E. I'. KpacHoaeMb6ckui

Mocobue ANA CTapleknaCcCHMKOB 1 NOCTynakownx B By3bl

Mo Hay4HOW peaakumnen
akagemuka A. C. batyeBa

BZMNTEP

Mocksa - CaHkT-MNMeTepOypr - HnxHuii Hoeropop - BopoHex
PocTtoB-Ha-[loHy - EkaTepnHOypr - Camapa - HoBocnoupck
Kunes - XapbkoB - MuHck

2008



BBK 28.057
YK 57 (075)
K78

PeueH3eHm:

K. B. ManakmuoHos, dokmop buonioaudecKkux Hayk, npogec-
cop KagheOpbl meopuu U MeMOOUKU ecmecmeo3HaHusl
CaHkm-lNemepbypackol akaBemuu nocredunioMHo20 re-
Oazoeu4eckozao obpasosaHusi

KpacHogemb6ckum E. T,
K78 O6uaa 6uonorus: Mocobue Ana crapLieKnacCHUKOB U Mo-
cTynatowmx B By3bl. — CI16.: MNMutep, 2008. — 224 c.: un.

ISBN 978-5-91180-605-7

buonorus, Haxomsich Ha CTBIKE €CTECTBEHHBIX M T'yMaHMTApHBIX HayK,
3aHuMaer ocoboe Mmecto. [locobue, HamucanHoe mpenopaBatenem Cankt-Ilerep-
Oyprckoro rocyJapcTBEHHOr0 YHUBEPCUTETA, [TO3BOJIUT B KpaTYaMILIMKA CPOK MOATrO-
TOBUTHCS K BCTYNHUTENBbHBIM JK3aMeHaM. KpaTKOCTb M JOCTYITHOCTb H3/IOXKEHUS
HPOrpaMMHBIX BOHPOCOB, HAIVIHOCTh PUCYHKOB M TaOIuI| obecrieyar Jerkoe 3aro-
MHHAHHUE CJIOKHBIX TEM M TIOMOT'YT HOYYBCTBOBATh YBEPEHHOCTh B CBOMX 3HAHMSX.
J1nst cTapIekIacCHUKOB U aOUTYPUEHTOB.

BBK 28.0s7
Y[IK 57 (075)

Bce npaBa 3alumieHbl. Hukakas 4acTb AaHHOW KHUMM HE MOXeT 6bITb BOCMpon3seaeHa
B KaKkoil 6bl TO HM BbINo opme 6e3 MMCbMEHHOTO paspeLLeHunsl BriaaesrnbLes aBTOPCKUX
npas.

ISBN 978-5-91180-605-7 © 00O «Murep Mpeccy», 2008



OrnaBneHue

BBeaenue . . . . . . . . . . . 0 e e e e e e e

I'naBa 1. CymHOCT *KM3HH . . . . . . . . . . . .

§ 1. Onpenenenue ku3Hn u QPyHIAMEHTATbHBIE
CBOMCTBA KUBOTO

§ 2. YpoBHU OpraHu3aIyy KUBOTO .

I'naBa 2. MHoOrooGpasne OpraHu3MOB U OCHOBBI

OMOJOrMYECKOH KaacCuPUKAUUA . . . . . . . . . .

§ 1. [IpuHIMIIB KIacCU(UKAIIUN KUBBIX OPTAaHU3MOB .

§ 2. CoBpemeHHbIe TIPE/ICTABJIEHNS] O MAKPOCUCTEME
JKUBBIX OPraHU3MOB

I'naBa 3. O XUMHYECKOM COCTaBe KJIETOK >KHBBIX
CYHMIECTB. . .« « v « o & « o o o o o o o o u "

§ 1. Xumnueckue sJ1eMEHThI 1 HeopraHn4YeCcKue
BelleCTBa KJIETKU

§ 2. beskn B cocTaBe KJIETKU, UX CTpoeHNEe M (DYHKINN .

§ 3. HykyilenHOBBIE KUCTOTBI, IX CTPOEHUE, CBOWCTBA
u pyHKIIIT e

§ 4. YrieBojpl, ;KUPBI U ATCD WX CTPOEHUE
U 3HAYEHVE

I'naBa 4. Knerka — crpykrypHas u ¢GpyHKIMOHATbHAS
VHHUIA KMBOTO . . . . .+ « « « « & « o« o « .

§ 1. Knerounast Teopust u ee 06H.[€6I/IOJIOFI/I‘-ICCKO€
3HaueHue. [1po- m aykaproTHas KIeTKH

§ 2. OcHOBHBIE KOMIIOHEHTbBI 3yKaPUOTHOM KJIETKU
§ 3. Opranusainus KJIECTOYHOTO S7ipa. XPOMOCOMBbI

InaBa 5. OOMEH BEWECTB . . . .« « « o« o o o . .
§ 1. MerabomsM Kak eJMHCTBO aCCUMUJIALUN
U JUCCUMUJIALN
§ 2. Juccumunsanus y aHa3p06Hblx u a:—)po6HbIX
OpPraHNU3MOB

10
15

18
18

21

25

25
26

28

32

36

36
40
33

37

37

38



4 OrnaBneHue
§ 3. DortocuHTE3 60
§ 4. Buocunres 6ENKOB B KIETKE 61
I'maBa 6. /Ile1eHne KIETOK . . . . . . . . . . . 66

§ 1. JKusnennsiii uksa xiaetku. /lenenne

TTPOKAPUOTHBIX KJIETOK . 66
§ 2. Mutos, ero asbl, 6HOJIOTUYECKOE 3HAUEHME 67
§ 3. Meiios, craguu Meiio3a U ero OMOJIOrNYecKoe

3HaueHue 70
§ 4. OGpasoBaHue MOJOBBIX KJIETOK Y KUBOTHBIX

U 4eJIoBeKa 73
I'naBa 7. PaamHOKeHHe OpraHusmMoB. . . . . . 75
§ 1. Tumsl pasMHOKEHWUST OPTAHU3MOB,

X Kjgaccudukanms . 75
§ 2. Becrionioe pa3aMHOKEHUE Y OJTHOKJTIETOUHBIX

1 MHOTOKJIETOYHBIX OPraHU3MOB 76
§ 3. TTosioBOE pa3MHOKEHNE OPraHU3MOB . 80
I'naBa 8. lnpuBuayasibHOe pa3BUTHE OPraHu3MoB . . . . 86
§ 1. Onrorenes. OHTOTEHE3 Y MHOTOKJIETOYHBIX

JKMBOTHBIX 86
§ 2. OcHOBHBIE 2TANbl 9MOPUOHAIBHOTO PAZBUTHUSI 87
§ 3. IMocTaMOPUOHANBHBIN TTEPUO PA3BUTHSI 89
§ 4. Perynsanuus unauBuiyanbHOIO pa3BUTHA 93
I'nmaBa 9. Hacaeacrsennoctp . . . . . . . . . 97
§ 1. HaciencTBeHHOCTD U M3MEHYMBOCTD —

(bynmamenTambHBIE CBOHCTBA JKUBBIX OPraHU3MOB 97
§ 2. 3aKOHOMEpPHOCTH HACJIe[I0OBAHUSI, YCTAHOBJIEHHbBIE

I. Menpenem . . . . . . . . . . ... 99
§ 3. TuruGpuatoe ckpemusanue. 111 3akon

I'. Mennens 107
§ 4. CuensienHoe HacjenoBanue. ['enernueckoe

ompeziesieHNe ToJa 109
I'naBa 10. U3menunBoOoCTH . . . . . . . . . . . . . 113
§ 1. smenunBocthb, ee popmbl. Henacnencrsennas

M3MEHUYNBOCTH 113



OrnaBneHue

§ 2. HacnencrBennast (reHOTUITMYECKAS )
M3MEHUYUBOCTD

§ 3. Ponb okpyskatorieii cpeibl B BOSHUKHOBEHUN
MyTaInui .

§ 4. T'eneTuka 4esoBeKa M MEAMIMHCKAs FeHETHUKA .

§ 5. T'eneTnka u ceyexius

I'rasa 11. OcHoBBI 9K0JIOTHH

§ 1. Ikosorus Kak HayKa. JKOJOrHUecKre (HaKTOPHI .

§ 2. AGuoruueckue HakTopsl .
§ 3. buoruyeckue u aHTponoreHHbie (PaKTOPHI .

§ 4. buoreorienos, ero cTpyKkTypa, CBONCTBA
1 QYHKIIMOHIPOBaHUE

§ 5. DKosornyeckast CyKIeccuss —
cMeHa GUOTeOIeHO308 .
I'naBa 12. Buocdepa u yeroBex
§ 1. buocdepa, ee cTpykTypa M TpaHUAIIBI

§ 2. buorennslii KPyroBOpOT BEIIECTB.
DyHKINN KITBOTO BEIECTBA .

§ 3. OBomonus Guochepsr Ce
§ 4. BzaumooTHoIIeHs yesoBeka u 6uocdepsl.
Yuenne B. 1. Bepraackoro o Hoocdhepe
I'naBa 13. IIpoucxoxkaeHue ;KU3HU

u 3BOJIOIHS ee hopMm

§ 1. UcTtopust pa3BuTHS TpeACTaBIEHUN
0 TIPOUCXOK/ICHUN KU3HU Ha 3emJe .

§ 2. CoBpemennas runoresa (Omapuna—Xoseiina)
0 TPOUMCXOXKJIEHUN KU3HU Ha 3eMile .

§ 3. /loapBUHOBCKUIT TTEPUO]T B UCTOPUN
PasBUTHUS TEOPUU 3BOTIONNN .

§ 4. Yuenue Y. /lapBuHa, OCHOBHBIE TTOJIOKEHIS
§ 5. JlokazaTeabCTBa 9BOJIIOLII
§ 6. CoBpeMeHHOE COCTOSHUE IBOJIONUOHHON TEOPUH

§ 7. OcHoBHbBIE HAIIPABJIEHUS HBOJIOTTUOHHOTO
rpoiiecca

115

118
120
124

126
126
127
129

131

136

140
140

145
146

147

151

151

155

160
164
167
170

171



6 OrnasneHue

I'naBa 14. Ilpoucxoxkenue yenoBeka. Y HIKQJIbHOCTh

yeJoBeKa Kak OMoJIoTMYecKoro Buaa . . . . . . . . 174

§ 1. BuoconmanbHas CyNHOCTD YeIOBeKa

§ 2. JlokazarenbcTBa JKUBOTHOTO TIPOUCXOKIACHUS
YesioBeKa

§ 3. TaneonTosOrNYeCKHEe AAHHBIE O TPOUCXOKICHUN
YesI0BeKa

§ 4. Pacel 1 uX TIPOUCXOXKIEHUE.

IIpunosxenune 1. CioBapb OCHOBHBIX IOHATHIA
HMTEPMHHOB . . « v « « v « v o o« o o v o o &

IIpunosxenune 2. TecThl 151 CAMOTIPOBEPKH . . . .
OTBETBI K TECTAM . . « « + v « o & o« o o « o o .

Cnucok HCHOJb30BaHHON JUTEPATYpPbl . . . . . .

174

175

179
187

189
199
212
217



BeBepeHue

Buosorust (ot rpeu. bios — xusHb + logos — cJIOBO, yueHue) —
HayKa, KOTOPas M3y4aeT JKU3Hb KaK SBJIEHIE, 3aHUMAIoTee 0codoe
MeCTO B MUpo3JaHuu. Bmecre ¢ ApyruMu HayKaMu, UCCJIeYIONI-
Mu ipupojy (usukoil, Xummueit, acTpOHOMUEI, TeoJIOTHel U T. I1.),
OHA OTHOCHTCS K YUCJIY eCTeCTBeHHbIX HayK. OOBIYHO BBIIEISIIOT
B CAMOCTOSATEIBHYIO IPYIIITY ellle U TyMaHuTapHble HayKu (M3y-
Yalolye 3aKOHOMEPHOCTH CYIIECTBOBAHUST U PA3BUTUSA UYEJIOBEKA,
YeJI0BEYECKOro 00IIECTBA); K HUM OTHOCSITCSI COIMOJIOTHSI, TICH-
XOJIOTHSI, aHTPOIOJIOTHUS, 9THOTPApUS U JIP.

Denomen yenoBeka (Kak OGMOCOIMATBHOTO CYIIECTBA) WHTE-
pecyeT U ecTecTBEHHbIE, U TyMaHWTapHble HayKu. Ho Guosorst
BBITIOJIHSET OCOOEHHYIO POJIb, GY/Iy4YU CBA3YIONIUM 3BEHOM MESK/LY
numu. Takoe 3akI0oueHe OCHOBAHO HA COBPEMEHHBIX 1TPE/ICTaAB-
JIEHUSIX O Pa3BUTUU MPUPOJIbI, KOTOPOE MPUBEJIO K MOSBJICHUIO
JKU3HU. B 11poriecce ke BOMONNN JKUBBIX OPraHU3MOB BO3HUK
YesI0BeK, 00Iafaroii KaueCTBEHHO HOBBIMU CBOICTBAMU —
PasyMoOM, PEYbio, CMOCOOHOCTHIO K TBOPUYECKOU JAESATEIBHOCTH,
0011[eCTBEHHBIM 00Pa30M KU3HU U T. J1.

CyniectBoBaHue ¥ pa3BUTHE HEKXUBOH IIPUPOJIbI MOYUHEHO
(busuko-xummueckum 3akonaM. C 1osgBIeHUEM KUBLIX OpraHn3-
MOB HAYUHAIOT OCYIIECTBISITHCS OUOIOZUYECKUE NPOUECCHL, TMETO-
nie TPUHIUIUAIBLHO WHOW XapakTep W MOMYMHSIONINECS WHBIM
3aKOHOMEPHOCTSIM — Ouoaozuueckum. OMHAKO BAKHO OTMETUTD,
YTO COXPAHSIOTCS HAPSALY € 3TUM U (DU3UKO-XUMUYECKUE TTPO-
IIECChI, KOTOPBIE JIeKAT B OCHOBE BO3HMKAIOIMNX (KAYeCTBEHHO
UHBIX U CBOEOOPasHBIX) GUOJOTHYECKUX SBJICHUI.

Creruduueckue kayecTBa M COIMAJIbHbIC CBOICTBA YeJOBeKa
HE UCKJTIOYAIOT €ro TPUPOHON MTPUHA/ITIEKHOCTH. B yesioBeueckom
OpraHu3Me OCyIIeCTBISAIOTCA (KaK y BCEX JKUBBIX CYIIECTB) U (u-
3MKO-XUMHUYECKIE, U OMoJorHdecKre mporecchl. OIHAKO TTOJHO-
[[EHHO WH/IUBUJT MOJKET Pa3BUBATHCS JIUII B OOIIECTBE, B OOIIEHUN
¢ apyrumu JiioapMu. TOJMBKO TaK OCBAMBAETCS pedb U Mpuodpera-
I0TCST 3HAHWS, YMeHUsI, HaBbIKU. KopeHHoe oTyimune 371ech 3aKJIio-



8 Bsenenue

YaeTCsT B TOM, UTO CYIIECTBOBAHKE W PA3BUTHE YEJIOBEUECTBA Oasu-
PyeTcst Ha ero CrocoOHOCTH K MO3HAHWI, K HAKOIIJICHUIO 3HAHWIA
U3 TIOKOJIEHUST B TTOKOJIEHNE, K TIPOU3BOANUTEILHON €A TETbHOCTH.

[Toucrune rpaHAMO3HbIE MOCTUKEHUS HAYKU, B TOM YHCJIE
u G6uosornu, B XX B. CYIIECTBEHHO PACITUPUIA U YTIyOWIN Ha-
I TIPEJCTABIEHUS KaK O €IMHCTBE TPUPOJLI U YETOBEKA, TakK
M 0 UX CJOKHBIX B3aUMOOTHOIIeHUsX. HampumMep, maHHbIe KO-
JIOTUU TIOKA3aJIi, YTO KUBbIE OPTAaHM3MBI, B TOM YHCJIE W YeJI0-
BEK, He TOJIbKO 3aBUCUMBI OT IIPUPO/IBI, HO M CAMU BBICTYIIAIOT B
POoJIE MOTITHOTO (haKTOPa, BO3EUCTBYIOIIETO U HA Hee, U JaKe Ha
KOCMOC. JTO KacaeTcs, B 4aCTHOCTH, aTMOc(epbt 3eMin, (hopMupo-
BaHUsL OOLIMPHBIX TEOJIOTUYECKUX ILJIACTOB, 00Pa3OBaHUsL OCTPOB-
HBIX CHUCTEM U T. TI. UeToBe4ecTBO B HACTOSIIIEE BPEMsI OKa3biBa-
eT caMoe CHJIbHOE BO3/IEHCTBIE Ha KUBYIO U HEKUBYIO TIPUPOLY
ILJTAHEThI.

@ buonorus cerogHs npepcrasaser co60i KOMMNEKC HayK, U3yyalo-
LWMX pa3HOOOpPa3HbIE JKUBbIE CYLLECTBA, UX CTPOEHME U BYHKLMO-
HWpOBaHMe, pacnpoCTpaHeHMe, MPOUCXOXKAEHNE U pa3BUTHE,
a TaKXe NpupoAHble co0b6lecTBa OPraHU3MOB, UX CBA3W Opyr
C ApYroM, C HEXMBOW NPUPOAOH 1 YeNOBEKOM.

IToMuMO 0O0IIENO3HABATEIBHOIO 3HAYEHM OMOJOTUSA UIPAET
OTPOMHYIO POJIb JIJIsI YEIOBEKA, M3/IaBHA CJIyKa TEOPETUYECKOI
OCHOBOI1 ME/IMIMHDI, BETEPUHAPHH, ArPOHOMUM, KIMBOTHOBO/ICTBA.
Temnepb NOSIBUINCH U OTPACIIU [IPOU3BOCTBA, KOTOPbIE OCHOBAHBI
Ha OUOMEXHONI0ZUL, T. €. UCTIONB3YIOT KUBbIE OPTAHU3MBI B [IPOU3-
BOJICTBEHHOM Tiporiecce. MOJKHO YIIOMSIHYTb THINEBYIO, (hapma-
IIEBTUYECKYIO, XUMIYECKYIO TPOMBILITIEHHOCTD U JIP.

Boubiioe 3HaYeHye UMEIOT PasindHbie GHOJOTMYECKIe HAYKI
¥ B CBSI3H C TIPOOJIEMOIT B3ANMOOTHOIIIEHH YeIOBEKA 1 TIPHPOJIBL.
Tosbko Ha Hay4HOW OCHOBE BO3MOXKHO DEIIaTh Takue 3ajadu,
KaK PaIlMoOHAIBHOE HCIIOIB30BAHNE MPUPOAHBIX PECYPCOB, IIA/s-
1ee OTHOIIEHIE K OKPYIKAIOIIEMY HAC MUY, TPAMOTHAS OPraHu-
3aIUsl TIPUPOIOOXPAHHOI JEATENBHOCTH.

«Ob6rmast 6UOTOTHsI» — 3TO HPEIMET, MPEICTABISIONIN CO-
6ol BaxkHEHTINIT TAaT GHOTOTHIECKOTO 0OPA30BAHUST YICHUKOB
cpenHeii mKosbl. OH OMUpaeTcs: Ha Te 3HAHUS, HABBIKK U YMEHWS,
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KOTOpbIe ObLIM yiKe IIPUOOpeTeHbl IIPU U3yuyeHUH OOTAHUKH,
300J10TUU, OMOJIOTUU YesIOBeKa.

Hauwunast ¢ 6-10 kacca Bbl 3HAKOMUJIMCH ¢ PA3HBIMK TPYITIAMU
JKMBBIX OPTaHU3MOB. BUPYCAMU, OAKTEPUSIMU, TPUOAMHE, PACTECHUSI-
M, KMBOTHBIMI. BbI y3Hamm 00 UX cTpoennn u (GyHKIMOHIPOBa-
HIHY, PasHooOpasuu (hopM, pacrpocTpaHeHnu | T. 1. B 8-M Kiracce
MPEIMETOM 3aHSATUI 110 GHOJIOTHE CTAJIM Y€JIOBEK U €T0 CIeln-
(dbuka Kak OMOCOIMAIBHOIO CYIECTBA.

O6iiast 6GuooTHst, B OTJINUKE OT APYTUX CIEIUATN3UPOBAHHBIX
IVMCHUILIMH, PACCMATPUBAET, O YEM TOBOPUT U CAMO Ha3BaHUE,
obugue (1151 BCex KMBBIX OPraHU3MOB) CBOeoOpasHble CBOMCTBA
U KAuecTBa BCETO JCUG020, OOIIE 3aKOHOMEPHOCTU OPTaHU3aIlNH,
SKUBHEIEATEIbHOCTH, PA3BUTHSI, IIPUCYIINE BCeM (POPMAM JCUSHU.



Maga 1. CywHOCTb XXN3HU

§ 1. OnpepeneHue }Xn3HU U PyHAaMeHTaNbHble
CBOMCTBA YXUBOIO

OpnHoll U3 33124, CTOSIIUX IIepezt JH0O0I HAyKOH, CIy:KUT HeoO-
XOJIMMOCTD CO3JAHUS OnpedeseHuil, T. €. KPamKux Qopmyauposox,
JAIOIINX, OJHAKO, 720/H0¢ TIPEICTABJIEHIE O CYHIHOCTH 00hEKTa UK
ABJieHrst. B OMOJIOTMY UMEIOTCA JECATKY BaPUAHTOB OIPeIeIeHIit
JKVM3HU, HO HU OJIHO U3 HUX He Y/IOBJIETBOPSIET CPasy JABYM Ha3BaH-
HBIM Bbile TpeboBanusam. JInbo onpenenenne sanumaer 2—3 crpa-
HUILBI KHUATH, 1100 U3 HErO OKA3bIBAIOTCS «BBIIABIIMMI» KaKHe-TO
BayKHbIE XapaKTEePUCTUKK JKIBOTO.

JKu3Hb B ee KOHKPETHDBIX MPOSBICHUSAX Ha 3eMJIe TPeACTaB-
JieHa MHOrooOpasHbiMu (hopMaMu oprannamos. CorylacHo CoBpe-
MEHHBIM OMOJIOTMYEeCKUM 3HAHMAM, MOYKHO BBIIEIUTH COBOKYII-
HOCTb CBOWCTB, KOTOPBIE CJIEAYET MPU3HATH OOIIUMU JIJIST GCEX
JHCUBHIX CYULCTNE U KOTOPBIE OTJINYAIOT UX OT TeJ HEXKUBOII IIpH-
pozbL. Takum 06pasoM, K MOHSITUIO JCU3Hb Mbl IPUIEM IIyTEM 110~
CTVZKEHUS CrIeln(pUIecKuX CBOMCTB KUBBIX OPraHU3MOB.

Crnempdrka XUMHUYECKOTO cOCTaBa. Pasjmune MeKIy KUBBIM
U HEKUBBIM OTUETJIUBO TIPOSIBJISIETCS YoKe HA YPOBHE MX XUMITUe-
ckoro cocraBa. OUeHb YacTO MOKHO BCTPETUTD CJIOBOCOYETAHUE
«OpraHMyecKas IpUpPoJa» KaK CUHOHMM <«KUBOI IPUPOADI».
1 210 COBEPIIEHHO CIIpaBe[JInBO. Bee opraHMdyecKye BeliecTBa
COB/IAI0TCS B JKMBBIX OPraHU3Max B IIPOIECCE UX KU3HEACATENbHO-
ctu. Kak rosopdar crenuanuctsl, oHu 6uozennwvie (T. €. CO3IaHbL
SKMBBIMHU CyllecTBaMu). Bosiee TOro, IMEHHO OpraHmdecKue Belle-
CTBA U OTIPEE/SIIOT BOBMOKHOCTD CYIIECTBOBAHUST CAMUX JKIBBIX
opranusMoB. Tak, HarpuMep, HyKJIEHHOBbIE KUCJIOThI COAEPIKAT
HACJIEACTBEHHYIO (TeHEeTUYeCKyI0) MH(OpMALUIo; OeJIKU OIpee-
JIFIOT CTPOEHKE, 00eCIIeUnBAIOT ABUKEHUE, PErY/IAIMIO BCEX JKU3-
HEHHBIX POIECCOoB; caxapa (YIJIEBObI) BBIIOJHSIIOT 9HEPreTH-
yeckue (yHKImU U T. 1. Ha 3emiie He M3BECTHO HU OJJHOTO KUBOIO
CYILECTBA, KOTOPOE He MPEACTABJIIO ObI COO0H COBOKYIIHOCTH
6EJIKOB M HYKJEUHOBBIX KUCJIOT.



§ 1. Onpenenennie kU3 u GyHIAMEHTATbHBIE CBOWCTBA KUBOTO 11

Opranuueckyie BeIEecTBa UMEIOT GoJiee CII0KHBIE MOJIEKYJIBI,
yeM HeOpraHWYecKue, 1 XapaKTepUsyIoTcss GECKOHEYHBIM PasHO-
obOpasueM, UYTO B 3HAUUTEJIHHOU Mepe, KaK Mbl YBUAUM JaJjice,
OIIpeIeIIeT MHOrOOOPa3Ke KUBBIX OPraHU3MOB.

CrpyKkTypHasi opraHu3anus sKUBbIX cymiectB. Eie B Muaanmmx
KJIaccax, Ha ypoKaX OOTaHUKH U 300JI0TUH, BaM PACCKA3bIBAJIM, YTO
yuerbiMu T. IIBarnom n M. Ineiinerom (1839 r.) Gbiia chopmy-
JINPOBaHA KJIETOYHAS TEOPUs CTPOEHUST BCEX PACTEHWH W JKUBOT-
HbIX. KiteTka ¢ Tex mop MpusHAeTCst CmpyKmypHO-QyHKUUOHATLHOL
edunuyell MoObIX JKUBBIX CYIIECTB. DTO O3HAYAET, YTO UX TeJIa I10-
CTPOEHBI M3 KJIETOK (eCTh M OMHOKJICTOYHBIE) U OCYIIECTBIEHUE
JKU3HEJICATETTbHOCTH OPraHu3Ma OIPE/IesIIeTcs MPOoIeccaMi, TIpo-
TEKAIOIIMMH BHYTPU CAMUX KJIETOK. BCIIOMHUTE TaKIKe, YTO KJIETKH
BCEX PACTEHUI W JKUBOTHBIX CXO/IHBI TI0 CBOEMY CTPOEHUIO (MMEIOT
MeMOpany, yumoniasmy, sopo, opeaHoudbt).

Ho ysxe Ha 9TOM ypOBHE TPOSIBIISIETCS] CIMPYKMYPHASL CLONC-
HOCMb OPraHu3allnn JKUBOTO. B KJIeTKe cyniecTByeT MHOKECTBO
PasHOOGPa3HBIX KOMITIOHEHTOB (OpPraHouioR). Takast HEOTHOPO/I-
HOCTh €€ BHYTPEHHEro cocraBa 06eciiednBaeT BO3MOKHOCTh OCY-
HIECTBJISITh OJTHOBPEMEHHO COTHU U THICSTYM XUMWUYECKUX PEaKITHii
B CTOJIb MQJIEHbKOM TIPOCTPAHCTBE.

To ke camoe XapaKTepHO U [I7IT MHOTOKJIETOYHBIX OPTaHU3MOB.
W3 MHOKECTBA KJIETOK 0OpasyIoTCsl pasaudyHble TKAHU, OPTaHBL,
CUCTEMBI OPraHoB (BBITIOJHSIONNE Pa3Hble (DYHKITUHN ), KOTOPbIE
BMECTE COCTABJSIOT CJOKHYIO U HEOTHOPOIHYIO 1EJOCTHYIO CH-
cTeMy — JKUBON OpraHu3M.

OOMeH BeNIeCTB Y SKUBBIX OPraHU3MOB. BceM KMBBIM Opra-
HU3MaM IIPHUCYIL OOMEH BELIeCTBAMU U 9HEPTUeil ¢ OKPy KaloLeil
cpenoit.

®. Ddurennc eme B KoHIe XIX B. BBIAEINT 3TO CBOHCTBO
JKUBOTO, I1yOOKO OlLleHHMB ero 3xadenue. Ilpe/aras cBoe orpe-
JlelleHne JKU3HU, OH TTHCAT:

XKnsHb — 370 cnocob cylecTBOBaHUS GENKOBbLIX TEN, CYLLECT-
BE€HHbIM MOMEHTOM KOTOPOro ABNAEeTCA MOCTOSAHHbI OOMEH BELWECTB
C OKPYXaloLLern UX BHELIHEN Npupoaon, NPUYEM C NMPeKpaLLEHNEM
3TOro o6MeHa BelWecTB NpeKkpawaeTcs U XN3Hb, 4TO NMPUBOAUT
K pasnoxeHuio 6enka.
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[lanee M. DHTENTbC YTOUHSLI:

M y HeopraHM4ecknx Tesl MOXeT NMPonCXoauTs OOMEH BELLECTB...
Ho pa3Huua 3aknoyaeTcs B TOM, 4TO B C/ly4ae HEOPraHNYeckux Ten
0OMEH BeLLIEeCTB paspyLuaeT ux, B Cydae Xe OpraHu4yeckmx Tes OH
SBNSETCS HEOOXOANMbBIM YCOBMEM WX CYLLECTBOBAHUS.

B arom 1ipoliecce K1BOiT OpraHu3M I0JIy4aeT BelecTsa, Heoo-
XOAMMBIC eMy KaK MaTephaJ JJIsi POCTa, BOCCTAHOBJEHUS Pas-
PYIIEHHBIX («OTPadOTABIINX») KOMIIOHEHTOB U KaK MCTOYHUIK
BHEPrUU I obecrieueHns KusHeaesaTebHocT. OOpasytoiecst
sKe BpeJIHbIe WK HeHYKHble OpraHu3My BellecTBa (yIIeKUCIbIi
ras, MOYEBHMHA, BOJIa ¥ JIP.) BBIBOISITCS BO BHEIIHIOW CPELLY.

CamoBocnpousBe/ieHue (pasMHOKEHHE) OPraHu3mMoB. Pas-
MHOKEHHEe — gocnpoussedenue cebe nododHbix — BaKHelilee
yCJIOBHUE TIPOAOJIKEHU K3HK. OTAeNIbHBII OpraHu3M CMepPTeH,
CPOK €ro KM3HM OTPaHMYeH, a pasMHOKeHue 00ecIednBaeT He-
TIPEPLIBHOCTDH CYIIECTBOBAHUA BUIOB, C I/I36bITKOM KOMITIEHCUDPY A
€CTECTBEHHOE OTMHPAHUE 0COOEN.

HaciencTBeHHOCTh M U3MEHYHBOCTb.

& HacneactBeHHOCTb — CNOCOGHOCTb OPraHWM3MOB NMepefaBaTh U3
MOKOJIEHNs B NOKONEHME BCIO COBOKYMHOCTb NPKU3HAKOB, 06ecneyu-
BaloLYMX NPUCNOCOBIEHHOCTb OPraHM3MoB K Cpee Ux 0GuTaHus.

Omna obecreyrBaeT CXO/ACTBO, TO00ME OPraHM3MOB Pa3HbIX
nokoseHni. HecoyyailHO CMHOHUMOM pPa3MHOKEHUST CIYKUT
CJI0BO camosocnpoussedenie. Ocodu OHOTO TTOKOTIEHUST TIOPOJK-
Jal0T 0ocobeil HOBOTO MOKOJIeHUs, 1o00HbIX cebe. Cerojusa xo-
POIIIO M3BECTEH MEXaHW3M HacJie/IcTBeHHOCTH. Hacencreennas
nHdopmarms (T. e. nHMGOPMAIIMA O TPU3HAKAX, CBOWCTBAX U Ka-
YecTBaxX OPraHM3MOB) 3alM(ppPOBaHA B HYKJIEHMHOBBIX KHCJIOTAX
U TlepefiaeTcsl U3 MOKOJIeHUs B IIOKOJIEHIE B IIPOIecCe Pa3MHO-
JKEHUST OPTaHU3MOB.

OueBUHO, UTO TIPU <«KECTKOIT» HacCJeNCTBEHHOCTH (T. e.
abCOTIOTHOM TIOBTOPEHUHU POAUTEIbCKUX TPU3HAKOB) Ha (hoHE
MEHSTIOIINXCST YCJIOBUI BHEITHEN Cpe/bl BhIKUBAHNE OPTAHU3MOB
66110 OBl HEBO3MOKHO. He Morsiiu Obl OpraHU3Mbl OCBaWBaTh
U HOBble MecTa oburanus. Hakowner, uckioder 6bi ObI U 9BO-
JIOTIMOHHDIN TIpotiecc — oOpasoBaHue HOBBIX BUmoB. OIHAKO
JKUBBIM OpPTaHW3MaM IPUCYIIA U U3MEHYHBOCTD, 100 KOMOPOi
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NOHUMAIOM UX CROCOOHOCML NPUObpemamsv HOBble NPUSHAKU
U ympauusamy npedycrue. PesybraToM oKasbiBaeTcst pasHooOpasue
ocobell, TIPUHALIEKAINX K OJHOMY M TOMY ke Buiy. V3smeHun-
BOCTb MOJKET OCYIIECTBJISITHCS KAK Y OTAEIbHBIX 0C0O€el BO Bpe-
MsI UX WHIUBU/IYJIbHOTO Pa3BUTHS, TAK M Y TPYIIIBI OPTAaHU3MOB
B PsI/ly NMOKOJIEHUN TIPU PA3MHOMKEHUU.

HNuguBuayanpHoe (OHTOreHe3) M HCTOPUYECKOe (IBOJIONH-
oHHoe; (uiorenes) paspurHe OpraHuamoB. J1060i1 opraHuszm
B TEYEHUE CBOECH JKM3HU (C MOMEHTA €T0 3aPOKJICHUS U JI0 €CTECT-
BEHHOI CMepTH) IPETepIeBaeT 3aKOHOMEPHbIE U3MEHEHUsI, KO-
TOPbIE€ HA3BIBAIOTCS UHOUBUOYAILHOIM paseumuem. TIpOucXoauT
yBeJMUYEHNE Pa3MEPOB U MACCHI Tela — POCT, 0Opa30BaHNE HOBBIX
CTPYKTYp (MHOTIA COMPOBOKIAIOIIEECS PA3PYIIEHUEM paHee
CYIIECTBYIOIMNUX — HAIPUMepP, yTpaTa XBOCTA TOJOBACTUKOM
u (popMupoBaHUEe TAPHBIX KOHEUHOCTEH ), pa3MHOKeHUe U, HAKO-
Hell, 3aBepIleHne CYIeCTBOBAHMS.

Jeon10UUsL Op2anUIMO6 npedcmasisiem coboi HeobpamumoLil
nPoUece UCMOPUUECKOZ0 PA3GUMUS JCUB0Z0, 8 X00e KOMOopozo
nabmoodaemcst nocied08amenvias CMeHa 6UO08 KaK Pe3yibman
UCUe3H0BEHUS Panee CYUW,eCMBYOUUX U B03HUKHOBEHUS HOBIX.
[To cBoemy xapakTepy 9BOJIOIUST TIPOTPECCUBHA, TIOCKOJIBKY Opra-
Hu3anus (cTpoenue, GyHKIMOHUPOBAHNE ) KUBBIX CYIIECTB TPO-
IIJIa Yepe3 Psifi CTyTeHeil — J0KIeToYHble (POPMBI JKU3HH, OJTHO-
KJIETOYHBIE OPTAaHU3MBI, BCE YCIOKHSIONMECS MHOTOKJIETOUHDIE
U TaK BILJIOTH JI0 YesioBeKa. IlocseoBarebHOe yCI0KHEHNE OP-
FaHM3AIUU BeIET K IOBBIIIEHUIO KU3HECTTOCOOHOCTH OPraHu3-
MOB, UX ITPUCIIOCOOUTETbHBIX BO3SMOKHOCTEH.

PasapaskumocTs u aBuskenne. Heothemiemoe CBOMCTBO K-
BBIX CYIIECTB — Pa3APasKUMOCTb (CHOCOOHOCID GOCHPUHUMATND
8Hew e U eHympenHue pasopaxcumenu (8030eiicmeus) u ade-
K6AMHO HA HUX peazuposamy). OHa MPOSBISETCS B U3MCHEHUSIX
obMeHa BelecTB (HAIIpuMep, IPU COKPAIEHUN CBETOBOTO JIHS U
MOHMIKEHWN OKPYIKAIOIIeH TeMIepaTyphl OCEHBIO y PaCTeHU
1 JKUBOTHBIX ), B BU/IE JIBUTATEJIBHBIX PeaKIUil (CM. HUXKE ), a BbI-
COKOOPTraHM30BAaHHBIM >KMBOTHBIM (BKJIIOYAsl W 4esJOBeKa) IpH-
CYIIM U3MEHEHUsI B TIOBE/ICH.

XapakrepHasi peakiius Ha PaspakeHue MoYTH y BCEX JKUBbBIX
CYIIECTB — IBUKEHHE, M. €. NPOCMPAHCMBEHHOE Nepemeujerue
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BCEro Oprann3Ma NJjan OTAECJIbHBbIX yacTell Ux Tesia. ITO CBOMCTBEH-
HO KaK OJJHOKJIETOUHBIM (GakTepusam, ameGaM, MH(PY30PHsIM, BOJIO-
pOCJIsIM), TaK U MHOTOKJIETOUYHBIM (IIPAKTUYECKU BCEM KUBOT-
HBIM) OpraHusMaM. [TOABUKHOCTHIO 0O0JIAMAI0T W HEKOTOPBIE
KJIETKM MHOTOKJIETOYHbIX (Harprumep, haroluTbl KpOBU >KHBOTHBIX
1 4esJoBeKa). MHOTOKJIETOYHbIE PACTECHUS CPABHUTEIBHO C JKH-
BOTHBIMU XapaKTepU3yIOTCs Masoll MOABUKHOCTBIO, OJHAKO U Y
HHNX MOXHO Ha3BaTb OCO6LI€ (l)OprI IIpoABJIEHNA IBUTATEJIbHBIX
peaxiuii. AKTUBHbBIE JIBMJKEHUS Y HUX BCTPEYAIOTCS JIBYX THIIOB:
pocmosvle w cokpamumenviole. K 1epBbiM, 6osiee MeIJIEHHBIM,
OTHOCSITCSI, HAl[PUMEp, BHITSATHBAHUS B CTOPOHY cBeTa crebiieit
pacTyluX Ha OKHE JOMAlIHUX pacTeHUil (BCJeiCcTBUE OJHO-
croponHero ux ocsernenvist). CokpaTuTeIbHble IBUKEHMs HaOI0-
MATOTCST Y HACEKOMOSIIHBIX PacTeHNi (HapuMep, GBICTPOE CKIAIDI-
BaHUe JIMCTOYKOB Y POCSIHKU IIPU JIOBJIE CAJIAIIMXCS Ha Hee Hace-
KOMBIX).

SABienue pa3pasKUMOCTHU JIEKUT B OCHOBE PeaKIUil opranus-
MOB, 32 CUET 4Yero HOJJIePKUBACTCS UX TOMEOoCTas.

@ lomeocta3 — 370 CNOCOOHOCTb OpPraHM3Ma NPOTUBOCTOATb U3Me-
HEHUAM U COXPaHATb OTHOCUTENbHOE NOCTOSAHCTBO BHYTPEHHEN
cpeabl (NoafepxaHue onpegseneHHon TeMneparypsl Tena, Kposs-
HOTO [JaBNIEHUS, CONEBOTO COCTABa, KUCNOTHOCTU U T. A.).

Buraroapst paspakuMOCTH OPraHU3Mbl O0JIA/IA0T CIIOCOGHO-
CTBIO K aJanTaiyu.

@ lNopapanTauueit NoHUMaeTCs npoLecc npucnocobneHus opra-
HU3Ma K OnpefefieHHbIM YC/I0BUAM BHELHe! Cpefbl.

3aseplias pasjiesi, OCBALEHHBIN OlIpeseeHnio (hyH1aMeH-
TAJbHBIX CBOMCTB JKUBBIX OPTAaHW3MOB, MOKHO CHENaTh CIeryTo-
niee 3aKJIo4eHue.

Omuuue HUBbIX 0P2anU3M08 0m 006EKIMO8 HEHCUBOU NPupodbl
COCTOUM He 8 HAAUMUU KAKUX-TNO <HEYJOBUMDBLYX>, CGEPXDeCcmechl-
gennvix ceoticme (8ce 3aKOHbL PUIUKU U XUMUU 6ePHLL U O
JICUB0Z0), A 8 BLICOKOU CMPYKMYPHOU U (DYHKUUOHATLHOU CIONCHO-
CIMIL HCUBHLX CUCTEM. IMA OCOOEHHOCTL BKIIOUAEN 6CE PACCMOMPEH-
Hble BblUle CBOUCMBA HCUBHIX OP2AHUSMO8 U Jeldem COCMOSHUE
JICUSHU KAUECTBEHHO HOBLIM CEOUCMBOM MAMEPUU.
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§ 2. YpoBHM OpraHu3aLuu XXusoro

K 1960-M rT. B GMOJIOrMHU CJIOKUIOCH IIPeACTaBIeHne 00 ypos-
HAX OP2aMU3AUUL JHCUBOZ0 KAK KOHKPEMHOM GbIPANCEHUU YCLO0IIC-
HAOWEUCH YnopsdoueHHocmu opeanuueckozo mupa. JKnusub Ha
3emiie TIpe/icTaBlIeHa OPraHU3MaMK CBOCOOPA3HOTO CTPOCHUS,
MPUHAVICKANIMMA K OIPENEJICHHBIM CUCTEMATHYeCKUM TPYTITTaM
(BuU), a TaKKe cOOOIIECTBAM Pa3HOI CJIOKHOCTH (OHOTEOIEHO3,
6rocdepa). B cBoto odepesib, OpraHu3Mbl XapaKTePU3YIOTCST OPraH-
HOI4, TKAHEBOH, KJIETOUHON W MOJIEKYJISIPHON opranu3arueit. Kax-
QBT OPTAaHU3M, C OIHON CTOPOHBI, COCTOUT U3 CIIEITMATU3UPOBAH-
HBIX TTOJYUHEHHBIX €My CHCTEeM OpraHusanuu (OpraHoB, TKaHeil
U T. ), C IPYTOil — caM fBJIeTCS OTHOCUTEJIBHO M30JIMPOBAHHOM
eIMHUIEH B COCTaBe HAJOPraHU3MEHHBIX OUOJIOTUYECKUX CHCTEM
(Bu0B, 6MOreo1eHo030B U Grocdepbl B 11eJI0M). YPOBHU OpraHu-
3allMy SKUBOW MaTepuu IpejicTaBjieHbl Ha puc. 1.

| BuocdepHbin |

A

| BuoreoueHoTnyeckuii |

[}

| MonynsunmoHHO-BMA0BON

|

OpraHM3MeHHbIi

MHOroKeTouHbIe |
.T.
OpraHoTkaHeBbIN |

f

OpHOKNETOYHbIE |

I
| KneTo4Hbli |

4

| Cy6KNeTouHbIn |

i

| MonekynapHbiii |

Puc. 1. YpoBHM opranmsaumnm XnBoro
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Ha Bcex w3 HUX MPOSIBJAIOTCS TaKue CBOHCTBA JKU3HU, KaK
duckpemmnocmv u yerocmuocmy. OPraHu3M COCTOUT W3 Pa3Ind-
HbIX KOMIIOHEHTOB — OPTaHOB, HO OJTHOBPEMEHHO 6J1ar0/:[apﬂ nux
B3aNMOJIEHCTBHIO OH T[eJI0CTeH. Byt Takske mpescTasisier coboit
EJTOCTHYIO CHCTEMY, XOTSI €T0 00pa3yIoT OTAeNbHbIE eNHUIB —
0co6H, OTHAKO WX B3aUMOJICHCTBHE U MOIEPIKUBAET 1IEJIOCTHOCTD
BHUJIA.

CyliiecTBOBaHUE KU3HU HA BCEX YPOBHSIX 00€CHEUNBAETCS
CTPYKTYpoOll Hu3iiero paxra. Hampumep, xapakTep KJIE€TOYHOTO
YPOBHSI OPTAHUBAIINU OTPEENSIeTCsT CYOKIETOUHBIM U MOJEKY-
JIIPHBIM YPOBHAMU; OPTAaHU3MCHHBI — OPTAaHHBIM; TKAHEBBIM,
KJICTOUHBIM; BUIOBOH — OPTaHU3MEHHBIM W T. JI.

Caenyer 0c060 OTMETHTH OOJIBIIIOE CXOJCTBO €INHUIL Opra-
HU3AI[MK Ha HU3HIUX YPOBHAX M BCE BO3PACTAIOIIEE Pa3inuue Ha
BBICIIUX YPOBHAX (Tabir. 1).

Tabnuya 1
XapakTepucTHKa YPOBHEH OPraHU3AIMH KHBOTO

Yporens Kparkas xapakrepucruka

Monexyasp- | O6Hapy)uBaercst 0HO00Opa3Ne e[MHUI] OPraHU3aIIUH.
HbLl HacnencrBennas nadopmalns y BceX OpraHn3MoB 3a-
aoxena B Mosiekynax JTHK (aesokcupubonykienHo-
BOU KUCJIOTBI), COCTOSIIEN BCEro u3 4 BUIOB HYKJIEO-
Ti10B. OCHOBHBIE OpPraHUYecKre KOMITIOHEHTBI
SKUBOTO, OEJTKH, cOCTOAT 13 20 aMUHOKUCIOT. JHepre-
THUYECKUE TPOIECCH, TPOTEKAONINE B OPraHU3Max,
CBS3aHBI C YHUBEPCAJIBHBIM «3HEPrOHOCUTEJIEM»> —
ATO (agenosunrpudocdartom)

Cy6raemou- | CpaBHUTEIbHO HEBENUKO (HECKOJBKO IECITKOB) OC-
Holtl HOBHBIX KJIETOYHBIX KOMIIOHEHTOB B TIPO- M 3YKapuOT-
HBIX KJTEeTKAX

Knemounviii | Bce MHOKECTBO JKUBBIX CYIIECTB MOAPA3ZEISIETCS Ha
JIBE TPYIIIbI — MPOKAPUOTHbIE U 3YKAapPUOTHBIE Opra-
HU3MBL. B OCHOBY Takoro jieJieHusi IOJIOKEH KpuTe-
PUil IPUHIMITHAIBHOI CXEMBI CTPOEHUS KIETOK JIBYX
TutoB (cM. T7aBy 4). KoneuHo, Hesb3sl OTpUIATh pas-
HOOOpa3ue KJIETOK y PasHbIX opraHuamMoB. OpHaKo
9TU PA3JIMUYUS HE BBIXOST 32 MPEIENbl Ha3BAHHBIX
JIBYX TUIIOB KJIETOUHOW OPraHU3aIun
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Yposenn Kparkas xapakrepucruka

Opearo- COBOKYITHOCTD KJIETOK, UAEHTUYHBIX 110 CTPOEHUIO

mxaneswlil n QYHKIUSAM, COCTABJLET TKaHb. BOJIbIOE CXOICTBO
MEK/y BCEMU OPraHU3MaMi COXPAHSeTCs U Ha 3TOM
YPOBHE: Y MHOTOKJIETOUHBIX KUBOTHBIX BbIJIEJIAIOT
BCETO YeThIPe OCHOBHBbIE TKaHU (AMUTENUAJIbHBIE, CO-
e/IMHUTEJIbHBIC, HEPBHAS, MBIIIEYHASA), Y PACTEHUI MX
necTb (IIOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHE, TPOBO-
JISITITIE, BbIIETUTebHbIe, 00Pa30BaTEIbHbIE)

Opeanus- Xapakrepusyercst 6oJiblIuM pazHoobpasuem (Hopm

MEHHBLI

Budosoii Ceroans Haykoii onucano 6osiee 2 MJIH BUAOB 5KHBbIX

OpPraHu3MOB




fnaBa 2. MHoroo6pasue opraHu3moB
M OCHOBbI 6MONOrMYeCcKon
Knaccudurauum

§ 1. MpuHUKMNBbI KNaccuPUKaLnU KUBbIX
OpraHnu3moB
JKuBoii Mup Hamieil miaHeTbl OECKOHEYHO pa3HOOOpaseH

U BKJIIOYAeT OTPOMHOE YMCJIO BUAOB OPraHM3MOB, YTO BUJHO
n3 Tabm. 2.

Tabnuua 2

Yucao BUOB OCHOBHBIX TPYII *KUBBIX CYIIECTB
IlapcrBa Yucsno BUIOB, H3BECTHBIX HAyKe

sKusommwvie Oxkoimo 1 500 000

Pacmenus OxoJio 500 000

Tpubvt Bosee 100 000

bLaxmepuu Oxkozo 6000

Bupycot Oxosio 1000

B pelictBuTeNIbHOCTH, KAK CUMTAIOT CIIEI[UAJINCTBL, Ha 3eMJe
cerojiist oburaeT BABOe GOJIbIIE BUIOB, YeM M3BECTHO HayKe. Eixe-
FOJHO B HAYYHBIX IIyOIMKALUAX OIKMCHIBAIOTCS COTHU U THICIYU
HOBBIX BUJIOB.

YesoBek Beera ObLT OKPYKEH MHOMKECTBOM PasHBIX JKIBBIX
cyuecTs. Bojiee Toro, oH ObLI U OCTAETCS CYLIECTBEHHO 3aBU-
CUMBIM OT OPraHu3MOB, JAIOIIUX €My IHIILY, HE0OXOIMMOe Cbi-
pbe 1 MaTepuabl, JededHble cpeacTsa. Ho MHOTME BUIBI OIACHBI
1 BPEIHBI [JIsI YeJIOBEKAa — 9TO XUIIHUKH, SIMOBUTHIE OPTAHN3MBI,
HapaSI/ITbI — B036yI[I/ITeJII/I 3a60]16BaHHfI JOMaIlTHUX JKNBOTHDBIX
1 JII0fied, BPeIUTeJN CeTbCKOX035ICTBEHHBIX KyAbTyp. IToaTtomy
C paHHMX 9TAIlOB CYIIECTBOBAHUS YEJIOBEKY TPebOBaJOCh I103Ha-
BaTh JKUBbIE OPTAHU3MBI, X CIelM(pUIecKre CBOMCTBA, TIPU3HAK,
06pa3 cyliecTBoBaHus. A TJIaBHOE, NIPEXkK/IE BCEr0 HAYYUTHCS pas-
JIN4aThb BU/IbI 1 yMeTb OpI/IeHTI/IpOBaTbCH B UX MHOI‘OO6paBI/II/I.
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B nporiecce mosHaHUS MHOTOUKMCJICHHBIX TIPEAMETOB (0OHEKTOB,
SIBJIGHUI ), CPABHUBAS. X CBOMICTBA U TIPU3HAKH, JIFON TIPOU3BOISIT
Kraccupurayuio. 3aremM cxoiHbie (MoA0OHbIE, TIOX0KUE) OOHEKThHI
0OBEIMHSIOTCST B TPYIINIBL. PasrpaHnderue TPy Gas3upyercst Ha
PASIUMUSX MEXKIY U3ydaeMbIMU MpeaMeTamMu. Takum o6pazom
CTPOUTCS CHUCTEMaA, OXBATBHIBAIONIAS BCE U3YYEHHBIE OOBEKTHI
(HampuMep, MUHEPAJIBI, XUMUYECKIE AJIEMEHTHI UM OPraHU3Mbl)
1 YCTAHABJIMBAIONIAS OTHOIICHUS MEKIY HUML

Cucmemamuxa Kaxk caMOCTOSITe/IbHass OMOJIOTHYECKast JUCITUTI-
JIHA 3aHUMAETCST TIPOOJIEMaMK KAACCUDUKAUUY OPTAHU3MOB 1 0~
CTPOCHUEM CUCMEMbL KUBOI TTPUPOJIBL.

[TonbiTkn KJIaccu@uuUpoBaTh OPraHU3MbI HIPEJAIIPUHUMA-
JIUCD €llle B aHTUYHBbIEe BpeMeHa. /loroe BpeMs B HayKe CYIIecT-
BOBasia cucteMa, paspaborantas ApucroreseM (IV B. 10 H. 3.).
OH To/Ipa3iesisiyi Bce M3BECTHbIE OPTAHU3MbBI Ha J[BA TAPCTBA —
pacmenusi u JICUBOmuble, NCIOIb3ysT B KAUeCTBE OTJINIUTEIbHBIX
MPU3BHAKOB HENOOBUNCHOCTND U HEUYECMEUMEIbHOCDb TIEPBBIX 10
CpaBHEHUIO €O BTOpbIMHU. Kpome Toro, ApuCTOTENb pasiessii
BCEX JKMBOTHBIX Ha /[BE TPYIIIIBI: <KUBOTHBIE C KPOBBIO» U <KH-
BOTHBIE 63 KPOBU», UTO B I[EJIOM COOTBETCTBYET COBPEMEHHOMY
JIeJIEHUIO Ha MO3BOHOYHBIX U OeCIIO3BOHOUYHBIX. Jlasiee OH BbIje-
Jisi1 psizt GoJiee MEJIKMX IPYHIUPOBOK, PYKOBOJICTBYSICH Pa3HBIMU
OTJINYUTEJNbHBIMIA TTPU3HAKAMH.

Koneuno, ¢ mo3uiuii coBpeMeHnHoii HAyKK cucreMa ApucToTeJist
KaKeTCsl HECOBEPIEHHON, HO HEOOXOAMMO YYUTHIBATH YPOBEHD
(bakTHYeCKUX 3HAHUI TOrO BpeMmeHu. B ero pabore OIUChIBAETCS
BCEro JIUIIb 454 BU/IA JKUBOTHBIX, 1A U BO3MOKHOCTH METOJIOB HC-
CJIeIOBaHUH GBUTH BeChbMa OTPAHITYEHHBIMU.

Ha npoTszkeHUM MOYTH ABYX THICSYENETUN HAKATITUBAJICS
ONUCATEIbHBII MaTepuas B OOTaHUKE U 300JI0THH, KOTOPBIH
obecrieun passurue cucreMaTuky B XVII-XVIII BB., 4o Hamwio
CBO€ 3aBepllieHre B OPUTUHAJIBHOM cucteMe opranusmoB K. Jlun-
nest (1707—1778), nosryuusiieii mupokoe mpusHanue. Onmpasich
Ha OIIBIT MPEAIIECTBEHHIKOB 1 HOBbIE (DaKThl, OGHAPYKEHHBIC 1M
camuM, JIMHHEHN 3aJI0KUT OCHOBBI COBPEMEHHOU CUCTEMATUKMU.
Ero kuwra, m3nannas moj HazsanueM «CrcreMa Tpupozibi», Gbira
omybaukoBana B 1735 T.

3a OCHOBHYIO efuHUIlY KJjaccudukanun JInnneil npunsmn
BUJI; OH BBEJI B HAYYHBIH OOMXOJ TaKWe TOHITHS, KaK <«POJ»,
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«CEMEUCTBOY, «OTPSI/l» U <«KJIACC»; COXPAHWJ Pas3jielieHre opra-
HU3MOB Ha IapCTBA PACTEHUH W KUBOTHBIX. 1Ipeioir BBeieHe
Ounapnoti nomenxaamypor (KOTOpast UCIOIb3YETCS B OUOJOTUI
JI0 CUX TIOP), T. €. IPUCBOEHNE KAKIOMY BU/LY JATUHCKOTO Ha3Ba-
HUs, COCTOSIIIETO U3 JIBYX cJoB. [lepBoe — cymecTBUTEIBHOE —
HasBaHue Pozia, OOBEAUHSIONIEro IPYINLY OJU3KUX BUAOB. Bropoe
CJI0BO — OOBIUHO MpHJIaraTeibHoe — HazBaHUe COOCTBEHHO BHUJIA.
Hanpumep, BUIBI «JIIOTUK €IKUN» U <JIIOTUK TTOJ3YYUll»; «Kapach
30JI0TOM» M «Kapach cepeOpsTHbII».

[Tosnuee, B Havane XIX B., 7K. KioBbe BBes B cucteMy MOHSI-
THE <«TUM» KaK BBICHIYIO €IUHUILY KIacCU(PUKAIUNA KUBOTHBIX
(B GOTaHUKE — <OTIET> ).

Ocoboe 3HayeHue Jyist (hOPMUPOBAHUSL COBPEMEHHOII crcTeMa-
TUKW UMEJIO TIOSBJICHWE 3BOJIONMOHHOrO yueHus Y. /lapsuna
(1839 r.). Hayunble cucTembl JKUBBIX OPTraHU3MOB, CO3[AHHbIE
B 0JaPBUHOBCKUN 11epuo, Obiin uckyccmeennvimu. OHu oOb-
€IMHSITN OPTAaHU3MBbI B TPYIIIIBI TIO CXOJHBIM BHENTHUM TpU3HA-
KaM JIOCTaTOYHO (DOpPMAJIbHO, He TIPU/IaBasl 3HAUYEeHNs X POJICT-
BeHHBIM cBsizsaM. WMaen Y. JlapBuHa CHaOIMIN HAYKY METOIOM
TIOCTPOEHUST eCEeCcMBeH Ol CUCMEMbL JKUBOTO MUPA. JTO O3HAYAET,
YTO Ta JOJUKHA Ga3MPOBATHCS HA KAKUX-TO CYUHOCTIHBLX, OCHO-
BOITOJIATAOIUX CBOMCTBAX KJIACCU(DUIIMPYEMBIX 0OBEKTOB — Op-
raHU3MOB.

MonpobGyem B KauecTBe aHAAOTMK MOCTPOUTb «E€CTECTBEHHYIO CUCTe-
MY» TakMx OObEKTOB, Kak KHUIM, Ha NMpumMepe AMUHOM GubAnoTeku. MNpu
XKEAAHUM Mbl MOXEM PACCTaBMTb KHWUIMM Ha MOAKaX LWKachoB, rpynnmpys
1X AMBO Nno dropmary, AM6O No LBETY KopelkoB. Ho B aTux caydasx byaet
CO3AaHA «MCKYCCTBEHHAsH CUCTEMAY, TaK KaK «0ObeKTbI» (KHUMM) KAaccudou-
LIMPYIOTCS MO BTOPOCTEMNEHHbIM, «HECYLIHOCTHbIM», CBOMCTBaM. «EcTecT-
BEHHOM» K€ «CUCTEMOI» BYAET BUOAMOTEKA, TAE KHUMM CrpyninMpoBaHbi
B COOTBETCTBMM C UX COAEpKaHKMeM. B 3ToMm wkadpy y HaC HayuHas AuTe-
patypa: Ha OAHOM MOAKE KHUIM N0 (hU3KKE, HA APYTOM — MO XUMMMU U T. A.
B Apyrom wkady — XyAoXecTBeHHast: Npo3a, noasusi, (hoAbKAOP. Taknm
06pPa30M, Mbl OCYLLECTBUAN KAACCUPUKALIMIO MMEIOLLMXCS KHUT MO TAaB-
HOMY CBOWCTBY, CYLHOCTHOMY KauecTBy — MX COAepKaHMIo. Vmest Tenepb
«ECTECTBEHHYIO CUCTEMY», Mbl AETKO OPUEHTUPYEMCSI BO MHOXECTBE pas-
HOOOPa3HbIX «OOLEKTOB», ee 00pasylolLMX. A NPUOOPETS HOBYIO KHUTY,
AErKO HalAem ell MeCcTO B KOHKPETHOM LiKady M Ha COOTBETCTBYIOLLEN
MOAKE, T. €. B «CUCTEME».
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§ 2. CoBpemMeHHble NnpeAcCTaBNeHUA
0 MaKpoCUCTEME XKMNBbIX OPraHM3MOB

Dynoamenmanvroil 0CHOBOU COBPEMEHHOU CUCTREMATNUKU CITY-
SKAT UIAEH 0 COUNHCTNEE NPOUCXONCOCHUSL HCUBLLY OPLAHUSMOB U IB0-
JIOUUU OP2AHUUECKO20 MUPA, NPUCCOWETL K CYULCCTNEYIOUEMY MHO-
2000pasuio smux opeanusmos. PyKOBOACTBYSICh TAKMMU UESMHU,
COBpeMeHHast HayKa CTPOUT €CTECTBEHHYIO CHCTEMY Ha OCHOBe
unozenemuueckozo poacTsa (T. €. OOIHOCTU MPOMCXOKICHIS,
GJIM30CTU 1 JAJIBHOCTH POACTBEHHBIX OTHOLIEHUI MeKIy PasHbIMU
BUZIAMU ) KJIacCU(PUITMPYEeMBbIX opraHu3MoB. CTeleHb ke PoJCTBa
CPAaBHWBAEMBIX BU/IOB YCTAHABIUBAECTCS HA OCHOBE X MOP(OJIO-
IMYECKOro, aHaTOMUYECKOro, GUOXMMUYECKOI0, FeHeTHYECKOIO
M T. JI. CXO/ICTBA W PA3JINYHSI.

JlJIs1 TIOCTPOEHMST CUCTEMBI OPraHU3MOB NPUMEHSIEMCsL Uepap-
xuyHocmy (COTIOMIMHEHNE) MAKCOHOMUUeCKUX (CUCTEMATIIECKUX )
eOunuLy; BUIBI TPYIIIAPYIOTCS B POABL, POJbI — B CEMENCTBA, ceMei-
CTBa — B OTPSIZIBI, OTPSIZIBI — B KJIACCHI, KJIACCHI — B THITBL. Pazsiy-
Hble TUIIbI OOBEIUHSIOTCS B IapcTBa. TaKCOHOMIYECKAs eIUHUIIA
6oJjiee BBICOKOTO paHra o0beIuHsAeT OPraHU3Mbl 110 Hamboee
KPYITHBIM U 3HAYUTENBHBIM, CYIIECTBEHHBIM W OCHOBOTIOJIATAIO-
UM rpusHakaM. deM HuzKe panr, TeMm 0oJiee YaCTHbII, MOAYUHEH-
HBIM XapaKTep UMeIOT MMPU3HAKH, TT0 KOTOPHIM OCYIIEeCTBJISIETCS
IPYIIMPOBKA BUJIOB B TIPEJIEax JaHHOTO TAKCOHA.

Paccmorpym, HatipuMep, MECTO B CHCTEME JKMBBIX OPTaHU3MOB
YeJI0BeKa KaK CaMOCTOSTEIbHOr0 Guosiorndyeckoro suza (tabi. 3).

Tabnuua 3
Mecro yeoBeKa B CHCTEME KHBOTHOTO I[apCTBA

ITapcrBO /KuBorHblie
Tun XopmoBbie
Iloomun ITo3BoHOUHbIE
Knace MaiekonuTaionue
Ompsi0 ITpumaThl
Cemeticmeo YesoBekooOpasHbie
Poo Yemosex (Homo)
Buo Yenosex pazymuslit (Homo sapiens)
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Jlnst Bac, 06JIaalolUX 3HAHUSAMU 110 300JI0TUU 1 OUOJOIUU
B 00beMe MIKOJIBHOTO Kypca, HE COCTABUT TPyJAa MEPEUHCIIUTh
MPU3HAKK YeJOBEKa, KOTOPhIE JAl0T OCHOBAaHWE OTHOCHUTH €T0
K TakcOHaM, 0003HAYEHHBIM BBIIIIE.

B teuenme Bcero XX B. cucTteMaTHKa WHTEHCHUBHO pa3BUBa-
JIach, ¥ ATOT TIPOIIECC TIPOJOJLKAETCS U ceituac. baaroxapst gjoctu-
JKEHUSIM B PasHBIX 00J1acTsIX GUHOJIOTMU U IPYTHUX €CTECTBEHHBIX
HAyK HAKOILJIEH OTPOMHbIN (DaKTUUECKUil MaTepual, 3acTaBJIsIiO-
HIM TTOJIBEPTHYTH CEPbE3HOMY TIEPECMOTPY CYIIECTBYIOIINE CH-
CTEMBI JKUBBIX OPTaHU3MOB.

Hamomuum, 4To ere ApHUCTOTETh Pas3ieiny Bce MHOKECTBO
JKUBBIX CYIIECTB Ha JIBa IAPCTBA — pacmeHus v swugomuoie. 11o-
J0OHOE IIpejiCTaBIeHUe COXPAHAIOCH TOYTH JI0 cepearHbl XX B.,
Korja Havajach (pyHIaMeHTaabHas MEePecTPOHKa BCEl CUCTEMBI
BoicimX TakcoHOB. Emte B 1934 r. E. IllatTon (dpaniyscknit
MUKPOOHOJIOT) MPEIOKUI BBIIETUTh OaKTepun B 0coboe Hajl-
IAPCTBO — NPOKAPUOMDL.

Ho Ttosbko B 1970-€ TT. ¢ OMOIIBIO 9JIEKTPOHHOH MUKPOCKO-
MU U MOJIEKYJISIPHOI GHOIOTMK YAAJI0Ch YCTAaHOBUTH (DyHIaMEH-
TaJIbHbIE PA3JINYUs MEK/Y TPOKAPUOTHBIMU W 9YKaPUOTHBIMU
OpTaHMU3MaMHU, 3AKTIOYAIONTIECs TIPEXK/Ie BCETO B KJIETOYHOM opra-
HU3AIMK TIPEICTABUTENIEN ATUX HaAnapcTB. K HeCKOIbKO paH-
HUM TOJIaM OTHOCHUTCST ¥ BbIJIeJIEHe HOBOTO (TPETHETO) IapCcTBa
dyKapuoT — zpubos, npepioxkentoe B 1969 r. P. I. Yurreiikepom
(aMepUKaHCKUM 3KOJIOTOM) U CPasy ke MPUHATOE B HAYYHOM
mupe. [pubbl paHee BKIFOYAIUCH B TIAPCTBO PACTEHUI, XOTSI OTJIH-
YAIOTCS OT IOCAEIHNX ¥ THIIOM OOMEHA BEIIECTB, 1 OCOOCHHOCTSIMIU
KJIETOYHOUM OpraHu3allii, 1 MHOTUMH JPYTUMU TTPU3HAKAMU.

B Hacrosiiee BpeMst 0CTPO OOCYKIAETCsT BOIPOC O BBIETIE-
HUU ellle OJIHOTO I[aPCTBAa dYKAPUOTHBIX OPraHu3MOB (yapcmea
npomucmos), KOTOpble OTJIUYAIOTCSI OT BCEX OCTAJTBHBIX IYKAPUOT
TEM, YTO TPEJCTABJIEHBI MPEUMYIIECTBEHHO OXHOKJICTOYHBIMU
(bopmamu, a MHOTOKJIETOUHBIE (TOYHEE TOBOPSI — KOJOHUAIBHBIE )
CPeJV HUX He UMEIOT HACTOSIINX TKaHeit. Takim 06pasoM, K aToMy
LAPCTBY JOJIKHBI ObITh OTHECEHBI TIPOCTENIINE, MHOIHE BOIOPOCIH
U HEKOTOpPbIe rPUObI, BK/IIOUaeMble paHee B TPU PasHbIX [apCTBa —
JKUBOTHBIX, PACTEHUI U TPUGOB COOTBETCTBEHHO.

OKOJIO JIBYX JIECSITKOB JIET TOMY Ha3aJl B MAaKpPOCHCTEME OpTa-
HU3MOB CPEJIM TPOKAPUOT CTAJIN OTMEYaTh HOBOE I[apCTBO — ap-
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xebaxmepuu. IpeacraBuresin JAHHON IPYIIIBI IPUBJIEKIN K cebe
npucTasbHOE BHUMaHME OMOJIOTOB. Byayum 0eccropHo mpoka-
PUOTHBIMHM OpranuaMamu (T. €. He UMeINUMU 0(hOPMJIEHHOTO
sIpa B KJETKE), OHU 110 OPraHM3allii FeHeTHYeCKOro armapara,
psizy GUOXUMHUYECKUX CBOKMCTB, OCOOECHHOCTSIM OOMEHA BEIECTB
0OHAPYKUBAIOT OIIpeleeHHyIo 0au30cTh K sykapuoram. O606-
as Bee M3JI0KEHHOE BBIIIE, MOKHO NPEACTABUTH COBPEMEHHYIO
MaKPOCHCTEMY KUBOTO B BHJE TaOJL. 4.

Tabruua 4
MaxkpocucremMa OpraHu3MoB
HaanapcTBo — npokapHoTh HaxamapcTBo — ayKapHOTbI
(mosinepHbIe OPraHU3Mbl) (amepHble OPraHU3MBbI)
1-¢ mapcTBo —  apxebaxmepuu 1-e mapcTBO — npomucmoL

2-e 1IAPCTBO — pacmenust

2-e HapcTBO — ybaxmepuu 3-e 1apcTBO — 2pubvL

4-e HapCTBO — Jcusommvle

[IprHNMas HACTOSANIYI0O MAaKPOCUCTEMY, HAJI0 UMEThb B BULY
ee HecoBepIlleHCTBO. Hanpumep, B Heil He HalLIOCh MecTa Takoi
rpyIiie KMBBIX OPraHU3MOB, Kak BUpPYychl. llentpanbHoe 1oso-
JKeHVe OBIIEeTPU3HAHHON KJIETOYHON TE€OPUH TJACHUT: KJIETKA —
CTPYKTypHad U (PyHKIMOHAIbHAs elUHNIA BCero *KUBoro. Bupy-
chl — OECCIIOPHO JKUBBbIE, HO HEKJETOUHbIe OpraHusmbl. OHU
GUOJIOTH CYUTAIOT, UTO ATO IOKJIETOUHbIe (GOpMbI Ku3Hu. [pyrue
JKe, He MeHee aBTOPUTETHbIE, CHEeMalIUCThl PACCMATPUBAIOT UX
KaK OPraHM3Mbl, IIPOM3OIIEAIINE OT IIPEeJKOBLIX (opM, nMelo-
KX KjaeTouHoe crpoenue. OfHaKO B IIpoliecce 1epexojia K BHyT-
PUKJIECTOUHOMY I1apa3UTU3MYy CJAYYUJIOCh UX yIIpolleHue, Kak
U yTpara KJIeTOYHON opraHusanuu. /JleficTBUTeNIbHO, Cpeil MHO-
TOKJICTOUHBIX MaPa3UTOB PAa3HBIX I[APCTB MMEETCS MHOXKECTBO
CJlydaeB 3HAYMTEIBLHOIO YIIPOLIEHUS UX OpraHu3allid, PelyKIUu
(BIJIOTH IO TIOJIHOTO UCUYE3HOBEHMST ) PA3JINYHBIX OPTaHOB U CH-
cteM. CKkaskeM, IIBETKOBBIE PACTEHUS-TIAPA3UTHI (TOBUJINKA, OMe-
Jla) yTPauMBaiOT KOPHM, JHCThs, CIOCOOHOCTh K (POTOCHHTEZY.
Y napasuTudeckux pauykoB MEHIKOBHU/IHOE TeJIO, He pas/iesIeHHOoe
Ha TOJIOBY, TPY/Ib W GPIOIIKO; HET KOHEYHOCTEH, T1a3, MHIeBap-
TEeJIbHOI, KPOBEHOCHOH M /ibIXaTelbHOH cucteM. [lapasutnyeckue
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YyepBH (IIEMTHM) YTPAYMBAIOT MUIIEBAPUTEIBHYIO CUCTEMY U JIPyTHE
opraubl. Bo3MOXHO, U € IIpeJKaMi COBPEMEHHBIX BUPYCOB IIPO-
U30MLIH MOA00HbBIE YIIPOIEHUsT TIPH TIepexo/ie K MapasuTH3MY.
HarmomHNM, 9TO HayKe He M3BECTHBI BUPYCHI, JKMBYIIHE CBOOOIHO,
BHE XO34WHA.

Cero/iig Mbl He B COCTOSIHUN OHO3HAYHO OTBETUTH Ha BOIIPOC
0 TIPOUCXO’KIEHUN BUPYCOB U, COOTBETCTBEHHO, HATU UM Hajljie-
JKalllee MeCTO B eIMHOM MaKpocucTeMe OPraHu3MOB.

3a 1pejiesiaMu 1I0CJe/IHEN OCTaeTcsl ¥ Takasl IPYIIa, Kak Jiu-
NIAMHWKN, KOTOpPbIe BbI u3ydyain B 6-m kiacce. Kak m3BecTHO,
JIaHHbIE OPTAHU3MBI [TPEJICTABISAIOT COOON HEPA3PBIBHOE JIBY€E/IHH-
cTBO — cuMOuMo3 rpuba U KJIeToK Bogopociei (ambo nuanobax-
tepwuit). Dopma Tesa JUlIaliHIKa CBOEOOPasHast, OTJIMYAOIIASICST
OT CBOGOIHOKUBYIUX IPUOOB, XOTsT OHO U 0OPA30BAHO TIEperLie-
TeHueM TpuOHBIX rud. OMHN UCCIeT0BATENN KIACCUDUITUPYIOT
JIMINARHUKY B eQUHON cucTeMe ¢ Tpudamu, Apyrue paccMaTpH-
BAIOT MX KaK CaMOCTOSTEJbHYIO IPYIILY B LIapCTBE PAaCTeHU.

OueBH/IHO, YTO TI0 Mepe Pa3BUTUsT GUOJIOTHHN, BCEX €€ [IUCIHII-
JIUH U PA3JIesIOB CUCTeMaTUKA [10/IBEPTrHETCSl YTOUHEHUIO, a ec-
TECTBEHHAsI CUCTeMa JKUBBIX OPTaHM3MOB OyJeT COBEPIIEHCTBO-
BaTbCH.



MaBa 3. 0 xMMMYeCKOM COCTaBe KJIeTOK
UBbIX CyLLECTB

§ 1. Xumuyeckue 3nemeHTbl U HEOpPraHUyecKune
BelecTBa KNeTKM

Pazsnmume mMexxy *KUBOUM M HEKMBOW MPUPOJION OTUYETIMBO
MPOSIBJISIETCST B UX XUMUYECKOM cocTaBe. Tak, 3eMHast Kopa Ha
90 % cocTOUT M3 KUCIOPOA, KPEMHUsI, aTIOMUHNS 1 HATPUS
(O, Si, Al, Na), a B JKUBBIX OpranusMax 0kojo 95 % cocrapis-
10T yraepon, Bogopos, kucaopon u azot (C, H, O, N). Kpome
TOTO, K ATOM TPYIITIE MAaKPOIJIEMEHTOB OTHOCSTCS elle BOCEMb XM -
MuYecKkux sjaementos: Na — marpuii, Cl — xmop, S — cepa,
Fe — xenezo, Mg — maruwuii, P — dochop, Ca — kambimii,
K — kasnmii, copepkanue KOTOPBIX MCUYUCTSIETCS IECSTBIMU U CO-
TBHIMU JIOJIIMU TIPOIleHTa. B ropasjo MeHbIIMX KOJMYecTBax
BCTPEYAIOTCS CTOJIb K€ HeoOXOAMMbIE /I KU3HU MUKPO3Jie-
mentbl: Cu — Menb, Mn — mapraneir, Zn — 1iuak, Mo — Mo-
aubnen, Co — kobaapt, F — ¢drop, ] — itox u ap.

Tousbko 27 snementoB (u3 105, KOTOpPbIE U3BECTHBI CETOIHS )
BBITIOJIHSTIOT OIpe/ieieHHble (DYHKIIMM B opranu3max. M Kak Mbl
yKe oTMmeuasiu, Bcero auiib yetbipe — C, H, O, N — cayxar
OCHOBOI1 KMBBIX OPraHr3MOB. VIMEHHO M3 HUX TJIABHBIM 0OPa3OM
COCTOAT OpraHudecKue Bemectsa (OeJK, HYKJICHMHOBbIE KHCIOTHI,
YIJIEBOIBI, KAPBI U T. IT.).

[TepBoe MecTO cpefit MaKpOJIEMEHTOB TTPUHAJIEKUT yrJie-
poay. OH XapakTepusyercst CHIOCOOHOCTBIO 0OPa30BbIBATH IOYTH
BCe TUIIBI XMMHUYECKHMX CBs3eil. Yriepozn B OoJibllell CTeleHH,
YyeM IPOYME HJIEMEHTHI, Cloco0eH K (POPMUPOBAHUIO KPYIIHBIX
MoJIeKyJl. ETo aroMbl MOTYT COEUHATBCSA MEKIY c000il, 00pasyst
KOJIbIA U Tenn. B pesysbraTe BO3HUKAIOT CJOKHBIE MOJIEKYJIBI
GOJIBIINX PA3MEPOB, XapaKTEPU3YIOIIHECs: OTPOMHBIM PasHOOGpa-
3ueM (Ha cerojitst ommcato 6osee 10 MJIH OpraHIMYeCKUX BEIECTB).
Kpome TOTO, aTOMBI YTriIepofia B OHOM M TOM K€ XUMHUYECKOM
COEJIMTHEHUH TIPOSIBJISIOT U OKMCJINUTEThHBIE, 1 BOCCTAHOBUTE b~
HbIE CBOMCTBA.
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Yraepoa BBICTyMaeT OCHOBOW BCeX OPTaHUUYECKUX COEIUHE-
nuii. Boicokoe e cojiepkanue KUCJI0pPOJia U BOJOPOA CBSI3AHO
C HAJIMYMEM Y HUX SIPKO BBIPAKEHHBIX OKUCTUTENbHBIX U BOCCTA-
HOBUTEIBHBIX CBOMCTB. byiaromaps TOMbKO TpeM aJeMeHTaM —
C, H, O — cymmecTByeT BCce MHOYKECTBO YTJIEBOAOB (Caxapos),
o6o0IeHHas GopMysa KoTopbix Birasaut kak C,H,,0, (rae
n — 4yucyao aroMoB). K atum Tpem semenTaM B coctaBe OEJIKOB
nobasistotest etfe atoMbl N 1 S, a B cOCTaBe HYKJIEUHOBBIX KH-
cior — N u P.

Cy1iecTBeHHasT POJIb B JKUBBIX OPraHW3MaxX MPUHAIJICKUT U
BCEM OCTAJIbHBIM dJIeMEHTaM, Ha3BaHHbBIM BbIlre. Tak, aToMmbr Mg
BXOZAAT B cocTaB xJopoduia, a Fe — remorno6una. Moz coxep-
JKATCST B COCTaBEe MOJIEKYJIbI THPOKCHUHA (TOPMOHA TMUTOBUTHOM
JKeJie3bl), a Zn — MOJIEKYJIbI MHCYJIMHA (TOPMOHA TOJKETY/104-
HOH »kese3bl). Hamnune nonos Na u K HeoOxoaumo s nmpose-
JIeHUsI HEPBHOTO MMITYJIbCA, JIJIsT OCYIIEeCTBIEHNST TPAHCTIOPTA ve-
pes kaerounyio membpany. Comu P u Ca B G0/IbIIOM KOJIUYECTBE
€CTh B KOCTSIX, PAKOBUHAX MOJUIIOCKOB, 4YTO 00€CIIeYrBaeT BhICO-
KYIO IIPOYHOCTH 9TUX 0Opa3oBaHuil.

Heob6xoqumo ormeruTh, 4to Hanboabinasg 9acth (10 85 %)
XUMHUUYECKOTO COCTaBa KUBBIX OPraHu3MOB — 3TO Bojia. [TockosbKy
OHA YHUBEPCAJIbHBIN PACTBOPUTEND [IJIT MHOTHUX HEOPTAHMYECKUX
1 OPTaHUYECKUX BEIeCcTB, TO U OKa3bIBAeTCs UAeaTbHON cpenoit
JUIST OCYIIECTBJIEHUs PA3JIMYHBbIX XUMUUECKUX peakiuii. Bona
y4acTBYeT B Pa3JMYHbIX OMOXUMHUYECKUX peakinsx (Halpumep,
npu ¢orocuntese). C Hell BBIBOASTCS M3 OpraHU3Ma U30BITKH
COJIEH, TIPOLYKTHI JKu3HenesaTeTbHOCTH. CBONHCTBEHHbIE BOJIE BBICO-
Kasl TEMJIOEMKOCTh U OTHOCUTEIBHO BBICOKAs TETLIIOTIPOBOIHOCTh
HUMEIOT CYIECTBEHHOE 3HAUEHUE JIJIsT TEPMOPETYJISINI OPraHn3-
MOB (IIpU UCITAPEHUH TI0TA, HAIIPUMEP, TPOUCXOIUT OXJIAKIEHIE
KOKIN).

§ 2. benku B coctaBe KNeTKU, UX CTpoeHUue
1 PYHKLUMUK

Kak ysxe ormeyasioch Bblllle, OCHOBHbIE CTPYKTYPHbIE U (DYHK-
[IMOHAJIBHBIE OCOOEHHOCTHU JKUBOTO OIPEIEISIOTCS HATMYUEM Pa3-
JIMYHBIX OPTAaHUYECKUX BelecTB. PaceMorpum Hanbosiee 3Ha4n-
Mbl€ TPYIIIbI TAKMX COeJNHEHUI.
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Benxu. DTu BemmecTBa CIPaBe/yINBO CINTAIOTCST TIEPBOOCHOBOI
JKI3HEHHBIX TTPOTIECCOB. B OpraHmaMe OHU BBITTOIHSIIOT PA3HOO0-
pasubie PYHKITUN:

» cmpoumenviyio (y4acTBYIOT B (POPMUPOBAHUN BCEX KJIETOUHBIX
MeMOpaH, OPraHOMI0B KJIETKH, BHEKJIETOYHBIX CTPYKTYP);

» xamanrumuueckyto (6enKu-GepMEHTbI YCKOPSIOT MPOTEKaHKe
OMOXMMUYECKHX peakiuii, 00mazas y3Koi crenupuuHOCThIO
U CIIOCOOHOCTHIO OCYIIECTBIIATh A0 HECKOJbKUX MUJLIMOHOB
oliepaluii B MUHYTY);

» deuzamenvnyro (crueruduueckue GeKU 00eCTIeYUBAIOT BCe
(hOpPMBI IBIKEHNS, BCTPEYAIOIIUECS Y JKUBBIX OPTAHU3MOB, —
amMeO0UIHOe, PECHUYHOE, MBIIIEYHOE U T. 1.);

» mpancnopmuyio (HapuMep, TeMOITIOOUH OCYIIECTBISIET TPAHC-
HOPT Ta30B, OeIKN MeMOPaH — TPAHCIIOPT BEIECTB BHYTPb WU
HApYsKy KJIETKH);

» pezynsmopiyio (GEJIKI-rOPMOHBI PEryJIUpyOT (U3NOJIOTHYe-
CKHUe IIPOIECChl B OPraHusMe);

> peuenmopnyio (BOCTIPUSITHE PA3JIUYHBIX CUTHAIOB CIEIINATTh-
HbIMU GeJIKaMU B MeMOpaHax KJIETOK; K TIPUMEPY — POIOIICHH
B KJIETKAX CETYATKU TJIa3a);

> sauumnyio (BBIpabOTKA aHTUTEN MPU MTPOHUKHOBEHUH B OP-
ranusM 60JIe3HETBOPHBIX GaKTePUil, BbIJeIeHIe [IJIeCHEBBIMU
rpubaMu aHTUOUOTUKOB MPOTUB GAKTEPUIl; s/bI PACTECHMUIA,
MPEIOXPAHSIONIIE UX OT OOBETAHUS KIBOTHBIMN);

> anepeemuueckyio (OOBIYHO UCTIOMB3YIOTCS KaK HCTOYHUK SHEp-
T, KOT/IA BCE OCTAIbHbIE PECYPChI — YTJIEBOJIbI, SKUPBI — YiKe
HCTOIIEHBI ).

Benku npenacrapisiior coO0i MaxpoMoLeKyivt, WA OUONOIU-
Mepol, COCTOSAIINE U3 MHOTHX 00Jiee MPOCTHIX MOJIEKYJI — MOHO-
mepos (0—0-0-0—-0-0-0-0-0-0-0-0, rre 0 — MmoHOMED), B Ka-
qgyecTBe KOTOprX BbICTyHaIOT AMUWHOKHCJIOTBI KaK CprKTyprIe
60ku. B cocTtaBe GONBIIMHCTBA MCCICLOBAHHBIX OCJIKOB BCEX
JKUBBIX OPraHU3MOB OBLIO BBISIBJIEHO 20 aMUHOKUCIIOT, y4acT-
BYIOIIUX B UX IIOCTPOEHUIL.

ITpu cuHTEe3e GEIKOBON MOJIEKYJIbI PasHble aMUHOKHUCJIOTBI
MPUCOCANHSIIOTCS TIOCIEI0BATENBHO APYT K APYTY, 06pasyst Hemoy-
Ky, WK nounenmud (BIIOCJEACTBUM OHA MOYKET CBOPAYMBATHCS
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B cnupaiv wi 2106yay). Pasnoobpasue OEJKOB OIpPeaessieTcst
TEeM, KaKie aMUHOKHCIIOTHI, B KAKOM KOJMYECTBE M B KAKOM T10-
PSUIKE BXOIAT B MOJIMIIENITUAHYIO 1ellb. J[Be MOJIEKYJIbI, OHA-
KOBBI€E TI0 YUCJIY ¥ COCTAaBy aMUHOKHUCJIOT, HO OTJIHYAIOIHECS
[0 MOPSJIKY WX PACTIOJIOKEH ST, TPEACTABIISIOT /[BA Pa3HbIX OesKa.
He TosbK0 BU/IBI, HO 1 0COOGU OTHOTO BHJIA OTJIMYAIOTCS TIO TIEJIOMY
psiiy 6eKoB (¢ UeM, HarpuMep, CBsi3aH (heHOMEH HECOBMECTHMOCTH
[PH TIepecajike TKaHell 1 OPraHoB OT OIHOTO JKUBOTHOTO JIPYTOMY ).
OrpomHoe pasHoobpasue OeJKoB 00eCreYrBaeT U MHOKECTBO
(OYHKIIMI, MU BBITIOJHAEMBIX, ¥ MHOT00OOpa3ue OPraHu3MOB.

§ 3. HyknenHoBbIE KUCNOTbI, UX CTPOEHME,
CBOMCTBA U (PYHKLUM

IMoxo6HO GesKaM, HYKJIEUHOBbIE KUCIOTbI — OUONOJIUMEPDI,
a X (DYHKIMA 3aKII04aeTCd B XPaHEHUH, pean3alui U rnepe-
Jlaye TeHeTUYeCcKOl (HacJe[CTBEHHOM) nHMOPMAITUU B JKUBBIX
OpraHusMax.

CyliecTByeT jiBa THIA HYKJIEWHOBBIX KUCIOT — JI€30KCHPHOO-
nyksennosbie (JIHK) u puGonykieunosbie (PHK). Monomepa-
MU B HYKJIEMHOBBIX KHCJIOTAX CJYKAT HYykaeomuovl. Kaxupiii u3
HUX COJIEP’KUT A30TUCTOE OCHOBAHUE, MATUYTJICPOAHBIN caxap
(nesokcupubosa — B JIHK, pubosa — 8 PHK) u ocrarok docdop-
HOW KHCJIOTBL

B /IHK Bxomst yeTbipe BUia HyKJAEOTU/IOB, OTJIMYAIONTUXCS 110
a30THCTOMY OCHOBAaHWIO B MX coctaBe, — ajienu (A), ryanun (),
nuro3ud (L) u Tumun (T). B monexyne PHK raxke nmeercs
4 BUJIa HYKJIEOTUJIOB C OJTHUM U3 a30THCTBIX OCHOBAHUI — aJIeHU-
HOM, TyaHWHOM, IuTo3uHOM U yparioMm (V). Takum oGpasom,
[IHK u PHK paznmmuarorcst Kak M0 coziep:KaHuio caxapa B HyKJIeo-
THJIAX, TAK ¥ [0 OJIHOMY 3 a30THUCTHIX OCHOBaHWii (Tabi. 5).

Tabruya 5
Kommnonents! nykiaeorunos [[HK u PHK
IIaruyrae- .
Hyxneunosas A Azoructere | Ocratok dpocdopHoit
poIHbIii ca-
KHCJIOTa OCHOBaHMSI KHCJIOTBI
xap
JIHK [lesokcupu- | Anenun, rya- | Ocratok dhochopHoit
603a HUH, IUTO- | KUCJIOTHI
3WH, TUMUH
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IIaruyrae- .
Hyxneunosas A Azoructere | Ocratok docdopHoit
poIHbIii ca-
KHCJIOTa OCHOBaHMS KHCJIOTBI
xap
PHK Pubosa Anennm, rya- | Octarok dochopHoit
HUH, IIUTO- | KUCJIOTHI
3WH, YPaIui

Mouekyabt [ITHK u PHK cymiectBenno passindaiorcs 1o
CBOEMY CTPOEHMIO U BBLITTOJTHSAEMBIM (DYHKITUSAM.

Mounexyna JIHK Moxer BkiouaTh OrPOMHOE KOJIMYECTBO HYK-
JIEOTUJIOB — OT HECKOJIbKUX TBICSTY IO COTEH MUJUTHOHOB (TTIOUCTUHE
ruranTckre Mosekysrsl JJHK ymaercst «yBuzieTb» ¢ MOMOIIBIO 37IEK-
TPOHHOTO MMKPOCKOIIa). B CTPYyKTYpHOM OTHOIIEHNWU OHA IIpel-
cragyisier cOO0M IBOMHYIO CIUPAb U3 NOJUHYKICOMUOHBIX Uenetl
(puc. 2), coeTMHEHHBIX C TIOMOIIIBIO BOIOPO/IHBIX CBSI3€H MEXKTY a30-
TUCTBIMUA OCHOBAaHMSIMU HYKJICOTH/IOB. Biarogiapst aToMy TOJMHYK-
JICOTUTHBIE TIENM TIPOYHO Y/IEPSKUBAIOTCS OfHA BO3JIE JIPYTOIL.

[Ipu uccaenoBanum pazmanunpix JJHK (y pasubix BugoB opra-
HU3MOB) OBLIO YCTAHOBJIEHO, YTO AJIEHUH OJHOU eI MOKET
CBA3BIBATLCS JIMIID C TUMUHOM, a IYaHWH — TOJIBKO C IIUTO3UHOM
npyroii. CiefoBaTelbHO, TIOPSIZIOK PACIIOIOKEHNST HYKJI€OTHIIOB
B OJTHOIA IIE€TTM CTPOTO COOTBETCTBYET TOPSKY MX PACTIONOKEHUS
B JIpyroii. ITOT (heHOMEH TIOYYIIT Ha3BAHUC KOMNIEMEHMAPHOCTU
(T. e. mOMOJIHEHUS), & TIPOTUBOIIOJIOKHDBIE TTOJTMHYKICOTHIHbIE
TeTTN HA3BIBAIOTCS KOMIAEMeHMAapHbimu. VIMEHHO 5THM 00y CJI0B-
JIEHO YHUKAJIbHOE CPEIN BCEX HEOPTAaHMUECKUX U OPraHMYeCKUX
semects csoiicteo JJHK — cnocobruocms x camosocnpouseede-
Huto uin yoeoenuro (puc. 3). TIpu aToM cHavama KOMILIEMEHTAp-
ubie 1enn mogtekys JITHK pacxopsarest (mmos BoszeiictBuem crie-
I[MajabHOro pepMeHTa MPOUCXOAUT Pa3pylIeHue CBA3eil MEeKIy
KOMIIJIEMEHTAPHBIMU HYKJICOTUIAMHU JIBYX Iierieil). 3aTeM Ha Ka-
JKJIOM T1eTTM HAYMHAETCSI CUHTE3 HOBOH («HEIOCTAIONIEN» ) KOMILTe-
MEHTapHOI el 1lenu 3a cyeT CBOOOAHBIX HYKJEOTHIOB, BCEr/a
UMEIOTMXCsT B GOJIBIIIOM KOJUYECTBE B KJeTKe. B pesyabrare
BMECTO OfIHO# («MaTepuHcKoii») Mosekynbl JJHK o6pasyores
nBe («I0YepHIE» ) HOBBIE, UIECHTUYHBIE TI0 CTPYKTYPE U COCTAaBY
JIPYT APYTY, a Takxke mcxoaHon mosekyse JJHK. Irtor mporece
BCeT/la TPEJAIIECTBYET KJIETOUHOMY JEJIEHUIO 1 0becrnedynBaet
nepeziady HacJIeICTBEHHOM nH(OpMaIuy OT MAaTEPUHCKON KJIeTKU
JIOYEPHUM W BCEM TIOCJIEYTONUM TTOKOJIEHUSIM.
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Mapa ocHoOBaHWI

CaxapodocdaTHbiii
0CTOB

Puc. 2. AsoiHas crivipaab AHK. Ase Lienn 06BUTbI OAHA BOKPYT APYTOM.
Kaxxaast Lenb (M300paxkeHHas B BUAE AEHTbI) COCTOMT W3 HEPEAYIOLLMXCS
OCTaTKOB caxapa 1 qpocchaTHbIX rpynn. BoAOpoAHbie CBS3M Mexay
a30TUCTbIMM ocHoBaHUsaMK (A, T, T LL) yaepkmBaiot ase Lenu mecTe [1]
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Puc. 3. Penankaums AHK. ABoiHas cnmpaAb «paccTtermbBaercs» rno
CAABbIM BOAOPOAHbIM CBSI35IM, COEAUHSIIOLLIMM KOMMNAEMEHTapHble
OCHOBaHMA ABYX Lienei. Kaxaas 13 CTapbIX Lenei CAyXXUT MaTpuLen
AAst 06Pa30BaHUst HOBOW: HYKAEOTUABI C KOMMAEMEHTapPHbIMM
OCHOBaHMAMM BbLICTPAMBAIOTCS MPOTMB CTAPOW LIEMM 1 CORAUHSIOTCS
ApYr € Apyrom [1]
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Poss JITHK B HacsieacTBeHHOCTH OyIET PACCMOTPEHA B TI0CIIE-
JIYTOTIIUX TJIaBax.

Mousexynsr PHK, xak mpaBuisio, ofHoIenioueynbie (B OTIMYNE
ot /IHK) u conepskar 3HaunTeIbHO MEHbIIIEE YUCJIO HYKJIEOTH/IOB.
Boigensior tpu Buga PHK (Tabu. 6), pasimyaroinumecst 1o BeJuym-
HE MOJIEKYJl U BBITOJHIEMbIM (PYHKIMAM, — WH(MOPMAIIMOHHYIO
(uPHK), pu6ocomanbhyio (pPHK) u tparcnioprayto (TPHK).

Tabnuua 6
Tpu Buna PHK
PHK Yucno HyKI€OTHA0B B MOJIEKYyJie
HUngpopmavyuonivie 1o 30 000
Pubocomanvive ITo 6000
Tpancnopmmote Oxoimo 100

Oyurnnm Beex BuoB PHK Takske GyyT paccMOTpeHBI B IPy-
TUX TJIaBax.

§ 4. YrneBoppbl, upbl n AT®, nx ctpoeHue
M 3HaYyeHue

YraeBoapl. YTJIEBOIBI, UAW CAXapUbl, TIOAPA3AECTSAIOTCS Ha
MOHOCAXapU/IbI, TUCAXAPUIIBI U TIOJUCAXAPHIBL.

Monocaxapuodw: (1IpocTble caxapa) COCTOSAT M3 OIHOI MOJIEKY-
Jibl, cofepskaiieil or 3 10 6 aroMoB yriepoaa. Jucaxapudst — co-
elMHEeHs1, 00pa3oBaHHbIE M3 IBYX MOHOCAXapuaoB. Tomucaxapuovt
SIBJISIFOTCST. BBICOKOMOJIEKYJISIPHBIMU BEIECTBAMU, COCTOSIIIIAME 13
6oJ1bIIOr0 Yncsa (0T HECKOJIBKUX AECATKOB [0 HECKOJBKUX AECAT-
KOB TBICSTY) MOHOCAXapuIOB.

PasnooOpasHbie yrieBoabl B OOJIBIINX KOJUYECTBAX COLEP-
JKaTCs B opraHmaMax. PaccMorpum nx ocHoBHBIE hyHKIINN. O/iHa
M3 BAKHEHIINX — dHepzemuueckasi: AMEHHO YTJIEBOJBI CJIy:KaT
OCHOBHBIM MCTOYHWUKOM 2HEPTUU jijis opranuama. Cpenn MOHO-
caxapuIoB 3T0 (DPyKTO3a, TMPOKO BCTPEUAIONIASICS B PACTEHUSIX
(npeskze Beero B ILIOAax), 1 0COOEHHO 210Kk03a (IIPU paciierLie-
HUUM OfHOTO ee rpamma Bbizessgercst 17,6 xk/[x aneprum). Imokosa
COJIEPKUTCS B TIIIO/IaX U IPYTUX YaCTSX PACTEHNH, B KPOBH, JIUM-
de, TKaHIX KUBOTHBIX.
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W3 pucaxapuioB HeOOXOANMO BBIIEIUTH caxaposy (TPOCTHU-
KOBBIM WJTM CBEKJOBUYHBIN caxap), COCTOSTIYIO M3 TJITIOKO3BI
u GPYKTO3bI, U Lakmo3y (MOJOYHbII caxap), 00pasoOBaHHYIO CO-
e/INHEHNEM TJTIOKO3BI M raTakTo3bl. Caxaposa cofiepsKuTCs B pa-
cTeHusIX (B OCHOBHOM B IJIOJIAX), a JJaKTo3a — B MoJjioke. OHM
UTPAIOT BJKHEHIIYIO POJib B MUTAHUU KUBOTHBIX M Y€JIOBEKA.

Boubioe 3HaUeHme B 9HEPTETHIECKUX TIPOTIECCAX UMETOT TaKHe
MOJINCAXAPU/IBI, KaK KPAXMAL U 2JUK02eH, MOHOMEPOM KOTOPBIX
BBICTYTAET ToK03a. OHK MPEICTABIIAIOT COO0N pe3epBHBIE Belle-
CTBa PAaCTEHWII M JKMBOTHBIX COOTBETCTBeHHO. [Ipu Hasmymu B
opranusmMe GOJIBIIOTO0 KOJMUYECTBA TJIIOKO3bI OHA UCIIOJb3YETCsI
IUTSI CHHTE3a 9TUX BEIIEeCTB, KOTOPbIe HAKATLIMBAIOTCS B KJIETKAX
TKaHeil 1 opraHoB. Tak, KpaxMaj B OOJIBIINX KOJMYECTBAX CO-
NEPAKUTCS B TIIOIAX, CEMEHAX, KIyOHSIX KapTodesst; TIIMKOreH —
B mevyeHu, Mbiax. [To Mepe HEOOXOAMMOCTH JIaHHBIE BEIIECTBA
PACIIETUISIOTCS, TOCTABJISA TJIIOKO3Y B PA3JIMYHBIC OPTAHBI U TKAHWT
OpraHusMa.

Croub ske BaKHA U cmpyxmypHas GyHKI yriaeBogoB. Ha-
npuMep, Takue MOHOCAXapwbl, Kak ae3okcupubosa u pubosa,
YUYacTBYIOT B (POPMHUPOBAHUHN HYKJIEOTH/IOB. Pa3muHble YIIeBO-
JIBI BXOJIAT B COCTaB KJIECTOUHBIX CTEHOK (I[EJITI0I03a Y PACTCHUH,
XUTUH Y TPUOOB).

Jlunuzapl (3KUPbI) — OpraHWYECKUe BEIECTBA, HEPACTBOPUMBbIC
B Bojie (ruapodoOHbIE), HO XOPOIIO PACTBOPSIONINECS B OpraHrye-
CKMX pacTBopuTe/sax (xaopodopme, bersute u ap.). X mosekyiia
COCTOUT W3 TJIMIIEPUHA 1 JKUPHBIX KKCI0T. PasHooOpasue mocsies-
HUX 1 00YCJIOBJIMBAET MHOTOOOpa3Ke JUMUA0B. B MeMOpaHax Kiie-
TOK IUPOKO BCTpedarorcss ¢ochorunudvt (copeprkaiire, Kpome
SKHUPHBIX, 0CTATOK (hoCOPHON KUCJIOTHI) U 2HUKOAUNuosl (Coem-
HEHUsI JINIINIOB M CAXapu/IoB).

DOyHKIMK JUTUI0B — CMPYKMYPHAs, IHepeemuyueckas u 3a-
wumnasi.

CTpPYKTYpPHOI OCHOBOI KJIETOUHOI MeMOpaHbl BBICTYIIAeT
6uMoTeKyIApHBI (06pa3OBAHHBIN U3 JABYX CJOEB MOJIEKYJ)
CJIOW JINTIUJIOB, B KOTOPBIN BCTPOEHBI MOJIEKYJIBI PA3HOOOPA3HBIX
6enkoB (cM. TaBy 4).

[Ipu pacmieriennu 1 r sxupoB Boiessercsa 38,9 k/lk anepruu,
9TO MPUMEPHO BJBOE OOJIBIIE, YeM Mpu pactieriennn 1 r yrie-
BOJIOB 1IN 0eJIKOB. JKUPBI MOTYT HAKaILIMBAaThCST B KJIETKAX pas-
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HBIX TKaHeH M OpraHoB (IeYeHU, ITOAKOKHOI KJeT4aTKe y JKU-
BOTHBIX, CEMCHAX Y PACTEHUI), B GOJIBIINX KOJIMIECTBAX 0OPasyst
3HAYUTEIBHBII 3a11aC «TOIIUBA» B OPTaHU3ME.

O6masas MIOXOH TEIIOMPOBOIHOCTEIO, JKUPBI UTPAIOT BasK-
HYIO POJIb B 3aujume OT NePeOXJIaskaeHust (HAIpuMep, CJIOH MOI-
KOKHOTO JKUPa y KUTOB U JIACTOHOTHX ).

AT® (apenosunrpudocdar). Ou CayKUT B KIETKAX YHU-
BEPCATBHBIM 9HEPTOHOCUTEEM. JHEPIHs, BBIAEJSIONAsICS MPH
PACIIEIJIECHUH OPraHUYeCKUX BEMIeCTB (KUPBI, YIJIEBOJIbI, OEJIKI
U T. [I.), HE MOKET UCIIOJIh30BATHCSI HEIIOCPEACTBEHHO JIJIsl BbI-
MOJIHEHUsT KakoH-m60 paboThl, a 3amacaercs MepBOHAYAIBHO
B dhopme ATO.

AnenosunaTtpucdocdar COCTOUT U3 a30TUCTOTO OCHOBAHUS ajle-
HUHa, pu6O3BI U TPEX MOJIEKYJT (a TOUHee, 0cTaTKOB) (hochopHOi
Kucaotsl (puc. 4).

NH»
|
//N\C/CQN
ﬁ ﬁ ﬁ He, |l |
/C\ P> CH
HO —P ~0—P ~0—P—0—CH, N N
| | (0] AneHuH
OH OH OH
3 docdaTHble rpynnbl
OH OH

Prnbosa

Puc. 4. CoctaB Moaekyabl ATD [1]

ITpu orwensieHny oHOro ocrarka (hochopHON KUCIOThI 00pa-
syercst AIID (adenosunougpocpam) n BHICBOGOKIAETCS OKOJIO
30 x/[>k sHeprum, KOTOpasi Pacxo/yercsl Ha BbIOJHEHUE KaKONi-
an6o paboThl B KaeTKe (HAIPUMEpP, COKpAlleHie MbIIIEeYHON
KJIETKH, TIPOTIECChI CUHTE3a OPTaHUYECKUX BEIECTB W T. 1I.):

ATDO + H,0 - AL® + H,PO, + 30 x/Ix.

Tak kak 3amac AT® B kIeTKe OrpaHNYEH, OH TIOCTOSTHHO BOC-
CTAHABJIMBAETCS 32 CUET DHEPIUH, BBIJIEJISIONIENCS TTPU PacIIen-
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JIEHUW APYTHX OPTaHWMYEeCKUX BelecTB; BoccTaHoBieHne AT
MIPOUCXO/IUT TTyTEM MPUCOETUHEHUS MOJIEKYJIbI (hochOPHOH KH-
caoTel Kk AJ1MD:

OHepruga

\

ALD + H,PO, - AT® + H,0.

Taxum 06pa3om, B GHOJOTHYECKOM MTPEOOPA30BAHNT FHEPTUH
MO’KHO BBIIEJIUTD [[BA OCHOBHBIX dTalla:

1) cuntes ATD — 3amacanne sHEPTUN B KJIETKE,;

2) BBICBOOOKIEHIE 3allaceHHON sHepruu (B MPOIIecce PacIerl-
gernst ATD) s coepiiieHust paboThl B KJIETKeE.



maBa 4. Knetka — CTpyKTypHas
U PYHKLMOHANbHAA eANHMNLA JKNBOIO

§ 1. KnetouHasa Teopus u ee obwebuonormyeckoe
3HaueHue. Mpo- U 3YKapUOTHAA KNETKH

Kierounas Teopus, oaHo u3 Haubojee BaHbIX 00001IeHMiT
B Ouosioruu, Gbiia copmysposana B 1839 r. HemenkuMu yue-
HpiMu — 300s0roM Teomopom IllBannom u Goranukom MarTua-
com HlneiimeHoM.

[MosIBAEHMIO KAETOUHOI TEOPUM MPEALIECTBOBAA AOBOABHO AOATUI
NepUOA HAKOMAEHMUS AAHHbIX O CTPOEHWM XKMBBIX CYLLECTB. McTopus 13y-
YEHMUs KAETOK HarnpsiMylo CBsi3aHa C M30OpeTeHeM MUKPOCKOMa U COBEp-
LIEHCTBOBAHUEM ONTUYECKOM TEXHUKU. OAHUM M3 TeX, KTO MPUAYMAA 3TOT
MHCTPYMEHT, ObiA BeAnKuit Faanaeo lfaamnaeit (1610 r.). MNepBbie xe Mr1Kpo-
CKOMMbI MOSIBUAMCE Ha pybexe XVI-XVII BB.

AHIAMIACKUIA yueHbin PobepT Tyk B cBOei KHUre «Mukporpadpmsi»
(1667 r.) BNepBble ONMUCaA KAETOUHYIO CTPYKTYPY PaCTUTEAbHbIX TKaHEV.
PaccmatpuBasi moA MUKPOCKOMOM TOHKME Cpe3bl MPOOKM, CepPALIEBUHbI
6y3M1HbI U T. 1., P. [yK OTMETUA SiUenCToe CTPOEHMe TKaHe! pacTeHMi 1 Ha-
3BaA 3TU sUerKn kaeTkamu (puc. 5).

BaxHeliwme oTkpbITUs GblAK caeAaHbl B XVII B. M TOAAQHACKKM yde-
HbIM-CaMOY4KOI1 AHTOHOM BaH AeBeHrykom. OH Onmncas OAHOKAETOM-
Hble OpraHn3mbl (MHY30PUM) M KAETKM KUBOTHBIX (3PUTPOLIMTBI, Criep-
MaTO30MAbI).

Paborbi P. [yka 1 A. AeBeHryka nocAy>KMAM TOAYKOM AASt CUCTEMaTHYe-
CKMX MMKPOCKOMUYECKUX MCCAEAOBAHMI PA3AMUHBIX XKMBbIX OPraH13MOB.
Yoke B XIX B. ObIAU BbISIBA€HBI Pa3AMUHbIE BHYTPUKAETOUHbIE KOMIMOHEHTBI:
siapo (P. bpoyH, 1831 r.), npotonaasma (5. Mypkube, 1837 I.), XpOMOCOMBbI
(B. ®AemmuHr, 1880 1), mutoxoHApuu (K. berya, 1894 r.) annapat [oabaxkm
(K. ToAabaxM,1898 ).

HoBBI 3Tan B M3y4eHMK TOHKOTO CTPOEHMS KAETOK HaYaACs C MOMEHTa
1306peTeHNs IAEKTPOHHOTO MrKpockona (1938 1.). AaHHbIA MHCTPYMEHT
MO3BOASIET MCCACAOBATH CTPOEHME MEABYANIWNX BHYTPUKAETOHHBIX KOMMO-
HEHTOB M B COYETaHUM C OUOXMMMUYECKUMU U MOAEKYASIPHO-OMOAOT e~
CKMMW METOAAMM OMPEAEASITb UX (PYHKLIMK.
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Puc. 5. a — mukpockon Pobeprta lyka: npu NOMOLLM KOTOPOTO OH
M3ydaA MUKPOCKOMMYECKOe CTpoeHue NPoOKK; 6 — U CAEAAHHbIN UM
pucyHok [2]

Ocnosnoe 3navenuie teopuu T. [lIBanna u M. Illxreiigena
3aKJII0YAETCS B TOM, YTO OHU TOKA3aJu MPUHIUITUATIBHOE CXO/I-
CTBO KJIETOK PACTEHUN M JKUBOTHBLIX. DTO TOJIO)KEHHUE SBUJIOCH
BaKHEHIINM JJOKA3aTeIbCTBOM €[UHCTBA KUBOI 1Tpupobl. CToJIb
JKe 3HAUMMO W TIPEJICTABJIEHUE O CAMOCTOSITENBHON KU3HEes -
TEJIBHOCTU KaXKI0U OT/esbHOU KiaeTku. CoBpeMeHHas HayKa
TMOATBEPsKIaeT OCHOBHBIE ToJoKeHUuss Tteopun T. IlIBanna 1
M. [Inetinena. /leficTBUTEIbHO, BCE M3BECTHBIE JKUBBIC OPTaHN3-
MBI COCTOSIT U3 KJIETOK (O BUPYCaX MbI YK€ TOBOPHJIM B IJIaBe 2),
T. €. KJIETKA BBICTYIIAET cmpyKkmyproil edunuueil scueozo. Ha xie-
TOYHOM YPOBHE MbI 0OHAPY/KUBAEM IIPOSIBJICHNE TaKKX (PyHIaMeH-
TaJIbHBIX CBOMCTB JKUBOIO, KaK CIIOCOOHOCTH K CAMOBOCIIPOM3BE-
JIeHNI0, OOMEH BENeCTB, HACJIEICTBEHHOCTh U M3MEHYMBOCTD,
Pa3PaKUMOCTD U JIBUKEHUE, MHAMBHUyaibHoe pasputue. Cieno-
BaTEeJIbHO, KJIETKA 9TO U PYHKUUOHAIOHAS eOUHUUA HCUBOZO.

B pa6orax P. Bupxosa (1855—1858 rr.) 6bu1 chopmympo-
BaH TE3UC <BCAKas KJIETKa OT KJIETKU», T. €. peub uzer 06 06paso-
BAHWH HOBBIX KJIETOK ITyTeM JIeJIeHUST NCXOIHON (MaTepUHCKO ).
CerojiHst 9TO IPU3HAHO KaK OMOJIOTHYECKUH 3aKOH (HET MHBIX
nyTeil 06pasoBaHus KIETOK U YBEJUYEHUs UX 4ICIa).

O606L1ast BCe U3AOXKEHHOE Bbille, CCPOPMYAMPYEM OCHOBHbIE MOAO-
>KEHUSI KAETOYHOM TEOPUM:
@ KAETKA CAYXKUT CTPYKTYPHOM U (PYHKLIMOHAABHOM €AMHMLIEN )KMBOTO;
@ KAETKM pasHblX OPraHM3MOB CXOAHbI MO CBOEM OpraHu3aLmy;
# pasMHOXeHUE KAETOK MPOUCXOAUT MyTeM AEAEHMs! UCXOAHOW MaTe-
PUHCKOM KAETKM.
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IIpo- u aykapuoTHasi kietku. CyIIecTBYIOT [[Ba YPOBHSI KJie-
TOYHON OpraHM3aIUK: MPOKAPUOTHAS KJeTKa (Y MPOKaproT —
Gakrepuil u apxebakrepuil) U syKapuoTHas KjieTka (y dyKapu-
OT — HPOTUCTOB, PACTeHUii, rpUOOB U KUBOTHBIX ). [JlaBHOE pa3-
JIMYUe MeXKy HUMU 3aKJII0YAeTCsl B OTCYTCTBUU O(OPMIEHHOTO
Apa y TPOKAPUOTHON KJIETKU M HAJIMYUK €0 B 9YKAPHOTHOM.
Kpome Toro, cymecTByioT pasjandust U B COCTABE APYTMX BHYT-

PUKJIETOYHBIX KOMIIOHEHTOB (TabJr. 7).

Tabuya 7
Pa3nuuusa B cTpOeHNM NPO- M 9YKAPHOTHBIX KJIETOK
KomnoneHTtst IIpokapuoTHas
JyKapHOTHas KJIeTKa
KJIETKH KJIeTKa
[Imasmamemma | meetcs Nwmeercsa
Knerounas Wwmeerca Wwmeercst y pactenuii u rpu-
CTeHKa 6OB, OTCYTCTBYET y JKUBOTHbIX
ITurormmasma Nmeercs Nmeercs
Anpo OrtcyrcrByet (ume- | Mmeercs
€TCs €ro roMOoJIoT —
HYKJICOWT)
Iuponmiasma- | OrcyrerByer Umeercs
THUYECKas CeTh
Ammapat ['omb- | OTcyTeTByeT Nwmeercsa
KU
Muroxouapuu | OTCyTCTBYIOT Nwmerorcs
[Imactuasr OTcyTCTBYIOT Nwmetoresa (y porocunresn-
PYIOIIUX IPOTUCTOB U pacre-
HUIT)
JInzocombr OTcyTCTBYIOT Nwmerorces
Pubocombl Nmerorest Nwmetorest
Bakyomm OTcyTCTBYIOT Nwmerorcs
Kryruxn Wwmetorcesa (uHOTO Wwmetorcs (MHOTO CTPOEHUS
CTPOEHUS U XUMHYe- | U XUMHUYECKOTO COCTaBa, YeM
CKOTO COCTaBa, 4eM |y IPOKAPUOT)
Y 9yKapuoT)
Jlenenne IIpocToe Mutos, meiio3




§ 1. Kiierounas teopust u ee 001mIeGHONIONYECKOe 3HAUEHIE 39

IIpokapuorHas kiaerka. BeposTHO, IpOKapuoTHAsS KJIETKA
(puc. 6) Bo3HUKJIA OKOJIO 3,5 MJIP JIeT Ha3a[l. ¥YCTPOeHa OHA Ha-
MHOTO TIPOIIIE, YeM 3YKapUOTHAsI, KOTOPast OT Hee BITOCTENCTBUN 1
pousolia. PasMepsl MPOKApUOTHBIX KJIETOK HeBesqnku — ot 0,1
n0 5—7 MM (1 mxm = 0,001 mwm). CHapyxu oHa orpaHWuYeHA
naasmaiemmon (IIasMaTnIeckKoil MeMOpaHoil), OTAensIonel ee
cojiepskuMoe (IIUTOTIA3MY ) OT oKpyskatorieit cpezibl. (O cTrpoeHun
1 (DYHKIMSAX PAa3INIHBIX KOMITOHEHTOB KJIETKU CM TJaBy 4, § 1.)
CHapysk¥ TJIa3MaJleMMbl PACIOJIaraeTcsl KIemourHas CMmeHKd,
UTPAIONIAS 3AIUTHYIO (DYHKIMIO. B 1IeHTpasibHOl 30He IUTOTIA3MBI
(PKUIIKOM COIEPKUMOM KJIETKH ) HaXOIUTCA HYKACOUO — KOJIbIIe-
Bas MoJsiekyaa JJHK, umeromas Buj «kiyOka HUTOK» U IIPUKPEII-
JIEHHAsT B OJTHOI TOUKe K riasmaiemme. [1o Beeii nuToriasme pac-
cestHbl MaJIeHbKME OKPYIJIbIE TeJblla — pubOCOMbL.

1 MKM
Krytuk J L !

Kancyna
4 KneTto4yHas cteHka

o Mnasmatnyeckas
DoToCHHTETUYECKNE f Mem6paHa
MembpaHbI
y Pru6ocombl
s ll|
N O O(\ ] 3anacHble
& [ nutaTenbHble
BellecTBa
Muan, nan ¢V|M6DWV|2’_\ Liutonnasma
Konbuesas
monekyna JHK
Mesocoma

Puc. 6. O600LLIEHHAs CXeMa CTPOEHMS! KAETKM MAAOUKOBUAHOM GaKTepum.
CnipaBa yKasaHbl CTPYKTYpbl, BCTPEUAIOILMeCs B KaXKAON KAETKE,
CAeBa — BCTPevaloLlnecs: He BO BCeX KAeTKax [3]

B HPOKApUOTHBIX KJIETKAX €CTh TAKKe MEe30COMbl, TIyOOKUE
BIITYMBAHMS HAPY/KHON MeMOpaHbl B muToriasmy. Ilo cBoeit
(bynKIIMM OHM aHATIOTUYHBI MUTOXOHIPUAM 3YKAPUOTHOM KJIETKH.
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VY (OTOCHHTE3UPYIOIINX TPOKAPUOT (HAIPUMEp, IIMaHOGAKTEPHiT)
UMETOTCST TUJIAKOW/IBI, KPYITHBIE BIISTYMBAHMS TIJIa3MaIeMMBbI, He-
cymne oTOCHHTE3UpPYTolre MUTMeHTbl. OHU COOTBETCTBYIOT 110
cBOell (DyHKITUHU XJTOPOILJIACTAM 3YKapUOT.

CyIecTBEHHO OTJIMYAIOTCS TIPOKAPUOTHBIE KJIETKU OT 3dyKa-
PUOTHBIX U CIIOCOOOM KJeTOYHOTO AejeHus (puc. 7) (cMm. ria-

BY 6).

KnetoyHas membpaHa

KneTo4yHas cTeHka

OHK

l JAHK pennnumpyetcs

)
KnetouyHas membpaHa BpacTaeT mexay
nsyms monekynamu JHK, paspensas nx

Lem )

l [eneHve 3aBepLleHo

© ©

Puc. 7. Aererne H6aktepranbHoi kaetku. AHK yaBanBaetcs
M PACXOAWTCS MO ABYM AOYEPHUM KAeTKam [1]

§ 2. OCHOBHble KOMMOHEHTbI 3YKapUOTHOM KNEeTKU

JykapuoTHble KaeTku (puc. 8 u 9) opraHnm3oBaHbl 3HAYUTETHHO
CJIOJKHEE TTPOKAPUOTHLIX. BechMa pasHOOOPa3HbI OHU U TTO0 CBOUM
pasmepaM (OT HECKOJIbKUX MUKPOMETPOB JI0 HECKOJbKUX CAHTU-
METPOB), U 10 (hOPME, 1 TI0 CTPYKTYPHBIM 0cobeHHOoCTsIM (puic. 10).
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MUTOXOHAPUN LimTonnasma

Mnactnpa

KneTtoyHas
MembpaHa

Pubocomb

Anpo

AnepHas
MembpaHa

XpOMOCOMb|

OHponnasmaTnyeckuin
pPeTUKYyM

Puc. 8. Ctpoetue kaeTku sykapuotr. ObobLueHHas cxema [4]
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MMHOLMTO3HBIN 3
nyabipek

Pu6ocombl

Puc. 9. CTpoeHue KAETKM MO AQHHBIM SAEKTPOHHOM MUKpocKonuu [5]
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Puc. 10. Pa3Hble aykapuoTHblE KAETKM: T — 3nuTeAMaAbHas; 2 — KpoBH
(e — sputpoumT, | — aeikounT); 3 — Xpsila; 4 — KOCTH; 5 — rAaAkas
MbILIEYHAs; 6 — COEAMHUTEAbHOM TKaHW; 7 — HEpPBHble KAETKM;

8 — MOoMepeYHO-MOAOCATOE MbILIEYHOE BOAOKHO [2]

OmHako 00TAsT OPTaHM3aIisT U HATHINE OCHOBOTIOIATAIONTITX
KOMTIOHEHTOB Yy BCEX 9YKAPUOTHBIX KJIETOK OfMHAKOBBI (puc. 11).

| QykapuoTHas knetka |

v ¥ v

Mnasmanemma | LinTonnasma | | Anpo |
(+ kneToyHasa
cTeHka y rpnbos
W pacTeHunin)
v ¥ v
OcHosroe OpraHouapl
BELLLECTBO OBILEro SHAYEHNS BkntoveHus
umMTonna3mol

Puc. 11. DykapuoTtHasl KaeTka (cxema)
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IMnasmanemma (Hapy:kHast KiaerouHast memOpana). OCHOBY
MJIa3MAJIEMMBI, KaK U JPYrux MeMOpaH B KJeTKax (Harpumep,
MUTOXOH/IPWH, TWIACTUL U T. [I.), COCTABJISIET CJIOW JIUTTU/IOB, TMETO-
nmii 1Ba psaa Mosekya (puc. 12). IlockobKy MOTEKYIbI TUTTAIOB
oJIAPHBI (OIUH TIOJIOC Y HUX TUAPOGUIIEH, T. €. IPUTIATUBACTCS
BOJIOH, a Apyroit TuaApodoGeH, T. €. OTTATKUBAETCS OT BOJBI), TO
M PaCIoyiaraloTcs OHU B ONpe/ieJieHHOM Tiopsiike. [unpodusibHbie
KOHIIbI MOJIEKYJI OJIHOTO CJIOF HallpaBJeHbl B CTOPOHY BOJHOM
cpenibl — B IUTOIJIA3MY KJIETKH, & JPYTOTO CJOS — HAPYXKy OT
KJIETKH — B CTOPOHY MEKKJIETOUHOTO BelllecTBa (Y MHOTOKJIETOY-
HBIX) WM BOJIHON cpefibl (Y OIHOKJIETOUHBIX).

i
fﬁg g

nukonpoTeuH

JnnuaHeln
6ucnoi

Puc. 12. CtpoeHune KAETOUHOM MeMOPaHbl COMAACHO XKMAKOCTHO-
MO3aMYHOM MOAEAU. BEAKM M TAMKONPOTENHDBI NMOTPYXKeHbI B ABOMHOM
CAOW AUMMAHBIX MOAEKYA, OOPALLEHHBIX CBOMMMU TMAPOPUALHBIMM
KOHLaMK (KPY>KKHM) Hapyxy, a TMAPOPOOHbIMM (BOAHUCTbIE AMHUM) —
B rAyOb MeMbpatbl [6]

MoJtekysibl 6€JIKOB MO3aUYHO BCTPOEHBI B GUMOJIEKYJISPHBII
cnoit munuoB. C BHENTHEN CTOPOHBI JKUBOTHOW KJIETKU K JIUITH-
JaM ¥ MOJIEKyJIaM OeJIKOB ILIa3MaTIeMMbl IIPUCOEAUHSIOTCS MOJIE-
KYJIbl TIOJIMCAXapU/IOB, 00pasyst IIMKOJUIM/IbI U TJIMKOIPOTEUHDI.
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ITa COBOKYITHOCTH (hopMupyet cioit enuxokaruxca. C HUM CBSI-
3aHa peyenmopras GYHKUUs TIa3MaIeMMbl (CM. HUZKE); TaKKe
B HEM MOTYT HaKallJIMBAaTbCA Pa3IMYHbIE BEIECTBA, NCIIOIb3yeMble
kyeTkoi. KpoMe TOro, TIMKOKaJINKC YCUTUBAET MEXaHUYECKYIO
YCTONYMBOCTD TIIA3MATIEMMBI.

B kJeTkax pacTeHuil u TpubOB €CThb ellle KJIETOYHAs CTEHKA,
urpaoiias OlOpHYyIO ¥ 3alUTHYIO POJib. ¥ PacTeHuii oHa COCTOUT
U3 [EJITION03bl, 4 Y TPUOOB — U3 XUTHHA.

HapysxHag ki1eTounas MeMOpaHa BBIIOJIHSAET Pz (DYHKIINMA,
Cpeu KOTOPbIX:

> mexanuueckas (omnopHast, popmoodpasyorias);

> bapvepno-mpancnopmuas (M30UpareabHas TPOHUIIAEMOCTh
B OTHOILIEHMH PasHBIX BELIECTB: IOCTYILJIEHNE B KJIETKY He0OX0-
JIUMBIX 1 BbIBEJIeHNE HEHYKHBIX U BPEHBIX);

> peuenmopnas (ONpeesIeHNE PA3TMYHBIX XUMUYECKUX BEIIECTB,
OKA3aBIINXCsT B HETOCPECTBEHHON OIM30CTH OT KJIETKU; BOC-
MPUSTAE CUTHAJIOB B BHJIE TOPMOHOB; Y3HABaHUE <«UY3KOTO»
Geska KJIeTKaMUd UMMYHHON CHCTEMBI U T. T.).

OO06Men BewecTB MeXIy KJAETKOM M OKpysKalolleil cpemoi
OCYIIECTBJISETCS PasHbIMU CIIOCOOAMU — TIACCUBHBIME ¥ aKTHB-
HBIMIL.

Mosekyibl BOJABI M Pa3JUYHBIX MOHOB MAacCUBHO (3a cUeT
maddysun, ocMoca), 6e3 3aTpaThl KJIETKOI 9HEPTUH, TOCTYNA0T
yepe3 0coOble TTOPBI — 3TO NACCUBHLL mpancnopm. MakpomoJie-
KyJIbl, TaKue Kak GeJIKH, MOJrMcaxapy/bl, Haske IIejIble KJIEeTKH,
MOCTYTIAIOT TyTEM (azoyumosa N nUHOYUmMo3a ¢ 3aTpaToi aHep-
TN — aKMUBHLL MPAHCROPM.

[Tyrem arormTosa MOrIOMAIOTCS 11e/IbIe KJIETKU WU KPYTTHbIE
qacTHIlbl (HATPUMED, BCIIOMHUTE MUTaHUe Y aMed uiu (haroru-
TO3 3alUTHBIMU KJIETKaMu KpoBu Gakrepuil). Ilpu nuHonntose
MIPOUCXO/IUT TIOTJIOTIEHNE MEJTKUX YACTHIL MU KaIeJIeK KUTKOTO
BeriectBa. OOImUM /11 000UX TIPOLIECCOB ABJISETCH TO, YTO 10~
[JIOTIAEMbIE BEIIECTBA OKPYIKAIOTCST BIISTYUMBAIONIENCST HAPYKHOM
MeMOpaHoil ¢ 00pa3oBaHKEM BaKyOJIH, KOTOPast 3aTeM TiepeMe-
maercst B TayOb [UTOIIAa3MbI KIE€TKH.

IK301MTO3 TIpeacTaBIsAeT co0oi mporece (OyAydur TakKe aKTHB-
HBIM TPAHCITIOPTOM ), TPOTUBOTIOJIOKHBII 110 HATIPABJIEHHUIO (haroiu-
Togy 1 mHOIMTO3Y (prc.13). C ero moMomnbio MOTYT BBIBOTUTLCS
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HeTlepeBapeHHble OCTATKU MUIIK Y TIPOCTeiimX Jnbo 0OpasoBaH-
HbIE B CEKPETOPHOIT KJIETKE OMONOTMYECKH aKTUBHBIE BEIECTBA.

a

&

6 .

Puc. 13. CxeMmbl: @ — 9HAOLIMTO3a M 9K30LMTO3a; 6 — cparounTosa [6]

Iuronnasma. [luromiazma — 3T0 comepKIMOe KJIETKH, Orpa-
HUYEHHOE TITa3MaJIeMMOii, 32 UCKIIoYeHneM sapa. B ee cocrase
BBIZIETISTIOT OCHOBHOE Belyecmeo (ZUAIONIA3MY ), OPeanoudbl N 6KII0-
YeHus.

Tuanoniasma — BS3Kas KUAKOCTH, CIIOCOOHAS HAXOIAUTHCS
B COCTOSHIY JI00 3075 (KULKOM ), 16O 2eas (CTynHEOOpasHOM ).

ITpu HEOOGXOAMMOCTH TIUTOILIA3MA CIIOCOOHA OOPATIIMO TIePeXo-
JINTh 13 OJIHOTO COCTOSTHUS B Jipyroe. Hampumep, pu aMeGOMIHOM
nBskeHnn (BcriomuMTe paszen «IIpocrefinmes» n3 Kypca 300J10-
run) B Xo/ie 06Pa3OBAHUS JIOKHOHOKKY MPOUCXOMAT OBICTPBIE Tie-
PEXO/IBI IIUTOIIA3MBI 3 TeJs B 30J1b 1 HA060POT. DTO 00yCI0BIIC-
HO HaJIMYMeM B IUTOILIa3Me GOJIBINOTO KOJMYECTBA HUTEBH/IHBIX
MOJIEKyTT U3 Oeka axmuna. Korma oHu, COeMUHAACH IPYT C APY-
roM, 00pas3yioT TPeXMEPHYIO CeTh, IUTOIIa3Ma HAXOAUTCH B
COCTOSTHMU TeJisl, @ KOTZ[A CeTh PACMANAeTCs] — B COCTOSTHUU 30JIs.

B rumanomnmrazme cozpepskaTcs passinyHbIe BeliecTBa — dep-
MEHTBI, OEJIKH, YTJIEBOIbL, KUPBI U JAPYIUe, OPraHUIeCKUe 1 MHU-
HepaJibHbIe. 3/1eCh OCYTIECTBISAIOTCS PA3JUIHbIC XUMUYECKUE
IIPOIIECCHI — pacIllelJieHre BeleCcTB, UX CHHTe3 U MOAUMDUKAIIIN
(u3meneHust).

Oprasouzpl. ITO TOCTOSHHBIE KOMIIOHEHTBI KJIETKU C OTIpe-
JIeJIEHHBIM CTPOeHUeM U (YHKITMSIMU, HAXOASIINECS B e [UTO-
wiasMe. B pasbHeiiniem peus 6yaer uaru 06 opzanoudax oouezo
HasHavenus, TPUCYTIAX JIOOBIM THIIAM KJIETOK BCEX HYKAPHUOT.
C HuUMU CBsi3aHO oOecTieueHre KUSHEAESATETbHOCTH TIOCIETHIX.
Opeanoudvl cneyuanvhozo HasHaYeHUs: BCTPEYAIOTCS TOJIBKO B KJIET-
Kax OIpefleleHHOro (Y3KOCTIENATU3UPOBAHHOIO) THIIA — HAIPU-
Mep, MUOGMUOPHIIIIBI B MBITIEYHBIX KIETKAX.
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Oprarouibl 0611ero HA3HAYEHUST UMEIOT OJIMHAKOBOE CTPOE-
HUE HE3aBUCUMO OT TOTO, KAKUM KJIETKaM U KaKUX OPraHU3MOB
oHn npuHazieskar. Ho cpei HUX BBIIETISIOT TPYIIBI ¢ MeMOpaH-
HBIM (9HdonIasmamueckas cemn, annapam Lonvoxcu, Mumoxono-
puu, naacmudvl, IU30COMbL, 6AKYOIU), & TAKKE HEMEMOPAHHBIM
(pubocomul, Kiemounvlil yeHmp) CTPOEHUEM.

Iuponnazmaruyeckas cetb (IIIC). IIIC cocrout ns mem-
OpaH W TpPeCTaBIseT cOOON CTOKHO PA3BETBICHHYIO CUCTEMY
KaHAJIBIEB U IIUCTEPH, IPOHU3BIBATONIYIO BCIO IIUTOTLIA3MY KJIET-
ku (puc. 14). Paznuyaior aBa Bupa IIC — wepoxosamyio n
enadkyro. K MemOpanam 11epoxoBaToil (CO CTOPOHBI IIUTOILIA3-
MbI) TIPUKPEIISTIOTCS PUOOCOMBI, @ HA TJIA[KOU WX HET.

Cnapxvii

3HAoNNa3MaTU4eCcKnin
peTukynym

LLlepoxoBatblil (rpaHynspHbIit)
39HO0MNA3MaTUHECKUIA PETUKYTYM

Kananbl
3HO0MNNAa3MaTN4ECKOn
cetn

MaTtpukc — MembpaHbi
Puc. 14. DHaonAasmarumueckas cetb [1, 7]

IH/IONIA3MAaTHIECKAs CETh BBITTOMHSAET B 9YKAPUOTHOM KJIETKE
P BaKHEHTIUX (QOyHKITAN:

> pasepanuuusaowyto (pasienetiie BHYTPEHHEro 06beMa KIETKH
Ha Pa3JIMuHble PEAKITMOHHBIE TTPOCTPAHCTBA);
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» yuacmue é curnmese opzanuueckux éeuecms (Ha MeMOpaHax Iie-
poxosaroii ITIC pacnonaraiorcss pubOCOMbI, a Ha IJIaJKON —
(bepMeHTHBbIE KOMILIEKCDI, 00eCIIeunBAIONIMe CUHTE3 JIMIIUIOB,
YIJI€BOZIOB U T. ]I.);

> yuacmue 6 opmuposanuu snemenmos annapama TonvOxrcu, au-
30C0M;

> mpancnopm eeuecms.

Ammnapar Toapmxku. Anmapat Toabmxu (AD) npencrasiser
coboii cucremy yucmept (IIOCKUX BaKyoJieil) 1 nysvipvkoe (Be-
3UKYJT), PACIIOJIO;KEHHYIO B HEIIOCPEICTBEHHON OJIM30CTH OT sijipa
KJIETKH, KOTOpbie oOpasyiorest 3a cuetr ITIC B pesymbrare oT/e-
JieHust HeGoubInux ee pparmeHTos (puc. 15). IIpu cusHum aTUX
(bparMeHTOB ¥ BO3HUKAIOT HOBBIE TIMCTEPHBI amapaTta oKy,
mpu aToM 13 IIIC TpaHCHOPTUPYIOTCA pa3iuYHbIe BEIIeCTBa, KO-
TOpPBIE YYACTBYIOT B COOPKE CJOKHBIX OPraHMYECKUX COCIUHE-
Huii (6eKY + YTIeBOAbI, OEIKY + JTUTHILI U T. JI.), BBIBOAUMBIX
¢ nomolipio AT 3a npeesbl KieTku. i OMOJOrMYeCKU aKTUBHbIE
BEIeCTBa JIOO BBIBOISTCS U3 KJIETKU (€ MOMOIIBI0 CEKPETOPHBIX
BaKyoJIeil TyTeM 3K301[UT03a), JUOO BXOMAT B COCTAB JU30COM
(cm. HusKe), obpasyrommxcs 3a cuer AT,

Puc. 15. Annapat foAbAXM: @ — B KAeTke npocTeiero Euglena;
6, B — cxeMaTuyeckoe TpexmepHoe nzobpakeHne annapata foabaxm [1]
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Anmapat T'osib/pk1 BBITIOJIHACT caIeyloniye (OyHKIIMM:

» cunmes GUOJIOTUYECKH AKTUBHBIX BEIECTB, BHIPAOATHIBAEMBIX

KJIETKOI;
> cexpeyuio (8visedenue us KAemki) pasiuunbly eeugecms (Top-

MOHOB, (DepMEHTOB, BEIECTB, U3 KOTOPBIX CTPOUTCS KJIETOU-

Has CTEHKA, U T. 1L.);

» yuacmue 6 06PA30BAHUU TUSOCOM.

MuTtoxonapuu. MUTOXOH/IPUM €CTh Y BCEX THIIOB 9YKapUOTHBIX
kyetok (puc. 16). Onu umeroT Buj IGO0 OKPYIJIBIX TeJIell, JU0o na-
JIouek, pexke — Huteil. VIX pasmepsl kojebmores or 1 10 7 MKM.
Yucao MUTOXOHZIPHIA B KJIETKE COCTABJISIET OT HECKOJBKUX COTEH
JIO JIECSITKOB Thicsy (y KPYITHBIX TIPOCTEHIINX).

Puc. 16. MutoxoHApun. Beepxy — MUTOXOHAPUM (a) B MOUEBBIX
KaHaAbLIaX, BUAUMbIE B CBETOBOM MUKPOCKOMe. BHU3Y — TpexmepHas
MOA€Ab OpPraHM3aLUKM MUTOXOHAPUK: T — KPUCTbI; 2 — BHELLHSIS
MembOpaHa; 3 — BHYTpeHHsisi MemOpaHa; 4 — matpukc [7]



50 TuaBa 4. Kietka — crpykTypHas v (DyHKIIMOHAIbHAS €JIUHUIIA KHBOTO

MuToxouapus obpasoBaHa ABYyMs MeMOpaHAMU — GHElUHEl
U eHympenretl, MexIy KOTOPBIME PACIOJIOKEHO MEHMEMOPAHHOe
npocmpancmeo. BHyTpeHHsss MemGpaHa o06pa3dyerT MHOKECTBO
BIISTYMBAHUIT — KPUCT, MIPEACTABJISIONUX OO0 OO TJIACTHHBL,
6o Tpy6oukn. Takast ee opraHusariist 06ECTIeYNBAET OTPOMHYIO
IJIOMIa/Ib BHYTPeHHeH MeMOpanbl. Ha Heit pacrosaratorcest dhep-
MEHTBI, 00eCTIEYNBAIOIINE TIPE0OPA30OBAHIE SHEPTHUM, 3AKIIOUEHHON
B OPraHUYecKux BelecTBax (yriIeBo/aX, JIUMUAAX), B SHEPTHUIO
AT®D, HeoOXOAUMYIO IS KU3HeAesATeabHOCTH KIeTku. Ciemo-
BaTeJIbHO, (QYHKIINS MUTOXOH/IPUN — Y4acTUe B IHEP2EMUUECKUX
KJIETOUHBIX MporieccaX. VIMEHHO T109TOMY GOJIbIIOE KOJUYECTBO
MUTOXOH/IPUTI TIPHICYIITE, HATIPHIMEP, MBITIIEYHBIM KJIE€TKaM, BBITIOJ -
HSOMMM GOJIBIITYI0 paboTy.

Ilnacruasl. B pacTuTesbHBIX KJIETKaxX OOHAPYKUBAIOTCS OCO-
Oble OPraHOW/IBI — TLJIACTH/IBI, UMEIOIIHE Yallle BEPETEHOBUIHYIO
W OKPYTJIyIo (popMy, MHOTIA Gosiee CJAOKHYIO. Pasiuyaior tpu
BU/IA TIacTu — XJjoporuiactel (puc. 17), XpoMoTIacTsl 1 JieiKo-
TIJIACTBI.

Xuoponiacmol OTIMYAIOTCS 3€JI€HBIM I[BETOM, KOTOPbIiL 00Y-
CJIOBJIEH TIUTMEHTOM — XA0POPUILOM, OOECTICUMBAIONIUM TIPOIECC
Gomocunmesa, T. e. CHHTE3a OPTAaHUYECKUX BEIIECTB U3 BOJBI
(H,O) u yraekucmioro raza (CO,) ¢ UCIOIb30BAHUEM IHEPIUU
COJIHEYHOTO CBeTa. XJIOPOILIACTBI CONEPIKATCS TIPEUMYIIECTBEHHO
B KJIeTKaX JincTheB (y Bbicmx pacteHuit). Ouu chopMUpOBaHbBI
JBYMsI TApaJUIeJIbHO PACIIONOKEHHBIMU JPYT APYTy MeMOpaHaMu,
OKPYJKAIOIIUME COIEPKUMOE XJIOPOILTIACTOB — cmpomy. Buytpen-
Hsist MeMOpaHa 06pa3yeT MHOTOUYVCJICHHBIC YIUIONIEHHBIE MEIIoY-
K — MUIaxouovl, KOTOpble CIOKEHbI B CTONKKM (Hamomobue
CTOIIKW MOHET) — 2pansbl — W Jiexkat B cTpome. VIMEeHHO B ThJja-
KOUJIaX ¥ COMEPIKUTCST XJIOPODUILIL.

Xpomonnacmuol OTIPEAEISIIOT KEITHIH, OPAaHKEBBI M KPACHBIN
I[BET MHOTHX I[BETKOB U TIJIO/IOB, B KJIETKAX KOTOPBIX TIPUCYTCTBY-
10T B OouibiiioM KosimdectTBe. OCHOBHBIMU TTMTMEHTAME B MX CO-
cTaBe SABIAIOTCS Kapomutvl. DYHKIIMOHAIPHOE Ha3HAYEHUe XPo-
MOTIJIACTOB COCTOUT B IIBETOBOM TIPUBJICUCHHUN JKUBOTHBIX, 00€C-
MEYNBAIONIUX OIbIJICHUE T[BETKOB M PACIIPOCTPAHCHUE CEMSIH.
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Puc. 17. FAaCTMAbI: @ — XAOPOMAACTbI B KAETKAX AUCTa SA0OAEH, BUAUMBIE
B CBETOBOM MUKPOCKOIE; 6 — CXema BHYTPEHHErO CTPOEHUsI XAOPOrAacTa
C rpaHamM, NPEACTaBASIOLLMMM COOOM CTOMKM NMAOCKMX MELLIOYKOB,
PaCMOAOXKEHHBIX MEPNIEHANKYASPHO MOBEPXHOCTU XAOPOMAACTa;

B — HoAee NOAPOOHast Cxema, Ha KOTOPO# BUMAHbBI @HACTOMO3MPYIOLLME
TPYOOUKM, COEAMHSIIOLLME OTAEAbHbIE Kamepbl rpaH [7]

Jletixoniacmor — 9T0 GECIBETHBIE TIITACTU/IBI, COACPIKATAECST
B KJIETKaX MOA3EMHbBIX YacTell pacTeHuil (HampuMep, B KIyOHSIX
kaprodens), ceMaH U CepAlleBUHbI cTebeil. B meiikomacrax,
TJTaBHBIM 06Pa30M, TPOUCXOIUT 0O6Pa3OBaHNe M3 TIIOKO3bI KPax-
MaJjla U HaKallIMBaHue ero B 3alacalolliux opraHax pacTeHuil.

[Tnactuapr omHOTO BUIAa MOTYT IpeBparniarbes B ipyroil. Ha-
TpuMep, TPU OCEHHEM M3MEHEeHUW 1BETA JINCTHhEB XJIOPOTLIACTBI
MIPeBPaIAOTCS B XPOMOIIJIACTHI.
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JInuzocombl. JTH OPraHOWABI NMEIOT BHJ IY3BIPHKOB, OKpY-
JKEHHBIX MeMOpaHoii, guamerpoM 10 2 MKM. OHM cojepskaT He-
CKOJIBKO JIECATKOB (DEPMEHTOB, PACHICTIAIONMX OeNKH, HyKJIen-
HOBBIE KUCJIOTBI, TTOJINCAXapuibl U Junuabl. DyHKI JIN30COM —
y4yacTHe B TIPOIeccax BHYTPUKJIETOYHOTO PACIIETIIEHHS CIOKHBIX
OPTaHMYECKUX COEMMHEHWH (HampuMep, THUIIEBBIX BEIIeCTB WIN
BeIieCTB <<0Tpa6OTaBH_[I/IX>> KJIE€TOYHbBIX KOMHOHGHTOB). JInsocombr
cuBaioTes ¢ GarouTapHbiMu (MM THHOIUTAPHBIMU ) BAaKYyOJIs-
MU, 0Opasyst MUIIEBAPUTENBHYIO BaKyOJIb.

ObpasoBarie JIM30COM TPOUCXOUT 32 CYET OTIMOUKOBBIBAHIIS
OT ICTepH anmapara [ombpkm.

Pu6Gocombr. Pubocombr (puc. 18) IPUCYTCTBYIOT B KJI€TKaX
KaK 3yKapHoT, TaK ¥ MPOKAPUOT, TIOCKOJBKY BBITIOJHSIIOT BaXK-
HyI0 (YHKIUIO B Ouocunmese 6eaxoe (cM. riaaBy 5). B kaxmoit
KJIETKE UMEIOTCS EeCSTKHU, COTHU THICSY (0 HECKOJIBKUX MIUJI-
JII/IOHOB) ITUX MEJKUX OKPYTJIbIX OPraHONI0B.

Puc. 18. Cxema cTpoeHust puboCombl, CHAsiLLIER Ha MembpaHe
JHAOMNAA3MaTHYECKoM ceTh: 1 — manas cybbeanHuua; 2 — nPHK;
3 — amunHoaumnA-TPHK; 4 — ammHokmncAaoTa; 5 — GoAbLuast
cybbeAnHMLa; 6 — MemOpaHa SHAOMAA3ZMATUHECKOMN CETH;

7 — CUHTe3Mpyemast MOAMMeENTHUAHas Lernb [8]

PuGocoma coCTOUT M3 ABYX HEPaBHBIX cyObeauHuIl (dacreil).
Onn 06pasyroTcst OTAETBHO W OOBEIAUHSIOTCS, «OXBATBIBAsT> MH-
dopmarmonnyro PHK, B nporiecce cunTesa GEIKOBOI MOJIEKYJIBL.

B cocraB pubocom BXOAAT pasjuuHble OeJIKU U pubOCOMasIbHbIE
PHK.
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Knerounsie BKIOYeHHsA. Tak HA3bIBAIOTCA HETIOCTOSHHBIC
KOMITOHEHTBI B KJIETKE, TIPUCYTCTBYIONHE B OCHOBHOM BETIECTBE
IUTOIJIA3MBI B BUJI€ 3€PEH, TPAHyJ WJU KareJeK. BrioueHus
MOTYT OBITH OKPY:KEHBI MEMOPAHOIT WITH JKe He OKPYIKAIOTCS €10,

B dyHKIIMOHAIBHOM OTHOIIEHUH BBIJESIOT TPU BUIA BKJIIO-
YEHWH: 3andacHvle numamenvhvie seujecmsa (Kpaxmasl, TINKOTeH,
SKUPBL, OEeIKK), cekpemophvle ekmoueHus (BELeCTBa, XapaKTepHbIe
TS KEJIE3UCTHIX KJIETOK, MTPOAYIIUPYeMbie UMU, — TOPMOHBI Ke-
Jie3 BHYTPEHHEN CEeKperuu M T. 1.) U BKIUCHUS CNeUUaIbH020
Hasnauenuss (B y3KOCIIEINATU3UPOBAHHBIX KJETKAX, HATIPUMEP
reMOTJIOONH B 9PUTPOIIUTAX ).

§ 3. OpraHusauma KneToyHoro aapa. XxpomMoCoMbl

Kiterounoe sijipo (cm. puc. 8 u 9) nMeer BaykHelilee 3HaYeH e
B JKU3HEIESTETbHOCTH KJIETKU, TIOCKOJIbKY CJIYKUT XPAHUIUIIEM
HacJIe/ICTBEHHOUW nH(pOopMaInu, cojiepKaiieiicss B XxpoMocoMax
(cM. HEKeE).

S1Apo orpaHMYeHo sIIepHOI 000JI0UKOM, OTAEIIONIEN ero co-
nepsxxumoe (kapuoniasmy) ot mutorTasMbel. O60J0YKa COCTOUT
U3 IBYX MeMOpaH, pasmeleHHbIX IIpoMexyTkoM. Obe oHU Ipo-
HU3aHbl MHOTOYMCJIEHHBIMHU HOpaM#, GJarogapst KOTOPbIM BO3-
MOKeH OOMEH BeleCTBaMK MEKY SPOM M LIUTOILIa3MOi. B siipe
KJIETKM Yy OOJIBIIMHCTBA 9YKAPUOT HAXOAUTCA OT 1 10 7 s0poi-
wex. C aumu cBs3anbl mporiecchl cuaTesa PHK u TPHK.

OcHOBHbBIE KOMIIOHEHTBI SI/[Pa — XPOMOCOMbL, 00Pa3OBAHHbIE U3
mostekyibl JJHK 1 pasimunbix 6ekoB. B cBETOBOM MUKPOCKOIIE
OHU XOPOIIO PA3JINYUMBI JIUIIb B TIEPUOJ KJIETOYHOTO JI€TEHUS
(mumo3a, metiosa). B nenessieiicst KjieTke XpOMOCOMbI UMEIOT B
JUIHHBIX TOHKUX HUTELl, pacipeleJIeHHbIX 110 BeceMy 00beMy sIIpa.

Bo BpeMms jiejieHUsT KJIETOK XPOMOCOMHBIE HUTH 00PasyioT
IJIOTHBIE CITUPAJIM, BCJEJCTBUE YErO0 CTAHOBSTCS BUIUMBIMU
(¢ TIOMOIIBI0 OOBIYHOTO MUKPOCKOMA) B (hopMe MaloUeK, <IIHu-
Jek». Bechb 00beM reHeTHUECKOI MHMOPMAIUU pacipeesieH
MEXIy XpoMocoMaMu sapa. B mpoiecce ux usydeHus ObLIu
BBISBJICHBI CJEAYIONINE 3aKOHOMEPHOCTH:

» B sIpax COMaTHYECKUX KJIETOK (T. €. KJIETOK TeJia, HETOJIOBbIX )
y Bcex 0co0ell OfIHOTO BHJIa COAEPIKUTCS OJUHAKOBOE KOJIH-
YeCTBO XPOMOCOM, COCTABJIAIONIUX Habop xpomocom (puc. 19);



54 TI'nasa 4. Knerka — crpykrypHas U GyHKIMOHATbHAS eMHUIA JKUBOTO

';"“‘".."“iﬂ-'
e N

Puc. 19. XpoMOCOMbI pa3HbIX BUAOB PACTEHMIA U KUBOTHBIX,
n306paxeHHble B OAHOM Maclutabe: 1, 2 — ameba; 3, 4 — AMaTOMOBblE
BOAOPOCAK; 5-8, 18, 19 — 3eAeHble BOAOPOCAM; 9 — MyxXOMOp;

10 — anna; 11-12 — aposodpmaa; 13 — cemra; 14 — ckepaa (cemeicTso
CAOXKHOUBETHbIX); 15 — pacTeHue U3 ceMerCTBa aPOUAHBIX;

16 — Habouka-xoxaaTka; 17 — HacekomMoe U3 CeMeiCTBa capaH1oBbIX;
20 — KAOM-BOAOMEPKA; 21 — LIBETOYHBIN KAOT; 22 — 3€eMHOBOAHOE
amMbUCTOMa; 23 — aA03 (CeMENCTBO AMAEIMHDIX) [7]

> Ul KajKIOro BHJIA XapaKTepeH CBOW XPOMOCOMHBINA HAOOP 110
WX KOJIMYeCTBY (Hampumep, y desioBeka 46 XpoMocoM, y MyTITKH
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npozodusel — 8, y ackapuisl — 4, y peuHoro paka — 196,
y somamn — 66, y kykypyset — 104);

» XPOMOCOMBI B SIJIpaX COMaTHYECKHUX KJIETOK MOTYT ObITh CIPYII-
MMUPOBAHbBI TTapaMU, MOJYUYNBIIUMU HA3BAHUE 20MOJIOZUUHBIX
XPOMOCOM HA OCHOBAHWM WX CXOJCTBA (TI0 CTPOEHUIO U (DYHK-
1USM);

» B sIIpax TOJIOBBIX KJIETOK (TaMeT) M3 KaKI0i Mapbl TOMOJIO-
TUYHBIX XPOMOCOM COJIEPIKUTCSI TOJIBKO OfIHA, T. €. 00NN Ha-
6GOp XPOMOCOM BZIBO€E MEHBbIIIE, UM B COMATUUECKHUX KJIETKaX;

» OJMHAPHBII HAOOP XPOMOCOM B ITOJIOBBIX KJIETKAX HA3BIBACTCSI
eanaoudivim 1 0603HAYAETCST OYKBOH 7, 2 B COMATHYECKUX —
Junaoudnvim (2n).

W3 u3/10K€HHOT0 SICHO, YTO Kaxk[as I1apa FOMOJIOTUYHBIX
XPOMOCOM 06pa3oBaHa OOBEANHEHUEM OTIOBCKUX M MATEPUHCKUX
XPOMOCOM IIPU OILIOAOTBOPEHUH, T. €. CJIUSHUY [10JIOBBIX KJIETOK
(tamet). M Hao6opot, mprt 06pa3oBaHUI MOMOBBIX KJIETOK U3 KaK-
JIOH 1apbl TOMOJIOTMYHBIX XPOMOCOM B raMeTy II0Ia/[aeT TOJIbKO
oJHa.

XPOMOCOMBI pasHblix TOMOJIOTUYHBIX TIAP OTJIUYAIOTCS TI0 Pas-
Mepam u dopme (puc. 20 u 21).

a 6 B

Puc. 20. CtpoeHue 1 TUMbl XPOMOCOM: @ — BHELUHWI BUA
(1 — uetpomepa; 2 — KOpPOTKOE MAEYO; 3 — AAMHHOE MAEYO);
6 — BHYTpEHHsist CTPYKTypa ToM e XpOMOCcoMbl (1 — LeHTpomepa;
2 — monekyAbl AHK); B — T1nbl xpomocom (1 — oaHonAevas;
2 — pasHonaeyasi; 3 — paBHomnAeyas: X — naevo, Y — LeHTpomepa)



56 TuaBa 4. Kietka — crpykTypHas v (DyHKIIMOHAJIbHAS €JIUHUIIA KUBOTO

LleHTpomepa

Puc. 21. Xpomocoma coctont uz AHK n 6eakos. Monekyra AHK
penavumpyetcs. ABe MAGHTUYHbIE ABOMHbIE crninpasn AHK ocTaiotca
COEAMHEHHbIMU B 0OAACTU LIEHTPOMEPBI. ITU KOMKM NMPEeBPALLAIOTCs

B OTAEAbHbIE XPOMOCOMbI MO3AHEE, BO BPEMSI AeAeHUst KAETKM [7]

B Tesie XpOMOCOM BBIJIETISIOT nepeuunyto nepemsiixy (Hasvi-
saemyio yenmpomepoil), K KOTOPOil PUKPEIIIOTCS HUTU epe-
mena Oenenusi. OHA IETUT XPOMOCOMY Ha JBa 7/eud. XPOMOCO-
MbI MOTYT GBITh PABHOIIJIEYNMHU, PAZHOILJIEYUMHU U OHOTIIICYUMH.
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§ 1. MeTa601M3M KaK eMHCTBO aCCUMUNALUN
M QUCCUMUNALUK

Bce kJeTKM M KUBBIE OPraHU3MbI — 3TO OTKPBITbIE CUCTEMBI,
T. €. OHU TIPEOBIBAIOT B COCTOSIHUK MOCTOSTHHOTO OOMEHA SHEPTHit
1 BEMIECTB € OKpysKatoleil cpenoil. MIMeroTcs OTKPBIThIE CUCTEMBI
1 B HEKUBOU IIpupo/ie, HO UX CYHIECTBOBaAHME Ka4€CTBEHHO OTJIMN-
YaeTcsl OT JKUBBIX OPTaHM3MOB. PaccMOTpuUM Takoi mpumep:
TOPSIIHIA KyCOK CaMOPOHOMN Cepbl HAXOAWUTCS B COCTOSTHUM 0OMe-
Ha ¢ OkpysKaromieir cpenoit. [Ipu ero roperun morsomaercst O,,
a Boiztesstiorest SO, u sueprust (B Buje Tervia). OHAKO MIPU 9TOM
KYCOK CepbI KaK (hU3MIecKoe TeJI0 pa3pyniaeTcsl, yTpauuBaeT CBOIO
MEPBUYHYIO CTPYKTYPY.

JlJist JKUBBIX K€ OPraHM3MOB OOMEH € OKpYy Karolleid cpemoi
OKa3bIBACTCSI YCIOBUEM COXPAHEHWS, MOIEPKAHUSI UX CTPYK-
TYPHOI OpraHMU3al[uy IIyTeM CaMOOOHOBJIEHMS BCEX BEIECTB
1 KOMIIOHEHTOB, U3 KOTOPBIX OHU COCTOSIT.

@ 06MmeH BelwecTB (MeTab0aM3M) — COBOKYMHOCTb MPOTEKAIOLUX
B JKMBbIX OpraHM3Max npoLeccoB (NOTpeGneHNs, NpeBpaLyeHNs,
HaKOMNEHNsA U BbIENIEHUS BEWECTB U 3Heprum), obecneynsato-
LWMX UX KU3HEeATeNbHOCTb, Pa3BUTHE, POCT, BOCMPOU3BELEHHE.
B npouecce obmMeHa BelecTs NPOUCXOAUT PaclLeneHmne u CUHTE3
MOJIEKYJl, BXOAALMX B COCTAB KIETOK; 0OHOBIEHWE KNETOYHbIX
CTPYKTYP M MEXK/IETOYHOrO BellecTBa.

B ocHoBe MeTabo/IM3Ma JIesKAT B3aUMOCBSI3aHHbIe TIPOIECChI dC-
cumunsuuu (anabonusm) u ouccumuisuu (karabonusm). Ipu ac-
cuMIIAINN (IJIACTHYIECKUI OOMEH ) IMPOMCXOMUT CUHTES CIOAKHBIX
BEIIECTB U3 IPOCThIX. VIMeHHO OJarogaps 3TOMY CO3HAIOTCS BCE
OpraHMYeCKHe BElIeCTBa B KJIETKe, HeOOXOAUMBIE JJIsl IOCTPOEHUS
ee CTPYKTYPHBIX KOMITIOHEHTOB, (DEPMEHTHBIX CHCTEM U T. JI. Accu-
MULAUUSL BCE20A OCYUECMBIACTICS. C 3AMPATNOLL IHEPLUU.

B xome muccumumsnuy (9HEPreTUYecKuii 0OMeH) CIIOKHbBIE
OpraHMYecKye BEIecTBa PACHIEIIIOTC 10 00Jiee TIPOCThIX MIIN
[0 HeopraHwdyeckux. IIpu 9TOM BbIIEISIETCS DHEPIUs, KOTOpast
PacxXo/yercsl KJIeTKOW Ha BBIMOJHEHHE PasJUUHBIX IIPOIECCOB,
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06€eCTIeunBAOIINX €€ KUZHEAEATENbHOCTh (CUHTE3 U TPAHCIIOPT
BEIIECTB, MEXaHUYECKYIO paboTy U T. 1.).

Bce kuBbIe OpraHU3MbI MOTYT OBIThH Pa3/ieJieHbI Ha JIBE TPYIIIbL:
asmompogl U zemepompogul, KOTOPblE OTJIUYAIOTCS UCTOYHU-
KaMU 9HEPIUH U HeOOXOAUMBIX BEIIECTB It 0OeCTIeUeHnsT CBOei
JKU3HENESTeTHHOCTH.

ABTOTPO(DBI — OPraHU3Mbl, CHHTE3UPYIOINNE U3 HEOPTaHU-
YeCKUX BEIIEeCTB OPTaHUYeCKUe COeJIMHEHNUs C UCII0Ib30BAHUEM
9HEPIHU COJTHEYHOTO cBeTa (Kak ¢pomompoguvl — pacTeHus, 1ua-
HOOAKTEPUW) WM SHEPTUHU, [TOJY4AeMON TIPU OKUCJIECHUN MU-
HepasibHbIX (HEOPraHWYECKMX ) BEIECTB (TaKHUX, KaKk XxemMompodvl —
cepobakrepun, sxemezobakrepuu u ap.). CrenosaTenbHo, OHU
CIOCOOHBI CAMOCTOSATENbHO CO3/[aBaTh TpebyeMble st CBOei
JKU3HE/IeITEeTbHOCTI BEIIECTBA.

Tereporpodsr (Bce xkuBoTHBIE, TPUOBI, MHOTHE GaKTEepUH,
PaCTEeHUSI-TIAPA3UThI) — OPraHU3Mbl, HYKIAIOIIUECS IS TOJep-
SKAHUST CBOETO CYIIECTBOBAHIS B TOTOBBIX OPraHUYECKUX Bellle-
CTBaX, KOTOpbIe (MOCTYTAast B BHUJE MUIIN) CAYXKAT UCTOYHUKOM
SHEPTHU ¥ HEOOXOJUMBIM «CTPOUTETbHBIM MaTepHAoMy. Xapak-
TepHast 4yepTa reTepoTpodoB — UX CIOCOOHOCTH UCIIOIB30BAThH
MEJIKIE€ OPTaHUYeCKUe MOJIEKYJIbI (MOHOMEPDI), 0OPa3yIoNuecst
[P TI€PEBAPUBAHUU TIUIIIH, JIIST CHHTE3a COOCTBEHHBIX CJIOKHBIX
OpraHmueckux coequnenuit. Harpumep, ipu paciieriennn 6ekoB
MU Ha aMUHOKHUCJIOTBI TTOCJIE/IHAE TIOCTYTIAIOT 3aTE€M B KJIETKU
TeJa, U TaM U3 HUX «cobupalorcs» (CMHTE3UpyIoTcs) OelKu,
crenuUIHbIe [T TAHHOTO OPraHu3Ma.

§ 2. lnccummunAumA y aHaspoOHbIX U a3pO6HbIX
OpraHu3moB

OpraHusmbl MOTYT ObITH pa3/leJIeHbl Ha J[BE€ TPYIIBI U O
XapaxkTepy AUCCUMUIISIITINT — aspobvl i anaspobol. Aspobst (0T
Tped. aep — BO3MAYX) HYKAAIOTCS B CBOOOAHOM KHUCTOPOIE ST
JKUSHEZIEATENBHOCTH. Y aHaspoOoB (Tped. an — OTpHUIaTeIbHast
qaCTI/IHa) B HEM HET H606XOZII/IMOCTI/I. Y nux ANCCUMUJIIAIINA
OCYIIECTBIISIETCST TyTeM GPOKEHUsT — OECKUCIOPOIHOTO, (hepMeH-
TATUBHOTO PACICTIJICHUST OPTAHIMYECKOTO BEIECTBA ¢ 00pasoBaHM-
€M 60]166 TIPOCTBIX OPraHMYECKUX K€ BEMIECTB M BBIACTICHHUEM
sanepruu. Hampumep:
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» MOJIOYHOKUCIOE GPOKEHIIE:

CH, 04 + 2H,PO, + 2A0P — 2D, + 2ATD + 2H,0;
» crupToBOEe GPOKEHHE:

CH,0, + 20, + 2A0D — 2C H.OH + 2CO, T +

+ 2ATD + 2H,0.

O6pasyronuecst Tpu GPOKEHUH BEIIECTBA SBJIAIOTCS OPTaHH-
YeCKUMH |, CJIeOBATEIbHO, COMEPIKAT eIlle MHOTO SHEPTHL.

MwuHepanbHbie ConHeyHas aHeprus
conn B —
H,0 2 co,
| |
- [niokosa \
0
H / l 02
g
o ‘ L
2 | Anabonuam |<\/\/‘| Kata6onmam |
Oprarueckne Pa6oTa, Tenno
KOMMOHEHTbI Tena q
i Y \
3 H,O CO.
H 2 PR S N
= MuwesapeHne
I
®©
™
<3
o OpraHuyeckne
— CTPYKTYpPHble 610KM
& y 0,
g L
5 | Anabonmam |<\/\/‘| Kata6onmam |‘/
5]
=
5 v
[
OpraHuyeckue
KOMMOHEHTbI Tena PaGota
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Puc. 22. B3aMMOOTHOLEHMS! ACCUMMASILIMM U AMCCUMMUASILIMMA
Y aBTOTPOCPHBIX W reTepoTPOChHbBIX OpraHn3moB [6]
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VY a9poGHBIX OPraHU3MOB B IIPOIECCE IbIXaHUs B MUTOXOH/-
PUSIX TIPOUCXO/IUT TIOJTHOE PACHIEIIJICHIEe OPTAaHMYECKUX BETeCTB
(upu ucnonpzosanuu O,) 10 OeIHBIX SHEPrUeil KOHEUYHBIX IIPO-
aykroB CO, u H,O u BICBOOOKIAETCS 3HAYMTEIBHO OOJIbILEe
KOJINYECTBO HHEPTHUH:

CgH 1,05 (rmiokoza) + 0, > 6CO,T + 6H,0 + aHeprus (3a cueT
KoTopoli cuHTesnpylotcs 38 monekyn ATD).

PaccmorpuM B Brzie 0000IIEHHBIX CXEM METab0JIM3M Y aBTOTPOG-
HBIX U TeTepOTPOGHBIX ad9POOHBIX OPraHu3MoB (puc. 22).

Accummisiniusi. Ee BakHeifmue mporecchl — ¢pomocunmes
u 6uocunmes 6eixos.

§ 3. doTocuHTE3

OH IIPUCYTIT BCEM 3€JIEHBIM PACTEHUSIM, IIMAHO- 1 HEKOTOPBIM
apyruMm Gaktepustm. PoJsib (POTOCHHTE3UPYOIIMX OPTaHU3MOB
B IIPUPOJIE ONpejeisdionias: Oyayun <«IIPOU3BOAUTEISIMI» Opra-
HUYECKUX BEIIECTB M3 HEOPTaHMYECKUX, OHU 00ECIIeYnBaIOT BCE
JIPYTH€e OPraHU3MBbl «CTPOUTENBbHBIM MaTePUATIOM» W SHEpruei,
a TakKe HeoOXOAMMBIM IS JbIXaHUs KUCA0ponoM (puc. 23).

Puc. 23. DotocuHTes: obuas cxema [2]

DorocuHTe3 TPOMCXOIUT B XJIOPOILIACTAX PACTUTEILHBIX KJle-
TOK (MJIM B TUJIaKOMJax y Impokapuor). Kak yske ObLIO cKazaHO
BBIIIIE, B XJIOPOIJIACTAX HAXOJMTCS] TIMIMEHT 3€JIEHOTO I[BeTa —
xsopodu. OH MMeeT TIaBHOe 3HAYeHVEe B POTIeccax Tpeobpaso-
BaHUS CBETOBOM HHEPTUU B SHEPTHIO XUMUYECKUX CBSI3EH.
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[Iportecc orocunTesa ciaraercst U3 ABYX MOCJIEI0BATETbHBIX
aTanos, (asz — ceemogol U memHoBol:
Ceet
N
I atan: 12H,0 — 12[H,] + 60, + aHeprusa AT® (cBeToBas dasa);

Il aTan: 6CO, + 12[H,] + aHeprua ATD — CgH;,04 + 6H,0 (TEM-
HoBada ¢dasa)

nokosa
Ceet
{
CymmapHas peakuysi: 6C0, +12H,0 — CgH 4,0, + 6H,0 + 60,1
niokosa

Ha nepBom atane (ceemosas ¢pasza) 3a cuer xjopodusia
SHEPIHs COJHEYHOIO CBeTa 00eCIeuynBaeT pacieIlIeHue MoJIe-
KyJIbl BOJIbI ((hoTOIN3 BOMBI) ¢ 0OpasoBaHueM Bogopoaa [H,| u
cBoboanoro kucjaopoga O,, KOTOPBIN BbAesIeTCs B aTMocde-
Py, a TaksKe 3amacaercsl aHeprus (B Mpollecce CUHTE3a MoJie-
Kysn1 AT®), koTopast UCIIOIb3YeTCs KJIETKOIM B TEMHOBO# (hase
(orocunTesa.

Ha Bropom atane (memnosasi ¢pasa, MOCKOJbKY B JaHHOM
cydae CBET He HYKeH) MPHU MCIIOJIb30BAaHUU TTPOLYKTOB CBETO-
Boit ¢aspl [H,] u ATD, a Takske 1morJionaemMoro u3 arMmocgepsr
yraiekucioro raza CO, cunresupyercs yrieBoj (riokosa). Cun-
Te3 TJIOKO3bl MPOUCXOJNUT B Pe3yJbTaTe CJI0KHOTO, MHOTOCTY-
[eHYATOrO IPOIlecca.

Taxkum 06pasoM, (HOTOCHHTE3 BKJIIOYAET MPOIECC Mpeodpaso-
BaHUs CBETOBOU 9HEPTUU B SHEPTUIO XUMUYECKUX CBsA3€el (CUHTE3
AT®) — cBeroBas (paza — 1 MPOIIECC TIPEBPAIIEHNUST BEIIECTB, 3a-
BepIIAIoINiica 00pa3oBaHueM IIIOKO3bI, — TeMHOBasl (hasa.

8§ 4. buocuHTe3 6eNKOB B KneTke

MbI yske 00CyKaaau 3HaueHre OEIKOB IS JKUBBIX OPraHU3MOB.
Taxske MbI OTMEUAJH, YTO GENKU PA3JIUUYAIOTCS 10 TOMY, KaKue
AMUHOKHCJIOTBI, B KAKOM KOJIMUECTBE U TOPSI/IKE BXOMST B COCTaB
HOJIUIIENITHAHOM 1ierm (HarpuMep, OAUH GeJIOK MOJKET OTINYAThCs
OT JIPYTOTO JIIIb TIOCTIEN0BATENLHOCTHIO AMIHOKHCIIOT).
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Yt ke OlpeiesIsIET CTPYKTYPY CHHTE3UPOBAHHBIX B KJIETKe O€Ji-
koB? OtBer Ha 9T0T BoIpoc ObL1T chopmysmposat B 1950—1960 rr.:
eenemuveckas ungopmayus, copepskammasicss B moziekymnax J[HK
(B sanpe xyeTkn). Ee equHMIeH CITy;KUT 2€i.

@ TeH — 370 yyactok monekynsl [HK, Hecywmit nHpopmaumio
0 CTpYKType cuHTesnpyemoro 6enka (unu pPHK, nnu TPHK).

JIpyriMu ¢cJI0BaMU, CTPOEHHEe KasKIO0ro OeJIKa, CUHTE3UPYEMOTO
B KJIETKE, OIpeieNsieTcsi KOHKpemuvim eeHom. CKONBKO BHUIOB
GeJIKOB CHHTE3UPYeTCsl, CTOJNbKO TeHOB u cogepxkutces B JTHK.
Kakum ke 00pasoM CTpyKTypa OEJKOB Kopumpyercs («3ammca-
nay) B ee mosiekyJie? B JIHK BxozsT ueTbipe pasimuHbix HYKJI€O-
tuna (A, I, [l u T), a B cocTaBe moaUIENTUIHBIX 1lelell Hacuu-
ThiBaercs 20 aMUHOKKCAOT. YT0OBl UX 3aKOAUPOBATDH, HYKHO
20 pasIMYHBIX 3HAKOB (K000BLIX eOunul).

[Ipu deThIpex pPa3IUIHBIX HYKJIEOTHIAX HTO BO3ZMOKHO B CIIy-
Yae, ecJii KOJI0Bas eIMHUIA COCTOUT He MEHee YeM 13 TPeX Mmoce-
JIOBATEJIbHO PACIOJIOKEHHBIX HYKJI€OTHA0B. Takux KOMOUHAIIUI
MOJKeT ObITb 4° = 64. DToro GoJjiee 4eM JAOCTATOYHO JJIs KOAMPOBa-
g 20 amunokucaor. K 1964 r. 61 mosHocTbio pacimdpoBai
eenemuveckuil kod. Tpu HyKJIeoTHIa, 00PasyoOIINX KOIOBBII
3HAK, TOJYYWJIN Ha3BaHUE Mpuniem, W JJsl BCEX aMUHOKHUCIOT
OBLIM YyCTAHOBJIEHBI KOAUPYIOIINE UX TPUILIEThI. BhIIO Takxke
OTIPE/IENIEHO, UTO TEHETUIECKUN KOJl YHUBEPCALEH, T. €. €IUH IS
BCEX M3BECTHBIX OPraHU3MOB.

TTportecc cuHTe3a GEITKOBOI MOJIEKYJIBI B KJIETKE CKJIAIbIBACTCS
U3 JIBYX 9TAIOB — mpanckpunuuy u mpaucisyuu (puc. 24 u 23).

[OHK

NN

KnetoyHoe aapo

Lintonnasma

Pu6ocoma
— \
\ TpaHcnopTHas Monu-
NHbopma- PHK [ Memwormn |

[ Aprwean ] N€NTMAHASA

LUMOHHadA

AYT

Ten uens

Puc. 24. buocunTes 6eAkos (06Las cxema)
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Hayvano HanpasneHue

Puc. 25. buocuHTes 6eakoB (TpaHcasLms [5])

Tpauckpunusa. VHboOpMAII 0 CTPYKTyPe CUHTE3UPYEMOTO
Genka xpaHuTes B sape, B Mosiekysax J{HK, a cam Gesok cunre-
3upyercst B IUTOIIa3Me, Ha pubocomax. CieloBaresabHo, reHe-
TrdYecKast nH(GOPMAIUS U I0JUKHA OBITh Ty/a JocTaBieHa (mepe-
HeceHa). DTOT TepeHoc ocytiecTsisieT naHbopmarmonHas PHK
(nPHK). Ho mipesxnie nndopmaruio HyskHo «mepenucarb» ¢ JJHK
na n”PHK, uTo u npoucxoautr B Xone mpanckpunyuu — mnpoiiecca
cunre3a uPHK na ognoii u3 nosunykiaeoruanbix iemneii JJTHK.
Hauwnnaetcs Bce ¢ Toro, 4To B mpesenax reHa mosekyaa /THK
C TIOMOIIBIO CHEITUATBHBIX (DEPMEHTOB PACHIEIIIISIETCS BIOJIb. 3a-
TEeM K OJHOI W3 TOJWMHYKJEOTHIHBIX IIeTeil MPUCOeIMHIIOTCS
cBobobie Hykaeotuasl PHK, B 60IbIINX KOJMYECTBAX MPUCYT-
cTByIOIUeE B s/pe. [lpudem faHHBIN TTPOIIECC OCYIIECTBISETCS 110
MPUHITAITY KOMILIEMEHTAPHOCTU (CM. TJaBy 3): K A-HYKJIEOTH-
JIaM TIPUCOEIUHSIOTC Y -HYKJIeOTUABl 1 T. 1. Takum oOpasom,
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nosinaykyeotuaaas menb JJHK cayskut maTpurieii ayis cuaTe3m-
pytonieiicas nPHK, a mocnenosaremsnocTs Tpumieros B JJHK
oTIpe/iesisieT TOCIe/I0BATEIbHOCTh TpUtieToB (kogoHoB) B n”PHK
(u crano GbITh, TOCJAEOBATEIBHOCTD AMUHOKUCIIOT B GEIKOBOI
mouiekyse). 3areM nPHK orcoenmnnsiercs ot JIHK u Tpancmnop-
TUPYyeTCs U3 S7pa B IIUTOMIA3My KIeTKH. Tam oHa B3anMoieiicT-
ByerT ¢ pubocomoii. Pubocoma «HanusbiBaercs» Ha uPHK, mocie
Yero HAUMHAETCST MPAHCAAUUSL.

HanoMH1M, 4TO MOCAEAOBATEABHOCTb TPUMAETOB (koaoHOB) B MPHK
OMpeAeASiET MOCAEAOBATEABHOCTb aMUHOKMCAOT B GEAKOBON MOAEKYAE.

Tpaucausinusi — 1poiece «cOOPKU» U3 aMUHOKUCJIOT TIOJIU-
HENMTUIHON MEeMOYKH CHHTE3UPYEMOTO OeJika Ha OCHOBE TEHETH-
yeckoit ungopmanmu, coaepsxarieiicas 8 uPHK (cunresuposan-
HOU Ha stane TpaHckpurmn). «Cesmas» Ha n”PHK pubocoma
0XBaTbIBaeT (OZHOBPEMEHHO) JIUIIb /[BA COCEHUX TPUILIETA.
B muromniazmMe KJIETKH B CBOOOHOM COCTOSTHMU HAXOJISITCST Pas-
suunble Tpancrioptable PHK (TPHK). Kaxkaprit ux Bujg mosxer
MPUCOEMHSATH K cebe MOJIEKYJY TOJIBKO ONpPeIeIeHHON aMIHO-
KHMCJIOTBI, & TaKKe MUMeeT cllellnPUYHbII TPUILJIET HYKJICOTH/I0B
(AaHTUKOJIOH ), KOTOPBIM MOJKET CBS3aThCS C KOMILIEMEHTAPHBIM
emy tpuiieroM (kogonom) uPHK. Eciu takag TPHK oxakercsa
no6IM30C¢TH OT PUOOCOMBI, OHA BCTYIAET CBOMM aHTUKOAOHOM
B0 B3anmozeiictsue ¢ kogonom nPHK u ornenser or cebs Tpanc-
noprupyemyio amuHokucsory. [locmennssg npukpersiercss K pu-
6ocome. TToce atoro pubocoMa CABHUTAETCS HA OJWH TPUILIET
(xomon) o uPHK. [Ipyras TPHK BcTynaer B ¢Bsi3b co ciemyio-
M kojonoM MPHK 1 «oTaeTs ¢BOI0 aMMHOKHCJIOTY, KOTOPAst
o6pasyer TeNTHHYIO CBA3h C paHee MPHCOCAMHUBINCHCA K prubo-
cOMe aMHUHOKUCJIOTON. Tak, mar 3a 1maroM, pudocoMa MTPOXOIUT
B1oJsib Mostekysibl ”PHK, 1 Ha Heil pacTeT moswmnenTuaHas ie-
nouka (B aToM Tporiecce npuauMaer ydactue pPHK) — Oymy-
mast 6eTKOBast MOJIEKYJIa.

Korzma pubocoma noiizer xo xonna uPHK, na neii Bucur yxe
HOJTHOCTBIO cOOpaHHAs! TTOJMIIENTHIHAS TIEMT0YKa, TTOCeI0BATE b
HOCTb aMUHOKHCJIOT B KOTOPOH OTIpesiesieHa MoCJIe/10BaTe/IbHOCTBIO
xomonoB B ”PHK (a 3mauuT, moce10BaTeIbHOCTHIO TPUIIJIETOB
B JIHK, na xoropoii uPHK 06bL1a cunTesnposaHa).
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Bce arambr 6mocnnTesa 6eka B KIE€TKe PETYIUPYIOTCS CIie-
nuduyeckumu hepMeHTaMU U TIPOUCXOIAT € 3aTPATON KJIETKOM
sHepruw, 3amaceHHoit B ATO.



maBa 6. leneHune KneTtok

§ 1. JKu3HeHHbIN UUKN KNeTKU. [leneHue
NPOKApPUOTHBIX KNETOK

Baxneiiimee mosioxkeHne KI€TOYHON TEOPUH TIACUT, UYTO HOBBIE
KJIETKH OOPA3YIOTCST TIyTEM PA3MHONCeHUS. (CAMOBOCIPOUSBEOCHUS)
TIPEJIITECTBYIOMNINX, OCYIIECTBISIEMOTO GIATONApPs JeleHul0 NCXO/-
HOIT KJIeTKU. Tak, OrpOMHOE YHCIIO KIETOK, U3 KOTOPBIX COCTOUT
MHOTOKJICTOYHBIN OPTaHW3M, BO3HUKAET B pe3yJibTare MOoce10Ba-
TEJIBHBIX JIEJICHUI HAUYNHAS OT €IMHCTBEHHOU 3UTOTHI (OTLIONO0-
TBOPEHHOII siilleKIeTKH, cM. TaBy §). Eciu uzonupoBath oy
0c06b OTHOKJIETOYHOTO OpraHu3Ma (HarmpumMep, aMmeOb), TO MOSKHO
HAOTI0IaTh MPOIECC PA3MHOKEHIST: MAaTEPUHCKasT KJIETKa-0Co0b,
JIeJISICh, TTIOPOK/IAET IBE JIOYEPHHUE, & Te, B CBOIO OYepelb, IEsACh, —
YyeThIpe BHy4YaTble u T. 1. (CM. TJIaBy 7).

[Ipu pa3zMHOKEHUN KJIETOK COXPAHSAETCS HaCJeICTBEHHAs
uHGOPMAIUS B Py UX TOKOJICHUET (M OPraHu3MOB TIpH GECTIONOM
PasMHOKEHNH). DTO 06eCIeynBACTCs IPEKIE BCETO YIABOCHUEM
TEHETUYECKOTO MaTepuasa, TOCKOJIbKY YABAMBAIOTCS MOIEKYIbL
JIHK — npoucxonut ee penaukayusi (cM. TaaBy 3). 3aTeM yIBO-
ennag /IHK pacripezgesnsiercst mopoBHy (B X0/1e KIETOYHOTO ie-
JIEHUST) MEXKY BYMS JOYEPHUMHU KJIETKAMU.

Jenenue npokapuoTtHoii kieTkn. CaMOBOCTIPOM3BE/IEHIE TTPO-
KapUOTHON KJIETKU OCYIIECTBIISIETCSI TIYTEM HPOCMO20 O€NeHUs.
(cm. puc. 7). Haumnaercst atot mporiecc ¢ pernkannu JTHK.
[IBe modyepHme MOJIEKYJIbI TOCTEeITHEN TPUKPEIIAIOTCS K TJIa3Ma-
JeMMe, 1 MeMOpaHa HaYMHAET WHTEHCHBHO PACTH MEKIY TOYKa-
MU UX IPUKPEIIeHUs. B pesyibrate TPOMCXOIUT MEXaHITIECKOE
«pactackuBaHues 1ByX pouepuux mozuekys JHK k nmporusormo-
JIOKHBIM TToJTIocaM KJieTKU. [loce aToro MarepuHcKasi KJIeTKa
pasjiesisieTcsi Ha JiBe JlouepHue ¢ ofuHakoBbivu mMostekysiamu JIHK.

JleneHne 3yKapuOTHBIX KJIETOK. Y HUX TeHeTHYecKas MH(Op-
MaIus COJIEPAKUTCS B XPOMOCOMAX sjipa (CM. TIaBy 4 ), YUCJI0 KO-
TOPBIX MOXKET JJOCTUTATh 3HAYUTEIBHOTO KOJIMIECTBA, a TI09TOMY
pPaBHOMEPHOE M TOYHOE PACIPEie/IeH e XPOMOCOM, YIBOUBIITUXCS
10 ATOTO, MEK/LY JIOUEPHUMHU KJIETKAMU 0OECTICUMBAECTCS CTICIIN-
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AJIbHBIM aIlliapaToM — eepemenom oenenuss. OHO COCTOUT U3 HUTEH,
0bpa3oBaHHBIX MUKPOTPYOOouKamu. B opMupoBaHuu BepeTeHa
JIeJIEHHS] y4acTBYeT 0COOBII OPraHOM — KACMOUHBLL UCHM].

OCHOBHOII €IIOCO6 IeIEHUs DYKaPUOTUYECKHX KJIETOK — Mil-
mo3s. TIoJioBbIe JKe KJIETKH 00pPasyIoTCsl B Pe3yJsbTare Metlosd.

B XusHu KJI€TKM MOKHO BBIIEJIUTD JIBA TIEPUOJIA: €€ JIeJIEHHTO
NPEAIIECTBYET Unmeppasa, a 3ateM TPOUCXOAUT COOCTBEHHO Mu-
mo3. B niepuojy; nnTepdasbl KIeTKa pacTeT, B HEH YBEeJUUUBAETCS
KOJIMYECTBO OPTaHOM/IOB, OHA JIOCTUTAET 3PEJIOCTU U TTO/['OTABIIH-
BaeTcs K JIeJIeHnIo — ocytiecTsisiercs permmkarnust [THK.

COBOKYITHOCTb 9TAIlOB, Yepe3 KOTOPbIe TIPOXOJIUT KJIeTKa C MO-
MEHTa ee BO3HUKHOBEHUS (B TIPOIlecce JieJIeHnsT UCXO/[HOH, MaTe-
PUHCKOI) 10 COOCTBEHHOTO JIEJIEHUsT ¢ OOPA30BAHUEM JIBYX HOBBIX
KJIETOK, HA3bIBAETCS HCUSHEHHDIM UUKILOM.

§ 2. Muto3, ero (hasbl, 6UoNOrMYecKoe 3HaYeHme

Craauu muro3a. [Iporecc MuTO3a IPUHSATO MOAPABIENATD HA
yeThIpe OCHOBHBIE (hasbl: npoghasy, memaghasy, anagasy v meno-
¢asy (puc. 26—28). Tak kak OH HelpepbIBEH, cMeHa (a3 ocyTie-
CTBJISIETCS TJIABHO — OJ[HA HE3AMETHO IIEPEXOUT B APYTYIO.

Mpodasa

AnpbIwKo
AnepHas

mMemGpaHa Xpomocoma

MeTtadasza PaHHaa Mo3gHsas PaHHgsa
aHadasa aHadasza Tenodasa

Puc. 26. Cxema MMTO3a B KAETKAX Kopellka Ayka [4]
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Puc. 27. Cxema MMTO3a B KAETKax Kopelka Ayka: 1 — uHtepdasa;
2, 3 — npocpaza; 4 — metadpasa; 5, 6 — aHadasa; 7, 8 — Terodasa;
9 — obpasoBaHue ABYX KAeTOK [8]

a 6
B r
A e

Puc. 28. MUTO3 B KAETKax KOHUMKA KOpeLKa AyKa: a — uHTepdpasa;
6 — npodasa; B — MeTapasa; r — aHaaza; A, € — paHHsIs U NO3AHsIS
Terocpassi [9]
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IIpodaza. Ha atom aTame oTMedaercs ciemyromiee:

» sjepHast 060J0UKa Pa3pyIIACTCs;

» nauyuHaeT (HOPMUPOBATHCS BEPETEHO JIEJIEHUSI, COCTOSIIEe U3
MHOTOYKCJIEHHBIX MUKPOTPYOOUEK;

» XPOMOCOMBI, CIIMPATIU3YSICh, YKOPAUUBAIOTCS U YBETUUYNBAIOTCS
B JIMaMeTpe, CTAHOBSITCS BUAMMBIMHU B CBETOBOM MUKPOCKOTIE
B BUJIE TOJICTBIX HUTEI.

Merada3sa:

» MaKCUMAaJIbHO CIMPAJM30BAHHBIE XPOMOCOMBI PACIOJIATAIOTCS
B 9KBATOPUAJIBHOM MJIOCKOCTU BEPeTEHA JICJICHUS,

» XPOMOCOMbI 7000uHouke(!) IPUKPEILIAIOTCS ¢ TIOMOIIBIO [IEHT-
POMED K HUTSIM BEpeTeHa JleIeHusT;

» Kaxkaasg xpoMmocoma (MMEToNas 10 /IBe WAEHTUYHbIE MOJIEKYJTbI
J/THK B pesysibrare perimkaiiuy B nHTepdase KJIeTKN) paciier-
JiIeTcsT BIONb Ha JIBE JOYEPHHE XPOMOCOMBI (XPOMATH/IBI),
COEIMHEHHDBIE JIUIIb B 00JACTH [[EHTPOMEPHI (CM. TJIaBy 4).

Anadasa:

» IIPOUCXOJUT II0JIHOE pacliellieHre KaskKa0i XpOMOCOMBI Ha J1Be
Joyepuue;

» Jl04epHUE XPOMOCOMBI KQK/IOH TIAPBI «PAaCTaCKUBAIOTCS»> K T10-
JIIocaM BepeTeHa JleJIeH1s; Ha 9Tol (pase B KJIeTKe OKa3bIBAeTCs
V/IBOEHHOE KOJIMYEeCTBO XpoMocoM (2n x 2).

Tenoda3sa:

» JIBe TPYIIIbI JIOUEPHUX XPOMOCOM (B KaXK/O IPYIIIe NOIHbLI
JUTUTONUIHBIN HAGOP) PACTIONAraloTCs Ha MPOTHUBOTIOIOKHBIX
TOJTIOCAX JIeTIEHUST;

» BOKPYT KaxI0l IPYIIIbI JIOUEPHUX XPOMOCOM HaunHaeT ¢Gop-
MUPOBATBCST siepHast 060T0UKa;

» TIPONCXOIUT pasfieJicHNe MaTePUHCKOM KJIETKH Ha JBe 09ep-
HIIE, UMEIOIIHEe XPOMOCOMHbBIE HAOOPBI, IACHTHYHBIE TI0 YUCITY
XPOMOCOM MAaTEPUHCKON KJIETKe.

Takum 00pasoM, Mumo3 — THIl JIEJEHUS KJIETOK, IPU KOTOPOM
006€CTIeurBAETCST COXPAHEHUE YKC/IA XPOMOCOM B PSITY TOKOJIEHUI
KJIeTOK (MaTepuHCKash KJIeTKa — J0YePHUE KJIEeTKU —> BHy4YaThle
KJIETKU U T. JI.).
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Bbuonornueckoe 3nayenne murosda. OHO COCTOUT B TOM,
YTO MUTO3 OOECTIEUMBAET HACJECACTBEHHYIO TIepejiauy MPU3HAKOB
U CBOWCTB B PSANY MOKOJEHUM KJIETOK MPU PA3BUTUU MHOTOKJIE-
TOYHOTO Opranusma. biarogaps To4HOMY ¥ PaBHOMEPHOMY pac-
IIpe/IeIEHNI0 XPOMOCOM IIPU MUTO3€ BCe KJIETKU €JMHOIO Opra-
HU3Ma TEHETUYECKN OJINHAKOBBHI.

MuTotudeckoe fieJieHre KJIETOK JIE)KUT B OCHOBE BceX (hopM
6ecrosioro pasMHOKEHUS KaK Y OHOKJIETOYHBIX, TAK U Y MHOTO-
KJIETOYHBIX OPTaHU3MOB (CM. TJIaBy 7).

8§ 3. Meio3, ctaguu meiio3a u ero buonoruyeckoe
3HauyeHue

[Ipn mos0BOM pa3MHOKEHNU JIOUYEPHUN OPTaHNU3M BO3HUKAET
B pe3yJbTare CAUSHUS JIBYX MOJOBBIX KIETOK (2amem) W mocJie-
JIYIOIIEero pa3BUTHS U3 OIIOJOTBOPEHHON AHIEKJICTKU — 3U20-
mot (cM. Ti1aBbl 7 1 8).

IMosioBble KJIETKM popuTesieil 06JagaoT TalIouAHbIM Habo-
poM (7) XpOMOCOM, a B 3UTOTE [P 00beANHEHUH ABYX TAKUX Ha-
GOPOB YUCIO0 XPOMOCOM CTAHOBUTCS AUILIOMIHBIM (21): Kaxcoast
napa 2oMOI0ZUUHBIX XPOMOCOM COOEPHCUM 00HY OMUOBCKYIO U 00-
HY MamMepuncKyro XpomocoMy.

Tarton/iHble KIETKH 0OPa3yIOTCs U3 AUILIOUIHBIX B PE3YJib-
Tare 0coOOTO KJIETOYHOro jejaeHus — Meiosa (puc. 29).

MpomeioTuyeckas
nHTEepdasa

Mpodaza |

T oo Y e s @
2 i e
e Wt e 5078

Anadasza Il

MeTa¢a3a |

Aradasa | Tenodaza | MeTtadasa Il

Puc. 29. Cxema menosa (4]
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Meiio3 coCTOUT U3 IBYX MOCJEOBATENBHBIX JIEJIEHIIT, W JIHIITh
riepe/i IepBBIM M3 HUX TIPOUCXoauT perukarms (yasoenue) JJTHK.
[Togo6HO MMTO3Y, MEHOTUYECKHE AEIEeHMs IOAPA3Ae/SIOTCs Ha
PSII TIOCTIeIOBATENBHBIX (ha3.

I meiioTueckoe neinenue (peIyKIHOHHOE).

IIpodasa I: romosornytbie XpOMOCOMBI (COZIEPKAIINE YIIBOEH-
Hyto THK) momapHo oGbeMHSIOTCST APYT ¢ APYTOM, TECHO PaCIio-
Jlarasich OJ[Ha BO3Jie APYroil u oopasyst busanernmot. IIpu a10M OHI
MOTYT OOMEHUBATBCSA CBOMMH YYaCTKAMH, B PE3YJIbTATE Y€ro Tpo-
HCXOIUT TIEPEKOMONHAIINSI TEHOB (3TOT MPOIIECC HA3BIBAETCSI KPOC-
cunzosepom). B pesymbrare ocyiecTBisiercss KOMOMHATUBHAS U3-
MeHunBOCTh (cM. rmasy 10).

Meradaza I

» 00belUHEHHbBIE TIOMTAPHO TOMOJIOTUYHBIE XPOMOCOMBI (OUBa-
JIEHTBI) pacliosiaraioTcs B 9KBATOPUAJIBbHON IJIOCKOCTH Bepe-
TEHa JIeJICHN;

> OUBaJIeHTbI HIPUKPEIUISIOTCS K HUTSIM BepeTeHa jlesieHus (Ka-
Kbl GUBAJIEHT, T. €. [BE TOMOJIOTHYHBIE XPOMOCOMBI BMe-
cTe, Ha OJIHY HUTD).

Anagasa I Kaxblii OUBAJIEHT Pas3esseTcs: Ha IBE XPOMOCO-
MBI — Mamepunckue, zomoaozuunvie(!), 1 K MPOTUBOTIOIOKHBIM
MOJTIOCAM KJIETKU PACXOJSITCS TOMOJIOTUYHBIE XPOMOCOMBI.

Ha »10ii dase obiiee 4ncgo XpOMOCOM OCTAETCS JAMUILIOUIAHBIM
(2n), HO OHU pacnpe/esIAI0TCs Ha JIBE TPYIIbI (1 + 1), Jekaliue
Ha Pa3HbIX MOJIOCAX KJIETKH.

Tenodasza I: MmaTepuHcKas KJIeTKa pas/essieTcsl Ha JBe J0-
YyepHue, B KaKIOUH U3 KOTOPBIX COLEPKUTCI 2aniouooiil Habop
XPOMOCOM.

Taxum 06pasoM, B xoe I MeHOTHYECKOTO Ae/IeHIsI IPOMCXOLUT
yYMeHbIIEHE YHCIa XPOMOCOM (B MaTePUHCKOI KieTke ObLIO 27
XPOMOCOM, B JIOYEPHUX — 7).

Cpasy ke nocse tenodaspl | HaunmHaeTcs: BTOpoe JiejieHre
Melno3a.

II meiioTyeckoe aeseHne (MUTOTHYECKOE).

JlouepHue kietku 1ocje Tesodaspr [ ToTuac nepexonsaT B npo-
¢asy II. Bropoe nesienrie Meiio3a TIPOTEKAET TaK JKe, KAaK ¥ MUTO3
(mpodhaza 11, meracdaza 11, amacaza II, rernodaza IT).
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B pesysbrare Melio3a u3 0iHOM UCXOHON JAUTIIOUTHON KIIETKU
obpasyeTcst YeThipe KJIETKU ¢ TAJIOUIHBIM HAOOPOM XPOMOCOM.
CJuie[ioBaTeIbHO, Metios — 0co0blil mun 0eieHus Kiemox, 6 xooe
KOmopozo ocyuiecmensiemcs: pedyxuus (Ymenviuenue) Yucia xpo-
MOCoM 608oe.

BuoJsiornyeckoe 3HayeHre Meio3a 3aKJII0YAETCS B TOM, YTO
YMEHbIIEHIE YUCIa XPOMOCOM HEOOXOAMMO MpU 0OpasoBaHUU
MOJIOBBIX KJIETOK, TIOCKOJIbKY TIPU OILJIOJOTBOPEHUH siipa raMeT
ciuBatorest. Ecain Obl yKazaHHOM PEAYKI[UE HE TIPOUCXOIUIIO, TO
B 3urote (CJIe0BaTeIbHO, U BO BCEX KJIETKAX JJOYEPHEro OpraHmaMa)
XPOMOCOM CTaHOBUJIOCH ObI BIBOe Oosibiite. OfHAKO 9TO TPOTH-
BOPEYUT MPABUITY MOCTOSHCTBA YHCJIA XPOMOCOM (CM. TJIaBy 4).

Biiarozapst Meiio3y 10JI0BbIe KJIETKU TarlJIOM/HbL, a IIPU OILIO-
JIOTBOPEHUN B 3UTOTE BOCCTAHABJIMBACTCS AUIIOUIAHBIA HabOOD
xpomocoM (puc. 30 u 31).

Cnepmarto- Cragma OBOroHun
roHUN Pa3MHOXeHUs (2n, 2¢)

(2n, 2¢)

CnepmaToumt Cragus pocTa Osoumnt

1-ro nopsigka 1-ro nopsigka
(2n, 2c) (2n, 2¢)
Cnepmatoumnt Cragusa Osount

2-ro nopsaka co3peBaHus 2-ro nopsaka
(1n, 2¢) (1n, 2¢)
Cnepmatnabl

3pesnbie | | | Cragus 3penas
crnepmMarosonapl dopmmpoBaHus anuekneTka
(1n, 2¢) z ? z z (1n, 1c)

a 6

Puc. 30. Cxema rametoreHesa: a — criepmatoreHes; 6 — osoreHes [10]
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Poputenn

Merios
(npu rameToreHese)

FameTsbl
(cnepmarosovabl n n
" AALEeKNeTKn)

OnnonoTeBopeHve

3uroTa @
HoyepHuii
opraHuam 2n

Melios
(npu rameTtorexese)

FameTsbl
(cnepmarosouvabl n
" AALEKNETKN)

Puc. 31. Cxema, MAAIOCTPUPYIOLLAS MEXaHM3M COXPaHeHUs
AWMAOMAHOTO Habopa XPOMOCOM MPH MOAOBOM PAa3MHOXEHUM

§ 4. 06pa3oBaHMe NOJIOBbIX KNETOK Y XKUBOTHbIX
M YenoBekKa

OO61ee HaszBaHue mpoiecca 00pasoBaHus MOJOBBIX KJIETOK —
eamemozenes; JKEHCKUX raMeT — ogozenes (oOpasosanue siyexie-
MOK), MYKCKIX — cnepmamozenes (00pasosanue cnepmamo3oudos).

TFamerorenes (cm. puc. 30) noapasessieTcs: Ha HECKOJIbKO CTa-
mit. Ha cmaduu pasmiooicenust orMedaioTcsi MHOKECTBEHHBIE Jie-
JIEHUST TUTIJIOU/THBIX KJIETOK, MPEIIIECTBEHHUKOB raMeT — 06020~
HUe8 U cnepmamozonues (JKEHCKUX M MY;KCKUX COOTBETCTBEHHO).
3areM HACTYMAET cmadusi pocmd, XapaKTepUsyolasicsi yBernde-
HIEM pasMepoB 1 oObeMa (OPMUPYIOLIUXCA 080UUTNOE T CEPMA-
mouumos 1-ro nopsiika. OBOIUTHI CYIIECTBEHHO TTPEBOCXOIAT
B 9TOM OTHOINEHUU CIIEPMATOIUTBL

Tpetbs cranus (co3pesanusi) BKIIOYAET /[BA 1TOCJIEIOBATEb-
HBIX flesieHus (metio3). B pesynbrare mepBoro (pefyKIMOHHOTO)
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nenenust 06pa3yioOTCs TalJIOUHBIE OBOIMTDI ¥ CTEPMATOIITHI
2-TO TIopsIKa.

[Tocne BTOpOTO /lesieHNS TIOABIAIOTCS 3penas AUuexiemsa
u cnepmamudvt (He3pebie MyKCKIe TaMEeThI, ellle He MMEFoIIne
JKIYTUKA W HenoABMkHbIe). CriepMaTu/bl 3aBEpIIaloT CBOE pas-
BUTHE U MPEBPAIIAIOTCS B CNEPMAMO30UODL.

B mporieccax oBoreHesa u criepMaToreHe3a CTajiis CO3PEBaHUS
mpoTtekaeT 1o-pasHomy. Ilpu crepmarorenese B pesyJibraTe Jie-
JICHUST cIiepMaToIuTa 1-ro mopsiaka o0pasyoTcst YeThbipe paBHO-
1leHHble KJIETKU. B pesysbraTe ke penennii oBoiurta 1-ro mopsiika
BO3HUMKAIONME KJIeTKU HepaBHOleHHbL. OBonut 1-ro nopsguka,
OT/leJisisS MaJieHbKOE HAIPaBUTEJNBHOE TeJbIle, TPeBpaIacTcs
B KPYITHBIH OBOIIUT 2-TO TOPSIKA. A TOT, B CBOIO OYepelb, OT/e-
JISIST ellle OJTHO HaIPaBUTEbHOE TeJIbIle, CTAHOBUTCS KPYITHOM,
6OTaTOi UTOILIAZMON 3Peoll AUUCKICMKOIL.

OrMeyeHHbIE BbIIIIE pa3InyKs B XOJIe OBOTeHe3a 1 cliepMarore-
He3a MMEIOT OIIPe/eJeHHBII OUOJOIMYECKIiT CMBICII, CBA3AHHbIA
¢ pa3HbIM (DYHKIIMOHATBLHBIM Ha3HAYEHUEM MY’KCKUX M SKEHCKHUX
rameT (TTIOMUMO TiepeHoca TeHeTndeckoit mHadopmarn). Hakorure-
HIE B IUTOIJIA3Me STHIIEKJIETKH OOJBIIIOTO KOJHUYECTBA 3aMACHBIX
MUTATEBHBIX BEIECTB HEOOXOMMO, TaK Kak Ha 3Tol «6ase» ocy-
MIECTBJISIETCST PA3BUTHE JIOYEPHETO OPraHu3Ma U3 OILJI0I0TBOPEH-
Horo gifa. HepaBHOMepHOE KJIeTOUHOE JieJicHWE TIPU OBOTEHE3e
u obecrieynBaet (hOPMUPOBAHIE KPYITHON stiftiermeTkr. DyHKIwst
JKe CTIepPMATO30M/I0B 3aKTI0YAECTCS B OTBICKAHUY STHTIEKJIETKH, TIPO-
HUKHOBEHUU B Hee W JOCTABKE CBOETO XPOMOCOMHOTO Habopa. x
CYIIECTBOBAHNE KPATKOBPEMEHHO, & TI0ATOMY HET HEOOXOMMMOCTH
B 3allaCaHUl OOJIBIIIOTO KOJMYECTBA BEIIECTB B IIUTOMIa3Me. A T0-
CKOJIbKY CTIEPMATO30M]Ibl B Macce TUOHYT B IIPOTiecce TIOUCKa siiiie-
KJIETKH, X 06pasyercst OTPOMHOE KOJIMUYECTBO.

IlenTpanbHoe COOBITHE B MPOIECCE TaMETOreHe3a — PELyK-
s JUILIOUAHOTO HabGopa XpoMocoM (B Xojie Meiosa) u hopMmu-
POBaHWe TaIJIOWTHBIX TaMeT.



maBa 7. PasMHOXXeHUe OpraHM3MoB

§ 1. Tunbl pasMHOXXeHMA OPraHU3MOB,
nx Knaccuukauma

PasMHOsKeHNE, WM BOCIIPOU3Be/IeH e cebe MoT0OHBIX, — CIie-
uuyeckoe U 00s3aTeNbHOE CBOMCTBO BCEX KUBBIX CYIIECTB.
Bpewmst unanBuyaabHoil ;KU3HNI OTIEIbHBIX OPTaHU3MOB BEChbMa
orpannueno. Ho Giarogapst uX caMOBOCIPOM3BELEHUIO obecrie-
YMBAETCST JVIUTETHHOE CYIIECTBOBAHUE KAK KOHKPETHBIX BUIOB,
TaK W JKUBOTO B II€JIOM. PasMHOKeHMe, KOMITIEHCUPYSI MTPOIIECC
€CTeCTBEHHOI0 OTMUPaHKs 0cOOel, cCOXpaHseT BU B OeCuncieH-
HOM Psijly TOKOJICHUT.

CamoBoCTIpou3BeIeHre OCHOBAHO Ha Mepeiave OT POLUTEEH
K TIOTOMKaM HacJie/[CTBEHHON MH(GOPMAIIUU O COBOKYITHOCTU
MPU3HAKOB, CBOICTB M KAa4YeCTB, MPUCYIIMX TPEACTABUTETSIM
JTaHHOTO BUzia. B X0z1€ pagBuTust mpoucxo/uia aBoonus u Gopm
Pa3MHOKEHUs, PA3HOOOPAZUEM KOTOPBIX OTJINYAIOTCS COBPEMEH-
HbI€ KMBbI€ OPraHHU3MBbI.

Kaaccudukauus cnoco0oB pasmMHoskenust. [Ipexie Bcero
HeO6XOI[I/IMO BBIZICJIUTDH /IBAa TPUHITATINAJIBHO OTIMYAIOINUXCA TUIIA
PasMHOMKEHUST OPraHu3MoB — becnonoe u noiosoe (puc. 32).

C ) D G
l o

( ) A} /O
/ \ AnLo

O Cb @

a 6

Puc. 32. CpaBHUTEAbHbIE CXEMbI ABYX OCHOBHbIX TUIMOB Pa3MHOXEHMS:
a — 6ecnoAoe pasMHoXeHHe (0AHA 0COOb MPOU3BOAMT ABYX MAM
60AbLLEE UMCAO MOTOMKOB); 6 — MOAOBOE Pa3MHOXEHME (ABE raMeTbl OT
ABYX POAUTEABCKMX OCOOEN, COEAMHSISICh, AAIOT HA4YAAO HOBOMY
opratuzmy) [9]
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IIpu GecrIonoM PasMHOKEHUM 13 OZHOM KIeTKU (MJIM TPYIIIIbL
KJIETOK Y MHOTOKJIETOUHBIX) POJIMTETHCKOTO OPraHu3Ma TP ee MUO-
THUYECKOM JIeJIeHnH oOpasyeTcst HoBast oco0b. IToaTomy oGpasyro-
muecs go4epHre Opraimu3Mbl CXOAHBI IPYT € IPYTOM U CO CBOUM
poauresieM 1o BceM npusHakam. OOpasHO roBops, B IIpolecce
GEeCII0I0T0 Pa3MHOKEHMS OCYILECTBISIETCS «THPAKUPOBAHIE>
MHOJKECTBA FeHETUYECKUX KOTHUI POIUTETHCKOTO OPTaHU3MA.

B mos10BOM pasMHOKEHUHN y4aCTBYIOT ABE POAUTENbCKUE
oco6u. Onu 00pasyIoT cleluaIu3iPOBaHHbIE TI0JI0BbIE KJIETKH —
eamemol, B pe3yJibTaTe CIUSHUSA KOTOPBIX (OIJIOTOTBOPEHUS ) BO3-
HUKaeT 3uzoma (Z), faioiasi Hauajo [0YepHeMY OPraHU3MYy.

IIpu 06pasoBaHUKM 3UTOTHI IIPOUCXOAUT KOMOMHUPOBAHME
HacsencTBeHHOM nHopmanuu (0ObeMHEHNE XPOMOCOMHBIX
Habopos poauteneii). CienoBaTe/bHO, PA3BUBAOIINNICA U3 3U-
rOTHI IOYEPHUI Oprann3M 00JiaiaeT HOBBIM COYeTaHeM IIPU3Ha-
koB. TakuM 06paszoM, 11010BOe pasMHOKeHHe 00ecIeunBaeT pas-
HooOpasue 0cobell JaHHOTO BH/A, YTO CIIOCOOCTBYET OCBOEHHIO
MU Pa3INYHBIX YCIOBUIT OOUTAHUS, OMPEACTSIET KOMOUHAMUG-
nyro usmenvusocms (cM. taasy 10). VIMeHHO aTUM 00bICHIETCS
MIPENMYIIECTBEHHOE PACcIPOCTPaHEHNE TTOJI0BOTO TIPoIlecca B pas-
HBIX [[APCTBAX JKMBBIX CYNIECTB. TeM He MeHee y MHOTUX BUJIOB
OPra’HrM3MOB ITpU HAJMYUHN TIOJIOBOTO IIPOIIECCa B XO/I€ X KU3HEH-
HOTO IIHKJIa COXPAHSIIOTCS U pasHbie (hOPMBI OECIIONOTr0 Pa3MHOsKe-
HUA. DTO 00BACHAETCS TEM, UYTO MOCJeHee MOXKET 00eCIIeynTh
OBICTPOE U CYILIECTBEHHOE YBEIUYEeHHEe YHCAEHHOCTH 0cobeil mpu
GJIATOIPUATHBIX YCJIOBUSX CPE/IbL. Y CIIEX CYLIECTBOBAHUST MHOTHX
BUJIOB OPTaHM3MOB OOYCJIOBJIEH COYETaHHMEM PasHbIX CIIOCOO0B
UX pa3MHOKeHUS (CM. HIKE).

§ 2. becnonoe pa3MHoXXeHWe Y OAHOKJIETOYHbIX
M MHOTOKNIETOYHbIX OPraHU3MoB

BecnoJsioe pasaMHOKeHHE Y OJHOKJIETOYHBIX OPTraHU3MOB.
BesycioBHO, B IaAHHOM CJIy4ae OHO MPeACTaBIsieT co00it OCHOBHYIO
bopmy camoBoctipousBenenns. KocBeHHBIM CBUIETETBCTBOM
ATOMY CJIY’KUT TOT (PakT, 9TO COBPEMEHHBIE MTPOKAPUOTHBIE Opra-
Hu3Mbl (6aKTepun) PasMHOMKAIOTCSA MCKIIOYUTEIbHO OECIIONbIM
nyTeM — Oellenuem MaTePUHCKOM KJIETKU-OpraHu3Ma Haogoe.
Takoii c1oco6 cBOWCTBEH ¥ MHOTMM OZHOKJIETOYHBIM DYKapUOT-
HBIM OpraHr3MaM — BOIOPOCJIAM, rpubam, npocreimmm. TIpuuem
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TS HEKOTOPBIX U3 HUX (Hampumep, y ame0) OH eTMHCTBEHHBIH.
Paznenenuio tesa MaTePUHCKON KJIETKU IpeALIeCTBYET MUTO-
THUYECKOE JIeJieHne siipa — 00pa3yioTcst Ba MOYEPHUX SIIPA,
UJICHTUYHbIE KaK JpYr APYry, Tak U MaTepuHcKkomy. Bemen sa
9TUM TIPOMCXOJIUT PasjiesieHre IUTOIJIA3Mbl U 00pa3oBaHKe JBYX
JOUYEPHUX KJIETOK.

Y HEKOTOPBIX OHOKJIETOUYHBIX (HAIPUMED, Y KTYTUKOHOCIIEB)
BCTPEUAETCsI Pa3MHOKEHHE IyTeM noukosanus. B sTom ciyuae
MapajyieTbHO ¢ MUTOTHYECKUM JIeJIEHUEM si/pa B MAaTEePUHCKOM
KJeTke (hopMupyercs: HeGObIIOE BBITSTYMBAHNE IUTOIA3MBI,
Ky/la TIepeMeIaeTcst OHO U3 JOUEPHUX sijiep. 3aTeM 3ToT ¢par-
MEHT OTIIOYKOBBIBAETCSI M 00PA3yeTCs: MeJIKast JI0UepHsist 0CO0b.
HekoTtopoe BpeMst OHa pacTeT U pa3BUBAETCS, JOCTUTAsl 3aTeM
pasMepoB MaTEPHMHCKOTO OpPTaHU3MA.

Ocobyio dhopMy 6ecrosioro pasMHOKEHHs OIHOKIETOUHBIX
OPTaHM3MOB TPECTABISIET MHOJNCECMBeHHOe denenue (HanpuMep,
y TpubOB, MPOCTEHIINX): B KIETKE MATEPUHCKOTO OPTaHU3Ma
YBEJINYNBAETCST 00BEM IUTOILIAZMBI, & SAPO MHOTOKPATHO MHUTO-
THYECKH JIeUTCS. B onpesie;IeHHbIi MOMEHT MaTePUHCKas KJIeTKa
pasjiesisieTcsl, OJHOBPEMEHHO IOPOXK/Iast MHOXKECTBO JI0YEPHUX OCO-
Geif, 4CII0 KOTOPBIX COOTBETCTBYET YNCITY 0OPA30BABIINXCS SI/ED.

Emte omarM cmoco6oM GeCTonoro pasMHOKEHHS Y Psifia Ofl-
HOKJIETOUHBIX (OaKkTepuu, rpulbl, apasuTHIECKUe POCTeIe)
SIBJISIETCST cnopoobpasosanue. B pesynbrate hOPMUPYIOTCS CHO-
Ppot — 0coObIe KIETKU, OKPY/KEHHBIE TUIOTHOH 0O0JIOUKO U yCTOM-
4UBbIe K HEOMArONPUSATHBIM BHEITHUM yeaoBusiM. Ha cragnm nx
MOSIBJICHWST OTHOKJIETOUHBIH OPraHN3M HEaKTHBEH — He TIUTAeTCH,
He aBrKercst U T. . [Ipy monaganum e cropsl B GJIaromnpusit-
HblE YCIOBHs 000JI0YKA ee Pa3pyllaercs U BbICBOOOAUBIIMICS
OpraHM3M HAauMHAET BECTH cebsl aKTUBHO.

OO6paszoBaniie Crop HEPEIKO COUYETAETCS ¢ OECTIONBIM Pa3MHO-
JKEHMEM OIHOKIETOYHOTO OPraHu3Ma JHO0 MyTeM MHOKECTBEH-
HOTO JIeIeHust, Th0 HafBoe. ITO 0COOEHHO BBHITOTHO TSI TTapa-
3UTHYECKUX OJIHOKJIETOUYHBIX, PACHPOCTPAHEHUE KOTOPBIX, T. €.
3apakKeHNE HOBBIX X035I€B, YACTO CBSI3aHO C BBIXO/IOM BO BHEIIHIOIO
cpezny.

Becnosnoe pa3MHO:KeHHe Y MHOTOKJIETOYHBIX OPraHM3MOB.
MHOTUM MHOTOKJIETOUYHBIM OPraHM3MaM CBOWCTBEHHBI TaKue
(hopMBI HECTIOTOTO PA3BMHOKEHNST, KaK 8€2eMAamueHoe Pasmto-
acenue v cnopoobpasosanue. I1pu BereTaTHBHOM Pa3MHOKEHHUH
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JIOYEPHUI opranuaM (OpMUPYETCsT 32 cYeT YacTh TeJia, BereTaThB-
HOTO OpTraHa WJIX IPYIIIBI COMATUYECKUX KJIETOK MaTePUHCKOTO
oprarmama. OCoOeHHO MMPOKO TAKOe Pa3sMHOJKEHNE BCTPEYAETCST
y pactenuii u rpu6oB, a TAKKE y PA3HLIX TPYIIT GECITO3BOHOYHBIX
JKUBOTHBIX. ¥ BBICHIMX PACTEHUH BereTaTUBHOE PA3MHOMKEHUE
OCYTIIECTBJISIETCS € TIOMOIIBIO PA3JINYHBIX BETETATUBHBIX OPTaHOB:
KOPHEBUIL[ (JIAHZBILI, [IBIPEH, KPUC), HOJI3YINUX 100EroB (3eMJISHMU-
Ka, KJIIOKBa), KiayOHeil (kapTodesnb), TyKOBUI[ (JYK, YECHOK,
TIOJIBIIAH ), KOPHEBBIX OTIIPBICKOB (MajJWHA, OCOT, WBAaH-Yall),
miacTbeB (Geronus, Opuoduimom) (puc. 33). Y HUSIMINX pacTeHuii,
rprbOB 1 OECTIO3BOHOYHBIX JKHBOTHBIX BEr€TATHBHOE Pa3MHOIKe-
HIE TTPOUCXOUT TYTEM OeNeHUs. WU (PazMenmaniuiy Teia MaTe-
PUHCKOTO OpraHusMa (TajjioMa y MHOTOKJIETOUHBIX BOJIOPOCIIEH,
Tesa TYOOK, KUTETHOMOTOCTHBIX, YePBeH, UTTOKOKNX).

Puc. 33. BeretatnBHOe pa3mMHoXeHMe: T — BbIBOAKOBbIMM MOYKaMM (Ha
CAOEBMLLE MXA MapLIaHLMK); 2 — NPUAATOUHBIMM MOYKaMK (AUCT
6PUOHMM); 3 — NPUAATOUHBIMK NOYKaMK (Ha KOPHEBOW CHUCTEMe ocoTa
MOAEBOr0); 4 — MOA3y4MMM CTEOASIMM (3eMAsHMKa) [11]
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Ocobast hopMa BEreTaTHBHOTO PASMHOKCHUST — NOUKOBAHUE,
BCTPEYAIOIIEECsT Y HEKOTOPBIX HECTIO3BOHOYHBIX JKUBOTHBIX. Chop-
MUPOBABINASACH J0YEPHSSA 0cO0b OT/EJNACTCA OT MATEePUHCKOI
U TIEPEXO/IUT K CAMOCTOSITETBHOMY CYIIECTBOBAHMIO (HATIPUMED,
y ruzpsr; puc. 34). Ecau ske 06pasyoliuecst TOYKOBaHUEM 0COOU
HE OT/IENSAIOTCS OT MATEPUHCKOM, COXPaHsIs TECHYIO CBS3b B Teve-
HUe BCel JKM3HU, MPOUCXOANUT (hOPMUPOBAHUE KOJIOHWU Opra-
HU3MOB (KakK, HalpuMep, y ryboK, KOPaJuIoB, acIiuinii).

Puc. 34. Tnapbi: 1 — noukyiowascs; 2 — ¢ aiuamu [11]

Kpome BeretaTMBHOTO Pa3MHOKEHUS OYEHb MHOTUM BUIAM
rpubOB 1 pacTeHuii pucyiie cnopoobpasosanue. OHO Mpeoaara-
€T, YTO B CIIEIUAJIBHBIX OPTaHAX MHOTOKJIETOYHOTO OpraHu3Ma
(cnopanezusix) 06pa3yOTCst OXHOKJIETOUHBIE CHOPbL, TIPU TIPOPA-
CTAaHUU OJIHOW M3 KOTOPBIX Pa3BUBAETCS 11eJIblil opraHusM (Ha-
mpuMep, A0YepHUil Muttenii y rpu6os). CIiopsl MHOTHX TPHOOB
U PacTEHU MOKPBITHI IJIOTHON 000JOYKOM, YCTONUMBLI K BHEII-
HUM BO3/IeHICTBUAM, HEIOJBM)KHBI M PACCEUBAIOTCS ACCUBHO.
CHabsKeHHbIe JKTYTHKAMHI 300CTIOPBI BOAOPOCTEN aKTHBHO T1a-
BaIOT B BOJHOM Cpefie.
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CBoeobpasHoii ¢hopmMoii GeCIIoNoro pasMHOKEHUS SIBJIAETCA
noausmbpuonus (Pa3BUTIE U3 3UTOTHI HECKOJIBKUX 3aPOJIBITIETT),
HAXO/ISAMIASICS B HEIIOCPEICTBEHHO CBSI3M C IIOJIOBBIM Pa3MHO-
sxkeHreM. HeckobKo 3apojibiiieil pa3BUBAIOTCSA BO BPeMsI IPO6-
JIEHVIST 3UTOTHI 32 CYET PA3fIeTeHnsT SMOPUOHATBHOTO KIETOUHOTO
Marepuazia (Macchl 6JacTOMEPOB) Ha HECKOJBKO YacTeil. B pe-
3yJIbTaTe PA3BUTUS ITUX 3aPOJIBINIEH Y JKUBOTHBIX POKIATOTCS
OJTHOSTIIIOBBIE OJIMBHEIIBI ¢ OJINHAKOBBIMU T€HOTHIIAME. Y MHOTHX
pactenuii (HampuMep, y KyBIIMHOK, TIOJBIAHOB) U SKUBOTHBIX
(K TpuMepy, y HAe3AHUKOB, OPOHEHOCIEB) SIBJIEHUE TTOIMIMO-
puoHnn 3akoHomMepHo. OIHAKO OHA MOKET BCTPEUYATHhCS U Y TeX
BHUIIOB, KOTOPBIM B NPUHIIUIIE HE CBONCTBEHHA, HATIPUMED Y
yesoBeKa (JIBOMHU POKIAIOTCS OJIMH pa3 Ha THICSYY O/HOIION-
HBIX POJIOB).

§ 3. lonoBoe pa3mHoXKeHne OpraHu3mMoB

IosoBoii ponecc U NOJI0OBOE Pa3MHOKEHHE Y O/THOKJIETOY-
HbIX. Kak yske oTMe4asioch BbIllle, I0JI0BOE PA3MHOKEHNE NMEET
3HAYUTENbHOE IIPEUMYIIECTBO 110 CPABHEHUIO ¢ OECIIONBIM. DTUM
00bACHIETCS PaHHee ero HOSBJICHUE B 9BOJIONUNA OPTaHU3MOB —
YK€ Y OJHOKJIETOYHBIX. ¥ HUX OHO ObIBAaeT JABYX BU/OB: KONYJLs-
Yusl 1 KOHBI02aUUSL.

ITpu MOIOBOM Pa3MHOKEHUM OCOOU BBIPAOATHIBAIOT B TEUCHUE
CBOEU JKU3HU MHOKeCTBO ramer. lloreHnmanpbHo Kaskmas ramera,
BCTYIIAsI B KOIMYJISAIIAIO, YYaCTBYET B CO3/[AaHUN JI0UePHETO OPraHu3-
Ma. B atoMm u 3aksouaercs noiogoe pasmuodcerue. OIHAKO TAKUM
obpaszoM obecrieunBaercss 00pazoBaHue JOUYEPHUX OPTAaHIU3MOB
C PASHBIMU NPUSHAKAMU, TIOCKOJIBKY TIPOUCXOAUT KOMOMHUPOBAHIE
HACJIE/ICTBEHHOM nH(pOpMaIlUN JIBYX POIUTEJIEN.

[Ipu xormysgIy MOJIOBOM TIPOIIECC OCYIIECTBIISIETCS C TTOMO-
IBIO CTIEINATM3NPOBAHHBIX TIOJIOBBIX KJIETOK, YKa3aHHBIX BBIIITE, —
rameT. Y OJIHOKJIETOUYHBIX OHU BO3HUKAIOT ITyTEM MHOTOKPATHOTO
JIeTIeHNsT KJIETKI-OPraHn3Ma.

TaMeTbl CYIIECTBEHHO OTIMYAIOTCH OT KJIETKM-0COOM 110 pas-
MepaMm, (hopMme, B HUX MOKET He ObITh psizia opranesi. Harmpu-
Mep, B raMeTax 3eJIEHbIX JKI'YTUKOHOCIIEB OTCYTCTBYIOT XJIOPO-
IJIACTBI, CBETOUYBCTBUTEJIbHBIN TJ1a30K U T. /. KpoMe Toro, ojHu
ocobu BUA TIPOAYLUPYIOT MEJIKUE <MYKCKHe» MUKPOraMeThl,
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a apyrue — 6osiee KPyIHbIe «KEeHCKHe» Makporamersl. [Ipu aHu-
30TaMUK U MaKPO-, U MUKPOTaMEThl CHAOKEHBI JKI'YTUKAMU U 1TO/I-
BIZKHBI. KOy Isiiiyst MponNCXonuT TOTBKO MEKIY MUKPO- U MaK-
porameramu.

B KOJIOHUSX JKI'YTUKOHOCIEB 00Pa3yloTcss KPyIHble U HEIlo-
JIBUDKHBIE MAKPOTaMeThI («STHIIEKIETKN» ) U MeJIKIE, BEPETEHOBU/I-
HbI€, UMEIOIINE JKITYTUK U TMOABMKHBIE MUKPOTAMETDI («CIIEpMaTO-
30M/IbI» ). 3pejible MaKporaMeThl 00JafatoT OOIBIIUM 00BEMOM
IUTOTIJIA3MBI € 3aT1aCOM TTUTATEbHBIX BEMECTB W BCET/IA OCTAIOTCS
B IIpejie/iaX MaTepUHCKON KoyoHUH, QOOpasyomecss MUKPOTaMeThl
HOKHUIAIOT e, CBOOOIHO ILIABAIOT B TOJIILE BOJIbI M, BCTPETUB IPY-
TyI0 KOJIOHWIO, COMEPIKAIILYI0 MAKPOTaMeThbl, KOITYJUPYIOT C TEMH.
W3 06pasoBaBIIMXCs 3UTOT IYTEM UX MHOTOKPATHOIO JAEJIEHMsI
(bopmupyioTCa oUepHUE KOJOHWH, KOTOPBIE 1TOCJIE OTMUPAHUS
U paspylleHus MaTePUHCKOH BBICBOOOMKIAIOTCS U MEPEXOIAT
K CaMOCTOSATEIbHOMY CYIIECTBOBAHUIO.

[Tporecc KOMyJIANUU Y KOJIOHUATBHBIX JKTYTUKOHOCIIEB YiKe
B 3HAYMTEJNHHON Mepe COTOCTaBUM C TMOJOBBIM Pa3MHOKEHUEM
UCTUHHO MHOTOKJIETOUHBIX OPraHU3MOB. ¥ BOJIBBOKCA MUKPO-
U Makporamerbl 06pasyloTcst He U3 JI0ObIX KJIETOK KOJOHHH,
a TOJTbKO W3 CIENUATU3NPOBAHHBIX, KOTOPbIE HE NUMEIOT JKTY-
TUKOB, XpOMaTO(MOPOB U HE BBIMOJNHSIOT TaKUX (DYHKIUH, KaK
IBICKeHUE, poTocuuTes. VX peiHasHaueHne — JIiib 00pa3oBa-
HU€ TI0JIOBBIX KJIETOK, 00eCIeunBAIOIINX Pa3MHOKEHNE,

YuukasbHasg ¢hopMa MOJIOBOTO MPOIecca — KOHBH2AUUSL —
BcTpevaercst y undysopuit. Ho ctporo roBopsi, 3/iech He mpouc-
XOMUT NPoyecca pasmmodcenus. JIBe KOHBIOTUPYIONHE 0COOH,
BPEMEHHO COEIUHSISICh, JIUIh YaCTUYHO OOMEHUBAIOTCS HACTIE]-
CTBEHHBIM MaTepuaioM. OHAKO MOTOMY MBI BCe-TaKM pac-
cMaTpuUBaeM KOHBIOTAIINI0 KakK MoJoBoi npotiecc. [Tocie ero
3aBepiueHus MH(GY30PUH, 110 CYIIECTBY, IPEACTABISIOT c000i
HOBBIE 0COOM, TEHETHYECKU OTJIMYHBIE OT MCXOAHBIX OPraHU3MOB,
ubO0 y HUX B Pe3yJIbTaTe B3ANMHOTO OOMEHaA TallJIOUIAHBIMU sIIPAMU
Ha 50 % OGHOBJIAIOTCA XPOMOCOMHBIE HaOOpBL B masbHeiinem
OHU PAZMHOKAIOTCS OECIIONBIM My TEM.

IMosioBOe pasMHO:KEHHE MHOTOKJETOUYHBIX OPraHU3MOB.
VY JKUBOTHBIX Yallle BCTPEUYAETCS PA3OCIBHONOIOCD, T. €. HAJIMINe
MYSKCKUX M KEHCKHX ocobeil (caMIloB) U (CaMoOK), KOTOpbIe
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HEPEeJIKO Pa3InMyaioTcs 110 pa3MepaM 1 BHENTHEMY BUY (720710801
Qumoppusm).

ITosioBbIE KJIETKM 0OPA3YIOTCS B CIEIUATBHBIX OPTaHaX — NO-
J06bIX Jcenesax. Meskue, cHaOKEHHbBIE KIYTUKOM, MOBUKHBIC
cnepmamosoudv. HOPMUPYIOTCS B CEMEHHUKAX, & KPYTHbIE He-
MOJIBUIKHBIC siiyexiemku (Alya) — B AUUHUKAX.

[Iporiece omo0TBOpEeHNs Y MHOTOKJIETOYHBIX OPraHU3MOB,
KaK My OTHOKJICTOYHBIX, 3aKJIFOYACTCS B CIMSTHUNA MY>KCKUX 1 JKeH-
ckux ramert. Kak rpaBusio, 3aTeM cpasy e TPOUCXOUT U CJAUSHUC
ux szep ¢ oOGpazoBaHueM AUTLIOUIHON 3UroThl (OILIOOTBOPEHHOM
siineknerkn) (cMm. puc. 31).

CdopmupoBagiiasics: 3urota 00beNHIET B CBOEM SI/IPE TAILIo-
UIHBIe HAOOPBI XPOMOCOM POIMTETHCKUX OPTAHU3MOB. Y pPa3BH-
BAIOIIErOCS M3 3UTOTHI IOYEPHETO OPraHu3Ma MPOUCXOAUT KOMOU-
HUPOBAHWE HACITE/ICTBEHHBIX MPU3HAKOB 0O0UX POIUTETE.

Y MHOTOKJIETOUHBIX OPraHW3MOB Pa3IUYAIOT HAPYICHOE ONJIO0-
domeoperue (TIPU CJIVSIHUM TaMET BHE OPTaHU3MA) U 6HYMpPEeHHee
0NI000MEopeHe, IPOUCXOAIIEe BHYTPH POANUTENIBCKOTO OPraHm3-
Ma. HapyskHoe MOKeT OCyIIeCTBIATbCS TOJBKO B BOJHOH cpejie,
MI03TOMY OHO HamuboJiee MUPOKO BCTPEUAETCS Y BOIHBIX OPraHM3MOB
(BoOpOCIEH, KUIIEUHOTIONOCTHBIX, Pbi0). HaseMHBIM OpraHu3MaM
yaire CBOMCTBEHHO BHYTPEHHEE OTUIONOTBOPeHUe (BbICIINE CEMEH-
Hble pacTeHus, HaCeKOMble, BBICIINE TT03BOHOYHBIE SKHBOTHDIE).

Paznmyaior Takke nepexkpecmmoe onaodomeopenue (P CITHsI-
HUU TaMeT OT Pa3HbIX ocobeit) u camooniodomeopenue (npu
CIUSHUN MYKCKUX U JKEHCKUX TaMeT, MPOyIUPYeMbIX BYIIO-
JIBIM OPTAaHU3MOM — 2epMappooumom, Hapumep, y HEKOTOPBIX
MapasuTHYecKX yepseil). [[BeTKOBbIM pacTeHUsIM TIPHCYIIE 0801 -
Hoe oniodomeopenue, TPU KOTOPOM OJUH CHEPMUN CIUBAETCS
¢ AUIEKIJIEeTKOM, a BTOPOH — € JUIIJIOUHON TIeHTPATbHON KIETKOH
3apOJIBINIIEBOTO MeIKa. B pesysnbraTe 06pasyioTcs 3urora u Tpu-
TIJION/IHAST KJIEeTKa, JIafolast Hadyasio SHOCTIEPMY — TKaHH, B KJeT-
KaxX KOTOPOIi 3aI1acaioTcst MUTaTeIbHbIe BEIEeCTBa, He0OXOANMbIe
JUIST Pa3BUTHS 3apPOJIBITIIA.

Ocobast hopma TOTOBOTO PA3MHOKEHUST — NAPMEH02eHE3
(«ZeBCcTBEHHOE Pa3MHOKEHUE» ), BCTpevaloleecss Y pacTeHui
1 JKUBOTHBIX. [Ipn HeM pasBuTHe 0YepHETO OpraHu3Ma OcyIe-
CTBJISIETCS U3 HEOILIOZOTBOPEHHON siinexneTku. Ilpuuem oGpa-
3YIOIIHECs 0YepHIe 0coOU, Kak MPaBIJIO, TUO0 MY’KCKOTO MO
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(tpyTHHM y T19e), 1160 KeHCKOTo (Y KaBKa3CKUX CKATbHBIX sIIIe-
PHIT), KPOME TOTO, MOTYT POKIATHCS TIOTOMKI 000UX TMOJIOB (TJIH,
nacduum). KommuecTBo XpOMOCOM y TTapTEHOTeHETUUECKUX Opra-
HU3MOB MOKET OBITh IallJIOMIHBIM (CaMIbl [TY€JT) WU JUILIOU]I-
HbIM (TJin, nadHun).

Coueranne HECKOJbKUX CIIOCOOOB Pa3MHOKEHHUSI U depe-
JIoBaHHWe MOKOJIEHWI1 y Pas3HbIX BHIOB OpPraHusMoB. Hepejko
PasHBIM BH/IAM OPraHW3MOB CBOWCTBEHHO COUETaHNE HECKOJIBKUX
CII0COG0B Pa3MHOKEHHUS.

Y MHOTHX TpocTelmmx (GKTYTUKOHOCIEB, MH(MpY30puit) mpu
GJIATOTNPHUSATHBIX YCJIOBUSIX MTPOUCXOANT MHTEHCHBHOE PasMHOMKe-
HUe IIyTeM JeJeHUs: — ObiCcmpuiil pocm uuciennocmu. Bpemst ot
BPEMEHU Y HUX OCYIIECTBJISIETCSI MTOJIOBOW TIPOIECC — YBEUUCHUE
pasHooOpasus ocobell. 3ateM CHOBA HauMHAeTCs OECIojioe pas-
MHOJKEHUE.

IMoxoGHoe HabJOfAeTC ¥ Yy MHOTMX MHOTOKJIETOYHBIX Opra-
HU3MOB. Tak, HanpuMep, THApa PasMHOKAETC U GecrionbiM (1104-
KOBaHIeE), U TI0JIOBBIM cII0co0oM (cM. puc. 34). B Teuenne JjietHero
MEPUOJIa OHA OTIIOYKOBBIBAET MHOKECTBO JIOUEPHUX OCOOEH, KOTO-
pble, B CBOIO Ouepe/lb, MOTYT Pa3MHOKaThcs MmoykoBaHueM. C Ha-
CTYIUIEHHEM OCEHHU B TeJie THAPbI 00PasyIoTCst TOJIOBbIe KJIETKU U
ITPOUCXO/IUT MOJIOBOE pa3MHOKeHMe. V3 ONI00TBOPEHHBIX STUIL
(Ha creayomuii To) pasBUBAIOTCSI HOBbIE OCOOM.

Yacto BcTpeyaeTcsd W PETysipHOE YepeloBaHMe TTOKOJICHUN
ocobeil 0IHOTO BU/IA, KOTOPBIM MPUCYIIL PA3HBIH Cr1ocod pazMHOsKe-
Hust. Hepeiko TIpy 9TOM OHM Pa3JinyaioTcst 10 CBOEMY CTPOEHHUIO,
MeCToOOUTaHuIo, 00pasy KusHu. KUSHEHHBII MUK TAKUX BUIOB,
OXBAaTBIBAIOMIUN PSAIT TTOKOJICHUT, CHOBA TIPUBOIUT K UCXOHON CTa-
qun. Tak, MHOTUM KHUIIIEYHOMOJOCTHBIM KUBOTHBIM CBOHCTBEH
memazenes (puc. 35). B uX KU3HEHHOM I[MKJE 3aKOHOMEPHO
yepeayioTcsi TIOKOJIEHUsT TIOJUTOB U Meay3. [lomumer, Bepymme
HMPUKPEIIEHHBINA 00pa3 JKU3HM, PA3MHOKAIOTCST UCKIIOYHTEIHHO
myTeM rmoukoBaHust. Yaie Bcero (hopMHUPYIOIINECST TOYEPHUE OCO-
OU He OTIEJSI0TCS U 00pasyoTest KOJOHUHU. B onpeesieHHbIi ce-
30H TIOJAITBI OTTIOYKOBBIBAIOT JIMYMHOK Mey3. Ho oHn otnesnstior-
Cs1 ¥ pa3sBMBAIOTCS B CBOOOHOILIABAIOIIME OPraHu3MbL. /locTUTHYB
MOJIOBOM 3PEJIOCTH, MELY3bl TIPOAYIIMPYIOT MOJOBbIE KJIETKH, W U3
OIJIOZIOTBOPEHHBIX SUIEKJICTOK PA3BUBAIOTCS PECHUYHbIC JIMUNH-
KH, KOTOPBIE, OCEB HA JTHO, TIPEBPAIIAIOTCS B TOJIMIIOB.
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Puc. 35. XKusHeHHbli umka Obelia: 1 n 4 — ruapaHTbl; 2 — roHaHrmm
C BbINOYKOBbIBAIOLWMMMCS Meay3kamu; 3 — nouka [9]

MHOrUM BOJIOPOCJISIM, & TaKsKe BCEM BBICIINM PACTEHUSIM CBOM-
CTBEHHO 2emepoasnoe uepedosanie noKoIeHUil, TP KOTOPOM
[I0JI0BOE IIOKOJIEHUE TallJIoN/IHO (BCe KJETKU Tesa COAepsKat
rarIouiHbIiE Habop XPOMOCcOM), a Gecriosoe — AUIIouAHo. ur-
JIOUTHOE PacTeHUe HA3BIBAETCST CROPOPUMOM, TIOCKOIBKY 00pasyer
raryioujiHbie Cropbl (MX 00pasoBaHUE COMPOBOXKIAETCSI MEMO30M).
Brrpacrarotiiee u3 criopbl rarjiouHoe pacTeHue — zamemoum —
MPOJIYIIUPYET FaMeThl U OCYIIECTBJISET MOJOBOE PA3MHOMKEHUE.
W3 3urorbl BHOBb 0Opasyercst criopodut. TakuMm 06pasoM, B JKU3-
HEHHOM ITKJIE PACTEHUI OH 3aKOHOMEPHO CMeHseTcs rameTodu-
TOM, KOTOPBII 3aTeM BHOBb cMeHsieTcs criopodutoMm (puc. 36).

Y muorux Bozjopociieii criopodur u raMmeroGur MOryT OBITH
BHEIITHE OJTMHAKOBBIMU. BBICIIIIM CIIOPOBBIM pacTeHUsIM (XBOITIAM,
IJIayHaM, HAIOPOTHUKAM ) IIPUCYIIE PE3KOoe pasandyue MexKIy
criopocurom u rameropurom. Tak, raMeTodUT MATTOPOTHUKA
(3apoctok) umeer Buj HebGobImoi (3—30 MM) 3eJI€HOI TIacTu-
HOYKH, a cliopouT mpectaBien KpymHbiM (110 1,5 M) pactenueM.
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Monognoi
cnopodut

CnepmaTtosouns
(CUNBbHO yBENNYEHO)

Crapbiin f | g NncTba
rametoput / N = cnopoduta

obpasytoLnii OpraHV, ob6pasytoLmin
cnepmarosonabl ANLEKNETKN

3pensbiii
rametodut Monozoit
rameTopuT

Puc. 36. LInka pa3sutus nanoporHuka. Kak n y MxoB, 3aech
MPOUCXOAUT CMeHa MOAOBOTO (rametopuT) 1 Hecrnoaoro (crnopodm)
MOKOAEHMI1; 0ObIYHO AOBOABHO KPYMHOE pacTeHne nanopoTHMKa
npeacTaeAsieT coboii cnopocpuT [9]

B ere 6osiee 3HAUUTEIBHON CTEMEHN PELYKIINS TaMeTO(huTa
HaOJIIOIAeTCsT Y CeMEHHbBIX pacTeHuil. PasBuTue u cyiiecTBoBanme
ux raMeTouToB TporcxoauT Ha cropodurte. Tak, y MBETKOBBIX
pacTteHui sKeHCKUW ramMeToduT (3apOIBIIEBbII MEIIOK) pactioJa-
raeTcsl B 3aBsI3U MECTUKA I[BETKA, & MYKCKOU (IIbLIbIIEBOE 3ePHO) —
B IIBLIBHUKE THIYMHKH.



aea 8. UHauBMAYyanbHOe pa3BuTue
OpraHusmoB

§ 1. OHTOoreHes. OHTOreHe3 y MHOrOKNETOYHbIX
UBOTHbIX

Onmozenes, un npoUECe UHOUBUOYATLHOZO PA3GUMILSL 0COOU, Xa-
paKTepeH IS BeeX JKUBBIX cymiecTB. OH 03HAUaeT 3aKOHOMEPHYIO
U TIOCJIE/IOBATEJIBHYIO CMEHY COOBITHIA, OMPEAETISIONIYI0 Pa3BHUTHE
1 CyLIECTBOBAHUE OPraHM3Ma OT 3apOXK/CHUS /10 KOHIA JKU3HU.

© 00bI4HO N0 OHTOreHe30M NOHKUMAIOT NPOLLECC Pa3BUTUA MHOTO-
KNeTo4yHoro opraHn3ma (o6pasylolyerocs B pe3ynsraTe noj0Boro
pa3sMHOXeHUA) 0T MOMEeHTa (DOPMUPOBAHMUA 3UTOTbI A0 eCTecT-
BEHHOW CMepTU 0cobu.

MoHsiTMe «OHTOreHe3», 6e3yCAOBHO, MPUMEHMMO M K OAHOKAETOUHbIM
opraHM3Mam. AeNCTBUTEAbHO, NPU AEAEHMM, HanpuMmep, MHy3opuK obpa-
3YI0TCSt AOYEPHUE KAETKIM-0COOM, KOTOpble CHavaAa CYLLUECTBEHHO OTAMHAIOT-
€Sl OT MaTEPUHCKOTrO opraHnama. OHU MeAbYe, AMLLEHBI PsiAa OPraHeAA,
(hopMHPYIOLLMXCST AULLIL C TEUEHMEM BPEMEHM, B MPOLIECCE UX MHAMBUAYAAb-
HOrO CyILIeCTBOBAHMS. AOCTUIHYB 3PEAOrO COCTOSIHMS, AOYEPHUE OpraHn3-
Mbl AAAYT (NpeTepreB AeAeHUE) Ha4aAO HOBOMY MOKOAEHMIO.

Mpu Tako CMeHe NMOKOAEHUI He MPOUCXOAUT eCTECTBEHHOM CMEPTU
0cobeit, OAHAKO MOXXHO FOBOPUTbL 00 MX OHTOreHe3€e — OT AGAEHMSI AO Ae-
AEHUSI STUX OAHOKAETOUHBIX OPraHU3MOB.

IMpUMEHMMO AQHHOE MOHSITUE U K OpraHM3MaM, pasMHOXaloLmnmcs bec-
MOAbIM MyTeM. Hanpumep, Npu NOYKOBaAHWM Y TMAPBI NPOLIECC MHAMBUAY-
AABHOTO Pa3BUTUsI OCOOM HAUMHAETCS C MOMEHTA BO3HUKHOBEHMSI MOYKM Ha
MaTep1HCKOM OpraHu3Me A0 eCTECTBEHHOM CMepTH AoHepHe 0CooM.

Hawbomee mogpo6HO M3y4eH OHTOTEHE3 Y MHOTOKJIETOUHBIX
JKUBOTHBIX, Ha TIPUMEPE KOTOPBIX MBI U PACCMOTPUM OCHOBHbBIE
aTaIlbl M 3aKOHOMEPHOCTH WHIMBUIYAJIbHOIO PA3BUTHSL.

[Ipu 110710BOM pasMHOXKEHUM y KMBOTHBIX OHTOI€HE3 HauMHa-
eTcst ¢ MoMeHTa (hOPMUPOBAHMS 3UTOTHT — KJIETKH, 00pasyIoreiicst
B pe3yJIbTaTe CANSHUS SHIEKJIETKH U CIIePMaTo30uza. 3a cueT
MUTOTUYECKOTO JICJICHUS 3UTOTBI U TTOCIEYIOMMUX TTOKOJICHU A
KJIETOK 0Opa3yeTcsl MHOTOKJICTOUHBIH OPTaHU3M, COCTOSIIINN 13



§ 2. OcHoBHBIE dTallbl IMOPUOHATILHOTO PA3BUTHS 87

6OJII)H_[OI‘O YUCJia KJIETOK Ppa3HbIX THUIIOB, PA3JIMYHbIX TKaHen
u opranoB. Ha panHux srtamax oHTOTeHe3a MPOUCXOJUT UHTEH-
CUBHBIHN pocm (yBeJMueHUEe Pa3MEPOB U MACChI) Pa3BUBAIOIIEHCS
ocobu, dupdepenyuposra n moppozenes. JuddepeHnnpoBKa,
(BO3HUKHOBEHUE PA3JUINU MEXIY ONHOPOAHBIMU KIETKAMU
U TKaHSIMM) JIESKUT B OCHOBe Moporenesa, T. e. mpoiiecca (op-
MUPOBaHUS PA3IUYHBIX CTPYKTYP B Pa3BUBAIOIIEMCSI OPTraHU3Me.

§ 2. OCHOBHble 3Tanbl 3MOPUOHANBLHOTO Pa3BUTUA

ITeproz sMOPUOHATIBHOIO PasBUTHSI HAYMHAETCS € aTara dpoo-
aenust suzomot (puc. 37), T. €. CEpUU 11OCJE0BATETHHBIX MUTOTH-
YeCKUX JIeJIEHUI OTIO0TBOPEHHON stittiekieTku. OOpasytoriue-
csI B pesyJibTare JeJeHus [Be KJIeTKU (M BCe MOCJeayIolne ux
HOKOJIEHHsI) Ha 9TOM dTalle HasbIBaloTCs Oracmomepami. OmHo
JIeTIeHUe CJIeflyeT 3a APYTHM, ITPUYEM He MMPOUCXOIUT pocTa obpa-
3YIOIIUXCST OTACTOMEPOB U ¢ KAJK/IBIM JIETICHUEM KJIETKH CTAHOBSIT-
¢4 Bce OoJiee MeskuMu. Takasd 0cOOEHHOCTD KJICTOYHBIX JCJICHUI 1
olpeie/InIa MoABIeHNne 0OPA3HOro TEPMIHA <APOOJIEHIE 3UTOThI».

Puc. 37. ApobaeHue u racTpyasiLims siila AaHLeTHMKa (B1A c6oky) [9]

Ha pucyHnke 0603HAUEHBL:

a — 3pejioe SIHI0 ¢ MOJSIPHBIM TEJbIEM; 6 — 2-KJIEeTOUHAsI
cTaausl; 8 — 4-KJIeTovYHass CTaaus; ¢ — 8-KJIeTOYHAsT CTalusd;
0 — 16-xerounas craaus; e — 32-kjaerouHas cragus (B paspese,
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4yTOOBI MOKa3aTh OJIacTONENb); Jc — OjacTyia; 3 — paspes OJa-
CTYJIbI; 4 — paHHssd ractpynia (Ha BereTaTUBHOM IOJIOCE —
CTpesiKa — HAYMHAETCSI WHBATUHALNS); K — IIO3/HsST TacTPyJIa
(MHBarvHaIMs 3aKOHYIIACHh U oOpasoBasics Omacronop; 1 — mossap-
HOe TeJiblle; 2 — OyacToleb;, 3 — 9KToJepMa; 4 — IHTOAEPMA,;
5 — HOJOCTh NEPBUYHOI KUIIKY; 6 — GacTornop).

B pesyabrate npobienust (Korjga KOJMYECTBO OacTome-
POB JIOCTUIHET 3HAYUTEJIHHOrO unciaa) obpasyercs Oiacmyia
(eM. puc. 37, o, 3). Yacto oHa 1ipescTaBisier coboil moblii map
(HarpuMep, y JIaHI[ETHUKA ), CTEHKa KOTOPOro oOpa3oBaHa OHUM
cnoeM KieTok — Oaacromepmoit. ITosocts Gmactyibl — baacro-
11€JTh, WJIM TIEPBUYHASI TTOJIOCTH, 3aMI0JIHEHA JKUIKOCTHIO.

Ha cuenyiommem aTame OCyIIeCTBIISIETCST MPOIIECC 2acmpy-
asuuu — HOPMUPOBAHIE 2acmpy.ibl. Y MHOTHX KUBOTHBIX OHA
06pasyercst TyTeM BISTYMBaHUST OJIACTOEPMbI BHYTPh HA OTHOM U3
HOJII0COB GJIACTYJIBI P MHTEHCUBHOM Pa3MHOKEHUM KJIETOK
B 9TOI 30He. B pesysbrare u Bo3HMKaeT ractpyJia (eM. puc. 37, u, k).

HapyskHblil cI0i KJIETOK HMOJYyYHJ HasBaHUE 9KMOOepMoL,
a BHYTPEHHMIT — 9Hmodepmvl. BHYTPEHHSS TIOJI0CTD, OTPaHIYEH-
Hasl PHTOIEPMOIA, IOJIOCTh NePEUUHOL KUK COOOIIAETCS ¢ BHEIII-
Hell cpenoit nepsuunvim pmom, wiu 6aacmonopom. CyiecTByOT
U JIPYTHE TUITBI TACTPYJISIIIAHN, HO Y BCEX JKMBOTHBIX (KpOMe TyOOK
U KHUIIEYHOIOIOCTHBIX ) 3TOT MPOIIECC 3aBEPIacTcst 0OpasoBaHUEM
elie OJTHOTO KJIETOYHOTO Itacta — Me300epmvl. OHa 3aKJIajibIBa-
eTcd MEXKIy 9HTO- U 9KTONEPMOM.

[To 3aBepiieHny 3Tara TacTPYJSIAN TTOSBISAIOTCS TPU KJie-
TOYHBIX TIacTa (9KTO-, DHAO- U ME30AepMa), I mpu 3apodvl-
Wesblx NUCKA.

Jlajiee HaUMHAIOTCS TPOIECCHl 2ucmozenesa (00pasoBaHUS
TKaHell) u opzanozenesa (06pa3soBaHUsl OPTaHOB) Y 3apOJIbIIIA
(ambpuona). B pesyabrare nquddepeHnpoBKI KIE€TOK 3apPOibl-
IIEBBIX JIUCTKOB (DOPMUPYIOTCS PA3INYHbIE TKAHU U OPTaHbl Pa3-
BUBAIOIErocst opranusma. M3 sxkrozepmMbl 00pasyroTcst IIOKPOBLI
1 HepBHAsI CUCTEMA. 3a CUET SHTOAEPMBI (POPMUPYIOTCST KUIIEUHAS
TpyOKa, eYeHb, IMOIKeIyA0UHas Kelesa, Jerkue. Mesomzepma
MIPOJIYIIUPYET BCE OCTAJIBHBIE CUCTEMbBI: OIMIOPHO-/[BUTATEIbHYIO,
KPOBEHOCHYI0, BBIJICJUTEIbHYIO, 10JI0BYI0. OOHapyKeHIe TOMO-
Jioruu (CXOICTBA) TPEX 3aPOJIBINIEBBIX JIMCTKOB €lIBa JI HE Y BCEX
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SKUBOTHBIX TIOCTY’KUIO BAKHBIM apryMEHTOM B TOJIb3Y TOUYKH
3PEHMS O €JIMHCTBE UX IIPOUCXOK/IeHUs. V3/10keHHbIC BbIIIe 3aKO0-
HOMepHOCTH ObLIK ycTaHOBJIeHbI B KoHlle XIX B. 1. V1. Meunu-
koBbIM M A. O. KoBajieBCKUM U JIETJTM B OCHOBY C(OPMYJINPO-
BAaHHOTO UMU «YYEHUS O 3aPOJIBIIEBBIX JUCTKAX>.

Ha npoTrsukeHun sMOPHOHATBHOTO TIepUoIa HaOIIOAeTCs
YCKOpeHHe TeMIIOB pocta 1 auddepeHInpoBKY y pa3BUBaloliie-
rocst aMOprona. ToJbKo B mportiecce ApoOIeHUsT 3UTOTHI POCTa HE
HPOMCXOAUT U Gactysia (110 CBOel Macce) MOKET JaKe CyIecT-
BEHHO yCTyIaTh 3UTOTe, HO HauMHas C IIpoliecca racTpyJslnu
Macca 3apOoJIbIia CTPEMUTETHHO YBEJNIMBACTCS.

O6pazoBaHyie Pa3HOTUITHBIX KJIETOK HAYMHAETCS €Ille HA Tarle
JPOOJICHUSI 1 JIEKUT B OCHOBE TIEPBUYHON TKaHEBOU IripepeHtiu-
POBKM — BO3HUKHOBEHUS TPEX 3aPOJIBIIIEBBIX JTUCTKOB. JlambHeii-
Iee Pa3BUTHE 3aPOJIbIIIA COIIPOBOKAAETCS Bee Hoiee YCUINBALO-
mmmMcst TiporieccoM b depeHMpoBkr 1 MopdoreHesa. K KOHITY
AHMOPHOHATILHOTO TIePUO/a Y 3aPOJIbIIIa UMEIOTCST yiKe BCe OCHOB-
HbIe OPTaHBl U CHCTEMBI, 0OECTICYNBAIOIINE KIU3HECTTOCOGHOCTD
BO BHCIITHEH cpefe.

3apepiaercst IMOPUOHANBHBIN EPUOJ POHCIEHUEM HOBOU
0cobu, crocobHOI K CaMOCTOATENbHOMY CYIIECTBOBAHUIO.

§ 3. MocTamGpuoHaNbHbIN NepUoA pasBuTUA

ITepuon 1m0CTIMOPUOHANBHOIO PAa3BUTUS MHOTOKJIETOUHBIX
SKUBOTHBIX CKJIQJIBIBAETCSI U3 TPEX JTAIlOB.

TOsenunvHbiil (0T POKIEHUS 10 TTOJOBOTO CO3PEBAHUS OCOOH )
MOJKET TPOTEKATh y PAa3HBIX >KUBOTHBIX KaK npsMoe passumue
uimm ¢ memamopghozom. B iepBom ciydae (HanpuMmep, y pernTuiui,
NITUT], MJIEKOTTUTAIONINX ) U3 SUTIEBBIX 0060JI04eK WU U3 TeJla MaTe-
PY BBIXOZUT HOBBIN OPTaHU3M, UMEIONINY BCE OCHOBHBIE OPTaHbI,
CBOMCTBEHHbIE B3POCTIOMY KUBOTHOMY. OT/IMUMe 3aKJII09aeTCS
JIAILIb B MEHBIINUX pasMepax, APpyrux IPOIOPLUUAX TeJla HOBOPOK-
JIEHHOI 0cOOU U HEJOPA3BUTHH TOJI0BOU crcTeMbl. OHAKO Y He-
MaJsioro umucjia 0ecro3BOHOYHbBIX (KHUIIEYHOIIOJIOCTHBIE, YEPBH,
MOJITIOCKH, HACEKOMBbIE ) 1 HEKOTOPBIX XOPAOBbIX (aciiuanu, amdu-
61N KUBOTHBIX PA3BUTHE IIPOUCXOAUT ¢ MeTaMOPdo30M (¢ «IIpe-
Bpamenuem» ). M3 giilia BBIXOAUT JUYUHKA, KOTOPAs TI0 CBOEMY
CTPOEHNUI0, 06pa3y JKU3HU, MUTAHWIO, cpeje OOUTAHUST CYIECT-



90 I'nasa 8. VnauBuyasbHOe pa3BUTHE OPraHM3MOB

BEHHO OTJIMYAETCA OT B3POCJOTO KUBOTHOTO. /lOCTAaTOUHO BCIIOM-
HUTD I'yCeHUIy ¥ 6ab0YKY, TOJI0BACTUKA U B3POCJIYIO JIATYIIKY.
MHorue opraupl JIUYUHKYA TPUHIAITAAIBLHO OTJIUYAIOTCS OT Opra-
HOB B3POCJIOTO JKMBOTHOTO M (DYHKITMOHUPYIOT JIMIIb B TeUCHUE
1oBeHMJIbHOTO 9Tana. «IIpeBpaiiasich» (coBepiias Metamopdo3),
JIMUMHKA yTpaurBaeT ux (HalpUMep, Y TOJOBACTHKA — KaOpbl,
XBOCT, GOKOBast JIMHUS U T. TI.) ¥ IPHOOPETAET OpraHbl, CBOUCTBEH-
Hble B3POCJIOiT 0co0u (y JISATYIIKE — KOHEYHOCTH, JIETKHE, BTOPOI
Kpyr kpoBoobparienus) (puc. 38).

Puc. 38. NocAer0BaTEABHOCTb CTaAM# Pa3BUTHS TOAOBACTMKA ASTYLIKM [7]

Y HaceKOMBIX pa3nrnyaoT aBe (HOpMBI MeTamMopdosza — He-
noanolti 1 noanvui (puc. 39).
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Anua Anua

JnunHka
1-ro Bospacta

JNnymHka
2-ro Bo3pacrta

JNnymnka
3-ro Bo3pacta

JNnymnka
4-ro Bo3pacta

JnunHka
5-ro Bo3spacrta

JIvHbKa
1 metamopdo3

Bapocnas ¢popma Bapocnas dpopma
a .

Puc. 39. CpaBHeHue pasBuTHsi HACEKOMOTO C HEMOAHbBIM
NpeBpaleHnem: a — Ky3HeumKa; 6 — 1 HACEKOMOTO C MOAHbIM
npespaleHmem — 6abouku Platysamia cecropia [7]

ITpu nernonnom Mertamopdose, XapakKTepHOM /I IPUMUATUBHBIX
HACEeKOMBIX (TapakaHbl, Ky3HEUMKH, CBEPUKN ), TMIYMHKA 1 B3POCJIOe
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JKUBOTHOE CXOJIHBI TI0 CTPOEHHIO, TUTAHUIO, 00pa3y JKU3HH. JINJIH-
Ka OTJINYAETCS JUIIb MEHBITUMU padMepaMu, HeJOPA3BUTOCTHIO
TTOJIOBOM cucTeMBbI 1 (Y KPbLIATHIX HACEKOMBIX ) KpbLabeB. [lyTem
pslla JIMHEK OHA PacTeT, Pa3BUBAETCSA W IIPU MOCJeHEN JTUHbKe
MPEBPAIAETCS BO B3POCJI0E HACEKOMOE.

B cayuae mosoro mMertamopdosa (6abouku, SKyKH, TepernoH-
YaTOKPBIJIbIE, ABYKPBIIbIe) KPOME CTAUuU JUUYUHKA UMEETCS
elle u cTanud Kykoaxu. JIMUMHKa HaCeKOMOTO C TIOJHBIM MeTa-
MOP(O30M PE3KO OTIIUIAITCST OT B3POCJIO 0COOM CBOUM CTPOe-
HUEM, cpefioit oburanusi, cnocobom muTanust. [IpeBparienie
WX BO B3POCJOE HACEKOMOE TPOUCXOAUT MMEHHO Ha CTauu
KyKOJIKM. BHelHe Ta raccuBHa (He IUTaeTCs, 4yalle BCero He-
MO/IBUIKHA), OHAKO BHYTPU €€ TPOUCXO/AT OUYEHb CJOKHBIE
mporecchl. Ha mepBoM aTare TOYTH MOJHOCTBIO Pa3pyIIaioTcst
TKAHW U OPraHbl OKYKJWBIIENHCS JTUYMHKUA. A 3aTeM U3 0COOBIX
HehhePEeHITUPOBAHHBIX KJIETOK (HAaXOSANIUXCS €ellle B Tese
JIMYMHKA) 32 CYET WX MHTEHCUBHOTO JejieHus U mauddepeHim-
POBKHU (POPMUPYIOTCS OPTaHbI B3POCJIOTO HaceKoMoro. OHO BBHI-
CBODOJKIAETCs 13 000I0UEK KYKOJIKU U MEPEXOUT K aKTUBHOMY
CYIIECTBOBAHUIO.

buosnornueckoe 3Hayenne Meramopdosa y pasHbIX IPYIIL K-
BOTHBIX 3aKJII0YAETCS B paccejieHnn ocobeii (y Cupsumx, Majono-
BIDKHBIX ¥ MAPA3UTHYECKIX OPTaHU3MOB) — HAmpuMep, y TYOOK,
MOJITIOCKOB, TIJIOCKUX YepBei. [losHbiii MetaMopdo3 y HaCEKOMBIX
obecrieynBaeT cHIKeHne (yCTpaHeHne) KOHKYPEHTHBIX OTHOTITe-
HUH MKy MOJIOZBIO M B3POCIBIME 0cOOsiMu. Y amcubuii (Tpu-
TOH, JIATYIIKA) MeTaMOP(O3, COMPOBOKAAIIINICS CMEHOI 0Opasa
JKU3HU ¥ CPEIbl OOMTaHWsA, YKA3bIBAECT HA MPOMCXOKIECHUE HTON
TPYIIIbI JKHBOTHBIX OT TIEPBUYHOBOIHBIX TPEAKOB — PhIO.

Ha 1oBeHusbHOM 3Tarie pasBUTHUA OTMEYAETCS CHUKEHUE TeM-
1oB pocta u auddepeHIupoBKH, XOTsI OHU ellle OTYETIUBO BbI-
pa’keHbI.

JloCTUTHYB TI0JIOBOH 3PEJIOCTH, ;KUBOTHOE BCTYIIAET B penpo-
dyxkmusnyio cmaduio (9man 3perocmu). OHO Pa3ZMHOXKAETCS, U Y
HETO TIOJTHOCTHIO MPEKPAIIAETCST POCT U 00pa30BaHKe HOBBIX Op-
raHoB. B opranusme Tenepb NPOUCXOAAT JIMIID IIPOLECCH CaMO-
OGHOBJIEHVSI CTPYKTYP, U3HANIUBAIOIIXCS B TIPOIECCE KU3HEEsI-
TEJBHOCTH, a TAK)Ke WX TPABMATUYECKOTO TTOBPEKICHIS.
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C omnpegiesieHHOrO (7151 KQXK/I0T0 BUJIa) MOMEHTA B OHTOT€He-
3€ HAUMHAETCS aman cmapenusi. BoccTaHOBUTEIbHBIE TTPOTIECCH
(caMOOGHOBJIEHNE CTPYKTYP) B OpraHu3Me 3aMeiisiorcs. Beer-
CTBHUE 3TOTO IIPOUCXOJUT YMEHBIIEHNE MAaCcChl M Pa3MePOB Opra-
HOB, Bcero Teqia. C TeyeHreM BPeMEeH! HapacTaeT «TOPMOKEHUEe»
IIPOIIECCOB B OpPraHmM3Me, a B KaKOM-TO MOMEHT IpeKpalaeTcs
(pyHKIIMOHMpPOBaHNE )KU3HEHHO BAXKHBIX CUCTEM W HACTyMaeT
€CTeCTBEHHAs] CMEPTbh.

[TonsiTne ecrecTBeHHON CMEPTH NOAPA3yMEBAET OTCYTCTBHE
Kakux-1100 6oJIe3HEN, TIOBPEkKACHIIA, BbI3BaBIIMX IMOe/Ib opra-
Hu3ma. CorylacHO COBPEMEHHBIM IPE/ICTABICHUAM, MTPOJOJIKH-
TENBHOCTD JKU3HN 0c0O6e KayK/I0TO BU/IA TEHETIIECKH 3aPOTPaM-
MupoBaHa. M moatomy mpekparieHne WHINBUAYAJIbHOU >KU3HU
SIBJISIETCSI €CTECTBEHHBIM COOBITHEM.

8§ 4. Perynauusa uHAUBUAYANbHOIO Pa3BUTUA

PaszBuTie opran3MoB Ha3UpPyeTcst Ha TEHETHYECKOT TIPOTPaM-
Me (3aJ105KEHHOM B XPOMOCOMHOM aIapare 3UroThbl) U MPOUCXO-
[T B KOHKPETHBIX YCJIOBUSIX CPEJIbL, CYIIECTBEHHO BJIUSIONIEH HA
MIPOIIECC Peai3alui TeHeTHYeCKOl MH(GOPMAINE B OHTOTeHe3e
ocobu.

Bech 06beM Takoil WHGOPMAIINE O COBOKYITHOCTH TIPU3HAKOB
U CBOICTB Gy/IyIero opranusaMa COIepsKuTCs B siape 3uroTor. O6-
pasoBaHue KJIETOK TeJla MHOTOKJIETOUHOTO KUBOTHOTO OCYIIIECTB-
JISIETCS B TIPOIlecCe MUTOTUYECKOTO JEIEHHST 3UTOTHI U TTOCTIeyTo-
IUX MOKOJIEHUI KJIETOK, NEHTUYHBIX eIl 110 CBOEI TeHEeTHYECKON
undopmari. M tem He MeHee Tesio cOPMUPOBAHHOTO OPraHM3-
Ma COCTOUT M3 Pa3HBIX THUIIOB KJETOK — HEPBHBIX, MBIIIEYHBIX,
AIMUTENUAIBHBIX U T. ., — Au(HepeHiimpoBaHbIX, OTIUIAIONIX-
cs1 110 cBoeMy cTpoeHuio u dyHkimsaM. [louemy ke npu Hammamm
O[IMHAKOBOI y BCEX HUX F€HETHYECKON MHMOPMAIUU OHU CTOJIb
pasnoobpasubr? Uro ke obecneunsaer ux AudepeHnupoBKy
B OHTOTEHe3e?

T'eneruueckass ocHoBa audQepeHIupoBKu — usbupareibHas
AKTUBHOCTD OIPEIEJIEHHO} YaCTH reHOB U3 0011ero Habopa B KJIeT-
Kax pa3HbIX TKaHeil. B opHux kiertkax (GhyHKIIMOHUPYET OHA TPYII-
14 TeHOB, B IPYruX — uHble rpyIrbl. COOTBETCTBEHHO, B KAXKIOM
KJIETOYHOM THUIIE CUHTE3UPYIOTCS KOMILJIEKCHI CIEIM(pUIecKux
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GEJIKOB, OTPE/IETSIONIUX CTPYKTYPHBIE U (DYHKIIMOHATBHBIE CBOA-
CTBa KJIETOK. ITOT (heHOMEH MOMYUNIT HazBaHue dugdepenuuans-
Hotl axcnpeccuu (axmuenocmu) 2eno8. BO3HUKAIOT cjenyonue
BOIIPOCBL: YTO K€ peryJiupyer akTUBHOCTb IeHOB? UeM orpezesis-
I0TCS PA3JINYHbBIE ITyTH PA3BUTHS KJIETOK B (POPMUPYIOIIEMCS Opra-
HU3Me?

amexo He Bce akTOPHI, Ompeesionie mporecchl audde-
PEHIMPOBKH, u3ydeHbl. OHAKO M3BECTHO, YTO HA PA3HBIX ITa-
[IaX OHTOreHe3a aKTUBHOCTb '€HOB 3aBUCHUT KaK OT BHYTPEHHUX,
TaK W OT BHEITHUX (PaKTOPOB.

Ha cambIx paHHUX 3Tanax ApobseHust MesKiy GOpPMUPYIOIIU-
MICs OIACTOMEPAMU BO3ZHWKAIOT PAa3UYUs B XUMHUYECKOM CO-
CTaBe WX IUTOIIA3MbL. ITO OOBSCHIETCS HEOHOPOAHOCTHIO TIH-
TOIJIA3MBI 3UTOTHI (Hanpumep, y ampuOuii eie B siilleKIeTKe
cO3/1aeTCsl HePaBHOMEPHOE paciipe/ie;IeHne JKeJITKa U TUTMEHTA).
CuwnTaeTcs, 4TO UCXOMHOE pa3jnyne B IMUTOIIA3MATUICCKOM
OKPY’KeHUU sijiep B O1acTOMepax MPUBOIUT K aKTUBAIIMU B HUX
Pa3HBIX TPYIII TEHOB.

Ha Gozee mosguux sTanax sMOPHMOHAIBHOIO Pa3BUTHUSI OBLI
obHapykeH heHoMeH aMOPuUoHarvrol undykyuu. Tak HA3BIBAIOT
BJIMSTHUE OJIHON TKAaHW HA JIPYTYIO, COCEHION, KOTOPOE TPUBO-
IUT K 06PA30BAHUIO B MECTE KOHTAKTAa HOBOI TKaHu (Harpumep,
y aMmbubuii Tpu GOPMUPOBAHUHI TACTPYJIbl ME30IEPMA BO3HIKA-
€T B 9KTOJlepMe 110/l BO3/IefiCTBUEeM KOHTAaKTHPYIOlel ¢ Hell 9H-
Togepmbr). CrepoBaTeibHO, SMOPUOHANBHAS MHIYKIIUSA TTPUBO-
JIUT K YBEJWIEHUIO YUCTA KJIECTOYHBIX TUTIOB, & OCYIIECTBIISETCS
OHA 3a CYET BBIJIEJIEHUS KJIETKAMU OCOOBIX BEIECTB — HHYKTO-
poB (GEJIKOB U APYIHX BEIIECTB).

Ha aramax sMOPHOHAIBHOTO U TIOCTAMOPUOHAIBLHOTO Pa3BU-
THst GOJIBINOE 3HAYCHUE UMEET 20PMOHANLHASA PEYNAyusi POCcTa
n muddepertpoBku. ['opMoHbI (BerecTBa, BbIessieMble JKee3a-
MU BHYTPEHHel CeKpelnn) OKa3blBalOT BO3/IeHCTBIE HA Pa3Iny-
Hble OpPTaHbl W TKaHW, 0OYCTOBIMBAIOT UX HOPMAJBHOE Pas3BU-
THE, aKTUBHOCTH TE€HOB, (DOPMUPOBAHUE TIOJAa W PA3MHOKCHIE
OpraHu3MOB.

PaccmotpuM, Hanipumep, peryJdiuio Metamopdosa y amdu-
6uil, B X07ie KOTOPOTO B OPTaHU3Me MPOUCXOIUT MHOKECTBO Pas-
HOOGPasHbIX n3MeHeHuit. OiHN Oprafbl (JIMYMHKN TOJOBACTIKA)
paspymiaioTcs, [pyrue (OpraHbl B3pOCJON JIATYIIKW) YCUJIEHHO
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pacTyT M pa3BUBAIOTCA. Bce 9T M3MEHEHUS TPOUCXOMAT 110/
BJIMSTHMEM TOPMOHA MIUTOBUAHON sKese3bl. JImunHKu aMbuouii,
JINIIIEHHbIC TUTOBUIHOM JKeJie3bl, He TIPeTepIeBA0T MeTaMop-
(bosa (opHako y onepupoBaHHBIX JUYUHOK €TI0 MOKHO BbLI3BATD,
€CJTM BBECTU UM TOPMOH).

OcobeHHo HarJsijiHa poJib TOPMOHOB HA MHOTOYKCJIEHHBIX
pUMepax HapylIeHWH B JeSITeTbHOCTU JKeJle3 BHYTPEHHel ceKpe-
I[N Y YeJI0BEKA, XOPOIIO U3BECTHBIX MeuKaM. Tak, pu u3bbITou-
HOM 00pa3oBaHUK FOPMOHA POCTA MOTYT Pa3BUBATHCS THTAHTHI
JIBYX- U JlayKe TPEXMETPOBON BBICOTHI. B cirydae ske HerocTaTOuHOM
CEKPEIH 3TOTO TOPMOHA JIIOJI CTAHOBATCSA KapJukamu (PocT —
ot 60 mo 140 cm).

Ha Bcex 6e3 MCKITIOUEHMsT 9TAlaX OHTOTEHE3a 3HAUUTETHHOE
BJIMSTHUE HA Pa3BUTHE OPTAHU3MOB OKa3bIBAIOT (PaKmMOpvlL HEULHell
cpedvt (TeMIieparypa, CBET, JaBJEHKE, TPABUTAIMSI, COCTAB IHIIN
[0 COIEPKAHUIO XUMITYECKUX 9JIEMEHTOB U BUTAMUHOB, PAa3HO00-
pasHbie dusnueckue u xumnieckue dakropsr) (puc. 40).

Puc. 40. BAusiHe OCBelleHMsl COAHEUHBIMU AyHaMK Ha POCT LIbIMAST.
LIbinAsiTa OAHOTO BO3pacTa NMOAyYaAM OAMHAKOBYIO MULLLY, He
coaepxalltyto BuTammHa D. OAuH ubInAeHOK (cnpaBa) moABepracs
MOAYHaCOBOMY OCBELLEHMIO COAHLIEM [7]
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Jlaske oqHOANIOBbIE GIM3HENBI (T. €. UMEIOIIe UACHTUYHbIN
TeHeTUYECKUI MaTepuas), BBIPOCIINE B PA3JIMUHBIX YCJIOBUSX
U TTO/IBEPTABIITHECS BO3EUCTBUIO PA3JINIHBIX (PaKTOPOB CPEIH,
MOTYT OYeHb CUJIbHO OTJINYATHCS JIPYT OT JPYyTa IO MHOTUM ITPH-
3HakaM. B Ouosioruu, MeauiHe U BETePUHAPUU HAKOIIMIOCH
OTPOMHOE KOJIMYECTBO (haKTOB, IEMOHCTPUPYIOIIUX TTOBPEK/IAI0-
1iee BJIMSHHME Pa3jnYHbIX (PaKTOPOB CPEbl HA PA3BUBAIOIIUICS
opranusM. B mocsiennue necstusietusi ¢chOpMUPOBAJICS CaMO-
CTOATEJIbHBIN Pasziesl MeAUKO-OMONIOrMYeCKUX HayK — mepamo-
nozus. ViccienoBanusi B 9TOH 00JIACTH TIOCBSIIIEHBI U3YYEHUIO
YPOJICTB ¥ TIOPOKOB Pa3BUTHUST OPTAHU3MOB, BBISICHEHHUTO TIPUYIH
WX TOSIBJIEHUS ¥ poJik (haKTOPOB cpeibl. MHOTHE U3 BBISIBJIEHHBIX
mepamozernog ((HakTOPOB, BHI3BIBAIOIINX YPOJICTBA U TTOPOKU
Pa3BUTHS) OKA3AJINCH PA3JIUYHBIMU XUMUYECKUMU BeIeCTBaMU,
C KOTOPBIMH Y€JIOBEK KOHTAKTUPYET B TOBCEIHEBHOW KU3HU:
HUKOTUHOM, AJIKOTOJIEM, PA3JUYHBIMU CUHTETUYECKUMU COEJU-
HEHUSIMH, JIEKADCTBEHHBIMU TIperaparaMu (1py HEMPAaBUJIbHOM
UX npuMeHeHun ). BoisiBieHO TeparoreHHoe jieiictBre psija (pusu-
yecKuX (PaKTOPOB — PA3TMUHOTO BU/A U3IYIEHUs], YIbTPA3BYKa,
BUOpaIK, 2JEKTPOMATHUTHOIO MOJIS U T. I1.

Wcenenosanus mogo0HOrO poja UMEIOT OIPOMHOE IIPaKThye-
CKOe 3HaueHNne, BO3pacTalolee 1Mo Mepe 3arpsisHeHHsT 4eJI0BEKOM
OKpYKaloTell ero cpe/bl. JHaHNE 3aKOHOMEPHOCTEH TTPOTIECCOB
HOPMAJIBHOTO PA3BUTHUSI U TIPUYUH HAPYIIEHUI OHTOreHe3a JIEKUT
B OCHOBE TIPEYIPEXKAEHNs] AaHOMAJINI TOPOKOB PA3BUTHSA Y JIIO-
Jitcii
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§ 1. HacnepcTBEHHOCTb U UBME@HYUBOCTb —
beHAaMEHTaHbeIe CBOMCTBA XXUBbIX OpraHU3mMoB

[Tpencrapienust 0 TOM, YTO [JisT SKUBBIX CYIIECTB XapaKTE€PHBI
HACIEOCMBEHHOCTD U USMEHUUBOCITD, CTOKUIINCD €Il B IPEBHOCTH.
Brio 3amedeno, uTo Mpy pa3sMHOKEHUH OPTaHU3MOB U3 TIOKOJIE-
HUS B TIOKOJIEHUE TIepe/laeTcsi KOMILJIEKC MPU3HAKOB U CBOICTB,
MPUCYTITUX KOHKPETHOMY By (TIPOSIBJICHUE HACIEICTBEHHOCTH ).
OpHAKO CTOJIb K€ OYEBUHO U TO, YTO MEKIY OCOOSME OIHOTO
BUJIA CYIIECTBYIOT HEKOTOPBIE pa3nyus (IIPOsIBICHUE M3MEHYHU-
BOCTH).

3HaHWe 0 HAIMYNE HTUX CBOWCTB UCTIOIB30BAJIOCH TTPU BhIBEJIE-
HUW HOBBIX COPTOB KYJIbTYPHBIX PACTEHUH U TIOPOJT IOMAITHUX K-
BOTHBIX. VICCTapy B CEIbCKOM XO3SIHCTBE IIPUMEHSLIACH 2UOPUOU3a-
Yusl, T. €. CKPEINBAHUE OPraHMU3MOB, OTJIHYAIONIIXCS APYT OT
JpyTa 1o KakuM-1u60 npusHakam. OxHako 10 koHia XIX B. Takast
paboTa OCYIIECTBISIIACH METOOM TIPOO ¥ OIMUOOK, MOCKOJIBKY
He ObLIM M3BECTHBI MEXAHU3MBbI, JIEKAIIHe B OCHOBE MPOSIBICHUS
HOJOOHBIX CBOMCTB OPraHU3MOB, a CYIIECTBOBABIIKME HA 9TOT CYET
TUTIOTE3bl MIMEJIM YHUCTO YMO3PUTEIbHBIN XapaKTep.

B 1866 1. BeIIEn B cBet Tpya I'peropa Menpesnsd, demckoro
uccsenoBaresist, «OTbIThI HaJl PACTUTEIbHBIMI THOPUaMi». B HeM
GBI OMUCAHBI 3AKOHOMEPHOCTH HACJIEIOBAHUST TPU3HAKOB B 110-
KOJIEHUSIX PACTeHMiT HECKOJIbKUX BUIOB, KoTopeie I. Menmesnb
BBISIBUJI B Pe3yJIbTaTe MHOTOYMCJEHHBIX U TIIATEIBHO BBIMIOJI-
HEHHBIX dKcrepuMeHToB. Ho ero mcciieioBanue He TPUBJIEKIIO
BHUMAHWS COBPEMEHHUKOB, HE CYMEBIIUX OIICHUTH HOBU3HY
U TyOuMHY Kjieil, oepeuBIINX 001U YPOBEHb OMOJIOTNYeCKUX
Hayk toro Bpemenu. Jlumnmb B 1900 1., 110C/I€ OTKPBITHSI 3aKOHOB
I. Menpemns 3aHOBO M HE3aBUCHMO JIPYT OT JIpyTa TpeMsI MccJie-
nosarensvu (I. ge @pusom B lommanaun, K. Koppercom B Tep-
MaHUU U J. YepMakoM B ABCTPUN), HAYMHACTCS PAa3BUTHE HOBOW
GUOJIOTUYECKON HAYKU — 2eHemuKiy, N3yJaiolieil 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH ¥ M3MEHYUBOCTU. ['peropa Menmens crpaBen-
JINBO CYMTAIOT OCHOBOITOJIOKHUKOM 3TOH MOJIO/0i, HO OUYeHb
OGypHO pasBUBAMOIIEICS HAYKH.
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OcHoBHbIE TOHSITHS COBpeMeHHOﬁ IF€HETUKH.

@ HacnepcTBeHHOCTbIO Ha3biBaeTCA CBOMCTBO OPraHW3MOB MOBTO-
pATb B pALY NOKONEHUI KOMNNEKC NpU3HaKoB (0COBEHHOCTH
BHELHEro CTPOEHMSA, PU3N0NOTUM, XMMUYECKOTO COCTABA, XapaK-
Tepa 0OMeHa BelLecTs, MHAUBUAYANbHOMO Pa3BUTUA U T. 4.).

@ WU3MeHYUBOCTb — ABNEHNE, NPOTMBOMNONOXHOE HAaCNeLCTBEH-
HocTu. OHa 3aK/toYaeTcs B U3MEHEHUM KOMOUHALMI NPU3HAKOB
UMY NOSIBNIEHWM COBEPLIEHHO HOBBIX MPU3HAKOB Y 0COOEM fLaHHOTO
BUAA.

Birarogapsi HacIeICTBEHHOCTH 00ECIeYrBaeTCsT COXpaHEHUE
BH/IOB HA MPOTSDKEHUN 3HAYUTENBHBIX TTPOMEKYTKOB (JI0 COTEH
MIJLTTIOHOB JieT) BpeMeHH. OIHAKO yCIOBUSI OKPYSKafoIIeil Cpeibl
MEHSIOTCsT (MTHOT/IA CYIIIECTBEHHO) C TeUeHNEM BPEMEHM, U B TaKNX
CJIYYasgX M3MEHYHBOCTD, MPUBOMAIIAA K Pa3HoOOpasuio ocobeit
BHYTPH BH/a, obecriednBaet ero BhukuBanue. Kakume-to m3 oco-
Geit okasbIBAIOTCSA GoJiee PUCTOCOOJEHHBIMU K HOBBIM YCIOBHU-
SIM, 9TO W TI03BOJISIET UM BBIKUTH. Kpome TOTO, M3MEHUMBOCTH
MO3BOJISIET BUJIAM PACIHIUPSITH TPAHUIIBI CBOETO MECTOOOUTAHMS,
0CBanBaTh HOBbIE TEPPUTOPUMU.

CoueTanne /ByX yKa3aHHBIX CBOWCTB TECHO CBSI3aHO C TIPO-
1eccoM aBosonuy. HoBble MpU3HAKM OPTAaHM3MOB MOSBIISIOTCS
B pe3yJIbTaTe U3MEHUMBOCTH, a GJIaro/iapsi HacJieJICTBEHHOCTH OHU
COXPAHSIOTCS B MTOCJIEAYIONMX TTOKOIeHnsX. HakannmBanne MHO-
JKeCTBA HOBBIX MTPU3HAKOB MPUBOIUT K BOSHUKHOBEHUIO JIPYTUX
BUIOB (TIP OTHOBPEMEHHOM JEHCTBUM APYTrUX (aKTOPOB 9BO-
jgonuu; cM. riasy 13).

Ilepedaua nacredcmeennvix npusHaKos B psiy TOKOJIEHUA 0CO-
Geil OCyIIECTBIISIETCST B TIPOIIEcCe Pa3MHOKeHust. [Ipu mosioBoM —
yepe3 IMOJIOBbIE KJIETKHU, MPU GECIOJIOM HACJIEICTBEHHBIE TIPH-
3HAKW TIEPealoTCs ¢ COMATUUECKUMU KJIeTKaMu (CM. TJIaBy 7).

Eounuyamu nacredcmeennocmu (ee MmamepuaivHbiMu Hocume-
JAAMU) A6NSAIOMCsL 2eHbl. B QYHKIIMOHAIBHOM OTHOIIEHHH KOHK-
PETHBII TeH OTBEYAeT 3a PAa3BUTHE KAKOTO-TO MPU3HAKA. DTO He
MPOTUBOPEYUT TOMY OIPEIETEHUI0, KOTOPOE MBI JIaBal TCHY
Bbie (cM. TiaBbl 3 U 4). C XUMUYECKOW TOYKHU 3PEHUS TeH —
yuactok mostekysibl [JIHK. On conepskut renernueckyio nngopma-
MO O CTPYKTYPE CHHTE3UPYEeMOTo Oesika (T. e. TIOCTIeI0BaATEb-
HOCTH aMHHOKHCJIOT B GeJKOBON MosiekyJie). COBOKYITHOCTD BCEX
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r€HOB B OPTaHU3ME OIIPeLeIsieT COBOKYIIHOCTh KOHKPETHBIX Oel-
KOB, CMHTE3UPYEMbBIX B HEM, YTO B KOHEYHOM CUETe TPUBOAUT K
dopmMrpoBaHUIO CTIETN(UIECKIX TPU3HAKOB.

Y MpoKaprOTHON KJIETKU TEHBI BXOAT B COCTaB €AMHCTBEHHON
mouiekysbsl IHK, a y aykapuortnoit — B mosiekyast JJHK, 3axiio-
yeHHbIE B XpoMocoMax (cM. riiaBy 4). [Ipu aTom B mape romosio-
TMYHBIX XPOMOCOM B OJIHMX M TeX K€ y4acTKaX PacrojiaratoTcst
TeHbI, OTBeYarole 32 Pa3BUTHE KAKOTO-TO NMPU3HAKa (HAINpH-
Mep, OKpacKa IIBeTKa, (hopMa ceMsiH, I[BET I71a3 y yesoBeka). OHu
MOJTYYNJIN Ha3BaHUE ALICbHbIY 2eH08. B OHY TTapy aiebHbIX
FeHOB MOT'YT BXOAUTH JIMOO0 OAMHAKOBbIE (110 COCTaBY HYKJIEOTHIOB
U OTIpeIeIIeMOMY MU TIPU3HAKY ), JTOO OTJIMYAMOIINECS TeHBL.

[Monusitne «npusHax» CBI3aHO ¢ KAKIM-TO OT/ICTHHBIM KaueCT-
BOM opratuaMa (MopdoIornyecknM, GU3NOJI0rnIecKuM, OUOXH-
MUYECKHUM ), TT0 KOTOPOMY MBI MOXKEM OTJIMYUTH €r0 OT JPYroro
opranusma. Hanpumep: riasa roxy0ble njin Kapue, IIBETKU OKpa-
NIEHHbIE WJIM HEOKPAIlleHHbIE, POCT BBICOKHMI WJTM HU3KUH, TPyII-
na xkposu 1(0) wiu 11(A) u T. 1.

@ COBOKyI‘IHOCTb BCE€XTeHOB Y OpraHn3ma Ha3blBaeTCsa reHoTUnom,
a COBOKYMHOCTb BCEX NPU3HAKOB — CIDEHOTVII'IOM.

Denotun hopmupyercss Ha 6ase TEHOTUIIA B OMPEIETEHHBIX
YCJIOBHAX BHEIHEH Cpelbl B XO/e MHINBUAYAJIbHOTO PAa3BUTUS
OpraHu3MoB (cM. r1aBy 8).

§ 2. 3aKOHOMepHOCTU HacnefoBaHUA,
yctaHoBneHHble . MeHpenem

Monornopuanoe ckpemuBanie. HekoTopbie 3aKOHOMEPHO-
CTH HACJ/IeZ0BAHU, KaK YK€ OTMEYaJoCh Bbilie, ObLIA BIIEPBbIE
ycranoBsienbl I. Menyiesiem. On jlocTur ycriexa B CBOUX 9KCIIe-
puMeHTax Ojarogapsi UCIIOJIb30BAHUIO 2UOPUOOLOZUUECKO20 Me-
moda — CKpelUBaHus OPraHu3MOB, PA3JINYAIOIIUXCS 110 KAKUM-
Jaubo TpU3HAKAM, U aHAJIU3a BCEX MOCJEAYIONNX MOKOJECHUI
C TIEJIBI0 YCTAHOBJECHUS 3aKOHOMEPHOCTEW HACJeIOBAHUS 3TUX
HPU3HAKOB. THOPUI0IOrMYeCcKIii METO U 10 HACTOSIIIEr0 BPeMEH!
OCTaeTCs OJTHUM M3 OCHOBHBIX B T€HETUYECKUX MCCJICIOBAHUIX.

I'. Mennesb ycoBepIieHCTBOBAJT IAaHHBIN METO/I, M B OTJIMYHE OT
CBOUX TIPEJIINECTBEHHUKOB, aHAJM3UPOBAJI HACJIe/[OBAHNE OrPaHU-
YEeHHOTO KOJINYeCTBA TPU3HAKOB (OTHOTO, BYX, Tpex). [Ipu atom
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OH BBIOUPAJI IIPUSHAK C AIbMePHAMUSHBIM (KOHMPACMUPYIOUUM)
npossieHueM ero 'y CKpelnBaeMbIX OpraHu3MoB. Tax, oH cKpe-
IMBAJ COPTA TOPOXa ¢ OKPALIEHHBIMU U OEJIBIMHU I[BETKAMU,
TJAaIKUMHA ¥ MOPHIMHUCTBIMU ceMeHamMu U T. . Kpome ToTO,
Mewnnesnnb TpoBEPST TIepe/i CKpeNuBaHUEeM, HACKOJBKO YCTONIH-
BO HACJIEYIOTCSI BbIOpAHHbIE UM IIPU3HAKK B PSAAY HOKOJEHUI
TIpU caMOOTTbLJIEHNH. B mpoiiecce skcTiepuMeHTa UM TTPOBOIMIICS
TaKKe TOYHBIA KOJUYECTBEHHBIA y4eT BceX rMOPUIHBIX pacre-
HUIT BO BCEX IMOKOJICHUSX.

Momnoru6puanoe ckpemusanne. I u I sakonsi I'. Menzaens.
MoOHOrHOPUIHBIM HA3bIBAETCS TAKOE CKPELIMBAHKE, IIPU KOTOPOM
POIMTENBCKUE TIAPhI PA3JIMYAIOTCS TI0 OJIHOMY MPU3HAKY. B cBOMX
orbITax MeH 1eIb NCTI0Ib30BaJ TOPOX: OTIIOBCKOE PAcTeHUe C Kpac-
HBIMU IIBETKAMM, a MAaTePUHCKOE — ¢ OeJIbIMU MU HAaoOOPOT.
PoaurenbcKrie OpranuaMbl, B3STbIE /s CKPeluBaHust, 0003Ha-
YaT JaTUHCKOM OykBoil P (puc. 41 u 42).

Pogntenun P

FameTbl G

'mbpua, nepsoro
nokonexus F;

Fametol F; Q d A a

Mmbpunapl
BTOPOro
nokonexuvs Fo

Puc. 41. Cxema MoHOrM6pUAHOTO ckpelunBaHus. HacaeaoBaHue
nyprypHoM 1 6eAoit OKpacku LIBETKOB Yy ropoxa: A — haktop
nypnypHon; a — cpaktop 6eroi okpacku Lsetka [12]
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Poautenn P Q X d E| |E|
1 1
Fametsl G A
v v
Mmbpnabl Fq Q X d 8
J
FameTbl Fy Ql—> ‘
: d
~(4) | 4

Mmbpuabl Fy

Puc. 42. Cxema, MAAIOCTPUPYIOLLAs MOBEAEHUE Mapbl FTOMOAOTMYHbIX
XPOMOCOM NMPU MOHOTMOPUAHOM CKpelumBaHmu: A — dpakTop
MypnypHON OKpacku LIBETKa; @ — (pakTop Geaoi okpacku [12]

ITosryueHHbIE B pe3yJbTaTe CKpelIMBaHus THOPUIbI IIEPBOIO
nokoJsienust F; obnaganm ToabKo KpacHbiMu 1Berkamu. Cieno-
BaTeJIbHO, TIPU3HAK BTOPOro poauress (Oesbie 1BETHI) HE MPO-
spuiica. [Ipeobaaganue y ruGpuaoB II€PBOTO IIOKOJIEHUS IIPH-
3HaKa OTHOTO U3 poauTesneil (KpacHble IIBeTKN ) MeHae b Ha3Basl
QOMUHUPOBANUEM, & CaM ITOT NPUHAK — OOMUHAHMHbIM (<IIpe-
obnagaromumy ). «[loxasiseMbiii»> npusHak (Gesible IBETKU) 10-
JIVUUJT Ha3BaHWE PeUeccusHozo.
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Denomen npeobaaganusg OQHOIO U3 IPUSHAKOB y 6cex Tu6-
PHIOB IIEPBOro MOKOJIeHN MeHAeIb OIPeAeIn KaK 3aKoH eou-
HooOpasust zubpudos nepsozo noxorenus (I saxon Mendens).

ITpu cKpeluBaHUK OJHOPOIHBIX THOPUIIOB TIEPBOTO MOKOJIE-
HUSE MesKLy co0oil Bo BropoM 1tokoJsiernu F, Meneb Habo1a1
MOsIBJIEHUE PACTEHUI KaK ¢ JOMMHAHTHBIME (KpacHbIe I[BETKH ),
TaK ¥ ¢ pereccuBHbIMU (GeJible BETKM) IPU3HAKaMU. JTa 3aKO-
HOMEPHOCTh HOCUT HasBaHUe pacujenienus. V1 OHO OKa3bIBaIOCh
HE CJIyYailHBIM, @ CTPOTO 3aKOHOMEDHBIM: 3/4 OT 00IIero unca
ruOpUIOB BTOPOIO MOKOJIeHUs: F, UMEIOT KpacHble LBETKH, a
1/4 — Genble. IHBIMU CJI0BaMU, COOTHOLIEHME YIC/Ia PACTEHUI
C JIOMUHAHTHBIMU U PEIECCUBHBIMU MPU3HAKAMU COCTABJISICT
3: 1. VI3 31010 CHIEyeT, YTO PEIeCCUBHBIN MpU3HAK y THOPHa0B F|
He ¥cues, a ObLJI OJIaBJIeH U TIPOSIBUJICS] BO BTOPOM TTOKOJIEHU.

Pacienienue Bo BTOPOM IMOKOJIEHUN THOPUAOB ObLIO Ha3Ba-
HO MeHeneM 3axonom pacuenienus 2ubpudos 6mopozo noxKojie-
nus (I1 saxon Mendens).

ITerTasick math 0OBSICHEHUE BBISIBJICHHBIM 3aKOHOMEPHOCTSIM,
ABTOP TEOPHH BBICKA3aJl PSI/L IPE/IOJIOKEHUN O MEXaHU3MaX Ha-
CJIeJIOBaHMS TIPU3HAKOB:

» [OCKOJIbKY Y rOpuaoB F, MpOsIBJISIETCs JINII OJWH [TPU3HAK
(IOMMHAHTHBII ), a BTOPOH (PerecCuBHbBIN) OTCYTCTBYET, HO
BHOBb TIPOSBIIAETCS y THOPUIOB F,, TO, CiIe0BaTeNbHO, Ha-
CJIe[IyIOTCSl He caMM [PU3HAKH, a HACJIEACTBEHHbIe (PaKTOPLI
(kakue-TO MaTepuasbHble YACTUIIBL), UX OILPE/eJIIONINE;

» 3T1 (PaKTOPBI ABIAIOTCA TOCTOSHHBIMU, TPUCYTCTBYIOT B OP-
raHusMe I0IIapHO U IepealoTcsl U3 [I0KOJIEHUS B IIOKOJIeHIe
yepe3 TaMeThbl, IPUYeM B TIOJIOBYIO KJIETKY TOTIA/IaeT JIUIIh
ONIMH HACJIEICTBEHHBIH (haKkTOp U3 Maphl;

» TpU CJUSHUU TOJIOBBIX KJIETOK B HOBOM OpPTaHW3Me€ BHOBD
OKa3bIBAETCS Tapa HACJIEACTBEHHBIX (DaKTOPOB (110 OJHOMY
OT OTIIOBCKOTO W MAaTEPUHCKOTO OPraHU3MOB);

» Hac/e[CTBEHHbIE (haKTOPhI HEPABHOIIEHHBI IO CBOEH <«CHJIE»,
GoJiee «CUJIbHBIIT» JOMUHAHTHBIN TI0fIaBaseT Gojee «Caadblii»
pelieccuBHbIl (4eM U 0ObsCHIETCS erHo0Opasue THOPHUIOB
mepBoro moxosaeHus F);

> B XOI€e OIIOIOTBOPEHMA MOTYT CJIMBATHCA TaMETbI, HECYIINE
60 OZIMHAKOBbIC (baKTopr (TOJII)KO JJOMMHaHTHbIC UJIN TOJIb-
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KO perieccuBHbIe), 1060 pasHbie (OAHA TaMeTa COAEPIKUT
JIOMUHAHTHBIH, ipyrasi — pelleccuBHbIN). B miepBoM ciyvae
y HOBOI'O OpraHu3aMa OyeT MPHCYTCTBOBATh Tapa OJWHAKOBBIX
(hbaxropoB. Menzesb Ha3BaI TaKe OPraHU3Mbl 20MO3U20MHbL-
mu (mubo AA, 6o aa). Bo BTOpoM ciydae OpraHU3MBbI CO-
Jlepskat aBa pas3ubix (akropa — oHU 2emeposuzomuvie (Aa);

» coueTaHue JOMHWHAHTHBIX M PEIECCUBHBIX Cl)aKTOpOB B CTpPOTO
OMpe/IeJIEHHBIX KOMOUHAIUAX 00YCIOBJIUBAET pacllerieHne
MPU3HAKOB B COOTHOIIEHNHU 3 : 1 y THOPHUIOB BTOPOTO MOKO-
snenus F,.

Terepp BMecTO cioBa «(aKTOp» UCIOJIb3YeTCsl «reHy». Bce
MIPE/ITIOJIOKEH NS, BhICKa3aHHble MeHiesieM 0 MeXaHu3Me HacJie-
JIOBAHUS [IPU3HAKOB y OPraHW3MOB, MTOJIYUMUJIN B XOJIe Pa3BUTHUS
HAyKHU TIOJTHOE TIOATBEPIKIECHUE.

Beromuum Tembr u ongTus (taassl 3, 4, 6, 7): TeH Kak yda-
crok moJiekysbl JIHK; XpoMocombr; apHOCTb TOMOJIOTUYHBIX
XPOMOCOM; [TaPHOCTD aJlJIeIbHBIX [€HOB; IIOBe/leHHe FOMOJIOTMYHbBIX
XPOMOCOM TIpU Metioze (B Xo/e 00pa30BaHUs TAMET) U OTLIONO-
TBOpeHnn (puc. 43).

Q. Q LleHTpomepa (3 Q

Puc. 43. ABe napbl rOMOAOTMHHbBIX XPOMOCOM. B Kaxaoi xpomocome
HaXOAWTCst MHOTO reHoB (0603HaueHbl OykBamu). boaee aanHHas napa
XPOMOCOM HeCeT reHbl A U a; 3TO 03HaYaeT, YTO MHAMBHAYYM,
obAaAAIOLLMI TaKMMKU XPOMOCOMAMM, FETEPO3UIOTEH MO AAHHOMY
npusHaky. o cAeayiollel nape (peLeccuBHbIX) reHos b 1 b oH
romosuroteH [1]



104 T'nasa 9. Hacaencrsennocts

Memnjenem 6blIa TPEJIOKEHA W CHCTEMA 3allUCH PE3YJIbTa-
TOB CKPEI[MBAHUS C WCIOJb30BaHUEM OYKBEHHOU CUMBOJIMKH,
KOTOPOI MOJIb3YIOTCA B TeHeTUKe 70 cux mop. [lapabie Hacnenct-
BeHHBIE (GaKTOPHI (T. €. AJIeTbHbIe TeHbI) 0603HAYAIOTCST OTHOM
GYKBOI, ITPU 3TOM JIOMUHAHTHBIN TeH — MIPONUCHOI (HAaIIpumep,
A), a pelleccuBHbBINT — CTPOYHOU (a).

PaccMOTpUM pesyJIbTaThl OMBITOB 10 MOHOTHOPHUIHOMY CKpe-
NIMBAHUIO B BUJIE CXEMBI HA OCHOBE CHCTEMBI 3aIUCH, TPEIJIO-
skennoit Menzenem (cm. puc. 41).

ViKe HPH JKU3HU YUEHOTO B paboTax MCCeaoBaTesieil yKasbiBa-
JIOCh Ha TO, YTO 3aKOHOMEPHOCTH HACJEJOBAHUS TIPU3HAKOB TIPU
MOHOTHOPUTHOM CKPEITUBAHUI TOYAC OTINYAIOTCS OT YCTAHOB-
JIeHHBIX UM. Harpumep, npu cKpemmBaHUN pacTeHUN «HOYHOUH
KPacaBUIbl» C KPACHBIMU W GEJIBIMU TIBETKaMU Bce THOPHIBI F
HUMEIOT PO30BbIE IIBETKH. A BO BTOPOM TTOKOJIeHUH THOPpUI0B F),
HabJoaeTcst paciierienie npusHaka B coorHomennu 1 : 2 @ 1
(pacTeHust ¢ KpaCHbIMH, PO30BBIMU 1 OeJIbIME LBeTKaMi) (puc. 44).

Puc. 44. Cxema HEMOAHOIO AOMUHMpPOBaHUst [9]

B arom ciydae HabGuogaercst IIpOMeKYyTOUHBINA XapakTep Ha-
CJIEJIOBAHUS, T. €. ¥ T€TEPO3UTOTHBIX THOPUIOB (Rr) HE MPOSIBIIA-
eTCsl HU JIOMWHAHTHBIN NpU3HaK (KpacHbIe 1IBETKU), HU pellec-
cuBHBIN (6esbie 1BETKM). ITa 3aKOHOMEPHOCTH HACJIEIOBAHMUS
TOTyINJIa HA3BAHUE HENOIH020 OOMUHUPOBAHUIL.
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Kpome mannoro ¢eHoMeHa GbIIM BBISBICHDBI U JPYTHE 3aKO-
HOMEPHOCTH HacJjel0BaHusd, OTJANYHbIe OT 3aKOHOB Menes.
CJIG,JIOB&TCJH)HO, OHM HE€ ABJIAIOTCA a6COJIIOTHbIMI/I, a UMeEIoT
OTPaHUYEHHBIN XapakTep.

B coBpeMeHHOIT TeHEeTUKE CYIIECTBYIOT MTOHATUS MEHOCHU-
pyrowue npusnaxku (Hacjaeayioluecss 10 3akoHaM MeHjess)
u Hemendenupyrougue (HaCTETyIONHECS O MHBIM 3aK0oHaM). Mewjie-
JIIPYIOIIUX TIPU3HAKOB Y BCEX OPraHU3MOB 00Jibiioe uncsio. Hema-

JIo uX Uy 4yenoseka (tabiu. 8 u puc. 45).

Tabruya 8

Hexoropsie MeHeUpyIOIie NPU3HAKH Y YeJ0BeKa

JloMuHaHTHBIE MIPU3HAKH

PeneccuBublie npusHaku

Bousocsr: Bousocsr:

TeMHbBIE CBETJIble

BBIONIHECS psIMble

He PbIKHE pbIKTE

T'naza: T'naza:

Kapue rony6bie

6oJbIIIe MaJIeHbKUe
bamnsopyxocts Hopwmanbraoe 3penne

PeCHl/llel JUIMHHbIE

Pecnuiipr kopoTkue

Hoc ¢ ropbunkoii

IIpsamoit HOC

CpoboHast MOUYKa yxa

[Ipupocmias mouka yxa

[IIupokas 1esnp Mexk1y pesramu

Y3kas 1IeJIb MEKy pe3laMiu
UJan €€ OTCYTCTBUE

[Mostbie TYGbI

Tonkue ryobt

Hanmaue BECHYUIEK

OrcyTcTBrE BECHYIIEK

[Iectumnanaoctb

HopwmanbHaOE cTpoeHre KOHeuHO-
crei

Jlydiee BirazieHye mpaBoil PyKoid

Jlydiee Biazienne JeBOW PyKOU

Hannune nurmenTa

AnpOuHN3M

ITonoxurenbublit pesyc-hakTop

Otpunarenbblii pe3yc-dakTop
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Puc. 45. HekoTopble HaCAEACTBEHHBIE MPU3HAKM HYeAOBEKA: @ — SIMOUKM
Ha WeKax (AOMUHAHTHbIM NPU3HaK); 6 — NPUPOCILAs MOoYKa yXa
(peLeccuBHbIN NPU3HAK); B — POCT BOAOC MO CPEAHEN AMHUK ADA
(AOMMHAHTHBIM NpU3HaK); I — CNOCOOHOCTb 3arnbaTh s3bIK Ha3aA
(AOMMHAHTHBIN NPU3HAK); A — PACMAIOLLEHHbIA GOABLION NaAeL
(AOMMHAHTHbIN NPU3HAK); € — CNOCOOHOCTb CBEPTBIBATH SI3bIK
TPY6OUKOM (AOMMHAHTHBIN MPU3HAK); X — MOHIOAOMAHBIN pa3pes raas
(AOMMHAHTHBIV MPU3HAK); 3 — aAbOUHU3M (peLleCCUBHBIM NPU3HAK);

M — 3payoK, 3axXOASILLMIA Ha PaAYXKHYIO OOOAOUKY (CLIEMAEHHBIM C MOAOM
peLeccuBHbIi NpusHak) [2]
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§ 3. lurnépupaHoe ckpewmsaHue. III 3aKoH
. MeHpensa

ITpu TUruGPUAHOM CKPENTUBAHUN BBIOUPAIOT POUTEIBCKIIE
OPraHM3MBbl, OTJINYAOIIHECST TI0 JBYM MpusHakaM. MeH/Ieb B CBO-
UX OIBITaX UCIOJAB30BAJ HK3EMILISIPBI TOPOXA, PA3INIAIOIHECS
o 1BeTy U hopMe ceMsTH. DTH MPU3HAKU OH 0003HAYAT COOT-
BercTBeHHO OykBamu A(a) u B(b). PaccMoTpuM pe3yJibTaThl

aTUX OonbITOB (puc. 46 u 47).

Kentbin
P rnankni 3eseHbiit
AABB MOPLUMHUCTBIN
aabb
& DKentbii rnagxui
\ .
Fawersi F r.@’
Q KenTtbii KenTbii KenTbii KenTbiii
rnagkui rnagkuin rnagkunin rnagkuin
)
D
’ BB
XKenTtbii KenTbii KenTbii KenTbiii
rnagkui MOPLLMHUCTbIN rnagkuin MOPLLMHUCTbIN
® | Ty | &
“ Bb bb Bb bb
Fo - N
XKenTtbii Kentbiin 3enexblit 3eneHblin
rnagkuin rnagkuin

rnagkun

aa

BB Bb

XKenTtbii KenTbiii 3eneHsblit 3eneHblin
rnagkui Mop VIHI/ICTbIl7I nafnknii MOPLLMHUCTbIN
¥ Aa Aa aa aa
* Bb bb Bb bb

Puc. 46. Cxema HaCAeAOBaHMSI OKPACKM U (POPMbI CEMSIH Y ropoxa:
A — XeATasi, a — 3eAeHasi; B — raaakasi, b — mopuumnuctas [14]
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G rameThbl
F1

PepykuvoHHoe neneHne
(ABa BO3MOXHbIX
Habopa XxpoMocom)

P

Ob

gl

Puc. 47. Cxema He3aBUCMMOTO PACNpeAeAeHUs NMPU3HAKOB Mpu
AMIMOPUAHOM CKpelBaHnu: A, B, a, b — AOMMHaHTHble
1 PELIECCUBHbBIE AAAEAM, KOHTPOAMPYIOLLME PA3BUTHUE ABYX MPU3HAKOB;
G — rameTbl, NOAOBbIE KAETKM POAUTEAEN; Fi — rMOPUAbI NEPBOTO
NOKOAEHUs; Fy — rbpuAabl BToporo nokoaeHus [10]
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W3 npuBeneHHol Ha puc. 46 cxeMbl BUIHO, 4TO y TUOPHUIOB
[IEPBOTO IOKOJIeHUsd F; IPOSABIAIOTCSA TOMUHAHTHDBIE ITPU3HAKU
(>KenTHIN MBET U TMagKast popMa ceMsiH). A BOT BO BTOPOM TIOKO-
serun rubpuoB F, HaGIOAA0TCST PaCIlelieHe U, KPOMe TOTO,
MOSIBJICHUE PACTEHUI C HOBBIM, B OTJIMYNE OT POJMUTENECH, coue-
TaHWEM MPU3HAKOB — PACTEHUN € KeJITBIMU MOPIIUHUCTBIMU U
3eJIeHBbIMU IVIAJIKUMU ceMeHaMu. Paciiersienne Bo BTOPOM 1OKO-
JieHuu (IIp¥ MHOTOKPATHOM TIOBTOPEHUU KCIIEPUMEHTA) BCET/Ia
OTJINYAJIOCHh 3aKOHOMEPHOCTBIO: 9/16 Beex rubpuIoB UM KeJl-
ThIe TJIajikue ceMeHa, 3/16 — xentbie MOpmUHUCTHIE, 3/16 —
3esienble raajakue u 1/16 — 3esenbie MOPIIMHUCTBIE. DTO MOCITY-
JKUJIO OCHOBaHUEM Uit yTBepxkaenus I saxona Mendens —
3aKOHA He3ABUCUMOZ0 HACAe)08ANUSL OBYX PASHBIX NPUSHAKOS.
On Gasupyercst Ha HE3aBUCUMOM PACXOKIEHUN B Meii03e TOMO-
JIOTUYHBIX XPOMOCOM Pa3HbBIX Map.

Pacemorpum (Kak ObLIO C/IEIAaHO HAMMY JIJIsT MOHOTUOPHTHO-
TO CKPETIBAHUS) PE3YIbTATHI OTMBITOB TI0 AUTUOPUIHOMY CKpe-
NIMBAHUIO, UCTIOJIB3YST TEHETUIECKYIO CUMBOJIMKY (CM. puc. 46
u 47).

UYerpipe THIIA TaMET OIHOTO U3 POJUTENIEH U YeThIpe TUIIA raMeT
JPYroro MoryT oOpasosarth 16 komGuHanuii coueTarus renos A(a)
u B(b) cpenn tubpumos F,, TIOCKOIBKY cOYeTaHHe raMeT Pa3HbIX
TUTIOB paBHOBepoATHO. IIpn mocTpoernn pemerku Ilennera (1o
MMEHU aHTJIMICKOTO TeHeTHKA) IS y4eTa BCeX BApUAHTOB BHUIHO,
HOYeMy paclielieHe BO BTOPOM MmokoJieHuu tubpuios F, 3axko-
HOMepHO cocTtasysier 9 : 3 : 3 : 1.

§ 4. CuenneHHoe HacnepoBaHue. feHeTUYeCKOE
onpepeneHue noja

Hacnenosanue, cuemiennoe ¢ nojaoM. OnHaKO MPOsIBIICHNE
3akona Menzess BO3MOKHO JIMIIb TOr/A, KO IeHbl ABYX pas-
HBIX ajiiesieil (olpezensionye B HallleM IIpuMepe 1BeT u popmy
CeMSIH TOopoXa) JiesKaT B PA3HBIX HapaxX FOMOJIOTMYHBIX XPOMOCOM.
B cayyasx ke pacroJioskeHus TeHOB PasHbIX ajljlesieil B OJ[HOMN
U TOII 7Ke Mape HacJIe[OBaHKe ABYX TIPU3HAKOB GY/IET MPOUCXOUTh
COBMECTHO. JTOT (DEHOMEH TOJIyYnJI HA3BAHUE CUENACHHO020 HA-
cnedosanusl, A TEHbI, JIEKAIIE B OJHON XPOMOCOME, — ClUeNnIeH-
nowx. OHEM HACTIEYIOTCSI BCE BMECTE, T. €. Y 6C€X TOTOMKOB OY/IyT
IIPOSIBJIATBCS 6Ce NIPU3HAKMY, Olpe/iesisieMble CLeIJIeHHbIMU TeHaMU.
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[Toatomy III 3akon Mengend, Tak ske Kak U IepBbIe /1Ba, UMeeT
OTpPaHUYEHHBIN XapakTep.

I'enernyeckoe ompejesneHue moja M HacjeJOBaHHE, CIIel-
JIEHHOE C MOJIOM. B pe3yibrare MPOBENEHHBIX MCCAEIOBAHUI
ODbLIN BBISIBJICHDBI U HACJIEJICTBEHHBIE OCHOBBI PA3/IeIbHOMOIOCTH
y ocobeit oxHoro Bua. [Ipu cpaBHEHUU XPOMOCOMHBIX HaGOPOB
B COMaTHYECKUX KJIETKAX Y OOJIBIIMHCTBA JKUBOTHBIX (M YeI0BEKa)
OKa3aJI0Ch, YTO Y CAMIIOB M CAMOK OHW OJTMHAKOBbI, 32 UCKITIOYCHH-
€M OJTHOHM Tapbl — NO0J0GbIX XPOMOCOM. PaccMOTPUM TIOCIeHIe
1 HacJieZloBaHue 110J1a Ha IIPUMepe YesIoBeKa.

Y JKeHIUHBI Mapa TOJOBBIX XPOMOCOM IPE/CTaBIEHA IBYMS
KPYITHBIMU TOMOJIOTHYHBIMU XPOMOCOMaMH, 0003HAYaeMbIMI Oy K-
Boil X. ¥ MyX4YUH aHAJOTUYHAS TTapa COCTOUT U3 X-XPOMOCOMBI
(Takoii ke, Kak U y JKEHIUH) ¥ APYroi, 6ojiee MeJKOil, Hasbl-
BaeMoil Y-xpomocomoii. TIpu 06pasoBaHuu ramMeT B JKEHCKOM Opra-
HU3Me Bce SIUIEKJIETKH coiepkarT X-XpoMOCoMY, T. €. OJJMHAKOBHI.
CriepMaTo30u/Ibl K€ y MYKYMH OBIBAIOT [BYX TUIIOB: B OJHIX
ecTb X-, B Ipyrux — Y-xpomocoma. CoueTanue 1moJOBbIX XPOMO-
COM B 3UTOTe OlpezeisieT 1o Oyayiiero opranusma (puc. 48).

Puc. 48. Cxema onpeaeaeHnst noAa y Yeroseka. [lorosuHa
CMEePMaTO30MAOB HeceT X-XPOMOCOMY, a Apyrast TOAOBMHA — Y-XPOMOCOMY.
IMoA pebeHKa 3aBUCUT OT TOrO, KakoWM CrepMaTo30MA OMAOAOTBOPUT
suekaetky [10]
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Crasio GbITh, Pa3BUTHE ONPEAEJIECHHOTO TOJIa Y YeJoBeKa
(1 GOJIBIIMHCTBA JKMBOTHBIX) 3aBHCHUT OT TOTO, KAKUM CIIEPMaTo-
souzioM (¢ X- wan Y-XpoMocoMoil) OyIeT OILIONOTBOPeHa siidiie-
KieTka (Bcerza cojepskainas X-xpomocomy). Ilockosbky criepma-
TO30M/IOB JIByX TUIIOB 0OPA3yeTcst PaBHOE YHCJIO, TO BEPOSTHOCTH
poskIeHrst 0cobeil TOTo WM Apyroro moJa paBHas. [loaroMy u
KOJITYECTBO MPE/ICTAaBUTEEH KaKIOTO U3 MOJIOB Y JII0O0TO BUIA
SKUBOTHBIX (KaK My 4esIoBeKa) MPUMEPHO OMHAKOBOE.

s 3akoHOMepHOCTEH, BBIABICHHBIX MeHzaeneMm, He UMeET
3HAYEHUSA TOJI OPTaHU3MOB, MOCKOJbKY MEH/CJUPYIONUe Tpu-
3HAKU OTPENEJNSIIOTCS TeHaMU, HaXOASIUMUCS B HETOJOBBIX
XPOMOCOMaX, & OHU OJIMHAKOBO TMPEJACTABJIECHBI ¥ 0cobeil 060mx
noJioB. IlosnoBbie ke xpomocombl X u Y orsmyaiorcs Apyr ot
JIpyra 110 cocTaBy TeHOB. B Y-xpomocome ecTb reHbl, OTCYTCT-
Bytorue B X-xpomocome, 1 Haobopot (puc. 49).

X
KpacHo-3eneHas cnenora,
remodunus, atpodus Y M
3pUTENBHOMO Hepsa
W apyrvie, CuenneHHble VxTnosuc v apyrve
C NOJSIOM MPU3HaKM ronaHapudeckve
npu3HaKku |
9 O6was useTosas cnenora 9
14 MurmeHTHaa kcepogepma 14
17 BonesHb Oryyn 17
18 CnacTudeckas napannervs ;g
20 PeuvaunBupyowmin 6ynnesHsiii anuaepMonuna
28 [MUrMeHTHbBIN PETUHUT 28
34 Femopparuyeckunin auates 34
CynopoXxHble paccTponcTea

—/

Puc. 49. INonosble Xpomocombl (X 1Y) y ueroseka. CaeBa — X-XpOMOCOMa,
B BEPXHEN 4aCTU KOTOPOM A€XaT FeHbl B HEFOMOAOTMYHOM y4acTKe
¢ Y-xpomocomon. CnpaBa — Y-XpOMOCOMa, B BEPXHEN 4acTu KOTOPOM
AEXaT reHbl B HEFOMOAOTMYHOM Y4acTke C X-XpOMOCOoMoii [5]

Ecnm npusnak omnpesesisieTcst TeHOM, MTPUHAJIEKAITIM Y-XPO-
MOCOME, OH OYZIeT HACJEIOBATHCS 110 MYJKCKOM JIMHUU: OT OTIA
K CBIHY, OT ChIHA K BHYKY. A ecJiil TIPU3HAK OIPEIeISIETCST Pelrec-
CUBHBIM TE€HOM, HAXOSANMMCSI B X-XPOMOCOME, TO Y MYKYUH
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(MMeIONX JIMIIb OfHY X-XPOMOCOMY B Habope) aTOT IIPU3HAK
HpOsIBJIsIETCS], OYyYM B €IMHCTBEHHOM YHc/ie. PaceMoTpuM 3aKo-
HOMEPHOCTH HACJIeJ0BAHUA TAKOIO IPHU3HAKA, KaK JAJbTOHU3M
(<1IBETOBasA CJIEIOTa» ), ONPEAEIAEMOr0 PEIECCUBHBIM TeHOM,
nMmerormuMcst B X-xpomocome (puc. 50).

00 [HOO—O
O 0 DUDmOU

Puc. 50. Cxema pOAOCAOBHOM, NOKa3blBalolas HACACAOBaHME
peLeccUBHOIO NPU3HaKa, reH KOTOPOro AOKaAM30BaH B X-XpOMOCOMe
(B AQHHOM CAyvae — HACAEAOBAHME AAABTOHM3MA): 1 — XKeHLnHa
C HOPMaAbHbIM 3peHMEM; 2 — MY>KYMHA-AAALTOHUK; 4, 5, 7 — nX AeTH,
BCE MMEIOLLME HOPMAABHOE 3pPeHNE; 3 — MYX MepBoi aouepu (4);

6 — xeHa cblHa (5); 8 — Myx BTOpO#I AouepH (7); 9, 10 — BHyuKa
M BHYK C HOPMaAbHbIM 3peHnem OT nepBoi aovepu; 11-13 — BHYKH
C HOPMaAbHbIM 3peHMeM OT CbiHa; 14—16 — BHYKM OT BTOPOW A0HepH
(14 — MaAbuMK, CTPaAAIOWMIA AAABTOHM3MOM; 15 — AeBoYKa
C HOPMaAbHbIM 3peHneM; 16 — MaAbUMK C HOPMAAbHbIM 3peHnem) [7]

OueBHUIHO, UTO y MY>KYMH (XapaKTepU3YIOIUXCs OHONU X-Xpo-
MOCOMOIT) JIAJIbTOHU3M Oy/IeT Jallle BCTPEUATHCS, YeM Y JKEHIIHH,
y KOTOPBIX JiBe X-XPOMOCOMBI U JAJIbTOHU3M MOJKET IIPOSIBUTHCS
JINIIT B CJTy4ae TOMO3UTOTHOCTH TIO JIAHHOMY PElleCCUBHOMY T€HY.

0060011125 ckazaHHOE BbIIIIE, MOKHO C/IeJIaTh BIBOJI, YTO IIPU-
3HAKH, TeHbI KOTOPBIX HAXOATCS B TIOJIOBBIX XPOMOCOMaX, Ha-
crelytoTest cBoeobpasHo (He 10 3akoHaM MeHess).
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§ 1. U3meHuuBOCTb, €e hopMbl.
HeHacnepcTBeHHasA U3SME@HYMBOCTb

NamenunBocTh (CM. omnpesiesieHre B TyiaBe 9) OpraHU3MoOB
NposBJIAeTCS B pazHoobpasun ocobeil (0HOTO BU/A, TTOPOJIBI
WM COPTA), OTJIMYAIONINXCS IPYT OT IpyTa M0 KOMILJIEKCY TIPH-
3HAKOB, CBOICTB U KauecTB. [IPUYMHBI TOMY MOTYT ObITh Pa3HBIMIU.
B oxnux cyyasx manible paziamdus (TIPH OMHAKOBBIX TeHOTHIIAX
Yy OPraHu3MOB) OIPEAETSIOTCS YCIOBUSIMU CPE/Ibl, B KOTOPHIX
IIPOMCXOAUT pasdButue ocobeil. B apyrux — pasaudns o0ycioB-
JIEHBI HEOJIMTHAKOBBIMU T'€HOTUTIAMU OpTaHu3MoB. Ha ocHoBaHmM
9TOTO BBIJEJSIOT [Ba THUIIA U3MEHUMBOCTU: HEHACLICOCTNEEHHYIO
(Mmodugpurauuonnyio, gpenomunuueckyio) n nacredcmeennyio (ze-
HOMUNUYECKYIO).

Moaudukanuonnas (¢peHoTUNHYECKAS) UBMEHYIBOCTD 3a-
KJTIOYAeTCs] B TOM, YTO TIOJ] IEICTBUEM Pa3HBIX YCJIOBUI BHEITHEH
CpeJibl y OPraHU3MOB OJIHOTO BUIA, TEHOTUITUYECKU OJIUHAKOBBIX,
Habogaercss u3MeHeHne npusHakoB (enoruna). VsMeHeHus
9TU WHAWBUIYATbHBI W HE HACJACAYIOTCH, T. €. HE TEePeAatoTcs
0COGSIM CITEAYIONUX MOKOJIEHUH. PacCMOTPUM MPOSIBJIEHHUE T10-
JTOOHON 3aKOHOMEPHOCTH Ha HECKOJBKUX TPHMepax.

B onHOM 13 OITBITOB KOPHEBHIIE OyBaHUMKA Pa3pe3asii BIOTb
OCTpOii GPUTBON M BBICA/IUIIN TIOJOBUHKY B PA3HBIX YCJIOBUAX —
B HU3WHE U B TopaX. K KOHITly ce30Ha 13 3TUX MPOPOCTKOB BBIPOC-
JIN COBEPIIIEHHO He MOXO0Kue Apyr Ha apyra pacrenus. Ilepsoe
u3 HUX (B HU3WHE) OBIIO BBICOKUM, ¢ GONBITUMHU JUCThIMU
U KPYIHBIM IIBETKOM. BTOpoe, BhIpociiee B TOpaX, B CYPOBBIX
YCJIOBUSIX, OKA3aJI0Ch HU3KOPOCJIBIM, C METKUMU JIUCThSIMU U T[BET-
koM (puc. 51).

TeHOTHIT ¥ 9TUX JIBYX pacTeHUiT abCOMOTHO UeHTHYeH (Beb
OHU BBIPOCJIU U3 TIOJIOBUHOK OJTHOTO KOPHEBUINA), HO UX (eHO-
THUTIBI CYTIECTBEHHO PA3INJaINCh B PE3yJIbTaTe PA3HBIX YCIOBUIA
npouspacranus. [loToMKku 9TUX IBYX pacTeHuil, BbIpalieHnble B
OJIMTHAKOBBIX YCJIOBWIX, HUYEM HE OTINYAJIUCH APYT OT APYTra.
CrenoBatesibHO, (hEHOTUTTMYECKIE U3MEHEHUS HEe HACIEAYIOTCS.
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a 6

Puc. 51. M3meHeHne oayBaHUYMKA MOA BAUSIHUEM BHELIHWX YCAOBWIA
cpeabl (Mo boHHbE): a — pacTeHue, BbIpaLLEeHHOe B HU3MHE;
6 — B ropax; o6a pacTeHusi — OTBOAKM OAHOW ocobu [13]

Buosnornueckoe 3nauenue mMopndukalnoHHON M3MEHYMBOCTU
3aKyoyaercs B o0ecredeH: WHANBUIYAIbHOM Tprciocobisie-
MOCTU OPTaHM3Ma K PA3JIMYHBIM YCJIOBUSIM BHEITHEN CPEJIbI.

Pacemorpum fpyroit ipumep. [pecraBum cebe, uto 18a OGpata,
OJTHOSTAIIOBBIX OJ3Hena (T. €. ¢ UJAEHTHYHBIMU T€HOTUIIAMM )
BBIOPAJIM eTIle B JIETCTBE Pa3HBIC YBICUCHST: OJUH TIOCBSTILI Ce-
OsI TSKEJION aTJIeTHKe, a APYroil — urpe Ha ckpunke. OUeBHIHO,
yepes JeCATOK JieT MeKAy HUMHU OyjerT HabJo[aThbCs CYILEecT-
BeHHOe (hrsnveckoe pazinuue. M Takxke sicCHO, 4TO y CIIOPTCMEHA
€r0 HOBOPOXK/IEHHbBII CbIH HE POJIUTCS C «ATJETUYECKUMU> TIPU-
3HAKaMU.

Wsamenenns (enorumia mo Bo3/IEHCTBUEM YCIOBUI BHEITHEH
CPelbl MOTYT MPOUCXOIUTH He GECIIPeseibHO, a TOJBKO B Orpa-
HUYEHHOM JuarnasoHe (IUPOKOM MU Y3KOM ), KOTOPbIil 00YCI0B-
Jied reHotumioM. /[narason, B 1peiesiax KOTOPOro Mpu3HaK MOXKeT
U3MEHATbCS, HOCUT Ha3BaHue HOpMbl peakyuu. Tak, Harpumep,
MIPU3HAKU Y KOPOB, YYUTHIBAEMbIE B JKUBOTHOBOJICTBE, — Y/IOH-
HOCTD (T. €. KOJMYECTBO BHIPAOATHIBAEMOTO MOJIOKA) U JKIPHOCTh
MOJIOKA — MOTYT U3MEHATHCS, HO B Pa3HbIX Ipejiesiax. B 3aBu-
CUMOCTU OT YCJOBHUN COJEPKaHUA U KOPMJIEHUS *KMBOTHBIX
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YIOWHOCTD BapPbUPYETCsI CYIIECTBEHHO (OT CTAKAHOB JI0 HECKOJIbKIX
Beziep B cyTKN). B annom ciyvae roBop4T 0 wupoxoi HopMme pe-
akmun. A BOT JKUPHOCTD MOJIOKA OYeHDb HE3HAYNTETHHO KOJIeh-
JleTcsl B 3aBUCUMOCTH OT YCJIOBUH coziep:KaHus (BCETro Ha COTHIE
JIOJIA TIPOTIEHTA), T. €. 9TOT MPU3HAK XaPaKTEePU3YeTCA Y3KOl
HOPMOU peakIuu.

Wrak, ycioBus BHeINHEH cpebl 00YCIOBIMBAIOT M3MEHEHVIST
IIpU3HaKa B Ipe/iesiax HOPMbI peakiuu. I'paHullbl ke mocsueHei
IIPOAMKTOBAHbI reHOTUIIOM. CileloBaTeIbHO, U3MEHEHUS CaMOii
HOPMBI PeakIny MOTYT ITPOM30MTH TOJIBKO B Pe3yJIbTaTe M3MEHEHUS
reHoTumna (T. €. B pe3yJibTaTe TeHOTUITIMYECKO N3MEHYMBOCTH ).

§ 2. HacnepctBeHHas (reHotunuyeckas)
U3MEHYMBOCTb

B manHOM ciiydae TPOMCXOANT M3MEHEHWE TeHOTUIA N Kak
Pe3YJIbTAT MEHSIOTC NpHU3HaKK (MoK ux KoMOuHanmu). Hosbie
NPU3HAKY HACACOYIOMCS, T. €. TIEPEIAIOTCS MOCTEAYIONUM OKO-
JIEHUSIM OPTaHU3MOB.

Bbiziesisior iBe (hOpMbI HACTIEJICTBEHHON M3MEHUMBOCTH — KOM-
Oounamuenyo 1 mymayuonnyro. TIpu KOMOMHATUBHOW CaMU TEHBI
He MEHSIIOTCS, JIPYTUM CTAHOBUTCS JIWIIL MX codeTanue. [Ipu aToii
(dbopMe UBMEHUYNBOCTH UMEIOTIHUECS TIPU3HAKM KOMOMHUPYIOTCS
(B psily TMOKOJIEHUI 0co0eil) Mo-pasHOMY, UTO CO3MAeT OOJBIIOE
pasHooOpasye opranu3MoB. KoMOMHATHBHAS M3MEHYNBOCTD OCYIIE-
CTBJISIETCSI B MIPOLIECCE TIOJIOBOTO Pa3MHOKEHUsT (CM. TJIaBy 7).

CyliecTByer TP ee UCTOYHUKA:

» TIpU HE3aBUCHMOM PACXOK/IEHWM XPOMOCOM B XOje Meio3a
00pa3yIOTCst TAMETBI ¢ Pa3HBIMU COYETAHUSIME TEHOB, T. €. Pa3-
HOKaQYeCTBEHHbIE raMeThl;

» CcoueTaHusi MPH OIUIONOTBOPEHUM T'aMeT PAas3HBIX TUIOB (110
KOMIIJIEKCY T€HOB) PaBHOBEPOSITHBI, 4TO obecrieunBaeT (hopMu-
poBamue pa3HOKaYeCTBEHHbIX 3UTOT, U3 KOTOPBIX PA30BBIOTCS
pasIyaIoNecst MKy coboil 0coow;

» 3a cYeT Mporiecca KPOCCHHTOBEPA TTOBBITIIAETCS Pa3HOOOpasie
raMeT B pe3yJbTare MepeKOMOMHAIIMY TeHOB B XOJle Meio3a
MEXK/Ty TOMOJIOTUYHBIMU XPOMOCOMAMHU.

TMocmoTpum, 4To TIpescTaBsieT coboit KpoccuHrosep (puc. 52).
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IRy

Puc. 52. YnpoueHHas cxema KpoccrHroepa. ABe roMOAOTMYHbIE
XPOMOCOMbI pa3pbiBatoTcst B Touke koHTakTa (I1), M yyacTku mx
BOCCOEAMHSIIOTCS! B MHOM COYETaHMU, BCAEACTBUE Yero 06pasyloTcs ABe
xpomocomsl (Il1), Kaxaas 13 KOTOPbIX COAEPXKMT yHaCTKM 0O6OMX
MCXOAHBIX Xpomocom (1)

B mpodase meiiosa (cM. riiaBy 6) TOMOJTOTMYHBIE XPOMOCOMBI
KaKIOW Taphbl COMMKAIOTCS, PACTIONATAIOTCS TTAPATIETbHO IPYT
IPYTY U MEKIy HUMU 00pPasyioTcst TIPOYHBIE CBSI3U, XPOMOCOMBI
nepekpydyrBaoTcs. Ha aToMm sTarne MoKeT MporCcXOoIuTh (B HEKOTO-
POIT YaCTH JICJISATIIXCST MEFO30M KJIETOK) Pa3pbiB 00EUX XPOMOCOM
HA OJHOM YDPOBHE, B3aUMHBI OOMEH WJIEHTUYHBIMU Y4aCTKaMU
TOMOJIOTUYHBIX XPOMOCOM M BOCCTAHOBJIEHUE IEJIOCTHOCTH KaiK-
JI0M XpoMOCOMBI. B Xozie KpoccuHTOBepa MPOUCXOAUT, TAKUM
06pa3oM, 0OOMEH reHaM¥ MKy IBYMsI TOMOJOTHYHBIMU XPOMO-
coMaMu. ITO 00eCHeUrBaeT HOBbIE COYETAHUST TEHOB MpU 0Opa-
30BAHUN TAMET, a CJIE/[OBATEHLHO, U TIOSIBJICHUE 0COOEH ¢ MHBIME
COYETAHUSIMY MPU3HAKOB, T. €. YBEJIMYUBAETCS PazHOoOpasue
ocobell TaHHOTO BUIA.

MyTaioHHasi UBMEHYHBOCTb. TE€PMITH «MyTalllsi> BIIEPBbIE
Obu1 BBemen B redetuky I'yro ge @pusom (1901 r.), rommanz-
ckrM GoTaHukoM. Mymayueii OH Ha3Bal sA6AeHUE CKAUKOOOPas-
HO020, 6HE3ANH020 USMEHEHUS HACIeICNBEHHOZ0 NPUSHAKA.

Boizensiior Tpu (hOpMbBI MyTaITMOHHOM M3MEHUYUBOCTH:

1) eennvie mymayuu, KOTIa TPOUCXOAT UBMEHEHUS B CAMUX
reHax — B COCTaBe W TOCJeI0BATENbHOCTH HYKJIEOTU/IOB;
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2) xpomocommvie Mymayuy: MISMEHEHUsT OCYTIECTBIAIOTCS Ha
YPOBHE XPOMOCOMbI — yTpaTa (OTPBIB U IOTEPSI) €€ ydacTKa,
MIPUCOEINHEHNE K XPOMOCOME YYacTKa, OTOPBABIIETOCS OT JIPY-
roro, u T. I.;

3) eenomnvie mymayuu — N3MEHEHUS B YUCIE XPOMOCOM
y TAHHOTO OpTaHm3Ma: 00 B KPATHOE YHMCI0 Pa3 TATLIOMIHO-
My Habopy XpoMocoMm — 3n, 4n, 51 ¥ T. [I. — 3TO NOAUNLOUOUS,
6o Ha OJHY MJIH HECKOJBKO XpoMocoM B Habope — (2n + 1),
2n—1),(2n+2),(2n — 2) u . 1. — 2emeponnoudus (puc. 53 u 54).

. P Qan X 2n O"
/\
ravers (1) (7) ‘}

Mpwn pencrteun, Hanpumep, paavaummn nnn
TemMneparypbl FOMOJIOrNYHblIE XPOMOCOMBbI
BCEX Map He pas3oLwincb Npu Menose,

a aHoMarnbHas rameTa (2n) yyactsoBasa
B OMNJ0O0TBOPEHUMN

6 P Q2n X an

ravers Q‘ §)

Fy 2n + 1 2n -1

HepacxoxneHne roMonornyHbIX XpoOMOCOM
NPOU30LLIO TOSbKO B OAHOM nape; o6pa3oBanvch
[Be aHOMaJlbHble ramMeTbl: C JINLIHEN XPOMOCOMOM
(n + 1) n c HepoCcTavyenm 0OHOM XPOMOCOMbI

(n — 1). 3aTem aTK rameTbl y4acTBOBaNN

B ONJ040TBOPEHUMN

Puc. 53. MexaH13M BO3HUKHOBEHMS: @ — MOAUTIAONANN;
6— retepornAoOnAnmn
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a 6

Puc. 54. LIBeTkn: a — AMMAOMAHOIO; 6 — TETPANAOMAHOIO pacTeHust
AMAMM — TUTUYHBIA NPUMEP YBEAUYEHUs pasMepoB, HabAIDAAEMOTO
MpU YABOEHWMM YMCAQ XPOMOCOM [9]

§ 3. Ponb okpy»Katowen cpesbl B BOSHUKHOBEHUM
MyTaLui

[Ipu Bcex hopmax MyTanuii 3aTparnBaeTcsi TEHOTHII, a CJIeJ0-
BaTeJIbHO, TTPOU3OIIE/IIINE U3MEHEHUS MIEPEAIOTCS 110 HACJIEe]l-
ctBy. [Ipmunnamu sxe oxkaspIBAIOTCS pas3indyHble GU3UYECKUEe
u xummudeckre GhakTopbl. B ecTecTBeHHBIX (IIPUPOIHBIX) YCJIIO-
BUSIX 9TO, HAIIPUMED, YIbTPa(UOIETOBOE O0IyUeHNE, PALAALILSL,
TeMIIepaTypa, BbIOPOC B CPeLy XUMUUECKUX BEIIECTB B GOJIBIIIX
KOHIIeHTpanuax (Kak TpYW M3BEP;KeHWN BYJKAHOB) U T. A. [lozx-
MEYEHO, YTO B PEIMOHAX C ITOBBIIIEHHBIM PAJAUAIMOHHBIM (POHOM
(re ecTh JAEiCTBYIONIE BYJIKAHbI) Y OPTAaHU3MOB HAOJII0IAeTCst
6oJIblIIasg YacToTa MyTal[Uii.

DakTopbl, UX BHI3BIBAIOIINE, HOCST HA3BAHUE MYMAZEeHOS.
N3 Tex, ¢ KOTOPBIMU YeJIOBEK CTAJIKUBAETCST TOBCETHEBHO, MOKHO
YHOMSIHYTb aJIKOT0JIb, HIKOTUH, HAPKOTUKH, SIOBUTHIE U JIeKaP-
CTBEHHbIE TIpenapaTsl (HeMpaBUJIbHO NIpUMeHsieMble). Bee oHn
MOTYT BBI3BIBATH MYTAIlUU, TIPUBOIAIINE K PA3BUTHIO ¥ TIOTOMCTBA
pasiInYHbIX 3a00/€BaHUIl U aHOMAIUI PasBUTHL.

MyTarun Takke MOKHO BbI3BaTb Y OPTaHN3MOB CHEINATIbHO,
B aKcIiepuMenTe (J7Is1 HayYHO-NCCJIe/IOBATETbCKUX TIeJiel, B celek-
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1M1 — TIPU BBIBE/IEHUH HOBBIX COPTOB PacTeHUI, TOPOJL JKIUBOT-
HBIX, IITAMMOB MUKPOOPTanusMoB). [Ipu aToM ucnonb3yiorcs
pasHble (GUBUKO-XUMITUECKIE BO3IECHCTBYS, CIIOCOOHBIE TIPUBECTH
K HAMEYEHHOMY Pe3yJIbTaTy.

[To 3HaUeHUIO /JIsT OPraHU3MOB MYTAIlUU MOXKHO Kiaccudu-
IUPOBATh KaK noje3nvle, Helmpaivivie 1 epednvie. Te, KOTOPbIE
YCUJIMBAIOT JKU3HECTIOCOOGHOCTD, MOBBIIIAIT TIOJIOBUTOCTD, Pac-
HIMPSIOT IIPUCIIOCOOUTEIBHBIE BO3MOKHOCTH 0COOEH, OTHOCST
K YUCJTY TIOJIE3HBIX, IPYTHE, C TTPOTUBOIOIOKHBIMUA (DYHKITUSAMU, —
KO BpesHbiM. HeliTpasibHBIMY HA3BIBAIOTCS MYTaIlUU, HE TTPUHO-
csAIre BUAMMON TTOJb3bl WJIN Bpe/a oprann3my. Takas kiaccu-
(pukarus BecbMa yCs0BHA, TIOCKOJIBKY TIPU U3MEHEHUN YCJIOBUM
BHEIITHE CPeJIbl M0JIe3HbIe MYTAIIMU MOTYT OKAa3aThCs BPEIHBIMU
1 Ha06OPOT.

ComMaruyeckue M reHepaTUBHbIE MyTanuu. MyTaiuu MOTYT
MIPOUCXO/IUTh KAaK B COMATUYECKUX KJIETKAX, TAK U B TIOJIOBBIX.
3HaueHne X HePaBHOIIEHHO.

B nepBoM ciryuae maMeHeHMsT KacaloTCsI TEHOTUTIA COMATHYe-
CKOI KJIeTKHW. B Xozie ee jieleHnsT HOBbIE CBOMCTBA MEPeatoTCs
nmoToMKaM (TI0CJIEAYIONTUM MTOKOJIEHUSIM KJIeToK). Ecsin y pacre-
HUST MYTHPYET KJIETKa, M3 KOTOPOil 00pasyercsi TOUKa, a 3aTeM
noGer, To MocjaeAHUil OyIeT UMeTh KayecTBa, OTINYAIOUIME ero
OT JIDYTUX YacTeil JAaHHOTO pacTeHus (Hampumep, Ha KyCcTe dep-
HOH CMOPOAUHBI TIOIBUTCS MoOer ¢ OebiMu srogamu). Yem Ha
Gojiee paHHEN CTajuM PasBUTHUS OPraHM3Ma BO3HHMKAET TAKOIO
poza MyTalius, TeM OOJIbIIe YUYACTOK TKaHU, ee HECYIHil.

Comaruyeckrie MyTallli, BCTPEUAIONIMecs: y YeJloBeKa B TIPO-
ecce HMOPUOHATIBHOTO PasBUTHSI, CIIOCOOHBI IIPUBECTH K HapyIiie-
HUIO PA3BUTHS TOTO WJIM UHOTO OPTaHa, T. €. TIOCJTY>KUTh TTPUIMHON
AHOMAJIMH pa3BUTHS U ypoacTB (cM. raBy 8). He nckiroyeHo, 4to
UMU K€, B YaCTHOCTH, 00bsICHsIeTCA cTaperue ozeil. OmHako mpu
MOJIOBOM Pa3MHOKCHWN TPU3HAKK, BO3HUKIIUE B PE3yJbTaTe CO-
MaTHYECKUX MYTallWii, TOTOMKaM He TepealoTes (T. €. He HacJIey-
I0TCST), TIOCKOJIBKY TU MYTallUU HE 3aTPAruBalOT TaMETHI.

leneparuBHBIe MyTaIIM BO3HUKAIOT B TIpoitecce (OPMUPOBA-
HUST TIOJIOBBIX KJIeTOK. HoBble Mpu3HaKU, 00yCJIOBJIEHHBIE UMH,
HPOSIBJISIIOTCS JIMIIb Y 0CO0eil CIIeAyIoIero moKojaeHus (M ux
ITOTOMKOB) T. €. HAaCJIeYIOTCS.
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8§ 4. [eHeTUKa YenoBeKa U MeANLUHCKAA reHETUKA

W3yuenne HACHEACTBEHHOCTH W M3MEHYMBOCTU y UeJIOBEKA
CBSI3aHO C OIPeeJIEHHBIMU METOIUYECKUMU TPYAHOCTsIMU. Ha-
MIpUMep, HEBO3MOKHOCTH TIPUMEHEHWST OCHOBHOTO METOJA B Te-
HeTHKe — TUOPHUI0TIOTHYECKOTO. HEeBO3MOKHOCTD SKCIIEPUMEH-
TATBHBIX MCCIENOBAHU (JIIOOBIE OTBITH Ha JIOAAX 3aTPEIeHbI
MEXIYHApOaHbIM 1paBoM). [loaTomy B reHernke yesoBeKa HcC-
MOJIb3YIOTCS CIeNUATbHbIE METO/IbI, JAIONNe BO3MOKHOCTh 9(-
(bexkTUBHO BecTH MCCIETOBAHUSI.

OnvH U3 TJIABHBIX €€ Pas/esioB — MeOUUUHCKAS 2eHeMUKA, 3a-
nadeil KOTOPO# CTaju BBISIBJIEHME W MPOMUIAKTUKA HACE/CT-
BEHHbBIX Oosie3HEl ¥ aHOMaJMii pasBuTust. [l 9TOTO IMUPOKO
UCTIOJIB3YETCST 2eHeAN0ZUYecKUll Memoo — M3y4eHue POJOCTOBHBIX
(puc. 55 u 56), T. €. HACIIENOBAHNST TIPH3HAKOB (B TOM YKCJIE U TTATO-
JIOTHYECKNX) B TIOKOJICHUSX JIIOJIeH, HAXOIATIUXCS B POJICTBEH-
HBIX OTHOIIeHUAX. C TTOMOIIBIO JAHHOTO METO/IA MOKHO OIIpejie-
JINTD, IEHCTBUTENBHO JIN U3yYaeMbIil TTPU3HAK HACTE/ICTBCHHBII,
a TaKKe XapakTep HacJe0BaHNs (OMUHAHTHBIN WU PEIECCHB-
HBIH, CIETJIEHHBIN C TTOJIOM WJIN K€ HeT).

a O  Myxunna OO Bpak MyxunHbl (Gbin
XeHaT aBaxapl
O XKeHuwwHa A )KLE )
O=0 PopacTeeHHbIn Gpak
<> Ton He BbISICHEH
O Pogutenun
B OGnapatenb U3y4aemoro npuaHaka oavTe
o O+
® [eTepo3nroTHbIi HOCUTENb ety n Nnopsaok nx poxaeHus
N3y4aeMoro peLiecCcrBHOrO rexHa O
A PaHo ymep
O  PasHosiiLoBbIE 6M3HELI
O-0 bBpak . .
o)b OpHosILoBbIE BNM3HELbI

o
[1]

Haldbeds aa onse

Puc. 55. YcAoBHble 0603HaYeHUS M MPUHLIMIM MOCTPOEHMS
POAOCAOBHOM: @ — HanboAee yrnoTpebUTEAbHbIE CUMBOABI, MPUHSTbIE
MpK COCTaBAEHUM POAOCAOBHBIX YeAOBeEKA; 6 — MPHUMEP POAOCAOBHBIX

YeAoBeKA C AOMMHAHTHBIMM aHOMAaAUSIMM
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0P e
a o—l-hbb\jiébéiTébib
Oooeoem memm

Puc. 56. [NpuMepbl POAOCAOBHBIX YEAOBEKA: @ — C PELIECCUBHBIMM
np13Hakamu; 6 — Mo NOAMAAKTUAMM — LIECTUMAAOCTb (AOMMHAHTHBIN
npusHak) [15]

CooTHoITIEHUE POJIU TEHOTHIIA ¥ BHEITHUX YCIOBHUIT B PA3BUTHH
KOHTPETHBIX MPU3HAKOB MPOSICHSIET OAuU3Het06bill Memod. Tlo-
CKOJIBKY Y OJHOSIHIIOBBIX OJU3HEI[OB OJMHAKOBBIE T€HOTHUIIDI,
COTIOCTABJISISI UX TPU3HAKKM M YCJOBUSI CPE/Ibl B MIEPUOJL PA3BUTHS,
MOJKHO CJI€JIaTh BBIBOJIbI, HACKOJBKO (POPMUPOBAHUE TOTO HJIU
WHOTO TIPU3HAKA JKECTKO OTIPE/IEIISIETCS] TEHOTUIIOM WJIH 3aBUCHT OT
YCJIOBUH CPeJIbl.

Iumoeenemuueckuii memod OCHOBAH HA MUKPOCKOTTHYECKOM
HCCJIEIOBAHNE XPOMOCOM. TTOCKOJIBKY BCe MX 23 mapbl y YesioBeKa
JIeTAJIbHO M3YYeHbI, MOKHO (DUKCUPOBATh U3MEHEHNE YNC/Ia WK
CTPYKTYPBI XDOMOCOM. Y CTAaHABJIUBAsSI CBSI3b STOTO ¢ KOHKPETHBIMU
3a60JICBaHUSIMHU, MOJYYAIOT HAJECKHBIC METO/bI AUATHOCTUKH,
BBISIBJICHUSI HACJIC/ICTBEHHBIX OOJIe3HEH elile Y HOBOPOKIECHHBIX
(puc. 57), uTo oueHb BakHO. IIpy paHHEM BbIsIBJIEHUH psizia 3a60J1e-
BaHUI, MIEPEIAIOIIUXCSI 110 HACJIE/CTBY, JledeHne oKakeTcst ahdek-
TUBHbIM.

MHorue Hacsie/ICTBeHHbIE 3a00JIeBaHYS, CBI3aHHbIE C HAPYIIIE-
HUSMUA OOMEHa BeleCTB, JUarHOCTUPYIOTCS € HOMOIIBIO OU0XU-
muueckux memodog. OHU MO3BOJISIIOT BBISIBUTD JIMOO aHOMAJIbHbIE
Geku-hepMeHThI, JTUO0 MPOMEKYTOYHbBIC TTPOAYKTHI 0OMEHa,
CBUJIETEILCTBYIONIME O Hamunuu GosiesHu. CerogHst yCTaHOBJIEHO
Gonee 1 Thic. 3a60Ie€BaHUIl U HAPYIIEHUI OOMEHA BEIECTB y de-
JIOBEKA, MMEIOIUX HACJIEICTBEHHYIO TIPHPOJLY.
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1 2 3 4 5

AL XK KK KX BXx &A X2

8 9 10 11 12

OO DBO- AN nA AKX XX aa

13 14 15 16 17 18 19

2l AN s
20 21 22

KAIW dk A An A

MW Kk KA BX XA K&

8 9 10 1 12

NO DA AN KK ax

13 14 15 16 17

AR XM M  as  an
18 19 20 21 22

Puc. 57. HacaeacTBeHHble 3a00A€BaHMSI, CBA3aHHbIE C U3MEHEHWEM
UMCAA XPOMOCOM: a — CMHAPOM AayHa (AMILHSS Xpomocoma B 21-7
nape); 6 — cuHapom KaanHdpeastepa (AniHsS X-Xpomocoma
Y MYXXUUHBI); B — CUMHAPOM TPMCOMMM MO X-XPOMOCOMaM (AULLIHSS
X-XpOMOCOMa Y KeHLUMHbI); " — cMHAPOM TepHepa-Lllepwesckoro
(HexBaTKa OAHOM X-XPOMOCOMBbI Y XeHLUMHbI) [2]
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AkryanpHbIe 3a/laud MEIUIUHCKON TeHeTHKU. MOKHO BbI-
JIEJIUTH HECKOJbKO HanboJiee Ba)KHBIX MEPCHEKTUB:

» usydyeHue IPUYUH BO3HUKHOBEHUS MYyTalllid, IPUBOJAIINX
K HACJEJCTBEHHBIM 3a00I€BAHUSIM U aHOMAJIUSAM Pa3BUTHSI
y desioBeKa (pa3Hopojible xumuyeckue u pusnveckue pax-
TOPHI);

» rouck 1 paspaboTKa aHTUMYTareHHbIX TIpernapaToB (Tpeo-
XPAHSIONUX OT EeHCTBUS MyTareHoB);

» npoduIaKTUKA U JIeueHre HACJAEACTBEHHBIX OoJIe3Hei Jemno-
Beka (paspaboTKa METOAOB AMATHOCTUKKM U IOUCKU METOI0B
JICUYEHU );

» pa3BUTHE U PACHINPEHNE MEINKO-TEeHETHUYECKOTO KOHCYIBTHPO-
BaHMSI, KOTOPOE JIOJIKHO MTOMOTATh HACEJEHUIO B TPOTHO3M-
POBaHUU 3/[0POBbsT OYLYIIUX MU POTUBIIUXCS JE€TEN; OUEHD
Ba)KHA PAaHHSSI JUATHOCTUKA TPU GEPEMEHHOCTH.

§ 5. leHeTUKa U cenekuma

leneTnka cayKuUT TEOPETUYECKON OCHOBOI CeNeKIUH — Ha-
YKU, paspadamvleaioueli Memoovl Gblee0eHUs U YAYUUCHUS OPOO
JCUBOMHBLY, COPMOB PACMEHUT, UMAMMOE MUKPOOP2ZAHUIMOB.

Bce 0cobu BHYTPH MTOPOJIBI MJIH COPTA JOJKHBI UMETh CXOJI-
HbIe, HACTE/[CTBEHHO 3aKpeIyIeHHBIC U I[eHHBIE JIJIT YeJ0BeKa
CBOMCTBA — MPOAYKTUBHOCTD, OTIPEICICHHBIN KOMILJIEKC (hU3no-
JIOTHYECKUX U MOP(OJOTMYECKIX KAYECTB, & TAKIKE OMHOTUITHYIO
peaknuio Ha omnpezesentbie GakTopbl cpenbl. Haciemcrsernas
M3MEHYNBOCTh UCXOMHBIX OPTAHU3MOB — OCHOBAHUE /IS CO3[AHUST
HOBBIX TTOPO/] JKHBOTHBIX MJIM COPTOB PACTEHUI.

3Has 3aKOHOMEPHOCTU HACJIETOBAHMS OT/EJIBHBIX TIPU3HAKOB,
MOXKHO coueTaTh MX (IyTeM CKpeNMBaHUsI) y MOTOMKOB. Tax,
HAIIPUMED, Y MIIEHUIIBI MOKHO JOOGUTHCS COYETAHMSI THIIA KOJIOCA
1 XapakTepa pa3BUTHS (SPOBOW UM O3UMBIIT).

Bce cosmantbie 1 co3maBaeMble TOPOIBI M COPTA OTJINIAIOTCS
OT JIUKUX TMPEIKOB. ITO OOBICHAETCS TEM, UTO CEJNEKIUOHEPDI
TeJIEHAITPABICHHO OTOUPAIOT I CKpENuBaHust ocobeil, oba-
JTAOMNUX KAaKUMHU-TO MYTAaHTHBIMU TIPU3HAKAMU, U TIPOU3BOIAT
X KOMOUHAIUHU IIYyTEM CKPENMBAHU.
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OrpomHOe 3HaYeHte /71T PA3BUTHST CEJIEKITNN UMEJIO OTKPBITHE
U UCIOJIb30BalNe NCKYCCTBEHHOTO MyTareHesa, T. €. BO3MOXKHO-
CTH BBI3BIBATDH MOSIBJIEHNE HOBBIX MyTaIlUil Y MUKPOOPTAaHU3MOB,
pacTeHuil WM KUBOTHBIX, BO3JAEHCTBYS Ha HUX KaKUM-J100
MyTareHHbIM (haKTOpOM (PEHTTEHOBCKHE JIy4H, YIbTPahroaeToBOe
obJiydeHue, pa3jnvyHble XUMUYECKHE BelecTBa, TeMIlepaTypa
U T 1)

[leHHbIM MCTOYHMKOM M3MEHYUBOCTHU JIJISI CEJIEKIIUU PACTEHUI
CIYSKUT TTONUTIZION IS (CM. BbIle). Y TMOJTUTIIIONIHBIX PACTeHHH,
KaK MPaBUJIO, OPraHbl (IUIOMBI, JUCTbS, 1IBETKH) CYIIECTBEHHO
KpyIlHee, 4eM y JUTJIONHBIX. Tak, HallpuMep, y TeTPaIIouHO-
ro xJomyatHuka (4n) B 6ojiee KPYIHOII KOPOOOUKE COMEPIKUTCS
Ha 30 % Gousbine BoJOKOH. Macca 3epeH y TeTPAIIONIHON PiKI
(4n) copra <«JIeHUHIpaJCKas TeTpa» IPUMEPHO BABOE OOJIbIIIE,
4yeM y JUILIOUJHON TOrO Ke copTa.

[l uaTencudurKaum mporecca U3MEHYUBOCTA BHEJ[PSIETCS
METO/I OT[AJIeHHOI THOpuansanuy (CKpeluBatue ocodeil pasHbIX
BUIOB U a’ke PoaoB). HoBbie IePCTIEKTUBHI B CEIEKITUT OTKPBHI-
BAIOTCSI TAKXKe B CBSI3U C MPOTPeECcCcOM 2enHoul umicenepuu. Ona
co3/1ajia METOJIbI U TPUEMBI [Tl BBEIEHUS T€HOB, BbBIIEJICHHBIX
Yy OJIHUX OPraHu3MOB (MJIM UCKYCCTBEHHO CHUHTE3WPOBAHHBIX),
B JIpyTHe C Tepefiadeil UM HOBBIX TIPU3HAKOB U cBOHCTB. CeroHs
reHHass WHXKeHepUs y)Ke IMUPOKO MCIOJIBb3YeTCS B CEJEKIUU
MUKPOOPraHU3MOB; JIOCTUTHYTbI MEpPBbIe YCIIEXU B IEpPEHOCe
TEeHOB MEK/y Pa3HbIMHU BUIAMU PACTEHUH W KUBOTHBIX.



fmasa 11. OcHOBbI 3KONOTUMU

§ 1. JKonoruA Kak HayKa. IKonoruyeckue
thakTopbl

B nauane XX B. chopMupoBasach HOBasi GHOJIOTUYECKAS
HayKa — 3Kos02us. B mepeBojie ¢ Tpeueckoro — aTo «Hayka o
MeCTOOOUTAHUN>. JKOJOTUSA U3YUAET KaK B3aUMOOTHOIICHUS
OPTaHM3MOB OJTHOTO WJIM Pa3HBIX BUJOB, TaK U B3aNMOJIENCTBHE
SKUBBIX CYIECTB € HEKUBOU TPUPOION.

[IpencraByiennst 0 HAIMYNK B3ANMOCBSI3H JKUBBIX CYIIIECTB MEXK-
ny coboii 1 co cpenoil uX 0OUTaHUA CYIMIECTBOBAIN B OMOJOIUU
yske faBHoO. B 3000rrueckux n GoTaHnuecKnX paboTax M3aBHA
TIOMFIMO OIIVICAHVSI CTPOEHISI SKUBOTHBIX M PACTEHHIT PACcCKa3bIBa-
JIOCh 00 YCIIOBUSIX UX CYIIECTBOBAHMSI.

Cam TepMUH «3KO0JIoTHsI» ObLI BBeleH B HayKy B 1866 r. BUI-
HBIM HeMellkuM 6uosioroM J. Fekkesnem. OxHako aunb B XX B.,
MPEUMYIIIECTBEHHO BO BTOPOI €0 MOJIOBUHE, YUCTO IKOJIOTHYE-
CKUE UCCIIEIOBAHMUS TIOJIYIUIIN OTPOMHBIN padmax. M 1o, KoHeuHo,
He cjyyaio.

PassuTre yesmoBedeckoro obiecTsa B Kouiie 11 Toicsiaenervst
XapaKTepu3yeTcst MHTEHCUBHBIM POCTOM YUCJIEHHOCTH HACETEHI,
a CJIe/IoBaTeIbHO, U BO3PACTAaHUEM MOTPEGHOCTEH YesloBevecTBa B
NUIlle U ChIpbe. B yCcIOBUSIX HAyYHO-TEXHUYECKOTO IMporpecca
BO3/IEUCTBUA JIIOJEI Ha NPUPOLY HPUOOPESU HOUCTHHE ILIaHe-
TapHBIN XapakTep. OTPOMHBIE ITPOCTPAHCTBA HA 3eMJie TIO/IBEpPT-
JIICh KOPEHHBIM MPeoOpPa3oBaHUAM B pe3yJibTaTe XO3sSHCTBEH-
HOWU NIeTeThHOCTU YeJIoBeKa. DTO BBIPA3WJIOCh W B UCTONIEHUN
IPUPOIHBIX PECYPCOB, U B Pa3pPyUIEHUN TIPUPOTHBIX KOMILIEK-
COB, U B 3arpsiI3HEHUN BHEIIHEN CPeIbl.

YenoBeK BCTYINI B OCTPBIIT KOHMIIMKT ¢ TIPUPOJIOIL, yriryleHue
KOTOPOTO TPO3UT TJI00AIBHON IKOJIOrHYEcKoii Karactpodoil. B pe-
3yJIbTaTe MOTYT TIOTHOHYTH MHOTHE BH/IbI OPrAaHU3MOB, U B MEPBYIO
ouepesib cam YesioBek. YToGbI TPEOTBPATUTD ATO, HAM HEOOXOITUMO
[epecMOTPETh CBOU B3aUMOOTHOIIEHUSI C OKPY/KAIONIM MUPOM.
CylilecTBOBaHNE ¥ PA3BUTHE YEJTOBEUYECKOTO OOIIECTBA MOJKHO
CTPOUTHCS Ha TIyOOKOM MOHMMAHUHU 3aKOHOB CYIIECTBOBAHUS
U Pa3BUTHUS JKUBOU TIPUPOJIBL, TIPUPOIHBIX KOMIUIEKCOB U CHCTEM.
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HayuHoit 0CHOBO#I /ISt PElieHNsT BBIIEHA3BAHHBIX TIPOOIIEM
TOCITY>KUT NMEHHO 3K0JIoTH:. CeToHSI OHA CTPEMHUTETFHO HaKal-
JINBAET JAHHBIC W OKa3bIBAET BCE YCUJMBAIOIIEECS BJIUSHUE HA
€CTeCTBO3HAHUE, HAyKy B II€JIOM, a Takke Ha Bce cdepbl jed-
TeJIbHOCTH YeJIoBeKa — CeJIbCKOe X034UCTBO, IIPOMBIIIIEHHOCTD,
HKOHOMUKY U TIOJIUTHKY, 0OpasoBaHuie, 3/[paBOOXPAHEHIE U KyJIb-
Typy. Tompko Ha 6aze 9KOTOTUYECKUX 3HAHUN MOTYT OBITH ITO-
CTPOEHBI 3(D(PeKTUBHAS CUCTEMA OXPAHBI IIPUPOJBI U PAITIOHAJIb-
HOE IIPUPOJIOIIOJIb30BAHME.

Ixosornueckne aktopsl. /s KaKA0TO BUIA OPraHU3MOB
TIPHCYTIA OTPe/ie/IEHHAs Cpela OOUTAHNS, T. €. KOMILIEKC YCIOBHH,
HeOOXOMMMBIX /TSI X HOPMAJIBHOTO CYIECTBOBaHM. B aKoJ0-
UM 9TO 3aMEHEHO MOHATHUEM 9KO0JI02UUECKUX PaKmopos, BO3/ei-
CTBYIOIINX HA JKUBBIE OPTaHU3MBI. JKOJOTHIEeCKNEe (haKTOPHI
PasHOOOPA3HbI TI0 CBOEH TIPUPOJIe M XapaKTepy BO3AEHCTBUS Ha
opranuaMbl. OGIENPUHATO MOAPA3AETATH UX HA TPH OCHOBHBIE
TPYTIBI — abuomuueckue, GUOMuUUecKUe i aHmMpONnoZeHHble.

§ 2. Abuotnyeckme aKTopbl

Abuomuueckue paxmopvl — paxmopol HeNcusol npupoovl,
Pusuueckue u xumuueckue no ceoemy xapaxmepy. K ux auciy ot-
HOCATCS: CBET, TeMIIEPATyPa, BJIAKHOCTD, JaBJeHUE, COJEHOCTD
(ocobeHHo B BOAHON cpeje), MUHEPaIbHbIA cocTaB (B IOYBE,
B IPYHTE BOJIOEMOB), JIBUKEHNUS BO3/LYIITHBIX Macc (BeTep), IBUXKe-
HUSA BOAHBIX Macc (Teuenusi) U T. A. CoueTanune pasiudHbIX
abuotnyeckux (HaKTOPOB ONpeessieT PacpocTPpaHeHHE BUIOB
OPraHU3MOB TI0 Pa3HBIM 00JIACTSIM 3eMHOTO Iapa. BceM nsBecTHO,
YTO TOT WJIM MHOM GUOJIOTHYECKHI BIJ BCTPEYAeTCsl He TOBCeMe-
CTHO, a B paiioHax, TJie UMEIOTCA HeoOXOMMBIE JIJIsI €T0 CYIIeCT-
BOBaHUs yCJIOBHUsL. VIMEHHO 3TUM, B YaCTHOCTH, OOBSICHIETCS
reorpaduyeckas IPUYpPOYEHHOCTb PA3JIMYHbIX BUIOB Ha ITOBEPX-
HOCTH Halllel TJIaHeThbl.

CAeAyeT OTMETUTb, YTO CYLLECTBYET HEMAAO BMAOB-KOCMOIMOAUTOB,
T. e. OOMTalOWMX NOBCIOAY. Hanpumep, ABYCTBOPUATbIA MOAAIOCK MMAMSI
KMBET B MOPSIX M OkeaHax 060MX MOAYLIAPUIA OT MOASPHBIX 0OAACTER AO
3KBaTOpa. MHOrO BMAOB-KOCMOMOAMTOB BCTPEUAELTCS CPEAM Mapa3uToB.
Hanpumep, Takve napasuTel YeAOBeka, Kak Au3eHTepuiiHas ameba, AeT-
CKasi OCTpMLA, aCKapuAa, BLUM, PacnpOCTPaHeHbl MOBCEMECTHO.
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Kax ysxe ormeuasioch Bbillie, CyliecTBOBaHUE OTIPe/IeJIEHHOTO
BUJIA 3aBUCHUT OT COYETaHMsI MHOXKECTBA Pas3JNYHbIX abHOTIde-
ckux akropos. Ilpuyem 711 Kak[I0ro BHUIAa 3HAYEHHUE OT/IEIb-
HBIX (DAKTOPOB, a TaKKe MX KOMOMHAI[MU BeCbMa CIIELUMDUYIHO.

BaxneimmM 11T BceX KMUBBIX OPTaHU3MOB SIBJISIETCST CGEM.
Bo-1epBbIX, 110TOMY, 9TO 3TO TIPAKTUYECKU €IMHCTBEHHBII UCTOY-
HUK 9HEPTUU IS BCEro ;KUBOTo. ABTOTpodHBIE ((HOTOCHHTE3H-
PyIOIIKE) OPTaHU3MbI — IUAHOOAKTEPUH, PACTEHMS, TIPE0dPasyst
9HEPTUIO COJIHEYHOTO CBETa B 9HEPTUI0 XUMHYECKUX CBS3EN
(B TIpoIlecCe CMHTE3a OPTaHUYECKUX BEIeCTB U3 MUHEPAJIbHBIX),
obectieunBaoT cBoe cymiecTBoBanue. Ho KpoMe TOTo, opraHide-
CKHe BelecTBa, MU CO3/IaHHbIe, cayKaT (B BUJE UM ) UCTOY-
HUKOM 3HEpPruu Jijisi BceX reTepoTpodoB. Bo-BTOPbHIX, CBET UTpaeT
Ba)KHYIO POJIb Kak (GakTop, peryaupyonmii o6pas jKU3HH, TTOBe-
Jierne, (pU3noornyecKne MmpoIecchl, MPOUCXOAIIINE B OPraHn3-
Max. BcrmoMHMM Takoi XOpOITo W3BECTHBIN MPUMED, KaK OCEeHHee
cOpachIBaHKe JIMCTBBI ¥ JepeBbeB. 1locTenenHoe CoKpalieHne cBe-
TOBOTO [THSI 3aITyCKaeT CJOXKHBIH Mporiecc (hU3N0JTOTHUECKOH TIepe-
CTPOWKM PacTeHUN B IPeIBEPUM JIOJTOIO 3UMHETO TTePHO/Ia.

W3MeHeHmsT CBETOBOTO JIHS B TEUCHUE TO/IA UMEIOT OTPOMHOE
3HAYEHWE U JIJIs1 KUBOTHBIX yMepeHHOTO Tosica. Ce30HHOCThIO
00yCJIOBJIEHBI Pa3MHOKEHIE MHOTUX MX BU/IOB, CMEHA OTIEPEHISI
1 MEXOBOTO MTOKPOBA, POTOB y KOMBITHBIX, MeTaMOp03 y Hace-
KOMBIX, MUTPAI[UH PbIO, TITHIL

He Menee BakHBIM aGHOTHUYECKIM (DAKTOPOM, YEM CBET, SIBJIsI-
eTcs TeMIlepaTypa. DOoJIBIIMHCTBO JKUBBIX CYIIECTB MOXKET JKUTh
b B guanasone ot —50 g0 +50 °C. U raaBHbIM 00pa3oM B Me-
crax OOUTAHUSA OPraHM3MOB Ha 3eMJle OTMEYAIOTCS TEMIIEPATYPBI,
He BBIXOZSATIHIE 32 9TH TIpesesibl. OJIHaKO eCTh BUJIbI, KOTOPbIE TIPH-
CIIOCOOMJINCH K CYLIECTBOBAHMUIO IIPU OYEHb BBICOKMX MM HU3KUX
3HAUYEHUSIX TeMIlepaTypbl. Tak, HEKOTOpble OaKTEPUHU, KPYyTJbie
YepBU MOTYT OOMTaTh B TOPAYMX MCTOUHMKAX C TEMIIEPATYPOil 10
+85 °C. B ycioBusix ApKTUKY 1 AHTAPKTHIBI BCTPEYAIOTCST PA3HbBIE
BU/IbI TEIIOKPOBHBIX JKUBOTHBIX — OeJIble MeIBEIM, IIMHIBUHBL

Temmeparypa kak abuoTHYeCKUN (GakTop CrocobHa CyIIecT-
BEHHO BJIMATH HA TEMITbl PA3BUTHS, (DU3NOJOTUIECKYIO aKTHUB-
HOCTh JKMBBIX OPraHU3MOB, TIOCKOJIbKY TIOJIBEPIKEHA CYTOYHBIM
U CE30HHBIM KOJIeOaHUSIM.
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Jlpyrue abuorndeckue (hakTopbl He MEHee BasKHBI, HO B PA3HON
CTETIeH!U JIJIST Pa3HbIX TPYII JKUBBIX OPraHuU3MOB. Tak, /s Bcex
HA3eMHBIX BUJIOB CYIIECTBEHHYIO POJIb UTPACT BJIAKHOCTH, & IJIs
BOJHBIX — coJsieHocTh. Ha dayny u ¢opy ocTpoBoB B okeaHax
U MOpSIX 3HAYUTEHHOE BJMsIHUE OKasbiBaeT Berep. [lyist oGurare-
Jiell TIOUBBbI Ba)KHA €€ CTPYKTYpPa, T. €. pa3Mep YacTUI[ TPyHTa.

§ 3. buotuyeckue n aHTponoreHHble (PaKTopbl

Buomuuecxue gaxmopor (bakToOpbl KUBOW MPUPOJIBI) TIPE-
CTaBIAIOT cOO0M pasHoobpasibie GOPMbI B3aUMOAEHCTBUI Opra-
HHU3MOB KaK OJ{HOTO, TaK W PA3HBIX BUOB.

Bsaumoommnowenus opzanusmos 00H0z0 euda daiie MMeT
XapakTep KOHKYpeHuuu, IPUYeM JI0CTaTOYHO OCTPOoil. DTo 00y-
CJIOBJIEHO UX OJMHAKOBBIMHU MOTPEOHOCTSMU — B IUILE, TePPU-
TOPHAJIBHO TIPOCTPAHCTBE, B cBeTe (ZJIs1 PACTEHNT ), B MECTax THe3-
JOBaHUS (I TITUIT) W T. 1.

Hepe/iko BO B3aMMOOTHOLIEHUSX 0COOEH 0HOTO BU/Ia BCTpe-
vaercs U koonepayust. CTaiiHblil, cTagHbIA 00pa3 *KU3HU MHOTUX
SKMBOTHBIX (KOIIBITHBIX, KOTHKOB, 00€3bsIH) MO3BOJISIET UM YCIIEll-
HO 3aIUIIATHCS OT XUITHUKOB, 00eCIIeUNTh BbIKUBAHIE [ETEHbI-
nreil. JIIoOOIbITHBII IPUMEpP IPEACTABILIOT BOJIKUA. Y HUX B Te-
YyeHue rojia HabJroMaeTcs cMeHa KOHKYPEHTHBIX OTHOIIEHMI Ha
KOOIlepaTUBHbIE. B BeceHHe-JIeTHNI TePUO/I BOJIKU JKUBYT ITAPAMU
(camerr m camKka), BeIpaIuBaIOT moToMcTBO. [Ipn aTom kaxmas
mapa 3aHUMAaeT OTPeIeJeHHYI0 OXOTHUUYBI0 TEPPUTOPHIO, obec-
MEeYNBAOIIYI0 X TponuTanue. Mexay mapaMu UeT SKecTKas
TeppUTOpUaJIbHAs KOHKYpeHIud. B 3umHuil ke mnepuoj BOJIKU
cOOUPAIOTCS B CTAaW M COBMECTHO OXOTSTCs, IIPHYEM B BOJTYbEN
CTae CKJIA/IbIBAETCS JIOBOJBbHO CJIOKHAS «COIMATbHASTY> CTPYKTY-
pa. Ilepexos OT KOHKYPEHIIME K Koomeparuu 00yCIOBJICH 3/1eCh
TEeM, UTO B JIETHUU TepUo]] 0OBUHU (MEJKUX KUBOTHBIX) MHOTO,
a 3UMOII JIOCTYITHBI JIUITh KPYITHbIE JKUBOTHBIE (JIOCH, OJIEHH, Ka-
Ganbl). C HUIMU BOJIKY B OZIMHOYKY HE CIIPABUThC, BOT 1 00pasy-
eTcsT cTas Uit YCIEeNTHONH COBMECTHOW OXOTHI.

Bsaumoomuowenus opeanusmos pasuvix 6udos BecbMa pasHo-
06pasHbL. Y TeX, KOTOPbIe UMEIOT CXO/HbIE TIOTPeOHOCTH (B TIHIIE,
MecTax rHe3loBaHus), Habaomaercss konkypenyus. Hanpumep,
MEK/Iy Cepoil M YepHOW KpPbICAMH, PbIKUM TapaKaHOM U YEPHBIM.
He ovenp yacTo, HO MeXIy pasHBIMHM BUJAMU CKJIA/IBIBAETCS
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Koonepayus, Kak Ha nrtuubeM 6azape. MHOrOYMCIEHHbBIE TITU-
I[bl MEJIKUX BUJIOB MEPBBIME 3aMEYAIOT OIACHOCTD, MTPUOIMIKEHEe
xuIHUKa. OHY MMOJHUMAIOT TPEBOTY, a KPYITHbIE, CUJIbHBIE BUJIBI
(HarpuMep, cepeGPUCThIE YaliKi) aKTUBHO HAMAIAI0T Ha XUITHUKA
(Tec1ia) U MPOTOHSIOT €To, 3alUIllasd W CBOU THE3/Ia, U THe3/a
MEJIKUX TITaX.

[Inpoxo pacrpocTpaHeHo BO B3aMMOOTHOIIEHUSIX BUIOB XU -
Huuecmeo. TIpr 9TOM KepPTBY XHUIHIK YOUBAET U TEJTNKOM CheIaeT.
K takomy criocoGy GJM3KO MPUMBIKAET W PACTUTETBHOSITHOCTB:
3JIeCh TAKKe 0COOU OTHOTO BU/IA TIOE/IAIOT MIPECTABUTENEH IPYTroro
(uHOT A, TIPAB/IA, HE LIEJIMKOM Che/last PACTEHUE, a JIUIIb YACTUYHO).

OuyeHb YaCcTO BO B3AMMOOTHOIIIEHUSIX PAa3HBIX BUIOB BCTPeE-
YATOTCST cumbuomuueckue cBssu. I1od cumouo3om nonuMaiom cosme-
cmmoe cyuecmaosanue 0syx 6udos opeanusmos. Ommn Bun (cuMom-
OHT) CYIIECTBYeT OJIarofiapsi «9KCIUIyaTalu» JIPYroro (Xo3suHa).
Paznnyaior Tpu ocHOBHBIE (HOPMBI CUMOUO03a: KOMMEHCALUM,
Mymyanrusm ¥ napasumusm.

ITpu Kommencarusme CMMOMOHT M3BIEKAET TIOMB3Y M3 COKHU-
TEJbCTBA, A XO3AUHY He IPUYNHsETCS BPe/a, HO OH U He HOJIydaeT
HUKAaKOM 110/1b3bL. Hampumep, peroa-rouman (KOMMEHCAT ), KBS
BO3JIe KPYITHOI aKyJibl (XO35IMH ), UMEeT HA/Ie)KHOTO 3alUTHUKA,
Ila M «CO CTOJIa» XO3sdWHA ell mepemagaeT muima. AKyJa ke mo-
TIPOCTY He 3aMevaeT cBoero «HaxmeGHnKas. [ITnpoko HabmonaeTcst
KOMMEHCAJIU3M Y JKUBOTHBIX, BEAYIIUX MPUKPEIJIEHHBINH 00pa3
SKU3HH, — T'yOOK, KAIIEUYHOIIOJIOCTHBIX (puc. 58).

Puc. 58. AKTUHMS Ha paKOBMHE, 3aHSITON PAKOM-OTILEAbHMKOM [11]
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JIMUMHKN 3TUX KMUBOTHBIX OCEJAIOT Ha MAHIUPb KPadoB,
PAaKOBWHY MOJLTIOCKOB, & Pa3BUBIIHECS B3POCJbIE OPTaHU3MBI
UCIOJIb3YIOT XO35IMHA KaK «TPAHCIIOPTHOE CPEICTBO».

Mymyanucmuueckue 63auMOOMHOULEHIUS XAPAKTEPUIYIOTCS
000I0IHON BBITOJON KaK ISl MyTyaJUCTa, TaK W JJIs XO3sHA.
IMTupoKo M3BECTHBIEC MPUMEPHI TOMY — KHINEUYHbIe OaKTEPUH
y 4desioBeKa (<«IOCTaBJIAIONIME> CBOEMY XO3SIMHY HEOOXOIUMbIe
BUTAMUHBI); KI1yOeHbKOBbIe Oakrepuu — (UKCATOPbI a30Ta, —
JKUBYIIFE B KOPHAX PACTEHUH, U T. II.

Ilapasumusm XapakTepu3yercst aHTarOHUCTUYECKUMU OTHO-
menussMu. [Tapasur, murasice 3a cueT Xo3siMHa (€ro TKaHel, KPOBH,
MUTATENBHBIX BENIECTB), IPUUUHSIET €My BPEJ, a XO35IUH CTpe-
MUTCS YHUUTOKUTH WM YAAJIUTh Hapasuta JuOo IOJAaBUThH €ro
AKTUBHOCTH U JKU3HECTTOCOOHOCTH. IlapasuTt, B CBOIO OYepe/lb,
MIPOTUBOJIENCTBYET 3AIIUTHBIM PEAKIIMSIM XO3sTHHA.

Hakomer, 1Ba Buma, CyIiecTByIoIne Ha OAHON TePPUTOPUH
(«cocenn» ), MOTYT HUKAK HE B3aMMO/IEIICTBOBATD JIPYT C APYTOM.
B atom ciyuae roBopsIT 0 Helmpanusme, OTCYTCTBUN KAKUX-JIH-
00 B3aMMOOTHOIICHUI BHJIOB.

Anmponozennvie paxmopvl — axtops! (Bo3aeicTByONNE HA
SKUBBIE OPTaHU3MBI U IKOJOTHUECKUE CHUCTEMBI), BO3HUKAIONIHE
B pe3yJibTaTe AesTeIbHOCTH YesoBeka (cM. § 4 B TaBe 12).

§ 4. buoreoueHo3, ero CTpyKTypa, CBOMCTBA
1 PYHKLMOHMPOBAHME

ToJbKO YTO MBI PACCMOTPENTH, KAKIMU PA3HBIMU OTHOIIEHUSIMHU
MOTYT OBITH CBSI3aHbI JIBA BU/IA, )KUBYIIFE HA OJHON TEPPUTOPHH.
Onnako B 106GOM OrPaHMYEHHOM IIPOCTPAHCTBE OOBIMHO OOUTAET
MHOKECTBO BUJIOB, MEK/y KOTOPBIMU YCTAHOBWJIUCH MTOCTOSTHHBIE
U CJIOKHBIE B3aMMOOTHOIIEHUS. VIHBIMU CJIOBaMU, PasJIMuHble BU-
JIbl OPraHU3MOB, CYIIECTBYIOIINE B ONPEAESeHHOM ITPOCTPAHCTBE
€ KOMILJIEKCOM (DPUBUKO-XUMHUUYECKUX YCJIOBUH, 00Pa3yOT CJOKHYIO
crcreMy, 6oJiee WK MeHee JJINTENbHO COXPAHSIONIYIOCs B IIPUPO-
ne. B axosornn nx naseisaror sxocucremamu (A. Terncou, 1935 r.)
wu GuoreorieHosamut (B. H. Cyxkaues, 1940 1.).

& buoreoueHo3 — 3T0 UCTOPUYECKN CIOXKMBLUEECH COOOLLECTBO
OpraHW3MoB pasHbix BUAOB (6UOUEHO3), TECHO CBA3AHHbLIX MEXAY
co60M1 1 C OKpYKaIoLLEN UX HEXMBOI NpUpogoil (6uomon) obme-
HOM BelLecTB M 3Heprum (puc. 59 u 60).
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HeopraHuyeckue
MocTtynnexue nuTaTesibHble BellecTBa
3Heprun (13 no4Bbl, BOAbI, BO3AyXa)

(06bluHO 3TO -

CONHEYHBbIN CBET) |~ / \
~
‘o

PeayueHTsi
n'?ge'qr‘l’;'i'l'g"' — » (rnaBHbIM O6pasom, _ |
«++ = = g OakTepuu, rpubsbi,
pacTeHus)
) ) HacekoMmble)

4

~® MnoTosiaHble

Notvepu XXVUBOTHbIE

aHeprumn
(Tenno) h -=
\

e d

~4——— KpyroBOpOT nuTaTesbHbIX BELLECTB
& ------ []OTOK 3aHeprum

Puc. 59. OCHOBHbIE KOMMOHEHTbI 9KOCUCTEMbI. CBETAbIMM CTPEAKaMM
MoKa3zaH MoTOK dHEPrHM, YEPHBIMU — KPYrOBOPOT MUTATEAbHbIX
sewecTs [1]

doTocuHTES: OkucnuTensHoe ATO > A +P+e
Ho0 + CO5 + € — dochopunuposaHme: (AT® pacxopyetcst
Iniokosa + Oy Iniokosa + Oy — npy CokpaLLeHmm)

CO, + HoO + e (ATD)

-

Puc. 60. INotokn sHepriun, nayume ot CoAHLA Yepe3s 3eAeHble pacTeHus
K >KMBOTHbIM [1]

bBuoreorieno3 mpocTpaHCTBEHHO OrpaHuyeH (Harpumep, B 03e-
pe) ¥ OTHOCUTENBHO OJIHOPOJIEH KaK 110 BUJIOBOMY COCTaBY KH-
BBIX CYIIECTB, TaK U 110 KOMILIEKCY a0MOTUYECKUX (haKTOPOB.
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[TocTostHHOE TIOCTYTIIEHNE COTHEYHOI SHEPTUU ONPEAETSIET ero
CYIIECTBOBAHME B KAaUueCTBE IEJOCTHON CHCTEMBI.

Bemymias akTuBHAs POJib B IPOIIECCAX B3AMMO/IENCTBHS KOM-
MMOHEHTOB KOCUCTEMbI MTPUHAJICKUT KIUBBIM CYIIECTBaM, T. €.
Guorierosy. MYHKIMOHATBHO OHU 3/1eCh TOAPA3/ICISIOTCS HA TPH
TPYTIIIBI — NPOOYUEHMO8, KOHCYMEHMOE T Pedyuenmog, Haxois-
MUXCS B TECHOM B3aUMOJIEHCTBUU JPYT C APYTOM U C HEKUBOH
npupooil (6HOTOTIOM) U 0OBEIUHEHHBIX MHUIIEBHIMU CBSI3SIMUL.

IIpoayneHTbI cOCTABIISAIOT IPYIIITY aBTOTPO(MHBIX OPrainu3MoB,
KOTOPBIE, TTOTPeOIISIsT MUHEPATLHbIE BEMECTBA U3 OMOTOTIA U 9HED-
TUIO COJIHEYHOTO CBETA, CO3/IAIOT NEPBUUHbIe OP2aAHUYECKUE Belectn -
éa. K aToil TpyTiie OTHOCATCS PACTEHUS W HEKOTOPDIE OGAKTEPHN.

KoHcymeHTbI — TeTepoTpo(hHbIE OPraHNU3MbI, UCIIOJIb3YIONTNE
TOTOBBIE OPTAaHMYECKIe BelllecTBa (B BU/E IHIIN) KaK UCTOUHUK
SHEPIUU U BEIEeCTB, HEOOXOAUMbIX JIJIST UX JKU3HEAESATETBHOCTH.
K HUM mpuHAIEKAT TOYTH BCE KUBOTHBIE, HEKOTOPbIE (I1apasi-
THYecKue) TpuObl U GaKTepUHU, a TaKKe PACTEHUsI-XUIIHUKU
U PacTEHUsI-TIAPA3UTHI.

PenyueHtsr — 5TO OpraHu3MBbl, pa3araioliue OCTaTKI OTMH-
paroIMNX OPraHM3MOB, PACIIEIIAIONNE OPraHNYeCKUe BelecTBa
110 HEOPTAHUYECKUX ¥ BO3BPAIAIOIINE TEM CAMBIM B GHOTOT MU-
HepaJibHbIe BENECTBA, KOTOPbIE ObLIM «U3bsIThI» MPOLYIIEHTAMU.
Hanpumep, TakoBbI HEKOTOPbIE BUbI GaKTEPUIl U OIHOKJIETOU-
HBIX TPUOOB.

[TumieBbie OTHOTIEHMS MEKIY TPEMST Ha3BAaHHBIMU KOMIIOHEH-
TaMu OHOTEOTIEHO3a OMPEJIEIISTIOT BCIO €T0 «9KOHOMUKY»: TIOTOKH
9HEPrUH W KPYrOBOPOT BemiecTB. [Ipoy1ieHTsl, moromias MuHe-
paJsibHbIE BEIIECTBA U YJABIUBAS COJIHEUHYIO dHEPIUIO, CO3AI0T
OpTraHMUYeCcKHe BelecTBA, M3 KOTOPBIX CTPOUTCS UX Teso (co-
HeYHast SHEPTHst, TAKUM 00pa3oM, peodpasyercst B SHEPIUI0 Xu-
MUYECKUX CBs3eil). KoHCyMeHTBI, moenas MpOAyIeHTOB U IPYT
Ipyra (pacTUTEeNbHOSITHBIE, XUIIHBIE, TTAPA3UTHYECKUE OPTaHU3-
MbI), PACIIEIISTIOT OPraHUYeCKre BeNIeCTBA IUIIH, UCIOJb3YsI
UX ¥ BBICBOOOIKIATONIYIOCS SHEPTHUIO JIIST TIOCTPOEHUST COOCTBEH-
HOTO TeJsia U obecriedeHns KusHeaesaTeabHocTr (puc. 61 u 62).
HaxoHerr, pefyIieHTsI, pasJiarast OpraHImdecKie BelecTBa MEePTBBIX
OPraHU3MOB U JI00bIBast HEOOXOANMBIE UM MATEPUAIBI U IHEPTHUIO,
06ecTednBaOT BO3BPAT HEOPTAHNYECKUX BEIECTB B OUOTOTL.
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ConHeyHas
3Heprus

Puc. 61. He60oAbLIOM NPECHOBOAHbIN MPYA Kak MPUMEP IKOCUCTEMbI:
1 — OCHOBHbIE MMHEPAAbHbIE 1 OPraHNHYECKNE COCAUHEHNS;

2 — pacTeHus, UMeloLLIE KOPHU, U (PUTOMAAHKTOH — MPOU3BOAUTEAM;
3 — 300MAQHKTOH M AOHHble (POPMbI (TPABOSIAHBIE), NEPBUUHbIE
notpebuTeAn; 4 — NAOTOSIAHbIE, BTOPUUHbIE MOTpebUTeAn;

5 — BTOpPUUHbIE MAOTOSIAHbIE, TPETUUHbIE NOTPEOUTEAN; 6 — BakTepun
1 rpubbl, paspylumtean [16]

Tax TPOUCXOAUT KPYrOBOPOT BEIIECTB B OHOTEONEHO3€E
(cm. puc. 59), TOCTOSTHCTBO KOTOPOTO CJIYAKUT 3aJI0TOM JIJTHTE b=
HOTO CYIIECTBOBAHUS SKOCUCTEMBI, HECMOTPSI HA OTPaHMYEHHBII
3arac MUHEPAJIbHBIX BEIECTB B HEI.

BsaumozeiicTBUs BceX OPraHU3MOB JIPYT C JIPYTOM U C OKPY-
JKAIOIEH HEKUBOM IPUPO/IO XapaKTepu3yIoTCcs TMHAMUYECKIM
paBHOBecreM. Tak, B GJArONPUATHBIN 110 MOTOAHBIM YCJIOBUSIM
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roji (GOJIbIIOE YUCIO COMHEYHBIX JIHEH, ONTHMAJbHbIE 3HAYCHUS
TeMIlepaTypbl U BJAXKHOCTH) PAacTeHUs CO3/AI0T IOBBIIMICHHBIH
06beM MEPBUYHBIX OpraHrdyeckux Bertects. O6uaue muim o0y-
CJIOBJINBACT MAaCCOBOE PA3MHOKCHUE TPBLI3YHOB, YTO BBLI3bIBACT
yBeJnYeHe YUCJAEHHOCTH XUIIHUKOB M MapasuTOB, KOTOPbIE
COKpAIIAIOT YUCJI0 TPeI3yHOB. [lociieiHee NpUBOAUT K yMeHblIIe-
HUIO YHCTEHHOCTH XUIIHIUKOB B Pe3yJibTare rubein Kakoi-To ux
YacTH OT HeJIOCTaTKa MUTIHA. B UToTe BOCCTAaHABINBAETCS NCXOTHOE
COCTOSTHME CUCTEMBI.

Ty

U

3eneHble pacTeHus N @ﬁ"\ [MepBuYHbIE
. T .t&ujjf o NPOOYLEHTbI
KOHCYMEHTbI

PactutensHoaOHbIE )

XUBOTHbIE 1-ro nopsaka

KoHCyMeHTbI
2-ro nopsigka

KOHCYMEHTbI
3-ro nopsaka

MnotosaHble
XWBOTHbIE

KOHCYMEeHTbI
4-ro nopsigka

Puc. 62. Cxema NULLEBbIX CBSI3EM MEKAY OPraH13Mamu AyroBoro
6uoreoueHosa [16]
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Kaxaplil ecrecTBEeHHBII IPUPOAHbBIIL GUOreOeH03 IPeICTaB-
JisieT cobOll cucTeMy, KOTOpast CJIOKUJIACh B TeUeHHEe MHOTHX
TBICSTY U MUJIJIMOHOB JieT. Bee ee aj1leMeHTBI «IIPUTEPTHI» IPYT K
APYTY, 4TO OGEeCHeYrnBaeT YCTOMYMBOCTh K M3MEHEHUSAM OKpY-
skamoteit cpefibl. OHAKO <«IIPOYHOCTb» IKOJOTUUYECKUX CUCTEM
He Oecripefie/ibHa: peskue U TIyOOKHe M3MEHEHUsT IPUPOIHBIX
YCJIOBUI, COKpaIlleHe YUCTEHHOCTH TeX WU UHBIX BUJIOB OpTa-
HU3MOB (HANpUMep, B pe3yJibTaTe HEOTPAHUUYEHHOTO BbIJIOBA
[IPOMBICJIOBBIX BHIOB) MOI'YT HAPYIIUTh PaBHOBeCHE B OMOTreole-
HO3€ U TIPUBECTU K €TO Pas3pyIlIcHUIO.

Ha TeppuTOpmsIX HaLleit MAQHETbI, UCIOAb3YEMbIX HEAOBEKOM B CEAbCKO-
XO3ACTBEHHbIX LIeAsX (MOCEBbI, MOCAAKM KYABTYPHbIX PACTEHMIA), CKAAAbIBA-
loTCcst 0coBble coObLeCTBA OPraHU3MOB — arpodMOLIEHO3bI. B oTAuMe oT
€CTECTBEHHbIX OMOreOLIEHO30B, MPOAYLIEHTbI (PAaCTeHMs!) 3AECh NPEACTaBAE-
Hbl OAHMM BMAOM BbIPALLMBAEMON YEAOBEKOM KYABTYPbI,  TaKKe HEKOTOPbIM
KOAMYECTBOM BMAOB COPHBIX PaCTeHMIA. PacTUTEABHBIN MOKPOB OMpeAeAsieT
BMAOBOW COCTaB PACTUTEAbHOSIAHBIX JKMBOTHBIX (HACEKOMbIX, MTHLL, MPbI3Y-
HOB U T. M.), CMOCOOHBIX MUTATbCSI TMUMM PACTEHUSIMU 1 NPEOLIBATL B YCAO-
BUSIX X KyABTMBMPOBAHMs. AaHHbIE YCAOBMSI OMPEAEASIIOT CYLLIECTBOBaHME
M APYTUX BUAOB PACTEHMI, KMBOTHBIX, FPMOOB 1 MUKPOOPTaHM3MOB.

Arpo6MOLIEHO3 3aBMCUT OT AESITEABHOCTM YeAoBeKa (MexaHWueckas
06paboTka MouBbl, BHeCEHKE YyA0OpeHHi, 06paboTka SAOXUMMKATaAMMK,
OpOLUEHME U T. A.) U XapaKTepu3yeTcs CAabOW yCTOIMUMBOCTbIO — 6e3 BMe-
LIAaTEAbCTBA AIOAEI OH PA3PYLIMTCS OUYeHb ObICTPO. OTHACTU 3TO BbI3BAHO
TEM, YTO KYAbTYpHbIE PACTEHMs ropa3A0 GOAee MPUXOTAMBbI, YEM AMKO-
pacTyllMe, U He BbIAEPXKAT KOHKYPEHLIMM C HUMM.

Ocobblit MHTEPEC MPEACTABASIOT €ellle OAHOIO POAA aHTPOMOreHHbIe
9KOCMCTEMbI — FOPOACKME BUOTEOLIEHO3bI, HaNPUMep Napku. Tak ke kak
M AAsS arpOOMOLIEHO30B, OCHOBHbIE SKOAOTMUECKME (PAKTOPbI B HUX aH-
TpororeHHble. YeAOBEK OMpeAeAsieT BUAOBOM COCTaB PaCTeHM B NOCaAKax,
MOCTOSIHHO OCYILECTBASIET X 06paboTKy M yxoA. B ropoaax Hanboree
CHMABHO BbIPXEHbI M3MEHEHMS! BHELLHE CPeAbl — MOBbILIEHKe Temrepa-
Typbl (Ha 2—7 °C), 0cO6EHHOCTH aTMOCEPHOIO M MOYBEHHOIO COCTABA,
CBO€0OpPa3HbIi PeXXMM OCBEIEHHOCTH, BAAXKHOCTH, AENCTBUS BETPOB.
Bce 310 1 hopmMpyeT ropoackie G1UOreoLEeHO3bI.

§ 5. IKonornyeckas CyKLeccua — cMeHa
6uoreoueHo30B

IKOJIOTUECKasT CHCTeMa, KaK ¥ JKUBBbIE OPTaHU3MBI, C TeUeHIEM
BPEMEHU MEHSIETCSI, T. €. MPOSIBJISIET CIIOCOOHOCTh K PAa3BUTHUIO.
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Cyxiieccust IIPOUCXOAUT 110 BO3AEICTBIEM COOOIIECTBA KIBBIX
OPTraHW3MOB, BBI3BIBAIONNX U3MEHEHUS B OKPYJKAIOIIel cpejie.

© JIKONOrMyecKylo CyKLeccuio MOXHO ONnpeAennTb Kak npouecc
nocnefoBaTeNbHO U 3aKOHOMEPHON CMEHbI BUOreoLLeH030B.

PacemotpuM B KadecTBe IPUMeEPA Pa3BUTHE U CMEHY 03€PHOTO
6uoreonenosa (puc. 63).

Puc. 63. lNpouecc ncuesHoBeHus o3epa: a — 03epo; 6 — Mo mepe
YBEAMYEHMs B 03epe OCAAOHHbIX MAaTEPMAAOB OHO MEAEET;

B — B AAAbHeMLLIEM 03epO NMpeBPaLLAETCs B GOAOTO 1 MOKPbIBAETCS
PaCTUTEABHOCTbIO; I” — B KOHLIE KOHLIOB 3TO MECTO MNpeBpaLLaeTcs
B cywy. OBbIYHO TOT NPOLIECC 3aHUMAET HECKOALKO ThICSIY AET AdXke
AASI MEAKOBOAHBIX 03ep [1]

[To mMepe ero cytiecTBOBaHUS 32 CYET OTMUPAIONINX OPraHn3-
MOB, SKCKPEMEHTOB KMBOTHBIX Ha J[HE 00Pa3yIOTCs OTIOKEHUSL.
C TeueHMEeM BPEMEHU WX CJIOH HapacTaeT W MPONOPITMOHAILHO
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yMeHbImaeTcss o6beM Bojbl. O3epo MOCTENEHHO MeJieeT, B HeM
YCUJIMBAIOTCS THUJIOCTHBIE MPOIIECCHI, UBMEHSIETCS XUMUIECKITH
COCTaB, a COOTBETCTBEHHO, MEHSAETCS U BUIOBON COCTAB JKMUBbBIX
OPraHu3MOB (HallpuMep, UCYe3al0T T€ U3 HUX, KOTOPbIM HY’KHO
BBICOKOE COZIEpKaHue KUCJaopoaa B Bojie). HakoHerr, 00beM cBo-
GOIHOM BOJBI COKpaIaercst 10 MuHUMyMa. Terepb 910 yike 61o-
reoleHo3 6OJOTHOTO THIIA, Tie npeobiagaoT charHoBble MXU
U [pyrue BUbI opranusmoB. 1o Mepe TOro Kak CyOCTaHIIUS yILIOT-
HAETCS 32 cYeT OTMMPAIOIINX MXOB, HaunMHaeTcst (hopMUpOBaHUe
Ha TIOBEPXHOCTU MOYBEHHOTO CJIOS. 3/IeCh MOCEJSIOTCS Pas3Jinyg-
HbIe BU/IbI TPaB, COOTBETCTBYIONINE BU/bI KUBOTHBIX U IMOCTeE-
eHHo 06pasyeTcst GuoreoteHo3 gyroBoro tuma. C yBeandeHem
MOYBEHHOTO CJIOS TIOSIBJISTIOTCS KYCTAPHUKH, JICPEBbs], HOBbIE BUJIbI
JKMBOTHBIX. V1 BO3HUKaeT GUOTEOIeH03 JIECHOTO THIIA.

[Ipr ocBoeHWM OpraHU3MaMiu TEPPUTOPUH, Ha KOTOPHIX paHee
He CYIIECTBOBAJIO JKUBBIX CYIIECTB (HAIIPUMEP, OCTPOBOB B OKeaHe,
00Pa3oBaBIINXCS B PE3YJIHTATE TIOBOIHOTO U3BEP/KCHUS BYJIKAHA),
TOBOPSAT 0 nepsuunoil cykyeccur. OHa JUINTCS TOBOJBHO JIOJITO —
Ha MPOTSKEHUU COTeH W Thicad Jer. CHavasa Ha TOJIOW cKaje
IIOCEJISIOTCS caMble HEeIIPUXOTJIMBbIC OPraHU3Mbl — JIMIIAHHUKY
n mxu. baarogaps nx orMupanuio (13 ITOKOJIEHUS B TIOKOJIEHHE),
a Takyke paspylIeHUIo TTOBEPXHOCTHOTO CJI0F CKaJIbl (hOPMHUPYETCS
(emte TOHKMI 110KQ) [MOYBEHHLIM cioil. Ha nem yke mMoryT 1po-
M3pacTaTh JPyrue pacTeHuss — BbIcIIe TpaBgHucTbie. C yBesu-
YeHHMeM IIOYBEHHOTO CJI05 3/1eCh MOSBJSIOTCS KYyCTaPHUKHU U Jie-
PEBbsI, pasJMUHbIe OECIIO3BOHOYHbIEC U TO3BOHOUHBIE KUBOTHBIE.
IIpoucxomut oOpa3oBaHue JECHOTO GHOreoleH03a — 6oIee CI0K-
HOM (110 BUZIOBOMY COCTaBY) U YCTOWYMUBOW 9KOCHUCTEMBI.

Bmopuunas cykyeccus TpOUCXOIUT HA MeCTe, T/Ie paHee yKe
CYIIECTBOBAJ OMOTEOIEH03, HO GBI YHUUTOKEH B Pe3yJbTaTe
KaKoi-n00 kartacTpodbl (JIECHOM TOKap, U3BEP/KEHUE BYJIKAHA).
Ona mporekaer Topas3no ObicTpee, deM mepBuYHast. J[jst aToro
nporiecca 6BIBAET TOCTATOYHO HECKOJBKUX AECATKOB JietT. [1pu-
MEPOM BTOPHYHOW CYKIIECCUU MOXKET CIYKUTh BOCCTAHOBJICHWE
TaesKHOro GHOTeoIeHo3a Tocie noskapa. Ha mMecre noskapuiia tax
CUJIbHO M3MEHEHDI ycJIoBUg (HalpUMep, MUHEPAJILHLIH cocTas
MOYB), UTO MEPBbIE TOIBI 3/[eCh CIIOCOOHBI MTPOU3PACTATH JIUIIh
olipejieJiecHHbIE BUbI TpaB (BeHHUK, MBaH-4yalt). BriocsencrBun
MOSTBJISTIOTCST MHOTOUMCJIEHHBIE KYCTaPHUKHU U B KOHIIE KOHI[OB
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npeBecHbie (hOPMBI — JIMCTBEHHBIE (CBETOMIOOUBBIE), a 3aTeM U
XBOHHBIE (€J0BbIE, MMXTOBBIE), HYKAAIONINECS B TEHU JJIST HOP-
MAaJIbHOTO Pa3BUTHsI UX MOZipocTa. Takum 06pasoMm, B X0Je BTOPUY-
HOM 9KOJIOTMYECKOH CYKIIeCCUU IIPOUCXOJUT BOCCTAHOBJICHUE Ha
MecTe ToyKapa UCXOHOTO, TAEKHOTO OMOTEOIEH03a.



aea 12. buocepa n yenosek

§ 1. buocdepa, ee CTpyKTYpa U rpaHunLbl

KpymHeiinmm 06001eHneM B KOMILIEKce Hayk 0 3emiie (reo-
Jiorust, reorpadust, TEOXUMHUsT, OHOJIOTHS) CTAJIO YUYeHHe 0 OUo-
cdepe, coznanHoe pycckuMm yueHbiM B. WM. Bepnanckum. Hauas
CBOIO HAYYHYIO JIESITETBHOCTD (KaK Te0JIoT) ¢ N3YYEHHS OCATOTHBIX
mopoJi 3eMHOI Kopbl, B. M. BepHasckuil BBISBUJI OTPOMHYIO
POJIb JKUBBIX OPTAHU3MOB B CJIOJKHBIX TEOXUMUYECKUX TIPOIIECCAX
naireit ianetsl. B 1926 r. Boiuia ero kaura «buocdepas. B atom
MPOU3BeeHNH TIyOOKO aHATM3UPYIOTCS CIIOKHBIE B3AUMOOTHO-
MIEHWST JKUBBIX OPraHU3MOB W HEKWBOI mpupomasl 3emian. Ero
paboTa HECKOJIBKO Olepeansia BpemMst. JIUiib Bo BTOPOM MOJIOBUHE
XX B., Ha (poHE 000CTPEHUS IKOJOTHUECKUX ITPOOJIEM, €r0 YUeHHe
0 Guochepe MOIyUUIo MUPOKOE PACTIPOCTPAHEHHE.

BaxknbiM siemerToM yuenns B. V. Bephagackoro o 6uocdepe
SBJISIETCS MJlest TECHOW 3aBMCUMOCTH OGUOCHEPDI OT JAesITeIbHOCTH
YeJIOBeKa U COXPAHHOCTH €€ B Pe3yJibTaTe PasyMHOTO OTHOIIEHUST
YesloBeKa K MPUpo/ie. Y UEHbIH MHICcal:

L‘|€/\OBeLIeCTBO, B34TO€ B LEAOM, CTAaHOBUTCA MOLLHOM FeOAOrMYeCcKom
CUAOMN. FIepeA HUM, MEPEA €ro MbICAbIO M TPDYAOM CTAaHOBUTCSA BOMPOC O ne-
pecTporike 6roccepbl B MHTEPecax CBOOOAHO MBICASILIETO YeAOBEYECTBA
KakK EAMHOro LIeAOr0. DTO HOBOE COCTOSIHME 6moccbepb|, K KOTOPOMY Mbl, HE
3aMeydas 3T1oro, I'Ipl/I6/\l/I)KaeMC9|, n ecCtb Hoocd)epa.1

B nacrosiee BpeMs ydenue o ouocdepe mnpeiacrabiasier coOoi
BaKHEHTITYIO YaCTh SKOJOTHH, HEMTOCPEICTBEHHO CBSI3AHHYIO C TIPO-
GJieMaMy PEryJIMPOBaHI B3aUMOIEHCTBI YeJT0BEKA U IIPUPO/IbL.

Buepsbie Tepmun «6uocepa» ObL1 ynorpebien K. B. Jla-
MapkoM B Hauasie XIX B. ITosnHee oH OblT YIOMSHYT B pabore
aBcTpuiickoro reosora J. 3focca B 1875 1. OmgHaKO 9TO TIOHSATHE
He ObLIO JETAIbHO Pa3pabOTaHO HA3BAHHBIMU YYEHBIMU, & UCIIOJIb-
30BaHO BCKOJIb3b I 0003HAYeHUsA 00JIACTU KU3HHM Ha 3eMIe.
Jlumib B paborax B. V1. BepHaJiCKOro OHO aHAIM3UPYETCsI IETalbHO
U TIHIATEJBHO W 10/ HUM MTOHUMAETCsT «000JI0UKa JKU3HU» Ha
Halrel 1aHere.

! Hoocgepa — cepa pasyma.
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@ buocdepoii Ha3bIBatOT COBOKYMHOCTb BCEX XKUBbIX OPraHU3MOB
Halel nnaHeTbl U Te 0611aCTU reonornyecknx obonoyek 3emnu,
KOTOpble 3aceeHbl XMUBbIMU CyLLEeCTBAMK U NOABEPranuch B Te-
YeHWe reoslornyeckoil UCTOPUN X BO3AENCTBHUIO.

Tpanunpt 6uochepst. Kupbie opraHu3Mbl HEDABHOMEPHO Pac-
[POCTPAHEHBI B Fe0JOrMYECKIX 000JI0UKax 3eMIIu: aumocgepe,
audpocepe u ammocghepe (puc. 64). Ilosromy duocdepa ceituac
BKJTIOUAET BEPXHIOIO YacTh JIUTOCGHEPDI, BCIO THAPOChEPY U HUK-
HIOIO YacTb aTMOcdepbl.

M 100 000
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Puc. 64. O6aacTb pacnpocTpaHeHus opraHn3mMoB B Guocdepe:

1 — ypOoBeHb 030HOBOIO CAO4, 3aA€PXKMBAIOLLETO KECTKOe
YAbTPA(PUOAETOBOE M3AYUEHUE; 2 — rpaHMLIA CHErOB; 3 — MO4Ba;
4 — XUBOTHble, OOWTaloOWMeE B Mellepax; 5 — GaKTepru B He(PTSHbIX
cKBakmHax [1]

Jlutocepa — BepxHss TBepAas 0boouka 3emun. Ee Tosmm-
Ha Kosebserca B npenesax 50—200 kM. PacnpocrpaHeHue KU3HU
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B Hell OTPAaHUYEHHO W PE3KO yMeHbImaeTcs ¢ TnybuHoit. [lomxas-
JISTIOTIee KOJIMYECTBO BUIOB COCPEIOTOYEHO B BEPXHEM CJIOE,
HMeEIOIEeM TOJIIUHY B HECKOJIbKO IECATKOB CAHTUMETPOB. Heko-
TOpBIe BUJBI TIPOHUKAIOT B TIYOMHY HA HECKOJHLKO METPOB WM
JIECSITKOB METPOB (POMOIIHe KUBOTHBIE — KPOTBI, YePBU; OaKTe-
pum; KopHu pacrenuii). HauGosbias riybuHa, Ha KOTOPOH GbLIN
00HApYKEHbI HEKOTOPbIE BUIBI GAKTEPUi, COCTABJIsIeT 3—4 KM
(B no/13eMHBIX BoJIaX U He(TEeHOCHBIX Topu3oHTax). Pactpocrpa-
HEHUIO KU3HU B TIyOb JUTOCHEPDI MPETSATCTBYIOT Pa3IHYHbIC
(akropsl. [IpoHnKHOBEHME pacTeHUiT HEBO3MOKHO M3-32 OTCYT-
cTBus cBeta. [[J1s1 Bcex (hOpM JKUBHU CYIIECTBEHHBIMU TTPETOHAMM
CJIyKaT M BO3PACTAIOIIHE ¢ TITyOUHOI TIOTHOCTD CPE/IbI U TeMITe-
parypa. B cpenrem TemiiepaTypHbI MPUPOCT COCTABJIIET OKOJIO
3 °C na xaxzpie 100 M. ViMeHHO 1109TOMY HUIKHEH TPaHUIIE pac-
MIPOCTPAHEHUS JKU3HU B JIUTOCHEPE CIMTAIOT TPEXKUIIOMETPOBYIO
riay6uny, (rae Temieparypa gocturaer okosuo +100 °C).

Tuapocdepa — BogHas o6os0uKa 3eMIIH, TIPEACTABISET CO-
60il COBOKYIIHOCTH OKeaHOB, MOpeii, 03ep 1 peKk. B orimune oT
surocdepbl 1 aTMOC(hEPBI OHA TTOJHOCTBIO OCBOEHA JKUBBIMU OP-
ranusMamu. /laxe Ha e MUpOBOTO OKeaHa, Ha TIIyGHHAX OKOJIO
12 kM, 6bITH OGHAPYKEHB! PA3HOOOPA3HbIE BU/IBI JKUBBIX CYIIECTB
(xkuBOTHBIE, OakTepun). OHAKO OCHOBHAsI Macca BUIOB 0OUTAET
B runpocdepe B mpenenax 150—200 m ot moBepxHOCTU. ITO CBSI-
3aHO C Te€M, YTO JI0 TaKOW IJIyOMHBI IPOHUKAET CBET. A cJieoBa-
TEBHO, B 60JIee HU3KUX TOPU3OHTAX HEBO3MOXKHO CYIECTBOBAHUE
paCTeHI/Iﬁ 1 MHOTMX BU/IOB, 3aBUCAIIUX B IIUTAHUN OT paCTeHHﬁ.
PacripocTpaneHre OpraHusMOB Ha GOJIBIIMX TIyOuHAx obectre-
YIBAETCS 32 CUET MMOCTOSTHHOTO «IOXK[IsT» IKCKPEMEHTOB, OCTAT-
KOB MEPTBBIX OPTAHM3MOB, TTAJIAI0NINX 3 BEPXHUX CJIOEB, a TaK-
JKe XUITHUYIEeCTBA.

ArMocdepa — razosas 060J104Ka 3eMJIU, UMEIONIAs OlIpe/Ie-
JIEHHBIN XUMITIECKIH COCTaB: OKOJIO 78 % azora, 21 — Kucmoposa,
1 — aprona u 0,03 % yruekucioro raza. B 6uocdepy BXOAST JuIib
camble HIKHIE cou aTMocdepbl. JKU3Hb B HUX HE MOXKET CYIIie-
CTBOBaTh Ge3 HEMOCPEJACTBEHHOM CBs3U ¢ Jiutocdepoil U THApPO-
cdepoit. Kpymibie gpeBecHbie pacTeHUsI TOCTUTAIOT HECKOJIbKUX
JIECITKOB METPOB B BBICOTY, pacrojiarasi BBEPX CBOU KPOHDI.
Ha coTHr MeTpoB MOAHUMAIOTCS JIETAIOIINE JKUBOTHBIE — HACEKO-
Mble, MTHIIBI, JeTydue MbIITi. HekoTopble BUIBI XHUITHBIX MTHIL
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MOTHUMAIOTCST HA 3—5 KM HAJl TIOBEPXHOCTBIO 3eMJIH, BHICMATPUBAST
cBOIO 100bI9y. HakoHell, BOCXO/SIIIUME BO3/LYIIHBIMU MOTOKAMHU
MACCUBHO 3aHOCSITCS Ha MECSTKU KHUJIOMETPOB BBEPX OaKTepww,
CTIOpBI pacTennii, rprboB, cemena. OMHAKO BCe TEPEUNCTEHHBIE
JIETAIOIIIHE OPTAHU3MBI HJIH 3aHECEHHBIE GAKTEPUH JIMIITb BPEMEHHO
HaxoziATcsl B atMocdepe. HeT opraHnsMoB, TTOCTOSIHHO JKUBYIINX
B BO3JyXe.

BepxHeil rpanuieii 6uocdepbl IPUHATO CYMTATh O30HOBBII
cJI0#1, pacrosaraomuiicss Ha BbicoTe oT 30 10 50 KM HaJ TOBEPX-
HocThio 3emun. OH 3alUIaeT Bee JKUBOE Ha Halllel manere oT
MOIIHOTO YJIbTPA(hUOJETOBOTO COTHEUHOTO U3IYICHNUS, B 3HAUN-
TEeJILHOW Mepe IIOIJIoNIasd 9T! Jy4u. Bpiiiie 030HOBOIO €J104 Cylie-
CTBOBAHUE KM3HU HEBO3MOXKHO.

Taxum 06pa3oM, OCHOBHAsI YaCTh BUIOB JKUBBIX OPTAHU3MOB
COCpeIoTOUeHA Ha rpaHuilax arMocgepbl U JUTOCHEPDI, aTMO-
cdepst 1 Tuapochepsl, 06pasyst OTHOCUTETBHO «TOHKYIO TUIEHKY
JKU3HU» HA TIOBEPXHOCTU HAIEH TJIAHETHI.

Crpoenne u ¢yukuuonuposanue ouocdepnl. brochepa —
ATO 2100AIHASL IKOTOZUUECKASL CUCTNEMA, COCTOSIIIAS U3 MHOKECTBA
aKocucTeM 60Jlee HU3KOTO paHTa, GHOTEO0TIEHO30B, B3aNMOIEHCT-
BUEM KOTOPBIX JIPYT C APYTOM U OOYCJIOBJIEHA €€ TeJTOCTHOCTD.
JlelicTBUTETbHO, OHOTEOIIEHO3bI CYIIECTBYIOT HE M30JUPOBAHHO —
MEXKJy HUMU CYHIECTBYIOT HEIIOCPEICTBEHHbIE CBA3U U OTHO-
meHusi. Harpumep, B BOJIHbIe GUOTEOIIEHO3BI BETPOM, JTOKISIMU,
TAJLIMU BOJAMU BBIHOCATCS M3 HA3eMHBIX 9KOCHCTEM MUHe-
pasbHbIE M OPTaHUYECKHE BeNiecTBA. MOKeT MPONCXOUTD Tepe-
MellleHne OPraHu3MOB M3 OJHOTO GUOTeoTeH03a B APyToi (Ha-
MpUMep, Ce30HHbIe MUTPAIMU KUBOTHBIX). VM HakoHell, Bcex
o6pennHsgeT arMochepa 3eMITH, CTysKaIas OOTIIM Pe3epByapoM
IS SKMBBIX CyIIecTB. B Hee mocTymnaioT Kucaopo/1 (BblieseMblii
pacTeHnsIMHU B TIporiecce (OTOCHHTE3a) W YIIeKUCTbIi a3 (obpa-
3yeMblIil B TIpoIlecce JbIXaHust a9pOOHBIX OpranuamMon). M3 atmo-
cepsl ke PacTeHUsT BCeX 9KOCHUCTEM UepHafoT YIJIeKUCBIH Tas3,
HEOOXOUMBIT UM B mpotiecce (HOTOCHHTE3a, a BCe JbIIIATIIe
OPTaHM3MBI TTOJYYAIOT KUCTOPO/L.

CymectBoBanue Guocdepbl 6GazupyeTcss Ha HETPEPHIBHO OCY-
IMIECTBJISTIONIEMCST KPYTOBOPOTE BEIECTB, 3HEPTeTHIECKON OCHO-
BOIl KOTOPOTO SIBJISIETCSI COJTHEYHBIN cBeT (puc. 65).
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Puc. 65. Cxema 61MOreoXMMUUECKON LIMKAMYHOCTH B Grocepe. Cnpasa

Ha CXeme pas3pe3 AePHOBO-MOA30ANUCTON NOYBbI MOA XBOMHbIM

Aecom [11]
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§ 2. buoreHHbIN KPyroBopoT BewecTB. PyHKUMM
XMBOro BelecTBa

MbI yoke paccKasajii O TPoIeccax, 00eCceurBaoNUX CyIecT-
BOBaHUE OT/IETBLHOTO GHOTEOIEH03a, O POJIM PA3HBIX TPYIII KUBHIX
OpPraHW3MOB B KPyroBOpPOTE BEIIECTB M ITIOTOKaX asHepruu. Bce
9TH 3aKOHOMEPHOCTU MMEIOT CUJIY W B OTHONIEHUN TJIOOATBHOM
akocucreMbl — Ouocdepsl. COBOKyITHAsE Macca MPOIYIEHTOB,
HCTIOJIb3YST MUHEPAJIbHBbIE BelecTBa JUToChepsl, ruapocheps,
aTMocepsbl, a TaKKe SHEPTHIO0 COTHEYHOTO CBETA, CO3/IaeT MepBUY-
HOE OPTaHWYeCcKOoe BEleCTBO. 3a CYET HTOTO CYIIECTBYIOT KOHCY-
MEHTBI. A PeyIeHTbI, PACIIEIISAS OPraHnYecKue BelecTBa OT-
MEPIIUX OPraHU3MOB, HKCKPEMEHTBI JKUBOTHBIX /0 MUHEPATBHBIX
BEIECTB, BO3BPAIIAIOT UX B Gruocdepy.

l'eonornueckas (mraHeTapHas) pPoOJib KUBBIX OPraHU3MOB.
I'naBnoe comep:xanue yuenus B. V. Bepuamckoro 3akaodaeTcs
B 0600IIEHUSX O POJIM JKUBBIX OPTAHU3MOB B TPe0OPasOBaHIK
3eMHOI KOPBI U co3/lanuu 6ocdepbl, 0 «<XKMBOM BeIecTBe» (CO-
BOKYITHOCTH BCEX BUJIOB OPraHM3MOB Omochepsl) Kak MOIIHOM
reosiornueckoii cuse. buocdepa, mo B. . Bepnaackomy, He
TOJIBKO 00JIACTh PACTIPOCTPAHEHUSI JKU3HU, HO U CO3/IaHA JKUBBI-
MU OPTAaHU3MaMH, COBOKYITHOCTh KOTOPBIX YYaCTBYET BO BCEX
MPOUCXOMANINX B Hell mporieccax. J[yist 0003HaYeHHsT TaKOH COBO-
kynHoctu B. V. BepHaackuii 1 BBeJ IOHATUE <IHCUBO20 BEULELCMBA.
Yuenblil mokasas, 4To OHO OTIpesIesIsieT BCE OCHOBHBIE XUMUYECKHe
3aKOHOMEpHOCTH B Guocdepe, ee 0cobyI0 CTPYKTYPY U OpraHu-
30BAHHOCTDb, M BBIICJUI YeTbipe (DYHKIIUU «KHUBOTO BelecTBa»
Grochepsr: 2a308Y10, OKUCIUMENHHO-60CCIMANOBUMENBHYI0, KOHUEH-
mpayuonnyio M nougoodpazosamenviyio. B pesymabrarte obMemHa
BEIECTB OPraHu3MOoB ((hOTOCHHTES, AbIXaHUE, OPOKEHUE U JIP.)
peryJupyeTcs U MO/IEPKUBACTCS XUMIUECKUI cocTaB aTMocde-
pbl. buorennoe (T. e. cBsI3aHHOE C KU3HENEATEIbHOCTHIO OPTa-
HU3MOB) 06pa3oBaHue ra3oB aTMochepbl — KUCIOPoja U a30Ta,
nokazannoe eie B. V. BepHagckuM, IOTOMIHEHO TIPEACTaBICHUS -
MU 06 aHAJIOTHYHOM TTPOUCXOKACHNE Bofiopoza (50 %), aMMuaka,
MeTaHa u pyTux ra3oB. Co3/aB MUJIJIMOHBI JIEeT Ha3aJ[ co/lepsKa-
Iy CBOOOIHBIN KUCTOPOZ aTMochepy 3eMJIH, OpraHu3Mbl 00y -
cToBUIM 1 (hOPMHUPOBAHUE O30HOBOTO CJIOSI, KOTOPBIH 3alUTIAeT
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BCE JKMBOE OT I'yOUTEIBHOIO YAbTPA(BUOJETOBOTO U3JIyIeHUs
(ynbrpacduoser, B 4aCTHOCTHU, BbI3bIBAET PA3JIMUYHblE MYTaIlUH,
a Takyke Pa3BUTHE 3JI0KAYECTBEHHBIX OIyxoJeil). Bee ckazamnoe
PACKpPBIBAECT CMBICI TOHATUST 2a308asl (PYHKYUS JCUB0Z0 BEUECMEA.

YBeyeHne KOHIEHTPAIIMH KUCJIOPOIa B aTMocdepe OB -
JIO HA CKOPOCTh M MHTEHCUBHOCTDb OKUCAUMENHHO-B0CCIMAHOBU-
menvnvix peaxyuii B autocdepe U TUAPocheEpe U TEM CAMbIM
YCUJIUJIO KPYTOBOPOT BellecTB B Grocdepe.

CrHocoOHOCTb OPraHU3MOB KOHUEHMpPUposams (HaKaIIUBaTh
B GOJIBIITNX KOJMYECTBAX) @ CEOUX MENAX, CKEACMAX XUMUUECKUE
9/eMeHmbl, PACCESTHHBIE B OKPYJKAWOIIEH cpele, 00yCJIOBIMBAET
yuyacTre KUBBIX OPraHM3MOB B 0OPa30BaHMU OCAJOYHbIX [TOPOI.
Bce 3asexxu Mmesa, usBecTHsika, KpeMuus, Topda, yris, HedTu
UMEIOT GUOTEHHOE TIPOMCXOXKIEHNE (3a CUET OTJIOKEHUST Ha JIHE
MOpeil 1 OKeaHOB PAKOBUH YMUPAIOIINX MOJLIIOCKOB (hOPMHUPOBA-
JINCH TIJTACTbl U3BECTHAKOB, a PA3JIOKEHUA PACTUTEJIbHBIX WU K-
BOTHBIX OCTATKOB Ha CYIIE MPUBEIN K 00PA30BaHUIO 3aJIeKel
topda, yris, nedrn).

HakoHelt, JKuBble OPraHU3MbI OIPEIEIISIOT TIPOIECC NOUB000-
pasosanus. TlouBa — BepxXHUIT ¢JI0iT AuTOChEPBHI, 00IAMAOIINI
CBOHCTBOM TLIOZOPOAHUS (T. €. CIIOCOOHOCTBIO YAOBIETBOPSITH I10-
Tpe6HOCTI/I paCTeHI/Iﬁ B I[IUTATEJIbHBIX BEIIECTBAX, BJIAr€, BO3/yXE
u T. 1.). OHa obpasyeTcst U3 MPOAYKTOB PaspyIIeHUs TOBEPXHO-
CTHBIX cJIoeB JiuTocdepsl 1o/ feiicTBueM husnuecknx (Gpakropos
(TeMnepaTypr, HeﬁCTBHH BE€Tpa 1 T. H.), a TaKKe€ JKUBbIX OpraHmn3-
MOB. 3a CYeT PasJIOKeHUs] OTMUPAOIINX OPraHU3MOB 00pasyeTcst
ocoboe opraHudyecKoe BEMeCTBO MOYBBI — nepezioi (Tymyc).
[TouBa HaceseHA OTPOMHBIM KOJMYECTBOM MHUKDPOOPTAHU3MOB
1 6ecro3BOHOYHBIX KUBOTHBIX, aKTUBHO YYaCTBYIONMX B TMPO-
recce ee o6pasoBanust (THUJIOCTHBIE GaKTepuu, rpubbl, JTOXKIE-
BbI€ YEPBU U T. II.).

§ 3. IBoniouus 6uocepobl

Oco6oe mecto B Tpyaax B. WM. BepHajickoro saHuMaeT KOH-
nenius sposionru 6uocdepnl. OcHOBHAS Mjes 3aK/II0YaeTCs
B TOM, 4TO Grocdepa (hopMUPOBaALACh MO BO3AEHCTBUEM JKUBBIX
opranuaMoB. Haumnast ke ¢ MOMeHTa BO3HUKHOBEHUST JKU3HU TIPO-
MCXOUT TIOCTOSTHHBIN MTPOIIECC ABOJIOIUHN JKUBBIX CYIIECTB: BO-
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3HUKAIOT MHOTOYMCJIEHHBIE HOBBIE BH/IbI, OCYIIECTBJISIETCS CMEHA
BUJIOB Ha Halleil raHere. EcTecTBEHHO, U3MEHEHUST 3aTParuBaioT
u camy 6uocdepy.

Ha HavyasbHbIX 9Tanax pa3BUTHS CYIIECTBOBAIHN TeTepOTPOd-
Hble aHaPPOOHBIE OPraHU3Mbl, CyIIeCTBYOIINE B MHPOBOM OKeaHe
3a cYeT OPTaHWYECKUX BEIECTB, BO3HUKIITUX B Pe3yJIbTaTe CJI0K-
HBIX XMMUYECKUX IMPOIeccoB. 3areM (110 Mepe yMeHbIIIeHUs 3a-
MACOB OPTAHWYECKUX BEIIECTB) MOSBIISAIOTCS aBTOTPO(HBIE OpTa-
HU3MBI, CIIOCOOHBIE CaMHU CO37IaBaTh OPraHUYecKUe BeleCTBa,
HCTOJIb3YS 9HEPTUIO COTHEYHOTO cBeTa. B pesysbrarte nx sku3He-
nesrenbHocTn (dorocuHTesa) B arMocdepy CTal BbIIEAIThCS
KUCJIOPOJI. DTO CTAJO TIPETOCHIIKON MOSIBJIEHIST a9POOHBIX Op-
raHU3MOB. Y CJIO)KHEHME JKUBOI0, YBEJNUEHIE ero pasHooOpasust
NPUBOANIN K u3MeHeHuio 6uochepbl. CrreoBaTenbHO, SBOJIOIIS
6uocdepsl conpsxkena ¢ 9BoJonKrel (HOPM KUSHKM Ha Halleil
IJIAaHETE.

B. V. Bepuajackuii BbIAEIAI TPU dTana pasBuTus 6uochepsbr:

1. Ilepeviii sman — BOBHUKHOBEHME KU3HU U TEPBUYHON OMO-
cepol. Bepynue dhakTopbl 3/1eChb — TeOXUMUYECKUE U KJIH-
MaTH4yecKre M3MeHeHUsT Ha 3eMue.

2. Bmopoil sman — yCJIOKHEHIE CTPYKTYPbl 6uochepsl B pe-
3yJibTaTe IOSBJIEHNUS MHOTOYKCJECHHBIX ¥ PasHOOOPasHbIX
9YKAPUOTHBIX OPTaHU3MOB — KaK OJHOKJIETOUYHBIX, TaK U
MHOTOKJIETOUHBIX. JIBUKYIIMM (GaKTOPOM BhICTyIaeT OHO-
JIornyeckKasd 9BOJIIOIMA.

3. Tpemuii man — BOBHUKHOBEHHE YeJIOBEKA, YEJTOBEYECKOro 00-
IEeCTBa W MOCTEIEHHOe MpeBpatiieHre ouocdepbl B Hoochepy.

§ 4. B3auMooTHoOWeHUA YenoBeKa u 6uocdepsl.
VYyeHue B. U. BepHapckoro o Hoocepe

Mecro 4enoseka B OGuocdepe OTANYAETCA CYLIECTBEHHON
crierduKoil, 06yCI0BIEHHOM caMOil Ipupoaoil desroseka. Ero
CYIIIECTBOBAHME, KaK M BCEX JIPYTUX TeTepPOTPO(MHBIX OpPraHu3-
MOB, 3aBUCHUT OT HAJIUYUs OPraHUYECKOW IHIIH, BO3/LyXa, BOJIbI
u T. 1. B 10 e BpeMs oH obsagaer 0COOEHHOCTSIMHU, BBIIEJISIIO-
IIMMU €ro, — CIIOCOOHOCTSAME K TPYAY, TBOPYECKOI JesaTe/bHO-
CTH, COIUATTbHBIM OTHOIIIEHUSIM.
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Ha panHux aranax cymiecTBOBaHUsI YeJIOBEKA €ro JesiTelb-
HOCTh He Hapylaia paBHOBecus B Ouocdepe. [Torpedisiembie
pecypchl IIPUPOJIBL U TIPOJYKThI YeJIOBEUECKOI JKI3HEESITENbHO-
CTH IUPKYJIUPOBAIHN B OOIIEM KPYTOBOPOTE BEIIECTB, TAK JKe KakK
U JIPyTUX BUIOB JKWBBIX cymiecTB. Co BpeMeHeM Ke, M0 Mepe
YBEJUYEHUST YUCIEHHOCTU JIIOJIeil M Pa3BUTUS IIMBUJIN3AIUN,
HHTEHCUBHOCTDH UCIIOJIb30BAaHMs HAIIUM OOIIECTBOM TPHPOIHBIX
PECYpCOB CTaJs PE3KO BO3pacTaTh. Yes0BEK CTAHOBUTCS MOIITHBIM
HKOJIOTIYECKUM (haKTOPOM, HAPYIIAIOIINM paBHOBecHe B Gruocdepe.

BoszeiicTBre ero Ha OKPY;KAMOIILYI0 TIPUPOIY TOCTUTIIO K Ha-
CTOAIIEMY BPEMeHU TIJaHeTapHbIX MaciiTaboB. B pesyibrare
NesATeTBHOCTI YeJTOBEKA TIPOMCXOAAT M3MEHEHUsT KJINMATa, JIaH/I-
nragToB, atMocdepbl, BUIOBOTO W YUCJICHHOTO COCTaBa JKUBBIX
opranu3moB. [loBcemecTHOE YHUUTOKEHUE JIECOB IPUBOJIUT K CHU-
SKEHUIO BBIZICJIEHUST KUCTIOPO/Ia U YTUJIU3AINH YTJIEKUCIOTO Ta3a,
HAPYHIEHUIO BOJHOTO PEKNMA, 9PO3NN TIOYB, UBMEHEHUIO KJINMa-
ta. Cxurasi OpraHuveckoe TOIIMBO (yTOJb, TOP, APEBECUHY,
HeDTEMPOIYKTHI ), JTIOJU CHIKAIOT CoJIepKaHue KUCJI0Po/a B aT-
mochepe. Tak, Harnpumep, npu 1pobere apromobuiem 100 kM
MyTU PACXOYETCs TOA0Bast HOPMa KUCIOPOJIa, HEOOXOUMAs JIJIsT
JIBIXQHWST OJTHOTO YeIOBEKA.

3a rocsieiHYe JIeCSTUIETHST OTMEUYAIOTCsT TIOBBIIIIEHIE COflePKa-
HUSI YTJIEKUCJIOTO Ta3a B aTMochepe, HAKOIJIEHUE TIPOMBIIILICH-
HOU MbLIA. ITO BeleT K BOSHUKHOBEHUIO NAPHUKOB020 dpdhex-
ma — HapylUIeHUIO PACCEMBAHUS TEIJIA C TOBEPXHOCTU 3€MIIH
B KOCMOC, YTO 00OPAYMBAETCs MOCTEIEHHBIM TTOTETICHUEM KJIH-
Mara Ha 1ianere. [lo HekoTopbIM aHHbIM, 32 1ocaennue 30 et
CPe/IHSIsT TeMIleparypa MPU3eMHOI aTMocdepbl MOBBICUIACH HA
1 °C. Ecau tenzienius sarpsisneHnsi atMocepbl COXPAHUTCS, TO
yepe3 50 sieT Temieparypa yseauuntces emie Ha 2—3 °C, 4To upe-
BaTO TasTHUEM <«ITOJISIPHBIX IMIAMOK» U KaTacTPO(PUIECKUM TTOBbI-
IIIEHNeM BCJIEICTBUE 3TOTO YPOBHS MUpoBOTO OKeaHa (TIPUMEPHO
Ha 50—60 m). IIpu aTOM OrpOMHBIE TIPOCTPAHCTBA CYIITH OKAKYTCST
3aTOIJICHHBIMU.

B armocdepy exeroaHo BhIOPachIBAIOTCS MUJIJIUOHBI TOHH
sarpsisastionux 6uocdepy BerectB. Oco6y0 OMACHOCTL TPEJ-
CTaBJISIET CEPHUCTBIN T'a3, KOTOPbIH, COEMHSISCH C TApaMy BOJIBI,
obpa3syeT CEPHUCTYIO KUCJIOTY U CJAYKUT MPUIMHON BBITTAJEHUS
KUCIOMHBIX 00dHCOeL.



§ 4. BsaumooTHoIeHUs yeioBeka 1 Guocdepo 149

[ToBcemecTHO Ha Hamlell TJIaHETe OTMeYaeTcs yXy/lleHue
COCTOSIHUST BOJHBIX CHUCTEM B Pe3yJibTaTe UPPUTAIMOHHBIX U
MeJIMOPATUBHBIX MepONpUATHL. VcTotmaoTres moi3eMHable BOJIbI,
IIPOUCXOJIUT MACCOBasA THOEIb MAJIbIX PEK, COKPAIIAETCS BOLOCTOK
KPYITHBIX, BBICHIXAIOT OOUIMPHBIE BOAOEMbI (Hampumep, Apai).

ITpoMbIiLIeHHBIE U OBITOBBIE CTOKH, 3arPA3HSIONINE THAPO-
chepy SMOBUTHIMHU BENIECTBAMU, PAAMOAKTUBHBIMU OTXO/aMU
u T. 1., cocTaBistioT 700 km® B oz (ipuMepHO 3 % BCETO TLIaHe-
TapHOro oObeMa Bozbl). TsuKesblil yuiep6d IPUPOIHBIM BOIHBIM
cUCTEMaM HAHOCUT <«MEeNniogoe 3azpssuenue» — cOPOC ropsunx
[IPOMBIIIJIEHHBIX BO/I.

3HauNTeJbHO Hallle Bo3fieiicTBue n Ha smtocdepy. Pacmaxn-
BaHWE 3eMeJTh JIJIST CeTbCKOX03MCTBEHHBIX HYSKT (2 CETOIHS OKO0JIO
30 % cymm 3aHsTO YTOAbsSIMU) TTPUBOIUT K IPO3UH TOYB, UX 3aca-
JINBAHWIO, TIOIHSTUIO TPYHTOBBIX BO/. HakoHer, 4esoBeK Hero-
CPe/ICTBEHHO YHUUYTOKAET OT/IeJIbHbIE BUIbl PACTEHUI U JKUBOT-
HbIX. Tak, ObLIM UCTPeOIeHbI TyP, MOPCKas KOPOBA, SIUOPHUC,
JIPOHT W MHOoTWe apyrue. Hemano BUIOB KUBOTHBIX, KOTOPbHIE
HAXOAATCA HA IPAHU MUCYE3HOBEHUSI, — 3yOpbl, KyJaHbl, Gesble
MeJIBe/IU, CUHUE KUTbI, MHOTHE BU/IbI IIPOMBICJIOBBIX PbIO.

PaccmarpuBas niepexoy 6uochepst B Hoocepy («cepy pa-
syma»), B. V1. BepHagckuil mpepmoara IIaHOBOE, HAYYHOO0OC-
HOBAHHOE HCIOJb30BAHWE MTPUPOIHBIX PECYPCOB, MPELyCMaTpH-
Baolee «pasyMHOe» codeTaHue IoTPebHOCTEe YeJI0BEeYeCKOTO
obiiecTBa ¥ HOpMasibHOIo (byHKIMOHUpoBaHUA Ouocdepsl. o
HACTOSIIETO BPEMEHW YeJIOBEUECTBO SIBHO HEMOCTATOYHO Y/IEJISIO
BHUMaHUsA npobaeMaM oxpaHbl 6uocdepbl U parruoOHaIbLHOIO
nmpupomaomnosb3oBanusa. OnHAKO B mocjaenHel deTBepTn XX B.
mpo6JIeMbl OKPYIKAIOIIEN CPeibl, PeryJInpOBaHNE B3aUMOOTHO-
MEeHUN ¢ NPUPOAOIl CTAaHOBATCA AeaoM Kaxkzporo. O6mecTBo
BILIOTHYIO TPUOIUBUIOCH K BOBMOKHOCTH TJI06ATbHON 9KOJIOTH-
4yecKoil kaTacTpodbl. Yrpo3a cOOCTBEHHOMY CYIIECTBOBAHUIO 32-
CTaBJIsIET YeJIOBEYEeCTBO (E30TJIaraTeIbHO PeliaTh 9T MPOOJIEMBL.

Hpubrae cymmecTBYIOT MHOTOUNUCTIEHHBIE TPABUTEIHLCTBEHHBIE
1 00IIeCTBEHHbIE OPraHM3aluy, Hay4Hble KOJJIEKTHBBI, IPOM3-
BOJISAIIUE OIEHKY COCTOSIHUS Guocdepsl, paspaboTKy IporpaMm
U HAyYHO-TEXHUYECKHUX IIPOEKTOB 110 YCTPaHEHUIO yiiepda, HaHe-
CEHHOTO TIPUPOJIE, TIPOBEJEHUIO TTPUPOJIOOXPAHHBIX MEPOIPUsI-
TUH. B TPOMBITIIJIEHHOCTH, CETbCKOM XO3SCTBE, HA TPAHCIIOPTE,
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B KOMMYHAJIbHOI cepe paspabaThiBalOTCS U BHEAPSIOTCS] HOBbIE
TEXHOJIOTMH, HalpaBJeHHbIE Ha CHUKEHUE HEraTHBHOTO BJIUSA-
HUA YesloBeka Ha Omocdepy. B mommruke 1mpobaeMbl 5KOJIOTUI
TaKKe 3aHMMAIOT OJIHO U3 BELyLINX MECT. 3aKIH0YaOTCs MHOTO-
YHCJIEHHBIE MEKTOCYAPCTBEHHBIE JIOTOBOPHI M COTJIAIICHUS 110
[IOBOJlY COBMECTHBIX JAeHCTBUIT B 00J1aCTH OXPaHbl MPUPOJBI
U PalMOHANBHOTO €€ MCIOoJb30Banus. Bee aTu mporeccsl mo-
TBepskaaoT uaeo B. V. Bepuajackoro o npespamieHnn Guocdepsbr
B HOOC(EPY M JAIOT OCHOBaHUE YEJIOBEYECTBY C ONTHMHU3MOM
CMOTpETh B OyjryIiee.



Masa 13. lpoucxoxaeHune }XU3Hu
u 3Bontouus ee popm

§ 1. UcTopua pasBuTuA NpeacTaBlieHNN
0 NPOUCXOXKAEHUM }KU3HU Ha 3emane

Bormpoc o Bo3HMKHOBEHWY U Pa3BUTHU KM3HKM HA HAIIEH T11a-
HeTe — OJMH U3 BasKHeHIux B Ouostoruu. [IBa moaxomga K OTBETY
Ha Hero Oblin cOPMYJMPOBAHBL ellle B ApPeBHOCTH. MHOTHE
AHTUYHbIE ABTOPBI CBSI3bIBAJIM BO3HUKHOBEHUE JKI3HU ¢ OOKeECT-
BEHHbIM, TBOPUECKUM AKTOM. Takas TOYKa 3peHusi HaXO/UTCs BHE
cepbl HayKu 1 Hamu 00cy kaaThes He Oyzaer. @uiocodbi-MaTe-
PUAINCTBI pacCMaTPUBAIN TTPOUCXOK/IEHNE KM3HN KaK ecTecT-
BEHHBIH Tmporiecc B pa3BuTwy Marepun. OCTAaHOBUMCS Ha TpPeX
HanboJiee PacIPOCTPAHEHHBIX THIIOTE3aX, B TOM WM MHOM CTeneHu
AKTYJIbHBIX U CETOJIHS.

l'unore3a caMONpPOM3BOJIBHOTO 3aposkAeHUs ku3Hu. OHa
MIPE/INIOTIAraeT, YTO SKUBBIE CYIIECTBA TIOSBIISAIUCH W TIPOAOJIKAIOT
BO3HUKATH MHOZOKpAmMHO (NOCMOSAHHO) U3 HENCUBOU Mamepuu.
Takux B3TJIs1/10B TpUiep:kUBaJIcs, Harpumep, Apucrtoress (IV B.
1o H. 3.). CorylacHO ero TpeACTaBIEHUSM, KUBBIE OPTAHU3MBI
MOTYT 00OPa30BBIBATHCST HE TOJBKO B PE3YJIbTATe PA3MHOKEHIS,
HO ¥ U3 HEKUBOTO BelllecTBa (TUHbI, CJIM3M) TIOJ] IEUCTBUEM TeILIa
u Biaru. [uroresa okazajach BechbMa SKUBYY€El U IIPOCYIIECTBOBA-
Jia 1o koHMa XIX B. YueHble pa3HbIX AMOX JIOTOJHSIIN €€ HOBBIMU
«HabmoeHusIMI», «aktamit». Tak, B Tpakrtatax XVI-XVII Bs.
(burypupoBanu «perenTsi» CO3MAHNS «MICHBIX YepBeii» B KyCKe
pasjiaralonierocsi Msica WJiM MbIIIEH B TOPIIKe, TPeIBAPUTETBHO
HAIOJTHEHHOM TPSITIbeM U TIPEIOIUM 3epHOM. Uepes jiBe-Tpu He-
JeJI B HEM «9KCIIEPUMEHTATOP» MOT OOHAPYKUTh 1eJIbIid BbIBO-
JTOK MBITITET.

C KpUTHKOI aTUX TpesicTaBienuil BoicTynui B 1688 r. urasib-
stHekuit Bpau MDpanyecko Penn.

VM ObLI TIpofiesiaH HATJISAAHBIA U yOeUTeIbHBIN OIIBIT, TIO-
PBIBAIOIIMIT aBTOPUTET NaHHOU rutoressl (puc. 66). M. Pemau B3sin
HECKOJIBKO COCY/IOB, TIOMECTUJI TyJla TI0O MEPTBOH 3Mee, a 3aTeM
TIOJIOBUHY COCYZIOB 3aKPbLT Kuceel (TKaHbIO, PEIKON, KaK MapJyis),



152 InaBa 13. IIpoucxosxaeHue KIU3HU 1 9BOJIONMS ee (hopM

ocTaBuB Jpyrue OTKpbITbiMU. Haburiozast, OH BUJIe, YTO B OTKPbI-
TBIE COCY/BI 3aJ€TAJIN MyXU U JIOJTO TI0JI3AJTH 110 TPYIY 3MEH.
IMoce sToro @. Pem 0OHAPYKUIT OTIOKEHHBIE MYXaMU STHYKH,
a 3aTeM 3aMETHJ MOSBJICHUE U3 SUIl JUIMHOK (<«MSICHBIX dep-
Beii» ), KOTOPbIE HA €ro IJ1a3ax MPEBPAIIAINCh BO B3POCJIbIX HACe-
KombIx. Ha ocHoBaHUM MOZOOHBIX U MHBIX CBOUX HMCCJIEI0OBAHIN
@. Penu cchopmympoBasl 3aK0H, CyTh KOTOPOTO BBIPA3WJI B JIAKO-
HUYHOI (popMe: «Bce JKUBOE OT KUBOTO», T. €. HOBBIE OPTaHU3MBI
HOSBJIAIOTCA B TIPOIIECCE PA3MHOKEHUS POJUTEILCKUX.

Kykonkun

Puc. 66. OnbiT ®paHuecko Pean (1668 r.). Hekotopble U3 6aHOK,
B KOTOPbIX AKaAU MEPTBbIE 3MeM, ObIAM HAKPbITHI KMCEEM, TOrAa Kak
APYIi€e OCTaBaAWCh OTKPbITbIMU. AMUMHKM MYX NOSIBUAMCb TOABKO
B OTKPbITbIX 6aHKaX; B 3aKPbITbIX UX HE ObIAO. PeAn 0ObSICHMA 3TO TeM,
4TO MYXM MPOHUKAAM B OTKPbITble GAHKM M OTKAQABIBAAM 3AECH SIILIA, M3
KOTOPbIX BLIAYMASIAMCb AUMMHKM (LKA PA3BUTHSI MYXH CM. B HUKHEV
4acTu pUCyHKa). B 3akpbiTbie GaHKM MyXH MPOHUKHYTbL HE MOTAM,
M MOTOMY HU AMUMHOK, HW MyX B 3TUX GaHKax He okasaAock [1]
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I[Tocie nostBaieHNst €ro paboT MOMYJISIPHOCTH TUIIOTE3bI CYIIECT-
BEHHO CHU3WJIACK, HO HEHAJIOJITO. Y3Ke MPH €ro sKU3HU Oarogapst
U300PETEHII0 MUKPOCKOTIA TIEPE]] UCCIEA0BATESIMU OTKPBLICS HO-
BBIIT MUD JKUBBIX CYIIECTB — MUKPOOPraHu3MoB. Kakyasicst mpo-
croTa, cjabasi U3yYeHHOCTh HTUX CYIIECTB TOCTYKUIA TIOBOJIOM
IS «BOCKPEIIECHUS» UIeH caMO3aposK/eHus. MHorue mccienona-
TEM TOTO BPEMEHU COOOIAIM HAYYHOMY MHPY O TOM, YTO <Ha-
GJIfo/Ia/I»> BOSHUKHOBEHHE JKUBBIX MHKPOOPTaHM3MOB (B OTBapax
TpaB, OyJIbOHAX) <13 HUYETO».

Bousee Beka TaHyMACh AUCKYCCUS TIO 3TOMY MTOBOJLY, HAUMHASA
¢ ocTpOyMHBIX aKcrepuMenToB Jlamapo Crnammanmanu (1765 1.),
OTBEpraBIero ujeio caMmo3apoxaeHus. [Ipoussong nauresnbHoe
KUTISTYeHUe KOJIO ¢ MUTaTeJbHBIM OTBAPOM W 3allanBasi UX, OH
B TEUEHUE HECKOJBKUX HEEb BBIIEPKUBAI KOJIOBI B TAKOM BHJIE
1 He HABGJIO/A NOABICHNS B HUX KAKUX-TM00 TPU3HAKOB JKU3-
ar. OfiHAKO TIPW OGJTaMBIBAHWY TOPJIBIIIEK Y 3aMasHHBIX KOO
B HUX yepe3 2—3 JIHs B OFPOMHOM UHCie 0OHAPYKIUBATUCH MUKPO-
opranusmbl. JI. CriasiaHIiaHu CIIpaBe/lyInBO 3aKJIIOUNJI, YTO OHU
PasBUBAIOTCS U3 CIIOP, B H300MJINI UMEIOIIUXCS B BO3IyXeE U Ta-
JAIUX B KOJIOBL. ET0 IPOTUBHUKY BO3PasKaJU, YTBEPIKIAS, UTO
IIPU 3allauBaHUU COCYJIOB IIPEKpallaeTcs JAOCTYI BO3/yXa, I10-
TOMY OPTaHU3MBI HE MOTYT «3apPOJUTHCS>.

OKOHYATEJILHO TUIIOTE3a CaMO3aPOsKAEHUsT ObLia OMPOBEPT-
nwyTa stk B 1862 r. JIyn Ilactepom.

OH Hares IpocToil U OCTPOYMHBII TIPUEM JIJIsT TOTO, YTOOBI
pa3buTh apryMeHThl CBOMX MPOTHBHUKOB (puc. 67). VM 6blia
CKOHCTPyHpoBaHa ocobast Kojiba — ¢ TOHKUM W JJIMHHBIM TOP-
JIBIIIIKOM B BHUJIE CUJIbHO M30THYTOU TPyOKu. B Hee BO3MyX MOT
GecrpensaATCTBEHHO MOCTYTIaTh, HO B MPOKUIITYCHHOM GyJIbOHE
HUKAKUX MUKPOOPTAaHM3MOB HE Pa3BUBAJIOCD, TIOCKOJBKY TTOMA-
JAIONINE U3 BO3/LyXa CIIOPHI 33/IePKUBAIUCEH B U3THOE TOPJIBIIIKA.
Ecou ke 0HO 061aMBIBAIOCH, TO CKOPO B OYIbOHE KUTIETH MHO-
rourcieHubie MUkpoOsr. JI. TTacrep Besen 3a JI. Chasanianu
YTBEPIK/IAI, 4TO pa3BUTHE OAKTEPUN TPOUCXOIUT BCJAEJICTBUE
HOMAAaHUs B PACTBOP CIOP 9TUX OPraHU3MOB. Y OEAUTEIbHOCTD
€T0 OIBITOB U aBTOPUTET KAK OCHOBOIOJIOKHUKA MUKPOOHOJIO-
MU [TOJIHOCTBIO «3aKPbLIN» TUIIOTE3y caMo3apoxkieHus. OaHaxko
OTBeTa Ha BOIPOC, CYIIECTBYET JIM KM3Hb BEUYHO WJIM KOTHA-TO
MPOU30IILIO €€ BOSHUKHOBEHME, TIOJNyYeHO He OBLIO.
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BakTtepun
NPOHMKaIOT
Baktepun B KONOY
ocepaloT
B n3rnbe
TPyOKM

KoH4mk
ropnbilka
TPYOKN OTKPLIT BynboH
ocTaetca
npo3payHbIM

BynboH myTHeeT

Puc. 67. KoAGbI C M30THYTbIM FOPABILIKOM, MPUMEHSIBLUMECS B OMbITax
Ayu MNacTtepa. Bo3ayx cBOGOAHO BXOAMA Hepe3 OTKPbITbIN KOHUMK
TPYOKM, HO OH HE MOT AOCTATO4HO ObICTPO NMPOWTM MO U3OTHYTOM ee
4acTH, yBAeKast 3a CO60M OTHOCUTEABHO TsKeAble GakTepuu. baktepun
WAW APYTH€ HAXOAMBLUMECS B BO3AYXE KAETKM OCEAAAM B STON HMXKHEN
M30rHYTOM YaCTU FTOPABILLIKA, TOTAA KaK BO3AYX MPOXOAMA AdAbLLE
M NOCTynaA B camy KOAGY. [POHUKHYTb B KOAOY M BbI3BaTb Pa3sAOXKeHMe
6yAbOHa GAKTEPKM MOTAM AULLIb B TOM CAyHae, €CAM FOPABILIKO KOADbI
oTAambliBaam [1]

Cam A. TlacTep npekpacHO 0CO3HaBaA HEPa3pPbIBHYIO CBA3b HEXMBOM
M >KMBOWM MPUPOAbI. [0 ero npeactaBAeHMsM, XM3Hb BO3HMKAA Ha Hallew
MAQHETE U3 HEXMBOW MPUPOAbI. HO 3T0 GbIAO OAHOKPATHBIM COObITHEM, 00Y-
CAOBAEHHBIM YHUKAAbHBIM COYETAHUEM YCAOBMIA, ONPEAEAMBLLMX €€ 3apOXK-
AeHue. [NosiBAEHME e KaKMX-AMDO CyLIecTB Ha 3eMAe MOCTOSIHHO, MPU Ha-
AMUMM YXKe KMBYLLMX OPraHU3MOB, HEBO3MOXHO. Bo-mepBbiX, MOTomy, YTO
OHM TYT e NOEAAAUCh Obl MHOTOUMCAEHHBIMM CyILECTBAMM, HE YCrieB pas-
MHOXUTBCS. A BO-BTOPbIX, 0Opa3oBaHm1e >XMBOrO M3 HEXXMBOTO MOTAO Mpo-
M30MTM TOABKO MPU OYEHb CNELIMPUHECKMX YCAOBMSIX Ha HaLLIEM MAAHETE.

Bropast rumoresa — maHcmepMuu — OBLTA BHICKA3aHA TIBEN-
ckuM pusuxom-xumMukomM C. Appennycom B 1908 1. (cxomHBIX
B3IJI10B IIpujiepxkuBaics u B. M. Bepuajckuit). Ee cymuocts
3aKJIIOYAETCS B TOM, 4TO KM3HDb CyIIeCTBYeT Bo BceseHHoil Beu-
Ho. Ha 3emiio «cemeHa» JKHBOTO OLLIM 3aHECEHLI M3 KOCMOCA
€ METEOPUTAMU U KOCMHUUYECKON IIBLIbIO.

ITa TUIOoTe3a ONUPAETCS HA JIAHHBIE, CBUIETEIBCTBYIONINE
0 BBICOKOIT YCTOHYNUBOCTH HEKOTOPBIX 3eMHBIX OaKTEPHil K BBICO-
KUM U HU3KUM TeMITepaTypam, Ge3BO3IYITHON cpejie, pajnaliini
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u T. 1. OJIHAKO /IO CUX TIOP HET JIOCTOBEPHBIX (haKTOB OOHAPYIKE-
HUS TAaKUX «CeMsSH» JKM3HU B MaTepuajie METCOPUTOB, YIIABIITUX
Ha TTOBEPXHOCTh 3eMJIU.

§ 2. CoBpemeHHasa runoTesa
(OnapuHa—XonpaenHa) 0 NPOUCXOKACHUN KU3HU
Ha 3emne

HawuGosee nosiHo paspaboTaHHOI, apryMeHTHPOBAaHHON U NME0-
1eil MUPOKOE PUSHAHKE CJIELYET TIPUIHATH THIIOTE3Y MPOUCXOIK-
JEHVIST JKUSHU TTYTeM OUOXUMUUECKOT 60JH0UUL, NI «2UNOme3d
Onapuna—Xonoeinas.

A. M. OnapuH, pycckuit GUOXMMHMK, akaaemuk, ele B 1924 . ony6am-
KOBaA CBOIO MEPBYIO KHUTY MO AaHHOM npobAaeme. Ax. XOAAENH, aHTAMMA-
CKWUI TeHeTUK 1 6MOXMMMK, C 1929 I. pa3BMBaA MAEM, CO3BYUHbIE MPEA-
cTaBAeHnam A. M. OnapuHa.

Omna 1ocTyJupyer, 4To KM3Hb BO3HUKJA HAa 3eMJie UMEHHO
13 HEKMBOW MaTepPUH, B YCJIOBUSIX, UMEBIINX MECTO Ha TLIaHETE
MUJLTHAP/IBI JIET HA3a. DTU YCJIOBUST BKIIOUATH HAINYHE NCTOY-
HUKOB 3HEPTUH, OTIPEIEJIEHHOTO TEMIIEPATYPHOTO PEKIMA, BOJIbI
U IPYTUX HEOPTAaHUYECKUX BEINECTB — MPEIIIECTBEHHUKOB Opra-
HUYECKUX coepunenuii. Armocdepa Torga Gblia 6eCKUCI0POLHON
(MCTOYHUKOM KHCJIOPOJIa B HACTOSIIEE BPEMs SIBJISIIOTCS pacTe-
HUSL, & TOT/A UX He ObLIO).

B pamkax jaHHOI TEOPUU MOXKHO BBIJIEJUTH ISTh OCHOBHbIX
ATATOB HA MyTH K BO3HUKHOBEHUIO JKU3HU, KOTOPBIE MTPUBEIEHBI
B Tabu. 9.

Tabauua 9
Jranbl pasBUTHSA KU3HU HA 3eMJie 10 TUIOTE3e
Omnapuna—XoJuazeiina

Bpemennoii | Itanbl BO3HUKHO- Co0bITHsI, NPOUCXOASANIHE
nepuos BEHUs JKM3HU Ha 3emiie

Oor6,5m |1 O6pasoBanne MepBUYHON aTMO-

3,5 Mipa chepsl, copepsKalieil MeTaH, aMMHU-

JIeT TOMY aK, YIJIEKUCJIBIN Ta3, BOJAOPO/I,

Hasa/l OKHUCH yTJiepo/ia 1 Tapbl BO/IbI
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IIpodomicerue mabauypt 9

Bpemennoii
nepuoj

IATanbl BO3HUKHO-
BE€HHUA KU3HU

Co0bITHsI, NPOUCXOASANIHE
Ha 3emJe

Oxnaxkaenne naaHeTsl (HUXKe TeM-
neparypsl +100 °C Ha ee noBepx-
HOCTH ); KOHJIEHCAIIUSI TTAPOB BOJIBI;
obpasoBaHue TIEPBUYHOTO OKeaHa;
pacTBOpeHNe B €ro BOJie Ta30B

W MUHEPATbHBIX BEIIECTB; MOIIHbIE
rPO3bI

CHHTE3 TPOCTHIX OPTAaHMUYECKUX
COeJIMHEHNIT — aMUHOKHUCJIOT, caxXa-
POB, a30THCTBIX OCHOBAHUI — B pe-
3yJbTaTe JeHCTBUA MOIIHBIX 3JICK-
TPHUECKUX Pa3PsIoB (MOIHUN)

1 yabTpadroseToBOI paraun

O6pasoBanne MpOCTERINX GENTKOB,
HYKJIEMHOBBIX KHCJIOT, MOJIICaXa-
PUJIOB, KUPOB; KOAI[EPBATOB

Or 3,5 no
3 MIpa et
TOMY Hazajl

OGpasoBanue pOTOGUOHTOB, CIIO-
COGHBIX K CaMOBOCIIPOM3BEAEHUIO
U peryiupyeMoMy oOMeHy Be-
IIECTB, B Pe3yJ/IbTaTe BO3HUKHOBE-
Hus MeMOpaH ¢ u3bupaTeabHoil
TTPOHUIIAEMOCTBIO 1 BSaI/IMO]IeI'/JICT‘
BUI HYKJIEMHOBBIX KHCJIOT 1 OEJIKOB

3 Mupz et
TOMY Hazajl

Bo3HUKHOBEHIE OPraHu3MOB,
UMEIOIINX KJIETOYHOE CTPOEHUE
(1epBUYHBIX [TPOKAPUOT-OAKTEPUil)

WNnen o dpopmupoBanum n

coCTaBe TePBUYHON aTMOCheph

3emu GasupyioTcs Ha OOBLEKTUBHBIX MAHHBIX PA3HBIX HAYK, Ha
M3Y4YEeHNH Ta30BBIX 06010ueK ApyruX maneT COTHEYHON CHCTEMBL.
Bechma yOenmurenpHble T0Ka3aTeTbCTBA BO3MOKHOCTH OCYIIECT-
BJIEHUs 2-TO M 3-TO ITANOB PAa3BUTHUS KU3HU IOJYYeHbI B pe-
3yJIbTaTe MHOTOYNCJIEHHBIX 9KCIIEPUMEHTOB 10 UCKYCCTBEHHOMY
CUHTE3y OUOJIOTHYECKHX MOHOMepoB. Tak, Brepsbie B 1953 r.
C. Musep (CHIA) co3znan 1ocTaTouHoO MPOCTYIO YCTAHOBKY,
Ha KOTOPOIT eMy YZIalloCh 3 CMECH Ta30B 1 TTapOB BOJIBI TIOT JIeHCT-
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BUEM yJIbTPAUOTIETOBOTO OOIYICHNST U JIEKTPUUCCKUX Pa3ps-
JIOB CUHTE3WPOBATh Ps/i AMUHOKUCIIOT U JPYTUX OPraHMYECKUX
coeaHenuii (puc. 68).

OnekTpoabl

Kamepa gng
VICKPOBBIX

h, pas3psaoB
SRS

Oxnaxpatolee
YCTPOMCTBO

Tpy6ka ons
(koHAeHcaTop)

yoanexHus
BO3Ayxa

1 BBELEHUS
rasoBon
cmecu

- @U/
W
1

——
" OxnaxpaioLas

Boaa

OxnaxpneHHas Boaa,
copepxaiias
opraHuyeckue

BellecTBa
lopenka

Puc. 68. Ycranoska CTaHAM Muaaepa, B KOTOPOI OH CUHTE3UPOBaA
AMMHOKMCAOTbI U3 Fa30B, CO3AaB YCAOBMSI, MPEAMNOAOKMTEABHO
CyllecTBOBaBlLIME B aTMOCepe NepBoObITHOM 3emMAn. [a3bl M BOASHbIE
napbl, UMPKYAMPOBABILME B YCTAHOBKE MOA BLICOKMM AaBACHMEM,
MOABEPraAn B TeYEHWUE HEAEAN BO3AECMCTBUIO BLICOKOTO HamnpsiKeHws.
MocAe 3TOro BellecTBa, COOPAHHbIE B «AOBYLLKE», MCCACAOBAAW
MeToAOM Xpomatorpadum Ha Gymare. B o6Lien CAOKHOCTH BbIAO
BbIAAEHO 15 aMUHOKMCAOT, B TOM YMUCAE TAMLIMH, aAQHWH
u acnaparuHosast kucaota [1]
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B onbite C. MuaAepa B ero yctaHoBKe GbiAM BOCTIPOU3BEAEHBI YCAO-
BMSI, CyllleCTBOBaBIUME Ha 3emMAe B npeanoAaraemoe Bpems. B npubope
MPUCYTCTBOBAAA CMECh ra30B: BOAOPOAA, aMMMaKa, MeTaHa 1 napbl BO-
Abl. B 0AHY 13 Kamep OblAM BBEAEHbBI SAEKTPOAbI AASI OAYUEHUs pa3psi-
AOB, UMUTUPOBABLUMX MOAHUM, KaK BO3MOXHbIA MCTOYHUK IHEPTUM AAS
XMMUYECKMX peakunit. B apyroit kamepe GbiAa HaAWTa BOAQ, M 3Ta Kamepa
MOAOrPEBAAACH (AAS HACKILLEHMS FA30BOV CMECK Napamu BOAbI). Ellle oaHa
Kamepa NMoABepraAach OXAaKAEHUIO, U 3AeCb BOAA KOHAEHCMPOBAAACh
(«AOXKAEBbIE OCAAKM»). Yoke Hepe3 HEAEAIO B KOHAEHcaTe U ObiAn OGHapy-
JKEHbI Pa3AMYHbIE OPraHMYeckue BellecTsa.

B nocsieyionye 1ecTIETUS BO MHOTHX JTab0pPaTOPUSX MUpa
ObLJI OCYIIECTBIECH MCKYCCTBEHHBIH CHHTE3 PasHbIX aMIHOKHC-
JIOT, HYKJIEOTUJIOB, TIPOCTHIX CaXapoB, a 3aTeM U OoJiee CIIOKHBIX
OPTaHIIECKIX COeMHEHUH. Bcee aTo MOATBep:KaaeT BO3SMOKHOCTD
00pa3oBaHMsi OPTAHUYECKUX BEIECTB HA 3€MJie B OT/AJICHHBIE
BpeMeHa 0e3 yJacTust KIUBbIX OPraHu3MOB. [Ipu OTCYTCTBUU CBO-
6o1HOTO KUca0poza (KOTOPBIN paspyrian Obl UX) U KUBBIX Opra-
HU3MOB (KOTOpbIe MOTJIM Obl MCIHOJIB30BATh X B BUJE ITHUIIH)
9TH BEIeCTBA HAKATINBAJINCH B IEPBUYHOM OKeaHe B BBICOKUX
KOHIIEHTPAIIIX.

Ha caemyrotem asrare mporcxoamsio obpasoBane 6osee CIosK-
HBIX COEMHEHUNA — OGeJIKOBOMOAOOHBIX BeliecTB (IEMOYKN W3
AMITHOKHUCJIOT ) ¥ KOPOTKUX MOJNHYKJIEOTHIHBIX MOJIEKYJI. Bepo-
SITHOCTH HTOTO MHOTOKPATHO TIOATBEPIKIEHA: CEeTOAHs MoT00H0e
MOJIYYaoT aKCIepuMeHTaIbHo. [Ipy mocTikeHNN orpesiesieHHOM
KOHIIEHTPAI[UU OPTAaHUYECKUX BEN[EeCTB B MEPBUYHOM OKeaHe
MOTJTH BO3HUKATD CJIOJKHBIE arperaThl Pa3HOOOPA3HBIX COeNNHe-
HUI — Koauepeamvl, MEJIKE MAPOBUAHbIE 0OPA30BAHUSL.

M3yvenne MCKyCcCTBEHHO CO3/IaBaeMbIX KOAIepBaToB (OUeHb
MIUPOKO uccyenoBaHHbIX A. V. OnapuHbIM U €ro COTpYIHIKA-
MH) TI0Ka3aJI0, YTO OHU HPOSIBJISIOT HEKOTOPbIE CBOHCTBA *KIBBIX
cucteM. VIMest YIUIOTHEHHBIN HApysKHBIH CJIOH, HeKoe 1mogodue
KJIETOYHONH MeMOpPaHbl, KOAlepBaThl CIIOCOOHBI M30UPATETHHO
TIOTJIONIATh Pa3HbIe BEIeCTBAa U3 OKPYsKaIoIIeil cpe/ibl, KOTOPbIe
YYaCTBYIOT B XUMHMYECKUX PEAKIIMIX BHYTPU KOAIEPBATHBIX Ka-
mesh, & 9acTh TMPOAYKTOB ITUX PEAKINI BLIAETSIETCS 0OpPaTHO
B cpexny. HakarinBas BeliecTBa, KOAIlepBaThl «PacTyT» U, YBeJIU-
YUBIIICH B Pa3Mepax, MOTYT PactagaThCs Ha HECKOTBKO JacTel —
«Pa3MHOKATBCSI».
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KoarepBatbl, pasjindymbie 10 CBOEMY COCTaBY, XapaKTepPHU3Y-
I0TCSI PA3HON CTENEeHbI0 yCTONUYMBOCTH. BoJiee yCTOWYUBLIE CO-
XPaHSIOTCS, TIPOYNE UCUE3aI0T, Pa3PyIIaloOTCs.

Iru HabmoeHns naiau ocHoBarue A. V. OnapuHy npezamosio-
JKUTh BO3MOKHOCTD JICHCTBUSL ecrmecmeeniozo omoopa (CM. HUXKe)
ysKe Ha 9TON CTaJIMM CTAHOBJIEHUS SKUBOTO.

Tem He MeHee KoauepBatbl npu BCEN CAOXKHOCTU UX OopraHun3aumuu He
MOTYT CHMTATbCS XKUBbIMK CYLLECTBAMU MPEXAE BCETO NOTOMY, YTO Y HMUX
HeT CTabMAbLHOIO CaMOBOCIPON3BEAEHMS.

Ha crenyiornem arare B KoarlepBaTax 06pa3oBaIiCh B3aUMO-
CBSI3UM HYKJEUHOBBIX KUCJOT U OesikoB. CunTe3 GEJIKOB Ompe/e-
JIEHHOTO COCTaBa CTAJ OCYIIECTBISITHCS Ha OCHOBE MH(MOPMAIINH,
3aKJIIOYEHHON B HYKJIEMHOBBIX KHCJIOTaX.

BosHuKaeT criocoGHOCTh HYKJIEHHOBBIX KHCJIOT K CAMOBOCHPO-
useeOenuio Py yyacTuu creruduyecknx OelKoB — (PEepMEHTOB.
To ecTb MOKHO TOBOPUTH YK€ O TOSABICHUU NPOMOGUOHMOE —
HePBUYHBIX (POPM JKU3HMU, HE UMEIOIINX €llle KIETOYHOM Opranu3a-
W, HO CIIOCOOHBIX K CAMOBOCTTPOM3BE/ICHUTIO U OOMEHY BEIIECTB.

JlasbHeliee pasBuTHe TPOTOONOHTOB, YCIOKHEHUE UX Opra-
HU3AIUU TIPUBEJIH K TOSBJIEHUIO OPTAHU3MOB, 00JIA/IAT0IINX KJle-
TOYHBIM CTPOEHUEM, — NepeuuHbix npoxapuom, Gakrepuii. C aToro
MOMEHTa HaYMHaeTcst GHoMoTHYecKast aBoonus. [lo-BuanmMomy,
[EePBOHAYAIBHO CYIECTBOBATIN reTepoTpodHble OPraHuambl (110-
CKOJIBKY B MEPBHYHOM OKE€aHE COJEP/KATOCh MHOTO Pas/IUHbBIX
opraHmnueckux BerecTs). [To Mepe yBeJMUeH st X YHCIA TPOUCXO-
JIAJIO YMEHbIIEHHE MHUIIEBBIX PECYPCOB U MEK/LYy HUMHU BO3PACTAJIA
KOHKYPEHIHsI. JTO TPUBEJIO K TIOSIBJIEHUIO aBTOTPOOB — opra-
HU3MOB, CHHTE3UPYIONINX HEOOXOIMMbIE UM OPraHUYECKHe Be-
I[ECTBA U3 HEOPTAaHUIECKHUX.

BHauasie MOSIBUJINCH OPraHU3Mbl, KOTOPBIE HCIOJIb30BAIN
HHEPIUIO, TIOJYUYEHHYIO B PE3YJIbTaTe OKUCIEHUS] MUHEPATHHBIX
BEIECTB. ITOT MPOLECC UBBECTEH KAK XeMOCUHIMES, & OPTaHU3Mbl
HOJTYYH/IN HA3BAHUE XeMOCUHMEMUK08. 3aTeM, B XO/Ie MOCJIeyTo-
X BOJIIOIHOHHBIX TIPEOOPa30BaHNU, BOSHUKIN aBTOTPO(MHBIE
OPTaHU3MbI, UCTIOJIb3YOIINE SHEPIUIO COJHEYHOTO CBETA, — 3TO
(orocunrezupytoime opranusmbl (pomocunmemuxu). Jlanpreii-
Tmast GUOIOTHYECKast HBOIIONHST 06y CI0BUIA (HOPMUPOBAHIE TOTO
MHOTOOOPA3HOTO MUPaA JKUBOW TIPUPOIbI, KOTOPBIA MBI ¥ BUAUM
CErOJIHS.
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PasHooOpasue BUIOB KaK Pe3yJbTaT GHOJOTHYECKOH 9BOIIO-
HUd. JBOJIOINOHHOE yueHue (TeOpHUsi SBOJIONUN) — OHOJIOTHYE-
CKast IUCIIUTIIMHA, UCCJIEYIOTIAs IIPIYMHBI U IBUKYTIINE CHJIBI, 3a-
KOHOMEPHOCTU ¥ MEXAHU3Mbl Pa3BUTHUS JKUBBIX OPraHU3MOB.

@ Tlopg 6uonoruyeckom aBosOLMEN NOHUMAIOT HEOOPATUMBIN 1 3a-
KOHOMEPHbII NPOLIECC MCTOPUYECKOrO PAa3BMTUSA KUBOTO OT NPO-
CTOro K 6onee COXKHOMY HauMHAA C MOMEHTA BO3HUKHOBEHMS
NepBbIX XNUBbIX OPraHN3MOB Ha 3emne.

B xoze sBOMOIUY OIHU BBl CMEHSIUCH APYTHMH, TTPOUC-
XOAUJIO YCIOKHEHNE U MOBBIIIEHNE OPraHU3alliy KUBBIX Opra-
HU3MOB, YBEJIMYUBAJIOCh UX PasHOOOpasne, MOSIBUIICS YEJIOBEK.

Benko MUPOBO33PEHYECKOe 3HAUEHME DBOJIOIIOHHOIO yue-
HUSI. OHO ymeepcoaem uoern eouncmsea npoucxorcoenus 6cezo
KHCUB020, 00BACHACT NPUUUHBL MHO2000PA3USL 61006, OOUTAIONINX
Ha 3eMite, yeaecoo0pasHoCmy OP2AHUSAUUL JHCUBHIX cyujecms (T. €.
COOTBETCTBUE CTPOEHMs U (HYHKIIMOHUPOBAHUS BCEX MX CHCTEM
U OPTraHoOB yCJIOBUAM CYIIECTBOBAHU ), 00HOBPEMEHHOC HALUUUE
8 NPuUPooe U NPOCMHIX, U BbICOKOOPZAHUIOBANHDIX OP2ANUIMOE.

IBOJIIOIMOHHOE YYE€HHUE CIIY;KUT TEOPETHMYECKOW OCHOBOW CO-
BPEMEHHON OUOJIOTHH, 00benHsIsL, 000011ast pe3yabTaThl, HOTy-
YeHHble MHOTOYKCIEHHBIMI YaCTHBIMU OMOJIOTMYECKUMU HAyKAMU.

OueBH/IHO ero 3HAYEHKE U JIJI YeJI0BEKa [P PeIleHUH TIPO-
6seM B3arMoJeicTBUs ¢ Gruocdepoii.

HakoHel, 3HaHue 3aKOHOB ¥ MEXaHU3MOB 9BOJIOIMKU — Oasza
IS Pa3BUTHSI CEJIEKIINU — HayKH, padpabaThiBaionieil MeToIbl
COBJIaHK U YJIyUIIEeHUS COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJL
JOMAIIHUX JKUBOTHBIX.

Wcrtopusa pa3BuTus MpeACTaBJEHUN O €CTECTBEHHOM ITPOUC-
XOKIECHUM JKU3HU U HBOJIOIUM OPraHU3MOB MOJKET ObITh MOJ-
pasziesieHa Ha TPU Tala: [OJAAPBUHOBCKUN, TapBUHOBCKUN U T10-
CIeTapBUHOBCKUH (COBPEMEHHBIN ).

§ 3. lonapBUHOBCKUWA NEPUOA B UCTOPUU
pa3BUTMA TEOPUM 3BONIOLUN
I/IlIeI/I 06 HN3MEHAECMOCTU JKUBbIX OPTraHN3MOB BbICKA3bIBAJIMCh

erle aHTUYHBIMU aBTOpamu (IMIenok, [epakaut, ApucTorelib,
Jlykpenuii u ap.). OQHaKO 9TH NpeicTaBieHnst ObLIN T10[4ac
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YMO3PUTEJIbHbI, HEPEAKO JAOIOJHASACDH AeTalIIMKU O4eBUAHON (dan-
tazun. Ouu BXoAWIM B 00medriaocodCKyo KOHIENINIO n3Me-
HsieMOCTH Bcero cytero («Bce Teuer, n Bce MeHsieTCs»).

Hauunas ¢ anoxu Bospoxnenus (XIV—XVI BB.) npoucxoaut
WHTEHCUBHOE HAKOTIJIEHWE OTPOMHOTO (DAKTUIECKOTO MaTephaia
110 M3YyYEHUIO PACTECHUH M KMBOTHBLIX. CyIeCTBEHHO PAaCHIMPA-
I0TCsl TI03HAHKA O MHOrooOpasuu BUiOB. B OMOJIOrMYecKux uc-
CJIEJIOBAHUAX Bee GOJIbINE TIPUMEHSIOTCS CPABHUTEBHBIA U 9KC-
MEePUMEHTAIBHBIE METO/IBI, M300PETAETCSI MUKPOCKOTL

Ha ocHoBanuu riry6oKOro U3ydeHus Pa3HbIX BUIOB OPraHu3-
MOB CTAHOBUTCSI OUEBUIHBIM, YTO OHM BECbMa Pa3JUYAIOTCS 110
CJIOKHOCTH CBOETO CTPOEHHUS. ITO 0OYCTOBUIIO TIEPEOCMBICTIEHUE
npuHIuna zpadavuu (Brepsblie chopMyIUPOBAHHOIO elle Apu-
CTOTEJIEM), T. €. KJIacCU(PUKAIIMI OPTAaHU3MOB T10 CTENIEHU CIIOXK-
HOCTU WX OPTAaHU3AIMH, YTO BOILIONIATIOCH B TOCTPOCHUN <JIE€CT-
Hut cymiects». Tax, III. bonne B cepennue XVIII B. mpeamosxmt
CBOM BapMaHT <«JIECTHUIIbI», HA CTYIEHSAX KOTOPOI MOCJel10Ba-
TEJIBHO PACIIONIOKUIUCH PACTEHUsI, HACEKOMbBIE, Y€PBU, PBIOHI,
ITUIbI, MIEKOIUTAIONIE, 00e3bsIHbI 1 YesIoBek (puc. 69).

Opnnaxo 1. Borne, kak n muorue apyrue aBrops! (1 K. JInn-
Hell B TOM 4YHCJIe), He CBS3bIBAJ CBOIO KOHCTPYKIIUIO C HUeeit
Pas3BUTUS IIPUPOJIBL.

B konme XVIII B. B OHOJIOTHH TIOJyYaeT PacIpoOCTpaHEHUE
mpancGopmusm — uoes. 06 usMeHeHul 1 npespamyeruu Gopm opza-
HU3MO8, TIPOUCXOKAeHNN ofiHuX BuoB oT apyrux (K. Bioddon,
9. K. Cent-Unep, K. @. Pymbe u gp.). XoTs ee CTODOHHUKHU U HE
CO3/IaJIN TEJIbHOTO yueHust 00 UCTOPUYECKOM TIPOIECCe PasBUTHSE
SKMBOU MIPUPOJIBI, X PabOThI TIOATOTOBIJIA HOBbIN ATAIl B PA3BITHN
9BOJTIOITMOHHOTO YUYEHUS — 3apOK[CHUE TIEPBBIX 9BOJIOIMOHHBIX
rumotes. Ocoboe mMecTo cpen Hux 3arnmaet Teoprst JK. B. Jlamap-
ka (1809 r.), B KOTOPOIi [eJ1aeTCs HOIBITKA O0BICHUTD ITPUYIHBL
U IBIGKYIINE CYJIBI HBOJIOIMOHHOTO TIPOIIecca.

BcekpoiBasg mexanusmbl aBosiiory, K. B. Jlamapk yTBepskia,
YTO BCEM JKHMBBIM CYIIECTBAM CBOWCTBEHHA U3MEHUUBOCTH, TIPOSIB-
JIIOMASACS B pe3ysbTaTe Oeiicmeus Qpakmopos enewneli cpedvl.
ITpu 5TOM ydYeHBIN BBIIBUTAJ HA TEPBbII IJIAH CIIOCOOHOCTD
MpHOGPETaTh HOBBIE MPU3HAKU B PE3YJIbTATE «YMOTPEOICHHUS I
HeyHoTpeOIeHsT OPraHoB» U HacJienoBath ux (puc. 70).
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Puc. 69. Cxema «ACTHMLIbI CYLLECTB» OT PACTEHWI AO HeAOBEKa,

no npeactaBaeHusim L. boHre [7]
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XKupadbl, obnagasime
KOPOTKOW Leen, cTapa-
JINCb OOTAHYTLCS A0
NICTbEB OEPEBa,
CIY>XWBLUUX UM MULLENA. ..
[na 3TOro XMBOTHLIM
NPUXOANNOCH BbITS-
rvBaTb LUEN, KOTOPBbIE. ..

...CTAaHOBW/NCb BCE
nnnHHee. OT Takux
aByx xupad...

...npounsoLnm

. NOTOMKWM, yHacne-

“ [OBaBLUNE OJIVHHbIE
LIEN CBOUX poauTeEnen

vt st ol e < end
Puc. 70. DBOAIOLMSI AAMHHOW WeK Yy >Knpadpa, C TOUKK 3peHust
K. B. Aamapka. OH cunTaA, 4To )upadpbl BbITATMBAAK LLEtO, CTapasiCh
AOTSIHYTbCS AO BEPXHUX BETOK AEPEBLEB, @ 3aTeM MepeaaBaAnl 3TOT
NpU3HaK CBOMM MoTomkam. KpecTuk Ha cTBOAe AepeBa (CpeAHuit
PUCYHOK) 0603HaYaeT CKPELLMBAHME MEXAY ABYMSt 0COOsIMM [1]
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Ero TpakToBKa MEXaHM3MOB M3MEHYMBOCTHM OKa3ajachb He-
BepHOIT; mosaHee (yske B XX B.) Garogapst pa3BUTHIO T€HETHKH
ObLIIM BCKPBITHI MHBbIE ocHOBaHUst (cM. TiiaBy 10).

B cBoeit Teopun JK. B. Jlamapk BbICKa3bIBaeT ellle OJHO BaskK-
HOE TIOJIOJKEHUE: PAa3BUTHE OPTAHU3MOB B TIPOIIECCE IBOJIOTIMH
UMEET NPozpeccusHvlii xapaxmep — oT 6ojee MPOCTBIX (HOpM
K OoJiee CJIOKHBIM 1 coBepiieHHbIM. OHAKO MPUYIHY 9TOI0 OH
OOBSICHST HAJIUYMEM Y JKUBBIX CYIECTB «BHYTPEHHETO CTPEMJIe-
HUS K COBEPIICHCTBOBAHUIO.

Hecmotpst Ha ommbOYHOCTh OOBSICHEHHST MEXaHU3MOB 3BO-
JIOINH, ucTopuyeckas posb runoressl K. b. Jlamapka Heocto-
puma. B Hell cogepskanuch BasKHbIe WU — O POJIM CPeJIbl B 9BO-
JIIOIIMOHHOM TIpoIecce, NU3MEHUMBOCTH Kak (hyHIaMEHTATbHOM
CBOMCTBE JKMBBIX CYIIECTB M ITPOIPECCUBHOM XapakTepe 9BOJIIO-
un, uMeHHo noatomy JK. B. Jlamapka mo mpaBy cumTtaoT mnep-
BBIM 3BOJIOIIMOHUCTOM.

§ 4. YyeHue Y. lapBuHa, OCHOBHbIE NONOXKEHUA

Kpynueiimum cobpitrem B Hayke XIX B. crajio mosijieHue
sBosmioionnoit Teopun Y. Jlapsuna (1859 r.). 3aciyra yuenoro
B TOM, 4TO €MY YAJOCh Onpedesums 08UNCYUUE CUTLbL IBOTHOUU-
OHHO20 MPOUECCA, BCKPLIMb €20 CYUHOCTL U GLICMPOUMb Yoeou-
MeNLHYI0 cucmemy J0KaA3amesbeme IG0IIOUU.

O60061KB OrpOMHBII (hakTUYeCKUI MaTepuas (B TOM 4YHCJIe
OTHOCHUTEJILHO JIOMAILIHUX KUBOTHBIX M KyJbTYPHBIX pacTeHuil),
JlapBUH OTIPENENISIET HACACOCBEHHOCb T USMEHUUBOCTL (BBI-
YJIeHss 1IPU 9TOM HACJEJCTBEHHYIO U HeHacJe[CTBeHHYIO0 (dop-
MBI H3MEHUMBOCTH ) KaK OOTIIE CBOICTBA BCEX JKUBBIX CYIIECTB.

Hacnedcmeennas usmenuusocms (cm. raasy 10), o ero mHe-
HUIO, UMeeT HCKJIOYUTENbHOE 3HaYeHue /i BblBeJleHUsI HOBBIX
COPTOB pacTeHWiI M MOPOJ *KMBOTHBIX TIPH CEJEKIINU, a TakKxkKe
B 9BOJIOIUH KUBBIX OPraHu3MoB B mipupoje. Ona obecriednBaer
[IOSIBJIEHME Yy OPraHU3MOB IIPUHIIMIIMAJIBHO HOBBIX [IPU3HAKOB
U TIepefady UX MOCAeLYIOMNM TTOKOJEHISIM.

OcrosHoin dsuscyugum gaxmopom (HapsLy ¢ HACJEICTBEHHO-
CTBHIO U UBMEHYMBOCTBIO) TP BBIBEJIEHUU HOBBIX COPTOB pacTe-
HUN U TOPOJ JOMANTHUX JKUBOTHBIX ABJISETCS UCKYCCMBEHHBLU
omobop, ocyllecTBAsIeMblil yeoBekoM (puc. 71).
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Bptoc-
cenbckast

NincTosas * * * *
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KoyaHHas Konbpabu LiBeTHasa

Kanycra
Hedopmaupsa  Passutue YTonwexne Passutne
rnaBHOro GOKOBbIX rnaBHOrO coueTtus
nobera no6eros nobera

Puc. 71. MckyccTBeHHbIM OTOOP: pe3yAbTaThl CEAEKLIMM KanycThl [6]

Paborast Hajt BbIBeIeHEM HOBOTO COPTA WJIU TIOPOJIBI, YETIOBEK
CO3HATEJILHO ombupaem ocobeii ¢ noiesivimi (015 Hez0) C6OUCMEa-
MU, ocyuecmensem ckpewueanue, noayuaem nomomcmeo U GHOBb
npouseooum omoop no OamHbiM NpusHakam. Ydenue o0 HCKyCCT-
BEHHOM 0TOOpE UMEJIO OTPOMHOE 3HaYeHue JJist (DOPMUPOBAHISI
UIEN 0moopa ecmecmeentozo.

Bopvba sa cyujecmsosanue — 310 KOHKYPUPYIOIINE B3aNMO-
JICHCTBYST OPTaHU3MOB U BJNSHUE (PAaKTOPOB HEKUBOU TTPUPO/IBL.
B npupomnbix cucremax (cM. raaBy 11) opraHmaMOB poOKIaeTcst
6oJIbIIIE, YeM UX MOJKET CYIIECTBOBaTh. TO €CTh MHOTHE THOHYT
Ha CTaauu SUIA, 3apOABINIE WU CEMSH, MOJOIBIX PAacTeHUH,
JIMYWHOK WJIN JIETCHBITIEH.

Hanpumep, camka ASryLIKM OTKAQABIBAET OKOAO 15 TbIC. MKPUHOK B TOA,
a cnocobHa K pasMHOXeHUIO Ha MPOTsikeHnK 5 AeT. CAeAOBaTEABHO, TEO-
peTnyecKn OAHa CamKa MOXET NMPOM3BECTU Ha CBeT 75 ThiC. Adrywek. Ho,
KOHEYHO, TaKOro He MPOUCXOAUT. BOAbLLAs HaCTb MOAOAM MOEAAETCS XMLLL-
HbIMM pbl6aMK, NTULLAMM, MAEKOMUTAIOWMMK. HacTb MMOHET OT rOAOAQ,
napasuToB 1 6oae3Hel. B pe3yAbTaTe K MOMEHTY AOCTUXKEHMSI MOAOBOM
3PEAOCTHM BbIKMBAIOT €AMHUYHbIE OCOOM.

JapsuH Bbiaesaa Tpu (GopMbl 6OPHOBI 3a CYIIECTBOBAHUE:
eHYymMpueudosyo (KOHKYPEHIIUST MEXKILY 0COOSIMU OJIHOTO BU/IA),
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Mexnceudosyro (B3auMOIeNCcTBUs 0cobeil PasHBIX BUAOB) U 63alL-
Modeticmeus opzanusmos ¢ nexcusot npupodoil (cM. raasy 11).

Wrorom 6OpbObI 3a CYIIECTBOBAHUE CTAHOBUTCSI <CCMECMBEH-
Hbll 0mOop»>, VI BbIKUBAHIE Hanboee pICIocobIeHHbIX. B pe-
3yJIbTaTe HAKAIIMBAIOTCS TIPU3HAKHY, MTOJIE3HbIE /IJIS TAHHOTO BUJIA.

EcrectBennsiii ot6op (o [lapsury) obecreunBaeT «CoXpa-
HEHUE TOJIE3HBIX WHAMBUAYATIbHBIX PA3TUYUN UM W3MEHEHUN
U YHUYTOXKEHWE BPEIHBIX>.

Takum 06pasoM, Haciedcmeenas usmenuueocmy, 6opvoa 3a cy-
WeCcmeosanie u ecmecmeeHHblll 0moop — 21agHble OBUICYULUE CUTHL
96010UUU, TIPUBOAAIIE K 00PA30BaHUIO0 HOBBIX BUO0B. ITo o6pas-
HOMY BBIPQKEHUIO YIEHOTO, 5TO MPOUCXOJNT 32 CUET <«PACXOXKIe-
HUST TPU3HAKOB» Y 0cobell OfHOTO BUa (npunuun dusepeeniiL).

IMepBoHAYAIBHO MOAOOHOE TTPOSIBISIETCST B BOBHUKHOBEHIH
TIOJIBU/IOB BHYTPH CTApOTO BUJIA, & TI0 Mepe YITyOIeHUs PasInd it
MESK/y OPraHU3MaMU MOJBUIO0B BO3HUKAOT [ABa (wiu GoJee)
HOBBIX BU/la (Ha OCHOBE JMBEPreHIUN).

EcrecTBeHHBII OTOOP CIYKUT NPUUUNHOL 6UO0BOL NPUCTLOCO0-
JenrHocmu K OTPENEeJeHHBIM YCJIOBUSIM OKDPY’KAIOIIeH CpeJbl.
WHbIMU CJIOBAMU 9BOJIOIUST OTJIMYAETCS NPUCROCOOUMETLHBIM
xXapaxmepom.

CyIIHOCTD 1p0ZpeccusHoll 360I0UUY 3aKTI0YACTCS B TOM, 4TO
B KJK/IYIO UCTOPIIECKYTO DTIOXY CPEAN BUIOB, XOPOITIO MPHCTOCO0-
JICHHBIX K CYIIECTBYIOIINM YCJIOBUSIM CPEIbl, NOAGNAIOMCS MaKUe,
Komopvle 002a0aom NPUHUUNUATLHO HOBLIMU U H0Jee COBEPULCHHDI-
mu munamu cmpoenus. 1lo 1aHHBIM 11aJIEOHTOJIOTHH, C TeYeHHEM
BPEMEHU OfIHU TIPEODIAIAIONINE TPYIIIIHI OPraHU3MOB CMEHSLTHChH
(W IOTIOMTHSUTACH) IPYTUMH, UMEIOTMMI (0Jiee BBICOKUET ypo-
BEHb OpraHusaIuu, yeM ux mpesiecreHaukn (tadm. 10).

Tabuya 10
I'pynmbl pacTenuii M ;KHBOTHBIX, FOCIIOACTBOBABIIMX
B Pa3Hble TE€OJOTUYECKUE DIIOXU

Ipa Pacrenusa ITo3BOHOYHbIE KMBOTHBIE
Ianeosoti | IlanoporHuku Poi6b1
Mesozoii | 'omocemennbie JlnHO3aBpHI 1 ApyTHE PEeNTUINN
Kaiinosoti | IlokpbiTocementbie | Miekornuraioiue
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Teopus sposoriuu Y. /[apBruHa MOCTYKUIa MOITHBIM TOJY-
KOM JIIs1 JlaJibHediniero passutus Ouonoruu. Vaen sBoIonno-
HI3Ma PACTIPOCTPAHUINCE JATEKO 3a TPEIesTbl OHOMOTHH, TPO-
HUKHYB B JIpyrue 00JIaCTH €CTEeCTBO3HAHUS.

Boixom B cBeT paboThl yUYEHOTO BBI3BAJ B HAYYHOM MHUPE
OCTPYIO AMCKYCCHIO MEXK/IY JapBUHUCTAMHU M NPOTUBHUKAMU
JapBUHU3MA. JTO MOCIYKUJIO CTUMYJIOM JIJIS1 Pa3BUTUS PA3HbIX
OGUOJIOTHYECKUX AVMCIUIIINH — CPABHUTEIBHON aHATOMUN ¥ 9MO-
PHOJIOTHH, TAJIEOHTOJIOTUH, TEHETUKY, OHOXUMUU U MHOTHX J[PY-
TUX, KOTOPBIE, B CBOIO OU€PE/lb, BHECIU GOJIBIION BKJIAJl B Pa3BU-
THE JAaPBUHU3MA.

§ 5. JloKkasartenbCTBa 3BONIOLMU

BaskHBIMU I0KA3aTETBCTBAMU €OUHCMEA NPOUCXONCOEHUS. BCEX
SKUBBIX OPTaHM3MOB CJIY’KaT: UX KJIETOUHOE CTpoeHHe (CM. IJia-
BY 4), IPUHIIAIIBI TEHETHUYECKOTO KOAMPOBAHUS HACICICTBEHHON
undopmaiyu, 6uocunresa 6enKkos (CM. IIaBy 3), OCHOBHBIE Me-
XaHU3MBI JHEPreTHICCKOTO OOMeHa, ucnosb3oBane ATD kak
YHUBEPCATLHOTO HOCUTEJIST 9HEPTUU (CM. TJIaBbl 3 U 5).

Eute B XIX B. 6 amOpuosozuu ObLIM MOJYIE€HBI MHOTOUYIC/IEH-
Hble (PaKTbI, CBUAETETbCTBYIOIIIE B II0JIb3Y IBOJIONUOHHON UIeN.
baaromaps tpymam A. O. Kosasesckoro n . V. Meununkosa
OBIJIO CO3/IAHO «YUYEHWE O 3aPOJIBINIEBBIX JUCTKAX> (CM. TIaBy 8),
BCKPBIBINEe 00TIIe 3aKOHOMEPHOCTH IMOPHUOHATBHOTO PA3BUTHS
6eCIO3BOHOYHBIX U MO3BOHOYHBIX JKUBOTHBIX. B 3TO jKe BpeMsi
®. Mrosiepom u J. Tekkesem Obi1 chOPMYIUPOBAH GuozeHemiL-
YecKull 3aKOH: OHTOTeHEe3 eCTh KPaTKOe MOBTOPeHMe (huioreHesa
(T. e. ICTOPUYECKOTO Pa3BUTHA BHIa). VIHBIMU cT0BaMM, B TIPOIIeC-
ce MHIWBUIYaJIbHOTO PA3BUTHUSI OPraHW3M Ha CTAJIMH 3aPOJIbIIIa
(M TMYMHKY ) TIOBTOPSIET TTPU3HAKN CBOMX mpezikoB. Hampnmep,
[IPU PA3BUTHH YEJIOBEKA €TI0 3aPOJIbIII HA OIPeIeTeHHbIX CTAUIX
uMeeT KabepHbIe IeJH, XBOCT, CIUIOMIHON BOJOCSIHOM MOKPOB
u T. 1. (puc. 72).

CpasHumenvno-anamomuieckue Ucciedo8anis TaKKe HaTJISITHO
WLTIOCTPUPYIOT OOIIHOCTD MPOUCXOKIACHUST PASHBIX TPYIIT JKUBOT-
HBIX.

Hawubosee cymecTBEHHYO POJIb CHITPAIO BBISABICHUE 20MOL0-
2uy OPTAHOB Pa3HbIX OPraHU3MOB. Hampumep, mepennue KOHeY-
HOCTH Y TIO3BOHOYHBIX — KOHEYHOCTH JIATYIITKH, Jama cOOaKu,
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KPBLJIO TTUIBI, JIACT KUTA, PyKa 00€3bsSIHbI — CXOJHBI 110 CBOEMY
cTpoeHnIo (COCTaBY KOCTeH), XOTS U BBIIOJHAIOT pa3jiUuyHbIe
ynxiun. [omosiornaHbIe OpraHbl UMEIOTCS W Y PACTEHWH: YacTh
1BeTKa (TMeCTUK, TBIYMHKH, JIETIECTKN) TOMOJIOTHYHBI JINCTHSM;
YCUKHU TOPOXa, KOJIIOYKHM KaKTyca — 3TO BU/IOM3MEHEeHHbIe JIu-
cThst. TOMON0ZUUHDIE OPeaHbL UMEIOM CXOOHOE CIPOeHUe U PA36U-
BAIOMCSL U3 0OUHAKOBHIX IMOPUOHATBHBIY 3AUAMKOG.

a 6 B r a e X 3

Puc. 72. CXOACTBO 3MOPUOHAAbHBIX CTAAWI Kak NPOsiBAEHUE

«OMOreHETUHECKOrOo 3aKoHa»: 1-3 — CTaAMK pa3BuTUs; a — pblOa;

6 — caAamMaHApa; B — vepenaxa; r — MTULA; A — CBUHbS;
€ — KOpPOBQ; X — KPOAMK; 3 — yeroBek [6]

SApxue nokasaresbcTBa 9BOJIOLUN — ATaBU3MbL U PYAUMEHTDL.
Amaeusm — 3T0 TIOSABJICHUE TTPU3HAKA, TIPUCYIIETO JAJIEKOMY TIPE/I-
Ky U B HOpPMe He BCTpeyalolierocsi y coBpeMeHHbIX GopMm. B kaue-
CTBE ITPUMEPa MOKHO TIPUBECTH MOSBJICHNE XBOCTA Y Y€JI0BEKa, Ha-
mrane GoJiee OMHOI Maphl MOJTOYHBIX JKeJe3, BOJIOCATOCTD U T. .

Pyoumernmapnvimu Ha3bIBAIOTCS OPraHbl, yTPaTUBILUE CBOIO
(YHKIMIO, HO COXpaHsIoIMecs y ocobeil JaHHOTO BU/Ia B 3a4a-
TOYHOM cocTosgHum. Harpumep, ocTaTki Ta30BbIX KOCTEH Y KUTA,
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KOITYMKA y YesIoBeKa (OCTATOK XBOCTOBBIX II03BOHKOB), 3a4aTOY-
HbI€ YITHBIE MBIIIIBI (IIPEIKU YesoBeKa 00JIalaiu TTOABIKHON
VIIHOH paKOBUHOIL).

OueHb Ba)KHBIMU CBU/IETEILCTBAMU 3BOJIOINH, KOHEYHO, BbI-
CTYIAIOT U NAICOHMON0ZUNecKUe Oanble.

@ ManeoHTONOrMA — 370 HayKa 06 OpraHMU3Max, KOraa-To KUBLIMNX
Ha Hallel NNaHeTe, HO 3aTEM UCYE3HYBLIMX B XOLE 3BOJHOLMUN.

3ydyeHune aTUX OPraHU3MOB BEJIETCS M0 UX OCTATKaM B BHJE
oKkaMmeHeJiocTell M OTHevaTKoB. [IpHMypoYeHHOCTh TaKWX HAXOIOK
K OTIPEIETEHHBIM T€OJOTHYECKUM TIIACTAM TTO3BOJISIET YOETUTHCS
B TOM, UTO 110 Mepe Iepexozia oT OoJiee JPEBHUX CJIOEB K HOBBIM
HAOJTIO/IAeTCsT TTOSIBJIEHIE OPTaHI3MOB, 00Jiee BHICOKO OpPraHH30-
BauubIX. QueHb 1[eHHO obHapyxeHue nepexodnvix gopm. Tax,
ObLI OOHAPYIKEHbBI OCTATKHU JPEBHEN BBIMEPINEH MTHIIBI apXeo-
nTeprukca (puc. 73), B CTPOEHUU KOTOPOW COYETAIOTCS MPU3HAKM
perrtituii (3y6bl, OproliHbie pedpa, ATUHHBIN XBocT ¢ 20 TT03BOH-
KaMu) u 0TUIl (TeNI0 M KPbLIbs TOKPBITH MEPbSIMU, MMEIOTCS
KJTIOB, TIOJTBIE KOCTH).

Puc. 73. CywiecTBoBaH1e NEPEXOAHBIX POPM: @ — NPUMUTUBHAS MTULIA
apxeornTepuKc (cnpasa) M coBpemMeHHast nTuua (cresa). Obpatute
BHMMaHMWe Ha pasauume B CTPOeHUM xBocTa [9]; 6 — apxeonTtepumkc
(pexoHcTpykums 3. bypuana) [7]
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§ 6. CoBpeMeHHO€e COCTOAAHUE 3BONIIOLUOHHOM
Teopum

Japeunusm ceromHs TpeACTaBIeH CUHTETUYECKOU Teopuei
sposorn (CT3), xKoTopast TpezcTaBsier co00il HEMOCPECTBEH-
Hoe TIposioskeHue u pazsutue Teopun Y. [apsuna. B3as ee 3a
OCHOBY, Pa3BHB OCHOBHbIE TIOJIOKEHSI Ha Oase JOCTHKEHMI COBpe-
MEHHBIX OUOJIOTHYECKHX HayK (TEHETHKA, IUTOJIOTUST, MOJIEKYISIP-
Hasg GuoJiorust, Guosiorust passurus, akojorus u ap.), CTI obora-
TUJIA UX HOBBIMU (haKTaMu, IONOTHUIA uaessMi. Ee 1ieHTpabHbIM
saapoM mo-mipeskHeMy (kak n 'y Y. /lapBuHa) OCTAlOTCS BBIBOIBI
0 €IMHCTBE MPOUCXOKIEHUS M HENPEPBIBHOWM HBOJIONNHN SKUBBIX
OPraHMU3MOB, O TBOPYECKON POJIM €CTECTBEHHOTO 0TOOpA.

Paccmorpum ocHoBHbie nonozkenns CTI.

1. MarepuasoM s 9BOJIIOIIMH CJIy>KaT MyTarui. MyTarnoH-
Hasg U3MeHUYnBOCTH (cM. taBy 10) moctaBssgeT MaTepuas /s
€CTECTBEHHOTO 0TOOpA ¥ MMEeT CJIYyYaliHbIi XapakTep.

2. Bemyuwmit aiBrskyniuil (hakTop 9BOJIOIMN — €CTeCTBEHHbBIN OT-
6Op, OCHOBAaHHbII HA OTOOPE CJAYIANHBIX U MEJIKIX MYTAIUI.

3. Hammenbias IBOJIIOIIMOHHAA eANHNIlA — IOITYJIAIINA.

Brna — coBokynHoCTb ocobeit, UMeIoLLIMX OOLLME, TOALKO MM CBOMCTBEH-
Hble MPU3HAKKM 1 OTAMHAIOLLIMXCS MO 3TUM MPU3HAKaM OT 0cobelt APYrmX BU-
A0B. KaXAblit BUA MMEET CBOIO 06AACTb pacrpocTpaHeHus (apeaa). Ocobu
OAHOTO BMAQ MPU CKPELLMBAHUM MEXAY CODOM AQIOT NMOAHOLIEHHOE MOTOMCT-
BO. B 3TOM OTHOLLEHUM KaXAbI BUA U3OAMPOBAH OT APYTMX BUAOB.

Ocob1 0OAHOTO BMAQ PacrpOCTPaHEHbI B CBOEM apeae He PpaBHOMEPHO,
a OTAEAbHbIMU YCTOMUUBBLIMU CKOTIAEHUSIMW — [1OMYASILIMIMM, NOCKOAbKY
YCAOBMS CYLLECTBOBAHMS B MPEAEAAX apeard He Be3Ae OAUHAKOBHI. [Torny-
ASILIMSI — COBOKYIMHOCTb OCOOEl OAHOIO BMAQ, AAMTEABHO HACEASIIOLINX
ornpeAeAeHHoe POCTPaHCTBO (Kakylo-To YacTb apeasa BUAA) M CBOOOAHO
CKPELLMBAIOLIMXCS MEXAY COOOH. Taknum 00pa3oM, BUA COCTOMT U3 Mony-
ASALMNA.

PaccmMoTpum Ha nprmepe BMAA «OKYHb OObIKHOBEHHbIM» COOTHOLLIEHWE
NOHSITUIA. Y AQHHOTO BMAA OYeHb WMPOKKIA apear — GoAbluast HacTb EBpa-
3uK. Ha orpoMHoI TeppUTOPUM HAXOAUTCS Macca pek M 03ep, rae obuTaer
OKyHb. OCOOM, >KMBYLLUME B KKAOM OTAEABHOM BOAOEME, COCTaBASIOT pas-
Hble nonyAsaumMn. O4eBMAHO, BOSMOXHOCTb CKPELUMBAHUS OKYHEN MEXAY
co0oM B NpeaeAax OAHOIO BOAOEMA HECPABHEHHO BbiLUE, HeM MeXAY 0CO0s-
MM M3 Pa3HbIX BOAOEMOB (M3peAka MOXET MPOMCXOAMTL M Takoe CKpeLLvBa-
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HUE — MPU CAYHaNHON MUIPaLIMK MX U3 OAHOTO O3epa B APYrOe Mo MpoTo-
KaMm, pyubsiM U T. ..

B nonyAsiLmsx MOryT BO3HWMKATb Pa3Hble HACAEACTBEHHbIE M3MEHEHMS],
KOTOpble BYAYT LWMPOKO PacnpoOCTPaHATLCS MMEHHO TaM, TA€ OHU MOSIBU-
AUCb (B pe3yAbTaTe CBOOOAHOIO CKpeLUMBaHMs 0COOeN BHYTPH MOMYAsi-
umn). B pesyabtate 60pbObI 3@ CyLIECTBOBAHWE U AEHCTBUS €CTECTBEHHO-
ro otbopa BbKMBYT 0CO6M, 0OAAAaloOLLIME HOBBIMM MPHU3HAKamMK (Mpu mx
noAe3HoOCTH). [onyAsLmmn GyAyT «HaCbILATLCS» HOBbIMIM HACAGACTBEHHbBIMM
M3MEHEHMSIMM, YTO BbI3OBET HapacCTaHWe PasAMUMIl MEXXAY HUMM (C Teue-
HUEM BPEMEHM 3TO MOXET MPUBECTH K MOSIBAEHMIO MOABMAOB, a 3aTeM
M HOBBIX BMAOB).

Taknm 06pa3om, Ha ypoBHE MOMYASILMKM HAUYMHAIOT OCYILECTBASTbLCS
3AeMEHTapPHble IBOAIOLIMOHHbIE NPOLIECCHI, YTO AAET OCHOBaHMeE paccmar-
pUBaTh ee Kak HauMeHbLLYIO IBOAIOLIMOHHYIO €AUHMULLY.

4. IBOJIOIMSI B OCHOBHOM JIMBEPTEHTHA, T. €. OUH BUJ[ CIIOCO-
OGeH 0Ka3aTbCs MPESKOM HECKOJbKUX JOYEPHUX BHJOB, HO Y
Ka)k/IOTO CBOW €MHCTBEHHBIN TIPEIKOBBIN BU/I.

5. IBOJIOIMSA UMEET MOCTENEHHbIN W JJIUTEJbHBIN XapaKTep.

6. O6GMeH reHaM¥ BO3MOKEH JIUTITH BHYTPY BU/A B ITPOIECCE TTO-
JIOBOTO Pa3MHOKEHMsT, YTO 00OECTIeUMBAET PACTIPOCTPAHEHTIE
MOSIBJISTIONIUXCS TIOJIE3HBIX MYTAIUI B ITPeJIesiaX BCEro BUJA.

7. MaxkpoaBoutonusi (TIpoIlecc BOSHUKHOBEHHSI HAIBUIOBBIX TaK-
COHOB — HOBBIX POJIOB, CEMEHCTB, OTPSI/IOB U T. JI.) TIPOUCXOUT
[yTeM MHUKPOSBOJIONUE (TIPOIIECC 0OPA30BAHUST U3 OJHOTO BU-
na npyroro). Cormacao CTO, He cyliecTByeT ABMKYIIUX (ak-
TOPOB MaKPOIBOJIOIIH, OTJIMYHBIX OT MUKPOIBOJIIOTIMOHHBIX.

§ 7. OCHOBHble HanpaBieHUA 3BONIIOLUOHHOTO
npouecca

Beiimie MBI yke 06CYKIQTH BOMPOC O MPOTPECCHBHOM XapaKTepe
HBOJTIOTIH, 3AKTIOYAIONIEMCST B HEOOPATHMOM TTPOTIECCE TTOBBITITEHTIST
YPOBHSI OPTraHu3aIiy ;KUBbIX opranu3moB. Ho ere Y. /lapsun ot-
MeyaJl, YTO 9TO He eJMHCTBEHHBIN My Th pasBuTHs. PazpaboTke mpo-
GJ1eMbI TTABHBIX HAMPABJIEHNHT 9BOTIOIMOHHOTO TIPOTiecca ObLTH TI0-
CBSIIIEHBI UCCIIE0BAHUS BBIIAIONTUXCST OTEYECTBEHHbBIX YUEHBIX
A. H. Cesepriosa n 1. N. IImanbraysena.

B pesyabrare ObLIM pasrpaHUYeHbl IOHATUS MOPGOPU3UOLO2U-
ueckozo M Ouon0zuueckozo npozpecca. COTIIACHO TAHHOW KOHIIET-
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U, TIOJL GUONIOZUYECKUM NPOZPECCOM CIEIYET TTOHUMATh BO3pacTa-
HUe TTPUCTTIOCOOTEHHOCTH TIOTOMKOB TIO0 CPABHEHUIO C TIPEIKAMI.
Ero kputepuu oTHOCSATCS He K OPraHU3MYy, a K BUJY U Ha/IBU-
JIOBBIM TaKCOHaM, 3TO:

> yBeJIM4YeHHe YMCJIEeHHOCTH;
> pacummpeHue apeasna;

» nporpeccuBHas nuddepeHnuanusg — yBeJudeHne 9ucia cu-
CTEMATUYECKUX TPYIII, COCTABJISIONINX JAHHBI TAKCOH (BUIOB
B pO/le, POJIOB B CEMeICTBe, CEMENCTB B OTPsjie U T. II.).

Hanpumep, HaceKoMble MPEACTABASIOT IPYMy XMBOTHbIX, HAXOAALLIMXCA
B COCTOSIHWM OGMOAOTMYECKOrO Mporpecca: MpeacTaBUTeAN 3TOTO KAAcca
MMEIOT KOAOCCAABHYIO YUCAEHHOCTb, PacrpOCTPaHeHbl MO BCeM NAAHETe,
KAQCC BKAIOYAET AECATKM OTPSIAOB, ThICSIHM CEMEICTB U POAOB.

ITpoTHBOIOIOKEH OUOJIOTUUECKOMY [IPOTPECCY OUOLI02UUECKIUTL
pezpecc (110 BCEM KPUTEPUSIM ).

Tak, KAQCC KucTenepbiX pblb NPEACTABAEH OAHUM-EAMHCTBEHHBIM BU-
AOM — AATUMEpUEN, KoTopasi OOMUTAEeT B O4eHb OrPAHUHEHHOM pernoHe —
B Mo3amMOUKCKOM NPOAKBE. APYroi NpuUMep — KAACC MEYEXBOCTOB.
OH npeAcTaBA€H BCero 5 BUAAMM, OOUTAIOLLMMI B CAEAYIOLLIMX MECTaX: OAWUH
BUA — B ATAQHTMHECKOM OKeaHe y 6eperoB 10xxHoM yacti CesepHoi Ame-
PUKM, OCTaAbHble — Yy Geperos KOro-BocTtouHoi A3um 1 npuaeratoLLmx ocT-
pOBOB.

Iyreil gocTsKeHMsT OHOJOTUYECKOTO mporpecca (TJIaBHBIX
HarpaBJsieHnit aBosoimonHoro mpoiecca (o A. H. CeeprioBy)
MOKET OBITH TPH:

1. Apomopgho3 — BO3HUKHOBEHWE HOBBIX >KU3HEHHBIX (OpM
B pe3yJibTaTe MOBBINICHUS YPOBHS opranusanuu (Mopdo-
(busmosIornUecKuil Iporpecc), 00eCeYnBAIONIET0 BO3PACTAHNE
SKU3HECTIOCOOHOCTH, MPUCTIOCOOJISIEMOCTH, PacIupeHne cpe-
Il obuTanus 1 T. 1. ApoMopdo3bl 00YCIOBIMBAIOT BOJIIO-
IIUIO )KU3HEHHBIX (DOPM OT TPOCTBIX K CIOKHBIM (HAIIPUMED,
OT TIPOKAPUOT K AYKAPHOTaM, OT OJIHOKJETOYHBIX K MHOTO-
KJIETOUHBIM) U IPUBOSAT K BOSHUKHOBEHUIO HOBBIX KPYITHBIX
CUCTEMATUYECKUX TPYI (KJIACCOB, TUIIOB).

2. Houoadanmauyuss — BO3HUKHOBEHUE YACTHBIX TPUCTIOCOOTE-
HUH, 00eCcIIeYnBAIONINX OCBOCHUE HOBBIX MECT OOMTaHUS OpP-
FaHU3MOB U CYIIECTBOBAHME UX B KOHKPETHBIX YCJIOBUSIX
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BHernrHel cpepl. CorpoBoskaaercs: MOphOhU3NOTOTUIECKUMI
M3MEHEHUSIMU, He 3aTPAruBaIOIINMKI YPOBEHD OPTaHU3AIUN.
XOopoIuM MPUMEPOM CITYKAT PasHOOOPA3HbIE BUbI HACEKO-
MBIX, MTPUCTTOCOOTIEHHBIX K OOMTAHUIO B PA3IUYHbBIX YCITOBHU-
SIX — B BOjIe, MTOYBE, BO3/lyXe; MUTAIOIINXCSI PA3HON TTHUINEH.
Hanpumep, takue orpsizibl, Kak 6ab0vKH, KYKH, TIEPEIIOHYA-
TOKPBLIbIE, BIIHU, OJIOX.

3. O6was dezenepayus — ympotienne opramusanuu (Mopdo-
(pusuosiornueckuii perpecc), IpuyeM Jaiile BCETO B Pe3yJibTaTe
PEAYKIUU KaKuX-TuGO OPTaHOB M YacTel TeJia, YTO MPUBOIUT
K Y3KOIl crienuaimsanuy (CIoCOOHOCTH CYIECTBOBATH B BECD-
Ma OTpPAaHUYEHHBIX YCJIOBUAX cpeibl). Haubosee tunmunbie
MPUMEPBI ATOTO: TIEPEXO OT CBOGOAHOTO 06pasa KU3HU K Ta-
pasutnueckomy (yTpaTa, HalpuMep, NUIEeBAPUTETbHON CH-
CTeMbl ¥ HEKOTOPbIX OPTaHOB YYBCTB y IEITHEH WMJN TaKuX
JKU3HEHHO BA)KHBIX OPTaHOB, KaK JICThS W KOPHM, Y pacTe-
HUS-TIaPa3UTa TTOBUJINKH).

3/ech BaKHO TOHSTH, YTO OMOJOTHYECKUH TTPOTPECC MOKET
JIOCTUTaThCA ¥ P 001Iel ereneparnuu. [lapasutudeckue BUibl
BEChbMa MHOTOUHMCTIEHHDI ¥ TMTHPOKO PACTIPOCTPAHEHDL.

Buonornyecknii perpecc BezieT B KOHEUHOM UTOTE K BBIMUPA-
HUIO BUIOB. U TaJIeOHTOJIOTYECKIE JIAHHBIE CBUCTEIbCTBYIOT
00 MCYE3HOBEHMH MHOTMX TPYIII OPTaHU3MOB, HEKOT/a BEChbMa
MHOTOYKCJIEHHBIX Ha 3emiie. ITO JMHO3aBPbI, KUCTEIEPhIE Pbi-
OblI, TPUIOOUTHI U MHOTHE APYIHeE.



aea 14. llpoucxoxxpeHune yenosekxa.
VHUKaNbHOCTb YeNioBeKa KaK
ouonoruyeckoro Bnaa

§ 1. BuocoymanbHas CyLWHOCTb YeNoBeKa

Buiosiorndeckuii BUI «4eJI0BEK Pa3yMHbIN» TIPEJICTaBIISIET COO0M
VHUKAJIbHYIO KU3HEHHYIO (DOPMY, COEUHSIONIYI0 OUOIOTnYe-
CKYIO U COIUATBHYIO cyIHOCTh. COOTBETCTBEHHO IEPBOIl OH,
6e3yCIOBHO, TIPUHAMJIECKUT KUBOW TIPUPOJIE, MAPCTBY KUBOT-
HbIX. JKH3HEnesATeThHOCTh YeI0BEYECKOTO OPTaHn3Ma OCHOBBI-
BaeTcst Ha (hyHAaMEHTAIBHBIX GHOJIOTHYECKUX TIPOIleccax — Tv-
TAHWMU, JIBIXAHUY, BbIIEJIEHUN, [BUKEHUN, PA3MHOKEHUH U T. II.,
KOTODbIEe MIPOUCXOMAT B HEM U KOTOPBIM NPUHAJIEKUT OIpejie-
JIAI0MAsA POJb B obecredeHnn ero xusnecrnocobnoctu. Hapsimy
C 9TVIM YeJIOBEK — YHUKAJBHBIN BUJI JKUBBIX Oprann3mMoB. OH Be-
JieT 001IeCTBEeHHbII 00pas xK13HHU, 00J1a1aeT PasyMOM, CIIOCOOHO-
CTHIO K TBOPYECTBY U CO3UIATENBHOMY TPY/Y, PEUbIO, TO3BOJISIO-
el mepegaBath MHGOpPMANUIO (3HAHUS, YMEHUs], HABBIKN) U3
MOKOJIEHUsI B TIOKOJIEHUE, HAKAIJINBasl M MPIyMHOXKAas ee.

B orsmume ot Bcex APYrUX BHUIOB, KOTOPbIE TIPUCTOCAbIMBa-
I0TCSI K NPUPOHBIM YCJOBUSIM B pe3yJibTaTe MOphodu3noio-
IMYeCKUX M3MeHEHUll, YeJ0BeK IepPe/esbiBAeT OKPYKAIOILYIO
Cpezy, TOJIb3YsICh OPYAUSIME TPY/a, U3TOTOBJISS ONEKIY, CTPOS
SKUJIHIIE, OKYJIbTYPUBAsl PACTEHUS W OJOMAITHUBAST JKUBOTHBIX,
pasBUBasi HAyKy U MPOU3BOJICTBO.

ITpotecc MHAMBUAYAIHLHOTO PA3BUTHS YeJIOBEKA OA3UPYETCst
Ha uH(GOpPMaLUU ABYX BUIOB. IlepBblil — 6uoiozuueckas ungop-
Mayus, KoTopas 3apuKcupoBaHa Kak zenemuveckas ¢ /[HK (yau-
BEPCAJIBHBIH JIJIST BCEX JKMBBIX OPTAaHU3MOB MEXaHU3M XPaHCHWUS,
peasu3alum u mepeiad n3 MOKoJIEHUS B TIOKOJIeHre mHhOopMa-
nun). brarogaps eil B MHAMBUAYATBHOM DPA3BUTHHU UYeTOBEKA
CKJIQIBIBAETCS CIIEIM(PIUECKUl KOMILJIEKC aHATOMUYECKUX U (u-
3MOJIOTUYECKUX TIPU3HAKOB, CBOIICTB, KAYECTB, OTJIUYAIOIIUX €0
OT JIPYTUX BUJIOB JKUBBIX OPTaHU3MOB.

O/HaKO, TTOCKOJBKY CYIIECTBYIOT Pa3yM W pedb, y 4eIoBeKa
MMeeTCsI U BTOPOU Bl nH(pOPMAIINY, TIPE/CTABIEHHbBII CyMMOit
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3HaHuit u ymenuit. OHM CO3/1A10TCsI, COXPAHSIOTCSI, UCITOJIb3YIOT-
Cs W TIPUYMHOKAIOTCST TTIOKOJIEHUSIMU JTIO/IEN TT0 Mepe Pa3BUTHS
yestoBeyeckoro obmecTBa. OCBOEHNE WX WHANBUIYYMOM ITPOUCXO-
JIAT B MPOIIECCE €T0 BOCTUTaHUs, 0OyUeHUsT U OOIIEHUsT B 00IIe-
crBe. [laHHast 0COOEHHOCTD OIPEAETIACTCS IOHITUEM COUUALBHOLL
Hacaeodcmeennocmu, IPUCYIIEH MCKIOYUTETbHO Y€JIOBEYECKOMY
0011eCTBY.

Ha commasnbro¥ cymHOCTH JT10/1eft OCHOBAHBI 3aKOHOMEPHOCTH
HAIIIETO MCTOPUYECKOTO Pa3BUTHUSL, YTO ¥ 00YCIOBHIIO ocjabJie-
HUe poJin ecrecTBeHHOro or6opa. C 1osiBieHreM KPOMaHbOHIIEB
(cM. HUZKE) OH yTpayuBaeT Bejylllee 3HAUE€HNEe B PA3BUTUH YeJIO-
BeKa U OUOJLOZUUCCKASL 360JIOUUS YCMYNACTN MECMO COUUALLHOLL.

Mopdodusnonornueckne XxapaKTepuCTUKHU YeIOBeKa HE 13-
MEHUJIMCh € AMOXW KPOMaHbOHIEB. OTHAKO HA PAHHUX ITaIax
pasBUTHs ObLIA SPKO BbIPasKEHA BHYTPUBUIOBASA U MEKBHUI0BAsI
6opbba 3a CyIIeCTBOBAHNUE U TJIaBHBIM (haKTOPOM DBOJIOIMU BbI-
CTyIIaJl UMEHHO eCTeCTBEHHBIH 0TOOD.

V3MeneHne yeJoBUil 0OUTaHWsT IPEBHUX MPEIKOB YeIOBEKa,
ABCTPAJIOMMUTEKOB (CM. HITKE), — MEPEX0/] OT IPEBECHOTO 00Opasa
JKU3HU K JKU3HU B CTEMHBIX YCJIOBUAX — TPUBEJIO K MPSIMOXOXK-
JIEHUIO U BBICBOOOKIEHUIO TIEPEIHNX KOHEYHOCTEH. DTO, B CBOIO
ouepesib, COCOOCTBOBAIO PAa3BUTHIO OPYAMUHON A€ATEIbHOCTH
C TIOMOIIBIO CJydYaitHO ToxdupaeMbix mpeamMeToB. Hemoctarok
PACTUTEJIbHON MUIIKA CTUMYJUPOBAJI XUITHUYECTBO M COBMECT-
HbIe JIECTBUS HA 0XOTeE, YTO YCUJIMBAJIO 3HAYEHUE COIUATIbHOTO
TTOBEJIEHUSI.

Ha atom artare HaunHAIOTCS TIPOTIECCHI TPOTPECCUBHOTO Pa3BU-
THS BEPXHUX KOHEYHOCTEH M TOJIOBHOTO MO3Ta TOJ /IeCTBUEM
€CTeCTBEHHOr0 0TOOPA, HAIIPABJIEHHOIO Ha IIOBbILIEHKE CIIOCOOHO-
CTU K PYYHOMY TPY/Iy ¥ YPOBHSI COITUAJILHOCTH Y TIPE/IKOB YEIOBEKa.

§ 2. loka3zatenbCTBa }XMBOTHOIO NPOUCXOXKAEHUA
yesoBeKa

Wnest o npunaiyiekHOCTH YeToBeKa JKUBOTHOMY MUPY MHO-
TOKPATHO BBICKA3bIBAJIACH MBICJIUTENSIMU U YUYEHBIMI B Pa3HbIe
MCTOPUYECKHE STIOXU HAuMHAsg ¢ aHTUYHBIX aBTOPoB. OIHAKO
3acyIyTa CTPOro HAyYHOTO, apTYMEHTUPOBAHHOTO JIOKA3ATEThCTBA
aroro mpunaanexut Y. /lapsuny. B cBoeM m3BecTHOM Tpyme
«IIpoucxoxaenne dejaoBeKka 1 1oa0Bod orbop» (1871 r.) on
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cobpast 1 0600 OrPOMHBII (hDAKTUYECKIT MATEpHA 13 00/1aCTU
CPaBHUTEJIbHOI aHATOMMU U 9MOPUOJIOTHH, CUCTEMATHKHY, T1aJIe0-
Hrojornu. B wactHocTH, Y. /lapBWH TOAYEPKUBAJ, YTO COBpE-
MEHHBIE YeI0BeKooOpasHble 00e3bsdHbl (IIMMIaH3e, TOPUILIA,
OpaHTYTaHT) He SIBJSIOTCS TMPEIKaMU YeJI0BEeKa, a UMEIOT C HUM
ob1ee IPOUCXOKAEHNE, OOIUX MIPELKOB.

JlaBaiiTe CpaBHUM uesOBEKa M €ro OJMKAUIINX «POJCTBEH-
HUKOB» — 4eJIOBEK00OpasHbIX 06e3bsan (puc. 74—76).

Puc. 74. CpaBHuTeAbHast aHaTomust. [1okazaHbl HekoTopble
aHaTOMMYECKME PA3AUUMS MEKAY YEAOBEKOM M FOPUAAOH [17]

Ha pucymke 6ykBaMu 0603HaYeHbI: A — 0COOEHHOCTH aHATO-
MHU 4ejioBeKa (@ — deper ¢ KOPOTKOI JIMIIEBON 4acThio 1 0OO0JIb-
MIOW OKPYTJIOH MO3TOBOW KOPOOKOii, BEPTUKATIBHO COAIAHCUPO-
BaHHON Ha MO3BOHOUHWKE; 6 — HEGOJBIINE YETIOCTH; MaJICHbKUE
3y06bl, TIOKPBITHIE TOJICTBIM CJIOEM HMAJIH; KOPEHHbBIE 3yObl ¢ HUBKOIT
KOPOHKOTT; 3yGHast IyTa, nMeiotiast (hopmy mapaboJiby; 6 — IITHH-
HbIe MaJIbIBl PYKH, TTO3BOJISIONINE TOYHO 3aXBAaThIBATh MEJKHUE
IPEAMETHI;, 2 — KOPOTKas IOSACHWIA;, 0 — INUPOKUNA KOPOTKMIA
Ta3; € — HOTH JUIMHHEE PYK; ¢ — OOJIBIINOI TaJIel] HOTH PacIioJio-
JKEH TIAPaJUIETHHO IPYTUM TIAJBIIAM U TIOMOTAeT TPH XO/b0e Tiepe-
HOCUTH Maccy Tenaa). b — 0COOEHHOCTH aHATOMWU TOPHUILIBI
(a — gepert ¢ BBICTYTAIOIIECH BIIEPE YAJTUHEHHOHN JIUIIEBON 9aCTHIO
PACIIOJIOKEH CIEPEAN OT CIMHHOTO XpeOTa U MMeEeT KOCTHBIN
rpebenb, TOIePKUBAIONIUN MOIIHYIO YeIIOCTh U MBIIIIIbI e,
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6 — MacCUBHBIE YEJIIOCTH C GOJBIIUMU KJIBIKAMU, KOPEHHBIMIE
3y6aMu, KOTOPbIE UMEIOT BHICOKHE KOPOHKH U TOHKHIT CJION aMa-
Jiu; 3yOHast ayra B (hopMme JTaTUHCKOM OykBbl U; 6 — KOPOTKUI
GOJIBITION TTATIET] U ITTUHHDIE OCTATBHBIE TTAMBIIBI PYKI; 2 — TTOSIC-
Hun@a GoJjiee KOPOTKast, 4eM y 4esloBeKa; 0 — yJIMHEHHbBIH Tas;
¢ —HOTH KOpPOYEe PYK; H — OTCTABJEHHBINH B CTOPOHY OOJBIION
maJier] CTymHK TPUCIOCOOIEH s XBATAHUA ).

Puc. 75. ®opma KMCTU PyKM HeAOBeKa M HEAOBEKOOOPA3HbIX 00e3bsiH:
1 — opaHryTaHr; 2 — wumnaHse; 3 — venosek; 4 — ropuaaa [11]

W]

A

Puc. 76. OcobeHHOCTH YeAroBedecKoro opraHmsma [17]

Ha pucynke obosnauensr: 1 — xonpba Ha JABYX HOraX — BeC
Tesla IePEHOCUTCS ¢ IISATKM 4Yepe3 HapysKHbI Kpail cTynHU Ha
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HOJYIIEYKU 1 OOJIBIION MaJlel]; Hora ¥ CTYIIHS JeHCTBYIOT II0L00HO
pbiuary (a — Harpyska mepeaercs yepes 0oJbieOepIoBYIO KOCTb;
6 — TOYKa OMOPbI MPUXOAUTCS Ha HOCOK; 8 — YCHJIUE CO3/AeTCst
AXWJIJIECOBBIM CYXOKMUJINEM, KOTOPOE, COKPAIIAsT MBIIIIIBI HKPHI,
MOIHUMAET TATKY); 2 — pasHooGpasue GyHKIWA pyk (@ — cuJio-
BOI1 3axBar; 6 — TOYHBII 3aXBaT; 6 — JIAZOHH, 00Pa3yIOIIHe Yally );
3 — OWHOKYJISIPHOE 3peHre — 00a TJ1a3a MOTYT ObITh C(HOKYCHPO-
BaHbl Ha 0OBEKTAX, PACIOJIOKEHHBIX B PA3JINYHBIX HAIIPABJICHMU-
SIX U y/IAJIEHHBIX HA PasHbie paccTostaust (a — OJIM3K0; 6 — CJIeBa;
6 — CIIpaBa; 2 — JAJIeKO); 4 — OOJIBIIO MO3I — eCJIM PACCMATPHU-
BaTh YEJIOBEYECKHMI MO3T CBEPXY, BUHO, YTO OH U30OPOKIEH TIIy-
GOKMMM M3BUJIMHAMU; TLJIOIIAAb UX MOBEPXHOCTH OYEHb BEJMKA,
OT BTOTO W 3aBUCAT B 3HAUUTEIHHOW CTEITEHN YMCTBEHHBIE CITO-
cobHoCTH YesioBeKa (a — BUIMMast IUIONIAjb MOBEPXHOCTH MO3Ta;
6 — IJIOIIA/Ib TOBEPXHOCTH MO3Ta C <«paclpaBJIeHHbIMU» U3BU-
suaamu — 2090 cm?).

Cxo1cTBO yemoBeKka ¢ 00e3bsIHaMU AaBHO OOpaInazo Ha ceds
BHMMaHue. [lepennne KOHEYHOCTU XBaTaTeJTbHBIE, €CTh KUCTD,
cBoboaHO crubaiomasicsa 1 pasrubaronascs; OOJbLIION Iaier]
MIPOTUBOIIOCTABJIEH OCTAJTbHBIM; KOHIIEBbIe (hajlaHTH TabIeB
cHaOKeHbl CBOAYATBHIMKM HOTTSMHU. B IjiedeBOM Tiosice XOPOIIOo
Pa3BUTHI KJIOUHIIBI, 0OECTIEUMBAOIINE PA3HOOOPA3HbBIE U CJIOKHbIE
JBYDKEHUsI TIepe/IHnX KoHedHocreil. YeperHast KopoOKa KpyITHasL.
Ty1a3HUIbI PACTIONIOKEHBI HA JIMIIEBOH CTOPOHE depemna 1 oOpa-
meHs! psaMo (cM. puc. 76). Ilose BuAMOCTI KaxK0TO T71a3a He
M30JIMPOBAHO, KaK y GOJIBIIMHCTBA MJIEKOIMTAIONINX, HO Iepe-
KPBIBAETCS OJHO JAPYIMM — OTCIOAa GUHOKYJISIPHOE, 00beMHOe
3penue. [Ipu arom ono u nsernoe (1o gaunubiv H. H. Jlagbiru-
Holi-KoTtc, mmMman3e pasnanmygaioT 22 1BeTa).

Yest0BeK U 4eI0BEKOOOpasHble 00e3bsIHbI, B OTJIMYNE OT APYIHX
MUJICKOITUTAOIIIX, 00JIa/Ia0T BBICOKOPA3BUTHIM TOJIOBHBIM MO3IOM,
UMEIOIIM OCOOEHHO PasBUThIE 3aThIJIOYHBIE U JIOOHBIE H0JH. Pas-
BUTHE 3aTBIJIOYHBIX JI0JIEH CBSI3aHO C COBEPIICHCTBOBAHUEM 3pe-
HU, a JOOHBIX — C BO3HMKHOBEHHEM CJIOKHBIX (DOPM IIOBele-
Hus (Y 4esJoBeKa — € MHTeJIeKTyaJTbHOM /e TebHOCThIO). Bech
KOMILJIEKC — CIIOCOOHBIE K CJIOKHBIM MaHUITYJIALUAM HepeaHre
KOHEYHOCTHU, BICOKOPA3BUTOE 3pEHKEe U TOJOBHOI MO3I' y 00e3b-
STH — OCHOBOTIOJIATAOIINE MPEANOCHUIKH CIIOCOOHOCTH K TPYILY.
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§ 3. NaneoHTONOrMYECKUE AaHHbIE
0 NPOUCXOXKAEHUMN YeNOoBeKa

Bo Bropoit nonoune XIX B. majieoHTONMOTUYECKUE CBECHUS
0 IIPe/IKaxX COBPEMEHHOTO YejioBeKa ObLin 0ueHb cKyaHbiMIL C ropa-
3UTETBHBIM HAYYHBIM TipefBuenueM Y. J[apBUH BBIZIBUHYJI THIIO-
Te3y O TPOUCXOKIEHUN OT 0GE3bSTHOIOAOOHOTO TIPEIKa, MPeICKa-
3ai1 OyLylue MCKOIaeMble HAXOAKK U IIPEAIOJIOKILI, HAKOHELL, 4TO
ponuHoii mozeit 6p1a Adpuka. Bee 910 BecbMa yOeaUTEIbHO MO/ -
TBEPIK/IAeTCs B HAIIN JIHU.

3a MpoIIeIIe CTo ¢ JUITHUM JIeT HaiiIeHO U U3y4eHO GOJib-
1I0€ KOJIMYECTBO MCKOIIAEMbIX OCTAHKOB BBIMEPILIUX YeJOBEKOOO-
PasHbIX 00€3bH 1 APEBHENIINX oAl (MHOTHE U3 KOTOPBIX ObLIN
oGHapysKeHbl UMEHHO Ha adpukaHcKkoM KoHntuHente). CoBpeMeH-
HbIE TAJIEOHTOJIOTHYECKUE JIAHHBIE JAI0T BO3MOXKHOCTH YK€ Cero-
JIHST COCTABUTD TIPEJICTaB/IeHe O BO3HUKHOBEHUU M CTAHOBJIEHUN
YeJI0BEKa, O POJACTBE € YeI0BEK00OpasHbiMU oOe3bsHaMu (puc. 77).

JOpronutekn
(okono 25 mMnH neT Hasan)
__________________________ *_____ —______okono 20 maH
neT Hasag,
_______________________ 0KOJ1I0 8—6 MIH
; neT Hasag,
AscTpanonutek

(okono 4 MnH NeT Hasaz)

Yenosek ymensiin
(okono 2-1,5 mnH net Hasan)

Yenosek NpaMoxoasLLmii
(okono 1,5 mnH net Hasan)

HeaHnpepTtaney,
(okono 400 Tbic. neT Ha3an)

KpomaHboHeL,
(okono 100 TbIC. neT Ha3an)

\ Y Y l

OpaHrytavr  lopunna LnmnaH3e CoBpeMeHHbIli YenoBek

Puc. 77. PoarocAaoBHasi ueaoBeka
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Kak BUAHO U3 MPUBEEHHON CXEMbI, OOIIMM TIPEIKOM BCEX CO-
BPEMEHHBIX YeTIOBEKOOOPA3HBIX 00E3bsiH U UeoBeKa GbLT Opuoni-
mex. OH obutan 25 MJIH JieT Hazaj Ha ahPUKAaHCKOM KOHTHHEHTE.
JIproniTeKr BeJi JIPEBECHBIIT 00pa3 JKU3HHU, TIUTAUCH, TO-BUIH-
MOMY, TJIOJ[AMH, TIOCKOJIbKY WX KOPEHHbIe 3yObl HE TPHCIIOCO0Ie-
HBI JIJIsT TIEPesKeBbIBaHYsA TPyOoil T (Y HUX OYeHb TOHKHUH CII0i
amMasm). TolOBHON MO3T yCTYIA 0 00beMy MO3TY COBPEMEHHBIX
YeJI0BEKOOOPA3HBIX 00€3bsTH U COCTABIILT OKOJIO 350 cM®.

[Ipumepno 8—6 MuiH JieT Ha3as B pe3yJibTaTe JAMBEPreHIINU
IPOM30MILI0 (DOPMUPOBAHNE [IBYX 9BOJIOINOHHBIX BETBEl — OfI-
HOM, BeyTeil K COBPEMEHHBIM YeT0BEKOOOPA3HBIM 00e3bsTHAM,
U IpyToil — K desioBeky. llepBbIMU B Py IPEIKOB COBPEMEHHO-
TO YeJOBEKA CTOST aBCTPAJIONUTEKN, KOTOPBIE TIOSBIJINCH B Ad-
puKe okoJio 4 miH JjietT Hazan (puc. 78 u 79).

Puc. 78. ABcTparonutek appukaHckuii. Ha stom pucyHke
aBCTPaAONnTeK atppUKAHCKMIA AASI CPABHEHMS M300PakeH PSIAOM
C coBpeMeHHbIM YeroBekoM. PocT 1-1,3 M, macca Teaa 20-40 kr [17]
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Puc. 79. Asctparonutek boiica. Poct 1,6-1,78 M. Macca
Teaa 60-80 kr [17]

Aecmpanonumexi, Tak Ha3bIBaeMble 00E3bAHOIIONM, HACEISATN
OTKPBITbIE PABHUHBI U IIOJIYIIYCTBIHY, JKUJIM CTaZlaM1, XOJUJIN Ha
HIDKHUX (33IHUX) KOHEYHOCTSIX, TPUUYEM TIOJIOKEHUE Testa GbLIO
MOYTH BEPTUKAJIBHBIM. PyKH, 0cBOGOAUBIIIECS OT (DYHKIIUNU Tie-
PEIBVZKEHNUST, MOTJIM MCIOJIb30BATHCS [IJIsT IOOBIBAHUS MUIIU U
3amuTel ot Bparos. Hezpocratok pactutesnbHoi nummu (110,108
TPOTIMYECKUX /IEPEBHEB) BOCITOTHSIIICS MICHOH (32 CUET OXOTHI).
O06 9TOM TOBOPSIT HafileHHbIE BMECTE ¢ OCTAHKAMH ABCTPATIOTINTE-
KOB pas/ipo0JIEHHbIe KOCTH MEJKUX JKUBOTHBIX. [OJIOBHOI MO3T
nocturan 550 ¢m® B oObeme. V3BeCTHDI YeThIpE BUIA aBCTPATIO-
MUTEKOB, OOUTABIINX B I0KHBIX U BOCTOYHBIX paiionax adpu-
KaHCKOTO KOHTHUHEHTA.

TMosiB/ieHYE ITUX «UETOBEKOOOE3bsIHY ¢ MPUCYIIUM UM TIPSI-
MOXOK/IEHUEM CBS3BIBAIOT € TIOXOJOAAHUEM KJINMAaTa U PE3KUM
COKpaIlleHUeM IIoMa/el, 3aHAThIX TPOITMYECKUMHU JIeCAaMH, UTO
3aCTaBUJIO ABCTPAJIOIMTEKOB IIPUHOPABIMBATBCS K CYIECTBOBA-
HUIO HA OTKPBITO MECTHOCTH.
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Yenosex ymenviil, 10 0OIEMY MHEHHIO, IPENCTaBIIsI co0Oii
IEePBbLIN U3BECTHBIN BU poja «desoBeks» (puc. 80).

Puc. 80. Henosek ymenniii. Poct 1,2-1,5 M. Macca Teaa
0KoAO 50 kr [17]

ITOT BUJL CyIeCTBOBAI 0KoJio 1,5—2 mutH sret Hazazn B Boctou-
voii u lOxnoit Adppuxe u B IOro-Bocrounoit Azuu. Pocrom
yesoBeK yMmedibiii 6b1 okoao 1,5 M. Ero smio uMesno Haiaraas-
HUYHBIC BAJINKH, TJIOCKUN HOC W BBICTYTIAIONINE BIEPE YesIio-
ctu. Mosr cras kpyisee (00beM 10 775 ¢M?), 4eM y aBCTPaJIOINHI-
TEKOB, a 1-if majier; cTOIbl y:Ke He TPOTUBOMOCTABJIEH JIPYTHM.
OcTaTky MaTepuaIbHON KyJIbTYPBI MO3BOJISIOT CIMTATD, YTO ITU
<TIE€PBOJIIO/IN» CTPOUJIA HECTIOKHBIE YKPBITHUS B BUJIE U3TOPOJIEH,
3AUIIAIONINX OT BETPa, U IPUMUTHUBHBIX XMKUH M3 KaMHEl U Be-
ToK. OHM M3TOTOBJISIN KaMEHHbIE OPYyAus — pyoOuia, CKpeOKu,
He4To Harogobue TomopoB. EcTh MaHHBIE, YTO YEJOBEK YMEJIbIi
MOJIB30BAJICS OTHEM.

Ot yesioBEKa yMEJIOrO, BEPOATHO, IIPOUIOIIET UeN08eK NPsi-
moxodsuuuti (puc. 81).
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Puc. 81. Herosek npsamoxoaswmin. Poct 1,5-1,8 M. Macca
TeAa 40-72,7 kr [17]

Byyuu kpytiHee, ¢ GOJBITIM MO3TOM U (0Jiee BBICOKOPA3BU-
TBIM MHTEJIIIEKTOM, C YCOBEPIIEHCTBOBAHHON TEXHUKON U3TOTOB-
JIEHUSI OPY/WH, 3TOT YeJIOBEK PAaHHEr0 KaMEHHOTO BEKa OCBOWJI
HOBbIE MeCTa OOUTAHUS, 3aceIUB HeOOMbIIIMU rpyIaMu AQpuKy,
EBpony n Aswuro.

YestoBeK MPSMOXOIAININN IO CTPOCHUIO TeJla BO MHOTUX OT-
HOTIEHUSAX MOXOJIUT HA COBPEMEHHOro 4ejoBeka. Ero poct co-
crasian 1,6—1,8 M, a macca — 50—75 kr. O6beM roJIOBHOTO MO3Tra
nocturasn 880—1110 cM3. ITOT TIPeOK MIUPOKO MOJb30BAJICS
PasIMYHBIMU OPYAUAMU U3 KaMHsA (pyOuIIa, yIapHUKY, JT€3BUs),
JiepeBa U KocTell; ObT aKTHBHBIM OXOTHHKOM, TIPUMEHSIBIIAM J1y-
OUHKM, IIPUMUTHBHBIE KOIIbs. B 0X0Te 10CTaTouHO GOIBIIOE KOJIH-
YeCcTBO Y€JIOBEK, a HTO MO3BOJISIIIO HAIAIaTh Ha KPYIHYIO TUYb.

Jluig yesioBeKa IPSAMOXO/AIIET0 XapaKTepHO ObLIO yCTpauBaTh
SKUJINIILE B BUJIE XUKUH, UCIIOJIb30BATh Telepbl. BHYTpH JKUJIbst
yCTpauBaJICS IPUMUTUBHBIN o4ar. OTOHb yKe CUCTeMaTHYeCKH
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UCTIONIb30BAJICS [T 000TPeBa W MPUTOTOBJIECHUS MHIIN, COXPa-
HSIJICS W TIOJIIEPSKIBATICSL.

Ha »stom atamne sBosmonuu /eCTBOBAIN KECTKUH eCTeCcTBeH-
HBII 0TOOP M OcTpast BHYTPMBHIOBas O60pbba 3a CyIIeCTBOBAHUE:
PasbuThbic KOCTU YETIOBEYECKUX KOHEYHOCTEH, YETTOBEUCCKIE YEPEra
C BbVIOMaHHBIM OCHOBaHMEM CBUIETEIbCTBYIOT O KaHHI/I6aJH/13Me.

B J1etHUKOBBIN TIepHO/ Ha 3eMie CYIeCTBOBA Heandepmaiey,
(puc. 82).

Puc. 82. Heanaeptaneu. Poct okono 1,7 M. Macca Teaa
okono 70 kr [17]

On GbLT HU3KOPOCJIBIM U KOpeHacThiM (poctoM a0 1,7 M, Mac-
COW 710 75 KT), ¢ MAaCCUBHBIM Y€PETIOM, TOJCTBIMUA HATJIA3HUY-
HBIMU BaJIMKAMU ¥ MTOKATBIM JIG0M. [0 00beMy TOJIOBHOTO MO3Ta
(1o 1500 cM?) IPeBOCXOMIIT COBPEMEHHOTO UeI0OBEKa.

Heanzpepranblipl 3aHUMAJIMCh OXOTOM M PHIGOJIOBCTBOM; 0XO0-
TUJINCh, B YACTHOCTH, M HA TAKUX KPYITHBIX KUBOTHBIX, KaK Ma-
MOHTbI; U3TOTOBJISLIN OJIEXKY U3 IIKYP, CTPOUJIN JKUJIUINA, yMe-
Jii 100BIBATh OTOHb. VIX OpYAUsT XapaKTEPU3YIOTCS TOHKOCTHIO
oraenky. OHM UBrOTaBIMBAJIK TOMOPHI, PyOU/Ia, HOKHU, HAKOHEY-
HUKU K KOIIbSIM, PIOOJIOBHbBIE KPIOUKIL.
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3axopOoHEeHNs, PUTYAJIbl U 3a4aTKN UCKYCCTBA TOBOPSIT O TOM,
YTO HeaHAepTaAblbl B OOJIbIIEH cTeneHn obJajaid caMOCO3Ha-
HUEM, CIIOCOGHOCTBIO K MBIIIIEHNIO, OB 00JIee «COIMATbHbI»,
yeM WX TPENOK YesJOBeK mpsaMoxondamuil. [IpenmomoxureabHo
HeaH/iepTajabliaM Obljla CBOICTBEHHA Peyb.

ITO TIepBbIE JIIOIU, KOTOPbIE CUCTEMATUYECKN XOPOHUJIH CBO-
ux ymepinux. ITorpeGerne 6b110 00psiaom. CKeeTbl 0OHAPYK1-
BaIOT B SIMaX, BBIPBITHIX B MOJIY Teriep. MHOTHE yI0KEHbI B 103y
CIISIIIEro U CHaGKEHBI TIpe/IMeTaMu ObITa — OPYIMSIMU, OPYIKHU-
eM, KyCKaMU ;KapeHOTo Msica, TMOJCTUIKON M3 JIECHOTO XBOIIIA,
a Takske yOpaHbl BeTaMH. Bce 3TO CBUIETENBCTBYET O TOM, YTO
HeaH/IEPTAJIbIIbl TPUIABAINA 3HAYEHUE JKU3HU U CMEPTU OTEHHO-
r0 YeJIOBEKa W, BOBMOKHO, MMEJU TIPEACTABICHUs O 3arPOGHOM
CYIIECTBOBAHUN.

[TepBBIMU CBUIETENBCTBAME O TIOSTBJIEHUH BITIOJTHE COBPEMEH-
HOTO YeJIoBeKa CTajan HaxoJku B rpote Kpo-Manbon Ha ioro-
zamaze @pannuu B 1868 r. BriocsenctBuu MHOTOYMC/IEHHDBIE
OCTAaHKHM KPOMaHBOHIIEB OOHAPYIKUJIU B Pa3IMUHBIX pailoHaX
Eporibi, Asun, Amepuku u Ascrpanuu (puc. 83).

Puc. 83. KpomaHboHeu. Poct 1,69-1,77 M. Macca Teaa
OKOAO 68 kr [17]
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Cunraercsi, YTO KPOMAHbOHIIBI TOSIBUIUCH HA ahPUKAHCKOM
KOHTUHEHTE, a MOTOM PaCIpPOCTPAHUINCH HA BCE OCTATbHBIE.
Onwu 6t Beie poctom (o 1,8 M) 1 Menee rpybo CIIOKEHBI,
YeM HeaH/IePTaJIbIIbL. '010Ba OTHOCUTETHHO BBICOKAS, YKOPOUEH-
Has B HAIlPaBJIEHUM JIMI0—3aThLIOK, a YepelHas KopoOka GoJiee
OKpyrJas; cpeqHuil oobeM Mosra cocrasisti 1400 cm?,

ViMestich ¥ Ipyrue HOBbIE XapaKTePHbIe 0COOEHHOCTH: TOJIOBA
MOCAKeHA MPSIMO, JIUIeBAsi YacTh TIPSIMAsi U He BBICTYIAET BIie-
pell, HaArJIa3HUYHbIE BAJUKU OTCYTCTBYIOT MJIM PA3BUTHI ¢J1abo,
HOC U YeJIFOCTH CPaBHUTEJLHO HEBEJIUKH, 3yObl CHIAT TECHEE.

Cunraercs, YTO BOSHUKHOBEHHE COBPEMEHHBIX PaC YeTOBeKa
ITPOUCXOIMJIO B TIPOIIECCE PACCETEHUST KPOMAHbOHIIEB 110 PA3HbBIM
pernonam 3emusin u 3aBepinuiioch 30—40 Teic. JieT Ha3al.

[To cpaBHEHMIO ¢ HeaHIEPTATbIIAMI KPOMAaHbOHIIBI TIPOM3BO-
JUAJIM 3HAUMTEILHO OoJiee TIaTeIbHO 06paboTaHHbIe HOXKH, CKPeO-
KW, T, HAKOHEUHUKH, CBEpPJa W APyTHe KaMeHHBIE OPYIHSI.
OKOJ10 TI0JIOBUHBI BCEX MHCTPYMEHTOB OBLIO CAENAHO U3 KOCTH.
J1J1s1 U3TOTOBJICHNST UBMENN U3 POTa, JepeBa M KOCTU ITPUMEHSI-
JINCh KaMeHHbIe Pe3ibl. KpOMaHbOHIIBI feain U TaKie HOBbBIE
OPYIUs, KaK UIJIbI C YITKAMU, KPIOYKH JIJIs JIOBJIM PHIObI, FapILyHbI
U KorbeMeTaiku. Bee 911, Kazanoch Obl, TIPOCTBIE TIPUCIOCOOICHUSE
B OIPOMHOII CTeIleHU CIOCOOCTBOBAIM OCBOEHHIO YEJIOBEKOM
OKPY’KaIoIIero Mupa.

B sToT mepmon HauMHAETCS OJOMAITHWBAHUE >KMBOTHDIX
U OKyJIbTypUBaHue pacTeHuil. BO3MOXHOCTb KUTh B YCJIOBUSIX
JIETHUKOBOTO Teproja obecrednBaiach Gojiee COBEPIICHHBIMU
SKUJIATIIAMUA ¥ TIOSIBUBIITUMUCST HOBBIMHU BUIAMH OJEK/bI (T1ITa-
HBI, TIAPKU C KaIfOIIOHaMU, 00yBb, PYKaBHUIbl), cCUCTEMAaTHYe-
CKHMM HCIob30BaHneM orast. B mepmox 35—10 Thic. et 70 H. 3.
KPOMaHbBOHI[BI TIPOIILIH 3TIOXY CBOErO JOUCTOPUYECKOTO HUCKYC-
crBa. Kpyr npousBeieHuii OBLT ITHUPOK: TPABIOPHI JKUBOTHBIX U
JIoJeil Ha HeGOJIBIINX KYyCOYKaX KaMHs, KOCTEH, 0JIEHbUX POrOB;
PUCYHKH OXPOH, MapraHileM U JPEeBECHBIM YIJIEM, a TAaKKe BbI-
rpaBUPOBaHHBIC U300PaKEHHUS Ha CTEHAX TICIIED; U3TOTOBJICHIE
osKepesinii, OpacaeToB 1 KOJeLl.

W3yuenne cKeeToB TOBOPUT O TOM, YTO TIPOIOJIKUTETHHOCTD
JKU3HKM Y KDOMAaHbOHIIEB ObLjIa CYIIECTBEHHO BbIIIE, YeM Y HeaH-
JIEPTaJIbIIEB, CBUIETEIBCTBYS O 00Jiee BBICOKOM COIHATBHOM
craTyce u pocte «6oraTcTBay KpoMaHboHIeB. Hanure «OeHbIX>
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1 «6oraThix» 3aXOPOHEHM (KOJMYECTBO YKPaILIeHUH, Pa3InIHbIX
OpYyIMH, IIpeaMeToB ObITa, IIOMEIEHHbIX B MOIMJIY IIPH COBEpIe-
HUM TIOXOPOHHOTO 00Psijia) MOKET 03HaUYaTh HAuasl0 COIUATBHOTO
paccoeHus mepBoOLITHOTO OOIIeCTBA.

Brlcokuil ypoBeHb COMUATILHOCTI YeI0BEKa, CIIOCOOHOCTD K CO-
BMECTHOU TTPOU3BO/IUTENBHON JIEATETBHOCTH, UCIIOJIb30BAHUE BCE
GoJiee COBEPIIEHHBIX OPYAUIl TPy/Aa, HAIMYME KUJIMIIA, OIEKIbI
YMEHBIITAJIN 3aBUCUMOCTb OT YCJIOBUH OKpYsKatotei cperbl ((usn-
KO-XMMUYECKUX W GHOJIOTHYECKUX (haKTOPOB), M TIO3TOMY 3BOJIIO-
11151 YeJI0BEKA BBIILIA U3-II0J BEAYILIETO AeHCTBI OHOJOTMIECKIX
3aKOHOB Pa3BUTUS W HATIPABJISIETCS TENEPh COIMAIBbHBIMU.

8§ 4. Pacbl n ux npoucxoxxaeHue

Bce coBpeMeHHOe YeMOBEYECTBO TIPEACTABISET COOOI OfUH
BUJI — «YEJIOBEK Pa3yMHbIIly, B Tpeesax KOTOPOro TPAIUITMOHHO
BBIJIEJISIIOT TISITh OCHOBHBIX pac Jiojieil — esponeoudnyro (eBpa-
BUHCKYIO), ascmpanuiinyio, Hezpouonyio (9SKBaTOPUAIBHYIO), MOHZ0-
noudHy (asuamckyro) u amepuxanoudnyro (puc. 84).

a 6 B

r A

Puc. 84. TunuuHble npeactaBuTeAM GOABLUMX PaC: @ — HErPOMA;
6 — aBCTPAAOMA; B — €BPONEOMA; " — aMePUKaHOMA; A — MOHIoAOMA [11]
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@ Pacbl — 3T0 UCTOPUYECKN COXMBLUMECS TPYNMbI IOAEN, XapaK-
Tepu3yoLmecs 06UHOCTbIO HACTEACTBEHHbIX (DU3NYECKUX 0CO-
GeHHoCTel (LIBET KOXMW, I1a3 1 BOSIOC, Pa3pe3 a3, CTPOeHUE BEK,
0YepTaHMsA roI0BbI U T. M.), KOTOPbIE BTOPOCTENEHHbI.

IIo ocnosnbim Jce npusHaKam, XapaxmepHoiM OLs 4el06eKd
(06beM M CTPOEHME FOJIOBHOTO MO3Ta, KMCTh ¥ CToma, hopMa I10-
3BOHOYHOTO CTBOJIA, CTPOEHUE TOJIOCOBBIX CBA3OK, Pa3BUTHE pe-
Y1, HHTEJJIEKTya/IbHbIE CIIOCOOHOCTU K TBOPYECKON U TPYLOBOI
JESITEIBHOCTH ), PACHL HE PASIULAIOTCA.

Ob6pasoBanue pac HpeacTaBiger coOON CJIOKHBIA IPOIECC.
Pasnoo6pasnble IIpU3HAKA BOSHUKAIU B PE3YJbTaTe MymAljii.
ITox aeficTBrEM eCTECTBEHHOTO 0TOOpa Ha Pa3HbBIX HTANaX Pacore-
Hesa NPU3HAKU, UMEIOLIUE IPUCHOCOOMTENbHOE 3HAYEHUE, 3a-
KPEILISIICh U PacIIPOCTPAHSINCH B IIOMY/ISILMAX JIOAEH.

BrnocnencTsun, ¢ pa3BUTHEM IMUBUIN3ALNH, POJL 0TOOpa
U U30JISIIUKM HAUMHAET CHUIKAThCs. B pesysibrare ycuaeHus mpo-
1IeCCOB B3aUMOJIENCTBUS HAPOAOB HAUYMHAET IIPOMCXOJUTH CMe-
meHue pac. ITOT TPOIECC OCOOEHHO YCKOPAETCS B HAIIM JIHU
GJ1arogapsl BO3pacTalonUM MacluTabaM MUTpaLluu JIOAeiH, pas-
PYIIEHHIO COIMATBHO-PACOBBIX (GapbepoB, aCCUMUJIAIIAN 1 T. IL.
ITo-BuaMMOMY, B OTAaJe€HHOM OyAyIieM M0A00HbIE IIPOIECCHI
NPUBELYT K MCYE3HOBEHUIO PACOBBIX PAsIMYMii, XOTs Ha 9TO YHAYT
TBICAYN U TbHICAYN JICT.



NMpunoxenune 1. CnoBapb 0CHOBHbIX
NOHATUN U TEPMUHOB

AOuorennslii (mpouecc) — IPOUCXOAAIIUI 0e3 yuacTus K-
BBIX OPTaHM3MOB, NMEIOIINI HEOPTraHUUYECKUI XapakTep.

ABTOTPOdBI — JKUBBIE OPraHU3MbI, CHHTE3UPYIOIINE HEOOXO-
JIMIMbIe M OPTaHMYECKHE BEIeCTBA M3 HEOPTaHMYECKUX, WCTIOJb-
3ys OO DHEPIUIO COMHEYHOro cera ((orocuHTes), GO FHEP-
TUIO, TIOJIYYaeMyIo B pe3yJibTaTe OKUCTEHUST HEOPTaHUYeCKUX Be-
mecTB (XEMOCUHTES).

Apnanranusa — npucnocobJeHre OpraHu3Ma K KakoMy-ar60
YCJIOBUIO BHENTHEH CPEJIbl.

AZanTHpOBaHHbI — IIPUCIOCOOTIEHHBIIL.
AHa00JIU3M — CM. ACCUMULAUUSL.

AHa3poGbl — OPraHU3MBbI, CIIOCOOHBIE JKUTh B OECKUCTIOPOIHOI
cpene (MHOTHE GaKTepyH, IPOKIKU, HEKOTOPbIE YePBU U MOJLIIO-
CKH), TaK KaK TIPOIECCHI AUCCUMUJISIUN OCYIIECTBISIOTCS Ge3
UCIIOIb30BAHYS KUCAOPO/a (HApUMeED, TP OPOKEHIN).

Apeas — 06s1acTb pacipocTpaHeHus: Ha IOBEPXHOCTH Halleil
IJIaHEeThbl KaKOro-1u60 BUIa OPraHu3MOB JI00 OTAe/NbHOIl moIy-
JISTITVH.

Apomopho3 — 01HO U3 HATPaBJEHUI TPOrPECCUBHON 9BO-
JIIOIUN, TIPU KOTOPOM TIPOMCXO/AT M3MEHEHUsI OPTaHM3aIluu
U (HYHKIMI OPraHu3MOB, PUBOJSIIIE K MOBBIIIEHUIO 00IIEro
YPOBHSI OpPraHU3aI[UK, JKUSHEAEATETBHOCTH U OUOJOTHYECKOMY
poTpeccy.

ApxebGakrepun — TPyIIa MUKPOOPTAHUZMOB C TIPOKAPHOT-
HOW OpraHusanueil KJIeToK, HO CYNECTBEHHO OTIHYAIONIIXCS OT
UCTHHHBIX OaKTepHii.

AccuMHISIAS — COBOKYITHOCTB ITPOIIECCOB CUHTE3a OPTaHM-
YEeCKUX BEIIECTB, HEOOXOAUMBIX JIJist 00pA30BaHUsI U OOHOBJIEHUST
CTPYKTYPHBIX KOMIIOHEHTOB KJIETOK U TKaHEN.

AT® (agenosuntpudocdar) — yHUBEPCATBHBIN MEPEHOC-
YUK U OCHOBHOH aKKyMyJISITOD XUMHYECKOW DHEPTUU B JKUBBIX
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kyeTkax. Jueprust ATD 3akiaioueHa B TaK HA3bIBAEMBIX MaKpO-
9PTUUYEeCKNX (BBICOKOIHEPTETUIECKNX) CBSI3SIX.

A3po6Gbl — OpraHu3Mbl, KOTOpPbIE CIIOCOOHBI CYIIECTBOBATH
TOJIBKO B KUCJOPOJIHON Cpefie, TaK KaK JIJIsI OCYIIeCTBJIEHUS JIHC-
CUMUJISAIIAN HYKJIAIOTCS B KUCJIOPOJIE.

buorennbie — co3anHbIe (HOpO)KI[eHHbIe) JKUBBbIMU OpPraHu3-
MaM1.

BuoreoneHos — cyioxHas MPUPOIHASA CHCTEMA, OOBEIUHSIIO-
ast COBOKYIHOCTD JKUBBIX OpraHusMoB (OMOIEHO3), 3acessio-
MIMX YYaCTOK CPeJibl, KOTOPBIH XapaKTepu3yeTcsi OTHOCUTEIbHO
OJIHOPOIHBIMU yeoBUsIMU (GroTorn). B kadectBe cuHOHMMa GHO-
reoleH03a YacTO MCIOJIb3YIOT TEPMUH <«3KOJOTHYEeCcKasi CUCTe-
Ma» (9KOCUCTeMa).

BuononmuMepsl — BBICOKOMOJIEKYJISIPHBIE OPTAHUYECKHE CO-
eIMHEHUsT — OEJIKW, HYKJIEHHOBBIE KUCIIOTBI, TIOJUCAXAPH/IBI, M0~
CTPOEHHBIE 13 GOJIBIIOTO YHCJIAa MOBTOPSIONINXCS MOHOMEPHBIX
6s10k0B (O€JIKU — M3 aMUHOKKCJIOT, HYKJIEHMHOBbIE KUCIOTHI —
U3 HYKJEOTHOB W T. JI.).

Buocdepa — skosornueckasi cucreMa IJIAHETAPHOIO MACIITa-
6a, BKIJIIOYAIONIAsA BCIO COBOKYITHOCTH JKMUBBIX OPTAaHU3MOB U COOT-
BETCTBYIOIINE YACTH TJIAHETBI, HACEJIEHHbBIE JKIBBIMA OPTAHU3MAMMU
(vactpb smtocdepnl, yactb arMocdepsl 1 BCio ruzpocdepy).

Buoron — cM. 6uozeoyenos.

Buonenos — cMm. buozeouenos.

Baacromepbl — KJI€TKH, 06GpasyroIiuecst B pe3yabTare jaeje-
HUST 3UTOTHI (0 MOMeHTa (POPMUPOBAHUST OJIACTYJIBI).

Baacryna — craaust 3apojpIlieBOro pa3BUTHsSI MHOTOKJIETOU-
HBIX JKUBOTHBIX, YACTO WMeIOMasi BUJ 111apa, 0JIOr0 BHYTPH,
CTeHKa KOTOPOro 0OpasoBaHa OAHUM CJIOEM KJETOK.

Bopb6a 3a cymecrsoBanue — (GHakTop SBOJIOINY, BbI/IEIEH-
ubiit Y. /lapBUHOM: COBOKYITHOCTbH BCEX BHYTPU- U MEKBUIOBBIX
OTHOTIEHUH, a TakyKe B3aWMONEWCTBUHN C HEKUBOU MPUPOIOH,
OTIpe/IeNIAIONAs KOHKYPEHITUIO MEK/Ly OPraHU3MaMMU.

Bposkenue — mpoiiecc HGecKucI0poaHoro (aHaspoOHOTro) dep-
MEHTAaTUBHOIO PacCIlellJIeHns] OPraHMYeCcKUuX BeEIeCTB, OCYIIECT-
BJIsIEMbIII HEKOTOPBIMU OaKTepUsIMU, IPHOAMIL, IPOTHCTAME 1 K-
BOTHBIMH; CM. OUCCUMUTAUUSL.
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BeecTBO KMBO€ — COBOKYITHOCTD BCEX JKUBBIX OPraHU3MOB
6uocdepsr (o B. U. Bepuanckomy, 1940 r.).

Bemecho MEePBUYHOE OPTAaHUYECKOE€ — CJIOKHBIC OpTaHHU4e-
CKUe coeimHeHunsd, Co3/laBaeMbI€ IIPOJAYIEHTAMW N3 ITPOCTbIX HeE-
OpraHn4eCKuXx BEIECTB.

Buj — coBOKynHOCTb 0c00€ii, CXOAHBIX MEKLY OO0l 1 CII0-
COOHBIX K CKpelMBaHUIO, 00Jafanmux o6muM reHoGOHI0M
U 3aHUMAIOIINX OJHY 9KOJOTMYECKYIO HUIIY.

Tacrpyna — caenyioniast 3a 6JacTyJIol cTagusi Pa3BUTHUS
3apOJIBIIIIa Y MHOTOKJIETOYHBIX JKUBOTHBIX, 00pa3oBaHHasT IBYMsI
CJIOSIMU KJIETOK — HAPYXKHbIM (9KTOjlepMa) ¥ BHYTPpeHHUM (9H-
ToziepMa). Y GOJIBIINHCTBA KUBOTHBIX (KpOMe TYOOK, KUIITEUHO-
TIOJTOCTHBIX) 0OPA3yeTcsT TPETUH CIONH — Me30epMa.

I'en — epuHUIA TeHETHYECKOH (HACTE/ICTBEHHON ) nHbOPMa-
[[MM; B CTPYKTYPHOM OTHOIIEHHUHU T€H MPEACTaBJSIET COO0H YIacTOK
MoviekyJibl HykjenHoBoit kucsotsl (JIHK naun PHK). B oxHowm re-
He 3aKJIioueHa MHMOPMAIIS O CTPYKTYPE MOJEKYJIBI KOHKPETHOTO
Gerka.

FeHOTHII — COBOKYITHOCTH T€HOB, 3aKJIIOYEHHBIX B XPOMOCO-
Max JIAaHHOTO OpPraHU3Ma.

T'enooHa — COBOKYITHOCTH TEHOB, MMEIOIITMXCST Y BCEX Opra-
HU3MOB OJTHOW TIOTYJISATINNA WU BUJIA.

TCereporpodbl — KKUBbIE OPraHU3MBbI, HOJIyYalolue HeobX0-
JIUMYIO UM [IJIST SKU3HEIESITETbHOCTH SHEPTHIO M «CTPOUTETHHbBIE
MaTepuasbly» JIJII CUHTE3a OPraHMYeCKUX COeJMHEHUN 3a CYeT
YCBOEHHsI YK€ TOTOBBIX OPTAaHUYECKUX BellecTB (B BUJIE TIHUIIH).

Tuapocdepa — upepbiBucras 060J04Ka 3eMJIM, IIPEACTAB-
JIIo1Iast 000l COBOKYIIHOCTD OKEAHOB, MOPEI, 03€p, PEK 1 T. II.

T'unore3a GuoxumMuyeckoii agononuu — rumnoresa A. 1. Ona-
puna — JIxx. B. Xomneitna, corslacHO KOTOpOI KU3Hb Ha 3emiie
BO3HWKJIA B pPe3yJIbTaTe JJIUTEJbHON BOJIOIUN YTJIEPOAHBIX CO-
eITHEHU.

l'unore3a maHcnepMuu — IUIIOTE3a O BO3MOKHOM TIepeHOCe
«CITOp JKM3HU» HAa 3eMJII0 M3 KOCMOCa.

I'mmore3a caMONpPOM3BOJIBHOTO 3apOKIAEHUS SKM3HH — TUIIO-
Te3a 0 BO3MOXKHOCTH ITPOTIECCA CAMOIIPOM3BOJBLHOTO 3apPOKICHUS
SKUBBIX OPTAHN3MOB U3 HEXKMBOTO BelecTBa (IIPUYeM IIPOIIECC 3TOT
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OCYIIECTBJISIETCST MOCTOSTHHO ). HecocTosTeIbHOCTD 9TOM rumoTe-
3bl ObLia gokasana JI. ITactepom (1862 r.).

I'mikonus — dhepMeHTaTHBHOE aHAIPOOHOE PACTIETIIIEHTIE YTITe-
BOJIOB ¢ OOPA30BaHMEM MOJIOYHOW KHUCIOTHI (Y JKUBOTHBIX) WJIH
TTMPOBUHOTPA/IHON KUCTOTHI (y pacTeHnii). [7mmronm3 — onnH n3
OCHOBHBIX MCTOUHWUKOB 3HEPTUH B KJIETKAX.

T'omeocrasd — TOCTOSHCTBO BHYTPEHHEH CpeJibl OpraHu3Ma.

JduBepreHius — pacxoxaeHue MPU3HAKOB Yy POICTBEHHBIX
OPraHu3MOB B IIPOIlecce 3BOJIIOINN, BBI3bIBAEMOE MCKYCCTBEH-
HBIM WJIK ecTecTBeHHbIM oThopoM. TTonarue Boisunyto 9. dap-
BUHOM s OOBSICHEHUST BOSHUKHOBEHUSI MHOTOO0OPasusi COPTOB
KYJIbTYPHBIX PACTeHWH, MOPOJ MTOMAITHUX KUBOTHBIX U BUIOB
OPTAHW3MOB B TIPUPOJIE.

JIMccuMuIsIis — COBOKYITHOCTD PEaKInii 0OMEHa BEIeCTB,
3AKJTIOYAIONTIXCST B PACIIETIEHUH CJIOKHBIX OPTAHUYECKUX COEH-
HEeHUI 1 COIIPOBOKAAIONINXCA BI)ICBO60)KI[CHI/ICM 9HEPIruu, NCIOJIb-
3yeMOI B TIPOIIECCAX KU3HEESTETbHOCTH.

MuddepennupoBra Kirerounass — mporecc oOpasoBaHUs
B paHHEM OHTOTeHe3e (2 YaCTUYHO U B 3PEJIOM BO3PACTe) MHOTO-
KJIETOYHOTO OPTaHM3Ma PA3JIMYHBIX CIENUATN3UPOBAHHBIX KJle-
TOK (MBIIIEYHBIX, HEPBHBIX, JKEJTE3UCTBIX U T. [I.).

JTHK (1e30kcupuOOHYKIEHHOBAsI KUCJIOTA) — OJMH U3 BH-
JIOB HYKJIEUHOBBIX KHUCJIOT; COAEPKUTCS (B OCHOBHOM) B SI/IPax
KJIETOK OPraHu3MoB, BXO/s1 B coctaB xpomocoMm. /JTHK sBisiercst
HOcUTeseM TeHeTrmdeckoi nadopmarnmm. Monekyna JIHK mpen-
cTaBjsieT co6o0il OMOTIOMMMEP ¢ OTPOMHOI MOJIEKYJISIPHOM Mac-
COI'?’I 1 COCTOUT M3 ABYX IOJMHYKJIECOTUIHDBIX ueneﬁ, Bapr'-IeH-
HbIX O/lHa BOprI' Z.Ipyl"Oﬁ 1 CBA3aHHBIX KOMIIJIEMECHTApPHO leyI' C
apyroM. ObsagaeT YHUKaIbHOM COCOOHOCTHIO K CaMOBOCITPO-
U3BEJIEHNIO.

ITomunuporanue — mnpeobiagatue, TJIaBeHCTBYOIEe M0JI0-
JKEHUe.

JlpixaHue — WCIIOJIb30BaHUE KHUCJIOPOJAa OPTaHU3MaMU JIJIst
OKHUCJICHUS OPTaHMYECKUX BEHIECTB ¢ OCBOOOKICHUEM JHEPIUH,
HEOOXOAUMON JIJISE UX JKU3HEIESITeIbHOCTH.

Enununa takcoHoMuueckast — Jii00asi CUCTEMATUUECKas e[i-
HUIIA — BUJ, PO, CEMEICTBO  T. II.



CyioBapb OCHOBHBIX MOHATHII U TEPMIHOB 193

3urora — KiTeTKa, 0OPA3YIOMAsICS B PE3YJIbTATE CIUSHUS TBYX
TMIOJIOBBIX KJIETOK (TaMeT) B TIpoliecce oIIofoTBOpeHus. V3 3uroret
Pa3BHUBAETCsT HOBAst 0COOD.

Wanoamanramuyd — 5BOJIOLUMOHHbBIE U3MEHEHUsT YaCTHOIO II0-
psiaKa 6e3 TOBBIIIEHUS OPraHU3allU; PE3YJIbTaT MPUCIIOCOOIEHNST
K Pa3HbIM YCJIOBUSIM CPEJIbI HA TOM K€ OPTaHU3aI[MOHHOM YPOBHE.

H3mMeHUnBOCTh reHOTUNHYECKas (HACJIeICTBEHHAs1) — sIBJIe-
HIe, MMETONee TEHETHYECKYIO OCHOBY; 00YCTIOBIEHHOE U3MeEHe-
HUeM TeHOTHIIA.

H3MeHunBOCTH KOMOMHATHBHAS — O/[HA U3 (DOPM T€HOTHITH-
YeCKOW M3MEHYUBOCTH; 00YCJIOBIEHA KOMOMHAIMSIMI T€HOB TIPU
ITOJIOBOM Pa3MHOKEHUN OPTraHU3MOB.

N3menunBocth Momudukanuonnas (dpeHorunuueckas, He-
HACJIe[ICTBEHHAs1) — U3MEHEHUS BO3HUKAIOT B T€UEHUE NHIUBU-
JIyaJIbHOI KU3HM OpraHu3Ma 110/l Bo3zielicTBUeM (haKTOPOB cpe-
Il 1 6e3 3MEHEHMIT TeHOTHIIA.

N3MeHynBOCTh MyTalMOHHAS — O/lHA U3 (DOPM reHOTUITYe-
CKOH U3MEHYMBOCTH; 06YCIOBIEHA MYTAIMSIMIL.

HNudopmanus renernyeckas — urdopmaiius 000 Beeil CoBo-
KYIHOCTU TIPU3HAKOB U CBOICTB OPraHMW3Ma, MOJIyJ9aeMas UM OT
MIPEIKOB TI0 HACJIE/ICTBY, «3allCaHHAST» B MOCIEIOBATEIbHOCTH
HYKJIEOTU/IOB MOJIeKyJ1 HykJaenHoBbix kucor (IHK u PHK) ¢ no-
MOITIBIO0 TEHETHYECKOTO KOJIa.

Karaboauam — cM. duccumunsiius.

Kierku comarnueckue — KJIETKH, 00pasyollie Telo opra-
HU3Ma, UCKJI0Uas MOJOBBIE.

KoamnepBatbsl — arperatbl MaKpOMOJIEKYJI B BUJIE Kareab (/10
HECKOJIbKUX MUJUTUMETPOB B IHAMETPE), 00pasyoniuecs: B KoJi-
JIOUJTHBIX PacTBOpax. XapaKTepU3yIoTCs OTHOCUTEIBbHOH YCTOM-
YMBOCTBIO CYIIECTBOBAHUS, CIIOCOGHOCTHIO TIOTJIONATh MOJIEKY-
JIBI U3 OKPY>KAIOIIEro PacTBOPA.

Kop renetnyeckuii — yHuBepcasbHas /IJIT BCeX JKUBBIX Opra-
HU3MOB CUCTEMA 3aITMCU TeHeTHUeCcKol (Hacse/cTBeHHON ) nH(Op-
MaI¥ B MOJIEKYJIaX HYKJIENHOBBIX KUCJIOT B BUJIE TIOCTIEI0BATE b=
HOCTH HYKJICOTH/IOB. EAMHUIIA TeHeTHYeCcKoro Koja — TPHUILIEeT
(Tocsie1oBaTeNbHOCTD U3 TPeX HYKIeoTHn0B). OT MocienoBaTes b
HOCTH Pa3HBIX TPUILJIETOB B TIPE/IeJIax TeHa 3aBUCUT TOCTENI0Ba-
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TeJbHOCTb PA3HbIX AMUHOKUCJIOT B CUHTE3UPYyeMON MoOJeKyJie
GeJIKOBOI MOJIEKYJIbL.

KommuiemeHTapHOCTh — 3aKOHOMEPHOE B3aMMO/IEICTBIE HYK-
geotunioB (A—T, I'—I1) nByx meneii IHK; npu cunTese nundopma-
nuonnoii PHK, a Taxxe npu B3anmoseiicteuu uPHK u TPHK.

KoncymenTsl — opraHusMbl, TUTAIONIMECS TOTOBBIMU Opra-
HUYECKUMU BelilecTBaMu (TeTepoTpodHble OPraHu3Mbl, UCIIOJIb-
3yIONIKe B MUIILY JPYrie OPraHu3Mbl, — PACTUTEIbHOSI/IHbIE, XUTIT-
HbIE, MTAPasUTIHYECKUE); CM. NPOOYUCHMbL, PEOYUCHMDL.

Kpeanmonuam — ujieaiucTiyeckoe rnpeicTaBjaeHe 0 BO3HNK-
HOBEHWH JKM3HU KaK pe3yJibTaTe TBOPYECKOTO aKTa BBICIIIETO CY-
niecTna, oora.

JIutocepa — BepxHsisa TBepast 000J0YKa 3eMIIH.

Meta6om3m (0GMeH BEIECTB) — COBOKYITHOCTH MPOIECCOB
accuMuAmy (aHaboausMa) ¥ JUCCUMUIALK (KaTaboausma),
006eCTeInBaAIOINX KI3HEIESTENFHOCTh OPTAHU3MA.

MoHodwmss — TPOUCXOXKIEHNE TPYIIIBI OPTAaHI3MOB OT €IIH-
HOro 0011ero mpejaka. [IpUHIUIT MOHOMUINN JIEKUT B OCHOBE
coBpeMeHHOI Guosoru. MoHOGUIMS BCEro KIUBOIO TOATBEPIK-
IaeTcst Pa3HBIMU (paKTaM¥, CPeU KOTOPBIX YHUBEPCATbHOCTh
TEHETUYECKOTO KOJA, OCHOBHBIE TIyTH MeTab0JM3Ma, KIETOUHASI
OpraHu3aIis BCeX JKUBBIX OPTAHU3MOB U T. JI.

MyTtaimyun — ecTeCTBEHHO BO3HUKAIONIME WU UCKYCCTBEHHO
BbI3bIBAEMblE M3MEHEHUsI TeHOTHIIA Y OPraHu3MoB. Pasinyaior
reHepaTHBHBIE MYTaIy (TIPOUCXO/SIINE B TIOJOBBIX KJIETKAX)
1 cOMaTHYecKue MyTalnu (B COMaTHYeCKUX KJaeTkax). B nmepsom
cydyae y MOTOMKOB MOSIBJISIIOTCSI HOBbIE TIPU3HAKYU (BbI3BAaH-
Hble MyTaI[USIMK ), KOTOPbIe OyAyT MepeaaBaThCs O HACIEICT-
By. BO BTOPOM u3MeHEHUs IPU3HAKOB HAGJIOAI0TCS Y JTAaHHOTO
OpraHu3Ma, HO He HacJIeflyIOTCsI ero MoToMKaMu. MyTtaiuu Mo-
TYT TIPOMCXOJUTH B Pe3yJbTaTe U3MEHEHUs UYUCTA, CTPYKTYPBI
XPOMOCOM WJIM CTPYKTYPbI F€HOB.

Hactuu — ObicTpblie ABUTATENbHbIE PEAKIUU Y PaCTEHMUIT
B OTBeT Ha pa3jipaskenuie (CKIAbIBAHIE JUCTHEB Y MUMO3bI, PO-
CSIHKM W T. [I.).

Hoocdepa (nmo B. U. Bepuanckomy) — «chepa pazymas,
aTal B pa3BUTHY GHOCHEPBI, I KOTOPOTO XapaKTepHa BeyTIast
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POJIb YeJIoBeKa, BBICTYIIAIONIEr0 B KayecTBe IJIABHOTO akTopa
CYIIECTBOBAHUST W Pa3BUTUsST OMOCheEpDI.

Hopma peakiuu — nuarmason u3MeHeHMs IPU3HAKA [IPU He-
U3MEHHOM TeHOTHIIE TI0]1 IeficTBIEM (haKTOPOB CPEIbl B TEUEHIE
MHAWBUAYATBHON >KU3HU opraHmama. Hopma peaknnu MoskeT
OBITh MMPOKOIT (HATIPUMED, YIAOHHOCTD Y KOPOB) MJIH y3KOH (Ha-
IpuMep, *KUPHOCTh MOJIOKA Y KopoB). EcTh mpusHaku, coBceMm
HE3aBUCHMbIE OT CPe/Ibl, — HAIIPUMED, IPYIINa KPOBU Y YeJIOBEKA.

Hyxneornn — xosbrieBast mosiekysa [JHK B nmpokapuoTHoii
kieTke ((pyHKIIMOHATBHBIN aHAJIOT SIZIPA 3YKAPUOTHON KJIETKH).

Hyxneotuapl — MOHOMEpBI HYKJIEHHOBBIX KUCTOT. Kamabri
HYKJIEOTHJI COCTOUT U3 MOJIEKYJIbl yrieBoja (prubo3bl N I1€30K-
crprb03bl), MOJIEKYJIbI (hOCOPHOI KUCJIOTHI U a30THCTOTO OCHO-
Banusg. B /IHK BcTpewaeTcs deTpipe BUaa a30TUCTBIX OCHOBA-
HUI — ajienuH, ryanut, nuTo3un u Tumun, B PHK takke uerni-
p€, HO BMECTO TUMUHA BXOJIUT yPAITHIL

OO0MeH BemecTB — CM. Memaboausm.

Onrorenes — MHAWBUIYAJbHOE Pa3BUTHUE OpraHm3Ma OT 3U-
TOTbI 10 €CTeCTBEHHON ero CMEPTH.

OpI‘aHOPIZ[I)I — HOCTOAHHBIC CIICIITUAJIN3NPOBAHHBIC CTPYKTY-
Pbl B KJIETKaX JOOBIX OpPTraHN3MOB, BBIIIOJTHAIOINE OIIpe/IeJIeH-
HbIe (byHKL[I/H/IZ IHAOILIa3MaTNYeCKasd CeTb, MUTOXOH/IPUH, ILjIa-
CTUAbI U T. 1.

OcMmoc — Tiporiecc 0J[HOCTOPOHHETO JIBVKEHUST MOJIEKYJT BOJIBI
yepes MOJLYIPOHUIIaeMyt0 MeMOpaHy (B KJIETKaX — [Ia3MasieMMY ),
Pa3/IENIIONIYI0 PACTBOPBI ¢ PA3HON KOHIIEHTPAIlUel pacTBOPEH-
HbIX BEIECTB; JBUKEHNE MOJIEKYJ BOJIbI TIPOUCXOIUT U3 MeHee
KOHLIEHTPUPOBAHHOIO PacTBOpa B (0Jiee KOHIIEHTPUPOBAHHBDIIL.

O160p ecrectBennsiii — 1o Y. JlapBuHY, TJIaBHBII JABUKY-
muii (paKTop 9BOJIOIUY, PeaNU3yIONUiics B porecce GOpbObI 3a
CYIIEeCTBOBAHNE OPraHU3MOB; BbIKUBAHIE U YIACTHE B Pa3MHO-
JKEHUU OPTaHU3MOB, HarboJiee MPUCTIOCOOTIEHHBIX K YCTOBUSAM
OKDY’KaloIeil CPejibL.

OT160p uckyccTBenusblii — 110 9. JlapBuHy, celeKImoHHbINA
MIPUEM, HCIIOJIb3yEeMbIil YeJIOBEKOM TP BBIBEJIEHUN COPTOB KYJIb-
TYPHBIX PACTEHWH ¥ MOPOJ AOMAITHUX KUBOTHBIX. OT6Op ocobeit
(c Tpu3HAKaMU, TTOJIE3HBIMU [IJIsI YEIOBEKA) [IJIsI TIOCJIeYIOIIero
WX pPa3Be/leHIs.
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IManeonTonorust — Hayka 06 UCKOMAEMbIX JKHBBIX OPraHU3Max.

IMonmyasimus — COBOKYIHOCTH 0co6eii OIHOTO BU/Ia, HACEJISIO-
HIUX ONpeIeeHHYIO0 TEPPUTOPUIO C OTHOCUTEIBHO OHOPOIHBIMIU
YCIOBUSIMU. B TIOIMyJIAINK TPOMCXOMUT CBOOOIHOE CKPEIUBAHITE
0cobeil, ee COCTaBJIAIONINX.

IIponyuentsl — aBTOTPOGMHBIE OPraHU3MbBI, TTPOU3BOISAIINE
CJTIOKHBIE OPTaHWYECKUE BEIIECTBA U3 HEOPTAHUYECKUX; CM. KOH-
CYMeHmbvL VI PeOyyeHmoL.

IIpokapuoThl — OPraHU3MbI, KJIETKH KOTOPBIX HE HUMEIOT
OTPaHMYEHHBIX MEMOpPaHON sijiep U GOJBITMHCTBA OPTAHOU/IOB,
CBOWCTBEHHBIX KJeTKaM aykapuoT. K mpokapuoram OTHOCSTCS
apxebaKTepuy U HACTOSIIUE OAKTEPHH.

IIpoTOOHOHTBI — IIPUMUTUBHEIE, He MMEIOLINe KICTOYHOM Op-
raHu3anuu (GOpPMbI KUBBIX CYIIECTB, MPEIIECTBYIONME KJIETOU-
HBIM OPraHW3MaM B MPOIeCCe BOSHUKHOBEHMS JKU3HU Ha 3eMJie.

PasapaskuMoctb — CII0COGHOCTH OPraHU3MOB (a TaKKe KJie-
TOK U JAPYTUX OHOJIOTHUECKUX CHCTEM) aleKBATHO pearnpoBaTh
Ha U3MEHEHVsI BO BHEIITHEN Cpejie NI BHYTPU CAMOTO OPraHM3Ma.

Pexyuentsl — reTepoTpodHBIE OPTAHU3MBI, pasJararonine
MEpPTBOE OPTaHIYECKOe BEIeCTBO U IIPEBPAIIAIOIIIie er0 B HEOP-
rannyeckoe (HeKoTopbie Gakrepuu, rpudbl, SKUBOTHBIE); CM. NPO-
Oyuenmol U KOHCYMEHMbL.

Pexanurynsanuss — noBTopeHue (BOCIPOU3BE/CHIE) B IPO-
recce MHAMBUYATbHOTO Pa3BUTHSI OPTAHU3MA MPU3HAKOB OoJiee
WJIN MEeHee OTAAJECHHBIX MPEIKOBBIX (hOPM.

PesuKT (BU PEMKTOBBIH) — «TIE€PEKUTOKY», COXPAHUBIITUII -
Cs1 OT JIPEBHUX BTOX (HAMTPUMED, KUCTEepast Pbiba — JTaTUMEpHst
T 10.).

Penpoayknusi — caMOBOCIIPOU3BEIEHNE, PA3MHOKEHNUE, TTPO-
M3BOJICTBO MOTOMCTBA.

PHK (puGonyKJIeHHOBasi KHCJIOTa) — HYKJIEHHOBAsK KUCJIOTA,
HO B otsimune oT JIHK coctonT n3 ofHON MOJMHYKIEOTUHON 11e-
nu. B cooTBeTcTBUU € BBIIOTHIAEMON (QDYHKIMEN Pa3jindaioT TPU
Buga PHK: tpancrioptHyio, HHMOOPMAIMOHHYIO U pHOOCOMABHYIO.

Camopemymkanus (peImKanusi, peyIuiMKainus) — porecc
CaMOBOCIIPOM3Be/IeHUsT MAKPOMOJIEKYJI HYKJIEMHOBBIX KHUCJIOT,
obecrieynBaoNIni Hepegady reHeTH4ecKoil H(pOPMAIIUU OT IIOKO-
JICHUST K TIOKOJIEHHIO.
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Canpodursi (canpoTpodsbi) — KUBbIe CyIlecTBa (HapuMep,
THUJIOCTHBIE GaKTEPUN), TIUTAIONIMECS PA3IaraloNinMHICs OCTaT-
KaM¥ MEPTBBIX OPTaHU3MOB.

Cucrematnka — pasjiesl OMOJIOTHH, 33/[a4aMi KOTOPOTO CJTy-
JKaT OMHUCAHWE BCEX OPTaHM3MOB, UX KJIacCU(PUKAIMS TTO TaKCO-
HAM PA3HOTO PaHTa, MOCTPOEHUE OOIIEl CUCTEMBI OPTAaHI3MOB.

Takcucbl — JBUTATEIbHBIC PEAKIIMU OMHOKJIETOUHBIX Opra-
HU3MOB, OT/ICJIbHBIX KJIETOK MHOTOKJIETOUHBIX OPraHU3MOB Ha JIeii-
CTBYIOUIUI CTUMYJL

TakcoH — cM. edunuya MaKCoHOMUUecKas..

Tepartorennl — (akTopbl (HU3NKO-XUMUYIECKON TTPUPOJIHI,
BBI3BIBAIONINE TIOPOKU PA3BUTHSA U YPOJCTBA OPTaHU3MOB.

Tepatoaorust — MeUKO-OUOJOTHUECKAS TUCIIUTLIMHA, U3Y-
Yaiolas MOPOKK Pa3BUTHS M YPOJCTBA YeJIOBEKA M JIPYTUX Opra-
HU3MOB.

Tpanchopmuam — yuenne 06 UCTOPUIECKON M3MEHSIEMOCTH
OPTaHMU3MOB, TIPEAIIECTBYIONIEE IBOTIOMMOHHOMY YIEHUIO.

Tpumier — Tpu MOCJAETOBATEIBHO PACTIONOKEHHBIX HYKJIEO-
tuga B mosekynax JITHK wiu PHK, konupylonux onpenesnen-
HYIO aMHHOKWCJIOTY B MOJIEKYJIE CHHTE3UPYEMOT0 GesTka; CM. K00
2enemuyuecKuil.

TponuaMbl — pPOCTOBBIE JBUKEHUS y PACTEHUN B OTBET Ha
BO3JeliCcTBIE KaKoro-abo GakTopa BHENIHEN CPebL.

Tpoduueckuil — CBS3aHHBII C TUTAHIEM.

Dakropsl (cpeabl) a0UOTHYECKHE — KOMIIOHEHTBI U SIBJIE-
HUA HEKUBON TIPUPO/IBI (CBET, TeMIlepatypa M T. 1I.), BO3/IEHCT-
BYIOIIIE HA OPTaHU3MBI.

MDeHOTHN — COBOKYITHOCTb IPU3HAKOB U CBOUCTB, TIPUCYITIAS
KOHKPETHOMY OPTaHW3MY; CM. 2eHOMUN.

Dusorenes — MCTOPUUECKOE PA3BUTHE OPTaHU3MOB.

DoTtocuHTe3 — CIHTE3 OPTAaHNUECKUX BEN[ECTB U3 HEOPraH!U-
YeCKUX MPU UCIOJb30BAHUY JHEPTUU COJTHEYHOTO CBETA.

MDOTOCHHTETUKH — OPraHu3Mbl, oOaazaionme GoToOCUHTE30M
(3eJ1eHbIE PACTEHM, HEKOTOPble GAKTEPIHIL).

XeMOCHHTe3 — CUHTE3 OPraHUYEeCKUX BEIeCTB U3 HeOPTraHu-
YECKUX MPU UCITOJIb30BAHUN SHEPTUH, BBICBOOOKAAIOIIEHCS TIPH
OKUCJIEHNW HEOPTaHUYECKUX BEIIECTB.
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XeMOCHHTETUKH — OPTaHU3MbI, OOJIaIAFOIINE XEMOCUHTE30M
(HexoTopbie GakTepun — CepobAKTEPUH, SKeTe300aKTEePUn 1 JIp.).
ITuano6akTepun — rpynna GOTOTPODHBIX TPOKAPUOTHBIX
OPraHU3MOB, /[0 HEJIABHETO BPEMEHU HA3bIBAEMBIX CHHE-3eJIeHbIMIU
BOZIOPOCJISIMIL, UTO HEBEPHO, TaK KaK BCE BOJIOPOCJN — 3YKAPHOTHL.

IyKapuOThI — OPraHU3MBbI, KJIETKU KOTOPBIX CofepKaT 0(hopM-
JICHHBIE $I7Ipa, PA3HOOOPasHbIe KIETOUHBIE OPTaHOUIbI (CM. npoKa-
puomor). K aykaprotaM OTHOCSATCS BCe TMPOTHUCTDI, TPUOBI, pacTe-
HUSL U JKUBOTHBIE.



Mpunoxkenue 2. Tectbl gna
CamonpoBepKu

Paspen 1. BbiGepuTe oAMH BapuaHT oTBeTa

1. PacreHus u rpubbl OTHOCSIT:
a) K OIHOMY LIapCTBY KUBBIX CYLIECTB;
6) K pasHbIM OT/IeJIaM [[apCTBa PACTEHUIT;
B) K ITPOKAapPHOTHBIM OPTaHU3MaM;
T) K Pa3HBIM I1apCTBAM SKUBBLIX CYIIECTB.

2. IlnaHobGakTepuu ABJISIOTCS:
a) 9YKapUOTHBIMHU OpTaHU3MaMU;
6) reTepoTpodHBIMI OPraHU3MAMIL,
B) XEMOCUHTE3UPYIONIMMI OPraHN3MaMu;
') TPOKAPUOTHBIMU OPraHU3MaMU.

3. JKene3o BXOIUT B COCTAaB:
a) xJopoduiLIa;
0) KpaxmaJa,
B) TeMOTJIO0MHA;
') TJINKOTeHa.

4. MoHOMEpPOM TJINKOTEeHA SIBJSETCS:
a) 1e30Kcuprnb03a;
6) pubosa;
B) caxaposa;
T') TJIIOKO3a.

5. Kaxoii opranou KIeTKH crocobeH K CaMOBOCIIPOU3BEIEHHIO;
a) pubocoma;
6) JM30COMa,;
B) XJIOPOTLIACT;
r) anmapat [oabmxKu.

6. B kierkax rpuboB HUKOr/A He ObIBaeT:
a) pubocom;
6) MUTOXOHIPUI;
B) TLJIACTH;
') KJI€TOUHON CTEHKH.
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7.

10.

11.

12.

13.

K accuMussiimoHHOMY TIPOIIECCY OTHOCUTCSI:
a) TJIMKOJIN3;

6) Oposkenue;

B) (oTOCUHTES;

r) ruaposus ATO.

uccumuisamnmsa — aTo mporiecc:
a) 9KCKPEInH;

0) cexpenuu;

B) GUOCHHTE3a;

T') paciuienaeHus.

Penyxiust yncsia XpoMOCOM B XOJle MeH03a TIPOUCXOIHT:
a) B mpodasze 1;
6) B anadase 2;
B) B npodase 2;
r) B anagase 1.

Ha xakom sTarie JKU3HEHHOTO TMKJIA KJIETKUA MTPOUCXOANT pe-
mankanus JHK:

a) B uHTEpdase;

6) B mpodase;

B) B aHa(ase;

r) B Tesodase.

JIBotiHOE OMIOAOTBOPEHNE CBOWCTBEHHO:
a) uHpysopusm;

6) BOZOPOCIIAM;

B) TOJIOCEMEHHBIM PACTEHUSIM;

I') TIOKPBITOCEMEHHBIM PACTEHUSIM.

K (dopme 6ecrioioro pasMHOKEHUST OPraHU3MOB OTHOCHTCSL:
a) KOHbIOTAINS;

6) HoIMAIMOPUOHNS;

B) KOITyJISITINS;

') TapTeHOTeHe3.

Ha xakoii cragnu sMOprorenesa sKMBOTHBIX 00pPa3yloTcst 3a-
POJBINEBDIE JINCTKMU:

a) Ha CTaJMU TUCTOTEHE3a;

0) Ha craguu 0Opa3sOBaHUs TACTPYJIBL;

B) Ha cTajuu oOpasoBaHust OJIACTYJIbI;

) Ha cTajgnuu APOOJIEHNS 3UTOTHL.
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14.

15.

16.

17.

18.

19.

20.

W3 mMe30epMbl 06pa3yroTCst:
a) KOTTH;

0) medenn;

B) JIETKHE;

) deperl.

KozmoBoil eaunuiieil B reHeTUYECKOM KOJIE SABJISETCS:
a) TeH;

0) HYKJIEOTH,

B) XpPOMOCOMa;

T') TPUILJIET HYKJIEOTUIOB.

KoMOuHaTHBHAS M3MEHUMBOCTb OOYCIOBINBAECTC:
a) TeHHBIMHU MYTallUsIMU;

6) moJMIIOnANeN;

B) TTOJIOBBIM TIPOTIECCOM;

T') YCJOBUSMU BHENTHEN CpPeIbl.

F'en — ato ywacrox:
a) TPHK;

6) JTHK;

B) nPHK;

r) pPHK.

COBOKYIHOCTH T€HOB OPTaHM3Ma MPECTABISAET €To:
a) enoru;

6) reHodoH;

B) XPOMOCOMHBII Habop;

I') TEHOTHII.

B3anMOoOTHOIIEHNS UMEIOT XapakTep CUMOMOTUYECKHUX B T1a-
pe BUIIOB:

a) MIyKa U Kapach;

6) Ko3a U Kamycra;

B) Gepesa u rpud;

r) GeJiblii MeiBeAb U CJIOH.

K xoHcymeHnTam OTHOCUTCS:
a) MOpPCKas Kalrycra;

6) rpub-TPYTOBUK;

B) JKYK-HABO3HUK;

T) TIMaHOOAKTEPHISL.
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21.

22.

23.

24.

Buosornyeckast MpoOAyKTUBHOCTb 9KOJOTUYECKON CHUCTEMBI
OTIpeJIeIISETCST:

a) YMCJIOM BWJ/IOB PacTeHW;

6) 4KCIOM BUJIOB MMO3BOHOYHBIX JKUBOTHBIX;

B) pasHOOOpasmeM BUIOB OPTAaHU3MOB;

I) cosmaBaeMoil GHOMACCOIA.

Kaxune opranb! ABIAIOTCS TOMOJIOTMYHBIMU:
a) KPbLIIO CTPEKO3bI U MTHIIBI;

6) T1a3 1YesIbl U TJ1a3 00e3bsIHbI;

B) pololiye KOHEYHOCTU MeABEeJKU U KPOTa;
) JIaCT KUTa ¥ KOHEYHOCTD JIOLIA/U.

Kakast rpymma opraHusMoB HAXOAMTCS B COCTOSTHUM OUOJIO-
TUYECKOTO Perpecca:

a) HACEKOMBIE;

0) LBETKOBbIE PACTEHMS;

B) KOCTHCTBIE PHIOHI;

) KHACTENepbie PhIObBL.

YeI0BEKOM COBPEMEHHOIO THIA ObLI:
a) YeJIOBEK YMeJIbIii;

6) KpoMaHbOHeL,

B) YeJIOBEK MPSIMOXOISIINIA;

T') HeaHjepTaJell.
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Paspen 2. Bolbepute Bce npaBusibHbIe OTBETHI

1. K aykapuoram oTHOCATCS:
a) pacTeHus;
6) mpocteiiiue;
B) TpulbI;
r) GaKkTepui.

2. JIswxynmvu dakropamu pazsutusi opranusmon (1o Y. [lap-
BUHY) CJy>KaT:
a) CTpeMJIeHWe OPraHU3MOB K COBEPIIEHCTBOBAHUIO;
6) HacJeJCTBEHHAs U3MEHYMBOCTH;
B) YIPaKHEHUE W HEYNPA)KHEHUE OPTAHOB;
r) 6opbba 3a CylIecTBOBAHUE,

3. Kuerku rpuGoB HUKOIIA HE UMEIOT:
a) MUTOXOH/IPUI;
6) mracTu,
B) NUIIEBAPUTETHHBIX BaKyoOJell;
I') COKPATUTEIbHBIX BAKYOJIEil.

4. YrueBopl BBIIOJHAIOT B KJIETKAX ciepyolue QpyHKIUT:
a) CTPYKTYPHYIO;
6) JBUTATEIBHYIO;
B) 9HEPTETUYECKYIO;
') KaTaJIUTUYECKYIO.

5. CuHTe3 OEJKOB B KJIETKE OCYIIECTBIISIETCS:
a) B JIM30COMaX;
0) B IIaCTHAX;
B) Ha mepoxoBatoii IIIC;
T') B MUTOXOH/IPUSIX.

6. B cocras PHK Bxozgr azorucroie 0CHOBAHUA:
a) aJleHunH;
0) TUMuH;
B) TyaHUH;
I') ypalu.

7. buocunres 6esnka B KJIETKE BKJIOYACT DT
a) MyTalluw;
0) TpaHCJIALM;
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B) UIMOAIATITAITNN;
T') TPAHCKPHUIIIINAMN.

KomGuHaTiBHas N3MEHYHBOCTH OOECTICUMBACTCS B PE3YJIHTATE:
a) XPOMOCOMHBIX MYTaIlUL;

6) KpOCCUHTOBEPA,;

B) ¢BOOGOHOTO COYETAHUS TaMET TP OIIOOTBOPEHNH;

I') HE3aBUCUMOTO PACXOKEHUSI TOMOJOIMYHBIX XPOMOCOM

B anadaze 1-ro Mmeiioza.

9.

10.

11.

12.

13.

K aBTOTpOHBIM OpraHu3MaM OTHOCSTCS:
a) cepobakTepuu;

6) TIecCHEBBIE TPUODI;

B) LMaHOOaKTepUu;

') MOX0OOpasHbIe.

B xo/1e 9MOPUOHAIIBHOTO PA3BUTUS U3 IHTOAEPMbBI 0OPa3yIOT-
cst:

a) CIIUHHOW MO3T;

6) KeJyIo0K;

B) TIeY€eHb;

T) ceparie.

MeTo bl U3ydeHust HaCAeICTBEHHOCTH ¥ U3MEHUNBOCTH Y Ue-
JIOBEKA:

a) UTOreHeTUYECKU;

6) 6IM3HEIOBDII;

B) TUOPUIOIOTMYECKUI;

T') TeHeaJoTHIeCKU.

Kaxoii Bug pasMHOKeHHs 00eCliednBaeT TeHETHYEeCKOe PasHO-
obpasue ocobeii:

a) IOJUAMOPUOHMS;

6) cropoobpasoBaHue;

B) BEreTaTUBHOE;

') KOIyJISIINS.

Bunbr myranmii:

a) TeHOMHBIE;

0) reHHble;

B) MOJUTLIOU/US,
I) TOJIUSMOPUOHMSL.
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14.

15.

DopMBI UCKYCCTBEHHOTO 0TOOpA:
a) IBUKYIIUIM;

6) CTUXUIHBII;

B) CTaGUJIM3UPYIOTIHIL;

T') METOIUYECKUI.

K koncymenTtam 1-to mopsaka OTHOCSTCS:
a) T,

0) rOJIOBACTUK JIATYIIK,

B) acKapuia;

T) IIMEJIb.
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Paspen 3. CornacHbl nu Bbl C yTBEpXKAECHUEM?
Boibepute «fa» unm «Het»

1.

10.

Paznnune Mexxay KMBON U HEXKUBOU MPUPOIOHM TPOXOAUT Ha
MOJIEKYJIIDHOM YPOBHE OpraHuU3al1u.

Jla Her

PaznpaknmMocTh — 39TO CBOWMCTBO KMBBIX CYIIECTB a/IeKBATHO
pearpoBarth Ha U3MEHEHUsI, [IPOUCXO/IAIINE BO BHEITHEN Cpe/ie
U B CAMHUX OpTaHU3Max.

Jla Her

Pacrenuam HecBoiicTBeHHa CIIOCOOHOCTD K JIBUTATEJbHBIM pE-
AKIIUAM B OTBET Ha pa3/pasKeHUA.

Jla Her

CoBpeMenHas crcTeMa KIacCH(GUKATINN OPTaHu3MOB 6a3upy-
eTCsI HA OCHOBe UX (hUJIOT€HETUYECKOTO POJICTBA.

Ha Her

Bce oprannyeckue BerecTBa Ha 3eMJjie B HACTOsIIEEe BPEMs
00pasyioTcst abHOTeHHO.

Jla Her

U3 Bcex mostexyt Tosbko JJTHK criocobna k camoBociponsse-
JICHUTO.

Ha Her

YT71eBO/IbI BBIIIOJIHAIOT B OPraHU3Max MCKJIIOUNTEIbHO SHEpre-
TUYECKYI0 (QYHKIIUIO.

Ja Her

AT® — 3T0 yHUBEPCAJIbHBIN «IHEPrOHOCUTETh> ST BCEX
OpraHu3MOB.

Jla Her

B coBpemeHHOil GHOJIOTMN KJIETOYHASI TEOPUSI YTPATHIA CBOE
(bynnamenTanbHOe 3HaYEHUE.

Jla Her

[lns KieTok Bcex OPraHn3MOB XapaKTepHO HaJIU4yue KJIeTOu-
HBIX CTEHOK.

JIE:) Her
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MI/ITOXOHLII)I/II/I B KJIETKAaX MMEIOTCA Yy BCEX aSpO6HbIX opra-
HM3MOB.

Ha Her

K MukcoTpohHbIM Opranu3MaM OTHOCSITCSI TOJIBKO DBIJICHOBBIE.
Ha Her

DorocuHTe3 MPUHAMJIEKHUT K MTPOIECCAM JTMCCUMUJISIIIIH.
Jla Her

Penyxims yrcia XpoMOCOM MPOUCXOUT B Xojie anadasbl | Meii-
o3a.

Ja Her

[TomaMOPUOHYST TIPE/ICTABIISIET COOOM MPOIIECC MONOBOTO Pa3-
MHOKEHUST HEKOTOPBIX OPTaHU3MOB.

Ha Her

EcTb opranusmel, y KOTOpbIX Tesio (popMUpYyeTCs U3 JIBYX 3a-
POJIBIIIEBBIX JINCTKOB.

Ha Her

Hacnencrennas nngopmaius y BcexX OpraHu3MOB XPaHUTCS
B 3aKOJMPoBaHHOM Bujie ToJsibko B JTHK.

Ha Her

3HaueHne KOHbIoranuu y nHdysopuii sakiodaercss B obecre-
YeHUU KOMOMHATUBHOI M3MEHYMBOCTHU.

Jla Her

YeMm pasHooOpasHee BUAOBOI cocTaB OHOIEHO3a B 9KOCHUCTE-
Me, TeM BbIIIe ee YCTOUUYUBOCTb.

Jla Her

CyliecTBOBaHNE U PA3BUTHE YEJIOBEUECTBA OTPEESICTCS
UCKJIIOUUTENHHO COIMAJbHBIMU (haKTOPaAMHU.

Jla Her
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Paspen 4. lonuwute ppasy

1.

10.

11.

12.

13.

14.

15.

[Tonnep:xanme cBoeil CTPYKTYpHOM OpraHU3aluy M SKU3He-
NESTETHHOCTH Y OPTAHM3MOB 00ECTIEUNBAETCST

KanMaJI — 9TO IIOJIMMEP, MOHOMEPOM KOTOPOTO CJIYKUT

B nyksreorunst PHK BMecTo TuMuHa BxouT

B cocraBe xuBbIX OPTaHN3MOB M3 BCEX BEIIECTB 6obIe Bee-
TO COJEPIKUTCA

MUTOXOHZPUM B KJETKE BBIMOJTHIIOT
pysKIIIO.

OcMoperyJiATOpHyIo (PYHKIIUIO Yy TIPECHOBOJIHBIX MTPOCTENIITNX
BBITIOJTHSIET

Opranusmbl, CO3HAONIe HeOOXOMUMMbIE UM OpPTaHIYeCKUE Be-
1eCTBA U3 MUHEPAJIbHBIX, Ha3bIBAIOTCS

B mnpouecce mbixaHusi aHaspoOHBIH 9Tal IpeicTaBieH

B Ipoliecce raMeToretesda y JKMBOTHBIX OCYTIECTBJIACTCA KJle-
TOYHOE JeJieHune

ITonoBoe Pa3MHOKEHME, TIPU KOTOPOM HE ITPOUCXO/IUT OILJIO-
JOTBOPpEHUA Hﬁ].[eKJIeTKH, Ha3bIBAETCA

PazBuTtne opraHn3amMoB ¢ MPOXOKIEHUEM JTUYMHOYHBIX CTa-
U1 — pa3BUTHE C

lenorum onpenensier hopMupoBanme y opra-
HU3MOB.

O6MeH TeHaMU MEKAY TOMOJIOTUYHBIMH XPOMOCOMaMU TIPOUC-
XO/IUT B IIpo1iecce

V3meHeHns MPU3HAKOB, BO3HUKAIOIINE B pe3yjabTate |
He Iepe/latoTcs 110 HACJECTBY.

— OpraHn3Mbl, OCYHICCTBJIAIONINE PACIHICIIVIEHHUE Opra-
HHUYECKHX BEHIECTB OTMEPHINX OPraHM3MOB 10 MHWHEPAJIbHbIX.
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Paspen 5. 3anonHure Tabnuuy (Heo6xoaumo
NOCTaBUTb &+ UJIN «—» B COOTBETCTBYIOLYNX

AYeiKax)

1. Kakme cTpyKTypHBIE KOMIOHEHTHI BXOJSAT B COCTaB KJIETOK
Pa3HbIX OPTaHU3MOB?

CrpyKTypHBIE
KOMITOHEHTBI

IIpoxapuornas
KJIeTKA

Kaetka
pacreHnmiit

Kaetka
SKUBOTHBIX

Kaetka
rpuboB

Kierounasa
CTeHKa

IImasmanremma

IluTorrasma

Anpo

Hyxneonn

IIIC

MuroxoHprn

XJoporiacTst

Amnmapar [ombj-
KU

JInzocombr

Cokparuresb-
Has BaKkyoJb

ITumeBapuresnn-
HbIe BaKyOJIn

enTpronn

2. Kakme KOMTIOHEHTBI BXOJST B COCTAB CJIEAYIONIMX CIOKHBIX
OpraHMYecKUX COeJMHEHU?

Kowmmo- JHK | PHK Bex- | iKu- | Kpax- | Hemwmo- | Xu- ATD
HEHTBI KH | pBl | Mal Jo3a | THH
Amwuno-

KHCJIOTBI
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3. M3 xakux 3apojbIIIEBHIX JUCTKOB 00Pa3yiOTCs Y XOPIOBbIX
HepevyrcIeHHble B TabJIUIle OPTaHbl U TKAHW?

Opransl ¥ TKaHU Ikrogepma | Juronepma | Mesonepma

Cepmite

Dnugepmuc

Jlerkue

[leuenn

T'osoBHOIT MO3T

Mbiiis

CkeJier

Jlepma

CHUHHON MO3T

Kemynox

Tonkas Kumka

Kposenochbie cocy b

4. Kaxoii Tl moctaMOPHOHAIBLHOTO Pa3BUTHsI CBOWCTBEH CJie-
JIYIOITVM KUBOTHBIM ?

PasButne c MeTaMop-

/KuBorHblie IIpsimoe pasButue
dozom

bBerunii nienens

Tpuron

Amepuria

IIummanse

Myxa

ITayx

Peunoii pak

Ackapuja

MoumocK-TIpy10BUK
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5. K kaxoii pyHKIMOHAIBHOI TPyIIIe GHOLEHO3a OTHOCSTCS CJie-
JIYIOIIE BUJIbI OPTAHU3MOB?

Opranuamsl

IIpoayuenTsr

KoncymenTsr

Penyuentst

Ty6epkyesHas manouka

Bepesa

Yepenaxa

JKenesobakrepum

Jlposxxnu

JKyku-meprBoe/ibt

Acxkapuya

ITuanobaxkrepun

Mox

Ipub-TpyTOBUK

OcbMuHOT

[Lnecuesbie rpubHI

Babouxka
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Paspen 1

1—12—r1;3—8,4—1;5—8,6—87—8,8—1;9—r3

10 —a; 11 — ;12 —6;13 —6; 14 —1; 15 —1; 16 — B; 17 — ©;
18 —1;19 — 8,20 —6;21 —1;22 —1;23 —1; 24 — 6.

Pa3pen 2

1—a6,8,2—6,1;3—6,8T1,4—a,B,5—0,B,T,6—a,s,T;

B
7—6r1,8—-6,B,1;9—2a8B,1;10—6,8B,11 —2a,6,1;12 — 06, 1]
13 —a,6,8;,14 — 6, 1515 — a, O, T.

Paspen 3

1 —na; 2 — na; 3 — ner; 4 — na; 5 — Her; 6 — na; 7 — Her; 8 —

na; 9 —ner; 10 — wer; 11 — na; 12 — na; 13 — wer; 14 — na; 15 —
wer; 16 — na; 17 — mer; 18 — ga; 19 — na; 20 — mer.

Paspen 4. lonuwute ppasy

1.

[Tonnep:xanue cBoeil CTPYKTYPHOUM OpraHU3aluy U sKU3Hees -
TEJILHOCTU Y OPTaHU3MOB ODECTICUNBAETCS OOMEHOM GEULeCE.

KanMEUI — 9TO IOJIMMEP, MOHOMEPOM KOTOPOTO CJIY/KUT 27110~
KO3d.

B nyksieorugsr PHK BMecTo TuMuHA BXOAMT ypariuJ.

B cocraBe KMBBIX OPraHM3MOB U3 BCEX BEINIECTB, UX COCTAB-
JISIOINX, OOJIBIIE BCETO COLEPKUTCS B00bL.

MWUTOXOH/IPUN B KJIETKE BBITIOMHSIOT aHepzemuyeckyro (HyHK-
IHIO.

OcMoperyaTopHyIo (DYHKIMIO Y IIPECHOBOJHBIX IIPOCTEHIITNX
BBIIIOJIHSET COKPAMUMENbHaAsl 6AKYOLb.

. Opranusmel, cosgaonye HeOOXOAUMbIE UM OPraHUYECKUe Be-

1recTBa N3 MUHEPAJIbHBIX, Ha3bIBAIOTCS aemompO(przMu.

B mporiecce mpixaHus aHaspoOHbII dTall IpeACcTaBIeH 2iuKo-
JIU3OM.
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9.

10.

11.

12.

13.

14.

15.

B Ipo1iecce raMeToretesda y JKMBOTHBIX OCYIIECTBJISACTCA KJle-
TOYHOE JIeJIEHne — Melio3.

ITonoBoe Pa3MHOKEHUE, TTPU KOTOPOM HE ITPOUCXO/UT OILJIO-
JOTBOPEHUA HﬁHGKJICTKH, HAa3bIBACTCA NApPmMeH0zZene3oM.

PazBurtre opraHu3MoB € MPOXOKAECHUEM JUYMHOYHBIX CTa-
U — pa3BUTHE C MeMamoppo3oM.

lFenotun omnpenesnsier opMUPOBAHUE eHOMUNA Y OPTaHU3-
MOB.

OO06MeH TeHaMU MEesKTy TOMOJIOTUIHBIMEI XPOMOCOMaMHU TIPO-
UCXOJIUT B Pe3yJbTaTe MPoIlecca KPOCCUHTOBepa.

VI3Menentist IPU3HAKOB, BO3HUKAIOIINE B Pe3yIbTaTe MOOUDU-
KAUUOHHOT HACICOCMEEHHOCTU, HE TIEPEAIOTCSI TI0 HACJIE/ICTBY.

Pedyyenmv, — OPTaHU3MBI, OCYIIECTBIISIONIIE PACIIETTIEHE
OPraHMYeCKUX BEIECTB OTMEPIINX OPraHU3MOB JI0 MUHEPAJIb-
HDbIX.

Paspen 5. 3anonnute Tabnuuy (Heob6xoanmo
MOCTaBUTb &+ UJIN «—» B COOTBETCTBYIOLYUX

AYeiKax)
1. Kakue cTpyKTypHBIE KOMIIOHEHTBI BXOJST B COCTaB KJIETOK
Pa3HbIX OPraHU3MOB?
IIpoxkapu-
CrpykTypHBIE oTHAS Kinerka Kanerka Knetka
KOMIOHEHTBI pacTeHuii | JKMBOTHBIX | TpUOOB
KJIeTKa
Kraerounas crenxka | + + - +
[Tnasmanemma + + + +
IluTomrasma + + + +
F{/:[po - + + +
Hyxneoun + - - -
DIIC - + + +
MuTtoxoHapuu - + + +
XJoporiacTst - + - -
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Oxonuanue mabauipl

CrpyKTypHbIe
KOMIIOHEHTBI

IIpokapu-
oTHas
KJIETKA

Knerka
pacrenmii

Knerka
SKMBOTHBIX

Knerka
rpu6oB

Armmapart lompmxn

+

+

+

JInzocombl

COKpaTI/ITe]IbHaH
BaKyOJIb

[TumeBapuresnn-
HbIe BaKyOJIun

HenTpuoan

+

+

+

2. Kakue KOMIIOHEHTBI BXOJSIT B COCTAB CJENYIONINX

OPraHWYeCcKUX COeJMHEHU?

CJIOKHBIX

Kommo-
HEHTBI

JHK

bex-
KU

PHK

Kpax-
MaJ

en-
JII0JIO0-
3a

AT®

AMHUHO- -
KHUCJIOTBI

- +

['roko3a -

Dpyxkroza | —

Pubosa -

Jlesokcu- |+
pubosa

Ocrarkn -
SKUPHBIX
KHCJIOT

Ocratkn |+
bocdop-
HOW KH-
CJIOTHI

Tnunepun | —

Iurosun |+

Ypanun -
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- - Kn- L Hen- fy
Kommno JTHK | PHK Bex- | 7Ku- | Kpax HOTO- Xu ATD
HEeHTBI KH | pBl | Mal sa THH
Tumun + - - - - - - -
Tyanun + + - - - - - |-
Anenun + + - - - - - |+

3. U3 Kakumx 3apojBIIEBBIX JHUCTKOB 00PA3yIOTCS ¥ XOPIOBBIX
HepevyrcaeHHble B TaOJIUIle OPTaHbl U TKAHW?

Oprassl U TKaHH Jxroaepma | IJHromepma | Me3omepma
Cepite - - +
DTHUIEPMHIC + - -
Jlerkue - + -
Ileuenn - + -
TomoBHOIT MO3T + - -
MBIt - - +
Cxener - - +
Jlepma - - +
CruiHoii MO3r + - -
Kenynox - + -
Tonkasa xumrka - + -
Kposenocusie cocympr | — - +

4. Kaxkoii T moctaMOpHOHAIbHOTO Pa3BUTHSI CBOICTBEH Clie-
IYIOIIUM SKUBOTHBIM?

PazBurne ¢ mera-
JKuBorHbie IIpsimoe pasButue
Mopdo3om
Berunii nienens - +
Tpuron - +
Amepura + -
[Mnmmnanse + -
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Oxonuanue mabauipl

Pa3Burne ¢ Merta-

JKuBorHbie IIpsimoe pasButHe
Mopdo3om
Myxa -
[Tayxk +
Peunoii pak
Ackapuna -
Moaniock-ipyzioBuK | +

5. K kaxoil (hyHKIMOHAIBLHON rpyIiie OUOeH03a OTHOCATCS CJie-
JYIOIIiEe BU/bI OPraHU3MOB?

Opranuamsl IIpoxyuents: | Koncymentsr | Pexynentsr

TyGepkyJesnast na- | — +

JIOUKA

bepesa + - _
Yepenaxa - + —
Kenezobakrepun |+ - -
Jlposxxn - - +
JKyku-meprBoenpr | — - +
Ackapnna - + _
[[uaHobGakTepuu + - -
Mox + - _
I'pub-rpyToBUK - + -
OcpmMuHOT - + _
[LnecueBbie TpuOB | — - +
Babouka - + _
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HHUIA-MOYTOM

3AKA3ATb KHUTM USPATE/IbCKOrO AOMA «MUTEP»
MOXXHO J1IOBbIM YAOBHbLIM 19 BAC C[TOCOBOM:

no TenedoHy: (812) 703-73-74;

Nno aNneKTpoHHOMY afpecy: postbook@piter.com;
Ha Hallem cepeepe: Www. piter.com;

no noyte: 197198, Cankr-lMeTtepOypr, a/a 619,
3A0 «Mutep Moct».

Bbl MOXETE BblEPATb OAWH U3 AABYX C[TIOCOB0B
[AOCTABKU W ONJATbI USOAHUN:

& HanoxeHHbIM MNATEXOM C OMNATON 3aKa3a Mpu MONYYEHUN
MOCBUIKM HA 6MXaiALLIEM NOYTOBOM OTAENEHUH. LieHbl Ha u3paHus
NPMBEAEHbl OPUEHTMPOBOYHO W BKIKOYAIOT B Ce6St CTOMMOCTb
nepechbinkv No noyte (Ho 6e3 yyeta aBmarapuda). Knuru 6ymyt
BbiCNaHbl Halen cnyx6oi «KHMra-nouTom» B TeYeHUe [BYX
HeeNb NMoCne NOJyYeHNs 3aKasa Wi BbIXOAA KHUM U3 neyaru.
& Onnata Ha/IMYHBIMI NPU KYPLEPCKO I0CTaBKe (Ans Xutenen
CaHKT -MetepOypra u Mocksbl). Kypbep A0CTaBMT 3aka3 no
yKa3aHHOMY aipecy B YA00HOe [/i9 BaC BPEMS B TEYEHWE TPex
[HeiA.

NPU O®OPMJIEHMU 3AKA3A YKAXKUTE:

o damunuio, ums, 0T4ecTBO, TenedoH, ¢akc, e-mail;

e TOYTOBbIA UHOEKC, PEr1oH, PanloH, HACEeNEHHbI
MyHKT, YKL, [IOM, KOPNyC, KBapTMpY;

e Ha3BaHWE KHWUMW, aBTOpa, KOA, KONYECTBO 3aKa3bl-
BaeMbIX 3K3eMMNISIPOB.

Bbl MOXeTe 3aKa3aTb GecnnarHblii prasrcascrn ‘m’f@
xypHan «Kny6 Mpodeccuonan» P// "” Ttp

WWW PITER.COM



HHUIA-NOYTOM

Moz pes. A. batyesa

AHATOMUS, GU3NONOTUS, NCUXONOrUS
YENOBEKA. KPATKWI WNIOCTPUPOBAHHbIA
CJI0BAPb

CraTby CnoBapst PaCKPbIBAIOT COAEPXaHIE OCHOBHbIX
MOHSITUIA COBPEMEHHOI HayKy O YENOBEKE 1 ee BKHEMLLX
00nacTeit — aHaToMuK, GDU3MONOMN 1 NICUXONOTUAN.
W3nanue ByaeT NonesHo yHUTENsIM, y4aLMCs CTapLLIMX
KNacCoB, CTYIEHTaM OMONOMYECKMX, MEMLIMHCKIAX 1
MCUXOSOrMYECKMX haKyNbTETOB By30B, a TAKXE BCEM
MHTEPECYIOLLMMCS NPOBIEMaMM NPMPO/bI YENOBEKA.

Moa pea. A. C. baryesa, E. 1. Wnbuna, J1. B. CokooB0if
YENIOBEK: AHATOMUA, ®U3UN0JI0rnUd,
ncuxonorus. 3HUMKNONEQUYECKUHA

WNNOCTPUPOBAHHbIA CNIOBAPb

lNpennaraemoe u3aHue IBASETCS NEPBOI MOMbITKOM
CO3[1aHMS PACLLMPEHHOMO CNI0BAPS O MPMPOAE HeNoBexa.
BOsbLLINMHCTBO CTaTed CI0BAPS HAMMCAHBI B HAY4HO-
nonynsipHoin GopMe C Y4ETOM MOCAEAHNX AOCTUXEHUI B
Pa3fnyHbIX 001ACTAX HAYYHOrO 3HAaHWSI (aHAaTOMMMU,
duamronorum, dGroxumum, neuxonoru). OHW No3soNsT
MOMY41Tb OTBET HA MHOTME HTEPECYHOLLIME NiofeN
BOMPOCHI O CBOEIA BKONOrYECKOI W NICUXONOTMYECKOVA
CYLLIHOCTW; y3HaTb, KAk MPOTEKAIOT B OpraH13Me Yenoseka
duanonordeckme, GMOXMMUYECKME 1 ICUXONOTMYECKME
MPOLIeCCbl U KaK OHU BJIUAIOT Ha ero CaMo4yBCTBUME,
HacTpoeHwe 1 noeaeHue. Cnoeapb byaeT noneseH He
TOJNbKO CneuuanncTam, CTyaeHTam U npenoaaBarenam
Meaarorniyeckmx y4ebHbIx 3aBeeHUiA, OMONOTMYECKUX,
MeOULINHCKNX U NCNXON0rM4ecknx (I)aKYJ'IbTETOB BY30B, HO
1 BCEM, KTO MHTEPECYeTCS NpobiemMamin Npupoabl
YenoBeka.

N3AATEAbBCKNA AdOM

WWW.PITER-PRESS.RU

S ETTOBEKIAY

EPATENA MANKCTFNFORANNMR

256 ¢., 16,5 x 23,5,
o6n.
Kop 2420
LieHa HanoXeHHbIM
nnatexom 114 p.

YEAOBEK

M b

672c., 16,5 x 23,5,
nepennet
Kop 10716
LieHa HanoxeHHbIM
nnarexom 676 p.
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BZnnTep

HeT Bpemenn

XoAuTb NO maraamHam?

N

HabepuTe:

G

www.piter.com

3aecb Bbl HaupeTe:

Bce KHUrM n3parenbcrea cpasy

HoBble KHUTKM — B MOMEHT BbIXxOAA U3 TUNorpacdum

NHdopmaumio 0 KHUre — OT3bIBbl, PELLEH3UW, OTPbIBKM
Crapble KHUrM — B 6ubanoTeke u Ha CD

.

N HakoHeu, Bbl HUrAE He KynuTe
HawWwun KHUrn pewesne!



HIGATEADCNHR JOM

ZINTER"

KIYEBE IIP ECCUHOHAI

o

OcHoBaHHbIi N3patensckum gomom «Mutep» B 1997 ropy, kHWKHbIA kny6 «Mpodeccyo-
Han» cobMpaeT B CBOMX Psifiax 3HATOKOB CBOETO JieNa, KOTOPbIX 0ObEAUHSET TAra K 3Ha-
HUSIM 1 I0BOBb K KHUram. [lis uneHoB kiy6a NpoBOAATCS pa3/yHbIE MEPONPUATYAS U, pa-
3yMeeTcs, NpeayCMOTPEHbI MPUBUETUN.

Mpueuneruun ang YneHos knyoa:

= kapTa uneHa «Knyba MpodeccroHan»;

= GecniatHoe nosydeHue kiybHoro uanaHus — xypHana «Kny6 Mpodeccuonan»;

= [IUCKOHTHAs CKMIKA Ha BCIo npuobpeTaemyto nutepartypy B pasmepe 10% unm 15%;
= GecnnarHas Kypbepckasi AocTaBka 3aka3oB no Mockee u CaHkT-leTepbypry;

= yyacTue BO BCex akumsix M3partenbckoro goma «[utep» B PO3HUYHOM CETU HA NbIOTHBIX
YCIIOBMSIX.

Kak BcTynutb B KNy6?

Ins Bctynnenus B «Kny6 lMpodeccroHan» Bam He06X0aMMO:

= COBEpPLUMTL MOKYMKY Ha cante www.piter.com uim B GMpMeHHOM MmarasuHe M3pa-
TENbCKOro Aoma <<nMTeP>> Ha cymmy ot 800 pybieit 6e3 yueTa nouTOBbIX PACXOA0B MK
CTOMMOCTU KYpbepCKOii JOCTaBKM;

03HAKOMUTLCS C YCOBUSIMU MONYYEHNS KAPTbl U COXPAHEHMUS CKUAOK;

BbIPa3WTb CBOE COTMacie BCTYMUTb B AMCKOHTHbIA Kiyb, OTNPaBWB M1CbMO HA afpec:
postbook@piter.com;

3anoNHUTL aHKETY YneHa kinyba (3apervcTpupoBaHHbIM Ha HallleM CaiiTe 3Toro fenatb
He Hapo).

Mpaeuna ansa uneHoB «Kny6a Mpodeccronan»:

= [N NpoA/ieHns uneHcTea B kiybe u nonyyenus ckmpku 10%, B TeueHue Kaxmpix
LIECTU MeCSLEB HYXHO COBEPLLAThL MOKYMKM Ha 061yto cymmy ot 800 fo 1500 py6-
neii, 6€3 y4eTa NOYTOBLIX PACXOA0B WAN CTOMMOCTU KYpPbEPCKOMN [OCTaBKM;

= Ecnu xe 3a yka3aHHbIN nepuop, Bul BbIKyuTe ToBapa Ha cymmy ot 1501 pybneit, ckuaka
Oynet yenuyeHa 10 15% 0T PO3HUYHOI LieHbI U3AATeNbCTBA.

3aka3aTb HalM KHUTM Bbl MOXeTe Jl06biM yRoOHbLIM ANs Bac cnocobom:
= 1o TenedoHy: (812) 703-73-74;

= 10 ANEeKTPOHHOM nouTe: postbook@piter.com;

= Ha Hawem cainTe: www.piter.com;

= 1o noute: 197198, CankT-Metepbypr, a/a 619 3A0 «Mutep Moct>.

Mpun opopmnennn 3akasa ykaxure:

= Baul perMCTpaLLMOHHbIﬁ HOMED (ecnm Bbl ABNFETECH YJIEHOM Knyﬁa), d)aMVIJWIIO, nmq,
0T4€eCTBO, TenedoH, dakc, e-mail;

= M0YTOBbIA UHAEKC, PETVIOH, PAOH, HACENEHHbIA NYHKT, YAULY, IOM, KOPMYC, KBApTUPY;

® Ha3BaHWe KHUIK, aBTOpPa, KOJIMYECTBO 3aKa3biBAEMbIX IK3EMIMISAPOB.



HNIGATEADCKHR O0OM
D'/ n ”mp@: CNEUMANTUCTAM
e RO KHXHOTO BU3HECA!

NPEACTABUTE/IbCTBA U3JATEJIbCKOIO AIOMA «MUTEP»

npeanaraioT 3KCKI03MBHbIN aCCOPTUMEHT KOMMbIOTEPHOW, MeAULIMHCKOIA,
NICUXONIOTUYECKO, IKOHOMUYECKON 1 MONYNSPHOW NUTepaTypbl

POCCUS
MockBa M. «3nekTpo3aBozckas», CemeHoBckas Hab., A 2/1, kopn. 1, 6-i atax;
Ten./dakc: (495) 234-3815, 974-3450; e-mail: sales@piter.msk.ru

Cankr-lMetepbypr M. «Bbiboprckas», b. CamncoHneBckuii np., Ai. 29a;
Ten./dakc (812) 703-73-73, 703-73-72; e-mail: sales@piter.com

Boponex JlenuHckuit np., 4. 169; Ten./dakc (4732) 39-43-62, 39-61-70;
e-mail: pitervrn@comch.ru

ExatepunGypr yn. bebens, a. 11a; Ten./dakc (343) 378-98-41, 378-98-42;
e-mail: office@ekat. piter.com

Hwuxuuit Hoeropop yn. CoexosHas, . 13; ten. (8312) 41-27-31;
e-mail: office@nnov.piter.com

HoBocnbupck  yn. Hemuposuua-[anuerko, f. 104, oduc 502;
Ten./dakc (383) 211-93-18, 211-27-18, 314-23-89; e-mail: office@nsk.piter.com

PoctoB-Ha-JloHy yn. YnbsHoeckas, A. 26; Ten. (8632) 69-91-22, 69-91-30;
e-mail: piter-ug@rostov.piter.com

Camapa yn. Monoporsappeiickas, A. 33, nutep A2, oduc 225; Ten. (846) 277-89-79;
e-mail: pitvolga@samtel.ru

YKPAUHA
XapbkoB  yn. Cyspanbckue psasl, A. 12, oduc 10—11; Ten./dakc (1038067) 545-55-64,
(1038057) 751-10-02; e-mail: piter@kharkov.piter.com

KueB np. Mockosckuii, a. 6, kop. 1, oduc 33; Ten./dakc (1038044) 490-35-68, 490-35-69;
e-mail: office@kiev.piter.com

BEJIAPYCb
Munck  yn. MpuTeiukoro, A. 34, oduc 2; Ten./dakc (1037517) 201-48-79, 201-48-81;
e-mail: office@minsk.piter.com

B2 Vwewm 3apyGexHbix NapTHEPOB WM NOGDE/HVKOB, UMEIOLMX BbIXOf, HA 3aDYOEXHIA PbIHOK.
Tenedon ans ceaau: (812) 703-73-73.
E-mail: fuganov@piter.com

% Wspatenbckuit gom «Mutep» Npurnawaer kK COTPYAHNYECTBY aBTOPOB.
O6patuaiitech no TenedoHam: Cankr-Metepbypr — (812) 703-73-72,
Mockea — (495) 974-34-50.

BZ 3akas kavr 4ns y308 vt Gubamotex: (812) 703-73-73.
CneuuanbHoe npepnoxenne — e-mail: kozin@piter.com




N3aATEMDBCKNNA aoM

DZNTEP"

WWW PITER.COM

LanbHuii Boctok

BnanmBocTok, «[TpUMOpPCKHIA TOProBbIA JOM KHUM»,
Ten./dake (4232) 23-82-12.

E-mail: bookbase@mail.primorye.ru

XabapoBck, «/lenoBast KHUra»,

yn. Mytesas, 4. 1a,

Ten. (4212) 36-06-65, 33-95-31
E-mail: dkniga@mail.kht.ru

XabapoBcK, «KHUXHBI MUp»,
Ten. (4212) 32-85-51, dakc 32-82-50.
E-mail: postmaster@worldbooks.kht.ru

Xabaposck, «<Mupc»,
Ten. (4212) 39-49-60.
E-mail: zakaz@booksmirs.ru

EBponeiickue permotbl Poccumn
ApxaHrenbek, «[Jom KHUru»,

nn. JlenuHa, A. 3

Ten. (8182) 65-41-34, 65-38-79.
E-mail: marketing@avfkniga.ru

BopoHex, «AmuTanb»,
nn. Jlehuua, A. 4,
Ten. (4732) 26-77-77.
http://www.amital.ru

Kanunuurpap, «Bectep»,

CeTb Mara3uHoB «KHUTY 1 KHUXEYKM»,
Ten./dakc (4012) 21-56-28, 65-65-68.
E-mail: nshibkova@vester.ru
http://www.vester.ru

Camapa, «YakoHa», TLL «Pperat»,
MockoBckoe wocce, 4.15,

Ten. (846) 331-22-33.

E-mail: chaconne@chaccone.ru

Capartos, «Yutatowmii Capatos»,
np. Pesontouyn, A. 58,

Ten. (4732) 51-28-93, 47-00-81.
E-mail: manager@kmsvrn.ru

YBAXXAEMbBIE FOCNOAA!
KHUrM U3OATEJSIbCKOrO AOMA
«MUTEP» Bbl MOXXETE NPUOBPECTU
ONnTOM U B PO3HULLY Y HALLUX
PEFMOHAJIbHbIX MAPTHEPOB.

CeBepHbiit KaBka3

EcceHTyku, «<Poccbl», yn. Oktabpbckas, 424,
Ten./dakc (87934) 6-93-09.

E-mail: rossy@kmw.ru

Cunbupb

UpkyTck, «MpogaJiut b,

Ten. (3952) 20-09-17, 24-17-77.
E-mail: prodalit@irk.ru
http://www.prodalit.irk.ru

NpkyTek, «CeeTnaxay,
Ten./dakc (3952) 25-25-90.
E-mail: kkchooks@bk.ru
http://www.kkcbooks.ru

KpacHosipck, «KHuxHbIiA Mup», np. Mupa, . 86,
Ten./dakc (3912) 27-39-71.
E-mail: book-world@public.krasnet.ru

Hosocubupck, «Ton-kHura,

Ten. (383) 336-10-26, dakc 336-10-27.
E-mail: office@top-kniga.ru
http://www.top-kniga.ru

Tarapcran

KasaHb, «Tauc»,

CeTb MarasuHoB «[JOM KHUM»,
Ten. (843) 272-34-55.
E-mail: tais@bancorp.ru

Ypan

ExatepuHbypr, 000 «[lom KHuru»,

yn. AHToHa Baneka, a. 12,

Ten./dakc (343) 358-18-98, 358-14-84.
E-mail: domknigi@k66.ru

YensbuHck, T/ «3Bpuka», yn.bap6ioca, . 61,
Ten./dake (351) 256-93-60.

E-mail: evrika@bookmagazin.ru
http://www.bookmagazin.ru

Yensbutck, 000 «MuTepCepauc JITI»,

yn. Aptunnepuiickas, A. 124

Ten. (351)247-74-03, 247-74-09, 247-74-16.
E-mail: zakup@intser.ru

http://www.fkniga.ru ,www.intser.ru



