucb ctaTbk mMonogoro 3oonora Anbdpena
Yonneca (1823 — 1913), kotopyio Y. JapBuH noayyun
2 uioHe 1858 r. B Hel, He3aBucuMo OT [lapBuHa, 6binn
M3NOMEHbl OCHOBHbIE WEW ecTecTBeHHoro otbopa. [ap-
8uH nucan Y. Nlaienwo: «...Hukoraa He Buagen s Gonee
nopasuTeNnbHOro cosnagexwus: ecnu 6ol Yonnec umen
MOW PYKOMMUCHbIA O4EPK, 3aKoHYeHHbIA B 1842 1., OH He
cMor 6bl COCTaBUTL Nyylwero ussnevenus! Jame ero tep-
MHHbI NOBTOPAIOTCA B HA3BaHWAX rMas MOEH KHWUMM».
Cuavana [lapsuH cobupanca npejactaBuTb cTatbio Yon-
neca B JIuHHEEBCKOM obLWecTBE U CaM He BbiCTynatb.
OpHaKo no HacTosHWIO ero aApysen, Y./lanens u . [y-

Kepa, «M3aBneyveHus» U3 3BONIOLUMOHHLIX paboT Y. lapBuHa M cTaThA SRR
A.Yonneca o ectecTBeHHOM oT60pe Gbinu ony6nukosaHbl B 1858 r. oa- ! Ansdpea Paccen
HOBPEMEHHO B OAIHOM TOMe Hay4HbiX TpyAos JinHHeeBcKoro oblecTsa. | Yomec

Othoxue Bce gpyrve gena, Y.[lapBuH 3a BOCeMb MECSLIEB YNOPHOH
paboTbl NOArOTOBMA XOPOLWIO M3BECTHYIO Tenepb KHUry «[lpoucxompeHve
BHAOB NyTeM ecTeCTBEHHOro otbopa, UnK coxpaHerve GnaronpuaTcTeye-
Mbix pac (dopm, nopop) B Gopube 3a Mu3Hb» U onybnukosan ee 8 1859 r.
Bee 1250 3Kk3eMNNspoB NepBoro M3faHua KHUIMM pa3oLlliMch 3@ HECKONb-
Ko AHeil. O nonynspHocTH «[lpoucxomaeHus BUAOB...» CBUAETENLCTBYET
TOT daKT, YTo Npu Wu3Hu Y. lapeuHa 3ta KHUra uagasanach 23 pasa.

Hay4yHas 3acnyra Y. /[lapBuHa 3aKn04aeTca B TOM, YTO OH onpegenun
ABMXKYWMIA DAKTOP 3BONKOUMKU — eCTecTBeHHbLIA 0TGOop; coXxpaHeHue,
BbhXUBaHWe Hanbonee npucnocobneHHbIX opraHMamor B 6opsbe 3a cy-
wecTsoBaHHe (NPU KOHKYPEHLMM, XUIHWYeCTBE U T. 4.). Bea pansHei-
Wwasn MM3Hb U gestenbHocTb Y.[lapBuHa GbinK NOCBALEHbI PA3BUTHIO
MAEH, 3aN0MEHHbIX B 3TOM Tpyae. B 1862 r. oH ny6nukyer MoHorpaduio
O CONPSAMEHHOW 3BONIOUMKM OPXMAEH M OMBINAIOWMX UX HACEKOMBIX, 3a-
TeéM M3aaeT KHUry «<HacekomosgHble pacTeHus» (1875) u BMecTe ¢ CbiHOM
©®peHcucom B 1880 r. — «CnocoB6HOCTb K ABUKEHUIO Y PacTeHU».

B 1868 r. 6bina u3gaHa KHUra, NocesleHHas UCKYCCTBEHHOMY OT-
Gopy: «M3MeHeHne MUBOTHLIX NPWU AOMecTUKauuu», rae Y. [apeuH pas-
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BUBaeT uaeu «[IpoUCXomaeHUn BUAOB...». [lepeBo/ 3Ton KHUrU B Poccue
MOABMUACA paHblue, YeM M3[aH OPUTMHANbHbLIA TEKCT B AHIMMK: U3B:
Hbll pyccKuin naneoHTonor B. 0. KoBaneBCKKiA nepesogun ee ¢ uajare
CHWX rpaHoK, nepecsinaemsix emy Y. lapsuHom.

MbiTasch NoKasaTth, KaK COXPaHAKTCA B NOTOMCTBE Gnaronpuob;
TEHHbIE NpU3HaKkuK, Y. lapBuH NpeanonoXun BO3MOMHOCTb NepeaaYu
C MOMOLUbLIO MTMNOTETUYECKUX YacTULL «FreéMMyN» OT OpraHoB Tena K non
BbIM KNeTKam. 310 6bina ABHO NaMapKUCTCKan No3uuua. B uctopuu 6
NOMKU CNOMMUNOCH TaK, YTo Y. [lapBUH U €ro OKPY)XEHWE He Y3Hanu,
B 1865 r. YewcKui ectectBoucnbiTaTens lperop MeHaens OTKpbUI 3aKO-
Hbl HACNeACTBEHHOCTH.

HKorpa papBuHK3M yie Gbin NPUHAT BEAYWHMMH €CTECTBOUCHbIT
NAMK MUpa, B CBET BLIXOAAT KHUIK Y. [lapBuHa «[lponcxomaeHue Yyeno-
BeKa 1 nonosow otéop» (1871) u «BbipameHue aMOLIMA Y HENOBEKA U MH-
BOTHbIX» (1872), B KOTOPbIX AOKa3blBAETCH HE TONbKO POACTBO YenoBeKa
C 4eNnoBeKoo6pasHbIMK 06e3bAHaMM, HO U NPOUCXOMAEHHME YENoBEeKa OT
MUBOTHbIX. 3aeck Y. [lapBuH 3aTpOHyn TEMY, B CBOE BPEMSA Bbi3BaBLLYIO
3anpeT KaTtonM4ecKon UepKoBblo TpyaoB K.JIMHHER M3-3a NOMeleHUs
WM YenoBeKa B OTpAA NPUMAaToB PAAOM C YenosekoobpasHbiMKU 06e3bs-
Hamu. Hay4yHan YecTtHocTb Y. [lapBuHa, NOCArHYBLUEro Ha CBALEHHERLWWA
AOrMaT LepKBu 06 UCKNIOYUTENbHOM NONOXMEHWM YenoBeKa, 3acnymusa-
€T rny6oKoro yBaxeHus. 310 YCNOMHUNO oTHOWeHuA Y. [lapBuHa ¢ Tor-
AalWHUM aHrMUACKKUM o6LecTsom, 6e3yCnoOBHO NPU3HABAaBLUMM NMPUOPH-
TeT PenurMo3HbiX 4OrM O NPOMCXOMAEHWH YeNnoBeKa.

Hay4yHble gosoasl Y. lapBuHa, pacnpocTpaHuBLLEro uaen 06 3BoNo-
LiM¥ OPraHU4ecKoro MMpa Ha NpoMCXOMAEHUE YENOBEKA, Bbl3BaNU MHO-
rue nybnuyHble QUCKYCCHK M AucnyTbl. M3BecTHo, 4To B 1929 r. Ha 3Ha-
MeHUTOM «06e3bsHbem npoueccer B CLUA yyutens 6uonorun 6bin o68H-
HEH B HapylweHuu o6LECTBEHHOW MOpanKu 3a To, YTO OH MCNoNb3oBan
Maen AapBuHW3Ma B 06y4eHWM WKONbHWKOB. B Hawe Bpems OfWH M3-
BECTHbIA aHrMUICKKA y4eHblid (. Moppuc), cneudanucT no noBefeHuo
npuMaToB, nocne u3gaHua KHuru «fonas o6esbanar (1967) Gbin BbIHYH-
[leH NOKWHYTb POAMHY M3-38 HEMPUATHA KHUTW U €€ aBTopa NMypuTaHamm,
a TaKkHe BOCTOPHEHHOro NPosiBNEHWUA NOANEPHKA €ro CTOPOHHUKaMM.
B 2004 r. muHucTp o6pasoBanus Cepbun CBOMM YKa30M 3anpeTtuna npe-
noAaBaHue gapBMHU3Ma B CpeaHMX y4eBHbIX 3aBefeHUnX.

MNocnegHen paGoToi, W3naHHoi Y. JapsuHom B 1881 r., 3a rog Ao
cMmepTH, Bbina KHUra «JoxaeBble YepBU», NOCBALLEHHAR PONK A0MAEBbIX
yepBe# B noyBoobGpa3oBaHuu. B TOM e rofy BoIXOguT B CBET aBTOGHO- 1'
rpadus Y. lapsuHa, HasBaHHan UM «BOCNOMMHaHWA O Pa3BHUTMK MOEro |
yMa W Xxapaxtepar.

B cratbe «[lapBuH Kak o6pa3el y4eHoro» U3BeCcTHbIR PyCCKMI GoTa-
HUK W 3alUMTHUK gapBuHU3aMa K. A. TuMUpA3EeB nucan, 4To ycnex Hay4Ho#H
feaTensHOCTU [lapBuHa He cnegyeT NpUNUCbIBaTh TONBKO OHUM €ro ym-




CTBEHHbIM KayecTBam. B Hem rocnoacTeoBano ogHo «o6iee HPaBCTBEH-
HOE Ka4ecTBo, NPU3HaBaeMoe 3a HUM [lae Bparamu, — 3T0 ero Hayy-
Han Ao6pPOCOBECTHOCTL, €ro NpaBAMBOCTb. PEAKWI yYeHbI yMen Tak
BMOMHEe OTPELWMUTLCH OT BCAKOro MYHOrO YyBCTBA MO OTHOLEHWIO K 3a-
WMuaemMon UM naeer. Bcs MU3Hb reHnanbHOro y4eHoro 6bina noceslle-
Ha 3TOW Maee; BcA cuna ero Bonuv Gbina HanpasneHa Ha AoKa3aTensCTBO
NPaBUNbHOCTH 3BONKOUMOHHOIO YY4EHUSA.

OcHoBHBIE MOJOKeHHA Teopuu aBoaouuun Y. lapsuna.
K mepsoit uerBeptn XIX B. B 061acTi G0TAHMKH ¥ 300JI0THH
OblJ1 HAKOIUJIEH OOIIMpPHBIN GakTHYeCKHIl MaTepHuas, Hyx/jaa-
omuiica B cucremaTusanuu. TpefoBasach HOBaA dBOJIIOIMOH-
Has TeopusA, KOTopasa MorJja Obl He TOJbKO 00BACHUTH MHOTO-
ofipasue pacTUTEIBHOIO ¥ JKHBOTHOIO MUpa 3eMJIM, HO ¥ IOKAa-
3aTh MEXaHWU3MBI ¥ ABMIKYIIIAE CHJIBI 3BOJIIOIIHHA.

B sKoHOMHM4YECKH Pa3BHTHIX CTPaHax (B TOM uHcJe B AH-
IJIAA) UHTEHCUBHO IPOBOJHUJIACE CeJICKIINA CeIbCKOX03AHCTBeH-
HBIX PACTEHHMI M ’KWBOTHBIX: CO3/1aBAJMCh HOBBIE ITOPOALI KPYII-
HOT'O POTATOro CKOTa, Jomazeil, CBHHelH, OBel], Kyp ¥ JPYyrux
KABOTHBIX, OBLIM BHIBEIEHE! BHICOKONPOAYKTHBHEBIE COPTa 3ep-
HOBBEIX KYJbTYD, OBOIIEH, IIJIONOBO-ATOAHBIX U JAEKOPATUBHEIX
pacTeHui. [[n1s1 yYeHBIX U CHEIMAJNCTOB-CeJeKIIMOHEPOB BCe
onpejie/leHHee CTAHOBUIICH (PAKT H3MEHAEMOCTH MOPOJ KHUBOT-
HBIX ¥ COPTOB PacTeHMi 110J BO3JeHCTBHEM ILJIaHOMEPHOI'O Ha-
NpaBJIAEeMOro 4eJOoBeKoM oTbfopa — MCKycCcTBeHHOro orbopa.
9T0 CBHAETENbCTBOBAJIO IPOTHB IPEACTABJCHHI 0 HEH3MEHHO-
CTH BHJOB.

OrpoMHY0 poJib B HOosiBJieHHH Teopuu aBoatonun Y. lapeu-
HA CBITPAJIM HE TOJIBKO TPY/bI €r0 HElOCPEeACTBEeHHBIX IpejIe-
CTBEHHHKOB, HO H HOBbIE TEOPHH M OTKPBITHA y4eHBIX, pabora-
IOIIMX B CMeXHBIX o6nacTax Hayku. K. KioBbe 371006151 OCHOBBI
reoxporosoruu. Biaarogapsa tpyaam . Kiosbe (103BOHOUHBIE),
JK.B. Jlamapka (6ecnosBonounble) 1 A.Bporbsapa (pacTeHuns)
Obl7Ia co3ZlaHa HOBasA HayKa — MAJIEOHTOJIOruA (HayKa O 3HBOT-
HBIX ¥ PACTEHUAX MPOILIBIX IeoJIOrH4ecKux Bpemes). Hemenkue
yuensle, boranuk M. Hlneiigen (1838), ¢usumonor u muToIOr
T.IIIsann (1839), pazpaboranu KIeTOYHYIO TEOPHIO, KOTOpAas
OPHBOAKIA K MBICJH 00 OOIIHOCTH NPOMCXOMAEHUS PACTEHHH
¥ KUBOTHEIX. Ocobyio ponk B (hOPMHPOBAHMH HBOJIOIUOHHOIO
MupoBoa3perus Y. [lapsuna chirpasn paGoThl aHITHHCKOTO T'eo-
Jiora, ocHOBaTens npunyuna axmyaausma . Jlaitens (reomorn-
YecKoe CTPoeHHe 3eMIIM MOCTOAHHO H3MeHAeTCH, IPUYeM CHIILI,
IeHCTBOBABIIME B IIPOLLLJIOM, AEHCTBYIOT U B HACTOAIIEE BpeM#A).
H Bce ke cam Y. [lapsun ocoberno ormeuan . B. Jlamapka, ubo
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«Jlamapk GbLT MEepPBBIM, YbH BEIBOJALI IO 3TOMY IpeaMery (aBo-
JIIOIMH) IIPUBJIEKIN K cebe Gonbimoe BHUMAHHE» .

©

[hasHas HayyHas 3acnyra Y./lapBuHa COCTOMT B TOM, YTO OH PACKPbIN OCHOBHLIE Mexa-
HU3Mbl U ABMIKYLLME CHUNbl IBOMIOLMM OpPraHuyecKoro mupa 3emnu. LieHTpansHbiM 3BEHOM
B Teopuu [lapsuHa no npasy cyuTaeTca pa3paboTaHHOE UM yYeHWe O ecTeCTBEHHOM OT-
6ope, KOTOPLIKA B CBOIO 04epeb ABNAETCA cneacTBueM 6opebbl 3a cywectsoBanme. Y. lap-
BUH OGBACHUN CYTb CENEKLUMM: YeNoBEeK CO3JaeT HOBbIe NOPOAbl AOMALUHKUX MHMBOTHbIX
W COpTa pacTeHuid Ha OCHOBE HacneACTBeHHOH W3MEHYMBOCTH U MCKYCCTBEHHOr0 0TOOpPa.

164

Bops6a 3a cymecTBoBaHHe IPOMCXOAUT M3-3a MOYTH Heorpa-
HHAYEHHO# cnocofHOCTH OPraHU3MOB K Pa3MHOMKEHUI0 («reome-
TpHUYeCKas NPOrpeccHs PasMHOMKEHUA» ) H OTPAHUYEHHOTO IIPo-
CTPAaHCTBaA U CPEACTB JAJA UX cyllecTBoBaHuA. B Gopsbe 3a
JKHM3HBb BRIKHMBAIOT CUJbHeHIne, a ciaabble 3JIHMUHUPYIOTCA
(yHHUYTOXKAIOTCA) ecTecTBeHHBIM oTbopoM. Y. JlapBHH BCKPBLI
NPUYHHEL IPHCIOCOGIeHHIT OPraHM3MOB M IOKAa3aJl OTHOCHTEJIb-
HBIN XapakTep npucnocobieHHocTH, 06bACHUII caMy CyTh PO~
necca BuoobpasoBanus (mpuHOun ausepresnnn). [Ipakrtuge-
CKH cpasdy yueHble MHOTHX CTDaH NPHHAJH yueHue [lapsuHAa.

Kniouessle cnosa: ectecTBeHHbI 0T60p, 6opb6a 3a CylecTBoBaHue.

- HOHTPOJILHBIE BOMNMPOCHI o i

1. Y10 U3yyaeT IBONIOLUOHHOE Yy4eHHe?

2. C UMEeHaMM KaKux aHTMYHbIX yYeHbIX CBA3aHbl APEeBHEeHLue 3BONI0-
LUMOHHbIe npeacTaBneHun?

3. B 4yem cyTb 3BONOUMOHHON KoHuenuuu . b. flamapka?

4. C noMOLbI0 KGKOro mexaHuama JlamapK 0GLACHAN NPOUCXOXMAEHWe
LNMHHOW Weu y nTuu?

5. Oxapaktepu3yite BKnaa pycckux y4ensix XVIIl—XIX BB. B pa3sutne
3BOIIOUMOHHBIX MAEH.

6. B Kakom Tpyae 6bink 0606ueHbl B3rnaasl Y. [JapsuHa Ha 3B0NI0LMIO
¥ ee ABMKYLUME CUNbI?

7. KakoBbl OCHOBHbIE NONOXEHUA Teopuu Y. lapBuHa?

3.3. MukpoasoaloLuus

B 1927 r. oreuyecTBeHHBII reHeTuk-apomonuoauct 0. A. ®u-
JHNYEHKO NPEAJOKHI MOHATHE «MHKDPO3IBOMIONUA» (HADAZY
C TEDMHHOM «MAKPOIBOJIIONHA») AJA NPHHIUIHAILHOTO pas-




3BOMOUMOHHOE
rpaHUYeHUA ABJICHHAH 9BOJIONMN MEJIKOro U KPYIHOr'o MacimTa- YYEHUE

6a. CoBpemenHas dopmynupoeka (1937 — 1938) npuragnexur
amepuraHckoMy resetuky @.T'. [lo6p:xasckomy (1900 —1975)
u oTedecTBeHHOMY reHeTuky H. B. Tumodeery-Pecosckomy
(1900 —1981).

IMoa muxposeonioyueri TIOHUMAIOT COBOKYITHOCTb 3BOJIIO-
INHMOHHBEIX NPOIECcCOB, NPOTEKAKIHX B NONYAANUAX BUAA
H DPUBOAAIINX K M3MEHEHHAM reHO(MOHIOB 3THUX MOMYIANMUN
u BunoobpasoBaHnio. MHEIMH cIOBAMM — 3TO DBOJIIOIHA JOBH-
JOBOrO U BUJIOBOT'O YPOBHEH.

MWKPO3BONIOLUMSA NPOMCXOAWT HA8 OCHOBE MYTAUMOHHOW M3MEHYMBOCTH MOJ KOHTPONEM
ecTecTBeHHoro oréopa.

Y.lapBuH CYUTAJ, YTO MeXAHU3MbI 9BOJIONMHUA €IUHEI.
BoJILIIMHCTBO COBPEMEHHBIX YUeHBIX TAKJKe IPUepPKUBAIOTC
npeAcTABJeHMH O eAMHBIX MexaHHaMax sBoaonuu. IloaTomy,
HCCeNyA ABMMKYIIHNeCH CHIBI MUKPOIBOIIONUH, BO3MOMXKHO JIYy4-
1le OLEHUTh MAKPOIBOJIONUOHHEIE POIECCHL.

3.3.1. KOHUENUKUSA BUOA

IlpeacraBnerne o BUAe — 3TO TOT (PYHAAMEHT, HA KOTOPOM
6asupyloTCA COBpEMEHHBIe 3BOJIIHOHHEBIE Teopun. [lo-Bu-
AUMOMY, CaMble IepBbie NpeACTaBIeHHsA 0 BuAe GbuIn chopmy-
JHUPOBAHBI B TPYAax ApPHCTOTENSA, KOTOPHI MOHMMAJ BHJ KaK
COBOKYITHOCTE CXOJAHBIX ocobeii. TepMUH «BHI» BBeJleH B HAYKY
B KoHHe XVII B. aurnuiickuM ecrecTBoucnbITaTeseM [[3xoHOM
Peem (1628 —1705). K. JIuaneit cuuras, 4T0 BUALI peasibHO (005~
€KTHBHO) CYIIECTBYIOT B IPHPOJIe ¥ ABJIAIOTCA HEKMMH YHHBED-
CATBHBIMHM JHCKPETHRIMH oOpasoBanuaMu. B npegenax so6oro
BHJIa Te WJIM WHBIe NPU3HAKH MOTYT U3MEHATHCHA, B TO BpeM#A
KAK CAM BHJ] OCTAeTCHA HeM3MEeHHBIM. DTH NIPEJCTABICHHUSA JIeKAaT
B OCHOBE munoniozu4eckol xonyenyuu éuda, CONJIACHO KO-
TOpOit Bce ocobM BHAA COOTBETCTBYIOT ONpeeeHHOMY 0606men-
HOMY HJIHM HAealu3upOBaHHOMY ob6pasny — tuny. Beamxumii
parnyscknii spomonuoruct . B. Jlamapk noEATHE BHJA CYH-
Taj YyCJOBHBIM, IIOCKOJBKY BCe BHABLI MOCTOSHHO MEHAKTCH.

CornacHo nomunarucmuweckou KOHYyeéenyuu CymecTBO-
BaHMe BHJlAa KAK TAKOBOTO OTPHIIAeTCH, T.€. PealbHOCTh CyIle- |
CTBOBAHHUSA BHJA CTABHTCA moj comHeHne. HomuHanncTHaeckasn '.

]
i

KOHIIeNUS uMesia mupokoe xoxaerne B XVIII B. Bo ®pannun. o



3BOMOUMOHHOE
VYEHUE C.Beccu (1908) nucai, 4To BHABI B IPHPOJie PealbHO HE CyIe-

CTBYIOT, OHH ObLIM HM300peTeHs!, YTOOE! MBI MOIJIM B COBOKYII-
HOCTH paccMaTpuBaTh Oosbinoe yucao ocobeii. Co BpeMeHeM
CTAHOBUTCH OYEBHAHON HECOCTOATENBHOCTE KAK THIIOJOTHYEe-
CKOil, TAK ¥ HOMHHAIMCTHYECKOH KOHIENIUI BHAA.

B nacrosmee BpeMA DpHHATA HuoOnOZUYECKAR KOHUET-
yus BUJA, CAOXUBIIaAcA Grarogaps TPyZaM TAKHX BBIZAa-
omuxes 6uonoros, kak H. M. Basunosr, 3. Maiip (8 1963 r. am
onybnukoBana GpyHIaMeHTaNbHAS MOHOrpadusa «300J0rHYe-
CKHM BHJ U sBoJonmusA»), @, . Jobpxanckuii, H. B. Tumode-
eB-PecoBckuit u 1p.

Buonoruueckas KOHIENIUA BUJA IPU3HAET, YTO BHABI CO-
CTOAT W3 MONYJAAINNA, YTO OHH PeaJbHBI ¥ UMEIOT 001yio re-
HeTHYEeCKYIO IPOrpaMMy, MCTOPHYECKH CIOKHBITYIOCH B X0o/le
9BONIOI UK. B COOTBETCTBHHE ¢ 3TOM KoHNenmnuen: 1) sug —
3TO PempoAYKTHBHOe coobirecTBo, obaajaiinee penpodyi-
MueHOU u3oaAYuell, KOTOpasa MOHNMAETCH KaK Haaudyue Me-
XaHU3MOB, IPENATCTBYIOMMX NIPUTOKY APYIHUX I'eHOB (B TO XKe
BpEeMA CYIIEcTBYeT MHOMKECTBO MeXaHU3MOB, 0becIeYHBaIONTHX
pasMHOMKeHHue BHYTPM BHAA); 2) BHJ — DKOJOTHUYECKadA enu-
HHIla, B3aUMOJeHCTBYIad KaK eqMHOe [eJioe ¢ ADYTHMHU BH-
paMu; 3) B — reHeTHYecKas elMHMIA, 001ananinas eJuHbBIM
resohoHIOM.

Q M3 BMONOrMYECKOn KOHUENLUWK BLITEKAET CNeaylolLee OnpeaeneHne: Bugst — 310 rpynbi 1
CKPELMBAIOWMXCH ECTECTBEHHbIX NONYARLIMA, PENPOAYKTUBHO M30NMPOBAaHHbIE OT APYTMX |
TaKkux rpynn.

Kasnsiit Bug obuTaer Ha onpejeieHHOM HPOCTPAHCTRE, HA-
3eIBaeMOM apeayioM Buzaa. [IpuHATaA OoNpejeleHHAA CyMMa IIO-
KasaTese# (KpUTEPHERB), IO KOTOPHIM BO3MOXHO OUYEPTHTH I'pa-
HHUIBI KasJI0r0 KOHKPEeTHOr0 BUJA U ONPEeAeTuTh BHAOBYIO IIPH-
Ha/IJIe’XHOCTh paccMaTpHBaeMBIX ocobeii.

B nacroamee BpeMsa OPHUHATEHI CJIeAYIONINe OCHOBHBIE KpiL-
mepuu euda: Mophonornuecknii, (GU3NOJOTHYCCKUI, ITOJO-
THYecKui, OMOXHMHUYECKHH, FreHeTHYeCKH, BKONMOTHYeCcKuit,
reorparIecKuii.

@\ MonynaumMa — 370 UCTOPUYECKM CNOMMBLUAACA COBOKYNHOCTL ocoben JaHHOro Buaa, 3a-
HUMaloLan onpegeneHHoe NPOCTPaHCTBO BHYTPU BUAOBOIO apeana v B TOM UK WHOW CTe-
neHu W301MpoBaHHan OT aHaNOrUYHbIX COCeAHUX COBOKYNHOCTEMH.

166 |



Hzonanum nonynsnui cnocobeTBYIOT reorpapHdeckne
Sapeepsl (414 OZHUX BHAOB 9TO NYCTHIHU, AJIA APYTHX — PEKH
¥ MODPCKHe IPOJIHBEI, AJIA TPETbUX — BHEICOKHE FOPHEIE Xpe6-
Thl, AJA YeTBEPTHIX — HeOJarompuATHBIA KJIHMAT H T.I.);
Smojoruveckue pasnuuuda (Mopdororunyeckue,
3KOJIOr'MYEeCKHe M NOBEJAeHYeCKHe), 3aTpyAHA-
0IHe CKpeIIUBaHUE, — 3TO PA3JHUYHUA B CTpOe-
HHUH IIOJIOBOTO ANINIAPATA, CDOKAX PA3MHOMEHHHA,
NOBEJeHHH YXaXKMBAHUA H IIP.

Bup cocrouT M3 nonyaAnmil, KOTOphIE CAEAYeT
PaccMaTPHBATE KAK JleMeHmapHbie edunuybl
ssonroyuu. Hanpumep, naBecTHasA BCEM JiepeBeH-
crasn nacrouka (Hirundo rustica) kax BHJ COCTOUT
H3 pasAUYHBIX reorpadudyecKux NONyaANNH, WIA
noaBuaoB (puc. 3.1). B npegenax kaxao# reorpa-
duyecKoil MONYIANUHK CHAOMKHINCE CBOM KOHKpeT-
HbIe MEXAHHU3MBbI BBAUMOAEHCTBHA ¢ OKPYKaomeit
cpenoii. B pesyibsTaTe H30NANMHA Y ITHI[, OTHOCH-
MUXCA K PA3JIMYHEIM reorpadguyecKuM NOMyJIAIM-
aM, (opMHpYIOTCA HEKOTOpPhIe NMOBeJeHYECKHe,
3KOJIOTHYEeCKHe U Jake MopdosiorudecKye pasin-
gus. [losToMy, OCHOBHIBASICH TOJABKO HA 3HAHHU
ocobeHHOCTEH DHOJMOrNKM OTAENBHBIX MOMYJIAIII,
HEKOPPEKTHO YTBEPK/AATh, YTO PACCMATPHBAEMBI
BHJ| ABJIsAETCHA epeseTHbIM. Tak, eBponeiickue mo-
NyJANWNA 3TOTO BHJA IIePeJIeTHBI, B TO BpEM#A Kak
DONYJANMH JACTOYKH B appHKAHCKON YacTH ape-
ajga — OCeAJEl, T.e. He TOJABKO IHe3AATCA TaM, HO
H He yJjeraloT Ha 3umy. WUnu, Hanpumep, eBpomneii-
ckue nonyasnun yaona (Upupa epops) nepeseTHsl,
a appuraHCcKHe — ocemisl (puc. 3.2).

3.3.2. MEXAHU3MbI 3BOMIOLIUN.
YYEHUE O ECTECTBEHHOM OTBOPE

B tpyne Y. lapeuna «IIpoucxoxxaenne BUOB...» (1859) xeu-
KYIIUMH CHIaMH SBOJIOIIHOHHOTO MPOIlecca HA3BAHBI HACJEN-
CTBEHHOCTH, UBMEHYHBOCTE B €CTeCTBeHHBIH oT6oD.

3BOMOLUMOHHOE
YHEHWE

AepeBeHckan AacTouka

HacnepcrBeHHocTh — CMOCOGHOCTb BCEX OPraHW3MOB COXPaHATb W nepejasaTb CBOWM-

CTBa poauTenen (cTpoeHue W GyHKUMK) NOTOMCTBY.
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YHEHHUE

Heru Bcerjia MOXO0KH HA POAUTENelH, HO HE ABIAIOTCH HX
konueii. MaTepraJbHONM OCHOBOM HACHEACTBEHHOCTH ABJIAIO
TeHbI, KOTOPbBIE JIOKAJIH30BAHK B XpoMocoMmax. I'en — equHUNA
HacJIe[ICTBEHHOCTH, IepefiaBaeMas U3 NOKOJEHHA B IMTOKOJIeHHE
raMeTaMM M KOHTPOJHPYIOINAS DA3BUTHE M KOHKDPETHBIE MpPH
sHaku ocobn. I'en mpejacraBiasgeT coboil YUACTOK MOJIEKYIIEI Jie
goxkcupubonyrkaennoBoi kucxorsl ([JHK). Xpomocomsr ecTs
B IIOJIOBBIX ¥ COMATHYECKHMX KJIeTKaAX. 3apoasim ofpasyercs
IpH CAMAHUHM MYMKCKHX H JKEHCKHX raMeT, I03TOMY ero (op:
MHpOBaHHME ¥ PA3BUTHE ONPeAeJAIOTCH BIUAHNEM IeHOB 000HX
poxuteneit. I3 sepeH mineHHIEI Bcerga BRIDACTAET IIIEHUILA,
U3 MKenyada — Ay6, U3 aun rpava BeUIYILIsSeTes rpay u T. 1. He-
KIIOYeHHU 3/ieCh HUKAKUX OBITH He MOMKeT.

M3amMeHYHBOCTE — CBOWCTBO OPraHM3MOB NPUOBPETaTh HOBbIE NPUIHAKM.

i68

Mopdosornueckue, aHATOMUYECKHE, (PUSHONOTHUECKHTE,
9KOJIOTHYECKHe U NMOBeJeHYeCKHe NIPU3HAKHA XapaKTepH3yIioT-
¢ M3MEHYMBOCThIO. Besencrsue aToro B npegenax Bujga (mo-
NyJAANAK) HET ¥ He MOYKeT 6eIThH a6COMIOTHO HAHTHYHEBIX 10
Bceii COBOKYNHOCTH IpPHU3HAKOB ocobeit. B crajse ceBepHBIX
oJIeHe#, B OPPOMHOM MypaBeMHMWKE WU TePMUTHUKE HeT HH
OZHO#M napsl abcOMIOTHO OAMHAKOBLIX ocobeit. B 6eckpaiinem
moje pXKH BCe PACTEHHSA KaK-TO OTAHYAIOTCHA APYr OT Apyra.

Y. lapeuH pasznaudan e (GOpMEI H3MEHYHBOCTH: HACIed-
CTBEHHYIO ¥ HeHaclecTBeHHYI0. CoryiacHO COBpeMeHHBIM 3HA- |
HHUAM TaKoOe MOoApasieleHHe NPEACTABIAETCH BECEMA HCHKYC-
CTBeHHBIM, IMOCKOJBKY BapHallly B IIpefeax ao00ro Tuna ua-
MEHYHMBOCTH B ONpEeJeIeHHON cTeneHM oOyCHOBIeHBI HACHEH-
crBeHHBIMHE (pakTopamMu. Tem He MeHee aTa KiaaccuduKanua
yAo0HA ¢ MEeTOAMYECKOl TOUYKH 3peHHs NPH OTBeTe Ha BOIPOC
0 TOM, KaKue IJlaBHbIe (DAKTODPHI JeXXAaT B OCHOBe PA3NHYHBIX
Tunos uameHYuBocTH. Ilonpobree o MyranuorHO#i U MoaudH-
KaluoOHHOM H3MEHYMBOCTH CM. B mogpaszn. 2.2.

PasMbplIInag 0 MEXaHM3MaX H JBHIKYIIHX CHJIAX 3BOJIO-
OU¥, BeJHKHH aHrAmiicKkuil ecrectBomcneirarens Y. Jlapsus
NpHIIeJ K OPeACTABIEHHIO 0 6opble 3a cywecmaosarnue. ITo
OJHO M3 IeHTPAJbHBIX NOHATHH B CO3JJAHHON UM TEOPHH 3BO-
mionuun. Y. lapeus obparui BHuManue Ha GAKTHI NpaKTHYe-
CKH «0e3rpaHM4YHOrO» Pa3sMHOKEHHA HEKOTODPBIX BHJOB JKH-
BOTHBIX M pacTeHuil. Hanpumep, H3BeCTHO, YTO caMKa ackKa-
pUABl OTKIAABIBAET B cyTKH g0 200 Teic. sun, apeiba-nayHa




seiMeTEIBaeT fo 300 MaH ukpuHOK. TONBKO OAMH NJIOK KY-
KYIIKHHBIX CI€30K MOXKeT cojep:kaTth okoso 190 Teic. cemaH,
a Kopobourka Maka — 3 Teic. (HA OZHOM DACTEHHH HX MOKET
6uiTe 70 10 ThIC.). IloACcUuMTAHO, YTO MOTOMCTRBO OJHOM MAPHI
Bopobres 3a 10 ser cnoco6uo Bocnpouasectn 200 miapx oco-
Geit, ogyBanunk — 10'7, puiba-nyna — 6- 10%¢ ocobeii. Taxe
CPABHHUTEJBHO MeIJIEHHO PadMHOKAKINecs KABOTHLIe 06ra-
AAOT AOCTATOYHO BBICOKHMM MOTEHIIHAJOM BOCIHPOH3BeAeHHS
cebe moxobubix. Tak, B 1911 r. HAa OAMH U3 OCTPOBOB OKOJIO
Ansackm 610 3aBesdeHo 25 ceBepHBIX oJsieHei. IIpomao ayTs
f6onee 25 mer, W UX YHcIeHHOCTH Boadpocaa mo 2000. Ho
8 1950 r. Ha OCTpPOBE COXPAHMUIIOCE TONBKO 8 ONeHel, MOCKOIb-
Ky YpesMepHO 6oJibIoe cTajfo MOJOPBANIO PACTHTENBHYIO KOP-
MoBYyI0 6asy BHaA.

Ecam 681 B monyasnusix BIXKUBAJIKN Bce ocobu moceny-
HOIUX OKOJEeHU U IPOAOJIKAIH PASMHOMKATECA ¢ TOH Ke HH-
TEeHCHBHOCTHIO, TO OUeHBb CKOPO HA 3eMJie He OCTAJIOCE GBI CBO~
GogHoro mecra. Ho aToro HMKoraa He MPOMCXOAUT M He MOJKeET
MPOM30MTH, MOTOMY YTO YHCIEHHOCTh KAXKJAOr0 BHAA PeryJm-
pyverca Gopnboit 3a cymecreosarue. Y. [lapBuH mucaa, 4To
«6opsba 3a cymecTBoBaHHe Hen30GeKHO BhITeKaeT U3 OhICTPOil
IPOTrpPeccHH, B KOTOPO# BCe OPraHUYecKHe CYIIecTBA CTPeMAT-
cs pasMHOMXKHTHCA» . Hanpumep, 4McJIeHHOCTH GBICTPO pa3MHO-
JKAIOMINXCHA HACEKOMBIX B 3HAYMTEILHOI CTENIEHN PeryJIupyercs
HACEKOMOSAAHBIMU nTumamu. VaBecTHo, 4To GoNbIIas CHHHIA

(Parus major) 3a CyTKH C'hbeflaeT HACEKOMEIX CTOJBKO, CKOJb-
KO BecHT cama. Belcoka moTpe6HOCTE B NHINE M Y APYTHX BHU-
nos nrun (puc. 3.3). [TogcunTaHo, 4TO FKEJATOTOJOBLII KOPOJIEK

3BOMOLUMOHHOE
YHEHMUE

Boasblian cuHuua (1),
CbEAAIOLLAR 38 CYTKH
CTOABKO HACEKOMBbIX,
CKOABKO BECWT Cama;
amMepUKaHCKan
nycreaera (2),
CbEAAIoLLAn B oA

A0 290 Mbilwen,
AECATKH MEAKMX NTHLL
W ThICAYM HACEKOMBIX;
ckeopeu (3),
NPUHOCALLMIA CBOMM
NTEeHUAM KOPM,
KOTOPBIM MOXHO
HaNOAHUTL TPH
CKBOPEYHMKA
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(Regulus regulus) 3a rox gobeiBaer 10 10 MIH HaceKOMBIX.
Yepubiii cTrpuxk (Apus apus) 3a OHY O0XOTY A0OBIBAET IMOYTH
400 MenKHX BO3AYIIHBEIX HACEKOMBEIX. OrpoMHOE KOJUYECTBO
OHIEBBIX 00bEKTOB MOTPeOAAIOT ycaThie KUTHI. OnHAaMKIBI
B XeJyJKe KUTa (puHBaNa (QauHOM Gonee 22 M) Gu10 o6HADY-
sxkeHo 800 Kr MeTKUX PAYKOB — MX NPHOIU3HTEIbHASA YHCICH-
HOCTB OoJiee 2 MJIH 9K3eMILIAPoB. Boasimoe koanyecTBo ocobeit
rubHeT OT HeOJArONPUATHBEIX BHEIIHHX YCJOBUIH, TAKHUX KakK
HHU3KHE HWJH BBICOKHE TeMIIepaTyphbl, U3MEeHEHHE COJIEHOCTH
BOJBI (AJ1A HEKOTOPLIX PBI6 M UX MKPHI) ¥ Op.

Y. OapeuH norumay 6opsby 3a cyljecTBOBAHME KAK COBO-
KYIHOCTH OTHOIIEHHH MexXy ocoO0AMH U pasJIHYHBIMH (haxkTOo-
paMu BHEIIHEeH cpe/ibl ¥ HeOAHOKPATHO MOAYEePKHBAJ, YTO Tep-
MuH «Bopnba 3a cymiecTBOBAHHE» OH IOHHMAET B IIHMPOKOM
1 MeTa(OpHYECKOM CMBICJIe, BKJIIOYAA CI0/Ia He TOJBKO XH3Hb
OAHOM 0ocobH, HO M ee yclex B ocTaBleHWH nmoroMmcrBa. OH mH-
caJl, 9TO PACTeHHe B IMycThiHe «BefeT 60psly 3a KU3HB IPOTUB
3acyXH, XOT# INpaBHJIbHee ObLJIO OBl CKA3aTh, YTO OHO 3aBHCHT
OT BJIA’KHOCTH?».

IIporpeccus pasMHOMKEHHS NPUBOAUT K BAYKHBIM IOCHEH-
CTBUAM: BO3pacTaeT BePOATHOCTL NOABJEHUA HOBHIX HACJeH-
CTBEHHBIX YKJIOHEHHWH; CO3HAETCHA «NaBJEeHUE JKU3HHU» U, KAK
cJIeICTBHE 2TOr0, MpoucxoauTt 6opsba 3a cymecrBoBanue. [lap-
BHH paainyaj Tpu hopMel 60ps6EI 3a CyIIeCTBOBAHHE: BHYTPH-
BHAOBYIO (KOHKYpPeHIH#A), MeXBHJ0BYIO 1 Oopsdy ¢ Hebiaro-
OPUATHBIMH (paKTOpaMu Cpeibl.

Konrkypenyusa, no cupaBegausomy sameuanuio Y. [lapsu-
HAa, «0co0eHHO yIOpHa MEXAY 0coOAMM M Pa3HOBHAHOCTAMHM
OZHOT'O M TOTO K€ BHa», B CBA3H C TeM 4TO 0coOM OZHOrO BHAA
(DonmynAnMyE) HY»KAAIOTCA B OAHHX H TeX JKe pecypcax, mojBep-
rajoTCcA OAHMM M TeM K€ ONMACHOCTAM M 001aZaioT CXOAHBIMH
BO3MOKHOCTAMH B JOOBIBAHMH NHUIM, U30eraHuM XUIHUKA,
OCTABJIEHHH ITOTOMCTBA.

Pacrenus Toro mam MHOrO BuAa B Jecy «BopioTcs» 3a CBET
u Baary. OcobeHHO pe3ko 000oCTpAETCA BHYTPHBHAOBAA KOHKY-
PeHIOHsA 3a pecypcHl (TepPUTOPHA, NHINA, IOJOBOH mapTHEpD
¥ Ip.) Ipy DOBHIIIEHUH vuciia ocobeil B monyasuuu. B Takux
cay4asax IJIOJOBHTOCTL Ocobeil B MONYyJIANMAX CHUMKAETCH: He-
PeAKO BCHBIXHBAIOT 3IIH300THH, NPHUBOJAAIIAE K MAcCOBOM I'M-
fesnn ocobeil, MaccoBble BBICEJIEHHA M3 XaPAKTEPHBIX MECTO-
obuTaHul, B pe3yabTATe KOTOPLIX [IOAaBJAOMEe BONBIINHCTBO
ocobeit Tak:xe nmorubaer.

CymecTByer pajg npucnocobseHuii, KOTOpble MOMOramT
ocofbAM ofHOM nmonyaAanuy u3bexarh OIPAMOTO CTOJKHOBEHUA




3BONIOLMOHHOE
sexxny coboit. Hanpumep, MeaBenu, TUIPhI U APYIHe KPYII- YYEHME

Hble XUI[HUKYU IAPAallMHAMH HA JepPeBbAX (3pUTEeILHBIE MET-
1) 0603HAYAIOT IPAHUNLI YYACTKA, HA KOTOPOM AOOBIBAIOT
cebe numy. [Io 3puTEeNbHBIM METKAM CONEPHUK OIpejesser
He TOJBLKO HAJIMYME X03AMHA TEPPUTOPHUM, HO M ero pasMepsl
# cuay. IlcoBele, KOmMAaYbH MOMEYAIOT CBOM MHAWBUAYAIBHBIN
KOPMOBOI y4acToK Mouoi. CaMIlel meBYMX NTHI (COJIOBBH,
NeHOYKH, CAaBKH, 380 JUKH, IIerjasl 1 Ap.) IeHHeM coobImaoT
0 3aHATOCTH OUPEAEJIEHHOr0 y4acTKa, T.e. PeKJIaMUDYIOT Tep-
DUTOPHIO.

Takum o6pa3om, BHYTpMBKHAOBAA Gopb6a CONPOBOMAAETCS MOHWMEHHEM NNOA0BHTOCTH
U rubenbio 4actn ocobei suaa. OfHaKo B LeNOM OHa cnocoBCTBYET COBEPLLIEHCTBOBAHUIO
BMAa B TEYEHME MHOTMX NOKONEHHHA.

Mexnceudosan Gopvba 3a cyuecmeoeanue Habmonaer-
cH MeXIy MONyJANUAMH pasanyHbix BuaoB. B Eeppone cepas
KpbICa MPAKTUYECKH BLITECHUJIA U3 HACEJIEHHBIX NMYHKTOB 6o-
Jee MEIKYI0 M MeHee arpecCcHBHYIO HePHYIO KpPbICY, KOTOpas
Tenepb COXPAHMUJIACH JIMIIEL B JIECHBIX M HYCTBIHHBIX MECTHO-
cTax. 3aBe3enHas B EBpony amMmepuKaHCKAaA HOPKAa BEITECHAET
aBopureHHbIN eBponeiickuit Bua. Ougarpa (Beixogern u3 CeBep-
HO¥t AMepHKH) cocTaBuia B EBpore cepbe3dHyi0 KOHKYPEHIIHIO
IS MECTHBIX BHJOB, HAIpUMep AJA PYCCKOM BeIXyxonu. Me-
NOHOCHASA M4YeNa, 3aBe3eHHad B ABcTpaiuio u3 EBponbl, BbI-
TecHseT abOpPHTeHHYIO (hopMy, OTJIMYAIONIYIOCH OTCYTCTBHEM
sxana. [lo-BugumMomy, nonagnie B ABCTPANINIO C IOMOIIBIO Ye-
J0BeKa NJaleHTapHbIe XUINIHUKHA (cofaka AMHIO) ChIrpanim
onpefeJIeHHYIO POJIb B COKPAIEHWH apeaja M MOCHeAyIOImeM
HCYEe3HOBEHHWH MX MECTHOrO aHAJIOra — CyM4YAaTOro BOJIKA.
OBIbI CHIIPAJIY AHAJIOTHYHYIO POJIb B OTHOIIIEHHH a00pPHIreHHBIX
pPacTHUTEIbHOAAHBIX CYMYaThIX (HAIpUMep, pa3HbIX BHJOB KeH-
Typy).

Hepenako 6uicTpoe pasMHOXKeHNE OJHOTO BHJIa BieYeT 3a co-
60i1 COKpalleHre YUCICHHOCTH WM IIOJTHOE NCUEe3HOBEHHe IPY-
roro, OKasaBIIETOCHd B CO3NABIIUXCH YCJIOBHAX MeHEe KOHKY-
perTocnocobuasiM. Tak, aposa aepsba (Turdus viscivorus)
B pAJEe MeCT BhITeCHAET OIM3KOro K Hemy, HO folee MeJIKOro
nepdero aposaa (T. philomelos).

B necy cBeToo0uBEIe BUABI ePEBREB (COCHEBI, Gepeaknl, OCH-
HBI), co3aminue OJIaronpUATHLIE YCIOBUA 1A PA3BUTHSA €J10-
BOI'0 IMOAPOCTA, CO BPEMEHEM BBIXOJA eJie B BepXHHe APYChI
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VYEHME ¥ CO3JaHUA IJIOTHOIO I10JI0Ta HAYNHAIOT YCTYIIATh HM »KH3HE

HOe IIPOCTPaHCTBO.

Mexsuaosas 6opb6a — 370 HE TONbKO KOHKYPEHLWA, HO M CNOMHENALLWE OTHOLIEHUSs, pas-
m BMBAIOWMECHA B CUCTEMAX «XMUHMK — HepTBa» (BONK M KOCYNA, TUrp U HabaH, CTPUIKK
¥ BO3AYWHbIE HACEKOMbIE, LLYKa W NecKapb U T.A.), «NapasuT — X03aWH» (BCEeBO3MOMHbLIE
CAy4au 3KTO- M 3HAONapasvuTU3Ma).

Harepecusrit npumep npuses Y. apsun. B I[Iaparsae (H0:
Haa AMepHuKa) HET OAWYABLINX JIOMIA/Ei, POraToro CKoTa U co-
fax, XOTHA 10XKHEe U ceBepHee UX BeJIMKOe MHO¥ecTBO. OKa3bIBa:
eTcd, 37ech B I'POMAAHBIX KOJMYECTBAX BCTPEYAETCH MApash
yecKas MyXa, OTKJIaAbIBAIOIIAA CBOM AHUIA B IIYIIKHA HOBODOKIEE
HBIX JKMBOTHBIX, YTO B JJajibHEHIeM OPUBOAMUT K X rubein.

ITo cymecTBy, HET HH OJJHOTO OPraHU3Ma, KOTODPHIi ObI KH
HM30JIMPOBAHHO.

Bopu6a ¢ nebarazonpuamnvimu ycarosuamu (abuormae
CcKHMH (hakTOpaMu, HIAM (PaKTOpPaMH HEXHBOM IPHUPOJLI) HA-
GaogaeTrcAa NpPH YXYAIIEHHH YCJOBHH CYIIECTBOBAHHUA BHAOB.
B uacTHOCTH, KIMMATHYECKHE YCJAOBHUSA (3MMHHE MOPO3bI, 3
CYLILIHBOE JKapKoe JeTo, NPOAOJIKHUTEeNbHbIe JOMAN U T. .
kak cumran Y. J/lapBuH, ABAAIOTCA CAMBIM PeaJbHbIM IPEmAT-
CcTBHEM JJis pasMHOKeHus. OH BCIOMMHAJ cJiydail, Korjga B pe-
ayaeTaTe cypoBoi sauMbl 1854 — 1855 rr. B OKpPeCTHOCTAX €ro.
yeansbnl OBLJIO YHHYTOMKEHO A0 4/5 Bcex ntun. M3secTHO, 4TO
B ropax [lIBeiinapuu B peaysbraTe NPOAOJIKHATENbHBIX (10 ABYX
HeZleNb) oK Ael ru0HeT NPAKTHYEeCKH BCHA MECTHAS IONYJISINSA
b6enmobproxux crpuskeit (Apus melba), KOTOpEIe, KAK U BCE CTPH-
KM, KOPMATCA HACEKOMBIMHM TOJBKO B BO3AyXe.

m Bopb6a ¢ He6NaronpPUATHLIMKM YCNOBHAMM Cpeabl 060CTPRET BHYTPHBHIOBYIO GOPLEY.

Knwo4yessie cnoBa: MUKPO3BONIOUMSA, KOHUENUUK BUAA, KPUTEPHM
BMAa, HacneAcTBEeHHOCTb, M3MEHYMBOCTbL, KOHKYPEHLMA, MEXBUAO-
Bas 6opbba 3a cyuwecTeoBaHue, 6opb6a ¢ HeGnaronpUATHLIMK yC-
NOBUAMM.

1. Y10 TaKoe MUKPO3IBONKOLMA?
2. Jokamute, 4T0 MOPHONOrHYecKHue pasnnymsa He MOryT BbiTb eauH-
CTBEHHbIM KPUTEPUEM BUAA.
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12,
13,

14.

. Haxnue B3rnaabl Ha peanbHOCTb BUAA NPUHALNEXanu npeacTasurte-

NAM HOMWHANWUCTUHECKON KOHLeNnuunu?

. C »IMEeHaMK KaKMX Y4EeHbIX CBf3aHa coBpeMeHHana 6uonorvyeckan

KoHuenuua suaa?

. Mo KaKkKM KpUTEPHUAM COrNAcHO COBPEMEHHOM KOHUENUMK Bruaa onpe-

fAensieTca BMAOBas NPUHAAIEMHOCTL paccMaTpUBaeMbix ocobein?

. NaiTte onpegenexnune nonynauun. Mcxoaa M3 onpeaeneHus nonyns-

L1, JOKAMMUTE, YTO BbipaXKeHue «NonynaumMs MblleBUAHBIX MPbI3yHOB
M3mainoBCKOro napkar B KOpHE HEBEPHO.

. MoKamuTe Ha KOHKPETHLIX NPMMEpax, YTO 3NEeMeHTapHOW eAMHULIEN

3BONOUMK ABNAETCA NONYNALMA.

. Kakue npoueccsl, NPOMCXOAsLLME B NPUPOAHBIX nonynauumsx, Y. JapsuH

paccMaTpuBas B KAYeCTBE OCHOBHLIX ABMMYLMX CUJ SBOMIOLIUM?

. [laiTte xapaKTepuCTUKY SBNEHWH HaceACTBEHHOCTU U U3MEHYUBOCTH.
10.
11.

Hak noHuman Y. [lapeuH Gopbby 3a cylecTesoBaHue?

MpuBeauTe NpUMepbl sHeOrpaHUHEHHOro» Pa3sMHOMEHUA PACTEHMUIA
U MHUBOTHbIX.

Hakue dopmbl 6opbbbl 3a cywectsoBaHle pasnuyan Y./lapuH?
Kakana ¢popma HOHKYpeHUMK aBnsieTca Hambonee oCTPOM — BHYTPH-
BUAOBas Mnu MexBuaosan? OTBET NPOUINIOCTPUPYHTE NPUMEPaMH.
B yem Bbipamaertcs 6opbba OpraHU3MoB ¢ HebnaronpUATHLIMKU yC-
NOBUAMMU?

3.4. EcTecTBEeHHbIW OTOOP

B NPUPOAHDBIX NONYAAUNUAX

YueHMe 0 ecTeCTBEHHOM O0TOOpE KaK O ABHiKYINeM (arKTo-

pe aBosoAK paspaboraro Y. [lapBuHOM H HE3aBHCHMO OT HETr0
aHrIUHCKUM HarypaaucTom A. Yoanecom. Y. [lapBuH cuuTan
ecTecTBEeHHEINH 0TO0p pesynbraToM 60pbOBI 3a CyllecTBOBAHME,
a IpeANIOChIIKOM AeiicTBUA 0T60pa — HACIEJCTBEHHYIO U3MEH-
4YUBOCTE OpraEuaMoB. Teopusa Y. [lapBuHa HONy4YHJIA IOMT-
TBep:KAEHHEe U JajbHelree paseuTue B Tpyaax C.C. Yersepu-
koBa, P. ®umepa, U. U. llImansrayszena, ®.I'. [lo6psxkanckoro,
JI>x. CuMrcora 1 ap.

@

S S ——

3BOMOLUMOHHOE
YHEHUE

e ————

[eHeTM4YECKas CYWHOCTb ECTECTBEHHOMO 0T60pa 3aKN04aeTcsl He TOMIbKO B HEC/y4anHOM
COXpaHeHWHU B nonynnuuﬂx OI'IDEHEJ'IEHHHX reHOTUNOB, HO U B H36HpaTeﬂbHOM MX yuacmu

B nepegaye reHoB CNeaylouwmum NnoKoNeHUsaM. MHbIMKM crnoBamMu, eCTeCTBEHHbIW oTBop —

370 M3bupaTesibHoe BOCNPOHU3BEAEeHHEe Pa3HbIX reHOTHUIOB.

v

]
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IBONOLMOHHOE
YYEHUE

JlaBnenne
orfopa 4 B B

Yucao ocobeit

B coBpeMeHHOi! TEOPHM SBOJOMHHN IPHHATO BBIAEIATH
CKOJIbKO ()OPM ecTecTBeHHOTro oTfopa: ABMIKYINYIO, JH3D
HYIO, CTAOMIH3UPYIOIYIO.

JBHIKyIMit, MM HaNMpaBJIeHHSLI, oT00p. Jeuscywui on
6op — rakasa ¢opma ecrecTBeHHOro orbopa, Koropasa 6
TOIPHATCTBYET JHINbL OJHOMY HANPABJIEHUIO U3MEHUHUBO

970 TMNIHYHaA ¢opma orbopa, ONHCAHHAA SN
r Y. lapeurom. Ilo MEeHHIO KpyIHEHIIEro OTeq
cTBEHHOTrO Buosiora-ssomonuonncra M. U. IIman:
rayseHa, IBHKYIIHH oTOOD ¢«peanusyeTcs Ha O¢
HOBE CEeJIeKIIMOHHOTO NPEeNMYyIIIecTBa HEKOTOPAE
BAPDHUAHTOB HepeJ NPeACTABUTENAMU CPEeLHE
HODMBEI, YCTAHOBHBIIEHCH B NPEXHUX YCIOBHS
CYIIeCTBOBAHNSA JAHHON monyasanuus (puc. 3.4

HMaMeHYHBOCTE NPH3HAKA

Asuxywan ¢opma
€CTeCTBEHHOIo
orbopa:

A-TI—
NOCABAOBATEALHLIE
M3MEHEHWUA HOPMbI
peakumu noa
AaBAEHUEM ABHXYLLEA
CHABI ECTECTBEHHOIO
otbopa
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Kampnasa nmonynanus, HECMOTPA Ha pasHoobpa
3He COCTABAAKINMNX ee ocobeil, MOXKeT GBITE O
PaKTepH30BAHA CPEHUM 3HAYEHHEM TOT'0 WJIA WHOTrO NMpHU3HAa-
kKa. MaMeHeHMe YCIOBHMI CYIIIECTBOBAHMA YACTO MPUBOJHUT K OT
fopy ocobeil, YKIOHAIONUXCA OT CPpefHeH BeIMYWHEI paccMa-
TPHBAEMOro Npu3HaKa. IIpuuyeM OT MOKOJIEHHA K MOKOJE
IPOMCXOAUT H3MeHeHHe (eHOTHNA B JAHHOM HANpABJIEHHH.
OBuxymuit or6op HanpaBjieH HA CABHT CPEAHETO 3HAUEHE
IpU3HAaKa UM cBoiicTBa. Ha npuMepe AHrINM OMUCAHO ABJIE
HHEe TAK HA3BIBAEMOTO MHAYCTPHAJIBHOTO MeJaHH3Ma — BO3-
HUKHOBeHHA U 0T00Opa TeMHOOKpameHHBIX dopm 6abouek Ge-
pezoBoit nagenunsl (Biston betularia) B 3arpsa3HeHHEIX KOIIO-
Thi0 Gepe3oBsiX pomax (puc. 3.5). Borors no cepeauan XIX B.
B AHIJIHM BCTpeYaJHCh CBeTHAbIe 6aB0YKM, UMHUTHDYIOIIHE
OKPACKOI ¥ PUCYHKOM CBOMX KPLIJILEB NATHA JUIIAWHUKOB HA
crBonax Gepes. PasBUTHE NPOMBIMIJIEHHOCTH B HHAYCTPHA b~
HBIX OEHTPaxX CTPaHBI, CONPOBOMKAAIONIeeca 3arpA3HeHHEM
OKpYIKaloliei cpejibl ALIMOM M ca)<eif, NpHUBesio K rubenn au-
MAafHUKOB M 3aKONYEHHUIO CTBOJIOB ZepeBbes. B 1848 r. nmoa
ManuecTepoM BrnepBbie Oblyia moiiMaHa HeoOwiuHAA (uepHAHA)
6abouxka nageaunbl. Co BpeMeHeM Takux 0abouyeK cTAHOBH-
nock Bee Goabine. [Toragobunocs Becero 50 ser, uro6el pegkas
npex e TeMHasa popma crana npeobaagaoomeii. leHernyecKuit
aHAJMHW3 IIOKAa3aJ, 9TO TeMHEIH IBeT 00yCcJIOBJIeH AeiicTBHEM
nomuHaHTHOTO ajnens C (carbonaria). Ora peguaiimas MmyTa-
OHUA OPOABJAJACH H PAHBIIE, HO HACEKOMOAAHBIE NTHIEI TYT
JKe CXBaThIBaJH YepHBIX Oabouex Ha Genwlx crTBonax Gepes
(npumep crabunausupyromero orbopa cM. nanee). Ceituac
B pAJie NPOMAIIJIEHHBIX paitoHoB a0 90 % Bcex 6aGouex mpu-
obpenu TeMHYI0 OKpacky. IlapannensHo ¢ 3TUM BeIpaboTanochk




3BONOLUMOHHOE
YYEHUE

Ceetaan U TemHas
dopmbl 6aboukn
6epe3oBoi NAAEHWLB!
Ha cBeTAOM (A)

W TemHoMm (B) pore

A B

ﬂpﬂCHOCOﬁHTeJIbHOE noseieHHe — TeMHBIe Dabouxu qaige ca-
AATCHA HaA 3arpA3HeHHbI€ YIACTKH CTBOJIOB (H opocTO Ha TeM-

HEI GOH).
CywHoCTs HanpaBAeHHOro ecTecTBeHHOro oTopa 3aKN4aeTcs B TOM, H4TO OH CMela-
€T cpeAHee 3HavyeHWe Npu3HaKa Wnv CBOWCTBA B HanpasneHuu, 6naronpuaATHOM ANA

HOBBLIX (W3MEHUBLUMXCA) YCNOBMWIA. B pesynstate 3aKpennsaeTca HoBas, aAjeKBaTHas ycno-
BUAM TpaHCchOPMUPOBAHHOW Cpefbl HOpMa ero peaxkuuu. TaKkuM 06pa3om, ABUMKYLIMHA,
WKW HanpaBnAWKA, 0T60p — 370 OTOOP ocober € YHNOHAIWHUMKUCA NPU3HaKamu, nog-
XOAAWMMKM ANs HOBbIX ycnoBuin. OT60p Maet no dpeHoTUnam M onpeaensiowmnM Ux reHo-
TMNam.

Ju3pynTHBHLIN, HJIM paspeiBalomuii, oréop. Bo mHOrmx
NPHPOAHBIX MONYJANUAX CYIIECTBYIOT Ipynnsl ocobeit, pas-
JuYaomuecs Mo KAaKOMY-TO ONpe/ieIeHHOMY NMpu3HaKy (oOKpa-
cKe, (hopMe KPBIILEB U Ip.) ¥ NPH 3TOM He MMeloIue nepe-
xonHbIX (hopMm. Takoe ABNeHNE NONYIHJIO HA3BAHUE NOAUMOD-
guama. ITonnumophuam xapaxTepeH AJA KOJTOHHI HEKOTOPHIX
BHJOB I'MIPOUJIOB, V KOTOPLIX HA OAHOM CTOJIOHE MOI'YT pas-
BABATHCA PHJPAHTHI PA3HOI'0 CTPOEHHA. XpecToMATHHHBIMH
npuMepaMu noJauMopduaMa caysKaT obmecTBeHHbBIe HACEKO-
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3BOMOUMOHHOE
YYEMME |  Mble (I4esibl, TEDMHTBI, MyPaBbd U T.X.), ¥ KOTOPBLIX CyIIe-
)

CTBYET 4eTKOe pasfieneHue QyHKIUIA (HanpuMep, MypaBbH-BO-
WHBI, MypaBeH-(Dypa’KUpH, T.e. cOOPIIUKY KOpMa, Hapuna —
NpoACJKATENBHUIIA POJA) MeXKAY 0co0AMH OAHOM ceMbH HIIH
KOJIOHHH.
C reHeTHYeCKON TOUKH 3peHUSA NONHMOPPH3M NOHMMAETCH
KaK YCTOMYHBOE NMOAJepIKaHue B MONYJAHAINH ABYX ¥ Dojee re-
HOTHIIMYECKHUX KJIACCOB ocobeil, XapaKTepH3VIONIUXCHA 3aMeT-
HBIMH (hbeHOTHIHYECKHMY pasznuunamu. [Honumopdusm MoxeT
OBITH PEe3YJABTATOM JeHcTBuA Jduszpynmusnozo ombopa, Ko-
| TOPHIH BHEpPBLIE ONMCAH aMepuKaHCKHM yuyeHulM K. MasepomMm.
i Hanpumep, y AByxTOo4Ye4dHO! 60Kbeil KOPOBKH CYIIECTBYET Ce-
30HHBIN MOMMMOPOMH3M B BHJIe ABYX I[BETOBBIX MOpP(: KpacHOHi
! ¥ yepHoii. KpacHusie 603KbH KOPOBKH JyYIlle BEIXKHBAIOT 3UMOM,
a YepHBle — JIETOM.

—-— - - J T e amm . crmeam TR T A T T | -

Takum 06pa3oM, AM3PYNTUBHLIK OTOOP CNOCOGCTBYET CYWECTBOBaHMIO B npeaenax nony-
nauuMM AByx v 6onee GEHOTUNOB U INUMUHUPYET («yGUupaeT») NPOMERYTOUHbIE GOPMBbI.
MpoucxoauT ceoeobGpa3Hbii paspbiB NONYNALKK NO onpeseneHHoOMY NPU3HaKY.

Msan MBaHoBuy | Cpeau HEKOTOPBLIX BHAOB NTHIL (IOMOPHHKH, KYKYIIKH, CO-
Wwmanbraysed | gosoofpasHble U Ap.) PAcIpocTpaHeHbl HBeToBkle Mopdel. ITo-
N | oBoi#t AuMopduaM (pasdamune 1O OGJMKY CAMIIOB M CAMOK, Ha-

npuMep KYKOB-OJIeHeH, JIbBOB, KYpooOpasHBIX
M Ap.) — YacTHHIN cayuai nonmumoppuama. Ilo-
JAUMOp(hU3M HEeKOTOPBIX BHAOB YIHTOK obecme-
YMBAET BO3MOKHOCTh X CYIeCTBOBAHHUA HA pas3-
JIUYHBIX BUJAAX No4yB. B cozpaBminxcsa yCJIOBHAX
AJIA Kaxaoi u3 GopM HauMHAET AeiCTBOBATH OT-
0op, HANpaBJeHHBIH Ha ee CTAOMIH3AIIHIO.
Crabuauaupyromuii oréop. Teopuio cmabu-
ausupyrouyezo ombopa paspaboras Bega-
HOIAHACA OTe4YeCTBEHHBIH 0M0JI0r-3BOJIIOIMOHHACT
akazemur U.H. IlImansraysen (1884 — 1963).
On nucau, yro crabunusupylomas gopma ecre-
CTBEHHOT'0 0TOOpA pPeann3yercsa Ha OCHOBE CeleK-
IMOHHOT'O IPeUMYIIecTBa NpeACTABATENEH cpe/l-
Hell HOpMEI Hepejl BCeMH YKJIOHEHHAMH OT 9TOM
HOpMEI (pHc. 3.6). Xopolio u3BecTeH TaKoM IIpH-
Mep AeHCcTBHA HanpasiaeHHoro orbopa. B Heio-
Hopxe (CIIIA) nocne cuabHOro yparasa norutao
foJbIIOE YHCJIO TOPOACKUX Bopobnes (Passer domesticus). Op-
HHTOJIOTH BBIACHUJM, YTO ¥ MOrH6MIAX BOpoObeB KPBLIbA JHG0
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OblIM 3HAYHTENBHO KOpode,
aubo 3HAYMTENBHO NJIHHHEe
VCTOABIIHXCH CPEAHHX I10-
zasareneil. BelxkuBImHe BO-

Yucno ocobeit

Iasnenue Hasnenune
poObH MMeNu KPLLILA CPej- orGopa or6opa
seit gnunsl. Bexwle Tpsco- Q}‘ ‘,f//

rvaku (Motacilla alba), oxo-
TAIMHeCcHA 3a CTPEKO3aMH, HaMeHYnBOCTL NPHAHAKA
0bbIuHO AOBBLIBAIOT HACEKO-

MBIX C VKJIOHAKIIAMHACH OT CpeJlHel BeJIMYHHBLI NPH3HAKAMH.
Yro KacaeTcs 4YeJoBeKa, TO aKe caMble He3HAYHATENbHEIE HA-
DYIIEHHSA 110 cAMBIM MeJaKuM 21 — 22 mapaM XpoMOCOM IPHBO-
AAT K CEPbEe3HOMY HACJEACTBEeHHOMY 3a00/IeBAaHHI0 — CHHIPO-
vy Jlayaa. MameHeHua B Oojiee KPYIHBIX XPOMOCOMAaxX 3aKaH-
YUBAIOTCA IHOEIbI0 OILIOAOTBOPEHHOM AHIEKIETKH.

3BONOUMOHHOE
YYEHME

Crabuanaupyrolias
$opma ecTecTBEHHOro
orbopa

Crabunuaunpylowmuin otéop, otépacsuiBaa MyTaHTHbie GOpMbI, HAanpaBneH Ha 3auu Ty
m BM0B OT pa3pylialowero AeACTBUA MyTauMWOHHbIX npoueccoB. OH gedcTBYeT C MoO-
MEHTa Hayana npucnocobneHun ocobei K U3IMEHAIWHUMCA YCNOBUAM, 3aKkpennaer
npucnoco6neHns, COOTBETCTBYIOWMUE HOBOW 06CTaHOBHE, W BbIGpPaKOBbLIBAET OTHNOHSA-

lowmrecs Gopmbl.

Ora dopma orbopa HanpasjaeHaA HA Cy’KeHHUe HOPMEI peak-
nuu ¥, kaxk ykassiBan U. U. IlImanerayseH, «IpoABISeT CBOe
AeiicTBHEe NPH YCTAHOBHBIINXCHA 9KOJOIHYECKUX YCIOBHAX
¥ OHOMEeHOTHYECKHUX COOTHOMEeHNAX » . CTabHIu3upyomuii oT-
fop — rapaHT cTabHAbHOCTH (YCTOHYHMBOCTH) B IPHPOAHBIX
nonynanuax. Y. JlapeuH roBopua 0 KOHCEPBHPYIOIIeH posau
€CTEeCTBEHHOro orbopa B YCTAHOBUBIIUXCSH YCIOBHUAX CYIIECTBO-
BaHUA.

3.4.1. BO3HUKHOBEHUWE NPUCMOCOBJIEHUH

Ilpucnocofenns OPraHM3MoOB K YCIAOBHAM CYI[eCTEOBA-
HMA. B peaynpraTe AeiicTBHA ecTeCTBEHHOro orbopa y pacre-
HHMH ¥ JKHBOTHBIX BO3HHKAIOT NIpHCIOCObIeHusA, COOTBETCTBY -
WIIHe TOH cpejfe, B KOTOPOH OHM NOCTOAHHO BCTPEYAIOTCAH.
HaBecTHO, 4TO OTHIILI UMEIOT IPUCIOCOOIeHUA A oJieTa —
KpbUIbA. Takue npucnocobiieHUA K YCIOBUAM CYIIECTBOBAHUA
usnaBHa obpamanu Ha ceb6a BHHMaHMe 4yenoBexka. Hemapom
TOBOPSAT, YTO «KPBLAbA AaHbI OTHIE ANA nojeta». K BogHOM
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3BONOUNOHHOE
YYEHUE

cpejie MIPpeKPacHO aJanTHPOBAHEI PEIOBI. 3/IeCh TAKKe yMee
HO BCIIOMHHMTBL BhEIDaX€HHEe: «4yYBCTBOBATH ceba Kar PHIC
B BOZE».

Mon aganraymes NOHUMAETCA COBOKYNHOCTb MOPHODU3HONOTMHECKHX, NOBEAEHYECKHX,
NONYASLMOHHBIX U APYrUX ocobeHHoCTen AaHHoro GMONOrM4ecKoro BMaa, Kotopan obecne-
YuBaeT BO3MOMHOCTL €ro CyllecTBOBaHWA B OnpejeneHHbiX YCNOBUSX BHElWHeA cpeabl.
ApnanTauuen Takke Ha3bIBalOT Cam NPOLECcC BbipaGoTKU NPUCNIOCOBNEHUH OPraHM3mMoB
K YCNOBWSAM CYLIECTBOBaHMA.

MpucnocobreHun
OpPraHuamoB K
YCAOBHAM
CYULECTBOBAHWA:

A — NOKPOBUTEAL-
cTBeHHan ¢opma
ryCeHu1ubl
(HanomuHawowan
CYYOK), 3alMuiaowan
€e OT Bparos;

B — MUMUKPUA:
cAeBa — TapakaH
(BBEPXY), OYEHL
NOXOXHIA Ha BOXbIO
KOPOBKY (BHW3Y),
KOTOpan HecbeaobHa;
cnpasa — Myxa-
LWMeAeBHAKA,
noApaxarluan
3EMARHOMY LUMEAD
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ApnantTanun, Hau npucnocobieHud, GOPMHUPYIOTCA HA TPO-
THAXXEHHUH BCeX CTAAUN OHTOreHe3a (MHAMBHAYAJIBLHOIO PA3BH
THA) ocobm Buaa. OGBIYHO PA3IWYAIOT AJANITAIIMN 0OIHe U U8
HEIE.

Ob6wue adanmayuy — NPUCTOCOOJEHHA K YKU3HU B 00
IMUPHOH 30HEe (qUanasoHe) ycaoBuit cpensl. K aganranuaM o 0~
IIero IJiaHa OTHOCHAT, HAIPHUMep, NpHCHocobJeHHOCTE KOHed"
HOCTel! NO3BOHOYHEIX K HA3eMHOM cpeze (60JbIINHECTBO pen
N, MIEKONHTAIOIINX ), MJIABAHUIO (PBIOBI, KUTOOGpPA3HEIE
MOPCKHE YepenaxH ! Ip.), HoJeTy (ITHIbI, PYKOKPBLIEIE MJIE
KOITUTAIOUIHe).

Hacmuvie adanmayuu — COEIHATH3ANNA K OIpe/ieleH-
HOMY 00pa3y xusHu. K TakuM ajantanmsaM OTHOCAT, HAIPEMED,
npucnocobIeHHOCTE KOHEYHOCTel MO3BOHOYHBIX K Oery (aHTH-
JIONBI, JIOIIAZH, CTPAYCHI ¥ ApP.), pololieMy obpasy Ku3HH (Kpo-
Thl, MOT€DbI, IOKOPHI, CJENLIIIA | Ap.), Ja3aHWIO M0 JepeBbAM
(0be3bAHEI, IEHUBILLI, AATIEl, TAIIYXH U IIP.), PA3JIUYHBEIM TH-
naM noJserta (rpudsl, COKOMIBI, aJas0aTPoCkl, YTKH H 1p.) U ILIa-
BaHUA (AKyJIbl, MODCKHE Yepenaxy, MUHTBUHEI, TIoNneHn). Muo-
IO IPUMEPOB YACTHBIX AJAlTAIMIl CBA3AHO C HAIHYHEM Y HKH-
BOTHBIX TAK HA3LIBAEMOH NoOKposumenibCcmeeHOl OKPACKU.



YCNOBHO PasnuYyalT HECKOJLKO THUIOB IOKPOBHTEJLCTBEHHOM
okpackH (MHOrAa ¥ GopMEI Tesla): MAaCKMPOBKY, MUMHKPHIO, Ae-
MoHcTpanuio. Mexay Bble/JeHHBIMH THIIAMH CYILIeCTBYeT He-
maJjio nepexosos (puc. 3.7 —3.9).

Mackupoexa — npucnocobiesne, mpu kKoropom dopma
Tejia ¥ OKpacKa XKUBOTHBIX CIHBAKTCA C OKPYKAII[HMHA
npeameramu. Hanpumep, rycernna 6abouku-nageHUIbI 110~
X0)Xa HA CYYOK, HACEKOMOE MAJIOYHHK — HA CYXYI0 BEeTKY,
aBCTPAJIHHCKHE PLIOBI-TPANWYHUKH — Ha NpubpeHbIe BOAO-
pocau. Beliensior ciaeayIoniHe OCHOBHBIE THIIBI MACKHPYIOIIei

3BOMIOLMOHHOE
YHEHUWE

MNectpan okpacka
CaMKu rarm,
CKPbIBAKLLIERA ee oT
Bparos Ha ¢oHe
y4acTka TyHADbI

PacuaeHnsowan
oKpacka xupada (A)
W Turpa (Bb)
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OKpacKH: KpunTudeckas (obecriednBaeT CXOACTBO C OKPY
wmuM QoHOM); pacdueHsAOmAas («pasMbIBaAeT» KOHTYD 3K
BOTHOI'0; XapaKTepHAa JIJIf AWIl, & HHOTAA ¥ CAMHUX IITHI], I'H
AANIMXCHA OTKPBHITO HA 3eMJie, — KYJIHKH, YTKH, KO30J0!
M 1p.); CKpajakiBapmas (OCHOBAHA HA NPUHIIMIE «IPOTHBO-
TEHH» ).

Mackupymomnias OKpacka oco0eHHO BajKHA JIJIA 3alUTHl 0P~
raHN3Ma Ha PAHHHX 2Tanax HHAABHAYAJILHOTO PA3BUTHA (AHIL,
JIMYUHOK, OTEHIOB, AeTeHbIIIeH MIeKOIMUTAINX 1 T. 4.). ¥ 0T~
KPBITO FHE3AANMXCA NTHI] TAKYI0 OKPACKY MMEIT CAMKH, YTO
ocoberHO HEOOXOMMMO B IIepPHOJ HACHIXHBAHMUA KIaaku. Pac-
YIeHAIad OKPACKA MOMeT OLITh ¥ XMIIHUKOB, MCIOJIb3Y~
OIIUX JJIATEeIbHOE MOAKADAYINBAHNUE JKePTBbI: TUTD, JeoIapa,
ATyap, OKVHB ¥ Ap. HekoTopsle :XKUBOTHBIE CIIOCOOHEI K OBICTPO-
MY H3MEHeHHI0 OKPACKH B 3aBHCHMOCTH OT M3MeHEeHHUS OKpY-
kawmero ¢oHa, HAIPUMep PasJM4YHbBIe BUALI KaMbaibl, Xxame-
JIEOHOB.

Mumurxpus — cXofcTBO 6e33aIHTHOTO M chefobHOrO BUA
JKMBOTHOT'O C OJJHUM HJIH HECKOJBKHMMH NpPEJCTABHTENAMHA He-
POACTBEHHBIX BHM/JI0B, XOPOIIO 3AIIHINEHHLIX OT HAaNaAJeHHSA
A moeJaHWsd XHIDHUKOM (MuUMemu3M) HIA C PACTEHHAMHA
M peaMeTaMH OKPYXKalomei cpeasbl (Mumesus).

Pasnuunsie (GopMbl MUMETH3MA XapPAKTEPHBI [AJA IEJIOTO
pAa BHIOB HACEKOMEBIX (MYXH HMHTHDVIOT OC, IIIMeJeii), amMei
(HEeA OBHTEHIE 3MEH MMHUTHDYIOT OKPACKY M NOBEJeHHe SI0BH-
ThIX). XpecToOMATUIHEI CJeAYIONIUEe IPUMEePhl MUME3HH: HEeKO-
TOpBIe MOPCKME KOHbKH, HAIDHMED KOHEK-TPANHYHHK, HAIIO-
MHHAIOT BOAOPOCJH; AHIA HEKOTOPHIX KYJIHKOB (KYJIHKH-COPO-
KM, 3yHKH) CXOAHEI 10 OKpacke u hopMe ¢ rajibKoi (y 3aKphITO
THEe3AANMXCA NTHUI[, HAIPHMED Yy AVIJIOTHE3IHUKOB, AHIlA He
OKpAallleHkl); ryceHuIa 6a60YKH-IAIeHUILI HATOMHHAET CYX0i
CYYO0K; HACEKOMOE MAJIOYHHMK MOXO0YKEe HA CyXHe IPYTHKH; Ha-
3BaHUe pEIOA-JIMCT FOBOPHUT camo 3a cebs; HekoTopkie 6aboukn
NOXO0KH HA CYXHe JHUCTHA H Ja)ke HMHTHDYIOT HX IIaJleHHe IPH
moJieTe W Ip.

Brigensior ase GopMel MEUMHKpuM: 6eHTCOBCKYIO (110 HMe-
HE I'. Beiitca) u mionneposckyio (®. Mioanep). [Ipumepom
0eiTCOBCKOI MEMHUKDPHH CIAYKHT CIAy4Yai CXOACTBa OTAeIbHBIX
BU10B 6abouek-0esIAHOK ¢ HECHEAOOHBIMH SAPKO OKPAIIEHHBI-
MH M JYPHO NaXHYIMHMHA OaboukaMu-relukoEngamMu. B Bapu-
aHTe MIOJLIEPOBCKOH MEMHUKDHH HECKOJbKO 3AIIUIIeHHBIX BH-
0B KUBOTHBIX MMEIOT CXOAHYIO BHEIIHOCTh B OKPACKy — 06-
PasyoT COBOKYIHOCTH BHAOB, HA3BIBAEMYIO «KOJbIO». Tak,
MHOTHEe BHJBI OC CXOAHBI MeXAy coboii. fifoBuThIie HACEKOMEBIE




(KIOn-CONJATHK, YKYK-HADBIBHUK, CEMHTOYEYHAH OOMXKBA KO-
POBKA) HMEIOT OTIYTIUBAKIYIO OKPACKY — KPACHYIO C YePHBI-
mu nateaMu. HacekoMosagabkle nTHIkl, BEIpabaTeiBas «ped-
JeKC OTBpallleHnA» Ha OJHOM BHJe, VKe He TPOTAKT BHILI
«KOJIBIA» .

MuMUKDHA YV PACTEHUH CIYIKNT JJIA OTIYTUBAHNS WIH IIPH-
BJIeYeHHA ¥KHUBOTHBIX. Hanpumep, TUIIEeHHBIE HEKTAPA [BETKH
Geso3opa CXOAHBI C MEIOHOCHBIMHY I[BETKAMH W MOA00HBEIM 06-
pasoM IpHBJEKaOT K cefe HaceKOMEIX-onblnuTesneil. Jlorune
npucnocobIeHnA HACEKOMOAAHEIX PACTEHHNA «IOAPAXKAIOT» AP-
KHM IBETKAM APYIHX BHAOB M TAKHM cIocof0M 3aMaHHBAIOT
B JIOBYIIKY HaceKoMEIX. ITosaraioT, 94TO BOSHUKHOBEHHE MUMM-
KPHH CBA3aHO ¢ H30upaTeabHbIM McTpebIeHNeM KUBOTHBIX MJIN
pacTeHHH.

Hemoncmpayun (yzpoxmarouan unu npedynpexcda-
owan oxkpacka unu ¢gopma) xapakTepHa IS ¥KHUBOTHBIX,
obnazawmMuXx ANOBHTHIMHA 3ybaMu (AJZOBHTHIE 3MEH), JKaJA-
IIAMH OpHCHOCcO0IeHNAME (FKaNAlIne NePeloHYaTOKPELIbIe:
nyesabl, OChl), AZOBHTHIMM KOMKHBIMH KeJezaMu (ambubum:
OrHEHHAadA cajaMaHApa, epiasHku u ap.). Takue BuALI ume-
0T OTOYTHBAIOILYI0 OKPacKy (MI0JJIepOBCKaA MEMHKDHA) HIIH
0cobBIil «pUCYHOK» (HAanpuMep, Y HEKOTOPBIX 3Meitl), KOTophle
XOpOIIO 3aNOMHHANITCA JPYIHMH XUBOTHEIMH. Pan anosu-
THIX 3Meil OIIOBENaeT O CBOEM IPHUCYTCTBHH He CTOJIBKO OKpa-
CKOH, CKOJIBKO 3BYKaMH, B OCHOBHOM TaK HA3LIBAEMOTO HH-
CTPYMEHTAJNBHOIO Xapakrepa, T.e. u3faBaeMeIMu aAubo ¢ no-
MOIBI0 TPeHHUA 4Yemyek (ada), nubo ¢ NOMOIIBI CIEeHATb-
HOH «IOrpeMyIIKH» HA KOHUYHKE CBOEro xpocra (rpemydmne
amen).

IIpoucxoxaenne NPUCIOCODICHNI H HX OTHOCHTEJIBHOCT.
JBoJONHA HanpaBieHa Ha npuobpereHme mpucmocobieHu.
IIpuopurer HayuHOro 06'LACHEHHs CIAY4YAE€B NpHCHIOCObIeH-
HOCTH XMBOTHBIX M pacTeHMi npuuaairexur Y. Japsuny.
. B. Jlamapk cudTas, YTO OPraHU3MEI 001aJaI0T BPOXK IeHHOMN
cr1ocobOHOCTREI0 UBMEHATHCA MOJ BANAHWEM BHEIIHEH cpeasl
¥ TOJBKO B MOJIE3HOM IJif HUX HanpasiaeHuu. Bpaa aum BO3-
HUKHOBEHHE KOJII04eK Aukobpas3os, exxell, TeHpeKOB (Majara-
CKapCKHe MEeTHHUCTHIe K1) HeIloCPeCTBEeHHO CBA3AHO ¢ Ipo-
ABJIEHUEM YCJIOBHIl BHelnHeil cpeasl. Y. [lapBuHE n0KAa3as, 94TO
aJanTalliy BOZHUKAKT B PE3YJILTATE AEHCTBHSA €CTECTBEHHOTO
orbopa. Tonbko obnanaTenn Gosee OCTPHIX W MPOYHBIX KOJIIO-
4eK BRIKMBaANHU B Gopebe ¢ XMIIHMKAMHA B MOTJIM OCTABIATE
su3HecnocobHoe moroMeTBo. Tak, U3 MOKOJEHNA B TIOKOJIEHHE
HAKAIJIMBAJIHCH ¥ 3aKPEIIANNCH Te MOJIe3HbIe HACJIEeJCTBeH-
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YYEHUE HBIe UBMEeHeHHdA, KOTOpEIe cunocobeTBoOBaIN COXpaHeHHIO U I
OBeTaHuO BHOA.

@

B pesynsTarte MCTOPUYECKOrO PasBUTHSA MMBbLIX CYLLECTB BCA WX OPraHu3alus (CTpoeHue,
NoBEAEHUE) OKA3bIBAETCA rMy6OKOo aganTUBHON. OAHAKO NPUCNOCOBNEHHOCTb OPraHU3MOB
K Cpefe, HeCMOTPR Ha BCE ee COBEPLIeHCTBO, He abConiTHa, a OTHOCUTENbHa. OTHOCH-
TENbHOCTb NPUCMOCOGEHMA NPeXae BCero CBA3aHa ¢ TeM, YTO YCIOBUA BHELHeR cpeasl
HEepeaKO MEHSIIOTCA 3HAYWMTEeNbHO BbicTpee, YeM GOPMMPYIOTCA T€ WK WHbIE NPUCTIOCO-
6nenun. A yXKe UMeloLLMecs NpUCNocobNeHns TEPRIOT CBOE 3HaYeHWe AR OpraHu3Ma
B TpaHchOPMUPOBAHHOW cpeje.

JlokazaTenbCTBAMM OTHOCHTEIBHOCTH IPHUCIOCcobIeHHH MOTYT
CAYIKHTE CJHeAVIONNE IpuMepsl: 1) HosIe3Hbiil B OMHUX YCIOBHAX
OPraH CTAHOBUTCHA OECIIONIE3HBIM M JayKe OTHOCHTEILHO BPEAHBIM
B IPYTHX: CPABHHUTEJIHHO AJTHHHBIE KPBLIbLA CTPHIKEH, IPHCIIOCO-
O/IeHHBIE K CTPEMUTEIEHOMY IPOAOJLKUTETLHOMY ITOJIETY, CO3/a~
IOT ONpeJiejIeHHEbIe CJIIOMKHOCTH IIPH B3JIETE C 3eMJIH; AJUHHBIE
KPBLIIBA MOPCKOH OTHIIBI — (Ppperara He AT €l MOAHATHCHE
€ rIaJIKO# TTOBEPXHOCTH MODS; CTPAHCTBYHOIIMH ansbaTpoc HE
B COCTOSTHMH B3JIeTeTh ¢ naxyObl Kopabns; 2) 3aluTHRE TPHCIIO-
cofIeHHA OT BParoB TAKKe OTHOCUTENBLHBI: ANOBHUTHIe 3Men (Ha-
npuMep, TagI0KH) MOeAaoTCa eXaMi, CBHHBAMH, KOTOPhIE MAaJ0
BOCIIPUMMYMBEI K HX A/1Y; KPYIHAaA AepHUIla — Cephlil BapaH —
MAaJi0 BOCHPHHMMYHMBA K AAY KOOpBI; 3)IpoABIeHNe HHCTHHKTOB
MOJKeT TaKkKe OKasaThCA HelleaecooOpasHbIM: HAaIpUMep, 3alluT-
Hafd peaknu#A (BBIIYCKAHUE CTPYH AYPHO MAXHYINEH KUAKOCTH)
CKYHCA, HATIPABJIEHHAS IPOTUB MAYIIEro ABTOMOOWIIS, — PaCIIpo-
CTpaHeHHAaA NPUYHHA THOeJm 3TUX 3BepbKOB Ha goporax CIITA;
4) mabmogaeMoe «nepepa3BUTHE» HEKOTOPHIX OPraHOB, KOTOPHIE
CTAHOBATCA MMOMEXOH NJA opraHuaMa (aBreHue runepmopdosa):
orpomHsie (10 3 M 1 6oee B pasMaxe) pora BEIMEpPIIEro 6oJbIiie-
pororo oneHda (Megaceros eurycerus); 4pe3MepHO DA3BUTHIE KJIBI-
Ku 6abupycces! (AMKOI CBHHBN); YCTPAIIAIOIHE KIBIKA-KHHIKAIII
BEIMepIINX cabieayObIix THIpoB (MaxafpogoB, CMUIOJ0HOB), U3~
JUINHE NJUHHBIe OMBHH JPeBHUX X000THBIX — MACTOJOHTOB.

3.4.2. BWAOOBPA30BAHUE

B peaysbrare cAOMHEHIINX MHUKDO3BOJIOMMOHHLIX IPOIeC-
COB, IIPOTEKAIONIUX B IPHPOJHELIX MONYAANNAX, MOTYT BOSHHKATE
He TOJILKO HOBBIE TIPUCIIOCOOIeHNSA K YCJIOBUAM CYINeCTBOBAHUSA,
HO U HO8bLe sudsbi. Ha Bonpoc 0 ToM, KAK BOZHHUKAIT HOBEIE
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Tpyaa «Ilpoucxoxaennie BUAOB...» . OTAENBHYIO IJIABY CBOGH KHH-
TH OH HOCBATHJ 00CTOATEILCTBAM, BIATONPHATCTRYIONIMM 00pa-
30BAHMIO HOBHIX (DOPM IIOCPEACTBOM €CTECTBEHHOro oTbopa.

B ocHoOBy cxemm BujooGpasoBaHusa OBIIH MOMEINEHBI JBA
OCHOBOIIOJIATAIOINUX NPHHIMNA: dusepzenyuu (MIN PACXOkK-
JeHHUA MPH3HAKOB) U MOHOGUAUU (IPOUCKOKACHUA IOTOMKOB
OT OgHOrO 00Imero mpeaka).

Niobas anddepeHumaumns BHYTPU BUAA MUBBIX OPraHU3MOB MOXeT BbiTe npejacTasneHa

m Kak npouecc o6ocobneHns Gopm (MECTHbIX, IHONOrMYECHKMX, reorpaduyecHux) U Bbipa-
BGOTKM HEKOTOPLIX pasnu4Min Mexay 3Timu ¢opmamu. HavansHoe pacxompaeHue Gpopm
3HameHyeT co6oi HavanbHyio dasy 3B0NIOUUOHHOro npouecca.

HM3BecTHO, 4TO caMas »KecTKasd KOHKypeHnus Habmionaercsa
Mexay Haunbosnee Gm3KuMu (GOPMAMHE JAHHOTO BHAA U IIpeKIe
BCETO B CHJIY GOJIBIIOrO CXOMACTBA HX KH3HEHHBIX moTpebHOCTEi
(TpeGoBaEmi K yciaoBuaM cymiectBoBaHusa). Ilo aToli npuuune
nouepuue Gopmel, Gonee APYrUxX OTKIOHAIOIHECHA OT CPeAHEro
3HAYeHHHA, Oy IYyT HAXOMUTHCH B HAHIYYINHAX yeJaoBuax. C apyroii
CTOPOHBI, IPeAKOBasA (MATEPHHCKAS) ¥ IPOMEIKYTOYHBIE (DOPMBEI,
Gosiee CXOAHEIE APYT € APYroM, ByAYT $KeCTKO KOHKYPHUPOBATH
¥ II09TOMY HMeTh MeHbIlle IIaHcoB A nobeasr B Gopsbe 3a cy-
mecTBoBaHue. MTOrom sBosonuy npeiKoBo# (POPMBI CTAHYT pas-
HOoOBpasHEIe, 3aMETHO OTJIHYAIOIIHecH Mexay coboif mOTOMKH.
Pasnoobpasue dopMm obecrieunBaeT BOZMOKHOCTL Hanbosiee moJ-
HOI'0 MCIIONB30BaHUSA MPHPOAHEIX PECYPCOB, BCEro MHOroobpasus
oxpysxaromeit cpeast. Y. [lapena nucan: «Haubonee peako pas-
JMYAONINecH PASHOBUAHOCTH KAKOro-HUOYIb BHJIA 31aK0B OyayT
HMeTh HanOOJIBIINe IAHCH HA YCIeX W YBeIHdeHHne B YHAce, ... a
KOI/Ia PASHOBUAHOCTH OY€Hb PE3KO0 OTJIMYAIOTCH OAHA OT APYToii,
OHM IePexXOAAT Ha cTeneHb Buja». 4. lapBuHOM ObLIA IpERsIo-
sKeHa rpadhuyecKas cxeMa JUBepreHInH GopM, HATIALHO AeMOH-
CTPUPYIOIAas IPpHHOUNOEI BuAooGpasoBanus (puc. 3.10).

BuA CylLECTBYET KaK OTAENbHLIE B TOW MM MHOM CTENEHW W30AMPOBAHHLIE NOMYNALMUM.

m Moka Memay NonynAaLMAMKM MMEETCA NOTOK reHETUYEeCKoH MHOPMaLUWK, BUA NpeacTasns-
€T co60i €MHYIO, LENOCTHYIO cUCTEMY. MPU BOSHMKHOBEHUM MNOMHOM M30NALMKM NOTOK re-
HOB ME/y M30/IMPOBaHHLIMK NONYNALMAMKM NPEPLIBAETCA, YTO B CBOK 04Yepefb NpUBO-
[MT K PenpoiyKTUBHON M30nALMK. Takue penpoayKTUBHO M30/IMPOBaHHbIE MONYNALMK YIHe
ABNATCA CAMOCTOATE/IbHBIMK BHAAMM.
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Cxema avBEpreHuMm
HOpM (PUCYHOK

Y. AapsuHa):

A—L — 11 supoB
PRAOB.
[OpH3OHTaAbHbBIE
AMHUW — UHTEPBaAbI,
KaXAbli M3 KOTOPbIX
NpeACTaBAsieT

1000 noxoneHui.
Toukamu 0603HauEHbI
AWHWH BCTPEYEEMOCTH
B0 BPEMEHW
pasAnuuHbIX GOpM
Kaxaoro BuAa;
CTPOYHBIMM
ABTUHCKWMM

ByKBamu — «XOpOLWO
BbIAEARIOWMECHA™
Pa3HOBMAHOCTH

Puc. 3.10
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IMocTenenHoe BHAOOOPA3OBAHME B 3aBHCHMOCTH OT Xap
DA M3OIALMY MOAPASAETACTCA HA reorpadueckoe u SKONOTH-
geckoe. ’

lFeorpaguyeckoe, v annonarpHyecKkoe, BHA006pa3oBanHHe CBA3aHO C pacluMpeHHeM
apeana UCXOAHOro BMAa WM OCYLECTBNAETCA NOCPEACTBOM ANUTENbHOW reorpaduyeckon
W30NAUMK NONYNALMA.

Ocoboe BEMaHWe reorpaduuecKoii H30MANNN B IPOLECCe BH-
AoobpaszoBaHUsA YAENAN KPYITHeHIINIH aMepHKAHCKHH 300JI0T-9B0~
mionuorucT 3. Maitp. BosHuKHOBEeHHe PA3IMYHOIO Poja reorpa-
(huueckux nperpaj (ropHbie XpebThl, MOPCKHE IIPOJINBLI, OJOCHD
JKAPDKHUX MYCTHIHb U IpP.) IPHBOAUT K BOSHUKHOBEHHIO U30AA-
moeé — reorpamuecKu H30JHPOBAHHBIX Nomynanuii. B peayib-
TaTe ITOrO B eIMHOM 2erodonde Buja (COBOKYIIHOCTH MeHOB) 06~
pasyeTcsi cBoeoGpasHbIil paspsie. Co BpeMeHEM B M30IMPOBAHHEIX |
reHooHAax GyAYT HAKATLIMBATECA HOBLEIE MYTALMH U OYAYT BO3-
pacTaTk pasnuumusa Mex Ay nonyiasnuamu. OcobeHHO ApKO aTO
NIPOABJIAETCS Y BHIOB ¢ OGIIMPHBIMY APEalaMu, IOCKOIBKY yiKe
caMu 1o cefe YCIOBHA CYIIeCTBOBAHMSA B HUX pasnuuHbl. Hampu-
Mep, MKHUBOpPOAAIasA AmepHna Ha ore EBponsl oTKIagbIBaeT




Aina, a ocobu cpeiHeeBPONEHCKHX ¥ CeBEePHBIX NONMYJIAIMMA
ANNEHKUBOPOAAINHN, MIOCKOIBKY B YCJIOBHAX KOPOTKOIO M OTHO-
CHTEJIBbHO XOJOJHOrO JIeTa HX AiIa He YCIeBaloT PA3BUTHCH.

JiuTenbHOE MpephHIBAHME MOTOKA MeHOB MEXXAY H30JIATAMHU
NPUBOAMUT B KOHIE KOHIIOB K MX PENPOAYKTUBHONR U30JIANUNA ¥ 00-
Pa30BAHUIO CAMOCTOATENLHEIX BU10B. CylliecTBoBanue aHdemu -
HbiX U006, BUACTHOCTH Y3KO JIOKAJNBHBEIX SHAEMHKOB (BHIOB,
BCTPEYAIIIUXCA TOJHKO HA MPOCTPAHCTBE HeGOJBIIOrO reorpa-
(hrueckoro paitoHa), — peayJbTAT AJIUTEJbHON reorpaduuecKkoin
usonanunA. [IpuMepamMu JIOKaILHOIO 9HAEMH3MAa CIYKAT: (payHA
paukoB 03. Baiikan (ozepo 20 MJIH J1eT M30JAMPOBAHO OT APYTIHX
BOZOEMOB), baiikaibckas Hepna, rarrepus (ocrposa y Hogoit 3e-
naaaum), 13 BUAOB rajanarocCKMx, WiIH JapDBHHOBBIX, BEIODKOB
(puec. 3.11), npeacrasurenu dayssl o. Magarackapa (TeHpekH,
neMypsl 1 11p.), Hopoi Senanaguu (KuBK U 1p.), ABcTpanuu (pas-
JIMYHBIE BHU/LI CYMYATHIX, IONYTAEeB ¥ T.A.) ¥ Ap.

W3 npuBeieHHOr0 CIMCKA 9HJAEMHKOB OTYETIMBO BUAHO, YTO
CpeAX PA3INYHBIX THIOB reorpaguveckKoi uaonsnum ocobas
PONb MIPHHAMJIEKHUT OocTpoBHOH usonanuu. Kerarn, Y. [lapeun
nucai, 9ro Ha 'ananarocckux ocTpoBax us 26 BHAIOB HA3EMHBIX
nrun 21 — 23 Buga saagemuunsl. JJoaroe Bpems reorpadbudeckas

3BOMOUMOHHOE
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Puc. 3.11
PaaHoobpaaue
BbIOPKOB
Ha laranarocckmux
0OCTpOBax
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HM30JIALUSA CIIOCOOCTBOBAIA COXPAHEHUIO (DIIOPEI 1 (hayHBI OCTPO-
BoB. C pasBuTHeM MopemiaBaHHA 0e30IIACHOCTH €CTECTBEHHBIX
JKUTeJIeH 0CTPOBOB crana nnosopHoii. Tak, B Hopoil 3enanann
no nosBnerusa tam mogeit (XIIIB.) oburano no meHbiein Mepe
37 BHIOB HeJIeTAIINUX NTHI (B TOM YHCJe Pa3JUYHbIE BUJbI
MOa, MM JAHOPHHCOB), & ceiiyac OCTAJIOCh TOJBKO 3 MEJKHX
Buja KuBu. YesoBeKoM Obliu ucTpebiieHBI APOHTHI, WJIHA JOA0
(MackapeHCKHe OCTPOBA), HEJETAIOIIHUE CTEJJIePOBbl DaKJIaHBL
(Komangopckue octpoBa), GecKphlikle rarapku (Iocjefaue oco-
ou yauuTOoKeHsl Ha 0. Mcnangus), suuopaucs: (0. Magarackap),
oTkpbiTas [lapsuHoM donkaeHgckas Jucuna u ap. [Hocnegnee
JlapBuH npeaBuaen, HanucaB: «'lepes HECKOJBKO JIET IIOCJIe TOTO
Kak Oyzer nNpoM3BeJeHO NPABUJILHOE 3acejleHHe OCTPOBOB, 3Ta
JIACHIIA, TI0 BCeil BePOATHOCTH, OyAeT mocTaBJIeHa HApAAY ¢ A0A0
KaK JKMBOTHOE, HCUYEe3HYBIIee ¢ JUIa 3eMJIH».

OrpomHas pojib B H3Y4YE€HHH OCTPOBHOM Tpommueckoit day-
HbBI IPUHAJJIEKUT COOTEeYeCTBeHHUKY U coBpemeHHUKY Y. [lap-
BuHa Anbhpeny Yoanecy. Y. lapeur u A. Yoilec HoHANHA, 4TO
OCTPOBa — 3TO YHHKAJIbHEIE IPHPOAHLIE 1abopaTopuu, B KOTO-
PBIX MOXKHO M3YJYaTh CJIOMKHEHIINe MEXaHU3MbI 9BOJIOIUH.

KonornyecKoe, UNu cHMNaTpH4yecKoe, Bugoo6pasoBaHHe CBA3AHO C 3apoxaeHuem
B pamKax eaWHoro NonynsuMOHHOro apeana HoBoW ¢opMbl. OQHAKO coBMelLeHWe MecT

06UTaHMA OKa3blBaeTCs BPeMeHHbIM fBNeHWeM. B pesynbrate NpoAoIKaOWERCA KOHKY-
PEHLMK, Npoucxoasilerd Ha 6a3e UCXOAHOro NONyNALUMOHHOrO NoNMMopdUaMa, B KOHUE
HOHLOB 060CcO6MBLIMECS NONYNALMOHHBIE FPYNNUPOBKK PAcXoaaTca B pasHble MecTa o6u-
TaHus. B utore npouecc BHyTpuapeansHoro 060co6naeHua NONYNALKUIA 3aKaH4YMBaETCH pe-
NPOAYKTUBHOW M30NAUMER M 06pa3oBaHeM HOBbIX BUAOB.
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O6pazoBaBmIvecd BHALI MOTYT WMETh HAJIETAIONINE U B 3HA-
YHUTEJbHOH CTeNeHH COBNajalomue (CHMIaTpu4YecKue) apeassl.
IIpumepoM 9KOJIOTHYECKOT0 BHA000PA30OBAHUSA CIYIKAT cHMIIA-
TPHYECKHe apeasibl CHHHUIL: OOJIbIIOM, JA30PeBKH, ranyek (myx-
NAK, YePHOTOJIOBasA, CEPOT0JOBafA), MOCKOBKH, XOXJaTOH
(pue. 3.12). ITonaraior, 4TO yKasaHHBIe BUALI cUHUI 06pas3osa-
JIACH B CBSI3M C MIUINIEBOM CHEIIHAIM3AINENH: 110 BEIDODPY MECT KOp-
MeKKH, COCTABY IOeJaeMbIX KOPMOB, METOZaM MX IIOMCKA H J0-
OpiBaHusA. Tak, Ta30peBKH M YeDHOI'OJOBBIE TAMYKH IIPEAIOTH-
TAIOT IIHPOKOJIHUCTBEHHBIE JIeca, & MOCKOBKH, XOXJIAThIE CUHUIIbI
U OYXJAKH — XBoiHbIe. KpymHsle BUALI ITHIL (GOJbIIasd CHHHA-
1a, NyXJSK U Ap.) A0J0AT BeTBH U JPeBeCHLIe CTROJLI, MEJIKHEe
(;1azopeBKH) — TOJABKO cTebaH TpaBAHUCTHIX pacrenuii. Haubo-
Jiee MeJIKHe BHABI (MOCKOBKH, XOXJIAThle CHHHIIBI ¥ JIA30PEBKH)




game ofcaeayIoT B MONCKAX KOPMa KOHIIEBEIE BETBH [[ePeBbLEB,
HHOT/IA JaKe «3aBHCAsS» OKOJIO HUX B TPEIeIlyINeM IIoJeTe, 4TO
00BIYHO He JeJiaeT CAMEIN KPYIHBIN BHJ — OOJBIIAS CHHHUIA.

Ha paHHHX cTaguaX MHUKPOIBOJIIOIMOHHOIO IPOIECCA I'eo-
rpathuyeckoe ¥ DKOJIOTHYECKOEe BHN000pPA30BAHUE MOXKET Jeii-
CTBOBATH COBMECTHO, YTO He IMO3BOJIAET YeTKO OIpPeAeIuTh I'pa-
HHIBI KayXJI0T0 U3 3TUX CIIOCcOBOB.

IToMuMoO onMCaHHOTO paHee IMOCTENeHHOr0 BHI000pa3oBaAHUA
cyIIecTBYeT TaAK HaskIBAeMoe éHe3annoe sudoobpasosanue,
COBEpIIaeMOe He NMYTeM AUBEPreHTHOH 3BOJMIOIMH, 4 HOCpexn-
CTBOM XPOMOCOMHBIX MYTAIHIA, MOJAILIOUIUN U rHOpPHIN3AIIAH.
Hanpumep, 61u3Kkue BHALI KapTodeas OTIUYAITCA MEXIY COo-
Ooif kpaTHEIM HabopoMm umcaa xpomocom: n = 12, 24, 48, 72.
3T0 a0 OCHOBAHHWE NPEANONOMKHNTE, YTO YKA3aHHEIE HAOOPHI
(T.e. COOTBETCTBYIOIIME BUALI KapTodesis) o6pasoBaiuch NyTeM
OOJIMIIIONIU3AINM, T.e. IyTeM KPATHOTO YBeJWUYEeHHUS HUCIa
XPOMOCOM HMCXOJHOIO IIPEAKOBOro BHAa. VI3BeCcTHO, YTO MOIH-
naouHble (hopMbl 6oJIee BRIHOCIUBEI H TO3TOMY 60Jiee 06BIYHBL
no nepudepun apeasa (B sKCTPEeMaJbHBIX JJs BUAA YCIOBHAX),
BBITECHAA 3[ech poauTenbcKkmnii Buj. [lonyckaercsa Taxkke BO3-
HUKHOBeHHME HOBBIX BHJIOB nyTeM rubpuausanuu ¢opm. Mero-
10M OTAANEeHHOW rHOpHAN3AIMYA H3YUAeTCH BO3ZMOMKHOCTE IIPO-
HCXOMJIeHUA TeX WJIN UHBIX BHAOB KYJIBTYPHEIX pacteHuii. Ore-
9eCTBeHHBIH cesleknuoHep B. A. Pribus ckpecTus TepH (2n =
= 16) u ansiuy (2n = 8) ¥ MOJYYHJ € MOCHEAYVIOMIEM VABOSHH-
eM YHCcJIa XPOMOCOM KYJIBTYPHYIO cIuBY (2n = 48).

Jlns 2KUBOTHBIX B OOJIBIIIEH CTEeHHN XapaKTepHO BUA0006pa-
30BAHUE METOJOM XPOMOCOMHBIX MYTAIHil, o0eclIeunBarIHX
PENPOAYVKTUBHYIO U30JAIAI0 MOTOMKOB OT POAMTEILCKOMN dop-
mbl. Bumoo6pazoBaHne myTeM NOJHUILIOHAH3AIAA BCTPEYAETCH
V HEKOTOPBIX YepBeH ¥ HACEeKOMBIX.

Knouesbie cnoBa: nonuMopguam, ABMMKYLIWA, ECTECTBEHHDBIA, AU3-
PYNTUBHLIA U cTaBunuaupyloluin oTbop, aganTauuu, NOKPOBHUTENb-
CTBEHHas OKpacKa, MacKMpoBKa, MUMHUKPUA, AUBEPreHUnn, MOHO-

3BO/MOLIMOHHOE
YYEHUE

Buabl cHHML

Puc. 3.12

187



3BOMOUMOHHOE
YYEHUE
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10.
14;
i1
23,

14.

. CoBpeMeHHble NpeacTaBneHus 0 MEeXaHUu3Max W 3aKOHOMEPHO

. Bnusanue pa6ot Y. lapeuHa Ha passBuTHe COBPEMEHHOK 61oNno
. Uctopusa dopmupoBaHUS COBPEMEHHOW CUHTETUHECKON TEOPHHM

. PopMHpPOBaHUE YCTONYMUBLIX K BO3AEACTBUIO AAOXMMMKATOB NONyNs-

. [aiTe onpegeneHue NOHATHIO «ABUKYLLWIA 0T6OpP».
. Kakue ycnosus cnoco6CTBOBANM NOABNEHUIO «MHAYCTPHANBHOIO Me-

. Kakas ¢opma ectecTBeHHOro otéopa BeAeT K NOABNEHUIO NONUMOP-
. O6bACHUTE MEXaHW3M W HanpaBNEHHOCTb AeHCTBUA CTabUNU3HPY-
. NpuBeauTe npuMepsbl 06LWIMX M HaCTHLIX aganTauui.

. B yem 3aknioNaeTca GUONOrMYECKUid CMbICN PacyeHsAIoWEen OKPacKu?
. MpuseauTe npumepsl 6EATCOBCKON U MIONNEPOBCKOW MUMUKPUH.

. MoKauTe Ha KOHKPETHbIX NPUMepax OTHOCHTENLHOCTb l'lpHCI'IOOOG'

. HasoeuTe gBa OCHOBOMONarawowWwMmx NPUHUMNE, NexalluMx B OCHOBE

GUNKA, IHAEMUKK, annonaTpuyecKoe, CUMNaTpU4YecKoe W BHe3anHoe
BMaooOpa3oBaHue.

TEMbl PEQEPATOB

3BOMIOLMHK.

NIOLMM.

LMA MUKPOOPraHM3MOB U BpeauTENen KYNbTYPHbIX pacTeHWi KaK Ac
Ka3aTenbCTBO WX aAanTUBHbLIX BO3MOXHOCTEN.

KOHTPOJIbHBLIE BOMNPOCHI

naHuama» y 6a6o4ku 6epe30Boi NAAEHULLI?
du3ma?

ouwero oréopa.

NEeHUN.

npouecca Buaoo6pasoBaHus.

Hakue mexaHW3Mbl nexar B OCHOBE annonaTpu4ecKoro enaoobpa-
30BaHUA?

B pesynbrate 4ero BO3HUKAIOT U30NATLI?

MNpuBeauTe NnpUMepsl annonaTpuyeckoro Buaoo6pa3oBaHms.
PacKpoite MexaHu3m cumnatpuyeckoro svaoo6pasosaHus. OTBeT
NPOUNNIOCTPUPYATE NPUMEDPaMM. |
Kakve npuyuHbl Bbi3bIBAIOT BHE3aNHoe BuaoobpasosaHue?

3.5. Makpoasonioums

Maxposéonioyus — 5TO HBOJIOIUA HA YPOBHAX BEIIIE BH-

nosoro (of6pasoBaHne HOBBIX POJIOB, CEMEHCTB H T. JI.), OCYII[eCcT-
BJAAIOIAACH IIyTeM MUKDO3BOMIONUH. MaKposBOMIOIHA TPOHC-



3BONOUMOHHOE
XOOHUT B CPDOKH, KOTOpBIE MCUHCAAKTCA AeCATKaAMH, COTHAMH YYEHUE

ThICAY U Jake MHUJJIMOHAMH JIeT, H 110 BTOH IOpHYHHEe HeJOCTYII-
Ha IJid HennoCpeACTBEHHOI'O H3y4YeHH A.

CornacHo COBPEMEHHOH CUHTETUHECKON TEOPMK 3BOMNIOLIMM Y MAGKPO3BOMIOLIMK He Cylle-
CTBYET 3aKOHOMEPHOCTEN, OT/IMYHBIX OT 3aKOHOMEPHOCTER MUKpPO3BONOUWK. Makpoaso-
NIOUMA, KK U MMKPO3BOIOLMA, OCYWECTBNAETCA HAa OCHOBE NPUHLMNG AMBEPreHTHOCTH.

3.5.1. IOKA3ATE/IbCTBA 3BO/IOLIMA

HecMoTpsa Ha HEBO3MOXHOCTE HEIOCPEACTBEHHOI'O HCCIe0-
BAHMUSA MAKPO3BOJIOIIMOHHEIX NPOIECCOB, HAYKA pacrnojaraer
MHOKeCTBOM (paKTOB, MOATBEPIKAAIOIINX, YTO 3TH IPOIECCH
peansHEI M CYIIECTBYIOT B IPHPOJE.

IaneonTonornueckue nanusie. [lareorTonmorna KaKk HayKa
otopmunack 6imarogapsa uccnegosasusam . KioBbse (mo3Bonou-
anie), JK. B. Jlamapka (6ecnosBorouHEle) 1 A. Bpoussapa (pac-
TeHuA). TepMuUE «naneoHTONOrHA» OBLI NpeANoxKeH (paHIys-
cKHM 300s0roM AHpH Brensmiem (1777 — 1850) B 1822 r.

C nmoMOIIBI0 NALEOHMON0ZULECKUX Memodoe N3yJaioT-
cf PaHHME ATANbI BONIONHUH KU3HH HA 3eMJie, BHIACHAITCA
MAaTHCTPAJbHEIE IYTH PA3BHTHA OPraHUYecKoro Mupa. Pesyirs-
TATHI IAJEOHTOJOTHYECKHX MCCIeNOBAHWN MCIIONL3YIOTCA IS
JIOKAa3aTebCTBA BBOTIINHA JKUBOTHOIO ¥ PACTUTEJILHOIO MHUpAa.
[TaneoHTONOrHYeCKHE JAHHBLIE U CPABHEHHEe BBIMEpPIIHX (opM
¢ COBpEMEHHEIMH yOeqHTelIbHO CBHAETEILCTBYIOT O TOM, 4YTO
FUBOTHBEIE M PACTEHHS MOCTOSHHO M3MEHAJIUCE BO BpEMEeHH.

ITaneonTosoraM yaanoch A0OKas3aTh, YTO OJHHU BHALI IIyTeM
IIATEIBHONR SBOJIONMH MPOMCXOAAT OT APYTHX — HCXOLHBIX
dopmM, 1 noKasaTh guiozeHemuieckue padst (pAALl BHIOB,
[IOCJIEIOBATE/IEHO CMeHAIOIUX APYT APyra B Ipolecce UCTOPH-
YeCKOro Pa3BUTHA).

Ilo nenomy psgy IPYIIN *KHBOTHBIX (HEKOTODEIE KONIBITHBIE,
CJIOHBI, XHIITHBIE, MOJUTIOCKH H IIP.) IAJEOHTOJIOTaM YAAaJIOCh BOC-
CcO3J]aTh HEIPEepPhIBHEIE PAALI (hopM (OT APEBHEHIIUX A0 COBpe-
MEHHBIX), OTPasKaIHe SBOJIOINHI0 PACCMATPHBAEMBIX KaTero-
puii. OreuecrBenusiit 3o0ior B. 0. Kosanercknit (1842 — 1883)
paspaboral ¢puoreHeTHyecKuii pay gomanei (puc. 3.13, 3.14):
therakoayc (DATHNATAS KOHEYHOCTE) — DOTHINYC (YeThIpexmna-
Jlafg KOHeYHOCTh) — MHOTHONOYC (Tpexnanas KOHeYHOCTh) — mna-
parunnyc (Tpexnanas KOHeYHOCTh) — ILIMOrUnnyc (ofHonanas
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3BOMOUMOHHOE
YHEHME

3BOAIOUMA AOLLAAM

Puc. 3.13

i

T'unnapuon

dorunmyc Mepurunnyc CoepemeHHas IOMALL
KOHEYHOCTE) — COBpeMeHHas Joma/b (0fHONaNas KOHEYHOCTS).
Yueno nanblieB HA KOHEYHOCTAX YMEHBIIAIOCH B CBA3H C Iepe-
X0/I0M K ObICTpOMY M JuuTenbHOMY Gery. OJHOBpEMEHHO C pe-
AVKIIHeH Yucia NaiabileB YBeJIUYINBAJINCh a0COMIOTHEIE pasMephl
JKHBOTHBIX (OT pasMepa JHCHILBI I0 COBPEMEeHHOH JIOIIaan), O
IIECTBUJICA IIePexXoj{ OT BCeANHOCTH K MCKJIOYUTENLHOH TPaBo-
ANHOCTH, H3MEHHUJIOCh CTPOeHHe 3yOHOU cucremsl 1 ap. Ha Bce
aro yuwio go 60— 70 mun ger.

UMK, OAHAKO He NO3BONAIOT OOBLACHUTL NPOUCXOMAEHWE rPYNN BLICOKOrO CUCTEMATHYE-
CKOro paHra. [POTUBHUKKM IBONIOLMK HHM3HW Ha 3eMNe CHYUTaNW BO3HMKHOBEHME TaKMX
rpynn pesynstatamu COOTBETCTBYIOWMX «aKTOB TBOpeHusA». C 3TOW TOUYKM 3peHus 0cobbii
WHTEpeC NpeacTaBnfioT UCKONaeMbie nepexoaHblie dopmbl, coveTalowme B cebe oaHO-
BPEMEHHO Kak NpU3HaKu ApPeBHMX, TaK U 6onee 3BOMIOLUMOHHO MONOABIX FPYNn, OTHOCH-
WMXCA K TAKCOHOMWYECKUM (CUCTEMATUYECKUM) KAaTEeropusaM BbICOKOTO paHra.

m dunoreHeTU4ECKUE PARALI MOTYT PACCMAaTPMBATLCA KaK NpAMble AoKasaTenbCTBa 3BONI0-

Npeobpasosanue
KOHEYHOCTEH AOLIaAK
U3 NATUNAAOH

B TPEXNAAYIO W 3aTem
B OAHONAAYIO
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CoBpeMeHHAS
nomanb
IInuorunnye 4
IMaparnnoyc 7
Muorannyc f

Sorunnyc

denakoayc




B kayecTBe NepexOAHBIX IPYNN MOTYT GBITH PACCMOTPEHBI
ceMeHHBIe MANIOPOTHHKHA (mepexoHasd (GopMa MeKAy MamopoT-
HHUK00Opa3HBIMH ¥ IOJIOCEMEHHBIMH ), HXTHOCTErH (IepexogHasn
dopMa Mex Iy NPEeCHOBOAHBIMHA KHCTENEepPhIMHU PhIDAMH H 3eM-
HOBOJAHBIMHM), KOTOPBLIX HIBeACKHi naneoHTonor Apsuk ob6passo
HAa3BAaJI «4eTBepoOHOruMHu puibamu» (puc. 3.15).

JlaHHBIe CPABHHTEIBHON aHATOMHMH H BHelnHel mopdoJo-
ruu. He TonbKO nmaseoHTOJIOrHYeCcKHe JaHHBIE CBHIETEIbLCTBY-
0T 0 HAJIMYHMH INepexXoAHBIX (opM.

B Hacrosniee BpeMs TAKKE CYILIECTBYIOT (OpMBI, 3aHUMA-
0IIHe KaKk ObI «IPOMEXYTOYHOe» MOJIOMKeHUue MeXIy KaTero-
PHAMH BBICOKOTO cHCTeMaTH4YecKoro panra. Hanpumep, sitne-
KJIaaylue MJeKonuTamimue (YTKOHOCHI, eXUAHEI) 1o ocobeH-
HOCTAM CBO€H OpraHM3anuy ABJIAITCA IPOMEKYTOYHBIM 3BEHOM
MeJKAY PeNTHIHAMHA W MIEKONUTAIOIAMH.

B cTpoeHun nepeajHUX KOHEYHOCTeH HA3€MHBIX IIO3BOHOY-
HbIX (aMm(pubuu, penTHINH, NTHIL 1 MJIeKOIIUTAIOIIHE), HECMO-
TPA Ha TO YTO BCE OHH BHINOJHAKIT CaMbleé pasJiMdHble QYHK-
uum, obpaugaer Ha cebs BHUMaHMe ONpeesIeHHOe CX0CTBO, 06-
YCJIOBJIEHHOE OOIHOCTHIO UX IMPOACXOMKICHUA.

3BO/MOUNOHHOE
YHEHME

reHeTM4ECKUM PO/CTBOM, HA3bIBAIOT rOMOMOrHen. A TAKWE OpraHbl Ha3blBalT romMono-

flBneHne COOTBETCTBUSA OPraHoB Y OPraHuamoB pasHbix BUAOB, 06YCNOBAEHHOTO UX Gpuno-

rMYyHbIMK opranamu (puc. 3.16).

Hanuuue roMoJOTAYHBIX OPraHOB Y OPTAHH3MOB TE€X MJIH
MHBIX I'PYII T03BOJIAET IPOCIEIATh CTeNIeHb UX POJCTBAa, OIpe-
JeJUTh UX (PHUIOreHeTHYeCcKHe CBA3H.

Jlanexo He BCSAKOE BHEIIHEE CXO[CTBO B CTPOEHHH OPraHOB
CBH/IETEJIbCTBYET O POACTBe OpranuaMoB. KpeLIo NITHIEI B KPhI-

Wxtnocrera
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3BONOUMOHHOE
YYEHME

ToMOAOTHA NEepeAHHX
KOHEYHOCTEH
NO3BOHOYHbIX

Puc. 3.16

KoHBeprexTHoe
CXOACTBO $HOPMbI TeAa
W NAGBHWUKOB

¥ HEPOACTBEHHbIX
BLICTPO NAGBAOLMX
KHUBOTHBIX:

A — akyaa, b —
uxTHoaasp; B, I —
AeAbdUHbBI

Puc. 3.17

192

a0 6abouxu, HECMOTPSA HA CXOACTBO BHINOJHSAEMBIX QYHKIIWIL,
a TaksKe Ha HEKOTOPOe BHEIIHEe CXOJCTBO, II0-PA3HOMY YCTPO-
€HEI U ABJAIOTCA Pe3yJIbTATOM CXO0XKASHHA MPHU3HAKOB (KOHBep-
reHIun), a4 He ODIHOCTH IpoMCcxXoMaeHusi. Takue oprasgsl Ha-
BBIBAIOT AHAMLOZUYHBLMU Opzanamu. A aBieHue mopdoso-



THYeCKOro CXOJACTBA OPraHOB ¥ OPraHU3MOB PA3JIHYHBIX CHCTe-
MaTH4YeCKHMX IpyI, 06yCcIOBIEeHHOE CXOACTBOM BRINOJTHAEMBIX
uMH (pyHKOUH, HOCHT HasdBaHWe axaaozuu. [IpuMepoB KOH-
BePreHIUif B MHPe XKUBOTHBIX MHOro (puc. 3.17—3.19). Ko-
JI0YKH HeKOTOPBIX BHJIOB PAaCcTeHMI — aHAJIOTWYHbIE OPraHbI,
HOCKOJBKY MX IPOMCXOXKIeHNUEe PA3JIAYHO: HAIIPHMED KOJIOYKHA
f0ApBINIHUKA — BUAON3MEHeHHEIe mobern, KOJIYKH KaKTyca,
bapbapuca — BHIOM3MEHEHHBIE JIUCThA.

JlokasaTeJIbCTBAMHY SBOJIIOLMH ABIAITCA TAKMKE PYAHMEHTHI
H aTaBU3MbI. B opraEmaMe BeTpedaloTCA HeOPA3BHTHIE OPTraHbI
MM MX 9ACTH, He QYHKIMOHMPYIONIAE ¥ B3POCasIX (opm. Ito
pydumenmuot, anu pydumenmaprovie opzanst (puc. 3.20).

Ilo HANTMYMIO PYAMMEHTOB MOYKHO CYANTH 00 OGLIHOCTH IPO-
HMCXOKJEeHUS KUBOTHRIX. PyANMeHTHI Ta3a 1 3aJHUX KOHEYHO-
cTeil yAaBOB CBH/IETEJbCTBYIOT O JaBHEM OTJAEJeHMH 3Mel OT
AMEPHI], & PYANMEHTHI Tada KHTA — O IPOUCXOKAEHUH OT Ha-
3eMHBIX NPeAKOB, PYAHMEHTHI IVIa3 V CJIeNbIX MelePHBIX PhI0 —
0 TOM, 4YTO HX NpPeJKOBhLIe (DOPMEI KOTZA-TO ¥KUJIHM B YCIOBHAX
HOPMAaJbHON OCBENIeHHOCTH H T.J. PYAMMEHTHl 4eJI0BeKa —
XBOCTOBBI€ MO3BOHKH, YIIHBIE MBIIIILI, aNI€HAUKC U AD.

B orsimmume oT pyAMMEHTOB, KOTOPELIE XaPAKTEePHBI JJIA BCEX
ocobeil paccMaTPUBAEMOr'0 BH/A, ATABH3MBbI BCTPEYAIOTCA, KAK
HCKJIIOYeHHe, TOJMBKO ¥ OTAeJBHBIX ocobeil. Amasuambl. — 3TO
MPH3HAKH, CYIIeCTBOBABIINE Y JAJEKHX MPEAKOB M IIPOSBHB-

3BONOUMOHHOE
YHEHWE

KoHBeprexTHoe
passuTue
npucnocobAeHKi

K NapeHuto B BO3AYXE
y NpeacTasuTened
pa3HbiX
CUCTEMATUMECKMX
rPYNN NO3BOHOYHbIX:
A — neTyuan poiba;
b — aertaowan
AATYLWKE;

B — aerarowmin
APaKoH (Aepuua);
I — 6eaka-aetara
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3BONIOUMOHHOE
YYEHME

KoHeepreHTHoe
CXOACTBO CTPOEHUA
TeAa MEeXAY
HEPOACTBEHHbLIMM
MAEKOMUTAIOLNMH,
HaCeARIOWMMU
AOXAEBbIE Aeca
Adpurn (cresa)

1 HOXHOW AMEPUKH
(cnpasa):

1 — KapAWKOBbIH
runnonoram;

2 — BOAOCBMHKA;
3 — appuKaHCKUA
OAeHEK; 4 — naka;
5 — kapaukosasn
aHTMAona; 6 — aryt;
7 — cepuift AyKep;
8 — mazama;

9 — NaHroAuH;

10 — ruraHTCKuM
6poHeHocey

Puc. 3.19

muecs y OTAeJbHBIX ocobeil Buga. K araBucTHYECKHM CTPYK-
TypaM cjeAyeT OTHeCTH TPEeXIAaJyIi0 KOHEYHOCTh V COBPEMEHHOM
JIOIIAAN, XBOCT M BOJIOCAHOM IIOKPOB HA BCEM TeJle Y YeJIOBeKa
HT.A.

m Mo ataBu3mMaM MOMHO CyAWTb, KaK GbiN YCTPOEH TOT WAM WHOW OpPraH y NpeaKoBoO#
GOopMBbI.

Jannsie amOpuonoruu. Imbpuorozus — HAYKA O 3aPOJALI-
meBoM pasBuTuu. McceaenoBanus, npoBejeHHBIE aMOpHoOIOTa-
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MH, IOKA3aJH 06LIHOCTE MPOMCXOMK/IEHUS BCEX MHOTOKJIETOY-
HEIX XHBOTHBIX, IIOCKOJBKY BCE OHHM Pa3BUBAKIOTCA U3 OJHON
OILIOZOTBOPEHHOM AlNeKJIeTKH. Bee AHIeKJIeTKH B CBOEM pas-
BUTHM NIOCJIEOBATEIBHO IIDOXOAAT ONpeiesieHHbIe cTanun (61a-
CTyNBl B racTpynsl). Hanpumep, Bce MO3BOHOYHBIE KHUBOTHEIE
B Ipomnecce 3MOPHOHANBHOrO (3apoABINIeBOr0) PA3BHTHA IPO-
XOAAT CTAAMIO 3aKJaAKH KabepHBIX mieseil, X0Ts BO B3POCJIOM
COCTOAHMHM yV HA3EeMHBIX IIO3BOHOYHBIX OHH OTCYTCTBYIOT. ¥ Bec-
KPBLIBIX NTHI (HAIpUMEp, KMBM) 3aKJIaJBIBAIOTCA KPBLIbLA,
YV YCATHIX KHTOB Ha ONpeAesIeHHBIX CTAAUAX PAHHEro OHTOTeHe-
3a — 3y0BI, HO B JaJbHEHIIEM OHH He PDA3BUBAIOTCH.

Camble paHHHe CTAJAVH PA3BUTUA 3aPOABIIIEH I03BOHOYHEIX
VAHBHTEJIBHO CXO0XKH Mexxay coboii. B nansHeilinmem aTo cxomn-
CTBO IOCTENEeHHO yTpauyuBaeTcsd, BCe Ap4Ye HAYMHAKIOT IPOAB-
JATHCA CHAYAJa IPM3HAKM KJjacca, 3aTeM OTpsja, ceMmeiicTsa,
poja ¥, HaKOHeI], BUJA MO3BOHOYHOI0 KUBOTHOTO (pHc. 3.21).

3BONMOUNOHHOE
YYHEHMUE

Npumepsl
PYAUMEHTaPHbIX
OpraHoB:

A — 3apHue
KOHEYHOCTH NMTOHA;
B — KPBLIABILKO KHBM;
B — anemeHTb
Ta30B80ro nosca
ycartoro Kura

Takum o6pa3om, B npouecce MHAMBMAYANBHOIO PA3BUTHA (OHTOreHes3a) Kam/blii BUa no-
m BTOPSIET CBOE UCTOPHYECKOE passuTve (bunoreHes). BoisBneHHan 3aKOHOMEPHOCTL Gbina
chopMynupoBaHa HeMeLKumu 6uonoramu @. Mionnepom (1821 — 1897) u 3. [exKenem
(1834 — 1919) KaKk 6HOreHeTHYeCKHH 3aKOH, CYLLHOCTb KOTOPOro 3aK/i04aeTCcA B TOM,

4YTO OHTOreHe3 KpaTkoe NoBTopeHWe dunorexesa.

EcTecTBeHHO, YTO OHTOTEHE3 He noBTopaeTr abCcoaTIOTHO Bee
aTansl (puaoreHe3a (HEKOTOpHIE CTAAMH B OHTOTeHE3e He OT-
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CpaeHeHue
3apoAbiluen
NO3BOHOYHBIX Ha
PasHbIX CTAAMAX
pasBuTUA

Puc. 3.21
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paxkensl). ITo cTpoeEn0 SMOPHOHOB COBPEMEHHEIX (DOPM MOXMK-
HO CYAHUTH O CTPOEHHH 3MODHOHOB (a He B3pocabIX ocobei)
NpeaKoB.

T'eHeTnyeckHe W HUTONOTHYeCKHe nanubie. OcyecTBIeHHE
reHeTUYEeCKOT0 KOAWDOBAHUA, ODHOCHHTe3a GeNKOB M HYKJIeH-
HOBBIX KHCJIOT IPOMCXOMUT IO €AUHOMY [JIA BCErO >KHBOT'O HA
Bemie mexanuamy. Kierounoe cTpoeEne XxapakTepHO AJSA 1O~
JABIAIOMEro D0JBIIMHCTEA OPraEnaMoB. [IpuHIHnEL feTeHus
KJIETOK OJHMHAKOBBI ¥ BCEX BYKAPHUOT. JTO HEOCIOPHMOE CBH-
IeTeIbCTBO €AMHOrO IJIAHA CTPOEHHSA H OOIIHOCTH MPOMCXOMK-
IeHHA BCEeX OPraHM3MOB. BeposiTHOCTH TOro, 4TO NPHHIUIIH-
AJMBHO CXOAHAA YIBTPACTPYKTYPA KJIETOK M TOHUYANIIINE MexXa-
HHU3MBI UX QYHKIMOHHPOBAHUA BO3HHKIH CAYYaHO NMPAKTH-
YeCKH OTCYTCTBYET M Jajke TeOPeTHYECKH sABIfeTcHA (aHTa-
CTHYHOM. ‘

Buoreorpajguueckne nanusie. buozeozpagus nayuaer
3aKOHOMEDHOCTH PACHpPOCTPAHEHHA M paclpejleleHUsA pacTe-
HUH ¥ X)KMBOTHBIX HA 3eMHOM 1mape. CeoeoGpaane diops 1 da-
yHE ABctpannu, Hoso#t 3enanauu, H0xuoit Amepuxu, Maza-
rackapa u OKeaHMYeCcKHX OCTPOBOB, cXo/cTBO (hayHkul CeBepo-
Bocrounoit Asun u Ceseproit Amepuku, Esponsr 1 Bpuran-
CKHX OCTpPOBOB, pasdnuuune dayasl CeepHoit u HOxu0#t Ame-
pukH, Adpuxku, Magarackapa — BCe 3TO CBHAETEILCTBYET




3BO/MOLIMOHHOE

0 IJNUTeNbHON SBOJIONHUY PACTHTEJBHOIO M XMUBOTHOTO MHpa VUEHMWE
[IJIAHETH.
CxoacTBa M pa3nuyua Gnopsl U GayHbl pasnnuyHbiX reorpadyeckux peruoHoB — pe-
3yNLTaT HE TONbKO MCTOPUHECKOrO Pa3BUTUA PACTUTENLHOrO WM XMBOTHOrO MUpa, HO

W, Npexae BCEro, Tex recNorMyecKkux npoueccoB (Apend matepuros, obpa3oBaHue
OCTPOBOB, NORABNEHWE U UCYEIHOBEHUE «CyXOMNYTHbIX MOCTOB» MEWAY MaTepuKamM,
OCTPOBaMM M MaTepUKami M T.A.), KOTOPble NPOUCXOAUAM B 3TO BPEMS.

A.Vomnnec, oCHOBBHIBASICH HA HMEIONIEHCA B ero pacnopsae-
HuM MHGOPMANHMH O PACIPOCTPAHEHHUH XMBOTHEIX, BRIJEJHJI
mecTs Ouoreorpapuueckux obnacreii: Ilaneapkrury, Heoap-
KTHKY, 9¢puonckyio, Uego-Manaiickyio, Heorponuueckyio, AB-
crpanuiickyio (puc. 3.22).

CpaBHeHHE PACTHTEIBHOTO M KUBOTHOT'O MHPA PA3IMYHBIX
reorpadpudeckux obuacreil nmoasosAgeT pazobpaThca B HX OTAA-
JIEHHOM IIPOILJIOM, IpefocTaBiaser GoraTelii MaTepuasn, AoKa-
3BIBAIOIIMI HBONIONUI0 JKXUBLIX OPraHU3MOB.

CxopcrBo daynsl B (uopsl CepepHOM AMEPDHKH H CeBEpPO-
socToka EBpasum o0bACHAETCHA HAJIHYHEM B HeZaleKOM Ipo-
OIJIOM Y3KOr'o mnepemreika («CyXxOmyTHOTO MOCTa») MeKAY Ma-
Tepukamu. Takoil xxe MocT cymecTBoBal Mexay EBpomnoit
n Bpurasckumu ocrpoBamu. C Apyroii cTOpPOHBI, AJIHTEIbHAA
(necaTkn MUIIMOHOB JieT) Haoaanua KxHO# Amepuku (Heo-
Tponuyeckas obnacts) or CesepHoii (HeoapkTiueckas 06acTs)
IpHBeJa, HeCMOTPA HA CYIeCTBOBAHHE B HacToAmmee Bpems [1a-

Puc. 3.22

Kapra
6uoreorpadpuyeckux
30H 3eMAU

6roreorpaduyecKux.
obnacreit
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HAMCKOTO Iepelleiika, K 3HAYHTEJbHBIM PasJauyuaM Giops
H (hayHBI KOHTHHEHTOB. B3auMONIpOHUKHOBEHHE BHAOB KHUBOT-
HBIX (omoccymel, GpoHeHocH b, AuK0oOpassl npuman us Heo-
Tponuyeckoi obnactu B CesepHyio AMepHKY; OJIeHH, MeJBeIH,
JIMCHI ¥ APYTHeE KUBOTHBIE TpoHMKM B HeoTponuky ¢ cesepa)
He M3MEeHMJIO XapakTepHoro (ceoeobpasHoro) obnuka dayHst
IOxxHoit u CeBepHoit AMepurku. Eme 66a1bmuM cBoeobpaszuem
OTJIMYAeTCH KHUBOTHBINT MHD ABCTpajiii, KOTOPYIO IO IPaBy
Ha3BIBAIOT HAPCTBOM cyMuyaThiX. ABcrpannsa ofocobunack oT
HOxu0#t Asun Gonee 100 MuH neT Ha3al, KOrja emle He OBIIO
IJIAIEHTAPDHBIX MJIeKonmuTanInux. Paznoobpasue cyM4aThEIX —
PesyJabTAT BBOJIOLMK B YCJAOBUAX AJIUATENBHOM reorpadudeckoi
MB0JIAINH.

OcobBlif HHTEpPEC ¢ TOYKHM 3DEeHHS U3YUYEHHSA DBOJTIOIHH
npeACTaBAAT OCTpoBa. MaTepuKoBBIe OCTPOBA (HanpuMep,
Bpuranckue) umeor payuy u ¢aopy, 6AUSKYI0 K MATEePHKO-
Boit. Ho anurenbHas M30NAIMA OCTPOBA BeJeT K ocaabieHHIO
MATEPMKOBBIX CBA3eH M NnoBeImIaeT cBoeobpasue ero dayHsl.
YHuKansHOCTh NMpupoAkl Manarackapa, ee OTJIMYHE OT IPHAPO-
a6l AGpHKaHCKOTO KOHTHHEHTA CJIOMKHIIACE B Pe3yJIbTaTe JAJIH-
TeJbHOH reorpaduyecKoil H30JAIHH OCTPOBA, OTAEJHUBIIErOCH
oT mMaTepuKa eme B mezosoe. Iloaromy Ha Majgarackape HeT
CJIOHOB, xupadoB, 6ereMOTOB, TLBOB, THMEH, JEONapA0B, CTPa-
ycoB, 3e0p, AaHTHJION ¥ NPOYMX NpeAcTaBHTeNeld dayHbl Idu-
onckoi obnactu. BRICOKHM NIpPOLEHTOM 3HAEMHUYHBIX (opm
(dopM, KoTOpHIe GOJbIIE HUIJE HEe BCTPEYAIOTCHA) XapaKTepH-
3YVIOTCSH OKeaHWYecKHe OCTPOBa. B mesioM HX BHI0OBON cOCTaB
G6enen (ymepbHoeTs hayHsl u daopsr). Hanpumep, Ha TAKUX
OCTPOBAX OTCYTCTBYIOT Ha3eMHEIe MJeKonurawoue, ampubun,
T.e. LeJible I'PYINbLl BHJ0B, HE CIOCODHBIE NPEOAOIeBaTh 3HA-
YHUTeNbHEIE BOAHLIE MpocTpaHcTBa. [as dayHsl 1 GOJI0DPEL OKe-
aHNYECKUX OCTPOBOB GOJILIIIOE 3HAUEHWE MMEeeT ABJIeHHe CIV-
YaifHOTO 3aHOCA JXMBOTHBIX (IITHILI, HACEKOMEIE, PEITHIINH,
nocJielHUe MOTYT IIPeOONeBATh BOAHEIE NIPerpajibl Ha CTBOJIAX
JepeBbeB) M CEMAH pacTeHHH.

Ha ocrpoBax npouecc sBOJIIONHUHA B YCIOBUAX AJIUTEIBHOH
reorpauuecKoi M30JIANHUN, B OTCYTCTBHE IFeHETUYECKHAX CBH-
3eil ¢ MATEPHHCKUMH TONYJIANUAMEA (QOPMHUDPYET SHAEMUIHYIO
daopy u payny. Tak, Ha 'asanarocckux OCTpPoBaX 3HAEMHIM
cpenu ntun gocturaetr moutw 80 % (82 Buga ua 108), a 3Ha-
MEeHHTHIE rajlanarocCcKye, WM JapBHHOBEL, BRIOPKH (14 BUIOB)
CTaJ¥ NEePBBIM IPUMEPOM BIMAHMA M30JANUMA Ha BUA00Gpa-
szosaHme. Y. [lapBuH o6paTHa NpHUCTANBLHOE BHUMAHUE HA CTPO-
eHHe KJIOBOB V PA3/JIMYHBIX BHAOB BRIODKOB H, IPOBEAS HC-




cAefoOBAHUSA, NPHUINE] K 3aKJIYEHHIO, 9YTO (JOPMBI KIIBOB
chOopMHUPOBAJINCE B 3aBHCUMOCTH OT COCTABA MOEAaeMBIX KOpP-
MOB M crnocoboB ux pobeiBarma. McenenoBaHus yYeHBIX I1O-
caeayomux noxkoaennit (I. JIak, 3. Maiip) nokasanm, 4To Bce
ZADBUHOBBLI BBIOPDKH IIPOMBOIILIH OT OAHOrO 00Iero MarepH-
KOBOT'0 IpejKa, ¥ CIYYUJIOCH BCe 3TO B Pe3yabTaTe mpoiecca
adanmuéenoil paduayuu, T.e. B pe3yabTaTe pacxoxaeHus (au-
BepreHnuM) GopM OoT HCXOAHOM NPeAKOBOM B XOJe IIPHCIOCO-
OuTenbHOM sBOMION UK. IhdeKT afanTHBHON pagnalliy TaKxKe
HArJAJAHO AeMOHCTPHPYETCA HA raBalCKHUX IIBETOYHHIAX —
3HAEMUYHOM rpynne nrui, oburammeit Ha 'aBalicKuX ocTpo-
Bax. MaBecTHO OKO0JI0 40 BHAOB 3THX [ITHUI], BKJIIOYAsA BEIMEp-
mue (hopMEI.

3.5.2. OCHOBHbIE HAMPAB/IEHUA
3BOJTIOLUMOHHOIO NPOLIECCA

IIporpecc u perpecc B 9Boaonuu,. Oprasuyecknii Mup 3eM-
AH pasBUBAJICA OT HPOCTOrO K CJOMKHOMY, OT HH3IMHUX (opMm
K BBICIIIMM, YTO ABJAETCH NpOrpecCHBHLIM pazsuTuHeM. Ho aTo
He eHHCTBEHHOE M3 BO3MOXKHBIX HANPABJIEHHUHA SBOJIOIUHA.
Kpynusiii oreuectBeHHbii 6mosor-spoaonuonuct A. H. Cesep-
nos (1866 — 1936) paspaboran Teopuio mophoduanosornyecko-
ro u 6mosoruYecKoro nporpecca u perpecca (puc. 3.23).

3BO/IOLUMOHHOE
YYEHME

ubl) B 6opu6e 3a cyuectsosaHue. OCHOBHbLIE NPU3HAaKK GMONOrMYECKOro nporpecca —

m Buonornyeckui nporpecc — 310 nobega BuAa (MM MHOW CUCTEMATHYECKON eiuHK-

ctabunbHoe yBeNMYEHUE YUCNEHHOCTH U pacliMpeHue 3aHMMaemMoro apeana.

Pacmupenne apeajia Buja NPUBOJUAT, KAK IPaBUIO, K 006-
Pa30BaHHIO HOBBIX HO]IYJIHIIKﬁ. ITo onpenesyieHNO, NpuMepaMHu

JNETEHEPALIMSA

Puc. 3.23

Cxema COOTHOLLEHHH
MEXAY apoMoppo3om,
WaAHOaAanTaumen

W AereHepaumen

(no A.H.Cesepuosy)
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Anekcer HukoaaeBuy
Cesepuoe

¥
-

6HOJIOrMYeCKOro Iporpecca CIHYIKAT NPeACTABUTENN THUIIOB
IIpocreiimme, Monniockn, Yuerncronorue (pasnuysbie BHAB
H Jaxke mesbie OTPAALI HACeKOMBIX — [IBykprsiasie, H{ecTKo-
KpBLIEIE B ApP.), XOpAoBkie (OTAeJNbHBEIE IPYNNLI PHIG, ITHIL,
HanpuMep, Bopo6suHOOGpasHbie; MIEKONHATA"
IOIAX, HAOIPHMEpP IpPBIZYHBI ¥ Ap.). Omubouso
noJararTh, 4YTo B COCTOSHHH OHOJOrHYEcKOro
nporpecca HaXOAATCA TOJABKO Kaacchl IlTmns
1 Maerkonuramomue. ClegyeT IOMHUTS, YTO A4~
JIeKO He BCe FPYNNBI NTHI[ H MJEKONHATAKIIHX
HJINIOCTPUPYIOT coboii Gmonoruueckuii nmpo-
rpecc. OB gocTHraercs pasJIMYHBIMH NYTAMH,
KOTOPHIEe He BCerja CBA3AHEI JHUIIb C MOBLIIISH-
HBIM YPOBHEM OPraHH3allH¥ CHCTEMATHYECKHX
rpyunm.

Buonozuueckuil pezpecc xapaKTepHU3yeTCH
aJbTePHATHBHLIMY NPOrpeccy NPU3HAKAMM: CHH~
JKeHHeM YHCJEeHHOCTH, COKpPallleHueM apeaJja,
CHHKeHHeM BHYTPHBHAOBOH auddepernuamnn
(mranpuMep, CHHYKEHHEM MONYJIANHOHHOTO pas-
HoobGpasus#a). B koreuHOM cueTe, GHoIOrHYeCK A
perpecc MOJKeT IMPHBECTH K BHIMMDAHWIO BHJA.

B Tune Xopaosble IpUMepaMH eCTEeCTBEHHOT0 OHoJornde-
CKOro perpecca cayxar: [IBoakoasimaiue u Kucrenepsie puibst
(knacc KocrHble poibbl); rarTepus, KPOKOAMIBI, CIOHOBBIE Ye-
penaxu (knacc PenTuianum); KMBH, HEKOTOPLIE BHALI KypaBJeit,
HalpuMep aMepMKAHCKHM KypaBib, aucToB (kiaacc IlTunsr);
AWDeKIaxyinue, HeMOMHO3y0Oble, X0boTHEBIE (Kiaacc MaexkonuTa-
omue). OcHOBHON NMPHYMHON GHONIOIHYECKOro perpecca sBJIA-
eTCA OTCTABAHHME B 9BOJIIOIMH IPYINLI OT CKOPOCTH U3MEeHEeHHH
OKDPY’KAaIe cpejsl.

YcrkopeHHasA TpaHcOpManis OKPYIKAIIEN NIPHUPOLHOI cpe-
Jibl BCJIEICTBME AHTPONONeHHOrO (haKkTopa, mMpAMoe IpeciefoBa-
HUe U ucTpebiieHre NePeBOAAT eI PAJ BHAOB B I'PYIII KH-
BOTHBIX B COCTOAHHE ODHOJIOIMYECKOro perpecca m Jaje CTABAT
HEKOTOpPbIEe U3 HAX HA I'PaHb BEIMHPAHUA: XHUINHEIE NITHIEI (Ka-
AUGOPHUMCKHMA ¥ AHACKHH KOHAODPHI, QUIMNNHUHCKHUN opexn
M 1p.), GONBIIMHCTBO BHJOB 3KypasJjei (CTepx, YepHEIHA KypaBib
# Ap.), abpUKaHCKHE CTpaychl, Kagyapsl, sMy, HAHAY, raBau-
CKHe IIBeTOYHHIBI, onyrau (72 Buaa), kuroraas (orpan Aucro-
obpasHbie), KpynHLIe KHTOOOpasHbie (CHHHHA KHT, (DHHBAJ
H Ip.), CJIOHBI, HOCOPOTH, JIbBEI, TUTPEI, MeNapi, CHEeXXHLIN bape,
HEKOTOphIe BHALI MeJBejeil, YeloBeKooOpasHble 00e3bAHBI
U MHOTHe JpyTHe.




3BONOLIMOHHOE
IIyra 6monorngyeckoro nporpecca (mo A.H. Cesepiory). Bui- WEHMEW &

AeNAI0T TPH OCHOBHBIE (hopMEI GHOJIOrMYECKOro nporpecca: apo-
Mopho3, HAROANANTAIIMSA U AereHepaIus.

H1e GMONOrMYECKOro NPorpecca Nyrem NoBbileHUs 06UIero YPOBHS OpPraHnU3aLuu MUBbIX
OpraHu3Mos.

MNop apomopgozom, unu MopPoPHIHOAOrHYECKHM NPOrPeccom, NOHUMAETCH JOCTHHE-

IIpuMepaMu riaaBHeHIIAX apoMOop(O30B CAYHKAT: Iepexos
X MHOTOKJIETOYHOCTH; 9BOJIIOIMOHHEIE NPeobpasoBAHUA OCHOB-
HBIX CHCTEM OPraHOB Yy II03BOHOYHEIX (KPOBEHOCHOi, HEDBHOM,
ABIXATEJNHHOM | JAp.); npHobpeTeHEHe BHICHIMMH NO3BOHOYHBIMH
MeXaHU3MOB (QU3HYECKOH U XMMUYECKOH TepMoperyaanun. Ox-
HAKO HE BCErJa KOPPEKTHO NPOTHBOMOCTABIATEH BBICOKYIO OpP-
raEM3anuio Hu3kKou (o6 atom nucan eme Y. [lapsuH): Hanpn-
Mep, MOMKHJIOTePMHEIe OPraHu3Mbl (HACEKOMEBIE, MOJIIIOCKH)
u Ge3 IOBHIIIEHHS COOTBETCTRBYIONIEH OPraBU3anuy HAXOAATCH
Ha BepImHe GHoJormyecKoro mporpecca. To ke MOMKHO CKa3aTh
1 06 OZHOKJIETOYHEIX OpraHuaMax. ApoMopdo3 B Mupe pacre-
HUM — 2TO IepexoJ OT cOOp K Pa3MHOMEHHIO ceMeHaMH, OT I'o-
JIOCEMEHHBIX K IIOKPBHITOCEMEHHBIM.

€ W3MEHEHMAMMW YPOBHS WX GHONOTMYECHOW OPraHK3aLluK U NO3BONAIOLME UM NPUCNOCO-
6UTLCA K KOHKPETHLIM YCNOBMAM Cpefbl.

Hawoaganraynu NpeacTaBnsaioT co6o# YacTHble npucnocobneHus BMAOB, He CBA3aHHbLIe

Hanpuwmep, B npegenax kaacca Miaexonuraiomue 6e3 Bca-
KOI'0 M3MeHEeHHHA YPOBHSA OPraHHU3anuu chOPMHUPOBATHCH Pa3-
JAUYHBIE 0 00pasy KU3HK IPYNNE JKUBOTHBIX! BO3AYIIHEIE
(pykokpELIEIe), BoAgHBIE (kuTOOGpasHLIe), polmue (KPOTHI,
IOKOPHKI, CJENBINHA ¥ Ap.), naszawmue (o0e3bAHbI, JeHUBI[HI
u Ap.), Geraromue (KonslTHLIE U Ap.) U T. A. (prec. 3.24, 3.25).
Ins Bcex 9THX rpynn MJIEKONMHTAIIMX XapaKTepPHLI I'OMOI-
OTEPMHOCTEL (OTHOCHTE/JbHAA HE3aBHCHMOCThH TEMIIEPATYPhI
TeJla OT OKpY>Kalolieil cpesbl), }KMBOPOXKAEeHHUE, BEIKADMJINBA-
HUe JeTeHbIIeid MOJOKOM, T. e, 4epThl, obiue A1 BCero Kjiac-
ca. [IpuMeps NOKPOBUTENBCTBEHHONH OKPACKH W (DOPMEI, OT-
MedYaloiecs y CaMbIX PA3JIMYHBIX JKHBOTHBIX, TAKIKEe HOJIMK-
HBI OBITH OTHECEHBI K YACTHBIM MPHCIOCOONeHUAM, MU HIHO-
apantapusaMm. K mauoagantanuaM OTHOCATCA KOHKDETHBIE
npucnocob/ieEnA K YCIOBHAM CYNIECTBOBAHUSA YV HaPBHHOBBIX
BBIOPDKOB.

201



3BONMOUMOHHOE
YYEHHME

IJKoaorMyeckan
AvddepeHumauma
(manoapanTaumn)
Y HaCeKOMOAAHBIX
MAGKONUTAKOLLMX:

HasemHbie popMsbil:

1 — NpbINYHYHK;

2 — 3eMAepoiika;

3 —ex;
3E€MHOBOAHBIE (HOPMbI:
4 — KyTopa;

5 — BolapOBan
3eMAEPOnKa;

polowme Gopmbi:

Puc. 3.24

202

¥ pacTeHHWi IpUMepaMH MAMOANANTAINN ABAAIOTCA MHOTO-
obpasHsie npuciocobieHusa MBEeTKA K ONBLIEHHIO BeTPOM, Ha-
CeKOMBIMHM, INTHUIAMH, NPUCIOCOOJIEHNS K PACIPOCTPAHEHHIO
IJIOIOB U ceMAH (C MOMOIILI0 BeTpa, BOALI, YKMBOTHRIX).

IIpn obmeit dezernepayuu NIPORCXOAAT SBONIOIAOHHEIE U3~
MeHeHHd, Belyliye K yIPOIeHNI0 YPOBHS OPraHU3alluy opra-
Hu3Ma. IIpu aToM MOryT HcYe3aTh KOHKPETHEIE OPraHbl U Jake
IeJible CHCTEeMBI OPTaHOB, YTPATHUBINHE CBOe GHoJorHyYecKoe
snauyenue. OGBEIYHO JereHepanusa CBA3aHA ¢ IePexooM K napa-
BUTHUYECKOMY WJIH cHAAYEeMY 00pasy >Ku3Hu, ¢ oOMTaHUeM B me-
mepax.

¥ napasutTH4ecKuX YepBeil (LeOIHH, JeHTENbl U ApP.) HApsA-
Ay € yOpOIIeHWeM OPraHu3anuu (OTCYTCTBHE MHIeBaAPHTe b~
HOT'O TPAKTa, OPraHOB YYBCTB H IP.) GOpMUDPYIOTCSA pa3aUudHbIe




npucnocobnienuss K 06UTAHUIO BO BHYTPEHHEH cpejie Apyroro
opraHu3Ma (XMMHUYeCKH CTOWKHEe NOKPOBBI, IPHCOCKU B KPIOY-
KM, C TOMOINbI0 KOTOPBEIX OHH YVAEPKUBAIOTCA HA BHYTPEHHUX
CTeHKAX KHIIeYHNKA X03AMHA, MCKIIOYHTEJILHO BEICOKAA ILJIO-
JOBUTOCTS ¥ 1p.). MHOrMe BUABLI 3HAONADASHTHYECKUX YepBeit,
HEeCMOTpS HA pe3Koe YIOpOIleHHe MX OPraHM3aluM, B HACTO-

3BONMOUMOHHOE
YHEHUE

Puc. 3.25

3Konoruueckan
AvddepeHumauma
(anoapanTaumn)

y NapHOKONbITHbLIX
MAEKOMHTAKOLLMX:

1 — kaban; 2 — 3ybp;
3 — Geremor;

4 — bapaH apraau;

5 — ceBepHbii OAEHb;
6 — AOCb; 7 — KOCYAR;
8 — eBponeicKui
OAEHb
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Aljee BpemMs nponseraoT. [lapasuTuyeckue pacTeHUA HEPEAKO
YacTUYHO YTPAYMBAIOT cIocOoOHOCTS K doTocurTedy. X mucThs
nprobperaioT BHJ demnyii, a KOpHH npeobpasyiOTca B IPHUCO-
CKH.

Acuuauu, BeAyIIHe BO B3POCJIOM COCTOAHUM cuaaquii ob6pas
JKU3HH, YTPATHUIN XOPAY, OPraHbl IepeiBHKEeHNA; UX OpraHbl
YYBCTB ¥ HEDBHASA CHCTeMa B XoJie MeTaMop(oaa AereHeprupoBa-
Jau. ¥ mume 0o TMYNHOYHON cTaHuM, NMeIoIeil XOpAyY, VAAIOCE
YCTAHOBHTH NPHHALJIEKHOCTh aCUANI K TUNy XOopAoBLIe.

Jna nemepHBIX ofuTaresneit (nemepHsie prIObl, XBOCTATHIE
3eMHOBOJIHBIE — IIPOTEH) XAPAKTEDHEI PeAYKIUA UIH Hake
MOJIHAA YTpPaTa OPraHoB 3PeHHsA, CHHIKEHHe MIH OTCYTCTBHE
NUTMeHTAIMH.

T'eseTHyecKoOit OCHOBOM YNPOIIEHHUA YPOBHA OPraHHU3alHH
cyuTaloT MyTanuu. Tak, N3BeCTHBI MyTAIIAH, BEI3LIBAIOIIAE PY-
JAMMEHTAPHOCTh OPraHOB (HAIpHMep, HeJIOPA3BHTHE KDPHLILEB
y HACEKOMBIX) HJIH CHHKAIOIINE CTENeHb IATMEeHTAIMH IIOKPO-
BOB (Hanpumep, BOBHMKHOBeHHE aJb0MHHM3MAa Yy MJIEKOIHNTA-
romux). IIpu 61aronpuATHLIX YCIOBHAX TAKHEe MYTAIMH MOT'YT
IIPOTPECCHBHO PACIPOCTPAHATHLCH B MOMYIAIMAAX.

CoorHOomienne myTeii aBoronuu. VI3 Bcex paccMOTpPeHHEIX
nyre# gocTHikeHus GumosormyecKoro mporpecca HauboJsiee pex-
KH apomMop$o3sl, IOJHUMAKIIHE TY UIH MHYI CUCTEMATHYe-
CKYIO TPYIIY Ha Ka4YeCTBEHHO HOBEIM, 60Jiee BRICOKHI YPOBEeHb
pasBUTHSA.

ApoMopdh03bl ONPEAENsIoT NEPENOMHBIE NYHKTLI, HOBLIE 3Tanbli Pa3BMTUA MU3HW Ha 3eM-
ne, OTKPLIBAIOT ANA TPYNN, NOABEPrMXCH COOTBETCTBYIOUMM MOPHOGU3UONOTUYECKUM

npeo6pa3oBaHUAM, HOBbIE BO3MOMHOCTU B OCBOEHUW BHeLHel cpeabl. MHoraa 31o co-
BepLIeHHO HOBas cpeja (HanpuMep, BbIXOA NO3BOHOYHLIX Ha Cylly). B ganbHeiwem 380-
NIOUWA rpynnbl MAET NO NYTH WaKoaganTaLmWii.
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KauecTBeHHOE H3MeHEHNEe YCIOBUN BHEIIHEH Cpeibl MOMKeT
NPHBECTH K CHTYalluH, KOr/a JajdbHeillllee pasBUTHE B ONpeze-
JIEHHBIX YCJIOBHAX yiKe He BeJleT K OHOJIOrHuecKoMy IIporpeccy.
Torpa cospaioTca NPeANOCHIIKH K HOBOMY apoMopdo3y, HampH-
Mep K MNOABJEHHI0 aMHHOTHUYECKOIO AHIA Y HABEMHBIX IIO3BO-
HOYHBIX (PEeNTHIHM — MJIEKOMHTAIOIHE), CPABHHUTEILHO
(c uxpoi peif6 1 aMpubMit) HE3ABUCHMOI'0 OT BHEIIHEH cpeisl.
Huorpa nenasa cucreMaTuyecKas rpymna OpraHu3MoOB PasBHBa-
eTcsa mo myTH obmieil fereHepanmum. 9TO MOXKET IIPOMCXOAHUTH
IpY DONaJaHNM OPraHM3MOB B CDABHUTEJBHO OJHODPOIHYIO Cpe-
Ay, HanpuMep NpPH napasuTudecKoM obpase >KH3HH.




3.5.3. PASBUTUE OPTAHUYECKOIO MUPA

Hcropusa Hamei niaHeTsl YCJAOBHO pasfiejieHA HA DPasjawud-
Heble IPOMeXyTKH Bpemenu. VI3 aux Hambosree TpOJONKHATEIb-
HBI 3DBI, 34TE€M CJIEAVIOT MEepPHOABI, 3MOXH. ['paHHIEI MeXAY
3paMM YCTaHOBJIEHHI HE CJYYaiHO, TAK KAK UMEHHO B 5TH IPO-
MEXKYTKH BPEMeHH Ha 3eMJie IPOUCXOANIHN I100aIbHbIe reosio-
rHYeCKHe MPOIEecChl, CONMPOBOMXAAONINECH U3MEHeHUAMH JINKAa
IIaHEeTHI, ee opraEmyeckoro Mmupa (raba. 3.1).

Apxeill — apepHeimasn spa. Buosornueckas sBOJTIONUA HA
SeMile HaUMHAeTCA ¢ apxes. EMy npejmecTBoBal KaTapxei,
B IIOPOZIaX KOTOPOrO HUKAKHUX CJIEJ0B JKHU3HH He 6bL10 06HApY-
#EHO.

Ilo coBpeMeHHBIM CBEeIeHHAM, ¥H3Hb HA 3eMJie BOSHUKJIA
Ha sape apxes (2pa apeBHeiimei xusuu) 3,5 — 3,8 mapa aer
Hazaj.

B ropesIX nmopojax paHHero apxes ABCTPaIuU HalJeHEI
OCTATKY MHKPOOPraHU3MOB — IE€PBBIX Mpokapuor (6axkTepwii,
CHHe3eJIeHBIX BOJOPOCJIeii), a TaKKe cjeibl AeATeIbHOCTH bak-
TepPHANIBHO-BOJOPOCAEBEIX CO00IECTB, TAK HA3LIBAEMBIX CTPO-
MaTOJIUTOB (ApeBHelnue ocagodHble nopoakl). OxaMeHenbIe
MHKDPOOPraHu3Mbl o6HApYKeHE! Takke B IOxnoit Adpuke (B
caoax BoapacToMm 3,4 — 2,7 Mapa aer).

ITpomepoaoii — spa nepBuYHOM KU3HHU. B peayasrare npo-
meccoB ropoobpasoBaHUA IPOM3ONLIO 3HAYMTENbLHOE Ilepepac-
npejesieHHe CYIIH W MOpA. BakTepuu M BOAOPOCIH HEPeKMUIN
nepuos MCKJAKYUTENbHOTO pacusera. Ha cMeRy nmpokapuoraMm
NPUXOAAT 3YKAPHUOTEI, B YACTHOCTH 3€JIeHbIe U 30JI0THCTHIE BO-
nopocan. PasBUBalOTCA BBRICOKOCIEIIMATIH3HPOBAHHBIE MHOTO-
KJIETOYHBIE OPraHHU3MBI (KPYIHEHIINI U3 M3BECTHBIX apoMOp-
$o30B): 3eneHbie, Oypeie U KpacHsle Bogopocnu, rpubsl. C yua-
CTHEM JXHBBLIX OPraHU3MOB TOT[la HHTEHCHUBHO (DOPMHPOBAIHCH
ocafiouHbie MOpoabl. JleATebHOCTE Kee3obaKkTepuil IpuBesa
K 00pasoBaHUIO KPYIHEHNINX MECTOPOKAeHUI JKeJIe3HOMU Py Ak
(ranpumep, B paiione Kypcka, Kpusoro Pora). 650 — 700 mnn
neT Hasaj (KoHel foKeMOpHsA, HA3BAHHBIN BeHJOM) B IpeBHEMH-
IIAX MOPAX yiKe KHJIH NPeJACTABHUTEIHU THIIOB KMIIeYHOIIOJIOCT-
HBIX, KPYTJIBIX M KOJBYATHIX YepBeil, MOJLIIOCKOB, UIVIOKOMKUX
¥ wieHHCTOHOrUX. Popmupyercs 6uocgepa. B peaynbraTe HKu3-
HeleATeJIbHOCTH >KHBBIX OPraHH3MOB 00pa3ylTcsa NOJe3HEIe
ucKonaemsble. H{U3Hb CTAHOBUTCA re0JIOTHYECKHM (DaKTOpPOM.

Ha rpasune mporepos3os U najseo30d IPOUCXOAAT AHTEHCHB-
HbIe ropoofpasoBaTesbHEIE IPOLECCH, VHHYTOKHBIINE MHO K-
CTBO MCKONAEMBIX OCTATKOB IpeAbIAYINUX 31nox. Bee mocneny-

3BONMOUMOHHOE
YHEHUE
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Ta6nuua 3.1. OCHOBHble CTAAWW PA3BUTUA OPraHMYecKoro Mupa
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B CesepHoM nonymapun
GosblNe KOHTHHEH-
TAJbHEIE OJIeJleHeHHU S

(B mneicrouene). 3arem
nocJeNeiHMKOBAA B0~
Xa — TroJIONeH

CoBpemMeHHEIN pac-
THUTEJbHBIA MUD.
Bripaxkennas npu-
pPOoAHaAA 30HAJIB~
HocTh. Ha ceBepe —
TYHAPOBaA U Taex-
Haf PaCTHTENb-
HOCTB, Ha Ore —
Tponuyeckas gaopa

B nureiicronene BOJIM3M IPAHUIL JIEAHUKOB —
pasBUTHE X0JI0A0a00uBOH dhayHB: MAMOH-
Thl, OBIEOBIKH, IIEPCTUCTHIE HOCOPOI'H U JD.
B To e BpemM#a Ha Iore COXpaHEHHE TPOMUYe-
ckoit hayssl. B mueiicTonese — MHTEHCHB-
HBIA nponecc aHTponoresesa. BeiMmupaaue
MaMOHTOB, MIEPCTHCTHEIX HOCOPOTOB, Nelep-
HBIX JIBBOB U Jp. JleATeIbHOCTE YeJOBEeKa
CTAHOBUTCA BaykHeHmuM daxTopom, onpeje-
JAIIAM BO3MOXKHOCTh KU3HHM Ha 3emie

Kaitao- | AHT

3oit, 67 | rem, 1,5
Heoren,
25

3aBepmenue GOpMUPO-
BAHHUA PAJA FOPHBIX CH-
crem Esponsi, Asun,
Adpuku 1 AMepHKH.
OneneHenne AHTAPKTH-
awul. Ha cesepe — Buijie-
JIeHUe 30H TYHAPHI

u Tairu. B nanonene —
HaYaJI0 mpouecca ocTen-

Dnopa 6au3Ka K co-
BpemenHo#. Illupo-
KO IpeicTaBieHa
TPaABAHUCTAS pac-
THTEJLHOCTH. Jlans-
Helilllee pa3BuTHe
cemeiicTBa 31aK0-
BhIE

HEeHHMA CYIIH b A 1

Mopckue Gecro3BOHOYHLIE GIH3KHA K COBpe-
MeHHBIM. ['oCIIO/ICTBO IJIAIEHTADHBIX MJIEKO-
OHUTAKIINX: TPEI3YHOB, KONLITHLEIX, IPHMA-
TOB, XMINHLIX ¥ Ap. B ABcTpanun — cymua-
Teie, B HOxHOII AMepuKke — HemoaHo3y0kIe,
IIMPOKOHOCKEIE 00e3bAHEI, 0CO0bIEe IPYIIITEI
cymuyaThix. Pacuser yesoBekoobpasHbiX; 1Mo~
sAIBJIeHHEe B ILUIHOLEHEe ABCTPAJIONUTEKA




Ilaneores,
41

MuorouuncieHHble pe-
rPECHH M TPAHCIDECCHH
mop#. 'opoobpasosanne
B Adpuxe, EBpasun
(Ansner, ITupenen, Kap-
nartel, Kaskaa, ITamup,
I'mmanan u ap.) 1 Ame-
puke (Asaer u Kop-
ANIBEPHI)

T'ocnoacTBYIOT 110~
KPBITOCEMEHHBIE.
PaassuTue cemeii-
cTBa 3JaKO0BBIe

B mopax — asycrBopuarsie u GploXoHOrHe
MOJLIIOCKH, KOPaJJIbl, MINAHKH, (popaMHHA-
depsi. PacnpocTpaEeEHe KOCTHCTBIX PhIO

B COJIEHBIX ¥ IpecHBIX Bojgax. Cocras Hace-
KoMBIX 611M30K K coBpeMeHHOMY. EcTh XBO-
crareie 1 GecxBocTeie ampubun. IlpecMbika-
OILIHeca — KPOKOAMJILI, Yepenaxu, sllepH-
el ¥ 3Men. [loaBneHne coBpeMeHHBIX ce-
MeiicTB nTHL. B oJHromese B rpynmne npuMa-
TOB — HAPANMTEKH M IPOIIMONUTEKH

Meso-
3014,
235

Mea, 70

HuTencuBHOE ropoobpa-
3oBanue B BocrouHoi
Asznu u Amepuxe. Ilog-
HATHE CYIIH CMeHAeTCH
rpaHMO3HON TpaHCrpec-
cHell, a 3aTeM BHOBBL
nogaATHEM., K KOHIY
MeJa KJIAMAT 3aMeTHO
npoxJjajgHee

IloaBnerne MOKpPHI-
TOCEMEeHHBIX, Ha4Yu-
HAIOIHUX BBITECHATH
roJI0CeMeHHbIe.

K xrormy nepuona
BEIMHpaHHEe MHOTHMX
rpynno BOAOpoOCei,
GeHHeTHTOBBIX

u 1p. Bermupanue
THHI'KOBBIX

B MopAX — aMMOHHTEI H GeIeMHHTEI, ABY-
cTBOpYaTHIe M OPIOXOHOI'ME MOJLIIOCKH.

K KoHLY nepuoja BEIMHDaAHHE AMMOHHTOR,
nouTH Beex GenemuuTOB, 70 % dopm aBY-
CTBOPYATHIX MOJUIIOCKOB. Pacnser KocTu-
cThix peib. [loaBaenue ameit, 3ybacToix

M BEEPOXBOCTHIX IITHI[, CYMYATRIX ¥ ILJIAIEH"
TapHBIX MIexkonuTawmux. K KaiiHO3010 BEI-
MHpaAHHE JUHO3ABPOB, ILIE3HO03aBPOB, HXTHO-
3aBPOB H ITEPO3aBPOB

¥Opa, 58

Pacnan l'onaeansl. Pop-
MUpOBaHHE ATJaHTHYEe-
CKOro okeaHa. B panHei
10pe KJIUMAT BIAMKHEINA,

B IIO3/IHE# 0pe — apuj-
HBIA

Bek roioceMeHHBIX:
CArOBHUKOBLIE, I'MHTI-
KOBBI€, XBOMHEIE

u ap. B mopax — 3o-
JIOTHCTEIE BOAOPOCTH
u auHOGIAreIIATE]

Mopckue 6ecnio3BOHOYHBIE: AMMOHMTHI, G-
JIeMHHTEI, ABYCTBOpYATEIE B GpPIOXOHOTHE
mostiocku. Bexk auHO3aBpoB. MxTHO3aBpEI,
IJIe3H03aBPkl, NTepo3aspbl. MuexonuTa-
OIHe: NAHTOTEPUH, TPHKOAOHTEI ¥ MHOT'O-
6yropuareie. IITHIBI: apXeonTepHKC
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Tpuac,
35—45

Hauano pacnaga I'oua-

BaHbl. CMeHA ITepHO/I0B
OTCTYILIEHHMS MOpei ne-
PHOJAMH MX HACTYILIE-

Hua. Kianmar Gosee 3a-
CYILIHBBIHN

Dopa — NIAYHO-
BHJHEIE, TAIOPOT-
HHUKH, XxBomu. I'o-
CHOJCTBO roJoce-
MEeHHBIX: XBOHHEIE,
ruarkoBsie. [losas-
JieHUe CATOBHUKOB

R s Lo .

CuabHble uaMeHeHuA B dayHe. [loasnerne
IMEeCTHIYYeBLIX KOPAJJIOB, YBeJIHYeHHe pas-
HO0Opasusa MOJLIIOCKOB (ABYCTBOPYATHIX

u OpoxoHorux). IloaBneHue HACTOAIIHX
MOPCKHX exxeil. BeiMupanue apesHuX prib,
nofBJIeHHe KOCTHCTHIX. OKOHYATEILHOE BhI-
Mmupanue creronedanos. PopMupoBaHHE HO-
BBIX FPYII PENTHAMI: Yepenax, KPOKOAH-
JIOB, HXTHO3aBPOB, AuHOo3aBpoB. [loaBnenne
NPUMHTHBHBIX EPBONTHI, — IPOTOABHC.
MnexonuTaolnue — MeJIKHe IPHMHATHBHbIE

opmBe!

ITpodoaxcenue matba. 3.1

Ilepms, 55

Basepmenue raszoobpa-
sosaHuA. Peako BeIpa-
JKeHHAA 30HAJBHOCTH
waumarta. B HO:xuOoM mo-

JIyIIAPUH MATEPUKOBhIE
oJejleHeHu s

Bnaskusle Tponuye-
CKHMe Jieca TOJBKO

B 9KBATOPHAJIBHOM
3oHe. BeiMmupanue
NAanopoTHHKo0Gpas-
Heix. Hagano noxa
roJIOCeMEeHHBIX pac-
TeHHH

CHHIKeHHe CHCTeMATHYeCcKOro pasHoobpasusn
MOPCKHMX Gecno3BOHOYHBIX: BHIMMPAHUE TPH
N06MTOB, HEKOTOPBIX AMMOHHTOB, YeTHIPEX
Jy4YeBBIX KopasuroB u aAp. Ha cyme ucuesso-
BeHMe cTeronedasoB, pocT pazHoobpasusa
penTuanii: NoABIEHHe 3BepO3yOBIX




Kap6os,
55—1T5

Kiaumar Gonee Tenaslit
¥ BraxHb. K korny
nepuoga nNogHATHE
cymu (Taas-Illass,
Vpan u Ap.) ¥ NOXo0J0-
naHue

Tponuueckue jeca
M3 NANOPOTHHKOB,
XBOIIEeH U NJIayHOB.
IToasnenue Hacros-
mMX XBOMHBIX pac-
TeHHil

Pacuser apepanx amdubuii (creronedason).
IosBrenne KPLLIATHIX HACEKOMBIX: TapaKa-
HOB, cTpeko3. [lepBrie npecMEIKaKOIINECH:
KOTHJIO3ABPEI, NEJINKO3aBPhI

Heson, 60

Mope npogomxaer or-
crynats. Kiaumar eme
Gosiee KOHTHHEHTAb-
HBIH

BriMupaHue ncuio-
¢uros. Pacuser na-
VHORB, XBOIIe#i 1 na-
nopoTHHKo06pas-
HbiX. [ToaBnerwne ro-
JIOCEMEHHLIX (ceMeH-
HBIX IATOPOTHHUKOB)

Bex pri6. Ilossienne aMMOHATOB (I'OJIOBOHO-
rux). Ha — cyme maykH, KJelqu, HACEKO-
Mbie, MHOTOHOKKH. IlepBEie 3eMHOBOJHbBIE —
HXTHOCTErn

Cunyp, 30

T'opooGpazopanue, Mope
OTCTYNAeT, KJIMMAT HC-
cymaercs

AXTHBHOE 3aceje-
HHE CYIIM COCyau-
CTHIMHA PACTEHHUAMHA

VYnanok Tpunoburos m rpanTonnTos. Coxpa-
HieHye Yucja rpynn Kopaynos. Pacuser ro-
JIOBOHOT'MX, PTHTAHTCKUX PAKOCKODPIIHOHOB,
naHNUPHEIX GecyeniocTHEIX. BosHMKHOBEHNE
ApeBHeNIIUX phI6: MAHIHMPHBLIX ¥ AKAHTON.
Ha cyme nosBjiesne CKOPIHOHOB

OpaoBuK,
60

Hacrynnenue Mops.

K xonny nepuoga — Ha-
yajo ropoobpasoBaHusA
¥ YaCTHYHOE OTCTYILIe-
HHEe MOpHA

Ha cyme — mnepssle
cOoCyAMCTEIE pacTe-
HUA — NCHIo(HUTH
(puEHODHATEHI)

ITosBUAINCH MINAHKH, BOJHLIE XeIUIEPOBLIe,
nepBkble MO3BOHOYHBIE — IUTKOBLIE Gecue-
mioctHbIe. ['ocnogeTBo uranokoxux (17 knac-
COB), I'OJIOBOHOI'MX MOJLTIOCKOB, TPHI06HTOB,
IJIeYeHOTNX, MOJYXOPAOBBIX

602

IUHIRA

JOHHOMNOIV08E




(1] 14

JOHHOUNOILOBE

IUHIRA

Oxonuanue maba. 3.1

Pacnpocrpaneaue TocniofcTBO MOPCKUX GECIIO3BOHOYHBIX: I'Y-

KemGpuii, | B CeBepHOM moJymapuu
70 npeobiananue MOp#a, BOJOpOCIei: 3ese- 60K, KHUIIeYHONOJOCTHRIX, YWIEHHCTOHOTHX
B IOsxHOM — cymm (Ma- | HBEIX, OypbIX, Aua- (TPHIOBHTEI), MIJIOKOMHUX, MOJLIIOCKOB, ap-
Tepuk l'ongsana). Knu- | TOMOBBIX M Ap. xeouunatos. IlofBIeHNe IONYXOPAOBLIX. BoI-
MAT yMepeHHBI! MHpaHHEe HEKOTOPHIX KJIACCOB MOJLIIOCKOB,
; HTJIOKOKHX
Ilpote- | 2000 Tl'opoo6pazoraTensHEIe Pacuger aykapuor. | IlosaBneHue >KHBOTHBIX: KUIIEYHOIIOJIOCT-
poa3oii, NpOIecchl IPHBOAAT IToapnenue MHOTO- | HBIX, I'YOOK, KPYIJILIX U KOJABYATHEIX YepBeit,
2700 K IepepacrupeieJeHnio KJIETOYHBIX: 3eJe- MOJIJIFOCKOB, MIJIOKOMHX, NPHMHTHBHBIX
CYIIN ¥ MOpA. AKTHB- Hble, 6ypble ¥ Kpac- | MOPCKHX YJIEHUCTOHOTHX
HbIe nponeccsl 06paso- HbIE BOJOPOCIH,
BaHMA O0CAJZ0YHBLIX TOPoJ | rpubsl
Apxeii, | 1100— B armocdepe camxaerca | IloaBnenue mepBeIX nNporapmor — GaxkTepmit, meaeaenux, HHTYA-
3500 — | 1400 conepxxanane CHy, NH;, | Teix Bogopocieii. @PopMHPOBAHNE HOYBEI
3800 H,. HakannuBalores
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omee BpeM#A (naseos3oil, Me3030ii, KaiilHO30i) HOCHT Has3BaHUe
panepozon, T.e. BDEMEHHN «ABHOM }KHU3HH», 0 KOTOPOM CBHJE-
TeJIBCTBYIOT CPAaBHUTENBHO MHOTIOYHCIEHHBIE IaJe0OHTOJOTH-
YecKHe MATepHaasl (MCKOImaeMble OCTATKH DACTEHHH U JKH-
BOTHBIX).

IMTaneosaoii — spa gpeBHel xusau. B nepsyio apy danepo-
304 M/IET aKTHBHOE ropoofpasoBaHue: KaJeJOHCKasa U repluH-
CKa#d CKJIaAYaToCcTh. WHTEHCHBHO PA3BMBAETCA BHEICIIAA PACTH-
TeJabHOCTh. IT0ABAAIOTCA NpeACTABHTENH THIIA XOPAOBHIX XKH-
BOTHBIX, IePBEIE TIO3BOHOYHBIE: PBIOBI, 3aTeM ampubum 1 pen-
THJIAH.

Pacrenusa m XUBOTHEIE (0ECO3BOHOYHEIE M MO3BOHOYHEIE)
OCBAMBAIOT cymry. Buosoruyeckmuit nporpecc HaseMHBIX pacTe-
HUU U JXUBOTHBIX OBLI o6ecneyeH NPUHIUNHAIBEHEIMY U3MEHe-
HAAMHA HX MophodH3H0NIOrHYecKoi opraims3aniua — apoMop-
thozamu.

ITaneosoiickas apa NOAPasAeNAeTCs HA IIeCTh IePHOLOB.

1. Kemb6puii. B camom Hagase KeMOpDHA MPOUCXOAHUT 3HAYH-
TeJIbHOE HacTyIJIeHHe MOps Ha Cylly, a B KOHIle IepHoja OHO
orcrynaer. B CeBepHoM moayimapuu npeobiajaioT MOpdA, a B
H)sxHOM CcylIecTByeT OrpoMHBIH o0yt KoHTHHEeHT ['oHABaHA.
IIpomomkaoT CymecTBOBATE GAKTEPHH M CHHE3eJeHbie BOHO-
pocan.

B MopsaX, MOKPBIBAIONIUX BCI TEPPHTOPHIO COBPEMEHHOM
EBponsi, pacnpocTpadeHsl 6ypbie U 3eJeHbIe, JTHATOMOBBIE
H 30JIOTHCTBIE BOAOPOCJHN; FOCIOACTBYIOT APEeBHEeHIIINEe YIeHH-
cTOHOrHe — TpHAoO6uTHl (0oHM cocrasnanu xo 60 % Bcex Bu-
J0B MOPCKO#M (hayHBI); BeTpevaTed ryfKM, KHIIeIHOI0JIOCT-
Hble, IJIeYeHOIrue, XMOJAUTHI (OJIH3KH K MOJIIOCKAM), MOJJIIO-
CKH, UIVIOKOXKHEe, 4 B KOHIle Nepuoja MOABIAIOTCSH MOJIYX0p-
JOBEIE.

B aToT mepmos BEIMHPAIOT HEKOTOPHIE KJIACCH MOJLIIOCKOB
¥ UTJIOKOMHX.

2. Opdosuk. B opioBHKe MOpe 3aXBATHIBAET GOJILIIHE I1JIO-
mazan cymu. K KoHny mepuoja B CBA3H € KAJeZOHCKHUM I'OpO-
ofpazoBaHMEM MOpe OTCTYIAeT, YTO NPHBOAUT K OCYIIEHHIO
Sonpmux Teppuropuii. [loABAAOTCA MITAHKH U JIOMATOHOTHE
MOJIJTIOCKH.

B MopAX rocmogcTBYIOT NAeYeHOrHe, TPHAOGUTEI, HIJIOKO-
skue (6p110 17 UBBECTHBIX KJIACCOB 9TOTO THIIA: MOPCKHE XXM,
MODPCKHe 3Be3Jbl, MOJOTYPHH U ApP.), TOJOBOHOTHE MOJLIIOCKH,
noJyxopaosslie (rpanTonuTs). IlepBrie MO3BOHOYHEBIE IPEICTAB-
JeHbI 6eCUeTIOCTHRIMY IIUTKOBEIMUA — OCTPaKOAepMaMu. 31ech
HaMepeHHO He MCIIOJIL3YeTCHA TePMUH «TaHIMPHBIE PBIOBI», 1O~
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Puc. 3.26

MNepeoe HasemHoe
pacteHue — NCUAOHUT

CKOJIBKY 2T0 cOopHasa rpymnmna, cocTosamas Kak u3 cobcTBeHHO
DAHOUPHBIX peIb (TIakozepmumii), Tak M GeCUENIOCTHBIX, HE
ABIAOIIUXCA phIbaMu.

IloaBnaoTea BoAHEIE XeJInlepoBslie. Brn
paloT '’MraHTCKHUE MOJUIIOCKM C Pa3MepoM pak
BUHEI 10 9 M. Ha cymy BeIxoasAT nepssie
AHUCTHIE PACTEHHSA — IIPEeJCTABUTENH CIOPO-
BBIX — ncuaoduTsl, uian puanoduTs (puc. 3.26).
Pocin nennoguTsl mo 6eperaM NpecHBIX BOJOE
moB. K aTomy BpemMenu Ha cyme yaxe o6pasoBs
cA GUMOreHHSLIN CI0# — MOYBA.

3. Cuayp. Ilpopomxaercs HACTYIJIEHHE CYIIH,
HAYT ropoobpasoBaTeNbHEBIE IPOLIECCHl, HCCYINa-
erca kaumar. CocyaueTeie pacTeHuA (ICHIOMHE
Thl) HHTEHCHBHO 3acesfioT cyiny. Beicora nem:
nopuros ObL1a He Gojlee YeTBEPTH MeTpa, ¥ HHX
elle HeT HACTOAIUX JUCTHEB, KOpPHe#H, HO pas-
BUBAETCS NPUMHUTHBHAS NPOBOAAIIAS CHUCTEMA.
IloaBnaoTCA NepBbie ¥KHUBOTHLIE, ALIIIAIIAE AT
MocepHBEIM KHCJIOPOAOM, — CKOpHHOHEL. IIpm-
XOAAT B YNAJOK IPANTONHUTHI X TPHIOOUTHI, CHA-
JKaeTcs BHAOBOe pasHoobpasue xopasuios. Ilepe-
JKHMBAIOT PACIBET IOJIOBOHOIHME MOJLIKCKH, I'H-
ragTckue (Ao 2 M) pakockopnuoHbl. B Mmopax
BO3HHMKAIOT ApeBHeHIIHe phifbl — NAHIMPHBIE
(nnaxosepMel) ¥ AaKAHTOABI.

4. [leson. Ilpogonxaercsa oreryniaenue mops. Kaumar cra-
HOBHUTCA ere 6oee KOHTUHEHTANBHBIM. BhIMep/I0 MHOTO IpyIn
NPUMHATHBHBIX DECMO3BOHOYHEBIX ¥ GOJBIINHCTBO HecuesniocT-
HBIX. JleBOH — «BeK phiO». MHOrouHclIeHHB NAaHIUPHBIE
M aKaHTOABI, NOABJIAITCA XpAMeBsle peIObl (COBpeMeHHbBIE
rpynnel — AKYJIkI, CKAThI, XAMepkl), KUCTenepsle (10 HACTO-
SAIEro BpeMeHH JOXKHJ TOJBKO OJHH BHJ — JaTHMEpPHsH, OT-
KkpeiTasg B 1938 r.), ABoAKOABIIIAINE U Jy4Yenephle (K HUM OT-
HOCHTCA HmOAaBiafoliee GOJBIINHCTBO COBDEMEHHBIX BHUIOB
pbi0). M3 ronoBOHOIHX MOJJIKCKOB 00ocobasercsa mogKIace
AMMOHMTOB.

Y HEeKOTOPBIX M3 HMX HADYKHAA PDAKOBHHA JocTHrana 2 M
B guametrpe. K KoHIy mepuoja BRIMHDAaIOT HcuiaoduThl, pac-
IBETAIOT IJayHbl, XBOIIH ¥ IanopoTHUKooOpasHbule. PasBuBa-
I0TCHA HACTOAIME rojloceMeHHble pacTenus. Ha 3emiue noasnsa-
I0TCA NepBhie Jjeca. J{HBOTHBIE NIPOAOJIIKAIOT 3AaBOEBLIBATEH
cymy. 3 Gecmo3BOHOYHBIX OCBAMBAIOT CYINY MAYKH, KJEIIH,
MHOTOHOXKKH, HaceKoMbIle. I3 MO3BOHOYHEIX B KOHIIE JeBOHA |




IpecHOBOAHBIE KHCTeNephle PhIOBLI JAI0T MEePBLIX 3€MHOBOJ-
HEIX — HMXTEOCTer.

5. Kap6on, niu KamenHoyzoabHbLi nepuod. B panaeM Kap-
GoHe KIMMAT IJIAHETHI CTAHOBUTCA 60J1€e TeIJIBIM ¥ BAAYKHBIM.
Ha 3emuse pacnpocTpaHAIOTCA TPONHYECKHE Jieca U3 THIaHTCKUX
APeBOBHAHLIX NANOPOTHUKOB (BeICOTOMH K0 40 M), XBowgeit u mia-
vHOB. I'osloceMeHHBIE pacTeHHA NPeACTABAeHbl CEMEHHBIMH I1a-
OOPOTHUKAMH M HACTOAIAMM XBOMHBIMH. B npubpexHBIX Me-
KOBOABAX M B 60JI0TAX HAKAILIMBAIOTCA PACTUTE/ILHBIE OCTATKH,
ZaBIIMe BIOCJEJCTBHH OIPOMHBIE 3aJI€3H KaAMeHHOro yras (oT-
cioa HasBaHWe nepuoja). JKU3HL B MOPAX MAJO YeM OTJIHYA-
eTCs OT AeBOHCKOro nmepuoga. Ha cyme rocuofcTByIOT ApeBHHE
NaHOMPHOroJoBEe ampubnu, nan creronedans: (cbopHOEe HA-
3BAHWE JPEBHUX 3eMHOBOJHEIX). [IepBBHIMH KDBLIATEIMH Hace-
KOMBIMHM CTAJIM TAPAKAHEI ¥ CTPEKO35I (¥ CTPEKO3bI-MereHeBphI
pasmax kKpsuiseB 6s11 g0 0,8 M). B xonune kapbora maer Morg-
Hoe ropoobpasosanue: nogaumMaiorces Taae-Illans, ¥Ypas, ropsr
Kaszaxcrana, CesepHoit AMepuku — Annanaum u ap. Kiaumar
3emuu cTaHOBHTCH GoJiee X0JOAHBIM U cyxum. HaumHaor BeI-
MHpaTh cTeronedasakl, UM Ha CMEeHY NPUXOJAT NepBhlie PelTH-
auu (puc. 3.27).

6. ITepmb. B mocnennnii mepruof maseo30s 3aBepIajTcs ro-
poobpasoBaTeNbHEIE IIPONECCHl, HauaBmuecsa B kapbore. Peako
BBIDAYKEHHOM CTAHOBHUTCH 30HAJBHOCTH KJIMMATA: OT BJIAMKHOTO
TPONHMYECKOT0 A0 CYXOro KapKoro u xonogHoro. B OxHOM mo-
JyHIapuy IPOAOJIKAIOTCA MATEPUKOBEIe oNefieHeHnsA. BiasxHbie
TPONHMYECKHE JIeca IPOMU3PACTAIOT TOJBKO B SKBATOPHAJIbLHOM
soHe. BeiMupaioT nanopoTHuKoobpassbie. HaunHaeTcs paciser
roJIoceMeHHBIX pacTeHril. K KOHIlY mepMu CcyIecTBeHHO CoOKpa-
maeTcs pasHoobpasue MOPCKUX Hecro3BOHOYHEIX. B MOpAX BEI-
MHpPAaIOT TPHIOOHTEI, HEKOTOPbIe AMMOHMTHI, YeThIPeXJIyueBEle
KOpaJLJibl, MHOTHE OTPSA/IbI MIIAHOK, IJIeYeHOrux u T.A. Ha cyme
HCuesaloT creronedainsl, yBeJIuunBaeTcs pasHoobpasue npecMseI-
raomuxcsa. IToasiasercs HOBasA rpynia PenTHINI — 3Bepoay-
Oble MpecMBIKAKOIHECH, HMEIOI[He YePTHl CTPOeHHs, cOImKa-
OIIHe UX ¢ MJIEKOIUTAIOIAMH.

Meszoszoii — apa cpepHeit xu3Hu. Me3o3oii nmo npaBy Ha-
3BIBAIOT 3P0 IrOCHO/ICTBA MPECMBIKAIOIUXCH, KOTOPEIEe YCIem-
HO OCBOMJIM BCE CPeJbl JKU3HU: BOAHYIO, HA3€MHO-BO3AYIIHYIO,
Bo3aymHy (puc. 3.28). B me3030e GONBIIMHCTBO UX 3aKOHYH-
JI0 CBOe cyIecTBOBaHMe. B Hauale Me3030 MOABJIAIOTCA Mep-
BhI€ ITHILI M MJIEKOIHATAIONAEe. Me3030i — TaKsKe apa rocroj-
CTBA ¥ HAYAJA BHIMHDAHHUA TOJIOCEMEHHBIX U IOABJIEHHUS IIO-
KDPBITOCEMEHHBIX PACTeHHIA.

3BONKOUMOHHOE
YYEHUE
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XKuBoTHblE
NaAe030WCKON 3pbi:

1 — ABOSKOAbILLAWAR
pbiba;

2 — crerouedan;

3 — ruranTckoe
cTpeko3onoaobHoe
Hacekomoe
(mereHespa);

4 — MHOCTPaHUEBHA,
5 — apadoaasp;

6 — nape#hasasp

m Me3030icKan apa BKNOYAeT TPWU nepuoja: Tpuac, opy U Men.

214

1. Tpuae. B Tpuace HauMHaeTCs pacnaj eJHHOr0 MaTepu-
ka 'onasansl. [lepuoas! oTeTynaeHus Mopeil CMEHAIOTCA Me-
pHoAaMu NOTPY:KeHudA cymu. KauMar B Tpuace cTAHOBH!
Gonee 3acymauBeEIM. PacTeHus cyInm npeacTaBiaeHbl IIJIAYHO-
BHAHBIMH, NATTOPOTHUKAMH, XBoumamMu. Oco6eHHO MHOTO TO-
JIOCEMEeHHBIX: XBOMHBIX, THHTKOBBIX. [logBAAKOTCA NepBLIE
caropHHKoBEIe. PayHa npeTepneBaeT CyIIecTBeHHBIE H3MeHe-
HusA. OKOHYATENHHO BRIMUpAIOT creronedasnsl. PopMupyoTes
HOBBIE I'PYIIEI dXHBOTHBIX: IIECTHJIYYEeBbIe KOPAJJILI, HACTO"
Amue (IpaBHJILHBIE) MOPCKHE €3KH, KOCTHCTHIE DHIOBI, yepe-
maxw, KPOKOAMJIBI, HXTHO3aBpbl. HauunHaeTcs BpeMsa AHHO-
3aBPOB.



Camble KpyIIHEIE U3 HHAX eABA AOCTUraiT 5 —6 M B aauny.
YBenmuuuBaeTcsa pasHoOOpasue JBYCTBOPYATHIX M OPIOXOHOTHX
MOJLTIOCKOB, BEIMHPAIOT ApeBHue rpynnsl peib. Ilepsrie Mmaexo-
IMHTAKOIHE PeCTABIEHBl MEJIKMMHY IPUMHTHBHBEIMYA (POPMaMM:
TPUKOJOHTAMH ¥ CHMMETPOJOHTAMH. B TpHace mosBHiCA Ipo-
TOABHC, KOTOPOr'0 CYUTAIOT BO3MOKHEIM IpeaxkoM ntum. IIpo-
TOABHC YXHUJ Ha 75 MJIH JeT paHbule 60Jiee H3BECTHOrO BCEM ap-
X€eoINTepHKCA.

2. IOpa. Pacnanaerca lN'onaeana, ¢opmupyercs ATianTu-
YeCKHil okeaH. B paHHe# 10pe KIMMAT BJIAXKHBIN, B IIO3HEH —
apuAHbN (IycThIHELIH). Bek pacmeeTa roJoceMeHHBIX pacTeHUi

3BONOUMOHHOE
YMEHUE

Puc. 3.28

MNpecmbikaowmecs
ME3030WCKOM 3pbi:

1 — Tpuueparonc;
2 — pampOopUHX;

3 — uxTMO3aBp;

4 — anarosasp;

5, 6 — aAetaoume
6ecxBocTbie AWEPbI
(NTepaHoAOHbI);

7 — crerosasp;

8 — naeanosasp
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Hu AWHO3aBPoB. M3 rojioceMeHHBIX IIMPOKO NPEACTABIEHBI Ca-
rOBHHKOBBIE, THMHI'KOBBIE, XBOMHEIEe, OeHHETHUTOBBIE B Ap. B Mo~
pPAX pacnpocTpaHeHbI 30JI0THCTHIE BOJOPOCIH M AUHOpIATELIa~
Thl, 3 MOopckux Oecrno3BOHOYHBIX HanboJ/iee M3BECTHHI AMMO-
HUTHI, OEJIEMHHUTHI, JBYCTBOPYATEIE M OPIOXOHOIHE MOJIIIOCKH.

IIpecMmBIKaOIHEecH FOCHOACTBYIOT IIOBCEMECTHO: Ha CYIIe
(auHO3aBpPHI), B BO3AyXe (ITepo3aBpsl), B Bojie (MIe3no3aBPEl,
nxTtuosaspsl). OcobeHHOr0 paciBeTa AOCTHrAIOT AUHO3ABPH
(ot rpeu. deinos — cTpallHBIA, YIUBATENbHBIH U SAUTUS —
amepuna). K HacrosimeMy BpeMeHHM onucaHo okoJso 600 Bu-
0B IMHO3aBPOB, KOTOPHIX 00beJUHAIOT B ABa oTpAxa: fme-
poraszossie (Saurischia) u IITuneraszossie (Ornithischia). -
Ha ANepOTA30BEIX AMHO3ABPOB A0XO0AWJIA A0 (hbaHTACTHYECKHX
paamepos. HexoTopsle 3ayponoas! (yabsTpasasp, celicMos3asp)
gocturanyu B AauHy 30 —45 M M BeCHAH [0 HECKOJBKHX Je-
caTKoB ToHH. B 1980-x rr. B Mapokko (Cesepo-Banaguasa Ad-
PHKa) HamLIK cjaeabl Opesunapona AauHOH 48 M 1 Maccol OKO-
n0 150 . 9To, BHAMMO, caMoe KPYIIHOe I03BOHOYHOE, KOT/Aa~
naubo xuBmee Ha 3emae. OrpoMHsl OBLIM W XUINHBIE AHHO3AB~
pPBl — KapHO3aBpHI, NEPEeJBUTABIIMECA HA ABYX HOrax, 0co-
6eHHO THpaHHO3aBpH! U Tapbo3aBps! AnuHONK 14 — 15 M ¥ BEI-
coTol 5 — 6 M. 910 GBIIM mOCHeHHE JUHO3ABPHI, KHUBIIHE HA
3emiue. Takue XOpOIIO U3BECTHBLIE MOPCKHE SAMIEPHI, KAK HX-
THO3aBPHI ¥ ILJIE3H03aBPHI, JIETAIOUINE AIePhl — ITEePO3aBPHI,
K JUHO3aBPAM HE OTHOCATCHA. ¥ HEKOTODHIX JIETAIOINX AIle-
poB (HanpuMep, ¥ KeTHAIBKOATIA) PadMax KPHIIbEB IpeBhI-
manx 16 m. KeTnanbkoaT/ib — He €JUHCTBEHHBIN M'MTaHTCKHH
nreposasp. Ha o. Kanrabpus (Mcnanus) o6HApYKeHBl OCTAT-
KH OTepo3aBpa OpHHTOXelpyca. PasaMax KpblIBeB y Hero 6611
12 m, a macca Tesna noutu 100 kr. Ilurancsa ol peibaMu ¥ Kajib-
MapaMH.

HOpckune maexkonuTamiue 66K TpeACTABIEHBl HAHTOTEPH-
AMHM, MHOTOOYropYaTEIMHA M TPHKOHOJOHTAMM, ITHIEI — apXe-
ONITEPHKCOM.

ApxXeonTepHKC BIEPBLIE ONMCAH [0 OTIIEYATKAM, HAWIeHHEIM
B OKpecTHOCTAX 3oseHrodena Ha wore ['epmanun B 1861 r.

3. Mea. locnepauii nepuoj Me303051, HA3BAH TAK 10 KOJIOC-
CAJMbHBIM MODCKHM OTJIOMKEHHAM MeJa sToro Bospacra. Men 06-
pas3oBaH ocTaTKaMy pakoBuH opamuraudep (Trn ITpocreitmue).
Hauano nepuoja 03HaMEHOBAJIOCHE NOAHATHEM CYIIH, 3aTEM Ha-
CTYIHJIA caMas I'PaHANO3HAA TpaHcrpeccus (ONyCKAHHE CYIIH)
B MCTOPHUH 3eMIH, KOTOPAS B CBOIO OUepeJs CMEeHUIACH COKpAa-
meHneM o6BoHeHHOM muomanu. KiauMar B KOHIIE MeJia CTAHO-
BUTCHA 3aMETHO NpoxXJjaaHee. B Menly NpOUCXOAUT HHTEHCHBHOE




. . 3BOMOLIMOHHOE
ropoobpasosanue (B Bocrounoit Asun, CesepHoit u H0xHOM YYEHUE

Awmepuke).

B parHeM Meny MOABJAAIOTCA NOKPBITOCEMEHHEIE PACTEHH,
KOTOpPBIE€ MOCTENeHHO HAYMHAKIT BLITECHATHL I'OJIOCEMEHHBIE.
B MOpAX mpojoJKaOT rocnoACTBOBATE AMMOHHUTHI U GesleMHH-
ThHI, AByCTBOpYATHIe B GproxoHorue mosnocku. Ilpogonxaerca
paciBeT KOCTHCTHIX PHI6, elfe IMHPOKO INpPe/iCTaBIeHbl IPeCMbI-
ralommuecs. [lossasaiores amen, sybacTeie (AXTHOPHHUCEHI, recre-
POPHMCHI) B HACTOAIHE BEePOXBOCTHIE IITHIILI, CyMYaThle U ILIa-
IeHTapHBIE MJIEKONHTAIIIHE,

K xonny mena seimupaior o 70 % dopm ABycTBOPYATHIX
MoJLnockos, 60 % nneuenornx, 50 % mMopckux exxeit. Beimu-
parT AMMOHHTHI M T04TH Bee GenemunThl. He mosxmam no kaii-
HO305 IHHO3ABPHI, ILJIE3H03ABPEI, HXTHO3ABPLI U NTEPO3aBPHI.
«BHeszanHOe» BRIMUPAHHWE IOCIOACTBYIOIIHX TPYIN PENTHJINIHA,
10 COBpEMEeHHBIM OIeHKaM, AJIHJIOCH 10 KpaiiHeil Mepe oT 5 0
15 maa ner. U3 pacTeHnit BBIMEPJAH MHOTHe I'DYINEI BOJOPOC-
neit, GerHeTHTOBEIE, KeliToEUBEIe U Ap. CokpaTuiaock pasHo-
ofpasne rHHTKOBBIX.

Kainoaol — spa HOBOM XH3HH, NPOJOJIKAETCA U B HACTO-
Amjee Bpemsa. B KailHO30e 3aBepmiaeTcsa AJNBINIHHCKOE TOPoO-
obpasoBarue. HeoqHOKpaTHO YepeAyIOTCA MOPCKHe TpaHcerpec-
cu¥ (HACTYIUIEHHEe MOpS Ha CyIny) M perpeccuu (oTCTyILIeHHe
mop#). K koHny xaiiHO305 OrpoMHEIe TEDPHTOPHH OXBATHIBAET
oJleleHeHue.

@DopMHEDYeTCA COBPEMEHHBIM PACTHUTENbHBIH M *KUBOTHBIN
Mup miraHetsl. KaifHo30it — 3pa IBeTKOBBIX PACTEeHWM, NTHIL
u MiaexkonuTaomux. Borar BuaoBoii coctaB pruib (6onee 20 ThIC.
BuA0B). U3 6ecrmo3BOHOYHEBIX I'JIABEHCTBYIOT YJIEHHCTOHOI'HE
(ocoberHo Hacekombie) m MosuTiocku. M3 nTun ocoberHoro pac-
IBeTa JOCTUraioT BOpobbuHOOOpa3HbIe, H3 MIEKONUTAIOIIAX —
rpei3yHbl. II0ABAAIOTCA ¥ JOCTHTAIOT CBOETO paciBeTa mpuMa-
ThI, KOTOpPEIe Ha py0eke HeoreHa M AHTPOINOreHa JalOT apxaH-
TponoB (ApeBHeNIINX Ji0aeit).

Boigenaior Tpu nepuoja KaWHO30K: NaneoreH, HeoreH M aHTponored. PaHee KaMHO30M-
m CKyIO 3py pa3fiensinu Ha 4Ba nepuojaa: TPETU4HbIW (B HacToslee BpeMsa — naneoreH-Heo-
reHoOBbIN) U YeTBepTUYHbIA (puc. 3.29).

1. ITaneozen (mepBEIil TepHOJ KafHO304) BKJIIOYAET SIIOXH:
TaJIeoeH, A0IeH, ONUroneH. XapakTepHbl MHOTOYHCJIeHHEIE pe-
rpeccM¥ M TpaHcrpeccuu mops. Uayr ropoobpasoBaTeinbHbIe

nponeccel B Adpure (Arnacckue ropsl), Espasun (IImpenen, 217
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MaekonuTarowme
NaneoreH-HeoreHoBoro

nepuoaa:
1 — deHakoayc — NATH-
naAbli NPEAOK AOLWE-
Aeit; 2 — sorunnyc —
30UEHOBLIH NPEADK
Aolaaen; 3 — runna-
PMOH — Tpexnaaan
AOWaAb; 4 — naneo-
TPaHYC — NPeAok
COBPEMEHHDBIX XMUpa-
¢0B; 5 — cabaesybuli
TMIp, 6 — cuMBaTEPUA —
oneHeobpasHbli
xupad; 7 — MHAWKE-
Tepui — Geaporuin
Hocopor; 8 — mepu-
TepPUIA — ADEBHEHLUWH
NPeAOK CAOHOB;

9 — MacToaOHT

Anener, Kapnatel, KaBkas, Ilamup, M'umanan, Konerpar), 2
puke (Kopaunsepsl, Augsl). B naseorenosoii duiope rocnoj
10T MOKPEITOCEeMeHHEIe. B MOpsAx majeorena o6LIYHEL IBYCTBOD

gaTele 1 OPIOXOHOTHEe MOJLIIOCKH, KOPAJLIBI, MITAHKH, hopaMu-
Hu(epsl. KocTHeThie PRIGE! MIMPOKO PACIIPDOCTPAHEHEI B MOPAX
H mpecHBIX Bomoemax. Ha cyie pasHooGpasHbsl HACEKOMEIE; HX
PonoBoii cocTaB 6JIM30K K cOBpeMeHHOMY. M3BeCTHEI XBOCTATHIE
(TpUTOHEI, canaMaHAPLI) B GecxBocThIe (JATYMIKH, Kabbl) am-
uduu. IIpecMbIkalOmMuecs NPEACTABICHE KPOKOAMUIAMH, Y-
penaxami, AMIEPHAIIAME U 3MesAMH (H3BECTHHI ¢ MeJia).

B naneoreHe BHIMHDAIOT MHOTOOYropyaTsie MJIEKOIHTA-
omue. Bo3HUKAIOT ¥ BEIMUPAKOT PA3JIMYHEIE TPYIIIEL ILIaeH-
TApHBIX MJexonuramomux. Ofpasyerca sHAUUTEIHLHOE YHUCIIO
COBPEMEHHEIX CeMeiCTB ITHIl. B naneonene u soneHe oT Hace-
KOMOAAHBIX MJIEKONHTAIOIINX NPOU3ONLIH XHINHLIe. B onuro-
IeHe OHM OBLIN IPEJCTABJIEHBLI MEJABeAAMM, KOIIAYEHNMH, KV-
HBHMH H IICOBBIMH. BHIMMO, IOTOMKAMH HEKOTODPBIX IPYIIL
XHUIHUKOB ABJAIOTCA JJACTOHOTHE H KHTooOpasHeie. OT naseo-
[EHOBLIX HECHEIMATN3UDOBAHHBIX XUITHHKOB ITPOH30IIIN KO-
IBITHEIE, X0D0oTHBIE U Ap. MaeT nHTeHCHBHOE BH000pasoBaHue
Y HU3mMHUX npumaToB (JeMypsl B Ap.). B KoHIe nareorena (B
OJIMTOIleHe) BO3HUKAIOT JApPeBHelmune desoBeKoobpasHele obe-
3bAHBI: NAPAIATEKH W NPOILIHOMUTEKH.

2. Heozen BKJIIOYAET 3MOXH — MHOIEH U ILUIHOIEH. 3aBep-
maercs opMupoBasue ropasix cucrem Anbsn, Kapnar, Kaska-




3a, Bankan, Arnaca, 'umanaes, Kopauarep u ap. O6mee ocy-
menue Kaumara. PopMuEpyerca NeiAHON NAHIHDPE AHTAPKTH-
abl. PacTuTenbHBIN MUD niaHeTsl 0JH30K K COBpEeMeHHOMY.
PasBuBaeTcs TPABAHUCTAA PACTHTENBHOCTH, OCODEHHO 3JIaKO0-
Bele. K KOHIy HeoreHa Ha ceBepe BHIAENAIOTCH 30HBI TYHADEI
u raiiru. Mup Mopckux Gecrno3sBOHOYHEIX GIH30K K COBPEMEH-
HOMY.

Ha cyme GespasziesbHO FroCHOACTBYIOT MJIANEHTAPHBIE MJe-
KOIMTAIONINE: TPHI3YHEI, KONBITHEIE, XHIIHEIe U np. Haussic-
IIero pasBHTHA JOCTHralOT X000THBIE: PABJAMYHBIE BHALI CJIO-
HOB, MACTOJOHTHLI, JUHOTEPHH 1 Ap. Pacieer KOMAYBHX: THTDHI,
AbBHI, cabaeayOble KOIIKHW (Maxaiposl, CMHJIOAOHKEI) U AP.

W3 rpynnsl yenoBexk006pasHbix 06e3bAH B ILIHOIEHE BhLIe-
AANTCA agcmpanonumerxu. B Muonene npoucxoaur odmeH ga-
vHaMu Mexxay EBpasmeii u CeBeproit Amepuxoii. B ABcrpanun,
HsxHoit AMepuKe aauTeabHOe Bpemsa (aysa pazsuBaercsa 060-
cobneHHo — (POPMUPYIOTCH CBOEOOpa3HEIe MPYIIIbl MIEKOTHTA-
omux (B AscTpannu — cymdarsle, B HO)xHOIN AMepHKe — He-
nonHO3y6ble, MUPOKOHOCKIE 00e3bAHEBI U AP.).

3. Aumponozen (4eTBePTHUHLIN IEPHOJ) BKIUYAET 3II0-
XM — IUTeHCTOIleH (MeJHHKOBAA BII0XA) H roJioneH (mocienen-
HUKoBaA anoxa). [IporcxoauT HEOJHOKPATHAA CMEeHAa IMoTene-
=HUH 1 nmoxonoxnanuit. Ilpu moxonogaHuAX B CPeJHUX IMUPOTaX
CeBepHOro mojymapus HEOZHOKPATHO NpOHCXOAAT Goabiiue
KOHTUHEHTAJILHEIE OJIeleHeHN .

ITo6nm3ocTH OT NEAHUKOB BO3HUKAET cnenuduyuecKas Xo-
aoponoduBas ayHa: MAMOHTHEI, IIEPCTHUCTHIE, HIIHA BOJIOCATHIE,
HOCOPOTH, OBIeObIK, MENIepHBIH MeABelb, CEBePHBIH OJIeHb,
mecIbl, JEMMUHIH, IOJAPHAA COBA M IpP. 37eCh e Pa3BUBaeT-
cd TyHApoBadA (uiopa.

CeBepHEBIe Jieca NPEJACTABJIEHBLI XBOMHBIMH JepeBbAMH (CO-
CHAa, eJib, IUCTBeHHUNA, MUXTA), & TAKKE MEITKOJIUCTBEHHBIMH
sugamu (Gepesa, ocuna u np.). K ory — neca us nyba, 6yka,
KJIeHa, rpafa ¥ ApyrUX IMUPOKOJUCTBEHHBIX, & B CTEIIAX — 3JIa-
KOBOE pas3HOTpaBhe. 3/ech 0OMTAIOT MHOTOYHCJIEHHBIE KOIBIT-
HEBIe (omanu, 6M30HBI, AHTHJIOIBI) M TPHI3YHEL.

Ha iore coxpaHAIOTCA TPOIHMYECKHE Jeca cO cBoeoOpasHO
TpONHYecKo# hayHOI.

Ha nporaseHnH IJIeHCTOIeHA TPOMCXOIUT IPoIece aHmpo-
nozeHesa — GOPMHUPOBAHUA YesIOBeKa. B TeueHne aHTpONIOreHA
BBIMHPAIOT AMHOTEPHH, MACTOJOHTEI, MAMOHTHI H Jpyrue Xo-
BOTHBIE, HOCOPOTH-3JIACMOTEPUH, MHAPUKOTEepHH (6eaporue HO-
COpPOTH), MEePCTHCTHIE HOCOpOry, 6onbuIeporue OJIeHH, 'MraHT-
CKUe JeHWBIHI (MeraTepum), NellepHbie JbBLI, Maxaipoabl

3BONMOLMOHHOE
YHEHUE
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3BOMOUMOHHOE
YYEHME

¥ MHOrHe Apyrue. Boabmyio poss B BEIMHPAHHM KPYIHBIX
BOTHBIX CHITDAJI YeJOBeK. JI0Xa, B KOTOPYIO MEI JKHBeM, —
JoneH. [leATeILHOCTE YeJIOBEKA CTAHOBUTCH BAXKHEHIITAM
TOPOM, ONpefeANIUM BO3MOXXHOCTh CYIIeCTBOBAHUSA PAac
TeJBHOT'0 M YXKHBOTHOTO MHpPa 3eMJIH.

Kniouyesbie cnosa: Makpo3aBoniouus, NaneoHToNOrMYECKHe, CPaE
TeNbHO-aHaTOMU4YecKue, IMGPHONOrHYECcKUe, reHeTUYECKHUe, BUOTE
rpadpuyeckue aoKasatenbCcTea 3BONIOLMHU, GUNOreHETHYECKHE PS
nepexoaHble GopMbl, GUOreHeTM4ecKUn 3aKoH, apomopdo3s, y
ajantauus, AereHepauus, apxen, NpoTepo3on, Naneo3on, Me3030M
KanHO30M.

TEMbl PEQ@EPATOB

1. NaneoHTONOrMYECKWE OKA3aTeNbCTBa 3BONIOLMM.

2. CpaBHWUTENbHO-GHATOMUYECKHE U IMOBPUONOrMYECKWE JOoKa3aTens
CTBa 3BONIOUMH.

3. buoreorpaduyeckMe AoKasaTenbeTBa 3BOMIOLMM. ;

4. dunoreHeTU4eCKWe paabl (CNOHOB, NOWaAeR) KaKk AOKa3aTensLCeTso
IBONIOUMH.

5. AnantueHas paguaums (Ha KOHKPETHbIX NpuMepax) Kak pesynsrar
eCTecTBEeHHOro otéopa.

6. Apomopd03bl B Pa3BUTUM NO3BOHOYHbIX MUBOTHbIX.

7. MPUYMHBI M BO3MOXHAA MCTOPUA BbIXOAA NO3BOHOYHbLIX Ha CyLy.

8. PacuBeT penTunuit B ME3030e M BO3MOMHbIE NPUYUHBI BbIMUPAHUR
[IMHO3aBPOB.

9. CoBpeMeHHble NpeAcTaBNEHUs O NPOUCXOMAEHUH NTULL U 3BEpPEN.

10. BnuaHWe OBUHEHUA MATEpPUKOB U ONefeHeHUH Ha dopMUpOBaHHE

COBPEMEHHOW PACTUTENLHOCTU U UBOTHONO MMUpa.

KOHTPOJ/IbHbIE BONPOCHI

. B yem paanuyme 1 CXOACTBO MaKPO3BOMIOLMK U MUKPOIBONIOLUMU?

. Kakve cywecTsyloT naneoHToNnorM4eckue AoKasarenscrsa 3BOMI0-
UMK?

. Kakve opraHbl Ha3biBAKOTCA rOMONOMMYHBIMUA, KaKMe — aHanoruy-
HbIMK?

. Y10 nOKa3biBaET HaNnyMe y MUBOTHbIX PYAMMEHTOB M aTaBU3MOB?

. Hakum o6pa3om faHHble aMGPUONOrMk MOryT CNYXWTb AAOKasaTeNb-
CTBamMu 3BONMIOLUK?

. KakoBa 3aBMCMMOCTb MEXAY WHAUBMAYANbHLIM U UCTOPUYECKUM pas-
BUTHEM OpraHuama?

. HazoBuTe oCcHOBHbIE NPU3HaKKW GMONOrMYECKOro nporpecca.

. NpuBeauTe npumMepsl rMaBHeAWKX apoMopdo308.
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9. [laitTe onpeaeneHue nauoaaanTaLiu U NPUBEAUTE KOHKPETHLIE NPH-

Mepbl YacTHbIX NPUCNOCOBGNEeHUH.

10. OxapaKTepu3yiTe sBneHue obLieil AereHepauuu.

11.

12. KakoBbl NpeanocbiikK BbiXxoAa NO3BOHO4YHbIX Ha Cylly?
13.
14.
3D,
16.

Kakue KpynHeiwue apomopdo3bl NpoM3oLWnuM B naneosoe?

Ha Kaxoi nepuoa npuxoguTca pacuBeT cterouedanos?

Korga noasunuck nepsbie NPeCMbiKaWHecn?

MpuBeguTe Nnpumepsl ME3030MCKUX apOMOPGHO308B.

Kakue rpynnel XXUBOTHLIX W PacTeHWi rocnoACTBYIOT B KaiHo30e?

3BONKOUMOHHOE
YYEHUE



NMPOUCXOXAEHUE
U HAYAJIbHbIE 3TAIbI
PA3BUTUA XXU3HU HA 3EMJIE

MpouuTtas 3Ty rnasy, Bbl y3Haere:

HacKONbKO BENWMKO MHOroo6pa3sue MUBOro Mupa;
3a4yeMm HeobxoaMMa CUCTEMaTUKa M KaKk OHa pa3BuBanach;
KaK U3MEeHANUCE B3rMaabl Ha NPOUCXOXAEHHUE HU3HU;

HaKOBbl COBpPEMEHHbIE NpeacTaBleHUA 0 BO3HUKHOBEHUU U3
Ha 3emne;

B YeM 3annio4aeTcs CyTb MAen 0 CaMOBO3POMAEHUHA MHU3HHU.

IIpoucxoxaeHre ¥U3HU ¥ HAYAJIbHBIE DTAIBI €€ DA3BUTHSA
TpebyioT oco6oro BHUMAHHA 110 HECKOJIBKHAM IIPHYMHAM.

Bo-nepBrix, 04eHBL TPY/HO NPEACTABUTh, B KAKUX YCJIOBHAX
Ha 3eMJle IOABUIINCE IIePBLIe dKHUBhIE OPraHN3Mbl, 00/1aJar0He
obmeHoM BemiecTB. IToaToMy 0 DPOMCXOMKAEHUH KUBHHA A0 CHX
IIOP CYIEeCTBYIOT Pa3jIM4YHBIE THIIOTE3kI.

Bo-BTOpHIX, NepBhie IPUMHTHBHEIE JKHUBLIE OPraHU3MbI HE
HMeJIH CKeJIeTHHIX 00pasoBaHMii, 103TOMY OHHM ILJIOXO COXPAHM-
JIACH B NAJEOHTOJIOTHYECKOM JIETOIIHCH.

B HacTosmeil rnase pacCMOTPEHBI OCHOBHEIE THIIOTE3kI U Te-
ODHMH NPOMCXOKAEHUA JKU3HU HA 3eMJe U [epBbhie ITANLI €€
PasBHTHA.



4.1. MHoroo6pasue XuBoro mupa

Oxpy:xalomas HAC JKUBas NPHUPOJAA BO BceM ee MHoroodpa-
3HM — Pe3yJbTAT JJIHTEIBHOT0 HCTOPHYECKOT0 PA3BUTHSA Opra-
HUYECKOr0 MHpa Ha 3eMJie, KOTOpOoe HAYaJoCh MOYTH 3,5 MIpPK
Jer Hasas. Brnosorndeckoe pasHooOpasue JKHBBIX OPraHH3MOB
Ha Hame# nJaHeTe YypesBhlyaiHO Beauko. Kam sl Bug yHU-
KajJeH W HenmoBTopuM. Hanmpumep, KMBOTHBIX HACYMTHIBAETCSH
Hosree 1,5 Mo BugoB. OfHAKO, IO IPeACTABIEHUAM HEKOTOPHIX
YyYeHBIX, TOJBKO B KJIacCe HACEKOMBIX MOxKeT OBITh He MeHee
2 MJIH BH/IOB, B TOM YHCJIe BMECTEe C elle HeOTKPBITHIMH, 104~
BiaAOmee OOJNBIIMHCTBO KOTOPBIX COCPEAOTOYE€HO B TpONHYe-
cKOi 30He, Bennka M YMCIeHHOCTD ¥KHBOTHBIX 3TOTO KJjacca —
oHa BeIpa)xkaercsa B uuppax ¢ 12 synamu. A pasHbIX OJHOKJIE-
TOYHBIX IVIAHKTOHHBIX OPTaHM3MOB TOJNBKO B 1 M? Bogsl MoskeT
HAXOAUTHCA A0 77 MJIH ocobei.

OcofGeHHO BRICOKMM OMOJIOrMYECKHUM PasHooOpasueM OT/INYa-
OTCA J0XKJeBhle Tponmudeckue Jeca (puc. 4.1). PazsuTHe yeso-
Be4YeCKOH IMBHJIMBALMH CONPOBOMKAAETCH YBeJIMYeHHeM aHTpPO-
IOTeHHOTO IIpecca Ha eCTeCTBeHHEBIe NPUPOAHLIe coobIecTBa op-
raHW3MOB, B YACTHOCTH B CBA3H C YHUYTOXKEHHEM BeIHuaiInx
MaCcCHBOB JIeCOB AMa30HHH, YTO IPHBOAUT K HCYE3HOBEHHUIO PAAA
BHJIOB KMBOTHBIX ¥ PACTEeHHIi, CHHKeHHI0 OnopasHoobpasus.

PasobpaTbcs BO BceM MHOroo0pasuy OpraHMYecKOro MHpa
noMoraeT cnenuanbHasd Hayka — cucmemamura. Kak xopo-

NPOMCXOMIEHUE
W HAYAJIbHbBIE

ITANblI PASBUTUA
HU3HWU HA 3EMIJIE

AoxaeBoin
TPONUYECKKIA AeC
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NPOUCXOMAEHUE

U HAYANBHLIE
3TAMNbLI PASBHUTHA
HHU3HU HA 3EMNE

IHHA KOJJIEeKIIHOHED IO ONpefeIeHHON cHcTeMe KJacCHQHIE-
pyer cobupaemMble UM IpeAMEThI, CACTEMATHK HA OCHOBE IID
3HAKOB KJIACCH(HITUPYET KUBLIe OpranuaMsel. Karkawiii rog yu
HEIE OTKPBIBAIOT, OMMCHIBAIOT M KJIACCH(MHUIHDPYIOT BCe HOBHIE
BHJLI DACTEHHUH, KUBOTHEIX, DakTepuii n ap. IToaToMy cm
MATHKA KaK HayKa IIOCTOAHHO passBuBaercs. Tax, B 1914
BIepBEIe OBLI ONMMCAH HEM3BECTHHIM paHee NpeJCTABUTENEL bec
NMO3BOHOYHBIX XMBOTHBIX, U JHUIOL B 1955 r. oTedyecTBeHHE
3ooxor A. B. Usanos (1906 — 1993) o6ocHOBaN ¥ JOKA3AI IIPH-
HAJJIeJKHOCTh €r0 K COBEPIIeHHO HOBOMY THNY 0ecrno3BOHOE-
HBIX — noroHodopam.

PassurHe cucTeMaTHKH (CO3jaHME MCKYCCTBEHHBIX CH
kaaccupuranmun). ITonblTKE KiIaccHPUIUPOBATE OPraHN3ME
NpeANpHHUMAINCE YIEHEIMH elne B TIyboKoi ApeBHOCTH. BE
JAIOIIUIICS peBHErPDeYeCKU yueHbli ApPHCTOTEb ONUCAT CBE
ure 500 BHIOB JXKHBOTHBIX M CO3JAJ IEPBYIO UX KJIACCHDUKAE
paszenuB BCeX M3BECTHEIX TOTZAA JKHBOTHEIX Ha rpynnsl. 1. dKs
BOTHEIE 6€3 KPOBH: MATKOTeN]EIe (COOTBETCTBYIOT MOJIOBOHOTHM
MOJLIIOCKAM); MATKOCKOPJIYIOBEIE (pakoobpasHbie); HACEKOMBIE:
YepenHOKOKHe (PAKOBMHHBIE MOJUTIOCKH H Hryokoxme). I1. Fe
BOTHEIE C KDOBBIO! YKHBODO/AIINE YeTBEPOHOTHE (COOTBETCTEY -
IOT MJIEKOIMTAIOIIAM); OTHI[E; ANNEKJIAAYIHEe YeTBePOHOIHE
u 6esorme (ampubum ¥ penTHINH); JKHBOpoaANIHe Ge3HOTHE
C JIerOYHBIM AbIXxaHueM (KuTooOpasHbie); MOKPHITHE Yemryel
6esHorue, asimamue xabpamu (psibbi).

K xorany XVII B. 66121 HAKOILIEH OIPOMHBIN MATEPHAJ O MHO-
roobpasum GoOpM JKHUBOTHRIX ¥ PACTEHHH, 4TO noTpefoBaio BB
[eHUs OPeACTABJIEHUS O BUJe; BIePBLIe 3TO OBLJIO CAeJAHO B Pa-
forax amraumiickoro yuenoro [Isxona Pesa (1627 —1705). O
ompeJieIHJI BHJ KAK TPyNny MopdoJIOrHYecKH CXOAHBIX ocobed
M IONBITAJICA KJIACCH(MUIIUPOBATH PACTEHHS HA OCHOBE CTpPOe-
HHSA BEereTATHBHBIX OPraHOB.

OCHOBOMONOMHMKOM COBPEMEHHOA CHCTEMATHMKK NO NpaBy CHMTAIOT M3BECTHOrO WBepd-
cKoro y4eHoro Kapna Jlunues (1707 — 1778), kotopbivd B 1735 1. BbiNyCTHMA CBOA 3HaMe-
HUTLIA TPy «CHcTEMa NpUpoAbl». 3a OCHOBY KnaccHduKauuu pacteHuin K. JIMHHeR npuHan
cTpoeHue useTka. bauskue Buabl OH 06beAMHUN B pofbl, CXOAHbLIE PoAbl B OTPAALI (No-
PAAKK), OTPAALI B KNaccekl. Takum o6pa3om, MM Gbina paapaboTasa v NpeanomeHa nepap-
XMSi CUCTEMATHYECKMX KaTeropun.

5
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Bcero yuensiMm Brigienieno 24 knacca pacreHuii. as o6o-
sunauenus suaa K. Jluaneit BBes ABOMHYIIO, MK OHHADHYIO, 8-
THHCKYI HOMEHKJIaTypy. IlepBoe cJIOBO 0O3HAUYAET HA3BAHHE




NPOHUCXOMAEHUE

poja, BTOpoe — Buaa, Hanpumep Sturnus vulgaris. Ha pasapix U HAYANBHBIE
A3BIKAX HA3BaAHWE 3TOr0 BHJA NHUIIETCA INO-PA3HOMY: IO- 3TAMbI PA3BUTUS
DYCCKH — CKBOpeI OOBIKHOBEHHBIH, [TI0-aHIVIMHCKH — COMmon MMU3HW HA 3EMNE

starling, no-Hemeuxu — Gemeiner Star, no-QpaHuy3cKn —
étourneau sansonnet u 1. 1. Expable TaTHHCKHE HA3BAHUA BU-
0B ITO3BOJAIOT IOHATH, 0 KOM HJIeT pedb, obierdarnT obmenne
ME/AY Y4eHBIMH Pa3JIHYHEIX CTPaH. B cucTeMe KHMBOTHBIX
K.JIunneii spiiennn 6 kaaccos: Mammalia (MaekonuTtaoiue);
Aves (ITtuner); Amphibia (Fagsl, nir 3emaoBogusle u Ilpe-
emeikaomuecs); Pisces (Pri6n1); Insecta (Hacekomsie); Vermes
(Yepru). Henosexa u 06e3bsiH OH MOMECTHUJ B OJUH OTPAJ
Primates (Ilpumarsr).

Cucrema K. JInanesa, HecMOTPA Ha BCe ee HEOCIIOPHMBIE J10-
CTOMHCTBA, OblIA 10 CBOEH cyTH uckyccmeennoi. OHa cTpo-
HMJIACH HA OCHOBE BHEIIHEro CXOJACTBA MeXJy Pas/JHYHBIMH BH-
AaM¥ DACTeHHMH WM KMBOTHEIX, & He HA OCHOBE MX HMCTHHHOTO
poAacTBa.

B uTOre B OOHH M Te K€ CHCTeMaTHYeCKHe IPYNNbl MOnaan
COBEPIIEHHO He POJCTBEHHBIE BHILI, 4 OJIM3KHEe OKA3aJIuch OT-
neneHHBIMH APYT oT apyra. Hanpuwmep, K. JInaneit pacemarpn-
BAJI KOJIMYECTBO THIYMHOK B I[BETKAX PACTEHHI KAK BaXKHBIA
cHCTeMaTU4YeCKHH NMpu3Hak. B pesyiabsraTe Takoro moaxoja
GBLTH CO3aHBI MCKYCCTBEHHEIE rpynnsl pacrenuit. Tak, B oguy
rPpYNOy OOMAJH KaJlWHA M MOPKOBB, KOJOKOJBYMKH B CMOPO-
AWHA JIMING TTOTOMY, YTO IIBETKH 3THX PACTEHHH MMEIOT 110 5 ThHI-
9nHOK. PasmuHkle mo xapakTepy onesutenus pacrenusa K. Jina-
Hell MOMEeCTHJI B OJMH KJIACC OJHOAOMHEBIX: eJib, 6epesy, PACKY,
KpanuBy U T.J. OfHaK0, HECMOTPA HA HEAOCTATKH M OIIMOKH
B cucTeMe Kaaccudukanum, Tpyasl K. JInaHes cuirpasu orpom-
HYIO POJIb B PA3BUTHH HAYKH, MO3BOJIAA YYEHLIM OPHEHTHPO-
BATHCA B MHOT0OODA3HH YKHBBEIX OPraHU3MOB.

Bo3HMKHOBeHHEe eCTeCTBeHHOM CHCTeMbl KiaccupHKamuH,
Knaccudunupys opraHuaMsl 10 BHEITHUM, YaCTO 110 Haubosee
fpockum npusHakaMm, K. JInaHeil He pacKPBLI IPUYHHEI TAKOTO
CXOZCTBA. DTO CAEeNaNl BeJIUKUHA aHTIUHCKUI eCTeCTBOMCIILITA-
Tens Yapaz [lapeuH.

B tpyae «[MpoucxompaeHne BuaoB...» (1859) Y. lapeuH BnepBble nokasan, YTo CXOACTBO

m MeMAy OpraHu3mMamu ABNAETCH pe3ynbTaTtomM 06LWHOCTA NPOUCXOMAEHHSA, T. €. POACTBA BH-
pos. C 310ro BpemMeHu cucTematuka npuobpena 3BONIOLUMOHHYIO HanpasneHHOCTb, a no-
CTPOEHHbIE Ha ee OCHOBE KNacCMOUKALMOHHbLIE CUCTEMbI ABARIOTCA ECTECTBEHHBIMM.
B atom coctouT GeaycnoBHan HaysHas 3acnyra Y. [lapsuHa.




NPOUCXOMAEHME

W HAHAJIBHbIE
3TAMNbI PASBATUA
MW3HW HA 3EMJIE

CoBpemeHHaA cucTeMaTHKa 0asupyercsa Ha OOIIHOCTH C
CTBEHHBIX MOP(OJOrIYecKUX, 3KOJOTHYeCKHX, OBeJeHIeCKH?
SMOpPHOHANBHBIX, FeHETHYECKUX, DHOXHUMHUYECKNX, (PHU3U0JI0
YeCKHX M JPYTUX IPU3HAKOB KJIACCH(MHUIIHPYEMBIX OPraHUu3MOB.
Hcnonpayst aTi MPU3HAKH, 4 TAKIKE NAJEOHTOJIOTHYECKHEe CBe
JeHUs, CHCTEMATHK JOKa3kIBaeT OBL{HOCTH NPOUCXOMK/IEHHS
(9BONMIOIIMOHHOE POJCTBO) PACCMATPHBAEMEBIX BHJOB HJIH
yCTaHaBJIMBAET, YTO KJacCH(UIHUDPYeMEle BHALI CYIIECTBeHH
Pas3JIMYATCA M YAAJNEeHBl APYT OT ApPYTa.

CucremaTHyecKkHe rpynnbl H KJIacCH(MHKAMA OPraHu3Mo
CoBpemeHHas cHCTEMAa KJaacCH(PUKALAN MOMeT GbITh IPeACTa
JIeHAa B BHJE CJIeIVIOI[eil CXeMbl: UMIIEepUsA, HAALAPCTBO, Hap-
CTBO, MOALIADCTBO, THN (OTAeN — AJIA PAcTeHWIi), MOATHII.
KJacc, oTpaj (IopAfaoK — AJA pacTeHHit), ceMeicTBo, poj, BHA
st oBIIMPHBIX CHCTEMATHYECKHUX I'PYIII BBEJEHBI TAKKe JIC
MOJIHATEJbHEIE IPOMEKYTOYHbIE CHCTEMATHYECKHE KATeTOPHH,
TaKkMe KaKk HajAKJacc, MOAKJIAacC, HaZOTPAN, MOAOTPAJ, HAJ/CE
melicTBO, nogceMmeicreo. Hanpumep, Kiaaccel X pslieBbIE
u KocTHBle priOBl 06beiMHeHB B HaaKJace Priopl. B kmace
Koctable peifbl BbIieeHBl MoAKIaccH Jlyuenepsie u Jloma
nepsie peIOkl U T. J.

Panee Bce JXKHBBIE OPraHM3MEBIl AEJIUJINCH HA JBA IAPCTBA —
sKnsorusie n Pacrennsa. Co BpemeHeM GBLIM OTKPBITHI OPraHHS:
MBI, KOTOpPbIE HE MOTJIH GbITh OTHECEHBI HU K OJHOMY M3 HHX.
B macrosimee BpeMs BCe M3BECTHBIE HAYKE OPraHMU3MbI JEJIAT
Ha ape umnepun: Jlokaerounsie (Bupycsl u dharu) u Knerounsie
(Bce ocTasibHBIE OPraHU3MBI).

Hoxnemounvie popmut scusnu. B umnepun [okaerod-
Hble HMeeTCH TOJBKO OHO 1apcTBo — Bupycsl. Bupycer — He-
KJIETOYHBIE (POPMBI KU3HH, CITOCOOHBIe IPOHHKATH B JKHBHIE
KJIeTKH M PasMHOXKAThHCA B HUX. Brnepsule HayKa y3Hasa O BH-
pycax B 1892 r., xorga pycckuii mukpoduosor [I. . UsaHOE
ckmit (1864 — 1920) orkpsla ¥ onucaJ BHpyc TabauHOR MO3d
HEN — B0o30yauTe I Mo3an4yHOM Gosesnu Tabaka. C aToro Bpe
MeHH BBIfleJInJIack 0cobad BeTBb MHKPOOHOJIOTHMH — 6UPYCO-
nozusn. Pazauuaior [[HK-cogep:xamue 1 PHEK-conepxaniune
BHUPYCHI.

Knemounwvie popmut scuznu. Umnepus Knerounsie ge-
auTcA Ha Apa Haanapcrea — loapeprbie, unu I[IpokapuoTsr,
u Spepusie, win Dykapuotsl. I1poKapuome: — 910 OPraHU3MBl,
KJETKH KOTOPBIX HEe HMEHT o(opPMJIEHHOro (OrpaHMYEeHHOrO
memGpanoii) sapa. K npokapmoram orHOcHTes mapcrso Jlpo-
6aHKHN, BRIOUYaonee noaunapcrea Bakrepun n CuHeseseHble
(IInanobaxkrepun). JyKapuoms. — OPraHU3MBI, KJIETKH KOTO-



DPBIX MMelT odopmiaeHHOoe sApo. K HEM OTHOCATCH Lapersa
Huporasie, I'pubsr u Pacrenus (puc. 4.2).

AOAJTEPHBIE — ITPOKAPHOTBI

AJEPHBIE — O¥KAPHOTHBI

HHUBOTHBIE PACTEHHA

MPOUCXOMIEHUE
W HAYANTBHBIE
3TANLI PABBUTHUA
HHU3HU HA SEMNE

Cxema
KAGCCHOUKALMK
KAETOYHBIX
OpraxHnMamoB
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NPOUCXOMOEHUE

M HAYANBbHBIE
3TANbLI PA3BHUTHA
HU3HU HA 3EMNE

B nesrom mmnepus KaeTodsble COCTOUT U3 YeThIPEX APCTE:
Jpobanku, 'pubsl, Pacrenua u usorasre.

B kadecTBe mpuMepa pacCMOTPHM CHCTEMATHYECKOE IT0JI0~
JKeHHe IMHUPOKO M3BECTHOTO BHAA NTHUI, — OOGBIKHOBEHHOTO

CKBOpIA:
Hmnepus
Hapgnaperso Apepasie
IlapeTso JKusorHbie
IMoanapereo MHuoroxriero4dsie
Tun Xopnonu'é
IMogTun IlosBoHOUHBIE
Hanxnace HaszeMHbIe NIO3BOHOYHbIE
Knace IITane:
Moaxnace Beepoxsocrsie, uin HacTosammue mTHis! |
Hanorpsan TrnuyHEBIe TTHIL]
OTpax Bopobsunoobpasusie :
CemeiicTBO CxBOpIOBBEIE
Pon Hacroamuii ckeopern
Bung CkBopen 00BIKHOBEHHBIH

Taxum 06pasoM, B pesysasTaTe JINTEeILHBEIX HCCIeJoBAHMM
6GBL7Ia COB/IaHA €CTECTBEHHAA CHCTEMA BCEX JKMBBIX OPraHU3MOB.
B coBpemeHHO# cHCTeMaTHKe, IPUHATON BO BCEM MHpe, HA3BA- |
HHUSA OPraHM3MOB JAIOTCH HA JIATHHCKOM S3BIKe, TAK KaK OHH
He MEHHAIOTCH, IOTOMY YTO HA HEM Teleps HUKTO He MOBODHT.

KnwoueBbie cnoBa: CUCTEMATHKa, MCKYCCTBEHHaA W eCTECTBEHHas
CUCTEMBI KNaccudUKaLMK, JOKNETOYHbIE U KNETOYHbIE GOPMbl HHU3-
HW, BUPYCONOTUA.

HOHTPOJIbHBIE BONPOCHI

1. Kakoi Knacc COBPEMEHHbIX MMBOTHLIX NpeacTaBneH HaunbonbWwmum
YUCNOM BUAOB?




2. KaKkoBbl OCHOBHbIE 3aa4yu CUCTEMATUKKU?

3. Moyemy Kapna JIMHHEs CYUATAIOT OCHOBOMONOKHUKOM COBPEMEHHON
CHCTEMAaTHUKKU?

4. KakoBa ocHoBHas 3acnyra 4. [lapBvHa B cucTtematuke?

5. B yem 3akniovaetca OCHOBHOE pasnuyMe Memay npoxkapuotamu
W 3yKapuoTamu?

4.2. BO3HUKHOBEHMUE XU3HU Ha 3emne

CamMble paHHHE TPEJCTABJIEHHUA O BOBHHKHOBEHHH JKH3HH
Ha 3eMJle HAIIIM OTPajkeHWe B MH(paX O COTBOPEHHH MHpA.
JTOT BONPOC C HE3aMAaMATHBLIX BPeMEH MHTEePEecoBasl BeJuuaii-
mife yMbI YeJI0BEYeCTBa, HO A0 CHX IIOP eIle JajJeK OT CBOEro
paspelmeHus.

Kax nmokasanm mcciefoBaHus, 3eMHasa O6moctepa — ABie-
sue B CoOJIHEUYHOI cuCcTeMe VHUKAJIBHOe, BOBMOYKHO, HCKJIIOYH-
TeJbHOe.

NPOUCXOMAEHUE
M HAHANBHBLIE

ITANbI PA3BUTUA
HW3HU HA 3EMNE

3emne: Teopus abHoreHesa (}WBOe Pa3BMBALTCA W3 HEMUBOrO) M TeOpHA GHOreHesa.

m CyliecTByIOT B€ ankTepHaTUBHbLIE TOYKM 3PEHHUS Ha BOMPOC O NPOUCXOMAEHHH MU3HU HE

CornacHo Teopun GMoreHesa uBoe NPOM30LWNO0 OT MMBOTO. 3Ta TEOPUA OTPHULIAET camo-
NPOU3BONbHOE 3apOXMAEHHUE MU3HW U NOAPasyMeBaeT, YTO MU3Hb MOrna BO3HUKHYTb, KOr-

Aa BO3HMHKNA HEXKBaA MaTepuUs.

Heropus pasBUTHS B3TJIAMAOB HA NMPOMCXOMKICHHE KH3HH.
Hen npoHCcXoKAeHUA KUBOr0 U3 HEXXHUBOTO GBLLIHM pacnpocTpa-
Henbl B [IpesHem Kurae, Basunone, [Ipesaem Erunre u IIpes-
Heit I'penun. Beigaomuiicsa qpeBHerpeyecKuil yYeHbIH U MbIC-
JUTeNb APHCTOTENb HONYCKAJ BOSBMOKHOCTE CAMO3ADOKIEHUA
opraEuamMoB. B counHernn «0 yacTAX JKMBOTHBIX» OH BRICKAa-
3BIBAJI MJIEI0 ITOCTENEeHHOro mepexoja OT HeXXHWBHIX TeJ K pac-
TeHHAM, & OT PACTEHUI K yKUBOTHBIM. YYeHBIH JomycKan He-
Jienble, ¢ COBPEMEHHBIX MO3HIIUM, MPEANOJOMKEHHA O TOM, YTO
4YepBH BOSHHKJHM M3 MJIa, KJONLI — W3 COKOB TeJa »XHBOTHBIX
u T.A. Bnarogapsa romy uTo B3raaAsl Apucrorens GbLIH JorMa-
TH3HUPOBAHEI CPEIHEBEKOBOM 1IEPKOBbBIO, HIES CAMO3apOXK/IeHUA
JKM3HM NPOJOJIKANA TOCIIOACTBOBATE M pasBuBarsca B Cpegane
BeKa.

B 1661 r. uTanbAHCKHI ecTeCTBOMCILITATENb ¥ Bpay @. Penu
(1626 — 1698) npoxenan cepruio OPUIHHAIBHBIX ONbITOB. OH Ha-
KDPBIBAJI COCYALI ¢ MACOM KHceei, yToOsl HA Hero He MOIJIH ca-
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NPOUCXOMAEHUE

1 HAYANBHBIE auThcA MyxH. Ha ero noBepxHOCTH TaK M He NOABMINCH JTHYHH-
3TAMb! PA3BMTHA KM MsAcHBIX Myx. Orciona @. Pexu caenasn BEIBOA, UTO JIHUYHHKH
YU3HKU HA 3EMNE NOABIANHUCE He caMu 1o cefe, a U3 OTJIOKEHHBIX MyXaMy SHUIL

ITO NOKA3BIBAJIO HEBO3MOMKHOCTh CAMO3aPOXKAEHNA HACEKOMBIX.
Hszobperenue Mmukpockona B XVII B. ¥ Hcnons3oBaHHEe
ero roJJIAHACKHUM HAaTypanucToM AHTOHHU BaH JleBeHryKoM
(1632 — 1723) sHAYHMTENbHO PACIIMPHJIO BO3MOMKHOCTH yUe-
HBIX B M3YYEHHMH CTDOEHUA OpPraHuamoB. JIeBeHI'YK H3roTOB-
JIJ1 MUKPOCKOIIBI ¥ PACCMATPHBAJI B HUX PA3JHYHBIE 00BEeK-
Thl. OH BHepBEIe YBHAEJ DaKTepHH, npocTemux. MEKPOOP-
raHu3Mbl ObIIH 00HADYIKeHBI B CAMBIX Da3JHYHBIX MecTax,
OHH CJIOBHO BO3HMKAJIM M3 HUYero. Bee aTo, Kasanock 6bl, IO~
KPeILJIAJN0 MIAel0 CAMO3apoKAeHusA XU3HH. B aToM cMbIcae
BechbMa IMOKA3ATEJbHEIMH OBLLIH 3KCIIEDPUMEHTEI, IPDOBEIeHHbIE
B 1748 r. a6barom n Harypanucrom u3 Upnanaum [x. Hua-
xemoMm. McenenoBaTesb MPOKHUIATHAI MACO B 3aKPBITOM COCY-
Jie, moJiaras, 9To BhICOKas TeMmepaTrypa yObeT Bce 3apOJbIIIH.
Ho meckoabKO AHeEH crycTsa B MACHOM OyaboHe ObLIHM 0OHADPY-
JKEHBI MUKPOOpPraHuamel. I yY4eHBIX TOr'0O BPEMEHH 3TO MO0~
CIIYKHJIO JOKA3aTeIbCTBOM 3aPOKAEHHA HHUBOTO U3 HEKHUBOH
Ayw Nactep marepu. OnsiTel HuiXeMa MOBTOPHIIA MHOTHE YY€HBIE, H pe-

Rl tlos i ain i 3yABTAT Becerja OBl OOMH M TOT JKe.

ITpoTHB aTOro BRICTYINI UTANBAHCKUHA ab66aT,
yueHbIii-HaTypaauceT JI. Cnannannasu (1729 —
1799), u3sBecTHBIN TaKIKe CBOMMH 3KCIIepUMEH-
TAMH [0 M3YVYEHHMIO OPMEHTAIIMH JIeTYYHUX MbI-
meit. CrannaHEnaHEy NPOAENaa TOT e ONBIT, HO
nocJje KUNA4YeHus sanaaa kondy. Batux yenosu-
AX MUKPOOPraHM3Mbl He INOABHMJINCH B COCY/E.
OpHAKO BHUTAJNMCTHI 3asiBHJIM, YTO AJHUTEJIBHOE |
KHIAYeHHue YO0 «KHU3HEHHYIO CHJIY», a B 3a-
NafgHHYIO KoJ0Yy OHA He CMOIJIA NPOHHKHYTh.
Jaxe cTporme Hay4Hble ONBITHI HEMEIKOI0 XH-
MuKa-opraauka P, Benepa (1800 — 1882) nmo
cuHTe3y MouyeBHHEBI (1828) u3 HeopraHHYECKHX
cOelMHEeHHH, Ka3anock 0bl, HOJHOCTHIO IIOATBEP~
FJAJIM M0 caMo3aporkaAeHus xusau, Maero ca-
Mo3apoxaAeHua gonyckan gen Y. Jlapeuna — u3-
BECTHBIH ecTecTBOHcHBITaATENb J. [lapBuH.

OKoH4YaTeNbHO TEOPUS CaMO3apPOXAEHUA OPraHM3MOB Gbina pa3BeH4YaHa GnecTAUMU
pa6otamu ¢paHuy3ckoro mukpo6uonora flym Macrepa (1822 — 1895).
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B 1862 r. JI. ITactep monyunn npemuio dpannysckoit Axa-
JAeMHHM HaAYK 3a CepHI0 MCCJeJOBaHMM, KOTOPBEIMH YYeHBIH J10-
®asaJy, uTo GpOKeHHe W IHHeHUe BBLIZBIBAIOTCH HaKTepuaMMH,
a4 He XHMUYEeCKHMH areHTaMu. ITOT (haKT HEOCIIOPHUMO A0KA35I-
BaJl, YTO JKUBOE BO3HMKAET TOJNBKO M3 JKHUBOro (Teopus OGumore-
Hesa).

Omnerrer ITacTepa 6b1H TPOCTH M reHNANBHEL. IIDOKUIIATHE
COCY/IBI C MUTATENbHLIMH CPEIAMH, B PE3YJIbTATE Yero morub/m
fakTepuu U uX cnopsl, IlacTep, NOMHS 0 AOBOJAX BUTAIHUCTOR,
HE CTaJI 3aITanBaTh COCYbI, 4 COEAUHNJ UX C HAPYKHOH cpeoit
AIMHHBIMHY H3BHTHIMH TpyOkamu. IIpoHuKINIMe clofia CIOpEI oce-
AW HA CTeHKAaX JAJWHHBIX M30THYTHIX TPYOOK M He 3apajkayu
OUTATENBHYIO CPely, KOTopas ocTraBanach crepuiabHoit. Crano
abCcosIIoTHO ACHO, YTO HUKAKON «XH3HEHHONW CHJIBI» HEe cylle-
CTBYET.

[Iupoxoe XOKAeHHE B HAYYHON cpejle UMesa KOHIEmIusa
xpeannoHu3Ma. [IpHBepIKeHIIBI 3TOH TEOPHH KPealHOHHCTHI
CYHUTAJH, YTO BCE JKUBELIE OPraHU3MEI NOABHINCE HA 3eMJe B pe-
3yIbTATEe aKTA TBOPEHHMA HEKOEro BLICIIEro CYIEeCTBA.

Barasigos o nocrosHCTBe BHAOB npuaep:xkusanca K. JInaneii,
a4 3HAMEHHUTHIN (PPAHIY3CKHUI MAJEOHTOJOI U CPABHUTEJIBHBIN
anatom opx Kroebe (1769 — 1832), 0CHOBONOIOMKHUK mMeo-
puu kamacmpo@ (1812), nonarain, uro ornuansa QGaopsl 1 da-
VHEI PA3JIMYHBIX IeOJOTHUYECKHX 310X — 3TO CJeACTBHE KaTa-
cTpot, B peayJIbTaTe KOTOPHLIX BCA JXH3Hb norubana, m mocie-
AVIOIMAX aKTOB TBOPEHHUSA, KOTJIa CO3/]aBaJINCh HOBBIE BHBI pac-
TeHU# M KUBOTHEIX. YueHHK Kiose A.J[’Opbunsu Hacumran
B ucropuy 3emnu 27 karacrpod, 1mocie KOTOPEIX B pe3ybTaTe
50KeCTBEeHHBIX AKTOB TBODEHUA BO3ZHUKAJH HOBBIE BUIBI JKH-
BOTHBIX.

K cepepune XIX B. 6narogaps passuTHIO 9BOJTIOIHOHHOTO
vaenusa Y. [lapsuna (1859) Treopusa karactpod ciana cBOH IO-
3UIUM ¥ yrpaTuaa 6elioe 3HAaYeHWe, OTOHAA B obaacTh duio-
coun 1 teosoruu. OpHako B 1864 r. oua Gelia BO3pOMKAEHA
8 thopme HeoKaTacTpohU3Ma aBCTPUHUCKHM reosioroM 9. 310¢CoM
(1831 —1914), KOTOpBIA CYMTAN, UTO BHALI AOJr0e BpeMs Cy-
IIeCTBYIOT B CTAOMJIBLHOM COCTOSHMH, 4 MOTOM IPH PE3KHX H3-
MEeHeHHAX KJUMATA MHTEHCHBHO IpeobpasyoTcs.

Hrak, Temeps, KOraa CTajao ACHO, YTO KHBOE BOSHUKAET TOJb-
KO M3 }KUBOr'0, MPEJCTOsJIO PEIINTE rIaBHbIH Bonpoc: «Kak Boa-
HHUK CAMBIH NEePBBIA YKUBOM OPraHM3M HJIHM 3a4YaTOK JKHU3HUT » .

I'mnmoresa mancnepmuu. B 1865 r. HeMenkuil yuensIi
I'.Puxrep (1818 — 1876) npeanoxuil 2unomesy nawcnep-
muuw. OkoHuaTensHo oHA Obina chopmynuporana B 1895 r.

NPOUCXOMAEHUE
1 HAYANBHBIE

JTAlMbI PASBUTHA
MHU3HU HA 3EMNE
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NPOUCXOMAEHHE

MU HAHAJIbHBIE
3TAMNbl PASBUTHA
MU3HU HA 3EM/IE

O6pasosaHue
KOALEepBaTHON Karnau

mBeackuM yueHbIM C. Apperuycom (1859 — 1927). Cormaceo
THIIOTe3e JKH3Hb MOrJia OBITH 3aHeCeHa HA 3eMJII0 M3 KOCMOCa
€ METEeOPUTAMH ¥ KOCMHYECKOH IBLIBI. 9TO NPEeANOJIOKeHHe
OCHOBBLIBAETCA HA JAHHBIX O BBICOKOM YCTOHYHMBOCTH cnop 6ax-
TepHH K pajuainuf, BAKYYyMY, HUSKUM (6au8KHUM K aGCONIOTHO
My HYJIO) H BHICOKMM TeMmmeparypaMm. I TemM He MeHee 9Ta '~
IoTe3a He OTBEYAeT Ha IJIABHBIH BONPOC, 4 TOJBKO NEPEHOCHT
MecTO JAeHCTBHA.

I'mmore3a OmoxuMHYecKoi sBoaouuun. B 1924 r. oreue-
cTBeHHBIM OmoxumukoM A. H.Onapunsiv (1894 — 1980), a coy-
CcTA 5 JeT aHraAuHcKuM OnoxuMuKoM u reseTukom [x. Xoaged-
HoM (1892 — 1964) 6n11a chopMyaHpoBaHA I'MIIOTE3a, pACCMa-
TPHBAOINAA ¥KHU3Hb KAK PE3YJBTAT AJHUTEJBHOH 60104 UMY
Yyznepodnvix coedunenull.

CorsacHo rumorese XMMHYECKOH SBOJIONUN, U3JI0KEHHOR
A.H.OnapurseiM B MmoHOrpadnu <«IIponcxoxaenue KU3HHA»,
[IO-BUANMOMY, YKH3Hb BOSHMKJIA HA IPAHUIE MODPSHA, CYIIH H BO3-
Ayxa.

IIpumepno 4,0 — 4,5 mapy ser Hasag B arMochepe MOJIOL0N
3eMiH, COCTOABINEH M3 aMMHAKA, METAHA M IAapOB yIJIEKHC-
JIOTHI, IO, AeHCTBHEM MOINHBIX SJIEKTPHYECKHX Pa3pALOB MO
JIM BOBHMKHYTH NpPOCTeHIINEe OPraHUYECKHEe COeAMHEHHH.
B pacTrBopax GelKOB H HYKJEHHOBBIX KHMCJIOT, B TAK HA3LIBA-
eMOM mepBHYHOM OysiboHe, OpMHpPOBAIHCH CBOeOOpasHbIe
CI'YCTKHM XMMHYECKHX COeJHHeHUIl, Ha3BaHHEIE KOAUepeamamu
(puc. 4.3). HecMoTps Ha TO 4TO KoAlepBaThI CIIOCOOHBI aJCOP-
OHpOBATH pasJHYHEIe BelllecTBa, PACTH H 0OMEHMBATHCH BeIle-
CTBAMM C OKPYy:Kalolleil cpefoil, NX elle HeJb3si CIUTATE JKH-
BEIMH cymiecTBaMH. BO3HMKHOBEHHE KOAIePBATOB paccMaTpPH-
BalOT OOBIYHO KaK cmaduio npedxcusnu. B nansaeiimem B pe-
3yJBTaTe JJIUTEeJBHOro oT60pa BOZHUKIIHN CIOXKHEIE (hepMeHTAa-
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THBHBIE CHCTEMEI, KOHTPOJUPYIOIHe IIpolecchl CUHTEe3a, YTO
ofecneuynio YCTOMYHBOCTh BCell ¢cTpyKTyphl. Takum obpasom,
chOpPMHPOBANHMCH CJIOKHBIE KOMILIEKChl HYKJEeHHOBBIX KHCJIOT
u OenxoB. HykJienHOBBIE KHCIOTHI, CIIOCOOHBIE K BOCIIPDOH3Be-
AeHHIO, CTAJ¥ KOHTPOJIMPOBATH CHHTe3 OeJiKOB, onpejesas
B HUX HOPAJOK AMHHOKHMCJIOT — CJIOMKHJICH MeXaHU3M BOCIPO-
uaBeseHus cebe MoJgoOHBIX ¥ HacJeAoBaHUA cBoiicTs. Taxk BO3-
HHUKJIO IJIaBHOE CBOMCTBO YXHMBOI'0 BellecTBa — CHOCOOHOCTH
K BOCHpOM3Be/leHHI0 nofgobHbIx cebe Mmonekyi. Ilpegnonaraer-
cH, 4TO IepPBble OPpraauaMel ObIJINM AHASPOOHBIMH reTepoTpoda-
MH, T.€, [OJYYaJH dHEPrui0 nyreM 0eCKHCJIOPOAHOrO pacine-
IJIeHUs OPraHUYecKHX coeumHenni. B To Bpemsa Ha Semie eme
He ObLI0 cBODOAHOIO KHCJIOPOAA.

CoBpeMeHHAA TeOPUA BOZHUKHOBEHHA KU3HH Ha 3emJie, Ha-
sniBaeMasdg meopueil 6uonossa, 6ena chopMyaupoBaHA
B 1947 r. aaramiickum pusakom . Bepranom (1901 —1971).

NPOUCXOMAEHHUE
¥ HAYANBHBIE

3TANbI PA3BATKUA
HHU3HM HA 3EMNE

Mpouecc CTaHOBNEHUA HU3HKM YCNOBHO pasaensioT Ha YeTblpe aTana: CMHTe3 HU3KoMone-
m KYNSIPHBIX OPraHWYEecKUX COEAMHEHHH (BMONOTMYECKUX MOHOMEPOB) W3 ra3oB NepBUYHOM
atMocdepsbl; o6pa3oBaHue GUONOTUYECKUX NONUMEPOB; GOPMUPOBAHWE CUCTEM OpraHu-
YECKUX BELLeCTB, OTAeNEeHHbIX OT BHeWHer cpeabl MemGpaHamu (NPOGUOHTOB), BO3HHK-
HOBEHHME NPOCTeHILMX KNeToK, 061aAalolmux CBOACTBAMHW MHBOIO, B TOM YMCNe penpoayK-
TMBHLIM annapaTtom, o6ecneynBaolWMM nepeaayy J04epHUM KIeTKam CBOWCTB KNETOK

POAUTENBCKHKX.

IlepBrie TPH 3TANA OTHOCAT K HE€PHOLY XHMHYECKOH 9BOJIIO-
oMM, a C YeTBEPTOr0 HAYMHAETCA BOJIONHA OHosOrnyecKas.

CorsiacHO COBPEMEeHHBIM IIPE/CTABJIEHUAM BO3PACT 3eMJIH
cocraBnsaer 4,5 — 4,6 mapa ger (IO HEKOTOPEIM JaHHEIM,
7 mupg saer). Temoepatypa ee noBepXHOCTH Obla OY€HB BHICO-
kot — 4000 — 8000 °C (no apyrum gasabiM, 1000 °C, 1.e. TeM-
mepaTrypa packayieHHo# jgaBei). Ilo Mepe ocThIBaHWA IJIAHETHI
# efiCTBUS IDABHTAIMOHHBIX CHJI IPOMCXOAMJI0 obpasoBanmue
3eMHOM KODHI U3 COeMHEHHUI Pa3/NIMYHBIX DJIEMEHTOB.

MepBobif 3Tan BO3HHKHOBEHHA MH3HH XapaKTepu30Banca npoueccaMu aerasauuu, Ko-
TOpble NPUBENK K Co3aaHuio atMocdepsl, 06oraleHHON, BO3MOXHO, a30TOM, aMMHUaKOM,

napamu BoAbl, YINEKUCbIM U YrapHbiM rasamu.

IIpu arom B arMocdepe MMEIHCh ATOMBI BOAOPOJA, YyIiaepo-
1a, KHCJIOpOAAa M asora, cocrapiasiomue 99 % aromos, Bxojs-
MUX B MATKHE TKAHH JI000r0 »KUBOro opranusma. YTobel aTo-
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1 HAYANBHBIE
JTAMNbI PA3BHUTHA
HWU3HU HA 3EMNE

Annapar Mumepa

234

MBI IPEBPATHJIMCH B CJIOKHBIE MOJIEKYJIBI, HYKHA ObLIa AOTOJ-

HHTeJlbHAA 9HEPrud, UCTOYHHKAMH KOTOpO# Ha 3emie ObLIH

BYJIKaHUYeCcKas JeATeJIbHOCTh, dJIEKTPHUYECKHe I'DO30OBEIe pas-

PAABI, PAAHOAKTUBHOCTG, YabTpaduoseTrosoe uanyueane Cos-

na. OrcyrerBue ¢cBOGOAHOrO KHCIOpOAa OBLIO, BEPOATHO, HEOO-

XOAUMBIM YCIOBHEM JJI BOSHUKHOBEHUA »XU3HKU. Ecnu ObI cBO-
BOAHBIN KUCIOPOA MPUCYTCTBOBAJ Ha 3eMie B JOOHOTHYECKHH
Iepuox, TO, ¢ OAHONH CTOPOHBI, OH OKHCJIAJ GBI CHHTE3HPYIOIIH-

ecfl OpraHudYecKre BeIlecTBa, a ¢ APyroit — obpasys 030HOBHIH
cnoi B BEPXHHMX FOPU30HTAX aTrMocdepsl, morjomasn 6sl BEICO-

KO9HepreTundyeckoe yasTpaduoneroBoe uanyuenue ComHna.

B paccmaTpuBaeMblii nepuo/i BOSHUKHOBEHUS YKU3HHA, [JIUB-
muiica npumepro 1000 mnu net, yasrpaduoner ObLI, BEPOAT-
HO, OCHOBHBIM MCTOYHHKOM DHEDI'HH /I CHHTE3a OPraHnYecKHX
BemjecTB. VI3 Bofopoaa, asora U COeHHEHUH yriaepona npHu Ha-
auyuy ¢cBODOAHOM sHepruu Ha 3emJe JOJKHbI OLLIM BOZHUKATH
CHa4aJja NpocThble MOJEKYJIbl (AMMHAK, MeTaH U NOgo0HBIE IIPO-
CThIe COeJUHEHHA), KOTOPEIE B JajbHEMIIeM B IepBHYHOM OKe-
aHe MOTJIM BCTYNATH B PEAKIINH MeXy coboif U ¢ APYTUMH Be-
mecTBaM#, 06pasysa HOBBIE COEJHHEHHS.

B 1953 r. amepukanckuii 6moxumuk Crennn Musrep u du-
3uk l'apoasg IOpu cMorim sKcnepUMeHTAIbHO CMOAEINPOBATE
Te YCJIOBUSA, KOTOPbIe CYIIIEeCTBOBAIN HA 3eMJie NPUOIU3NUTEb-
HO 4 Mapp net Hasan. B cmenuansHO# yeranoBke (anmnapat Mu-
Jlepa) OHH MOABEPrjN CMeCch MeTaHa, AMMHaKa, BOALI M BOJO-
pojia NelcTBHIO dJIeKTPHYeCKUX paspaaos (puc. 4.4). B pesyinb-
Tare GecTANMNX OUBITOB OBLIM MOJMY4YeHBl AMHHOKHCIOTHI: TJIN-
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OUH, AJJAHUH, IIYTAMHUHOBAA ¥ ACIAPIrUHOBaA KUCJI0Thl. Takum
obpasom, npeanonoxenue akagemuxka A.H.Onapura nox-
TBEPIKIAJIOCH.

NPOUCXOMAEHUE
M HAYAJTbHBLIE
3TAMbI PASBUTHSA
HMU3HU HA 3EMNE

Bropo# 3Tan BO3HHKHOBEHHSA MH3HHK COCTORN B AaNbHEALWWX NPeBpalleHHax opraHuye-
CKMX BellecTB U o6pa3oBaHuy abuoreHHoiM nytem 6onee cNoXHbLIX OpraHUyecKux coegu-

HEHW, B TOM 4Yucne GUONOrMYeCKUX NoMMEpOB.

AmepuxaHckuit xumuk C.PoKc cocTaBIAJN cMeCH aMHHO-
KHCJIOT, IIOBEPTaj UX HATPEBY M HOJYYaJs NpoTenHonoao0HkIe
semiecTBa. B HeGonpmnux yrayGieHHsAX B 3acTHIBAlONeil JaBe
BO3HHMKAJM BOJOEMBI, CO/IepIKall[ie PACTBOPeHHEIE B HOJle aMH-
HoxkucaoTel. Korjga Boja mecnapsanack UM BBIILJIECKHBAJACH HA
ropAYre KAMHM, AMAHOKHMCJIOTEI BCTYIIAIHA B PEAKIHUI0, 00pasys
npoTenHOMABI. EC/IM HEKOTOPhIE M3 3TUX NPOTEeMHOMUIOB obsa-
AaT¥ KATAJIUTHYECKOH AKTHBHOCTLIO, TO MOT HAYATBLCA CHHTE3
IOJIMMEPOB, T.e. 6eTKOBOMOAOOHBIX MOJIEKY.JI.

Tperui aTan BO3HHKHOBEHMA MH3IHKM XapaKTepu3oBancs BolleNeHHeM B NEPBUHHOM
«nuTaTentHom GynboHe» 0Co6bIX KOaLepBaTHLIX Kanenb, NpeacTaBnawmx co6om rpyn-

Nbl NONUMEPHbIX COEAUHEHWHA.

KoanepsatHsle Kanau ob1a1a0T HEKOTOPEIMY CBOMCTBAMH,
XapaKTepPHBIMH M JJIS YKUBOM IIPOTOILIA3MBI, HATIPAMED CII0CO06-
HOCTHIO M30MpaTenbHO afcopOMpPOBATE BEIlECTBA M3 OKpYyKa-
IOIIEro PacTBOpPA M 3a CYET ATOr0 «PACTH», YBEJIMUHUBATEH CBOH
pasMepsl.

ITockoNBKY KOHIEHTPAIUA BEIlecTB B KOAIlePBATHBIX Ka-
naax Obis1a B ecATKH pa3 Gosbmre, YyeM B OKPYJKalolleM pac-
TBOpEe, BO3MOXHOCTH B3aMMOJeHCTBHA MeKAY OTAeIbHBIMH
MOJIEKYJIAMH BHAYHUTENBHO Bo3dpacTana. 'napodHuibHbIe YacTH
MOJIEKYJI, PACTIOJIO}KeHHbIe HAa TPaHHUIle MeXK/Ay KoalepBaTaMu
H pacTBOpPOM, ITOBOPA4YMBAIOTCHA B CTOPOHY pacTBopa, rje co-
nep:kaHUe BoAbl Gonbmre. I'uapodobHEIe YaCTH OPHEHTHUDPYIOT-
cA BHYTPb KOAIEPBATOB, I'/lée KOHIEHTPaIusa BOAbI MeHBbIIe.
Taxum 06pa3soM MOBEPXHOCTH KOAIEPBATOB npuobperaeT omnpe-
IeJIEHHYIO CTPYKTYPY ¥ B CBSI3W ¢ 3TUM CBOIICTBO IPONYCKATH
B ONpeJeJIeHHOM HaNpaBJeHWH OJHW BelllecTBa M He Tpomny-
ckarh Apyrue. Biarogapsa maHHOMY CBOMCTBY KOHIEHTpanus
HEKOTOPHIX BEIeCTB BHYTPH KOAIlePBATOB elle OoJbIle BO3-
pacraeT, IPYTHX — YMEHBIIAETCHA W DEAaKIUH MerKIy KOMIIO-
HeHTaMH KOalepBaTOB MpuoOpeTalT ONpeaeleHHYI0 Halpas-




MPOUCXOMAEHWE

M HAYAJIBHBIE
3TANbI PA3BUTUA
HM3HU HA 3EMNE

JeHHOCTH. KoanepBaTHEIe KaNJu CTAHOBATCS CHCTEMAMH,
cobneHHBIME OT cpeibl. BOBHMKAIOT npomoxaiemKy, WA n
moGuonmut.

BasHBIM 5TaIOM XUMUYECKOH SBOJIOIHHA ABUJIOCH 006paso-
BaHHe MeMOpaHHOM cTPYKTyphl. IlapannensHo ¢ NOSABJIEHH
MeMOpaHLI [IJIO YIOPAAOYEHHE W YCOBEPIIEHCTBOBAHUE METS
6onuama. OGHUM M3 OCHOBHBIX NPH3HAKOB MKHUBOr0 ABJISA
CIIOCODHOCTE K penauKayul, T.e. CO3LAHNI0 KON, He OTJI
eMBIX OT MaTepHHCKHUX ModeKyJa. Takum cBoiicTBoM obaj
HYKJIEMHOBBIE KHCJIOTHI, KOTOPEIE B OTJAHYHE 0T GeJIKOB crocob-
HBI K pelIHKanuH. B Koanepsatax mor o6pasoBsiBATHCH II
TEeHHOMJ, CIOCOOHEII KAaTAJIN3HPOBATE IIOJIMMEDUBAIIHI0 HYKJI
oTHAOB ¢ o6paszoBaHueM KopoTkux nenodex PHK. 9tu neno
MOTJIX BBIIIOJIHATH POJb KAK MPUMHUTHBHOIO reHa, TAK H HH
dopmanunonsoit PHK. Vixe na cragun GopMUpoBaHUA I
6HOHTOB IIPOMCXOANJ, BEPOATHO, €CTECTBEHHBIN 0T6Op.

ITosBnerue CTPYKTYP, CIIOCOOHBIX K CAMOBOCIIPOM3BEACHHIO,
PeILTHKAaI MK, U3MEeHYHBOCTH, ONpejesaeT, IO-BHANMOMY, “ernt-
éepmulil 3man CMAaH0E6NEHUR HUIHU.

Hrak, B noagHem apxee (npubnusuresbHo 3,5 MIApPA JeT
Hasajx) Ha AHe HeOOJBIIHX BONOEMOB HJIHM MEJKOBOJHBIX,
IIBIX ¥ GOPaThIX NHTATENLHLIMH BeIleCTBAMH MODEUH BO3HHK-
JIM nepBhle IPUMHUTHBHEIE KUBbLIEe OPraHU3MBI, KOTOpLIE IO
THNY DUTaHUA OblIH rereporpodamu. BepoarHo, 6Gpoxenne
OBLIIO ¥ HUX OCHOBHBIM CIOCOOOM OKHCJEHHA OPraHUYecKHX
BemiecT. YacTh 9HEpPruM, BHIAEAAEMOM B 3THX Ipoleccax, 3a-
nacaercs B Buge AT®. BoaMoKHO, HEKOTOPbIE OPraHU3MBI IS
JKU3HEHHBIX IIPOIECCOB HCIOJL30BAJN H SHEPTHIO OKHCIeHHA
HEOpPraHM4YecKUX BeIecTB, T.e. OblIu xemocuHTeTHKamMu. Co
BpPeMEeHEeM NPOMCXO[HMJI0O YMEeHBbIIEHHE 3aacoB cBOGOAHOM Op-
raHMKHU B OKPYKaloIIeil cpefie ¥ NPeHMYIIecTBO IOAYUHIA OP-
raHU3MBbl, CIOCOOHEIE CHHTE3HPOBATH OPraHNYEeCKHe COeHHEe-
HHUA U3 Heopraudeckux. TAKHUM nyTem, BepPOATHO, OKOJO
2 MJIpZA JleT HAa3a]] BOSHUKJH IepBhie GOTOTpodhHEIE OPraHU3MbL
Tuna nuaHobaxTepmii. Ilepexon K aBTOTPOHHOMY NHUTAHUIO
uMeJi 60aBIIOE 3HAYEHNE AJIA 3BOJIIOIUY U3HKM Ha 3emae. I[Ipu
aTOM aTMocdepa cTajla HachIIMATLCA KucaopogoMm. Iloasaenue
030HOBOI'O 9KpaHa 3aIINTHJIO NePBHYHEIE OPTaHU3MEI OT Iry0m-
TeJBLHOTO BO3AEHCTBHA YIAbTPA(DHOJETOBLIX JYUYel U MOJOMKH-
J10 KoHell abuoreHHOMY (HeOMOJIOrHYeCKOMY) CHHTE3y OpraHm-
YeCKHX BEIlecTB.

KniouyeBbie cnoBa: abuoreHes ¥ 6uoreHes, runotesbl NaHcnepMum
W GUOXMMHHECKOW 3BONIOLMKM, Teopus BUonoaza, atansl GUonoaza.



NPOM HUE
TEMbl PE®EPATOB ] :AH%CL”I—(I'EIEE

1. CoBpemMeHHble NpeAcTaBNeHUA O 3apOMAEHWH MU3HKU. PaccmoTpe- STANGI PAORUTHA

HWEe U OLEHKa pasnMYHbIX rMNoTes. o fealliilean i
2. NpUHUMNLI U 3aKOHOMEPHOCTH PasBMUTUA MU3HWU Ha 3emne.
3. PaHHMe aTanbl pa3BuTUs MU3HU Ha 3emne.

HOHTPOJIbHbLIE BONPOCHI

1. B yeM 3aKni04aeTCs CyTb WAEM O CAMO3aPOMAEHUU HMU3HU?

2. Kakum oB6pa3zom J1.MacTep AoKa3an HecoCTORTeNbHOCTb TEOPHM ca-
MO3apOMAEHUS OpraHu3MoB?

3. OxapaKrepusyinTe rnaBHyl0 WA TEOPUM XMMHUYECKOW 3BONIOLWK
A.W.OnapuHa.

4. [laiiTe KpaTKyl0 XapaKTepuCTUKY OCHOBHbIX 3TanoB BO3HWUKHOBEHWA
HU3HU Ha 3emne no Teopun K. BepHana.




MNpounTaB 3Ty rnasy, Bbl y3Haere:

HeM [JOKa3biBaeTCA POACTBO HYENOBEKa U MUBOTHbIX;

KaxKoe MecTo 3aHWMaeT YyeNoBeK B COBPEMEHHOW CUCTEME MUBOTHO!
MUpa;

rae npoTexKana 3BONIOUWA HYeNOBEKa U KaKoBbl €€ OCHOBHbIE 3Tanbi
YTO Takoe pachl YenoBeKa,
HakKMMHK HYepTamMu OTNIM4aKTCa 4YenoBeYecKue pachl,

KaxKosa ponb NPUPOAHLIX U couManbHbiX GaKTOpoB B 3BONIOLMK
BEeHKa.

BonbsmuHCTBO JI0eil MOHNMAET, YTO YeJOBeK OTHOCHTCH
K KMBOTHOMY MHDY: OH 06J1a/1a€T MHOTHMH aHATOMO-MOPQOIOrHE-
YeCKUMH, (PUBHOJIOTHYECKNMY, e HeTHYeCKHMH YePTaMi, CX04~
HBIMH C BBICIHHMH MJEKOIMHTAIOIINMH, B YACTHOCTH C IIpUMa-
TamMu. OQHAKO MOMCKH KOHKPETHBIX MPEeIKOB YeJI0BEKa IMPOA0J-
JawTeA A0 cux mop. Jaske B caMele nTocIeHEe rojbl OLLIM BHE
CeHbl YTOYHEHHSA B IJIHUTEJBbHYIO H CJHOXKHYIO 9BOJIOIIHIO YeJo-
Bexka. B Hacrosmeil riaBe pacCMOTPeHb!I COBpEMEHHBIE IIPeA-
cTaBJIeHHA 00 OCHOBHEIX 9TANAX CTAHOBJICHUA YEJIOBEKA PA3yM-
HOTO.



5.1. [lokasartenbcrBa poAcCTBa
YyenoBeKa U YXMBOTHbIX

Jlrogu ¢ riny6okoi APEeBHOCTH MHTEPECYIOTCH BOIIPOCOM
0 IPOMCXOKAeHNH Yenosexa. CBoeoOpasHble 00bACHEHUS, KAK
BO3HHK 4YeJIOBEK, CYIIEeCTBYIOT B Mu(DAaX, JiereHJax, BepOBaHH-
AX pasHBIX HapoAoB. [lepBble HAY4YHBIE CBHAETEABCTBA O CXOJA-
CTBe YeJIOBEeKA C 4eJI0BeK00OpasHbIMH 00e3bAHAMH COJEPIKATCH
B onucaHuax nyremecTBeHHHKOB X VII— XVIII BB.

HseecTHO, uro K. JInaHe# B cBOEl cHCTEeMe XUBOTHOIO MUpa
(1735) oupesenns MecTO Yes0BeKa B rpymnne npumaToB. Cxopn-
CTBO MEXJy YeJIOBEKOM M JAPYTMMH NPHMATAMH CBUAETEJIbCTBO-
Basio 06 ux obmem npomexoxxaenunu. IHosromy K. B. Jlamapk
B KHHre «Dusnocodpus zoonoruns» (1809) nepesiM BhICKA3AJ
NpeAnoJoKeHue 0 MPOMCXOKAeHHH YesioBeKa 0T 00e3abaHOImo-
A00HBIX NPEAKOB, KOTOPhIE MEpPelLIN OT Ja3aHbiA 110 JepeBbAM
K JABYHOI'OMY XO0XK/JEHHUIO [0 3eMJie.

BoaMo:KHO, Nepe/BUKeHHe Ha ABYX HOTaX CpPeJH BBICOKHX
TPABAHMCTHIX PACTEHHM IIO3BOJIAJO HM Jydine ofo3peBaTh
OKPeCTHOCTH M paHble 00HADYKHUBATH Bparos, a oceoboaus-
mIMecs OT ONOPBI PYKH CJHYHIMN JJiA NOAXBATHIBAHUA H yaep-
JKaHuA AereHbimed npu Oercree. Ilocie nybaukanum GyHga-
meHTanbHOro tpyaa 4. lapeuna <«IIpoucxosxkaeHue BHAOB...»
(1859) npexcrasienue 06 9BOJTIOIMHA OPraHAYECKOT0 MHpa pac-
IIPOCTPAHWJIOCH M HA YeJI0BeKa.

MPOUCXOMAEHHWE
YENOBEKA

B KHure «[poucxoaeHue YyenoBexka M nonosoi ot6opr (1871) Y. lapeuH y6eautenbHo
[0Ka3an, 4To YeNnoBeK NPeACTaBNAeT BeCbMa BaXHOe, 3BONIOLMOHHO COBEpPLUEHHOE 3Be-
HO B MCTOPWYECKOM Pa3BUTUM KMBOTHOTO MWPA, 4TO OH UMeeT O6LMX NPEAKOB C HbiHe

MUBYLLMMM HeNnoBeKoobpasHbiMu 06e3baHamm.

HzydeHneM ODPOMUCXOMKASHHA, 9BOJIONHA B (DH3HYECKHX 0CO-
OeHHOCTEHN YeJOBEKA W ero pac saHuMaeTcs OMOJOrHYecKas Ha-
yKa anmponoaozus (ot rped. anthropos — 4enosek u logos —
y4eHue).

MecTo yesioBeKa B HapcTBe KUBOTHBIX, COrjIacHO COBpeMeH-
HOM cHCTeMaTHKe uejioBeK pasyMHslit (Homo sapiens) oTHOCHTCA
K THIy Xopaosbie, noaTuny IlossoHo4HBIE, Kiaaccy MuekomuTa-
ongue, orpagy Ilpumarsi, cemeiictBy Jliogu, niau FoMmuamas.

PasBuTHe 4YeslOBeKa, KAK M MHOIOKJIETOYHBIX *XMBOTHBHIX,
HA4YUHAETCHA C OILIOJOTBOPEHHOr'O ANIA (3UIOTHI), KOTOPOE MHO-
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NPOMUCXOMAEHUE
YENOBEKA
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TOKpaTHO JeJauTcs, o0pasyda cHaYajna OAHOCIOHHEIM, 38
JBYXCJIOMHBIN 3apPOAKINI, YV HEero GopMHUPYIOTCA TKAHU, OPTaHE
CHCTEMBI OPraHOB. JTH CTAAHWH 3MOPHMOHAJBLHOIO PA3BHUTHA
obImpe AA JYeJIOBeKA B MHOTOKJIETOUHBIX JXHBOTHBIX.

Ha nocienyomux cTaguax OHTOIeHe3a Y 3apOJbIIIa JeJIOE
Ka IPOABJIAIOTCA YePThI, OBIIie AJis BCeX XOP/AOBBIX JKHUBO
Tak, B Ka4ecTBe BHYTPEHHET'O OCEBOT0 CKeJleTa (PYHKIHOHE
XOpAa; NeHTpalbHasA HePBHASA CHCTEeMAa HMeeT Tpyd4uaToe CTpoe
HUe; B 06acTH rIoTKH GopMuUpyIOTes KabepHbIe Ayru, CHAP
KM XOPOIIO 3aMEeTHBI BAJTMKH MeXKKabepHBIX Neperopojok.

IIpu panbHelIeM Pa3BUTHH XOPAA CMEHAETCH MO3BOHOYHE"
KoM, (hopMHpYeTCHA MO3roBOM uUeperl, KOTOPhIH 3al{UInaeTr
JIOBHOM MO3I', COCTOAIIAN U3 NATH oTaeoB. [loaBasai0TeA na
HBIE KOHEYHOCTH. B 3aMKHYTO# KPOBEHOCHOI CHCTEMEe B HAYE
KpynHOro 6pionrHoro cocyaa opMupyercs cepaue. 9TH oby
YepThl XapPaKTePHbI AJIf NPeACTABUTEJNIEH MOATHIIA TO3BOHO
HBIX, WJIH YePeIHBIX.

M=oro o0IuX TPU3HAKOB Y YEJIOBEKA ¢ MJIEKOITUTAKIITAMH.
OHUM NPOABJIAITCA HA MO3HUX CTAAUAX 3MOPHOHAJIILHOTO PAas
BHTHA ¥ COXPAHAKITCA MOKHU3HeHHO. OCHOBHBIE U3 HUX: YeThl~
PexXKaMepHOe cepAne, JIeBas Ayra A0pThl, CHILHO PA3BUTAS KOD&
nepegHero Moara, AuddepeHIUpPOBAHHAS ANbBEOJIAPHAN 3yOHAR
CHCTEeMa ¢ BO3PACTHOMN cMeHO#M 3y60B, COXpAHUBIIHECH YUACTKHE
BOJIOCSHOTO MMOKPOBA, MOJIOYHEIE JKene3kl. J[uTebHOe pasBH-
THe sMOpPHMOHA B TeJie MaTepH, MHTAHWE B radoo0MeH 3apoAbIIIa
Yepesd ILIALEHTY CBUAETEJLCTBYIOT O IPHHAJIEKHOCTH YeJ0Be-
KA K BBICIINM, WIH IJIANEHTADHBIM, MJIEKOMUTAIOIHM.

IlopasuTenbHOE CXOACTBO PAHHErO JETCKOrO PA3BUTHA Ye-
JIOBEKA M BBRICITUX MJIEKOIHUTAKIIAX JOKA3BIBAIOT ynnua.nume+
cay4YaW BOCIHMTAHUA JeTeil B cragax (mpaiinax) sepepeii. Takue
«MayTJIH», [IONABIIHE B MJIA/IeHYECTBE B 3B€PDHHLIE CEMbH U BhI-
KOPMJIEHHBIE CAMKAaMH JKHMBOTHBIX, BIOJHE (JIaronoay4Ho pas-
BHBAIOTCA JI0 MOJPOCTKOBOI0 BO3PACTA B CTAJAX YKMBOTHBIX.

CxomcTBo 4esloBeKka M 4eJoBeKooOpa3sHeix ofespan. Han-
fGosbITee CXOACTBO CYIIECTBYET MEKY YeJIOBEKOM M BHICITHMHE
Y3KOHOCHIMH, WM YeJI0BeK0o0OpasHbIMH, 00e3baHaAMH (ITAMIIaH-
3e, TOPUJLIION, OpAHTYTAHIOM ¥ rub6oHOM). MakcuMaibHOE YHC-
710 o6IMX YepT OTMEYaloT ¥ YeIoBeKa W apUKaHCKHUX IMpAMAa-
TOB — IIUMIaH3e ¥ ropuyiasl (puc. 5.1). Tak, B ckeserax sTHX
006e3bsH ¥ YeI0BEKA OMHAKOBOE YHCJIO CXOAHBIX 110 CTPOSHHI
TOMOJIOTHYHBIX KOCTeil; MOpasuTeNbHOE CXOJCTBO CYIIECTBYeT
V HMX B CTPOeHMH U QYHKIMOHUPOBAHNYM BHYTPEHHHX OPraHOB.
ITanbnel y aHTPOMOK/IOB, KAK M Y YeJIOBEKA, UMEIOT MJIOCKHE
HOI'TH. ¥ BBICIIMX IPUMATOB H YeJIOBEKA CXOJHOE CTpOeHHe 3y0-




NPOUCXOMAEHME
YENIOBEKA
Hauboaee cxopHble
C YEAOBEKOM BMABI
4eAOBEeKOOBPa3HbIX
obe3absH:
A — WwumMnaxae;
B — ropuasa
B
HBIX CHCTEM, OPraHOB cJyXa (B TOM 4YHCJE VIIHBIX PAKOBHH)
H 3peHHA, MEMHYECKHX MBIIIII.
Y npuMaToB, KaK M y 4eJIoBeKa, YeThipe zpynnst kposu (A,

B, 0, AB) u KpoBAHEIE KJIETKH He PA3pyLIAITCH IPH B3AUMHOM

nepeJMBaHMY COOTBETCTBYIOIIUX rpynn KpoBH. [leTeHsImy y obe-

3bfH, KAK M JIeTH y 4YeJIOBeKa, POKAaTCcA 6eCroMOIHEIMH.

JdnuTeNbHOE BpeMs OHH HYKJAIOTCA B KOPMJIEHMH MOJIOKOM

H yXO/ie MaTepH. ¥ MIMMIIaH3e, TOPHILILI U YeJIOBeKa ecTh obmue

napasuTel (ToJIOBHAA ¥ JI06KOBasi BiIn), obmue HHPEKIIHOHHEIE

foslesHM — TpHNI, Ocha, Xoaepa, Tybepkynes, GpoomHON TH,

CITHU]T u ap. CxoaHO y HEX CTPOEHHE XPOMOCOMHOTO anmapara:

v desoBexka — 46 xpomocomM, y uenoBeKooOpasHbIX 06e3baH —

48. IlonaraioT, 94TO COKpAIlleHHE YMCJIa XPOMOCOM Y HeJOBeKa

OPOH3OILIO NPH CIAMAHMAH JBYX AP HETOMOJIOTHYHEIX XPOMO-

coM. 'eHBI yesloBeKa COBIAAAIOT ¢ reHAMH mUAMIaHse HA 95 %.

PyaumeHTHI H ATABH3MBI — CBMJIETEALCTEA POJCTBA YeJIo-

BeKa M XuMBOTHBIX. CymecTBoBaHHe y YelOBEKA PYAMMEHTOB

(puc. 5.2) 1 aTaBU3MOB — 0J{HO U3 GeCCIIOPHBIX JOKA3ATEJILCTB

£ro JKMBOTHOT'O ITPOMCXOXKAEHNA.

m K pyaumesnTapHbiv OTHOCATCA OpraHbl, yTPaTMBLLME Y YENOBEKa N0 CPaBHEHMIO C MUBOT-

HbIMU CBOW PYHKLIMHK.

Tak, napBuHOB GYrOpoOK HA YIIHOW PAKOBHHE Y YEJOBEKa,
npecTaBAAOmMUuE coboii CHILHO PeAyIHPOBAHHYIO 320CTPEH-
HYIO BePIIHHY yXa MJIEKONHUTAIOIUX, ABJAAETCH PYAUMEHTOM.
Bo BHYTpeHHHX yrijiax rias COXpPaHWJIMChL OCTATKH MHUTATElNb-
HBIX nepenoHoK. TOHKHEe KOPOTKHE BOJIOCKM HA Tejie YeJjoBe-
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NPOUCXOMAEHUE
YENOBEKA
PyAMMEHTbI
y yeaoBeka
Ka — 3TO PYAHMMEHTHI IIePCTHOrO NOKpoBa 3Bepeii. Hampasie-
HHEe BOJIOCKOB Ha TeJie YeJIOBeKa COBIajaeT C HaopaBJIeHHEM
pocTra mepcTH y aaTpononzioB. Ilocnenaue, TpeTbn, KOPeHHBIE
3y0Bl pyIHMEeHTaPHBI ¥ MHOT/A He NOABJAITCA HAa NOBEPXHO-
CTH iIeCeéH. JTH OPraHbl YHACJIe[AOBAHBI YEJOBEKOM OT 3KHUBOT-
HBIX IIPEJKOB, Y KOTOPHIX OHM OBLIM XOPOIIO Pa3BHTHI.
ATaBM3aMbl — HeOBbIYHO CHNLHO Pa3BUTbIe PyAMMEHTapHble opraHsl (puc. 5.3). OHKM Ha-
NOMWHAIOT YENOBEKY O pa3BUTUKM TOMO WK MHOrO NPU3HaKa y ero Npegxkos WK y ero co-

BPEMEHHbIX IBOMOLMUOHHBIX POACTBEHHUKOB CPEAW MWBOTHbIX.

ATaBu3Mbl Y YeAOBEKa

242

Tak, B HEKOTOPHIX CAy4YasX y YeJOBeKa PasBHBAaeTCA HAa-
PVXHBIH XBOCT, KOTOPEIA mHOrAa gocturaer 20 — 25 cM gauHEL.
K THnDMuYHBEIM ATABM3MAM OTHOCHTCH OOHMJIBHOE PA3BUTHE BOJIO-
CAHOTO MOKPOBa HA JIMIE, DYKaX, 'PyJH U B APYIHX MecTax,
rjie OH OOBIYHO OTCYTCTBYET. ¥ BeJIHYEeHHE YHCJIAa COCKOB HA IPY-
A7 (MOIMMAaCTHA) TAK¥Ke ABIAETCH ATABM3MOM.

Paznuuusa MesKay 4eJI0BeKOM H AaHTPONOHJIaMH. Y UeloBeKa
¥ 4en0BeK000pasHbIX 00e3bAH CYINecTBYIOT 3HAYUTEIbLHEIe Pas-
anundA. Tak, Bce aHTPONONAKI, KPOMEe TOPHJLI, KUBYT Ha Jepe-
BbAX. ¥ HHUX JJUHHBIE IIepEAHHEe KOHEYHOCTH, KPIOYK00OpasHo




NPOUCXOMAEHUE
pPasBHATHIE KHCTH PYK €O CJIaOBIMH M KOPDOTKHMHA BOJIBIIMMA TIAJIb- YENOBEKA

namu. Croma, Kak M KMCTh, XBaTaTeabHOro Tuna. ITo semie ueno-
BeKooOpasHbIe 00e3bAHEI IePEBUTalOTCA HA YeTBEPeHbKAaX, OIH-
pafch Ha HAPYJKHBIM Kpail CTONBI ¥ THIJIBHYIO CTOPDOHY KHCTH.

BaHenwmne oMYA YenoBeKa OT aHTPONOMAOB CBA3aHLI C NPAMOX0XAEHHEM U MOLY-
m HbIM pa3BHTHEM roIOBHONro Mo3ra.

B pesyibrare NpAMOX0MKIEHUSA YeJI0BEK OTJNYaeTcs oT obe-
3bAH MPONOPIUAMYA KOHEUHOCTEH — HOTH Y HEro 3HAYHUTEILHO
amuHHee pyK. ITo3aBoHOYHHK uMeeT S-06pa3Hy0 hopMy ¢ oTYer-
JMBBLIMH IIEeHHBIM U NOACHUYHBIM Marnbamu. Tas yesoBeka nMe-
T IIMPOKO PAa3ABHHYTHIE KPbLIbA MMOJB3JOIIHBIX KOCTEH, moj-
JeprKHBAalOIe BHYTPeHHNE OpPraHsl, (popmMa Masoro tasa — 06o-
Jee oKpyrias. BeasIMAHHBIE KOCTH IPOYHO COEWHEHEI C KpecT-
nom. Crona, ciayskaigas Ajs ONOPhLI ¥ IPHHUMAIOIIAA BCIO Mac-
Cy TeJia, AMEeT XOPOIIO YKPeILIEHHBIH CBA3SKAMH CBOJ, AMOPTH-
3UPYIOMUI TONMYKH 0 3eMa0. MaccHBHBIN GOoNbIION najen Ha
HOrax He IIPOTHBOIIOCTABJAETCH APYTHM, OCTAJNLHBIE IMAJBIIEI
HeCKOJIbKO PeAyIMPOBAHEI M CBejleHbl BMecTe. Ha pykax nmais-
1kl XOPOIIIO PA3BUTHI H OYEeHb MOABHIKHEI, OOJIBIION Najen Ipo-
THBOINOCTABJAETCA OcTadbHbIM. KHucTh YyemoBeka cnocoGHa Ha
pasHooOpasHBIe ABMKeHUA. CBHAETENIBCTBOM COBEPIIEHCTBA Ye-
JOBEYECKOH KHCTH CJIYXXaT BUPTYO3HbIE JOCTHIKEHHUS CKpPHIA-
4eil, XYI0KHHUKOB, CKYJIBITOPOB, XHPYProB, KoHraepoB. Heco-
MHEHHO, COBEPIIeHCTBOBAHHE KHUCTH Y YeJIOBEKa MPOUCXOAUIIO
B Ipolecce AJUTEJbHOH TPYAOBOH AeATeIbLHOCTH.

T'omoBHOI MO3I YeJIOBEKa TAKIKe OTJIHYaeTcda OT TAKOBOTO
v arTponouos. Ero o6sem 1400 — 1600 em®, v anTponmonnos
600 — 750 cm®. ITo macce rosiosHOI MO3T uenoBeka B 3 — 4 pasa
Sonpmre MO3ra MHMIAaH3e B ropuyuisl. IToBepxHOCTH KOPHI IO-
aAymapuii mepegHero Mo3ra y 4eJOBeKa B CpeJHeM paBHa
1250 em?, y mumnanse ona B 3,5 pasa mensme. YV dyeroBexa
sanbosiee pasBUTHI TeMeHHBIE, JIOOHLIE U BUCOYHEIE JOJH, IIE
HAXOAATCA BaXkHeHIIWe IEeHTPHI BhICIIeH HePBHOM AeATEeIbHO-
ceru. OHn Hanbosee criIagUATEI, UMEIOT rIyboKHe 60pPO3LI, CBH-
JeTenbCTBYIOIIHE 0 HOJIBIION MOBEPXHOCTH.

Takum 06pasoM, NPUHLUMNKMANBEHOE OTIMYME YeNOBEeKa OT aHTPONoMA0B CBA3AHO C Nps-
MOXOXMAEHHEM, MOLUHbIM Pa3BUTUEM MO3ra, peyu, a6CTPaKTHbIM MbilLIeHHeM, NPorpec-
COM KONNEKTHBHOIro TpyAa v O6LIECTBEHHOM MU3HM.
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KniouyeBsbie cnoBa: aHTPONONOrKs, rPynMbl KPOBW, PYAUMEHTLI, ata-
BU3Mbl, NPAMOXOMAEHUE, MOLWIHLIA MO3r, a6CTPAKTHOE MbILWNEHHE,
KONNEKTUBHbIA TPYA.

KOHTPOJIbHbLIE BOMNPOChHI

1. 470 AOKa3LIBAET NPOUCXOMAEHUE YENOBEKA OT KUBOTHbIX? _
2. HasoBuTe 4epTbl, XapaKTepHbie AN XOPAOBbLIX MUBOTHBIX, Y Yeno-
BeKa.
3. Nepeyncnute NPU3HAKK, KOTOPbIE NO3BONAIOT OTHOCUTL YeNoBeKa
K NOATUNY NO3BOHOYHbIE.
. Yem foKa3biBaeTCA MECTO YenoBeKa B KNacce MNeKoNUTalwWmx?
. [loKawuTe NpUHaANEHOCTb YeNoBeKa K npumaram.
. MoyeMy pyaAUMEHTbI M aTaBU3Mbl JOKA3bLIBAIOT NPOUCXOXAEHHE Ye-
NoBeKa OT MUBOTHBIX?
7. B 4eM npuHUMNKANbHBIE Pa3NUYMA MEXAY YeNOBEKOM W YeNoBEeKo-
o6pa3HbiMU 06e3bAHAMU?

(o2 I

5.2. OcHOBHbIe 3Tanbl
3BO/IIOLMK YeNnoBeKa

CorsiacHO COBpeMEeHHBIM HAYYHBIM IIPEJCTABIEHUAM IPeIKHE
YeJIOBeKa OTHAEeJUJIHUCHL OT JPYrUX Y3KOHOCHIX 00e3nsaH Hojee
30 mutH JeT Haszaj, OT rHO60HOBEIX — OKoJ0 20 MJAH JieT Hazad.

DBOMIONUA NPEIKOB 4YesoBeKa (puc. 5.4) mpociemxeHa TpH-
MepHO ¢ 3 —4 MJIH JieT Hasaj, Koraa B capagHax Bocrounoit Ad-
pHKHK obuTanu ascmpanonumeru (ot gar. Australis — 10%-
HEIN ¥ rped. pithekos — obGeabsina). B 1974 r. B gosnHe peKH
Adap 6611 06HAPYKEHBI OCTAHKH (IIOYTH IOJHBIA CKEJIeT) oA~
Horo ua3 HuX. [locine moapobHOTO M3yYEeHHA U PEKOHCTPYKIIMH
BHEIIHEro 00JIMKAa 3TOT 00e3bAHUM NPENOK YEJOBEKA IOJYYIHI
HasBaHMe atdapckoro ascrpamonurtexa (Australopithecus afa-
rensis). OH MaJI0 OTJIMYAJICH OT IIUMIIAH3e — IIPHMEPHO OJHOT0
C HUM pOCTa, TAKHE JKe, KAK Y IuMIaH3e, 00beM 1 Macca MO3ra
(450 — 550 r). 3ybnl y adapckoro apcTpasionuTeKa 6N THIHY-
HBEIMH JIJIs1 BCeAMHBIX YeJ0BeK000pasHbIX 00e3bAH, KIBIKH JIJIHH~
Hee ocTasibHBIX 3y00B. Ha uepene xopolino 3aMeTeH MACCHBHBIN
rpebeHb, COYKALIIWH I NPUKPEILIEHAA ¥}KeBATeJIbHBIX MBI,

Adapckuii aBCTPATIONHTeK He W3TOTOBJISAI HAKAKAX OPYAHi
Tpyna. OH mepefBUrajcs HA ABYX HOTaX, MOJHOCTHIO BBIIPH-
MHBIIHCH. XO0KJeHHEe HA ABYX Horax ObLI0 BajXHeMIIHNM, a MO-
JKeT, H efHHCTBEHHBIM cI1ocof0M ero nmepeaBHKeHH .



Jlioau coBpeMeHHOro THIIA:

KPOMaHBOHILEL
H YeJIOBEK PA3YMHBIN

JlpeBHelmue J010:
YeJIOBeK YMEJIhIH

H YeJIOBeK NPAMOXOAANHR
(MUTEeKAHTPON ¥ CHHAHTPOI)

Korpa BeI HabmogaeTe 3a TeM, Kak pefeHOK cHadYasa IMOJI3aeT
HA YeTBEPEeHBKAX, WHOT/A J0BOJILHO JIOBKO IepeJBUrasAch HA de-
ThIPEX KOHEYHOCTAX, IIOTOM IBITAETCA XOAHUTH HA JBYX HOrax —
nepej] BalIUMU INIa3aMH IIPOXOAUT caMasd PAHHAS HCTOPHSA UeJio-
BeKa, BepHee HCTOPHUA HAIIero XUBOTHOIO NIPeAKa, Nepelle/iero
K NPAMOXO0KJeHNi0. BosHUKIIIAA TOr/ia reHeTHYECKasA MPorpaMMma
DPa3BHTHA NPAMOXOXMEHHUA NEeHCTBYeT ¥ HAC H 110 Ceil JIeHb.

MPOUCXOMAEHHWE
YEJIOBEKA

3BOAIOUMOHHOE APEBO
TOMMWHHA
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KameHnHoe opyaue
NEpPUOAa NaneoAuTa

BuauMo, mOTOMKH aapcKoro aBCTPaJoOMHUTeKa, MIPUCIIOco
GHBIINCH K MATAHUIO IPy00i pACTHTENLHOM MHUINeH, JalH Ha-
YaJio HOBLIM 3 — 4 BHJIaM aBCTpaJonuTeKoB. Bece oum 6
NIPAMOXOAAIIMMHA, KPYIIHBIMHA ¥ CHJILHEIMH, CIIOCOOHBIMH II
THBOCTOATH XUIHNKaM. KaMeHHBIX OpYAHIl OHH HEe M3roTo!
Janu. Mo3sr y HEX 3a AJHUTENbHYIO, HOYTH ABYXMHUIJIMOH
HCTOPHIO CYIIECTBOBAHUA He M3MEHUJICH M OC
BaJICSI HA YPOBHE COBDEMEeHHBIX ropuyi. OHH X
u 061871271 HEKOTOPBIMH YeJIOBEUECKUMH YEPT
He OBIIM HAINIMMH NPAMBIMH IIPDeKAMH, 8 CKO
AalbHUMH «POJCTBEHHHKAMM», BEIMEDIIUMH OKO-
no 1 maH ner Hasaji.

JpeBneitmme moau. OT adapcKoro apcTpanoni-
TeKa HAIll IPAMONA NPEAOK — YelO06eK YMelbilh
(Homo habilis) Hauax OTAENATHCA OKOJIO 3 MJIH JeT
Haszan. OH mepemen Ha nuTanue Gojiee MATKOE
¥ pa3HooOpasHON pacTHTENbHOH W XKWBOTHOH IH-
ureii. IlepBeie cienbl ero AesATelbHOCTH OTHOCATCE
K 2,4— 2,7 MJaH neT Hasaj, a HalileHHEIEe OCTAHKH
HMelOT Bo3pacT Gosee 2 MJIH JIeT.

6GONbLIOH POCT, TAKKUE e ANUHHbIE PYKW. TONBKO MO3r 3aMeTHO yBenuyuncs (650 — 775 r).
31oT Bua Gbin Ha3BaH YeNOBEKOM YMenbiM, TaK KaK OH M3roTOBNAN HaMeHHble Opyaus
TpyAa (puc. 5.5), KoTopble 6Gbin 06Hapy#eHbl BMECTE C €ro ocTaHKkamu B ywense Ongo-
Ban B BocroyHoi Adpuke.

m BHelwHe YenoBeK ymensii Mano otmiM4anca or adapcKoro aBCcTpanonuTeka: ToT Me He-

Cniocob u3roTOBJIEHNA OPYAMIl YEJIOBEKOM YMeJIbIM ObLI Ha-
3BaH oJjoBalcKoi TexHoNoruei. Hekoropsle cnenuansucThl IO~
JIaraimT, YTO B 3TOM CcJIy4dae Mbl HMeeM Aeso ¢ Haubosee Apes-
Hell 0JII0BAMCKOI KYJIbTYPOil, €CIi, KOHEYHO, YeJ0BEK YMeJIbli
CO3HATEJIbHO U I[eJIEHAIIPABJIEHHO M3TrOTOBJAJ OPYAHA, COBEP-
HIEHCTBYHA MX IIPOM3BOACTBO. B NPOTHBHOM ClIy4Yae MBI HMeeM
JAeJIO JIUMIB ¢ ABYHOro# o6e3baHoi, oTOMBaIOIIEH ralbKy Ha 0C-
HOBE MHCTHHKTHBHOM BPOXKAEHHON NporpaMmbl nosegesunsa. Ye-
JIOBEK yMEJIbIA BBIMEp OKoJo 1,5 MJIH JleT Hasax.

C HasBaHMeM CJeAyIONIero HAIEro NpeaKa — NPAMOX0da-
wui venosex (Homo erectus) — cymecTByior cioxkaocTH. Ero
ocTaHKM 00HADYIKEHBI paHblIle, YeM OCTAHKH adapcKoro aBcTpa-
JIONATEKA ¥ YeJioBeKa ymesaoro. [loaroMmy yuyeHbIe MpeAnoIosKn-
JIA, 94TO 3TO U ObLJI NEepPBBIA AHTPONOW, XOAANIHI HA ABYX HO-
rax. YKasaHHYK YepPTY OTPasujH B ero Hassanuu. Teneps u3-
BECTHO, 4TO aT0 ObL10 He Tak. Ilepexos K ABYHOTOMY IepeBH-




JKEHUIO0 IPOM30MIea HaMHOro paHbiue. OgHAKO IO IpaBHIaAM
300JIOTHYECKOH HOMEHKJIATYPhl JaHHOE DaHee Has3BaHWE BHA
He MeHAIT, JaXe Iocjae HOBLIX OTKphITHH. Tak aTor Ham npe-
JIOK M OocTaJICA HaBCcerja co CBOMM MMeHeM — YeJOBeK IMpPAMO-
xopamuit. IlepBeie ero ocrankm uMerwT BoapacTt 1,6 mun ner.
Hoaroe Bpems, okoso 200 Teic. JeT, OH COCYIIIECTBOBAJ BMeCTe
€ YMeJbIM 4YeJIOBEeKOM, HO OTJIHYAJICH OT Hero. PocToMm 4enoBex
npamMoxoaamui 6s11 okono 1,5 M. Pykn y Hero 6s11H Takue e
OTHOCHTENBHO KOPOTKHE, Kak M y Hac. Macca moara gocTuria
800 — 1000 r. ITpamoxoaAm Uil YeJJOBEK H3roToBAAN Gosee
CJIOMKHBIE OPYAUS He TOJBKO U3 rajibKH, HO M M3 KPYIIHBIX KaM-
Heii, oTOMBaA OT HAX KYCKH.

Brnarogapa MHKPOCKONHYECKHM HCCIAEAOBAHHAM OpPYAHil
TPyAa NPAMOXOAALLEro Yenosexka obHapyxuau, 4yro 44 % opy-
OU# MMEIOT cJeAbl OT Pasfe]KH TYII XHBOTHBIX, 34 % — ot
obpabotku nepesa, 22 % — oT pesaHHA TpPaBbl. 3a BpeMsA Cy-
IIeCTBOBAHMA NPAMOXOAAIIAN YeJOBEK MaJ0 yCOBEPIIEeHCTBO-
BaJI OPYAUA TPy/Ja, HO OYeHb pACIIHPHI 06JIacTh UX IpHMeHe-
auda. [IpegnonaraoT, 9T0 YBeJIMYEHHE MO3ra ¥ HEr0 BO3MOMKHO
6B1710 cBA3aHO ¢ H300peTaTe bHOCTHIO B IPUMEHeHHH OpYAHI
JIJISI HOBBIX I€JIell M B HOBBIX CHTYAIMAX.

Hamm npenky, NpAMOXOAAIINE JIOAW, U3NOTOBJIABIINE U [IPH-
MmeHsBImHe opyausa 1,4 —1,9 man ner Hasanm, OLIIM TpeHMYIIe-
cTBeHHO npaBmamu. CrefgoBaTensHO, YV HUX (QYHKIWHA DOTYIIA-
pHii TIepelHeT0 MO3ra, KaK ¥ y Hac, ObLJIA Pa3IMYHBIMH. JTO CKa-
3ajioch HA ACHMMETPHH NMepeHero Mo3ra: y npasmeit 6osee pas-
BHUTO JIeBoe nonyapue. U3 Bcex MIEKONMUTAIIIMX NAHHAA OCO-
DeHHOCTH XapaKTepHA TOJBKO JJIA YesnoBeKa. BoJbiiee passuTue
JIEBOTO MOJIYIIADHA CBA3LIBAIOT C PA3BUTHEM B HEM JBHTATEIbLHBIX
pedeBLIX IeHTPOB. Bo3aMOkHO, ¥V NIPAMOXOASILNEro YeJ0BeKa 10-
ABHJIACH CIIOCOOHOCTH K MOApPaXKaHWI0, MMHTanuu 3ByKos. Co-
BpPeMeHHEBIe JIeTH 00yJaloTCH PedYn, MOAPaskas CBOMM DOAHTEIAM.
HMMuranuoHEbIe CIIOCOOHOCTH IPEKPACHO PABBUTHL M Y B3POCJIBIX
Jofei. dcTpagHble APTHCTEL NOAPAKAIOT CTHIIIO PEYH M MHTOHA-
IUAM APYTHX JIOAel, IeHnI0 OTHII, IIyMY A0KAA, BeTpa. B nu-
TAHUH NPAMOXOJSIIEr0 YeJJOBeKa BO3POciia J0Js MsAca.

IIpamoxopaniuit yenosex oxoso 500 ThiC. JeT Hazajg MIMPO-
KO0 paccesnica U3 AGpHKH o ory EBpasuu, ¥ ero OCTAHKH BO3-
pacrom 500 — 300 Teic. meT Haliaens! Ha TeppuTopun Kuras,
Taunasna u gake Ha ocrpose fIpa. B pasnrIx paiioHax oH 06pa-
30BaJI HECKOJBKO NOABHAOB (IHTEeKaAHTPOI, CHHAHTPOII, Teiehb-
Geprcknii yesoBeK M Jp.). DTH NOABHALI 06J1a8aIu PA3THYHBEIMHA
MporpecCUBHBIMHU YepraMu. Ux 06bIYHO OTHOCAT K dpegHeliuium
at00am (apxaumponam). Oau GeuTH Gojlee MACCHBHBIMH, YeM
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NPOMUCXOMAEHKE
YENOBEKA y cebsa Ha popuse B Bocrounoit Adgpuxe. IlogBuasl npaMoxoas-

11ero 4esioBeKa BeIMepan okoyio 300 Teic. JeT Hasaj.

Jlpenue u coppemennsie momu. [Teprog ot 250 zo 35 TwIC.
JIeT Ha3aJ] — BpeMd CYIIEecTBOBAHUA XOPOIIO U3YYEHHOr0 U [IH-
POKO M3BECTHOTO IO HAYYHON ¥ HAYYHO-NONYJIAPHON NTUTEPATY-
pe noasuga — neandepmanvua (Homo sapiens neandertha-
lensis). Hassan OH TAK II0 MeCTY HAXOAKH €r0 OCTAHKOB B J0-
nusHe p. Heasneprans (mputok Peitra) y r. Mioccensaopda (I'ep-
maHus), Yepen y Hero 6611 ropasjio MaccuBHee, IIUHHEe H ViKe,
YeM Yy COBPEMEHHOI'0 4YeJIOBeKa, ¢ MACCHBHBIMU HAJAOPOBHBIMH
nyramMu. Ero oTHOCAT K APEeBHHUM JIOAAM (IajIe0aHTPOIIaM).

UMK A0 loro-zanagHoi yactv Typkmenuu. Monaraiot, 4to okono 230 ThiC. NeT Ha3ag He-
aHaepTanslbl OCBOUNM KONNEKTUBHYIO OXOTY Ha KPYNHbLIX 3BEpe#, CTanu MCnonb30BaTh
W nogaepMuBaTth oroHb. Mo KpaiHel Mepe, oGHapyMeHHble OCTaTKK KocTpa noA r. Huuua
(3anagHas Espona), BUAMMO, NpUHaANexanu Heangepransiam. OQHAKO OHW HE UCNONb-
30BaNM OrOHb TaK WWPOKO, KaK COBPEMEHHbIE MIOM.

m HeangepransLbl paccenunuck Ha cesep W 3acenunu Cpen3eMHOMOPLE OT IOMHON PpaH-

Oxomno 60 Teic. nTeT HA3aJ] HEAHAEPTANBILI CTAIN XOPOHUTE
yMepmux, a 30 Teic. JeT Hasaj nepej 3aXOPOHEHHEM IIOCHINA-
JU TPYOBI 0Xpo¥ ¥ nseramu. CoOXpaHMJINCEH BEINOJHEHHBIE He-
aHAEPTANBIAMH HA CKAJAX CPABHUTEIBHO NPUMUTHBHEIE DH-
CYHKH, IIepeiallie BHENIHHN 00JHK XHBOTHBIX.

ITo HEKOTOPHIM KOCBEHHBIM NPH3HAKAM HeaHAEPTAJBLI[BI
OBl HEe CAMBIMH ATDECCHMBHBIMH, 4 XOPOIIO M3BECTHO, YTO
B KOHKYPeHTHo# Oopbbe cpefu rOMHHH]I BEIUTrPEIBaNu Oojee
arpecCHBHBIE M IPAKTHYHBIE BUALI W HOMYJIAIWH.

BoaMoKHO, 3TO ¥ OIpeJesnio TPATHYECKYIO cyas0y HeaH-
HEePTANBIEB IIPH BCTPEYE C COBPEMEHHbLMU NI00bMU, WIN KPO-
MaHbvoHyamu (o HaszBaaui nmemepsl Kpo-MansroH Ha ore
DpanIuN), KOTOPLIE OLIIA JOBOJBHO ArPDECCHBHEIMH.

(160 —180 cm), o6nagan xopowo pa3BuTeiM Mo3rom (1590 cm®). Ero yepen umen nps-
MoK N06, HaAGPOBHbLIM BanuK oTcyTcTBOBan. KpoMaHboHUbl 06naganu YneHopasaenbHou
peybio, 0 YeM CBUAETENbCTBYET XOPOLLO Pa3BuTbid NoaGoPOA0YHbIA BbICTyrn, 60ablwas no
CpaBHEHWIO C HeaHaepTanblem nnowaas Tex OTAeN0B KOpbl MOAOBHOMO MO3ra, rae pac-
NOMOMEHLI ABUraTeNbHble peyesble LeHTPbl. C NOMOLWbIO pedr KPOMaHbOHLbI MOrK 06-
MEHMBATLCA NWYHBIM ONbITOM, O6CYKAATh Pe3ynbTaThi COBMECTHbIX OXOT, NNaHWpoBaTh
CBOM flanbHeHrlune AeHCTBUA.

m KpomanboHel, unn yenosek pasymHbii (Homo sapiens), oTnM4anca BbiCOKMM pPOCTOM
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BeTpeua HeaHZepranbla ¥ KPOMAHBOHIIA IPOM30IIIA HA
Bauxaem Bocroke okono 120 Teic. seT Hasajx. [nurensHOE
BpeMs OHHM COCYIIECTBOBAJM HA OAHOH Teppuropmu. Oba moa-
BHJIAa 3acCelIfAJIM CTOAHKH, PACIOJIOMKEeHHLIe B DASHBIX pailoHax
coBpeMeHHBIX [lanecrunnnsr u Uspaunsa. Ilocnegnaue ucciaeno-
BaHHUA C UCIOJB30BAHUEM PAJHOYIJIepOJHOIO METOAA BBEIACHH-
A¥, 9TO HeaHJAePTAJBIEI He BRIIEPKAIN KOHKYPEHIIHH CO CTO-
POHEI COBPEMEHHOTI'0 YeJIoBeKa (HeaHTpOoma) ¥ BEIMEDIH OKOJIO
25 — 28 TrIC. JIEeT Ha3aj.

IIpuEnUINATIEHOE 3HAYEHHUE JIJ1s IPOrPeCCUBHOM 3BOMIONUH
COBPEMEHHOI'0 YeJIOBeKa MMesa obijecTBeHHAA TPYAOBaA Jesd-
TensHOCTH. Ha paHHWX 3TAnax SBOMIOIMH YeJIOBEK OBJIajeN CIo-
coOHOCTBIO K CINMBAHUIO IIKYP, M3rOTOBJIEHUIO ofesxakl. CTpon-
TeJILCTBO VKPBITHI, IOMOB, IIMPOKOE UCIIOIL30BAHHUE OTHA Pe3K0
VMEHBIIHUJIM €ro 3aBHCHMOCTH OT BHEITHUX ycJjoBuil. HanbGomns-
meil He3aBHCHMOCTH OT OKPYXKAaloIeil cpefbl YeJOBeK JOCTHT,
co3aBafg COBPeMEeHHBIE ABTOHOMHBIE CHCTEMBI CBOEro XH3He-
obecriedeHUA B MOABOJHBIX JIOAKAX U KOCMHYECKHX Kopabyax.

IInaroMepHOE COBEpPIIeHCTBOBAHHE OPYAMM TPyAa, OTpaMe-
HHEe OKPYKaIOIHX SBJIEHN, B TOM YHUCJIe OXOThl HA XUBOTHBIX,
B HACKAJBHBIX pUcYHKaxX (ppeckax u nerporaudax) ¥ CKyJabI-
TYPHBIX H300paKeHUAX CBHAETEJbCTBYIOT O PA3BUTHH Y KpO-
MaHBOHIIA A0CTPAKTHOrO MBIILIEHHAA ¥ cocofOB mepefadymu MH-
dopmanuu (puc. 5.6).

MoIHEIM CPEACTBOM HAKOIUIEHHA H Nepefadyd HHGoOpMaun
cTaja NucbMeHHOCTh. C ee moMOIIbIo OT NOKOJIEHUA K MOKOoJIe-
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HackaAbHble PUCYHKH

249



NPOUCXOMAEHWE

YEJTOBEKA

HHUIO IlepefaeTcs HAKOIJIEHHBIH YeJIOBeYeCTBOM MCTOPHUEC
onbIT. B OpraHM30BAHHOM YeJ0BEYECKOM ODIecTBe cTaln
BUBAThHCA HAYKA, TEXHHUKA, HCKYCCTBO. DBOJIOIUA YeJIOBEE
BBINLIA HU3-TI0J O6HOIOrHYEeCKOT0 KOHTPOJIA, M BEAYIIHMH C
conuanbHsle GakTopsl. [as cOBpeMeHHOro 4ejloBeKa OCHOBHO
ABJIAETCH COIUAIIBLHAA SBOJIIOIMA.

@

Takum 06pa3om, NOKONEHWUA NIOAENR, C OAHOW CTOPOHbI, NOAYHAKOT OT POAUTENEH KOM-
NNEeKC reHoB ¢ HacNeACTBEHHbIMU NPU3HaKaMu, ¢ ApYron — 0BNageBalT UCTOPUHECKUM
OnbITOM YenoBeyecTsa B npouecce BocnuTaHWa u o6pa3oBanus. Ceoeo6pasHan «CouH-
anbHas HacnefCTBeHHOCTb» — HAKOMNEHWe TPYA0BOro M KyNbTypHOro onbiTa npepwe-
CTBYIOWMMH NOKONEHMAMMU W Nepefada CBEeAEeHHH O HUX NOTOMKaM — MrpaeT Beayulylo
ponbL B NPOrpPecCHBHOM Pa3BUTUM YeNOBeKa, COBEPLIEHCTBOBaHMM 061 EeCTBEeHHO-TPYAO-
BbIX OTHOLWEHWA,

KnioyeBbie cnoBa: asCcTpanonurex, YenoBeK yMenbii, Y4enoBex nps-
MOXOASLMWIA, HeaHaepTaney, KpOMaHbOoHeLl, YeNoBEK pasyMHbIN.

KOHTPONBHBLIE BONPOCHI 7

1. Kakumu yepramu obnaganu ascTpanonuTekn?

2. BbicKau1Te CBOE MHEHWE 0 Pa3Nu4yHbIX NPUYMHAX Nepexona aBcTpa-
NOMUTEKA K NPAMOXOMAEHMIO.

3. Kakue 4epTbl NO3BONAIOT CYWTaTL aBCTPanonUTeKoB Hanbonee apes-
HUMMU HAWWMHU POACTBEHHUKAMMU?

4. NMoyeMy ecTecTBEHHbIA 0T6OP B 3BONIOUMKM YENOBEKA NOCTENEHHO
yTpa4yMBan cBOe 3Ha4yeHue?

5. Nepevncnute NoABUALI APEBHERLWKMX Nioaen. [he Bbiin 06HapyHeHs!
WX OCTAHKKU? :

6. Kakumu ocobeHHocTAMM o6najany HeaHaepTanbLbi?

7. KakMumu 3BOAIOUMOHHBIMK NPerMyllecTBamMu obnagan KpoMaHboH-
bl MO CPAaBHEHUIO C HeaHAepTansLamu?

8. HeM xapaKTepu3yeTcsi COBPEMEHHbIW 3Tan 380NI0LUMK YeNnoBeKa?

5.3. Pacbl YenoBekKka

Pacwoi — 370 GonbIlive TPYIILL JIOAEH, oTandaonuecH Qu-
3UYECKHMH IIPU3HAKAMH: NPOMOPIUAMH TeJa, YePTAMH JIHIa,
¢opmoii Hoca, NBETOM KOXH, (GOpMOii ¥ IBETOM BOJIOC, OIpe-
[leJIeHHBEIM COOTHOIIEHHEM IPYII KPOBH.




C buosoruuyecKoil TOUKM 3PeHUA BCEe HBIHE JKUBYILEe Yelo-
BevecTBO (puc. 5.7) npeacTaBaseT OAUH BHI — Yel068€K pA3YM-
Huill (Homo sapiens), pacnagamoimuiica Ha Tpu 6oabIINe IpyI-
mel — pacsl (0T HTAN. razza — poj, IOpoja, IJIeMs): eBpole-
ouaHyo0 (6enyio), HerpoHAHYIO (YePHYIO) ¥ MOHTOJOHAHYIO
(sxearyio).

Kaxxpas ua pac genurcsa Ha Oosiee MeJIKHe noapasfaeneHuA
(Bcero Gonee 30).

K esponeoudnoil pace oTHOCHUTCSA KOpPeHHOe HaceleHHe
Esponsl, yactu Asuu u CesepHoil AQpHUKH. ¥ eBPOIEOUIOB y3-
KOe JINIO, CHILHO BRICTYHAIOIIAM HOC, MArKue BoJiockl. IIBer
KOXKH Y CeBepPHBIX €BPOIEOHU0B CBETJHIN, Y I0OXKHBIX — CMY-
TJIBIIA.

st HezpouwdHoll packl XapaKTePHEI TEMHBIHN [IBET KOXH,
YepHBIe KypPYaBble BOJIOCKI, TEMHEIE IJIa3a, IIMPOKU | IIOCKHHI
Hoc. B HerpouHo# pace BhIJENAIOT ABe BeTBH — a()PHKaHCKYIO
H aBCTPANUICKYIO. ¥ aBcTpanuiicKkux abopuMreHoB B KPOBH HET
peayc-thaxkTopa.

K monzonoudwnoii pace oTHOCUTCA KOPEeHHOe HacelleHHe
IlenrpanbHOii, BocTounoit Asum u Cubupu. MoHrosonasl oT-
JUYAaITCHA CMYIJIBIM IIBETOM KOXKH, IIMPOKUM ILIOCKHM JIMIIOM,
V3KHMM PACKOCHIM Pas3pes3oM a3, TEeMHBIMM KeCTKUMH IIPAMEBI-
MH BOJIOCAMH.

Pacosrie ocoGerHocTH HacaeacTBeHHEI. OHH chopMmHpoBa-
JUCh Y YeJIOBeKa B Noa3faHeM najgeonute oxkojo 30 Teic. JeT Ha-
3a] P 3aCeJIeHWH JII0AbMHA Da3HBIX IO MPHPOAHO-KJIMMATH-
YeCKHM YCJIOBHAM paiioHoB 3emau. Pacossie npusnaxu nme-
JIM AJaITHBHOE 3HAYECHNE M 3aKPEIHJINCh ¥ DASHBIX IOMYJIANN
B OIpeJieJIeHHEIX reorpagmuueckux 3oHax. Tak, y npejacraBuTe-
el HerPOMAHOM pachkl TeMHad OKPACKA KOYKM BO3HHUKJA Kak
3amMTa OT 00XKUTAIOINEro BO3AeicTBUA YALTPA(DUOIETOBLIX Y-
yeil. YanuHeHHasA hopmMa Tena, caMble JIIWHHBIE TI0 CPABHEHUIO
¢ APYTHMH pacaMH KOHEYHOCTH, BePOATHO, YBEJIMYHBAKOT OT-

NPOUCXOMAOEHUE
YENTIOBEKA

Pacbl yenoBeKa.
Caesa Hanpaso —
HEerpouAHas,
eBponeouAHan,
MOHIOAQHAHAR
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NPOMCXOMAEHWUE
YENOBEKA

HOIIIeHHEe MOBEPXHOCTH TeJIa K ero o6'beMy, 4TO NOJIe3HO ANH
TEPMOPEeryJAnHAu B dapKOM KJHMaTe, B COOTBETCTBHH C IIpa-
BuyioM [1. Annena (1887). B ryeTrix KypuaBeIX BoJOCAX CO3/Aa~
I0TCA BO3AYIIHBIE IPOCIOMKY, 3alUINAIONINE I'OJIOBY OT Iepe-
rpesa.

Ceeryiasi KOKa €BPOIEOHI0B NPONYCKaeT yabTpaduonseTo-
BhIe JIy4M, o0ecneunBas obpazosanmne BuramuHa D, npegoxpa-
HAIIEro OT Pa3BHTHA PaXHTa. Y3KHH BRICTYNAKIUH HOC
¢ 00beMHBIMHA HOCOBBEIMH NA3YXAMH MO3BOJSET COTPeBaTh XO0-
JIOAHBIN BABIXaeMBIH BO3AVX.

ITpexnonaraioT, 4TO YePTHI JIHIA ¥ MOHT'OJIOH/0B — 3STO MpPH-
crocobenns, cOPMHUPOBABINIHECH B CYDOBOM BETPEHOM KJIH-
mare. [[1g HUX XapaKTepHO YMEHbIIEHUE BO3AVIIHBIX MTAa3yx
yeperna. ¥ MONyJIAAl MOHTOJIOH/OR, }KUBYIIHUX B CYPOBOM KJIH-
MaTe, HallpEMep Y 3CKMMOCOB HA CeBepe W OrHe3eMeNbIleB Ha
10Te, XOPOIIIO PASBUTA MOJKOXKHAN KJIETUYaATKA. ¥ HUX Perke BO3-
HHKAaT 00MOPOXKEHUA U APYTHe HENIPHUATHEIE IOCIEACTBHA 0X-
JaKJIeHHAA.

Budoeoe eduncmeo wenoeéewecmean UMeeT MHOMKECTBO
JokasaTenbeTB. BoT BaskHelume u3 Hux. HUKaKux cyiecTseH-
HBIX DA3JHYHH B YMCTBEHHBIX CHOCOOHOCTAX, MBIINIJIEHHH,
pedmd Me;KAy NpeACTABHTENAMH pPasHbIX pac HeT. IIpexncraBu-
TeJIA pasHbIX PAc B PABHOM cTeneHW crnocoOHBEI OCBAMBATH
¥ PasBUBATH AYXOBHYIO U MATEPHAJNBHYIO KYJIBTYPY, HOCTHTATE
BEePIIHH B OCBOEHMHM M DA3BHTHUH o0IIedYesOBeYeCKHX, NYXOB-
HBIX, HAYYHBIX, TEXHUYECKHX M XY/A0KECTBEHHBLIX EHHOCTEH.
Bce Hapoasl 3eMJH BHOCAT CBOM BKJIAJ B PaA3BUTHE MHDOBOMH
KYJbTYPHI.

Bce yenoBeyeckne pacbl GUONOrMYECKM PaBHOLEHHLI: CMellaHHble Gpaku npeacTasure-
Nel pasHbiX pac AaloT NONHOLeHHoe NOTOMCTBO. PasHble packl CBA3aHbl Mexay co6on

PAAOM NPOMEMYTOYHbIX GOPM, MIABHO NEPEXoAsLLMX OfHa B APYrylo. Y4acTUBLIMECS B MO-
cnefHee BPEMA CMellaHHble 6paKku elle B GONbLUER CTENEHW CHUKAIOT pasnuyus Memay

pacamw.

B coBpeMeHHBIX YCIAOBHAX IPOrpecc KayKaoi cTpaHbl 3aBH-
CHT OT 3alI4COB IPHPOJHBIX PECYPCOB, COBEPIIEHCTBA CPEICTB
MPOU3BOJACTBA M MPOM3BOACTBEHHEIX OTHOIIEHWI, & He OT Paco-
BOM NPUHAJJIEKHOCTH €e HACEJIeHHS.

ITonpITKY JOKA3ATH HENOJNHOLIEHHOCTh KaKoi-1ub0 pacsl,
ocofeHHO pacnpocTpaHeHHBIe B (hammucTckoil M'epmanuu, He-
cocToATenbHBI. McTOpHUA cBHAETEILCTBYET O TOM, 4TO B Gia-
FONpUSATHBLIX YCJIOBHAX M3 npeacTaBuTeseit joboit pacsl Boc-

OUA,
yecT!

TEM!

1. 3BOA

ok W

. Cxop

poae

. Cosp

Onac

KOH

. Kaku

Yem
Kak
Kak

. Aoka

4yeno

. Kako

AOBE

. Moue



NUTHIBAIOTCH NPEKPACHBIE YYEHbIE, MY3BIKAaHTHI, MMO3THI, XV-
NOKHHUKH.

NPOUCXOMAEHUE
HYENOBEKA

Pa3nnuna memay COBPEMEHHbIMH NIOABMH, 3aBUCALUME OT YPOBHA BOCNWTaHUA, 06pa3so-
BaHWS, yCNOBUA TPyAa M GbiTa, COLMANbHbIX OTHOLUEHMWH, CYLIECTBEHHO NPeBOCXOAAT pas-

N4, CBA3AHHLIE C PACOBON NPUHAANEIHOCTbLIO.

Knwouesbie cnoBa: packl YeNoBeEKa, YeN0oBEK pa3yMHbiW, espone-
0oMfl, HEerpoua, MOHrON0K, pacoBbie NPU3HaKK, EAWHCTBO YeNnoBe-
yecTsa.

TEMbl PEQEPATOB

1. 3BONIOLUWA NPUMATOB M OCHOBHbIE 3Tanbl 3BOMIOLWK YenoBekKa.

2. CX0[CTBO WM pasnuyus YenoBeKa M ero GnumaniumMx 3BOMIOLUOHHbIX
POACTBEHHUKOB M3 XMBOTHOIO MMpa.

3. CoBpeMeHHbIW 3Tan pa3BUTUA YenoseyecTsa. Henosevyeckue pachl.
OnacHocTb pacuama.

KOHTPONLHLIE BOMPOCHI

1. Kakumu yeptaMmu OTNHYEIoTCH YenoBe4YecK1e pachl?

2. YeM MOMHO OBBLACHWTL YCTOWYMBOCTL PAcOBLIX NPU3HAKOB?

3. Kak MOXHO 0GbACHUTL BO3HUKHOBEHWE YenoBeyecKux pac?

4. KaK pasHble YenoBeyecKue pachl pacnpocTpaHeHsl no 3emne?

5. [loKaMuTe, 4TO BCE YeNOBEeYECKUe Packl NPUHAANEMaT OAHOMY BUAY —
4ENOBEKY pasyMHOMY.

6. KakoBa ponb NPUPOAHLIX M COLManbHbIX GaKTopoB B 3BONIOLWK Ye-
nosexa?

7. NMoyeMy HecoCToATeNbHbI PacoBbie TEOPUU?
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MNpountas 3Ty rna.y, Bbl y3Haere:

YTO U3y4aeT 3KONOruA,

BO3/leMCTBUE KaKux GaKTopoB cpe/lbl Bbi3biBAET NPUCNOCO6GUTENbHLIE
peakuMu OpraHuamoB;

4YTO OTHOCUTCH K a6UOTHMHECKUM M GMOTUHECKMM daKTopam cpefbl;
KaKylo pofib UrpaeTt CBET B MU3HU MMUBbIX OPraHM3MOoB;

4YTO TaKoe NOWKUNOTEPMHbLIE U FOMOMOTEPMHbIE OPraHU3Mbl;

YTO TaKoe 3IKONOrM4yecKasn cucrema, 6UOLLEeHO3, GUOreoLeHo3;

HaK opraHuambl B3aUMOAEHCTBYIOT MeXay co60M B aKocUCTEMAX.

B HacrosAmeil raaBe KPaTKO H3JI0KEeHBI OCHOBBI 9KO0JIO-
I'MM — HAYKH O BBAMMOOTHOIIEHUAX OPraHu3MOB MeXAy coBoM
M OKPYIKalonei ux cpeioi.

IKoJI0rua — OfHA M3 CaMBIX GLICTPO PA3BHBAIOIUXCA HAVK,
MMEIOIUX BajXHOe NIPaKTUYecKoe sHaueHne. UMeHHO B 3K0JI0-
I'MH pacCMaTpPHUBAIOTCA TOCHEJACTBUAA BO3AeHCTBHA JOAeill HA
OKPYKAIIYIO Cpeny.

K HacroameMy BpeMeHHM 3KOJOrM#A BHINLIA 38 PAMKH co06-
CTBEHHO OMOJIOTHM M NPEeBPATHJIACH B MEXAHUCIHUILINHADHYIO
HayKy, H3y4alonlylo CJoKHel e npobaeMsl B3aHMOAeHCTBHA
4JeJIoBeKa ¢ OKpYy:Kalomeil cpenoii.



6.1. AKonorua — HaykKa
0 B3aMMOOTHOLUEHUAX
OpraHu3mMoB, BU/10B U COOOLLECTB
C OKpyXalouen cpeaoun

B HacrosAmee BpemMsa npo6JeMbl SKOJOTHHA CTAJH IIPeIMETOM
MIUPOKOro obCcyKAeHUA, B TOM YHCJIe B NapJaMeHTaX MHOTMX
cTpaH MEpa, BKJIo4Yas Poccuio. OcTpoTa 9KOJOrH4YeCKUX Mpo-
6sieM oueHB Benuka. Hepeako, K COMKAJIEHUIO, TEPMHH «9KOJO0-
rus» ynorpebasoT BMECTO TEPMHHOB «IIPHPOJa» MIN «OKPY-
#awomasn cpefar. ['oOBOPAT 0 «IJIOXO0#H SKOJIOTHHA» TOI'O WJIM MHO-
r'o permoHa, HeOOXOAUMOCTH «03M0POBJIEHUA DKOJIOTHH» . B neit-
CTBHTEJBHOCTH TEPMHH «3KOJIOTHA» MOYKeT OBITH OTHECEH TOJIb-
KO K HAYYHON AUCHHILIMHE.

TepMuH <«3kon0zua» (OT rped. 0ikos — HOM, KHJIHIIE H
logos — yuenune) npeanoxuna 3. Mekkens B 1866 r. gns obosua-
yeHHusA OMOOrAYECKOH HAYKH, U3y4alomel B3aHMOOTHONIEHUA
KHBOTHBIX C OPraHUYECKON ¥ HeopraHwdeckoi cpepoit. Msua-
9aJNBHO 9KOJIOTHS PA3BHBAJIACH KAK COCTABHAA 4YacTh OHOJIOrH-
YeCKOU HAYKH B TECHOM CBSA3H C APYTMMH €CTECTBEHHEIMH HAa-
VKaM¥u — XUMHeH, GQHU3UKO0, reojiorueil, moYBoBeIecHUEM, Ma-
TeMaTHKO#. B nansHeimem npescraBieHde O COgePIKaHUH 9KO-
JIOTHH IpeTepIesio psAj] YTouyHeHH#, koHKperusanuii. Cospe-
MeHHAaA 9KOJIOTHA BHINLIA 38 PAMKH NpeioxeHHoro ['ekkenem
onpejeseHus.

Beneacrsie NpoOHNKHOBEHHUSA 9KOJOTHH BO BCE OTPACIH HA-
VKH, KYJIbTYPHI, X03sicTBa rinobajisHEle IPOOIEeMBI COBpEMEH-
HOT'0 MHpPa — IIPOMBIILIEHHBIE, CEJILCKOX03AHCTBEHHEIE, II0JIH-
THUYEeCKHe, PKOHOMHYECKHNe, KYJIbTYPHEIE U MHPOBO33peHYe-
CKMe — OKAasaJuck npobiremamu «BonbInoi» skoaoruu (Bceob-
mei 9KOJOTHH, MEraskoJIOTHH, naHakoJdoruu). I'nasHble HaA-
NpaBIeHNsA COBPDEMEHHOH SKOJOTHH PACHPEeAeNIATCH IO YeThI-
peM OCHOBHBIM O0KaM (6H03KO0JI0rUs, re03K0JIOIUA, IKOJIOrusa
YeJIOBEKA H COIUANBHAA SKOJIOTHHA, IPHKJIAJHAA dKOJIOTHA),
KOTOpBIE PACCMATPHBAIOT Pa3JIH4YHbIe 00BEKTHI, TPOIecChl, OT-
HOILIeHus, reorpaduyeckmne noHATHS U T. . B 1iesoM coBpemen-
Has BceoOIas 9KOJIOTHA — HAYYHOE HATIPABJIEHHEe, DACCMATPH-
BAIOIIEe HEKYIO COBOKYIIHOCTE IIPEIMEeTOR WJIH SABJIEHUN C TOUKH
3peHuA cyObeKTa UM 00BEeKTa (KHBOTO MM C YYACTHEM XKH-
BOT'0), KOTOPBIil IPUHUMAETCH 34 [EeHTPANLHLIN B JaHHONH COBO-
KYITHOCTH (9T0 MoOKeT ObITh H MPOMBINLIEHHOE TpPeaNpHATHE).

OCHOBb! 3HONOMK
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OCHOBbI 3KONOMH

Taxum obpaszoM, COBpEMEHHOE IOHATHE 3KOJIOTHH JajleKo
OT NepBOHAYANLHOTO TIOHUMAHHSA ee KaK OMOJOrHYecKoil HAyKH
(6noakosornu) 06 OTHOINEHHAX YKMUBBIX OPraHU3MOB C OKD
1omei cpefoif, OAHAKO B OCHOBE BCEX COBPEMEHHBIX HaIpaBJie-
HHH 9KOJOrHH JieXaT QyHAaMeHTalbHEIe UAeH OMOIKOMOTHH.
B cBs3m ¢ 3THM HMeHHO GHOKOJIOTHHE KAK OJHOMY M3 BajKHE
MIUX HAUPABJIEHHH COBPEMEHHOH 3KOJIOTHH IIOCBAINEH HA
AMAR pasgen yueOHHKA.

Buoakonorua npegcrasnser CoO60M HayKy, M3y4alollyl0 OTHOWEHWS OPraHW3MoB MeXay
co60W U C OKpYMaloLWen cpeon, a Take opraHu3aumio U GyHKLUMOHMpOBaHWe Haaopra-
HU3MEHHbIX CUCTEM Pa3NUYHOr0 YPOBHA: NONYNAUMIA, COOBLLECTB U IKOCUCTEM, NPUPOAHbLIX
KOMNNEKcoB U 6uocdepsbl.

Knouesble cnosa: 3KONOrMA, 6UO3KONOMUA.

HOHTPO/ILHLIE BOMNPOCHI

1. Y10 U3y4aeT IKoNorua?
2. OxapaKTep13yiTe rnaBHble HanpaBNeHWs COBPEMEHHON 3KONOMMH.

6.2. ®akTopbl cpeabl

Jlna yKU3HHM ¥ IPOIBETAHUA KayJ0ro opranuamMa Tpebyercs
Habop onpeneneHHBIX (hakTOpoB — (pakTopoB cpeasl. Ilox dax-
TOpaMH Cpefibl IOHMMAIOT 9K00ZUYeCKUE PaKmopwt, T.e. JII0-
Gble BO3AEHCTBHSA Cpe/ikl, HA KOTOPHIE KMBOE OTBeYaeT IPHUCIO-
COOHUTENBHBIMHA PeaAKIUAMH.

Bee MHOroo6pasue 5K0OJOTHYECKUX (QAKTODPOB JeNAT HA JABe
Gonbmue rpynmnsl — abuoTHYecKue U GHOTHYECKHE. T

Abuomuveckue paxmopsi BRIOYAIT KOMIIOHEHTHI H AB-
JIeHHA He)KWBOM NPHPOJBI, IPAMO HWJIN KOCBEHHO BO3JEHCTBY-
I0IMe Ha KUBbIe OPraHNU3MBI.

Cpean MHOMecTBa abMOTUYECKUX GaKTOPOB MaBHyl0 Ponk UrpaloT KIMMaTHyeckue, 3aa-
duyeckue (nouBeHHbie), oporpadpuyeckue (penbed), rugporpaduydeckue (BogHan cpeaa),
XMMUYECKHe,

Knumat npeacrasiaser cob0if MHOTNOJIETHHI PEXKHUM IIOTObI,
MPUCYIIUH JaHHOM TePPUTOPHM, W 3ABHCHT OT JABYX IJIaBHBIX




daxTOpOB — reorpapuyecKoi IIMPOTHI TEPPHTOPHHA H €€ II0JI0-
JKEeHHSA OTHOCHTEJIBHO MOPA; HA HEro TAK)Ke OKa3bIBAIOT BJIMA-
HIEe MHOTOYMCJIeHHbIe BTOpUYHEIE (hbakTophl. K OCHOBHEIM Kin-
MaTH4YeCKHM (haKTOpaM, MMEIOIIUM 3KOJOTHYeCKoe 3HAYeHHe
H BJIMAKIINM Ha Bce 6e3 HCKJIIOYeHHA KUBLIe OPraHU3MBbI, OT-
HOCATCH TeMIlepaTypa, BIaXXHOCTb U CBeT.

OCHOBbI 3KONOMMK

BCE (U3UONOIHYECKHUE NPOLIECCHI B HUX BO3MOMHbI NPU ONpefeneHHbIX TemnepaTypHbix

m Tennosos pexum — BaKHEWLee YCNOBHE CYLLECTBOBAHUA MUBbIX OPraHM3MOB, TaK Kak

ycnoBuaAx. CyllecTByloT OpraHuambl, CNOCOBGHbIE NEPEeHOCHTb 3HaYUTeNbHbIe KonebaHua
TeMnepaTypbl cpeasbl, OAHaKo GONbLWMHCTBO BMAOB NPUCNOCOGNEHO K AOBONLHO Y3KOMY
[AManasoHy TemnepaTtyp. HUKHAA rpaHiua ONTUMAaNbHBIX QNS MX MU3HEJEATENbHOCTH TEeM-

nepatyp HaxoguTca 4yTb HUKe 0 °C, BepxHaa — okono 50 °C.

OpraEu3M MOKET BEIXKHMBATH TOJBKO B T€X TeMIEpPaTYPHBIX
npezesiax, K KOTOpPhIM npucmnocobaed ero meraboaunsm. Ecan
TeMIepaTypa JXHBOM KJIETKH [IaJlaeT HAUYKe TOUYKH 3aMep3aHu4,
KJeTKa 00bIYHO (DM3HYEeCKH IMOBpPeXIaeTcA U ruOHeT B pe3yib-
TaTe 00pasoBaHUA KPHUCTAJIOB JdbAa. [IpH CAMIIKOM BBICOKOM
TeMIepaType IpeKpallaeTcs HopMalbHOe (PYHKIMOHUPOBaHHE
(hepMEeHTHBIX CHCTEM BCJEACTBHE PaspyIIEHUHA CTPYKTYPHI Oei-
KOB.

Temnepamypnuwviii ¢gaxmop XapakTepuayeTci APKO BbI-
paskeHHBIMHM KaK Ce30HHBIMH, TAK ¥ CYTOYHBIMH KoJieDaHUAMH.
B psage paitoHOB 3eMin JeiicTBHe 3TOr0 (haKTOpa MMeeT BayKHOe
CHI'HAJIbHOE 3Ha4YeHHe JJIA PeryJdliuy CPOKOB aKTUBHOCTH Op-
raHu3MOB, o0ecIedeHUsA UX CYTOYHOrO M Ce30HHOIO PEeKHMOB
KU3HH. BoNBbIIMHCTBO OPraHU3MOB He CcIIOCOOHBI PEryJIMpoBaTh
CBOIO COGCTBEHHYIO TeMIEPATYPY M HA3BIBAIOTCA NOUKUAO-
mepmubimu. Ux akTuBHOCTE GOoNbIe 3aBHCHT OT TeILIOTHI,
nocTynampineil M3BHe, 4YeM OT TeILIOTHI, KoTopada obpasyercs
B obmeHHBIX npoueccax. Temneparypa Teja MONKHJIOTEPMHBIX
OPraHM3MOB HeyCTOHYMBA U MeHAeTCA B INMPOKHX mpejeiax
B 3ABHCHMOCTH OT H3MEHEHHI TeMIIepaTyphl OKPysKaloiei cpe-
Al JIna HUX XapaKTepHsl HA3KAaA HHTEHCHBHOCTE 00MeHa | OT-
CYTCTBHE MeXaHHM3Ma coXpaHeHus TemwaoTel. [lofiknioTepMusie
JKMBOTHBIE CIIOCOOHBI BHIJEPYKHUBATE TEMIEPATYPY 3HAYHTEIBHO
HHXe HYJA, HO IPH 9TOM TepHIOT NOABHMKHOCTb. K naHHON!
rpyIe OpraEu3MOB OTHOCAT BCE TAKCOHBI OPraHMYecKOro Mupa,
KpoMe JIBYX KJIACCOB IMO3BOHOYHBIX JKHBOTHBIX — IITHI[ H MJIe-
KONMUTAIOININX, IPHHALJIEKANIHX K 'OMOHOTEDMHEIM OpPraHH3-
mam. lNomoliomepmubie JKUBOTHEIE B 3HAYUTEILHO MeHbIIeH
CTeNeHH! 3aBUCAT OT TEMIEPATYPHBIX YCJI0BHil cpejbl. OHM cno-
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OCHOBbI 9KONOruK

CcOOHEBI NOAKEPIKUBATE NOCTOAHHEYIO ONTHMAJIBHYIO TEMIIEPATYIE
TeJia ¥ [03TOMY COXPAHAKT AKTHBHOCTE IIPH O4Y€Hb PE3KHX L p
penajax TeMIIepaTyp, YTO MO3BOJHJIO UM OCBOUTH IPAKTHYEC
BCe MecTa OOMTaHHA.

©

Boga Hak Heo6X0AMMbIA KOMMOHEHT KNETKU ABNAETCH OCHOBHLIM YCNIOBHEM cymm
HUA BCEro MMBOro Ha 3emne. Mo3TOMy KONMYECTBO BO/AbI B TEX MAM MHbIX MecTax o6uTa-
HUA ABNAETCA OrpaHU4MBaIoLMM GaKTOPOM A1 PAcTeHMIA U MMBOTHBLIX W ONpejenner xa-
paxTep ¢nopbl U dhayHbl B AaHHOW MECTHOCTH.

Boausiit 06MeH OpraHuaMa U CpeJibl CKJIA/bIBAETCH U3 BV
IPOTHBONOJOMHBIX IPOMECCOB: MOCTYIJIEHWA BO/IbI B OPraHHU3
¥ OT/Ia4¥ €€ BO BHEIIHIOK Cpeay. ¥ BBHICIINX PACTeHHH 3TH IO
1necchl NpeACcTaBIeHbl HACACKIBAHWEM BOJALI U3 IIOYBELI KOPHEBOR
CHCTEMOM, IpoBefieHHeM (BMecTe ¢ PACTBOPEHHBLIMH Belle
MH) K OTAeJbHBIM OPraHaM M KJEeTKAM M BEIBEJeHHEM B Ip
necce rpascnupanui. H{UBOTHBIE MOMYYIAIOT BJIATY IIPEHCE B
ro B BH/Je NNThA. BeiBeieHHe BOJBI IPOMCXOANT ¢ MOYOH B IKC
KpPeMeHTaMH, a TaKKe NyTeM HcnapeHus. MHOrHe opraEusM:
ocobenHo obuTalomiue B BOAHON cpefe, CIOCODHBI MOJYYE
A OTAABATH BOAY 4Yepe3 NOKPOBHI MJIH CHEIHANN3HPOBAHHE
YYacTKH TKaHeid, MPOHHUIlaeMble JJIA BOABLI. JTO XapaKTepHO
U A MHOTHX HA3eMHBIX pacTeHuii, 6€CIO3BOHOYHBIX YKHBOT-
HBIX, amMmpubuil, MOAYyYAIOMUX BJIATY H3 TAKUX HCTOYHUKOB
KakK, HaIpHMep, poca, TyMaH, R0 Ab. [[JId }KUBOTHBIX BaXKE
HMCTOYHMKOM BOJBI ABJseTCA NHIA. B npouecce oKucIeHns Op-
raHudecKux pemiecTB obpasyerca merabonmdyeckas Boja. ¥ CH-
JIeHHOe MUTAHHWE COIPOBOMKIAETCH HAKOIJIEHHMEM B OPraHHU3!
JKUPOBBIX OTJOKEHHH, MMEIOIIUX ABOMHOEe 3HAYEHHE: KaK OF
reTH4YeCKHUi pe3epB U KaK BHYTPEHHUN MCTOYHUK MOCTYILIIEH
BOALI B KJIETKH U TKAHH. ]

B nmaszemMHO-BO3AVIIHON cpelie BoJa Kak abMoTHYecKHH har-
TOp XapaKTepH3yeTcs MIpelKJe BCero KOJHYECTBOM OCANKO!
H CTeneHbI0 Baa)cHOCcTH. C OCazKaMu HANIPAMYIO CBA3AHO CO-
BpeMeHHOe paclpocTpaHeHHe KU3HHM Ha 3emue. ATMochepHE
ocaaku B 11060 dhopMe co3ga0T IPHUTOK BOALI B IIOYBY, YEpPes
Hee K PACTEHHMAM, 8 OT HAX K TPABOSAAHBIM XHUBOTHBIM. [lns
OPraHM3MOB BAKHEHIITHM JHMHUTHDPYIOIAM (DaKTOPOM ABIAET
csi pacupejieleHle OCAAKOB IO ce3oHaM roja. B cerepHEIX pait-
oHaxX 3eMJIM OOMIBHEIE OCAJKH, BRINAAAONINE B XOJOJHOE Bpe-
MA T'ofia, 9ACTO HEJIOCTYIHEI PACTEHHAM, H B TO K€ BpeM#A JarKe
HeBO/IBIII0e KOJIMYeCTBO OCAKOR JIETOM OKAa3LIBAETCH YKHIHEHHO
HeobxoauMBIM. B yMepeHHBIX mupoTax NpM AOCTATOYHOCTH 'O~



JIOBBIX OCAZIKOB MX HepABHOMEPHOEe paclpe/le/IeHUe MOMKeT IIPH-
BeCcTH K rubesid pacTeHMi OT 3acyX¥ WM, HAoGOpOT, OT mepe-
yBaaxkHeHHA (puc. 6.1). B Tponnyeckoii 30He OpraEuaMam Impu-
XOJUTCHA NePeXHUBATH BJIAYKHBIE W CyXHe Ce30HBI, PeryJupyo-
I{e UX Ce30HHYIO aKTHBHOCTH IIPH MMOCTOAHHOM IOYTH KPYTUILII
roJi TeMIeparype.

OCHOBbI 3KOMOMHK

Ba)xHO yuuTHIBATH XapaKTep BBINAJAIOINX 0CAJKOB (MOpO-
CAINMHA Ok, JUBEeHb, TYMaH, CHET, HHeil) ¥ X IPOJOJIKH-
TenbHOCTE. Jl7isi pacTeHni MOpOCAIIHH HOMAb JIETOM IOpasgo
foJsiee 1eHEH, YeM KPATKOBPEMEHHBIN JINBeHb, HeCyIui 60Jb-
mue noroku Boabl. Ocagku B BUAe AOMKAA 3uMoi, HaoGopor,
OKAa3LIBAIOT HeGJIaronpUATHOE BO3AEHCTBHE HA BBIXKHBAEMOCTH
pacTeHHil, YBeIMYMBAIOT CMEPTHOCTH HACEKOMBIX.

CreneHb HACHIIIEHUA BO3AYXa M MOYBLI BOAAHBIMH mapa-
MH uMeeT GOJIBIIOE 3HAYEHHE AJIA BCETO JKMWBOIO HaA 3eMJe.
Conep:xanune BogsaHOro napa (razoodpasHoil BoJsI) B BO3AyXe
XapaKTepH3YyeTCHA 81aiHOCMbIo. BIasmHOCTE BO3IyXa HaMe-
pAercsa 0OBIYHO B MOKA3ATEJNAX OTHOCHTENbHOH BJIAXHOCTH,
T.e. B BHJle IPONEHTHOr0 OTHOINEeHNA KOJUYeCcTBA MMeIoIe-
rocs B BO3ZyxXe napa (peajsHOe ZaBjeHHE Iapa) K ero MakcH-
MaJbHOMY KOJIMYECTBY (AaBlieHHe HACHIIMEHHOrO Iapa) OpH
TeX jKe YCIOBHSAX TeMIIepaTypsl U JaBileHUs. Bia)HOCTE BO3-
Ay HON cpeibl 00yCHOBAMBAET NEePUOANYHOCTh AKTHUBHOM
KU3HW OPraHH3MOB, CE30HHYIO AHHAMHKY JKH3HEHHBIX ITH-
KJIOB, BIMSET HA NPOJOJKHTENBHOCTE PA3BHTHA, ILIOJAOBH-
TOCTh ¥ CMEPTHOCTH. BIaXKHOCTH KaK 9KOJOrAYEeCcKHH (harTop
BajKHA ellle W TeM, 4To uameHAeT adydexT Tremneparypsl. Tem-
neparypa oxkassiBaeT 6oJiee BEIpa*XeHHOe BIMAHHE HA opra-
HHU3M, €CJIM BJIAYXHOCTh OYeHb BhICOKA MM Hu3Ka. [lomxe-
HUE BIAXXHOCTH HHKe Ipe/ieia BEIHOCIHBOCTH KaKOTro-JIH00

PacteHuA KyKypy3bl,
cTpajaowme

or 3acyxy (A)

W 3atonaexun (B)



OCHOBbI 3KONOIMK

BHJA IPpU JAHHOU TeMIepaType BeleT K HCCYIIalleMy aei-
CTBHIO BO3AyXA.

Cser B popme CONHEYHON pagnaunu 06ecneyMBaeT BCe MU3HEHHbIE NPOLECChl Ha 3eM-

m ne. OH y4yacteyet B doTOCHMHTE3E, 06ECNEYMBaAnA CO3JaHue 3eNeHbiMW PacTeHWAMMK opra-
HWYECKUX COEJMHEHWA U3 HeopraHu4ecKux. [N OpraHu3MoB BaXHbl ANIMHA BOMHLI BOC-
NPUHUMAEMOro U3NY4EHUs, ero MHTEHCMBHOCTbL M NPOAC/IKUTENBHOCTE BO3AEHCTBHA (ANK-
Ha AHA, unu doTonepuoa).

Heuxenne 3emuin BOKpyr ColHIlA BEIBEIBAET 3aKOHOMEDHBIE
H3MeHeHHUs JJIUHBI JHA U HOYHM 110 ce3oHaM roga. Ce3oHHaA pHT-
MHUYHOCTHL B JXU3HEJIEeATEJIbHOCTH OPraHU3MOB ONpefedeTcs
B IIEPBYIO O4Yepefib COKPaIleHHeM CBEeTOBOH YACTH CYTOK OCeHbIO
¥ yBeJIMYeHHEeM BEeCHOI.

Peaknus opraEu3Ma Ha Ce30HHBIE HBMEHEHHUA CYTOYHOTO
PHTMAa OCBEIeHUsA, T. €. HA COOTHOIIeHUe CBeTJI0ro (IIuHa JHA)
M TeMHOro (AJWHA HOYM) IEePHOJOB CYTOK, HaskIBaeTCA ¢omo-
nepuoduimom 1 BEIDAXKAETCA B M3BMEHEHHH IIPOIECCOB POCTA
¥ DA3BUTHA.

VmMensmenue AJIUHEI AHA B KOHILE JIeTa BeIET K IpeKpaie-
HHIO POCTA PACTEHHIl, CTUMYJHDPYET OTJIOMKEHUE 3aaCHBIX ITH-
TATEeNbHBIX BEIIECTB Y PA3JHUYHBIX OPTraHWU3MOB, BEI3HIBAET
YV JKUBOTHBIX OCEHBIO TMHLBKY, ONIpeJeifieT CPOKH IPyNnupoOBa-
HHSA B CTaH, MUTPAIIHH, NEPEX0/Ja B COCTOAHHE NMOKOA ¥ CIIAY-
KH. YBeJIH4YeHHe JJIUHBI IHA CTHMYJIHDPYeT MOJIOBYIO MYHKIIHIO
y ITHI[, MJIEKOIHATAININX, ONpeeNseT CPOKHA IIBeTeHHA pac-
TeHWI.

IIpy peakomM yXyALIeHUH YCJIOBHM CYIECTBOBAHUA (HU3KAH
TeMIIepaTypa, OTCYTCTBHE BJATH W Ap.) HabGmoxaeTca aHa-
6u03 — COCTOSTHME OPraHU3MA, IPHU KOTOPOM JKHU3HEHHEIe IIPO-
necchl (0OMeH BemlecTB M JIP.) HACTOJABKO 3aMeJJIeHHEI, YTO OT-
CYTCTBYIOT BC€ BHAHMEIE IIPOABJIeHUA KU3HH. [Ipn HacTymie-
HAK GJArONPUATHBLIX YCJIOBHH NMPOMCXOAUT BOCCTAHOBJICHHE
HOPMAaJbHOTO YPOBHA YXH3HEHHBIX nponeccos. I[lepexon B co-
crogHne aHabmoaa npeacraBasgeT coboil ANANTUBHYIO PEAKIIHIO:
MOYTH He QYHKIHOHUPYIONIHA OPraHu3M He IOJABEepPraeTcs MHO-
IUM [OBPeXXIA0IUM BO3AeHCTBHAM, A4 TAKIKEe He pacxoiyer
9HEPrHuio, 4YTO MO3BOJAET BBIKUTH IPH HeGJIAaronpHATHBIX yC-
JIOBHAX B TeYeHHWe IuTeabHOro Bpemenu. K manbosiee croikum
K BBICYIIMBAHHUIO, OXJAXKIEHWIO, HAIPEBAHUIO OTHOCATCHA CIO-
poobpasyiomue 6akrepun (puc. 6.2), MEKpOCKONTMUECKHe TPH-
OBl ¥ nmpocTeiimue, o6pasyomue MUCTE. AHAOHO30M ABIAETCA
CKPBITafA ¥KU3Hb CeMAH MHOI'MX PACTEHHi, KOTOPEIE MOTYT B CY-




XOM COCTOAHHH JAJHUTEJIEHO COXPAHATE BCXOXeECThb. Becnoaso-

HOYHEIE JXMBOTHBIE — THADPHI, YePBH, YCOHOIHE PaK¥, BOJHEIE
¥ HAZeMHBIe MOJIJIIOCKH, HEKOTOPEIE HACEKOMEBIe, BIIaIas B aHa-
6103, MOryT TepaTh 1/2 9acTH 3aKIIOYEHHON B UX TKAHAX BOMABI.
Anabuos npu remnepartype smxe 0 'C mabnrogaercsa mHOrAa IpH
3UMHeH CInAYKe MJEKOIMHTAIINX.

Ha pocr 1 pasBuTHe OPraHM3MOB BJIHSAET He TOJBKO OKPY-
MaloNas HeOpPraHW4ecKas cpejia, Ho U 6uomuvecrkue paxmo-
poi. Opraguamel obpasyior coobmecTBa, rae OHH HaAXOAATCHA
B IIOCTOAHHBIX B3AMMOOTHOIIEHUAX MexXay cobol. 9TH oTHOIIe-
HHUA AOCTATOYHO pasHoobpasHbl. JXMBBEIE OPraHU3MBI CAyHKAaT
HCTOYHHKOM IHAINH (PACTEHHSA — JJIf HUSOMHbLX-pumoga-
206, JXKMBOTHBIE — JIJIfi XUULHILLKOE), cpefoii obuTaHuA (X034-
HH — IS napa3uma, KpymnHble PACTeHUA — IS anugumaos),
crmocofCTBYIOT PA3MHOMKEHUIO (ONBIINTENIN PACTeHMIT), OKAa3hi-
BAIOT XHMHYECKHe, (huaudecKue U Apyrue Bosaeicreusa. CoBo-
KYITHOCTh TAKHX B3aMMOOTHOIIEHHH, B KOTOPEIX NPOABIAETCH
BINSAHUE XU3IHEeATEILHOCTH OJHUX OPraHU3MOB HA KU3Hee-
ATeJILHOCTH APYTHX, & TAK)Ke M Ha HEeXXHBYIO cpely obuTanusd,
npejacrasaser coboit 6morudyeckue GaxkTOpHI.

OCHOBbI 3KONOMr MK

Cnopbi

Bacillus anthracis —
Bo3byauTeAn
CHBMPCKOH A3BbLI

B uenom 6uoTUyecKre HaKkTopbl — 3TO BHYTPUBUAOBLIE U MEXBUAOBLIE B3aUMOOTHOLWE-
HWA OpraHM3amoB. MeXBHAOBLIE OTHOWEHUA NEMaT B OCHOBE CYUECTBOBaHUS GUOTHYE-

CKuUX coobuecTe (6MoLeH030B).
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OCHOBbI 3KONOTMK

Kniouesbie coBa: 3HONOrM4ecKue GpakTopsl, abUoTHyeckue u 6uo-
TUYecKue GaKTopbl, TEMNepaTypHbii GaKTop, BNAXHOCTb, CBET, )
nepuoanaM, aHabuos, putodaru, XMWHWKK, Napas3uTbi, ANUOUTLIL.

KOHTPOJIbHbIE BOMNPOCKI :

1. 4YTO OTHOCHTCA K aBMOTUYECKMM M BUOTHYECKMM daKTopam cpeasi?

2. Y10 TaKoe NOMUKUNOTEPMHbBIE U FOMOMOTEPMHbLIE OPraHU3MbI? :

3. Kakyio ponb UrpaeT CBET B MU3HU MMBbLIX OPraHu3mMoB?

4. Y70 Takoe aHab1o3 U KaKoBO ero 6UoNOrHyecKoe 3Ha4YeHWe ANA Hu-
BbiX OpraHu3mMoB? lNpueeauTe nNpuUuMepsl. v

6.3. IKoNnoru4yecKue CUCTeMmMbl

v

Buonenos. MEHOroo6pasHble JKUBEIE OPTAHA3MBI B TIPOIL 3
COBMECTHOI'O CYIIeCTBOBaHHA 00pa3yioT OMoJorHYecKue e uH-
cTBa — coobmjecTBa, uian 6uoneHoasl. TepMuH «OGuONEHO3» OBLI
npeaoxed B 1877 r. semenkum rugpodbuosiorom K. Mebuycom.

Buoyeno3 — 3TO COBOKYIHOCTH NONYJIANHNHA PA3IMIHBIX
BHZOB pacTeHu# (hHUTOonEH03), KMBOTHBIX (30011€HO3) M MHKPO-
OpraEu3MoB (MUKpPOGONEHO03), HACEJ AKX OTHOCUTENBHO Of-
HOPOJHOE XKU3HEeHHOe NPOCTPAHCTBO.

buoueHo3zom siBnseTcs nboe coobLECTBO B3aUMOCBA3aHHbIX OPraHU3MOB, MUBYLLMX Ha
KaKoM-NMB0 y4acTKe CyliM MnM Booema: BMoLEeH03 HOPbI, GUOLEH03 GONOTHOW KO4YKM,
y4acTHa neca, py4bs, npyaa, NWeHWYHOro NoNs, KOBLITBHOK cTenu. MpaHuLbl TOro WK MHO-
ro 6MoLEeHO3a Ha Cylie OnpeaensTCa OTHOCHTENbHO OAHOPOAHLIM Y4acTHOM pacTUTeNb-
HOCTH; B BOAHOW Cpeae — 3KONOTMYECKUMK NoApa3feneHHsMM YacTen BogoemMoBs (abuc-
canbHble U nenarnyeckue 6UMoLEeHO3bl; 6UOLEHO3LI NPUBPEMHBLIX UNUCTLIX, NEeCHaHbIX UK
raneyHbix rpyHToB).
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OpHako rpaHUIBl cOOOIIECTB 0O4eHb PeJKO OBIBAIOT YeTKH-
mu. Kak npasuio, coceiaue 61MO1@HO3bI HOCTEIIEHHO ePeXOAAT
oauH B Apyroi. B peayasrare aroro o6pasyworcs 00IIAPHEIE IO~
rpaHUYHBbIE, WIH NIePeX0JHble, 30HbI, OTIAYAIONNECH 0COOBIMHA
ycaoBuaMH. IlorpasuyHas mojgoca Me;Kay AByMs OHOIeHOo3aMu,
UM 3KOTOH, 3aHUMAET NPOMEKYTOYHOEe I0JOKeHHe, OTIHNYAa-
fICh OT HUX TeMIePATYPHBIM PeXXHMOM, BIAXHOCTHIO, OCBEIeH~
HOCTBHIO, COBMEINAS THIIHYHBLIE YCIOBHUA COCEACTBYIOIIUX 61O~
uexHo30B. O6uiue NIPpoM3pacTAKINAX B IEPEeX0AHOM I10J0ce pac-
TeHHW, XapaKTepHbIX I 000MX OHOLEHO030B, IPHUBJIEKAET CIOZa




H pa3HooOpas3HBIX JKMBOTHBIX, IO3TOMY MOTDAHWUYHAA 30HA
00sr9HO Gosee BoraTa KU3HBIO, YeM KA bl U3 CMeXHBIX O1o-
neHo30B. Ocobbie ycIoBMA NOrpaHWYHON MOJIOCH! HE IPOCTO AB-
JAITCA CYMMO# CBOMCTB CTHIKYIOIIAXCHA OMOIEH030B, OHM (hop-
MHPYIOT MeCTOOOMTAHME CO CBOMMH cennhuIecKuMH BHIAMHM.
B TaKHX Iepexo/HEIX 30HAX BOZHUKAET CIYIIeHNEe BHAOB U 0CO-
Heit, T.e. HAOMIOAaeTCA TAK HA3bBIBAEMBIH KpaeBou adexT, miu
addexr onymku. IKOTOH HOraT BUAAMHU IIpek/e BCero moToMy,
49TO OHH NONAajaloT CIOfla U3 BCeX NPUIPAaHUYHBIX cOOGIIecTs,
HO, KDOME TOrO, OH MOYKET COAEPIKAaTh U CBOM XapaKTEepHBIE
BH/IBI, KOTOPBIX HET B JaHHBIX coobmiecTBax. Apkuit npumep
3TOro — JIeCHAs ONyIIKa, HA KOTOPOi ecTh NhIMIHAaA ¥ Goraras
PACTHTEJNLHOCTh, THE3UTCSA 3HAYHTENbHO OoJbIne mTHIl, 06u-
TaeT 0oJIbIIle HACEKOMEIX, YeM B IryOuHe Jeca.

Kaxaplit KOHKpeTHBIH O6HoeHo3 o6iafaeT CI0MKHON BHY-
TpeHHeH CTPYKTypoii. BelienaioT BHAOBYIO M IIPOCTPAHCTBEH-
HYIO CTPYKTYPHI OHOLIEHOBOB.

Budosaa ecmpyxmypa 6uoyenosa xapaKTepH3yeTcd BH-
A0BBIM pasHooOpasHeM M KOJMWYEeCTBEHHEIM COOTHOIIEHHEM BH-
10B, 3aBHCAIIAMH OT psajaa paxropoB. Buasl, koropsie npeobia-
AaI0T 10 YUCJAEHHOCTH, HAa3hIBAIOT JOMUHAHIMHbLMU, UITA J0-
Mmunanmamu dannozo coobuecmea. OHN 3aHNMAIOT BeAy-
mee, rOCOOACTBYIOIIee MooKeHne B 6uonenose. O6br4HO HA3eM-
Hble OHOIEHO3bI HASKLIBAIOT MO JOMHHHDYIOIIHM BHIAM DACTEHWIA:
JHCTBeHHHUYHEIN Jiec, charaosoe 60J0T0, KOBBUILHO-THITYAKOBAA
cTenb. BUABI, JKUBYINUe 3a CUeT JOMHHAHTOB, HASLIBAIOT npedo-
munanmamu. Hanpumep, B 1y60BOM Jiecy NpelOMAHAHTAMH SAB-
AAI0TCH KOPMAIHecA 3a cyeT Ayba HaceKOMBIe, COHKH, MBIIIe-
BHJHEIE I'PHI3YHEL. B 6Ho1ieHO3e ecTh BUALI, CO3AAI0IIHAe YCIOBHAA
AnA JKU3HHA APYTUX BHAOB JAHHOTO OMOIEHO3a; MX HA3BIBAIOT
sduguramopamu. 3ro crpourtenn coobmecrsa. OHE ompeje-
1S10T MUKpPOCpeny (MEKPOKJIMMAT) BCero coobigecTsa U ux yaa-
JeHHe TPO3UT MOJHLIM paspyinesueM 6uoneHosa. Buasi-saudu-
KaTOpPhl BCTPEYalTCA NpakTu4YecKH B Jiobom O6momenose. Kak
OpaBHJO, 3AU(HUKaTOPAMH BBICTYNAIOT pacTeHus (eab, COCHA,
KeJIp) ¥ NI U3peaka xuBoTHbIE (cypku). Ha edarnossix Top-
hasukax aTo charsopsle Mmxu. OHHE CO3JAI0T cHEU(UYHEIE YC-
JoBusA OHONEHO3a, KOTOPHIE OTAHYAITCA NJIOX0H aspammeit
H HM3KOH TeIUIONPOBOAHOCTLIO TOpda, KNCIOH peakmueil cpessi,
HeHOCTBIO 3JIEMEHTOB MHHEPAILHOTO ITATAHUA JJIS BRICIIHX pac-
TeHnii. B cTenHBIX 6MONEHO3aX MONIHEIM 3AMGDUKATOPOM SBIS-
eTcA KOBBLIBL (puc. 6.3). OxHako BUA-3AM(MHUKATOD MOYKeT yTpa-
THTH CBOIO POJIb IIPM M3MEHEHWH ONpeAe/eHHLIX yeaomit. Tak,
eJIb MOYKeT YTPaTHTh (DYHKIIHHA MOIIHOTO SAM(pHUKATOPA IIPH H3-

OCHOBbI 3KONOrMu
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KoBbiAbHaRA crens
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PEeXXUBAHWUH €JI0OBOTO Jieca, MOCKOABKY IIPH 8TOM IIPOHUCXOAHUT OC

BeTJIeHHe Jieca ¥ B HEro BHeAPAITCHA APYyrue ApeBeCHLIe BUILL
CHHIKAIOIHe 3udUKaTOPHEIEe CBOlCTBA e, B cocHaKe Ha cda
HOBEIX 60JIOTAX COCHA TAK)Ke TepseT cBoe 3AudHKaTOpHOE 3HA™
yenue. Ero npuobperaioT charsoBsie MXH.

IIpoecmpancmeennaa ecmpyxmypa 61LoyeH03a BRIK
YaeT ero BePTHKAJBHYIO H MOPHU30HTAJNBHYIO CTPYKTYphI. Bep-
THKAJBHAA CTPYKTYpa OHOIleHO3a HOCHT APYCHBIH XapaKTep.
Apycrnoems — 9T0 ABJIeHHe BEePTHKAJIBHOIO PACCIOCHUS MO~
[EHO30B HA PA3HOBEICOKMe uacTH. IIpeskje Bcero 4eTko ompe-
JleJigeTca BEPTHKANBHOE APYCHOE CTPOEHHWE B PACTHTENHHBI!
coobmecTBax ((huTonenozax). B mecy, HanpuMep, BB
CHeAyIOIHAe HaJA3eMHBIE APYyCH: 1-# Apyc — 9TO AepeBbs Iep-
BO#t BenmuuHEI (0y0, ek, cocHa, Oepesa, ocuHa); 2-if — nepeBbE
BTOpPOii BenWuYHHE (pabuHa, yepemyxa, abnons, rpyma):
3-if — MOAJIeCOK M3 KYCTAPDHUKOB (NemuHa, 6epeckieT, MIHIOB-
HUK, JXHUMOJIOCTh, KPYIIHHA); 4-i1 — NOANECOK U3 BRICOKHX KY
CTAPHUYKOB ¥ KPYIHBLIX TpaB (baryiabHUK, roxybuka, Bepeck.
AKOHHT, HBAH-4YA#); 5- — HU3KHe KYCTADHHYKH H MeJKHe TPa-
BHI (KJIIOKBa, KHCaAuna); 6- — MXu, HATTOYBEHHBIE JIUIIAN-
HHUKH.

fpycHO pacmosaraioTcA ¥ MOJA3EMHEIE YACTH PACTeHHI, 06~
pasys Apychkl KOPHEH TPaBAHMCTHIX PACTEHWI, KOPHEH KycTap
HUKOB, BTOPOCTENEHHLIN U I'IABHLIH APYCHl KOPHE JepeBLeB.
IIpu aTOM B IOBEPXHOCTHLIX CJIOAX NOYBLI KODHEH 3HAYHUTENE
HO GoJbine, yeM B rnyOMHHEBIX. PacTenns kamoro spyca u 06-
VCJIOBJIEHHEIA UMK MHKDPOKJIUMAT CIOCOBCTBYIOT 00pa3OBAHUK



onpefieIeHHONH APYCHOCTH (payHBEI — OT HACEKOMBIX A0 IITHIL
u muexonuramomux. CregosarensHo, Apycel B GHomeHo3e pas-
JIAYAI0TCA He TOJBKO BBICOTOM, HO M COCTABOM OPraHM3MOB, UX
9KOJIOTHEH M TOH POJbIO, KOTOPYIO OHM MTPAIOT B JKU3HH BCETO
coobmiecTsa.

Takum o6pasoM, Apyc — 9TO 4acTh CJI0A B coobiecTse, 06-
pasoBaHHAA (PYHKIHOHAJILHO PA3JIMYHBIMHA OPraHAMH DACTEeHHMH
(Ha3eMHBIe — JHCTHA W cTelJH; moA3eMHBIe — KOPHH, KOp-
HeBHINA, KJAYOHM M JYKOBHIEI) U CONPAKEHHBIE C HEI0 KOHCY-
MEeHTHI ¥ peAyIeHTH! (cM. ganee).

Banarogapsa sipycHOCTH pasinYHBIe PACTeHHdA, 0COBeHHO Op-
rassl X OUTAHUA (JUCThA, OKOHYAHHUSA KOPHeil), pacrojaramor-
cs Ha pasHoil BeIcoTe (MK riaybuHe), MoaTOMY pacTeHHs 6aaro-
MOJYYHO YKHBaIOTCA B coobmecTBe. SpycHOCTH NO3BONAET UM
MOJHee UCI0JIB30BATH CBETOBOM MOTOK: B BEPXHHUX Apycax cBe-
TOMIOOMBLIE, B HUMKHHX — TeHeMwbussie pacrenus (puc. 6.4).

TFopusonmansnaa cmpyxmypa 6uoye-
HO3a4 — 3TO TOPU3OHTAJIBHOE pacnpejeleHne op-
raHU3MORB B GHoneHose. PacusieEeHHOCTEL B rOpH-
30HTAJIBHOM HAIIPABJIEHHWH IOJYYHJIa HA3BaHHE
MO3aMYHOCTH M CBOMCTBEHHA ITOYTH BeeM (durTone-
Hosam. MozawuHoCTE 06yCciIOBIeHA HEOJHOPOJHO-
CThI0O MUKpOpebeda mo4s, 6HOTOrHYeCKUMHE 0CO-
GenHoCcTAMHU pacTeHHil. MosamyHOCTE MOXKET BO3-
HUKHYTH B pe3yibTaTe AedATeJbHOCTH YejioBeKa
(BeIDOpOYHAA pyOKa, KOCTPHINA) WK XHUBOTHBIX
(BEIGpOCHI MOYBHI H UX MOCJEAYIOIIee 3apacTanue,
obpazoBaHMe MypPABEHMKOR, BEITAITHIBAHUE TPA-
BOCTOA KONBITHEIMH). B ropusoHTaNILHOM CTPYK-
Type OHOIeH03a BRIIEIAIOT CHHY3HH — 0bocobien-
HEIe 9acTH (HUTONeHo3a (pacTHTeNLHOrO coobme-
CTBAa), XapaKTePUIYIOIIHECcs ONpe/ieIeHHBIM BHAJI0-
BBIM COCTABOM M 3KOJIOT0-0HOJIOTHYECKHM eXWH-
CTBOM BXOJAINUX B HUX BunoB. Hanpumep, cuny-
3UA COCHBI, CHHY3UA OPYCHUKH, CHHY3HA 3eJIeHBIX
MXOB. B mOJBIHHO-CONIAHKOBOM NYCThIHE MOXKHO
BBIZIEJINTH CHHY3HI0O paHHeBeCeHHHX ademMepos,
JIeTHE-0CeHHMX KYCTAPHMYKOB (IIOJNLIHKA, conaakn). Obpasylores
CHHY3HH IOTOMY, YTO PACTEHHS, PACIpe/ieNAsch HePABHOMEPHO,
CO3aI0T PA3HOIO pasMepa CKOMJIeHHA (CrymeHus), npujaasas
pPacTUTEeJIHLHOMY MOKPOBY CBoeoOpasHbIi MO3auM4YHBIN XapaxkTep.

Tpoguueckana empyxmypa 6uoyenosa (or rped. trophe —
NHUTAHHE) — OIpe/iesieHHAA SHepreTHdecKas CTPYKTypa, ofy-
CJIOBJIEHHAA CIIeIHaau3anuei KuBbIX (OPM B KadyecTBe IIPOMu3-

OCHOBb! 3KONOMMK

PasHbie Apychl B AECY



OCHOBbI 3HONOMrMK

BOJAHMTENeH M norpebuTesell MUK B GHONMOrHYeCcKHX coobmme-
crBax. B mpejesax aToi CTPYKTYPHI HIPOUCXOAHUT NEPEHOC IHEP-
TMH ¥ KPYTrOBOPOT NHTATEJILHBLIX BEIeCTB.

Mo y4acTuio B GMONOTUHYECKOM KPYroBOpPOTE BEWECTB B GUOLEHO3E pa3nuyaloT Tpy rpyn-
Mbl OPraHU3MOB: NPOAYLEHTbI, KOHCYMEHTBI, PEAYLIeHTbI.

Ilpodyyenmuvt — aBTOTPODHBIE OPraHU3Mbl — CHHTE3H-
PYIOT OpraHu4ecKHe COeJIHHeHH ¢ MOMOIIbIO COJTHEYHOI'O CBETa
n3 CO,, H,0 m MuHEpaNbHBEIX BelecTB, npeobpasys IpH 3TOM
CBETOBYIO SHEPIHIO B XMMHYECKYIO.

Buomacca opraEu4ecKoro BemecTsa, o0pasoBaHHOIO B XO/e
dorocuHTe3a aBTOTpOhaAMM, HA3LIBAETCH NEePBHYHOM HNPOAYK-
nuei, a CKOpPOCTh ee (GoOpMHPOBAHUA — OHOJIOrHYECKOH IPOAYK-
THBHOCTBIO 9KocHcTeM. IIpoAyKTUBHOCTE BEIpasKaeTcs KoIAye-
CTBOM OmOMACCHI, CHHTE3MDPYEeMO# 3a eJMHUIY BPeMeHH, W
aHepreTHYeCKHUM 2KBUBaJIeHTOM (1:x0yab Ha 1 M? 3a cyTkH), wan
MAacco# CyXoro opraHu4ecKoro BelllecTBa, CO3aBaeMOoi 3a efu-
HHIYy BpeMeHH Ha eMHHNY niaomaad (kmaorpamMm Ha 1 ra sa
cyrku). Hakonsenrnaa B Buje 6MoMaccsl OPraHM3MOB-aBTOTPO-
(hoB yHcTaA NepBUYHAA MPOAYKIHA CHAYKHAT UCTOUHHUKOM ITATA-
HUSA NJIA OpejcTaBUTeNell KOHCYMEHTOB U PeAYIeHTOB.

Koncymernmui — rereporpod)Hble OPragnsMEel ((KHBOTHEIE) —
ABJIAIOTCA HENOCPEJICTBeHHBIMHA ITOTPe0HTeIAMH IePBUYHOM ITPO-
AYKIIMHU: OHM IIUTAIOTCHA MOTOBLEIMM OPraHHMYeCKHUMH BellleCTBAMH
pacTeHWil WM KUBOTHBIX. KOHCYMEHTEI cAMH He MOT'YT CHHTe3H-
poBaTh OpraHWYecKHe BeIecTBA U3 HeOPraHWYeCKHUX M IOJIyIaoT
MX B 'OTOBOM BHJIE, IMTAACH APYTHMHA OPraHA3MAMH.

KoHCyMeHTHI YaCTHYHO MCHOJIB3YIOT IUILY Ui obecreueHns
JKUBHEHHBIX [IPOLECCOB, & YACTHYHO CTPOAT HA ee OCHOBe cob-
CTBEHHOE TeJIO, OCYIIeCTBIAA TAKHM 00pasoM IepBhIii 3Tall TPAaHC-
(hopManum opraHWHYeCKOro BeIecTBa, CHHTe3HPOBAHHOTO IIPOJY-
nearaMu. IIpu 5TOM KOHCYMEHTHI BBIZENAIT B OKPYIKAIOIIYIO
cpefy O0TXoabl, 00pasyiouecsa B IPOLEcce UX KHU3HeAeATe TbHO-
ct. IIponecc cospanans n HAKOIJIEHHA GHOMACCHEI HA YPOBHE KOH-
CYMEHTOB 0003HAYAETCA KAK BTOPUYHAA IPOAYKIHAA.

Pedyyenmuot, nim decmpyxmoput (6akrepun, rpudsr),
3aMBIKAIOT IyTh OOMeHa BeIecTs, MOJHOCTHIO pasJjiaras Bce pac-
THUTEJIbHBIE U UBOTHBIE OCTATKH JI0 HEOPraHWYECKHX COCTAB-
JAIAX, KOTOPhIe NOTPeONAIOTCA NPOAYLUEHTAMM B CHOBA MO-
I'yT GBITH BOBJIEYEHBI B KPYTOBOPOT BeIecTB.

IMenu nuransusa. B nponecce KpyrosopoTa BelecTs SHEPrus,
cojilepkamascsa B OJHHX OpraHuaMax, norpebisercs ApyruMu




OCHOBbI 3KONOMNK
OpraHu3MamMi. I'Iepenoc 9HEepPruM M BelecTBa OT UX MCTOYHH-

Ka — aBTOTPo(OB (IPOAYLEHTOB) — uYepe3 pAJ OPraHU3MOB
NIPOUCXOMMAT IO MUIEBON HNenM NyTeM MOoeJaHWs OXHHX opra-
HU3MOB JAPYTHMH.

@)\ Nuuiesan uens — 370 PAJ BUAOB MAM WX FPynn, Kamaoe npeasiayliee 38eHO B KOTOPOM
CIYHMUT MULLEH ANA Cneayiowero. Y4cno 3BeHLEB B HEH MOMET BbiTb pasnuyHbiM, HO 0BbI4-
HO ux GbiBaeT 3—5.

IInmeskle menyu MOMKHO PA3fe]UTh Ha ABA OCHOBHBIX THNA:
nacmbuyyHaa Yyensb, KOTOpad HAYMHAETCA C 3€J€HOr0 pacTe-
HHS, HJET jajiee K NacyIIMMCa PACTHTENbHOANHBIM M}XUBOTHBIM
(T.e. K OpraEU3MaM, II0EAAIOIIUM KUBEIE PACTUTELHEIE KIeT-
KM ¥ TKaHHW), 3aT€éM K XHIIHHKAaM (oprasmsMaM, moeJaiolium
JKHBOTHBIX), H dempumian yens (IeTPUT — IPOAYKT pacna-
na, or jgat. deterere — W3HANIMBATHLCA), KOTOPAsaA OT MEPTBOIO
OpPraHMYECKOI'0 BEIeCTBa MAeT K MHKDOOPraHM3MaM, a 3aTeM
K merpuTodaraM (OpraEM3MaM, HOeJAIUM JeTPUT) U XHUITHA-
kam. [Tuiessle neny He N30IMPOBAHEL OfIHA OT APYToii, a TECHO
mepeneTanTcd APYr ¢ Apyrom, o6pasysa Taxk Ha3biBaeMble Mu-
weabte cemu (puc. 6.5). ITnmesas cerb — ycJoBHOe ob6pasHoe
obosHadesne TPOPUUECKUX B3aMMOOTHOIIEHHH KOHCYMEHTOB,
NPOAYIEHTOB ¥ PENVIEHTOB B coobIiecTse.

B c1o2kHBIX IPDUPOAHBIX cOODIMEcTBAX OPraHM3Mbl, IIOaIy4Ya-
e spepruio oT ColHNA Yyepes OAMHAKOBOE YHCJIO IOCPeNHT-
KOR (cTymeHeil), CAUTAIOTCA NPHHAJIEKAIIHMHA K OJHOMY TPO-
(puyeckoMy YPOBHIO.

©\ TpoduuecKui ypoBeHb — COBOKYNHOCTE OPraHM3MOB, 3aHUMaIOWMKX onpeaeneHHoe no-
NOMEHWe B 06LEeH Uenu NUTaHus, Nnony4aoLmx npeobpasosBaqHyo B Ny aHepruio Conx-

Ua ¥ XMMUYECKUX peaKLui (ot aBToTPodOB) Yepe3 0aMHaKoBOE YUCNO NOCPEAHMKOB TPO-
HHUYECKOon uenu.

ITepesrit Tpodhudeckuit yposess (I) saammaior aBToTpodnr —
3eleHBle pacTeHus (mpoAayueHTs), Bropoil (II) — TpaBosnHbIe
(xoHCYMeHTHI nepBoro nopsiaka), rperuit (III) — mepBuuHEBIE
XUNTHUKY, TI0eJal0Iie TPABOAAHBIX YKXUBOTHBIX (KOHCYMEHTHI
BTOpPOTO NopAAKa), yeTBepThiit (IV) — BTOpUYHEIE XUIITHUKHA
(KOHCYMEHTHBI TPETHEro MOPAAKA), nuTatomuecs bonee crabeIMu
XHIIHUKAME. JTa TpodudecKasa KIacCHDUKAIINA OTHOCHUTCH
K QyHKIHAM, HO HE K BUAaM Kak TakoBeIM. I'pynira ocobeit ox-
HOT'O BHIa MOXKeT 3aHUMATE OUH UM HECKOJBKO TPOOUIECKUX
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OCHOBbI 3KONMOIMK

Muuwesan cetb

8 aKocucteme Goaora
(I—=IV — tpoduyeckune
YPOBHM)

MpoaynesTs:

PeayuesTs

YPOBHEI HCXOJA M3 TOr0, KAKWe UCTOYHUKH IIHIH OHA MCIIOJb-
3yeT. 3aMBIKAIOT 3TOT GHOJOrHYeCKU KPYTroBOPOT, KAK IPaBH-
JI0, PeAYUEeHThI, Pasjaraioliie OpraHn4ecKkue OCTATKH.

IIpu mepexose K KaAOMYy [OCHEAYIOLIEMY 3BeHY NHUINEBOH
nermn 60mbmasn gacTs (80 — 90 % ) npurogHOM AN MCIOAB30OBA-
HHUA NOTeHIMAJIbHON 9HEPruH TepseTcs, Nepexois B TEIIOTY.
IIpoaykuus Kax0ro MoCJeAyIOmero yposaa npumepso B 10 pas
MeHbIIe npeabiaymero. Iloaromy yeM Kopoye nuIeBas mens (uem
Oauae opraHusM K ee Havany), TeM GonbIne KOJIMYECTBO SHEP-
THH, AOCTYIHOM JJIA IPYNNbI aHHBIX OPraHu3MoB. B cpegnem
Jumb okoso 10 % O6moMacch! 1 3aKJIIOUEHHOM B Hell 9HePIruH Ie-
PEXOAHT C KaXJOoro YpOBHA Ha caeAyomiui. B cany sToro cym-
MapHasa 6uomacca, NPOAYKIMA U DHEPIrus, AYacTO ¥ YUCJIEHHOCTh




ocobell MpOrpeccUBHO YMEHBIIAIOTCA M0 Mepe BOCXOMKIeHHA II0
Tpouueckum ypoBHaM (puc. 6.6). Ora 3akoHOMepHOCTH 6BLIA
copmynuposana B 1927 r. amepukascKuM 300J0roM Yapazom
OITOHOM B BHJE NPABHJIA IKON0ZUYECKUX nupamud — rpa-
(uueckux Mopesei, oTobpakalIUX TPOYHUECKYIO CTPYKTYPY
6uonenosa. BeigensioT TpU OCHOBHBIX THIIA 9KOJOTMYECKHX ITH-
paMuA: TUpaMHIa Yuces (UMC/IeHHOCTeH) OTpaskaeT YMCJIeHHOCTh
OTJle/IbHBIX OPTAaHW3MOB M0 TPOMHUIECKNM LIeNAM; mupaMuia 6uo-

Buomacca B
YCIOBHBIX eHHMIAX

Conneunas 3Heprus 100

ITuraTenbHbie 3J1eMEHThI

KorcymenTs: 111 nopaaka (BTopuYHbIe

\
XMIOTHHKH) \‘ —
a5 &
e
IlapasaTsl
XHIIHAKOB

BBICOKHX NOPALKOB
H HaAnapasHuThl

b4

PeayuenTtst

OCHOBbI 3KONOrMK

Tpopuueckue ypoBHH
B 3KOCUCTEME
W nupamuaa Guomacc.

Mupamuaa Gruomacc
nepesepHyTa

N0 OTHOLLUEHHIO

K KAGCCHYECKOMY

ee u3aobpaxeHuo —
HanpasAeHa K NOTOKY
axeprum CoaxHua
3BEHOM NPOAYLEHTOB,
yTo GoAee ecTeCTBEHHO



OCHOBbI SKONOrMK
Macc NoKassIBaeT COOTHOILIeHHe NPOAYIEeHTOB, KOHCYMEHTOB H pe-

OVIEHTOB B 3KOCHUCTEME, BLIPDAKEHHOE B X MAacce; IMpaMUa
9HEPTHH OTPasKaeT CHIIY NOTOKa 9HEePIrHH Yepes MOC/ef0BaTelb-
HEIe TPo(hHYecKHe YPOBHM, T.e. 3TA NHPAMHIA OTPaXKaeT CKO-
POCTH IPOXOJKAEHNA MACCHI NHUINH Yepe3 TPOPHUUYECKYIO Lenb.
OTH OCHOBHBIE THIILI SKOJIOIHYECKON MUPAMUALI, KAK IIPABUIIO,
MOKa3bIBAIOT 3aKOHOMepHOe MOHMIKeHHe BCeX MoKasareseil ¢ mo-
BBIIEHNEM TPO(GHUYECKOr0 YPOBHA KUBRIX oprannaMoB. Ha Ka-
oM TpouuecKoM ypoBHE NOTpedfieHHAA MUINA ACCUMUINDPYETCH
He MOJHOCTBEIO, TAK KAaK 3HAYMTENLHAS ee YacTh TepAeTcH, Tpa-
THTCSA HA 00MeH BeIllecTB, II03TOMY NPOAYKIINA OPraHU3MOB Ka -
JOTO MOCHeAVIOIero YPOBHSA BCErja MeHbIIEe HpPeAbIAYIIero.
B cBA3HM ¢ 3TUM B HABEMHEIX 3KOCHCTEMAaX Macca
MPOAYIIEHTOB (Ha eMHUILY ILIoIanu 1 abcosoT-
HO) GosbIIe, YeM KOHCYMEHTOB; KOHCYMEHTOB Iep-
BOT'O IOpsAAKa 6osbile, 4eM KOHCYMEHTOB BTOPOTO
nopaaka, u T.1. [loaTomy rpadguyeckasa Mojensb
uMmeeT BuJ nupamuzasl (puc. 6.7). Oxrako 3aua-
CTYI0O B HEKOTOPBIX BOJHBIX 3KOCHCTEMAX, OTJIH-
YAIONUXCA HCKIIOYUTENIHLHO BBICOKOM GHoornye-
CKO# MPOAYKTHBHOCTHIO MPOAVIIEHTOB, IHPaMHAIA
6uomacc MoxkeT OBITH ofpameHHOil (IepeBepHY-
TOi), Korja SmoMacca HPOAYIEHTOB OKA3LIBAETCH
MeHBbIIIeil, YeM KOHCYMEHTOB, a HHOTJA H peny-
mesToB. Hanpumep, B OKeaHe IIPH AOBOJLHO BEI-
COKOif TPOAYKTHBHOCTH (PUTONNAHKTOHA 00ImIaa
Macca ero B JAHHBIH MOMEHT MOYKET ObITH MeHB-
me, uyeM y norpeGureneit — KOHCYMEHTOB (KHUTEI,
PBIOBI, MOJLITIOCKH).

Buoreonenos. CoodmiecTBa OpraHE3MOB Hepas[eJIuMo CBA-
YripoileHHas 3aHBI ¢ HEOPraHWYECKOIl Cpefoil, HAXOAATCA B IOCTOAHHOM B3a-
3KOAOTHHECKARA nmogeiicteun. CoobiecTBo 06pasyer ¢ HeOPraHu4YecKoi cpeaoi
nupammaa OIpe/leIEeHHYIO 3KOJOIHYECKYI0 CHCTEMY, UM 3KOCHCTEMY,

B KOTOpPO# OCYHIIECTBIAKTCA NEePeHOC 3HePrHH W KPYroBOpPOT
BeIllecTB MeKIY KUBOH M HeOPraHU4YecKOo# JyacTAMM, BhI3LIBA-
eMBIH JKU3HeAeATeIbHOCTEI0 OPraHUu3MOR.

3KocucTema — 370 Nio6an COBOKYNHOCT OPraHM3MOB U HEOPraHMYECKUX KOMMOHEHTOB,
HaX0AAIMXCA B 3aKOHOMEPHOW B3aMMOCBA3W APYr C APYTOM 33 CYET OCYLIECTBRIOLEero-
cq KpyrosopoTa BeuecTs. OCHOBHLIM CBOACTBOM 3KOCUCTEM ABMAETCA CNOCOBGHOCTL OCY-
LeCTBNATL KPYroBOPOT BELECTB, MPOTMBOCTOATL BHELWHUM BO3AEHCTBHAM, NPOM3BOANTL
6MONOrMYECKYI0 MPOAYKLMIO.
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TepmuH «srkocHcTeMa» npepiokes B 1935 r. anrauiickum
axosorom A. Terncin. 9to ocHOBHAA DYHKIUOHAILHAA eIUHAIIA
B 9KOJIOT'MH, TaK KaK B Hee BXOJAAT OPraHM3Mbl M HeXKHBadA cpe-
Jla — KOMIIOHEHTEI, BBANMHO BJIHIONIAE HA CBOMCTRBA APYT ADPY-
ra, ¥ HeoOXOoMMBIe YCIOBHA AJNA NOJAAEPKAHUA JKU3HH B TOM
ee (hopme, KoTOpas cyIIecTBYeT Ha 3emJie.

TloasaTHIO ¢«dKOCHCTEeMAa» OJIM3KO MO CYTH NOHATHE «0U02e0-
yerno3», npenyoxennoe boraaukom B. H. Cykauessim B 1940 r.
CrpyKkTypa OHOreomeHo3a BKJIOYAET CHeAVIOIIHEe OCHOBHBIE
(GYHKIMOHAJBHO CBA3AHHEIE YACTH: (PUTOLIEHO3 — PACTHTEJILHOE
coobmecTBo (aBTOTpPOdQ)HEIE OPraHM3MBI, IPOAYIEHTHI); 300Ie-
HO3 — XHUBOTHOe HaceJieHHe (reTepoTpodbl, KOHCYMEHThI) H MH-
KpoOoIeH03 — pas3InuyHbIie MAKDOOPTraHN3Mbl, IPeACTABIeHHBIE
6axTepuaMH, rpubamMu, MpocTeHITNME (PefyIeHThl). ITY HKHUBYIO
gacTh 6moreonenosa B. H.Cykaues orHOCHN K Omoneno3y. He-
JKHBYIO, a0MOTHYECKYIO YacTh OMOreoneHo3a COCTABISAET COBO-
KYIHOCTh KJIMMATHYECKUX (AKTODPOB JAHHOI TEPPHUTOPHU —
KJIuMaTon u 6HoxkocHoe obpasoBanue — 3fadoron (mo4sa).

B nocnennee BpeMsa B cTPYKTYPY abnoruueckoii cpeasl 6mo-
reoleHO3a BKJIOYAIOT TAKYKe W M'MApoJorndyecKkue axkTopsl (ru-
aporon). Takas cOBOKYIHOCTh aOMOTHYECKHX KOMIIOHEHTOB HA-
aeiBaercs 6moron. TepMuH «6HOTON» Yalle HCIOJIB3VETCA SKOJIO-
ramM, U3y4aloniMMHy »XUBOTHBIX; B JIECHOH GMOIre0IeHOJIOTHH YII0-
Tpebiferca TEPMHH «3KOTOI». Bece KOMMOHEHTHI OMOreoneHos3a
CBA3AHBI MEXKAY co00i COBOKYITHOCTBIO IMHUIIEBLIX Ieneil W mpo-
TeKalole B HUX IPOIecchl B3aauMoobycnosienbl. Kamasiid Kom-
MOHEHT B IPUPOJie HeOTAeauM oT aApyroro. ['1aBHEIM cosjgaTesiem
JKHBOTO BeIIeCcTBA B IpejiesiaXx GHOreoneHo3a ABJIAETCA (hUTOIe-
HO3 — 3eJeHble pacTeHusa. Heobxoammoe yciioBHe CYIIECTBOBA-
HUA OHOreoneH03a — NOCTOSHHEIH IPUTOK COJTHEUHOH aHEPIruH.

OCHOBb! 3KONOMMK

BuoreoueHos — 310 UCTOPUYECKHU CHOPMUPOBABLLMIACA B3aMMOOGYCNOBNEHHbIH KOMMNNEKC

WMUBBIX U HEMMBLIX KOMMNOHEHTOB OAHOPOAHOTO Y4acTHa 3eMHOW NOBEPXHOCTH (BKIKO4ARA
armocdepy, ropHbie Nopobl, PACTUTENbHOCTb, MUBOTHBIA MUP, MMKPOOPraHW3Mbl, NOYBbI
W TMAPONOTUYECKUE YCNOBMA), CBA3AHHbIX NEPEHOCOM 3HEPrUM U OGMEHOM BeLLEeCTB.

Kak BugHO, NOHATHE «OMOreoneHo3» CXOJHO ¢ MOHATHEM
«3KocucTeMa». B ocHOBe 000MX MOHATHI JIEKHAT IPUHIIAIL €{HH-
CTBa KMBBIX ¥ HEJKHBEIX KOMIIOHEHTOB OMOJIOrHYECKHX CHCTEM.
OpHAKO HX HH B KOEM CJIy4yae HeJb3s OTOK/AeCTBAATh. Eean Tep-
MHH «3KOCHCTeMa» 0003HAUAET CHCTEMEI, 0DecneunBalomue Kpy-
roBOPOT JI060ro paHra, KOTOpble MOTYT GBITH HPOCTPAHCTBEHHO
MeJIbye UM KpynHee GmoreorneHosa, To 6uoreomneHos — moHA-
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OCHOBbI 3KONOMMMK

THe OMOXOpPOJIOrHUecKoe (TepPUTOPHANIBHOR), OTHOCHMOE K Ta-
KHMM yY9acTKaM CYIIH, KOTOPhIe XapaKTePH3YVIOTCA OIpefeseH-
HBIMY €[UHUIIAMH PACTHUTEILHOTO MOKPOBa — (uToneHo3a. Tep-
MHH «DHOreoneHos3» MPUIIOKHAM K OJHOPOAHOMY YUACTKY 3€MHOM
TOBEPXHOCTH, 0OBIYHO TOJBKO CYXOIYTHOMY, OCHOBHEIM 3BEHOM
KOTOPOro ABJISAETCHA PACTHTENLHBIA MOKPOB ((hHETOLEH03).

Taxum obpasom, saxocucrema — obpasoBanmne Gosnee obimee,
OespaHroBoe. ITo MOMKET OBITH M YYACTOK CYLIH WJIM BOAOEMA,
¥ npuOpexHaA 30HA, ¥ KAIUIA IPYAOBOM BOALI, M Bea Omoctepa
B nenom. O6pasHoe onpeesieHIe 9KOCUCTEME] AaJl IUcaTeIb-(haH-
TacT u reorpad H.TI'. Edpemos: «9xocucTemMa — 3710 JIr060e IPUPOA-
HOoe o0pazoBaHWe — OT KOYKH A0 000104KH» (reorpabudecKoit).

BroreoneHos orpaHuYeH B OCHOBHOM rpaHuIaMu ¢uToIe-
HO3a (pacTUTENBHOro coolimecTra): yIacTKOM Jieca, JIyra, cre-
OH. 9TO HEKHH NPHPOAHEIH 00BEKT, 3aHUMAIOIHN ONpeaeIeH-
HOe IPOCTPAHCTBO ¥ OT/AENeHHEIH KOHKPETHEIMY IT'PDAHHUIIAMHU OT
TAKHX e 00'beKTOB, 9TO pealbHAaA 30HA, B KOTOPOIl ocyIecT-
BJdeTcA OHOTeHHBIH KPYTOBOPOT.

Kaxapiii 6MOreoneHo3 MOKHO HA3BAThH 9KOCHUCTEMOM, HO HE
KaMyio sKocucremy — OuoreoneHozom. Buoreonesos HeMbIC-
numM 6e3 OCHOBHOTO 3BeHA — (DHTOIEHO3a, TOra KaK 3KOCHCTEMa
MosKeT ObITEH ¥ 6e3 pacTHTeJIHLHOTO coobImecTBa, a Takske 6e3 mo4s.
Hanpumep, pasnaraioiquiics TPy KUBOTHOIO WJIHA THHIOIAN
CTBOJI IepeBa — 3TO TOXKEe HKOCHCTEMbI, HO He OMOreoIeHO3E].

BuoreomneHsos Bo BCeX caydasx NOTeHOHANbHO OeccMepTeH,
TAK KAK BCe BpeM# MONOJHAETCH SHEePrueil 3a CUeT pacTHUTeNb-
HEIX opranuaMoB. CylmecTBoBaHHe 3KOCHCTEMEI De3 pacTeHHH
3aKAHYMBAETCA OLHOBPEMEHHO C BHICBOOOXKIEHHEM B IpOIiecce
KPYTOBOPOTA BEIIEeCTB BCeH HAKOIJIEHHON dHEPIHH.

YenoBeK B KOHKYPEHTHOI Oopsbe 3a BhIKMBAHHUE B IIPUPOJ-
HOH OKpY’Kalliei cpelie HAYaJ CTPOUTH CBOM HCKYCCTBEHHEIE
AHTDOIOIeHHLIE 3KOCHCTEMEI — ATDOSKOCHCTEMBI, AKBAKYJIBTY-
PhI, IPOU3BOASANINE IPOAYVKTEI IHTAHUS ¥ BOMOKHUCTLIE MATE-
pHAansl — He TOJNBKO 3a cueT sHeprum CoOJIHIA, HO W 3a CUET
9HEPI'HH, OCTABJIAEMOIl YeJIOBeKOM (Hampumep, OyTeM CIKHra-
HHUSA TOILJIMBA).

Arpoakocucrema, arpo6MoLeHo3 (CenbCHOX03ARCTBEHHAA 3KOCHCTEMA) — 3T0 3KO-
CMCTEMA, MCKYCCTBEHHO CO3aHHas M PeryNispHo Noaaepveaemas Y4enoBexKom Ana npo-

M3BOACTBA CE/bCKOXO3ANCTBEHHOW NPoAyKLUKMK. K arpoaKocucTeMam OTHOCAT NONK, Kpyn-
Hble UBOTHOBOAYECKWE KOMI/IEKCHI C NPUNEralownMmMu nactéuiiamMu, oropoasl, caasl, B1-
HOrpagHWKK, Tennuubl (puc. 6.8).
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XapakTepHaa 0cO0OEHHOCTh ArPOSKOCHCTEM — MAaJjaf 9Ko-
Joru4ecKas HaJeXHOCTh (Majiafg YCTOHYHMBOCTB), HO BBICOKAHA
VPOXKANHOCTH OJHOT'O MJIH HeCKOJbKHX BHAOB (MJIM COPTOB KYJb-
THUBHPYEMBIX PACTEHHI WK MOpoX >XuBOTHEIX). Ilo cpaBHEeHMIO
C eCTeCTBEHHBIMHM 9KOCHCTEMAMM ATrPOSKOCHCTEMBI MMEIOT OT-
JMYUA: B HEX Pe3K0 CHMKEeHO pasHooOpasue »KHUBBIX OPraHu3-
MOB; BHJBI, KYJbTHBAPYEMbIe 4eJOBEKOM, IOJAJePKHUBAIOTCH
HMCKYCCTBEHHBIM 0TO0OpPOM M He cnocoOHBI BeIIepKUBaTE 60pLOY
3a CyIecTBOBAHHE C AMKHMH BHIZaMH 0e3 NOJep:KKH JYesoBe-
Ka. ATrpoaKOCHCTEMEl OTJIMYAKTCA BBEICOKOH OHOJIOrMYecKoi
NPOAYKTHBHOCTHIO II0 CPABHEHHIO ¢ IPHPOJHBIMH 9KOCHCTEMA-
mu. OJHAKO NPOAYKTHBHOCTE Arp0sKoCHCTEM OINpeeNsieTcs
YPOBHEM XO3AMCTBEeHHOMH JIeATeJLHOCTH M 3aBHCHT OT 9KOHOMH-
YecCKHX M TeXHHYECKHMX BO3MOXXKHOCTell uenoBeka. s noctu-
JKEeHUS BBICOKOH YPOKAWHOCTH KYJBLTYD YeJ0BeK JOJIKeH IO/~
JlepPKUBATH BEICOKYIO CTENIeHb MEXaHM3AIMH, BHOCUTE BOJIbIIoe
KOJIM4eCTBO MHUHEPAJbHBIX yA00peHMi, NeCTHIIHAOB, IpHMe-
HATH opomeHue. Jlayke BUABI KyJbTHBHPYEMbIX PACTeHHH de-
JIOBEK BHIOMpaeT mo UX CIoco6HOCTH AaBaTh HAUbGOJbIIee KOJIu-
4YecTBO TOJbKO IOJe3Ho# 6uomaccsl (kayOHeill, KoJoOCheB, IJIO-
J0B), YeM CHHJKaeT BO3BpPAT B IIOYBY 3JIEMEHTOB IUTAaHHUA, 00-
PasyOIUXCHA NPH IeperHNBAHUH PACTHTEJBHBIX OCTATKOB.

Yucrasa nepBUYHAs NPOAYKIMSA (YporKkail) yaaiseTcs Ua 9Ko-
CHCTeMBbl H He NOCTYIaeT B IleH nNuTaHMA. Bce aT0 moHM)KaeT
YCTOMYHMBOCTE ArpPOLIEHO30B, 0COOeHHO GMOXMMHYECKYIO, CBA-
3aHHYIO C HHTEHCHBHEIM BRIHOCOM 3JIEMEHTOB IIUTAHHUA 34 IIpe-
Jieibl CeJbX03yTroAuii.

OCHOBbI 3KONOMMK

Arpoakocucrema —
nocesbl COM
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Jna ymMeHbIIEHUSA HETaTHBHOI'O BIMAHHA X03AHCTBEHHOM
NeATEeJbHOCTH YeJ0BeKA HA ATPOSKOCHCTEMEI HEOOXOMMO IIPH-
MeHATH NPHPOJOOXPAHHBIE ATPOTEXHUYECKHEe MEPONPHATHSA,
meabi0 KOTOPHIX SABJISETCA NPHOIHIKeHHe arpoOHOoneH030B
K OPHPOAHBIM YKOCHCTEMAM. JTO MO3BOJHUT CO3AATH YCTONYH-
Bbl€ AaTDOSKOCHCTEMEI, B KOTOPBIX MOJ/iep:KUBaeTcA 0alaHe MH-
TaTeJIbHBIX BEIIECTB B IOYBE, IPOAYKTHBHOCTH NacTOHI, OTHO-
CHTeJILHO BBICOKOe 6mopasHoobpasue, T.e. IPeBPATHTE AIPOJKO-
CHCTEMEI B TADMOHHYHBIE COCTABHBIE YacTH 06IIero NpupogHO-
ro nagamadra 3emau. [Ipu sToM Helb3sA NpeBpAIATh BECh
nasamadT B arpoxo3AiCTBeHHBIH, HEOOX0AUMO COXPDAHATEH
M YMHOYKATh €r0 MHOTooOpasue, oCTABIAA HETPOHYTHIMH 3a110-
BeJHEIE YIACTKH, KOTOPEIE MOTYT OBITH MCTOYHUKOM BHJIOB JIJIS
BOCCTAHABIHBAIOIIUXCA COODIIECTR.

6.3.1. UBMEHEHWUA B BUOTEOLIEHO3AX

B 6uoreonenosax MOCTOAHHO IPOUCXOAAT U3MEHEHUA COCTO-
AHUA U JKU3HEJEeATEIBHOCTH CIAaTraommux ux coobimects. MHoro-
obpasHbIe H3MEHEHHA, IPOUCXOAAIIHE B TI000M M3 HUX, OTHOCAT
K JIBYM OCHOBHBLIM THIIAM: IUKJHYECKHE U IOCTyIaTeJbHEIE.

Huxnuvweckue uzamenenun 6 6uLo0zeoyeno3ax NpesCcTaBs-
neusl puokryanmuavu (ot aar. fluctuatio — xonebanua) —
KPaTKOCPOYHLIMH M3MEeHEeHHAMH, Korga coobiecTBa 6e3 cMeHbI
GIIOPUCTHYECKOT0 COCTaBa OTKJOHATCH OT ONpPEAeJIeHHOTO
CpeIHEro COCTOAHMUA. JTO CBA3AHO ¢ PHTMHKOI IPHAPOAHEIX AB-
JNeHH# (cyTouHble (QIIOKTYyaIlMHA), CMEHOH ce30HOB roja (ce3oH-
HEIe (haroKTyanun) 1n60 HeNOCTOSIHHBIME BHEITHHMHE (haKkTopa-
MH, MEHAION[UMHUCH KaXKAbIH roJ (DA3HOrofHYHbIE WX MHOTO-
JeTHHe (PIIOKTYAIHH).

OG6BIYHO (DIIIOKTYAINH BEI3BIBAIOTCA KONeOaHHAMH KJIMMATA,
Pa3IHYUAMHE BO BJAXKHOCTH IOYBEI JIHO0 PUTMHUUHOCTHIO PA3BH-
THS PACTHTENLHBLIX WJIH JKUBOTHBEIX KOMITOHEHTOB 3KOCHCTEMEIL.
CyTtounsle QIOKTYyanun OHOre€OneHO30B CBA3AHEI B OCHOBHOM
C PUTMHKOI NPHPOAHLIX ABJIEHHH M HOCAT CTPOTO IePHOIYe-
ckmit xapakrep. Cyrounsie guaokTyanun 6uoneHosa obecrnedn-
BAlOT KAK JXMBOTHEIE, TAK W PACTEHHS, AKTHBHOCTH JKM3HH KO-
TOPBIX MPHXOAUTCA HA PA3HOE BPEMS CYTOK: OJHH AKTHBHEI JHEM,
JApPYyrue HOYBI. B COOTHOMIEHHWH BHJOB IIPOMCXOAAT INEpHOANYIe-
CKHe H3MEeHEeHH s, TAK KAK OT/ie/IbHbIe OPraHN3MbI Ha OIIpe/iesIeH-
HOe BpeMs IlepecTaloT AKTHBHO CYIIeCTBOBATH B OmoneHose. Cy-
TOUYHAA TUHAMHUKA B OMOreoneHosax Haunbosee 4eTKO IIPOABIISAET-
CA IPH 3HAYUTEILHON PASHUIE IOKA3ATENIeH TeMIIepaTyp, BIasx-



HOCTH ¥ IpYyTUX (QaKTOPOB cpeabl fHeM 1 Houbio. Hanbonee cuib-
HO CYTOYHBIe (WIIOKTYAIINM BLIPDAXKEHBLI B YCJIOBHAX PE3KO KOH-
THHEHTAJBHOTO KJIMMAaTA CO 3HAYHUTEJHbHON pasHUIEHd Mexay
JHeBHBIMH ¥ HOYHBIMH TeMmIlepaTypaMu. Hanpumep, B mecuasbix
nycreiHAX CpenHeit A3HUH B dKaPKHU IOJIAEHL MHOIHE }KHBOTHEIE
OpAYYTCA B HOPBI MJIM BeAYT HOYHOM 00pas JKHU3HH JIETOM, a 3U-
MO HEKOTOPEIE IePeXOAAT HA AHeBHOM. OHAKO CYTOYHBIE PUT-
MBI HAOIIOAAIOTCA BO BCEX reorpadmyecKknx 30HAX, U AaKe B TYH-
Jpe B IIOJAPHBIN IeHb PACTEHHUA 3aKPhIBAIOT ¥ OTKPHIBAIOT CBOM
IBETKH B COOTBETCTBHM C 3THMH PUTMAaMH.

SHauHnTeNbHBIE OTKJIOHEHNA B GMOreoneHo3ax MPOMCXOAAT
npH ce30HHBIX (QurokTyanusax. OHU BEIpAYKAIOTCHA B TOM, YTO HA
oIpeJeNeHHEBIH nepruoy U3 OHOMEeH03a «BhINANAI0T» TOMYJIAIHA
SKMBOTHBIX, BOAJAIOIMX B CIAYKY WIH aHAOHO3, HCYE3al0T O/~
HOJIETHUE TPABLI, ONIAJA0T JUCTHA.

JaurenbHOCTE GHONOTHYECKHX CE30HOB B PABHBIX IIMPOTAX
HeoAWHaKOBa. B ¢BA3H ¢ 9THM ce3oHHEIEe QIIOKTYAIHH OGHOIEHO-
30B ApKTHUUYECKOI, YMEePEeHHOH U TPOMHYECKOI 30H Pa3/IMUYHBI.
HanGonee ueTKO OHH BHIPAYXKEHEI B OMOreoneHo3ax yMEepeHHOro
KJIMMATA ¥ ceBepHBIX mupor. CesoHHbIe Konebannsa HAOMmoaawoTes,
XoTd U B cnaboii hopme, adke BO BIAYKHBIX TPONWYECKHX Jiecax.
MHorosieTHAA N3MEHYUBOCTE NIPOABJsgeTes Oaarogapsa GaykTy-
anuAM KJIUMaTa ¥ HOPMAJbHA [JIA JII000ro GMoreoneHosa.

B npornecce cyTOYHEIX ¥ CE30HHBIX (DIIOKTYAIIMN IeJI0CT-
HOCTE OMOIIeHO30B OOBIYHO He HapyiiaeTcs. BHOLEHO3 HCHBITHI-
BaeT JIMIIb NepHOAHYeCKHe KOJIeDaHNA KaYeCTBEHHBIX W KOJIH-
YeCTBEHHBIX XAPAKTEePHCTHK.

ITocmynamenvubie uzmenenus 6 6uozeoyenose Ipu-
BOAAT B KOHEYHOM CUeTe K CMeHe OHOro 6MOoIeH03a APYIruM —
¢ MHBIM HabopoMm npeobaaganiux BuAoB. Takue cMeHBI HA3bI-
BAIOT 9K309KOTEHEeTHUYECKMMHU, HJIH AJJIOTeHHBIMH (OT I'ped.
allos — wHOM, APYro# U genesis — npoucxoxaenune). OHU BoI-
3BAaHBI BHEITHUMH BIMAHUAMH (a0HOTHYECKMMY HJIW AHTPOIIO-
TeHHBIMH), H3MEHAIOINUMH YCJIOBUS Cpefbl. JHA09KOreHeTHYe-
CKHe, UM aBTOTeHHBIE (OT rped. autos — caM U genesis — mpo-
HCXOM/JeHHe), CMeHbl BOBHUKAIOT B Pe3yJbTaATe U3MEeHEHNH
YCJIOBHIi cpeibl 3a CYeT MPOIeccoB, IPOUCXOAAIINX BHYTPH ca-
MOT0 COODIIecTBa B OTCYTCTBHE IIOCTENEHHOTO U3MeHeHna abmo-
THYECKHX (hbaKTOpOB.

OCHOBbI 3KONOMrMKU

MocnegoBaTtensHoe 3aMelleHWe 0gHOro 6MOLIEHO3a APYrMM Ha3bliBAaeTCA IKONOrHYeCcKOn

CyKueccuen (0T nar. successio — NpeemMcTBEHHOCTb).
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3aceneHve
pacTeHHAMM CKAOHa
ByAKaHa
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JIw6oe HOBOE MecToODUTaAHME — OOHAMKHBIIHIICA ITecYaHbIN
Oeper pexku, 3aCTHIBIIASA JIABA [OTYXIIEro BYJKAaHA, JIyXa I10-
cje JoXAA — cpasdy OKasbIBAeTCsH APEeHOM 3aceleHUs HOBLIMH
Bugamu (puc. 6.9). IlocTenesHO MOCEIMBINMECH OPraHU3MEL W3-
MEeHAIOT cpeay OOMTAHHUSM, HAIPHUMED 3aTeHAIT IOBEPXHOCTH
WM U3MEHSAIOT ee BAaXKHOCTh. ClieicTBEM TAKOro H3MeHeHUs
cpeAbl CTAHOBUTCHA PA3BUTHE HOBBIX, YCTOMYMBEIX KO BHOBB CO3-
AABUIMMCSH YCJIOBMAM BHOB M BhITeCHeHHe npeasiaymux. C re-
YyeHHeM BpeMeHH (GOopMHDPYeTCcs HOBLIM OMOLEHO3 ¢ 3aMEeTHO OT-
JHYAKIIAMCH OT IePBOHAYANILHOTO BHAOBLIM COCTABOM.

IIpumepoM cyKIilecCHH, OPUBOAAIIEH K CMeHe OHOro coobre-
CTBA APYIMM, MOXKET CIAYXKUTH 3apacTaHue HeboJBIIOro o3epa
¢ IOCJIeIYIOIMM IIOABJIEHHEeM Ha ero Mecte 600Ta, a 3aTeM Jieca.
Brauane nmo KpasgM o3epa pasBHBaeTCA CILIABHHA M3 c(harHoBBIX
MXOB, OCOKH ¥ Apyrux pacrenuii. [locrenennoe sapacranue ose-
Pa BOAHLIMH PACTEHHUAMH BEJIET K OTJIOMKEHHUIO HA JHEe PACTHTEIb-
HBIX OCTATKOB, 00pa30BaHHI0 HAKOILIEHHH Topda U B KOHIE KOH-
1oB K obMeneHnio Bogoema. Hakomienue pacTUTENbLHOM MACCHI
crnocobcTByer dhopMupoBaHnio no4YBsl. OOMeneHHe OJHOBPEMEHHO
C YBeJIMYEeHHUEM TOJNIHHBI CIIABHHBI IPHBOAUT K IIPEBPAIeHHIO
Bozoema B Gosoro. IlozaHee anech ceiATCA KYCTADHUKH U Jepe-
BbSI, UJET IIpolecce yehixaHusa 6010Ta 1 pazBuBaeTCH JIeCHAsE pac-
THTEeNbHOCTh. VI3MeHeHNe pacTuTeJbHOM yacTH coobijecTsa co-
NPOBOKJAETCA H3MEHEHHUAMH B JKMBOTHOM MHpe GHoneHo3a: o6u-




TaTeJaW BOAOEMAa IMOCTEIMeHHO 3aMelalTcsd OKOJOBOJHBIMH,
a nosgHee DOJIOTHRIMH M JecHeIMHU Buaamu. ITocaenoBaTerbHBIR
PAL IOCTeNEeHHO ¥ 3aKOHOMEPHO CMEHAIUX APYT ADYTra B CYK-
I[eCCHH COOOIIeCTB HABHIBACTCH CYKYECCUOHHOU cepuell.

Ilo ofmiemy xapaxkTepy CyKIeCCHM MOAPa3aeAl0TCA Ha nep-
BUYHBIE ¥ BTopHYHEIe. [lepBuuHbIe CYKIeCCHN HAYMHAIOTCA HA
cyGerpare, He M3MEHEHHOM (MM IOYTH HE M3MEHEHHOM) Jed-
TEJBHOCTBIO JKUBBIX OpraHuaMoB. Tak 4Yepes cepHIo IPOMeXY-
TOYHBIX COOOIIECTB (GOPMUPYIOTCH YCTOWYHUBEIe OMOIEHO3bI HA
cKajax, neckax, oopeiBax. IlepBHyHbIe CYKIIECCHMM MOTYT Ha-
YMHATHCHA U B OTKPHITHIX BOAAX MEJIKHX 03ep, BepXoBuix GoJsor,
mapmreii. ITo mepe pasButus 6MONeHO3a CYKIIECCHOHHBIE H3Me-
HEeHHUs CTPYKTYPHLI €ero BUAOBOI'O COCTABA TIPOTEKAIOT J0 HEKO-
TOpOro Ipezela, Iocje 4ero coodumecTso NPUXOJUT B OTHOCH-
TeJbHO cTabHIBLHOEe COCTOAHME, IVIaBHBIM 06pasoM 3a cYeT cTa-
OMIMBALNY CTPYKTYPE!I pacTuTe bHOCTH. Takoe OTHOCHTENBHO
yeTolYMBOE M PAaBHOBECHOE II0 OTHOIIEHHIO K BHeIIHell cpexe
PACTHTENIbHOE COOOIMEecTBO Ha3bIBAETCH KIMMAKCOBBIM.

OCHOBbI 3KOMNOMrMK

Q Knnumaxc (07 rpey. klimax — necTtHWUa) npejcTaBnseT cob60i 3aKN0YUTENbHYIO CTaguio
pa3suTHa GUMOLEHO3a, Ha KOTOPOW OH Haxo4MTCH B PaBHOBECHOM COCTOAHWW C OKpyMa-

IOWER CPeAor A0BONBHO NPOAOMKUTENBHOE BPEMS.

B pasHbIX abHOTHYECKHX YCIOBHAX (POPMHPYIOTCA HEOHU-
HAKOBBIE KJIHMAKCOBBLIE 9KOCHCTEMBI. B KapKOM B BIAKHOM
Kaumate 910 Oyger Aok aAeBOH TPONHYECKUH Jec, B CYXOM
" aproM — nyereias (puc. 6.10). OcHoBHEIE 6uombt Ferm-
AU — BTO KIMMAKCOBEIE SKOCHCTEMEI COOTBETCTBYIOLIUX Ieo-
rpaduyeckux obnacreit. OgHAKO KIMMAKC KaK 3aBeplIalonias
dbopmanusa ABAAETCHA TOME JHUINL BPEMEHHBIM COCTOSHHEM;

Puc. 6.10

KaMMakcoBbie
3KOCHCTEMbI:

A — AOXAEBOH
TPONHYECKHHA ABC;

B — nycTbiHA
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OCHOBbI 3KONOMMKH

B IIpOIlecce BEKOBBLIX M3MEHEHMH KJAMMATA M APYTHX CBOHMCTB
cpeAbl MPOUCXOAAT KPpynmHOMAcCIITAOHBIe H3MEeHEeHNA 3KOCH-
cTeM.

6.3.2. TOMEOCTA3 3KOCUCTEM

EcrecTBeHHBIE 9KOJOTHYECKHE CHCTEMEI CYIIECTBYIOT B Te-
YeHHE JJIHUTEJIBHOIO BPEMEHH, COXPaHAA CBOK CTPYKTYPY
H QYHKIMOHAJBHBIE CBOMCTBA BOINPEKH H3MEHEHUSAM OKpYyKa-
e cpeasl. Kak ropopAT cnenmuaaucTsl, OHHA CIOCOOHBI IO~
JIePIKUBATE 'OMEOCTAa3s.

©\ TomeocTas — COCTORHWE AMHAMMYECKOTrO PABHOBECHS NMPUPOAHON CUCTEMBI, NOALEPIKM-
BaeMoe perynfipHbiM BO30GHOBNEHWEM OCHOBHbIX €e CTPYKTYP, BeleCTBEHHO-3HepreTH-
YECKOro coCcTaBa U NOCTORHHON GYHKUMOHANBHOM CaMoperynauuen ee KOMNOHEHTOB.
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Hawnbosee ycTod4YnMBEI KPYIIHBIE 9KOCHCTEMBI M caMas CTa-
6unbHasa U3 HUX — OGuocdepa; HauMeHee YCTOMYUBEI MOJIO/bIE
aKocHcTeMbl. PasiuyHble YPOBHH roMeocTasa GHMOJIOrHuecKux
cucreM u 6mocdepsl B IIEJIOM CHOMKHATHCH HA NPOTAKEHUH JIN-
TeJBHOH reoJIOrMYeCKO# MCTOPUHM Hamell niaaHeTsl. 'omeocTas
SKOJIOTHYECKHX CUCTeM ODeclieduBaeTcs MHOKECTBOM a/lalITHB-
HBIX MEXaHHM3MOB, 3aTPArMBAIOINIMX COCTAB M CJOKHOCTH TPO-
thuyeckux cereil, GOPMBI MEXBHAOBHIX ¥ BHYTPHBHIOBBIX B3a-
UMojAecTBHI B OMOIeHO3aX.

Kaskasiit GMOIEH03 COCTOUT U3 MHOJKECTBA BHJ0B, KOTOPBIE
BXOJAT B HEro He OTAEJbHBIMH 0COOAMH, 8 NOMYIAMUAMY HIH
ux yacramu. Takum obpazom, BUJ B IIpejiesiax 3aHMMAaeMO# Tep-
puTopuu (apeasna) pacmajaercs Ha nmonyiaanuu. PasMepnl ux
pasauunsel. [lonynanua — aTo mdobas cnocobHas K caMoOBOC-
IIPOM3BEAEHHIO COBOKYITHOCTE 0co0ei OfHOTO BHA, OTHOCHTE -
HO M30JIMPOBAHHAA B IIPOCTPAHCTBE ¥ BPEMeHH OT APYTHX aHa-
JIOTHYHBIX COBOKYIIHOCTeM Toro ke Bujaa. Ilonyasanus sanuma-
eT OTHOCHTEJbHO OJHOPOJHOE MPOCTPAHCTBO H crocofHA K ca-
MODPEryJHPOBAHHIO B MOAAEPKAHHIO ONIpeieIeHHOH YHCIeHHO-
cT. YncaeHHOCTh — 3TO IOTOJIOBLE XHUBOTHBIX MM KOJIHUe-
CTBO pacTeHWii (HampUMep, AEPeBbEeB) B NpefeiaxXx HeKOTOPOH
IpoCTpaHCTBEHHOI eIMHUIILI — paitoHa, o6siacTu, apeaya, 6ac-
ceiHA peKkH, aKBATOpPUM MOpsA. HYucno ocobeil HA eAMHULE TLIO-
a7 WX B efHHUALE 00beMa 0603HaAUAETCH KAK IJIOTHOCTH Ha-
cenenusa. MoxXHO cKasaTh, 4To GHOIEHO3 — CyMMa B3aUMOCBHA-




3aHHBIX MeK/Ay co60H 1 yCIOBHAMM CPeAbl MONYIANHNA PA3HBIX
BHI0B. Ilonynannsa npeacrasager coboil MMeHHO Ty SA4YeHKy
6HOTEI, KOTOpas ABJIAETCA OCHOBOH ee cymiecTBoBaHHA. B mo-
NYJAANAAX NPOUCXOAUT CAMOBOCIPOU3BOJCTBO KUBOI'O Bele-
cTBa, obecrneuynBaeTcsa BhIXKUBAHHE KOHKDETHBIX BHJOB Ojaro-
Japs HacJHeAOBAHHWIO AJANTAIIMOHHBIX KadecTB. OHHM narmT Ha-
YaJI0 HOBLIM MOMYJIAIMMAM W IpoleccaM Buaoo6pasoBaHusA, AB-
NSAIOTCS 3IEeMEeHTAPHLEIMHU €AMHUIAMY SBOJIOIHOHHOTO MIPO-
mecca.

He cnyuaiino cTa0MJIBHOCTE 9KOCHCTEMBI B TEYeHHEe JJIH-
TeJILHOI'0 BPEMEHH IIPEAII0JIAraeT OTHOCUTEIbHYI0 YCTOMYNBOCTE
YHCJIEHHOCTH NONYJANMWNA BXOAANAX B €e cOCTaB BHAOB. Umc-
JIEHHOCTH MONYJAANMH 00BIYHO MMeeT CBOM OIIpe/e/IeHHBIH OIl-
TAMYM (HAMJIYYIOHA BaDHAHT), KOTOPHIA peJKO ocTaeTcda HO-
CTOSIHHBIM B KOJIeOJIOIIUXCS YCIOBHUAX BHeInHei cpexasl. IToa-
TOMY IPH JIOO0M OTKJIOHEHHH OT 3TOT0 ONTHMYyMa HAYHHAIOT
cpafaTsiBaTh MEXAHU3MbI BHYTPHIONYJIAIIMOHHON peryaanuu
YMCJIEHHOCTH.

Peryaanua YUCAeHHOCTH TMONYIAAINME YV Pa3IMYHBIX BHJIOB
JKMBOTHBIX M PACTEeHHH MPOMCXOAUT no-pasHomy. Ho B Kamaoi
u3 HUX 0053aTEeJIBHO YCTAHARIUBAETCH ONTHMYM IJIOTHOCTH Ha-
ceJIeHHs. ¥ OJHHX BHJAOB MEXAHH3MbI DEryJIMDOBAHUA YHCJIEH-
HOCTH HNONYJAAIHHA MOI'YT IPOABJIATHECA B JKeCcTKO# dopme, npu-
BOAA K rubenm uabbiTKa ocobeit, y APYyrUX — B CMATr4YeHHOM,
HAIPHUMED B MOHWKEHUH ILIOLOBHTOCTH.

K scecmrxum ¢popmam pezynayuu Lucrennocmu B 10o-
OyJIANAAX MOMHO OTHECTH ABJIeHMe KaHHHOanuama (moxxupa-
HHe ocobeil cBOero Bu/ia), pa3BUBAIOINErocA B NONYIAIMAX IIPHA
Ype3MepHOM BO3PACTAHWH ee mioTHocTH. IlpuMepom moxer
CHAYHUTH NOeJaHNe MYYHBIMH XPYIIAKAMHM OTJIOMEHHBIX UMM
aunn. Kapaubanuam HaGno0AaeTcsas y HEKOTOPHIX BHIOB DHIO.
Tak, B He6OMBIIAX NMPECHOBOAHBIX BOAOEMAaXx, I'Jie HET APYIrux
BHUOB PbI0, DONYAANNN OKYHSA MOAePIXABAIOT CBOE CYIIECTBO-
BaHHME M PeryJHpYyIOT IJIOTHOCTHL 34 CUET NMHUTAHUA B3POCJBIX
ocobeii cobecTBeHHOM MOIOIbI0. KananbaIn3M BOZHUKAET ¥ 3eM-
HOBOJHBIX ¥ APYTHX KABOTHBIX.

V pacrenuil xecTKHe GOPMBI PeryiaalUy YHCISHHOCTH I10-
OyJANANA OPOABIAITCHA, HAIPUMED, B ABJI€HHH CAMOH3PEXKH-
paaudA. [Ipu Gosbmoil rycToTe BCXO/0OB YACTh PACTEHUH HEeMH-
HyeMO0 norubaer B pesyasTaTe yrHeTeHusa (pusnosoruyecku 6o-
Jiee CHJIBHBIMHA COCEeIAMH.

PocT miIoTHOCTH NONYJNANHN MHOTHX HACEKOMBIX COIPOBO-
JKJaeTcss CHUIKEHHeM HX IJIOAOBUTOCTH, MOBHINIEHHEM CMepT-
HOCTH JHYHMHOK M KYKOJIOK, H3MEeHeHHeM CKODOCTH Pa3BHTHA

OCHOBbI 3KONOT UK

279



OCHOBbI 3HONOMrMK

Pa3pexeHHoCTb
pacTeHui B YCAOBHAX
HEAOCTaTKa BAaru

H COOTHOIIIEHHS IOJNOB, 4 TAKIKE YBeJIHYEHHEM KOJIHYeCTBa 0COo-
Oeii, HAXOAAIIMXCA B COCTOAHUM BPEMEHHOT0 (hU3HOIOTNUECKO-
ro MOKOfA B Pa3BUTUH M PA3MHOYKEeHHH (JMamayssl), YTO Pe3K0
CHHMJKaeT AaKTHBHO PA3MHOMKAIONIYIOCH YacTh nonyasanuu. [Ipu
9TOM BajKHYIO PeryJHUDYIONIYIO POJIb UTPAeT BHYTPUBHUAOBAA
KOHKYDEHIMA 3a OrpaHHYeHHbIe pecypchl. Hanpumep, y na-
JajlbHEIX MYX M3 OPPDOMHOr0 KOJIMYECTBA OTKJIAABIBAEMBIX HA
TPYN SUI BEIBOAHTCHA MHOTO JUYMHOK, MUK HA BCEX He XBa-
TaeT, YTO NPHBOAHUT K BHICOKOH MX cMepTHOCTH. B Apyrux ciay-
YaAaX BHYTPUNONYJIANUOHHBEIE MEXAHUEMBI DEryINPOBAHUA YHC-
JIEHHOCTH NPOABIAIOTCH B (DOpPMe HeIocpeICTBEHHOH KOHKYPEeH-
IAH 3a HeOOXOAMMBIE AJIA KU3HH PEecypchl, KOJIUUECTBO KOTO-
PBIX HEZOCTATOYHO AJIA YAOBJIETBOpPeHHs morTpebHOCTEi BCex
ocobeii. Hanmpuamep, NJIOTHOCTh NONYAANNN A0JOHHON NI0A0-
JKOPKH M KAIlYCTHON MOJH pPeryjJupyerci KOHKYpPeHIHe# 3a
MUY ¥ MEeCTO JJIfl OKYKJIUBaHUA. BHYTPUBHAOBOH KOHKYpPeH-
IHei 3a BJIary o0’bsICHAETCA HePEeJAKO BCTPedalolleecs IPaBuIb-
HOe pacupejieieHHe IIYCTHIHHBIX pacTreHui (puc. 6.11). B 6onee
BJIAKHBIX MeCTOOOMTAHMAX 9Ta PA3PEKEeHHOCTh MONMYJIAIHT
pacTeHM# cpasy e ucuesaer.

OnHuM B3 Ba)KHBIX MEXaHM3MOB CMAZYLEHHOU SHYyMpU-
NONYRAYUWOHRHOU PEZYNAYUL YUCAEHHOCTIU ABINSETCH dMH-
rpanus (Beice/IeHMe 3HAYUTEILHON YacTH ocobeil B MeHee npen-
MOYHATAEMBIe MMM MecTa ODMTAHWA, MHOTJA [ajKe 3a Ipeiesibl
apeaJja), Koropaa HabionaeTca IPpH NepPeyILIOTHEHHH MOy JIsA-
LM Y HACeKOMBIX — capaHuu (puc. 6.12), HeKOTOPEIX BHAOB




TJW; PALA MJIEKONUTAIIIAX, 0cOOeHHO Yy MeJKHX I'DHI3YHOB
(HanpuMep, JeMMHHIH); nTun (HanpuMep, camxu). Ipyras
cMsAryeHHas (opMa MEXaHH3MA OrPAHUYEHHUA YHACIEHHOCTH I10-
OyAAnuid — U3MeHeHUA B (GU3H0JIOTHH ocobeil NIpy yBeJIHdeHuH
IJIOTHOCTH, KOTOPEIE B HTOTe NIPUBOAAT K CHHXKEHHUIO POKae-
moctu. Hanpumep, y MIEKOOHMTAIIHX U3BECTHO ABJIeHHE
cTpecca, MM PeaKIuA HAPSAKeHHW#A, BOSHHKAIOIad B OTBET Ha
no0bsle OTpHIATeIbHBIE BO3EeHCTBUA CPeJibl, B TOM 4YHCJe Ha
OTKJIOHEHME IJIOTHOCTH MONYAANHNH OT onTuMyma. B nepe-
VILUIOTHEHHBIX MONYIAANMAX CTPece pacupocTpanaerTca Ha 60/b-
myio 4JacTh ocobeii. IIpn aToM y camMOK B NONyJANUU ydalna-
I0TCH HAPYINEHWA OBYJIALUY, pe3opbuusa aMOpHOHOB, paHO Ipe-
KpallaeTrcsd JIAKTalusA, YyracalT MHCTHHKTHI 3a00THI 0 IOTOM-
CTBe, B pe3yJbTare Yero HabawomaeTcs yMeHbIIeHHe YHUCJIa Bhl-
BOJIKOB M KOJIHYeCcTBa MOJOALIX ocobeit. Bece aTo mpuBoguT
K TOPMOKeHHI0 pocTa nonyasanuu. OfHAKO CTpecc-peakniuy He
ABnaAwTcA HeobparuMmbiMu. Ilocne yerpaHeHHs nepeHaceseH-
HOCTH CIIOCOOHOCTH K PA3MHOMKEHHIO MOET BOCCTAHOBHUTHCH
B KOPOTKHE CPOKH,

MexaEuamMaMu, 3aIeD;KHABAIOITMMH POCT NOMYJIAIIHME, ABJIA-
I0TCA XMMHYECKHe B3ammMojeiicTBus ocobeil, KOTOpEIE MPOAB-
JNAITCA B BHJICJIEHUHN B OKPYXKAKOIYIO cpeAy NPOAYKTOB, 3a-
HePIXUBAIONIAX POCT, YTO XapaKTEpPHO IS MHOI'MX BHJOB pac-
TeHWH ¥ BOAHBIX JXHBOTHBIX, 0cODEeHHO pPBID.

BaxHO YYHUTHIBATE, YTO HONYAANNA 00BIYHO BXOJHT B COCTAB
cooBIIIecTBA B SKOCUCTEMEI, I'J/le AeHCTBYeT CHI0MXKHASA, IOCTOAHHO

OCHOBbI 3KONOMMMH
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HM3MeHHAIIAACA COBOKYITHOCTh BCEX MEKBHUAOBBIX ¥ BHYTPHBH-
JOBBIX B3aMMOOTHOIIEHHH, obfecneunBalOIKUX OOIIYyI0 peryJia-
OWI0 YHCJIEHHOCTH MONYJANNN B MPUPOAHBIX COOBIIECTBAX.

©

Takum o6pa3om, HaGop NonynaLKA, 06beMHEHHbIX onpeaeneHHbIMA TPOPUHECKUMH CBS-
3AMM, MHOroo6pa3nemM B3aMMOOTHOWEHWH, HECMOTPS Ha O4EBHWAHOE CTONKHOBEHWE WH-
TEPECOB U KOHKYPEHLMIO MeXJy OTAENbHbLIMKM BMAAMM, CnaralowuMi 3KOCHCTeMy, OTpa-
WaeT NpUcnoco6NeHHOCTb IKOCUCTEMbI K OCOBEHHOCTAM CPeAbl M HanpaBsneH Ha nogaep-
MaHue c6anaHCUpOBaHHbLIX NOTOKOB BeIEeCTBa M IHEpruM, Npoueccos o6MeHa BelecTs
MeX/y OpraHu3Mamm 1 OKpyKalowwei cpegoi. Ha rno6ansHoM ypoBHe 3Tu npouecchl obe-
CNeYyMBaloT CyLeCTBOBaHWE eMHON YHUHANLHOM 3KOoCHCTEMbl — Guocheps.

6.3.3. B3AUMOJEACTBUA B 3KOCUCTEME.
CAMBUO3 U Er0O ®OPMbI

MHuoroo6pa3Hble JKHBbLIE OPraHU3Mbl HAIIIEH JIaHETHI BCTPe-
4alTcda He B JWO0OM COYEeTAHWH, & B ONpeAeeHHBIX coobmie-
CTBax, B KOTOPbIE BXOAAT BU/bI, IPpHCIOCO0JIeHHBIE K COBMECT-
HOMY OOMTAHMIO, BCTYyNAIOIIHe APYT ¢ IPYroM B pasHoobpasHbie
OTHOIIEHWA KAK C OTPHIIATEIbHBIMH, TAK H € IOJOXKHUTETbHEIMH
A cebsA moc/eICTBUAMH.

HUCTOPHUYECKAR CMPABKA

B 1939 r. yueHble ®. KnemeHTc 1 B. Lendopa ans o603HaveHHn B3a-
UMOAENCTBUIA MEXY Pa3nU4HbIMK OpraHi3MamMu BBENH B HayKy TEPMHUH
«KOaKLUWu» (T. e. B3aumMoaeincTeus). Buiaensior ABa TMna B3aMMOAEHCTBUA,
WNW KOaKUMi: 1) roMoTMnnyeckne peakuymi — B3aMMOAEHCTBMA, OCy-
WecTensemMble Mexay oco6sMK 0AHOr0 BUAA, TaK Ha3biBAaEMbIE BHYTPH-
BW/0BbIE OTHOLLEHWSR; 2) reTepPOTHITMYECKHE PeaKLM — B3aUMOLEHCTBUR
MeXy 0COGAIMM PasHbIX BUAOB, WKW MEKBUA0BbLIE OTHOLIEHHS.

BryTpuBH/I0BbIe B3aHMOOTHOIEeHNA. BaanmoieficTBUA MesK-
Ay oco0AMY OHOTO U TOrO K€ BUJA HA3BIBAIOTCH 20MOMUNUYLe-
CKUMU peaKyuamu U NpoABaa0Tca B addeKTax rpynnsl, Mac-
Chl ¥ BO BHYTPHBHAOBOH KOHKYDEHIIHH.

I@pexm zpynnsu. — 3T0 H3MEHEHUA (PU3HOJIOTHIECKHX
IpOLECCOB, CBA3AHHBIE ¢ 00beIlNHEHNEM YXMBOTHBIX B I'DYINEL
H BeAyliye K MOBBIIIEHHIO JXU3HECIIOCOOHOCTH DA COBMECTHOM
cymecrBoBanuu. [Ipossiserca apderT rpynnsl B yCKOPeHUH
TEeMIIOB POCTA JXKMBOTHBIX, MOBHIIIEHHUH ILJIOAOBUTOCTH, Bosee
ObicTpOM 00pa3oBaHUH YCIOBHBEIX pedIeKCOB, IOBLIIIEHHH CPeJl-




Hell IPOAOMKUTENBHOCTH KHUSHN HHAUBUAYYMA. ¥ MHOTHX KH-
BOTHBIX BHE I'DYIINEL HE Peau3yeTcs IIOJ0BHTOCTE (HEKOTODhIe
nopoasl ronybeit, 6akmansl, Kaipel). MEOrue HaceKOMEIe
(cBepuKH, TapaKaHbl, capaH4YOBhEIE U ZP.) B rpynne umeoT 60-
Jlee HHTEHCHBHBIM, YeM IPU OGWHOYHOM o0pase >KU3HH, MEeTa-
6onusm, OBICTPEE PACTYT | co3peBaioT. IIpu coBMecTHOM KU3HU
Jerye UCKaTh ¥ AJOOBIBATE NHINY, 3AIUINATECA OT Bparos. O6s-
e/IlMHEeHHbIE B CTAK BOJKH cnocobHBl yOMBaTh 001Uy Bosee
KPYIHBIX PasMepoB, YeM JeHMcTBYS B OAMHOYKY. BH3oHEBI, My-
cKycHBIE OBIKM M [ApPYI'He JKBaYHbIE yenelnrHee 060pOHAIOTCH OT
XWIIHHAKORB, €CJIM OHU 00bequHeHbI B CTAMA.

CyiecTByeT onpefie/IeHHAA 3aKOHOMEPHOCTh, M3BECTHASA KAK
NPUHYUTL MUHUMAABHO020 padmepa nonyaayuu. CornacHo
9TOMY IPUHIHIY AJA HOPMAJIBHOTIO (QYHKIINOHUPOBAHUA TIONY-
JNAIUE ee YUCJAeHHOCTh He J0JIKHA ONYCKATBCHA HHMKEe Oonpee-
JIEHHOT'O Ipefesia, T.e. He AOJMKHA NePeX0JUTh TY IpaHb, 3a KO-
TOPOH CleAyeT IOCTEeNeHHOe BRIMUPAHHE B pesyabrare 6Iu3Ko-
POJICTBEHHOr'O CKpeluBaHu.

JIaHHBIA MUHEMYM )i PA3JIMYHBLIX BHIOB JKUBOTHBIX Das-
auded. A BeKUBAHNA ahPUKAHCKHX CJIOHOB B CTAJE MOJIHKHO
ObITh He MeHee 25 ocobeii, a cTAJ0 CEBEPHOI'O OJIEHS AOJIKHO
HacYUTHIBATE He MeHee 300 —400 roxos (puc. 6.13).

WCTOPUMECKAS CNPABKA .

OaHMM M3 Haubonee ApKUX NpumepoB adgdeKTa rpynnbl ABNAETCA
AMHaMuKa nonynsauuini 6aknata byrensunsa. OH rHe3anTCA Ha CKaNUCTbIX
OCTPOBaXx, PacnofOMeHHbIX BAONb TUXOOKEaHCKOro nobepembn HKmHOW

OCHOBbI 3KONOrnK

Crapo ceBepHbix
oAeHen

Puc. 6.13
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AMEpUKH. YyeHble BbIACHUAHK, 4TO 6aknaH byreHBMnA ycnewHo pasmHo-
WAETCH TONBLKO NPU YCNOBMUM, €CNKU B HE3L0BON KONOHWM HAacYMTbIBAET-
ca He meHee 10 TbiC. NTUL, Npu4eM Ha 1 M? NOBEPXHOCTH KONOHUM NpH-
XoauTCcA He MeHee 3 rHesa. MoaTomy Jae ThICAYHbIE KONOHWM 3TOro
BWJa MOTYT MOCTENEHHO yracaTb.

OcobeHHO BaWHO 3HAHWE MUHMMAaNbHLIX PasMepoB NONyNAUWA ans
W30/IMPOBaHHbIX (OCTPOBHbIX, BbICOKOrOPHBIX M T. M.) BLIMMPAIOLIWX BUAOB
MUBOTHbIX. OAHAKO onpeaeneHHas yrposa ecte U N5 CPaBHUTENLHO KPyn-
HbIX MONYALMA MUBOTHBIX, €CNIM OHU OTNIMHAIOTCH BbICOKOM CTEMEHbIO re-
HETHYECKoro MoHomMopduama (Hanpumep, renapp). CepbesHble onaceHus
Bbi3blBAET COCTOSIHUE MUPOBOW MONYNALMKU CUHEro, WAK ronyboro, Kuta,
rop6artoro KuTa, 6amMmbyKoBOro Measeas (60NbLLIOA NaHdbl), CyMaTpaHCKOro
TUrpa, a3uaTcKoro fibBa, KanudOPHUACKOro KOHAOPAa, aMEPUKAHCKOMO My-
pasns, 6enoro Xypasns, WK cTepxa, U MHOMMX APYruxX BUAOB HUBOTHbIX.
Mog yrpo3oi MCHe3HOBAHMA HAXOAATCA MHOTME BUAbI OCTPOBHLIX TPOMMU-
YecKux nTuu. MpuHUMN MMHWManbHOro pasMepa nonynsauMK 06bACHAET,
no4yemMy WHoraa HeBO3MOMHO CMNacTi BUAbI, CTaBlUMEe ManoYUCNeHHbIMU
U CYWEeCTBYIOLWME B BUAE OTAENbHbLIX M30NMPOBAHHBLIX MUKPONONYNALIMA.

Xopowei unnoctpauuen adpdeKrta rpynnbi CNYMUT TaKKe ABNeH1e
$asHoCcTH, T. €. CYWECTBOBaHKE BUa OAHOBPEMEHHO B ABYX dopmax —
Bdopme oiMHO4HLIX oco6ei 1 B popme ocobei, 06beMHEeHHbIX B cTaaa.
Knaccuyeckuit npumep $GasHoOCTU — NepeneTHan capaHya. [pu BbiCOKOH
CHKY4eHHOCTH pa3B1BaloILMXCA 0cobel AaHHOro BMAa BO3HUMKAET cTagHas
dasa, a Np4 pasBUTUM B PaspexeHHOW NoNyNALuMK — OAUHOYHaR. ITH
$asbi Npexae BCero XOpowo OTAUYANTCA BHEWHMMMU NpU3Hakamu. Tak,
NUYUHKKM CTagHOW $asbl UMEIOT NeCTPYI0 OKPACKY, a NMMHUHKA OAWHOYHOW
da3sbl oKpaweHbl OAHOTOHHO, NOA UBET OKPYXAIOWENR pacTUTENLHOCTH.
C 4em 3To cBfA3aHo? Ipynny HACEKOMbIX XULLHKUKY (HanpuMep, PO30BOMY
CKBOpUY) nerye oGHapy®uTb, U 3alUUTHAR (KPUNTUYECKaR) OKpacKa He
ABNAETCA TOMY NPenaTcTBHEM — OGUONOrM4EeCKM OHa B 3TOM cy4ae npo-
CTO Helenecoo6pa3sHa. B To e BpeMa y Kamaoi ocobu B rpynne secerga
eCTb OnpejeneHHble WaHCbl CnacTUuCb OT NOTEHUMANbHOIO OXOTHUKA.
Y 0AMHOYHOH 0COGH, UMEIOLLE KPUNTUYECKYIO OKPaCKY, eCTb BCE LWAHCh!
He 6biTb 06HapyseHHOH. Ho npu o6HapyeHWn 0cobMu CKBOPLOM BO3-
MOMHOCTb CNacTUCh Y Hee NPaKTUYECKU OTCYTCTBYET.

Hanuyue pasnuyHbix Gas M3BECTHO ANA MYKOB, 6a604eK, CBEPHYKOB,
TNel, TapakaHoB. Y HACEKOMbIX, NPUHaANemallMx pasnuyibiM dasam,
OTMEYEeHbl 3Ha4YMTeNbHbIE W3MEHEHUS B NAOAOBMTOCTH (N0 CPABHEHWIO
C oagHOGa3HbLIMK BUAAMK), CKOPOCTH PA3MHOMEHMA, @ 4acTo U B Mopdo-
NOrM4eCcKUX U GU3U0NOTHYECKUX OCOBEHHOCTAX.

Takum obpaszom, 3@deKT rpynns NposBadAeTcs ¥ MHOIUX
BHJIOB, KOTOPBIE MOT'YT HOPMAJILHO PA3MHOMKATHCA U BRIXKHUBATH
TOJABKO B TOM CJy4ae, eC/JI MpeACTABJIeHbl JOCTATOYHO KPYyII-




HBIMH nonyaanuavmu. U Haobopor, y BUAOB, BeAYIIUX OJAUHOY-
HBII 00pa3s Ku3HU, addeKT rpynnsl He nposasaserca. Ecan ra-
KHX XXUBOTHBIX HCKYCCTBEHHO 3aCTABHUTHL JXHUTH BMecCTe, Y HUX
TOBBIMIAETCH PA3ApPaKHUTENBLHOCTh, YUAIIAIOTCH CTOJKHOBEHHA
1 MHOTHE (DH3HOJIOTHYEeCKHe NOKA3ATEeN CHILHO YKJIOHAITCA
or onTumyma. OQHAKO MONOKUTENbHBIN adderT rpynnksl npo-
ABJAETCHA JIUIIL 0 HEKOTOPOro ONTHMAJBHOI'0 YPOBHA ILJIOTHO-
CTH TONMYJIAINH,

Bonemas YHCIeHHOCTS dXHBOTHBIX I'DOZHT HEJIOCTATKOM pe-
cypcoB cpensl. B arom cayuae nposBiagerca agppexm macco,
BEIBBIBAEMBIII ITepeHacejieHneM cpeabl. B otimuune ot addexra
rpYINBI, KOTOPLIH BO3AEHCTBYET HA ¥XUBOTHBIX OaaronpuaTHO,
athderT Maccel BAeYeT BpeAHbIe AJA MKHUBOTHBIX IOCHEICTBHA.
Hawubonee nonso addexT Macchl H3y4YeH HA HACEKOMBIX.

H.T.Ilapk B 1941 r. HcenenoBas pa3BUTHE MONYJIAIUY Ma-
JIOTO MYYHOT'0O Xpymjaka. Y4YeHBIH BBIACHWI, YTO CYIecTByeT
OITHUMAJILHAA IJIOTHOCTh HONYJISANNAN KYIKA, TIPHA KOTOPO# Yuc-
JI0 SIMIL, OTJIOMKEHHBIX CAMKOM XpyIiaKka, JOCTUTaeT CBOEro Mak-
cuMyMa — II0Ka 3To npossiaeHne a@dexra rpynnsl. IIpu mior-
HOCTH HONYJAIMH, IPEBOCXOAANIEeH OONTHMYM, ILJIOJOBATOCTh
CAMOK CHH)KAEeTCH, TAKIKe CHHIKAeTCH IPOIEeHT AHIl, H3 KOTO-
PBIX BEIXONAT JAYMHKH, B3POCJbIe JKYYKM HAYMHAIOT NOENaTh
cobcTBeHHBIE KiIaAKu. Bee 9T HapyllleHUs CBA3aHEI ¢ HAKOILIE-
HHEM B MYKe S9KCKPEMEHTOB, JJHUYMHOYHBIX IIKYPOK U APYTHX
TOKCHYECKHUX BhlgeneHnii. Hanpumep, ecin B 1 Kr MyKH Haxo-
aarca 1 MyK, TO A0JaA C'heleHHBIX AWL cocrasBasgeTr 7,7 %,
a ecJIM B TOM JKe KolnudecTBe MyKH yxke 40 KyKoB, TO AOJA
c'hbeleHHBIX AnuI npessimaer 98 % . Takasa MyKa CTAHOBUTCH HE-
NPUroAHON Kak cpena oburanus. [logobukle sBjIeHUs, BRI3BAH-
Hble MaccoBbIM addexTom, Yenman (1928) massan camoorpa-
HAYEHHEM.

AmnajornyHble HCcaenoBaHnA nposeneHsl Jlaranom u [lan-
HOM Ha aM0apHOM JOJITOHOCHKE, JKHUBYIIEM B MEIITKAX C 3ePHOM.
BEBIIO0 BRIACHEHO, YTO ONTHMAJBHBIMH YCJIOBHAMH AJIA XKYyKa
ABJAIOTCH CHTYAIMH, IPH KOTOPHIX HA 1 KyYyKa B MeIIKe Ipu-
xopurcs 200 sepen. [Ipu upeaMepHOM yBeJIHMYEHHH YHCJIA OCO-
Geil B MONYyJANMHM HA CAMKY IIPHXOJHUTCH yKe MeHbIIee YHCI0
3epeH, ¥ BCJEACTBHE 3TOr0 pasMep KJIaJKH YMeHBIIAeTcsa. JTO
CBABAHO C «HACHIIEHWEM» 3€PeH, TAK KaK CAMKH He pelaioTcs
OTKJIAABIBATh AWIA B 3epHA, 3aHATHIe AHIAMH, OTIOKEHHBIMH
ApYyruMHu ocobamu, wian auuuHEKamu. Kpome Toro, Hacekomele
MemalT APYT APYTY, 9YTO TOPMOSHUT KJIALKY.

Y MHOrMX OTHI] CMEPTHOCTH MOJIOAHAKA IPAMO IPOMIOPIIHO-
HAJIbHA BeJIMYHMHE BHEIBOAKA. ¥ HEKOTOPBIX MJEKOIHTAIOIIHX
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Puc. 6.14

Motowmi camel
06bIKHOBEHHOTO
COAOBLA

IJIOTHOCTH NONMYJIANNYA H3MEHACT CPOKH HACTYILIEHHSA II0JIOBOM
apenoctu. Tak, B TaeXKHOM 30HE PE3KO CHUYKACTCA YHUCICHHOCTh
ocobeil MOJIeBOK, JOCTUTAIONUX ITOJOBOM 3PEJOCTH B TOJ[ POIK-
JIeHU#A, eCIaU IJIOTHOCTh MONYJIANUYA B Mae mopeimena. Igdex-
ThI FPYIIIIBI ¥ MACChl HIPAIOT HCKIIOYNTENbLHYIO POJIb B Peryiis-
UM YUCJIEHHOCTH MONYJISIHAH,

Buympuseudosas xonkypenyus, xoropywo 4. Japsus
paccMaTpHBaJ KaK BaykHelmyio ¢opmy 60pnbel 3a cymecTso-
BaHWe, HauboJslee CUIIbHA MEMXAY CXOAHBIMHU OCOOSAMH OXHOTO
BUAA. BHYTPHBHAOBAA KOHKYDPEHIUA NPOABIAeTcs B 60pbie 3a
NHINY, B TEPPUTOPHAILHOM IOBEEHHNH, KOT/Aa OTAeJbHEIE HH-
BOTHBIE OXPAHAKT WHAUBUAYAJIBHEIE YYACTKH (KOPMOBEIE, THE3-
noBele, 6paunsie). TeppumopuanibHoe nogedeniue XapakTepHO
JUIA MHOTHX BHZOB IITHIl H MJIEKONMUTAIONNX, & TAKIKe H3BeCT-
HO y psIf (HAnpUMep, ¥ KOJIOUIKOBLIX, NJabUPUHTOBLIX pPhib,
JIOCOCEBBIX, ¥ MHOI'MX KOPAJJIOBBIX PEID).

Haubonee ApKo TEPPUTOPHATILHOE TIOBEIEHHE
JeMOHCTPHDPYeTcsa neBYnMu nTurnamMu. O6sI9HO
(YHKIHIO OXpaHBl TEPPUTOPHUM BBIITOJHAET Ca-
Mell, KOTOPBIH B CE30H PA3MHOMEHUs, 0CODeHHO
npu obpasoBaHUM Nap, AKTUBHO noet (puc. 6.14)
u ofJileTaeT CBOI I'HE3/I0BOM YYACTOK, COBepInas
TaK HAa3blBaeMble «PeKJIaMHEIe moJeTsl». [Tenne
caMIla IPUBJIEKaeT CaMKY, CTHMYIUpyeT (husuo-
JIOTUYECKYIO FOTOBHOCTh K PA3MHOMKEeHHIO, TIpej-
VIOpexaaeT IPYrUX caMIlOB CBOEro BHJAA O 3aHHA-
TOCTH TePPUTOPHUH, TOTOBHOCTH XO3fAMHA AKTHB-
HO 3al{MHUIaTh ee. BodHHKawINHe KOH(DIUKTHI
¢ NpHINeNbllaMi HePeJKO OrPAHNYHBAIOTCH MIPO-
CTOH «JAeMOHCTpALHel CHJIbl», HADUMED IPHU-
HATHEM YIPOKAOIIAX 103,

Munexonuramouiue aKTHBHO METAT TEPPHUTO-
puio (ocTaBiAA naxydue, 3pUTENbHBIE METKH,
a TaKIKe MCIIONL3YH IOJIOCOBBIE BO3ZMOMKHOCTH —
peB oJsieHelt, Boii BonKOB U np.). Tak, mexsenn,
THTPBI OCTABIAIT Ha JiePeBbAX KOPTEeBble METKH (IapanuHbl),
CBH/IETEJIBCTBYIONIHE O PASMepax U CHJIe XO3AMHA TEePPUTODHUH.

¥ KUBOTHEIX ¢ OBIECTBEHHLIM MOBeIeHHeM, 06pasyIoIIux
cTam, cTaja, KOJOHHM, BHYTPDHBHAOBAA KOHKYDEHIUA MPOAB-
nfAeTcA B (DOpMe cOyuUanvHoll uepapxui, XapakTepusymomei-
¢s MOABJIEHHEeM B HONYAANNA JOMAHUDPYIONIHX ¥ HOAYMHEHHBIX
ocobeii, 4T0 cIOCOBCTBYET YCTOMYHMBOCTH rpynmnsl. ConuanbHas
Hepapxusa He TOJBKO PACHPOCTPAHEHA CPeAM MO3BOHOYHEIX, HO
¥ BCTpeuyaeTcs y OeCIO3BOHOYHBIX KUBOTHBIX. Hanpumep,



¥ MaiiCKOro XyKa JHUYMHKYU TPeXJEeTHero BO3pacTa MOoAaBIAI0T
pasBUTHE JUYMHOK ABYX- ¥ OAHOJETHero Boapacra. Ilo aToit
OpPHYAHE BBUIET B3POCJHBIX JKYKOB HabnogaeTcs TOJLKO pas
B TPH roja.

MCTOPHYECHKASA CMPABKA

3Ha4yeHue couunanbHOn epapxuv ANa MU3HW BMAaA HarnagHo AeMOH-
cTpupyeT npumep nasuaHoB. Koraa crago 06e3bsH HaxoAMTCA B Noxopje,
CaMKM C fIeTeHbllWaM1U M MONOAHAK CNeayloT B LEHTpe rpynnbl BMecTe
C caMmuaMu-BOXKaKaMK. B3pocnblie caMubl HA3WEro paHra HaxoAaTca
B aBaHrap/e ¥ apbeprapie crajaa, BbiNONHAR OXpaHHble GyHKUMK. Mpu
nosiBNEHWM neonapaa, NoOAYYMB CUrHanbl OT AI030PHbLIX CAMLIOB, BOMaKH
Bbi[IBUralOTCA BNepea W Co3aloT HeNPUCTYNHBLIA ANA XUWHWKa 6apbep,
Be/lb Kaw/bli U3 HUX CNocoGEeH NPOTUBOCTOATL neonapay.

Y pacTeHuit BHYTPUBMAOBAA KOHKYPEHUMWA, CBA3aHHan ¢ 6oNbLOon
rYCTOTOW NPOU3pacTaHus, Bbi3bIBAET U3MEHEHUA MOPONOrMYECKoro xa-
paKkTepa — fIBNeHWe, 04eHb PeaKoe cpeau MUBOTHLIX (puc. 6.15). Arpo-
HOMbI U NECOBO/bI Y)Ke JaBHO 3HAKOMbI C TaKOW NPo6NeMOH, HanpaAMYyIo
CBA3aHHON C YPOMANHOCTBIO CEeNbCKOXO3AWCTBEHHbIX KYNbTYP.

RSO T S G e s [

BHYTPMBMAOBaA KOHKYPEHUMUA pacTeHUH KacaeTca rmasBHbiM o6pa3oM
BOAbl U CBETa. B cnyyae KOHKypeHUMH W3-3a CBETa PacTeHUsA NPU CIULL-
HOM GONbLLIOKH rycToTe 3aTeHAIoT Apyr Apyra. HoHKypeHuus Bbipamaertcs
TaKXe B 3Ha4YMTeNbHOM NpoueHTe rubenn pacTeHuin. ITo ABNEHUE XOpo-
WO BbIPAXEHO Yy TaKUX KYNbTYP, KaK MOPKOBbL, cBekna. B necy o6bl4HO
Monofabix AepeBbes Bcerga Gonblue, Yem crapbix.

HoHKypeHLMA 3a CBET cKa3biBaeTcs Ha ¢opme gepesBbes. Hanpu-
Mep, COCHa, pacTyllas OTAEeNbHO, UMEET ryCTYIO PACKMAMCTYIO KPOHY, No-

OCHOBbI 3KONOTMK

A — cocHa, pacTywan
OTAEABHO; b — COCHbI

B AECY

Puc. 6.15

287



OCHOBbI 3HONOTWK

CHONbKY HU¥HWE GOHOBbIE BETBWU MNONY4YalT AOCTATOMHOE KO/NWYeCcTBO
cBeTa I8 cBoero pa3suTtua (puc. 6.15, A). B necy HHUXKHKE BETBM 3aTe-
HeHbl 60nee BbICOKUMKW BETBAMM, BKNIOYAA BbICOKWE BETBU COCEAHMX
AepeBbeB. [POUCXOAMUT ECTECTBEHHBLIA NPOLECC OTMUPaHKA M ONaaeHKs
BeTsen. Mo mepe pocTa B BbICOTY ONajeHHe HUHMHUX BETBEW NPOUCXOAWUT
6bICTPO, ¥ AEpeBO NPUHUMAET «1EeCHYI0» GOPMY C NPAMBIM MayTOBbLIM
CTBONOM, JIMLIEHHBIM BETBEH W YBEHYAHHbLIM Cabo pasBUTON BepXyLey-
HOW KpoHO#H (puc. 6.15, B).

YpoBeHb KOHKYPEHIIHH HelIPePhIBHO MEHAETCH B 3aBHCHMO-
CTH OT KOHKPETHBIX ycJioBHi. Tak, B 9KOJIOrHYeCKOM BaKyyMe
KOHKYPeHIHA c1abo BhIpaskeHa WK OTCYTCTBYET, & B HACHIIeH-
HOIi cpeje oHA urpaet OOJIBIIYI0 POJIb BO B3aMMOOTHOIIEHUAX
MexAY ocobaMu.

MekBHI0BbIE B3aHMOOTHOIIEHHA, B3aMMOOTHOIIEHHA MEK-
Ay 0coOAMM pPASHBIX BHOB HA3BIBAIOTCH IeTePOTHINYECKHMH
peaknuaMy. Baiuaane, KOTOpoe OKasbIBAIOT APYT HA JpPYyTa 0co-
OM BYX BH/IOB, ¥KUBYILIHX BMeCTe, MOKeT ObITh HEHTPAJIBLHBIM,
GnaronpuaTHEIM 1 HeOnaronpuaTabiM. OTCIOZa BRIAEIASIOT CJe-
AYIOIHE THIIBI B3ANMOOTHOINEHHMN MeKAY IpeJCTaBUTEIAME
PasHBIX BHJOB: HEHTPAJIM3M, KOHKYPEHIIHIO, AMEHCAIH3M, IIa-
PasHTU3M, XUIHUYECTBO, KOMMEHCAJIN3M, IPOTOKOOIEPAIHIO
H MYTYAJTH3M.

@\ He#ATpanuam — ¢dopma 6MOTHYECKUX B3aWMOJEHCTBHIA, KOTAa BUALI HEe CBA3aHbLI ApYr
C APYroM HenocpefCcTBeHHO W Aae He KOHTaKTUPYIOT Meway coboi, HO 3aBWCAT OT CO-
CTOSHUA coobliecTBa B LEeNoMm.

MosxHO NpHBECTH TAKOH NpuMep HelTpanuaMma: Geaxkm
M JIOCH B OJHOM JIeCy He CBA3aHBI Mexay coboii, HO yrHeTeHHE
Jeca 3acyXo# MJIM BpPeIHTEeNAMH CKasbkiBaeTcA Ha 000MX BHAAX.

KoHKypeHuHWs — CONEepHU4YecTBO, NoBble aHTaroHMCTUYECKUE OTHOLEHUA MEeXy opra-
HW3Mamu B 60pbbe 3a NPoCcTPaHCTBO, NULLY, CBET, yoemuLue.

KorkypeHuinsi — 9TO0 eAHHCTBEeHHAasA (opMa 3KOJOrnye-
CKHX OTHOIIEHHM, OTPHIATENBHO CKA3BIBAIOINAACH HA 060X
B3aMMOJEeHCTBYIOIMX BUAAX — HMX POCTe M BELKHBaHHHM. Pas-
JIMYAKT JBE€ OCHOBHBIE (DOPMBI KOHKYPEHIIHH — NOPAMYIO
H KocBeHHYI0. IIpamas, nnu unmep@epeHyuonnas, KOHKY-
PeHyUA OCYIIECTBIAASTCH IYTEM IPAMOr0, HEIMOCPEACTBEHHOTO




BIUAHUA ocobeit Apyr Ha apyra. IIpoaBsnaerca ara ¢opma
KOHKYPEHIMHY B ArPECCHMBHBIX CTOJKHOBEHHUAX MY KHBOT-
HBIMH WJIHA BBHIJIeJICHHMH TOKCHHOB (aJL1eJIONATHA) ¥ PACTEeHHH
1 MHKpoopraamamMoB. Onocpedosannas KOHKYPeHYUA He
npejnojiaraeT NPAMOro B3amMoJAeHCcTBHA MeXAy ocobamu.
OHa NpoMCXOANUT KOCBEHHO — 4Yepe3 moTpebiieHue PasHBIMH
JKMBOTHEIMH OJHOTO M TOTO e OrpAHMYEHHOI'0O pecypca
(numa, yKpBITHA, MecTa AN pa3sMHOKeHudA u T. 1.). ITlosTromy
TAKYI0O KOHKYPEeHIIHIO 0OBIYHO Ha3kIBAIOT SKCILJIYATAIITMOHHOM.
YacTo pe3yabTaATOM MEXBHAOBOH KOHKYPEHIUH MOXeT OBITh
B3aMMHOE NpHucrnocobieHne KOHKYPHPYIOIIUX BHJIOB, IPH KO-
TOPOM pasHEIEe BHALI — AHTATOHHMCTEHI MOTYT COCYIIECTBOBATE.
W Tem He MeHee 3TO OTPHIATENBLHOE B3AMMOJIeHCTBHE OCTaEeT-
CA ¥ He NO3BOJAET MOJHOCTHI0 PACKPHITH CBOM BO3MOKHOCTH
KaMa0My U3 HHUX.

Ecam aBa BHAA ¢ OAMHAKOBEIMH 3KOJOIHYEeCKHMH noTpes-
HOCTAMHM OKa3BIBAIOTCHA B OJHOM cO0DIIecTBe, PAHO HJIH MO3THO
OWH KOHKYPEHT BBEITECHSIET APYroro. JTa M3BeCTHAS 3aKOHO-
MEpHOCTEH IOJIYUHJIa HadBaHHWe npunyuna (LaAu npasuna)
KOHKYPEHMHO20 UcKkiiouenun, unu npunyuna I'.d.I'ay-
3e. I3BeCTHHIA OTe4YeCTBeHHBIH YVYE€HBIH IPOBEJ OMBIT IO CO-
AepiKaHuIo ABYyX 6im3kux BugoB nHbpysopuit — TydensKH XBo-
crartoit (Paramecium caudatum) u Tydenbku ymacToi
(P. aurelia). ABdhy30pun coepKalnch BMECTe  nopo3Hs. Ilpn
COBMECTHOM COJIEPIHAHUM NONYJAANMA XBOCTATON TYdeJIbKH CO
BpeMeHeM NpPeKpaTHJia CyIlecTEOBAHME, Ia U YIIACTAA TYdesb-
Ka Oblna MeHee MHOTOYHMCIEHHOM, 4eM KOT/la ee COAepiKald OT-
JIeJIBHO OT KOHKYPEeHTA.

OCHOBbI 3KONOMrMK

AmeHcanusm — GUOTMHECKUE OTHOLIEHMS, NPYU KOTOPLIX ANA OAHOTO M3 ABYX B3aUMOAEH-
Q CTBYIOWMX BUIOB NOCNEACTBUS COBMECTHOrO 06UTaHUA OTpULATeNbHbI, a ANS ApYroro —

6e3pas3nuyHbl.

MoKHO NPUBECTH CJIEAYIOIIHe NPHMepPhl aMeHCAJNHu3Ma:
njaecHeBble TpHOLI yrHeTanT 0aKTepHUH, HO Aad rpuboB aTo
Oe3pa3JIMYHO, MM CBETOJIOOMBEIE PACTEHUA YIHETEeHbl KPOHOM
e, IJA KOTOpOi 3To 6e3pasjn4yHO; KOPDHEBLIE BEHIJEJIEHUA
nbplpes YrHeTAIOT Jake APEBECHYI PACTHTEIbHOCTbH; BhIAeJie-
HHSA NOJBIHA F'OPBKOi OTPHIIATEJEHO BO3AEHCTBYIOT HA MHOTHE
Buabl pacrenuii. Ilocrenane nBa npuMepa OTHOCATCHA K aJjjie-
JonaTHH (KpaitHasa GopMa amMeHcanmama), HepeaKO paccma-
TpHBaeMO# KaK BADHAHT XMMHYECKO KOHKYPEHIINH, IIPH KO-
TOPO#l pacTeHHs B3aMMOAEHCTBYIOT MOCPEJCTBOM BEIJIeN€HUSA




OCHOBbI 3KONOMUK
OmnosoruyecK AKTUBHEIX BemiecTB (GUTOHOMUAOB, KOJIUHOB,

aHTHOMOTHKOB) BO BHEITHIOW CPEay.

@\ MNapasuTam — TUN B3aMMOOTHOLIEHWH, MPH KOTOPOM OPraHU3M-noTpebuTens UCnosb-
3yeT MMBOro X03AKMHa ANS CBOEN NONb3bl (KAK UCTOMHMK MWLM, MECTO NOCTOAHHOIO MW
BPEeMEHHOro o6utaHus). Mapa3auTtel HAMHOIO Menb4Ye CBOEro XO3siMHa.

IlapasuTHYeCKHEe OTHOIIEHUA CKJAABIBAIOTCH, HAIIpUMED,
MeK/y HACEKOMBIMHU-BPEAHTEIAMHE U PACTEHHAMH, KPOBOCOCY-
MMMH HACEKOMBIMHM M JXWBOTHBIMH, rpubaMu-IapasuTaMu
¥ PACTEeHUSAMH, MeIbLMHHTAMH (IIapasUTHYeCKHEe YePBH) U 4YeJio-
BEKOM, YXHBOTHBIMH HJIHM DACTEHHSMH, B OPraHM3Me KOTOPBIX
9TH YepPBH NAPASUTHDPYIOT, IOPAYXKAA PABIWYHEIE OPraHBl U BhI-
3pIBas 3ab0JIeBAHUA — TeJlIbMHHTO3LI. [IpoABIeHHEM Hapasu-
TH3Ma ABIAETCHA Hellmcoéckans MUMUKPUR, TIPA KOTOPOH BAJ
B OJTHOM COODIIEeCTBe ¢ AA0BUTHIM MM HECHeJOOHEIM BHJIOM M3~
BJIEKAET INOJb3Y, OYAVYH MOXO0KHM HA BHJ, HMEIOIIHI Ipeay-
NpesKAaoNIyIo OKPacKy, ocTaBadach HeANoBATHIM. CregoBaTesib-
HO, ero OKPACKa ABJISAETCH JIOXKHOM Npeaylnpexaaionieil okpa-
ckoi. Hanpumep, HeKoTOophle BUuALI 6aboukn-0e1AHKHA CXOAHBL
¢ Hec'hbeJOOHBIMH APKO OKpPaIleHHLIMHE 6ab0uKaMy B3 ceMercTBa
TeIUKOHHU, KOTOphle 00aal0T HEMPUATHBIM 3aI1aX0M ¥ BKY-
com; 6abouKa- «BUIe-KOPOJIb» HMHUTHDPYET HeCheJOOHBIH BUJ —
6abouKy-«MOHADPX » .

HaTepecHas opMa MeXBHAOBLIX OTHOIIEHWH BCTpeuaeTcs
y mypaBseB CeBepHOro moyymapus, KHUBYIIHX B YMEPeHHOM
KJIUMaTe, — IMOXHINeHHEe KYKOJOK V APYIHX BHAOB MypaBbEB,
paccMaTpuBaeMoe HeKOTOPHIMH YYEeHBIMH KaK JOBeJeHHLIH 0
KpaiHOCTH MATEPHHCKHUN MHCTHHKT.

XHUiHHYeCTBO — TUN B3aUMOOTHOLEHWH, NPY KOTOPOM Npe/ACTaBuTeN ogHOro Buaa no-
e/laloT npeacTasuTeNei Apyroro BMaa, KOTOPbLIX OHU JIOBAT M YMEpPLUBNSAIOT.

XUIMHAYECTBO ¥ MaPa3UTH3M — 3TO IIPUMEPHI B3aHMMOIe-
CTBHA JBYX BHJIOB, OTPHIATENBHO CKA3LIBAIOIIErocs Ha pocTe
¥ BEIJKMBAHHUM OJHOI'O M IMOJIOMKHUTEJIBHO — APYyroro.

KomMMmeHcanuam — B3aWMOOTHOWEHHA BMAOB, NPH KOTOPLIX MMEET MECTO OAHOCTOPOH-
Hee UCMoNb30BaHWe OAHWM BUAOM (KOMMEHCanoMm) apyroro 6e3 npMHeceHus emy speaa
(NM NONb3bI), NP NOCTORHHOM MM BPEMEHHOM COBMECTHOM OGMUTaHMM.




Pasnngaior gBe ocCHOBHBIE (DOPMBI KOMMEHCAIM3MA: Haxeh-
HHYECTBO ¥ KBapTupaHcTBo. Haxnebrnuwecmeo — 3T0 KOM-
MEHCAJIM3M, OCHOBAHHBIH Ha MOTPeOJIeHUH OCTATKOB IIUIY APY-
roro Busia. Hanpumep, ruess mog6HpaOT OCTATKY IHIIH JILBOB;
B JHHMAKOCTH JIOBYUX KYBITWHOBHAHBIX IIBETKOB HACEKOMOSHBIX
PacTeHUi HeIIeHTOCOB KUBYT JUYUHKHA KOMADPOB-KYJIHIIAI, KO-
TOpHI€ TATAIOTCHA MONABIINMHU B I[BETOK HACEKOMBIMH; MeJIKas
puIfa-npuaMnIAana, IPEKPENUBIIACE C TOMOIIBIO CIEIIHATILHOIO
IJIABHUKA-IIPUCOCKH K KOXKe KPYIHBIX aKyJ M peI0, mATaeTcs
OCTATKAMM WX ITHIIH, TOJAYYasd IPH 3TOM BO3MOXKHOCTH 3aIl[H-
ThI ¥ GoJiee OBICTPOro NepeABHKEeHNA Ha OONbIIHe PACCTOAHUA
(puc. 6.16). Ilpu aTomM Ans OCHOBHBEIX BHJOB (BHUJOB-X03fERB)
IPHUCYTCTBHE KOMMEHCANIOB 6e3pasIndaHo.

Keapmupancmeo, nnu cunouxusn (rped. synoikia — co-
BMECTHOe IIPOKUBAHNE), — MCIOJIB30BaHHe A8 YOerHI OgHI-
MH BHAZAMY Apyrux (ux res uiau nocrpoek). Hanpumep, B oke-
aHAX ¥ MOPSAX B KaJI0i paKoBUHE 00MTAIOT OPraHU3MBbI, KOTO-
phIe MOJYYalOT 3/eCh YKPEITHE, HO He IPAYAHSAIOT «BIaNesIbIy»
aTOH PaKOBHHEI HUKAKOTO Bpe/a; pacTeHuA-anudUThI (OpXuaeH,
JUIIAHHUKHA, HEKOTOPHIE NANOPOTHUKH M MXH) CEJIATCA HA CTBO-
JIaX ¥ BeTBAX JPYIHX DACTEeHHI, MOJyYas ONHUTATeJIbHbIe Belle-
CTBA M3 OKPYXKalolle# cpefibl, HO He M3 OPraHW3Ma PACTEeHH-
X03iMHA; pacTeHUuA-3nuduabl (HEKOTOpPhIe BOLOPOCIH, MXH,
peske IIBETKOBbIE) CENATCHA HA JIMCThAX BeYHO3EJIEHBIX pacTe-
HH#; B HOpax IphI3yHOB M I'He3JaX NTHUI IIOCTOAHHO IIPOKHABA-
10T pasHble BUALI WieHNCTOHOruX. Besblie Tpsacorysku mHOTAa
YCTPAWBaIOT CBOM I'HE3[a B OUPDOMHBIX THe3llax opiaHa-Geno-
xBocTa. Kak ofHH M3 BApHAHTOB KBaAPTHPAHCTBA MOXKHO OIle-

OCHOBbI 3KONOrMK

Puc. 6.16

AxyAra
C pbibOH-NPUAMNANOH
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OCHOBbI 3KONOrMKU

HHUTH ABJeHHEe, KOTJa HeKOTOpble HEMATOALI JKHBYT B 3ajHeH
KHIIKe PACTUTEIBHOANHBIX Yepenax, MUTAIOTCH HelepeBapeH-
HBIMH ocraTkaMu numu. Cocymas nadysopus Dendrocometes
paradoxus BeTpedaeTcs TONBKO HA kabpax 6oxomnasos. [Tura-
ercs cBODOXHOMUBYIIMMU MHDY30pPHAME.

Q Nporokoonepauus, Unik GaKyNbTaTHBHbIA MYTYannaM, — TUN MEXBHAOBbIX B3aWMOOT-
HOLWWEHWH, KOTA@ COBMECTHOE CYLLECTBOBaHWE BbIrOAHO AN 060MX BUAOB, HO HE ABNAETCS

HenpeMeHHbIM YCNOBHEM MX BbiMMBaHWA. 3TM B3aMMoONnonesHole, HO Heobs3aTenbHble
CBA3KW [ByX BUAOB NpeacTasnaioT cobon HeobauratHbiii cum6mo3 (oT nart. obligatus —
o6A3atenbHblid, HENPEMEHHbIA U rpey. Symbiosis — COBMeCTHan MU3Hb).

ByiBOAOBBIA CKBOpEL,
Ha roaose ByiiBoaa

292

IIpuMep NPOTOKOOIEPAMHA — AKTHHUA, NIPHUKPEIUIAI0Naa-
cA K maHnupo kpaba: kpab moxydaer saniuTy (3a cyer cTpexa-
TeJBHBIX KJIeTOK, MMEIIIUXCA Y AKTHHNN) U MACKHUPOBKY, aK-
THHHUSA B CBOIO OYepe]b IOJy4aeT OCTATKHM nmUInu Kpaba u BO3-
MOXXHOCTh NepeABHKeHnA. [Ipyroil npuMep — MeJIKHe IITHILHI
(6yitBOJIOBEI CKBOPILLI, MaiiHel) HA cuuHe OGyiiBosa: NTHIKI 110-
JIYYAIOT NHUITY, CKJIEBLIBAS HACEKOMBIX ¢ KOXXH OyiiBona, KOTO-
pelit Ipu 3TOM ocBODBOKAaerca or napasuros (puc. 6.17). Cy-
IeCTBOBAHHE XWBOTHRIX-UYHCTHIBIUKOB H3BECTHO B Pasiand-
HBIX KJIaCCAX NMO3BOHOYHEIX KHBOTHBIX — OT pPHIO A0 mTHIL
M MJIEKOIMTAIOMINX. ITO ABJIEHHE MOJYUYHIJIO HASBAHUE ZDYMUH-
za (ot aHra. to groom — YHCTHTH JOIMAaAb; B AHIJIMH cymie-
cTBROBaNA npodeccus rpyMa — YHMCTHIILIIUKA Jlomageit). YHu-




KaJIbHBIHM COI03 — NTHIA-MeJ0YKas4dyuK M 3Bepb Megoex. Meno-
YKa34YuK, o6HADPYIKUB MYeJIUHOE I'He3/10, HAXOAHUT B Jecy Mezo-
efla — KPYIHOI'O 3Beps, UMEIOIIero CHJIbHBIE JIANLI C AJIHUHHBI-
MH KOPTAMH H crnocobHOro pasrpefarh HaxoAsAlleecs Ha 3eMJie
rHEe3/0 n4eJl; TPOMKHM KPHKOM M CBOe0OPA3HBIMH ABMIKEHUAMHM
NTHUIA NPHUBJIEKaeT K cefe BHUMaHME 3BePA U BeJEeT ero K mue-
JUHOMY rHesgy. Menoen pasopsier THe3[0, NOJydYasd MHUINY,
H TeM CaMbIM JleJaeT JOCTYIHBIM MYeJHHOoe I'He3[0 AJA Meno-
YKa3uYMKa, KOTOPOro B Ka4YeCcTBe IUIIH MHTEPeCYIT He JTHYUH-
KH UIH MeJ, a BocK. MHTepecHBIM IPHMEPOM IIPOTOKOOIIePaIiuM
ABJAIOTCA B3AMMOOTHOIIEHUA HOCOPOIOB M Yepelax: B MecTax
Kynauus 6esibIX ¥ YepHBIX HOCOPOrOB MOMKHUAAIOT AecATKH 60-
JIOTHBIX Yepenax, KOTOPhIe BEIZEPIrHBAIOT H3 KOMKH Jiexalero
B I'DA3H XUBOTHOTO HanUBIMuUXcA Kiaemleit. IIpoasnernem mpo-
TOKOOIEPaIH ABJACTCHA MIONLEPOECKAR MUMUKPUR, KOTAA
JABa HeC'heAOOHBIX MJIM ONACHBIX BHJA IOJPa)aloT APYr APyry.
Hanpumep, oCchl ¥ mMYeIbl HMEIOT XKeJThle U YePHbIe IIOJOCKH,
cJIeIOBaTEeIbHO, XHIMHUKHN Yamle OyAyT CTAIKMBATLCHA ¢ HUMH
¥ OpHUBBLIYKa uX uaberarTs noasurca OeicTpee. Takoe mogpaka-
HHe BBIMOJHO AJIA BCeX CTOPOH. BHOJOrH4ecKui CMBICJ 3TOr0
THIA MEMHKDHH 3aKJIOYaeTca B TOM, 4YTO BeIpaboTKa y XHII-
HHUKA& HeraTHUBHOM peaKIMH NPOHCXOAUT NPH MEHLIIEM YDPOBHE
rubenn A8 KaXA0ro U3 CXOAHO OKPAIIeHHBIX BH/OB.

OCHOBbI 3HONOrMK

(D\ MyTyanuam — Hepasfjenumbie B3aWMONONEe3Hbie CBA3M ABYX BMAOB. 3TO TUN MEXBUAO-
BbiX OTHOWEHWH, NPHU KOTOPOM BWAbI NONHOCTBLIO 3aBUCAT APYr OT Apyra, NpeacTasnser

co6oi o6nMraTHbIi cuMGHO3.

IIpuMepoM MyTyalImaMa MOKET CAYMKHUTH COTPYAHHYECTBO
Mex Ay azoTopurcupyonumu 6akrepuaMu 1 6060BEIME pacTe-
HEAMH. AsoToduKcupyomue 6akTepHH, cHabGKaA pacTeHHE
a30TOM, MOJYYalOT OT HEero yrieBoAbl; MYTYaJlHUCTHYECKHE OT-
HOIIEHUA MEMXAY BAYHBEIMH (KOPOBEI), cHMOHOTHYEeCKUMH OaK-
TepHAMH ¥ IPOCTEeMINUMHE, O6UTAIOIMMMHA B OTAeJIe JKeayaKa (B
py6Iie) 3TUX KHBOTHBIX, MPOABIAIOTCA CHeAYIOMEM 00pasoM:
GaKTepHH ¥ NPOCTeHIIHe MOJY9ai0T GIArONPHATHYIO CPeAy AJsA
CBOei KU3He/IeATEeJbHOCTH W B CBOIO O4YepeAb BHIAEAAT (dep-
MEHTHI, BO3JJeHCTBYIOMME HA NPOIJOYEeHHBINH PACTHTEJIbHBIM
KOpM, obserdas TeM caMbIM IlepeBapHBaHHe KjaeTdaTKH. LleH-
HbIe IPOAYKTHI 6aKTEePHOIOTHYECKOro cOPaKHBAHUSA KIETYATKHA
(yxcycHad, AHTAPDHAA M MAacJsdHAs KHCJIOTHI) BCACHEIBAIOTCA
B 9TOM ke oTjele xenyaxa. KpoMe Toro, B KHIIEYHHAK MKHBOT-
HBIX HAPAAY ¢ PACTUTENLHON Maccoi monagaeT 60JbII0e KOJn-
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JecTBO GAKTEPHI M IPOCTEHINNX, KIETKH KOTODPLIX CIIYIKAT HUC-
TOYHHKOM DeikoBoro nuranusa. MyryaiucTidyecKre OTHOIIEHUA
IPOABIAIOTCA MEXK/AY HeKOTOPEIMH TEPMHUTAMYM M IPOCTEHIIINMHA
(*KryTHKOBBIMHK), OGMTAIOIMMHE B KHIIEYHHKE TEPMUTOB, HE
CIIOCODHBIX CAMOCTOATEILHO IePEeBAPUBATE APEeBECHHY, KOTOPOH
nuTaioTcea. Tponuueckue MypaBsyM PasBOAAT rpubHEIE cagbl HA
JIACTBAX, NIPHHECEHHBIX B MypaBeWHHK, yA0OpAs UX CBOUMHU
BeIZleTeHUAMA. PacTymue 3gech rpubsl MOJyYalOT BCE YCIOBUA
JUIA MKU3HE/IeATeIbHOCTH M, Pa3pylias KJIeT4aTKy JHUCTheB, obe-
cnegdBaOT nuineii Mmypaebes. IIIUPOKO M3BECTHHIM NPUMEPOM
MYyTyanu3Ma ABJAAETCH JHIIARHUK — MYTYAJIHCTHYECKHE OT-
HOIIEHUS Bogopocau ¥ rpuba. PyHKOUOHAIBHAA W MOPGHOJIO-
THYeCKas CBA3L MY HUMH HACTOJLKO TECHA, YTO JUIIANHY-
KH MPaKTHYECKH COCTABJIAIOT eWHBIA OPraHHU3M.

B cocraR MmaiHAKOB BXOAAT NPEACTABATENH TPEX KJac-
coB rpubos — AckoMuiiersl, Basuanomunersl 1 PUKOMHUIETEI.
B cBOGOAHOM COCTOAHHUH JIMIIAWHUKOBEIE I'PUOLI, I0-BHUMOMY,
B npupoje He Berpedaiorcda. Cum6uo3, BepOSATHO, BOBHHK M3
napasuTuaMa rpuba Ha Bogopocnax. 'mdsr rpuba (MEKPOCKO-
nudecKue HUTH, obfpasyioniue ero tesno) obpasyiT BcackiBa-

IOIHe OTPOCTKH, MPOHUKAII[HE BHYTPH NPOTOIIACTA KJIETOK
Bojopocneit. Yepes Hux rpub mosydaeT BemecTBa, aCCHMUJIIH-
pPOBaHHEIE BOJOPOCAAMH B peayabrare orocuaTesa. Bogy u mu-
HepaJbHbEIEe BEIecTBA BOZOPOCIH noay4aoT us rud rpubda. I'pubd
IocreneHHo yOuBaeT KJIeTKHA BOAOPOCJeH, a 3aTeM HCHOJIb3yeT
HX OCTATKH, IIepexojs K canpodurHoMy nuranuoo. Beero B mpu-




pone HacuuThiBaeTca Oosee 20 ThiC. BUIOB 3TUX OPraHU3MOB,
4TO CBHJIETEJILCTBYeT 00 ycmexe Takoro cnocoba cymecTBOBAHUA
(puc. 6.18).

Cum6m03. Tepmun «cuMbuo3» GuL1 npeaoxen A. lle Bapu
B 1879 r.

OCHOBbI 3KONOMMK

PaanuuHble GOpMbl COBMECTHOTO CYLIECTBOBAHUS Pa3HOBMAOBLIX OPraHM3MoB, COCTABNA-

OWKUX CUMBUOHTHYIO CUCTEMY, HA3bIBAKOTCA CHMGHO30M.

CuMOHOHTEI YaCTO XapPaKTePHU3YIOTCA MPOTHBOMOIOMHEIMHI
NpU3HAKAMHM: NOABHIKHEIE ¥ BeAyIllWe NPHUKpeIIeHHbIN 06pas
JKU3HH, obnagaonue crnocodaMy U CpeICTBAMH 3allUTHI U JIH-
meHHbIe HX. TakuM 06pa3oM, OAHH H3 NAPTHEPOB CHMOMOHTHOM
cucTembl uiau 06a BMecTe npuHoGpeTaT BO3ZMOM¥HOCThE BHIMTPHI-
ma B 6opsbe 3a cymecrsoBarue. HekoTopsie oTedecTBeHHBIE
aBTOPHI yHOTPebJAIT TEpMHH «CHMOMO03» B CIAMIIKOM Y3KHX
rpaHMIEAaxX, UCIOJb3YHA ero JHUIlb AaA 0003HAYEeHUA TECHBIX MY~
TYaJUCTHYECKHX CBA3eil, HCKJIIYad BO3MOMKHOCTh CAMOCTOA-
TEeJHbHOTO CYIIeCTBOBaHUA X0TA Obl 0AHOro M3 cuMOuonTOB. Of-
HAKO B COBPEMEHHOH OMOJIOrMHM TepMHUH «CMMOMO3» NPUHAT
B €ro NepBOHAYAJBHOM IMIMPOKOM 3HAYeHHH Kak Jiobasa dopma
COKHTEJILCTBA ¢ 00pa3oBaHUEM CHCTEMbl BBAMMOCBA3EH; MyTY-
aJM3M B IJaHHOM cJy4ae o0o3HavaeT THI cuM0HO3a, IPH KOTO-
POM 3TH B3aMMOCBA3U 000100BEINOAHEI (00U TENBHED). Kom-
MEHCAJM3M, IaPA3HTH3M ABJISKTCA WHBIMH THIaMH cuMOHO3a
10 XapakTepy OTHOINEHHH Me)XKAy MapTHepPaMH.

Kmouessie cnoea: 6MOLIEHO3, BUAOBAA CTPYKTYpa, AOMUHAHTHI, 3U-
¢UKaTOpbl, NPOCTPAHCTBEHHAA CTPYKTypa, APYCHOCTb, TpodHUyecKan
CTPYKTYpa, NpoAyUeHTbl, KOHCYMEHTbI, PeAyLIeHTbI, NULLEBbLIE Lenu,
NULLEBLIE CETH, IKONOrMYECKUe NUpamMuabl, aKocucTema, Guoreoue-
HO3, UMKIMYECKKe, nocTynartenbHble U3MeHeHus B 6GruoreoLeHosax,
CYKLECCHSA, KIMMaKC, HENTPanu3Mm, KOHKYpPeHUUA, aMeHcannam, na-
pPas’uTU3M, XULLHWYECTBO, KOMMEHCaNU3Mm, NPoTOKooNepaLus, MyTy-
anuam, cumobmos.

TEMbl PE®OEPATOB

1. B1uoueHo3bl (IKOCMCTEMbI) PA3HOr0 YPOBHA, UX CONOAYMHEHHOCTb
B rno6anbHOW akocucteme — Guochepe.

2. Bugosoe U 3KonoruvyecKoe pasHoobGpasue 6uMoLeHO3a KaK OCHOBa
€ero yCTOH4MBOCTH.

3. PaanuyHble aKoNoruyecKue nupamuibl M COOTHOLWEHWE OPraHM3MoB
Ha pasHbiX CTYNEeHAX.




OCHOBBI 3KONOM MK
4. CyKkueccuu U mx GopMmbl.

5. MyT1 noBblWEHUA GUONOrHHECKON NPOAYKTUBHOCTH B UCKYCCTBEHHbIX
3IHOCHUCTEMAX.

HKOHTPO/ILHLIE BONPOCHI

1. OxapaxTepuayiTe BUAOBYIO U NPOCTPAHCTBEHHYIO CTPYKTYpYy Guoue-
HO3a.
. Y70 TaKoe uenb NUTaH1sa K 4TO NEMMT B ee OCHOBe?
. Yem otnuyaerca 6MOreoLleHo3 OT IKOCHCTEMBbI?
. Yem oTnuyaTCs arpo3aKoCHCTEMbI OT eCTECTBEHHbIX 3KOCHCTEM?
. KakoBa npuumMHa cMeHbl GUOLEHO30B U KaK OHa ocyllecTBnseTca?
. OxapaKrepuayitTe ABe OCHOBHble GOPMbI MEXaHU3MOB BHYTPUNONY-
NALMOHHOW perynauuu. Npuseaute npumeps.
. Mepeuncnute GopMbl B3aUMOOTHOLEHUH MEMY OpraHu3Mamu.
. flaiTte onpeaeneHue XMilHWYecTBa U napasuTtuamMa. MNpusegute npu-
Mepbl U3 MUBOTHOrO M PAcTUTENLHOTO MKUpa.
9. Y10 TaKoe KoMMeHcanu3m? PaccKamuTe 0 pasHbix GopMax KOMMeH-
canuama.
10. [aiTe onpeaeneHue KOHKYPeHLUMU KaKk GopMbl B3aWMOOTHOLLIEHWHA
MEMJy BUAAMM.
11. OxapaKTepu3ayiTe NONOHKUTENbHLIE B3aUMOAEHCTBUA MEXIY BUAAMMU.
Mpuseaute npumepsl 0BNMraTHOroO U GaKynLTaTUBHOTO MyTyanuama.
12. Y10 03Ha4aeT B COBPEMEHHOW GMONOrUM NOHATHE «CUMOMO3», NPU-
HATOE B €ro NepBoHa4anbHoOM LWWPOKOM 3HAYeHUU?

O s WN
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BMOCDEPA U HEJIOBEK

MNpouuTas 3Ty rnasy, Bbl y3HaeTe:

Y10 Takoe 6uocdepa;
KTO BBEN TEPMUH «Guocdepar;
B 4eM 3aKnwvaetcs yyeHue B.W.BepHaackoro o 6uocdepe;

KaKoBbl CBOWCTBA XUBOro BelWECcTBa KaK CaMOi aKTUBHOW HOpMbl
martepuu Bo BceneHHoON;

4To TaKoe Hoocdepa;
® Kaxk pa3BuBanoCbL B3aMMOJENCTBME NPUpPOAbl U 06WeCTBa;

B 4YeM Bbi3BaHO COBPEMEHHOE KPU3UCHOE COCTOAHUE BUoCchepbl U KaK
[OCTUrHYTb YCTOHYMBOrO pasBuTMA NPUPOabl W 06LLecTBa.

CoBpemenHOe HeGJaronpuaTHOE COCTOAHHE OKpYIKalomei
4YeJI0OBEKA Cpefbl, H3MeHEeHHOH X03AHCTBeHHOH JeATeIhHOCTLIO
Jojei, morpeboBaso paccMOTPeTh B3aMMOOTHOIIEHHA 4eJso-
BEKa W NPHPOALI B CHenHanbHO#U raaBe «Buocdepa m geno-
BEK».

OHa o4YeHb BayKHA JIJIA NOHUMAHHUA TOrO, YTO BO MHOI'HX Me-
cTax 4eJIOBEK B CBOEM BIMAHHMH Ha Gmocdepy BhIIIeJ 3a mpeze-
JIbI BOCCTAHOBHUTEABHBIX CHJI HIPHPOALL B TPeOYIOTCA CIeIHAb-
HBIe YCHUINA, 9T00BI H36eKaTh 9KOJIOTHYECKHX KaTacTpod.
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BMOCOEPA
M HENOBEK

7.1. Yyenue B.WU.BepHaackoro
0 6uocdepe

O\ Buocdepa — 310 ocoban o6onoyKa 3emnu, coaepmanlan BClO COBOKYMHOCTb XUBbIX Op-
raHM3MOB M Ty 4acTb BelecTBa NNaHeTbl, KOTOPas HaxoAUTCA B HENpepbLiBHOM o6MeHe
C 3TUMKU OpraHu3mMamu.

Tepmus 6611 BBefieH B 1875 r. aBerpuiickumM reosiorom 9. 3ioc-
com B pabore «IIpoucxoskaerue Anbmn», pacCMaTPHBAIOIAM
6mocdepy B YMCTO TONIOJOrHYECKOM (0T rped. topos — MecTo)
CMBICJIE KAK IPOCTPAHCTRBO, 3AII0JHEHHOE YKHU3HBIO.

PassepHyTOe yueHHE 0 6Hocepe cospano u paspaboraHo co-
BETCKHM ecTecTBOMCIbITaTe/ieM akageMukom B. . BepragckumM.
OCHOBBI 3TOr0 y4eHud, H3NoKeHHbIe UM B 1926 r. B Ki1accuye-
cKoM Tpyzae «Buocdepar, COXpaHAT CBOe 3HAYEHHE B COBpe-
MEeHHOI Hayke.

YyeHue BepHagcroro o 6uochepe — KpynHenwee obobuieHme B 061acTM ecTecTBO3Ha-

m HuA XX B. OHO 3HameHyeT co60oi NPUHLWNUANLHO HOBbLIA NOAXOA K W3YYEHWIO NNaHeTbl
HaK pa3BMBaIOLLEHCA CaMOPeryNMpyIoLLeRCs CUCTEMbI B NPOLWIOM, HacTosILLEM U Gyayuiem.
C oaHo# cTopoHsl, B.W. BepHaackuii paccMmatpuBaeT 6Mocdepy Kak o60a0YKy 3ema,
B KOTOPOH CyLLeCTBYeT M13Hb. B 3TOM NnaHe y4eHbii paznuyaer rasosylo (atmocdepa),
BOAHYIO (ruapocdepa) M KameHHylo (nuTocdepa) 060N104KK 3EMHOMO Wapa Kak cocTaBns-
ouune 6uochepsl — obnactu pacnpocTpaHeHuna Xu3Hu. C Apyroi CTOpOHLI, OH NpeacTas-
NAN ee Kak cucremy.

Bepraackmuit noguepkmnBa, uyro 6mocdepa — He NPOCTO IPO-
CTPAHCTBO, B KOTOPOM ODMTAIOT }KMBLIE OPraHM3MEI, a IeJIOCT-
HadA QYHKOHOHANIBLHAA CHCTEMAa, HA YPOBHE KOTOPOM peaiusy-
eTcH HepaspblBHASA CBSA3b NeOJIOTHYeCKHX H GHOJOTHYECKHUX IIPO-
IleCCOB.

Cocras 6uochepsl onpefenseTcs AeATeIbHOCTHIO MHUBBIX
OPraHM3MOB, NpeACTaABIAeT co00M pPea3yjlbTAT MX COBOKYIIHOM
XMMHUYECKOH AKTHBHOCTH B HACTOAIIEM M IPOILIOM.

Buocdepa oxBaThHIBAET HUKHIOKW YacTh aTMocdeps! A0 BEI-
COTHI 030HOBOT0 dKpaHa (20 — 25 KM), BepXHIOK YacTh JIUTO-
cepsl (KOpa BHIBETPHBAHUSA) B BCIO ruApochepy H0 rIyOHHHBIX
cloeB oKeaHa. HUIKHASA rpaHMIA ONYCKAETCH B CPeJHEM Ha
2—3 KM Ha cyme u Ha 1 —2 kKM HHKe JHa oxeaHa. Cioit ar-
mocdepsl, Bca ruapocdepa 1 4acTs JUTOCOhEDEI, T'Zle IOCTOSAHHO

l
|
|
1
\




HJIA BPeMEHHO (CJy4ailHO) NPHCYTCTBYIOT KHBBIE OPraHW3MEI,
M oM, Npeobpa3oBAHHBIE B HPOLLIOM XH3HBIO MJIM HCILITAB-
II¥e BIHAHUE «OBLIBIX Omochep», coCTABIAIOT Mezabuocgepy.
B nesnom merabuocdepa mpeacrasiser coboit cymmy 6mochepsl
n Metabmochepsl — npeoOpPa30BAHHOIO MKU3HBIO PIYOMHHOIO
csosi auTocepsl, B KOTOPOM HBIHE JKHBYI[HE OPraHU3MEI He
IIPHUCYTCTBYIOT.

CoBokynHOCTE Merabuocdepsl U apmebuocgepbt — TOTO
CJI0f1, B KOTOPOM JIETAIOT HCKYCCTBEHHEIE CIYTHHKY 3eMIH, —
npejcrasiasger coboit nanbuocgepy (puc. 7.1). B. . Bepuang-
CKHH oTMedaJ, 4TO «npefensbl 6Hochepsr 06ycaoBIeHE! mpe-
JKJe BCero MmoJieM CYIIecTBOBAHMA KU3HH». BepTukanbHad
MOIIIHOCTE TAKOTO «II0JIA CYIeCTBOBAHUA JKU3HH» B OKeaHaX
MOKeT cocTaBaaTs Gonee 17 kM, Ha cyme — 12 kM. Ilpu sTom
3HAYUTENbHBIX BEJIMUYHUH JOCTHTaeT Toaia merabuocdeps:, ox-
BATHIBAIOIIEH Ocajo4YHbBIe MOPO/Jkl, HO OHA HE ONYyCKAaeTCA HAa
MaTepuKax rayosxe caMeix fonbinux raybome okeana— 11 kM
(amecs Temneparypa pocruraer 200°C) u He mogHuMaeTcsH
BeIIIe HAMOOJBIIMX NJIOTHOCTEH O30HOBOrO aKpaHa: 22 —
24 kM. CrnefgoBaTeibHO, €6 MAKCHMAJBHAA TOJIINHA 33 —
35 kM. Teopernueckn npenensl 6Hochepsl HAMHOTO MIKUpe, O~
CKOJBKY B THAPOTEpPMAaxX HA lHe OKeaHa (MX HABBAJIM «UePHBI-
MH KYPHJABIIUKAMHA» M3-3a TEMHOTO I[BeTA M3Bepramoinuxcs
BOJ) Ha ray0MHAX OKOJIO 3 KM O0HADY’KeHBI OPTAHMU3MEI, M-
pymue npu temnepatrype ao 250°C. Ilpu gaBieHUH OKOJIO
300 aT™ Boja 37€Ch He KMIIUT, ¥ B 3THX YCIAOBHAX OPraHU3MBI
BBIKHUBAKIOT (Ipelesbl KU3HU OrPAHHYEHBI TOYKAMH IpeBpa-
IeHWUA BOABI B Iap M JeJ M AeHATYPAlluH «CBOPDAYMBAHUSA»
Genxon).

Ileperperas »xugkas Boja obHapy:keHa B guTochepe 1o
ray6our 10,5 kM. I'ny6sxe 25 kM, D0 OLleHKaM, JOJYKHA CYIIe-
CTBOBATH KpUTHYecKas Temneparypa 460 °'C, korga npu mobom
JABJI€HHUH BOJA NMPEBPAIIAETCH B AP U KU3Hb NPHUHIIUITAAb-
HO HEBO3MOKHAa. YUYeHbIil BeIZIEJHT B Omoctepe rayboko pas-
HOpPOJHBIE, HO Ie0JIOTHYeCKH B3aMMOCBA3AHHBIE THIILI Be-
IIeCTB: MXHUBOE BEIeCTBO (Bce JKHUBhIe OPraHu3Mbl); OMoreHHOE
BEIeCTBO (reooruyecKue nopoisl, CO3AaHHEIE JeATEeIbHOCThIO
JKHBOT'0, — TOPIOYHEe MCKONAaeMble, H3BECTHAKH, KaMeHHBIA
YroJik); KOCHOe BelmecTBO (reonormuyeckue obpasoBaHusA, He
BXOASAIIME B COCTAB MUBLIX OPraHM3MOB U He CO3laHHEIE HMH,
HaIpuMep MarMaTHYecKHe FOpHbIe IIOPOJbl); OMOKOCHOE Be-
mecTBO (co3maeTcsa ONHOBPEMEHHO YXMBBLIMH OpPraHM3MaMu
M ImpolleccaMu HeOpPraHWYecKOd mpupojbl, HAIpUMep MOYEBa,
OKeaHWUYeCKHe BOJALI, HedTh); paAHOaKTHBHOE BEIeCTBO; Be-
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BHUOCDEPA
IIecCTBO KOCMHYECKOT0 NPOHCXOXKIeHHUuA (METGODHTH, KOCMH- W YEMOBEK

yecKas NbLJIb).

LleHTpanbHbiM 3BEHOM B y4eHun B. WM. BepHaackoro o 6uochepe aBnseTcs npeacrasneHue

m 0 #MuBOM BewecTse. OH NepBbiM NOCTYIMPOBAN Te3UC 06 UCHIIYUTENBHOW PONK MHUBO-
ro BewecTsa, npeobpaaylowero o6nuk nnaxetsl. O6Wwan macca MUBOro BewecTsa co-
CTaBNSIET HE3HAYMUTENbHYIO YacTb Macchl Guocdepbl. Tem He MeHee yYeHbiH, onvpasch Ha
MHOMOYMUCNEHHbIE JaHHbie, CHUTaN HUMBOE BellecTBO Haubonee MOLLHbIM FeOXHMMUYECKUM
W 3HEPreTHYecKum GaxkTopoM, Beayuwend CHMNon nnaHerapHoro pas3sutuA. Mo cnosam
B. M. BepHaacKoro, *Ha 3eMHOM NOBEPXHOCTH HET XMMMUYECHOW cunbl 6onee NOCTOAHHO
AEACTBYIOLEN, a noToMy Gonee MOryLwecTBEHHOW MO CBOMM KOHEYHbIM NMOCNEACTBUAM,
4YeM MMUBbIE OPraH13Mbl, B3ATbIE B LENOMs.

VyacTHe KasKaoro OTAEJLHOTO OPraHA3Ma B Te0JIOTHYecKon
MCTOPMH HUYTOXKHO Mano. Ho B cBoeil COBOKYITHOCTH YKHUBBIE
cymecTsa — 0cobulil, rinobankHBIX pasMepoB akTop. MMerHO
JKUBBIE OPraHU3MB!I YIABJIHMBAKT U npeobpasyioT Ay4HCTYIO
spepruio ConHna u cospaioT 6eckoHewHOe pasHoobpasue Halle-
ro mupa. 'naBaBIM TpaHCHOPMATOPOM KOCMHYECKON 9HEPTrHH
ABJIAETCH XJOPODHUIT — 3eieHOe BelecTBo pacTeHuii. Toabsko
3eJIeHbIe PACTEHHSA CIOCOOHBI TTOrJIOMIATE Y9HEPTHIO COJTHEYHOTO
H3NYIEeHUA ¥ CUHTe3UPOBaTh NMePBUYHbBIE OPraHudYecKHe CoeqH-
HeHUsA. ITOT 3eJIeHbIH sHepreTHdYecKuil MOTEHIHAT H JIEXKHUT
B OCHOBE COXPaHeHHA ¥ NOJAePKaHNuA BCero >KMBOI0 Ha HaIe#l
niaHeTe.

OT ApYruxX KOMIOHEHTOB NPUPO/b] JKABbIE CYIIECTBA OTJIH-
gaoTca OosnbIHUM pazHooOpasueM, NOBCEMECTHBIM pacnpocTpa-
HEeHHWeM, JJIHTEeILHOCTHIO CYIIeCTBOBAHUA B MCTOPHH 3eMJH,
n3bupaTeILHLIM XapakTepoM GHOXHMHYECKOH JeATelbHOCTH,
OUeHBb BRICOKOI XMMHYeCKO# aKTUBHOCTHIO. B. . BepHaackui
paspaGoran npejcTaBieHEne o6 OpraHM30BaHHOCTH OMochepsl,
KOTOpasi NPOABIAETCS B COMIACOBAHHOM B3aMMOJEHCTBUM HH-
BOT'O M HEXXHBOrO, B3AUMHON NpHCHOocob0IAeMOCTH OPraHu3Ma
u cpensl. «OpraEmam, — nucan BepHajckuii, — MMeeT geio co
cpefoil, ¥ KOTOPO# OH He TOJABKO HMpucnocobneH, HO KoTOpas
npucnocobiieHa ¥ K HeMy».

B. . Bepraackuii obocHOBAN BaskHeNHIIWe NpeACTABICHUHA
o0 opMax npeBpanleHUs BellecTBa, NyTaX OMOreHHON# Murpa-
MM AaTOMOB, T.€. MUI'PAIMM XUMHYECKHUX 3JIeMEeHTOB IIpH y4a-
CTHH XHMBOTO BelleCTBa, HAKOIUIEHHH XHMHUYECKUX 3JIeMeHTOB.
OpraEuaMbl CBA3AHEI C «OKPYKAaOIIeil cpeoil 6MOreHHBIM TO-
KOM aTOMOB: CBOMM JbIXaHHEM ¥ pasMHoxeHuMeM». [InTanue,
ABIXaHWEe ¥ Pa3MHOMKeHHe OPraHu3MOB U CBA3AHHBIE ¢ HUMH
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PakoBHHbI MOAAIOCKOB
B M3BECTHAKE
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NPOLECCHI CO3JaHNAA, HAKOILIEHUA U Paclajia OpraHudyecKoro Be-
miecTBa 06ecreunBaAIOT IOCTOAHHBLIA KPYTrOBOPOT BEIeCTB M I1e-
pemMenieHEne s5Hepruu. C KPyroBopoToM BellecTB cBA3aHa OMO-
resHaa murpanua aromor (C, H, O, N, P, S, Fe, Mg, Mo, Mn,
Cu, Zn, Ca, Na, K u zap.), oTpakawiias croco6HOCTb 3KHUBOT0
BEIECTRBA IlepepaclpesensaTs aToMbl B 6mochepe. MuOrue opra-
HH3MBI cCIOCOOHEBI HAKAIUIMBATE, KOHIEHTPUPOBATE B cebe onpe-
JleJIeHHBIE 3JIEMEHTHI, TIPH 0YeHb MAJIOM COJAEPIKAHUM UX B OKPY-
salomen cpexe. Hanpumep, xenesobakTepuy crocoGHBI AKKY-
MYJUPOBATL M3 cpeAbl OOMTAHUA JKeJle30; MHOTHE MOJLIICKH
H KHIIEYHOIIOJIOCTHBIE — KaJbI[Hid; XBOI{H, ZUATOMOBLIE BOJO-
pocau, pagiuoONSpHN — KPeMHHH; ryOKH — HOMa; acuuammu —
Ba"agui. OTMupas, OpraEu3Mel 06pasyIOT CKOMJIEHHSA dTUX Be-
IIeCTE, MPOMCXOAHUT OTIOMKEHNE CYINb(OUA0B 1 MUHEPATIBLHOMN
cepsl, 00pasoBaHKE CEPOBOAOPOAA W APYIHX coefuHeHHi. Boa-
HHUKAKIOT 3aJIeKH U3BECTHAKOB (pHc. 7.2), 60KcHTOB, OcagouHas
JKeJlesHas pyaa.

Boasmum pasHooOpasueM OpPraHUYECKHX COeJHUHEHHM Xa-
PaKTepH3yeTCHA COCTAB CAMHMX OpraHuaMoB. Biarogaps sxuBomMy
BeII[eCTBY Ha IIaHeTe 00pa30BAHCEH IOYBLI H OPraHOMHHEPAJIB-
HO€ TOIMIMEBO. B KUBBIX OPraHM3MAax IPOTEKAIOT CJA0MKHelmue
duoxumMuuecKue npouecchl. MaTepnan U 9HEPruo XUBLIE Cy-
mecTBa OepyT B OKpykaomeit cpege. CreloBaTeIbHO, OHH IIpe-
06pasyioT cpeay yKe TOJIBKO TeM, 9TO KHUBYT.

JKuBoe BelecTBO AKTHUBHO YYACTBYET TAKYKe B IPaAHAMO3-
HBIX IpoIleccax mepeMeIeHus, MUTPalMi aToMoB B 6uocdepe




gepes3 cucTemy riaobajspbHOro Kpyrosopora pemecTB. Haubonee
3HAYMMBIMY 3JIEMEHTAMHM KPYTrOBOPOTA BEIIECTB ABJIAITCH yrjie-
pPOJi, KHCJIOPOJ, asoT, ¢ochop u cepa.

IIponeccsl KPyroBOpoTa NPOUCXOAAT B KOHKPETHBIX 3KOCH-
cTeMax, HO B IIOJTHOM BHuJe OHOreoxuMHUYecKHe IIUKJILI Peaiu-
3YIOTCS JIMIIL HA YPOBHE Omocdeps! B IEJIoM.

Taxkum ob6pasoM, KMBOE BelecTBO IpeAcTaB-
asier coboi caMyio aKTHBHYIO (hopMy MaTepuu BO
Beenernnoit. OHO NPOM3BOAUT I'MTIaHTCKYIO Me0XH-
MHYEeCKyI0 paboTy, BREINOJNHAA PAJ BarKHeHIIHX
PyHKYUlL HuB02z0 8euwecmaa 6 buocgepe.

B. . Bepuanckuii BeIIEJISIeT AT TAKAX QYHK-
18510508

IMepsasn ¢pynrxyus — zasoean: npeobirana-
0as Macca ra3oB Ha IUlaHeTe uMeeT OMOreHHOe
npoucxoxaenune. Tak, kucaopon armocdepsl Ha-
KOIJIeH 3a c4yeT (OTOCHHTE3a; BCEe NOA3eMHEIe
rassl — MPOAYKT Pas3JIoKeHHs OTMepIeil oprasHu-
Ku. B nenom 6rarogaps razoBoil GyHKIINHA XKHUBOTO
BeIIleCTBa IMMPOMCXOAAT MAT'DAIIHH I'A30B M MX IIpeBpa-
menue, hopMupyeTcs rasoBslil cocTas 6uochepsl.

Bmopasa pyHEYURL — KOHYEHMPAYUOH-
HaA: OPTAaHU3MBI H3BJIEKAIOT M3 OKpYIKaomei
Cpejibl MHOTHE XHMHAYEeCKHe BJIeMeHTHI, KOTOphie
HCIOJB3YIOT JJIA NOCTPOeHusA cBouX Tes. KoHIEHTpaunu aTux
3JIEMEHTOB B TeJIAX XHUBEIX OPraHU3MOB B COTHH M THICAYH Pa3
BBllIIEe, YeM BO BHEIIHeH cpeje.

Cpean HakaNIMBaeMBIX OPraHU3MAMH 3JIEMEHTOB Ha MEPBOM
MecTe CTOHT YIJIepoJ, a CPeid MEeTAJIJIOB — KAaJbIWii; KOH-
INEeHTPATOPAMH KDEMHHA ABJAITCA AHATOMOBBLIE BOAODPOCJH,
iopa — Oypseie Bojopocau (laMuHApHA), hocdopa — cKeseTs
IO3BOHOYHBIX KHUBOTHBIX.

Tpemva pyrryua — OKUCAUMENBHO-B0CCTNAHOSUMENLL-
Hasn, obecneynBalIas XUMHAYECKOE PEeBPAIleHHe BellecTs,
KOTOPHIE COJePIKAaT ATOMEI C IEPEMEHHOM CTENEeHbI0 OKHUCIeHH A
(aTO B OCHOBHOM CO€IHHEHHA jKejesa, Maprasna u ap.). B pe-
3yJAbTaTe OKHMCIUTENBHO-BOCCTAHOBHTEJBHBIX IIPOLECCOB Opra-
HU3MBI, O0HTAIOIIHAE B BOAOEMAX, PEryIMDPYIOT KHCIOPOIHBLIH
Pe’KHUM H CO3[AI0T YCJIOBHA /i PACTBOPEHHA HJIM Ke OcaKie-
HHUA pAJa MEeTaJIOB (BaHAAWA, MapraHell, KeJie30) H HeMeTal-
JIoB (cepa) ¢ mepeMeHHON BaJeHTHOCTHIO.

Hemeepmaa ¢pynrxyun — buoxumuveckasn, obecneun-
BalOIas pasMHOMKeHHe, POCT B IepeMellleHHe B IIPOCTPAHCTEE
JKHMBOr'0 BEILlECTBA.

BHUOCPDEPA
M YENOBEK

Baaaumup UBaHoBuY
BepHaaCKui
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IHaman ¢pynxyusa — IHepzemuiecKan: AKKyMYIATHA
aHepruu CoJHIA K ee ImOCHeAyIOINee NepepacupeieleHne Mesk-
IV *KUBBIMH KOMIOHeHTamMu 6mocdepsl. Equncreennsiit Ha 3eM-
Jie mpoIecc, KOTOPbIH He TPATHT, & AKKYMYJHPYET COMTHEYHYIO
9HEPTrHI0, HAKAIIJIMBAET €€ NMYTEM CO3JaHHS OPraHHYECKHX Be-
mecTs, — 210 ¢orocuHTe3. HakonnenHas coMHeYHAA 9HEPrUud
obecrieumBaeT NPOTEeKaHHE BCEX KUSHEHHBIX IIPOIECcCoB. 3a Bpe-
M#A CYIIeCTBOBAHUA KU3HH Ha 3eMJIe JKUBOE BeIlleCTBO IpeBpa-
THJIO B XMMHYECKYIO SHEPIUIO OTPOMHOE KOJMYECTBO COTHETHOM
sHepruu. IIpu aTOM cyliecTBeHHAadA ee YacTh B XOJe reojiorude-
CKOM HCTODHH HAKONHWJIACE B CBA3AHHOM BHJe (3aJeXu yrisd,
He()TH B APYTHX OPraHUYeCcKHX BEILEeCTB).

B cBA3EIBAHMY B 3aIIaCAHWM COJIHEYHOM SHEPrHH 3aKjioda-
eTCA OCHOBHAA IIaHeTApHAA (QYHKIIHA KHBOTO BellecTBa.

Baxueimeii uacTsio yuenus o 6uochepe B. 1. Beprajgckoro
ABJAIOTCS [IPEJCTABJIEHUS O €e BOSHHUKHOBEHHH H DAa3BHTHH.
B spoaronmuu 6mochepsl Kak raobanbHONR cpefbl YKU3HU BhlJe-
JAITCH NATH OCHOBHBIX MCTOPHYECKHMX STAIIOB, OTPAXKAIOIIHUX
3aKOHOMEPHOCTH ¥ IOCJIeL0BATEILHOCTE (DOPMHPOBAHHUSA OCHOB-
HBEIX cpef *Xu3HHU: | — BOZHHKHOBEHHE H PDA3BHTHE XH3HH
B Bojie; II — nmosiBieHue y ruipo6uoHTOB cuMOHOHTOR (Mapasu-
ThI, MyTYAJIHUCTEI), T.€e. GOPMUPOBAHNE HOBOM CPeAbl YKU3HU —
opraauamoB-xo03seB; III — zaceseHEne opraEM3MaMy CyIOH CO
c(hOpPMHAPOBABIIAMMCS HOBEIMH CPeIaM¥ YKH3HN: Ha3eMHO-BO3-
aymrHO#M ¥ mougroii; IV — mosBieHune yesioBeKa U NpeBpalleHHe
ero u3 obsrgyHOro 6HOJIOTHYECKOro BHAA B OHOCOIHANILHOE CY-
mecTBo; V — mepexof 6nocdepsl mox BIAAHHEM Pa3yMHOI fe-
ATEJHLHOCTH YeJIOBEKa B HOBOE KA4YeCTBEHHOEe COCTOAHNE — HOO-
cgepy.

B uenom yyeHue o 6uocdepe B. U. BepHaacKoro 3anoMuno 0CHOBbI COBPEMEHHbIX npeg-
CTaBNeHHA 0 B3aMMOAEACTBMM MMBON M HEMWBOW Npupoabl. MpaKTUHecKoe 3HavyeHue
yyeHus o 6uocdepe OrpoMHO. B HalM AHW OHO CNYUT ECTECTBEHHO-Hay4HOW OCHOBOW
paLMoHansHOro NPUPOAONONL30BaHWA W OXpaHbl OKPYXaloLlel NpUpoAHON cpefbl. Bex-
uom TBOpYecTea B. . BepHaacKoro ctano yyeHue o Hoocdepe, T. e. chepe pasyma.
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Knwu4eBbie cnosa: 6uocdepa, MMBOE BelllecTBo, Hoocdepa.

HKOHTPOJIbHLIE BOMPOChI

1. KaxkoBbi BaHe#lwne nonoxeHus yyenun B.W. BepHaackoro o 6uo-
chepe?

2. KaKoBbl CBOWCTBA MMBOro BELLECTBa KaK CaMOW aKTUBHOW $OpPMbI
martepuu Bo BceneHHon?



BEMOCDEPA

7.2. Hoocdepa M YENOBEK

Hoocdepa (o1 rpey. noos — pasym M sphaira — Wwap) — 370 HOBOE COCTOsIHUE Buoche-
Q pbl, KOrAa pasymHas AenTenbHOCTb NIOAEN CTAHOBMUTCH rMaBHbIM GakTopoM, 06yCnoBnu-
BalOWMM ee pasBUTHE.

IloraTre HoOocheps! BBeAeHO QPPAHIY3CKUMH YYEHBIMM —
maremaTukoMm J.Jlepya u naneosTosoroM u hunocodom I1. Tei-
sapom ae lllappenom. OEM XapakTepH30BaIM Hoochepy Kak oco-
Ob1it, HafGHOChEPHBIH ¢ MBICIUTEILHBIN ILJIACT» , KOTOPKII ¢«0KY-
THIBAET ILJIAHETY».

B 1930 — 1940-x rr. B. 1. BepraacKuii ganbioe passui
u yrayboun yuenue o Hoochepe. OH noruman noj Hoochepoi HO-
BO€ 3BOJIIOIHOHHOe cocToaHue Buochepst. [To B.U. Beprancko-
MYy, Hooctdepa — BBICIIHI THIT HeJIOCTHOCTH Onocdepsl, ynpas-
JAeMBIN 3a CYeT TEeCHOH B3aMMOCBASH 3aKOHOB IIPHPO/BI, MBILI-
JIeHUHA ¥ CONHANBHO-3KOHOMHMYECKHX 3aKOHOB obmectBa. OT-
JeNnbHBIE CTPYKTYPHO-QYHKIIHOHAJILHEIE 3JIEMEHThI Hoochepsl —
chephbl BeAyIIero 3Ha4eHHs YeJI0BeYecKOoro pasyma — (opMH-
PVIOTCH yiKe Ha COBPEMEHHOM 3Tame o6IecTBeHHOr0 PASBUTHA.
«YesoBeuecTBO, B3ATOE B neyom, — mucan B. . Bepragckmit, —
CTAHOBHUTCA MOIIHOM reoJiorHvyecKoil cunoii. 1 mepen HuM, me-
pPel ero MhICJBIO M TPYAOM BCTAeT BOIIPOC O HepecTpoiike 6uo-
cepsl B HHTEpPecax cBODOJAHO MBICAALIEr0 Ye€I0BEYEeCTBA KaK
€/IHHOTO IeJ0ro. JT0 HOBOE cocTosHHe Omocdepsl, K KOTOPpOMY
MEI, He 3aMedasd 9Toro, npubanKaeMcs, ¥ eCTh Hoocdepas.

Cmeics yueHHA 0 Hoocdepe cocTOMT B caeayiomeM. [losas-
JleHHe Ha 3eMJie YeJIOBeKa 03HAYAJIO HOBBIM OIPOMHEIN miar
B 9BOJIIOIUH IIaHeTHl. YenmoBek, no mEeEnio B. K. Bepraacko-
ro, sBafAeTcA 4YacThio 6Guocdepsnl, ee onpemesieHHON QYHK-
nuei: «YenoBedecTBO KAK KHUBOE BEIIECTBO HENPEPEIBHO CBA-
3aHO ¢ MaTepHaJbHO-dHEPreTHYEeCKHMH IPOIECCAMH OIpene-
JIeHHOH reosiorudeckoit ofonmouxu 3emau — ee Gmocdepoii.
OHoO He MOXxXeT (pu3HUUYeCKH OBITH OT HEe HE3aBHCHMBLIM HH Ha
OJHY MUHYTY». BoaaeiicTBHe 4ejioBedecKoro obmecTsa Kak
eJIMHOTO 1eJIOro Ha NPHPOAY II0 CBOEMY XapaKTepy pPe3Ko OT-
JAAYaeTcA OT BO3AeMcTBHIE Apyrux GopM KHUBOTrO BeIleCcTBa.
Ero akTHBHOCTE MHOTOKDATHO YCKODSET BCE 3BOJIONUOHHBIE
IpoIecchl, TeMIbl KOTOPBIX OBICTPO PACTYT IO Mepe Pa3BHTHA
NPOM3BOAUTEJLHEIX CHJI, TEXHHYECKOH BOODPYKEHHOCTH IM-
BHJIH3AIHAHA.
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B. . Bepraackuii nucan: «PaHblne opraHu3Mbl BINAIHA HA
HMCTOPHIO TE€X ATOMOB, KOTOPhIe OBLIM HY)XHBI UM [JJH POCTA,
PA3MHOMXKeHHUs, MTUTAHUA, ABIXaHUA. Ye0BeK paCIIMpPHII 3TOT
KpYT, BJIHAA HA dJIEMEeHTHI, HY)KHBIe JJf TeXHHKH H CO3JaHHA
IUBWJINZ0BAHHEIX (JOPM KH3HH», UTO ¥ UBMEHHJIO «Be4YHEIH Ger
reOXMMHYECKHX IUKJI0B». YesoBedecKuil haKTOP B PASBHTHH
6moctepsl CTAHOBHTCA I'IABEHCTBYIOIIHM.

BepHajackuii BriepBhle BHICKA3AJ HAEI0 O POJIHM YeslOBEeKa
B 6uocdepe: «JIuk nnaseTsl — Guocdepa — XUMHYECKH PE3KO
MeHsSeTCH YeJIOBEKOM CO3HATEeJbHO M IVIaBHBIM o6paszom Geccos-
HaTeabHO. MeHAeTcA YeJOBEKOM (PU3MYECKH U XUMHUYECKH BO3-
AyimHas 000JM04YKa CYIIH, BCe ee IPUPOAHEIE BOABI».

[anbHellee HEKOHTPONUPYEMOE, HeHanpaBNeHHOe PasBUTHE AEATENBLHOCTH Niogen TauT
B ce6Ge onacHoOCTb, KOTOPYID TPyAHO npeaBuAeTb. UMeHHO noatoMy HEW3GEemHO HacTaHeT
BPEMS, KOrda AanbHenWwan 3BoNILUA NNaHeTsl, a cnejoBaTteNbHo, U YenoBe4yecKoro 06-
wecTsa aomxHa Gyaer HanpaBnaTLCA pa3ymoMm. Buochepa nocteneHHo cTaHeT npespa-
watscA B chepy pasyma. «brochepa nepedaeT Tak UKW MHaye, paHo MNK NO3AHO B HOO-
cdepy. Ha onpegeneHHOM atane pasBuTUS HeNOBEK BbIHYHAEH B3ATb Ha ceba OTBETCTBEH-
HOCTb 38 AaNbHEWLLYIO 3BONIOLMIO NNAHETbI, MHaye y Hero He GyaeT Oyaylieros, — yTBep-
Aan BepHaacKuiA.
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KOHTPONILHLIE BONPOCKHI

1. [aiTe onpeaeneHue NnoHATUS «HoOoChepa».
2. MNoyeMy BO3HUKIO NOHATHE «HoOCHepa»?
3. Kakue yyeHble passuBanu yd4eHue o Hoochepe?

7.3. BzaumocBs3b NpUpoAbI
U obuwecTBa. AHTPONOreHHble
BO31€eMCTBUSA Ha NPUPOAHbLIE
6MoreoLeHo3bl '

Buocdepa B peaysbTare CH0KHUBIIMXCA B IIPOIECcce 3BOJIO-
IUH B3aMMOCBA3eH B Npupoje, obecrneuynBalOIIUX MEeXaHU3M
KpyrosoporTa BelllecCTB, & C HUM H CYIIeCTBOBaHHE YXH3HH KakK
raobanbHOTO ABJIEHHA, BhipaboTasa cnocoOHOCTE K caMopery-
JANAMA ¥ HeHTPaJIWs3alUuy HEraTHBHBIX IponeccoB. 'apaHTom
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JIOB JIET CJIYKHJIa ecTeCTBeHHAsA GHoTAa B BUJe COOBIIEeCTs U KO-
cHCTeM B HeoOXoAHMOM oObeme.

OpHaKO B TeueHHe NPAKTHYECKH OJHOIO CTOJETHS CTPeMH-
TeJBHBIH Dporpecc HAYKY M TeXHUKH IPUBEJ] K TOMY, 4TO IO
MacmTabam BAHRAHEA Ha OGuocdepHBIe IPOIEcChl AeATEIbHOCTE
YeJ0BeYecTBa CTajla COMOCTABAMOM C eCTeCTBeHHBIMH (haKkTopa-
MU, OIpele/IABIINMHU pazsuTiHe 6uocheps! HA IPOTAIKEHHH TIpe-
AbIAYIIEH ee HCTOPHH.

YesroBeK M3AaBHA OKA3LIBAJ BIMAHHE HA IIPUPOAY, BO3AEH-
CTBYS KAK HA OTAEJbHBIEe BHALI PACTEHHMH ¥ XUBOTHBIX, TAK
u Ha coobmrecTa B nenom. Ho numse B XX B. aHTPONOreHHEIE
BO3/IeMCTBHA [0 CBOEMY 3Ha4YeHHIO AJA Omocdepsl BHIILIA HA
OAMH YPOBEHBb C €CTECTBeHHBIMH (haKTOPAMY ILUTAHETAPHOI'O MACII-
Taba.

(KOCBEHHBIX) BAMAHMA YEN0BEe4YeCcTBa Ha OKPYKaloulylo cpeay. HenocpeacTeeHHoe BNusaHWe
€ro Ha Npouecchl B OKpYXalowWweM MUPE HasbiBAETCA aHTPONHUYECKMM BO3EHCTBHEM.

Moa anTponoreHHbIMKM BO3ASHCTBMAMM NOHUMAIOT CyMMY NMPAMbIX M ONOCPEA0BaHHbIX

BnusHue neATeNbHOCTH YeJIOBEKA HA NPHPOAHBIE coobie-
CTBA Ype3BBIYAHO pazHOOOpa3HO U IPOCIIEKUBAETCH HA BCEX
ypoBHaAX 6uoctepsl. Kpuancuoe cocrogauue 6nocheps! B IePBYIO
ouyepejb CBA3aHO ¢ TAKUMH (hopMaM¥ aHTPONOreéHHOrO BO3Meit-
CTBHA, KAK MeXHOZeHHAA Jeamensrocms YeJloBeKa, T.e. Je-
ATEJBHOCTE C MCIOJb30BAHHEM TEeXHHYECKHUX CpPeCTB.

C TeXHOTeHHOH JeATeNbHOCTHIO CBA3AHBI CIEAYIOIIEe U3Me-
HEeHHU# B OKpy’Kalolieii cpeie: yIpoIeHUe SKOCHCTEM U Da3PhIB
OHMONOrHYeCKHUX IIUKJIOB; BBEJIeHHE B 9KOCHCTEMBI HOBBIX BHJOB;
nosABJIeHHEe FreHeTHYeCcKUX M3MeHeHHH B OPraHM3MaX PACTEeHHH
M KMBOTHBIX; KOHIIEHTPAIMA PACCEAHHON DHEPIUM B BHJE Te-
MJIOBOTO 3arpA3HeHUsA; HaKonJIeHue B 6Hocdepe razoobpasHoi,
JKUAKON M TBepAOH HOPM XUMHKATOB, NECTHIIHAOB, TAMKEILIX
MEeTAJIJIOB, PAJNOAKTUBHBIX BEeIIECTB; Fe0OXUMHUYECKe U3MeHe-
HHUA W HOBOOGpDA30BAHUA B IIOYBAX, BOJAX, F'OPHEIX IOPOAAX,
BO3/IyXe, BTOPUYHOE 3aCOJIeHHe, BTOPHYHOE MOJKHUCIeHHE.

Ilporpecc pasyma B BHUJe HAYYHBIX ¥ TEXHUYECKUX HOCTHU-
JKeHHIT [aJl B DYKH YeJIOBEKa CHJIBI, JOCTATOUHLIE JJIfd H3MeHe-
HUA 6MochepHBIX MPOIeccoB, M3BJIeUeHHs HemoCpeACTBeHHOMH
IMOJIB3BI U3 pecypcoB 6uocheps! Ges yiepba 11s ee MeXaHU3MOB
crabunpHOCTH. B aTOM nuiane yesloBeYecKHe BO3eHCTBHA Ha
6uochepy HMeIOT MOJIOKHUTENIBHBIN XapaKTep (BOCIIPOU3BOACTBO
IPUPOAHBIX PECYpPCOB, BOCCTAHOBJEHHE 3aIIACOB MOA3€MHBIX
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BOJi, ITOJIE3AIIUTHOE JecopasBefieHNe, PEeKYJIbTHBALMA 3eMelb
HA MecTe paspaboToK MOJIE3HEIX MCKOMIAEMBIX ¥ HeKOTOpEIe ApY-
rue meponpuaTud). OgHAKO TOrO Xe pasyMa He XBaTHJIO, YTO-
6Bl BKCILIYATHPOBATH OTH PECYPCHI, He BXOJAA B IPOTHBOPEYHE
C eCTeCTBEHHBEIMH 3aKOHAMMU CYIeCTBOBaHHA Gmocdepsl Kak
exmHOrO Hesoro. KpuamucHoe cocroaaue 6mocdepsl B MePBYIO
o4Yepenb CBASAHO ¢ TAKUMH (OpMaMH AHTPOMOTEHHOI'O BO3Aei-
CTBHSA, KaK npamoe ucmpebrenue pada eudos ’uevix op-
2aHU3MOE U YHUYMOodNceHUue cpedsl ux obumanus (Hanpu-
Mep, BEIpyOKa JIecoB, PACHAIIKA CTENel), 4 TAKIKe MEeXHOZeH-
Hoe 3azpAa3nenue 6uocgepsi TPOMBINIICHHBIMHA U GBITOBRIMU
OTXOAAaMHu, mecTunuamMu. B HacTosAmEee BpeMA aHTPONOreHHBIe
BEIOpOCEHL B 6uocdepy pasnmuuHBIX XHMHYECKHUX SJIEMEHTOB 1 Be-
IIECTB JOCTUIJIM YPOBHA, B PAJE CIYYaeB NPEBOCXOASAIIEro ecre-
cTBeHHBIE GHOreoXMMHUYeCKHe IOTOKH 3THX ajemeHTOB. Ocobo
onacHbIe 3arpASHAIONIME BEIeCTBa CAeAYIOIINe: JHOKCH CePhI
(BHIMBIBAHME AHOKCHJA cepbl M3 aTMochepbl NPUBOAUT K IO~
nagaHnio o6pasyIomnuXcs cCepHOil KNCJIOTH U cyab¢haToB Ha pac-
THTEJIbHOCTh, IOYBY M B BOJOEMBI); TAKEJbIe METAJIJIbI, B Iep-
BYIO OYepeAb CBHHEIl, KAAMHHA B ocobeHHO PTYTH (UenodKu
ee MHTrpal¥M ¥ IpPeBpalieHHsa B BRICOKOTOKCHUYHYIO MeTHJI-
PTYTH); HEKOTOPEIE KAHIEPOreHHEIe BEIeCTBA, B TOM YHCJE
foenzo(a)nupeHn; He)TH ¥ HePTENPOAYKTHL B MOPAX ¥ OKeaHAaX;
XJOpOpraHMYecKHue NecTHIUALI (0T jaT. pestis — 3apasa
cecidi — ybuBaTH) B CEJIBCKHMX PAMOHAX; OKCHJ] YIJIepOJa H OK-
cHuj asora (B ropojax); pPAZHOHYKJINABI ¥ JPYrHe PajHoaKTHB-
HbIE BeIlecTBa.

BarpsAsHeHHe TEPPUTOPHUH PAAMOHYKIMAAMH NPHBOAHUT
K MYTAT@HHLIM U3MEHEeHHAM KHUBBIX OPraHM3MOB, BKIIIOUAHA Ye-
noeexka. OHO IPOABIAETCA B CYIECTBEHHBIX OTKJIOHEHHAX OT
HOPMAJBHOTO Pa3BUTHSA, a TaKKe B 00LeM yXyAlleHHH reHo-
GoHAA MHOIMX HNONYJAANUI, YTO MOMKET UMEeTh TAMKeJble Io-
caefcTBUA ANA OYAVINHUX MOKOJeHHH.

B 6uoreoxuMHuYecKHe UKLl TENeph BKIAKOYAETCHA TAKKe
Gosb110i MepeYeHb CHHTETHYECKUX COeIMHeHM, He XxapaKTep-
HBIX JJISi €CTECTBEHHBLIX NPHPOAHKIX cpef (mecTHIUALI: repbu-
OuAsl, QYETAOUALL ¥ AD.; (PeHONBI B UX IPOU3BOJAHLIE; (DPEOHEI,
auoxcuHsbl). McToOUHMKAMY TeXHOTeHHOT0 3arpsasaenus 6uocde-
PBI CTANY NPAKTHYECKH BCe NIPOMBINLIEHHBIE IPEeANPHATHSA (X1~
MHYecKHe, MeTa/JIyPrudecKue, neLIioa03H0-0yMaKHbIe, CTPO-
HTEeJBHBIX MaTepPHAaJIOB M Ap.), TPAHCIOPT, TENJOdHEPreTHKA,
Bce DoJsiee MM MeHee KPYIHEIe HACEJEeHHLIE IYHKTHI, 30HEI OT-
IbIXa (pexpeanuy), KPYIHBIE dXKUBOTHOBOAYECKHE KOMILJIEKCHI,
TEePPUTOPHH, 3aHATHIE NAXOTHBIMH 3eMJIAMH.



Kpome nepeunciieHHEIX HCTOYHHKOB 3arpAasHeHns 6oabioe
OTPHIATEJIEHOE BIMAHHE HA HadeMHBIe OMOreoneHO3bl OKAa3hi-
BaIOT OTBAJIBI MAXT (TEPPHUKOHBI) ¥ TEIJIO3JeKTPOCTAHIIHIHA,
c6poc oTpaboTaHHBEIX He(TENpPOAYKTOB, COJIEBLIX PACTBOPOB,
KOHIEHTPUPOBAHHBIX KHCJOT. B JIeCHBIX permoHax CKaliuBa-
IOTCHA OTXO/IbI APEBECHOM KOPBI, ONUJIOK, THAPOJU3HOTO JUTHHA-
HAa W Ap. 3arpA3HeHHe HaseMHBIX OHOreouneHo030B OOLIYHO HA-
YHHAETCHA C YACTUYHOrO yrHeTeHHHA OPraHU3MOB, HACEJIAIONIUX
MOYBEI M NOBEPXHOCTHEIE BOJALI, 3aTeM CTPAJAET BHICIIAS pac-
THUTEJILHOCTL M, HAKOHEeIl, HaYMHaeTcs JAerpajanus o4s 1 pas-
pYIIeHHe MOYBEHHOTO IIOKPOBA.

DopMHUpOBaHHE MEXHOZEHHbLX nNYycmuiis (puc. 7.3) B6mu-
3M KPYIHBIX IPOMBINLIEHHEIX KOMOMHATOB, XMMHYECKHX 3aBO-
JIOB IPOMCXOJHUT B Pe3yJbTATe NOCTEIIeHHOr0 OTMUPAHUSA pac-
THUTEJIBHOCTH, PA3BUTHUA IPOIECCOB 3PO3HH IIOYB, IPUBOAAIIIUX
K IDOJIHOMY Pas3pylIIeHHI0 OYBEeHHOTO INOKPOoBa (mouTH Heobpa-
TUMOMY).

OueHb ONAacHO 3arpsas3HeHHe Mo4B HedThi0. IIpu BBEICOKHX
Jo3ax HedTH MOYBEHHAA MAacca CTAHOBHTCH IJIOXO NPOHHIae-
MOM 1A BOABLI, CTPYKTYDHBIE 3JIeMEeHThI IIOYBhEI NOKPLIBAIOTCH
HedTAHON NJIEHKONH, KOTOpas H30JHUPYeT NUTATeJbHbIE Belle-
CTBa OT KOPHEBLIX cHcTeM pacTreHuii. [louBeHHBIE YACTHIBI CITH-
nawoTcd, HedTh 3arycreBaeT NpH CTAPDEHUM ¥ YACTHYHOM OKHC-
JIeHUHU ee KOMIOHEHTOB, M MOYBEHHBIHA CJION NIpeBpamaeTcs
B achansTonosobHYI0 Maccy, COBepIIeHHO HEeNPHUTOAHYIO AJA
su3Hu pacrenuii. [Ipu szarpassenun GHoreoneHo308 HedTHIO

BHUOCDEPA
M YENOBEK

AaHawadt B6AM3K
MEAENAABHABHOTO
NPEANPUATHA

3A0 «Kapabawmeabs
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BUOCDEPA
W HENOBEK

MocaeacTBUA pasauea
HedTH AAA KUBOTHBIX
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WM APYTUMH VIVIEBOAOPOAAME MOYKeT NPOABIATHCA X KaHIIe-
pPOTeHHOe BO3J[eHCTBHE HA JKHUBBLIE OPraHHU3MBI, IOCKOJBKY Ta-
KHe KOMIIO3HIIMH COJepKaT oOBIYHO KaHIlePOTeHHEIe IMOJUIIH-
KJIMYeCcKHe apoMaTudecKkue yriaesogopoast (ITAY).

He meHee gpaMaTUYHO CKIAALIBAETCA CUTYALIMA [IPHU 3arpa3-
HEeHHH He(TenpoAYKTAMH MOpcKHX Boj. IloxkpeIBamme mo-
BEPXHOCTHL BOJLI He()TAHLIE IIJIEHKH HApymaoT odMeH razamu,
TeIJIOTOM, BAaroi Mmexxay ruapocdepoit n armochepoii. B pe-
3YJBTATE 3TOT'0 YXVAIIAIOTCA VCJIOBHSA CYIIECTBOBAHUA ILIAHK-
TOHA M APYTHX rEapo6noHTOB. B cayvasax aBapuwili mosgBIeHUE
«He(DTAHBIX OCTPOROB» BBIZLIBAET KATACTPOMHUECKYIO IO MACIII-
rabam rudesis BOAOIIABAIOIIUX NTHIL ¥ MHOTHX JAPYTHX KHBOT-
HBIX (puc. 7.4). Hed1s 06BOTaKMBAET NEPhA ITHIL, IOCIE YETro
OHH OuYeHB OBICTPO mOrubarT, 4 TOMOYL B 3TOM CJIyUYae MOTYT
TOJBKO JIOAU. ¥ JIEBOAOPOAHEIE KOMIIOHEHTHI HE()TH U IPOAYVK-
TOB ee nepepaboTKH TOKCHYHEI JJIA MHOTMX 0eCrO3BOHOYHEIX
H pbI6, KOTOPBIE MUTAIOTCA 6eCIIO3BOHOYHBIMM.

Boabmyo 3K0JOrHYeCKYi0 ONACHOCTE IIPEACTABIIAET PO~
KOe IIPUMeHeHHe AJ0XUMHKATOB B CEJIbCKOM XO03AMCTBE W NpPHU
O3eNeHUTENbHBIX paborax B ropogax. ITecmuyuds, paccun-
TaHHBIE HA 60pBE0Y ¢ HACEKOMBIMH-BPEAUTENIAMM CEILCKOX03 it~
CTBEHHBIX KYJbTYP M COPHAKAMM, AAOBUTEI U JJIA MHOTHX ADY-
I'UX JXKUBEIX OPraHW3MOB, a TAKKe A dejoBeka. IIpu uconouas-
30BAHWH MECTHIIMAOB B IIMPOKUX MacmTabax HapymalooTcs 06-
mas CTPYKTYpa OMOLEHO30B U CBOMCTBEHHBIE UM DPEryJIATOPHLIE
MEeXaHU3MBI.



Bee skonoruueckue mpoueccsl B 6uochepe B3auMOCBA3AHBI
H HepaspeiBHEI. Hapyienue oTAeIbHBIX IPOIECCOB HEMHHYEMO
BJIedeT 3a cob0il CABUTH B CHCTEMe CJI0XKHUBIINXCS CBA3eH NpH-
poaHBIX akocucTeM. OcHOBHBIE NpoOJIeMEl COBpeMeHHOM Guo-
cthepsl TAK WM WHAYE CBA3AHLI ¢ TEXHOT€HHOMN AeATeJbHOCTBIO
JeJ0BeKa.

BHUOCDEPA
1 HENOBEK

NPUBENK K H3MEHEHMIO ecTeCTBEHHOro 6MOreoXMMHYECKOro KpyrosopoTta v nepepacnpe-

m JBONIOUMA YenoBeKa Kak BMONOrMYecKoro Buaa W AenTenbHOCTL YenoBeYecTsa B Lenom

AENeHMnIo 3Hepruu Ha 3emne. Bee rnoGanbHble Npo6nemMbl COBPEMEHHOCTH ABNAIOTCA cnej-
CTBMEM HACTYNMBLIEH KPU3WMCHOW CUTYaLMW: YENOBEYECTBO KaK couuanbHasa cuctema
GYHKUMOHUPYET HaMHOro WKpe, YeM Kak GMonoruyecKan, Hapywas c6anaHcUpoBaHHbIE
B npouecce 3B0M0UMKH GMONOrMYECKWA KPYroBOPOT BELWECTB U NOTOKW 3HEPTHUH.

Ho B ocHOBe GHoc(hepHBIX IPOIECCOB M B THX HOBBIX YCJIO-
BHSAX MO-TIPEXKHEMY OCTAIOTCA OMOIOrHYecKHe 3aKOHKI MOfAep-
JKAHUS JKU3HU KAK [JIAHETAPHOTO ABJIEHUA. JTa HAesa HAYHHA-
eT MPOHUKATHL B codHaHWe miofei. ITpunyun 6uonozuvecko-
20 umMnepamuéa, 3aKJIIYaIUACcH B IOHUMAHUA TOTO, YTO
BBIKHBAHME YEJIOBEKA BO3MOYKHO JIUIIL IIPH COXPAHEHUH KU3-
HHA Ha 3emue, mpuobperaer Bce Gosblne mocaegopareseii. Bos-
MOYKHO, 4TO Ha Gase mosHaHHA QYHAAMEHTAIBHBIX 9KOJOTHYE-
CKUX 3aKOHOMEPHOCTEH, ¢ MCIOJb30BAHMEM COBDEMEHHBIX Ha-
VYHBIX B TEXHHYECKHX JOCTHKEHHUMH, YAACTCA CKOHCTPYUPOBATH
CHCTeMY FapMOHHYHOTO B3aMMOJEHCTBHUSA YeJIOBeYeCTBA U U~
BOM IIPHUPOJEI.

Knwuesblie cnoea: aHTPONOreHHble BO3JENCTBUA, TEXHOrEHHan ae-
ATENbHOCTb, NECTUUMAbI.

TEMbl PEQEPATOB

1. OpraHu3auus M coBpeMeHHoe cocTosHue Guocdepsl.

2. Bo3gencTBKe YenoBeKa Ha NPUPOAY Ha Pas3NMyHbIX aTanax pasBuTUA
YyenoseyecKoro obuiecTsa.

3. PaunoHanbHOE UCnonb30BaHWe U oxpaHa (KOHKPETHbIX) HeBO306HO-
BMMbIX NPUPOAHbLIX pecypcos.

4, PaunoHanbHoe UCnonb3oBaHWe U oxpaHa (KOHKPeTHbIX) BO306GHOBHK-
MbIX MPUPOAHbLIX PECYPCOB.

5. JKoNnorMyecKue KpU3nchl U IKoNorMyeckue Karactpoodsl. Npeporepa-
LWEeHWEe MX BOZHUKHOBEHMS.

6. MpHYUHBI U rpaHuLbl YCTORYMBOCTH GUOChEpPbl K BO3AEHCTBHUIO XO-
3ANCTBEHHON AERTENbHOCTH.
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BUOCDEPA

1 YENOBEK 7. OnacHocTb rno6anbHbIX HapylweHui B 6uocdepe. 030HOBbIE «Abipbi»,
KWCNOTHLIE JOMAW, CMOTY W WX NpejoTepalleHue.

8. YctoiynBoe pasBuTHe Npupobl U obllecTsa.

KOHTPO/IbHLIE BOMPOCHI

1. Y10 NnoHMMaeTca NoJ aHTPONOreHHbIM BO3IeHCTBMEM Ha Buochepy?

2. KaKkue 3arpasHsaiolme BelecTsa NnpeacTasnsaoT Hanbonbluyio onac-
HOCTb ANS YeNnoBeKa W NPUPOAHLIX BUOTUYECKMX coobllecTB?

3. OxapaKTepuayinTe NpuHUMN BUoNorHyecKoro umnepatuea. MNovemy
4yenoseK abCoNuTHO 3aBUCHUM OT MU3HEAEATENLHOCTU U pa3Hoobpa-
34A ApYrMX OpraHu3MoB?




BUOHUKA

MpouuTae 3Ty rnasy, Bbl y3Haere:

B 4TO uU3y4yaeT GUOHMKa;

B KaK U3y4yeHWe XWBOW NpuMpodbl NOMOrano YenoBeKy B MOUCKE Tex-
HUYECKMX pelieHWA Ha pasHbiX aTanax UCTOpUH;

B KaKOBbl OCHOBHbIE Hanpas/leHWs U BaMHenl e JOCTUHEHUs coBpe-
MEHHOW BUOHMUKM.

[ o e e B e R T s e

Hacroamas cpaBEHTEIbHO HOBas ryiaBa GMOJOIHH IOCBA-
ImeHa CAMBIM IOCJeIHHUM JOCTHXKEHHSM B cdepe MCIOAB30BA-
HHA ocobeHHOCTel CTPOSHHUA U HU3HENeATEIBEHOCTH KHUBBIX 0D~
TAaHW3MOB B IeJIAX CO3MaHuA Hauboee COBEPIIEHHBIX TeXHUYIe-
CKHX mpucnocobieHEu#, yeTpoHCTB, CHCTEM.

BuoHmMKa (0T rpey. bion — 3NEeMEHT HU3HK, AHEHHA HU3HW UK, TOYHEee, aneMeHT 61uono-

rMYECKOM CUCTEMbI) — OAHO U3 HanpaBNeHuH GMONOrMK U KUGEPHETUKM, U3yYaloLLee 0Co-
6EHHOCTH CTPOEHUA W MU3HEAEATENbHOCTH OPraHM3MOB B Liensx co3ganua 6onee cosep-
WEHHbIX TEXHUYECKUX CUCTEM W YCTPOMCTB, XapaKTEePUCTUKU KOTOPLIX NPUBAMKEIOTCH K CO-
OTBETCTBYIOWMM NOKA3aTeNAM HUBbLIX CUCTEM.

Haroit poxkaerns Guonuku cunraerca 13 cearabpa 1960 r.

B aTOoT feHb OTKDBLICHA NEPBBIA MeIYHAPOAHBIH CHMIO3HYM _—



BUOHWKA
POKO UCHONB3YeTCH B '’MAPABINKE IIPH ONpeJeleHUU BASKOCTH,

a TaKYXe CKOPOCTH KPOBOTOKA B KANIMJIJIAPHBIX COCYAaX.

Eme B roas: Ileproit MEPOBOIi BOMHEI GpuTaHCcKHii (ot mo-
JIYYHJI HA BOOPY:KeHHe zudpodonb. — npubopsl Ansa obHApPY-
JKEeHUA repMaHCKHX MOABOAHBIX JIOJOK IO IIYMY WX BHHTOB
B Boze. KoHeTpykIua okasanach HeyaauHoi. Bo Bpemsa xona
cyAHA ruApodOHEI He BOCIIPUHHUMANY JAPYTUX 3BYKOB, TAK KaK
BCE 3araymanock mymom coberBeHHoro kopabasa. Ha momoms
Npuman 3oo0a0rn. OHY HATOMHHJIM, UTO TIOJEHU NPEKPACHO
CABIIIAT B Bojie NpPH J1060# CKOPOCTH, U NPeJIOKIIN IPHAATH
ruapodonam GopMy YIIHON pakoBUHEI TIoJeHs. C Tex nop aH-
raudaHe cTaau 6ojiee yenemrHo 60pOTHCH ¢ TePMAHCKHMY HOJ-
BOAHBIMH JIOAKAMH.

IIpuBeeHHEBIE IPEMEDPBI, 4 UX YHUCJIO0 MOMKHO 3HAYMTEJIbHO
YMHOKHTB, JOKA3BIBAKIOT, YTO 3aMeYaTeIbHEIe TBOPEHUSA KHUBOH
OPHUPOABLI Y3Ke JaBHO M3YYalOTCs, a NPUHIUIIE! UX HOCTPOEHUSA
3aMMCTBYIOTCH YenoBekoMm. OfHAKO MOMCKHM HOBBIX HJled B cO-
KPOBHUIIIHHIE IPHPOALI, IPUMEHUMBIX K PA3INYHBIM TeXHHUYE-
CKHM 3a/1a49aM, OBLIN HeperyJspHbIMUA, HOCHIN CIIOpa uYecKHH
xapakrep. CTpeMJieEMe yYeHBIX IOHATH, B YeM IIPApPOJa coOBep-
mieHHee, yMHee, 3KOHOMHEe COBPEMEeHHOM TeXHUKH, UX MOIBIT-
KM HAWTH ¥ CUCTEeMATHU3MPOBATE HOBBIE METO/IbI JJIA KOPEeHHOT'0
VCOBEpPIIEHCTBOBAHUS CYIIECTBYIOMUX W CO3JAaHUA NPUHIAIH-
a7bHO HOBBIX MAIIIWH, MPHOOPOB, CTPOUTENBHBIX KOHCTPYKO WM
M TeXHOJOrMYeCKHMX IPOIEeCcCOB NOPOAMJIM HOBOE Hay4dHOe Ha-
npaBJieHHe, MOJYyYNBIIee HagBaHue «OHOHHKA».

BAIOWMX BbICOKYIO HAIEMHOCTb BUONOrMYECKUX CUCTEM, MOAENMPOBAHME KOMNEHCATOPHbIX
GYHKUMIA OPraHM3aMoB M MX CNOCOGHOCTER K ajanTaumu.

m Cpeau OCHOBHbIX 3aaay, pellaeMblx BUOHMKOW, — MCCNefoBaHWe NPUHUKMNOB, o6ecneyu-

IIpuMepoM BBICOKOM HAAEMHOCTH IPHCIOCOOUTENBHBIX Me-
XAHU3MOB ¥ HEKOTOPELIX OPraHU3MOB ABJIAIOTCA ocobule 06004-
KH IS 3allATHI OT JefiCTBHA OKPYKAI0Ieil cpeAbl ¥ BO3MOMK-
HOro HanajeHus. UHIKeHepaM-TeNJOTEXHUKAM XOPOIIO H3Be-
cTeH duamomum — OTHeYHNOPHBIH MaTepHalsl, U3 KOTOPOTo
JealoT CTeHKH CTEeKJIOBADEHHBIX medeil. JlmaToMuT moaydaior
M3 3aJIe)Kell TMIMAHTCKUX CKOILIeHW#H 000JI0UYeK JUATOMOBBIX BO-
Jopocieil, OCeBIIUX HA AHO BogoeMoB. KieTKH aTHX BoZopoc-
Jilell pacrnojiaralpTcd BHYTDH 3aN[UTHOrO naHmups. [lasmups
AMATOMEH COCTOMT U3 ABYX IIOJIOBHH, BCTABJIEHHLIX OJHA B APY-
ryio. Brarogaps ocof6oil MMIIKOBATON CTPYKTYDPE, COCTOAIIEH
W3 mapaulesIeIANe 0B WIHN PeIleToK, IPHUAAIOIINX MaHIUPIO

315



BHUOHMKA

Anatomen

BBICOKYIO IIPOYHOCTE, IMATOMEHN CIIOCOOHEI BRIZEPKHUBATEL 60JIb-
ImHue HANpsXKeHUudA cykaTtua U uaruba (puc. 8.1).

IIpumepoM CJIOKHOI CHCTEMEI AfaNTAMM K U3MEHEeHHUAM
OKPYRAIONUX YCIOBUH ABNAETCA XapaKTepHAaA AJIA dXHUBOTHBIX
CcHCTeMa, PeryJupyionas YPOBeHb COAePKaHuA B KPOBHM caxa-
pa — Ba)XHOI'0 UCTOUYHHKA 3Hepruu. OHa npeacrasiaseT ocodbIi
HayuyHbIil uHTepec. HopmanbHasa Ku3HEIeATEIBHOCTh OPraHua-
Ma BO3MOXHa JIMIIb IIPH ONpe/ieIeHHOM COAePKaHHHA B KPOBH
BHHOrPajgHOTro caxapa (ITJIHKo3bl). YHUKAILHAA CHCTEMA pery-
JMPOBAHMA He JONYCKaeT rybMTeNbHBIX AJIA OPraHu3Ma KoJje-
OaHuMil coep)KaHUA caxapa B KPOBH.
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B opranuame ecTh AeNOHHPYIOIIUH (3amacarlnuiil) opras,
B KOTOPOM IVIIOK03a, HOJHMEePHU3yACh, IePEeXOANUT B APYroi BUA
yriaepoga — IJIHKOreH (Ha3bIBAEMBIH HHOI/IA }XKHBOTHBIM Kpax-
MaJioM). 9TOT Opral — nedeHb. B ee KJIeTKaxX IIMKOreH MOMKeT
OTKJIAAbLIBATECA B DOJBIIMX KOJWYECTBAX, CHHIKAA TaAKHM 00-
pasoM cojep:kaHue B KPoBH IUiroKo3wl. Korja copep:xanue rixo-
KO3bI B KPOBH mafaeT HUKe HeoOX0AUMOro YpOBHSA, YACTh I'JIH-



BMOHUKA
KOreHa AemojiMMepusyercs M obpasyiomiascs BHOBb IJIIOK03a

MOCTynaeT B KPOBb 0 Te€X IOp, IOKA ee CONepKaHue CHOBA He
JocTUTHET HOpMbl. Opranuam He usbasiasgercsa oT U30LITKA IEH-
HOTO 9HEPreTHYeCKOoro NpoaAyKTa, a npeobpasyeT ero B y1006Hy10
s XxpaHneHH#a GopMy, CO3JaeT 3anac HA «YepHBIH AeHb».

B KoMnnekc 3aaay, pewaemMbix GUOHMKOW, BXOAUT TaKHe UccneaosaHne 6HONorHYecKHx
peyenTopHbIX M aHaNH3aToOPHLIX CHCTeM (Npewae BCero, M3y4eHWe OpraHoB 3pEeHHs,
cnyxa v O6OHAHUA) B UENsax NOCTPOEHUA MX TEXHUYECKUX MoJenen.

I'nas kansMapa npucnocobieH 18 BAAEHUSA IPEeAMeTOB KaK
npu caaboM, TAK ¥ IPH CHIBHOM OCBEUIEHWH. JTO IPHCIIOCO-
6IeHNe CBA3AHO ¢ HAJNMYHEM B KJeTKax ceT4aTKu Oyporo sep-
HECTOrO nurMenTa. Ha ApKoM cBeTy NUI'MEHT pacupe/ie/ieH mo
BCell KJIeTKe, 3al[Alijas ee YyBCTBHTEJbHOEe OCHOBAHHE OT H3-
OuITKA cBeTOBHIX Jiyuei. Houslo, npu ci1aboM ocBeleHHH, BECh
MUIMEeHT, Hao60poT, PABHOMEDHO COCPEIOTOYNBAeTCH B OCHOBA-
HUH KJEeTKH, MOBLIIIAA €€ YYBCTBUTEAbHOCTh. HeuTo moxosxee
coaaaHo ceiiuac ontukamu. UM ynanocs paspaboraTs crexa,
MI'HOBEHHO TEMHEIONIHEe IPH NONajaHnuy Ha HUX APKOro cBeTa.
Korpa aprocTh yMeHBIIAETCS, CTEKJa BHOBbL nmpuodperanT
MPeyKHIOI MPO3PavyHOCTh.

0O4eHb HHTEPECHLIMW W NePCNEeKTUBHLIMK OKa3auCh UCCNEA0BAHNA a3PoAHHAMHYECKHX

m CBOMCTB NTHL, U HACEKOMBIX, MMAPOAMHAMUYECKUX XapaKTePUCTUK rONOBOHOTMX MOIIO-
CKOB, pbiB, KMTOOBPa3HbIX. Pe3ynsTaThl 3THX MCCIEA0BaHMA HCNONbL3YIOT B aBUa- U Cyao-
CTPOEHUM, KOHCTPYMPOBAHMK M U3rOTOBNEHWW TMAPOPEAKTUBHbIX ABUraTenen AN\ NOABOA-
HOro TpaHcnopTa.

Bemukwnit pyccknii yuensrit H. E. HlykoBckuii, uccmenys mo-
JIeT TITHIL, OTKPELI «TAaHY KphLIas, paspaboTas MeTOAUKY pac-
YyeTa ero nogbeMHOH CHJBI, TOM CHJIBI, KOTOPasd AEPHKUT CaMo-
Jer B Bozayxe. PeaynbraThl u3yueHHA ocobeHHOCTeH moJsera
IITHI[, KOTOPOMY TAK MHOTO BpeMeHH yaensan JLyKoBCKHiA, Je-
JKAT B OCHOBE COBpPeMEeHHOiT aspoagnHaMuKn (puc. 8.2).

Enge 6osiee coOBepIIeHHBIM JIeTATEIBHEIM ANMAPATOM B JKH-
BO# mpupoae obsagaioT Hacexomble. ITo PKOHOMHYHOCTH TOJTe-
Ta, OTHOCHTEJIbHOH CKOPOCTH M MAHEBPEHHOCTH OHH HE MMEIOT
cebe paBHBIX B JXHBOH npupoje, a TeM Goree B COBpeMeHHOMH
ABHAINMOHHON TexHUKe. XOTH CKOPOCTh MX IOJ€Ta, Ka3ajloch
6bl, HEBEIMKA [T0 CPABHEHHIO ¢ COBPEMEeHHBEIMH aBHAIalHepamMu,
HO eCJIM TIOACYUTATh CKOPOCTh OTHOCHTEAbHO AJMUHEI TeNa JIeTsH-
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BUMOHWKA

KpbiAno Nty
W KPbIAD CamoneTa
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IIero »XUBOTHOrO, TO OKAa3bIBaeTcsd, 4To ObICTpee Bcex JeTaeT
mMeb: 3a ofHYy MHUHYTY oH nponeraer 10 000 paccrosumii, pas-
HBIX JUITHHE ero TeJja; BTOpoe MeCTO 3aHMMAEeT CTPUIK, TPeThe —
CKBOpeNl, 3aTeM cepasd BOPOHA M HA CAMOM IIOCJIE€JHEM MecTe
OKAa3bIBAETCH HAIl CKOPOCTHON PeaKTHBHBIN NacCaXKHPCKHii aBua-
naifHep, KOTOPLIH 3a MUHYTY npoJyeraeTr Toiasko 1500 paccrosa-
HUIi, paBHBIX €ro JJIMHE, T.e. OH JieTaeT B 6 — 7 pas mMegieHHee
mmens!

BriaBUB hyHKIHIO MKYMKAaNEl — HeJOPASBHTHIX 3alHUX KDBI-
JibeB B Buje Oy/JIaBOBHIHBIX NPHAATKOB ¥ MYX, YU€HBIM YAAJIOCH
co3gaTth NpubOp «THPOTPOH», IPHMEHAEMBIH AJIA onpeAeeHnA
YTIJIOBOI'O OTKJIOHEHHA CTabHIBLHOCTH IIOJIETa B CAMOJIeTax M pa-
KeTax.

MeToa0M CKOPOCTHOM KHHOCHEMKH YCTAHOBHUIIH, YTO KPBLIO
6a60YKH He TOJBKO NOJHUMAETCHA M OIYCKAeTcs IPH ee 1oJjeTe,
KaK BHJHO IJIa3oM, HO ¥ COBEpIaeT OAHOBPEMEHHO BOJHOOOpas-
Hbl€ ABMIKEHUA 10 nonepedHoi ocu. ITo ananorum ¢ ABHKeHH-
eM Kpbiia 6a00YKHM K KPBLIbAM BeTPAKA MPHUAEIATIHA AOIOJIHH-
TeJAbHBIE JIOMACTH B BHJIe KPBLJILIIIEK, U BeTPAK cTaj paborars
Jaske IPH CAMOM THXOM BeTpe.

Peaxmuenoe deéuicenue, ACIOJIb3yeMoe celiuac B caMo-
JeTax, paKeTax ¥ KOCMHYECKHX CHApAAax, CBOMCTBEHHO I'OJIO-
BOHOTMM MOJUIIOCKAM — OCHMHMHOIaM, KajibMapaM, KapaKaTH-
maM. BogomMeTHBIH ABHraTens Ha Cyfax — 3TO TOYHAA KONHA
PEaKTHBHOIO «MEeXaHM3Ma», HCIOJB3YA KOTOPHIH KapakaTuia
ObicTpO ABHMKeTcCH, BhibpachbiBad U3 cebA CTPYIO BOALI ¢ BOMb-
LIO# CHJIOM.



BMOHUKA
KanbsmapoB M0oKHO HasBaTh «cupuHTepaMu Mopsa». OHHE cro-

coOHBI CTAPTOBATH M3 MOPCKHX IJIyOMH B BO3AYX C TAKOH CKO-
POCTHIO, YTO HEPeAKO MpoJeTalT Hajx BoaHaMu Gomee 50 M.
Kanemapam npucyiia nopasuTeiabHas MaHeBDeHHOCTE B BOJE,
OHH IPOMUBBOJAAT YPE3BHIYANHO CTPEeMHTEJLHBIE IOBOPOTHI HE
TOJIBKO B FTOPDH30HTAJBHOM, HO H B BEPTHKAJLHON IIJIOCKOCTH.
H3ayyenne JOKOMOTOPHOTO anmapara KajJbMapoB, HPOJAMHA-
MHYECKHX IMOKasaTesjei GopMBl UX Tela MOMKET AaTh MHIKeHe-
pam-kopabiecrpouTenamM OoraTsiii MATEpHAJ AJIA CO3NAHUA BhI-
COKOMAHEBPEHHOM MOPCKOH pakeTsl, crnoco0HOM PasBUBATE IOJ
BOJIOM OI'DOMHYIO CKOPOCTE.

My6oKoe u BCeCcTopoHHee uccnefoBaHWe GMOMIOrMYECKUX NPOLECCOB, MPHPOAHBIX KOH-
CTPYKUHH W HOPM B LENSX MX WCNONb30BAHMA B CTPOMTENLHON TEXHMKE M apXHTeKType
33 KOPOTKWM CPOK NMPUHECNO HeMano OTKPLITHA.

VYuensle 00HADYIKHIH, 9YTO M3AIIHAA KOHCTPYKIHA TPex-
COTMETPOBO# MeTa/inyecKoi JiideneBoi GalIHN B TOYHOCTH
nosropseTr (COBHAAAIOT Aajske YIribl HECYIIMX MOBEPXHOCTEH)
crpoerne GonbIOi GepIoBOM KOCTH, JErko BhIJAEpPyKHUBAOINel
TSKEeCTh YEJOBEe4YeCKOro Teja, XOTHA IPH CO3JaHHMH IPOEKTa
bamran nHKeHep K. Diidens He MOJB30BAJICA KHBBIMH MOJe-
JIAMH.

OxassIBaeTcs, TO, YTO COSHATEIHO HCKAJIA NIBITIHBAS MBICIb
TAJAHTIMBOTO MHIKEHEpa, YAUBHTEIbHO PAIMOHAJIBLHO CO3aa
NpUpoja B OTIIANGOBAHHOM THICAYEJETHAMM KMBOM opra-
ausMe. Bonsmas 6eprosas KOCTh Yen0oBeKa IIPH CBOUX HeOOIb-
mMUX AUaMeTpe M Macce Bhifep:kuBaeT cyxkatue B 1650 kr, uro
B 20 — 25 pas Gonbiie 0OBIYHON HATPY3KH.

IIpm TmarensHOM M3ydeHHH OOLITHOIO NTHYLEro Aiina yera-
HOBHJIH, YTO €r0 NPOYHOCTEH 00'bACHASTCA TOHKOM H 3JIaCTHYHOH
wieHKoi-MeMOpaHoii, 6arogaps KOTOPOH CKOPJIyNa OKaskLIBa-
eTcs KOHCTPYKIMEeH ¢ IpeJBapUTeJbHLIM HATAMKEHUEM. ITUM
OTKPBITHEM BOCIOJIb30BAIKUCH CTPOUTENHM IIPH COOPYKEeHNH 3/a-
HHA TeaTpa B Jlakape, BHYyTPH KOTOPOT0 He JOJKHO ObLIO OBITH
HHM OJHOHM KOJIOHHBI, HH OAHOH JAeKOPaATHBHOMH ONOpLI — BCe
3jaHue AOJKHO ObLIO NpeAcTaBaAaTh co00# OrpOMHYIO, IIYCTYIO,
TOHKYIO 3eJe300eTOHHYIO «CKOPJIYIY?», NOKOAIIYIOCH Ha CIe-
nuansHOM pyHnaMmenTe. Tonsko memOpaHa, npuUAaomas npod-
HOCTBH 9TOM KOHCTPYKIMH, OblIa M3roTOBJEHA HE M3 «KYPHHO-
ro» Marepuasa, a u3 apMoneMenTa. ToHKHe apMoIleMeHTHBIE
CKOpAynb!l ToamuHoi 15— 30 MM mokpeiBaioT Ge3 omop mpo-
crpaHcTBa BhicoTo# Gonee 120 m. Ilpm sToMm yem Goabine mpo-
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BHUOHWKA

bymaxHan mMoaeab
CKAGAYATOM
KOHCTPYKUMMK

(no K.3ureaw):

1 — posHbIfA AMCT
6ymaru nporubaercs;
2 — cKkaapuaran
dopma AMCTa NoBbi-
WAET ero HeCyLLyo
CNOCOGHOCTD; 3 — Npu
neperpyaxe CKABAKH
PacnpsAMARIOTCH;

4 — TOpuUEeBble CTEHKK
(anapparmsi) npuaaioT
CKABAKAM XEeCTKOCTb

W NOBBLILLAKOT KX
Hecyuyo cnocobHocTb
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JeT, TeM TOHBIIEe ¥ Jierde (0 HeKOTOPHIX HPeJesoB) AOJIKHA
OBITH CKOpPIIYIA.

Hsyuyenne yAMBUTENBHOI'O YCTPOMCTBA JHCTHER, AMEIOIIHX
pebpHCTYIO CTPYKTYPY U (opMy Beepa, IOACKAa3aJI0 apXHTEeKTOo-
paM Taxk HaskBaeMble CKJIagYaThie KOHCTpyKuuu. Hampumep,
JUCT 0OBIYHON nucYed Oymaru, moJIOKEeHHBIH NPOTHBOIIOIOMK -
HBIMH KpasM¥ Ha NOJCTABKH, He BHIJIEPIKHUBaeT cOOCTBeHHOM
macchl B nporubaerca (puc. 8.3). Tor ke aHUCT, HO CIOKEHHBIH
«FapMOINKON » M ONATH NOJIOKEeHHBI Ha JiBe ONOPHI TaK, YTO0EI
napajjienbHble CKJAAAKH HIAM IOIePeK mpoJeTta, BeneT cebsa
uHave, yeM rragkui. OH yCTOMYMB ¥ MOMKET Jerko, He gedop-
MHPYACH, BEIIEDKHBATH HATPY3KY, PABHYIO CTOKPATHOM Macce
ero cobcreensoro rena. Hosas ¢opma jmcra npujaia eMy HO-
BBbI€ MEeXaHUYEeCKHe KauecTBa. Mcnons3ys OPUHIMI «CKIa4a-
THIX KOHCTpPYyKIHii», B CIIIA mocTpoMaM KymoJa ¢ mpoJIeTOM
100 — 200 M, Bo PpaHUMH IPOU3BEIHA NEPEKPLITHE HaBUIbOHA
¢ nposerom 218 m. IIlupokoe npuMeHEHHE MOJAYUYHIHA TOHKO-
CTeHHbIE IIPOCTPAHCTBEHHBIE CKIAAYAThEIE KOHCTPYKIIHH H B
Poccumn.

3

4

CrpouTensaM XHUIBIX AOMOB OKA3AJICH IIOJIE3€H THICAYEBE-
KOBOM OIBIT TYeJI B coopy:KeHuN coT. [Iuesrnnsie coTsl ob6xana-
10T MHOTHMH AocTonHCcTBaMH. Ennnoo6pasue aieMeHTOR 371€Ch
JOBeieHO 0 mpejienia: I'IABHBIM H €JWHCTBEHHBIM KOHCTDYK-
THBHBIM 2JIEMEHTOM BCeH NYEIHMHOW MOCTPOMKH CHYIKHT IIe-
CTUTpAHHAA siueiika, cAeaHHAas U3 BocKa. [Ipyroe AoCTOHHCTBO
COT — HX NPOYHOCTH, KOTOpasa (OTHOCHTe/bHAA, KOHEYHO)



BhHIIIE, YeM Yy KHPOHUYHOM cTeHsl. COThl H30TPONHKI (MX MpOY-
HOCTh OJJHHAKOBA BO BCceX HampaBieHHaX). Brarogaps stum
JOCTOMHCTBAM KOHCTPYKIIHA MYEJHWHBIX COT JIErja B OCHOBY H3-
TOTOBJIEHHSH «COTOBBLIX MaHeJei» IIA CTPOUTENbBCTBA KHUJIBIX
JOMOB.

V nYenHHBIX COT MMEETCH elfe OJHO YPe3BLIYANHO BaKHOE
JAOCTOMHCTBO. 38 MHJIMOHEI JIET SBOJIONHHM MYeIaM YAaloch
MeToIoM Ipob 1 omuboK HANTH CAMYIO 9KOHOMHUYHYIO H CAMYIO
eMKyio opMy cocya Ajis xpaHeHus mena. Beck cekper sakiio-
YaeTcs B PAIlMOHAJBLHO BhIGpaHHON (hopMe, B reOMeTpPHIEeCKOM
IOCTPOEHUH BOCKOBOM AYeiKH.

Bce octpeie yriel Tpex pom0oB, 06pasylomBX OCHOBAHHE
KayX/I0ro NecTUTPAHHUKA, pasHsl 70°32'. MaTemaTuku n0Ka3a-
JIM, 94TO IIPH IIEeCTHI'DAHHOM (hopMe HMEeHHO TaKas BeJIHYHHA
yrioB obecnneunBaeT HAUOGOIBITYI0O BMECTHMOCTE COTOBOM A4ei-
KH IPH MUHUMAJBHBIX 3aTpaTax CTPOMTENLHOIO MaTepruaa Ha
ee coopyxenue. Hammu WHXeHepHl BOCIOJAb30BAINCE ONBITOM
myes ¥ paspaboTaj¥ HOBYI0 KOHCTPYKIIHIO XKejie300eTOHHOTO
aJjieBaTOpa ANA XpaHeHus 3epHa. [lo aTOrO ¥y HaC B cTpaHe CTPO-
HMJIMCH JeCATKHA OOBIYHEIX 3JIEBATOPOB ¢ MACCHBHEIMH MOHOJIHUT-
HBIMH Kese3obeToHHBIME OamEamMuA. CoBeplIeHCTBA B HUX OBLIO
maso, a xenesoberona pacxogosanock MHOro. Ha crpouresns-
CTBO COBPEMEHHOT'0O COBEPIIEHHOrO 3JIeBATOPA COTOBOW KOH-
cTpykuun OGeroHa yxoguT Ha 30 % MeHbIIe, 4eM HA ero MOHO-
JUTHOTrO «npeakas». Ho MHOroBeKoBO#H ONBIT ITYEJI B COOpYIKe-
HHH COT OKA3aJICA MOJIe3HBIM HE TOJBKO CTPOUTENAM JKHIbIX
JIOMOB M 3epHOXpaHWIHI. Ero BechMa YCHEIIHO HCIOJb3YIOT
[IPH CTPOMTENbCTBE IUIOTHH, MLIK30B ¥ MHOTHX ADYTHX CJIOMK-
HBIX H OTBETCTBEHHBIX 00'BEKTOB.

ITogpaskasi OPHUPOJHBIM CTPYKTYPaM, PAJ OPHIHHAJIBHBIX
COOPYKeHHUH CO3Aand 1 MocTOBHKH. Tak, hpaHmyscKkue HHMKe-
Hepbl BO3BeJIM MOCT, IPUAaB eMy (popMy CKeJleTa MODCKOM 3Be3-
asl. OH UMeeT BHJ PABHOCTOPOHHErO TPEYTOJbHHKA, UTO 3HA-
YHTEJLHO HaJie)kKHee, 4eM apodHble KOHCTpyKuuu. TpaHchop-
Manua GOpPMBI JHCTHEB, KOTZa OHH, CBEDPTHIBASACH B TPYOKY
u ofpasysa NpHYyAJIUBEIE Ken0ba, 3aKPYYHBAIOTCA B COHPAJb,
obecrreunBas cebe HAMGONBITYIO NPOYHOCTD, ITOJCKA3ANIA HHIKE-
HEepaM B KOHCTPYKTOPAM HE MOCTAa Yepe3 PeKy B BHIe MoJy-
CBEpPHYTOro JucTa. Ero ierkocTs nopasuTe bHa, IPOYHOCTH He-
obergaitna. Kpacoroil, 5KOHOMHYHOCTEIO H JOJINOBEYHOCTLIO 3TOT
MOCT IOJIHOCTBIO 0053aH NMpUpPOJE.

Eme oHY KOHCTPYKIIHIO MOCTAa, IOJACKA3AHHYIO IPHPOJOI,
paspaboran uHxkeHep Camioans BpoyH. Beriiasa B cag u paccma-
TPHUBAaA THICAYH TOHKHX HATEH NAayTHHSLI, IPOBHCABIINX MEKIY

BMOHUKA
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BUOHUHKHA

MoaBecHOR MocT

JepeBbAMH, OH YBHIeJ Npoobpas MCKOMON MM KOHCTPYKIIHH
MOCTA Ha HOKHX AJIMHHBIX HATAX. Berep packauywsaj ee, HO
noJBecCHbIe HUTH He pBanuch. WHKeHepy ocTaBaloch TOJIBKO
PACCYUTATH HATPY3KH M ceuyeHUsi. TaKk MOABMIHMCEH IPOYHBIE
¥ KpacHUBHEIe OJBeCHLIEe MOCTHI (pHc. 8.4).
Ype3asblyalHO BaMHOW U MHTEPECHON ABNAETCH peluaemas 6UOHMKOW 3ajaya uccnefoBa-
HWA CHCTEM HaBHMrayuu, NOKayWM, cTabuan3ayHH, OPHEHTALMH HEKOTOPbLIX nNpejcTa-

BUTENEH MUPA MUBOTHbIX M CO3J@aHUE NPUHLIMNUANBHO HOBLIX TEXHUYECKMX YCTPOWCTE Ha
OCHOBE PEe3yNLTAToOB 3TUX MCCNENOBaHHUN.

HaBuranmoHHBIE CIOCOOHOCTH MHUIDHDVIOIIUAX MKHUBOTHBIX
MOPAXKAIT CBOEH TOYHOCTHIO, OJHAKO YCTPOMCTBO M NMPHHIIHI
paboTel cucTeM, ofecneunBaOIUX OPHEHTAIIHIO, IOKA He pas-
rajiagel.

HAEMbIX 6MONOrMYECKUMM CUCTEMAMMU Ha Pas3NUYHbIX YPOBHAX OpraHM3auuu, nomoraiwT
Cc03/aBaTh HOBble BMAbl U CPEACTBA TEXHWYECKOW CBA3M.

m WccneposaHua METO40B KOAMPOBaHHA, nepejayn M o6MeHa HHpopmaymedd, npume-

IlepeuncnauTh BCce, YeM 3aHHMAETCHA OGHOHUKA, HEJETKO;
TPYAHO TAKYKe 0XapaKTepPH30BAThL BCE JKHUBhIE 00BEKTHI, IIPHH-
IIAIIBI OPraHU3ANMY KOTOPBIX MOTYT MOMOYb YeJIOBEKY B pemie-
322 HAH Pa3JNUYHBIX HAYUYHO-TEXHHUYECKHX 3a/ad.



Kpyr Bonpocos, nayuaeMbiXx 6HOHHKO#, JOBOJIBHO OGIINDEH
M IIPOAIOJIXKAET PACIIMPATHCA. ¥ YeHbIM IPEJICTOUT OTKPLITH MHO-
0 YAUBUTEJBHBIX KOHCTDYKIIHﬁ H MEeXaHM3MOB, KOTOpDEIE IOKAa
elle CKPBITHI B TBOPYECKONH MACTePCKOM KHUBOH NPUPOILI.

Knouessie cnosa: 6MOHMKA, r’MAPOdOH, AMATOMMUT, a3pOAMHAMMUKA,
HaBUrauus, NoKauus, cTabunusaumus, OpUEeHTaLMs.

KOHTPO/IbHLIE BOMPOCHI

1. Kaxkoe 3Ha4eHue MMeeT u3y4eHne ocoBeHHOCTER CTPOEHUA M HMU3He-
AEATeNbHOCTH OPraHu3MOB ANS Hay4YHO-TEXHWYECKOro nporpecca?

2. Yro TaKoe 6MOHMKa M NOYEMy BO3HUK/IO 3TO Hay4HOe HanpasneHue?

3. Npusegute NpUMepbl «M306peTeHui» NPUPOLbl, KOTOPbIE ele B Fay-
GOKOW APEeBHOCTM NOMOrany pewatb pAj TEXHUYECKUX 3afay.

4. MNpuBeaguTte NpUMepbl KOMNEHCATOPHbIX MEXaHU3MOB U cnoco6GHOCTEN
K aganTaluuu y HEKOTOPbIX OPraHi3mMoB, NO3BONAIOWMX JOCTHYb Bbl-
COKOW HaAeMHOCTH BUONOrMHECKHUX CHCTEM.

5. Kakue 6uonoru4eckme peuenTopHbie U aHanu3aTopHble CUCTEMbI UC-
CNeaytoT y4eHble AN NOCTPOEHHUA MX TEXHMYECKUX moaenen? Mpuee-
[uTe NpUMepsbI.

6. Hakue NpupoaHbIe KOHCTPYKUKMK U GOPMbl MUBOTHBIX U PacTeHUi Uc-
NonbL30BaHbI B CTPOMTENLHOW TEXHMKE M apxuTeKType? MMpuseaute
npuMepsbl.

BUOHMUKA



Arposkocucrema (arpo6moneHos, CeAbCKOX03AHCTEeHHANA
9KOCHCTeMAa) — dKOCHCTeMa, HCKYCCTBEHHO CO3JJaHHAA M pe-
ryJaspHO NOAJepsKUBaeMasa 4eJOBEKOM AJs IIPOH3BOACTEA
CeNnbCKOXO03fAlcTBeHHOM npoayknuu. K arposkocucremam ot-
HOCHT TO0JIA, KPYIHbIE }XMBOTHOBOJAYEeCKHE KOMIIJIEKCHI ¢ IIPH-
JeranoinuMy nactéuIamMu, Ooropojsl, cajabl, BAHOTDAAHUKH,

TeIJNIE.

Ananranusa — COBOKYIHOCTH MOP(QODHEHOIOrMYeCKHX, 110~
BeIeHYeCKHX, TONYJAAIMOHHLIX U APYIHX ocoGeHHOCTEH JaHHO-
ro 6MOJIOrHYEeCcKOro BHAAa, KOoTopas obecnednBaeT BO3MOMKHOCTh
€ro CyIIecTBOBAHUA B ONpPeJeJIeHHBIX YCIOBHAX BHEIIHEH cpe-
[iBl; Iponecc BeIpaboTKHM npHcnocobIeHHit OPraHU3MOB K YCJI0-
BHAM CYIIECTBOBAHHUA.

Amencanuam — OHOTHYECKHE OTHOMIEHHS, IPH KOTOPHIX
AN OJHOTO U3 JABYX B3aMMOAEHCTBYIOMINX BHI0B IOCJEACTBHUA
COBMeCTHOr0 OGHTaHMA OTPHIATENbHEI, a JJIA Apyroro — 0ea-
Pa3INdHbIL.

AHTponorenHsie BO3MEHCTBHA — CyMMa NIPAMBIX B OlIoCcpe-
JIOBAHHBIX (KOCBEHHBIX) BJIMAHUN YeJOBEUYECTBA HA OKPYKa-
IOIIYIO CPeay.

Apomopdos (mopdodusnosornueckuit nporpece) — aTo g0-
cTH}KeHHe GHOJIOrHYecKOoro mporpecca IyTeM HOBBIIIeHUA 06-
II1ero YPOBHS OPraHU3AIHH JKHUBLIX OPraHU3MOB.

ATaBuamM — HeOOBIYHO CHJILHO PA3BHUTHINA DYAUMEHTAPHBIH
opraH. OH HATOMUHAET YEJIOBEKY O PA3BUTHH TOTO HJIH HHOTO
NpHU3HAKA ¥ ero IpeJKOB HWJIH YV ero COBPEMEHHBIX 3BOMIOIMHOH-
HBEIX POJCTBEHHUKOB CPEeAH KHBOTHBIX.

Buoreonenoa — HcTopuuyeckH chOPMUPOBABIIHICA B3AUMO-
00yCIOBNIEHHBIH KOMIJIEKC JKHUBBIX M HEKHMBBIX KOMIIOHEHTOB
OAHOPOJHOI0 y4acTKa 3@MHOH NOBEPXHOCTH (BKJIIYAA aTMO-
ctepy, ropHble TOPOJLI, PACTUTENLHOCTD, JKHBOTHBIA MHUD, MH-
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HHEeM OCHOBHEIX ee CTPYKTYD, BellecTBeHHO-I9HepPreTHuecKoro
cocTaBa M MOCTOAHHOH (DYHKIIMOHANBHOM caMoperyianuei ee
KOMIIOHEHTOB.

Tomonorus — sBJIeHME COOTBETCTBHMA OPraHOB Y OPraHM3-
MOB Pa3HBIX BHJAOB, OOYCIOBJIEHHOr0 UX QHUIOTeHETHUECKUM
POJICTBOM.

JuzHeHHBINH MUK KJIETKH — PasBHTHE KJIETKU OT MOMEH-
Ta BOBHHKHOBEHHS B PE3yJbTATE NpPeAlIeCTBYIOIIEro JAeJIeHHuA
10 ee ruber MJIM A0 CJAEAVIOLIero AeJeHus.

HpauoananTalum — 4YacTHBIE nNpHcnocobieHHsA BHIOB, HE
CBfA3AHHBIE ¢ H3MEHEHHUAMH YPOBHA X OMOJIOTHYECKOH opra-
HH3AIMHA ¥ IO3BOJAIOINIHE UM IPUCHOCODUTHCH K KOHKPETHBIM
VCIIOBHAM CpPEIbI.

H3MeHYHBOCTs — CBOMCTBO OPraHM3MOB npuobpeTraTs HO-
BbI€ [IPDU3HAKH,

KapuoTHn — COBOKYIIHOCTE KOJHYECTBEHHBIX (YHCJIO B pas-
Mephl) ¥ KadyecTBeHHbIX ((hopMa) NpM3HAKOB XPOMOCOMHOIO Ha-
fopa coMaTHYecKoil KJIeTKH.

Knerka — sireMeHTapHAad XHBaA CHCTEMAa M OCHOBHAaA
CTPYKTYPHO-DODYHKIIMOHATLHAA eUHHUIIA BCeX MKHUBLIX OPraHu3-
MOB: DaKTepuil, NPOCTEMIINX, OAHOKJIETOUYHBIX ¥ MHOTOKJIETOY-
HBIX, BOAOpOcaeli, rpub0OB, BHICIIUX DACTEHHN M KHBOTHBIX.

Kaumake — 3aKJIOYHATENbHASA CTAAUA PAa3BUTHA OHOIlEHO-
3a, HA KOTOPOH OH HAXOAMTCA B PABHOBECHOM COCTOAHHUU
C OKPY:Kalinei cpeoil JOBOJIBHO IPOJOKHTEILHOE BpeM4.

KomMeHncannam — B3aMMOOTHOIIEHHA BH/IOB, IIPH KOTOPBIX
MMEET MeCTO OZHOCTOPOHHEEe HCIIOJIb30BaHMEe OOHUM BHAOM (KOM-
MeHCAaJI0M) Apyroro 0e3 NpUHEcCeHUA eMy Bpeaa (MM moJIb3bl)
IPH DOCTOAHHOM HMJIH BDEMEHHOM COBMECTHOM OOMTAHWH.

Konkypenuus — conepHHYECTRO, JIO0OLIe AHTATOHUCTHUYE-
CKHE OTHOIIEeHHS MeXXJAy opraHusmMaMu B 60psbe 3a npoeTpaH-
CTBO, IIHILY, CBET, yOeKHIe.

KyasTypHBIE pacTeHHss — pacTeHHsdA, BhIpaljuBaeMble de-
JIOBEKOM JJIsl YIOBJIETBOPEHUS CBOUX NOTpebHOCTeH.

Meiio3z — jeneHHe KJIETOK, B Pe3yJIbTaTe KOTOporo obpasy-
I0TCA raMeTsl (Y MHOTOKJIETOYHBIX YKUBOTHBIX); IIPHU Melio3e Yuc-
JI0O XPOMOCOM B JOYEPHHUX KJIETKaX yMeHbIIAeTCA BJBOE.

MuTtoaz — jgeneHHe KJIETOK, IPH KOTOPOM Y JOYEPHHUX KJe-
TOK COXpaHAeTCs AUIIOHAHEIN (2n) poguTenbeckuii Habop Xpo-
MOCOM.



Moauduranuun — H3MeHeHUA (peHOTHNA OPraHU3Ma, BHI-
3BaHHBIE (hakTOpAMU BHENIHe# cpe/bl M He 3aTparusaliye re-
HOTHIIA.

HacaencTBeHHOCTs — CIIOCOOHOCTH BCeX OPraHM3MOB coXpa-
HATH ¥ Nepe/ilaBaTh CBOHCTRA poauTeseil (cTpoeHne W GYyHKIIHMT)
IIOTOMCTBY.

Heijtrpanuam — ¢opma GHoTHYECKUX B3aUMOAEHCTBHIA, KOr-
[la BHABI He CBA3AHBI APYT ¢ APYIrOoM HENOCPeJCTBeHHO U Jaxe
He KOHTAKTHPYIOT Mexay coboii, HO 3aBHCAT OT COCTOAHUA CO-
obirecTBa B MEJOM.

Hoocdepa — HOBOE cocTosiHne Ouocdepsl, KOrjaa pasyMHas
JIeATeIHHOCTD JII0[ieil CTAHOBUTCH TJIABHBIM (hakTOpOoM, 00yCI0B-
JMHUBAIOIINAM ee Pa3BHTHE.

O6GauraTHeIi MyTyaJH3M — HepasJeJlMMble B3aMMOIIOJIe3-
HBIE CBS3H ABYX BHJIOB; THII MEXBH/IOBEIX OTHOIIEHHH, IPH KO-
TOPOM BHALI IOJHOCTHIO 3aBHCAT APYT OT APYTra, IpeAcTaBIdoT
coboit oburaTeeIil cuMOHO3.

O6men nnacruueckuii (aHaboanam, aCCHMHIALMA) — COBO-
KYINHOCTH BCeX peaxunﬁ OHOJOTHYECKOT0 CHHTe3a, B KOTOPBIX
M3 IPOCTHIX BeIecTB o6pasyioTcs CJIOMHBIE BellecTBa caMoii
KJIeTKH; OHW MAYT HA MOCTPOEHNEe OPraHOUIOB KJIEeTKH U co3/a-
HHE HOBBIX KJIETOK IPH JeJIeHWH; COIIPOBOMKAaeTcHA NOIJioiie-
HHEM SHepruu.

O6men 3HepreTHYecKkuii (KaTaboan3M, TUCCHMHIANNAA) —
COBOKYIHOCTE PeaKIHil paciielieHusA CIOMHBIX BBICOKOMOJIE-
KYJAPHBIX OPraHWYeCKHX BemecTB — 0elKOB, HYKJIEHHOBBIX
KHCJIOT, YXKHPOB, YIrJeBOAOB Ha 6osee mpocThle, HU3KOMOJIEKY-
JsipHEIe; IPH 3TOM BBIJIeJIIeTCA DHEPrusfA, 3aKJIOYeHHasd B XH-
MHYECKHX CBA3AX KPYIHBIX OPraHMYeCcKHMX MOJIEKYJI.

OnomamuauBaane (JOMeCTHKAIMA) — I[pPOLECcC IpeBpaime-
HHAS AAKUX YKHBOTHBIX M PACTEHHII B KYJbTYpHBIE (DOPMEI.

OHTOreHeTHYECKAA H3AMEeHYHBOCTh — 3aKOHOMEpPHBIEe H3Me-
HeHHsA B XO/l¢ WHAUBUAYAJIbHOTO Pa3BUTHA (OHTOreHe3a) opra-
HU3Ma UM KJIEeTOK.

Oprannyeckue BemecTsa — yriiepoJcofiepianiie coegnHe-
HHHA, 38 UCKJIIOUYeHHeM KapOuaoB, KapboHATOB, OKCHAOB yrIJe-
poia ¥ NHMaHUuJI0B.

ITapasauTHamM — THI B3aMMOOTHOIIIEHHH, IPH KOTOPOM Op-
raHu3M-noTpeduTeN b HCIONB3YeT ¥KUBOT'0 XO3AHWHA JJIA CBOEH
moJib3sl (KaKk MCTOYHUK NMHUIH, MECTO IMOCTOAHHOIO WM Bpe-
MeHHOro obuTaHusA).

CNOBAPL TEPMMHOB
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CNOBAPb TEPMHMHOB

IIaprenorenesa — BapHAHT IOJIOBOTO PA3MHOMKEHHHA, IPH
KOTOPOM HOBBIM OPraHHU3M PA3BHBAETCA M3 HEOILJIOAOTBOPEHHOM
AWNEKJIeTKH.

IInmesas nens — pPAJ BUIOB WK X Py, KAXJA0e Mpeabl-
AyIilee 3BEHO B KOTOPOM CJAYIKHT DHIIeH AJA CHeAYIOUmIero.

Honyaauusa — MCTOPHUYECKH CJIOKHUBIIASCH COBOKYIHOCTH
ocobeit JaHHOrO BHJAA, 3AHUMAIOIIAA ONpeJeIeHHOe IPOCTPaH-
CTBO BHYTPH BHJOBOTO apeajia ¥ B TOM WM MHOM CTENeHH HU30-
JIAPOBAHHAA OT AHAJOTHYHEIX COCEJHHX COBOKYIIHOCTEI.

IIporokoonepanusn (paKyIbTaTHBHBIN MyTyajJH3M) — THII
MEeXXBHJIOBEIX B3aHMOOTHOIIEHUH, KOTrZla COBMECTHOE CYIIecTBO-
BAHHWE BBRIT'OAHO AJid O0OMX BHJIOB, HO HE SBJISETCHA HeIpPeMeH-
HBIM YCJIOBMEM HMX BBIXKHMBAHUA.

Cenexnusa — HayKa 0 METOZAAX CO3/[aHUSA COPTOB, rMOPHIOB
KYJLTYPHBIX PACTEHHI M IIOPOJ AOMAIIHUX KHBOTHBIX, IITAM-
MOB MUKDOOPraHH3MOB C HYXHBIMU YeJOBEKY NPH3HAKAMH.

Cum6no03 — pasnuyHEie (DOPMEI COBMECTHOT'O CYIIECTBOBA-
HHA PA3HOBUAOBLIX OPIaHU3MOB, COCTABJIAIOIINX CUMOMOHTHYIO
CHCTEMY.

TensoBoii peskHM — BajyKHelIIee yCJIOBUE CYIeCTBOBAHUA
JKUBBIX OPraHU3MOB, TAK KakK Bce (JU3HOJIOTHUYECKHe IpoIec-
Chl B HEX BO3MOXKHBEI IIPH OIIpefle/IeHHBIX TeMIIePATYPHEIX yC-
JIOBHAX.

Tpoduueckuit ypoBeHb — COBOKYIHOCTH OPraHW3MORB, 3a-
HHUMAIONAX ONpeieiIeHHOe MOJIoKeHHe B 001ei nenu NuTasnsd,
MOJYy4aIuX npeofpasoBaHAYIO B NHINY sHepruio CosHNA ¥ XU-
MHYecCKHe coeiluHeHus (0T aBTOTPOdOB) uepes OAMHAKOBOE YHC-
JIO IOCPeJHHUKOB TpodHuyeckoil nenu.

XHIMHEAYECTBO — THI B3AMMOOTHOIIEHHM, IPH KOTOPOM
IIpPeJCTABMTEH OJHOT'O BH/A NIOEJAI0T IPeACTABUTENeH APYTroro
BHJIA, KOTOPHIX OHH JIOBAT H YMEpPIIBISIOT.

JKoJOrHYecKas CyKIecCHs — IOCJeJOBaTeJbHOe 3aMelne-
HHe oJHOro GmoneHoaa.

JrocucTeMa — 06ad COBOKYIHOCTH OPraHH3MOB M HeOp-
raHUYeCcKMX KOMIOHEHTOB, HAXOAAIINXCA B 3aKOHOMEPHOM B3a-
MMOCBSI3H APYT ¢ APYI'OM 3a CUET OCYIEeCTBJIAIOIIErocs Kpyro-
BOPOTA BEIECTB.
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